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1. HEJIb U 3AJAYN OCBOEHUA JUCIIAITJIMHbI

]_[CJ'IBI-O OCBOCHUA JHUCHUITIIIMHBI «Dusuka» SABIACTCSI (bOpMI/IpOBaHI/Ie y o6yqafonmxc;1

CHCTCMbI KOMHeTeHHI/Iﬁ JJId pCUICHUA HpO(beCCI/IOHaJIBHBIX 3aja4.

3amaun: M3yueHWe OCHOBHBIX NOHATHH, (YyHIAaMEHTAIbHBIX 33aKOHOB KIJIACCHYECKOW U
COBPEMEHHOM (PU3UKHU IS UCII0JIb30BaHM B TPO(ECCHOHATIBHON AEATEIbHOCTH;

2. MECTO YYEBHOM JUCHUILIMHBI (MOJYJISI) B CTPYKTYPE ONOII BO

Huctummaa b1.0.12 «®u3uka» BXOAUT B 00s3aTeNbHYO 4acTh B cTpykType OITOIL.
JucnunnuHa u3ydaercs B 1 cemectpe Ha 1 xypce B ouHoil popme oOyuenwus, B 1, 2 cemectpe
Ha 1 Kypce B 3a0uHOIi (hopme 00ydeHusI.

3. KOMIIETEHIIU1 OBYYAIOIIEI'OCH, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMA JUCHUIIJIMHBI

MoavJis) /

OXHNJAEMBIE PE3YJIbTATDBI

OBYYEHUA 11O 3ABEPHIEHUMU OCBOEHUS [NPOI'PAMMBLI JUCHUIIJIMHBI

(MOJYJIST)

[Ipomecc u3ydeHUs TUCIUIUIMHEI HAIIPaBJICH Ha (POPMHUpPOBAHUE CICAYIONINX KOMIICTCHIUN (B
cootBeTcTBUM ¢ ®I'OC BO u TpeboBanusamu k pesynbratam ocBoeHus: OIIOIT):

Kapra ¢popmupoBanusi KomnereHuMii 1o JMCHUIINHE

Kon n Kon n HanmeHoBaHue [lepedeHb TUIaHUPYEMBIX PE3YIIBTATOB O0YUEHHSI IO
HAaUMEHOBaHUE WHAMKATOPa TOCTHKEHUS JTUCIUTLINHE
KOMITETECHIHH KOMIIETEHINH
OIIK-1 Cnocoben | UA-1  JlemoHcTpupyeT | 3HaTh O poJid U MecTe (PU3UKU B COBPEMEHHOM
pemarp TUTIOBBIEC | 3HAHUE OCHOBHBIX | HAYYHOH KapTHHE MHpA,; MOHUMaHUe (HU3NIECKOH
3aJjauu 3aKOHOB MaTeMa- | CyIlHOCTH  HaOJroJaeMbIX  SIBJICHUM; 0
poeCCHOHATBHON | THYECKHX, OCHOBOTIOJNIATAIONIMX ~ (PU3MUECKUX TOHATHIX |
JeSTeIbHOCTH Ha | €CTECTBEHHOHAYYHBIX U | BEJIMYMHAX, XapaKTepU3yIOIUX ¢dusnueckue
OCHOBE 3HaHUH | 00mEeTPOoPEeCCHOHANBHBIX | IPOIecChl  (CBSI3aHHBIMH ~ C  MEXaHHYECKUM
OCHOBHBIX 3aKOHOB | JUCLMIUIMH, JIBMOKEHUEM, B3aUMOJICHCTBHEM Tel,

MaTeMaTHYECKUX |
€CTECTBEHHBIX HayK
c IpUMEHEHUEM
UH(pOPMaIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH

HEO0XOINMBIX hilae: ¢
pelieHus] THIOBBIX 3a1a4
B 00J1aCTH arpOHOMMH.

MEXaHHUYECKUMH KOJICOaHUIMU U BOJIHaAMH, aTOMHO-
MOJICKYJIDHBIM CTPOCHUECM BCEIICCTBA, TCIIJIOBBIMU
ImpoueccamMu, QJICKTPUYCCKUM n MAarHuTHBIM
IIO0JISIMH, QJICKTPUYCCKUM TOKOM,
OJICKTPOMAarHMTHbIMHA KOJICOAQHHSIMH U BOJIHaAMU,
OIITHYCCKHUMHU SABJIICHHUAMU, KBAHTOBBIMU SABJICHUSIMMU,
CTPOCHUEM aToMa u aTOMHOTI'O sapa,
pa,Z[I/IoaKTI/IBHOCTLIO) HCOGXO)II/IMBIX IJId pCHICHUA
THUITIOBBIX 3aJ1a4 B obnactu arpOHOMHH.

YMmeer ACMOHCTPUPOBATL OCHOBHBLIC (I)I/I3I/I‘-IGCKI/IC
3aKOHBI 1 TCPMHHBI.

BnaneeT TCpMHHOJ’IOFHCﬁ u OCHOBHBIMH
(bHSI/I'—IeCKI/IMI/I 3aKOHaMH, HCIIOJbB3YCMBbIMU  IJId
pCUICHU THUIIOBBIX 3a/la4 B arpOHOMHU.




HU-2Ucnions3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX "
CCTCCTBCHHBIX HAYK I
pelieHusl  CTaHJapTHBIX
3a/la4 B arpOHOMHH

YMeeT Ucnoab30BaTh 3HAHUS O OCHOBOIIOJararOomux

(buznuecKkux MOHSITUSX u BEJIMYMHAX,
XapaKTEePU3YIOLIUX (busnueckue IIPOLIECCHI
(cBSI3aHHBIMM ~ C  MEXAaHUYECKUM  JIBHIKEHUEM,
B3aUMOJICIICTBUEM Te, MEXaHUYECKUMHU

KOJIEOaHUsIMH WU BOJIHAMH; aTOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCHICCTBA, TCINJIOBBIMU [IIPOLCCCAMU,

OJICKTPUYCCKUM u MAarHuMTHBIM I10JISIMH,
QJICKTPUYCCKUM TOKOM, SJICKTPOMAariuTHbIMHA
KoJIe0aHUsIMU u BOJIHaAMU, OIITHYCCKHNMH

SIBJICHUSIMU; KBAaHTOBBIMU SIBJICHUSIMH, CTPOCHHUEM
aToMa M aTOMHOTO sIJIpa, JJIsl PeLIeHUs CTaHIapTHBIX
3a/1a4 B arpOHOMUHU

Brnaneer 3HaHUSAMHU OCHOBHBIX 3aKOHOB (PM3MKH JUIs
pelIeHNs CTaHAAPTHBIX 33/1a4 B arpPOHOMUU

4. CTPYKTYPA U COAEP)KAHME JUCHUIIVIMHBI
4.1 O0beM QUCUUTUIMHBI U BUIBI Y4eOHOM paboThI
JJIs1 04HOM (popMBbI 00yUeHUS

OO61as TpyA0eMKOCTh IUCHHUIUIMHBI COCTaBIsAeT 3 3aueTHbIe enuHulbl 108 yacos.

TpynoemkocTb Cemectps! (KO-
JUCIUTLIAHBI BO HeJlelb B
. ceMecTpe)
Bun yuebnoit paboTbl Boero OGLEM KOm- .
4acoB TaKTHOU (19)
palboThI
AyIUTOpHBIE 3aHATHS (BCETro) 36 36 36
B TOM YHCIIE: Jlextuu (JI) 18 18 18
JlabopaTtopusie padoTs (JIP) 18 18 18
CamocrosiTenbHast padora cryaenra (CPC) 79 025 79
(Bcero), B TOM 4HCIIE: '
- CaMOCTOSITENILHOE U3yUEHUE 30 - 30
TEOPETUYECKOTO MaTepHasa
- IpopaboTKa U TOBTOPEHUE 18 - 18
JEKIIMOHHOTO MaTepuana,
YTeHHE Y4eOHUKOB,
JIOTIOJTHUTEIIHOU
CPC JTUTEPATyphI, paboTa co
CIpPaBOYHUKAMH,
B CEMecTpe:
03HAKOMJICHHE C
HOPMAaTUBHBIMU U
METOAMYECKUMHU
JIOKYMEHTaMH,
- TOATOTOBKA K 18 - 18
71a00paTOPHBIM 3aHATHUSM;
- IOITOTOBKA K 3a4eTy 6 0,25 6
?;3[; ;E::;we)KYTOqHOH aTTecTanuu (3ayer, saeT S




KonTakTHasi pabora o0yyawommxcs ¢ 36 36 36
npenojaaBarejaeM
O011ast TPY10€MKOCTb, Y. 108 8 108
OO0masi TPy10eMKOCTb, 32a4eTHbIE eINHUIIbI 3 3
1JI51 3204HOM opMbI 00yUeHHA
OO01mmas TpyI0eMKOCTh TUCIUIUTHHBI COCTaBIIsIeT 3 3a4eTHhBIE enquHuIlbl 108 vaca.
By yueOHol paboThl TpynoeMKocTh Cemectpsbl
JUCITUTUTUHBI (xon-BO
HEJeNb B
ceMecTpe)
Bcero gacos O0BeM 1,2
KOHTAaKT- (18)
HOU
paboThI
AyauTopHasi KOHTAKTHAas padoTa (Bcero) 10 10 10
B TOM Jlexknnu 4 4 4
qHCle:
JlaGopaTtopusie padoTs (JIP) 6 6 6
CamocrosiTesibHasi padoTa cTyAeHTa (BCero), B TOM 72 72
YyuUCIe:
CPC - CaMOCTOSITEIbHOE U3yUEHUE 50 - 50
B TEOPETHUECKOr0 MaTepuasa
cemecTpe: - MpopabOTKa U MOBTOPEHUE JICKIIMOHHOTO 12 - 12
MaTtepuasa, YTeHHe y4eOHUKOB,
JOTIOTHUTETILHOU JIUTEepaTyphl, padoTa co
CIIPaBOYHHKAMHU, 03HAKOMIICHHE C
HOPMATUBHBIMH U METOTUYECKIUMHU
JIOKYMEHTaMH,
- IOATOTOBKA K JIAOOPaTOPHBIM 3aHATHUSM; 6 - 6
IloaroroBka k 3auety 4 0,25 4
Bua npoMekyTo4yHoil arrectanmnu (3a4er, IK3aMeH) 3a4eT 3a4eT
OO01mast Tpy10€MKOCTh, Yac. 0,49
OO0masi Tpy10€eMKOCTb, 324€THbIE € IMHUIIbI 3 0,49 3
4.2 TemMaTH4ecKUH IUIaH JIEKIITMOHHBIX 3aHATHH
JJIs1 04HO (popMBbI 00yUECHUS
Ne | Ha3Banue TpynoemMKocCTs,
Coneprkanre TeMbI IO TOIpa3/ieam
./1 TEMBbI q.
1.1. OcHOBBI KHHEMATHKH U THHAMHKH
Beenenne. Ilpenmer  ¢usuku, ee Mecro  cpeau
€CTECTBEHHBIX W TEXHMYECKHMX HayK. MeXaHH4ecKoe
1 JBUKEHHE KaK MpocTeimias (opma ABMKEHUS MaTepUU. 2
DneMeHThl KUHEMAaTUKH MaTepHabHOM TOYKH. CHUCTEMBI
orcuera. Tpaekropus. [lyts u nepememenre. CKOpocTb U
yckopeHnue. HopmanapHOE W TaHTeHIMAIbHOE YCKOpPEHHE.




JuHamuka MartepraibHOM TOYKH. 3akoHbl HprOTOHA.
Wmnynbe. 3akoH  coxpaHeHHs uMmynbca. Pabora,
MOIIHOCTh, 3Heprus. BpamarenbHbie JNBUKEHUS -
MaTepUaIbHOW TOYKHU, TBEPJOTO TEJA.

1.2. Mexannyeckue KoJie0aHUsI M BOJHBI
OCHOBHBIE XapaKTEPUCTUKH TapMOHHUYECKUX KOJICOAHUH.
VYpaBHeHue KojiebaHui. 3aTyXaromue KoueOaHus.
Brinyxaennsie koneOanus. Pezonanc. BoinHossie
npoueccsl. [IpoosibHbIE M TONIEPEYHBIE BOJIHBI.
VYpaBaenue Oerymeid  BoiHbL. Da3oBast CKOPOCTb.
BosiHoBO€ ypaBHeHUE. 3BYKOBBIC BOJIHBI. ICTOUHUKH U
PUEMHUKH 3BYyKa. Bocnipusitue 3Byka. Unppas3Byk u
YIIbTPa3BYK.

Monekyns
pHas
¢uzuka u
TEPMOJIUH
amMuKa

2.1. Moaekyasipaas pusznka

Tepmonunamuyeckue napaMmeTpsl. MpeanpHblif  ras.
OrnbITHBIE  3aKOHBI WJICAIbHOTO ras3a. YpaBHEHHUE
MengeneeBa - Kianeiipona. OcHOBHOE yYpaBHEHUE

MOJIEKYJISIPHO - KMHETUYECKOW TEOpUM MJICAIbHOIO rasa.
OcHoBuble  mnonoxenus MKT uw  ux ombITHOE
obOocHoBaHue. SIBeHUs mepeHoca. Y paBHeHUE TP PYy3Hn.
SIBnenne TemuonpoBoaHocTU. Mcenapenue. KonBekius.
N3nydyenne. JlromuHecueHuus. BHyTpeHHss 3Heprus
cucremsbl. Temora u padora -(hopMbl Nepeadyn IHEPryH.
Pabora pacmupenus ra3a. TernaoeMKoCTb.

2.2. OcHOBBI TepMOANHAMUKH. PeanbHble ra3pl
[lepBoe Hawano TepmoauHamuku. [Ipumenenue
IIEPBOr0 Hayajga TEPMOAMHAMHUKHM K H30IIPOLECCAM.
Kpyrossle nmpoueccsl. MaeanbHas TemioBas MallvHa U €€
kodpduuueHT mnoinesHoro aeiictBus. Teopema Kapho.
[Tytu noeienust KI1/1. Cuiibl u noTeHUManbHas SHEPTUst
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS. Y paBHeHUE Ban-
nep-Baanbca. U30TepMbl peanbHbIX Ta30B U UX AHAJIH3,
BHYTPEHHSIS HEPTUs peaibHOro rasza. (CKMKEHHE ra3os.
OmneIT DHOpIOCA.

OnexkrTpu-
YEeCTBO

3.1. OCHOBBI YJIEKTPHYECTBA. 3aKOH COXPAHEHUS
ANEKTPUYECKUX 3apsaoB. 3akoH Kymona. Dnekrpuueckoe
nosie. HanpsikeHHOCTh anekTpuueckoro noist. CuinoBsie
muHuy. [loTenuuan snexkrpudeckoro nois. CBs3b MEXIY
MOTEHIMAJIOM U HAMPSKEHHOCTBIO ISl 3JIEKTPUUYECKOTO
moJisi. DKBUMOTEHIIMAIbHBIE TTOBEPXHOCTH. [IpoBOHUKHM B
EKTPUYECKOM I10JIE. DIEKTPOEMKOCTh IIPOBOIHUKA.
DHeprus 3apsHKEHHOr0 MPOBOJAHHUKA U KOHJEHCATOPA.
DHeprus AMEKTPOCTATUYECKOTO MOJISL. DINEKTPUIECKUI
ToK. Cnna toka. IIimorHoCTh TOKA. 3akoHEI OMa I
OJIHOPOJHOTO M HEOAHOPOJHOTO ydacTka 1enu. [lanenue
HanpspkeHus. COnpoTUBIIEHUE. DIEKTPUUECKHE TOKH B
pasznuuHbIX cpenax. [lna3ma..

