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1. HEJIM OCBOEHUH JUCTIAITJIMHBI

HCJ'H)IO OCBOCHU JUCHUIIIIMHBI «Dusnka» sgBIgEeTCH OBJIAJICHUEC 0a30BLIMH 3HAHHUSAMU
OCHOBHBIX (DU3MYECKUX 3aKOHOB M METOOB KJIACCUUYECKON U COBPEMEHHOM (pU3MKH I TeopeTnde -
CKOT'O W SKCICPUMCHTAJIIBHOTO HMCCICAOBAHUA W PCIICHHA 3aJa4, BOSHUKAIOIIHUX ITPU HaHBHeﬁmeM
00y4eHUH U B TOCIeqYyIONIeH MpodhecCHOHANBHOM NesITeTbHOCTH.

OTH 1eH JOCTUTAIOTCS B XOJI€ BHITTOTHEHUS CIICAYIONINX 3a/1a4:

— O3HAaKOMJICHHE CTYIEHTOB C COBPEMEHHOW (hM3NYECKOM KapTHHOW MHUpaA, C OCHOBHBIMU
KOHICIIOUAMU, MOACIAMHA, TCOPUAMHU, OIMCBIBAOIIUMU ITOBCACHUC 00BEKTOB B MHKPO-, MaKpo- U
Meramupe;

— MpHOOPETeHNE HABBIKOB AKCIIEPUMEHTAIBHOTO HCCIETOBaHUS (PU3MUECKUX TPOIIECCOB,
OCBOEHHE METOJIOB MOyYeHHS U 00pabOTKH SMIMPUUECKOH HHPOPMALUH;

— U3y4YeHHE TEOPETHUECKUX METO/I0B aHaln3a GU3NYECKUX SBJICHUH, paCUETHBIX MPOLEAYP
U aJITOPUTMOB, HanboJee MUPOKO MPUMEHSIEMBIX B (PU3HKE;

— OCBOEHHE METO/IOB MOJyYeHUsI U 00pabOTKHU SMIUPUYECKON HH(OpMAIUY;

— (hopMUpOBaHUE y CTYACHTOB €CTECTBEHHOHAYYHOTO MHMPOBO33PEHHS, KYJIBTYpPhl MBIIILIE-
HUs, PA3BUTHE CIIOCOOHOCTH K 0000IICHHUIO, TOCTAHOBKE 3a/1a4H W BHIOOPY MyTEH €€ PEIICHMS.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAM-
MBI IOAT'OTOBKH BAKAJIABPA

JucnumninuHa BXOOUT B 0a30BYI0 YacTh MAaTE€MaTH4YeCKOrO U €CTECTBEHHOHAYYHOIO ITHKIa
JUCLUIUIMH 00pa30oBaTeIbHOIO CTaHaapTa OakaigaBpuara.

st u3yyeHus: TUCIUIUIMHBI HeOOXOAUMBI 3HaHUS (YMEHUs, BIaIeHNs) cPOpPMHUPOBaHHbBIE B
pe3ynbrare o0ydeHus: B 0011e00pa3oBaTeIbHOM IKOJIe B paMKaxX JUCIMIUIMH: MaTeMaTHKa, (pU3HKa,
xumusi. Kpome 3Toro, Heo6xonuMbl 3HaHUS (YMEHUSs, BIaJIeHUs) TIOIyYeHHbIE TPU U3YYEHHUH B By3€
CIIEIYIOIIMX pa3lesioB BbICIIEH MareMaTHKu: AuddepeHlnanbHoe U UHTErpajJbHOE HCYUCICHHE,
muddepeHIranbHble ypaBHEHN S, BEKTOPHBIN aHAIH3.

JucuumuinHa sSBiseTcss He0OX0MMOM B U3y4EHHUH MOCIENYIOMUX TUCIUIUTHH: «CTpOHUTENb-
Has pusnka», « Teopetnueckas MexaHukay, «CONpOTUBIEHUE MaTepUaIoBy, «CTpOUTENIbHAS MeXa-
HUKa», «MexaHuKa TpyHTOBY.

3 KOMIIETEHIIMM OBYYAIOLIEI'OCS, ®OPMHUPYEMBIE B PE3VYJIBTATE
OCBOEHMsA JUCHUIIVIMHBI (MOAVYJIsA) U IIVIAHUPYEMBIE PE3YJIBTATHI
OBYYEHMUA

B pesynwrare ocBoeHus AUCTUIUTHMHBI «DU3HKa) 00ydaromuiics JOHKEH 001anaTh Cleayro-
[MUMH KOMIIETEHIIUAMU:

CTpyKTypHBIit
JJIEMEHT [Tnanupyemsble pe3ynbTaThl 00yUeHUs
KOMITETEHIIUN

OIIK-2 criocoOHOCTRIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYITHOCTD MPOOJIEM, BOSHUKAIOIIHNX B
xoJie mpoheCCHOHANIBHOM IeATEeNbHOCTH, MPUBJIEYD UX JJIS PEIICHUS COOTBETCTBYIOUINI (PU3UKO-
MAaTE€MaTHYECKHI anmnapar

3HaTh — OCHOBHBIC TCPMHUHBbI, OIIPCACIICHUA U ITOHATHA (I)I/I3I/IKI/I;

— OCHOBHBIC METObI I/ICCJ'IC)IOB&HPIﬁ, HCIIOJIb3YEMEBIX B (1)I/I3I/IK€;

- (I)OpMyJ'II/IpOBKI/I N MaTCMaTNn4CCKOC OIIMCAHHEC (l)yHI[aMeHTaJ'H:HBIX 3aKOHOB
MpupoOJbl B o0OracTu MCXaHHUKH, TCPMOANHAMUKH, DJICKTPUUICCTBA 1 MarH€Tu3ma,
ONTHUKHU M aTOMHOM (1)H3I/IKI/I;

— MPAaKTUICCKHUEC CICACTBHUA U3 3aKOHOB (bl/ISI/IKI/I;

— B3aMMOCBA3b MCXKAY pasaciaMu (I)I/I3I/II(I/I 1 TOYHbIMU HAYKaAMH.




CtpyKTypHBIit
DIIEMEHT
KOMITETEHIIUU

[Inanupyemsble pe3ynbTarbl 00yUeHus

VYmMmeTn:

— BBIJICTISATH 3HAYUMBIE (DaKTOPHI, ONPEACTISAIONINE X0 U TeUCHNE (PU3NUECKUX
HPOIIECCOB;

— TOJIb30BaThCs TAONUIIAMH, Y4eOHOM, CIIPAaBOYHOI U METOIMYECKOM JTUTEpaTy-
poii;

— MCTIONB30BAaTh MPOCTEHIINe (GU3NIECKUE MOICIH [T OTIMCAHUSI PeabHBIX
HPOLIECCOB, MPH ITOMOILU MPUOOPOB U3MEPATH (PU3NUECKUE BETMUMHBI U IPOU3-
BOJIUTH 0OPAa0OTKY IKCIIEPUMEHTAIbHBIX PE3Y/IbTATOB;

— COCTaBJIATh PAl[MOHAJIbHBIE TAOIUIBI SKCIIEPUMEHTANIBHBIX 1aHHBIX;

— MIPUMEHATH (PU3NYECKHE 3aKOHBI JUIS PEUICHUs PAaKTHYECKHX 3a/1a4 B Tipodec-
CHOHAJIbHOM JIeSITeIbHOCTH;

— OOBSICHHUTBD SIBJICHUS M MPOIECCH HA OCHOBE MPEICTaBICHUH 0 Ppu3mueckoit
KapTUHE MUPA;

— BbIOMpaTrh NpUOOPHI € MpeenaMu U3MEPEHU, HEOOXOTUMBIMHU ISl JAaHHBIX
U3MEPEHUH, ONIpesIeNIATh LIeHY JIeJIeHUs, TOKa3aHus MPUOOPOB, MOIPEIIHOCTb U
YMETb IrpayupoBaTh HIKaIy IpuOOpOB;

— COCTaBJIATh OTYETHI IO BHINOJHEHHBIM SKCIIEPUMEHTAIbHBIM paboTaM, yMETh
JIeJ1aTh BBIBOJIBI;

— TIOJIb30BaThCsi M3MEPUTENIHOW amnmaparypoi i HpoBeleHHs (pU3MUecKuX
HKCIIEPUMEHTOB;

— 000CHOBBIBaTh MOJOKEHUS MPEIMETHOIN 00JacTH 3HAaHUH ¢ TOMOLIBIO (PU3HKO-
MaTeMaTH4ECKOTI0 armapara;

— pacro3HaBaTh COOTBETCTBHUE PE3YJIBTATOB TEOPETUUECKUX PEIICHHUH MpaKTHye -
CKHX 3a/1a4 (pyHJaMEHTaJIbHBIM (PU3UYECKUM 3aKOHAM;

— OLIGHUBATh CIy4aiHble OMIMOKU HKCIIEPUMEHTA, ONPENeATh JOBEPUTEIIbHBIN
MHTEPBAI;

— CTPOMTH Ipa)UKU SKCIIEPUMEHTAIbHBIX 3aBUCUMOCTEHN, YCTaHABIMBATh Xapak-
TEp 3aBUCUMOCTH I10 rpadvKkaM, MOCTPOCHHBIX B JIFOOBIX KOOPIMHATAX.

Bnanets:

— OCHOBHBIMH METO/IaMU pelIeHUs 3a/1a4 B 00J1acT (PU3UKU U TEXHUKH;

— HaBBIKAMH BBITIOIHEHHS (PU3MUYECKUX HKCTIEPUMEHTOB U OLIEHKH HX PE3yIbTa-
TOB;

— IpreMaMu paboThl ¢ U3MEPUTENILHOM armnaparypoi;

— HaBBIKAMH [TPAKTUYECKOTO MPUMEHEHHUS 3aKOHOB (PU3HKH;

— cnocobaMy OLEHUBAaHMSI 3HAYMMOCTH U IPAKTUYECKOM MPUTOJHOCTH MOJTyUeH-
HBIX PE3yNbTaTOB;

— METOJMKOM OIICHKH CIIy9allHBIX OIIMOOK YKCIIEPHUMEHTA U OTIPEICIICHUS T0BE-
PUTEIBHOIO HHTEpBAJIA.




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

OO0m1as Tpy10eMKOCTh AUCIUIUIMHBI COCTABIISAET 7 3aU€THBIX €AUHUIL, 252 aKkaj. yaca, B TOM YHUCIIC:
— KOHTaKTHas paboTta - 163 yaca;
— aynuTopHas - 157 4yacos;
— BHeayAUTOpHas 5,9 4acos;
— MPaKTUYECKUE 3aHATUS 35 4acoB;
— camocrosTenpHas padora 53,4 yaca;
— MOATOTOBKA K 3K3aMeHy 35,7 yaca.
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1. ®u3nyecKkne OCHOBBI KJIACCHYECKOI Mexa- 1] 12| 12| 6 8,2
HUKH
1.1. ®us3uka kak GpyHIaMeHTaIbHas Hayka. Beme- 2 0 2 2 |CamocrosTenbHoe uzyuenue |IIposepka nnausuayans- |OIIK-2
CTBO U IOJI€ — JIBAa BHJAa MaTepUH, MPOCTPAHCTBO U yueOHOI IuTeparypsl HBIX 3a]1a4 3
BpeMs — ¢opma cymecTBoBaHusi marepuu. Kiaccu-
yeckass MexaHuka. MexaHndeckoe apwxkeHue. Cu- ITonroroBka K 3amiure TeMbl | YCTHas 3aIlUTa TEMBI
cTeMbl oTcyeTa. MarepuanbHas Touka U aOCOJIIOTHO «Kunemaruka» «Kunemaruka»
TBepaoe Teno. CrnocoObl onucaHus ABMKEHHS MaTe-
puanbHOM ToukH. KnHeMarndyeckue XapakTepucTUKU
MOCTYNAaTeNbHOIO UM BpalllaTelIbHOTO JIBUKECHUH,
CBSI3b MEX/1Y HUMH.
1.2. unamuka TBepmoro Ttena. JuHammueckue 4 144 0 2 |CamocrosTenbHoe uzyuenue |IIposepka nnpusunyans- |OIIK-2
XapaKTEPUCTUKH MOCTYNAaTeIbHOIO U BPALATEIbHO- 4! y4eOHOH TUTEepaTypsl HBIX 3aj7a4 3y




ro JBWKEHHUS MaTepHalbHOM TOYKM: Macca, HM-
IyNbC, CHJIA — M€pa B3aUMOJCHCTBUS MEXKIy Tella-
MH, MOMEHT CHJIbl, MOMEHT WHEPIHMH, MOMEHT HM-
nynbca. [Ipumeps! BEIUMCIIEHUs MOMEHTOB MHEPLIUU
ten. Buasl cui. OCHOBHBIE 3aKOHBI TUHAMUKHU JJIs1
MOCTYTNATEIbHOIO U BpalllaTeIbHOIO JABMKEHUH (3a-
koHbl HbloToHa). HepuuanbHble M HEMHEpIUAIIb-
Hble cuctembl orcuera. [IpeoOpazoBanus ["ammies.
[TpyHIMIT OTHOCUTEIBHOCTU B MEXAHUKE.

[ToaroToBKa K BITOJTHEHHIO
nab. padoter Ned4. Oopmuite-
HHE KOHCIIEKTA.

CocraBienue oT4eTa 1o Jad.

pabote Ned

ITonroroBka K 3aIUTE TEMBI
«JlnHaMuKa»

Yerueiit onpoc. [IpoBepka
KOHCTIEKTA.

[TpoBepka orueta 1o j1ad.
pabote Ned

YcTHas 3aimTa TeMbl
«JluHamMuKay

1.3. Pabora cunsl. [Ipumeps! pacueta paboThl He-
KOTOpBIX CcHJI. KOHcepBaTMBHBIC M HEKOHCEPBATHB-
HBIC CHIJIBI. MOHIHOCTI), BHGPFI/ISI HpI/I HOCTyrIaTCJ'II)-
HOM U BpAaIllaTeIbHOM JIBHKCHHUH. 3aKOH COXPAaHEHUS
MeXElHI/I‘-IeCKOI\/'I E)HCpFI/II/I. CI/ICTCMa MaTepI/IaJ'II)HBIX
Ten (MaTepuaabHBIX TOUYEK), IIEHTP MaccC, UMITYIbC
CHUCTEMBI TeJl. 3aKOH COXPaHEHHUS UMITYJIbCa. 3aKOH
COXpaHEHHUsT MOMEHTAa HMMITyJbCa. 3aKOHBI COXpaHe-
HUS — (pyHOAMEHTalbHbIC TPUHIMIBI (U3UKH, HX
CB3b C (yHJaMEHTAILHBIMU CBOWCTBAMH TIPO-
CTPaHCTBA U BPEMEHH — OJTHOPOIHOCTBIO U U30TPOII-
HOCTBIO.

4/
21

CaMocTosTeNbHOE N3yUEHUE
y4eOHOH TUTEepaTyphl

[ToAroToBKa K BHITOTHEHHIO
nab. padoter Nel. Odopmite-
HHE KOHCIIEKTA.

Cocrasienue oT4eTa 1o jad.

pabote Nel

TloaroroBka K 3aliuTe TEMBI
«3aKOHBI COXpAaHEHHUS B Me-
XaHUKE»

IIpoBepka MHAMBUAYATIb-
HBIX 3a7a4

Yernsiii onpoc. IIposepka
KOHCIIEKTA.

ITpoBepka ot4eTa 1o j1ad.
pabote Nel

YcTHas 3almUTa TEMBI «3a-
KOHBI COXpaHEeHHsI B MeXa-
HHUKE

OIIK-2
yB

1.4. Mexanuyeckue koneOanus. ['apmoHHMueckue
KoJeOaHus, UX KUHEMaTHMYeCKHEe M JIMHAMUYECKHE
XapaKTEPUCTUKHU. DHEPrusi rapMOHUYECKOIO OCLMII-
astopa. MastHuku (puU3ndecKkuil, MaTeMaTHYECKH,
npykuHHbIN). CrnoxeHue kosebaHui. 3aryxaromue
U BBIHY)KJICHHBIE KOJICOAHUS, UX XapaKTEPUCTUKH.

1.5. Mexannyeckue BOJHBI, UX BUAbl. YpaBHEHHE
IUIOCKO# Oerymeil BonHbl. BonHOBOe ypaBHEHHE.
dazoBass U Ipynnosas CKOpOCTb. VHTEHCHMBHOCTH
BOJIH. CBA3b MHTEHCUBHOCTH C aMILUIUTYIOM.

CamocrosaTenbHOE U3yuYeHHUE
y4eOHOM TuTepaTypbl

HOHFOTOBKa K BBIITOJIHCHUIO
nab. padot Ne5 u 7. Odopm-

JICHHUEC KOHCIICKTA.

CocraBiieHHE OTYETOB 110
nab. pabore Ne5 u 7

IloaroToBka K 3aIiuTe TEMBbI

[TpoBepka UHIUBUAYAIIb-
HBIX 3a71a4

Yernsiii onpoc. [Iposepka
KOHCIIEKTOB.
IIpoBepka 0TYETOB MO

na0. paboram Ne5u 7

YCTHas 3aluTa TEMbI

OIIK-2
3y




«MexaHndeckre Kojieoanus
X BOJIHBD»

«Mexaanyeckue Kojieoa-
HUS U BOJIHBI»

1.6. OCHOBBI pENATUBUCTCKOM MEXaHUKHU: MOCTY- 2 0 2,2 |CamocrosrensHoe nzyuenue |[Iposepka nnauBuayans- |OIIK-2
narel DiHIITeHA; npeoOpa3oBanus JlopeHua, cnen- yueOHOM TuTeparypbl HBIX 337124 VB
CTBUS, CBSI3b C INpeoOpasoBaHusMu [amunes. Oine-

MEHTBI PENIATUBUCTCKON NWHAMUKU: UMITYIbC, Mac-
Ca, CBSI3b DHEPTHH C UMITYIHCOM M MACCO.
Hroro no pasaeay 12 | 12/ 8,2
6

2. Crarucruyeckasi Gu3nka u 12 | 10 8
TePMOANHAMHKA

2.1. Crpoenue BemecTBa. ArperaTHble COCTOSI- 4 | 4/ 2 |CamocrosTenbHoe nzyuenue |IIposepka nnausuayans- |OIIK-2
Hust. DazoBbie niepexonbl. PU3HYECKHE OCHOBBI KO- 21 y4eOHOU JTUTEPATyPhI HBIX 33]1a4 3y
JINYECTBEHHOIO OMMUCAHMs CBOWMCTB BewiecrBa. Mu-

KpO- M MakpomapameTpbl COCTOSTHUS TEPMOJIUHAMU- [ToaroroBka K BeITIOIHEHUIO | YCTHBIN ompoc. [IpoBepka
YECKOM CUCTEMBI. naboparopHoii pabotsl Nell. |koHCIEKTa.

2.2. IlpyHIUIIBI CTATUCTUYECKOTO OINUCAHUS CH- OdopmiteHre KOHCIIEKTA.
creM yactull. DyHKIUS paclpeeieHus], €€ CMBICI,
yCIIOBUE HOPMUPOBKH. BhIuncienue cpeHux 3Have- Cocrasnenue oryeta no yiad. |[Iposepka oTuera 1o ;1ao.

HU Qu3nueckux BennmuuH. HekoTopble kiaccuue- pabote Nell pabore Nell
ckue QyHKIMM pacnpenesnenus yactui (Makcsemna,
Bonbimana, [aycca). [ToaroroBka K 3amMTe TEMBI | YCTHAS 3alUTA TEMBI

2.3. Pactipenenenne I'mb6ca, Teopema o0 paBHOM «MomnexymnspHas GU3HKaY» «MonexymsipHast pu3nKay
pacrpeesieHuH SHEPTHU 1O CTeneHsIM cBoOob. I1o-
HATHE 00 abcomoTHOW Temmepartype. MaeanpHbIi
ra3. JlaBneHue. YpaBHEHHE COCTOSHHS HICATBHOTO
rasa.

2.4. TepMoMHAMUYECKUI METOA M €ro OTINYUE 8 | 6/ 4 |CamocrosrenbHoe uzyuenue |IIposepka unpusuayans- |OIIK-2
OT CTaTHCTUYECKOrOo MeToaa. PaznmuyHble crocoObl 41 y4eOHOM TuTepaTypbl HBIX 337124 VB

M3MEHEHUSl BHYTPEHHEH SHEpruum TepMOJUHaAMHue-
ckoil cucrembl. llepBoe Hauano TEPMOAMHAMUKH.
Boruncnenue koim4ecTBa TEIJIOThI, pabOThl U U3Me-
HEHUs BHYTPEHHEH SHEPruM B Pa3IuyHbIX IpoLec-

[ToaroToBKa K BBITOJTHEHHIO
nab. pador Nel4 u 15.
OdopmiieHHe KOHCTIEKTOB.

Yerueiit onpoc. [IpoBepka
KOHCIIEKTOB.




cax. TepmognHaMUYeCKHE MOTEHIIAATIBI.

2.5. llukael B TepMoArHAMHUKe. TeruioBbie JIBUTa-
tenu. Bropoe Hauano tepmoguHaMuku. TepmoauHa-
MUYECKasi BEPOATHOCTb M JHTpomus. Brrumcienue
W3MEHEHUS SHTPOIMHU B PA3IMYHBIX MpoIleccax.

2.6. TpeTbe HaYaI0 TEPMOAUHAMUKH.

2.7. KonnencupoBanHoe coctosiHue. JKUAKOCTH.
[ToBepxHOCTHOE HaTsKeHHE. J|aBlIeHHe MO U30THY-
TOW TMOBEPXHOCTHIO. Da30oBbIe TpaHUIIBI, (a30BBIC
paBHOBecHs U (pa3oBbIE MPEBPAIICHUS.

2.8. DneMeHThl HEPAaBHOBECHOM TEPMOJIMHAMUKHU.
SIBnenus mnepenoca. JlnuHa cBoOomHOro mpooera.
Juddys3usi, TEmIoNMpoBOJHOCTh, BI3KOCTh. YpaBHE-
Husi Herotona, ®dypee. VYpaBHeHUs] TiepeHOCA B
TBEPIBIX TeNax, ra3000pa3HBIX U MOPUCTHIX Cperax
B CTAI[MOHAPHOM M HECTAIIMOHAPHOM pPEXKHUMAX.

2.9. Kunemaruka M JTMHAMHKA >KUJIKOCTEH U Ta-
30B:

KMHEMAaTHYeCKUe U JMHAMHUYECKHUE XapaKTepu-
CTHUKH KHJIKOCTEH U Ta30B;

KOHJICHCUPOBAHHOE COCTOSIHUE;

MOBEPXHOCTHOE HATSKEHUE;

JTABJICHUE TI0J] U30THYTOM MOBEPXHOCTHIO;

(hazoBbie MpeBpaLICHUS.

CocragieHue oTyera 1o Jiao.
paboram Nel4 u 15

TloaroroBka K 3aluTe TEMBI
«Tepmogunamuka»

[TpoBepka OTYETOR 110
nab. paboram Nel4 u 15

VYcTHAs 3ammTa TeEMBI
«TepmogmHaMUKay»

HToro no pasneny 12 | 10/
61
3. DJIeKTpU4ecTBO 4 | 6/ OIIK-2
3.1. Ilone, xak ¢dopma CyIIECTBOBaHHS MaTepUU. 41 CamocrosTenbHoe uzyuenue |[IpoBepka UHIUBUIYATb- |3y

Bunpl noneit. DnekTpocTaruueckoe moye. JNeKTpH-
4ecKui 3apsn, ero csoicrBa. 3akoH Kynona. Jlo-
KaJIbHble (HANpPsDKEHHOCTh M MOTEHLUAaN) U HMHTE-
rpajibHble (MOTOK, LUPKYISALUS) XapaKTePUCTUKU
BeKTOpHbIX nosied. Teopema o mupkynsnuu (Ctok-

y4eOHOM TuTepaTypbl

[ToaroToBKa K BHITOITHEHHIO
1a0. pabotsl Ne21. Odopm-

JICHHUEC KOHCIICKTA.

HBIX 3a1a4

Yernsiii onpoc. [Iposepka
KOHCIIEKTA.




ca). MeTtoJpl pacuera XapaKTepUCTHK AJIEKTPOCTATH-
YEeCKOro TOJs: MPUHLUIT CYNEpPHO3UIMU ToNed u
teopema Octporpajackoro-I'aycca. [Ipumeps pacue-
Ta XapaKTEPUCTUK AMEKTPOCTATUYECKOTO TOJISI.

Cocrasienue oT4eTa 1o Jad.

pabote No21

TloaroroBka K 3aluTe TEMBI
«INEKTPOCTATHKAY

[TpoBepka or4eta 1o j1ad.
pabote No21

VYcTHAs 3ammTa TeEMBI
«INMEKTPOCTATHKAY

3.2. Pabora anekTpuuecKoro mnoss mo mnepeMere- 6 | 6/ | 3 3 |CamoctosTenbHoe uzyuenue |I[Ipoepka nnausuayans- |OINK-2
Huto 3apsiaa. [loTeHnnanbHBINA XapakTep MEeKTPoCTa- 41 yueOHOM TuTeparypbl HBIX 337124 VB
TUYECKOIO MoJid. BemecTBo B 3JIEKTpUYECKOM I10JIe
(MpOBOAHHUKK M JUANEKTPUKHU). JludnekTpudeckas [TonroToBka K BBIIOTHEHHIO | YCTHBIN onpoc. [IpoBepka
MPOHHUIIAEMOCTh cpenbl. [lomspu3anus AUdIEKTpHU- nab. paboter Ne23. Oopm- |KOHCTIEKTA.

KOB. JIEHHE KOHCTIEKTA.
3.3. IlocTosinubiit TOK. 3akoHbl Oma. Pa3BeTBieH-
Hasi anekTtpudeckas uenb. [IpaBuna Kupxroda mns Cocrasnenue otueta no nad. |[IpoBepka oTuera 1o 1ad.
pacueTa pa3BETBICHHOM JIEKTPUIECCKOM LIETIH. pabote Ne23 pabote No23
[ToaroroBka K 3amuTe TEMBI | YCTHAS 3alllATa TEMBI
«ITocTOsIHHBIN TOK» «IToCTOSIHHBIN TOK»
Hroro no pazgeny 10 | 12/ | 5§ 5
81
Hroro 3a cemectp 34 | 34/ | 17 | 21,2 3auer
201
4. MarmeTusm 4 3/ | 2 4 |CamocrostensHoe nzyuenue |[Iposepka nunauBuayansb- |OIIK-2
4.1. MarnutHoe none. MHAyKIMS MarHUTHOTO 21 yueOHOI TuTeparypsl HBIX 3a/1a4 3y

nosist. ['eomeTpudeckoe n3o0pakeHue moyiei. Mero-
JIbl pacyeTa XapaKTepUCTUK MarHUTHOTO MOJIS: 3aKOH
buo-Casapa-Jlamnaca, TeopemMa 0 HUPKYJISIIUA BEK-
TOpa MarHUTHOW WHAYKIUU. BuxpeBon xapakrep
MarHUTHOTO IOJIS.

4.2. JIBuKEHUE 3apsSOKEHHBIX YaCTUIl B MarHUT-
HoM nosie. Cuna Jlopenna, cuna Amnepa. SIBieHus
AJEKTPOMAarHUTHOM HMHAYKUMU. SIBIEHHE CaMOMWH-
JYKIHUHA. DHEPrusi MarHUTHOTO MOJIsI.

IloaroroBka K BBITIOTHEHUIO
11a6. pabotsr Ne28. OdopMm-
JIEHHE KOHCIIEKTA.

CocrasiieHue oTyera no Jao.

pabote Ne28

Yernsiii onpoc. I[Iposepka
KOHCIIEKTA.

ITpoBepka otuera 1o J1ad.
pabore Ne28




5. DJIeKTpOMarHMTHBIE BOJIHBI 4 4 OIIK-2
5.1. Cucrema ypaBHeHuid MakcBemia B HHTe- CamocrosTensHOoe n3yuenue |[IpoBepka MHAMBHUIYaTb- |YB
rpajgpHON Qopme, ux pusmdeckuii cmpica. OTHOCH- y4eOHOU TUTEpaTyphl HBIX 3a/1a4
TEJbHBIA XapaKTep JJIEKTPUYECKOTO W MArHUTHOTO
nojief. DIeKTpOMarHuTHbIe BOJIHBI. BonHOBOE ypaB-
HEHUue I 3ieKTpoMarHutHoro nons. Hlkana amek-
TPOMAarHUTHBIX BOJIH.
5.2. DnextpoMarauTHele KosieOanus. CoOCTBEH-
HbI€ M BBIHY)XJICHHBIE SJIEKTPOMArHUTHBIE KojeOa-
HUs. OJIEKTPOEMKOCTh KOHJIEHCAaTOpa U MHIYKTUB-
HOCTh KaTyIIKH B LIETSAX NEpPEeMEHHOro Toka. Peso-
HAHC HANPSDKCHUH B LIENSX IEPEMEHHOTO TOKA.
6. BotHoBasi onTnka 6 |42 4,2 |CamocrosarensHoe nzydenue |[IpoBepka nnauBuayans- |OIIK-2
6.1. CoBpeMeHHas TOUYKa 3pEHMs Ha PUPOAY CBE- 41 yueOHOI1 TuTeparypsl HBIX 3a]1a4 3y
Ta. SIBeHus, NOATBEPKAAIOIINE BOIHOBYIO IPUPOAY
cBeTa. SIBneHue uHTepdepeHuuu. IIpocTpaHcTBEH- IToaroroBka K BBINOTHEHUIO | YCTHBIN ompoc. [Iposepka
Hasi W BpPEMEHHas KOTEPEeHTHOCTh. [Ipumeps mpu- na0. pabot Ne32, 34 u 35. KOHCTICKTOB.
MEHEHHUs1 UHTepPEePEHIINH. OdopmiieHre KOHCIIEKTOB.
6.2. udpakuusa cserta. [Ipunuun Iroitrenca-
@penens. Meroasl pacueta JUPPaKLIUOHHOW KapTH- CocraBieHue 0OTYETOB 110 IIpoBepka oT4eTOB 1O
HBL. J{ndpaknnoHHas penieTka, €€ XapaKTepUCTHKH. na0. padoram Ne32, 34 u 35. |mab. paboram Ne32, 34 u
6.3. ITonspuzarus ceera. CrocoObl MOTyYEeHUs 35.
MOJIIPU30BAHHOTO CcBeTa. 3akoH Maioca. Jlucnep- [ToaroroBka K 3amKTE TEMBI
Cusl CBETA. «BomnHoBas onTuka» VYcTHas 3amuTa TeMbI
«BonHOBas onTuka»
Hroro no pasaeay 14 | 7/ 12,2
U
7. KBaHnTOBasi oNNTHKA 4 | 3/ 4 |CamocrostenbHoe uzyuenue |IIposepka nnausuayans- |OIIK-2
KopnyckynsapHo-BOTHOBOM  nyanus3Mm. SIBineHus, 21 y4ueOHOM TuTepaTypbl HBIX 3a]1a4 yB

MOATBEPKJAIOIINE KBAaHTOBYIO NMPHUPOJY CBETA: TEll-
JoBoe u3nydenue, poroapdext, ra¢pdext Komnrona,
TOPMO3HOE PEHTI€HOBCKOE U3Ty4YEHHE.

HO)IFOTOBKa K BBIITOJIHEHUTO
na6. padotsr Ne36. Odopm-

JICHHUEC KOHCIICKTA.

Yernsiii onpoc. [Iposepka
KOHCIIEKTA.




CocrapiieHre o0TYeTa 10 JIad.
pabote Ne36

[TpoBepka or4eta 1o j1ad.
pabote Ne36

8. OcHOBHBIC N0/105KCHHS KBAHTOBOMH
MeXaHMKH

8.1. lnuna BonHbl e bpoinsa. DkcniepuMeHTab-
HO€ HAOIIOEHNE BOJHOBEIX CBOMCTB yactull. Coot-
HOILIEHUS HeonpeaeseHHOCTeN. COCTOSHUE YaCTHULIbI
B KBAaHTOBOW MeXaHWKe. BoilHOBas (GyHKIHS U ee
¢buznueckuii cMbIc. [IpuHIMI Cynepo3UIHH.

8.2. Y¥paBuenue Illpenunrepa, KBaHTOBbIE YpaB-
HeHMs JBWXeHus. Onepatopbl (U3NYECKHX Be-
JIMYUH.

8.3. Hexoropble 3agauu KBAaHTOBOW MEXAHHKH.
Yactuia B OECKOHEYHO NITyOOKOM MOTEHLUATbHON
ame. KBantoBanue sHepruu. TyHHENbHBIH 3((eKT.
Anbda-pacniag Kak mpuMmep TyHHeIbHOTro 3¢ddekra.
XonoHast SMUCCHSL TEKTPOHOB.

CaMocTosTeNbHOE N3yUEHUE
y4eOHOH TUTEepaTyphI

IToAroToBKa K 3aIATE TEMBI
«OCHOBHBIE TOJIOKEHUS
KBaHTOBOU (hU3HMKI»

IIpoBepka MHAMBUAYATIb-
HBIX 3a7a4

VeTHAad 3ammTa TEMBI
«OCHOBHBIE TOJIOKEHUSA
KBaHTOBOW (DU3HUKI»

OIK-2
3yB

Hroro mo paszueny

10

3/
2N

9. DJIEKTPOHBI B ATOMAX M MOJIEKYJIaX.

9.1. AToMm BomOpOZIa B KBaHTOBON MEXaHUKE.
KBaHToBaHue sHEpruyM, MOMEHTAa HMMIIYJIbCa U €ro
IIPOEKIMHU. MHOIOIEKTPOHHBIE AaTOMBI. DJIEKTPOH-
Hble ciou U oboinouku. Ilepmonmueckas cucrema
anemenToB J[.M1.Menneneena.

9.2. N3nyyenne aToMOB. DHEPreTUYECKUM CIIEKTP
aroma Bojopoja. CHeKTpel M3Iy4eHHs] MHOTOXJIEK-
TPOHHBIX aTOMOB.

9.3. Crpoenue monekyin, Buabl ceaszeil. llpupona
XUMHUYECKON CBSI3U. CHEKTPhl U3ITYyYECHHUS MOJIEKYIL.
du3nueckue NPUHLIHUIBI paOOTHI Ja3epOB.

4/
M

CamocrosaTenbHOE U3yUYeHHUE
y4ueOHOM TuTepaTypbl

[ToaroToBKa K BHITOTHEHHIO
na0. pabot Ned41 u 42.
OdopmiteHre KOHCTIEKTOB.

CocTaBieHHE OTUETOB 110
nab. padboram Ned1 u 42

[ToaroroBka K 3al1uTe TEMBI
«DJEKTPOHBI B ATOMAX U MO-

[TpoBepka UHAUBUAYAIIb-
HBIX 3a71a4

Yernsiii onpoc. [Iposepka
KOHCIIEKTOB.
[IpoBepka 0TYETOB MO

na0. paboram Ne41 u 42

VYcTHas 3amuTa TeMbl
«JEKTPOHBI B aTOMaxX 1

OIIK-2
3y




JEKYyIax» MoOJIEKYyIax»
10. DJIeKTPOHBI B KPUCTAJLIAX 4 | 2/ | 2 3 OIIK-2
10.1. Kpucrannuueckas pemerka. Xapakrep JBU- 21 CaMocCTOsATENBHOE N3yUEHUE yB
KEHUS W B3aUMOJECHCTBHs aTOMOB. TeIIOEMKOCTb y4eOHOM TuTepaTypbl
kpuctayuioB. DoHoHbl. DyHKUMS pacrpeneneHus
boze-Oinmreitna. JlepekTbl KpUCTaUIMUECKOH pe- [ToaroroBka K BBITOIHEHUIO | YCTHBIN omnpoc. [IpoBepka
1eTku. MexaHndeckrue CBOMCTBa TBEPBIX TEIL. na0. pabotsl Ned4. Opopm-  |KOHCTIEKTA.
10.2. DneKTpoHbI B KpHCTaJUIaX. DHEPreTHUECKUE JICHHE KOHCIIEKTa.
30HBI B METaIax, AUAJIEKTPUKAX U MOJYyIPOBOIHU-
kax. @Oynkuusa pacnpenenenus Depmu-/lupaka. Cocrasnenue oryera 1o yiad. |[Iposepka oTuera 1o 1ao.
Ouepruss  @epmu.  DIEKTPUUECKUE  CBOMCTBA pabote paboram Ned4
TBepbIX Tesl. CBepXMpPOBOAMMOCTb.
11. ATomHBIe sapa. 4 |2/ | 2 3 OIIK-2
11.1. CocraB sanep, ux cBOMCTBa, U30TOIBI. Mojie- 21 CamocrostenbHoe n3yuenne |[IpoBepka HHAMBUYyaTb- |3y
JU si/ipa, YCTOMYMBBIE WM HEycToWuuBbie siapa. Jle- yueOHOI TUTepaTyphl HBIX 3a/1a4
¢dexkt maccel M SHeprus cBsA3u. llytm momydeHus Bemonuenne PI'P-1 ITposepka PI'P-1
AJIEPHON YHEPIHH.
11.2. PagnoakTuBHOCTh. Buabsl paanoakTHBHBIX [ToaroroBka K BeITTOIHEHUIO | YCTHBIN ompoc. [IpoBepka
pacnaznoB. 3aKOH paJluOaKTUBHOIO pacnaja. Bzanmo- na0. pabotsl Ne53. Oopm-  |KOHCTIEKTA.
JIEICTBYE M3y4YeHUsl ¢ BemiecTBoM. Jlo3bl. 3amura JIeHrEe KOHCIIEKTaA.
OT PaJMOaKTUBHOIO M3JIy4YEHUs. DJIEMEHTApHbIE Ya-
CTUIIBI W WX Kiaccubukamus. Bumbl B3aumomei- Cocrasnenue otdera 1o jab. |[IpoBepka orueTa mo naob.
cTBUsl. AHTHYacTULbl. KBapku. pabote pabotam No53
[ToaroroBka K 3an1uTe TEMbl | YCTHas 3alllUTa TEMbI
«®Dusuka atoMa u sapa» «®Dwusuka aToMa u sapa»
Hroro no pasaeiry 12 [ 11/ | 6 10
61
Hroro 3a cemectp 36 | 18/ | 18 | 32,2
121
HToro mo gucuuninHe 70 | 52/ | 35 | 53,4 Jnczamen

32n







5 OBPA3OBATEJIBHBIE U TH®OPMAILIMOHHBIE TEXHOJIOT YA

B cBsi3u ¢ TeM, YTO OCHOBHBIMH LIESIMU U3YyUEHHS Kypca (PU3HMKH SIBISIOTCS O3HAKOMIIEHHUE C
¢buznyeckoi KapTUHOM MHpa, MeTolaMu (PU3UYECKOTO OMMCAHUS CBOMCTB M MPOLIECCOB, U MPUOOpE-
TEHHE HavyaJIbHBIX HABBIKOB HKCIIEPHUMEHTAIBHBIX UCCIEIOBAHUMN, A1 OCBOCHUS (PU3UKU UCHIONb3Y-
I0TCS IPEUMYIIECTBEHHO TPaIUIIIOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.