Mar=etusm

4.1. OcHoBbI MarHerusMa. MarauTHoe I10JIe, ero
xapakTepucTuku. 3akoH buo-Casapa-Jlannaca. [Totok
BEKTOpa MarHUTHON MHAYKIMH. Teopema
Octporpaackoro-I'aycca. SIBieHue 31eKTpOMarHuTHOM
WHAYKIHU. SIBIIeHuEe CAMOMHAYKIIMH. DHEPIHUsl




MarHMTHOIO NOJIsl. MarHUTHBIE CBOMCTBA BEHIECTBA. 3aKOH
Awmnepa. Cuia JlopeHua. MTHAYKTHUBHOCTh M €MKOCTh B
LEMSIX IEePEMEHHOr0 TOKa. DJIEKTPOMAarHUTHBIE
KoJieOaHusl. DNEKTPOMArHUTHbIC BOJTHBI.
5.1. DjieMeHTBbI reOMeTPUYECKON M BOJTHOBOW ONITHKHU
OcHOBHbBIE 3aKOHBI FeOMETpUYECKON onTUKU. ToHKHE
nuH3bl. KorepentHele ucrounuku csera. MHTepdepenuus 2
cBeToBbIX BOJH. OnbiT HOHra. ludpakuus ceera.
[Tonspuzanus ceera. 3akon Maintoca. 3akoH bproctepa.
5 Onrtuka | 5.2. OcHOBBI KBAHTOBOI ONTHKH
TennoBoe n3myyeHue M ero XapakKTepUCTUKH. 3aKOHBI
Kupxroga. 3akon Credpana-bonbumana. Pacnpenenenue 2
SHEPI'UHU B CIIEKTPE TEIUIOBOIO U3IY4YEHUs. 3aKOH
cmenienns Buna. @orosnextpudeckuit 3¢dexr. dpdexr
Komnrona. JlaBneHue cBera.
6.1. OcHOBBI ATOMHOI1 ¥ A/1epHOil pusuku. CtpoeHue
aToMa. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. CocTaB u
Atomias | X2PAKTEPUCTAKH aTOMHOTO s/Ipa. SBnenue
PaZMOaKTUBHOCTH. 3aKOH PaJIMOaKTUBHOIO pacnaja.
6 U siiepHas . 2
(usiKa 3amuTa OT paJuOAKTUBHBIX U3ITY4EHUNH. DHEPrus CBA3HU.
JleekT Macchl aTOMHOTO si1ipa. SaepHble peakum.
Hennas peakuus pacnana. TepmosinepHast peakuus
CHHTE3A.
Bcero 18
AJIs1 3204HOM opmMBbI 00yUeHUs
Ne Tema neKUNOHHBIX 3aHATHH Tpynoem-
I./11. KOCTB, Y.
1. | Beenenue. [Ipeamer ¢pusnku, ee MECTO Cpe/id €CTECTBEHHBIX U TEXHUYECKHX
Hayk. MexaHnueckoe IBH)KEHUE Kak rpocTteiias popma IBUKEHUS
MaTEpHUU. DJIEMEHTHI KWHEMATUKU MaTepuabHON TOUKU. CUCTEMBI OTCUETA.
Tpaekropus. [yt u nepemenienue. Ckopocts u yckopenue. HopmansHoe u
TaHI'€HIIMAJIbHOE YCKOPEHHUE.
2. | Cuna toka. [TnotHOCTE TOKA. 3aKkoHBl OMa JJIsl OJJHOPOTHOTO H
HEOJJHOPOAHOTr0 yyacTka 1enu. [lanenne Hanpsbxenus. 3akonsl Kupxrodda.
Pa6ota u mourHoCcTh TOKa. 3akoH [xoynsa-Jlenna. Knaccuueckas teopust
ANEKTPONPOBOAHOCTH MeTaiuioB. KoHTakTHEIE siBieHNsA. KOoHTakTHas
Pa3HOCTh MOTEHIHAJIOB.
3. | Dnementsl reoMeTpudeckoit onTukH. [Ipuniun depma. 3aKoHbI OTpaKeHUs
U npenomiieHus ceeta. Ontudeckue npuoopsl. KorepeHTHble HCTOUHUKH
cera. IHTepdeperuns cBetoBbIx BoiaH. OnbIT FOHra. UnTepdepenus B
TOHKUX mieHKax. [Ipumenenne unrepdepenun. Audpaxnus ceera.
Bcero:
4.4 TemaTnuecKuil IIaH TPAKTUYECKUX 3aHATUI
No Ne paznena Conepane paGoTbI TpynoeMKOCTb,
I./M. | JTUCIHUILIMHBI q.

[TpakTrueckue 3aHATHS y4€OHBIM IIJIAHOM HE MPEIyCMOTPEHBI




I/ICCJ'IGI[OBaHI/Iﬁ n O6pa6OTKI/I OIIBITHBIX JaHHBIX;

4.4 TemaTnueckuii 1miiaH 1a00paTOPHBIX padboOT

AJIs1 09HO# (popMBI 00yUeHH S

HeJ’IB na60paT0pHoro IMPAaKTHUKyMa — O3HAKOMHUTBH CTYACHTOB C COBPEMCHHBIMHU MCTOAaMU
HU3MCPCHHUA, NPHUBUTH CTYACHTAM IPAKTUYCCKHEC HABBIKKW 10 MCETOJUKAM OJSKCIICPHUMCHTAJIBbHBIX

IIOMO4Yb HM B YCBOCHHH OTACIBbHBIX

TEOPETUYECKHUX Pa3/enoB Kypca. JIabopaTopHbIil MPAaKTUKYM BBITIOJIHSIETCS 110 MHIANBUAYATEHOMY
rpaguKy MUHH TPYNIaMH, COCTOAMIMMHU M3 2-3 CTYAEHTOB. 3a Mepuoj] OOydeHHs CTYICHT
BhIMONIHAET 18 mabopaTopHBIX padOT M3 MPEIOKEHHOTO MEPEYHs] B COOTBETCTBUU C TPaHKOM,
pa3paboTaHHBIM IS KaXKI0M MUHU TPYIIIIHL.

Ne
. Ne pasnena Coneprxkanue paboTh Tpynoemiocts,
JVCLIATUTHHEI q.
/m
1.M3yueHne 3aKOHOB PaBHOYCKOPEHHOTO JIBUKEHHUS Ha 9
MaimHe ATByJa.
1 Mexara 2. OmnpepeneHue YIioBOro YCKOPEHHMs UM MOMEHTa 9
WHEPIUH KPECTOBOTO MasiTHHUKA.
3. OmpeneneHue CKOPOCTM MyAM €  IOMOULIbIO 9
0aJUIMCTHYECKOTO MAsITHUKA
1.0Onpenenenre KodpHUIHEHTa BHYTPEHHETO TPEHUS 2
2 MonekynspHasi | >KMJIKOCTH
¢uznka 2.0npezneneHue OTHOLICHUS YAEIbHBIX TEIJI0EMKOCTEH 2
ra3a MeToJIOM a/1uabaTH4YeCKOro paclIupeHust
1.13mepenue INEKTPUUYECKUX COIIPOTHBIICHUH
3 | DnexkTpuyecTBo 2
MOCTHUKOM YHUTCTOHA
4 MArHeTIEM 1.U3mepenne WHTYKITIH MarHUTHOTO OJISt 9
JIEKTPOAMHAMOMETPOM
5 Onika 1.13yuenue 3aKk0HOB BHELIHETO (oTodPdeKTa 5
6 AToMHas u 1.Omnpenenenue neproja noiypacnaja 2
anepHas pusuka
Bceero 18
AJIsl 32049HOH (popMBI 00yUeHHSA
Ne | Ne pazgena Tpynoemxoct
./ | JUCHMILIMH Coaepxxanue padoThI
n bl > e
1.M3yueHne 3aKOHOB PABHOYCKOPEHHOI'O JBWXKEHMS Ha
MalHe ATByJa.
2. OnpezeneHue yriioBOro yCKOPEHUs: 1 MOMEHTa HHEPLHH 5
1 Mexamuca | _KPECTOBOrO MasTHHKA.
3.  OmnpeneneHve CKOPOCTH IMyJAd C  OMOIIBIO
0aJUTMCTHYECKOT0 MasITHUKA
4. OnpeneneHrue CKOPOCTH 3ByKa METOJIOM CTOSTYMX BOJIH.
1.Onpenenenue cpemHe IIUHBI CBOOOAHOTO Mpodera u
Mounekynspras| 5p(QEeKTHBHOr0 1MamMeTpa MOJIEKY BO3ayXa
5 ¢usuka m | 2.0npeneneHue Kod(pPUIMEHTa BHYTPEHHETO TPEHUS 2
TEPMOJIU | KUJAKOCTH
HaMHKa 3.0mpeneneHre OTHOUIEHMSI YAEIBHBIX TEIUIOEMKOCTEN
ra3za MeToJIoM afrabaTHYeCcCKOro paciiupeHmst




4. Omnpenenenne  K0dPGUIMEHTA  TOBEPXHOCTHOTO
HATSAXKCHUS ) KUAKOCTHU MCTOJOM OTPhIBA KOJIbI[A

l.MccnenoBanue 31eKTPOCTaTUYECKOrO IO C MOMOUIBIO
AIEKTPOIUTUYECKON BaHHbI

2.3mepeHune 3JeKTPUYECKUX COMPOTUBICHUM MOCTHKOM
YurcroHa

3. CHATHE XapaKTEPUCTUK TPEXIICKTPOIHOM JIAMITbI

4. TI'pagyupoBka Tepmomnapbl U
TEPMOAJIEKTPOIBUKYILIECH CHUIIBI

OIIPECACIICHUC cC

3 AeKTpo- 1. N3mepenue WHYKITUN MardyuTHOI'O OJIA 2
varserisy |2 IEKTPOMHAMOMETPOM
2.0npenenenue TOPU30HTAIILHOU COCTAaBJISIIONIEH
WHJYKIIMA MarHUTHOTO TOJISL 3€MJIH
3. UccrnenoBanue 3aBUCMMOCTH MarHUTHOM MHAYKIUU W
MarHUTHOM  TIPOHHUIIAEMOCTH  (eppOMArHeTHKa  OT
WHAYKIIMYA BHEITHEr0 MAarHUTHOTO TOJIS
4. OnpeneneHusi  JUAICKTPUUECKOM  MPOHHUIIAEMOCTH
KUJKOCTU JBYXITPOBOAHOMN JIMHUEH
3. (na IIK) Iloctynartsl bopa
Bcero 6

JlaGopaTopHbIil MNPAaKTUKYM BBIIOJHSAETCS 1O WHAUBUAYAIbHOMY TrpauKy MHHHM TpyIIamu,
COCTOSIIMMHU M3 2-3 CTYAEHTOB. 3a nepuoJi 00y4eHUs CTYJCHT BBINOJHSET 2 JabopaTopHble paboTh
U3 TPEUIOKEHHOTO TIEPEYHs B COOTBETCTBUU C TpaduKoM, pa3paOOTaHHBIM JJsi KaXIOW MUHU

IPYIIIIBL.

4.5 CamocrosiTensHas pabota
AJIsl 09HO# (popMBI 00yUCHHS

Howme o
P Bun camocrosTensHOM HazBanue O0beM,
pasaena paGoTHI (comepxanue paboOThI) aKaJ.4achl
(Tempr)
OcMBICIIEHUE U 3aKPETIIIEHUE TEOPETUUYECKOTO
N3yuenue JEKIIMOHHOIO
Marepuaia B COOTBETCTBHH C COAEPKaHUEM 5
Marepuaina o
JIEKIIMOHHBIX 3aHATUN
CamocrosiTeIbHOE HM3Y4Y€HHE OCHOBHOM U
CamocrosiTensHOE JOTIOJTHUTEILHOW JIUTEpaTyphl, MOUCK U COOp
M3YYEeHHE TEOPETHUECKOro | MH(OpMaLuu o JUCUUILIINHE B 10
Marepuaia MEePUOJMYECKUX  TEYaTHBIX W  WHTEPHET-
W3JIaHUsX, Ha OQUIHAIBHBIX CaliTOB;
[ToaroroBka K | IlonroroBka otuera 1o J1abopaTopHO padoTe,
BBIMIOJIHEHUIO U 3alllUTe OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI 5
71a00paTOPHBIX pabOT
[logroToBka kK  cpaue [ToBTOpEHME U 3aKpEITICHUE U3YYEHHOTO o5
3auera Marepuaia
HTOI'O 45
AJ1s1 32049HOM (popMbI 00yUeHuUsI
Howme .
p Bug camocrostensHO# HazBanme O0BeM,
pasaeina PaGOTEI (conepsxaHue paboTHI) aKaJ1.4yachl

(Tempr)




OcMbICIIeHHE U 3aKpEIICHHE TEOPETUIECKOTO
N3yyenne JIEKLMOHHOIO
MaTepHajia B COOTBETCTBHHU C COICPIKaHUEM 12
marepuasia s
JICKIIMOHHBIX 3aHATHUI
CamocrosdTenbHOE HW3y4Ye€HHE OCHOBHOM U
CamocrosrenbHoe JIONIOJIHUTEIBHON JMTEpaTyphl, MOUCK U cOOp
U3y4eHHE TEOPETUYECKOTO | HHPOPMALIUU o JUCLUIUINHE B 40
marepuasia NEePUOJNYECKUX  I€YaTHbIX U  HMHTEpHET-
W3JIAaHUSX, HAa OQUITHAIBHBIX CAalTOB;
[Toaroroka k | IlogroroBka oryera mno y1aboparopHoi padore,
BBIMIOJIHEHUIO M 3allIUTe OTBETHI Ha KOHTPOJIbHBIE BOTIPOCHI 10
71a00paTOPHBIX pabOT
[TongrotoBka Kk  cpaue [ToBTOpEHME U 3aKpeIICHHE U3YYEHHOTO 10
3ayera Mmarepuaia
Huroro 72

5 METOJIMYECKHE PEKOMEHJIAIIMA TI0 W3YYEHUIO JACIHUATLIAHBI
(MOJTY.JIST)

5.1 PexoMeHaanuM 1o MCMOJIb30BAHUI0O MATEPHUAJIOB padoyeil mporpaMMbl

Paboty c Hacrosei pabouell mporpamMmoii cienyeT HayaTbh ¢ O3HAKOMJICHMs, TJe 0coboe
BHHUMaHUE CJIelyeT 0OpaTUTh Ha BONPOCHI, BBIHECEHHBIE JJI1 CAMOCTOSITEIbHOTO U3yUEHUSI.

[Tpy m3yueHHM IUCHMIUIMHBI CJelyeT PaBHOMEPHO pPACHpPENesiTh BpeMs Ha MIpopaboOTKy
JEeKIUA, CaMOCTOSTENbHYI0 pabdOTy 1O BBINOJHEHHIO JAa0OpaTOPHO-TIPAKTHYECKUX PadorT,
CaMOCTOSITENIbHYIO paboTy MO MOATOTOBKE K J1a0OpaTOPHO-NPAKTHUECKOMY 3aHATHIO. Bompocs! 1o
TEOPETUUYECKOMY KYpPCY, BBIHECEHHBIE Ha CaMOCTOSITEJIbHOE M3YyYEHHUE, CTOUT M3YYUTh Cpasy Iociie
IIPOYUTAHHON JIEKIMH, MPH ITOM COCTaBJIsIsl KOHCIEKT IO BOIPOCY, ITOMECTHB €ro B TETpaau C
JIEKLOHHBIM MaTEepUaJIOM.