WudopmanimoHHbIe JEKIUU — AT U3JI0KEHUS OCHOBHBIX TEOPETUUYECKUX MOHATHH, 3aKOHOB U
MIPUHIIUIIOB ONUCaHUs (PU3HUECKUX POLECCOB,

[IpakTHueckue 3aHATHA — Ul JETalU3alui U YCBOCHUS IIOJIYYEHHBIX TEOPETUYECKUX 3HA-
HUH, 1 U1 GopMUpoBaHUs TpeOyeMbIX HABBIKOB M YMEHHIA.

JlaGoparopHble 3aHATUS — JJIs1 YCBOSHUS U 3aKPEIJICHNs] HABBIKOB MPOBEICHUS HKCIIEPHUMEH -
TaJbHBIX HCCIIEOBAaHUN peajbHBIX (PU3NYECKUX OOBEKTOB M UX MOAENeH, a Takke 00paboTKH pe-
3yJIbTaTOB DKCIIEPUMEHTA.

Jlyis moBbIlieHUs UHGOPMAIIMOHHOM HACBHIIIEHHOCTH HapsAay ¢ MH(OOPMAIMOHHOM JIEKIHel
UCTIOJIb3YIOTCS JICKIIMM-BU3YaIM3alM1, a TAKXKe MPAKTUYECKUE 3aHATUS B (OpME MPEe3eHTAIUH.

Pe3ynprarel 00ydeHus: KOHTPOIUPYIOTCS IK3aMEHAMU U 3a4ETaMH.

6. YAEBHO-METO/IUYECKOE OBECIIEYEHUE CAMOCTOATEJILHON
PABOTbBI CTYJIEHTOB

[To muctmmmae «@U3MKa» MPEAYCMOTPEHA ayJUTOpHAs U BHEAYAHTOPHAS] CAMOCTOSTEIh-
Hasi paboTa 00y4arouxcs.

AynuTopHasi caMOCTOsITeNIbHAs padoTa CTYACHTOB MPEIIONIaraeT pelieHne KOHTPOIBHBIX 3a-
Jla4 Ha MIPAKTHYECKUX 3aHATUIX M YCTHYIO 3alllUTy TeM Ha JJa00paTOPHBIX 3aHITHUSX.

Bonpocs! k 3amure Tembl «KnHemMaTnka»

UYro u3ydyaer KUHEMaTuka?

Yro Takoe «MaTepHagbHasi TOUKa», «CHCTEMa MaTepHaIbHBIX TOYEK»?

st yero HyxHa cuctema orcuera? Urto oHa B celdst BKiItoyaeT?

OOBsicHUTE pa3HUIly MEXIYy MMOCTyHaTelbHbIM U BpalllaTeJIbHbIM JABMXKeHHEM. [IpuBenute

IIPUMEPBHI.

Yro Takoe paauyc-BekTop? B uemM cyTh BEKTOPHOIo criocoba OMMCaHus IBUKECHUA?

6. PackpoiiTe cMbICH OHATHI: TPAaEeKTOPHS, IIyTh, nepemelienue. [loscauTe ckazaHHOE pH-
CYHKOM.

7. Yro xapakTepusyeT BEKTOp CKOpOCTU? 3anuIIuTe U 00bACHUTE (POPMYIBI CpEIHEN CKOPO-
CTHU, MTHOBEHHOW CKOPOCTH.

8. Kak HaliTu MOIylIb MTHOBEHHOI CKOpOCTHU?

9. 3Banummre QopMyily Ul HaXOXKICHHUS IYTH HPU NPOU3BOJIBHOM XapakTepe IBH)KEHUS
Tena.

10. Yto xapakTepusyeT BeKTOp yCKopeHus? UTo Takoe TaHT'€HLHAIbHOE U HOPMAJIbHOE YCKO-
penue? [IpowmocTpupyiite 00bICHEHHE PUCYHKOM, 3aMUIINTE (DOPMYITY.

11. Yro Takoe yron noBopora (yrioBoe nepeMmenieHue)?

12. Yto xapakTepusyeT yrioBas cKopocTh? 3amummre GOpMyIBl s CpeTHEH U MIHOBEHHOMN
YIJIOBOM CKOPOCTH.

13. Urto xapaxkTepu3yeT yriioBoe ycKopeHue? 3anuiuTte GopMyiy sl YITI0OBOIO YCKOPEHHUS.

14. KakoBbl HanpaBJI€HUsI MTHOBEHHOW YITIOBOI CKOPOCTHU M YIJIOBOTO YCKOPEHUS?

15. 3anmummte GopMyity ISl HAXOXKACHUS YIIIOBOTO ITYTH.

16. BeiBenute hopMyIibl, CBA3BIBAIOLINE TMHEWHBIE U YIJIOBBIE XapaKTEPUCTHKH JIBUKEHUS.

=

9]

IIpumep pemenust 3axa4m no reMe «Knnemarnka»

[[BI/I)KGHI/IC MaTCpHaHLHOﬁ TOYKHU 3a/1aHO YPABHCHUCM



Fle)=i(1o-5¢ )+ j10¢.
I[Toy4uTh ypaBHEHUE TPAEKTOPHHU TOUKH. HaiiTi 3aBHCHMOCTH BEKTOpA CKOPOCTH Y M YCKO-

peHust 4 ot BpemeHH. J{11i MOMeHTa BpeMeHH f = | ¢ BBIUUCIHUTH: MOIYJIb CKOPOCTH Y ; MOAYIb
yCKOpeHHsI 4 ; MOAYJb TaHTEHIIMAILHOTO yCKOpeHus d,; MOIylb HOPMAJbHOTO yCKOpeHus d, ;
panuyc KpUBH3HBI TpacKTOpuu R .

JlaHo
F=il10-5¢)+j10¢ Pemennel. 3aBMCUMOCTL KOOPIUHAT TOYKH OT BPEMEHHU:
t=1c x=10-5¢":
(X) 5 y=10t.
Y } YpaBHEHHE TPACKTOPHH TOYKHU IIOJIY9UM, BBIPA3UB BpeMs W3
vit) - dle) -9 MIEPBOTO YPaBHEHHMSI M TOACTaBUB BO BTOPOE:
v .-? v=10/2—-02x
a.2da -9 da .o 2. BekTop cKOpoCTH €CTh NiepBasi IPOU3BOAHAS OT PAOUYC-8EK-
2 a, -7 a, -9
R _o mopa 1o BPEMCHH:
o dr -*( ) -
V=——==i(—10¢ J+ j10.
d /
[Tpoexkiust BEKTOpa CKOPOCTH HA OCH:
v,=—10¢t |
v,=10
3aBUCUMOCTD MO0OY/151 CKOPOCTH OT BPEMEHH:
vy =v[(- 100 ) +10°= 10V + 1.
3. BexTop yCKOpeHHs TOUKH €CTh IPOU3BOIHAS OT 8eKMOpA CKOPOCMU TIO BPEMEHHU:
~_dv_ -
a=—=1(—10).
——=i(-10]
4. Monynb ckopocTy uepe3 1 CeKyHay IBUKCHUS:
v=10Vt"+1=10V1"+1=1,41m/c.
5. U3 BBIpaXkeHUs B 1. 3 BUJIHO, YTO BEKTOp 4 HE 3aBHCHT OT BPEMEHH M €I0 MOYIIb HOCTOSI-
HEH:

2
a=10m/c
6. TaHreHIMAIEHOE YCKOPEHUE TOUKH €CTh MIepBasi MPOU3BOIHAS OT M00)/isi CKOPOCTH IO

BPECMCHHU. Torz[a 3aBUCHUMOCTh TAaHI'CHIHWAJIBHOI'O YCKOPCHUSA OT BpEMEHU

Cdv_dliovEFT) 10t
Codt dt N/
TaHreHMansHOE ycKopeHue depes 1= 1 ¢:

10t _10 5 5=7.07m/c.

YT 2
7. Moaynb OJIHOTO YCKOPEHHUSI TOUKH ONPEAEIAETCS BBIPAKECHUEM
a= \/af+ ai .
Ortcrona HaiiieM 3aBUCUMOCTb HOPMAJIBHOIO YCKOPEHHS OT BPEMEHU:
2

' 10t t 10
an:\/az—af: 10— =10 4l ——_—
J VEE+1 C+1 i+l

HopmanbeHOe yckoperue uepes ¢ = 1 c:
10 _10_o 5=707 mic?.

d ———m=——=
n t2+1 \/2

8. Pa,[[I/IyC KPHUBU3HBI TPACKTOPUHU B TOYKEC HAXOAHUM U3 BbBIPAKCHUA:



CI,,ZE.

Otcrona pagnyc KpUBU3HBI TPAEKTOPUHU:

v _ 10V T _M:m(mf.

R=%

a, 10/ve+1 10

Kax BuHO U3 OCIEIHETO BBIpAXKEHHUS, paINyC KPUBU3HBI TPAEKTOPUH TAKXKE SIBIISICTCS
¢dbynkuen BpeMenn. Yepes ¢ = 1 ¢ oH paBeH:

R=10(Vi+1)=10(v2)'=28,3 m.

Oteer: y=10+2-02x ; V=i(-10t)+j10 ; G=i(-10);
v =141 wM/c; a=10m/c” ; a,=7,07 m/c*; a, =707 m/c* m/c’; R =283 m.

Bomnpocs! k 3amure TeMbl
«/lHHAMHUKA MOCTYNATEJbHOI0 U BPALATEJILHOTO ABHKEHHUS»

1. Yto m3yuaer nuHaMuka?

2. Packpoiite cMbICT MOHATUN U (PU3NIECKUX BETWYNH: UHEPIIHS, HHEPTHOCTh, Macca, Cuia,
UMITYJIBC.

3. Kakue cucrtembl oTcueTa Ha3bIBalOT MHEPLUAIBHBIMU?

4. ChopmynupyiTe IPUHLIKI OTHOCUTENIBbHOCTHU [anues.

5. Codopmynupyiite u 3anumure 3akoHbl HploTOHA. YKakuTe rpaHuIbl UX IPUMEHUMOCTH.

6. OnuiuuTe CBOKWCTBA IPAaBUTALMOHHBIX CHUJI. 3alIUIINTE 3aKOH BCEMUPHOI'O TATOTEHUS U yKa-
KHUTE IPAHULIBI €70 TPUMEHUMOCTH.

7. KaxoBa npupona cuisl TpeHus? OnummTe €€ CBOMCTBA.

8. Kakoma npupona cuisl ynpyroctu? Onummrte e€ CBONCTBA.

9. UYro xapakTepu3yeT MOMEHT cuibl? JlaiiTe onpeaeieHre MOMEHTa CUJIbl OTHOCUTEIBHO TOY -
KH ¥ OTHOCUTEJIFHO OCH. 3anuimuTe GOpMyIbl, TPOUUTIOCTPUPYHTE UX PUCYHKOM.

10. Yro xapakTepu3yeT MOMEHT UHEpLHMHU? YeMy paBeH MOMEHT MHEPLUU MAaTepUaIbHOU TOY -
ku? Kak HaliTu MOMEHT UHEPIIMHU TBEPOTO Tena?

11. B yem 3akitouaercs CBOMCTBO aJAUTUBHOCTH MAacChl © MOMEHTA HHEPLUU?

12. Chopmynupyiite u 3anuiute Teopemy Llteiinepa.

13. ChopmynupyiiTe U 3aUIIATE OCHOBHOM 3aKOH JMHAMHKH BPAlIaTeIbHOTO ABM)KECHUS.

IIpumep pemenns 3aaa4m M0 TeMe «3aKOHbI COXPAaHEHUSI B MEXaHHKe»

Hponos 1.157

Pa300beM 11€M0YKY Ha Majbie 3BeHbs auHoi dI w maccoit dm | [lpu mepexxuraHuu HUTH
Ka)KJ10€ 3BEHO NIEPENacT CTONY UMITYJIbC:

dp=vdm (1)

rae vV — CKOpOCTb 3BEHa, MIPUOOpEeTEeHHass K MOMEHTY yAapa O CTOJI MU MaJIeHUuH C BBICOTHI Y .

CxopocTh V BBIpAa3HUM U3 3aKOHA COXPAHEHMsI IIOJIHOM MEXaHUUYECKOM SHEPruu:

dm-v’
2

dm-g-y=

Otkyna
v=2gy. 2)
[TonHbI! UMITYJIBC, TIEPEAaBAEMbIi IIETIOYKOM CTOJY, PABEH CYMME UMITYJIbCOB, MEPEIaBacMbIX
KaXXIbIM 3BEHOM.

[TockonbKy 1ens auuHol | umeer maccy M |, a 3BeHo aimuon 4! —wmaccy dm | To
dl _ dm
l m

nJIn



dm=—dI. (3)

[ToncraBus (2) u (3) B (1), momyyum

dp:\/Zgy-rln—dl.

[pouHTerpupyeM BhIpaxkeHue, npuss d/=dy

P
J dp=
0

1
fT—ngydy.
0

B uTore noiHbIil UMITYJIBC, NEPENAHHBIN IIEMTOYKOU CTONY:

N —

10.

I1.

12.

13.

14.

15

I
p=22g [ Vydy=2m gl
0

Bonpocsl k 3ammTe TeMbl «MexaHu4eckne KoJie0aHusD)
Yro takoe xonebanusn? Kakue yciaoBusi HEOOXOIUMBI JIsl BOSHUKHOBEHHUS KOJICOaHU?
Kakne komeGaHusi Ha3bIBAlOTCSI TapMOHUYECKUMHU? HazoBure XapakTepuUCTHUKH
TapMOHHYECKHUX KOJICOaHUH.
3anuIuTe ypaBHEHHE TapMOHMYECKMX KoneOaHui x = f(f) , HNpOWUIIOCTPUPYHTE €ro
rpadukom. [TosicHUTE CMBICIT KaXK10¥ BETMYUHBI, BXOAICH B ypaBHEHHE.
3anuIunTe 3aBUCUMOCTb CKOPOCTH M YCKOPEHHUS TapMOHHUYECKH KOJEOMIOLIEHCs TOYKH OT
BpeMeHH. YeMy paBHO MaKCHMaJbHOE 3HAYEHHE CKOPOCTH U YCKOPEHUS?
BeiBenuTe ypaBHEHHE rapMOHUYECKOTO OCHMIIIATOPA HA IpUMepe MPYKHUHHOTO MasiTHUKA.
3anummuTe BBIPAXKEHUS IS LUKIMYECKOM 4YacTOThl M IMEpUoJa MaTeMaTH4ECKOro,
NPY>KUHHOTO U (PU3NYECKOTO MasiTHUKA.
YeMmy paBHa KHHETUYECKas, IMOTCHLMAJbHAs W TIIOJHAs DSHEPIrUs NpU TapMOHUYECKUX
konebanuax? Kak 3aBUcHUT 3Heprus KoiebaHui OT aMIUIUTY/Ibl U 4aCTOTHI?
Kakue koneOanusi Has3blBaloTCsA 3aryxalomumu? Yrto sBIsSETCS NPUYMHOM 3aTyXaHUA
KojeOaHuit?
BeiBemute nuddepeHanbHOe  ypaBHEHHE 3aTyXaloIluX KoJeOaHWH Ha mpumepe
NPY>KUHHOTO MasiTHUKA.
3anummTe ypaBHEHHE 3aTyXalONMX KoineOaHuid x = f{f), MpOMILTIOCTPUPYNUTE ero rpaduroM.
[TosicHUTE CMBICH KaX 10 BEJTMUMHBI, BXOALIEH B ypaBHEHHUE.
Kak cBs3aHBI 4acTOTa 3aTyxamIIUMX KoJeOaHWH M COOCTBEHHas YacToTa KoJeOaHWH
CUCTEMBI?
PackpoiitTe ¢u3nueckuii CMBICT CIEAYIONIMX XapaKTePHCTUK 3aTyXarolluX KoJIeOaHWH:
KO3 (UIMEHT 3aTyXaHusi, BpeMsl pellakcalluM, JEKPEMEHT 3aTyXaHMs, JorapupMHuecKuit
JNEKPEMEHT 3aTyXaHusi, JOOpOTHOCTh. 3amumuTe (OPMYIBI IS HAXOXKACHUS OTHX
XapaKTEePUCTHUK.
Kakne koneOaHWMsi Ha3bIBAlOTCS BBIHY)KICHHbIMH? 3amummure audQepeHnnaIbHoe
ypaBHEHHE BBIHYKJCHHBIX KOJI€OaHUH.
Uto Takoe pe3oHaHc? 3apuCyWTe pPE30HAHCHBIC KPHUBBIC [JISi PA3THYHBIX 3HAUCHUU
ko3 duienTa 3aTyxaHus.
Kak naiitu 106poTHOCTB KOJIeOaTeIbHON CUCTEMBI IO PE30HAHCHON KPUBOM?

. HpI/IBe,Z[I/ITe AHAJIUTUYCCKOC BBIPAKCHUC U Fpa(l)I/IK 3aBUCUMOCTU SHCPIrUH BBIHYKJICHHBIX

KoJieOaHU OT BPEMEHH.

IIpumep pemenus 3a1a4m no TeMe «MexaHn4ecKue KoJiedaHUD)



I'ups maccoit m = 0,6 Kr nojBeIIeHa K NpyXuHe kecTKocTbio k = 30 H/M u coBepiaer B BsI3-
KoM cpene ynpyrue konebanus. Jlorapudmudeckuii gekpemenT 3aryxanus paBeH A = 0,01. Cuuras
KO3(GUIMEHT 3aTyXaHusi MajbIM, ONpPEICTUTh BPeMs T U YHCIO IMOJHBIX KonebaHui N, KOTopble
JIOJKHA COBEPIIUTH TUPSI, YTOOBI aMIUINTY/Ia YMEHbIINIACh B 3 pasa.

3aBUCUMOCTb aMIUIUTYAbI KOJIEOMIOIIEeNcs THPU OT BPEMEHHU:
A=A,e ",

AmmuinTyaa xkonebanuii B HEKOTOPBI MOMEHT BPEMEHH 1
A=A ’"

AMIuMTya uepe3 BpeMsi T OT MOMEHTa BPEMEHH 11

A2:A087ﬁ )

CormnacHo ycloBHIO:
A

_1:3;

A,

NN
1, A
T=—+In —.
B A
Koaddunuent 3aryxanus S cBsizaH ¢ JorapuMUYECKUM JAEKPEMEHTOM 3aTyXaHHUsl A COOTHO-
IIICHUCM .

A
B_TJ

rae T — nepuon 3aTyXaroIux KojJeOaHuil.
Ipu masom 3atyxanuu (@, > ) mepuon 3aTyxaromux konebanuii T 6IU30K K TIEPHOIY COO-
CTBEHHBIX Konebanuil cuctemsl 7. i IpyKMHHOTO MasiTHUKA

Ty=2m \%_

Torma Bpemsi, 3a KOTOpOE aMILTUTY/Ia YMEHBIITUTCS B 3 pasza

T A 2 A
I:—-ln—lz—n- ‘In—=97,6¢.
2 A A A,
Yuciio konebaHun HaﬁﬂeM N3 OUCBUAHOI'O COOTHOILLICHUA
Tt
A A A
y=Xt_A A1, A g
T T A

Bomnpocsl k 3amure TeMbl «YNpyrue BOJHbD)
UYro takoe BoiaHa? Ha30BUTE OCHOBHBIE BU/IbI BOJTHOBBIX ITPOLIECCOB.
Kaxkwue BosiHBI Ha3bpIBatOTCS ynpyrumu? [IpuBenure npumepsl.
UYro siBiisleTCs XapaKTEPHBIM CBOMCTBOM BOJIH?
B uem paznuuns mMexay NpoaoJbHBIMU U MONIEPEYHBIMUA BOJTHAMU?
PackpoiiTe cMbIC MOHATUN: (DPOHT BOJIHBI, BOJNHOBAs IMOBEPXHOCTb, CKOPOCTH BOJIHBI,
JUTMHA BOJIHBI, BOJTHOBOE YHUCJIO.
6. Uro omnpenenser ypaBHEHUE BOJHBI? 3alUIIMTE YypaBHEHUE IUJIOCKOM  BOJIHBI,

M
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PacIpOCTPAHSIOLIECHCS BIOJIb OCH X.

UTO Ha3BIBAIOT IJIOTHOCTHIO YHEPTHM BOJMHBI? YeMy paBHO cpellHEEe MO BPEMEHH 3HAYEHUE
MJIOTHOCTU SHEPTUU B IaHHOM TOUKE?

Yrto Takoe cTosuas BOJIHA?

Bonpocsl k 3amute TeMbl «MoJiekyJaspHas GU3HKa)

Yro nzyuyaeT MoneKkynsapHas puznka?
KakoB nopsi1ok BeTU4MHbI pazMepa atoMa?
Packpoiite cMbICIT OHATUH «MOJIEKYJIA», «MOJIb», «OTHOCUTENIbHAs aTOMHAsl Macca», «OT-
HOCHUTEJIbHAs MOJIEKYIISIPHAs Maccay, «MOJISIpHAsi Maccay.
Yro nokasbIBaeT uncio ABoragpo?
CdhopmynupyiiTe 0CHOBHBIE OJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
Onumure XapakTep B3aUMOJECHCTBUS MEXAY MOJEKYIaMH B MAaKpOCKONMYECKHX Tejax.
[IpoummtocTpupyiite onucaHue rpaguKom.
OnuinTe OCHOBHBIE CBOMCTBA a3a Kak MaKpOCKOIIMYECKOTO TeEa.
OOBsicHUTE Ka4eCTBEHHO MPUUMHY JIaBICHMS ra3a Ha CTEHKH COCY/a.
Yro coboii mpeacTaBiIsieT MOIEIb UeaIbHOTO Traza’?
UTo0 Takoe MUKPOCKOMMYECKUE U MAaKPOCKOTTMYECKHUE MapaMeTpsl raza? [lepeuncnure ux.
3anuuMTe 0CHOBHOE YPAaBHEHUE MOJIEKYIISIPHO-KUHETUUECKOW TEOPHUH.

Packpoiite pusndeckuii cMbIcT aOCOTIOTHOM TEMIIEpaTypHhI.

3anuiuTe U NMPOKOMMEHTHUPYHTE ypaBHEHHE COCTOSHMS HAEaJbHOro rasa (ypaBHEHUE
MenneneeBa-Knaitnepona).

UYro Takoe yucio creneHer cBoo6oabl? CKOMBKO CTerneHei cBoOO bl MMEIOT OHOaTOMHas,
KECTKasl IByXaTOMHasl 1 KECTKasi TpeXaToOMHasl MOJIEKYJIbI ra3a?

Kak hopmynupyercs 3akoH paBHOPACIPEIEICHUS YJHEPTUH 110 CTENEHSIM CBOOOIbI?

Uto Takoe uzonponecc? PackpolTe CMBICT Ka)A0ro W30Mpolecca uaeanbHoro rasa. [pu-
BeauTe rpaduku uzonpoueccos B koopaunatax P(V), (T), P(T).

Uto Takoe BEpOATHOCTh JUCKPETHOTO CIy4alHOTO COOBITHSA?

Uto Takoe BEPOSITHOCTh HEMPEPHIBHOTO CIYYaifHOTO COOBITHS?

CdopmynupyiiTe mpaBuiIo HOPMUPOBKH.

Uro takoe ¢pyHkuus pacnpenenenus? Kakos ee cmbica?

[Ipusenure rpadux u dopmyny pynkuuii pacnpenenenus ['aycca. Ilpusenurte mpumep
CITy4aliHBIX BEJIMYHH, OMMCBHIBAEMBIX 3TOH (QYHKIMEH pacipenaeaeHHs.

3anuumTe 6apoMeTpudecKyro GopMyily, OObSICHUTE CMBICI BXOASIIUX B HEE BEIUUNH.

Uro omuceiBaeT ¢yHKIUs pacrpenenenus Maxcsemia? Mzo0Opasute rpaduk ¢yHKIuy,
ITPOKOMMEHTHUPYHUTE €rO0.

Kak n3menuTcst Bua QyHKIUM pacrpeneieHus MakcBeiuia Mpu U3MEHEHUH abCOIIOTHON
TeMIlepaTypsl raza?

Kak u3 ¢pynkunum pacnpeneneHuss MakcBesia HallTH OTHOCUTENBHOE YUCIO MOJIEKY, CKO-
POCTH KOTOPBIX JIEKaT B HEKOTOPOM 33JaHHOM MHTepBase?
. Uro noka3zpiBaeT pacnpezaenenue bonpimana? Kak oHo 3anucsiBaercs?

MeTonuyeckue peKOMEHIANUN K PelIeHUI0 32124 110 TeMe
«Pacnpenenenue MakcseJia o MoAyJI0 CKOPOCTI
. ®yHkus pacnpenenenus Makcsenna:

F(v)—4n AT ve ™ .

. Bun ¢pynkiun pacnpenenenus Makcsenna i azora npu 71 =250 Ku 7, = 720 K:
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I'paduxu dpynkumii pacnpenenenus Maxcpeiia Jiis a3oTa:
T'=250 K; I, =750 K

DyHKIUSA pacnpenesieHUs] BBIXOAUT U3 HyIsl. DU3UYECKU 3TO O3HAYAET, YTO B ra3e HET MOJIE-
KYJI C HYJIEBOM CKOPOCTBIO M, COOTBETCTBEHHO C HYJIEBOM KMHETUYECKOW SHEPTUECH.

[Tpu Gonmpmx 3HAYEHUSIX CKOpOCTH (QyHKuus I (v) acumnrorHueckn CTPEMUTCS K HYIIO.
@U3MYECKU 3TO 03HAYAET, YTO OYEHb HU3KA BEPOATHOCTH TOTO, UTO MOJIEKYJIA UMEET CKOPOCTh, Ha-
MHOTO IIPEBBIIAIOILYIO CPEAHIOI0 CKOPOCTb.

3. BeposATHOCTB TOT0, YTO MOJIEKYJIa IMEET CKOPOCTh B HHTEpBasie oT vV jo V+dv .
w=F (v )dv .
4. OTHOCHUTEIBHOE YKCIIO MOJIEKYII, HIMEIOIINX CKOPOCTh B HHTEpBase or vV jo V+dv :
dN
—=F (v )dv .
N

5. Kak HallTh OTHOCUTEIBHOE YHCIIO MOJIEKYI, CKOPOCTh KOTOPBIX JISKUT B HEKOTOPOM 3aJ1aH-
HOM HHTepBae?

5.1. Ecitu mpuHa uaTepBana Mana (@ <V, ), 7o oTHOCHTENHEHOE YHCIIO MONEKYIN MOKET
OBITh HAMJIEHO KaK IIOMIAb MPSIMOYTOJIbHUKA, BEICOTONH KOTOPOTO SIBJSETCS 3HAUYEHUE PYHKIIUU
F (Vl) , & INIMPUHOM — BeJIMUnHA uHTepBaia AV (puc. 2):

AN
—=F|(v,]Av
N ( 1)

5.2. Eciiu mmmprHa UHTEpBajia BEJIMKA, TO OTHOCUTEIBHOE YHCIIO MOJIEKY]I HAXOJUTCS UHTE-

rpupoBaHreM (YHKIIMH pacpeesIeHus:

Vv,

AN _ ¢
N

vl

3HaueHHe ONPEAETICHHOT0 MHTErpaja YHCIEHHO PaBHO IUIOIAAM TMOJ IpaduKoM (QyHKIHH
Flv), OTrpaHMYEHHOW 3HAUYEHUsIMU cKopocTH Vi u V, (puc. 2). Caenyer NOMHUTH, 4TO (QYHKITUS
F(v) ne umeem nep6eoobpasHoll U 3HAYEHUE OINPEAEICHHOIO MHTErpaja B 3TOM CIy4ae MOXKHO
HaUTH TOJBKO YUCIIEHHBIMA METOJaMH.
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6. Kak HailTH OTHOCUTEIBHOE YHCIIO MOJIEKYJ, CKOPOCTh KOTOPBIX @bllie HEKOTOPOTO 3HAYE-
Hus VvV, ?
B 3T0oM ciiyyae uHTerpupoBaHue cieAayer BeCTH oT vV, g0 ®

AN—N:{ F (v)dv.

O‘ICBI/II[HO, YTO MOJICKYJIa HC MOXCET UMCTh OCCKOHEYHO OOJIBIIIOC 3HAUCHUE CKOPOCTHU U BbI-
60p BCPXHETO IIpeaciia €CTb YUCTO MaTeMaTU4eCKUM IIpUCM, yI[O6HbII>i IJIsL TCOPETUUCCKOI'O aHAJIN -
3a.

7. Kak HaliTH OTHOCHUTEIBHOE YUCIIO MOJIEKYJ, CKOPOCTh KOTOPBIX HuUdCe HEKOTOPOro 3Haye-
Husa vy ?

Monyib CKOpOCTH HE MOXKET ObITh MEHbILIE HYJS, IOATOMY MHTETPUPOBAHUE CIEAYET BECTH
or0mo v, :

AN_N: {F(v)dv.

8. [Ipu mpoBepke aeKBaTHOCTU IMOJIYYEHHOTO pe3ylibTaTa HYKHO YYUTHIBATh, YTO (DYHKITHS
pacnpezneneHuss Makcseia NOAYUHAETCS IPaBUILy HOPMUPOBKH, T. €.:

fF(v)dv:L

Taxum 00pa3om, 000i pe3ynbTaT, OJYyYEHHbIN B MyHKTaX 5-7, HOAYNUHSAETCS HEPABEHCTBY:

AN<1.

MeTtonnyeckne peKOMeHAAllMH M IPUMepP PeLleHusl 3a/1a4H4 110 TeMe
«A3MeHeHne SJHTPONUH B H30IIPOLECCax»
IIpu HarpeBaHuu 2 MOJb ABYXaTOMHOIO MJI€aJIbHOTO ra3za ero abCotoTHas TeMIepaTypa yBe-
au4ymiIack B n = 2 paza. Onpenenauts U3MEHEHHE SHTPOIMH, €CIM HarpeBaHue NpoucxXoquT: 1) uso-

Tano XOpHO; 2) n300apHoO.
i=5
V. =2 MOIlb PemennelI3Menenne SHTPONMK IPH PABHOBECHOM IIEPEXOJIE Ta3a U3
n="T)/T=2 COCTOsIHUS | B COCTOSIHUME 2 ONPEEISETCS BRIPAXKEHUEM:
1) V= const
2) p = const
AS, —9

AS, -9



2 o)
AS=| —=;
5

e ' — Temmeparypa pesepByapa, OT KOTOPOTO CHUCTEMA MOIydYaeT Temiory; $Q — GeCKOHEYHO
MaJjioe KOJIMYECTBO TEIIOTHI, TOJIy4Y€HHOE CUCTEMO OT HarpeBaTes.

CormnnacHo nepBoMy Hayaly TEpMOJUHAMUKU:

6Q=dU+6A.
Torga BbIpaxeHue 1151 U3MEHEHHUS 3HTp0HI/II/I MIPUMET BUL:
dU + (SA
T

1. M30x0pHBIii nporece
[IpumMeHMM MOTy4E€HHOE BBIpak€HUE K M30XOpHOMY mpoueccy. ITockonbky V' = const, 10 pa-
6ora 6 A, =0. Torna

24U,
AS = —.
T
BHyTpeHHHH SHEPTHUA UACAJIBHOTO Ira3da OIPCACIISICTCS BhIPAKCHHUEM
U==vVRT,
2
COOTBETCTBCHHO
d U==vRdT
2
i
2 —vRdAT T,
2 i dT _ i T, )\ i
Asl_lf —== RTj === R(In (T, }-In (T, ))==vRIn T F3 Rln(n)

i
YunTHIBas, 4TO MOIAPHAS TETIOEMKOCT PU IOCTOSHHOM 00beme C = 2_R s IIOIIy4YUM
AS,=C,vIn (n)=28,8[uc/K

2. N306apHsIit mporiece
B n306apHOM mpoliecce moBOAMMAs TEIIOTA PACXOAyeTCs Ha COBEPIEHUE Ta30oM paboThl U
N3MCHCHHC €TO BHYTpeHHefI 3HepFI/II/I. BBIpa)KeHI/Ie JJIs1 USMCHCHU L 3HTpOl'II/II/I HpI/IHI/IMaeT BUI:
©dU,+G6 A,
ns=f
T
2dU, +68A,
as= [ I, 84
1 1 T

HepBoe claraeMoe IpaBoi 4acTH paBEHCTBA HAWJIEHO paHee:

“d U,
——=C,vIn ( )
T
Haiinem BrOpoe ciaraemoe. Pabora rasa:
6A = pdV .
Jlnst m306apHOTO TIpoliecca, (p = const, Macca raza HEM3MEHHaA), JICHCTBUTEIHHO BBIPAKCHHE:
pdV =v RdT .
Torma

!6;‘ —fpdv Rj—_len( ).



B utore, u3smMeHeHne SHTPONUHU B H300apHOM Mpoliecce:
AS,=C,v-In(n)+vR-In(n)= (CV+R)vln (n).

ModsipHas TEIIOEMKOCTh MPH MOCTOSTHHOM JIaBJICHUH
C,=C +R.

B utore nonyuum

AS,=C,vIn(n)=40,3 nc/K.

OTtBerT: ASl:28,8,HJ+C/K ; A 52:40,3 ,HJ*C/K

Bonpocsl K 3amuTe TeMbI «JIEKTPOCTATHKA)»

1. DnekTpuueckui 3aps, ero cBoicTaa.

2. 3aKOH COXpaHEHUs HIEKTPUICCKOTO 3apsia.

3. 3akon Kynona — popmynupoBka, rpaHUIbl IPUMEHUMOCTH.

4. Yto Taxoe anekTpocrarnyeckoe mone? Uem oHO co3maeTcs u Kak OHapyKUBaeTcsi?

5. HampspkeHHOCTBh 3nekTpocraTuyeckoro noss. [Ipunuun cynepnosunuu. IIpumenenue
NPUHIUIA CYTIEPIIO3UIMN JJISl pacueTa MEeKTPOCTATUYECKUX MOJIEH.

6. Packpoiite noHATHs: 00bEMHAas1, TIOBEPXHOCTHASI U JIMHEIHAs IUIOTHOCTD 3apsi/i0B.

7. I'padnueckoe U300paKeHHE AMEKTPOCTATUYECKOTO TIOJISt B BUC TUHUI HAMIPSHKEHHOCTH.

8. IToTok BeKTOpa HANpPsHKEHHOCTH JIEKTPOCTATUYECKOTO MOJIS.

9. Teopema ['aycca, €€ mpumeHeHue Uit pacyeTa dIEeKTPOCTATUIECKUX TOJIEH.

10. PaboTa 31eKTpoCcTaTUYECKOro MO 0 MEPEMELLIEHHIO 3apsia.

11. TloTenuman — 3HepreTuyecKas XxapakTepucTuka nossi. Cea3p MEXy HANPSHKEHHOCTBIO U
HOTEHIIAAJIOM.

12. T'padmyeckoe U300paKEHHUE IICKTPOCTATHUSCKOTO TOJII B BUJC SKBUIIOTCHIIMAIBHBIX
MMOBEPXHOCTEH.

IIpuMmep peuieHnst 3a1a4M 10 TeMe «JIEKTPOCTATHKA»
Hponos 3.15a.

Tak kak paanyc 3aKpyIJICHUsI MHOTO MEHBIIE JUIMHBI HUTU TO €€ MOX-
HO cuuTarh OeckoHeyHOW. [[nst pacuera HampskeHHOCTH B Touke O pazo-
ObeM HHUTb Ha TPH y4acTKa.
Ez E=E 1+E 2+E 3
rne  E; — HanpsHKeHHOCTh CO3/1aBaeMasi yyacTKoM 1;
E; — HanIpsHKEHHOCTH CO3/1aBaeMasi y4acTKOM 2;
3 E; — HatIpsKEHHOCTh CO3/1aBaeMasi y4acTKoOM 3;
Bekropel E; u E, HanpaBiieHbl noj] yriioM 45° K COOTBETCTBYIOIIUM y4yacTKaMm U B Touke O
PaBHBI 110 MOYJIIO U IPOTHUBOTIOJIOKHBI IO HampasieHuo. Takum oOpazom:
E 1+ E 3=0
HanpsikeHHOCTB co3aBaeMast Iyroi 2 pacCUuTHIBACTCS 10 (popMyIie:
a A

E=F,=—2—2sin (£ | —2—sin (45 )= —Z—
4me R 2 2me R 2\/27T£0R

BonpocsI k 3amuTte TeMbl «I10CTOSIHHBIN TOK»

1. Yro Takoe anekrpuueckuil TOk? UTO MPUHUMAIOT 332 HaNpPaBICHUE MICKTPUYSCKOTO TOKA?
Yro Takoe JUHUU TOKA?

2. Kakue 4acTHIIbI SBISIOTCS HOCUTEISIMH TOKa B METaJlIaX, ra3ax, )HIKOCTIX, MOTYIPOBOI-
HHUKax?

3. BO3MOXHO 1M CyIIECTBOBAaHUE ANEKTPUUECKOTO TOKA B BaKyyme? DJIEKTPHUUECKOE COIMpO-
TUBJICHHE IMPOBOJHUKOB, €r0 Tpuposa. [[oHATHE YIeIBbHOTO COMTPOTURIICHUS.

4. XapaKTepHCTUKHU ICKTPUUIECCKOTO TOKA — CHJIA TOKA, TUIOTHOCTh TOKA. X CBSI3b APYT C ApYy-
TOM.
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KaxoBbl yciioBUsI BOSHUKHOBEHHUSI M TTOAIEPKAHUS IIEKTPUUECKOTO TOKa?