5.2 Ilo:kenaHUA K U3YYECHHUIO OT/IEIbHBIX TEM Kypca

[IpeniogaBarens B KOHIE J1a0OpaTOPHOIO 3aHATHS ~ O3BYYMBAET CTYICHTaM TEMATUKY
creayrolero 3ausatus. Onpenenser 00beM padoT, KOTOPbII HEOOXOAUMO BBINOJIHUTD Il HOATOTOBKH
M YCIEIIHOTO BBIMOJHEHUS CIEAyIOIe mabopaTopHOM paboThl. YKa3bIBaeT JUTEPATYPY
HEOOXOIUMYIO /ISl CAMOCTOSATENILHON MOATOTOBKH K J1a00paTOPHOMY 3aHATHIO.

5.3 PexoMeHnaanuu no padore ¢ JUTEpaTypoi

[Ipu pabore c aureparypoil cieayeT oOpaTUTh BHHUMAaHHE HAa HCTOYHHUKH OCHOBHOH H
JIOTIOJIHUTEIBHON JIUTEpaTyphbl, NMpPUBEIACHHbIE B pabouell ydeOHON mporpamme. [lng OGombliero
IIPECTaBICHNS O IUCLUIIMHE BO3MOXKHO O3HAKOMJIEHUE C MIHTepHET-UCTOUHUKAMH.

CamocrosiTenbHass  paboTa  CTYAGHTOB 1O  JucUUIUIMHE  «DuU3uKa»  IMIaHUpYyeTcs
IIperno/iaBaTesieM COrJlacHO pa3pabOTaHHBIX B aKaJeMUU HOPMATUBOB U JOJIKHA BKIIKOYATh:

CaMocTosATeNnbHYI0 paboTy 0 U3YYEHUIO TeOPEeTHIECKOro MaTepuaia Kypca. Benymumii kypca
B HayaJle JICKIIMM Ha3bIBAET TEMY M IUIaH. B IUIaH JEKIUM BXOJAT BOIPOCHI ISl CAMOCTOSATEIBHOTO
W3YY€HHUs, OTHOCSIIMEcs K JaHHOM Teme (ykazaHbl B palouell mporpamme), ¢ 00S3aTENbHBIM
yKa3aHUEM JIMTEPATYPHBIX HCTOUHUKOB, JUIS N3YYEHHUS JAHHBIX BOIIPOCOB.

CamMocrosTenbHas paboTa 1O THOArOTOBKE K  BBINOJHEHHWIO JIAOOPATOPHBIX padorT.
[IpenonaBarens B KOHIE JaOOPAaTOPHOTO 3aHATHS O3BYYMBAET CTYJEHTAM TEMAaTHKY CJEIyIOLIEro
3aasaTusa. Ompenenser o0beM pabOT, KOTOPBIA HEOOXOIWMO BBIMOJIHUTH JJIsi TIOJATOTOBKH U
YCIIEIIHOTO BBHIMOJIHEHHS cieayrolei 1adopaTopHoii paboThl. YKa3bIBaET JIMTEpaTypy HEOOXOAUMYIO
JUISL CAMOCTOSITENIbHON TIOJIOTOBKH K JTAOOPATOPHOMY 3aHSTHIO.

5.4 CoBeTbl 10 NOATOTOBKE K 3a4eTy

I[Ipy moarotroBke K  3a4eTy, peKOMEHAyeTcs  3a0JlarOBpEMEHHO  HU3Y4YUTh U
3aKOHCIIEKTUPOBATh BOIIPOCHI, BHIHECEHHBIE HA CAMOCTOSTENBHYIO IOITOTOBKY.

Jlig Toro yToOBl M30€kaTh TPYAHOCTEH HpH OTBETaX Ha BOMNPOCHl PEKOMEHIYETCs Mpu
MOJITOTOBKE K 3ayeTy OoJjiee BHUMATEIbHO H3Y4YUTh DAa3/eibl C HUCIOIb30BAHUEM OCHOBHOW U




JIOTIOTHUTEIHPHON JTUTEPATyphl, KOHCIIEKTOB JIEKIIMH, KOHCIIEKTOB MPAaKTHUECKUX PabOT, pecypcos
HNuTtepHer.

6 OCHOBHAAA, AONNOJIHUTEJIbHAS IUTEPATYPA, IPOT'PAMMHOE
OBECIIEYEHUE U PECYPChI I/[Htl)OPMAHI/IOHHO-TEJIEKOMMYHI/IKAI[I/IOHHOﬁ
CETU «<MUHTEPHET»:

6.1. OcHoBHasI IUTEpaTypa:

6.1.1 Kopnromkun, FO.JI. OcHOBBI cOBpeMEeHHOH (pU3HMKH (KBaHTOBass MEXaHUKA, (U3UKA aTOMOB U
MOJICKYJI, (hU3UKa TBEPIOTO Tena, saepHas ¢pusuka) [Tekcer] : yuedHnoe nocodue / FO./[. KopHiomkuH.
— Cankr-IlerepOypr : U3natensctBo CaHkT-IleTepOyprckoro HaIMOHAIBHOTO HMCCIIEOBATEIBCKOTO
yauBepcureta UTMO, 2005. — 326 ¢. http://ebs.rgazu.ru/?q=node/3044

6.1.2. MuponoBa, T.®. @wusuka [Tekcr]: mMeromuueckune ykazanus /T.D. Muponosa, /[.B.
Muponos, O.A. Muponosa [u ap.] — Kunens: PUL[ CT'CXA, 2012. — 114 c.

6.1.3. Muponosa, T.®. ®usuka [Tekcr]: MmeToguueckue ykazaHus AJis BBIIOJIHEHMS JaOOPATOPHBIX
pabotr mo pasmenam "DieKTpoMarHeTH3M, onTuka W aroMHas ¢usuka'/ T.D.Mwuponora, JI.B.
Muponos, O.A. Muponosa [u ap.] — Kunens: PUL] CT'CXA, 2012. — 106 c. [DneKkTpoHHBI pecypc]
- Pexxum poctymna: https://rucont.ru/efd/224515

6.2 lomoiHuTe/ILHAS JIUTEpPATypa:

6.2.1 Muponona, T.®. ®usuka [Tekcr]: MeToaMUECKIE PEKOMEHIAIMH JIJIsi BBHITIOJIHEHHS] TECTOBBIX
3amannii u 3amad. Yacte 2 / T.d.Muponosa, E.B. /lpipraera, T.B. MuponoBa. — Kunens: PUI]
CI'CXA, 2014. — 61 c. [DaexTponHsIii pecypc] — Pesxxum moctyma: http://rucont.ru/efd/330172

6.2.2 Muponosa, T.®. ®usuka [TekcT]: MeToInYeCKHE PEKOMEHIAIIUU ISl BHITTOJTHEHHS TECTOBBIX
3amanuii u 3agad. Yacte 3 / T.d.Muponosa, E.B. [Ieipnaea, T.B. MuponoBa. — Kunens: PUIL]
CI'CXA, 2014. — 61 c. [DnekrpoHHbIii pecypc] — Pexxum nocryma: http://rucont.ru/efd/330173

6.2.3 KupcanoB P.I'., bapxanckas E.B., lpipnaeBa E.B., Hmxapamze T.C. JlaGopatopHbrii
MPAKTUKYM MO0 (u3uke (MeXaHWKa, MOJEKylspHas (u3uKka W TEPMOAMHAMUKA, DIIEKTPUUECTBO)
Kunens, PUL] CT'CXA, 2009, 124c..

6.2.4 Kupcanos P.I"., [lsipnaeBa E.B. Coopuuk 3anau no ¢pusuke Kunens, PUL] CI'CXA, 2009, 60c.
6.2.5.Kupcanos P.I'., [sipnaeBa E.B., MensmoBa E.A., Hwmwxkapanze T.C. DnekrpomarseTusm,
OITHKA M aToOMHas ¢usuka: npaktukym Camapa, PULL CT'CXA, 2012, 155 ¢

6.2.6. lllyoun, b./1., Kupcanos, P.I". JIabopaTopHBIif MpakTHKYM 1O (PH3UKE C OCHOBAMHU OMO(DU3NKA
[Tekcr]: yuebnoe mocobue. — Kunens: PULL CI'CXA, 2000. — 120c

6.2.7.0OnekTpoHHBII  yueOHMK 10 (m3uke [DnekTpoHHBIH pecypc] — Pexumm gocryma:
http://www.physbook.ru/

6.2.8. JlpipHaeBa, E.B. ®usuka ¢ ocHoBamu Onodusuku. Y. 1 : kypc nekuwmii / P.I'. Kupcanos, E.B.
HeipraeBa .— Camapa : PUL] CI'CXA, 2013. — 223 c. [OnexTpoHHBII pecypc]. — Pexum gocryna :
http://rucont.ru/efd/226825

6.2.9. Kparkwuii kypc nekumii o ¢pusnke aromHoro siyipa / F0.®@. I'onosues, A.A. Ten. - 2011. — 101
C. — [Dnexrponsslii pecypc]. — Pesxum mocrtyna: http://rucont.ru/efd/146038

6.3 IIporpammHoe obecneyeHue:

6.4 Ilepevyenb MHGOPMALMOHHO-CIIPABOYHBIX CHCTEM M NMPO(ecCHOHAIBLHBIX 023 JaHHbIX:
https://elibrary.ru Hayunast snekrponnas 6udmunoreka eLIBRARY.RU
https://ru.wikipedia.org/wiki/ DnexTpoHHast cBOOOHAS SHIIMKIIOTIENSI.

http://n-t.ru Dnextponnas 6ubaMoTeKa «Hayka v TeXHUKa»

http://www.consultant.ru - CnpaBo4nas npaBoBas cucrema «Koncynsrant [Lmocy;
http://www.garant.ru - CnpaBo4yHO-TIpaBOBas CHCTEMa II0 3aKOHOJIATEILCTBY Poccuiickoii
denepauny;

asrLONE
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7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

HaunmenoBanue crienuaibHBIX IIOMEILIEHUN U
MTOMENICHUH JJISI CAMOCTOSTEIbHON pabOThI

OCHaH_IGHHOCTb CHeLHUAIbHBIX IOMEIICHUN 1
IMOMEIICHH I JJIA CaMOCTOSITEILHOM pa6OTBI

VYyebnas ayauTopusi Al MPOBEJACHUS 3aHATUM
JEKUMOHHOTO THUIIA, 3aHATUA CEMHUHAPCKOTrO
TUIIA, KYpPCOBOI'O MIPOCKTUPOBAHUS
(BBIMIOJTHEHUST KYPCOBBIX padoT), TPYIIOBBIX U
WHJIMBUYAIbHBIX KOHCYJbTALUHM, TEKYLIEH H
MPOMEKYTOUYHOM aTTecTauuu, aya. 3119.
Camapckas o06a., e. Kuneno, n.e.m. Ycmo-
Kunenvcxuii, yn. Cnopmusnas, 0. 8A.

VYyebnas ayautopuss Ha 160 mocagoyHbIX MECT,
YKOMILJIEKTOBAaHHAs CHeIUaI3UPOBAaHHON
MeOeIbI0 (CTOJIBI, JIABKH, CTYJbs, yueOHas JOCKA)
U TEXHUYECKMMH  CpeACTBaMH  OOy4YeHUus
(xommproTep Intel Pentium, wonuTOp Acer,
MPOEKTOP ACER X1278H, SKpaH c
AJIEKTPOIIPUBOAOM, MUKIIEp Mackie, ycHinTens).

VYyeOHasi ayauTopusi Al MPOBEICHUS 3aHATHMA
JEKIMOHHOTO THIA, 3aHATHH CEMHUHApCKOTO
TUIIA, KYpCOBOTO MPOEKTUPOBAHUS
(BBIMIOJIHEHUSI KYPCOBBIX PalOT), rPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAllMi, TEKyIIled u
IIPOMEXYTOUHOH arrecTanuu, aya. 3218.
Camapcxas o061, e. Kuwnenb, n.e.m. Ycmo-
Kunenvcxuii, yn. Cnopmugnas, 0. 8A.

VYyeOnast aynuropus Ha 160 mocago4HbIX MeECT,
YKOMIIJIEKTOBaHHAS CIIeUATU3UPOBAHHOMN
Me0enbo (CTOJBI, JIABKHU, CTYJIbs, yueOHas J0cKa)
U TEXHUYCCKHMH  CpPEACTBAMH  OOydYeHUs
(xommbroTep, MoHuTOp Acer, mpoektop ACER
X1278H, skpaH npoeKIMOHHBIN, MuKIiep Mackie,
YCUIIUTENb, MUKPO(POH KOH(EPEHIIMOHHBIN).

VYyeOHasi ayauTopusi Al MPOBEICHUS 3aHATHIM
JIEKIIMOHHOTO THWIIA, 3aHATUA CEMHUHAPCKOTO
TUIIA, KypCOBOTO MPOEKTUPOBAHUS
(BBIMIOJIHEHUSI KYPCOBBIX PalOT), rPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAllMi, TEKyIled u
MMPOMEXKYTOUYHOM aTTeCcTaluu, aya. 3245.
Camapckas o06n., o. Kuneno, n.e.m. Ycmo-
Kunenvcxuii, yn. Cnopmusnas, 0. 8A.

YueOnast aymutopusi Ha 144 mocagoOyHBIX MeCT
o0OopyIOBaHAa  CIECHHAIM3UPOBAHHOW  MEOEIBIO
(cTombl, JaBKHM, CTynbs, YydeOHas JOCKa)
TEXHUYECKUMH CpEACTBaMU 00ydeHus (IPOeKTOop
[EPEeHOCHOM,  HDKpaH  IEPEHOCHOW,  HOYTOYK
[EPEHOCHOM).

Y4eOHast ayauTOpus IS MPOBEICHUS 3aHITHHA
CEMHHApPCKOT0 THUIIA, KYpPCOBOTO
MPOCKTHPOBAHMS  (BBITIOJHEHHUSI  KYPCOBBIX
paboT), TpPYNNOBBIX U  WHIAUBUAYAIbHBIX
KOHCYJIbTAllUM, TEKYyIEed U MPOMEKYTOUHOU
aTTectanuu, aya. 3153.

Camapcxas o061, e. Kuwnenb, n.e.m. Ycmo-
Kunenvckuii, yn. Cnopmuenas, 0. 84

Vuebnas ayautopus Ha 20 TMOCaZOYHBIX MECT,
YKOMIUIEKTOBaHHas CreMaIU3UPOBaHHON
Me0enbo (CTOJbI, JIaBKH, CTYJbs, yueOHas JOCKa)
U TEXHUYECKUMH CpEICTBaMU OOy4YeHMS U
7a00paTOPHBIMH yCTAaHOBKAMHU JIJISl TIPOBEICHUS
1a00paTOpHBIX PabOT MO TEMaM:

W3yuenne 3akOHOB paBHOYCKOPEHHOTO JIBMIKCHUS
Ha MalvHe ATByJA.

Omnpenenenne yrioBOTO YCKOPEHHUS W MOMEHTa
WHEPILUHN KPECTOBOTO MasiTHUKA.

OmnpeneneHne CKOPOCTH IIyJIM €  TOMOIIBIO
0aJUTMCTHYECKOTO MasiTHHUKA.

OmnpeneneHre YCKOpPEHHsST CBOOOJHOTO TAJCHUS
00OpPOTHBIM MasITHUKOM.

UccnenoBanue 3akOHOB 3aTyXaHWsl KOJEOAHWHs
MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenue YHUBEPCATbHON ra3oBOM
MIOCTOSTHHOM METOJIOM OTKaUKH.

Ompenenenne  cpeaHed  JUIMHBI  CBOOOJHOTO
npobera U HPQPEKTUBHOTO JUAMETpa MOJEKYII
BO3yXa.




Omnpenenenue  koddduIeHTa
TPEHUSI KUIKOCTH.

N3mepenue BS3KOCTH JKHIKOCTH 10 METOTY
MaJaroIIero mapuKa.

Onpenenenne kodpduIMeHTa MOBEPXHOCTHOTO
HaTSKEHHSI )KUJKOCTH METOJIOM OTpPbIBa KOJIbLIA.
Onpenenenue OTHOIICHHUS yIIETBHBIX
TEIUIOEMKOCTe ra3za MeTOoAOM aauadaTH4ecKOro
MasiTHUKA.

Ilnakater — 15 .

BHYTPEHHETO

Vyebnast ayauTopus AJisi MPOBEICHUS 3aHITHI
CEMHHApPCKOTo TUIIA, KypCOBOTO
MPOCKTUPOBaHMSI  (BBIMIOJHEHHUSI  KYPCOBBIX
paboT), TIpYNNOBBIX U  WHAUBUAYAIbHBIX
KOHCYJIbTAllUM, TEKYIIEH M MPOMEKYTOYHOU
aTTectanuu, aya. 3155.

Camapckas o06n., e. Kuwnenb, n.e.m. Ycmo-
Kunenvckuii, yn. Cnopmuenas, 0. 84

VYyebnas ayautopus Ha 16 MOCaZOYHBIX MECT,

YKOMIUICKTOBaHHAsI CIECIUATM3UPOBAHHON
MeOeIbI0 (CTOJIBI, JIABKH, CTYJIbs, yueOHas JOCKa)
U TEXHUYECKUMH CPEICTBAMU OOydYCHHS W

1a00paTOPHBIMM YCTAaHOBKaMM JUIsl TIPOBEIEHUS
J1a00paTOPHBIX PabOT MO TEMaM:
HccnenoBanue  3J1€KTPOCTaTUYECKOTO
MIOMOIIBIO JIEKTPOJUTUUECKON BaHHBI.
N3mepenue conpoTUBICHUN MOCTUKOM Y UTCOHA.
[Ipumenenue 3akonoB Kupxroda.

I'pagyupoBka TepMonapbsl U ONpPEIEICHUE €€
TEPMODJIEKTPOABUKYILIEH CUJIBI.

Onpenenenue AUAIEKTPUUYECKON MPOHULIAEMOCTU
YKAJIKOCTH JBYXIIPOBOJHOW JINHUEH.

Onpenenenue JUIMHBI BOJIHBI U3YYEHUS Jla3epa Ipu
TUGPaKIUK OT IIEH.

Nzydenne BeHTHIIbHOTO (hoTOA(hDEeKTa.
Onpenenenne LBETOBOTO ko3 duureHTa
I0JIE3HOTO AEMCTBUS TIOMUHECIICHTHOM JIaMITbI.
Omnpenenenne NIMHBI BOJHBI U3IYyYEHUS Ja3zepa ¢
MTOMOUIBI0 JUPPAKIIMOHHON PEIIETKH.
Omnpenenenne nepuoza noyypacnaza.

nmojasga C

VYyeOHast ayauTopusi Al MPOBEICHUS 3aHATHIMA
JIEKIIMOHHOTO THWIIA, 3aHATUA CEMHUHAPCKOTO
THIIA, KYpCOBOTO MPOEKTUPOBAHHUS
(BBITIOJIHEHUSI KYPCOBBIX PalOT), IPYNIOBBIX U
WHIUBUAYAIBHBIX KOHCYNIbTAllMi, TEKyIled u
MMPOMEXKYTOUHOM aTTecTanuu, aya. 3156.
Camapckas o06n., o. Kunen, n.e.m. Ycmo-
Kunenvcxuii, yn. Cnopmusnas, 0. 84

VYuebHnas aynutopuss Ha 20 TOCaJOYHBIX MECT,

YKOMIUICKTOBaHHAsI CTCIHATN3UPOBAHHON
Me0enbo (CTOJNBI, JIAaBKHU, CTYJbs, yueOHas JOCKa)
U TEXHHYECKUMHU CPEICTBAaMU OOyYeHUS W

nabopaTOpPHBIMU YCTAaHOBKAMHU ISl TPOBEACHUS
nabopaTopHbIx pabor mo Temam: OmpeneneHue
cpenHell  AnmUHBI  CBOOOAHOrO  mpodera U
3¢ (eKTUBHOIO JraMeTpa MOJIEKYJ BO3ayXa.
N3ydyeHne 3akOHOB PaBHOYCKOPEHHOTO JIBHKEHUS
Ha MalluHe ATBYy/A.

Omnpenenenue YriOBOTO YCKOPEHUS M MOMEHTa
WHEPIIMHA KPECTOBOTO MasTHUKA.
OnpeznenieHUe CKOPOCTH MYyAH C
OQJITUCTUYECKOTO MasITHHKA.
Omnpenenenue YCKOpPEeHHs CBOOOIHOTO TaJCHUs
000POTHBIM MAaITHHKOM.

HccnenoBanme 3aKkOHOB 3aTyXxaHus KojeOaHUs
MaTeMaTHYeCKOTO MasTHUKA.
Omnpenenenue YHHUBEPCATbHON
MTOCTOSTHHOW METOJIOM OTKAYKH.

IIOMOIIBIO

razoBon




Omnpenenenue  cpenHedl  UIMHBI  CBOOOJHOTO
npobera u 3(PEKTUBHOTO JIUAMETPa MOJICKYI
BO3/yXa.

Onpenenenue kod(dduimeHTa  BHYTPEHHETO

TPEHUS KUIKOCTH.
Omnpenenenue koddduiMeHTa MOBEPXHOCTHOTIO
HATSHKEHUS )KUJIKOCTA METOJI0M OTPbIBA KOJIBIIA.
Onpenenenue OTHOIICHHUS yIeIbHBIX
TEIUIOEMKOCTEN ra3a METOAOM aauadaTH4ecKOro
MasiTHUKA.

Y4eOHast ayauToOpus ISl MPOBEICHUS 3aHITHIA
CEMHHApPCKOTo TUIIA, KypCOBOTO
MPOCKTUPOBaHMSI  (BBIMIOJHEHHUSI  KYPCOBBIX
paboT), TIpYNNOBBIX U  WHAUBUAYAIbHBIX
KOHCYJIbTAllUM, TEKYIIEH M MPOMEKYTOYHOU
aTTectanuu, aya. 3158.

Camapckas o06n., e. Kumnenb, n.e.m. Ycmo-
Kunenvckuii, yn. Cnopmuenas, 0. 84

Vyebnas ayautopus Ha 12 1MOCaOYHBIX MECT,

YKOMIUICKTOBaHHAsI CIECIUATM3UPOBAHHON
MeOeIbI0 (CTOJIBI, JIABKH, CTYJIbs, yueOHas JOCKa)
U TEXHUYECKUMH CPEICTBAMU OOydYCHHS W

71a00paTOPHBIMU  YCTAHOBKAMHU ISl  TIPOBEIICHUS
na0opaTOpHbIX paboT 1O TemaM: AyauTopus
o0opy/noBaHa  CIEHUAIM3UPOBAHHOM  yueOHOM
MeOenbl0 U JIAOOPAaTOPHBIMU YCTAaHOBKAMH ISt
IIPOBEICHNUS JIAOOPATOPHBIX PAOOT IO TEMaM:

HccnenoBanme 3IIeKTPOCTAaTUYECKOTO TONS €
TTOMOIIBIO JIEKTPOTUTHUECKON BaHHBI.
[Ipumenenue 3akonoB Kupxroda.

Cusitue XapaKTEPUCTHKHU TPEXDIEKTPOTHOU
JIAMIIBL.

Hekotopsie u3MepeHHss C 3JIEKTPOHHO-IY4YEeBOM
TPYOKOii.

UccnepoBanue  3aBUCMMOCTH  CONPOTHBIICHUS
METaJUIOB OT TEMIEPATYpHI.

N3mepenne  WHAYKIMA ~ MArHUTHOTO  TIOJIA
3JEKTPOIUHAMOMETPOM.

OrmpeneneHne TOPU3OHTAIBHOM  COCTABIISIONICH
WHJYKIUA MAarHUTHOTO TOJIA.

Uccnenosanue 3aBUCUMOCTH MAarHUTHOMN
WHIYKIMA U MAarHATHOM  IMPOHMIIAEMOCTH
dbeppomarHeTuka OT  HMHIYKIUU  BHEIIHETO

MarHMTHOT'O TOJIS.
Omnpenenenne NHUIIEKTPUUECKON MPOHULAEMOCTU
KUJKOCTH JBYXIIPOBOJHON JTUHUEH.

N3ydenne 3axkona Mamtoca.

N3yuenue 3akoHOB BHENTHETO (hoTodPdekTa.
Nzyuenne BeHTHIIbHOTO (hoTOdPPeKTa.
Onpenenenue nocrosiuHoi Credana-bonbimana.
B3anMozencTere U3Iy4eHus ¢ BELIECTBOM.
Cusatue aMITEpHOM XapaKTEePUCTUKHU
MIOJIYIIPOBOIHUKOBOTO THOAA.

W3yueHne monynpoBOIHUKOBOTO TPHOJA.

Nzyuenue TeMIepaTypHOil 3aBUCUMOCTH
COIIPOTHBIICHUS TTOTYIIPOBOTHHUKOB.

N3yuenne apdexta  Xosia. Aynuropus
obopymoBaHa  CHEIUATM3UPOBAHHON  ydeOHOMU

Mebenbpl0 U JIaOOpPaTOPHBIMU YCTAaHOBKAMH ISt
MIPOBEIEHUS J1abOpaTOPHBIX paboOT MO TeMaMm:




HccnenoBanne  3JIEKTPOCTaTUYECKOTO OIS €
MTOMOIIBIO AJIEKTPOIIUTUYECKON BaHHBI.
[Mpumenenue 3akonoB Kupxroda.

CHATHEe  XapaKTEePUCTUKH  TPEXDJIEKTPOIHON
JaMIIbI.

Hekortopeie usMepeHHs € 3JIEKTPOHHO-TYYEBOM
TpYyOKOi1.

HccnenoBanne  3aBUCMMOCTH  CONPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYpPHI.

WN3mepenne  MHAYKUMHM  MArHUTHOTO  TOJS
NEKTPOAUHAMOMETPOM.

OnpeneneHre TOPU3OHTAIIBHOM — COCTaBJISIONICH
WHAYKIIUH MarHUTHOTO TIOJISL.

Uccnenosanue 3aBHUCHUMOCTH MarHuTHON
WHAYKOUM W MarHWTHOW  NPOHUIIAEMOCTH
dbeppomarHeTuka OT  HMHIYKIUU  BHEIIHETO
MarHMTHOI'O HOJIS.

Onpenenenue AUAICKTPUYECKON MPOHUIIAEMOCTH
KUJKOCTHU JBYXIIPOBOJAHON JIMHUEH.

N3yuenue 3akona Mairoca.

N3ydenne 3akoHOB BHEHETO GoTodaddexra.
Nzyuenue BenTuibHOrO (hoToddhdexTa.
Omnpenenenne nocrosinHol Credana-bonbnmana.
BsaumopeiicTBue U3Ty4eHHsI C BEIIECTBOM.
Cusarue aMIepHOM XapaKTePUCTHKH
MOJIYIIPOBOIHUKOBOTO IUOAA.

N3ydeHue nosiynpoBoIHUKOBOIO TPHUO/A.
N3yuenne TEMIIEPATYPHOI 3aBUCUMOCTH
COTIPOTHUBIIEHUS TIOTYIIPOBOJHUKOB.

N3zyuenue r¢dexra Xonna.

[Tomemenue i caMOCTOSITENIBHOW PaOOTHI,
ayn. 3310a (yutanpHBIHA 3a1).

Camapcxas o06n., e. Kuwnenb, n.e.m. Ycmo-
Kunenvckuii, yn. Cnopmuenas, 0. 8A.

ITomemienue Ha 6 IMOCAIOYHBIX MECT,
YKOMIUIEKTOBAaHHOE CreLUaIU3UPOBaHHON
Me0enpl0  (KOMIbIOTEPHBIE CTOJNBI, CTYJbsl) U
OCHAIIEHHOE  KOMIBIOTEPHOH  TexHHKOH (6
pabouux cTaHIM), TMOAKIIOYEHHONM K ceTu
«UHTepHer» u oOecneuuBaromed JocTyn B
JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny yHmBepcuteTa, mpoekrop EPSON H720D,
JKpaH.

8 ®OHJI OIIEHOYHBIX CPEJICTB JJIS1 TPOBEAEHUS TEKYIIEN 1
MMPOMEXYTOYHOM ATTECTALIUA

8.1 Buabl 1 ¢popMbI KOHTPOJISI 10 AUCHMILIHHE

KoHTponh ypOBHSI YCBOCHHBIX 3HaHHWI, OCBOCHHBIX YMEHHH M TPHOOPETEHHBIX HABBIKOB
(BasieHni) OCYIIECTBISIETCS B paMKaX TEKYLIEro M MPOMEXYTOYHOTO KOHTPOJSI B COOTBETCTBHHM C
[TonoxxeHrEM O TEKyIIeM KOHTPOJIE M IPOMEXYTOUHON aTTECTAIIMH 00YyJaIOMINXCS.

Texymmii KOHTPOJIb OCBOCHHUSI KOMIIETEHIIMN MO JUCLUUIUIMHE POBOAUTCS MPENoaBaTeIsIMHU,
BEAYIIMMH JIa0OPAaTOPHBIC M MPAKTHUECKUE 3aHATHUS, ITyTeM MPOBEICHUS YCTHBIX WA MHCHMEHHBIX
OIPOCOB TO Ja0OpaTOPHBIM pabOTaM M MPOBEPKU BBHIMOJIHEHUS WHAMBUAYAIbHBIX 3agaHuil. [lpu
MPOBEJICHUHUN TAKOTO KOHTPOJISI MOTYT MCIIOJB30BAThCS KOHTPOJIBHBIE BOTIPOCHI, TECTOBBIE 3aIaHMS.




Pe3ynpTaThl OnepaTHBHOTO KOHTPOJIS (PUKCUPYIOTCS B paboueM KypHalie MpenojaBaTessl.

HToroBoii OIEeHKON OCBOCHHUS MUCHUILIMHAPHBIX KOMIIETEHIUH (pe3yJbTaToB OOY4YEHHS IO
TUCIUIUIMHE SIBJSICTCS MPOMEKYTOYHAsT arTecTanus B QopMme 3adera, MPOBOJAMMOIO C Y4ETOM
PE3yNIbTaTOB TEKYIIETO KOHTPOJIS.