6. Hcrounuk Toka — HazHaueHue U QyHkius. Ilonstue cropoHHux cui. HampsikeHHOCTh U
pabora cropornux cui. JJIC kak XapakTepuCTHKa MCTOYHHKA TOKa. BHyTpeHHee compo-
THBJICHHE MCTOUYHHKA TOKA.

7. OnHOpPOIHBIN W HEOAHOPOJHBIN yuacTku nenu. Hampspkenue Ha ydactke nenu. Paznuuune
MOHATUH «HanpskeHue», «C», «pa3HOCTh MOTEHIIUAIOBY.

8. 3akon Oma Al OMHOPOMHOTO y4YacTKa LIeMH B MHTErpaibHOU U nuddepeHmansaoit  gop-
Me.

9. 3akon Oma AJi1 HEOAHOPOJHOTO y4yacTKa IIEMM B WHTETrpaibHON U nuddepeHnmansHoi
dhopwme.

10. TemnoBoe, XUMHYECKOE U MarHUTHOE JIEHCTBUE TOKa. PaboTa M MOIIHOCTh IEKTPUUYECKO-

ro Toka. 3akoH [[xoyns-Jlenua.

IIpumep pemenust 3a1a4m 1m0 TeMe «3akoH OMa 1JIsl HEOHOPOAHOI0 YYACTKA LeNnn»
Uctounuxkun E,=15B u E,=1,6 B wuwmeror Bayrpennne conporusienns ', =0,6 Owm u
r,=0,4 Om coorBercTBeHHO. HaiiTH pa3sHOCTH MOTEHIMAIOB HA 32KMMaX MCTOYHUKOB B CIEIYIO-

mux clrydadax: 1) HCTOYHUKHU COCAUHCHBI PASHOMMCHHBIMH IIOJIHOCAMU, 2) HCTOYHHUKH COCIHMHCHBI
OJHOMMCHHBIMMU ITOJIFOCaAMH.

JlaHo

E=15 g Pemennel. PaccMoTpuM BKIJIIOYEHHE HCTOUHHUKOB

e pa3HOMMEHHbIMU TonocamMu (cMm. puc.). Hanpasnenue a
E,=16 B TOKa (IIPOTUB YacCOBOH CTpENKU) B TAKOW CXeMe OJHO- i
r,=0,6 Om 3HAYHO ompezensiercs: HanpasneHneM JJIC UCTOYHNKOB. B, f_ _].
r,=04 Oum 3a MOJNIOKUTENBHOE HANPABJICHUE IPUMEM IYTh OT TOYKK = —

a k Touke b. HarpapiieHne Ha PUCYHKE [OKa3aHO MyHK-

PPy -7 THPHOM CTPEJKO}L. b

CRRK

SanuieM 0000meHHbI 3ak0oH OMa JjI1 HEOgHO- -
posHOTO yyacTka nemu a — £, — b:
[= (‘Pa_‘Pb)"'El .
r

Tox u DJIC UMEIOT MONIOKUTETHHBIN 3HAK, TOCKOJIBKY X HANPABICHUS COBITAAIOT C BRIOpPAaH-
HBIM ITOJIOKUTEIIEHBIM HAITPABJICHUEM.

PaccmoTpuM ydacTok nenu a — E, — b. O606mennslii 3akon OMa JUIsl JaHHOTO HEOJXHOPOJI-
HOTO y4YacTKa I[eNH UMeeT BUJI:
(‘Pu Py )_ E,

r, ’

—J=

Pemtas st YpaBHCHHA COBMCCTHO IOJYUUM:
EZrl_Elrz — 1,6'0,6_1,5'0,4 :O’4B.
r +r, 0,6+0,4

(pa_(pb:

IIpakTH4Yeckoe 3aJaHNe: COCTABUTh CUCTEMY ypaBHEHUH 1o mpaBwiaM Kupxroda s Ha-
XOXIACHHA TOKOB BO BCEX BETBAX CXCMBI, 1/1306pa>1<eHH0171 Ha PUCYHKE.



MeTtonnyecKkne peKOMEHAAIUH 110 COCTABJICHUIO CHCTEM
ypaBHeHuii o npasuiaM Kupxroga

IIpaBuna Kupxroda npumeHstoTes i pacdeTa CI0KHBIX pa3BETBIECHHBIX LIeNel MOCTOSHHO-
IO ¥ IIEPEMEHHOIO TOKa.

JUia onucaHusl pa3BETBIEHHBIX MIEKTPUYECKUX LENEH MCIONIB3YIOT CIEUAIbHBIC TEPMUHBL:
6emev, y3eil U KOHMyp.

Bemegb — y1acTOK JIEKTPUYECKON LI, BIOJIb KOTOPOTO MPOTEKAET OAMH M TOT K€ TOK. Ber-
Bb IIPEJCTABIISIET COOOM OIMH WM HECKOJBKO AJIEMEHTOB AIEKTPUUECKOH LIETIH, COEUHEHHBIX I10-
cienoBarenbHO. OTPE30K LENH ¢ HYJIEBBIM CONPOTUBIIEHUEM HE 00pa3yeT BeTBb. CXxeMa Ha pUCYHKE
COAEPKUT 8 BETBEH. YUaCTOK LIENU MEXKY TOUKAMH € U e’ BETBbIO HE ABIISAETCS.

Y3en — mecto coenunenus tpex u 6onee BerBeil. Ha snexTpuyeckux cxemax ysen o0o3Haya-
10T Toukoil. Cxema Ha puc. 4.1 umeer 5 y3110B — a, b, ¢, d n e. Touka e’ uMeeT OIMHAKOBBIN MOTEH-
[[MaJl ¢ TOYKOH e U MOATOMY y3JIoM He siBisgeTcsi. CoueTaHusl To4YeK, O00HbIE e U e’ clelyeT Cuu-
TaTh ¥ 0003HAYATh KaK OJIUH y3ell.

Konmyp — 3aMKHYTBIM ITyTh, IPOXOIAIIMNA IO OJHOW WJIM HECKOJIBKHM BETBSM, B KOTOPOM
OJIUH U3 y3JIOB SIBJISIETCS HAaYaJIbHOM U KOHEYHOU TOYKOH ITyTH.

IIpumepaMu KOHTYPOB SIBJISIFOTCSI 3AMKHYTBIE ITyTH:

a-R4-d-R6-c-R3-b-E1-a )
b-R3-C-R5-E2-€-R2-b )
d-R7-e-R2-b-E1-a—R4-d.

IIpaBuna Kupxroga GpopMyarpyroTcs clieayrouM o0pa3oMm.

I npasuno Kupxzogpa. Anrebpandeckas cyMmMa TOKOB, CXOSIIUXCS B y3J1€, paBHA HYJIIO:

z Ik =0

k

II npasuno Kupxzogpa. B mo60M 3aMKHYTOM KOHTYpPE€ Pa3BETBICHHOW 3JIEKTPUUYECKOMN LENH
anredpanyeckas CyMMa IaJIeHUH HaNpsHDKEHUH Ha ydacTKax 3TOro KOHTypa paBHa ajaredpandeckoin
cymme JJIC, nelcTBYIOIUX B 3TOM KOHTYpE:

IR, = Z E

k m

m

5
rne [ R; — majneHue HanpshKeHus B k-1l BeTBU; [, — TOK, MPOTEKAIOIIUN B k-1 BETBH; Ry — cymMMapHOe
COIIPOTUBJIEHHE BCEX DIIEMEHTOB k-ii BETBH, BKIIIOUAsi BHYTPEHHHUE COMPOTHUBIICHUS BXOIAIINX B HEE
ncrounnkoB JJIC.

B ob6mem cinyyae aHanu3 3J€KTPUUYECKOM CXeMbI IPEINoaraeT HaXoXKAeHUE TOKOB, HalpsKe-
HUM U MOIIIHOCTEN BCEX €€ YYACTKOB.

Haubonee pacnpocTpaHeHHOI 3a1a4eil ABIsSETCS HAXOXKICHUE TOKOB B BETBSIX MPH U3BECTHBIX
3HaueHusAx JJIC u conpoTuBieHui B cxeme. [{is ee pereHus: peKOMEHIyeTCsl UCIIONb30BaTh CIEAy-
0NN aTOPUTM:

1. Omnpenenuth 4uCIO BETBEU n U y3JI0B m B cxeMe. KolnuecTBo MCKOMBIX TOKOB BCET/a
PaBHO YMCIly BETBEU M.

2. TIpou3BoabHO 337aThCsl HAPABJICHUSIMHU TOKOB B BETBSIX U 0003HAYUTH UX HA CXEME.

3. BwiOpars m-1 y3710B ¥ cOCTaBUTH JJIsl HUX ypaBHeHHS 10 | mpaBuny Kupxroda. Tokw,



BXOJAIIHUE B y3Jbl, PEKOMEHYETCSl IPUHUMATh CO 3HAKOM «1», BBIXOJSLINE U3 y3JI0B —
CO 3HAKOM «—».

4. BeiOparb n-(m-1) HE3aBUCUMBIX KOHTYPOB U COCTaBUTH JUId HUX ypaBHeHus mo Il mpa-
By Kupxroda. KoHTypbl TOMKHBI OTIMYaThes APYT OT Apyra Kak MUHHMYM OJHOM
BeTBBIO. [[/1 Kax/10ro KOHTypa He0OXOAMMO 3a/aTh HampaBieHue 00xona (1o 4yacoBOU
WM MPOTUB YacoBOM cTpesiku). Eciu TOK B BETBU COBMAJAET C HaNpaBiIeHHEM 00X0/a,
TO IIaJICHUE HAIPSHKCHUS 3alIUCBIBACTCS CO 3HAKOM «1», €CIIM HE COBIANACT, CO 3HAKOM
«». 3a HarrpasiieHne J/]C yCcI0BHO MPUHUMAIOT HaNpaBiI€HWE OT MUHYCOBOIO K TUIHOCO-
BOMY BBIBOJY BHYTpH uMcTOo4YHMKA. Ecin Hanpasienue JJIC coBmagaeT ¢ HalpaBiIeHUEM
00xo/1a KOHTYpa, TO COOTBETCTBYIOIINN UCTOUHHUK 3aMKCHIBAETCS CO 3HAKOM «+» U HAO-
OOpoT.

5. PemmnTe nony4eHHyr CHCTEMY JMHEHHBIX YpaBHEHHN. Ecu MOydeHHBIN B pe3yabpTare
pacd4eToB TOK MMEET 3HAK «—», TO €r0 UCTUHHOE HAIPaBJICHUE IPOTUBOIIOIOXKHO Iep-
BOHAYAJILHO N30paHHOMY.

BaykHelmmM KpuTepueM NMpaBWIBHOCTH pacdeTa sSBISETCS BBINOJIHEHNE 3aKOHA COXPaHEHMS
SHEPTUH, KOTOPOE BBIPAXKAETCS YEPE3 ycaosue Oananca MouwyHocmeil: CyMMapHash MOIIHOCTD,
OT/laBaeMasi UCTOYHHKAMH TOKa B JIFOOOW MOMEHT BPEMEHHM, pPaBHAa CyMME MOIIHOCTEH, pacxoiye-
MOH BO BCEX YYaCTKaX pa3BETBICHHOM 3JIEKTPUYECKOM LIETIH.

Ypaenenue 6ananca mouwsnocmeii B 06111eM BHJIE 3aNIMCHIBAETCS CISTYIOIIUM 00pa3oM:

ZEmIm:Z IiRk ,

rne En u I, — cootBeTcTBEHHO, JJ{C MCTOUHMKA U TOK Yepe3 HETO.

Ecnu nctuHHOE HanpaBieHUE TOKA Yepe3 UCTOYHHUK coBMaaaeT ¢ HanpasienueMm IJC, To uc-
TOYHUK PabOTaeT B peXUMe TeHepaTopa dHEPTUHU U TnpousBenenue FE,l, 3amuchIBaeTCs CO 3HAKOM
«+». B mpoTUBHOM ciTy4ae, UICTOUHHUK SIBJISETCS MOTPEOUTENEM SHEPTUu, U pousBenenue E,l, 3a-
IIACBIBAETCS CO 3HAKOM «—». Bce ciaraeMble IpaBoi 4acTH ypaBHEHUS 3aBEIOMO ITOJOKHUTEIBHBI.

BrinmonHeHue ycinoBus 6aaHca MOIIHOCTEH B Mpeaenax JOMyCTUMON MOTPEIIHOCTH MOATBEP-
KIAET MPABWIHLHOCTH MPOBEICHHOTO pacyeTa.

Bonpocsl k 3amurte TeMbl « MarHUTOCTATHKA)

1. Yto Takoe mMarHutHoe mnoie? MCTOYHMKM MarHuTHOro mnois. MHaMkatopel MarHuTHOTO
TTOJIS.

2. MaruuTHast MUHAYKIHS — CUJIOBAs XapaKTEPUCTUKA oM. UTO 3TO Takoe MO ONpPENEIIEHNI0?
UYT0o npuHUMAIOT 32 HAIIPABJIEHUE BEKTOPA MATHUTHON UHAYKIUU?

3. BusyanbHoe n300pa’keHre MarHUTHOTO T10JIsl B BUJIE TIMHUA MarHUTHON MHIYKIMH (TIpaBU-
na).

4. KapTuHa CUIOBBIX JIMHUH TIOJI0COBOTO IMMOCTOSHHOTO MAarHuTa M MpsIMOTO NMPOBOJHUKA € TO-
koM. [IpaBuio OypaBumka.

5. Cuna Jlopenua. Onpenenenue HanpasiaeHus cuisl JlopeHna.

6. Cuna Amnepa. OnpeaeneHue HarpaBJIeHUs! CUIIbl AMIiepa.

7. HanpsKeHHOCTh — XapaKTEpPUCTUKA MarHUTHOTO TOJIsI, CO3JaHHOTO MakpoTokaMu. CBs3b
MHAYKIHUU U HaNpsSHKEHHOCTU MarHUTHOTO TMOJIS.

8. MaruuTHoe€ 1oJie paBHOMEPHO JBHKYILErocs 3apsaja.

9. IlonsaTtue «3meMeHT Toka». 3akoH brno-Caapa-Jlamnaca. [IpuHIMND cynepno3unuu MarHuT-
HBIX IIOJIEH.

10. OnpeneneHne HapaBICHUH CHJI B3AUMOZECHCTBUS IPOBOJHUKOB C TOKOM U JIBHXKYIIUXCS
3apsA10B.

11. MarautHoe nosie B BemecTBe. [loHSATHE «MarHUTHAsE TPOHUIAEMOCThY». Jua-, mapa- u
(beppoMarHeTUKH.

IIpumep pemeHust 3aga4u mo teme «MarHuToCcTaTUKa)
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Bomnpocsl k 3ammTe TeMbI
«JIeKTPOMArHUTHBbIE BOJIHBI. ['eomeTpuyeckas ontuka. UnTepdepenunms»

1. DneKkTpoMarHuTHBIE BOJIHBI — MIPUPOAA BOSHUKHOBEHHUS, OCHOBHBIE CBOMCTBA, YPaBHEHUS
BOJIHBL. CKOPOCTH JIEKTPOMArHUTHBIX BOJH B BakyyMe. CKOpPOCTb 3JIEKTPOMarHUTHBIX BOJH B Cpe-
ne. JlnHa BOJNHBI, BOJIHOBOE YHCIIO.

2. lllkana 3MeKTPOMarHUTHBIX BOJIH. J[Manma3oHb! JUIMH BOJIH BUIAMMOIO CBETa, MH(pakpac-
HOTO U YJIBETPAPHUOICTOBOTO U3ITyUSHUSI.

3. AOCOMIOTHBIH WM OTHOCHUTEIBHBIN TOKa3aTelnW mNpeoMiieHus. VHTEHCHBHOCTh CBeTa.
CBsI3b HHTCHCUBHOCTH ¥ aMJTUTY/IbI KOJICOAHHIA AJIEKTPOMAarHUTHON BOJTHBI.

4. 3aKOHBI TE€OMETPUYECKON ONTHUKH: MOSCHSIONINE PUCYHKHU, (HOpMYIbl. SIBIEHHE MOIHOTO
OTpaXKECHUSI.

5. SIBnenue unrepdpepenunu. Cyneprno3uus BOJIH OT JBYX UCTOUHUKOB, YpaBHEHHE WHTEH-
CHBHOCTH PE3yJIbTHPYIOLIETO Konebanus (popmya).

6. KorepeHnTtHsie 1 HeKorepeHTHbIE BOJTHBL. Cr1oCcOObI MOJTy4eHUs KOTEPEHTHBIX BOJH.

7. OnTrdeckas anuHa nmyTd. OnTudeckast pa3HOCTh X0/1a. YCIOBHE MAKCUMYMOB U MUHUMY -
MOB MpU UHTEPDHEPEHIINH.

8. Omeit FOHTa, nHTEpdEepeHIUsS B TOHKUX IUJICHKAX — TMOSCHSIOMNNA PUCYHOK, OCHOBHBIC
pacueTHble COOTHOUICHHUS.

Bomnpocs! k 3amuTe Tembl «udpakuus

1. SBnenue nudpakuuu. Judpaxius Openens (0T TouedHoro ucrounuka) u Opaynrodepa
(B mapayienbHBIX JIydax).

2. Ipunuun Troiirenca-Openens. Cyts MeTona 30H OpeHens yisl ONpeAesIeHHs Xapakrepa
nudpakuonHoil kaptuHsel. [Ipumenenne merona 30 dpenens st nudpakiuuu oT KpPyrioro oTBep-
CTHSL.

3. udpakuus Ppaynrodepa ot menu. [loscHsrONME pUCYHOK, XapaKTep pacrpenaciieHus
WHTCHCHUBHOCTHU B AU(PPAKIIMOHHON KAPTHHE, YCIOBUSI MAKCHMYMOB 1 MUHUMYMOB HHTEHCHUBHOCTH.

4. qudpakauonnas pemnietka. [IpuHnun nercTBus. XapakTep pacnpeaeIeHHs HHTCHCHUBHO -
CTH B JU(PPAKIIMOHHON KapTHHE. YCIOBUS ITIABHBIX MAKCHMYMOB M MUHUMYMOB. XapaKTEePUCTUKH
TG PaKIMOHHON PeIIeTKH.

Bonpocs k 3amuTte TeMbl «KBaHTOBasI ONITHKAY

1. TeroBoe W3IIydeHHE W €0 XAPAKTEPUCTUKH: SHEPTeTUYECKass CBETUMOCTb, CIEKTPab-
Hasl TUIOTHOCTh DHEPIETHUCCKOW CBETUMOCTH (HCITyCKaTeIbHas CIIOCOOHOCTH), TIOTOK H3JIyYCHHUS,
MOIVIONIATENIbHAS CIIOCOOHOCTE. [IpobiiemMa TErIoBOro H3IydeHHS.

2. AbcomoTHO yepHOe Teno. M3mydenne abcomoTHO yepHoro Tena. [unoresa [Tnanka. [o-
crostHHas [1nanka. CBsi3b MEXJIy YaCTOTOM AIEKTPOMArHUTHOTO U3JTYYCHHUS M SHEPTHEel KBaHTA.

3. 3akon Kupxroda. @opmyna [lnanka. 3akon Credana-bormbliMaHa W 3aKOH CMEIICHUS
Buna.