8.2 TunoBbie KOHTPOJbHBIE 3aJaHNSI HJIH HHbIE MATEPHAJIbI, HEOOXO0IUMBbIE /1JIs1 OLleHKHU
pe3yJabTaToB 0CBOeHHs 00pa30BaTe/IbHOM NPOrpaMMbl B PAMKAX Y4eOHOM TMCUMILINHBI

Ouyenounvie cpedcmea 014 nPoGedeHUs meKyuieil ammecmayuu
JlaGopaTopHBIi TPAKTUKYM:
Bomnpocs! k cobeceoBaHmIo 10 1Ta00OPaTOPHOMY MPAKTUKYMY

1.MexaHuKa

Kakoe nBukeHne Ha3bIBAaeTCs PABHOYCKOPEHHBIM?

Yro HazbIBaeTCs yCKOpeHuem?

Kak paccuntaTh CKOPOCTb U IIyTh IIPH PAaBHOYCKOPEHHOM JIBH)KCHUH?

Cdopmynupyiite BTOpoii 3aKk0H HbI0TOHA 17151 MOCTYNATEIbHOIO JIBHXKEHUS.

Urto Takoe yrioBoe yCKOpeHHUE, B KaKUX €IMHUIAX OHO U3MepsieTcs?

Kak paccuuraTh myTh pu paBHOYCKOPEHHOM JBHKEHUU?

Kak cBsi3anbl Mexay co00il KacaTeIbHOE U YIJIOBOE YCKOPEHUs?

Yro Ha3pIBaeTC MOMEHTOM MHEPLMU MaTepHaIbHON TOUKH?

Kak BbIUUCIISIETCSI MOMEHT MHEPIIMH OJTHOPOHBIX TeJ MPABUIIBHOM reoMeTpruiecKkoil popmbr?

10 Kak onmbITHBIM IyTeM ONpenenuTh MOMEHT MHEPLUUU HEOAHOPOAHBIX TEJ U TeJl HEMpaBUIIbHOM
TeOMETPHYECKON (POpMBbI?

11. CdopmynupyiiTe OCHOBHON 3aKOH TUHAMUKH BpaLaTe€IbHOIO IBUKEHHUS.

12. Yto Ha3BIBACTCS UMITYJIHCOM Telia?

13. CdopmynupyiiTe 3aKOH COXpaHEHUs UMITYJIbCA.

14. 3anummure 3aKOH COXpPaHEHUS UMITYJIbCA JAJISi CUCTEMbI MasiTHUK-ITYJIS.

15. B yem 3axitoyaeTcst 3aKOH COXPaHEHHs] MEXaHWYEeCKOH sHepruun?

16. 3anmmmTe U MOSICHUTE 3aKOH COXPAHEHHS MEXaHUYECKOW YHEPTHHU JJIsi CHCTEMBI MassTHUK-ITYJISI.

17. Kak OOBSCHMTH C PHEPreTMYECKOW TOYKH 3pPEHHs MPOLECC 3aTyXaHUs KoieOaHWi B BA3KOU
cpene?

18. Kakwue cuiibl BBI3BIBAIOT 3aTyXarolue KojaeOaHusi MaTeMaTHYeCKOTO MassTHUKA?

19. Yro HazpIBaeTcs JIorapu(PMUIECKUM JEKPEMEHTOM 3aTyXaHUs?

20. Yro Ha3bIBaeTCsA BpEeMEHEM pellaKkCalliy KojaeOaHui?

21. Yro mokaspiBaeT KOO(PPHUIMEHT 3aTyXaHHsI KOJIeOaH ii?

CoNoR~LNE

JTaji0H oTBeTa Ha Bompoc Nel
Pagnoyckopennpim Ha3bIBalOT TaKOE JBMXKEHUE, IIPU KOTOPOM TEJIO 3a JH0ObIE paBHbIE IPOMEKYTKU
BPEMEHH YBEIMUYMBAET CBOIO CKOPOCTh Ha OJAMHAKOBYIO BeIMUUHY. [l XapaKTEepUCTUKH OBICTPOTHI
HU3MEHEHUs CKOPOCTH BBOJAT IIOHATHE — YCKOPEHUSL.

JTaJIOH OTBeTa HA Bonpoc Ne2

Yckopenue — 510 BekTOpHas (¢usnyeckas BeIMYMHA, ONpeAeseMas OTHOIIEHUEM H3MEHEHUs
CKOPOCTH K IIPOMEKYTKY BPEMEHH, 32 KOTOPBIA 3TO U3MEHEHUE MPOU30LLIO. Y CKOPEHUE YHUCIEHHO
PaBHO U3MEHEHUIO CKOPOCTH B €IMHMILY BPEMEHU:

— v _\70
At
B CU m3mepsietcs B m/c?.

Q|

JTaJIOH 0TBeTa Ha Bompoc Ne3



Jl1st pacyeTa myTH, TPOMICHHOTO TEJIOM MPU PAaBHOYCKOPEHHOM JBHMKEHUH, UCTIOJIB3yeTCs opMya:
=42
= 7, at
S=Vt+—
2 1

rae Vo — HauanbHasi CKOPOCTh JIBWKCHHUS, d — YCKOpPEeHHE, t — BpeMsi ABMKECHHUS, Win hopmyra:
2
2aS =V? -V,

rac V — KoHeuHas CKOpPOCTb, Vo — HavanbpHas CKOPOCTb ABHIKCHUS, A — }’CKOpeHI/Ie/
HJ’I?I MT'HOBEHHOM CKOPOCTHU ABUIKCHUSA MOKHO ITOJTYYHUTh BBIPAKCHUC:

V=V, +a-t

Kpumepuu u wikana oyenku npu 3aujume 1a60pamopHuix padom u CUmyayuoOHHbIX 3a0aHUL:

e Baumeno» CTaBUTCS B TOM CIIy4ae, €ClIM OHH OOHApYXWJIHM MOJHOE MOHUMAaHUE (PU3NIECKON
CYIIHOCTH pAaccCMaTPHBAEMBIX SBICHHH W 3aKOHOMEPHOCTEH, Jalnd TOYHOE OIpEAEICHUE |
UCTOJIKOBAaHUE OCHOBHBIX IIOHATHH, 3aKOHOB, NPHBOAMMBIX B JIA0OPAaTOPHOM IPAKTUKyME, a
TAaKKEe TEXHWYECKH T'PaMOTHO BBITIOJHHMIN (PU3MUECKUE OMBITHI, YEPTEKH, CXEMBbI, IpaduKu,
COITyTCTBYIOIIME OTBETY, MPAaBUJIBHO 3allMCAIM pPacdyeTHbIe (HOPMYIBI, MOIB3YSICh MPHHITON
CHCTEMOW YCIOBHBIX 00O3HAUCHMIA; NIPU OTBETE HE MOBTOPSIOT JIOCIOBHO TEKCT y4eOHHKa, a
YMEIOT 0TOOpaTh TIaBHOE, TO €CTh YMEIOT CHHTE3UPOBATh 3HAHUS, IMOJIyYECHHBIE HA JIEKITMOHHBIX
3aHATHAX, YMEIOT YCTAaHOBUTH CBSI3b MEXIy HM3Yy4aeMbIM U paHee M3yYCHHBIM MaTepUalioM II0
Kypcy Gu3uKH;

o «Hesaumeno» BBICTABIAETCS CTYICHTaM, HE BIAJCIOIIMM OCHOBOIIOJATAOIIUMH 3HAHUSMH TI0
MOCTaBJICHHBIM BOIIPOCAM B JJa0OPAaTOPHOM MPAKTHKyME.

OI_IGHOLIHBIG cpeacTtBa JJisd IPOBCACHU S HpOMe)KYTOQHOﬁ aTTcCTaluu

HpOMe)KYTO‘lHaH arTecCTanusd 1Mo uToraM OCBOCHHSA AUCHUIINIMHBI OCYHICCTBIISACTCA B BHUIC
3a4ycTa

[IpuBoAMM IPUMEpHBIM IEPEYEHb BOIPOCOB, KOTOPHIE BBIHOCATCS HA IMPOMEKYTOUYHBIE
aTTeCTalUy, ABIAIOIIKECS 3aBEPIIAIOIIMMU dTallaMU B YCBOCHUU AUCLHUIUIUHBI «DU3UKaY.

KunemaTnka MaTepHaJIbHON TOYKH.

Brenenue. [lpenmer pusnku, ee MECTO Cpel €CTECTBEHHBIX M TEXHMUECKHX HayK. MexaHW4deckoe
JIBUKEHHE Kak MpocTeimias Gopma IBUKEHHS MaTepuu. DJIEMEHThl KUHEMATUKH MaTepHalbHOM
touku. 1yt u nmepememnienue. CKopocTh U yckopenue. HopManbHOe ¥ TaHTEHIIMATBHOE YCKOPEHHE.
[ToctymnarenbHOE IBHKEHHUE TBEPAOrO TENA.

JAnHamMuka MaTepUaJIbHON TOYKH.

3aKOH HMHEpPUMHM U HHEPLUHMAJIbHBIE CHUCTEMBl OTCUETA. 3aKOHbl JUHAMUKH MaTE€pPUAIbHOW TOYKH.
[lenTp Macc MeXaHWYECKOM CHUCTEMBbl M 3aKOH €ro JBH)KEHHUA. 3aKOH COXPAHEHUS HWMITYJIbCa.
Heynpyruit ynap. PeaktuBHoe nBUXKEHHE.

DyHIaMeHTAJIbHbIEC B3AaUMOAEHCTBUS U CHJIbI.

Cunbl, AEMCTBYIONIHE B CETbX03MAITMHAX BO BpeMst UX pa0oThl. CHIIbI YIPYTOCTH, CHJIBI
CTATHYECKOTO U THAPOAMHAMHYEeCKOTo TpeHus. Koaddunuent tpenus. [ paButanimoHHoe moJIe.
HanpsixenHocTh mosst Tarotenus. [lone cuitel TshkecT BOIU3U 3eMiu.

Mexanuueckasi JHeprusi, Mexanm4ieckasi padora.

Mexanunueckas paboTa nepeMeHHo# cuiibl. KuHeTnyeckast JHeprusi MEXaHUYeCKON CUCTEMBI U €
CBSI3b ¢ paOOTOM BHEIIHUX U BHYTPEHHUX CHII. [loTeHIInanbpHast SHEPTUsl MaTepUanbHOW TOYKU BO
BHemIHeM 1oJie. [loTeHnnanbHast SHeprusi CUCTEMBI. 3aKOH COXPAHEHUS U U3MEHEHHUS MEXaHUYIECKOM
SHEPIUU CUCTEMBI.

BpamaresbHoe ABHKeHHEe TBEPAOIO TeJa.



DOneMeHThl KHHEMAaTUKHU BpPaIaTeIbHOrO JBUKEHMS. YTIIOBasi CKOPOCTh, YIVIOBOE ycKopeHue. CBs3b
C JINHEMHBIMH XapaKTEPUCTUKAMH.

MowMmeHT cuiibl, MOMEHT UHepIUU. OCHOBHON 3aKOH JUHAMMKH BpAIATEIbHOTO ABM)KEHUA. MOMEHT
HMMITYJIbCa. 3aKOH COXPAaHEHHMs MOMEHTa uMmnyjbca. KuHeTMdeckas HHEprus BpallaTeIbHOTO
JBUKEHMUSL.

HeunepuuajbHbie CHCTEMbI 0TCUYETA.

Cunbl unepuun. LlenTpobexHble cuibl HHEpUUU U criibl Kopronuca BO Bpalaromuxcs CHCTeMax
oTcyeTa. YUeT 3THX CHJI IIpH paboTe AeTanei celbCKOX031UCTBEHHBIX MAIlIKH.

I'apMoHnyeckne Ko1e0aHUsSI M BOJIHBI.

OCHOBHBIE XapaKTEPUCTHUKH TapMOHUYECKMX KoJjieOaHui. YpaBHeHue KoJjeOanuid. CroxeHue
rapMoHu4eckux Konebanuil. KBasmynmpyrue cuibl. Matematndeckuili ¥ (U3NYECKHA MAasTHUKU.
3aryxatomue kosieOanus. BeiHyx)neHHbIe KoneOanus. Pe3onanc.OOpa3oBaHHE BOJIHBI. YpaBHEHHE
IUIOCKOM BONHBL. J[nmuua Bomubl. KorepentHsle nctouyHUKH BOoH. MHTepdepenuus BomH. Crosune
BOJIHBI.

OcHOBBI cTIENMATBHOI TEOPUH OTHOCHTEJILHOCTH.

[IpeobpazoBanus [Manunes. [loctynarel crnennanbHOW TeOpuU OTHocUTenbHOCTH. [IpeoOpasoBanus
Jlopenua. JlmmHa OTpe3ka, MPOMEXYTOK BPEMEHHU. PEATHBUCTCKUN 3aKOH CJIOKEHHUS CKOPOCTEM.
OCHOBHOH 3aKOH IMHaMUKHU B TEOPUU OTHOCHUTENIbHOCTU. Macca.

MoJieky/JIsIpHO-KMHETHYECKAsl TeopHs.

Ocnosnble nonioxenuss MKT. Tepmonunamuueckue napamerpol. MaeanpHbiii ra3. ['a30Bbie 3aKOHBI.
VYpaBHeHHE COCTOSHUS HJealbHOTO ra3a. OCHOBHOE ypaBHEHHE KHHETHYECKOW TEOopuu Trasa.
Cpennsisi kuHeTHYecKasi >Heprus. Yuciao cremeHei cBoOOAbl Mojekyn raza. CpenHss SHeprus
MOJIEKYJbl. BHYTpeHHss1 SHEprus uaeanbHoro rasza. Pacnpenenenue MosieKyn 1mo ckopocTsiM. OnbIT
repna. bapomerpuueckas popmyna. Pactipenenenre MoIeKyI 0 SHEPTHUSIM.

SABnenuss mnepenHoca. OOmee ypaBHeHHe TIepeHoca. YpaBHenme nupdysun.  SBieHue
TEIJIONPOBOJHOCTH. BHYyTpeHHEe TpeHue B ra3ax U KUJIKOCTAX.

OcCHOBBI TEPMOAUHAMMKH.

Buytpennss sHeprus cucremsl. Temora u padota. IlepBoe Hauano TepmoauHaMuku. [Ipumenenue
[IEpBOro0 Hayajlla TEPMOJUMHAMHUKU K H3oIpoleccaM. AnuabaTHble Ipolecchl. BbIBoa ypaBHEHUS
ITyaccona. Kiaccudeckast Teopust TEIIIOEMKOCTEN rasa.

Kpyrossie npoueccel. aeanpHas TemioBas MallinHa U ee Ko3(Q(QUIHEHT NO0JIe3HOro IeHCTBUS.
Teopema Kapno. [1ytu noseiuenus KIIJ[. OHTponus u ee cCTaTUCTUYECKUIT CMBICIL.

PeanbHbIe rassl.

VYpaBuenue Ban-nep-Baanbca. M3orepmbl peanbHbix ra3o. dddekt xoyns-Tomcona. Cxxuxenue
ra3zoB. OneIT DHIpIOCA.

CBoiicTBa KHUAKOCTEH.

[ToBepxHOCTHOE HaTsKEHUE. SIBIIeHNE cMaunBaHus1. MeHUCK. [[aBieHue noa UCKpUBJIEHHON
noBepxHocThi0. Popmyna Jlamnaca. Kannmspueie sssnenus. @opmyna XKropena.

DJIeKTPOCTATUKA.

3aKOH COXPAaHEHHUs DJIEKTPUUECKUX 3apsAaoB. 3akoH Kynona. Dnekrpuueckoe nose. HanpsoxeHHOCTD
aneKTpudeckoro mnois. Cunossle JUHUM. [IOTOK BekTOpa HANpPSHKEHHOCTH JJIEKTPUYECKOTO ITOJIS.
Teopema Octporpaackoro-I'aycca.

Pabora cun snextpudeckoro moiss. Lupkymsmus BekTopa HampstbkeHHOcTH. [loTentman. Casi3b
MEX1Yy TNOTEHUMAJIOM M HaNpsDKEHHOCTBIO I dJyIeKTpudeckoro nouss. IlpoBogHuku B
JJEKTPUYECKOM TMOJE. OJIEKTPOEMKOCTh MNpOBOAHMKA. KoHAeHcaTopbl. OHeprus 3apsyKEHHOIO
IIPOBOJHMKA M KOHJIEHCATOPA. DHEPIHUsl AJIEKTPOCTATUUECKOTO MOJIS.

IHocTOSAHHBIN JIEKTPUYECKHUH TOK.

Cuna Ttoka. IlnotHocTs TOKa. 3akoHbl OMa JUIsl ONHOPOAHOTO M HEOJHOPOAHOIO Yy4acTKa LEMU.
[Tagenune Hampspkenus. 3akoHbl Kupxrodda. Pabora um mommuocts Toka. 3akoH Jlxoyns-JleHua.
Knaccuueckass Teopust 3JIEKTPONPOBOAHOCTH MeTauioB. KoHTakTHble siBieHusA. KoHTakTHas
pa3HOCTh MOTEHIMANIOB. TepMoaniekTpuyeckue siBieHus. DPpdext [lenproe.

MarHuTHoe moJjie B BaKyyme.



B3aumopeiictBue TokoB. MarnutHoe mnone. Muaykuuss marHuTHOro mnousid. 3akoH buo-Casapa-
Jlannaca. [Ipumenenne 3akona buo-Capapa-Jlamaca. MaruutHoe mojie npaMoro Toka. MaroutHoe
[I0JI€ KpyroBoro Toka. LlMpKymsiuus BeKkTOpa HMHIYKIMM MarHUTHOro moJjii. MarHutHoe noje
COJICHOM 1.

Cunpl, gelicTByronIMEe B MarHUTHOM 1oJie. 3akoH Ammnepa. Cuna Amnepa. Cuina Jlopenua. J[Buxenue
3apsA70B B MarHUTHOM nose. [Ipumenenne cunsl Amnepa. Ilpumenenue cuiel Jlopenna.

MaruuTHoe 1oJie B BellecTBe.

Bekrop HamaranuuBanus. Onucanue noss B Marietukax. Kiaccuduxkanus MarHeTuKoB:
JMaMarHeTUKH, TapaMarHeTuky, peppomMarHeTuku. X ocHOBHBIE CBOICTBA.

DJIEKTPOMArHMTHAsA MHAYKIUA.

SABnenue snexkrpomarHuTHod uHAyKuuu. OJC umuaykumu. IlpaBuno Jlenma. 3C wunHaykuuwy,
BO3HHUKAIOIAsA B IPMOM ITpoBoAHUKE. Toku Dyko.

SABnenne camounaykuu. 3J1C camonnaykuuu. TokM 3aMbIKaHUS U Pa3MbIKAHUS LIENU. DHEPTUs
MarHMTHOI'O IOJIS.

JIEKTPOMArHUTHBIE KoJieOaHusl.

CoOcTBEHHBIE IEKTPOMArHUTHBIE KOJICOaHUs B KOHTYpe 6€3 aKTUBHOTO CONPOTUBIICHUS.
CBoOoHbIe 3aTyxaromue Koyiebanus. BeinyxneHusie konebanus. Pezonanc. [lomyuenue
He3aTyXawlmx Kosuebdanuil. JlammnoBelil renepatop.

DJIEKTPOMarHuTHoe IoJie.

BuxpeBoe anekrpudeckoe nose. Tok cMenienns. DIeKTpoOMarHuTHOE 1oJe. Y paBHeHUs Makcsea
B MHTETpaIbHON 1 auddepennnanbaoii hopmax st SIEKTPOMATHUTHBIX TTOJICH.
JIEKTPOMATrHMUTHBIEC BOJIHBI.

VYpaBHEeHHE IIOCKON 3JIEKTPOMArHUTHON BOJIHBL. CKOpPOCTH pacnpOCTpaHEHUsS 3JIEKTPOMArHUTHBIX
BosiH. OneiT I'epua. [llkana 351€eKTpOMarHuTHBIX BOJIH.

DJIeMeHThI FeOMeTPUYeCKOH ONTHKH.

OnemeHTbl reomerpudeckor onTuku. [Ipunnun @epma. 3aKOHbI OTPaKEHUS U IPEJIOMIICHUS CBETA.
OnTryeckue npuodopsl.

DJIeMeHTBI BOJTHOBOI TEOPHH CBeETA.

KorepenTtHsie uctounuku cseta. Untepdepennus ceetoBbix BoiaH. OnbiT FOHra. Mutepdepennus B
TOHKMX MJIeHKax. [Ipumenenue untepdepenuuu. Ilpocsernenne ontuku. Audpakuus ceera. Metos
30H @penens. Judpakmus ot menu. Judpakinuonnas pemerka. [Tonspusanus ceeta. EcrecTBeHHBIM
U TIOJIIpPU30BaHHbIN CBET. 3aKkoH Mastoca. 3akoH bproctepa. Bpaienue miockoctu noysspu3anuy.
OnTHyecku aKkTUBHBIE BEIIECTBA.

TemnoBoe usiyuyenue.

TennoBoe n3nyueHue u ero xapakrepucTuku. 3akoHsl Kupxroga. 3akon Credana-bonbiimana.
3akoH cMmenieHus Buna. A6comotHo yepHoe Teno. dopmyna Panes-/xunca. @opmyna [Tnanka.
KBanToBbIe cBOliCTBa cBeTA.

dotoanekrpuueckuii 3¢ pext. 3akonsl Ctonerona A porodddexra. KBantoras runoresa [lnanka.
KBanTel cBeta. YpaBHenue Dinmteiina. [Ipumenenue ¢potosnexkrpuyeckoro s dexra.

Du3uKa aTOMa U AaTOMHOI0 A/Apa.

OmnsiT Pezepdopaa no paccesHuto anbga-yacTul]. 3aKOHOMEPHOCTH B aTOMHBIX CHIEKTpaXx.
OcobeHHOCTH MOJIEKYISIpHBIX crieKTpoB. KBaHTOBBIE TeHepaTopsl. [Toctynar DitHiuTeiHA.
Hcnonb30BaHne ONTUYECKUX KBAHTOBBIX F'€HEPATOPOB B HayKe M TexHUKe. Teopust aroma BoJopo/ia
1o bopy. Ilocrynarel bopa. [IpaBuio kBaHTOBaHUS. [ 1aBHBIE KBAHTOBBIE YKCIIA. DJIEMEHTBI
KBaHTOBOI MexaHuku. Macca, umnyibc GoroHa. JlnuHa BonHbl ae-bpoitna. BonHoBblie cBolicTBa
gactull. CooTHOLIEHNE HeollpeaeneHHocTel. Y pasHenue llpenunrepa.

BonHoBas ¢yHKIMS U ee cTaTUCTHYECKUH cMbIci. YacTulia B OTEHLIMAIbHOMI sMe.

CoctaB U XapaKTepUCTUKU aTOMHOTO siipa. CTpoeHHe aToMa: 3JeKTPOHHAs 000JI04Ka U SAPO.
OneMeHTapHble yacTulbl. M30Tonsl. [IpumMenenne n30TonoB B TEXHUKE. SIBIEHNE paJuOaKTUBHOCTH.
3aKoH pasMoaKkTUBHOTO pacnazaa. Ilepuon nonypacnana. BzanMmonelicTBrue n3mydeHus ¢ BELLIECTBOM.
3amuTa OT paJuoaKTUBHBIX U3Ty4eHUN. S nepHble peakuuu. LlenHas peakuus pacnaja.
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JTaJI0OH 0TBeTa HA OUJIeT

1. Mexannka JJIs1 OIIMCaHUus ABUXKCHUA TEJI B 3aBUCUMOCTU OT yCJIOBI/Iﬁ KOHKPCTHBIX 3aJ1a4
UCIIONIBb3YET pasHble uzuueckue mooenu. IIpocteiineil MOIEIbIO SIBISIETCS MATepPHATIbHASI TOYKA
— TeJo, 00JIa1aroIIee MacCcoid, pa3aMepaMu KOTOPOTo B JaHHOM 3a7aue MOXHO npeHeOpeyus. [lonstue
MaTepUaIbHOM TOUYKH — a0CTPAKTHOE, HO €T0 BBEJCHHE O0JerdaeT pelleHrne MpakKTHUeCKUX 3ajad.
Hanpumep, u3ydas ABM)KeHUE IIaHET Ho opoOutaM BOKpyr CojHIA, MOKHO HPUHATH HMX 3a
MarepuaibHbIe TOUKH.

[Tpon3BOIBPHOE MAaKPOCKOIMMYECKOE TEJNO WM CHUCTEMY Tl MOXHO MBICIEHHO pa30uTh Ha
Majble B3aUMOJICHCTBYIOIIHE MEXAYy COOON YacTH, KakJas M3 KOTOPBIX pacCMaTpHUBAETCS Kak
Marc€puajibHasd TOYKaA. TOF}Ia HU3Y4YCHUC MOBHXKCHUA HpOHSBOJ’IBHOfI CUCTEMBI TE€JI CBOAUTCA K
M3y4YEHUIO CHCTEMbl MATEPHAJBHBIX TO4YeK. B MexaHuke cHavana HM3y4daroT ABMKEHUE OJHOU
MaTepHaHBHOﬁ TOYKH, a 3aTEM MECPEXOAAT K U3YYCHHUIO ABUKCHUA CUCTEMBI MaTCPHUAJIbHBIX TOYCK.

JIroboe nBUXKEHHNE TBEPOTO Tella MOKHO MPEICTaBUTh KaKk KOMOWHAIUIO MTOCTYNATeILHOTO U
BpamaTCJIbHOTO HBI/I)K@HI/IIZ. HOCTyHaTeJII)HOC ABMIKCHUE — OTO ABMKCHHUC, IIPU KOTOPOM Jro0ast
npsiMasi, KECTKO CBs3aHHAs C JABWXKYIIMMCS TEJIOM, OCTaeTcs MapajlyieIbHOM CBOEMY
IEPBOHAYAIIBHOMY ITOJIOKCHUIO. BpamaTenbﬂoe ABU/KEHHME — OTO ABMKCHUEC, IPU KOTOPOM BCC
TOYKHM TeNla JBUXKYTCS MO OKPYKHOCTSM, LIEHTPbl KOTOPBIX JiekKaT HAa OJHOM M TOM K€ MPAMOH,
Ha3bIBAEMOU O0ChI0 BPALLCHHS.

JIBr>keHHE Tell MPOUCXOJUT B MHPOCTPAHCTBE M BO BpeMeHU. [losromy ang onucaHus
ABHUXKCHUS MaTepI/IaJ'IBHOI\/'I TOYKH HAAO 3HATh, B KAKUX MECTaxX NPOCTPAaHCTBA 3Ta TOYKA HAXOJAUJIACh U
B KaKM€ MOMEHTHI BPEMEHU OHA MPOXOUIa TO WK UHOE MOJIOKEHUE.

[Tono)xeHrne MaTepHaabHON TOYKU OMpENesieTcsl M0 OTHOLIEHUIO K KaKOMY-JIHOO Apyromy,
MIPOM3BOJILHO BBIOPAaHHOMY Telly, Ha3blBAEMOMY TesJoM oTcuyeTa. C HUM CBSI3BIBAETCS cCHCTeMa



oTcYeTa — COBOKYIIHOCTH CHUCTEMBl KOOpAMHAT M 4YacoB, CBA3aHHBIX C TEJIOM oOTcueTa. B
JIEKapTOBOM CHCTEME KOOPJWHAT, MCIOJb3yeMOH HanboJiee 4acTo, TMOJIOKEHHWE TOYKU A B JaHHBINA
MOMEHT BpPEMEHHU I10 OTHOIIEHHUIO K JITOH CHUCTEME XapaKTEepU3yeTcs TpeMs KOOpJAUHATAMH X,
YU ZWIA PaiuycoOM-BEKTOPOM I, IPOBEJCHHBIM M3 Haydajga CUCTEMbl KOOPAMHAT B JAHHYIO TOYKY
(puc. 1).

[Tpu nBHKEHMM MaTEpPUAIBLHOM TOYKM €€ KOOPAMHATHI C TEUEHUEM BPEMEHM U3MEHAIOTCs. B
o0meM ciydyae ee JBHKCHHUE OIpPENeNseTcsl CKAIIPHBIMH YPaBHEHUSMH HKBUBAJICHTHBIMU
BEKTOpHOMY ypaBHeHHO I' = r(t).

YpaBHeHUs (1.1)na3bIBarorcs KHHEeMATH4YeCKUMH YPaBHEHHUSAMH ABHMIKEHHUS
MaTepUAJIbHON TOYKH.

Uucno HE3aBUCHUMBIX KOOPJAMHAT, IIOJHOCTBIO OINPEACISAIONUX IIO0JIOKEHHE TOYKH B
IIPOCTPAHCTBE, HA3bIBACTCS YMCJIOM cTemeHeil cBoOoabl. Eciu marepuanbHas TOYka CBOOOIHO
JBMKETCSI B IPOCTPAHCTBE, TO, KaK yXe ObUIO CKa3aHO, OHA 00JIaJaeT TPeMs CTETEHSMHU CBOOOJIBI
(KOOpIMHATEL X, ¥ U Z); €CIM OHA JBUXKETCS MO0 HEKOTOPOI MOBEPXHOCTH, TO — JABYMs CTEHEHIMMU
CBOOO/IbI, €CITU — BJI0JIb HEKOTOPOU JINHUM, TO — OJIHOM CTENEHBIO CBOOO/BI.

Hckmouass t B ypaBHeHusx (1.1) u momyuyum ypaBHEHUE TPAEKTOPUM JIBUKEHUSA
MarepuanbHOU TOUYKU. TpaekTOpUs IBHKEHUS MAaTEPUAIBHOW TOUKM — JIMHUS, ONMCHIBAEMast ITOU
TOUKOIl B mpocTpaHcTBe. B 3aBucuMocTH OT (OpMBI TPAeKTOPUU JIBUKEHHE MOXKET OBbITh
MIPSMOJIMHENHBIM WJIM KPUBOJIUHEHHBIM.

PaccMoTpuM JBHXKEHHE MaTepHajbHOM TOYKHM BJOJb NPOU3BOJIBHOM Tpaekropuu (puc.2).
OTtcuer BpeMEHM HauHEM C MOMEHTA, KOrJa TOYKa HaxoJujach B IOJIOKeHUU A. J[muHa ywacTka
TPAcKTOpUU AB, NPOWIECHHOIO MAaTEepPUAJbHOM TOYKOM C MOMEHTa Hayaja OTCUYeTa BPEMEHH,
Ha3bIBACTCS MJIMHOW MyTH As U siBisiercst ckansaprou S(t).As = ApyHkuueit Bpemenu: Bexmop r=r-
Ao, IPOBEJCHHBIA HU3 HAYaJbHOI'O IIOJOKEHHUS JBMIKYLLEHCS TOYKM B IOJOXKEHHE €€ B. JAHHBIN
MOMEHT BpeMEHHU (IpupalleHue pajauyca-BeKTopa TOYKM 33 pPacCMaTPUBAEMbIH MPOMEXKYTOK
BPEMEHM ), HA3bIBACTCS MepeMelleHueM.