4. ®otorddext. Bonbr-amnepHas xapakrepuctuka (ortodneMenTa. 3akoHbl (HoTodddekra
(3axkonb! CTONIETOBA).



5. Ilpobnema doroadpdekra. ['unoresa Ditnmreitna. Popmyna DitHmTeina. Kpacnas rpanu-

na hotorpdexra, padbora BbIXOIA.
6. O¢ddext Komnrona. ®opmyna Komnrona.

IIpumeps! pemrenus 3aga4 no reme «Porodpdexr»
Kakas nons sHeprun (poToHa M3pacxoqoBaHa Ha pabOTy BBIPbIBAHMS (POTODIEKTPOHA, €CIU
KpacHas rpaHuna gortorddexra paBHa 307 Hm, a MAKCUMallbHasi KHHETHYeCKast SHEPrusi (OTOIIIEK-
TPOHOB [ 35B.

2 C A2m-c
— my A = A=hw =————=453B
A=A+=— K] Kp
2 P pr t )\Kp
fiw
_ _ Kp:ﬁ:(),8
hwxp—49B+laB—59B Ao 5
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Byner nu umets MecTo POTOAIPQEKT y JTUTHSA, €CIIU OH OCBELIAETCS MOHOXPOMAaTHUYECKUM

CBETOM C JUIMHOU BOJHEI 589 mm.
®otodddexT OyaeT uMeTh MecTo, ecliu padoTa BBIXOAA TUTHS A1 ; MEHBIIIE YHEPTUH TIAar0-

mero ¢otoHa hv
A =3,7-10" [[orc (Tabnuynas BeaM4nHa)

8
hv=h$=6,6310 % =2 _=3,37.10 "
A 589-10 L, Ar> hv dororddexra He OyaeT.

IIpumep pemenns 3aaa4u no reme «ddexr Komnrona»

®oton ¢ nmmyascom p = 1,01 MaB/c, Tne ¢ — CKOpoCTh CBETa, paccesuics Ha MOKOMBIIEMCS
CBOOOJIHOM BJIEKTPOHE, B pe3yjibTrare 4ero uMmnyise Qorona cran p’ = 1,01 MaB/c. [Ton kakum yr-
J0M paccesics (poToH.

A=A=A4, (1—cos0)

A’—Azzxksng—
(1)

re A — AJMHA BOJHBI MAagaromero (GoToHa, A — JUIMHA BOJHBI PACCESHHOTO (OTOHA, Ay — KOMIITO-
HOBCKasl JUTHHA BOJTHBI YaCTHIIBI, HA KOTOPOM MPOUCXOIUT PACCESTHHE.

Fan s

p=1,02 M»aB/c
p'=0,255 MaB/c

C
E=h—
A
E=pc
h
dSA=—
b
¢
1666
@
[ToxcTaBuM AJIMHBI BOJIH BRIpQXKCHHBIC Yepe3 UMITYJILC B ypaBHeHUE (1):

h h_, h .,0
p'p m_c 2

o




PemuB ypaBHeHHE OTHOCHUTENBHO yIuia 0, OIy4nM:
__Am[cp m c-p' m[c(p—p’)
2 ¥pp’ ~Yop

sin

0=2arcsin

Bonpocsl k 3amuTte TeMbl «KBaHTOBasi MeXaHUKa»
1. KopnyckynsipHO-BOJHOBOM JIyaJlM3M CBOMCTB CBETA.
BonnoBrle cBoiicTBa Mukpouactull. [ unoresa ae bpoiins. BeeoOmmuii xapakrep KOPIycKy-
JIAPHO-BOJIHOBOTO Ayaiu3Mma. JlirHa BonHsl e bpoits.
3. OO6nactu W TpaHMLBI MPUMEHUMOCTH KBAaHTOBOW MexaHuku. Kpurepuil KiIaccH4eckoro u

KBAaHTOBOTI'O OIMMCAaHUA TOBEACHNUA MHUKPOYACTHUII.
4, HpI/IHI_II/IH HCOIIPCACIICHHOCTHU. CooTHOIICHUS HCOHpe}IeJ’IeHHOCTeI\/’I FeI7I3eH6epra 1 BBIBOJbI

13 HHX.
5. CocTosiHHE YacTHUIIBl B KBAHTOBOW MexaHuKe. BoiHoBast pyHKIMA 1 ee GU3NIECKUI CMBICI.
6. YpaBnenue llIpeaunrepa u ero posiab B KBAHTOBOM MEXaHHKE.

7. Ilpocreiimue 3a1a4u KBAHTOBOW MEeXaHUKH: penieHue ypaBHenus Ipénunrepa ans cBodo-
HOM YacTHUIIbI; MOBEJCHUE YacTUIIbI B OECKOHEYHO TIIyOOKOW MmoTeHIuanbHoi sime. KBaHTo-

BaHUE SHEPTMU MUKPOYACTHII.
8. IIpoxokneHue yacTHIIbl Yepe3 MOTeHInaNbHbIN O0apbep. TyHHeNbHbIH 3 deKT.

IIpumep pemienus 3agauu no reme «YpapHenue Lllpéaunurepa»
Bonnosas (1)YHKIII/I$I YaCTHUILbl MAaCCbl M JJIsI OCHOBHOI'O COCTOSAHUA B OJHOMCPHOM IMOTCHI -

2
—ax

anproM nore U(x)=kx*/2 umeer Bug T (x)=A-e , T A — HOpMHPOBOYHBIN KOA(DHULIUEHT, o —
MOJIOKUTENbHAs ocTosiHHAsl. Halitu ¢ moMoniesto ypaBHeHus Ipéaunrepa moCTOSIHHYIO 0L U SHEP-
ruro E 9acTHIIBI B 9TOM COCTOSTHHH.

VYpasHenue lIpéaunrepa s craquoOHapHbIX COCTOSHUN UMEET BUL:

2 2 2
VZ‘P+2—T(E—U)‘I’:0 V=4 &y O
h ox" 0y° 0z

, e
d’ ‘P 2m E_kx -0 .
dx? h 2 qf(x): Ae *¥
¥ _ pe-c X7( 20-x)=—2a-x-Ae "
dx
2 Z 2, 2 - 2
a; K‘Z:—2a~A~[e7“‘XZ+x-ewX (—2a-x)]:—2 a-Ae “ +(2ax) Ae "
X
[MoxcrasnseM BoNHOBYIO QyHKIMIO B ypaBHeHue [Ipénunrepa

4a’x’ Ae Y —2a-Ae '*R%”(E—%)A =0

4a2X2Ae—c{~x2_2a'Aefu.XZ+2_mE.Aefu.X2_2_mb m(x) X Ae —ax? -0
i B2
402 x> 20,_i_2mE_m2m2x2_0
—a-x" > > -
Pa3nenuB Ha Ae” ¢ ,JIOJIyYUM: h h
2.2 .2
e . ;)2 al Zh—anE—Za 0

ypaBHCHI/IC HUMCECT PCHICHUC ITPU PABCHCTBE HYIIIO 000HX cIaraeMbIX 3aKJIIOYEHHBIX B CKOOKH.
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IIpumep pemeHus 3axa4u 1Mo teMe «HacTuna B 0THOMEPHOI MOTEHUMAJIBLHOU AME»

YacTtuia Macchl m HaXOAMTCSA B OAHOMEPHOM MOTEHUUAIBHON siME C OECKOHEYHO BBICOKUMHM
crenkamu. [Ilupuna simbl paBHa 1. HaliTu BO3MOXKHBIE 3HAUEHHUS PHEPTUU 3TOM YACTHUIBI, UMEs B
BU]Y, YTO PEAJIU3YIOTCS JIUIIb TAKUE COCTOSIHUS €€ IBWXKEHMs, JJI1 KOTOPBIX B IIpeAeiiax JaHHON
SIMBI YKJIAJIIBAETCSI LIEJI0€ YUCIIO JeOPOMIEBCKHUX MOTYBOJIH.
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Bomnpocsl k 3ammTe TeMbI « JIEKTPOHBI B ATOMAaX M MOJICKYJIAX))

1. AToM Bomopoia B KBaHTOBOM MexaHUKe. M3mydenne aroma Bogopoaa, popmyna baimemepa.
Atom Bogopoaa o bopy, noctynarsl bopa, mpaBuio KBaHTOBaHHS OPOUT.

2. VYpaBuenue lllpenunrepa ans aromMa BOAOpoAa M ero pemeHue. KBaHTOBaHHE IHEPIUU
AJIEKTPOHA B aTOME.

3. KBaHTOBaHME MOMEHTa UMITylbCca U €ro Mpoekuuu. KBaHTOBBIE YKCiIa U UX (PU3NYECKUN
CMBICIL.

4. Cepun B SHEPreTHYECKOM CIIEKTpe atoma Bojopoaa. O6oOmieHHass gopmyna bamsmepa.
[TpaBumno otdopa.

5. Cnun snexrpona. [punnun aynu. @epMuoHs! 1 0030HBI.

6. MHOTO3J1€KTPOHHBIE aTOMBI. DJIEKTPOHHBIE CI0U U 0007109KU. CHIEKTPBI U3TyUYEHUs MHOTO-
ANEKTPOHHBIX aTOMOB. DHU3NYECKHE OCHOBBI IEPUOIUUECKON cucTeMbl dneMenToB .M. Mennenee-
Ba.

7. CtpoeHue Monekyi, BUbl cBs3eil. [Ipupona xumuueckoit cBa3u. CEKTpbl U3ITy4EHUS MO-
JIEKYIL.

IIpumep pemiennsi 3a1a4m M0 TeMe «JIEKTPOHBI B ATOMAaX»
Havimu onumny 601Hbl 20106HOU JUHUL MOl CREeKMPaibHOU cepuu uonos He', y komopou un-
mepeéan mexncoy kpatinumu aunuamu Aw=5,18-10" ¢,
O6o6menHas popmyna baimbemepa:
1 1

w=R-Zz(———
m n



IJI€ M — YPOBEHb HA KOTOPBIM OCYLIECTBIISIETCA IEPEXOM; # — YPOBEHb, C KOTOPOIO OCYyLIE-
CTBIISIETCS TIepeXo/l; Z=2 — TOPSAIKOBBIM HOMEP BOJOPOIOMOA00HOTO MOHA; R — mocTosiHHAs Pun-

Oepra.
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Kpaiinue nunum cnekrpa:
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Bonpocsl k 3amuTe TeMbI « JIEKTPOHBI B KPHCTALIAX»

1. Kpucramimueckoe COCTOSHHAE BEHIECTBA. THIIBI KPUCTAUIOB B 3aBUCUMOCTH OT HMPUPOABI
YaCTHULl B y3JIaX PELIETKU U OT XapaKTepa CUJI B3aUMOJAEHCTBUSA MEXY HUMHU.

2. ToxxnecTBeHHbIE YacTULBL. [[pMHIMIT HEPA3IMUYNMOCTH TOXKAECTBEHHBIX YacTul. depmuo-
Hbl ¥ 0030HBI. Ctatuctuka boze-Ditnmreiina u @epmu-/upaxa.

3. CBoOOHBIE NIEKTPOHBI B MeTaJuIe. DNeKTpoHHbIN ra3. DHeprus Oepmu, yposenr Oepmu.

4. Obpa3oBaHUE YHEPreTUUECKHUX 30H B KpUCTa/UIe. 3allOJIHEHUE 30H JIEKTPOHAMH B METaj-
J1ax, NOJNyIPOBOAHMKAX MU AudiekTpukax. [[lupuna 3anpeménHoi 30HBI B IUIEKTPUKAX U IOJIY-
IIPOBOJAHUKAX.

5. [MonynpoBoauuku. IIpoBoguMOCTh COOCTBEHHBIX MOJIYIPOBOJHUKOB. DJIEKTPOHHAS U JIbl-
pOUYHasi MPOBOAUMOCTb. PeKoMOMHALINS 3JIEKTPOHOB U JIBIPOK.

6. IlpumecHbie MOTYNPOBOMHUKH. [IprMecHbIE YPOBHU B 3ampelieHHON 30He. [JoHOpHas u

aKLenTopHasi MPOBOAUMOCTb. OCHOBHBIE M HEOCHOBHBIE HOCUTEIH TOKA.



7 OIEHOYHBIE CPEJICTBA JIJISI TIPOBEJIEHUSA TPOMEXYTOUYHOM ATTECTAIIUA

a) H.]'IaHprEM])Ie pe3yJbTaTbl 06y‘leHI/Iﬂ U OICHOYHBIEC CPpEACTBA AJIA IIPOBCACHUA HpOMe)KyTO‘lHOﬁ arrecranum:

CrpyKTypHBIii
IIEMEHT
KOMIETEHIIUH

[TnaHupyeMbie pe3ynbTaThl
o0yueHus

OneHouHbIE CpeACcTBa

OIIK-2 CriocoOHOCTBIO KOPPEKTHO MPUMEHSTH IPH PEIICHUH MPOPECCHOHANBHBIX 3a/1a4 COOTBETCTBYIOIINN MaTEMAaTHUECKUN armapar ajnreOpsl,
TEOMETPUH, TUCKPETHOM MAaTEMATUKH, MaTEMaTHYECKOTO aHAJIN3a, TEOPUH BEPOATHOCTEHM, MAaTEMAaTUUYECKON CTATUCTUKU, MATEMaTHYECKOM JIOTHKH,
TEOPHH AITOPUTMOB, TEOPHH UHPOPMAITUH, B TOM YHUCIIE C NCIIOIB30BAaHNEM BBIUMCIUTEILHOW TEXHUKH

3HaTh

— OCHOBHBIE TEPMUHBI, ONPEACITICHUS U T10-
HATUS (PU3NKWY;

— OCHOBHBIE METO/IbI UCCIIEIOBAHHM, UC-
NOJTb3YeMBIX B (DU3HUKE;

— (OPMYITHPOBKH U MaTeMaTHIeCKOE OIH-
canue (PyHJaMEHTAIBHBIX 3aKOHOB ITPHPO-
JIbl B 00J1aCTH MEXaHUKH, TEPMOIMHAMHUKH,
ANIEKTPUYECTBA U MarHETU3MA, ONITUKH U
aTOMHOW (hU3UKH;

— MPaKTHYECKUE CIESICTBUS U3 3aKOHOB
bu3uKy;

— B3aUMOCBSI3b MEXITy pa3lieiaMu GU3UKU
¥ TOYHBIMH HayKaMH.

Hepeqeﬂb THIIOBBIX TCOPETUYECCKUX BOIIPOCOB K IK3aMCHY:

1.

®dusnka kak Hayka. [Ipenmer u 3anaua Gusuku. Pusndeckue moaenu. Paznens
¢usuku. Mepapxus o0beKTOB B pupoze. Buabl GpyHIaMeHTaIbHBIX B3aUMOICH-
CTBUM.

Mexanunueckoe aBrxeHue. Cucrema oTcyeTa, MOJIENH KJIACCUYECKON MEXaHUKH.
CrniocoObl onMcaHusl MEXaHUYECKOTO JBM)KEHUS: BEKTOPHBIN, KOOPIMHATHBIN.

[TocTynarenbHoe U BpaliarenbHOE ABM)KEHUE TBEpAOro Tena. Kunemarnueckue
XapaKTEPUCTUKH MTOCTYIATEIBHOIO U BPAILATEILHOTO IBUKCHUN TBEPIOTO
Tena. CBsI3b JIMHEWHBIX U YITIOBBIX XapaKTEPUCTHK.

JluHaMHu4YecKre XapaKTEPUCTUKH ITOCTYIAaTEILHOTO IBHKECHMSI: Macca, UM-
nynbC, cuia. 3akoHsl HploToHA.

JluHaMu4YecKye XapaKTepUCTUKY BpallaTelbHOIO ABM)KEHUSA: MOMEHT CHJIBI,
MOMEHT UMITYJIbCa, MOMEHT MHEPLIMU. YpaBHEHNE MOMEHTOB (OCHOBHOM 3aKOH
JUHAMUKH BPALATeIbHOTO ABHKEHHS) C BHIBOAOM.

Teopema IllTeliHepa. Pacuer MOMEHTa MHEPIIUU OJJHOPOIHOIO TOHKOTO CTEPK-
HS1 OTHOCHUTEJIBHO OCH, IPOXOASILEH Yepe3 HEHTP MacC U OTHOCUTEIBHO IIPOU3-
BOJILHOM OcH (110 3aJaHUIO TTPENOIaBATENS).

Pabota, MoLHOCTE, KMHETHYECKasd FHeprus. Teopema 00 U3MEHEHHH KUHETH-
YEeCKON PHEPIHH (C BBIBOAOM).
3aMKHYTBIE CUCTEMBI B ME€XaHUKe. IMIylIbe 1 3aKOH COXPAHEHUS UMITYIIbCA.
MoMeHT uMITysbca ¥ 3aKOH COXPAHEHUsI MOMEHTA UMITYIIbCA.

KoHcepBaTiBHBIE U HEKOHCEPBATUBHBIE CUIIbL. [loTeHIIMaIbHAS SHEPT U YIIPY-
rofie()OpMUPOBAHHON TPYKUHBI, TOTEHIHMATbHASI SHEPTHS TeJla B OTHOPOTHOM
T10JI€ CWJIbI TSDKECTH. 3AKOH COXPAaHEHUS MOJIHON MEXaHUYECKON YHEPIUH.




CrpyKTypHBIii
3NIEMEHT
KOMITETEHINH

IInanupyeMsble pe3ysbTaTel
o0ydeHHs

OrneHoYHbBIE CPEICTBA

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Mexannueckue konebanus. JuddepeHimanbHoe ypaBHEHUE TapMOHUYECKOTO

ocumsuiATopa (¢ BeiBoZIoM). CMeleHue, CKOpOCTh U YCKOPEHHE MIPU TapMOHHYE-

CKHX KOJIEOAHUSAX. DHEPTHsI KOJICOAHHIA.

[Ipy>xuHHBIN, MaTEMaTUYECKUH U PU3NUYECKUI MassTHUKU: JUddepeHnnanbHble

ypaBHEHHUS KOJIeOaHU, IEPUO/IbI KoJIeOaHH (C BBIBOAOM).

3aryxatonue koiaeOanus. AuddepennnanbHoe ypaBHEeHHE 3aTyXalOLUIUX KOJe-

OaHuii (C BBIBOJIOM) U €T0 pellieHne. XapaKTepUCTUKH 3aTyXalolnX KOJIeOaHNH.
Breinyxaennsie konebanus: nuddepenuanbHoe ypaBHeHHE (C BEIBoOM). Pe-

30HaHC. Pe3oHaHcHBIC KpuBEIe. [|0OpOTHOCTE. DHEPTHS BEIHYXICHHBIX KoJieOa-

HUU.

VYnpyrue BosHbl. CBONMCTBA U XapaKTEPUCTUKU YIIPYTUX BOJIH. YpaBHEHUE

IUIOCKOM BOJIHBI. DHEPTHsl BOJH.

[ToHATHS U TOIOKEHUS MOJIEKYJIIPHO-KMHETHYECKON Teopur. OCHOBHOE ypaB-

HeHne MKT (c BbIBOJIOM). YpaBHEHHE COCTOSIHUS MJI€AIbHOTO Ia3a.

CraTtucTryeckuil MeTo onucaHusi MakpocucteM. OyHKIUU pacpeesICHuUs.

[TpaBHUI0 HOPMUPOBKH.

Pacnipenenenne MaxkcBesuia MOJIEKY/ MO MOAYIIIO CKOpocTH (popmyra), rpa-

¢buk, ananus rpaduka.

Pacnipenenenne bonbimana (popmyia), rpaduk, ananus rpaduka. bapomerpu-

yeckas popmyina.

Crenienu cBoO0b1. PacipenenerHue sHEPruu MOJIEKYII IO CTETICHSIM CBOOO/IBI.

Ou3nvecKuil CMbICT a0COTIOTHON TEMIIEPATYPHI.

OCHOBHBIE TIOHSTHS M XapaKTEPUCTUKU TEPMOANHAMUKHI. BHYTpeHHsIs SHEpTHs,

TerioTa, pabora. HyneBoe n nepBoe Hauasia TepMOANHAMUKH.

TennoeMKoCTh UI€aNbHOTO ra3a. YpaBHeHue Maiiepa (¢ BbIBOJOM). DKCHepu-

MEHTAaJIbHbIE JAHHBIE O TEMIIEPATYPHOM 3aBUCUMOCTHU TEIJIOEMKOCTH Ia30B.

[TpumeHeHne IepBOTO HavYaja TEPMOJUHAMUKH K U30TIpoLieccam. ArnadaTHbIN

npolecc, ypaBHeHHe aquadatsl (C BBIBOAOM).

OO6parumbie U HeoOpaTUMBbIe Tiporiecchl. TeroBbie MamuHbl. [{ukn Kaprao. DH-

TPOIUs KaK yHUBepcayibHas QyHKIMs. Bropoe Hauano tepMoguHaMuku (pop-

mynupoBku Knaysunyca u KenbBuna).




CrpyKTypHBIii
3NIEMEHT
KOMITETEHINH

[Imanupyemsble pe3yabTaThbl
o0ydeHHs

OrneHoYHbBIE CPEICTBA

24. Craructuueckuit Bec. CTarucTuyeckoe onpezesneHue SHTponuu. CTaTucTuye-
CKHI CMBICT BTOPOTO Havasla TePMOJUHAMUKH.

DNEeKTPUYECKU 3apsij] U €r0 CBOWCTBA. DIIEKTpOCTaTH4YecKoe mosje. 3akoH Ky-
noHa. HanpshkeHHOCTh AlieKTpocTaTudeckoro nois. Teopema OcTporpaackoro-
laycca, ee pusmueckuii cMbICIT.

Pabora anekTpocTaTH4ecKoro mossi, MoTeHIuaIbHas SHEPTUs 3apsAA0B, TOTEH-
rran nojsi. CBsi3b MKy HANMPSHKEHHOCTHIO M TIOTEHITMATIOM 3JIEKTPOCTaTHYe-
CKOTO TIOJISI.

[ToCcTOSIHHBIN 3JIEKTPUYECKUI TOK: YCIOBUS BOZHUKHOBEHUS U MOAICP/KAHUS.
Hocutenu Toka B pa3nuyHbIX B MeTallJIaX, ra3ax, >KUIKOCTAX U MOIYIPOBOTHU-
kax. Cuna Toka, IIOTHOCTh TOKa. COMPOTUBIICHNE TPOBOJHUKOB. DIEKTPOIBHU-
JKyIasi CUJIa MCTOYHHUKA TOKA, HAMPsKEHUE.

3axon Oma Ji71s1 OTHOPOJHOTO U HEOTHOPOAHOTO y4acTKOB 1ienu. [IpaBumna
Kupxroda u ux npumMeHeHue i pacueTa pa3BeTBICHHBIX JIEKTPUUECKUX I1e-
MEH.

TennoBoe, XUMUYECKOE U MAarHUTHOE JIeHCTBUE TOKa. PaboTa Toka. MomHOCTh
toka. 3akoH Jlxoyis-Jlenna.

25.

26.

27.

28.

29.

Ymetb

— BBIJICJISITH 3HAYMMBbIE (DaKTOPBI, OTIpeie-
JISIONIME X0/ U TeUeHUE PU3UICCKUX MPO-
1IECCOB;

— TIOJIB30BaThCsl TAOIUIIAMU, YI4EOHOM,
CIIPABOYHOI M METOJMYECKOM TUTEepaTy-
poi;

— UCTONB30BaTh MpocTeime hru3nueckue
MOACIN IJIA OIIMCAHUA peaJ'IBHI)IX npouec-
COB, IIPH MOMOIIY TPUOOPOB U3MEPATH
q)HSI/I‘IeCKI/IC BCIIMUHUHBI 1 HpOI/I3BO)II/ITI>
00paboTKy SKCIIEPUMEHTAIbHBIX pe3yabTa-
TOB;

— COCTaBIISITh PAllMOHAIIbHBIC TAOIHUIIBI
BKCHepI/IMCHTaJ'[BHI)IX JaHHBIX,

Tumnosbie NPaKTH4YCeCKHE 3aIaHUA 1JIA JK3aMeHa:

HeBecomast HuTh mnepeOpomieHa yepe3 ONOK Maccol ms;=2 KI, UMeroImuil ¢opmy
mmHApa. K KOHIaM HHUTH TPHKPEIUICHBI TPy3bl ¢ MaccaMM M;=2Kr U m,=1 KL
Omnpenenuts yCKOpeHHE TPY30B B IpOLECCE JBWKEHUS Tel. TpeHueM npeHeOpedb.
Ortser: 2,45 m/c?

Tsepaoe Teno BpallaeTcsi BOKPYT HEMOABHKHON OCH 110 3aKoHy @ =8—8t+t° . HaiiTu:
1) cpeaHee 3HaueHHE YIIOBOM CKOPOCTH 3a IMPOMEXYTOK BpeMmeHu orT t=0 1o
OCTaHOBKH; 2) yINIOBOE€ YCKOPEHHE B MOMEHT OCTAHOBKM TeJa; 3) TaHICHIMAJIbHOE
YCKOpEHHE TOYKM, Haxolsdllelcs Ha paccTossHUM 1 M oT ocu BpaiueHus.OTBer:
(w)=—4pad/c,e=2padlc,a,=2m/c’

— 1
Touka coBepmraer KoieOaHMs 1O 3aKOHY me 72 cm,

OnpenenuTe yCKOpEHHE TOYKM B TOT MOMEHT BPEMEHH, KOIna €€ CKOPOCTh paBHa &

x=A-cos(wt) w=2 ¢




CrpyKTypHBIii
3NIEMEHT
KOMITETEHINH

[ImanupyeMsble pe3ynbTaThl
o0ydeHHs

OrneHoYHbBIE CPEICTBA

— MPUMEHATH (PU3UIECKHUE 3aKOHBI IS pe-
HICHUS MTPAKTUYECKUX 3a]1ad B mpodeccro-
HaJILHOM JIeATEIHHOCTH,

— OOBSICHUTBD SIBJICHHSI U TIPOLIECCHI Ha
OCHOBE TIPEJICTaBICHUN 0 (PU3UIECKOI
KapTUHE MUDA;

— BBIOMpATh PUOOPEI ¢ IpeAeTIaMH U3Me-
peHwii, He0OXOUMBIMU IJIs JaHHBIX U3MeE-
peHuil, onpeaenaTs HeHy JAeJIeHus, IoKa-
3aHUS IPUOOPOB, TIOTPEITHOCTh U YMETh
rpagyupoBaTh MIKajly IpuOOpOB;

— COCTAaBIISITh OTYETHI 110 BHITIOJTHEHHBIM
SKCIEPUMEHTAJIbHBIM paboTaM, yMETh Jie-
JaTh BBIBOJIBL;

— T0J1b30BaThCS U3MEPUTENBHOMN amnmapary-
poii i TpoBeAeHHsT (PU3NYECKUX DKCIIe-
PUMEHTOB;

— 00OCHOBBIBAaTh TMOJOXKEHUS MPEIMETHON
o0mactu 3HaHUN € TOMOILBIO (PU3HKO-
MaTeMaTH4eCKOTO armnapara;

— pacro3HaBaTh COOTBETCTBUE PE3YIIHTATOB
TEOPETUYECKUX PEUICHUH MPaKTHYECKUX
3a1a4 PyHIaMEHTATbHBIM (DU3NIECKIM 3a-
KOHaM;

— OLICHUBATh CIIy4aiHble OIIMOKU D3KCIie-
PUMEHTA, ONPEENATh TOBEPUTEIbHBINA UH-
TepBa;

— CTPOUTH IpapUKU IKCTIEPUMEHTAIBHBIX
3aBUCHUMOCTEH, YCTaHABIMBATh XapaKTep
3aBUCHMOCTH M0 Tpadukam, MOCTPOSHHBIX
B JIIOOBIX KOOpJAMHATAX.

cM/c. KakoBo MakcMMaibHOE YCKOPCHUC TOYKH?

[Tynsa maccoit m=10 1, nereBmas co ckopocThio V=600 Mm/c, monana B OalIMCTUIECCKHMA
MasiTHUK Maccod M=5 kr u 3actpsuia B Hem. Onpeaenute, Ha KakKyl BBICOTY,
OTKaYHYBILIUCH MOCIE YAapa, MOJHSIICS MasTHUK?

DJEKTPOH ABMXKETCS cOo CKOpocThio v=0,6c. OnpenenuTe ero peasiTUBUCTCKUN UMITYIIbC
¥ KHHETHYECKYIO SHepruio E.

OObeM BoAOpona MpH H30TEPMUYECKOM paciiupeHuu npu temmneparype T=300 K
yBenu4MBaeTcss B n=3 pasza. Onpenennts padoTy, COBEPUICHHYIO Ia30M, U TEILUIOTY,
MOJTyYEHHYI0 Npu 3ToM. Macca m Bozopoza pasHa 200r.

B pesynbrate M30XOpHOrO HarpeBaHMsl BOAOpPOAA Maccol m = 1r naBieHue p
YBEJIMYMUIIOCH B /1Ba pa3za. Onpenenurs u3MeHeHue AS SHTPOINY rasa.

Kakoe xonmnuecTBo Temina Hajo cooOmuTs 12 T kucnopoaa, yToosl HarpeTs ero Ha 50°C
MIPU TIOCTOSIHHOM JIaBJICHUH?

WneanbHblil ra3 M30XOpPUYECKH OXJIAJWIM, a 3aTeM M300apUYECKd DPACHIUPUIN 0
NepBOHAYaIbHOM  Temmeparypbl. Bo  CKoIbkO  pa3  HM3MEHSIOTCS  DHEPruu
MOCTYNATEIbHOTO JIBYKEHUSI MOJIEKYJ ra3a B M30XOPUUYECKOM MPOIIECcCe, €CIU B XOJe
€ro JIaBJICHHUE ra3a yMEHbIIWIOCH B 3 pa3a?

Hamnucars ypaBHeHHE TapMOHUYECKUX KOJICOAHUM, €CIIM OHU COBEPILAIOTCS MO 3aKOHY
CHHYyCa, aMIUIMTYy/a KojeOaHuii 5 cM, nmepuoj koiebanuit 8§ ¢ mist HadanbHOU (assl: 1)

0,2) /4 3) "/2 4) " Hauepruts rpaduKy KoMeGAHMIA A STHX CIIydacs.

—10
Kunernueckas sHeprust yckopsieMoro nmporosa Bozpocia 10 3-10  /laxc . Bo ckoiabko
pa3 u3MEeHUIach MpHU ATOM Macca npoToHa? KakoBa CKOpocTh mpoToHa?

- 27 27 s
Panuyc-BekTop 4acTuiel onpenensercs BeIpakeHueM r=3t"i+4t" j+7k . Beranciaurs:
1) ITyts S, npoineHHslil yactuiei 3a nepsele 10c, 2) Monyns nepemerienust Ar 3a
TOXEe BpeMs, 3) YCKOpEeHHE YaCTHIIbI.

]_IBI/I}KCHI/IC TOYKH 3aJaHoO




CrpyKTypHBIii
3NIEMEHT
KOMITETEHINH

[ImanupyeMsble pe3ynbTaThl
o0ydeHHs

OrneHoYHbBIE CPEICTBA

paz[/c. Haiitu YpaBHCHHUC W HAUYCPTHUTH TPACKTOPUIO JABUIKCHUSA TOYKHU, OHPCACIHUTH
MOAYJIb CKOPOCTU U MOAYJIb HOPMAJIBHOTO YCKOPCHUS.

DJNEKTPOH HAXOMUTCS B OCCKOHEYHO TIYOOKOM OJHOMEPHOM MPSIMOYTOJIBHOM
MOTEHIIMATHHOM SIUKE MUPUHON (. BBIUMCIUTH BEPOSTHOCTH TOTO, YTO AJIEKTPOH,
HaXOJSIIIUIACS B BO30Y)KJIEHHOM COCTOSIHUHU (n = 2), OyneT 0OHAapyKeH B CpeaHEel TPETH

suka. BomHoBast pyHKIMS umeeT BUa Y, (x ): sin TX .

DnexTpoH ¢ sHeprueit 4,9 5B nBuxkeTcs B MONOKUTEIHHOM HANPaBICHUN OCH X. BBICOTA
NoTeHIManbHOro Oapbepa paBHa 5 »B. Ilpu kakoli mupuHe Oapbepa BEpPOSTHOCTb
MPOXOXKJICHHUsT dJIeKTpoHa dYepe3 Hero Oymer paBHa 0,2? Iloctosunas Ilnanka:

—34 —34 — 31
h=6,6310 " flacc , #=1,0510 " [xc ¢ , macca snekrpona M, =9,110 ~ ke .
Omnpenenuts HETOYHOCTh B ONPENEICHUH KOOPAUHATHI AX 3J€KTPOHA, JBMXKYILErOCs B
=2210°Z
aToMe BOZOPOJa CO CKOPOCTBIO V=2 — €CIH JIoIycKaemas HETOYHOCTh AV

coctaBiger 10% oT e€ BenmuUHMHBI. YKa3aTb, MIPUMEHUMO JIM MOHSATUE TPAEKTOPUU B
~34 —34
nanHoMm cay4ae. [locrosmnas Ilnmanka: h=6,6310 ~ /Jlawcc ,  #=1,0510 = [xcc ,

=31
macca snekrpona Mm.=9,110 " ke .

Hammmure HEOOCTAKIINEC 0603Ha‘~I€HI/I5[ U SHCPruro, BBIACIMBIIYIOCA B PCAKIHU:
SLi GH,SH)X . Macca  saapa  nurug m;;=7,01600a.e.m. | nelirepus
mH:2,0141061 .e.M. , Macca HeﬁTpOHa m, = 1,00867(1 6. M. , mX:8,00531 a.e.m.

DnekTpoH obOnanaer kunerndeckod sHeprueii 1,=1,02M3B | Bo ckombko pa3
M3MEHMTCS JUIMHA BOJIHBI IeBPOMIs, €CliM KHHETHYECKAs SHEPTHS YMEHBIIUTCS BIBOE?

_ _ 8 M
Iocrosiunas Ilnanka h=6,6310" Joicc , ckopocts ceera B Bakyyme C€=3107—
E,=m,c°=0,51 M3B - SHEPrus MOKOs AIIEKTPOHA.

OnpenenuTe, CKOIBKO 0 M B — pacmamoB MPOUCXOAUT NPH MPEBPALICHUH Sapa ypaHa
233 209 .
ooU B sapo Bucmyra g:Bi ?




CrpyKTypHBIii
3NIEMEHT
KOMITETEHINH

[ImanupyeMsble pe3ynbTaThl
o0ydeHHs

OrneHoYHbBIE CPEICTBA

OnpesiennTe yAeIbHYK dHEpruio cBssu ,He . Macca nporona m,=1,00728a.e.m.
macca Heiitpona M,=1,00867a.e. M. wmacca sapa remus M,=4,00260a.e.m.

225
Kakass 9acTh Ha4aj bHOTO KOJMYECTBA ATOMOB DPAJMOAKTHBHOIO AKTHHHS  sAC
octaHercs uepes 15 cytok? Ilepuoa nonypacnaga aktunus 10 cyTok.

Ha xakoif yron Obu1 paccesH ¢orton ¢ smeprueir E,=1,36 M3B na cpoGomgnom
JIEKTPOHE, €CIIM KMHETHYECKas SHEprusl 0TAa4uu d1nekTpoHa cocrapuser 1,—0,68 M3B

_ 34 c=310"%
. Ilocrosinuas Ilmanka h=6,6310 ™ /[sicc , CKOPOCTh CBETAa B BAKyyMe c s

2
Ey=m,c"=0,51 M3B - 3Heprust MOKOsI JIEKTPOHA.

Beraucnuth paguyc mepBoit opouThl aroma Boaopoja (0OpOBCKUI paanyc) U CKOPOCTh
- e,=8,8110 "L
JJIGKTPOHA Ha JaHHOW opbOure. DnekTpuueckas mnocTosHHas €0~ 9 e
—34 —34
nocrosinHas Ilmanka: h=6,6310 ~ [lacc , #=1,0510 " Jlocc , Macca 3JIEKTpOHA

m,=9,110 "'kz | Momyns 3apsima snekrpona g=1,610 " K .

Onpenenuts JUIMHY BOJIHBI A€ bpoiins A ans 21eKTpoHOB, OoMOapaupyromumx
AHTHKATOJl PEHTT€HOBCKOM TPYOKH, €CJIM IPAHHUIIA CIUIOIIHOTO PEHTI€HOBCKOTO CIIEKTpPa
—34
NPUXOAUTCS Ha AMUHY BOJAHBI A = 3 HM. [loctosnnas I[lmanka h=6,6310 " Jxcc ,
_ 8 M _ -31

ckopocTh cBeta B Bakyyme €= 310" ‘macca anexrpona m,=9,110 “ke .

DNeKTpOH BbIOMBAeTCA M3 aroMa BOJOPOJA, HAXOAALIETOCS B OCHOBHOM COCTOSTHHH,
dbotonom ¢ aHeprueit 17,7 3B. OnpenenuTs CKOPOCTH JIEKTPOHA 3a MPeieiaMUu aToMa.
JUis  »reKTpoHa HAXOJIErocsi B OCHOBHOM COCTOSIHMM, OJHEPrusi HOHU3ALUH
E,=13,6 3B | sueprus noxos snexrpona E,=0,51M3B

Ha mnoBepxHOCTh MeTajula majgaeT MOHOXPOMATHYECKUM CBET C JUJIMHOW BOJIHBI
A=0,08 mxm . Kpachas rpammma ¢orodbpexra A, =0,3MKkM . Haiitn 3mHauenue
3aIep/KUBAIONIEH PAa3sHOCTH NOTEHIMaIoB U, , KOTOPYH0 HYyKHO HPUIOKHTH K
dboTornemMeHTy, YTOoOBI MpekpatuTh Gorotok. [Tocrosuuas [Inanka h=6,63 107 Incce




CrpyKTypHBIii
3NIEMEHT

[Imanupyemsble pe3yabTaThbl

OrneHoYHbBIE CPEICTBA

o0ydeHHs
KOMITETEHINH
=310° ML ~19
CKOPOCTh CBETa B Bakyyme €~ - > MOAYIb 3apsija aNnekTpoHa q=1,610 "Ka .
CKONbKO SHEPruM M3JIydaeT abCONIIOTHO YepHOE Telo 3a BpeMs t = 2 ¢, IIomaib
CBETALIENCS MOBEPXHOCTH KOTOPOTO S = 3 cM?, €ClIM MAKCUMYM SHEPIHH B €10 CIEKTPE
U3ITyYeHUS] MPUXOAUTCS Ha AJUHY BOJHBI Ay = 750 uHM? IlocTtosinHas Credana —
_ -8 Bm e
bonbpmana 0=5,6710 _2K4 , octosiuHas Buna b=2,910 Km.
M
Bnagers — OCHOBHBIMM M€TOJaMu penicHus 3ana4 B | IIpuMepsl 3a1a4 Ha NpaKTHYECKOe IPUMEHEHUE 3aKOHOB QU3UKH

o0nacTu (PU3MKU U TEXHUKH;

— HaBBIKAMH BBITNIOJIHEHUS (PU3HUECKUX
HKCIIEPUMEHTOB U OLICHKH UX PE3YJbTaTOB;
— NpueMaMu pabOThI C U3MEPUTEIIBHOM
anmnaparypou;

— HaBBIKAMHM ITPAKTUYECKOTO IPUMECHEHHUS
3aKOHOB (PU3UKHU;

— croco0aMM OLIEHUBaHMSI 3HAYUUMOCTHU U
IIPAKTUYECKON MPUTOJHOCTH MOTyYEHHBIX
pe3ynbTaToB;

— METOJMKOM OIICHKH CITy4aifHBIX OIINOOK
JKCIIEPUMEHTA U ONPEIEIICHNs JOBEPHU-
TENBHOIO UHTEPBAA.