[TonoOHO MOHATHIO TpPaBUTALMOHHONW Macchl Tejla B MexaHuke HbloTOHa, MOHATHE 3apsaa B
ANEKTPOAUHAMUKE SBJIETCS IEPBUYHBIM, OCHOBHBIM ITOHSATHEM.

2. Dnexmpuueckuii 3apa0 — 3T0 (pU3MYecKas BEIUYNHA, XapaKTepu3ywuas CBOHCTBO
YaCTHUI] WM TeJl BCTYNATh B JIEKTPOMarHUTHbIE CHJIOBbIE B3aUMO/1eliCTBHS.

OnexkTpudeckuit 3aps1 00bIYHO 00603HavaeTcst OykBamu ( uiu Q.

COBOKYIMHOCTh ~ BC€X M3BECTHBIX JKCHEPUMEHTANbHBIX (AKTOB TO3BOJSET CHeJaTh
CJIEYIOINE BBIBOJBL:

. CymectByer 1Ba  poja  JIEKTPUYECKUX  3apsiioB,  YCIOBHO  HAa3BaHHBIX
MIOJIOKUTEIIBHBIMU Y OTPULIATEIbHBIMHU.
. 3apsapl MOTYT NepelaBaTbesi (HampuUMep, NpPU HEMOCPEACTBEHHOM KOHTAaKTE€) OT

OJHOTO Tejla K JApyroMy. B omimume OT Macchl Tena 3JIEKTPUYECKMM 3apsii HE SBISETCS
HEOTHEMJIEMON XapaKTEepPUCTUKON JaHHOTo Tena. OZHO M TO K€ TEJIO B Pa3HBIX YCIOBHUSX MOXKET
UMETH Pa3HbIN 3apsii.

. OpHOMMEHHBIE 3apsibl OTTAJIKUBAIOTCS, PAa3HOUMEHHBIE — MPUTATUBAIOTCS. B 3TOM
TaKXKE TMPOSIBISIETCd NPUHLUIMAIBHOE OTJIMYUE 3JIEKTPOMArHUTHBIX CHJI OT TIpaBUTAllMOHHBIX.
['paBUTaIIMOHHBIE CUJIBI BCET/IA SBISIOTCS CUIIAMU MPUTSHKEHUS.

OpHuM  u3  (QyHAaMEHTATbHBIX  3aKOHOB  MPHUPOJBI  SBISETCS  SKCIEPUMEHTAIBHO
YCTaHOBJICHHBIN 3AKOH COXPAHEHUA IIEKMPUUECKO20 3aPA0d.

B wu3oimMpoBaHHOM cHcTeMe ajaredpamyeckasi CymMMa 3apsiioB BCeX TeJ OCTaeTcs
MOCTOSIHHOM

i+ Q2+ Qs+ ... +0n = CONSL.

3aKOH COXpaHEHMsI JIEKTPUYECKOIo 3apsiia yTBEpKJIaeT, YTO B 3aMKHYTOW CHUCTEME Tell He
MOTYT HaOJII01aThCsI MTPOLIECCHI POXKACHUS HIIM HCUE3HOBEHUS 3apsI0B TOJIBKO OJHOTO 3HAKA.
Ha ocHoBaHMM MHOTOYMCIIEHHBIX ONBITOB KyJIOH yCTaHOBHII CIIEYIOMINIA 3aKOH:



Cunbl  B3aMMOJIEHCTBHSI  HENMOJABMIKHBIX  3apsi/ioB  NPSIMO  NMPONOPUMOHAJIBHBI
NPOU3BeIeHUI0 MOYyJIeil 3apsi/I0B M 00PATHO MPONOPIUOHAIBHBI KBA/IPATY PACCTOSTHUSA MEKAY
HUMM:

la 1| ) |f3’g|
—

.?'2

— —>
Fi==-F,
Cunel  B3aMMOACWUCTBHA TMOJUMHSAIOTCS TpeTbeMy 3akoHy HploToHa: Onn
SBJISIIOTCSL CHJIAMH OTTQJIKMBAHUS IIPU OAMHAKOBBIX 3HAKaX 3apsAJOB M CHUJIAMU NPUTSHKEHUS HpU
pasHbIX 3Hakax (puc. 1.1.3). B3zaumonelicTBue HENOJIBUKHBIX IEKTPUUYECKUX 3apsI0B Ha3bIBAIOT
NeKmpocmamuyeckum WA KyloHO6CKumM B3auMojeiictBueM. Pa3nen  ayekTpoavHaMUKH,
U3Y4alOIINN KYJIOHOBCKOE B3aUMOJICHCTBUE, Ha3bIBAIOT 31€KMPOCH AN UKOIL.
3akoH KysnoHna crpaBenvB Juisl TOYEUHBIX 3apskeHHbIX Tell. [Ipaktuuecku 3akoH Kynona
XOpOLLO BBIIOJHAETCS, €CIU pa3MeEphl 3apSKEHHBIX T€JI MHOI'O MEHBIIIE PACCTOSIHUS MEKy HUMHU.
Kosddunuent npomopunonaspHoct K B 3akoHe KynoHa 3aBUCHT OT BbIOOpa CHCTEMbI
enunull. B Mexnaynaponnoit cucreme CU 3a equnuiy 3apsina npussT KyJaoH (Ki).
Kynon — 310 3apsj, npoxodsmuiil 3a 1 ¢ yepe3 nonepevyHoe ceyeHue MPOBOJAHUKA IIPU CHIIE
toka 1 A. Eqununa cunel Toka (aviep) B CU saBaseTcst Hapaly ¢ €AMHMIIAMU JJIMHBI, BPDEMEHU U
MAacChl OCHOBHOM eIHHMIIel U3MepeHMs].
Koadpunment Kk B cucreme CU 00bIYHO 3amuCHIBAIOT B BUJIC:

" 1
4TI:ED
_13 an
g = 8.85-10 —
H-m
I'ne — JJleKmpu4ecKas NOCMOAHHAA.

B cucreme CU snemenTapHbIi 3apsi1 € paBeH:

e=1,602177-10 " Kn = 1,6-10*° Ku.
OnelT MOKa3bIBAa€T, YTO CHJIBI KYJIOHOBCKOIO  B3aUMOJEHCTBUS  IOMUYMHSIOTCS [IDUHIINILY
CYNEPHO3UIIHH.
Ecin 3apsiskeHHOe Tel0 B3aMMOACHCTBYET OJHOBPEMEHHO C HECKOJBKHMH 3apsiKeHHbIMH
TeJIaMH, TO Pe3yJIbTHPYIOLIAs CHJIA, AefiCTBYIOIIasi HA TaHHOE TeJl0, PABHA BEKTOPHON cymMMe
CHJI, ICHCTBYIOIIMX HA 3TO TEJIO CO CTOPOHBI BCEX APYTHX 3aPSKEHHBIX TeJl.

3. IlepBbie HpsMbIE FKCIIEPUMEHTHI 110 UCCIIEJOBAHUIO BHYTPEHHEH CTPYKTYpPhl aTOMOB OBLIH
BBINOJIHEHBI J. Pesepdopiom u ero coTpynHukamu 3. Mapcinenom u X. [eiirepom B 1909-1911
rogax. Pesepdopn npemioxun NpuMEHUTh 30HIMPOBAHHE aTOMa C MOMOILBIO O-YacTHIl, KOTOpbIE
BO3HUKAIOT IIPH PaJIMOAKTUBHOM pacmaze pagus U HEKOTOPBIX IPYIHX 3JEMEHTOB. Macca a-4acTul
npuomm3uTenbHo B 7300 pa3 Oosibllle Macchl 3JEKTPOHA, a TOJOXKUTEIBHBIM 3apsii paBeH
YIBOCHHOMY 3JIEMEHTapHOMY 3apsany. B cBoux ombiTax Pesepdopa mcnonbp3oBan o-4acTHIBI C
KMHETHYECKOH JHeprueil okono 5 MaB (CKOpOCTh TaKHX YacTHII OueHb Benuka — mopsaka 107 m/c,
HO BCE€ K€ 3HAUMTEJIbHO MEHbIIE CKOPOCTH CBETA). (.-4ACTHUIbl — 3TO MOJHOCTHI0 MOHU3UPOBAHHbIE
atoMbl Tenuss. OHu ObTM  OTKpBITHI Pesepdopmnom B 1899 romy mnpu u3ydeHUU siBieHus
PaMOAKTUBHOCTH. DTUMU vacThuamu Peszepdopn OGomOapaupoBan aTOMBI TSDKENBIX 3JIEMEHTOB
(30510TO, CEPedpO, MeNb U ZIp.). DIEKTPOHBI, BXOAIINE B COCTaB aTOMOB, BCIICJICTBUE MaJlOM MacChl
HE MOT'YT 3aMETHO M3MEHMUTH TPAEKTOPHUIO O-4acTUllbl. PaccesHue, To ecTh U3MEHEHHNE HAlPaBICHUS
JBUKEHMS (-HaCTHIl, MOXET BBI3BaTh TOJBKO TSKeNas IMOJIOKHUTEIBHO 3apsKeHHas 4acTh aTOMa.
Cxewma ombiTa Pezepdopaa npencrasieHa Ha puc. 2.
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Pucynok 2. Cxema ombiTa Pezepdopma 1mo paccessHuio 0-4acTull.
K — CBUHIIOBBII KOHTEHHEP C PaIMOAKTUBHBIM BEIIECTBOM, D —
9KpaH, MOKPBITHIM CEPHUCTHIM LIMHKOM, @ — 30510Tast Goabra, M —
MHUKPOCKOTI

OT paguoakTHMBHOIO HCTOYHHUKA, 3aKJIIOYEHHOI'O B CBUHLOBBIH KOHTEMHEp, O-YaCTHIIbI
HAMpPaBIJIUCh HA TOHKYIO METaUIM4YecKyro ¢oinbry. PaccesHHbIE YacTHIBI IMOMaJaidl Ha HKpaH,
MOKPBITBIM CII0EM KPHUCTAJUIOB CyJb(uJa LIMHKA, CIOCOOHBIX CBETUTHCA MOJ yIapaMH OBICTPBIX
3apsokeHHBIX yacTull. CHMHTWUIALMK (BCHBIIIKK) HAa JKpaHe HaOI0NalNCh IJ1a30M C TMOMOIIBIO
MUKpocKkona. HaOmroneHus: paccessHHBIX 0-4acThil B ombiTe Pesepdopma MOXKHO ObLIO POBOIUTH
MO/ Pa3IMYHBIMU YTJIAaMU (@ K MEPBOHAYAIILHOMY HAIMpPAaBJICHHUIO IMydKa. bbu1o 0OHapyXeHO, 4uTo
OOJIBIIMHCTBO 0-YaCTUI[ TPOXOJUT 4Yepe3 TOHKHHA CIIOM MeTayuia, MPaKTHYECKH HE HCIBITHIBAs
orkioHeHus. OpHako HeOoNblIas 4YacThb YacTUI[ OTKJIOHSETCS Ha 3HAYUTEIbHBIC YIIIbI,
npesbimarone 30°. OyeHb penkue o-4acTULbl (MPUONIM3UTEIBLHO OJHA HA JECATh THICSIY)
UCTBITHIBAIM OTKJIOHEHHUE Ha YIiibl, Omu3kue K 180°.

OTOT pe3yNbTaT ObUI COBEPILIEHHO HEOXKUIaHHBIM Jaxke 1 Pesepdopna. Ero npencraBnenus
HaxoaWiabcm B pe3KOM MPOTUBOPEYMH C MOJENbI0 aToMa TOMCOHA, COIJIaCHO KOTOPOii
MOJIOKUTEIbHBIA 3apsii pachpeziesieHn o BceMy o0bemy artoMa. Ilpu TakoMm pacnpeneneHuu
MOJIOKUTEIIBHBIN 3apsAa HE MOXKET CO3[aTh CHIIBHOE AJIEKTPUUYECKOE T0JIe, CIIOCOOHOE OTOPOCUTH O-
YacTULIBI Ha3aJ. ODJIEKTPUYECKOE IO0J€ OJHOPOAHOIO 3apsLKEHHOTO Iapa MaKCUMalbHO Ha €ro
MOBEPXHOCTU M yOBIBACT J0 HYJS MO Mepe MPUONKEHUs K 1eHTpy Inapa. Ecnu Ob1 paauyc 1miapa, B
KOTOPOM COCPEIOTOUYEH BECh MOJIOKUTEIBHBIN 3apsi aToMa, YMEHbLIWICA B N pa3, TO MaKCUMaJbHas
CHJa OTTalKMBaHHA, JEHCTBYIOIIAs HAa 0-4acTHIly, Mo3akony Kyrmona Bospocaa 6Bl B N2 pas.
CnenoBatenbHO, PU TOCTATOUYHO OOJBIIOM 3HAYEHHUH N 0-4aCTUIIBI MOTJIM Obl UCIBITATh paccesiHue
Ha Oonpinue yrisl BIJIOTh 10 180°. OTu coobOpakeHus npuenu Pesepdopaa k BBIBOAY, UTO aTOM
IIOYTH MyCTOM, U BECh €0 MOJIOKUTEIbHBIN 3aps]] COCPEIOTOUYEH B MAJIOM 00beMe. DTy 4acTh aToMa
Pesepdopn HazBan amommusim sadpom. Tak BO3HUKIA AdepHas moodens aToMa. Puc. 3 wiirocTpupyer
paccesiHue o-yacTHilbl B aroMe TomcoHa u B atome Pesepdopra.
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Pucynoxk 3.


http://www.physics.ru/courses/op25part2/content/chapter1/section/paragraph2/theory.html

Paccesinue a-yactuisl B atome Tomcona (a) u B arome Pesepdopna (b)

Takum oOpa3zom, onbITel Pe3epdopna u ero coTpyAHUKOB MPUBEIH K BBIBOJY, YTO B IIEHTPE
aToMa HaXxOJUTCS IUIOTHOE MOJIOKUTENBHO 3apsHKEHHOE Spo, IMaMeTp KOTOporo He mpesbimaer 10™
1410 M. Dro smpo 3amumaer Tombko 1071% gacTe monmHOro 06BEMa aTOMa, HO COJAEPIKUT Bech
MOJIOKUTEIBHBIN 3apsia U He MeHee 99,95 % ero maccel. BelecTBy, cocTaBisiomeMy sJIpo aToMa,
CIIENIOBANIO MPUITHCATh KOJNOCCATbHYIO IIOTHOCTH Hopsaka p ~ 10'° r/em®. 3apsan sapa nomken ObITh
paBeH CyMMapHOMY 3apsy BCEX DJIEKTPOHOB, BXOISIIMX B COCTaB aroma. BrocneacTBuu ynanoch
YCTaHOBUTH, YTO €CIIU 3apsj 3JEKTPOHA MPUHSTH 3a €IUHUILY, TO 3apsAl SApa B TOYHOCTU PaBEH
HOMEpY JIaHHOTO 3JIeMEeHTa B Tabnuie Menzeneesa.

PanukanbHble BRIBOJBI O CTPOCHUH aToMa, CIIeJI0BaBIlNE U3 ONbITOB Pezepdopra, 3acTaBisin
MHOTHX YUYEHBIX COMHEBAaThCci B MX clipaBeyinBocTU. He Obul mckmodenneM u cam Pesepdopnr,
OMyOJIMKOBABIIMKA PE3yJIbTaThl CBOMX HccleqoBaHUN Tonmbko B 1911 T. dyepe3 aBa roma mocie
BBITTOJIHEHUS TIEPBBIX JKCIEpUMEHTOB. Omupasch Ha KIACCHYECKHE IPEICTABICHUS O IBMKEHUH
MuKpouacTul], Pesepdopn npemnoxun naanemapuyro mooens amoma. CoraacHO 3TOH MOJENHU, B
[EHTPE aToMa pacroyaraeTcsi MOJOKHUTEIHHO 3apsKEHHOE SAPO, B KOTOPOM COCPENOTOYEHA MOUYTH
BCcA Macca atoMa. ATOM B 1eloM HelTpaneH. Bokpyr sapa, mogoOHO miiaHeTam, MOA JeiCTBHEM
KYJIOHOBCKHUX CHJI CO CTOPOHBI fJipa BpallaloTcs 31eKTpoHbl (puc. 4). HaxoauThcs B coCTOSHUU
MIOKOSI 3JIEKTPOHBI HE MOTYT, TaK KaK OHU yIaiu Obl Ha SPO.

Pucynok 4.

[InanerapHas MO/JIEITb aToma
Pesepdopna. IlokasaHsl KpyroBble OpOMTHI
YeThIpeX 3JIEKTPOHOB

HJIaHCTapHaSI MOZCIIb aToOMa, NPCIAJIOKCHHAA PCSCp(I)Op,Z[OM, HCCOMHCHHO ABHJIaCh KPYITHBIM
rarom BIICPEA B pa3BUTHHU 3HAHWUM O CTPOCHUHU aToOMa.

Kpumepuu u wikana oyenku 3a ycmmuulii omeem Ha 3aueme

1.. OueHka «3aumenoy» CTaBUTCS CTYACHTY 3a MPABWIbHBIM OTBET Ha Bompoc. OTBET CTy/IeHTa
Ha BOINpPOC JOJKEH COJepKaTh dYeTKue (OPMYJIHMPOBKU BCEX ONPEENIEHUH, HENOCPEeICTBEHHO
KacalolUXCsl YKa3aHHOTO BOMPOCa, MOATBEPKIAThCS (AKTUUSCKUMHU MpuMepaMu. Takoil OTBET
JOJDKEH MPOJEMOHCTPUPOBATh 3HAHHME CTYJEHTOM MaTepuana JeKUud U 0a30Boro yueOHHKA.
JlomyckaeTcsi HEMOJIHBIN OTBET MO OAHOMY U3 JOTOJHUTEIbHBIX BOIIPOCOB.

4.0ueHKa «He3aumeno» CTAaBUTCA CTYIEHTY 3a HENpaBWIbHBIA OTBET Ha BOIMPOC
npernojaBaTens win Owiera nTuOo ero orcyTcTBue. OTBET CTyJIeHTa Ha BOIMPOC, B 3TOM CIyuyae,



COJICP’KUT HeTIpaBMIIbHBIE (POPMYITMPOBKH OCHOBHBIX ONPEICICHHMA, IPSIMO OTHOCSIIUXCS K BOIIPOCY,
WIA CTYIEHT BOOOIE HE MOXET HX JaTh, KaKk M MOATBEPAUTH CBOH OTBET (PAKTHUECKUMHU
npuMepamMu. Takoil OTBET IEMOHCTPUPYET HE3HAHME CTYJEHTOM MaTepuana JeKUuid, 0a30BOro
yuyeOHMKA W JIONOJHUTENBHOM nureparypbl. OLIEHKAa «He3aumeHno» CTABUTCSA TAKXKE CTYIEHTY,
CIIMCABIIEMY OTBEThl Ha BOIPOCHl M YUTAIOLIEMY 3TH OTBETHI 3K3aMEHATOpy, HE OTPHIBAACH OT
TEKCTa, B Cllyyae, €clM OH HE MOXXET OOBSCHUTh WM YTOYHMUTh, IIPOUYMUTAHHBIM TakUM 00pazoMm
MaTepua.

8.3. Kpurepuu onennBanusi ypoBHs1 cOPMHPOBAHHOCTH KOMIIETeHIIHI

Onenka pe3ylnbTaTOB OOydYeHHS IO IUCHMIUIMHE B ¢dopMme YpoBHS C(HOPMUPOBAHHOCTH
KOMIIOHEHTOB 3HaTb, YMETh, BJIAJETh 3asBJICHHBIX JUCLUIUIMHAPHBIX KOMIIETCHIIUN IMPOBOJUTCS IO
4-x OaJUIbHOM ILIKaJIe OLIEHUBAHUS IIyT€M BBIOOPOYHOIO KOHTPOJISI BO BPEMsI K3aMEHa.

IIpu oueHke ypoBHS Cc(HOPMUPOBAHHOCTH AMCLUUIUIMHAPHBIX KOMIETEHIMH B paMKax
BBIOOPOYHOTO KOHTPOJISI TPHU SK3aMEHE CUMTAETCS, YTO TIIOJIyYeHHas OLEHKAa 332 KOMIIOHEHT
poBepseMoil B Owiere AMCLUIUIMHAPHOM KOMIIETEHIMH 0000IaeTcs Ha COOTBETCTBYIOLIMIA
KOMIIOHEHT BCeX AMCUUIUIMHAPHBIX KOMIIETCHIUH, (POPMUPYEMBIX B paMKax JTaHHOHN JTUCIIUILIHHEI.

[Ikana olleHUBaHUS SK3aMeHa

Pesynbrar YPpoBEHb OCBOCHUS Kputepuu onenuBanus
KOMIICTCHITIH
«3aYTEHO» MIOPOTOBBIN OTtBer 00y4aromnerocsi Ha BOIPOC MOXET OBITh HE
YPOBEHb MOJIHBIM, COAEpXaThb HedeTkre (OPMYyITUPOBKU
onpeneneHuii. OH HU B KOEM Ciydae HE JOJIKEH
3a4YUTHIBAThCS JIOCJIOBHO. Taxoi OTBET
JEMOHCTPUPYET 3HAHUE OOYYaIOUUMCS TOJBKO
Marepuaa JICKIIMH. Ornenka «3AUMeEHo»

BBICTABJISIETCS  TOJIBKO TMpPU TNPABWIBHBIX, HO
HETIOJIHBIX, YACTUYHBIX OTBETAaX HAa BCE OCHOBHBIC
BOIpOCKL. JlomyckaeTrcss HenmpaBWJIbHBIA OTBET IO
OZHOMY M3 JONIOJIHUTEIBHBIX BOIIPOCOB.

«HE3aYTEHO» MUHHUMAJIbHBIN OtBer oOyuwaromierocss Ha BOIIPOC COJEPIKUT
YPOBEHB HE HENpaBWIbHbIE Ha3BaHUSA (PU3UUYECKUX BEIUYMH U
JNOCTUTHYT TepMUHONOrMU. Takoil OTBET JEMOHCTPUPYET
HEe3HaHMe OOydJarollMMcs Marepuana JIeKUIui,
6a30BOTO y4ueOHUKa " JIOTIOJTHUTEITLHOM
JIUTEPATYPHI.
Onenka «He3aumeno» CTaBUTCA TaKXe

o0ydJaronieMycsi, ClIMCaBIIEMYy OTBETHI Ha BOIPOCHI
U YUTAOUIECMY OTU OTBCTbBI JK3aMCHATOPY, HEC
OTpPBIBAsACh OT TEKCTa, B CIIy4ae €CIIM OH HE MOXKET
OOBSICHUTL HIIHU YTOYHUTD, HpO‘II/ITaHHBII\/'I TaKuUM
00pa3oM mMarepual.

8.4 Meroanueckue Marepuaibl, ONpelesiOlIde NPOLEeAYPbl OLEHUBAHMS 3HAHMUIA,
YMEHHi, HABBIKOB H ONbITA JIeATEJbHOCTH, XAPAKTePU3YHUIUX JTanbl (opMupOBaHHA
KOMITeTEeHIUI

OrneHka 3HaHWM, YMEHUH, HAaBBIKOB, XapaKTepU3yoIas 3Tamnbl (GOpMUPOBAHUS KOMIIETEHIMN
0 TUCUUIUIMHE «(pU3UKa» MPOBOIUTCS B popMe TeKyIIeH 1 MPOMEKYTOYHON aTTeCTalllu.

KoHTposnb Tekymieil ycreBaeMocTH 0Oy4YaroUIMXcsl — TEKyIlas aTTecTalus — MPOBOJIUTCS B
X0JIe CeMECTpa C LeNbI0 OINpe/IeJIeHHs] YPOBHS YCBOCHHUS CTYJIEHTOB 3HaHHM; (OPMUPOBAHUS Yy HUX



YMEHUI M HaBBIKOB; CBOEBPEMEHHOT'O BBISBJICHHS IPEIOAABATEIIEM HEIOCTaTKOB B IMOJTOTOBKE
oOyyarolmuxcsi ¥ TMPUHATHS HEOOXOAMMBIX MEp IO €€ KOPPEKTHPOBKE; COBEPIICHCTBOBAHUIO
METOAMKH OOYYEHHs; OpraHn3aluu y4eOHOW paboThl M OKa3aHUs OOy4YarOIIKMMCSl MHAWBUIYAIbHOM
MTOMOILITH.

K KOHTpOIIO TEKylleHd yCIeBaeMOCTH OTHOCSTCS IPOBEPKAa 3HAHUM, YMEHUN U HAaBBIKOB

oOydJaronuxcs:
e Ha 3aHATHIX (OMpoc, coOeceI0OBaHuE);
® 110 pe3yJbTaTaM MPOBEPKH KaueCcTBa KOHCIIEKTOB JIEKIIUNA U HHBIX MaTEPHAJIOB;
® 110 pe3yjibTaTaM OTYETa CTYACHTOB B X0J/i€ MHAMBHUIYabHON KOHCYJIbTAIlUU MPEIOIaBaTes,

MPOBOAMMOM B 4aChl CAMOIIOJITOTOBKH, IO UMEIOUIUMCS 33/10J5KEHHOCTSIM.

KoHTponb 3a BBIOJHEHHEM CTYJCHTOB KaXIOro BHJA pPabOT MOXKET OCYIIECTBISATHCA
MO3TAllHO U CIOYXKUT OCHOBAaHMEM JJisi TpEeABApUTEIbHOM aTTecTaluy MO0  JAUCIMILTHHE.
[IpomexxyTouHasi arrecTanus MO AMCUUIUIMHE IPOBOAUTCS C LENbIO BBISIBICHUS COOTBETCTBHS
YpOBHSI TEOPETUYECKUX 3HAHUMN, MPAKTUYECKUX YMEHUU M HABBIKOB IO JUCIHUIUIMHE TPeOOBaHUSIM
®I'OC 1no HampaBIEHUIO MOATOTOBKH B (hopMe dK3aMeHa. 3ayeT MPOBOAUTCS TOCIE 3aBEPIICHHS
U3Y4YECHUS TUCIUIUIMHBI B 0oObeMe paboueil ydyeOHOI mporpammbl. dopma mpoBeneHus 3auera
ompexensercs kadenpod (ycTHeld — 1o Owmieram, JubOO IyTeM coOeceqoBaHMs IO BOIPOCAM;
MUChbMEHHasi paboTa, TecTUpoBaHUE U JAp.). OIeHKa MO pe3ylbTaTaM 3adyeTa — «3a4TeHO» U «HE
3aYTEHO.

Bce Buabl TeKylIero KOHTPOJIS OCYIIECTBISIOTCS JAOOPATOPHBIX M MPAKTHYECKHUX
3aHaTUsAX. Kaxknas ¢popma KOHTpPOIIS 1O JUCHUIUIMHE BKIIOYAET B ce0s TEOPETUUECKUE BOTIPOCHI,
MO3BOJISIIOIINE OLIEHUTh YPOBEHb OCBOCHHS OOYYaIOIIMMHUCS 3HAHUN U MpPaKTHUUYECKUE 3aJaHUf,
BBISIBISIIOLINE CTENeHb CHOPMUPOBAHHOCTH YMEHHMH W HaBBIKOB. llpomenaypa oIeHHBaHUS
KOMITETEHIIHH, 00y4aroInXCcsi OCHOBaHA Ha CIEIYIOIINX CTaHIapTax:

1. IleproaAMYIHOCTD MTPOBEACHUS OLICHKH (Ha KaXXIOM 3aHSTHH).

2.MHOroCTyIeH4YaTocTh: OlleHKa (Kak MpernojaBaTelieM, TaK M OOYyYarolIMMUCSA TPYIMIbl) U
caMOOLleHKa O0ydJaromerocsi, OOCYXJeHHE pe3yabTaTOB M KOMIUIEKCA MEp II0 YCTPaHEHHUIO
HE/I0CTaTKOB.

3.ENMHCTBO WCHONB3yeMOW TEXHOJOTUU JUIS BCEX OOYYAIONMIUXCs, BBHIMOJHEHHE YCIOBHMA
COIIOCTaBUMOCTH PE3YJIbTaTOB OLICHUBAHHUS.

4. CobmrosieHue IOCIIeI0BATEIbHOCTH MPOBEACHUS OLIEHKH: MPEIyCMOTPEHO, YTO pa3BUTHE
KOMIIETEHIIMH HJIeT 1O BO3pAcTaHUIO UX YPOBHEH CII0KHOCTH, a OLIEHOYHBIE CPEJCTBA Ha KaXXJIOM
JTare YYUTHIBAIOT 3TO BO3pACTAHHUE.

Kparkast xapakTepuCTHKa MpOLELYpbl pealu3alii TEKYIIero KOHTPOJIs M MPOMEXYTOUHOM
aTTECTAIMU IO AUCITUTUINHE JUIS OIIEHKH KOMITETeHIINH 00yJaroIuXcs IpeACTaBIeHa B TA0JIUIIE:

Ne HaunmenoBanue IIpeacrasienne
Kparkas xapakTepucTiuka npoueaypsl

n/n OLICHOYHOI' 0 N OLICHOYHOI' 0
OLICHUBAHUSA KOMIIETECHIHI
cpeacTBa cpeacrsa B oHae
1 VYerHbIH onpoc, YCeTHBI Oompoc IO OCHOBHBIM TepMHHaM | Bompockl mo
cobecejoBaHUE MOXET  TPOBOAMUTHCS B  Hadvaje/KOHLE | TeMam/pasjenam

JIEKLIMOHHOTO WJIM JIaOOpaTOPHOTO 3aHATHS B | AUCLHUILIMHBI
tedueHue 15-20 mMuH. VYCTHBIA ompoc U
cobeceloBaHUE MTPOBOIUTCS B TEUEHHE BCETO
71a00paTOPHOTO 3aHATHS IO TEME PAOOTHI.

2 3auer [IpoBomuTcst B 3amaHHBIN CpOK, corjacHo | [Ipumep Ounera
rpagpuky  yueOHoro  mpomecca.  llpu
BBICTABJICHUU OLCHOK YYHUTBIBACTCA YPOBCHD
IPUOOPETEHHBIX KOMIIETEHIIN
00ydJaromerocs.
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