38.,[[3‘-13. 1 Paccuurarh TOKHU, HAIIPAKCHUA U MOIIMHOCTU BO BCCX BCTBAX CXCMbI ITPU
3aJlaHHBIX MpenojaBareyieM 3Ha4eHusax £y, r1, Ri, Ry, Rs, R4, Rs, R, R7.

R,

i.'
ﬁ R‘
el I 1

3anaya 2. CocTaBuTh B 00IIEM BUJIE€ CHCTEMY ypaBHeHMI 1o npaBmiaM Kupxroda
JUIS HAXOXKJICHHsI TOKOB BO BCEX BETBAX CXEMBI, N300paxkeHHOM Ha pucyHke. [1o 3anan-
HBIM IIPENOAABATENIEM 3HAYEHHUSIM BEJIMYHMH JIEMEHTOB CXEMbI paCCUMTATh TOKH, UC-
110J1b3Y$s] COBPEMEHHbIE MAaTEMAaTHUECKUE ITAKETHI.




CrpyKTypHBIii
3NIEMEHT
KOMITETEHINH

IInanupyeMsble pe3ysbTaTel
o0ydeHHs

OrneHoYHbBIE CPEICTBA
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0) Ilopsinox mpoBeaeHUs1 MPOMEKYTOYHOM ATTECTALIMM, IIOKA3ATEJIM 1 KPUTEPHH OLICHUBA-
HUS:

3auer oOyyaromiuecs Moay4yaroT B pe3yJibTare BHIIIOJIHEHHS BCEX BUI0B paldoOT, MPeTyCMOT-
PEHHBIX B IIEPBOM CEMECTpE W3yUeHHsI JTaHHOM TUCIMIUIMHEL. B ciiydae HEBBIOIHEHUs 00yJaro-
IIMMCSI BCEX BUAOB paloT, MPelyCMOTPEHHBIX B IEPBOM CEMECTPE, 3a4€T MPOBOAUTCS B (hopMe CO-
Oece0BaHMsI [0 BOIPOCAM COIIACHO MEPEYHIO BOIIPOCOB K 3a4ETYy.

JK3aMeH — YCTHBIN, KIaccuueckuii. B kaxxaqoM Ouere 2 TeopeTudeckux Bompoca u 1 3amaqa.
[Tonp30BaThCsi KOHCIIEKTaAMH, YY€OHWKAMH, COTOBBIMH TeledOHaMHU, IIMaprajkaMy 3ampeniaeTcs.
st monmyueHust oleHKH « OTIMYHO» WK « XOPOIIo» 0053aTeNIbHO MPAaBUIHHOE PEIICHUE 3ada4H.

Iloka3are/ 1 KPUTEPHUHU OLCHUBAHNSA 3a4eTa:

- Ha OLIEHKY «3a4TE€HO» O0y4aIOLIUNCs IEMOHCTPUPYET YPOBEHb, HE HUXKE IIOPOroBOro, chop-
MHUPOBAHHOCTH KOMIETEHINI: B X0/I€ KOHTPOJIBHBIX MEPONPHUATHIA MOT'YT JIOIYCKaThCsl OLIMOKH,
MOJKET MPOSBISATHCS OTCYTCTBHE OTJEJIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00YyUYaIOLIUIICS MOTYT UC-
IIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHEHUS [IPU ONIEPUPOBAHUY 3HAHUAMHU U YMEHUSAMHU IIPU UX IIEPEHO-
CE Ha HOBBIE CUTYyAaIlUH.

- Ha OIIGHKY «HE 3a4TeHO0» 00yJaroIuiicsi He MOXKET I0Ka3aTh 3HaHUS Ha MOPOTOBOM YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, T.€. 00y4aloLuiics He MOKa3bIBaeT 3HAHUE OCHOBHOTO MaTepua-
Ja B 00beMe, He0OXOAMMOM ISl IIPeICTOAIIeH TPOPeCCHOHATIBHOM IeATEIbHOCTH; HE CIIOCOOEH ap-
TYMEHTHPOBAaHHO U MOCJEI0BAaTEIbHO M3JIararh, J0MYyCKaeT IrpyOble OMMOKN B OTBETaX; HE MOXKET
[I0Ka3aTh WHTEJUICKTYyaJIbHbIE HABBIKM PEILICHUs IPOCTBIX 3a1ad. HE IOATBEPKIAET OCBOCHUE
KOMIIETEHIIUH, IPEIYCMOTPEHHBIX TPOrpaMMON.

Kpurtepun BbIcTaB/ICHUS] IK3AMEHALMOHHOM OLICHKU:

— Ha OLEHKY «OTJHYHO» — 0OyJaroImuiicsl JOJKEH IMMoKa3aTh BBHICOKUN ypOBEHBb C(HOPMHPO-
BAaHHOCTH KOMIIETEHIUII, BCECTOPOHHEE, CUCTEMATUYECKOE U IIyOOKOe 3HaHUE y4eOHOro Marepua-
Ja, CBOOOTHO BBITIONHATH MPAKTUYECKHE 3a/laHusl, CBOOOIHO ONEpUPOBaTh 3HAHUSAMH, YMEHUSIMH,
MPUMEHATh UX B CUTYallMSX TOBBIIICHHON CIIOKHOCTH; 00yJaromuiics J0KeH 00nanaTh 3HaHUSIMU
HE TOJIbKO Ha YPOBHE BOCHPOM3BEIEHHS M OObACHEHHS MH(DOPMAIMH, HO U MHTEUIEKTyalbHBIMU
HaBbIKaMH PELIEHUS MPOoOJeM U 3a/1a4, HaXOKICHUSI YHUKAJIBHBIX OTBETOB K ITpoOieMaM, OLIEHKH U
BBIHECEHMS KPUTUUECKUX CYXKICHUM;

— Ha OLEHKY «X0POIIO0» — 00yJaroInics JOJIKEH M0Ka3aTh CPEIHUN ypOBEHb c(hOpMUpPOBaH-
HOCTU KOMIIETCHIIMI: OCHOBHBIE 3HAHUs, YMEHUS OCBOEHBI, HO JOIIYCKAIOTCS HE3HAYUTEIIbHBIE
OIIMOKHU, HETOUHOCTH, 3aTPYIHEHUS NMPU aHAIIMTUYECKUX ONEpalUsiX, IEPeHOCe 3HAHUNW U YMEHUM
Ha HOBBIC, HECTAHAAPTHBIE CUTYalUU;

— Ha OLIEHKY «YA0BJIETBOPUTEIbHO» — CTYJIEHT J0JDKEH MOKa3aTh MOPOTOBBINA ypOoBEHb CHop-
MHUPOBAHHOCTH KOMIIETCHIIUH, TO €CTh OH JOJDKEH MMETh 3HAHMS Ha YPOBHE BOCIPOM3BEICHUSA U
00bsicCHEHHsI HMH(OpPMALUK, WHTEIUIEKTyalbHblE HAaBBIKM pEHIEHHs MPOCTBIX 3ahady; B XOJHe
KOHTPOJIBHBIX MEPONPUATHIA JOMYCKAIOTCS OMINOKH, MPOSIBISETCS OTCYTCTBUE OTJEIBHBIX 3HAHUM,
YMEHHH, HAaBBIKOB, OOYyYalOIIMKCS HCIBITHIBAET 3HAUUTEIbHBIE 3aTPYIHEHUS MPH ONEPUPOBAHUU
3HAHUAMU U YMEHMAMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALUH.

— Ha OLIEHKY «HEeYIO0BJIeTBOPUTEIbHO» — Pe3yJabTaT 00y4YeHHs] HE JOCTUTHYT, KOMIIETEHIIUU
He c(hOpMUPOBAHBI, CTYJICHT HE MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOCIPOHM3BEIECHUS U OOBSCHE-
HUS UTHPOpMAIIMH, HE MOXKET MTOKa3aTh UHTEIEKTyalIbHbIE HAaBbIKM PELICHUS MPOCTHIX 3a/1a4.

a) OcHoBHas1 uTEpaTypa:

1. Casenbes, U. B. Kypc o6meii pusmku : yuebHoe nmocobue : B 3 Tomax / U. B. CaBenbeB. —
15-e u3n., crep. — Cankr-IletepOypr : Jlans, [0. .]. — Tom 1 : Mexanuka. MonekynspHas ¢pusznka
— 2019. — 436 c. — ISBN 978-5-8114-3988-1. — TexkcT : 31eKTpoHHBIH // JIaHb : 3IEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/113944. (mara oOpaieHus:
08.09.2020). — Pexxum poctyma: As aBTOPHU3. MMOJIb30BaTesen



https://e.lanbook.com/book/113944

2. Cagenbes, U. B. Kypc obuieit ¢pusmku : yauedbHoe nocodbue : B 3 tomax / . B. CaBenbeB. —
15-e u3n., crep. — Cankr-IletepOypr : Jlans, [0. I.]. — Tom 2 : DnexkrpudecTBO U MarueTusm. Bos-
Hel. Ontuka — 2019. — 500 c. — ISBN 978-5-8114-3989-8. — TekcT : aneKkTpoHHbIi // JIaHb :
NEeKTpoHHO-OnOmmoTeunas cuctema. — URL: https://e.lanbook.com/book/113945. (mata obparie-
Hus: 08.09.2020) — Pexxum noctyna: 1y aBTOPU3. TOIb30BATENEH.

3. Casennes, U. B. Kypc o6mieit ¢pusuku : yaebnoe mocodue : B 3 Tomax / U. B. CaBenbeB. —
13-e m3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Tom 3 : KBantoBas ontuka. AtomHas husm-
ka. @u3nka TBepaoro tena. dusnka aToMHOTO spa U daeMeHTapHbIX yactul] — 2019, — 320 ¢. —
ISBN 978-5-8114-4598-1. — Texkcr : aneKkTpoHHbIH // JlaHb : 371€KTpOHHO-OMOIMOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/123463. (mara obpamenus: 08.09.2020) — Pexxum nocryma:
JUIS aBTOPU3. TIOJIb30BaTEICH.

0) /lonmostHuTE/IbHAS JIMTEPATypa:

1. Poraues, H. M. Kypc ¢usuku : yuebnoe nocobue / H. M. Poraues. — 3-e u3z., ucnp. u
non. — Cankr-IlerepOypr : Jlanb, 2020. — 460 c. — ISBN 978-5-8114-4076-4. — Tekcr : smnek-
TpoHHBIH // JIanb : anexTpoHHO-0ubaMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/129235. (mata oopamienus: 08.09.2020) — Pexxum qoctyna: s aBTo-
pH3. ITOJIB30BATEIEH.

2. Uponos, U. E. 3amaun no obmieit pusuke : yuebnoe nocodue / U. E. Upogos. — 17-e uzn.,
crep. — Cankr-IlerepOypr : Jlanb, 2020. — 420 c. — ISBN 978-5-8114-4884-5. — TexkcT : anek-
TpoHHBIH // JIaHb : anexkTpoHHO-OnbIHoTeyHas cucrema. — URL:
https://e.lanbook.com/book/126942. (nara oopamenus: 08.09.2020) — Pexxum mocTyma: 1j1s aBTO-
pH3. MOJIB30BATEIIEH.

3. Koukwun, 1O. I1. Coopuuk 3amad o ¢pusuke : npaktukym / FO. I1. Koukun, U. FO. Borauesa,;
MI'TY. - Maruautoropck : MI'TY, 2018. - 1 anexrpon. ont. quck (CD-ROM). - 3ari. ¢ TuTy:. sKpa-
Ha. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true (mata oOparieHus:
04.10.2019). - MakpooObekT. - Tekcr : anexTpoHHbIN. - [ISBN 978-5-9967-1162-8. - CBenenus no-
cTynHsl Takke Ha CD-ROM.

B) MeTonnueckue yKa3aHusi:

1. Borauega, U. 0. Metoauka pemenns 3a1a4 o ¢pusuke. Mexanuka : yaeoHoe mocoodue / U.
1O. boraueBa, O. H. Boctpoknytosa ; MI'TYV. - [2-e uza., moarot. no ned. u3a. 2017 r.]. - Marauro-
ropck : MI'TY, 2018. - 1 snekrtpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true (mara obpareHus:
04.10.2019). - MakpooObeKT. - TekcT : anekTpoHHbIN. - CBeneHus nocTynHsl Takke Ha CD-ROM.

2. Beuepkun, M. B. Dnekrpocratuka 1 NOCTOSTHHBIN TOK : npakTukym / M. B. Beuepkun, O.
B. Kpusko, E. B. Makapuesa ; MI'TY, Un-1 sHepretuku u apromatuku, Kad. ¢pusuku. - Marauto
ropck : MI'TY, 2012. - 1 snekrtpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true (mara oOparieHus:
04.10.2019). - MakpooObeKT. - TekcT: 31eKTpoHHBIN. - CBefeHus 1ocTynHbI Takke Ha CD-ROM.

r) [Iporpammuoe odecneuenne u UHTEpHeET-pecypchl:

IIporpamMmmHoe odecnieueHune

Haumenosanue [10 Ne noroBopa Cpok necTBUs JTUIEH3UU

MS Windows 7 Profes-  |[{-1227-18 ot 08.10.2018 11.10.2021
sional (a5 kaccoB)



https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://e.lanbook.com/book/126942
https://e.lanbook.com/book/129235
https://e.lanbook.com/book/123463
https://e.lanbook.com/book/113945

MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
Professional

7Zip cB000/IHO pacnpoctpansiemoe 110 0eccpouHO
MathCAD v.15 Education [/I-1662-13 ot 22.11.2013 0eccpouHO
University Edition

Adobe Reader ¢B000IHO pacapocTparsemoe [10 0eCCPOUHO
Bbpayzep Mozilla Firefox [cBoGomHO pacmnpoctpansiemoe [10 0eccpouHO
FAR Manager cB0OOHO pactipocTpansemoe [10 06eccpoYHO

IIpogdeccuonanbHbie 0a3bl JAHHBIX M HH(POPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

HazBanue kypca

CchpUIKa

uutupoBanus (PMHIL)

ckasg cucrema — POCCHMICKHMI MHAEKC HAy4HOTO

URL: https://elibrary.ru/project _risc.asp

Scholar)

URL: https://scholar.google.ru/

nonmoreku MI'TY um. I'U. Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

9 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHbI

MaTepI/IaJ'II)HO-TGXHI/I‘-IeCKOC obecreueHue JUCHUITIIIMHBI BKITFOYACT:!

Tun u Ha3BaHHE AYIUTOPHUN

OcHaleHue ayiuTopun

VYdeOHbIe ayTUTOPHUU IS
MIPOBEICHUS 3aHATHI JIEKIIMOHHOTO
tuma (Ne388, 394)

MynbTUMEINITHBIE CPEICTBA XPAHEHUS, TIEpEaadud U
NpEeACTaBICHUS HHPOPMAITUH.

VYyebnas aygutopusi Juisi poBee-
HUA JabopaTopHbIX padot: «lIpem-
MeTHas JlabopaTopus»

JlaboparopHble yCTaHOBKH, U3MEPUTEIbHBIE TPUOOPHI 17151
MPOBEACHHUS TAOOPATOPHBIX PadOT:

1. UcTouHMK TUTAHUs TOCTOSIHHOTO TOKA,

2. Mynsrumetp mudposoit APPA 203,

3. Ocmmnorpad neyxkanansHbi GOS-620 FG,

4. 3meputens MarHuTHOW uHAyKuuu [11-8,

5. Karymku I'enbmronsna,

6. Tpancdopmatop c [1I-oOpa3HBIM CEPICIHUKOM U 3aMbl-
KaIOIIUM SIPMOM.

7. YcraHoBKa U1 HAOMIOAEHNUS JTUHAMUYECKON IIETIIN TU-
cTepesuca,

8. YcraHOoBKa /7151 OTIpe/IeICHHSI BIUSHUS YIIPYTUX HANps-
JKEHUW HAa HAMarHU4YMBaHUE

VY4eOHbIC ayTUTOPHUH IS
MIPOBEICHUSI PAKTHUECKUX
3aHATHM, TPYNIOBBIX U
WHUBUIYIbHBIX KOHCYJIbTAIUH,
TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTalUU

WHTepakTUBHAS JOCKA, IPOEKTOD;
MynsTUMEIUUHBIN IPOEKTOP, KPAH.

VY4eOHble ayTUTOpUN AT VIS
CaMOCTOSITENTEHON paOOTHI.

[Tepconanbubie koMibioTephl ¢ maketoM MS Office, ¢
BBIXOZIOM B IHTEpHET U ¢ JJOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

[TomenieHue sl XpaHeHUs U

Crennaxu, ceidbl 1Usl XpaHEeHUs yueOHOro



http://magtu.ru:8085/marcweb2/Default.asp
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

Tun v Ha3BaHUE ayIUTOPUH

OcHallieHue ayiuTopun

npo(HUITAKTHYECKOTO obopynoBanus. UHCTpyMEHTHI U1l pEeMOHTA
00CITy>)KUBaHHS y4eOHOTO o0opynoBaHusl.
000pyIOBaHUs

Aynutopuu A5l CaMOCTOSITEIbHOM
paboThI ¢ BbIX010M B IHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO UH(OP-
MaIlMOHHO-00pa30BaTENIbHYIO Cpey
YHUBEPCUTETA.

KoMrbroTepHbIe KIIacChl, BKIIOYAIOININE TIEPCOHAIBHBIC
kommbioTepsl ¢ makeroM MS Office, MathCAD, Scilab;
YUTAJIbHBIE 3aJIbI OMOINOTEKH

AynuTtopuu AJid rpynIoBbIX U UH-
JVBUAYaJIbHBIX KOHCYJBTALIHM, Te-
KYULIEro KOHTPOJISL U MPOMEKYTOU-
HOM aTTecTan

[Tepconanbubie KOMIBIOTEPHI ¢ TakeToM MS Office,
MathCAD, Scilab u Beixogom B HTEpHET




	Перечень типовых теоретических вопросов к экзамену:

