PefepanbHOE rocyaapcTBeHHOe GH0MKETHOE 06pa30BaTe/lbHOe yupexieHue
BbICLLEro 06pa3oBaHUA
«HOBOCUBUPCKIMIA FOCYAapPCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»

Kacheapa NpyKnagHo 1 TEOPETUYECKON (U3NKN

“YTBEPXIOAKD”
JEKAH ¢To
K.p-M.H. Kopenb N. U,

OOKYMEHT MOAMVCAH MPOCTOW HEKBA/TU®ULIMPOBAHHOW
3NEKTPOHHOWM MNOAMCHIO
31.08.2022
Bnageney: K.d-m.H. Kopenb L. N.
CpoK AelicTBUA: He orpaHnyeH

Agpec xpaHeHUs 3N1eKTPOHHOr0 AOKYMeHTa:
https://www.nstu.ru/university/info/sveden/education
PABOYAA ITPOITPAMMA JTWUCIHUITJIMHBI
dusnka

ObpasosatesnbHas nporpamma: 16.03.01 TexHuueckas gpusnka, Npoub: NHTENNEKTYyalbHble
reo(hn3nNYecKme CUCTEMbI B HEPTEra3oBOM NHAYCTPUM

Kypc: 12, cemecTpbl: 1234
PU3NKO-TEXHUYECKUI (DaKy/bTET,

CemecTp
Ne Bup geatenbHoCcTU 1 (2 (3]|4
1 Bcero 3a4eTHbIX eauHULY s lo ls |7
(KpegmTOB)
2 | Bcero yacos 288| 324| 288( 252
3 Bcero 3aHATWIN B KOHTAKTHOW 154| 199 202 166
thopme, yac.
Jlekymu, yac. 72 |72 |72 |72
MpakKTu4yecKune 3aHATUA, Yac. 36 |72 |72 |36
JTabopaTopHble 3aHATUSA, Yac. 32132 |32 |32
7 M3 HUX B aKTMBHOIA 1 5 |a5|45/4
WHTEPaKTMBHOM hopMe, Yac.
8 13 HUX MPaKTUYECKOM s s s |8
NOAroTOBKM, Yac.
9 ATTecTaums, yac. 2 |12 |2 |2
10| KoHcynbTauum, yac. 12 (21 (24 |24
11| CamocToATeNbHasA paboTa, yac. 134(125( 86 |86
Buapl caMmocTonTeNbHO paboThl
(KypcoBOI1 NPOEKT, KypcoBast
12| paboTa, PI"3(P)/pedepar, P |P |P |P
MOLrOTOBKA K KOHTPO/IbHOM
paboTe)
13| Bupg attectauum 2 |9 |9 |3

Hosocnbupck 2022



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (pefepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/IbHOro
cTaHAapTa BbicLLEro obpasoBaHuMs NO HanpasneHuo (cneynanbHocTu): 16.03.01 TexHUYecKkas puanka

& OC BBefeH B aeinctame npmkasom Ne696 ot 01.06.2020 r. , gata ytBepxaeHms: 08.07.2020 .

MecTo AucumnArHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, o6s3atenbHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTh): 16.03.01 TexHMYeckas (msmka

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

MuT®, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.h-M.H. [ybposckuin B. I

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadegpoi Ensuos U. H.



1. BHewHe TpeboBaHWSA
Tabnuua 1.1

KomneTteHuumn
Mpynna

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

ObuenpoceccroHanibHble [OMK-1 Croco6eH UCMob3oBaTh (lyHAaMeHTa/IbHbIe 3aKOHbI MPUPO/bI 1 OCHOBHbIE
KOMMETEHLIMK 3aKOHbI eCTECTBEHHOHAYYHbIX ANCLUMMNANH B NPO(ECCUOHAILHOM EATENbHOCTY

OMMK-1. 1 3HaeT OCHOBHbIe 3aKOHbI (hU3NKK, ABASHOLLMECS 6a30BbIMU ANS peLleHns 3agad
NpotecCUOHaNbHON AeATENBHOCTH

YHuBepca/bHble YK-1 CnocobeH ocyLLecTBNATb NOUCK, KPUTUYECKNIA aHA/IM3 U CUHTE3 UH(opMaLu,
KOMMETEHLIMK NPUMEHSTb CUCTEMHBbIV NOAXO0/ N5 PeLleHNs NOCTaBNEHHbIX 3a4a4

YK-1. 2 ¥YMeeT COOTHOCUTbL pPasHOPOAHbIE ABMIEHUA U CUCTEMATMU3NPOBATL X B paMKax
M36paHHbIX BUAOB NPOMECCUOHANBbHON AEATENBHOCTH.

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTataM 06y4eHUsA, COOTHECEHHBIM C
NHAMKATOPaMu LOCTVKEHNS KOMMETEHL M

Tabnuua 2.1

VHAMKATOPbI AOCTMKEHUST KOMMETEeHL WA POPMbI OpraHM3aLn

PesynbTaTbl 06y4eHUs 3aHATWI

OIIK-1. 1 3naeT ocHOBHBIE 3aKOHBI (H3NKH, SIBJISTIONIHecs 06a30BbIMH 15
penienns 3a1a4 NpodeccHoHaIbLHONI NesATeJbHOCTH

YCBOW/1 OCHOBHbIE 3aKOHbI CbI/I3VIKI/I 1 COBPEMEHHbIE NMPEACTaBIEHNA O Npupoae Nexuuw; npaKTI/I‘-IeCKVIe 3aHATUA;
OCHOBHbIX (1[)VI3VI‘-|€CKVIX SBNEHUIA, O NPYYNHAX UX BOSHUKHOBEHUA U B3anmMOCBA3N. |CamocToATeNbHasA pa60Ta

YK-1. 2 YMeeT COOTHOCHTDH PA3HOPOAHDbIE SIBJI€HHS U CHCTEeMATH3HPOBATH HX
B pPaMKaXx H30paHHBIX BHAOB HPodecCHOHATBHOM IeATEIbHOCTH.

rOTOB COOTHOCWUTb Pa3HOPOAHbIE (I13NYECKe ABNEHMA 1 CUCTEMATN3MPOBATL UX B|Jlekuum; MpakTuueckune 3aHATHS;
pamKax u3bpaHHbIX BA0B NPO(ECCHOHATLHON AeATENbHOCTY. JlabopaTopHble paboThl;
CamocTosTenbHas pabota

3. CoaepykaHue 1 CTPYKTypa ANCUUN/UHBI

Tabnuua 3.1
N3 Hux B AKTUBHBIE NHankaTopsl
TeMbl nekumn Yacbl |hopme npakT. thopMbl, uag, | ROCTWKEHNS YyebHast AeATENbHOCTb
noar., yac. ' ' KOMMeTeHUnIA

CemecTp: 1

Jnpaktuyeckaa egmHuua: OCHOBbI MeXaHUKW 1 CI'IGLI,I/I&I'IbHOVI Teopunn OTHOCUTENIbBHOCTA

1. MNpeameT (hn3mkn. PasBuTne
(DM3UKN N TEXHUKN N NX
B3aUMHOe BNUSHUE ApYT Ha
apyra. Metopbl Pr3nM4ecKoro
nccnegosaHus. Ponb Kypca 2 0 0
(PM3UKMN B TEXHNYECKOM BY3e.
CTpyKTypa Kypca, ero csssb C
ApYyrumu gucumnanHamm
y4yebHOro nnaHa

OMK-1.1,YK|CTyaeHT cnyliaet u
-1.2 KOHCMEKTMPYET NeKLMI0.




2. [MpoCTpaHCTBO U Bpems B
MexaHuke HbtoToHa.
VHepLmManbHble CUCTEMBI
oTcyeTa, MeTOA KOOPAMHAT.
Anrebpa BeKTOPOB. BeKTopbl
KOOpAMHAT, CKOPOCTU U
yCKopeHus. KoopanHaTHbIi,
BEKTOPHbIVA 1 eCTECTBEHHbIV
Crocobbl ONUCaHNs ABVKEHNS
MaTeprasibHOM TOUKMN.
HopmanbHoe 1
TaHreHUnasibHoe YCKOPEHUS

OnkK-1.1,¥YK
-1.2

CTyfeHT cnyLlaet u
KOHCMEKTMPYET NIEKLMI.

3. 3aKOHbI AMHAMUKU
HbtoToHa. Cunbl B MeXaHMKe.
MMnynbc B MexaHuKe
HbloTOHA. 3aKOH CoXpaHeHUs
nmnynbca. LieHTp nHepumm un
ero 3aKOH [BWKeHUS.
[BVXeHVe Tena ¢ nepeMeHHoN
maccoii. MpuHumn
OTHOCUTeNnbHOCTU Manunes.
Mpeo6pasoBaHus Manunes n
NX CNeSCTBMS.

Onk-1.1,¥YK
-1.2

CTyfeHT cnywaeT 1
KOHCMEKTMPYET NEKLMIO.

4. PaboTa 1 MOLLHOCTb.
Teopema 0 npupaLLeHnu
KWUHETUYECKO 3Hepruu.
lNoTeHyManbHbIE CUNBI.
MprmMepbl NOTEHLMABHBIX
CWNOBbIX NOJIER: None cun
TArOTEHUA, None ynpyrux cun
Jedopmauun. Ceasb Mexay
CWUNOW ¥ NOTEHLMaNbHOA
3Hepruveit. 3aKOH CoxXpaHeHus
3Heprum B MexaHuKe.

OrnkK-1.1,YK
-1.2

CTYZIEHT CNyLLAET W
KOHCMEKTUPYET NEKLIMIO.

5. lNMprMeHeHne 3aKOHOB
COXpaHeHMs UMnysbea u
3Hepruu: pacnagel, ynpyrue u
Heyrnpyrue CTONIKHOBEHWSA
4acTuL, B HEPENATUBUCTCKOM
NPUGAMKEHNN. VIMNYNbCHbIE
JAnarpaMmbl.

OnkK-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

6. MOMEHT “MNyNbCca YacTuLpl
1 CUCTEMbI YaCTUL, 3aKOHbI
M3MEHEHWS U COXPaHEHNS
MOMeHTa MMMy/bca. CBs3b
3aKOHOB COXpaHeHust
MMNyNbCca, 3HEPruM N MOMEHTA
MMMy/bCa ¢ CUMMETPUSMU
MPOCTPaHCTBA-BPEMEHM.

Onk-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.




7. ANeMeHTbl KUHEMATVIKU
BpaLLATe/IbHOTO ABVKEHUS
TBEPAOTrO TeNa: BEKTOPbI
371eMEHTapHOr 0 yrna
MOBOPOTA, Yr/I0BOV CKOPOCTU
11 YTTI0BOTO YCKOPEHUS.
MOMeHT MMMynbca TBEPAOro
Tena, OCHOBHOE ypaBHeHMe
AVHAMUKM BPaLLATeNbHOTO
[BVKEHMS TBEPAOro Tena.

Onk-1.1,YK
-1.2

CTyfOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

8. KnHetnyeckas aHeprus
BpaLLaTe/IbHOro ABVXXEHNS
TBepgoro Tena. CeBo60aHbIe
OCM BpaLLeHNa U rNaBHble
MOMEHTbI MHEPLUN.
YpaBHeHus Jinepa.
CB0O60HbBIVi CUMMETPUYHbIN
BOJ/THOK, TSHKENbIN
CYMMETPUYHBIA BO/YOK,

r’MPOCKOMNbI N X NPUMEHEHUS.

Ornk-1.1,¥YK
-1.2

CTyfAeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

9. OgHOMEPHOE [BUKEHWE B
MOTEHLMANbHBIX CU/I0BbIX
nonsx: PUHNUTHOE U
WNH(OUHWUTHOE [LBUKEHUS,

nepunoa dJI/IHI/ITHOFO [OBVOKEHUA.

Ornk-1.1,¥YK
-1.2

CTyfAeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

10. Npobnema aByx Ten,
B3aMMOZENCTBYHOLLMX
MOCPELCTBOM LieHTPa/IbHbIX
cun. BolgeneHne agvdkeHus
LIeHTpa MHepLMK, onuncaHme
OTHOCUTE/IbHOTO [BVKEHUS,
npviBejeHHas macca.

OrkK-1.1,YK
-1.2

CTYZEHT CNyLLIAET W
KOHCMEKTUPYET NEKLIMIO.

11. 3agaya Kennepa: 3aKOHbI
COXPaHeHMS, Ka4eCTBEHHBII
aHann3 [ABMXKEHWSA OBYX Ten,
B3aVIMOENCTBYIOLLMX
NoCpPeAcTBOM Ky/OHOBCKMX
cun. 3akoHbl Kennepa, Tunbl
opbuT B 3agaye Kennepa.

OrkK-1.1,YK
-1.2

CTY[IEHT CNyLLIAET W
KOHCMEKTUPYET NEKLIMIO.

12. iBmKeHe B
HenHepLUMabHbIX CUCTEMaX
oTcyeTa. LieHTpobexHas
KOPVONNCOBA CU/Tbl UHEPLMN.
[BWXeHVe MaTepnanbHON
TOYKW B rpaBUTaLMOHHOM
nosie 3eM/iM y4eToM ee
BpalLieHus. Pa3mbls beperos
peKk. MasTHUK PyKo.

OnkK-1.1,YK
-1.2

CTygOeHT cnywiaeT u
KOHCMEKTUPYET NEKLMIO.




13. MpuHUMN
OTHOCUTENbHOCTN DMHLUTEAHA.
OnbIT MaiikenbcoHa-Mopnu
Mpeobpa3oBaHus JlopeHua 1
NX CNefCcTBuS:
OTHOCUTENbHOCTb
OLHOBPEMEHHOCTH,
3aMef/ieHre Xoza BpemMeHu
[BUKYLLIXCS 4aCcoB,
COKpaLLeHve ANHbI
JBWKYLLMXCA NPeaMETOB,
3aKOH C/I0XKEHWSI CKOPOCTEN.

OnkK-1.1,¥YK
-1.2

CTyfeHT cnyLlaet u
KOHCMEKTMPYET NIEKLMI.

14. MNpocTpaHCTBO-BpeEMSA
cneuunanbHon Teopun
OTHOCUTENIbHOCTWU: MOHATKE O
reoOMeTpuM 1 NPOCTPaHCTBe
MuHKOBCKOrO,
NPUYNHHO-CEACTBEHHAS
CTPYKTypa co6bITUIA B 3TOM
npocTpaHCcTBe. MIHBapuaHTbl
npeo6pasoBaHunii JlopeHua:
WHTEpBa U COBCTBEHHOE
Bpems. YeTbIpexBeKTopsbl.

Onk-1.1,¥YK
-1.2

CTyfeHT cnywaeT 1
KOHCMEKTMPYET NEKLMIO.

15. YeTbIpexBeKTOpbI
CKOPOCTH 1 MMNyfibCa.
Vmnynbe, nonHas aHeprus u
KWHETUYecKasn aHeprus
PENATUBUCTCKOW YacTuLbl.
Pacnafibl M CTONIKHOBEHUSA
PensTUBUCTCKNX YacTuL,
PensTmBMCTCKOE ypaBHeHME
LBWKeHus. YeTbipexcuna.

Onk-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

AvpakTnyeckas eagnHmua: CTaTucTuyeckas msmnKa n TepmMmoguHammnKa.

16. TepmoaMHaMUYECKNIA 1
CTaTUCTUYECKUIA METO/bI
onucaHuns TenIoBbIX CBOWMCTB
BeLLeCTBa.
TepmoguHaMuyeckoe
paBHoBecue. OnuncaHue
COCTOSIHUA BELLEeCTBa C
nomoLysto Habopa
MaKpOCKOMNYECKNX
napameTpoB: [aBfeHns,
Temneparypbl, 06bema.
CTaTncTMYecKuii CMbIC/
abCcoMIOTHON TemnepaTypbl.
[varpammbl COCTOSHWIA.
YpaBHeHMe COCTOAHUSA
nfeasbHOro rasa.

OnkK-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.




17. PaboTa, Tennota un
BHYTPeHHAA aHeprus. MNepsoe
Haya0 TepMOANHAMUKM U ero
NPYMEHEHVE K M30MpoLieccam.
3aKOoH paBHopacnpeeneHns
3HEPTUN NO  KNIACCUYECKUM
cTeneHsaM cBobofpl.
TennoemkocTn npu
MOCTOSHHbIX AaBNEHNN W
ob6beme. AanabaTnyecKuii
npouecc.

Onk-1.1,YK
-1.2

CTyfOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

18. O6paTnMble n
HeobpaTVMble MPoLecchl.
Limknnueckunin npouecc.
AHanu3 naeanbHoO TeN0BOWA
MaLLUWHbI, paboTaroLleli no
unkny KapHo. KIMNJ tennosbix
MaLlVH 1 3((heKTUBHOCTb
XO0M04N/IbHBIX MaLLVH

OrkK-1.1,YK
-1.2

CTY[IEHT CNyLLIAET W
KOHCMEKTUPYET NEKLIMIO.

19. PaBeHcTBO Knaysuyca ans
06paTUMbIX LNKINYECKNX
MPOLECCOB N SHTPONUSA -
(hyHKLMA COCTOAHUA
BellecTBa. HepaBeHCTBO
Knaysuyca ons HeobpaTUMbIX
LUMKNYECKNX NMPOLECCOB.
PasnnyHble HOPMYIMPOBKU
BTOPOro Havyana
TEPMOAUHAMUKMN U UX
3KBUBA/IEHTHOCTb.
Hey6blBaHWe aHTpONUK
TEn0M30/IMPOBAHHBIX
TEPMOAUHAMUYECKUX CUCTEM.

Onk-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

20. CTatuctmnyeckoe
pacnpegeneHne Makcsenna
MOJIEKY/ ra3a no CKOPOCTAM.
PacnpepeneHvne Makcsenna
Nno abCcoNOTHbLIM 3HAYEHUAM
CKOPOCTEN U MO KMHETUYECKUM
3HepruamM. OnbIT LWTepHa

OrkK-1.1,YK
-1.2

CTyOeHT cnywiaeT u
KOHCMEKTMPYET NEKLMIO.

21. \geanbHblii ras Bo
BHELLUHEM Mofe,
b6apomeTpuyeckas opmyna.
Craructmnyeckoe
pacnpegeneHve  bonbLMaHa.
OnbIT MeppeHa.
PacnpepgeneHmne
Makcsenna-bosbLmaHa.

OrkK-1.1,YK
-1.2

CTyOeHT cnywiaeT u
KOHCMEKTMPYET NEKLMIO.

22. SneMeHTapHasa Teopus
AB/IEHUIA nepeHoca. BA3KOCTb,
Tern0npoBOAHOCTb,

andgdrysmns.

Onk-1.1,YK
-1.2

CTyOeHT cnywaeT u
KOHCMEKTMPYET NIEKLMIO.

23. OTCTYNNEHMA OT 3aKOHOB
naeasbHbIX ra3oB. PeasibHble
rasbl. YpaBHeHue
BaH-pep-Baanbca.

OnkK-1.1,YK
-1.2

CTyOeHT cnywiaeT u
KOHCMEKTUPYET NEKLMIO.




24. ®a3oBble Nepexopl.
Ycnosus paBHoBecus (as.
TpoiiHas TouKa. Y paBHeHMe
KnaneipoHa-Knaysnyca.

OrnkK-1.1,YK
-1.2

CTY[IEHT CNyLLIAET W
KOHCMEKTUPYET NEKLIMIO.

CemecTp: 2

AnaakTuueckas earHnLAa: SNeKTPUYECTBO U MarHeTU3M.

25. DneKTpuyeckme 3apsagbl.
3akoH KynoHa. Metofb!
MOSIyYEHUS 3NEKTPUYECKUX
3apafoB. HanpskeHHOCTb
3/1IEKTPOCTATUYECKOrO MOoSIA.
MoTok BekTOpa
HanpsXXeHHOCTU U Teopema
["aycca.

OrkK-1.1,YK
-1.2

CTyfAeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

26. NpunmeHeHVe Teopembl
Maycca: aneKTpocTaTnyeckoe
nose 6eCKOHEYHOW
PaBHOMEPHO 3apHKEHHOW
NA0CKOCTW; Nosie 6ECKOHEYHO
NPSIMON IMHNN U 6ECKOHEYHO
[OJIMHHOTO UMNVMHAPA; nosie
cthepb! ¥ Wapa; none
NAOCKOro, UMANHAPUYECKOTO U
cthepnyeckoro
KOH/EHCaTOpOB.

Onk-1.1,¥YK
-1.2

CTyfAeHT cnywaeT u
KOHCMEKTUPYET NEKLMIO.

27. CKa4yoK HOpMasnbHOW
COCTaB/AOLLEN BEKTOpa Ha
3apsXKEHHOW NOBEPXHOCTU.
Teopema Maycca B

v depeHLmanbHo hopme.
NprmeHeHMe Teopemsbl [Maycca
B AndhdepeHLmanbHOM opme.

Onk-1.1,¥YK
-1.2

CTyfeHT cnylaet u
KOHCMEKTMPYET NIEKLMI0.

28. PaboTa B 3/1eKTPUYECKOM
none. PasHOCTb MOTEHLNANOB.
CeAsb mexay
HanpsXeHHOCTbIO U
NnoTeHLManiom
3/1IEKTPOCTATUYECKOrO MOoSIS.
BbluvicneHve noTeHumana no
HanpskeHHOCTY nond. Obuias
3a[ja4a 3N1eKTPOCTaTUKM.

Onk-1.1,YK
-1.2

CTyOeHT cnywaeT u
KOHCMEKTMPYET NIEKLMIO.

29. INeKTPUYECKNiA Annosb
(none gunons).
SNeKTPUYECKUin AUNonb B
3NEKTPUYECKOM NOJIE.

Onk-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

30. MNMpoBofHUKM B
3N1eKTPUYECKOM Mofie.
AneKTpnYecKas emKoCTb.
EMKOCTb MpoCThIX
KOHAEHCaTopOoB. JHeprus
3apsXXEHHOro KoHAeHcaTopa.
CoefHeHWEe KOH/EHCATOPOB.
DHeprus aNeKTprUYecKoro
nons.

Onk-1.1,YK
-1.2

CTyOeHT cnywwiaeT u
KOHCMEKTMPYET NEKLMIO.




31. NMonapusauns
[N3NEKTPUKOB.
HanpskeHHOCTb Nons BHYTPU
LAN3/IEKTPUKOB. M30TPOMHbIE 1
aHWN30TPONHbIe AN3NEKTPUKN.
MpenomneHne NNHWIA
CMELLLEHNA U HANPSXXeHHOCTU
nons. 3aKOHbI 3/IEKTPUYECKOTO
nons B AU3NEKTPUKAX.
DNeKTpUYecKoe nosne
paBHOMEPHO MONAPU30BAHHOIO
wapa.

OnkK-1.1,¥YK
-1.2

CTyfeHT cnyLlaet u
KOHCMEKTMPYET NIEKLMI.

32. Teopus nonspusaumm
ON3NEKTPUKOB C HEMONAPHLIMU
Mosiekynamu. Teopus
MosApn3aLmmn GU3NEKTPUKOB C
NONAPHLIMI MONIEKYNAMN.
CerHeTto- 1 Mbe303NeKTPUKN.

OnkK-1.1,YK
-1.2

CTygOeHT cnywiaeT u
KOHCMEKTUPYET NEKLMIO.

33. BbIBOJ, ypaBHEHWIA NONS B
AV3NeKTPUKax nyTem
ycpeaHeHus
MMKPOCKOMNYECKOro MnoJsis.

Onk-1.1,¥YK
-1.2

CTyeHT cnywaeT 1
KOHCMEKTUPYET NEKLWIO.

34. XapaKTepucTukm
3/1IEKTPUYECKOrO TOKA.
YpaBHeHWe HeNpPepbLIBHOCTY.
[leiicTBMA 3NEKTPUYECKOro
TOKa. 3akoH Oma.
ConpoTtusneHune. 3akoH Oma B
AndepeHUmanibHoM hopMe.

OrkK-1.1,YK
-1.2

CTyOeHT cnywwiaeT u
KOHCMEKTMPYET NEKLMIO.

35. DneKTpoLBMKYLLAs CrUna.
3akoH Owma anis
HeoHOPOLHOrO0 yyacTKa Lienu.
Mpasuna Knpxrodga.
KoHgeHcaTop B Lienu ¢
conpoTueneHmem. MoLLHOCTb
ToKa. 3akoH [koyna-SleHua.
MOLLHOCTb BO BHELLIHEW Lienu
N KO3((PULIMEHT MOE3HOr0
[EeNCTBMA NCTOYHMKA.

OnkK-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

36. SnemeHTapHas
Knaccmyeckas Teopus
3/1eKTPONPOBOAHOCTY
MET&a/1/10B.

Ornk-1.1,¥YK
-1.2

CTyfeHT cnywaeT u
KOHCMEKTUPYET NEKLMIO.

37. MarHuTHoe
B3aVIMOJEeNCTBME TOKOB. 3aKOH
buno-Casapa-Jlannaca. Pacuet
WHAYKLMM MarHUTHOro nons
pas/IMyHbIX TOKOB.
HanpseHHOCTb MarHUTHOIO
nons.

Onk-1.1,YK
-1.2

CTyfeHT cnyLlaet u
KOHCMEKTMPYET NIEKLMI.

38. BaaumopeiicTeme AByx
napasnenbHbIX MPOBOAHUKOB C
TOKOM. KOHTYp C TOKOM B
MarHUTHOM noJsie. MarHuTHoe

nosie cosieHonaa.

OnkK-1.1,¥YK
-1.2

CTyfeHT cnylaet u
KOHCMEKTMPYET NIEKLMI.




39. Cuna JlopeHua. smxeHune
3apsHKeHHbIX YacTuL, B
3/1IEKTPUYECKOM MOofe.
[BVKeHVe 3apsXEHHBIX
yacTuL, B O4HOPOLHOM
MarHWTHOM rore.
OnpegeneHve 3apaga 1 macchbl
3/1eKTPOHa.

OnkK-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

40. TOTOK BEKTOpa MarHUTHOM
MHAyKunKn, Teopema Maycca
019 UHOYKUMA MarHATHOTO
nons. Linpkynaumsa sektopa
MarHUTHOW MHAYKUMA.
MarHuTHOe nosie 6eCKOHeYHO
[JIMHHOTO coneHomnaa v
Topoua.

OnkK-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

41. AnddepeHumanbHas
(hopma Teopembl 0
LMPKYNALMA. BEKTOPHBIN
NOTEHLUMa MarHUTHOTO Mos.

OrnkK-1.1,YK
-1.2

CTYZIEHT CNyLLIAET W
KOHCMEKTUPYET NEKLIMIO.

42. KOHTYp C TOKOM B
MarHUTHOM noJsie. MarHUTHbIA
MOMEHT. MarHmMTHoe nose B
MarHeTukax. Knaccugpukaums
MarHeTUKOB. Y paBHeHNA
MarHWTHOro rnons B
NPUCYTCTBMN MarHeTUKOB.
["paHWNYHbIE yCnoBuA Sis
BeKTopoB B n H.

Onk-1.1,YK
-1.2

CTyOeHT cnywaeT u
KOHCMEKTMPYET NIEKLMIO.

43. PaboTa Mo nepemeLLeHuno
MPOBOAHVIKA C TOKOM B
MarHUTHOM noJsie. 3aKoH
31eKTPOMarHUTHOW UHAYKLMN.
AvbdepeHumansHas hopma
3aKOHa 3/1eKTPOMarH1THOM
NHAYKuMK. CaMOVHAYKUNS.
MHAYKTUBHOCTb. TOK npu
3aMbIKaHWUN 1 pa3MblKaHUK
Lienei ¢ MHAYKTUBHOCTBIO.

OrkK-1.1,YK
-1.2

CTyOeHT cnywwiaeT u
KOHCMEKTMPYET NEKLMIO.

44, 3Heprna MarHUTHOro Noss
N30/MPOBAHHOr0 KOHTYpa C
TOKOM. B3anmHaa nHayKuus.
B3anmHas aHeprusa 4syx
TOKOB. TpaHcopmMaTopbl.
MarHuTHble Uenu.

Ornk-1.1,¥YK
-1.2

CTyfeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

45. Llenu nepemMeHHOro ToKa.
ConpoTuBeHve B Lienu
nepemMeHHOro Toka. EMKocCTb B
Lienv NepeMeHHOro ToKa.
VHAYKTUBHOCTL B LEnm
MepemMeHHOro TOoKa.
BekTopHble gnarpammbl
KonebaHwuii. 3akoH Oma ans
nepeMeHHbIX TOKOB. Pe3oHaHC
HanpsHKeHWA.

Onk-1.1,YK
-1.2

CTyOeHT cnywwiaeT u
KOHCMEKTMPYET NIEKLMIO.




46. PaboTa 1 MOLLIHOCTb
nepeMeHHOro ToKa.
["eHepaTopbl NOCTOSAHHOIO U
nepeMeHHOro TOKa.
AneKTpoaBuraTenu.

OrkK-1.1,YK
-1.2

CTyOeHT cnywiaeT u
KOHCMEKTMPYET NEKLMIO.

47. MarHuTHble CBOICTBa
aToOMOB.
MarHuTo-mexaHu4yeckue
aBneHnst. O6bsACHeEHNE
AnamarHeTusma. O6bacHeHWe
napamarHeTnama. O6bACHeHMe
(heppomarHeTm3ma.

Onk-1.1,YK
-1.2

CTyfeHT cnyLliaet u
KOHCMEKTMPYET NIEKLMI0.

48. MMpoBOAHUKN,
ON3NEKTPUKA 1
NonynpoBOAHUKK (NMOHATHE O
30HHOI Teopun).
ANeKTPUYECKUIA TOK B
MeTannax u
NoNynpoBOAHNKAX. DPPeKT
Xonna. ImMnynbC 1 3Heprus
3/1eKTPOHOB B MeTasIfax.
PacnpepgeneHue
®epmun-Anpaka.
CBepXxnpoBOANMOCTb.

Ornk-1.1,¥YK
-1.2

CTyfeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

49. SneKTPUYECKUIA TOK B
Bakyyme. TepMO03neKTpoHHas
amucens. dopmyna
Punuapgcona-[lewimara. 3akoH
Tpex BTOpbIX JIeHrmiopa.
ONeKTPOHHbIe NamMnbl U UX
npvMeHeHns. BTopuyuHasa un
aBTO3/IEKTPOHHASA 3MUCCUS.

Onk-1.1,YK
-1.2

CTyfOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

50. DNeKTpUYeCKnii ToK B
rasax. VloHmsaums un
pekomMOunHaLms.
HecamocTosTenbHbIN paspsga.
CamocTosTeNbHbIN paspss
(Teopusa TayHceHAa). Buapl
CamMOoCTOATENbHOIo paspsaja.

Onk-1.1,YK
-1.2

CTyfOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

51. Teopusa MakcBenna. Tok
CMeLLEeHMNSA. Y paBHEHWS
MakcBenna B UHTerpasibHOM 1
andhepeHumanbHoM hopmax.

Ornk-1.1,¥YK
-1.2

CTyfeHT cnywaeT u
KOHCMEKTUPYET NEKLMIO.

52. PensaTUBMCTCKMIA XxapaKTep
cunbl JTopeHua.
PenaTneuctckas
WNHBAPUaHTHOCTb YpaBHEHWIA
MakcBenna. PenaTuBuCTCKoe
npeo6pasoBaHue Moneii.
UeTblpexMepHbIil MOTeHLMaN u
YeTbIpexmMepHas Na0THOCTb
TOKa. TeH30p
3M1EKTPOMarHUTHOro nons.
YpaBHeHUs1 Makcsenna B
WNHBapWaHTHON thopme.
SHeprusa 3n1eKTpoOMarH1THOro
nosns.

Onk-1.1,¥YK
-1.2

CTyeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

CemecTp: 3




Anpaktudeckaa egnHunua: MexaHUyeckue n ANEKTPOMAarHUTHbIE KonebaHus.

53. MapmoHunyeckne
KonebaHus. Mpy3uk Ha
NpY>XVHe.

0

0

Onk-1.1,YK
-1.2

CTyOeHT cnywaeT u
KOHCMEKTMPYET NIEKLMIO.

54. "apMoHMYecKme
KonebaHwus. JuHammka
Kone6aHuii. 'pysnK Ha
npyxuHe. Mogenb
rapMOHMNYECKOro
oCLMNATOpPA.

Onk-1.1,YK
-1.2

CTyOeHT cnywwiaeT u
KOHCMEKTMPYET NEKLMIO.

55. AnHamuka KonebaHwuii.
Pun3NYeCKUNii n
MaTeMaTUYeCKMin MasTHUKMN.
SHeprus rapMoHNYeCKnX
KonebaHuiA. SHepreTUYecKuii
METOZ PeLLEeHNs 3a4a4m O
KonebaHusX.

Ornk-1.1,¥YK
-1.2

CTyAeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

56. 3atyxatoLme
MexaHn4eckune KonebaHms.
AvipdepeHupmansHoe
ypaBHeHWe 3aTyXaroLLmX
KonebaHuii. KonebaHwus B
cnyyae cnaboro 3atyxaHus.
Aviccmnauus aHeprmn.
[lo6poTHOCTL. Cryyali
CW/IbHOT O 3aTyXaHus.
IMPOMEXYTOUHbIN CyYaiA.

Onk-1.1,¥YK
-1.2

CTyfeHT cnywaeT 1
KOHCMEKTMPYET NEKLMIO.

57. BbIHYX/ieHHble
MexaHW4ecKune KonebaHms.
[nddepeHumnansHoe
ypaBHeHWe BbIHYXEHHbIX
KonebaHuii 1 ero peLleHue.
3aBUCUMOCTb aMNANUTYAbI
BbIHY)XX/IeHHbIX KOnebaHuii oT
4acToTbl. Pe3oHaHc.
MornoLeHme aHeprum npu
pe3oHaHce.

Onk-1.1,YK
-1.2

CTyfeHT cnylaet u
KOHCMEKTMPYET NIEKLMIO.

58. KonebaHus cBA3aHHbIX
MasTHMKOB.
AnddepeHupmansHble
ypaBHeHWS [ABYX CBA3AHHbIX
MasTHUKOB. HopMasibHble
Kone6aHws. breHus.

OrnkK-1.1,YK
-1.2

CTYZIEHT CNyLLAET W
KOHCMEKTUPYET NEKLIMIO.

59. OneKkTpoMarHuTHble
KonebaHus. KoneobartesbHbIi
KOHTYp. 3aTyxatoLme
KonebaHusl B KonebaTebHOM
KOHTYpe. BbIHy)eHHbIe
konebaHusi B KonebatenbHOM
KOHTYype. 3akoH Oma ans
nepemMeHHbIX TOKOB.

Onk-1.1,YK
-1.2

CTyfeHT cnywaet u
KOHCMEKTMPYET NIEKLMI.

60. CBszaHHble
3M1EKTPOMArHUTHbIe
KonebaHus. O6Lee pelleHne
3a/1a4m O CBSA3aHHbIX
ocumnnaTopax.

OnkK-1.1,¥YK
-1.2

CTyfeHT cnyLaet u
KOHCMEKTMPYET NIEKLMI.




61. CnoxeHne KonebaHwuii.
CnoxeHue 041HaKOBO
HarnpaeneHHbIX KonebaHui.
Cno)eHwe B3anMHO
nepneHAVKYNApHbIX
KonebaHui.

Ornk-1.1,¥YK
-1.2

CTyfeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

62. HenmHeliHble KonebaHwus.
OcumnnaTop ¢ KBagpaTU4HOM
HeIMHeHOCTbI0. OcumnnaTop
C Kybuueckoit
HEIMHEAHOCTLH0. 3aBUCMMOCTb
nepuoga KonebaHwmi
(hr3mMyeckoro MasTHMKa ot
amnanTyasl KonebaHui.
Pe30HaHC B HE/IMHENHbIX
KonebaHwmsX.
MapameTpryeckme u
aBTOKO/e6aHms. JlTamnoBsblit
reHepaTop.

Onk-1.1,YK
-1.2

CTyfOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

JnpakTuyeckas egmHuua: MexaHUYeCcKue 1 31eKTpoMarHuT

Hbl€ BOJTHbI.

63. KonebaHms NMHeRHbIX
LIeNoYeK TOXAECTBEHHbIX
CBSA3aHHbIX OCLMINATOPOB.
MpoaonbHble KonebaHus
rpy30B Ha NPYXXWHaXx.
MonepeyHble KonebaHUA
rpy30B, 3aKPenieHHbIX Ha
CTPYHe.

OrkK-1.1,YK
-1.2

CTY[IEHT CNyLLIAET W
KOHCMEKTUPYET NEKLIMIO.

64. KonebaHus CTpyHbl.
AvidepeHupmansHoe
ypaBHeHWe KonebaHwui
CTPYHbI. BeryLime BO/HbI.
CT054Me BO/HbI Ha CTPYHE.

Onk-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

65. BosiHbI B ynpyrux cpegax.
Mnockune BONHbLI B
TPeXMEepPHOM MpPOCTPaHCTBeE.
MpogonbHbIe 1 nonepeyHble
BOJIHbI B TBEPAbIX TeNax.
3BYKOBbIE BO/HbI B rasax u
XUAKOCTAX. DHEPrus ynpyrom
BOJIHbI. BEKTOP YMOBa.

OnkK-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

66. DNeMeHTbI aKyCTUKW.
3BYKOBbIE BO/IHbI B BO3yXe.
YnbTpasByK U NHPPa3BYK.

OrnkK-1.1,YK
-1.2

CTYZIEHT CNyLLAET W
KOHCMEKTUPYET NEKLIMIO.

67. Cthepmnyeckme BOMHbI.
MepeHoC aHeprum
chepryecKoin BOMHOIA.
BonHoBoe ypaBHeHWe B

Onk-1.1,¥YK
-1.2

ChepUYECKNX KoOpAMHATaX.

CTyfeHT cnywaeT 1
KOHCMEKTMPYET NEKLMIO.




68. DneKkTpomMarH1THble
BOJIHbI. [110CKMe
3/IEKTPOMArHUTHbIE BOJHbI.
YpaBHeHust Janambepa ans
noteHumanos. PelleHue
ypaBHeHus Janambepa.
3anasgpiBatoLme n
ornepexatoLLme noTeHUManbl.
3ny4yeHune gunons.
DNEeKTPUYECKOE Y MarHUTHOE
nosie IMHERHOro OCUMNNATOpPA.
W3nyuyeHve yCKOpeHHO
[BWXKyLLerocs 3apsaga.
SHeprug, nsnyyaemas
ocuunnatopom. LLkana
3/1IEKTPOMArHUTHbIX BOJTH.

Ornk-1.1,¥YK
-1.2

CTyAeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

69. MNpenomneHue n
OTpakeHWe MI0CKUX
3/1EKTPOMarHUTHbIX BOJIH Ha
rpaHuLe mexay
AManeKTpuKamu. "paHuyHble
YC/IOBUA A1 BEKTOPOB
31eKTPOMarHUTHOW BOJIHbI.
CooTHoLeHMe MeXay yriamu
nafieHns, OTPaXKEHNA 1
npenomneHns. COOTHOLLEHUS
MeXy UHTEHCUBHOCTAMM
nagatoLLeld, OTpaXKeHHOM 1
MPenoM/IEHHON BOJH.
dopmynbl dpeHens. AsneHne
MOJ/IHOrO BHYTPEHHEro
OTPaXEHMS.

Onk-1.1,YK
-1.2

CTyfOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

Anpaktundyeckas egnHmua: Bo

/THOBas

OnTUKa.

70. MNoHsATHe 06
NHTep(epeHLmMM CBeTa.
WHTepthepeHuus ceeTa.
VHTepdepeHUMs OT AByX
TOYEYHbIX MCTOYHWUKOB.

OrkK-1.1,YK
-1.2

CTY[IEHT CNyLLIAET W
KOHCMEKTUPYET NEKLIMIO.

71. NpocTpaHCTBEHHas K
BPeMeHHast KOrepeHTHOCTb.
Cnocobbl HabnaeHns
NHTepdepeHLmN.
VHTepthepeHLMa B TOHKMX
nneHkax. Konbua HbloTOHA.
MHoronyyesas
NHTepdepeHLms.

Onk-1.1,YK
-1.2

CTyfOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

72. Qndpakuunsa ceeTa.
MpvHumn TMoiireHca -
®peHens. 30Hbl PpeHens.
Ondpakuna dpeHens ot
NPOCTENLLNX Nperpag.
[ndpakuns ot
NPAMOJIMHENHOTO Kpas
nonynaockoctu. Cnvpasb
KopHto. Andpakuus
®payHrogepa oT Lwenu.
AnhpakunmoHHas peLueTka.
Anpakumns peHTreHOBCKMX
nyyeii. Fonorpagus.

Ornk-1.1,¥YK
-1.2

CTyfAeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.




73. l'eomeTpryecKas onTuKa.
MpuHUMN ®epma.
NpenomneHne Ha
chepryecKoin MOBEPXHOCTN.
NuHza. O6was gopmyna
JINH3bI.

Ornk-1.1,¥YK
-1.2

CTyfeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

74. MNonapu3aumsa ceeTa.
EcTecTBeHHbI 1
MoNAPN30BaHHbIN CBET.
[1BOHOE NyyenpeniomneHue.
3akoH Manioca.
AnaunTuyeckasa n Kpyrosas
nonapu3auus ceera.
BpaltyeHve niockocTu
nonapm3aumm. VIcKyccTeeHHoe
[BOMHOE NyYenpenomMeHue.

OnkK-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

75. B3anmoenctaune
3/1IEKTPOMArHUTHbIX BOJH C
BeLlecTBoM. Jucnepcus ceeTa.
"pynnosas CKOpOCTb.
Knaccuyeckas Teopus
aucnepcuun. ucnepens saanu
OT HWIA NOT/OLEHNS.
AHOMabHas aucnepeus.
NornoweHne ceeta.

OnkK-1.1,¥YK
-1.2

CTyfeHT cnyLlaet u
KOHCMEKTMPYET NIEKLMI0.

76. OthhekT Jonnepa. ekt
[onnepa 415 38yKOBbIX BOJH.
AhpexT donnepa B ONTUKe.
POTOMETPUYECKNE BENNYVHBI.

Onk-1.1,¥YK
-1.2

CTyfeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

CemecTp: 4

AvpakTrnyeckas eanHmua: KeaHToBast pusmka, rsmka aTtoma.

77. Tennosoe U3nyveHue:
NCXOAHbIE NOHATUA 1
3/1IeMEHTapPHbIE 3aKOHbI.

0

0

Onk-1.1,YK
-1.2

CTyOeHT cnywwiaeT u
KOHCMEKTMPYET NEKLMIO.

78. TepmogmHaMuka
13ny4yeHns abCconTHO
YyepHOro Tena. 3aKoH
Kupxroga. 3akoHbl
CrethaHa-bonbLmaHa v
cMelleHnsa BuHa.

Onk-1.1,¥YK
-1.2

CTyfeHT cnyLlaet u
KOHCMEKTMPYET NIEKLMI.

79. O6bemHas MI0THOCTb
3Heprumn paBHOBECHOTO
n3nyyeHns. dopmynbl
Panes->uHca 1 BuHa.
YnbTpatmonetosas
KaTacTpoda.
WHTepnonaumoHHas gopmyna
lMnaHKa 1 ee BbIBOS Ha OCHOBe
TMNoTesbl O KBAHTE 3Hepruu.
BblBO/A 3aKOHOB TEM/10BOM0
N31y4eHnsa 13 hopmynsl
MnaHkKa.

OnkK-1.1,YK
-1.2

CTyOeHT cnywiaeT u
KOHCMEKTUPYET NEKLMIO.

80. POTOHHBIN ras. OnbIT
boTe. [laBneHue ceeta.
YpaBHeHWe COCTOAHUS
(hOTOHHOrO rasa.
AanabaTnyecKunin npouecc
CXKaTNA N3yUYeHUs.

Onk-1.1,YK
-1.2

CTyOeHT cnywwiaeT u
KOHCMEKTMPYET NEKLMIO.




81. ®0oT03hheKT, ero 3aKoHbl,
ypaBHeHVe SHLWTeNHa Ans
(boTo3aPpeKTa.

P OTOXMMMYECKME peakLun.
AhhekT KomnToHa.
KopnyckynspHo-BosHOBas
NpYpoAa 31eKTPOMarHMTHOro
N3n1yYeHus.

OnkK-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

82. MNpeanockIIKM OTKPbLITUSA
KBaHTOBOW MeXaHWKM:
OMCKPETHbIE ONTUYECKME
CMEeKTPbI, KBAHTOBaHWe
MarHUTHOro 1 OpbUTasIbLHOro
MOMEHTOB, rMnoTesa KeaHTa
3HEpPrun. 3NemMeHTbI CTapoit
KBaHTOBOW TeOpWW: NOCTyNaTbl
bopa, ycnosme KBaHTOBaHUS
bopa-3ommepdensga. OnbIT
®paHka-I"epua.

Onk-1.1,YK
-1.2

CTyfOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

83. 'mnoTe3a fe bpoiins.
SKCnepuMeHTa/bHble
NOATBEPXAEHNSA rMNoTesbl Je
Bpoiinsa: onbiTbl K. [3BuccoHa
n J1. [I>kepmepa, onbIThbI
TomcoHa 1 TapTakoBCKOro u
ap. Cratuctuyeckas
WHTepnpeTaums BOMH ae
Bpoiins. CooTHOLLEHNE
HeornpezeieHHOCTeN
I"elizeH6epra.

Ornk-1.1,¥YK
-1.2

CTyfAeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

84. CtaunoHapHoe 1
HecTalMoHapHOe ypaBHeHMs
LpeamHrepa. KBaHTOBas
yacTuua B 6eCKOHEYHO
rny6oKOI NOTeHUMaIbHO AMe
(ofHOMEpPHBIIA, ABYMEPHBIV 11
TPEXMEPHbIN Cryyan).

Onk-1.1,¥YK
-1.2

CTyfeHT cnywaeT 1
KOHCMEKTMPYET NEKLMIO.

85. BekTop Ni0THOCTM NOTOKA
BepPOATHOCTU. KOapumLMEeHTbI
OTPaXEHUS N NPOXOXAEHUS.
LBWXeHne KBaHTOBOA
YyacTuubl B 061acTu
NOTeHLMaNbHOro nopora.
MpoxoxeHne KBaHTOBOM
4acTuLbl Yepes
noTeHUManbHbIl 6apbep.
KBaHTOBas YacTuua B
NMOTEHLMANIbHON IMe KOHEYHOM
rNyouHbI.

Onk-1.1,YK
-1.2

CTyOeHT cnywaeT u
KOHCMEKTMPYET NIEKLMIO.

86. PeLleHne ypaBHeHNA
LpéanHrepa ang
rapMOHMYECKOr0
ocuunnnaropa. MoanMHOMBI
YebblLLeBa-OpmunTa.
BosiHoBble PYHKLMM
NMHEHOr o ocumnnaTopa.

OrkK-1.1,YK
-1.2

CTyOeHT cnywiaeT u
KOHCMEKTMPYET NEKLMIO.




87. 3nemMeHThl
maTeMaTuyecKoro annapara
KBaHTOBOW MeXaHWKW:
Habntoaemble, COCTOAHUSA
KBaHTOBO-MeXaHU4YeCKnX
CVCTEM W MPUHLMN
cynepnosuumn. OnepaTopbl
(PU3NYECKNX BEMIMYMH, NX
CMEKTPbI 1 6a3nchbl 13
COOCTBEHHBIX COCTOSHUINA.
Co6CTBEHHbIE (DYHKLMN 1
COOCTBEHHbIE 3HAYEHNS
orepaTopoB KOOPAMHAT,
MMNYNbCOB, MPOEKLMN
MOMEHTa UMnNynbca Ha
N36paHHYto OCb.

Ornk-1.1,¥YK
-1.2

CTyAeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

88. PelueHme 3agaun Ha
COOCTBEHHbIE 3HAYEHUSA
oneparopa Kajpara MOMeHTa
UMMynbca.

OnkK-1.1,YK
-1.2

CTyOeHT cnywwaeT u
KOHCMEKTMPYET NIEKLMIO.

89. KBaHTOBas Teopus atoma
BOAOpOZa 1
BOJOPOA0NOL06OHbIX aTOMOB.
DHepreTNYecKuii CnekTp 1
BOJIHOBbIE (PYHKLMM aToMa
BOAOPOJA.

OnkK-1.1,YK
-1.2

CTygOeHT cnywiaeT u
KOHCMEKTUPYET NEKLMIO.

90. MamepeHns prU3nYecKmnx
BE/IMYMH B KBAHTOBbIX
cuctemax. KommytaTopbl
(PU3NYECKNX BETNYMH.
OfHOBpPEMEHHO U3MepUMbIle
Habnofaemble. 3BOMIOLMSA
COCTOSIHWI BO BPEMEHW.

OrkK-1.1,YK
-1.2

CTYZEHT CNyLLIAET W
KOHCMEKTUPYET NEKLIMIO.

91. OnbIT LUTepHa-Iepnaxa.
YacTuubl CO CMIMHOM U
YrN0BbIM MOMEHTOM.
CnuH-1/2. Mpeueccns
MarHUTHOroO MOMEHTA B
MarHUTHOM nosne. TepMbl
MHOT03/1eKTPOHHbIX aTOMOB.
ATOM B MarHMUTHOM Morne.
AhekT 3eemaHa.

OnkK-1.1,YK
-1.2

CTyOeHT cnywiaeT u
KOHCMEKTUPYET NEKLMIO.

92. KeaHTOBasA Teopus
n3nyyeHns. CnoHTaHHoe
13n1y4eHne aTOMOB.
BbIHY>XleHHOe 13/yyeHmne
aToOMOB. J1a3epbl 1 Masepbl.

OrkK-1.1,YK
-1.2

CTY[EHT CNyLLIAET W
KOHCMEKTUPYET NEKLIMIO.

93. KBaHTOBO-MexaHN4ecKoe
onucaHme CUCTeMbl MHOTUX
yactuuy,. HepasnmunmocTtb
TOXJECTBEHHbIX YacTuL, B
KBaHTOBOW MeXaHWKe.
CrvMMETpPUYHBIE 1
aHTUCMMETPUYHBIE
coctosAHuA. MpuHumn Maynu.
MoHATWe 0 MeToAe
Xaptpu-Poka.
Nepuopnyeckasa cuctema
371eMeHTOB MeH[eneeBa.

OnkK-1.1,YK
-1.2

CTyOeHT cnywiaeT u
KOHCMEKTUPYET NEKLMIO.




94. Monekyna Bogoposa.
MeTopg op6uTaneit. MonHbIi
CMWH MONeKy/bl. MapaBoopos
1 opTosogopod. Metog
Ba/IEHTHbIX CBs3ei. MeTo[
MONEKYNAPHbIX Op6UTanen.

Ornk-1.1,¥YK
-1.2

CTyfeHT cnywaeT 1
KOHCMEKTUPYET NEKLMIO.

95. YacTtumua B nepnognyeckom
noteHumane. Mogesnb
®eliHMaHa 0iHOMepHO
peLLeTKN. SHepreTuyeckme
30HbI B KpucTannax.

Onk-1.1,YK
-1.2

CTyfeHT cnyLliaet u
KOHCMEKTMPYET NIEKLMI0.

96. B030HbI 1 (hepPMUOHbI.
KBaHTOBble CTAaTUCTUYECKME
pacrnpeseneHms
Bo3e-ONHLWTeNHA U
®depmun-Anpaka.
PacnpeseneHune 3aneKTpoHOB
Mo 3HEPreTUYeCKUM 30HaM:
MeTasbl, GUINEKTPUKN,
NoMynPOBOAHUKN.
KBasnuactumupl - 3N1eKTPOHbI 1

AbIPKU.

Onk-1.1,YK
-1.2

CTyfeHT cnylaet u
KOHCMEKTMPYET NIEKLMIO.

97. MonynpoBOgHNKMN:
3/1IEKTPONPOBOAHOCTb YUCThIX
N MPUMECHbIX
MoynpOBOAHUKOB.
KOHTaKTHbIe SBIEHNA B
NonynpoBOAHNKaX. DNeMeHThI
TEopuu CBEPXNPOBOAUMOCTM.

OrkK-1.1,YK
-1.2

CTyOeHT cnywwiaeT u
KOHCMEKTMPYET NEKLMIO.

AVpaKTyeckas eanHMLA: dNeMeHTb

I A4ePHOM (DU3NKKN U (K

3UKN INEMEHTAPHbIX YacTul,

98. CocTaB aTOMHOro aapa.
Macca 1 aHeprus cBasm agpa.

AfepHble cunbl. AaepHble 2 0 0 OMK-1.1,YK|CTygeHT cryLiaet un
peakumu. ApepHas -1.2 KOHCMEKTUPYET NEKLMIO0.
3HepreTuka. TepmosaepHble
peakuumu.
99. OCHOBHbIe BUAbI
B3aVIMOZENCTBIIA. 3aKOH 2 0 0 ONMK-1.1,YK |CTygeHT cnyLluaet n
pagnoakTMBHOIo pacnaga. -1.2 KOHCMEKTMPYET NIEKLMIO.
PainoaKTUBHbIE PAabI.
100. SneMeHTapHbIe YacTuLbI.
MeTogb! pernctpauum
3/1EMEHTAPHbIX YacTul,
YacTuupl M aHTUYacTuLbI. 2 0 0 OMK-1.1,YK|CTygeHT ciyLlaet un
M30TONMYECKUIA CNIVH. -1.2 KOHCMNEeKTUPYeT NeKLmIo.
CuncTtematuka aneMeHTapHbIX
yactuu,. Keapku. INoHATKE O
CTaHAApPTHON MOfenu.
N3 Hux B AKTUBHBIE NHpnkaTopbl
Tembl Nab0paTOPHbIX PAOOT | HYackl |dopme npakT. | o o\ Mo | AocTikerns | YYebHAs [esTeIbHOCTb
noar., yac. KOMNEeTeHUNN

CemecTp: 1

AnpakTtuyeckas egmHuya: OCHOBbI MEXaHUKU U CI'IELI,VI&J'II:HOVI TEOPUN OTHOCUTENBHOCTA




1. BBOAHOE 3aHATKE:
06paboTKa pe3ynbTaToB

BbINonHeHWe nabopaTopHoi

4 1 1 YK-1.2
NPAMBIX N KOCBEHHbIX paboTbl.
N3MEPEHMWIA.
2. N3mepeHme BpemeHun o

BbinonHeHWe nabopatopHoi

YNpyroro CTo/NKHOBEHUS 4 1 1 YK-1.2
\LIapOB paboTbl.
3. V13MepeHme HauaneHow BbInosiHeHne nabopaTopHOi
CKOPOCTM NyNn C NOMOLLbO 4 1 0,5 YK-1.2 2607ThI parop
6anNMCTUYECKOTO MasATHUKA P '
4. Visyuenue fHammki BbinonHeHne nabopaTopHOi
BPaLLAaTe/IbHOTO ABUKEHUS 4 1 0,5 YK-1.2 A60Tb patop
MasTHMKa Obepbeka P '
5. OnpegeneHve MoOMeHTa 4 1 05 YK-1.2 BbinonHeHne nabopaTopHoii

NHepUmMKn MasTHNKa Obepbeka

paboTbl.

AvpakTryeckas eauHmua: CTaTucTnyeckas usnKa n TepmoguHammnKka.

6. OnpepeneHne OTHOLLUEHNA

BbInonHeHne nabopaTopHoOi

TEN/I0EMKOCTEA  METOAO0M 4 1 0,5 YK-1.2
paboTbl.
KnemaHa n e3opma.
7. OnpegeneHue
Ko3(h(huLMeHTa BHYTPEHHErO BbinonHeHne nabopaTtopHoi
4 1 0,5 YK-1.2
TpeHus (BA3KOCTN) XUAKOCTU paboThl.
no metogy Ctokca
8. M3yueHue pacnpegeneHms A 1 05 YK-1.2 BbInosniHeHne nabopaTopHOM
3/1EKTPOHOB MO 3HEPTUAM. paboTbl.
CemecTp: 2
AunpakTndeckas eanHuLA: 3NeKTPUYECTBO U MarHeTU3M.
9. V3yyeHune 3M1eKTPUYeCKOro BbinonHeHne nabopaTopHoii
4 1 1 YK-1.2
nons MOLENMPOBaHVEM. paboTbl.
10. N3yyeHwe paboTbl 4 1 05 YK-1.2 BbinosniHeHne nabopaTopHOM
NCTOYHMKA NUTaHKS. paboTbl.
11. N3amepeHwue yaensHoro 4 1 05 YK-1.2 BbinonHeHWe nabopaTopHoi
3aps/a sNeKTpoHa. paboThl.
12. N3mepeHue
ON3NEKTPUYECKON A 1 05 VK-1.2 BbInosniHeHne nabopaTopHOM
NPOHML,AEMOCTH paboTbl.
KOH/EHCATOPHOro macna.
13. N3y4eHne marHMTHOro 4 1 05 VK-1.2 BbinonHeHWe nabopaTtopHoi
nons Kpyrosoro Toka. paboTbl.
14. N3yyeHue BeLlecTBa B 4 1 0.5 VK-1.2 BbInosniHeHne nabopaTopHOM
3/1IEKTPUYECKOM NOne paboTbl.
15. UN3ydeHwne 4 1 05 VK-1.2 BbInonHeHWe nabopaTopHoi
(heppoMarHeTmka paboThl.
16. MN13yyeHwne nona 4 1 05 YK-1.2 BbinonHeHne nabopaTopHoi

MarHMTHOro gunongd

paboThl.

Cemectp: 3

AvpakTnyeckas eanHmua: MexaHUUecKue 1 3/1eKTPOMarHUTHbIE KONiebaHus.

17. CBo6oaHble KonebaHus

BbINonHeHWe nabopaTopHoi

4 1 1 YK-1.2
(hM3MYECKOro MasiTHMKa paboThl.
18. KonebaHus B cucTeme ¢ 4 1 05 YK-1.2 BbinonHeHne nabopaTopHoi
ABYMS CTENEHSMMW CBOBObI. paboThl.
19. M3yyeHme cnoXkeHus 4 1 05 YK-1.2 BbinonHeHne nabopaTopHoi

Kone6aHwui.

paboThl.




20. Co6CTBEHHbIE

BbINonHeHWe nabopaTopHoi

3/1eKTPOMarH1THbIe 4 1 0,5 YK-1.2
paboThl.

KonebaHus.

21. BbIHYX[eHHble KoniebaHns o

B 3/IEKTPUYECKOM 4 1 0,5 YK-1.2 BeinonHetie 1abopatopHoy
paboTbl.

KonebaTe/lbHOM KOHTYpe.

OnpakTndeckas egnHuua: MexaHUYecKme 1 3/1eKTPOMarHUTHbIE BOSHbI.

22. BOHbI Ha CTPYHe. 4 1 0,5 yK-12 |BbiNONHeHve 1abopatopHoil
paboTbl.

AnpakTndeckas egnHuua: BoHoBas onTuka.

25. Aundpakuums ceeTa Ha o

ANPPaKLUNOHHONM peLleTKe n Ha| 4 1 0,5 YK-1.2 B:ég?ﬂ:"ewe NabopaTopHoiA

yNbTPa3ByKOBOI BOJIHE P '

27. TNpoBepseT 3akoH Mantoca

1 U3yYaeT BpaLleHme 4 1 05 VK-1.2 BbInosiHeHne nabopaTopHOM

N/I0CKOCTUW nonspusaumm B paboThl.

caxapumeTpe.

CemecTp: 4

AnpakTndeckas eguHuua: KBaHtoBas (msnka, rsnkKa atoma.

28. Visyuenme Tenniosoro BbInosiHeHne nabopaTopHOi

N31y4yeHnsa namnbl 4 1 0,5 YK-1.2 patop
paboTbl.

HaKa/IMBaHus.

29. N3mepeHne NoCTOSAHHON 4 1 05 YK-1.2 BbinonHeHne nabopaTtopHoi

MnaHKa. paboThl.

30. Mccnenosanme s(pdekra BbinonHeHne nabopaTopHoii

Xonna u anekTponposogHoctn| 4 1 0,5 YK-1.2 A607TbI partop

B MONYNPOBOAHNKAX. P '

31. OnpepeneHme WNpUHBI BbinonHeHne nabopaTopHoii

3anpeLyeHHON 30HbI 4 1 0,5 YK-1.2 parop
paboTbl.

NnoynpoBOAHMKA.

32. V3y4yeHne XapakTepucTuk 4 1 05 VK-1.2 BbInonHeHne nabopaTopHOi

NoNynpoBOAHNKOBbIX AVNOAOB.

paboTbl.

AvaakTuyeckas eauHnLA: NeMeHTb

I AfepHON U3NKK 1 K

3UKWN 3NEMEHTAPHbLIX YaCcTul,

33. B3anmopeincTaune

BbinonHeHne nabopaTopHoi

4 1 0,5 YK-1.2
63Ta-n3/1y4eHUA C BELLECTBOM. paboTbl.
34. OnpefeneHve aHeprum o
BbinonHeHne nabopaTopHoi
anbda-vacTuLbl No AInHe 4 1 0,5 YK-1.2 A60Tbl
cBo6ofHOro npobera. P '
35. N3yyeHne cTaTucTUKn BbinonHeHne nabopaTopHoi
y 4 1 05 YK-1.2 patop
63Ta - pacnaga paboThl.
TeMbl IDAKTUYECKUX N3 Hux B NHankaTopbl
€ PaKTHEC Uacbl |cbopme npaxT. mﬁ";”j”:; foctwkermnst | YyeGHas JESATENbHOCTb
3aHATUN noar., yac. pME, ' KOMMeTeHUniA
Cemectp: 1

ﬂ,m,anqueCKaﬂ eanHnua: OCHOBbI MeXaHUKW 1 crleu,maanoH Teopnn OTHOCUTENIbBHOCTA




1. MeToj pa3mMepHOCTEN 1
KOOpAMHaTHbIV cnocob
OnVcaHns ABMKEHWIA

Onk-1.1,YK
-1.2

CTyzeHT onpesenseT
(PU3NYECKNEe BENNYUHDI
(napameTpsbl), KOTOpPble
CYLLECTBEHHbI /15
onucaHus
paccmaTprBaeMoro
(PM3NYECKOT O ABNEHUS.
Vcnonb3ysa metog
pa3mMepHOCTe,
yCTaHaB/MBaET 3aB1CUMOCTb
Tpebyemoii pr3nyeckoi
BE/IMYMHBI OT
CYLLIECTBEHHbIX NMapaMeTpOB.
Wcnonb3yeT meToq,
KOOpAunHart npu
KOOPAMHATHOM ONMCaHnK
ABVDKEHWIA.

2. BekTOpHbIN 1
€CTECTBEHHbI COcoobl
OnuncaHns ABMKEHW,
HopMasibHOe 1
TaHreHUManbHOe YCKOPEeHMS.

Onk-1.1,YK
-1.2

CTyfeHT ncnonbsyet
BEKTOPHYHO asirebpy u
aHa/M3 Npu BeKTOPHOM W
eCTeCTBEHHOM crnocobax
OMUCaHNS [BUKEHIA,
MCNONb3YeT KOOPANHATHbIV
1 eCTECTBEHHbI CNOCO6bI
OnuncaHus ABWXEHWI ans
BbIUMC/IEHNS HOPMa/IbHOTO
1 TaHTEHLMANbHOIO
YCKOpPEeHuiA npu
KPUBONIMHEVHbIX
JBVDKEHUAX YacTULLbI.

3. lmHamuKa maTepuabHONM
TOYKM. 3aKOHbI HbIOTOHA.

Onk-1.1,YK
-1.2

CTyZieHT NPUMEHSET 3aKOHbI
HbtoToHa 415 nonyyeHmns
anddepeHUManbHbIX
YPaBHEHWUIA ABMKEHWS
MaTepuabHON TOUKM,
VHTErpupyeT ypaBHeHNS
ABVDKEHMA 1 NoyyaeT
3aKOH ABVDKEHMSA
MaTepuabHON TOYKM.

4, 3aKOHbI COXpaHeHNs
UMMYNbCa, 3HEPTUU U MOMEHTA
nMnynbea.

OnkK-1.1,¥YK
-1.2

CTyfieHT NPUMEHSET 3aKOHbI
COXPaHeHMs UMnNynbca n
3HEprum NS aHamsa
YNpYyrux u Heynpyrmx
CTO/IKHOBEHMIA YacTuL, B
HEpPeNnsaTUBUCTCKOM
npuévKeHun, a
MCMONb3YeT 3aKOH
COXpaHeHWsi MOMeHTa
MMMyNbca /15 peLLeHmns

3ajau.




5. JMHaMu1Ka BpaLlaTenisHoro
[BVXeHWA TBepAoro Tena.

Onk-1.1,YK
-1.2

CTyAeHT NPUMeHsIeT
OCHOBHOE ypaBHeHWe
AVHAMUKMN BpaLLaTelbHOro
[BWXEHUs TBEPAOro Tena K
aHanM3y AUHaMUKM
BpaLLeHNs TBEPAbIX TeN B
Pa3NINYHBIX CUTyaLMsIX, B
TOM YuC/e U B KOMOGMHALMN
C OCHOBHbIM YpPaBHEHWEM
AVHAMUKM NOCTYNaTeNbHOro
[BVKEHUS.

6. [iBrKeHne maTepuasibHOM
TOYKM B LIEHTpasIbHOM rone.
3apadva Kennepa.

OrkK-1.1,YK
-1.2

CTyLeHT NpUMeHseT 3aKOH
BCEMVPHOIO TATOTEHMUA AN
pacyeToB NapamMeTpoB OpoUT,
MAaHeT U CNYTHWUKOB, a
TaKKe NMPYMEHSET 3aKOHbI
Kennepa gns aHannsa opout
nnaHeT CoNHeYHoOM
CUCTEMbI.

7. KuHemaTvKa cneyunanbHoMm
TEopWUM OTHOCUTE/IBHOCTM.

Ornk-1.1,¥YK
-1.2

CTyfeHT, UCNonb3ys
npeobpasoBaHms JlopeHua,
aHann3Mpyet aeKTbI
3amefifIeHNs BpeMeHW 1
COKpaLLeHns MacLiTaboB
ABVDKYLLMXCA TeN B
pasNYHbIX PU3NYECKNX
npoLieccax, a Takxe
MPUMEHSET 3aKOH C/IOXEHMA
CKOpOCTe.

8. SHeprua n nvnynsc B
crneuunanbHon Teopun
OTHOCUTE/bHOCTH.

Onk-1.1,¥YK
-1.2

CTyfeHT npumeHseT
PENATUBUCTCKME hOPMY/IbI
OJ19 UIMNYNbCa, SHEPTUN 1
KWHETUYECKOI 3Heprmm
yacTu, 418 ONMcaHns
pacnafoB 1 CTONIKHOBEHWI
4aCTUL, BbICOKMX 3HEPTUIA.

9. [IBUXeHne MaTeprabHOIA
TOUKM B HENHEPLMANbHOI
cMcTeMe oTcueTa.

Ornk-1.1,¥YK
-1.2

CTy,U,eHT NPUMEHAET
YPaBHEHUA OABVXKXEHUA TOUKN
B HEVIHepLI,l/IaI'IbHOﬁ cucreme
OTCYeTa Anda nonyyeHns
3aKOHa ABWMXEeHUS.

AnpakTuueckas eauHuua: CTaTucTUdeckas usmka n TepmMmoavHamumKa.

10. ¥YpaBHeH1e COCTOAHUSA
ngeansbHoro rasa. MNepsoe
Hayasio TepMOLNHAMUKM.

Onk-1.1,YK
-1.2

CTyAeHT NPUMEHSIET NepBoe
HaYas10 TEPMOANHAMUKN
ypaBHEHWE COCTOSIHUS A1st
aHanM3a pasfMyHbIX
30MpPOLLECCOB,
MPOMCXOAALMX C
MeaNbHbIM ra3oM.

11. LUukn KapHo. SHTponus.
BTopoe Havano
TEepPMOANHAMUKM.

OnkK-1.1,¥YK
-1.2

CTyeHT paccumTbIBaeT
K4, pasnnyHbIX
naeanbHbIX LUKIOB C
naeanbHbIM rasom,
BblUWCNAET U3MEHEHNE
3HTpOMUK B NpoLieccax
BblpaBHUBaHWA,
NPOUCXOAALLIUX B YCNOBUAX
TEenn0u30aLuN.




12. PacnpepeneHue
Makcsenna. PacnpegeneHue
bonbumaHa.

OnkK-1.1,¥YK
-1.2

CTyAeHT NpuMeHseT
pacnpegeneHne Makcsenna
MO CKOPOCTAM K pacyeTy
Pa3NIMYHbIX XapaKTepucTUK
naeasbHOro rasa.
MpumeHseT pacnpeaeneHue
bonbumaHa ans
BbIUYMCNIEHNSA XapaKTePUCTUK
naeabHOro rasa,
MOMELLIEHHOr O BO BHELLIHee
rnone.

13. ABneHuns nepeHoca B rasax.

Ornk-1.1,¥YK
-1.2

CTyfeHT aHanmsnpyet
SIB/IEHUA NepeHoca -
BA3KOCTb, ANDDY3Nto 1
Tensonepesayvy B
NPOCTEALINX (PU3NYECKNX
CUTyaumax, UCNosb3ys
N3BECTHbIE BbIPaXXEHNA ANs
KO3(h(hMLMEHTOB NepeHoca.

CemecTp: 2

AnaakTuyeckas earHnLA: NEeKTPUYECTBO U MarHeTU3M.

14. PacueT paBHOBECUSA
CUCTEMbI 3apAA0B.

Onk-1.1,YK
-1.2

CTyAeHT NPUMEHSIET 3aKOH
KynoHa 1 3aKOHbI MeXaHUKM
ANSi PacyeToB Cu,
[EVCTBYIOLLMX B Pa3INYHbIX
CMCTeMaXx 3apsifoB.

15. PacueT noteHumana un
HanpsXeHHOCTW NoNS
CUCTEMbI 3aPSA0B.

OnkK-1.1,YK
-1.2

CTyfeHT, ncnonbsys
MPYHLUMN Cynepnosvuuu,
paccunTbIBaeT MNOTEHLUMANbI
N HaNPSXXEHHOCTM
3NeKTPOCTaTUYECKNX MONEN
pasNNYHbIX pacnpegeneHunia
3apasoB

MpuMmeHseT opmyny,
CBA3bIBAIOLLYIO MOTEHLMaN C
HanpPsH>KEHHOCTBHO.

16. PacueT HanpsXXeHHOCTH
3NEKTPUYECKMX NOMeit ¢
MOMOLLLbI0 NPUHLMNA
CynepnosunLmu.

Onk-1.1,YK
-1.2

CTy[AeHT, NCMONb3ys
MPUHLMN CYNeprosuLmm
paccunTbiBaeT
HaNpPSHKEHHOCTM
3NEKTPUYECKIX Moneit ¢
MOMOLLbIO NPUHLMNA
CyneprnosnLuu.

17. MeToq, N306paKeHNiA.

Onk-1.1,¥YK
-1.2

CTyeHT BbluMCNISieT
noTeHLuan u
HaNPSHKEHHOCTb
3N1EKTPOCTATNYECKOrO MoNs
Pa3NINYHbIX CUCTEM 3aps10B
METOJ0M M306PaXKEHNIA.

18. Teopema Maycca.

OrkK-1.1,YK
-1.2

CTyfeHT, ncnonb3ya
Teopemy [aycca,
pacunTbLIBaeT
HanpsXXeHHOCTY
ANEKTPUYECKMNX MONEN.




19. 3NeKTPOEMKOCTb.

OrnkK-1.1,YK
-1.2

CTy,EI,eHT BbIYNCIAET
INEKTPOEMKOCTH
I'IpOCTEIZLLIVIX cucTem
NPOBOHNKOB.

20. DneKTpocTaTnyeckue nong

B OMN3NNEKTPUKaX.

Onk-1.1,YK
-1.2

CTyfeHT BbluncnseT
3NeKTpocTaTnUYecKme nons B
[N3NEKTPUYECKUX Cpefax,
NCNonb3ys ypaBHEHME
MakcBesniia 0 NOToke
BekTOpa D 1 rpaHnYHble
ycnosus. MpuUMeHSIET B psiae
C/y4aeB 1 MeTo[,
N306paKEHNIA.

21. Innonb B 3M1EKTPUYECKOM
none.

Onk-1.1,YK
-1.2

CTyQeHT n3ydaeTt
MnoBejeHvie AMMONSA BO
BHELLIHEM CWJIOBOM TOJE.

22. 3aKOHbI MOCTOSAHHOIO TOKa.

Ornk-1.1,¥YK
-1.2

CTyAeHT NPUMEHSIET 3aKOHbI
Owma 1 Knpxrodga gns
pacyeTa TOKOB U
HanNPsHYKEHWI  Pa3nnyHbIX
ANEKTPUYECKUNX LiENeiA.

23. IHOyKLMS MarHUTHOro
nosns.

OrkK-1.1,YK
-1.2

CTyfeHT npumMeHseT
(hopmyny bro-Casapa K
pacyety
MarHMTOCTaTUYeCKMX Nosein
pas/IMYHbIX CUCTEM TOKOB.
Vcnonb3yeT npuHumn
Cynepnosunyumn ans nonei.

24. ToKn B MarHUTHOM r0/e.

OrkK-1.1,YK
-1.2

CTyfeHT, ncnosnb3ys
BbIpaXKeHWe 4/19 CUMbI
AMnepa, BbIMUCNAET CUNY U
MOMEHT CW/bl,
[IeVCTBYOLLME Ha
MarHUTHbIA AUNonb BO
BHELLUHEM MoJfie.

25. MNMpumeHeHWe TeopeMbl 0
UMpKynauum B ons pacyeTtos
MarHWUTHbIX NONeN.

Ornk-1.1,¥YK
-1.2

CTyAeHT paccunTbiBaeT
MarHuTocTaTuyeckme nons
CUMMETPUYHBIX
pacnpefeneHunii TOKOB C
MOMOLLbH0 YpaBHEHMSA
Makcsensna o LMpKynaLmmn
BekTopa. MpumeHseT B page
CNy4aeB v NPUHLMN
Cynepnosunumu.

26. PacyeTbl ABUKEHUS
3apSHKEHHbIX YacTuL, B
MarHUTHOM W 3/1EKTPUYECKOM
nonsx.

Onk-1.1,¥YK
-1.2

CTyfeHT, UCnonb3ys cusy
JlopeHLa 1 0OCHOBHOI 3aKOH
AVHaAMUKW, ONUCbIBAET
ABVDKEHME 3apsXKEHHbIX
yacTuL, B 04HOPOAHbIX
3NEKTPUYECKOM 1
MarHWTHOM MONAX B
HEPENATUBMUCTCKOM CyYae.

27. MarHWTHbIA AUNOb 1 ero
MarHUTHOE Mnorse.

OnkK-1.1,YK
-1.2

CTyfeHT nsyyaet
MarHUTHbIA AUNONb W ero
MarHMTHOE rorne.




28. MarHuTHOEe none B
BELLIECTBE.

Onk-1.1,¥YK
-1.2

CTyfeHT paccumTbiBaeT
MarHMTocTaTMyecKme nons
CYMMETPUYHBIX
pacnpefeneHunii TOKOB C
MOMOLLH0 YpaBHEHMSA
MakcBenna o LMpKynsaummn
H. cnonb3syeT rpaHnyHble
yCNnoBws /15 NONeN.

29. 3aKOH 3N1eKTPOMarH1THOIA
NHAYKUNN.

Ornk-1.1,¥YK
-1.2

CryaeHT Bbluncnget 34C
VHAYKUMW B NPOCTENLLNX
3NEeKTPOMEXaHNYECKNX
CUCTEMAXx.

30. SHeprvsa MarHuTHOro
nons. VIHO4yKTUBHOCTb.

Onk-1.1,YK
-1.2

CTyfeHT BbluncnseT
VHAYKTUBHOCTYU
MPOCTENALLNX CUCTEM.
PaccumnTbIBAET SHEPrUKo
MarHWTHOro nons
NPOCTEALLNX CUCTEM.

31. MNMprMeHeHNe ypaBHEHW
Makcsenna gnsa pacuyeta
31eKTPOMarHUTHbIX NONEN.

Onk-1.1,¥YK
-1.2

CTyAeHT NnpumeHsieT
ypaBHeHus MakcBenna u
BbIpaXKeHVe Ansa Toka
CMELLEeHMA Npun pacyeTax
MPOCTbIX NONENA.

32. PacyeTbl ABUKEHUS
PEeNATUBUCTCKMX YacTuL, B
3eKTPOMarHUTHbIX NONAX.

Ornk-1.1,¥YK
-1.2

Mcnonb3ays cuny JSlopeHua un
OCHOBHO1 3aKOH AVHaMUWKMN,
CTYAEHT ONUCLIBAET
[BWKEHVE 3apAKEHHbIX
YyacTuL, B O4HOPOLHOM
3/1EKTPNYECKOM U
MarHWTHOM MossX B
PENATUBUCTCKOM Mpejene.

CemecTp: 3

JnpakTuyeckasa einHuua: MexaHnYecKue 1 3/1IeKTPOMarHUTHbIE KonebaHus.

33. Mogenb rapMOHNYECKOro
ocuunnaTopa.

OnkK-1.1,YK
-1.2

CTyfieHT, NCNONb3ys 3aKOHb!
(hM3MKKM, ONUCbIBAET
cB06OAHbIE KONebaHNs
NpoCTenLwmnX
KonebaTenbHbIX
MEXaHNYECKUX U
3NEKTPUYECKUX CUCTEM.
OnpefenseT B KaXaoM
paccMaTpMBaeMOM Cry4ae
YCNOBMS MPUMEHUMOCTH
MOZENN rapMOHNYECKOTO
ocuunnaTopa.

34. SHepreTUYecKnii MeTo[,
onucaHns KonebaHwii.

Onk-1.1,¥YK
-1.2

CTyfeHT onucbiBaeT
KonebaHus NpocTerLLmx
(PU3NYECKUX CUCTEM C
MOMOLLIbIO 3HEPreTUYECKOro
MeTofa, yunTbIBas BCe BUAbI
3HEPrnn CUCTEMBI,
onpesesnss ycnosms
MPYMEHMOCTK
rapMOHUYeCKoro
npuGIKeHNs




CTygeHT onucbiBaeT
KonebaHus NpocTerLmnx
(h13NYECKNX CUCTEM C

OlMK-1.1,YK|y4eToM cun TpeHus.
35. 3aTyxatoLime KonebaHus. 4 0 0 ’ y P
-1.2 Bbluncnset oCHOBHbIe
XapaKTepUCTUKN
3aTyXxatoLmnx KonebaHuii:
[EeKPeMEHT 1 JOBPOTHOCTb.
CTyfeHT onucbiBaeT
BbIHY>Xi€HHble KonebaHus
MPOCTEMLLUNX (PU3NYECKNX
cuctem. Pelaet
OMnk-1.1,YK
36. BbIHYyXeHHble konebaHus.| 4 0 0 190 anhepeHumaibHoe
' ypaBHEHME BbIHY>XAEHHbIX
KonebaHuii. Boluncnset
OCHOBHbIE XapaKTepUCTUKN
BbIHY>XAEHHbIX KOMebaHWiA.
CTyLeHT paccunTbiBaeT
37. DneKTpoMarHuTHble 4 0 0 OMNK-1.1,YK|konebaHusa B
KonebaHus. -1.2 KonebaTeNbHOM KOHTYpe C
YUYETOM 3aTyXaHus.
38. CnoxXkeHune KonebaHwia. 2 0 0 OMK-1.1,YK|CTyaeHT U3y4yaeT croxeHue
®durypsl Jlnccaxy. -1.2 KonebaHnu
CTyLeHT npumeHseT
cucTemy
n HLMaSTbHbIX
39. HopmaribHble KonebaHus Avdpepe ian
OlMK-1.1,YK |ypaBHeHuWi1, ONUCLIBAKOLLNX
CUCTEM CBA3AHHbIX 2 0 0
-1.2 CBfA3aHHble KonebaHus.
OCLMINATOPOB.
BbluncnseT 4acToTbl 1
BEKTOPbI HOPMaJSTbHbIX
KonebaHuii CUCTEMbI.
AvpakTuyeckas egnHuLa: MexaHU4YecKye 1 3/1eKTPOMarHUTHbIE BOJTHbI.
CTyfeHT nonyyaet cucTemy
ndepeHyManbHbIX
40. HopmasibHble KonebaHums A gﬁeﬂmﬁuonmcmam -
Lienoyek cBA3aHHbIX OlrkK-1.1,YK yp ' t
4 0 0 KonebaHusa. Bbluncnsert
ocunnnatopos. BonHoBoe -1.2
YacTOTbl W BEKTOPbI
ypaBHeHVe. o
HOPMa/lbHbIX KONnebaHwui
LIernoYyKu.
41. MNoBeaeHMe ynpyrnx BosH
A ynpy OMK-1.1,YK|CTygeHT nsyyaet
Ha rpaHuue pasgena cpes. 2 0 0
-1.2 06pa3oBaHme CTOSAYNX BOJSH.
CT1os4me BOSHbI.
CTyfeHT npumeHseT
peLleHnst O4HOMEPHOr 0
BO/IHOBOIO YpaBHeHs AN
42. BOsHbI B YNpYrux cpegax. OnkK-1.1,YK yp Al
2 0 0 ONnncaHns OAHOMEPHbIX
3BYKOBbIE BOJHbI. -1.2 o
BO/THOBbIX [BUKEHWI
Pas3NUHbIX (U3NYECKMX
CUCTEM.
CTyneHT nayyaet ekt
43. SpdpexT donnepa ans Onk-1.1,YK ya y (bcp
2 0 0 Jonnepa Ans 38yKOBbIX
3BYKOBbIX BOJH. -1.2

BOJIH.




44, MNnockune
3/IEKTPOMArHUTHbIE BOJHbI.

OrkK-1.1,YK
-1.2

Bbluncnser
XapaKTepucTUKu
3/1EKTPOMArHUTHbLIX BOJH B
NPOCTEALWNX (PUNUECKIX
cUTyaumsx.

45. SHeprus
3N1EKTPOMarHUTHOM BOJHbI.
M3nyyeHune
3/1EKTPOMArHUTHbIX BOJIH.

OnkK-1.1,YK
-1.2

CTyOeHT peLuaeT 3a4a4um Ha
n3nyyeHue
3N1eKTPOMarH1THbIX BOMH
NIVHENHBIM AVNOMIEM.

46. SHeprua, UMNynbLC K
[aBfieHVe 3NeKTPOMArHUTHbIX
BOJTH.

OnkK-1.1,¥YK
-1.2

CTyfeHT yumtes
paccUnTbIBaTbL 3HEPTUIO,
NUMMYNLC U AaBfieHne
3/M1IEKTPOMArHUTHbIX BOJIH.

47. OTpaxKeHue n
npenomseHve
3/1eKTPOMArHUTHbIX BOJIH.

OnkK-1.1,YK
-1.2

CTyAeHT npumeHseT
thopmynbl PpeHens ans
aHanmn3a OTPaKEHNS U
npenomeHuns
3N1eKTPOMarHUTHbIX BO/IH Ha
NIOCKOM rpaHunLe pasaena

[BYX CPef.

48. PacripocTpaHeHue
3/1IEKTPOMArHUTHbIX BOJH B
NpPoBOAALLMNX Cpefax.

OrnkK-1.1,YK
-1.2

CTyQeHT n3ydaet
pacnpocTpaHeHne
3NeKTPOMarHUTHbIX BOJH B
MPOBOAALIMX CpefaXx.

Anpaktundyeckas egnHuua: Bo

/THOBas

OnTUKa.

49. ViHTepdhepeHLms cBeTa.

OnkK-1.1,¥YK
-1.2

CtygeHT aHanusmpyet
ABNEHNS NHTepdepeHL U
CBeTa B Pa3/IMYHbIX
NHTepepomMeTpax.
Bbluncnser MHTEHCUBHOCTb
CBETa 1 MONOXEHUS
MaKCUMyMOB
NHTepthepeHLMOHHO
KapTWHbI.

50. Andpakumsa ceeTa.

OnkK-1.1,YK
-1.2

CTyLeHT NpUMeHSeT METOL,
30H PpeHens ang aHannsa
ABNEHUIA Audpakumm
®peHena

51. Nonapusauns ceeta.

OnkK-1.1,YK
-1.2

CTyfeHT ucnonbayet
3aKOHbI Nnonapusaumm ceeTa
1 3aKoH Mantoca ans
pacyeToB NHTEHCUBHOCTH
CBeTa, MpOLLIeALLIero yepes
nonapu13aTop 1 aHanm3aTop.

52. Ancnepcus ceeta.

Onk-1.1,¥YK
-1.2

CTY[IEHT paccumTbIBaeT
SIBNEHME AVCTIEPCHN NPY
MPOXOX/EHUM CBETA Yepes
npuamy.

53. ®asosas 1 rpynnosas
CKOpPOCTM BOJIH.

Onk-1.1,YK
-1.2

CTYAEHT YUMTCS HAXOAUTh
(hasoByHo 1 rPynmnoByto
CKOPOCTU BOJH.

54. SthchekT Jonnepa.

OnkK-1.1,YK
-1.2

CTyfeHT peLuaeT 3a4a4um Ha
MPOLO/bHbIA 1 NONepeYHbI

agpexT donnepa.

Cemectp: 4

AvpakTrnyeckas eanHmua: KeaHToBasi pusmka, rsmka atoma.




55. 3aKoHbI TEMI0BOro
N3/y4eHNs.

Ornk-1.1,¥YK
-1.2

CTyA€eHT NPUMEHSIET 3aKOHbI
CrethaHa-bonbuMaHa,
Kupxrogha, BuHa K
OMNMCaHWUIO TEMI0BOMO
N3NYYEHUA Pa3INYHBIX
HarpeTbIX Ten.

56. dopmyna NMnaHka.

Onk-1.1,YK
-1.2

CTyfeHT npumeHseT
(hopmyny MnaHka ons
BblBOZa OCHOBHbIX 3aKOHOB
TEMNI0BOr0 N3/Ty4eHus.

57. SHeprusa n umnynsc
(poTOHa. POTOIPGEKT.
KomnToH-3dhdekT.

OnkK-1.1,¥YK
-1.2

CTyfeHT peLtaet 3a4ayuu, B
KOTOPbIX HEO6XOAMMO
yUnTbIBaTb
KOPMYCKYNApHY0 Npupoay
3/1eKTPOMarH1MTHOro
n3nyyeHns. AHanmsupyet
appekT KomnToHa,
NpYMeHsAs 3aK0oH
coXpaHeHus
YeTbIpeXMNy/bca POTOHA.

58. Mogenb atoma bopa.

OnkK-1.1,¥YK
-1.2

CTy[eHT paccumnTbiBaeT
YPOBHM 3HEPIN N YaCTOTbl
CMeKTPa/IbHbIX MHWIA
BOZOPOAOMOA06HbIX aTOMOB
no Teopuu bopa.

59. BonHOBbIe CBOWCTBA
yactuu, CooTHOLIEHWE
HeornpeeneHHOCTEN.

Ornk-1.1,¥YK
-1.2

CTyOeHT npumeHseT
topmyny Slyn ge Bpoiins K
aHa/m3y BO/IHOBbIX CBOWCTB
MWUKPOYACTUL, B Pa3/INYHbIX
3KCNepyMeHTax.

60. YpaBHeHwue LLIpeanHrepa
AN NPOCTEALLNX CUCTEM.

Ornk-1.1,¥YK
-1.2

CTyfeHT cornacHo
N3BECTHOMY airopuUTMy
BbINUCbIBAET CTaLMOHapHOe
W HecTauMoHapHoe
ypasHeHue LLIpeauHrepa
Pas/IMYHbIX MAKPOCUCTEM.
MponsBoAMT OLEHKM
NnopsaKoB pas/INyHbIX
(PU3NYECKNX BEINYMH
M3BECTHbLIX MUKPOCUCTEM.

61. YacTuua B NoTeHUMa/IbHOM

AMe.

Onk-1.1,YK
-1.2

C nomoLLbto CTauMoHapHoro|
ypasHeHus LLpeanHrepa
CTYZEHT BbluncnseT
3HEPreTMYECKUiA CNEKTP 1
BOJIHOBbIE (PYHKLMN
MMKpPOYaCTULbI B
NnoTeHUMabHON Ame
6ECKOHEYHOW N KOHEYHO
ry6uHbl. ['pagnyeckm
peLlaeT COOTBETCTBYHOLLEe
TpaHCLEeHAEHTHOe
ypaBHeHwe.




62. PaccesHue yacTuu, Ha
O[JHOMEPHbIX MOTEHUMANBbHBIX
b6apbepax.

Onk-1.1,YK
-1.2

Wcnonb3ya nogxogawme
peLleHns cTauoHapHOro
ypaBHeHuA LLipeanHrepa,
CTYLEHT BbluMCNISeT
KO3(PULMNEHTDI
MPOXOXAEHUS Y OTPaKEHNS
MUKPOYacTuIL, Npun Ux
paccesHUM Ha OAHOMEpPHbIX
NOTEHUMaNIbHbIX AMax ©
H6apbepax.

63. KBaHTOBbIN
rapMOHUYECKNIA OCUMANATOP.

OnkK-1.1,¥YK
-1.2

CTyOeHT pelaeT 3a4aumn Ha
Hax0X[eHVe YpOBHEN
3HEPrMK 1 BOMTHOBbIX
(hyHKUW ans
rapMOHMYECKOro
OCLUNNATOpA.

64. AToM BOfOpO4A B
KBaHTOBOW MeXaHuKe.

Onk-1.1,YK
-1.2

CTyfeHT ncnonb3ayeT
KBaHTOBYH TEOPUIO ANS
pacyeToB BO/THOBbIX
(hYHKLLMIA 1 YpOBHEN
3Heprum
BOAOPOLOMNOL06HBIX
aTOMOB.

65. MarHuUTHbIA MOMEHT
3/1EKTPOHA B aTOME.

Onk-1.1,¥YK
-1.2

CTy[eHT paccumTbiBaeT
pacLLenieHns ypoBHei
3HEpPrumn 3NeKTPOHOB B
aToMe B MarHWTHOM nore.

66. KBaHTOBas MexaHnKa
[BYXYPOBHEBbIX CUCTEM.

Onk-1.1,YK
-1.2

CTyfeHT BbinucbiBaeT
MOZe/NbHbIA raMuIbTOHNaH
[BYXYPOBHEBOW CUCTEMbI:
NoHa MOJIEKY /bl BOLOPOJA,
MOJEKY/bl BOAOPOAa,
MOJIEKY/Ibl aMMUaKa v 1.4,
CTyfeHT BbluncnseT
9HEPreTMYeCcKMii CnekTp 1
BEKTOPbI COCTOAHUIA,
NCNonb3ysa cTaumMoHapHoe
ypaBHeHue LLpeanHrepa c
MOAEeNbHbIM
raMmunbTOHNaHOM, PeLLaeT
npo6aeMHyto 3agady 06
aMMmnayHoM masepe.

67. KBaHTOBbIE
CTaTUCTUYECKNE
pacnpegeneHus.

OrkK-1.1,YK
-1.2

CTy[eHT npumeHseT
pacnpeseneHune
Bo3e-OliHWTeNHa K
BbIYMC/IEHNIO
XapaKTepucT1K (POTOHHOIO
1 (POHOHHOrO rasa
(TennoBoe M3Ny4YeHMUe,
TEnsI0eMKOCTb TBEPAbIX
Ten). MNpumeHseT
pacnpeseneHune
®epmu-Anpaka K
BbIYMC/IEHNIO
XapaKTepucTyK rasa
3/1EKTPOHOB Y AbIPOK B
meTannax u
MoJIyNPOBOAHMKAX.




68. 3nemMeHTbl KBaHTOBOVA
Teopuu TBEpAOro Tena.

Onk-1.1,YK

CTyfeHT BbINUChbIBaeT
MOZEeNbHbIA raMnIbTOHNaH
OJHOMEPHOW LIeNoYKM
aToOMOB C OHUM
3/1IEKTPOHOM MPOBOAMMOCTW.
BbluncnseT aHepreTUyecKuii
CMEKTP W BEKTOPbI
COCTOSIHWUIA MOAENbHOA
CUCTEMbI, UCTMOSIb3YA
CTalOHapHOe ypaBHeHue
LpegmHrepa.

-1.2

69. PaccesHuve yactul, Ha
OLHOMEPHbIX NOTEeHUMa/IbHbIX
6apbepax.

Ornk-1.1,¥YK

Wcnonb3ya nogxogawme
peLleHns cTauoHapHOro
ypasHeHus LLpeanHrepa,
CTYLEHT BbluMCNISET
KO3(h(hMLMEHTBI
NPOXOXAEHUS Y OTPaKEHNS
MUKPOYaCTULL, NPY NX
paccesHUM Ha OAHOMEpPHbIX
NoTeHUMaNIbHbIX AMax v
b6apbepax.

-1.2

AnaakTuueckas eavHnLA: NeMeHTb

I AAEPHOM M3NKK 1

3UKWN 3NeMEHTaPHbIX YaCcTuL,

70. PafinoakTMBHbIN pacnaj

a0ep.

2 0

OnkK-1.1,¥YK

CTY[IEHT peLLaeT 3aauu o
PaIM0aKTNBHOM pacnage

a0ep.

-1.2

3.1 lNpakTnyeckas NoaroToBkKa

Tabnuua 3.2

Tembl 3aHATUIA

dopMbl OpraHn3aLmn

3aHATUI

CopepXaHue NpaKTNYecKol NOAroTOBKM
(BnAbl paboT)

BBogHOe 3aHsTUe: 06paboTKa pe3ybTaToB
NPSIMBIX 1 KOCBEHHbIX U3MEPEHWIA.

ne

BbINOMHSET cnefytoLime Buibl paboT: Ha
NpUMepe N3MepPeHNst BPEMEHM COyAapeHUst
LLIApOB yumMTCS 0bpabaTbiBaTh OLUMOKM
MPAMbIX U3MEPEHUIA, CTPOUTH
rCTOrpamMMy OLUIMGOK M3MEPEHMS.

V3mepeHre BpemMeHu yrpyroro
CTONKHOBEHNSA LLapoB

6

BbINOHSET cnefytoLime BUAbl paboT:
13MepsieT BpeMsl COyAapeHuns AByX
METa/IIMYECKMX LLIAPOB PasfNyHbIX
[MaMeTPOB U CPaBHUBAET
3KCMEPUMEHTANIBHO MOYYEHHbIE
pesynbTaThl C TEOPETUYECKUMM
hopmynamu.

3mepeHwe HauanbHOM CKOpPOCTY Ny ¢
NOMOLLBH BINCTUYECKOTO MasTHUKA

N6

BbINonHseT crefyoLLye Bkl paboT:
“3MepsieT CKOPOCTb NY/b Pa3NYHbIX
MACC, BbIMyLLEHHbIX 13 NPYXXUHHOTO
nucToneTa. SKCnepuMeHTabHbIe
pe3y/bTaTbl CPAaBHUBAKOTCS C BbIBOJAMY
TEOpUM, OCHOBAHHO Ha 3aKOHaxX
COXPaHEHNs UMMY/LCA U SHEPTUM.

W3yyeHne guHaMUKM BpawaTesibHOro
JBVDKEHMA MasTHMKa Obepbeka

o

BbINoNHSAET cneytoLyme Buabl pabor:
M3MEPSIET YI/I0BOE YCKOPEHME MasTHMKA
Ob6epbeka B 3aBUCUMOCTY OT Macchl rpy3a,
PacKpy4MBatOLLErO MasATHUK.

OnpegeneHne MOMeHTa UHEPLMN MasTHUKA
Ob6epbeka

o

BbINONHSAET cnepytoLyme Buabl pabor:
onpegensieT MOMEHT MHEPLUM MasTHUKA
Ob6epbeka Ans ABYX NOMOXKEHWIA FPY3NKOB
OTHOCWTE/IbHO OCY MasiTHUKA.

OnpegeneHne OTHOLLEHWS TENNOEMKOCTEN
meTogom KnemaHa n [esopma.

N6

BbINonHAET cnepytoLme Bubl paboT:
M3MepseT Nokasartesnb agmabarbl BO3gyxa
mMeTogom KnemaHa - fleopma.




OnpefeneHne KO3(hULIMEHTA BHYTPEHHErO
TpeHus (BA3KOCTM) XMUAKOCTM MO MeTo4y
Crokca

ne

BbINoNHAET creaytoLme Buabl paboT:
onpeaenseT BA3KOCTb MMULEPUHA U
TpaHC(HopMaToOPHOro Mac/ia MeTO/OM
najeHns B HAX MasibiX METAIINYECKUX
LLIAPUKOB.

W3yueHne pacnpeeneHns 3NneKTPOHOB Mo
SHEPIUsM.

neé

BbINOMHSET CefyoLLme BUabl paboT:
U3yyaeT pacnpeaeneHune 3NeKTPOHOB Mo
SHEprvsM B 371EKTPOHHOI namne.

W3yueHne aneKTprYecKoro nosns
MOZE/MPOBAHNEM.

ne

BbINoNHAET creaytoLme Buabl paboT:
13y4aeT KapTUHY CUMOBBIX NIMHIA
3M1eKTPUYECKOTO NOJIA B
9NEKTPONIMTUYECKOK BAHHOUKE.

10

|/|3y‘4€HI/Ie pa6OTbI NCTOYHUKa NMNTaHUA.

ne

BbINOMHSET cnefytoLime BUabl paboT:
13y4aeT 3aKOHbI MOCTOSIHHOTO TOKa B
3aMKHYTOW Lenu, coaepXatlein 34C.

11

I/I3M8peH|/|e YOENBHOIO 3apAfa 3/1EKTPOHa.

ne

BbINoNHAET creaytoLme Buabl paboT:
13MepPSIeT yebHbIi 3aps/ aNeKTPOHa Npiu
MOMOLLM MarHeTpoHa.

12

3mepeHVie AnaneKTpUYeCKoi
MPOHMLIAEMOCTI KOHAEHCATOPHOTO Maca.

ne

BbINoNHAET creaytoLme Buabl paboT:
U3MeEpPSIET AN3NEKTPUYECKYIO
MPOHNLIAEMOCTb KOH/IEHCATOPHOIO Mac/na
METO/IOM BTArMBAHMUS B KOHEHCATOP.

13

I/I3yqu|/|e MarHMUTHOro NosA Kpyrosoro Toka.

ne

BbINOMHAET CefyoLLme Bkl paboT:
U3MepPSET HaNPSHKEHHOCTb MarHUTHOIO
Mos KPYroBOi KaTyLIKW NPy NOMOLLM
Komnaca.

14

|/|3y‘-IeHI/I€ BELLECTBA B 3/IEKTPUYECKOM MOosie

ne

BbINONHAET creaytoLme Buabl paboT:
13y4aeT ANEKTPUYECKIE CBOICTBA
CErHeTO3/1eKTPHKA.

15

W3yueHue theppomarHeTrka

ne

BbINONHAET creaytoLme Buabl paboT:
13MepsIeT MarHUTHble CBOMCTBA
(heppoMarHeTHKa.

16

I/I3yqu|/|e nosida MarHMTHOro gunnonAa

ne

BbINONHAET creaytoLme Buabl paboT:
13y4yaeT MarHUTHOE Mojie NOCTOSHHOTO
MarHuTa.

17

CB0o60/Hble KONebaHWs PU3NUECKOro
MasTHMKa

ne

BbINOMHSET cnefytoLime BUAbI paboT:
n3yyaeT KonebaHns hnsn4ecKoro
MasiTHMKa B 3aB1CMOCTYU OT ero TOUKHU
nojseca

18

Kone6aHums B CUCTEME C IBYMS CTENEHAMM
cB06OAbI.

ne

BbINOMHSET cnefytoLime BUAbI paboT:
n3yyaeT KonebaHus ABYX (IU3NYECKNX
MasATHWKOB, CBSI3aHHbIX MPY>KUHKOIA.

19

M3yueHme cnoxeHust Kone6aHuii.

ne

BbINonHseT cnepytoLme bl pabor:
N3yyaeT CNOXKeHne ABYX O[MHAKOBO
Hanpas/ieHHbIX 1 B3aNMHO
nepneHANKYNApHbIX KonebaHWin Ha aKpaHe
ocuunnorpadga.

20

CO6CTBEHHbIE 3/1IEKTPOMArHUTHbIE
KonebaHus.

N6

BbINOMHSET cnefytoLime BUabl paboT:
13yyaeT 3aTyxaroLme KonebaHus B
KonebaTe/lbHOM KOHTYpE.

21

BbIHY)XAeHHble KONe6aHNs B 31EKTPUYECKOM
KonebaTe/lbHOM KOHTYpe.

N6

BbINONHAET creaytoLme Buabl paboT:
13y4aeT Pe30HAHCHbIE KPUBbIE B
Kone6aTensHOM KOHTYPE B 3aBUCUMOCTM
OT COMNPOTUB/EHNS KOHTYpA.

22

BonHbI Ha CTpyHe.

N6

BbINONHAET creaytoLme Bubl paboT:
13y4aeT CTOsUME BOJHbI HA CTPYHE,
BO3HUKAtOLLIME MO/ eCTBIEM 3BYKOBOIO
reHepaTopa.

23

[npakums ceeTa Ha AM(PaKLMOHHON
PeLLEeTKe 1 Ha y/NbTPa3ByKOBOW BOJHE

N6

BbINOMHSET cnefytoLime BUabl paboT:
n3yyaeT ANDPaKLMIO CBETA HA CTEKNSAHHOM
ANPaKLUMOHHON peLLeTKe 1 Ha
YNbTPa3BYKOBOW SYeiKe.




24 |TpoBepsieT 3aKoH Masioca 1 nsy4aert N6 BbINonHAET cnepytoLme Buibl pabot:
BpaLLeHVe MI0CKOCTW NoNspu3aunm B WHTepnpeTaLus pesynbTaTos, MNoyYeHHbIX
caxapumeTpe. B X0[e 3KCMepuMeHTa Ans passuTus
YMEHWNA COOTHOCUTb Pa3sHOPOAHbIe
(hM3nYecKme SBNEHNSA 1
CUCTEMATU3MPOBATb UX B paMKaX
136paHHbIX B1AOB NPOhECCUOHAbHO

[eATeNbHOCTU.
25  [W3y4yeHme TennoBoro m3nyyeHns namnol N6 BbINonHseT cneaytoLme BUbl paboT:
HaKanMeaHus. n3MepseT NOCTosHHY CTedhaHa -

bonbLMaHa Ha yCTaHOBKe U3y4YeHns
TENnJI0BOro N3nyyeHmns namnoykun.

26  |3mepeHMe NOCTOSAHHOW [MnaHKa. N6 BbINonHseT cneaytoLme BUbl paboT:
13MepsieT NOCTOsHHYH MnaHKa Ha
YCTaHOBKE M3y4eHMs TENI0BOr0
U3NYYeHWst NaMMoYKM.

27  |WccnepoBaHue adhpekta Xonna u N6 BbINonHseT cneaytoLme BUbl paboT:
3NEKTPONPOBOAHOCTM B MOYNPOBOAHMKAX. n3yyaeT athhekT Xonna B
MOMyNPOBOAHMKAX 1 onpeaenset
MOCTOsIHHYO Xonna.

28 | OnpegeneHune LWMPWHBI 3aMpeLLeHHO 30HbI |16 BbINonHseT cneaytoLme BUbl paboT:
NoNyNpPOBOAHYKA. onpegensieT LWMPKHY 3anpeLLeHHOl 30Hbl
Mo/yNpOBOAHMKA MO TeMMepaTypHO
3aBMCMMOCTM 3/IEKTPOMNPOBOAHOCTH.

29 |[Wsy4yeHme xapaKTepucTuK N6 BbINonHseT cneaytoLme BUbl paboT:
NoynpoBOAHUKOBLIX ANOL0B. OrnpeensieT HeKOTOpPble XapaKTepUCTUKN
p-n nepexofa Mo TemnepaTypHoii
3aBMCUMOCTW 3/1EKTPONPOBOAHOCTH.

30 |BsauMmopeiicTBMe 63Ta-M3NyYeHNs C N6 BbINonHseT cneaytoLme BUbl paboT:
BELL,ECTBOM. 3KCMepUMEHTANIbHO mccneayeT
nornoLeHne 63Ta-n3nyyeHns
pas/INYHbIMM BELLEECTBAMM.

31 |OnpegeneHune sHeprumn anbha-yacTubl o |16 BbINonHseT cneaytoLme BUbl paboT:

ANviHe cBoboaHOro npobera. onpegensieT SHepruio aba-yacTu,
13Mepss pPaccesHue NX B BO3AYXE.

32 |N3y4yeHune CTaTUCTUKKM 63Ta - pacnaga N6 BbINonHseT cneaytoLme BUbl paboT:

nony4yaet pacnpegeneHue Maycca uncna
yacTu, npu 63Ta - pacnage.

3.2 CamocToATeNIbHasA paboTa 06yyaroLerocs

Tabnuua 3.3
o ViHnKaTopb! Yacbl Ha Uacbl Ha
No Bnabl camMocTosTENbHOM pPaboThl JOCTVKEeHUA
< |BbINO/IHEHME [KOHCYIbTaLNN
KOMTETEHLMIA
Cemectp: 1
1 |PI3/Pedepar (Z)I'IK—l.l,yK—l. 45 11

PewweHve 3agay PI'3: [y6posckuii B. I'. MexaHuKa, TepMoAvHaMUKa 1 MOeKynspHas gmsmka : C60pHUK
3afa4 1 NpUMeEpPbI UX peLLeHns : yuebHoe nocobue / B. . ly6posckuii, . B. Xapnamos ; HoBocum6. roc.
TeXH. YH-T. - HoBocmbupck, 2010. - 173, [3] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000136694

OrnkK-1.1,YK-1.

2 30 0

2 |lNoAroToBKa K 3aHATUAM

lMoBTOpeHMe NpoigeHHOro MaTepuana.: [yoposckuii B. I'. MexaHuKa, TepMOoANHaAMUKA 1 MOJEKYSiPHas
(hm3mKa : CO0PHMK 3aJay 1 NpPUMepbI UX peLleHns : ydebHoe nocobue / B. . y6posckuit, I'. B. Xapnamos
; HoBoCKG. roc. TexH. yH-T. - HoBocunbupck, 2010. - 173, [3] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000136694 [y6poBckuii B. I'. DNeKTPUYECTBO U MarHeTU3M :
COOPHUK 3a/1a4 1 NPUMEPbI UX peLleHuns : yuebHoe nocobue / B. I, Ay6posckuid, I". B. Xapnamos ;
HoBocub6. roc. TexH. yH-T. - HoBocnbupck, 2011. - 89, [3] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000153388




ONnkK-1.1,YK-1.

5 35 1

3 |MoarotoBka K 3aHATUAM

PeLueHve 3aa4 foMallHei paboTbl.: MporpaMMMpOBaHHbIN KOHTPO/b 3HAHWI NO U3NKE : METOANYECKOE
PYKOBOZCTBO K labopaTopHbIM paboTam Mo MexaHuKe U TepMoAuHaMuKe Ans 1 Kypca Bcex (akynbTeToB U
(hopm 06yyeHus / HoBocub. roc. TexH. yH-T ; [cocT.: K. J1. 3apuHr u gp. ]. - HoBocmbumpck, 2012. - 51, [2] c.
: vn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000169024

OrK-1.1,YK-1.

5 24 0

4 |[MoproToBKa K aTTecTalum

MoAroToBKa K 3k3ameHy.: MporpaMMypoBaHHbIA KOHTPO/b 3HaHWUI MO GK3NKe : METOAUYECKOE
PYKOBOZCTBO K /1ab0paToOpHbIM paboTam no MexaHWKe 1 TepMoguHamMuKe Ans 1 Kypca Bcex aky/ibTeToB U1
(hopm 06yyeHus / HoBocmb. roc. TexH. yH-T ; [cocT.: K. J1. 3apuHr n gp. ]. - HoBocmbupck, 2012. - 51, [2] c.
: vn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000169024

CemecTtp: 2

OrK-1.1,YK-1.

2 40 11

1 |PI3/Pethepar

PewieHue 3aaay PI3.: [y6posckuii B. I'. DneKTpnYeCcTBO M MarHETU3M : COOPHIMK 3a4a4y 1 NpUMepbl UX
peLleHus : yqe6Hoe nocobme / B. . [ybposckuii, . B. Xapnamos ; HoBOCKO. roc. TeXH. yH-T. -
Hosocubupck, 2011. - 89, [3] c. : un.. - Pexkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000153388

OMnkK-1.1,YK-1.

2 30 0

2 |MoAroToBKa K 3aHATUSAM

MoBTOpeHMe NpolifeHHOro Matepuana.: [yopoBckuii B. . SneKTpryecTBO M MarHeTusm : C60pHUK 3ajau
1 NpUMepbI UX peLleHuns : yyebHoe nocobue / B. . Ay6posckuid, . B. XapnamoB ; HoBocKb. roc. TexH.
YH-T. - HoBocmbupck, 2011. - 89, [3] ¢. : un.. - Pexxnm goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000153388

OMnkK-1.1,YK-1.

5 31 10

3 |MoarotoBKa K 3aHATUAM

PeLueHmne 3a4a4 AoMallHein paboTbl.: Jy6poBckuii B. I". D1eKTpUMYecTBO 1 MarHeTU3M : COOPHYK 3a4a4 1
npyMepbl UX peLleHns : yuebHoe nocobue / B. . Ay6posckuid, I. B. XapnamoB ; HoBOCKG. roc. TeXH. YH-T.
- HoBocmnbmpck, 2011. - 89, [3] c. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000153388

OlnK-1.1,YK-1.

2 24 0

4 |lMoaroToBKa K aTTecTalmm

MofroToBKa K 3K3aMeHy.: [lybpoBcKuii B. I". DneKTpMUYecTBO U MarHeTU3M : COOPHMK 3a4ady 1 NpUMepbl NX
peLleHus : y4e6HOe nocobue / B. . ybpoBsckuii, . B. Xapnamos ; HoBOCKG. roc. TeXH. YH-T. -
Hosocunbupck, 2011. - 89, [3] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000153388

CemecTp: 3

OrMnkK-1.1,YK-1.

2 27 14

1 |PI3/Petepar

PewweHue 3agad PIF3.: OnTuka, TeNJI0BOe U3/lyveHne, KBAaHTOBas MPUPOAa U3NYyYeHNs, 3/1EMEHTbI
KBaHTOBOW MeXaHWKW, 3N1IeMeHTbI (DU3NKK TBEPAOrOo Tena, agepHas prsmka : MeTogUYecKue yKasaHusa n
cOOpHWMK 3afaHunii No husnke ansa 1-2 Kypcos gHeBHOro otaeneHns HITY takynbTeToB: PO®, d3OH, TP
/ HoBocwm6. roc. TexH. yH-T ; [cocT.: B. . O3H06MxuMH, M. 1. CapuHa]. - HoBocubupck, 2006. - 50, [2] c. :
un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000052812

OrnkK-1.1,YK-1.

2 10 0

2 |lNoArotoBKa K 3aHATUAM

MoBTOpeHWe NpoigeHHOro MaTepuana.: OnTuKa. JTabopaTopHbIi NpakTukKyM. Y. 1 : yuebHoe nocobue / [B.
I". OQy6posckuii n ap.] ; HoBocK6. roc. TexH. yH-T. - HoBocubmpck, 2007. - 59, [1] ¢. : un.. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000070602

OrnkK-1.1,YK-1.

2 25 10

3 |MoaroTtoBka K 3aHATUAM

PelleHue 3aaay JoMallHein paboTbl.: KonebaHus 1 BOMHbI : 1ab0paToOPHbI NPaKTUKYM MO Kypcy 06LLei
tmsmkmn ansa 1-2 kypcos PO, d3H, T, N0 Bcex HanpasneHWid NOAFOTOBKM M BCeX hopm 06yyeHus /
HoBocub. roc. TexH. yH-T ; [cocT. B. ®. Kum, 3. A. Kowenes, tO. E. Hesckuii]. - HoBocubupck, 2007. - 47,
[1] c. : wn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000071149




ONnkK-1.1,YK-1.

5 24 0

4 |lNofroToBkKa K atTectauumm

MMoaroToBKa K 3k3ameHy.: ONTKKa, TEMNIOBOE N3NyYeHre, KBaHTOBas Npupoaa UsnyyeHns, anemMeHTbl
KBaHTOBOW MeXaHWKW, 3/1eMeHTbI (PU3NKK TBEPLOIO TeNa, AaepHas ur3nka : MeTOANYECKME YKa3aHNs 1
COOPHUK 3aaHuiA No msmke ans 1-2 Kypcos AHeBHOro otaeneHns HITY dakynbTetos: PA®, dOH, dTP
/ HoBocwm6. roc. TexH. yH-T ; [cocT.: B. V. O3H06uxuH, M. T. CapuHa]. - HoBocmbupck, 2006. - 50, [2] c. :
nn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000052812

CemecTp: 4

OrK-1.1,YK-1.

2 27 14

1 |PI3/Pethepar

PewweHue 3agad PIF3.: OnTuka, TENJIOBOe U3/ly4eHne, KBAaHTOBasA MPUPOAa U3NYUYeHNs, 3/1IEMEHTbI
KBaHTOBOW MeXaHWKW, 371IeMeHTbI (DU3NKW TBEPAOro Tena, afepHas pr3mka : MeTogUYecKne yKasaHusa n
COOPHUK 3aaHuiA No msmnke ans 1-2 Kypcos AHeBHOro otaeneHns HITY dakynbTetos: PA®, dOH, dTP
/ HoBocw6. roc. TexH. yH-T ; [cocT.: B. . O3H06uxuH, M. T1. CapuHa]. - HoBocubupck, 2006. - 50, [2] c. :
nn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000052812

OMnkK-1.1,YK-1.

5 20 10

2 |MoaroToBKa K 3aHATUAM

PelueHve 3afa4 gomallHein paboTbl.: ONTWKa, TEMI0BOE U3NyYeHWe, KBAHTOBaA NPUPoAa U3/yveHuns,
3/1eMEeHTbI KBAHTOBOW MeXaHUKW, 31eMEeHTbI PU3NKIN TBEPLOTO TeNa, AAepHas (hnsmnka : MeToAMNYecKme
yKazaHusi 1 C60pHUK 3afaHunin No gusmke gnsa 1-2 Kypcos AHEBHOro otaenenns HITY ¢akynbTeTos: PO®,
®3H, TP / HoBOCKO. roC. TeXH. YH-T ; [cocT.: B. . O3HO6MXMH, M. M. CapuHa]. - Hosocnbupck, 2006. -
50, [2] c. : vn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000052812

OrkK-1.1,YK-1. 15 0

3 |MoaroTtoBka K 3aHATUAM 2

MoBTOpeHMe NPOIAEHHOTO MaTepuana.: HaepHas msmnka : MeTOAMNYECKME YKazaHNs K nabopaTopHbIM
paboTtam Ne 50-52 no dimsmke ansa 1-2 Kypcos BCeX creLmanbHoCTen 1 Bcex hopM 06yyeHmst / HoBocuo.
roc. TexH. yH-T ; [cocT.: O. B. Kubuc, tO. B. Cokonog]. - HoBocnbunpck, 2014. - 15, [3] ¢. : vn.. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000199389

OrnkK-1.1,YK-1.

2 24 0

4 |[MoaroTtoBka K atTecTaymm

MoaroToBKa K ak3ameHy.: ONTKKa, TEMNI0BOE U3NyYeHre, KBaHTOBas NPMpoaa UsfyyeHns, aneMeHTbl
KBaHTOBOW MeXaHWKW, 3N1IeMeHTbI (IU3NKM TBEPAOrO Tena, agepHas pramka : METOANYECKME YKa3aHUA 1
cOOpHWMK 3aaHunii No unsnke ansa 1-2 KypcoB gHeBHOro otaeneHns HITY akynbTeToB: PO®, dOH, TP
/ HoBocwm6. roc. TexH. yH-T ; [cocT.: B. . O3H06uxuMH, M. T1. CapuHa]. - HoBocubmpck, 2006. - 50, [2] c. :
us.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000052812

3.3 TexHonorus obyyeHuns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, & TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHoNorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLVOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail; Cpejia 3neKTpoHHOro 0byyeHus HI'TY
KOHCcynbTMpoBaHme Cpefia aNneKTpoHHOro 06yyeHmss HI' TY
KoHTpo/nb e-mail; Cpejia 3neKTpoHHOro 0byyeHus HI'TY

Pa3meLLieHne yYeGHbIX
MaTep1anos

Cpepa aneKTpoHHOro obyyeHmss HI'TY




Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Ne HavnmeHoBaHVe akTUBHbIX hopM

1 | Awnckyccus

Kparkoe onucanune npumenennsi: O0CykIeHNe MOPSIAKA BEIMOIHEHUS Ja00PaTOPHOI paboTHI,
CHATUS 1 00pa0OTKH IKCIIEPUMEHTATBHBIX JAHHBIX.

4. MNpaBunna atTecTaunm 0byyaroLmxca no ANCUUMNINHE

[ns atTecTaummn obyyaroLwmxca no AUCUMNINHE UCMNOosb3yeTcs 6aIbHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LwKane n 15-ypoBHesor ECTS.

KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUbI AesATENIbHOCTM 06y4YatoLLmXcs 62 MakcumanbHbI 6ann
Cemectp: 1
Jlabopamopnas: 10 20

KoHTponupytoLme MaTepuanbl (CICOK BOMPOCOB) NPUBOAATCSA B "MeXaHuKa 1 TepMOAMHAMMKA : N1aBopaTopHbI NPaKTUKYM Mo M3nKe Ans 1-ro 1 2-ro KypcoB Beex
thakynbTeTOB 1 hopm 06yyeHns / HoBocKb. roc. TexH. yH-T ; [cocT. B. I". Qy6poBckuid u gp. ]. - HoBocn6upcek, 2009. - 75, [1] ¢. : uA.. - Pexxkum gocTyna:

http://elibrary.nstu.ru/source?bib id=vtls000132705"
8 15

Hpammmec;cue SAHAMUA.
KoHTponupytoLmne matepuansl (CMICOK BOMPOCOB) NpuBoAATcs B “Ay6posckuii B. I'. MexaHuKa, TepMOANHaMMKa 1 MONeKynapHas tn3nka : C60pHUK 3afaqy 1 npumepbl
UX peLUeHus : yuyeGHoe nocobue / B. . Qy6posckuid, I. B. XapnamoB ; HoBocu6. roc. TexH. yH-T. - Hosocmbumpcek, 2010. - 173, [3] ¢. : un.. - Pexum goctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000136694"
12

PI3/Pegepam: 25

KoHTponmpytoLme MaTepuasbl (CAMCOK BOMPOCOB) NpuBoasTes B "[y6poBckuii B. I'. MexaHKa, TepMOAMHAMUKA U MONeKyNsipHas (n3nka : CBOPHIK 3adad U npumepsbl
1X peLueHws : yuyebHoe nocobue / B. I". Qy6posckuid, I'. B. Xapnamos ; HoBocu6. roc. TexH. yH-T. - HoBocmbumpcek, 2010. - 173, [3] ¢. : un.. - Pexxvm goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000136694"

Oxzamen: | 20 | 40
KOHTpONMpyioLLme MaTepuabl - CIYCOK BONPOCOB

CemecTp: 2

Jlabopamopnas: | 10 20

KoHTponmpytoLme MaTepuanbl (CNMCOK BOMPOCOB) NPUBOAATCA B "INEKTPUYECTBO M MarHeTU3M. Y. 1 : nabopaTopHbIi NPaKTUKyM Mo Kypcy o6Luei thnsnkn ans 1-2
KypcoB P3®, ®3H, dTd, A0 Bcex HanpasieHWii NOArOTOBKM 1 BCeX opM 06yueHus / Hoocmb. roc. TexH. yH-T ; [cocT. B. ®. Kum, 3. A. Kowenes]. - HoBocnbupck,

2006. - 30, [2] c.. - Pexxum gocTyna: http://elibrary.nstu.ru/source?bib _id=vtls000066627"
8 15

Hpakmut{ecm{e 3AHAMUA.

KoHTponupytoLimre matepuanbl (CICOK BOMPOCOB) NPMBOAATCA B ' y6poBCKuiA B. I'. neKTpUyecTBO 1 MarHeTM3M : CO0PHUK 3aa4 1 NPUMepbl UX peLLeHus : yuebHoe
noco6ue / B. I". lybposckwid, I". B. Xapnamos ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, 2011. - 89, [3] c. : un.. - Pexum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000153388"

PI3/Peghepam: 12 25

KoHTponupytoLme MaTepuansl (CMIMCOK BOMPOCOB) NPMBOAATCA B “'[y6poBcKuii B. I'. IneKTpU4eCTBO U MarHeTM3M : COOPHUK 3aaqy 1 NpUMepbl UX peLleHus : y4e6Hoe
noco6ue / B. I'. [ly6posckwid, I". B. Xapnamos ; HoBocmM6. roc. TexH. yH-T. - HoBocubupck, 2011. - 89, [3] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000153388"

OKksamen: | 20 | 40
KOHTponmpytoLye MaTepuasbl - CIMCOK BOMPOCOB

CemecTp: 3

Jlabopamopuasi: 10 20

KoHTponupytoLmne matepuans! (CMIMCOK BOMPOCOB) NpMBOAATCA B “Kone6aHns 1 BONHbI : 1abopaTOPHbIA NpakTUKyM MO Kypcy 06Lueii tmsnku ana 1-2 kypcos PI®,
®3H, dTO, A0 Bcex HanpasneHWiA NOArOTOBKYM U BCeX hopM 06yueHust / HoBocu6. roc. TexH. yH-T ; [cocT. B. ®. Kum, 3. A. Kowenes, FO. E. HeBckuii]. -
Hosocunbupck, 2007. - 47, [1] c. : wn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000071149"

[Ipaxmuyeckue 3anamusi: | 8 | 15




KoHTponupytoLme matepuanbl (CIMCOK BONMPOCOB) NpuBoAATes B “*KonebaHus, BONHbI, oNTyKa. C6OPHUK 3aday, 3a4aHNiA 1 yNpaKHeHWVi : METOANYECKME yKasaHus /
HoBocu6. roc. TexH. yH-T ; [cocT.: C. B. CnyTaii, B. H. LLImMbIKoB, H. C. CadpoHoBa].- HoBocnbupck: M3a-Bo HITY, 2014.- 37, [2] . : wn.- Pexum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000199522"

PI3/Peghepam:

KoHTponupytoLme matepuans! (CMMCOK BONPOCOB) NpuBOAATCs B *Kone6aHus, BONHbI, oNTyKa. C6OPHUK 3adaY, 3afjaHuii 1 ynpakHeHWi : MeTOANYeCKWe yKasaHus /
HoBocw6. roc. TexH. yH-T ; [cocT.: C. B. CnyTaif, B. H. LLImMbIkoB, H. C. CadpoHosa]. - HoBocubupcek, 2014. - 37, [2] ¢. : un.. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000199522"

Okzamen: | 20 | 40
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CemecTp: 4
Jlabopamopnas: | 10

20

KoHTponupytoLme MaTepuans! (CMCOK BOMPOCOB) NPUBOAATCA B “"dPu3nKa TBEPAOro Tena : y4ebHoe nocobue K nabopaTopHOMy NpaKTUKyMy Mo Kypcy o6Lueii tmsnku /
[A. A. KopHunosuy u gp.] ; HoBocub. roc. TexH. yH-T. - HoBocubumpck, 2012. - 68, [2] c. : un., Tabn.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000178691"

Hpaxmuqecmle 3aHAmMuUA:

KoHTponupytoLme MaTepuabl (CAMCOK BOMPOCOB) NPUBOAATCA B "ONTHKa, TeN0BOE N3NyYeHWe, KBAHTOBasA NPMPOAA U3/Ty4eHNS, 3N1EMEHTbI KBAHTOBOV MeXaHUKW,
3neMeHTbI (M3NKM TBEPAOrO Tena, AfepHas (puU3nKa : MeTOAMYECKE YKazaH!s 1 COOPHIK 3aaHuii No dusnke Ans 1-2 Kypcos AHeBHOro oTAeneHns HI'TY dakynbTeTos:
P3®, ®3H, ®T® / HoBocKb. roc. TexH. yH-T ; [cocT.: B. W1. O3HO6UXMH, M. M. CapuHa]. - HoBocnbupck, 2008. - 50, [2] . : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000052812"

PI3/Peghepam:

KoHTponupytoLme MaTepuansl (CCOK BOMPOCOB) NPUBOAATCA B "ONTUKa, TEN0BOE U3nydeHne, KBaHTOBas MPUPOAA U3MyUeHUs, 3N1eMEHTbI KBAHTOBOV MeXaHUKY,
371EMEHTbI (M3MKY TBEPAOTO Tena, ifepHas (UsnKa : METOAMYECKNE YKazaHUs 1 CO0PHMK 3aaHuii no duanke ans 1-2 KypcoB AHEBHOrO OTAeneHust HITY dakynbTeTos:
P3®, ®3H, dT® / HoBocwb. roc. TexH. yH-T ; [cocT.: B. W1, O3HO6UXMH, M. M. CapuHa]. - HoBocnbupck, 2006. - 50, [2] c. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000052812"

Drszamen: | 20 | 40
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B Tabnuue 4.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLMMIINHBI.

Tabnuua 4.2
Kogbl DOopMbI KOHTPOSIA
KOMIETeH MHAMKaTOpbl AOCTVXKEHNSA KOMMETEHLWI
LI,VIVI 3awmTa [3awmTa E——
n/p Pr3/p
OrlMK-1 1. 3HaeT OCHOBHbIe 3aKOHbI (DM3NKK, ABSIOLLMECS 6A30BbIMU 415 PELLEHNS
OTK-1 |3agay4 npogeccMoHanbHOM feaTenbHOCTU + +
VK-1 YK-1 2. ¥YMeeT COOTHOCUTbL PasHOPOLHbIE AB/IEHUA U CUCTEMATU3NPOBATL X B paMKax + + +
n36paHHbIX BUAOB NPOEeCCUOHANTbHON AeATENbHOCTY.

®OH[] OLIEHOYHBIX CPEACTB MO AUCLIMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMmme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. CaBenses, U. B. Kypc dusuku. B 3 Tomax. Tom 1. Mexanuka. Monekynspras Gusuka : yaeOHUK
nist By3oB / U. B. CaBenbeB. — 9-e m3a., crep. — Cankrt-IlerepOypr : Jlanp, 2022. — 356 ¢. —
ISBN 978-5-8114-9568-9. — Tekcrt : anekTpoHHsIi // JIaHb : 371eKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/200498 (nara oOpamenus: 16.03.2023). — Pexxum goctyma:
IUTs. aBTOPH3. MOJIB30BATEIIEH.

2. CaBenbes, 1. B. Kypc o6meit pusnkn. B 5 1. Tom 2. DiekTprudecTBo 1 MarHeTH3M : yueOHOe
noco6ue amst By30B / M. B. CaBenbeB. — 6-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 344
c. — ISBN 978-5-8114-9248-0. — TekcT : 31ekTpoHHbIl // JIaHb : 3IeKTPOHHO-O0NOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/189298 (nara obpamenus: 16.03.2023). — Pexxum
JOCTYIa: ISl aBTOPHU3. MOJIB30BATENEH.



3. CaBenbes, U. B. Kypc o0mieii ¢husuku : yueOHOe mocoOue st By30B : B 5 Tomax / . B.
CasenbeB. — 6-e u3n., ctep. — Cankr-IletepOypr : Jlanb, 2022 — Towm 3 : MonekynspHast pusuka
u TepmoarHamuka — 2022. — 212 ¢. — ISBN 978-5-8114-9197-1. — TekcT : 371€KTPOHHBIH //
Jlans : anexTpoHHO-OnOmMoTeunas cuctema. — URL: https://e.lanbook.com/book/187739 (mata
obpamenus: 16.03.2023). — Pexxum goctymna: 1uisi aBTOPH3. MOJB30BaTEEH.

4. Casenbes, U. B. Kypc o6ueit pusuku : yuebHOe mocoOue asist By30B : B 5 Tomax / U. B.
CaBenbeB. — 6-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022 — Towm 4 : Bonasl. Ontrka —
2022. — 252 ¢. — ISBN 978-5-8114-9198-8. — TexcT : anekrponHsiii // Jlaus :
3eKTPOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/187737 (nata
obparenus: 00.00.0000). — Pesxum qoctyma: 1isi aBTOPH3. TOJb30BaTEEH.

5. Casennes, U. B. Kypc o6meii pusnku : yaueOHoe ocodwe : B 5 tomax / M. B. CaBenbeB. — 5-¢
u3n. — Cankr-IletepOypr : JIans, 2022 — Towm 5 : KanroBas onruka. Atomuas ¢pusnka. Ousuka
TBepaoro tena. usnka aTOMHOTO siApa U dneMeHTapHbIX yactul — 2022. — 384 ¢. — ISBN
978-5-8114-1211-2. — TexkcT : anekTpoHHBIN // JIaHb : 31eKTPOHHO-ONOIMOTEUHAs cHCTEMA. —
URL: https://e.lanbook.com/book/210611 (naTa o6pamenus: 16.03.2023). — Pexxum mocTyma: st
aBTOPH3. TOJIB30BATEIICH.

6. Capuna M. I1. Mexanuka, MmostekyisipHas ¢pusuka u repmoauHamuka. [U. 2] : yueOHoe mocodue /
M. I1. Capuna ; HoBocu®6. roc. TexH. yH-T. - HoBocuOupck, 2016. - 94, [1] c.. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000232321

7. Capuna M. I1. Mexanuka. MonekynsipHast pusuka u repmoanaamuka. Y. 1 : yaeOHOe mocooue /
M. I1. Capuna ; HoBocub. roc. Texs. yH-T. - HoBocubupck, 2014. - 185, [1] c. : mi.. - Pexxum
mocrymna: http://elibrary nstu.ru/source?bib_1d=vtls000208180

8. Capuna M. I1. DnextpuuectBo u mardetu3m. U. 1 : yueOnoe mocodue / M. I1. Capuna ;
Hosocu6. roc. TexH. ya-T. - HoBocubupck, 2013. - 150, [1] c. : mi.. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000179482

9. Capuna M. I1. DnextpruuectBo u maraerusm. U. 2 : yueOuoe mocodue / M. I1. Capuna ;
Hosocu6. roc. TexH. ya-T. - HoBocubupck, 2015. - 127, [1] ¢. : min.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000213960

10. Capuna M. I1. Kone6anus, Boausl, ontuka. Y. 1 : yaueGHoe mocodue / M. I1. Capuna ; HoBocuo.
roc. TexH. yH-T. - HoBocubupck, 2013. - 98, [2] c. : un.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000184890

11. Capuna M. I1. KonebGanus, Boausl, ontuka. Y. 2 : yaue6Hoe mocodue / M. I1. Capuna ; HoBocuo.
roc. TexH. yH-T. - HoBocubupck, 2015. - 114, [1] c. : min.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000220090

12. Capuna M. I1. KanroBas ¢usuka : yuebnoe mocooue / M. I1. Capuna ; HoBocu6. roc. TexH.

yH-T. - HoBocubupck, 2016. - 129, [1] c. : un.. - Pesxxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000229627

[lononHuTeNbHas nnTepaTypa
1. Kukoun, A. K. MonekynspHast pusuka : yauednoe mocooue / A. K. Kukoun, 1. K. Kukoun. —
4-e m3x., crep. — Cankr-IletepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0737-8. —
TekcT : anexTponHsiii // JIaHb : 3nekTpoHHO-OMONMHOTeUHas cuctema. — URL:
https://e.lanbook.com/book/210119 (mata obpamenus: 16.03.2023). — Pexxum moctyma: ais
aBTOPU3. MOJb30BATEIECH.
2. I'pa6osckuii, P. . Kypc dwusuku : yuedHOe mocooue s By3oB / P. W. ['paGosckuii. — 13-e
u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — TekcT :
anexTpoHHsIi // JIanb : anekTpoHHO-O0uOMoTeunas cuctema. — URL:
https://e.lanbook.com/book/184052 (naTa oopamenus: 16.03.2023). — Pexxum moctyma: s
aBTOPH3. MOJIB30BATEIICH.

NHTepHeT-pecypchbl

1. Teach-in. JIekiuu yuensix MI'Y. — / MI'Y umenu M. B. JlomoHocoBa : [caiit]. —2023. — URL:
https://teach-in.ru/ (mata oOpamenus : 24.03.2023). — TekCT : 37EKTPOHHBIA.



2. ®usmka : yueOHsIi1 Kype. — TekcT : anexktponHsiii / O6pazosarensrbiil moptan HUAY MUDU.
— Mocksa. — URL: https://online.mephi.ru/local/staticpage/view.php?page=open-courses-physic
(maTa obpamennus: 23.09.2021).

6. MeToagun4eckoe 1 NporpaMMHoe obecrieyeHne, NHHOPMAaLIMOHHbIE TEXHOIOT NN

6.1 MeTogunyeckoe obecrneyeHne

1. MexaHnka 1 TepMOAMHAMHUKA : 1a00paTOPHBINA MPAKTUKYM IO (pu3nKe 11 1-T0 U 2-TO KypcoB
Bcex (hakynpreToB u Gpopm 00yuenus / HoBocub6. roc. TexH. yu-T ; [cocT. B. I'. JIyOpoBckwmii u ap. ].
- HoBocubupck, 2009. - 75, [1] c. : m.. - Pexxum gocrymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000132705

2. MexaHuKa U TEPMOIUHAMUKA : TA0OPATOPHBIN MPAKTHKYM 10 Gu3uke 1 1, 2 KypcoB Bcex
baxynpreToB u popm o0yuenus / HoBocu6. roc. TexH. yH-T ; [coct.: B. I'. lyOpoBckuii u ap.]. -
HoBocubupck, 2015. - 78, [2] c. : mi., Tabm.. - Pesxkum noctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000221982

3. ®u3uka TBEpIOTO TeNa | yueOHOe ocoOue K Tab0paTOPpHOMY MPAKTUKYMY T10 KypcCy OOIet
¢busuku / [A. A. Kopaumosnu u ap.] ; HoBocu6. roc. texH. yH-T. - HoBocubupck, 2012. - 68, [2] c.
: w1, Tabm.. - Pexxum goctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000178691

4. Usmepenne hu3nvecknx BeTUYHH : Ja00PATOPHBIN MPAKTUKYM 1O (usuke : yaeOHOe mocooOue /
[B. H. Xonssko u ap.] ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2012. - 58, [1] c. : w., Tadu.. -
Pexxum moctyma: http:/elibrary.nstu.ru/source?bib_1d=vtls000169357

5. DnexrpuuectBo u MarHeTH3M. Y. | : maGopaTOpHBIl MPAKTUKYM IO Kypcy o0meit Gpusukm ams
1-2 xypcoB PO®, ®OH, ®T®D, U/IO Bcex HampaBlIeHUIi IOATOTOBKU U BCex (hopM 0OyueHws /
Hosocu6. roc. texs. yu-T ; [cocT. B. @. Kum, 3. A. Komrenes]. - HoBocubupck, 2006. - 30, [2] c..
Pexxum moctyma: http:/elibrary.nstu.ru/source?bib_1d=vtls000066627

6. lyoposckmuii B. I'. MexaHnnka, TepMOAMHAMAKA U MOJIEKYJIsIpHAs GU3HKa : COOPHHK 337349 U
MpUMePHI UX pemeHus : yueOHoe nocooue / B. I'. Iyoposckuii, I'. B. Xapmamos ; HoBocu0. roc.
TexH. yH-T. - HoBocubupck, 2010. - 173, [3] c. : .. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000136694

7. Ay6posckuii B. I'. DnexTpuyecTBo 1 MarHeTusM : COOpPHHK 33124 ¥ MPUMEPbI UX PelIeHN :
yuebnoe nocooue / B. I'. lyoposckuit, I'. B. Xapmamos ; HoBocu6. roc. TexH. yH-T. -
HoBocubupck, 2011. - 89, [3] c. : mi.. - Pesxkxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000153388

8. KoneGanus u BOJIHBI : 1a00paTOPHBIN MPAKTUKYM IO Kypcy oOmieit ¢pusuku ams 1-2 kypcos
PO®, ®OH, ®Td, U0 Bcex HampaBieHHit MOATOTOBKU U Bcex hopm o0yuenwus / HoBocuO. roc.
TexH. YH-T ; [cocT. B. ®. Kum, D. A. Komenes, 0. E. Hesckwuii|. - HoBocubupck, 2007. - 47, [1] c.
: .. - Pexxum moctyma: http://elibrary nstu.ru/source?bib_i1d=vtls000071149

9. SfAnepHas dusmka : MeTonMYeCKHe YKa3aHus K 1abopaTopHbIM padoTam Ne 50-52 mo dusuke mist
1-2 kypcoB Bcex crienuaabHOCTEN U Bcex popm oOyuenus / HoBocu®. roc. TexH. yH-T ; [cocT.: O.
B. Kubuc, 10. B. Cokonos]. - HoBocubupck, 2014. - 15, [3] c. : un.. - Pesxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000199389

10. Onrruka. Jlabopatopusriii mpaktukyMm. Y. 1 : yaeOHOe mocodwue / [B. I'. JlyopoBckwuii u mp.] ;
HoBocu®. roc. Texs. yu-T. - HoBocubupck, 2007. - 59, [1] c. : un.. - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000070602

11. I'punbepr A. C. Mexanuka : yaebHOe mocodue mist ctyaeHToB 1-ro kypca POD, ®OH, OTD
nueBHoro otaenenus / 5. C. I'punbepr, O. A. Komenes ; HoBocu6. roc. TexH. yH-T. -
Hosocubupcek, 2013. - 135, [4] c. : mn.. - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000181979



12. Ontuka, TeTI0BOE U3IIy4YeHHe, KBAHTOBAs MPUPOIA U3TYyUEHHUsI, 3JIeMEHTHI KBAHTOBOIM
MEXaHUKH, 3JIeEMEeHThI (PU3UKH TBEPIOTO Tella, siaepHas (pr3uKa | METOANYECKHEe YKa3aHUs U
cOopHuK 3amanuii o Gusuke s 1-2 kypcos nueBHOro otaenerus HI'TY dakynsretos: POO,
®DH, ®T® / HoBocub. roc. TexH. yH-T ; [cocT.: B. . O3n00uxun, M. I1. Capunal. -
Hosocubupck, 2006. - 50, [2] c. : ui.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000052812

13. Konebanus, BostHbI, ontrka. COOpHUK 33134, 3aaHAN U YITPAKHEHHN | METOAMYECKHe
ykasanus / HoBocu0. roc. TexH. yH-T ; [coct.: C. B. Cnyraii, B. H. lImeixos, H. C. Cadponona].-
Hosocubupck: U3n-so HI'TY, 2014 .- 37, [2] c. : nn.- Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000199522

14. ITporpaMMupOBaHHBII KOHTPOJIb 3HAHHI MO (PU3KKE | METOIUYECKOE PYKOBOJACTBO K
1a0b0paTOpHBIM paboTaM M0 MEXAaHUKE U TEpMOAMHAMUKE st | Kypca Bcex (hakynbpTeToB u hopm
obyuernus / HoBocuO. roc. TexH. yH-T ; [cocT.: K. JI. 3apunr u ap. |. - HoBocubupck, 2012. - 51, [2]
C. : un.. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000169024

15. KoneGanwusi, BoaHbl, onTuka. COOpHUK 3a1a4, 3a0aHUN U YIIPAKHEHUH ;| METOAHMYECKUE
ykaszanus / HoBocu6. roc. texH. yH-T ; [coct.: C. B. Coyraii, B. H. IlImeixos, H. C. Cadponosa]. -
HoBocubupck, 2014. - 37, [2] c. : nn.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000199522

16. SAnepHas pusmka : MeToAMYECKHE YKa3aHUs K 1a00paTopHBIM padotam Ne 50-52 mo dusuke
st 1-2 xypcoB Becex cnenualibHOCTeH 1 Beex Gpopm oOyuenus / HoBocub. roc. TexH. yH-T ; [COCT.:
O. B. Kubwuc, 0. B. Cokonog]. - HoBocubupck, 2014. - 15, [3] c. : w.. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000199389

17. Onituka, TeIUI0BOE U3JIy4eHHe, KBAHTOBAs MIPUPOIA U3ITYyUEHNs, 3JIeMEHThI KBAHTOBOI
MEXaHUKH, dJIeMEHTHI QU3UKU TBEPIOTO Teja, siaepHas Qu3nKa : METOIUYECKUE YKa3aHUs U
cOopHuK 3amanuii mo Gusuke mis 1-2 kypcos queBHOro otnenenus HI'TY dakynsretos: POO,
®DOH, ®T® / HoBocub. roc. TexH. YH-T ; [cocT.: B. 1. O3H00uxuH, M. I1. Capunal.-
Hosocubupck: U3n-so HI'TY, 2006.- 50, [2] c. : un.- Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000052812

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Onepaunonnas cuctema Microsoft Windows
2 Iaker oducHbix npunokeruii Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornn

Mpw OCyLLLECTBNIEHIM 06Pa30BaTE/IbHOIO MPOLECCa Mo AUCUMNNHE NPUMEHSIOTCS 3M1EMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMMA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBIS B 3/1EKTPOHHOI MH(OPMaLIMOHHO-06pa3oBaTeNbHOl cpeabl HITTY.

7. MaTepuranbHO-TeEXHMYECKOe 06ecreyeHmne

IMpe3eHTaLMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyOBaHME [ns npeseHTayuii
(MynbTUMeLMA-NPOEKTOP, 3KPaH, KOMMNbIOTEP
AN15 yNpaBneHNs)

KomnbloTepHbIii Knace

No HanmeHoBaHue Ha3HaueHune

1 |KomnbtoTepHbIil Knacc (KomnbloTepsl KomnbloTepbl 06beyHEHbI B JTOKA/IbHYO
06befiMHEHbI B JIOK&/IbHYHO CETb C BbIXOLOM B |CETb C BbIXOLOM B Internet
Internet )




Na6opaTopHblii CTeH/

Ne HanmeHoBaHue HasHa4yeHune

1 [MYK M (MexaHuka) BbInosiHeHve 1B60OPATOPHBIX paboT

2 |MogfynbHbIN y4ebHbIA KOMMEKC ANs BbinonHeHve nabopaTopHbIX paboT
M3y4YeHns 3aKOHOB MoneKynsipHOM (U3NKN 1
TepMOANHAMWKMN

3 [MopgynbHbIN y4ebHbIA KOMMIEKC Ans BbinonHeHve nabopaTopHbIX paboT
N3yyeHuns Kypca Qu3nKu, pasgten
"9NeKTPUYECTBO U MarHeTu3m"

4 |MogynbHbI y4ebHbI KOMMNIEKC No BbinonHeHve nabopaTopHbIX paboT
N3yYeHWI0 3aKOHOB DPU3NKN TBEPAOro Tena

5 |MogynbHbI y4ebHbIA NnabopaTopHbIi BbINosiHeHVe nabopaTopHbIX paboT
KOMI/IEKC NO ONTUKE

6 |/labopaTopHas paboyas ctaHums NI BbInosiHeHVe nabopaTopHbIX paboT
ELVIS/PCI-6251

7 |MogaynbHbIil nabopaTopHbIN CTeHA, ANs BbInosiHeHve nabopaTopHbIX paboT
M3yYeHWsi 3aKOHOB KBAHTOBOW ONTUKM

8 [MogynbHbIN nabopaTopHbINA CTeHS, ANs BbinonHeHve nabopaTopHbIX paboT
M3yYeHUS 3aKOHOB KBAHTOBOW ONTUKM

9 |MogynbHbIN LeMOHCTPALMOHHBIA KOMMIeKC |poBefeHMEe NEKUMOHHbBIX 4eMOHCTpaLUi
Mo ONTUKe

10 |MYK Ontuka BbInosiHeHVe nabopaTopHbIX paboT

11 |MYK Ontuka (KBaHT) BbInosiHeHVe nabopaTopHbIX paboT

12 |MYK ®u3nka TBepAOro Tena BbInosiHeHve nabopaTopHbIX paboT

13 |CTeHp nabopaTopHbIi BbInosiHeHve nabopaTopHbIX paboT

14 |MarHuTtHasa JeMOHCTpaLUnoHHas 4oCKa [ns npeseHTayuii

15 |WHTepakTuBHbI gncnnein Sympodium 1D370 |Ans npe3eHTauuii
17"C 3alumTOoMN

16 |CteHp C3-TT1 BbInosiHeHVe nabopaTopHbIX paboT

17 |MYK 32neKkTtpuka BbInosiHeHrenabopaTopHbIX paboT

18 |CteHg MYK 3M2 BbInosiHeHVe nabopaTopHbIX paboT

Komnnekt o6opygosaHus
Ne HavmeHoBaHWe HasHaueHwne
1 |KomnbtoTepHbIin Knacc No28 BbInosHeHVe BUPTYa/ibHbIX /1a60paToOPHbIX
pa6oT VIRTLAB
2 |KomnbtoTepHblid Knacc Ne29 BbinonHeHve BUPTYa/ibHbIX 1abopaTopHbIX
pa6ot VIRTLAB
3 |Kapkac gnsa creHza 1abopaTopHoro BbinonHeHve nabopaTopHbIX paboT
CneuvansHoe 060pyfoBaHue
Ne HanmeHoBaHue HasHa4deHune
1 |MpoekTop Ne5 BenQ Projector MX501 (DLP, |Ans npe3eHTaLuit

2700 nomeH, 4000:1, 1024x768, D-Sub,
RCA, S-Video, USB, MA4Y, 2D/3D)

BuaeosHumknoneamsa no ¢gpusmke (Ha 25DVD)

NS NKUMOHHBIX IEMOHCTPALIIA

XK Tenesmsop 40" Samsung LE40C530F

[ns npeseHTaymi




XK Tenesunsop 40" Samsung
LE40C530F(4K.,206K.)

[ns npeseHTaLmi

5 |Ocuunnorpadg TDS-1002B BbInosiHeHVe nabopaTopHbIX paboT
6 |Ocumnnorpap TDS-2002B BbInosiHeHVe nabopaTopHbIX paboT
7 |lpoekTop [ns npeseHTayuii

8 |JKpaH HaCTeHHbIN NS NEKUMOHHbIX AEMOHCTpaLiA

9 |3kpaH DPAPEP N5 NeKUMOHHbIX AEMOHCTpaLuii
10 |OCUMNTIOTPAD C1-64A BbInosiHeHve nabopaTopHbIX paboT
11 |OCUMNNOIrPA® C1-77 BbInosiHeHVe nabopaTopHbIX paboT
12 |Bupeokamepa SONY DCR-SR65E [N NeKUMOHHbIX AEMOHCTpaLMit
13 |Bupeokamepa [N NeKUMOHHBIX AeMOHCTpaLMii
14 [FTOHNOMETP I'C-5 BbInosiHeHVe nabopaTopHbIX paboT
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1. OO0oOmeHHas cTPYKTYpa GOHIA OLEHOYHBIX CPeICTB JUCHUNIMHbI

O06o0uieHHas cTpykTypa (hOHIa OLIEHOUHBIX CPEACTB MO AucuMiInHe dusuka npeacraBieHa B
Ta6nuie. COBOKYITHOCTD Pe3yJIbTaTOB 00yUYEHHSI IO JUCIUTUIMHE COOTHECEHA C YPOBHIMHE C(HOPMHUPOBAH-
HOCTH KOMIIETEHLIUH U COOTHECEHHBIMU C HUMHU MHIMKATOpPaMu. MHIMKATOPbI TOCTHKEHUST KOMITETEHIIUH
M3MEPSAEMBI C IOMOILBIO CPEACTB TEKYUIEH U MTPOMEKYTOUHOM aTTECTALUK MO AMCHUNIMHEe DU3HKa.

Taobnuua

JTanbl OLEHKHU Pe3yJIbTATOB
00y4YeHHsI M1 COOTHECEHHBIX €
HUMH WHIUKATOPOB 10CTHKE-
HHUS KOMIETeHIIMIH

uud. CBsI3b MEXIy CHJION U MOTEHLMAIbHONU SHEprueil. 3aKoH co-
XpaHEHUs SHepruu B MexaHuke. 1.5 JluHamMuKa BpaliaTebHOTO
JIBYDKEHHS TBepaoro tena. 1.5 [IpuMeneHne 3aKk0HOB COXpaHEHUS
AMITYJIbCA ¥ SHEPTUH: Pacalbl, YIPYTHE U HEYIPYTHE CTOIKHOBE-
HUSl YaCTHIl B HEPEISITUBHUCTCKOM NpUOMIKeHUH. VIMIyiIbCcHBIE
auarpaMMel. 1.6 J[BmkeHne MaTepraibHON TOYKH B IEHTPAITEHOM
noste. 3amada Keruepa. 1.6 MOMEHT MMITylibCca YacTHII M CH-
CTEMBI 4YaCTHUII. 3aKOHI)I N3MCHCHUA U COXPAHCHUA MOMCHTA HM-
nynbca. CBA3b 3aKOHOB COXPAHEHHS] MMITYJIbCa, SHEPTUU U MO-
MEHTa UMIIyJbCa C CUMMETPHSIMM IPOCTPaHCTBa-BpeMeHH. 1.7
DJeMEHThl KUHEMATHKH BpalaTeIbHOTO IBIKCHHUS TBEPIOTO
TeJa: BEKTOPHI JJIEMEHTAPHOTO yTJIa IIOBOPOTA, YTIIOBOW CKOPOCTH
Y YTIIOBOT'O YCKOpEHUs. MOMEHT UMITyJIbca TBEPIOTO Teja, OCHOB-
HOE ypaBHEHHE TUHAMUKH BPAIIaTEIHOTO JBIKCHHS TBEPIOTO
tena. 1.7 KunemaTuka crnienaibHOW TEOPUH OTHOCHUTEIHHOCTH.
1.8 Kuneruveckas SHEpPTHs BpallaTeIbHOTO ABMKEHUS TBEPIOTO
Tena. CBOOOIHBIC OCH BpAIICHNs M TJIaBHbIE MOMEHTHI HHEPIHH.

Dopmu-
pyell’m,le Hnanka- :gilyjzgzﬂ;:i
TOPBI KOM- Tembl
KOMIIe- . TpOJIs IIpomeixy-
neTeHuun

TEHIMH (KOHTPOJILHASI | TOYHAS aTTe-

padora, Kypco- |cTranus (3K3a-

BOIi MPOEKT, MeEH, 3a4eT)
PI'3(P), pedepat
u 1p.)

OIIK-1 |1.3nHaet oc- |AupakTudeckas enmHuna:1 OcHOBBI MeXaHUKH U cnenualib-|PI'3 1, 2,34 ce- [Ox3amen 1 ce-
Croco- |HOBHBIE 32- |HOI TeOPHH OTHOCUTEIHLHOCTH MECTPBHIL. Mmectp. Bo-
OcH ¥cC-|KOHBI (u- 1.1 Merox pa3MepHOCTEd W KOOPIUHATHBIA CIIOCOO OIMMCAHUS TIPOCHI:
MOJNB30- |3uKW, B~ |mBmwkennid 1.1 [peamer ¢usuku. Pazsutne Gusuku u texauku u|(Bapuants PI'3 (1 — 30.
BaTh foliyecs 0a- |MX B3aMMHOE BIIMSIHUE APYT HA Apyra. MeTozpl (GHU3HMYECKOro HC-|COepkKATCs B
¢bynma- |30BBIMU s |ciaemoBaHusA. Posb kypca ¢msmku B TexHudeckoM Byse. CTpyk-|macmoprax PI'3.) [Ox3amen 2 ce-
MEHTaJIb- | pEIIEHHS 3a- |Typa Kypca, ero CBsI3b C IPYTUMH AUCHUIUTHHAMH YIeOHOTO IJIaHa MmecTp. Bo-
Hble 3a-|na4 npodec- | 1.2 IIpocTpancTBo u Bpems B Mexanuke Helotona. MHepumansHbie MIPOCHL:
KOHBI CHOHAJIBHOW |CHCTEMBI OTCYeTa, METOJ]l KOOpAWHAT. AjreOpa BeKTOpoB. Bek- 1-41.
MIPUPOJIBI | IEATENBHO- |TOPHI KOOPJMHAT, CKOPOCTU U yCKopeHusl. KoopAnHATHBIN, BEK-
U OCHOB-|CTHU TOPHBIN M €CTECTBEHHBIN CIIOCOOBI ONUCAHMS BIKCHISI MaTCpH- Dx3aMeH 3 ce-
HbIE 3a- anbHOM Touku. HopManbHOe M TaHreHuuanbHOe yckopeHus 1.2 mectp. Bo-
KOHBI BeKkTOpHEII U eCTECTBEHHBII CIIOCOOBI ONMCAHUS IBHKCHUMN, HOP- MIPOCHI:
ecTe- MaJIbHOE€ W TaHTCHIMAJIbHOE yCKOpeHHUs. 1.3 3aKOHBI TUHAMHKH 1-48.
CTBEHHO- Herorona. Crutel B Mexanuke. immysbe B Mexanuke HeioToHa. 3a-
HaYYIHBIX KOH COXpaHEeHHs UMITyJbca. L[eHTp WHepIin u ero 3aKOH JBIKe- Dx3ameH 4 ce-
JIACLIH- Hus. JIBuKeHue Tena ¢ nepeMeHHo maccoil. [TpuHiun oTtHOCH- mectp. Bo-
IJIMH B tenapHOCTH [anmies. [IpeobpazoBanus ["anuies U ux CIeACTBUS. MPOCHI:
npodec- 1.3 unamuka maTepuaibHOW TOUkH. 3akoHbl HproToHa. 1.4 3a- 1-31.
CHUOHAJTb- KOHBI COXpaHEHHsI UMITYJIbCa, SHEPTUU K MOMEHTa uMiyibca. 1.4
HOM nes- Pabora u momHocTh. Teopema O MPHUPAIICHHM KHHETHYCCKOM (Bompocsr co-
TEJIbHO- sHepruu. [loreHuuanbubie cuiibl. [IpuMepbl NOTEHUUANBHBIX CH- Jiepkarcs B
CTH JIOBBIX TOJICH: TIOJIE CHJI TATOTCHHMS, TIOJIe YIIPYTHUX chit Aedopma- nacrnoprax 3k-

3aMEHOB. )




VYpauenus Dinepa. CBOOOAHBII CUMMETPUYHBIN BOJTYOK, TSDKE-
JIBIA CHMMETPHUUHBIN BOJIYOK, TUPOCKOIBI U UX NpUMeHeHus. 1.8
OHeprusi U UMITYJIbC B CHELMATBLHON TEOPHH OTHOCHUTEIHHOCTH.
1.9 JIBuxxeHue MaTepuanbHOM TOUKH B HEMHEPLUAIbHOI cUCTEME
orcueta. 1.9 OmHOMEpHOE NBMKEHUE B MOTCHIMATIBHBIX CHIIOBBIX
oJIsX: (PMHUTHOE U MHPUHUTHOE JBHKCHUS, IEPHO]] PUHUTHOTO
nekeHus. 1.10 IIpoGiema nByX Tel, B3aMMOACHCTBYIONIUX TI0O-
CPEACTBOM LEHTPAIBHBIX CWI. BblneneHne [OBMKCHUS LEHTpa
WHEPIIMH, ONMCAHHE OTHOCHTEIBHOTO IBWXKEHUS, IPHBEICHHAS
macca. 1.11 3amaua Kemepa: 3aKOHBI COXpaHEHHSI, Ka9eCTBECHHBIN
aHaIU3 JBUKEHUSA JIBYX Tel, B3aUMOAECHCTBYIOLINX MOCPEACTBOM
KYyJIOHOBCKUX cWJI. 3akoHbl Kemmepa, Tumbl opOUT B 3amade
Kemnepa. 1.12 JIBukeHue B HEMHEPLUUAIBHBIX CUCTEMAX OTCYETA.
LentpobexxHast 1 KOPHOJINCOBA CHIIBI MHEPIMH. J|BH)KeHHEe MaTe-
pHaJIBHON TOYKM B IPaBUTALIOHHOM HOJIe 3eMJI y4ETOM ee Bpa-
meHus. Pa3mbIB 6eperos pek. Mastauk ®@yko. 1.13 TIpuHiun ot-
HocHuTenbHOCTH DitHInTeliHa. OnbIT Matikenscona-Mopiu [Ipeo06-
paszoBaHus JIOpeHIa U UX CIEACTBHS: OTHOCUTEILHOCTD OJJHOBpE-
MEHHOCTH, 3aMEAJICHHE XOJla BPEMEHU IBIDKYIIMXCS 4acoB, CO-
KpaleHNE JIUHBI JBHXKYIINXCS IPEIMETOB, 3aKOH CII0KEHHS CKO-
pocreid. 1.14 TIpocTpaHCTBO-BpeMs CHIEIIMATILHOM TEOPUU OTHOCH-
TEJNBHOCTHU: IOHATHE O TEOMETPHUH M IPOCTpaHCTBE MUHKOBCKOTO,
NPUYMHHO-CIIC/ICTBEHHAs! CTPYKTYpa COOBITHII B 3TOM HPOCTpaH-
crBe. MHBapuaHThl nipeoOpa3oBanuii JlopeHma: nHTepBait u coo-
cTBeHHOe BpeMsi. UeTblpexBeKTOphl. 1.15 YeThIpexBEKTOPHI CKO-
pocCTH U UMITyJibca. VIMITyJIbC, TTOJIHAsE SHEPTUS. M KMHETHYeCKast
SHEPrusl PEIATUBUCTCKOM YacTHIIbl. Pacmianbl M CTOJIKHOBEHHS pe-
JSITUBUCTCKUX YacTHL. PeNSTHBHCTCKOE YpaBHEHHE IBHKEHHUSL.
YersIpexcuina.

JAunaktuyeckas equnnna:2 Cratucruyeckasi Gu3nka u Tep-
MOJMHAMHKA.

2.10 YpaBHEHHE COCTOSIHUS HJIeATBHOTO ra3a. [lepBoe Havao Tep-
moauHamuku. 2.11 ukn Kapao. Durponus. Bropoe navano tep-
MonuHaMukd. 2.12 Pacnpenenenne Maxcsemna. Pacnpenenenue
Bonbumana. 2.13 SIBnenus nepeHoca B razax. 2.16 TepmoauHamu-
YEeCKUI M CTaTUCTHYECKUI METO/IbI ONMCAHUS TEIUIOBBIX CBOWCTB
BellecTBa. TepMoauHaMHU4ecKoe paBHOBecue. OmucaHue cocTo-
SIHUSI BEILIECTBA C ITIOMOIIBI0 HA00Pa MAaKPOCKOIIMYECKUX MapaMeT-
POB: JaBJECHUS, TEMIEPATypbl, 00beMa. CTaTHCTHUECKHN CMBICT
a0COJTIIOTHOM TeMIepaTyphl. JluarpaMMbl COCTOSTHUHN. YpaBHEHHE
COCTOSTHUS UjaeambHOoro rasa. 2.17 PaboTta, TeruioTa 1 BHYTPEHHSS
sHeprus. [lepBoe Haualo TEPMOAWHAMUKU U €TO NPUMEHEHHE K
n30IpoIeccaM. 3aKOH paBHOPACIIPEAEICHHUS SHEPTHH 10  KIIACCH-
YECKUM CTEIEHIM cBOOOIbI. TeII0eMKOCTH ITPY MOCTOSTHHBIX J1aB-
JIeHnU U o0beMe. Anuadbaruueckuid mpouecc. 2.18 O6parumblie U
HeoOpaTuMble Tpouecchl. Luknnyeckuit npouecc. AHaNU3 uje-
aNbHOM TEIUIOBOM MaluHbI, paboTaromieil mo nukiny Kapao. KITI
TEIJIOBBIX MAIIUH U 3 ()EeKTUBHOCTh XOJIOIMIBHBIX MaluH 2.19
PaBencrBo Kitaysnyca juist 00paTUMBIX HUKIMYECKUX TPOLECCOB
W BHTponHs - (YHKIUS COCTOSIHUS BellecTBa. HepaBeHCTBO
Knaysuyca nist HeoOpaTUMBIX IIMKIMYECKHUX MpoLeccoB. Pazmmy-
HbIE (OPMYIMPOBKH BTOPOTO HAYaIa TEPMOJIUHAMUKH U UX SKBH-
BaJIEHTHOCTh. HeyObIBaHNE SHTPONNH TEMION30IMPOBAHHBIX TEP-
MoauHaMH4YecKnuX cucteM. 2.20 CTaTucTHYecKoe pacmpeeiieHue
Makcgeinna MoseKy1 ra3a 1no ckopoctsiM. Paciipenenenne Makc-
BeJUIa 110 a0COJIFOTHBIM 3HAUEHHUSIM CKOPOCTEH U 110 KHHETHUECKUM
sHeprusM. OnsIT llltepHa 2.21 M neanbHelii ra3 BO BHEIIHEM I10JIE,
O6apomerpuueckast (opmyna. CraTHCTHYECKOE paclpeelieHne
Bonseumana. Onsit Ileppena. Pacnpenenenne Maxkcsenna-bosnbl-
MaHa. 2.22 DneMeHTapHasi TeopHsl sIBIeHUl nepeHoca. BaskocTs,
TEIJIONPOBOIHOCTh, AU dy3us. 2.23 OTCTymIeHus] OT 3aKOHOB
ulieanbHbIX ra3oB. PeanbHele ra3el. YpaBHenune Ban-nep-Baanbca.
2.24 ®a3oBblc Tepexonabl. YCIIOBUs paBHOBecus (a3. TpoiiHas
Touka. YpaBHenue Knaneiipona-Knaysuyca.

JunakTuyeckass efMHuUa:3 DIeKTPHYeCTBO M MarHeTH3M.

3




3.14 Pacuer paBHOBecHUs cUCTeMBI 3apsiioB. 3.15 Pacuer noteHIm-
ala ¥ HANPSHKCHHOCTH TIIOJII CHCTEMBI 3apsaoB. 3.16 Pacuer
HAIPSHKCHHOCTH JICKTPHYCSCKUX MOJICH C ITOMOIIIBIO MPUHIIUTIA CY-
nepnozutuu. 3.17 Metox nzobpaxenuii. 3.18 Teopema I'aycca.
3.19 DnektpoeMKocTh. 3.20 DIEKTPOCTATHUECKUE TIOJIS B IUIJICK-
TpuKax. 3.21 JIumoiip B 3JeKTpUIECKOM MoJie. 3.22 3aKOHBI TOCTO-
STHHOTO TOKa. 3.23 MHayKus MarHuTHOTO 1mosis. 3.24 Toku B Mar-
HUTHOM T0oJ1e. 3.25 [lpuMeHeHne TeopeMbl O UPKYJSUU B st
pacyeToB MarHUTHBIX MOJeH. 3.25 DuekTpudeckue 3apsaapl. 3aKoH
Kymnona. Metonpsl mony4deHHs 3JIEKTPHUECKUX 3apsnoB. Hamps-
YKEHHOCTD JJIEKTPOCTATUIECKOro 11oJisi. [I0TOK BekTOpa HanpskKeH-
HOoCcTH U Teopema [aycca. 3.26 PacueTsl ABMKEHUS 3apsSKEHHBIX
YaCTHIL] B MATHUTHOM U 3JIEKTpUUEeCcKOM MoJisix. 3.26 [lpumenenue
Teopemsl ["aycca: anexTpocTaTnueckoe nojie 0eCKOHEYHOH paBHO-
MEpPHO 3apsDKEHHOM TUIOCKOCTH, IMOJIe OECKOHEUHOW MPsIMO¥ JIn-
HUU U OECKOHEYHO JJIMHHOTO LIIMHApA; molie cepsl U mIapa;
TT0JIe TUTOCKOTO, IMJIMHAPUIECKOTO U CPepHUIecKOro KOHAEHCATO-
poB. 3.27 MarauTHBII IUTIONG W €ro MarHuTHoe modje. 3.27 Cka-
YOK HOPMaJIbHOM COCTaBIIAIOIICH BEKTOpa Ha 3apsiKEHHOU Io-
BepxHocTu. Teopema I"aycca B muddepennuansroit popme. [pu-
MeHeHne Teopemsl [aycca B nuddepennnansaoit popme. 3.28 Pa-
0oTa B 2JIeKTpUYeCKOM moie. Pa3HocTh moreHimanoB. CBs3b
MEXy HANPSHKCHHOCTHIO U MOTEHIIMATIOM 3JICKTPOCTATHUECKOTO
noss. Berumcienue noTeHnyana no HanpspkeHHocTH nostst. Oormas
3a/1a4ya AJEeKTpoCcTaTuku. 3.28 MaruutHoe mnoJie B Bemectse. 3.29
3aKOH 3JIEKTPOMATHUTHOW MHIYKIMH. 3.29 DiekTpudeckuil Iu-
oIt (TIOJIe JUIOJIS). DIIEKTPUICCKHUHA JTUIIONb B 3JICKTPUICCKOM
noste. 3.30 DHeprus MarHuTtHOTO TOJNA. MHmykTnBHOCTH. 3.30
[IpoBOIHUKK B 3JEKTPUUECKOM IOJIE. DIEKTPUIECKas eMKOCTb.
EMKOCTh TIPOCTBIX KOHICHCATOPOB. DHEPTHUS 3apsHDKEHHOTO KOH-
nencatopa. CoeIuHEHHE KOHIIEHCATOPOB. DHEPTHsSl DIJIEKTpUYE-
ckoro moJist. 3.31 Tlomsipuzanmst AUANEKTPUKOB. HampspkeHHOCTh
IOJIA BHYTPU JUIJICKTPUKOB. I/I30Tp0ng1e U aHU3O0TPOIIHBIC U~
anekTpuku. [Iperomienne IUHUI CMEIEHUS U HANpsKEHHOCTHU
noJts. 3aKOHBI 3JIEKTPUYECKOTO TOJISL B TUAJIEKTPUKAX. DIEKTPH-
4ecKoe M0JIe paBHOMEPHO Noiisipu3oBaHHOro mapa. 3.31 ITpume-
HEHHE ypaBHeHHH MakcBeuia il pacdera 3JIeKTPOMArHUTHBIX
monieit. 3.32 Teopust NOISIPU3AIMH JUAIICKTPUKOB C HEMIOJIIPHBIMH
MOJIeKyJIaMH. TeopHs MONSAPH3aUN JUAICKTPUKOB C ITOJIIPHBIMH
MosekysaMu. CerHeTo- M Mbe303JeKTPHUKH. 3.32 PacdeTsl nBmke-
HUS PENATHUBUCTCKUX YACTHIl B AJIEKTPOMATrHUTHBIX MOJsX. 3.33
BrIBoz1 ypaBHEHHH 1O B AMAIEKTPHKAX ITyTEM YCPEAHESHUS MUK-
pockomuyeckoro moms. 3.34 XapakTEepUCTUKH DJICKTPHUECKOTO
TOKa. YpaBHEHHME HENPEpHIBHOCTH. [IeHCTBUSI 3JEKTPUYECKOTrO
Toka. 3akoH Oma. Comnporusnenue. 3akoH Oma B auddepeHnu-
anpHO# Qopme. 3.35 Dnextponsrkymias cuia. 3akoH Oma Juist
HEOJIHOpOAHOro yyactka emnu. [IpaBuna Kupxroda. Konmenca-
TOp B IICTIM C COMPOTUBJICHUEM. MOITHOCTh TOKa. 3akoH J[xoys-
Jlennia. MoITHOCTH BO BHENTHEW e ¥ KO (GUIIMEHT MOJIC3HOTO
JeHCTBUSL UCTOYHMKA. 3.36 DieMeHTapHas KilacCHUYecKas TEOpus
SJIEKTPONIPOBOHOCTH MeTayioB. 3.37 MarnutHoe B3auMOJEH-
cTBUe TOKOB. 3akoH brno-Casapa-Jlamiaca. Pacyer nHIyKImu mMar-
HUTHOTO TIOJA PA3IMYHBIX TOKOB. HampspKeHHOCTh MarHUTHOTO
nostst. 3.38 B3aumoelicTBre ABYX MapauieIbHBIX MPOBOIHUKOB C
ToKOM. KOHTYp ¢ TOKOM B MarHUTHOM 110Jie. MarHUTHOE TI0JIE CO-
neHouaa. 3.39 Cuna JlopeHna. J[BrxeHne 3apspkeHHBIX YacTHIL B
3JIEKTPUYECKOM MoJIe. [[BUKeHHE 3apsyKEHHbIX YaCTUL] B OJJTHOPOI-
HOM MarHuTHOM noJje. OnpeneneHue 3apsiia 1 Macchl JIEKTPOHA.
3.40 ITotox BexTOopa MarHUTHOW HHAYKIUHU. Teopema [Maycca ms
WHAYKIUH MarHUTHOTO moiisl. L{MpKynsiius BEKTOpa MarHUTHOW
WHAYKIUH. MarHuTHoe 1mojie 0ECKOHEYHO UIMHHOTO COJICHOU A H
topouna. 3.41 MuddepennnansHas GopMa TEOPEMBI O TUPKYJIS-
yn. BeKTOpHBIN MOTEHITMAT MarHuTHOTO 1oJ1s. 3.42 KoHTyp ¢ TO-
KOM B MarHUTHOM 1oJsie. MarHuTHbIA MOMEHT. MarHuTHoe 1oJie B




MAarHe€TukKax. KJ'IaCCI/l(l)l/IKaLII/Iﬂ MAarH€TUuKOB. ypaBHeHI/lﬂ MAarHuT-
HOTO HOJIS B IPUCYTCTBUHM MarHeTUKOB. [ paHUYHbBIE YCIOBUS IS
BekTopoB B m H. 3.43 Pabora nmo nepeMenieHnio npoBOJHUKA C
TOKOM B MarHUTHOM ToJie. 3aKOH 3JIEKTPOMAarHUTHON WHIIYKLIUH.
Huddepennmansaas Gopma 3aKoHa SJICKTPOMArHHTHOW WHIYK-
muu. CamomHnmykus. MHAyKTUBHOCTE. TOK MpH 3aMBIKAaHUHA H
pa3MbIKaHUU IeNel ¢ MHAYKTUBHOCTBIO. 3.44 DHeprusk MarHuT-
HOTO TIOJIS M30JIMPOBAHHOTO KOHTYpa ¢ TOKOM. B3anmMHas HHIyK-
. B3anmuast sHeprus AByx TokoB. TpanchopmaTopsl. Maraur-
Hble nenu. 3.45 lenn nepemMenHoro Toka. CONMpOTUBIIEHUE B LIETTH
NIEPEMEHHOI0 TOKa. EMKOCTB B 1IeIIM NIEPEMEHHOr0 Toka. MHayk-
TUBHOCTD B LICNIU IICPEMEHHOI'O TOKA. BeKTOpHI)Ie AuarpaMmal KO-
nebGannii. 3akon OMa ISl IEpEMEHHBIX TOKOB. Pe3oHaHc Hamps-
xeHui. 3.46 PaboTta 1 MOIHOCTH NTepEeMEHHOT0 ToKa. [ eHepaTops!
MOCTOSIHHOTO ¥ IEPEMEHHOT0 TOKa. DnekTpoasurarenu. 3.47 Mar-
HUTHBIE CBOWCTBa aTOMOB. MarHHWTO-MEXaHWUYECKUE SBICHUS.
OObsicHenne nuamaretmsma. OOBsSCHEHHE TlapaMarHeTH3Ma.
O6bscaenne peppomaraetusma. 3.48 [IpoBoIHUKH, THIICKTPUKH
U TIOJTyIPOBOIHUKH (TIOHSTHE O 30HHOH TEOpHH). DINEKTPUIECKUN
TOK B METaJIaX U MOJyHpoBoaHUKaxX. Dddekt Xoia. Ummymbe u
SHEprusi ANeKTpoHOB B Merauiax. Pacnpenenenue ®epmu-Iu-
paka. CBepxnpoBoauMocTh. 3.49 DnekTpuuecKuil TOK B BaKyyMe.
TepmonnexTponnas smuccus. Popmyna Puuapncona-/lemmana.
3akoH Tpex BTOphIX JIeHrMiopa. DJIeKTpOHHBIE JIaMIIbI U UX IpU-
MeHEeHHsd. BTopuuHasi u aBTO31€KTpoHHAs sMmuccud. 3.50 Onek-
TPUYECKUH TOK B rasax. Monmsamms n pekomOuHaims. Hecamo-
cTosTeNbHBIN pa3psn. CamocTosTenbHBIN paspsia (Teopus TayH-
ceHma). Buael camocrostenbHoro paspsaa. 3.51 Teopus Makc-
Bejuta. Tok cMmeleHus. Y paBHeHUs] MakcBellia B MHTErPajJbHOU U
muddepennmanpaoil Gopmax. 3.52 PemaruBucTCKHMIA Xapaktep
cunbl Jlopenua. PensTuBUCTCKas WHBApUAHTHOCTh YpaBHEHUMU
Maxkcsema. PeisituBucTckoe npeodpazoBanue moiieil. Yersipex-
MEpPHBII [TOTEHLUA] U YEThIPEXMEPHAs IJIOTHOCTh TOKA. TeH30p
3JIEKTPOMArHUTHOTO NOJIA. YpaBHeHUs MakcBeilia B MHBapUaHT-
HOM popMme. DHEprust ANEKTPOMArHUTHOT'O MOJISL.
Jdunaktuyeckasi exunnna: 4 MexaHuvyecKue M 3J1eKTPOMAr-
HHUTHbIE KOJIeDaHusl.

4.33 Mopens rapMoHHUecKoro ocuuuiiaropa. 4.34 DHepreTuue-
CKUI MeTo[I oImucanHus Konebanuii. 4.35 3aryxaromue KojaeOaHus.
4.36 BeiHyXeHHBIC KoJeOanus. 4.37 DIeKTpOMarHUTHBIE KOJIe-
Oanws. 4.38 Crnoxenne konebanuii. ®urypsr Jluccaxy. 4.39 Hop-
MaJibHbIe KOJeOaHUs CHUCTEM CBSI3aHHBIX OCHWILIATOPOB. 4.53
I'apmonmndeckue koebanus. [ py3uk Ha npyxwune. 4.54 'apmoHu-
yeckre Kosebanus. lunamuka xosiebanuit. ['py3uk Ha mpyKuHE.
Mogzenp rapmMoHHYecKoro ocuniistopa. 4.55 Jlunamuka kosneba-
Hul. OU3NYECKUI U MATEMATUIECKUI MassTHUKUA. DHEPTUS TapMO-
HUYECKUX KOJe0aHUi. DHEpreTHUecKHid METOJ PEeLIeHUs 3a/1a4n
0 koieOaHmsax. 4.56 3aryxaronme MeXaHHYECKUE KOJcOaHWS.
HuddepenunansHoe ypaBHEeHHE 3aTyXaromux kojiedanuid. Kose-
Ganus B ciydae crnaboro 3aryxanus. JJuccunanus sHepruu. [106-
potHOCTh. Ciydait cHiIbHOTO 3aTyxaHUs. [IpOMeXyTOUHBIN Ciy-
yaii. 4.57 BeiHyKneHHbIe MeXaHndeckue kojeoanus. Juddepen-
LUAIEHOE YPaBHEHHE BBIHYKACHHBIX KOJICOAHUH M ero pelIeHue.
3aBHCHMOCTD aMIUIMTY bl BEIHYKICHHBIX KOJIEOAaHUH OT YaCTOTHI.
Pesonanc. [Tornmomenue sHepruu mpu pe3onance. 4.58 Konebanus
CBsI3aHHBIX MasTHUKOB. JluddepeHunansHple ypaBHEeHUs ABYX
CBsI3aHHBIX MasTHUKOB. HopmanbHble koneOanus. buenus. 4.59
OnektpoMarHuTHele kKosieOanus. KoneGaTtenbHblil KOHTYp. 3ary-
xaroue KosieOaHusl B KoyebaTeIbHOM KOHTYpe. BBIHYKaeHHbIe
KoJyiebaHus B KoyiebaTeIbHOM KOHTYype. 3akoH OMa Juis epeMeH-
HBIX TOKOB. 4.60 CBsi3aHHBIE 3JIEKTPOMarHuTHbIE Kosebanus. O0-
mee pelieHre 3a1a4i O CBSA3aHHBIX ocIunisaTopax. 4.61 Croxe-
Hue konebanuii. ClIo)KeHHE OJMHAKOBO HAIPaBJICHHBIX Kojeba-
Hud. Cio)KeHHEe B3aWMHO IEPHCHIMKYISPHBIX KoneOaHui. 4.62




Henuneiinblie konebanus. OcUMUIATOpP € KBaAPaTUIHON HETMHEH-
HOCTBI0. OCMIUIATOP ¢ KyOHMYeCKOW HETMHEWHOCTHIO. 3aBHCH-
MOCTh TIepuoja KosiebaHui (U3MYECKOr0 MasiTHUKA OT aMILIH-
TyIbl KoseOaHuid. Pe3onanc B HenuHeHHBIX KoneOanmsix. [lapa-
MeTpHUYECKHe U aBTOKoJIeOanus. JIaMIIOBBIH reHeparTop.
JAuaakTuyeckas eguHuna: 5 MexaHudyeckue M 3JeKTPoOMAr-
HHUTHBbIE BOJTHBI.

5.40 HopmanbHbIe KoyieOaHUS IETOYEK CBS3aHHBIX OCIHUJUIATO-
poB. BomHoBoe ypaBHeHue. 5.41 IloBemeHue ynpyrux BOJH Ha
rpanuie pazaena cpea. Crosdue BOdHBL. 5.42 BoJHBI B yIpyrux
cpenax. 3BykoBbie BOJHBIL. 5.43 Dddexr Jomaepa s 3ByKOBBIX
BOJIH. 5.44 TInockue 37MeKTpOMarHUTHbIE BOJHBL 5.45 DHeprus
9JIEKTPOMArHUTHOHN BOJIHBL. M31ydeHue 3JIeKTpOMAarHUTHBIX BOJIH.
5.46 DHeprusi, UMIYJbC U JABJIECHUE DJEKTPOMArHUTHBIX BOJIH.
5.47 OtpaxkeHue U NPEIOMIIEHHE 3JIEKTPOMATHUTHBIX BOJH. 5.48
PacnipocTpaneHue 371€KTPOMArHUTHBIX BOJH B TPOBOSIINX Cpe-
max. 5.63 KoneOaHus NUHENHBIX LEMOYEK TOXKIECTBEHHBIX CBS-
3aHHBIX OCHHIJUIATOPOB. [IponoipHBIE KOIeOaHUs TPYy30B Ha IIPY-
xkuHax. llomepeunsie konmeOaHUS TPYy30B, 3aKPEIUICHHBIX Ha
crpyne. 5.64 Konebanus crpyusl. JuddepeHunaipHoe ypaBHe-
HUe KoyiebaHuii cTpyHbl. berymme Bombl. CTOsS4YHMe BONHBI Ha
cTpyHe. 5.65 BonHbl B ynpyrux cpenax. [lmockue BOJIHBI B TPEX-
MEpHOM IpocTpaHcTBe. [IponosibHBIE W MONEpPEYHbIE BOJIHBI B
TBEPABIX TCJIaX. 3By1<031)1e BOJIHBI B ra3ax 1 XKHUAKOCTAX. 3Hepl"l/lﬂ
ynpyroi BonHel. Bektop YMoBa. 5.66 DneMeHThI akycTUKU. 3BY-
KOBBIE BOJIHBI B BO3JyXe. YJIbTpa3Byk u uHdppassyk. 5.67 Chepu-
yeckue BoNHBI. [lepeHoc sHepruu cdepudeckoil BoiHoH. BomHo-
BOC ypaBHEHHUE B chepuiIecKuX KoopauHarax. 5.68 Diekrpomar-
HUTHBIE BOJNHEL. [1TOCKHE 31eKTpOMarHUTHEIE BOJHEL Y paBHEHHS
Hamambepa mis moTeHnnanoB. Pemenne ypaBHeHus JlaxamOepa.
3ama3pIBAONINE U OTIEPEXKAIOIINE TOTEHIHABL. 3mydenue nu-
moJisl. DIIEKTPUYECKOe W MarHUTHOE TI0JIe JINHEWHOTO OCIIMILIS-
Topa. M3myueHne yCKOpPEHHO ABIDKYIIETrocs 3apsaa. DHeprus, u3-
nmyyaemas ocuuiuisTopoM. IIkana anekTpoMarHUTHEIX BOJH. 5.69
[IpenomieHne 1 OTpa>keHNE TNIOCKUX IEKTPOMArHUTHBIX BOJIH Ha
TpaHUIIEe MEXKAY TUIICKTPUKAMU. | paHUYHEIC YCIOBUS IS BEKTO-
POB JIEKTPOMarHUTHOH BOJIHBI. COOTHOIIEHHE MEXy yIIIaMH I1a-
JIeHUs], OTpaXeHHs U pesiomiieHHsl. COOTHOIICHUS MEXIY HHTEH-
CUBHOCTSIMM THaJarolled, OTPaKEHHON M NpPEJOMJIEHHOW BOJIH.
®opmynel Openens. SIBieHUE MOTHOTO BHYTPEHHETO OTPAKECHHUS.
JAuaakTuyeckas enununa:6 BoiHoBas onTuka.

6.49 Nurepdepenmus ceera. 6.50 dudpakust ceera. 6.51 Ios-
puzanus ceeta. 6.52 Jlucnepcus ceera. 6.53 dazoBas u rpynmnoBas
ckopoctd BOJH. 6.54 Dddexr Jomrepa. 6.55 3aKOHBI TEILIOBOTO
uzinyuenus. 6.56 Gopmyna [lnanka. 6.57 DHeprust u ummysc $ho-
tona. ®otoaddexr. Komnron-adpdekr. 6.70 [Toustue 06 uutep-
¢depenuu  ceeta. MuTtepdepenims cera. MuTepdepeHims ot
JIByX TOYEUHBIX UCTOUYHUKOB. 6.71 [IpocTpaHcTBEHHAs! U BpEMEH-
Hast KorepeHTHOCTh. CriocoOb! HaboieHus nHTepdepeHn. M-
TepdepeHus B TOHKUX 1ieHKax. Konbna Hetotona. MHoromyue-
Bas uaTepdepenmms. 6.72 ndpakuus ceera. [Ipuniun 'foiirenca
- ®penens. 3oub1 Ppenens. Audpakaus OpeHens OT NPOCTEHITNX
nperpan. Judpakuus oT npsMOIMHEHHOTO Kpasi MOJIYINIOCKOCTH.
Crupans Kopsro. [udpakius @paynrodepa ot menn. Judpak-
IMOHHAs permeTka. Judpakiys peHTreHOBCKHX aydei. 'oorpa-
¢us. 6.73 I'eomerpuueckas ontuka. [Tpuniun d@epma. [Ipemomie-
HUe Ha chepuueckoir moepxHoctu. Jlmuza. OOmias Qopmya
nuH3bL 6.74 Tlonapusanus ceeta. EcTecTBeHHBIN U MONIPU30BaH-
HBIN cBeT. J[BolHOE TydenpenomienHue. 3akoH Mantoca. Oun-
THYECKas M KpyroBas HoJIsIpu3anys cBeTa. Bpamienue miockocTu
nossipu3anuu. VickyccTBeHHOe BOIHOE nmyuenpenoMieHue. 6.75
BzanmopeiicTBie 3JIEKTPOMArHUTHBIX BOJIH C BellecTBOM. Jluc-
nepcus cBeta. ['pynmnoBasi ckopocth. Kimaccuueckas teopusi auc-
nepcun. Jlucnepcust BOaiau OT JIMHUHN MOTJIOMEeHs. AHOMAaJIbHASI
mucnepcunst. I[Tornomenne cera. 6.76 Ddhdexr Homrepa. Dddexr
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Homnepa ist 38yKoBbIX BOJH. Dddekr Jorepa B ontuke. Goto-
METPUYECCKHUEC BEITNIAHBI

Jdunaktuueckass enumnuua:7 KpanroBasi ¢usnka, d¢usuka
aToMma.

7.58 Mopenb aroma bopa. 7.59 BonHoBbIe cBoiicTBa yacTuil. Co-
OTHOIIICHHE HeompeneneHHocTeil. 7.60 YpaBHenue Illpenunrepa
JUTSL IpocTermux cucteM. 7.61 Yactuiia B MOTEHIIMAIBHON sMe.
7.62 PaccesiHre 4acTHIl HA OJIHOMEPHBIX MOTEHIUAIBHBIX Oapbe-
pax. 7.63 KBaHTOBBII rapMOHUYECKUI oCcIUILIATOP. 7.64 ATOM BO-
JIOpo/ia B KBAaHTOBOW MeXaHHKe. 7.65 MarHUTHBIE MOMEHT JJIeK-
TpoHa B atoMe. 7.66 KBaHTOBas MexaHUKa JIByXypPOBHEBBIX CHU-
cteM. 7.67 KBaHTOBBIE CTaTHCTUYECKHE pactpeneieHus. 7.68
OneMeHTBI KBaHTOBOM Teopuu TBepaoro tena. 7.69 Paccesnue ya-
CTHII Ha OJHOMEPHBIX TIOTCHIMAIBHBIX Oaphepax. 7.77 Temiooe
M3ITyYCHHE: UCXOJHBIC TIOHSATHS U DJICMCHTapHBIC 3aKOHBI 7.78
TepMoarHaMHKa W3IyYeHHUS aOCONMIOTHO YEPHOTO Tea. 3aKoH
Kupxroga. 3akonsr Credana-bonbrmana u cmerienns Buna. 7.79
OObemMHast TIOTHOCTh SHEPTHH PaBHOBECHOTO m3NMyueHHs. Dop-
myisel Panes-J[xunca u Buna. YnerpaduoneroBas karactpoda.
WnTepnonsmmonnas ¢dopmyina Ilnanka u ee BRIBOA Ha OCHOBE TH-
MTOTE36I O KBAHTE SHEPTUH. BBIBOJ] 3aKOHOB TETIIOBOTO M3ITyYCHHS
u3 popmyel [Tnanka. 7.80 doronuslii ra3. OnsiT bore. JlaBneHue
cBeTa. YpaBHEHHUE COCTOSHUS (JOTOHHOTO rasa. AuadaTHyecKuii
npouecc cxarus uznydenus. 7.81 DotoaddexT, ero 3akoHsI,
ypaBHeHue JiHnITelHa 101 hoTodddexra. PoToxuMUUECKHE pe-
akun. Dpdexr Komnrona. KopnyckysipHO-BOTHOBasI IpUpoO/Ia
SJIEKTPOMArHUTHOTO u3iyueHus. 7.82 IlpeanocbulkKu OTKPBITUS
KBaHTOBOW MEXaHWKH: IUCKPETHBIC ONTHYECKHE CIIEKTPHI, KBaH-
TOBaHWE MArHUTHOTO W OPOUTAIBHOTO MOMEHTOB, THIIOTE3a
KBaHTA SHEPTHH. DJIEMEHTHI CTapoil KBaHTOBOW TEOPHH: IOCTY-
natel bopa, ycioBue kBantoBanus Bbopa-3ommepdensaa. OmbiT
O®panka-I'epua. 7.83 I'nnoresza ne bpoiuis. DkciepuMeHTATbHBIE
MOATBEPKIeHus TUNoTe3bl e bpoiis: oneitel K. J[aBruccona u JI.
Jlxepmepa, oneiTel ToMcoHa u TapTakoBckoro u ap. Crtatuctuye-
cKkasi uHTepmperaiys BoyH 1e bpoiins. CooTHomeHue Heomnpee-
neHHoctel ['eiizenOepra. 7.84 CranuoHapHOE W HECTAIIMOHAPHOE
ypaBueHus [lIpenuarepa. KBanToBas yactuiia B OSCKOHEYHO TIIy-
OOKOH NMOTEHIMAIBLHON sIME (OJHOMEPHBIH, ABYMEPHBIH U TPEX-
MEpHBIA cirydan). 7.85 BekTop IIIOTHOCTH MTOTOKA BEPOSITHOCTH.
KoaddummeHTs! oTpakeHHus: 1 IPOXOXKACHUS. J[BIkeHne KBaHTO-
BOH YacTHIBI B 00JIACTH MOTEHIIHAIBEHOTO mopora. [IpoxoxkeHre
KBaHTOBOW YaCTHUIIBI Yepe3 MOTEHIHAaIbHbEIN Oaprep. KBaHTOBas
YacTHIA B MOTEHIMAILHOW sIME KOHEYHOU TIIyOuHbI. 7.86 Pemre-
Hue ypaBHeHus Llpéaunrepa st rapMOHHYECKOTO OCIHILIATOPA.
ITonuuoMBI UeOniieBa-Opmura. BomHOBEIC QPYHKIIUH JIMHEHHOTO
ocumiIsATOpa. 7.87 DNneMeHThl MaTeMaTHYEeCKOro anmnapaTa KBaH-
TOBON MEXaHMUKHU: Ha6ﬂ10}laeM])le, COCTOsIHUSI KBAHTOBO-MCEXAaHU-
YECKHX CHCTEM W TPHUHIMII cymneprno3unuu. OnepaTtopsl Gpu3nde-
CKUX BEIINYHH, UX CIICKTPHI M 0a3KCHI H3 COOCTBEHHBIX COCTOSHHIA.
CoOcTBeHHbIe (pyHKIMH M COOCTBEHHBIE 3HAYEHUsI ONEPaTOpPOB
KOOpAHMHAT, MMITYJIbCOB, MMPOCKIMA MOMEHTa WUMIIyJbCca Ha W3-
OpaHHy10 ocbh. 7.88 PemnieHne 3amaun Ha COOCTBEHHbBIE 3HAYCHHMS
orepaTopa KBajapara MOMEHTa ummyibca. 7.89 KBanroBas Teopust
aToMa BOJOPOJa U BOJOPOIOIIOAO0HBIX aTOMOB. DHEPTeTUIECKHUI
CIICKTP M BOJHOBBIC (DYHKIIMH aToMa Bogopona. 7.90 M3mepenus
(U3MUECKHX BEIMUUH B KBAHTOBBIX cucTeMax. KomMyTaTopsl u-
3u4eckux BeanduH. OJHOBPEMEHHO M3MEpUMble HalllloaaeMble.
Oodtonus coctosiHui Bo Bpemenu. 7.91 Onwit ITepHa-T'epnaxa.
YacTuis! co CIMHOM | YrioBeIM MoMmeHToM. CrinH-1/2. Tpenec-
CHsI MATHUTHOTO MOMEHTA B MATHUTHOM T10JIe. TepMbl MHOTO3JICK-
TPOHHBIX aTOMOB. ATOM B MarHUTHOM Toje. D¢ dekT 3eemaHa.
7.92 KBanToBas Teopus uainydeHus. CIIOHTaHHOE U3TydeHUE aTo-
MOB. BeIHYXIeHHOE M3ITydeHue aromoB. JIazepbl u Ma3epsl. 7.93
KBaHTOBO-MEXaHHYECKOE OMHMCAHHUE CHUCTEMBl MHOTHX YacTHIL.




Hepa&]’ll/ILII/IMOCTI) TOXICCTBCHHbLIX 4YaCTHUIl B KBAaHTOBOM MeXxa-
Huke. CHMMETpUYHBIC U AHTHCUMMETPHYHBIE COCTOsSHUS. [TpuH-
uun [Maymu. ITonsitue o merone Xaptpu-®oxka. Ilepuoandeckas
cuctema aneMeHToB Menaeneesa. 7.94 Mosnekyina Bogopoaa. Me-
tox opoutaneit. [lomaHpIi criiH Mosteky:sl. [lapaBomopoa u opTo-
BOJIOPOJ. MeToa BalleHTHBIX CBsi3eld. MeTo MOJIEKYJIAPHBIX Op-
outaneit. 7.95 Yactuna B neproandecKoM ToTeHIane. Moenb
OdeitHMaHa OTHOMEPHOU pemeTKH. DHepreTHIeCKUe 30HbI B KPH-
crautax. 7.96 bo3onsl u pepmuoHbl. KBAaHTOBBIE CTATHCTHYCCKHE
pacnpenenenus boze-OitHmrelina u ®epmu-/upaka. Pacnpeaene-
HUE JJIEKTPOHOB MO PHEPTETUYECKUM 30HAM: METAJUIBI, JAUIJIEK-
TPUKH, MMOJTYITPOBOAHUKH. KBaSI/l‘laCTI/IHbl - JJICKTPOHBI U ABIPKH.
7.97 I1omynpOBOAHUKU: AJIEKTPOINPOBOAHOCTD UUCTHIX U MPUMEC-
HBIX MOJYIIPOBOJIHUKOB. KOHTaKTHEIC SBICHUS B MOJTYIIPOBOIHU-
Kax. DIEMEHTBI TECOPHU CBEPXIIPOBOJIUMOCTH.

JupakTudeckasi eqmHuUAa:8 DyieMeHTBHI siiepHOl (GU3UKH U
(3K 31eMeHTaAPHBIX YaCTHIL

8.70 PagnoaktuBHBIN pacnan saep. 8.98 CocraB aTOMHOTO siipa.
Macca u sHeprust cBsizu szipa. AaepHbie Culbl. S1epHbIe peakivy.
Snepuas sHepretuka. TepmosinepHble peakuuu. 8.99 OcHOBHBIC
BUJIBI B3aMMOJICHCTBHIA. 3aKOH PaJMOaKTUBHOTO pacmana. Paamo-
akTuBHBIE psaabl. 8.100 DnemeHTapHbIe yacTUIBl. MeTOIbI peru-
CTpaluu 3JIEMEHTAPHBIX YaCTHLI. I‘IaCTI/lIJ,l:-l W aHTU4YaCTUIbI. H3o-
Tonnueckuii cnuH. CucTeMaTrka dJieMeHTapHbIX JacTull. KBapku.
IToHsiTHE O CTaHIAPTHON MOJIENH.
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Jdunpakruyeckas equHuna:l OcHOBBI MEXaHUKH U CHENHAJIb-
HOH TeOpHH OTHOCUTE/ILHOCTH

1.1 BBogHoe 3ansTHE: 00pabOTKa PE3yIbTaTOB NPSIMBIX U KOCBEH-
HbIX u3MepeHuil. 1.1 Meron pa3mepHOCTEN U KOOPAUHATHBIN CIIO-
co0 ormmmcanus apwkeHni 1.1 [Ipenmer pusukn. Passurne pusuku
Y TeXHUKW U MX B3aMHOE BIUSHHE IpYT HA apyra. Metonsl ¢hu-
3MYECKOT0 HcclenoBaHus. Poms kypca GU3UKH B TEXHHYECKOM
By3e. CTpyKkTypa Kypca, ero CBSI3b C OPYTUMH TUCHHIUTMHAMHE
yuebHoro 1uiaHa 1.2 VMi3mepeHue BpeMEHH YIpyroro CTOJKHOBE-
HUA mapoB 1.2 BeKTOpHBIH W eCTECTBEHHBIN CIIOCOObI OIMCaHUs
JIBIKEHUH, HOPMAJIbHOE U TaHTeHIManbHoe yckopenus. 1.2 IIpo-
CTpaHCTBO M BpeMs B mexaHuke Hbprorona. MHepuuanbHble cu-
CTEMBI OTCYETa, METO KoopAnHatT. Asredpa BeKTOpoB. Bektopsl
KOOpJIMHAT, CKOPOCTH U ycKopeHusi. KoopanHaTHbIH, BEKTOPHBIH
W eCTECTBEHHBIH CIIOCOOBI ONMCAHUS IBIKCHUS MaTepUaIbHOM
touku. HopmanbHoe v TaHreHuuansHoe yckopenus 1.3 M3mepe-
HHUE HAYaIBHOW CKOPOCTH ITYJIH C TIOMOIIBIO 0aITHCTHYECKOTO Ma-
arauka 1.3 3axonsl quHaMuky HerotoHa. Criel B MexaHuke. VM-
mynsC B MexaHWke HproToHa. 3aKOH COXpaHEHHS HMITYJIbCa.
LenTp nHEpLUH U €ro 3aKOH ABIDKEHHA. [[BIDKeHHe Tena ¢ mepe-
MeHHoM Maccoil. [Ipuniun otHocuTenbHOCTH [anues. [Ipeobpa-
3oBaHus ['amunes u ux cnenctsus. 1.3 JluHaMMuKa MaTepHUanbHOM
Toukd. 3akoHbl HproToHa. 1.4 V3ydyeHne nuHaMHMKM BpalnaTelb-
HOTrO JBIDKeHUs MasiTHUKa O0epOeka 1.4 3akoHbI COXpaHEHHUS UM-
IyJIbca, SHEPTUM U MOMEHTa MMITyJibca. 1.4 Pabora 1 MOIIHOCTB.
Teopema o mpupalieHun KHMHETHYecKoW 3Hepruu. IloreHnuans-
HbIe cHITEL. [IprMepsl MOTEHIIMATBHBIX CHIIOBBIX TIOJICH: TI0JIe CHIT
TATOTEHMUS, TI0JIe YIIPYTHX CHiI HedopMmanuu. CBA3b MEXIY CHIION
¥ TIOTEHIMATBHOM SHeprueld. 3aKOH COXpaHCHHS YHEPTHH B MeXa-
Huke. 1.5 JluHamMuKa BpamaTeabHOTO IBM)KEHUS TBEPIOTO Tela.
1.5 Ompenenenue MoMeHTa WHepiuu MasTHuKa OOepOeka 1.5
[IprMeHeHre 3aKOHOB COXpaHEHHS HMITYJIbCAa W JHEPTHH: pac-
najabl, yrpyru€ u HEyrnpyruc CTOJIKHOBCHUA YaCTULl B HCPECIIATH-
BUCTCKOM NpuOImkeHuu. MimnynbcHele quarpamMmsl. 1.6 MomeHT
HUMITYJIbCa YaCTHUUbI U CUCTEMBI YaCTHUII. 3aKOHBI U3MEHEHHS U CO-
XpaHEHUss MOMEHTa HUMITyJibca. CBsI3b 3aKOHOB COXPAaHEHUS UM-
IyJIbca, SHEPTUU K MOMEHTa UMITYJIbca C CHMMETPHSIMHU ITPOCTPaH-
CTBa-BpeMeHH. 1.6 JIBM)KeHHE MaTepHabHON TOYKHU B IIEHTPAJIb-
HoM moje. 3amada Kemnepa. 1.7 DimeMeHThI KHHEMAaTHKH Bpaliia-
TENBFHOTO JIBWKCHHS TBEPIOrO TENa: BEKTOPHI DJIEMEHTapHOTO

Ortuer no nabopa-
TOPHOM padoTte
(cemectper 1-4).

PI31,2,3,4 ce-
MECTBIL.

(BapuanTsl
coJiepKarcs
nacnoptax PI'3.)

PI'3
B

Dk3ameH 1 ce-
mectp. Bo-
MPOCHL:
1-30.

Dk3ameH 2 ce-
mectp. Bo-
MIPOCHI:

1-41.

Dk3ameH 3 ce-
mectp. Bo-
MIPOCHL:
1-48.

Dk3ameH 4 ce-
mectp. Bo-
MIPOCHI:

1-31.

(Bompocsr co-

JepKaTcs B
MacrmopTax K-
3aMEHOB. )
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yria 1MoBOPOTa, YIIOBOI CKOPOCTH U YIJIIOBOTO yCKOpeHHs. Mo-
MEHT MMITYJIbca TBEPAOTO Tejla, OCHOBHOE ypaBHEHHE TMHAMHKH
BpallaTeNIbHOTO ABMXEHHS TBepnoro tena. 1.7 Kunemaruka crie-
LHUAJbHOW TEOPUU OTHOCUTENBHOCTH. 1.8 DHeprus u uUmIysibC B
CIIEIUAIEHON TEOpHH OTHOCUTENHHOCTH. 1.8 KuHeTnueckas anep-
THs BpamIaTeIbHOTO ABIDKCHHS TBepaoro Tena. CBoOOmHBIE ocH
BpaIlleHNs] ¥ TJaBHBIC MOMEHTHI MHEPIHHU. YpaBHEHHs Diiepa.
CBOOOJIHBI CHMMETPUYHBINA BOJYOK, TSDKEIBIA CHMMETPUIHBII
BOJTYOK, THPOCKOITBI ¥ HX TpuMeHeHus. 1.9 J[pmxenne MaTepuas-
HOHM TOYKH B HEMHEPIIMAIBHON cucTeMe oTcuera. 1.9 OnHomepHoe
JBIDKEHUE B TOTEHIMAIBHBIX CUJIOBBIX MOJIAX: GUHUTHOE U MH(DU-
HUTHOE JBIDKEeHUs, nepuo ¢puHuTHOro nBwxeHus. 1.10 Ilpo-
OneMa ABYX TeJl, B3aMMOJECHCTBYIOIINX HOCPEICTBOM LEHTPAJIb-
HBIX CWJI. Bolienenue nBMKEHMS IEHTPa MHEPIMH, ONMCAHHUE OT-
HOCHUTEJIbHOTO JBIKEHHUA, MpuBeAeHHas wacca. 1.11 3agaua
Kerepa: 3akoHBI cOXpaHEHUs, KAYeCTBCHHBIN aHAH3 JBIDKCHIS
IBYX Tell, B3aUMOJCHCTBYIOIINX ITOCPEICTBOM KYJIOHOBCKHX CHII.
3axonbl Kemutepa, Tumnsl opout B 3amade Keriepa. 1.12 JBmkeHue
B HEMHEPIHANBHBIX CHCTeMax oTcuera. LleHTpobekHas u KopHo-
JIUCOBA CHJIBI HHEPUWH. [|BIDKEHIE MaTepHaIbHOM TOUYKU B IPaBU-
TAI[IOHHOM IoJie 3eMJI Y4eTOM ee BpamieHus. Pa3meiB Oeperos
pek. MastHuk ®Dyko. 1.13 IIpuHIMO OTHOCHUTENBHOCTH DWH-
urreiina. OnbiT Maiikenscona-Mopiu I[Ipeobpa3oBanus Jlopenia
U UX CIIEACTBUSA: OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH, 3aMe/Jie-
HUE X0/1a BpEMEHH JBIKYIINXCS YacOB, COKpaIlleHHE JJIUHBI IBU-
KYLIUXCSL MPEIMETOB, 3aKOH cloxeHus ckopoctei. 1.14 Ilpo-
CTPAHCTBO-BpEMsl CIELUAIBHON TEOPUH OTHOCUTEIBHOCTH: MOHS-
THE O TEOMETPUH ¥ IPOCTPAHCTBE MHUHKOBCKOTO, IPHYNHHO-CIIC I
CTBEHHAS CTPYKTYpa COOBITHH B TOM IPOCTpaHCTBE. IHBapHaHTHI
npeobpa3oBanuii JIopeHIa: HHTEpBAI 1 COOCTBEHHOE BpeMs. Ye-
THIPEXBEKTOPHL. 1.15 UeThIpeXBEKTOPHI CKOPOCTH W HMITYJIbCA.
Nmnynsc, noiaHAas YHEPTUS M KUHETHYECKas SHEPT s PEIIITHBHCT-
CKOM wacTuIipl. Pacmansl M CTOJIKHOBEHMS PENATHUBUCTCKUX Ya-
crull. PenituBrucTckoe ypaBHeHue asuwxeHus. Yerspexcuia. Ju-
JakTuyeckas eqmHuna:2 Cratucruyeckass ¢puzuka m TepMo-
AMHAMHMKA. 2.6 OnpeeneHre OTHOILEHUS TeIJIOEMKOCTEH MeTo-
nom Knemana u Jlesopma. 2.7 Onpenenenne ko3 duuneHra BHyT-
peHHero TpeHus (BA3KOCTH) >KuAKOcTH 1o Mmeroxy Crokca 2.8
Wzydenune pacrpeneneHus IEKTPOHOB 1o dHeprusaM. 2.10 Ypas-
HEHHE COCTOSIHUS HIIealbHOTro Ta3a. IlepBoe Havaimo TepMoaHnHa-
mukd. 2.11 HMukn Kapro. DuTponus. Bropoe Hadamo TepMoanHa-
muku. 2.12 Pacnpenenenne MaxkcBemta. Paciipenenenue boubii-
maHa. 2.13 SBnenus nepenoca B razax. 2.16 TepMoaunHaMUIeCKUH
U CTATHCTHUYECKUI METOMBI OIMCAHMS TEIUIOBBIX CBOMCTB BeIIle-
ctBa. TepMmonmHamuyeckoe paBHOBecue. OmMMcaHHE COCTOSHUA
BEILIECTBA C ITIOMOILBI0 HA0Opa MaKpOCKONUYECKUX HapaMeTpOB:
JIaBJICHUS], TeMIIepaTypbl, 00beMa. CTaTHCTHYECKUIT CMBICT a0co-
JIIOTHON Temmeparypsl. JluarpaMmsel COCTOSIHMNA. YpaBHEHHE CO-
CTOSIHMSI WjealibHOTO Tasa. 2.17 PaboTta, Terora n BHYTPEHHSS
sHeprus. [lepBoe Hayaso TEPMOJAMHAMUKU U €ro NPUMEHEHHE K
n3omporeccaM. 3aKOH paBHOPACIIPEIEICHU SHEPTHH M0 KIACCH-
YECKHM CTENEeHIM CBOOOBI. TeII0eMKOCTH ITPH MOCTOSHHBIX JaB-
JIeHUH ¥ 00beMe. Auabarndeckuii mpouecc. 2.18 ObpaTumMbie U
HeoOpaTuMble mporecchl. [UKIMdecKuit mporece. AHaau3 wie-
aNbHOMN TEIUTOBOM MammuHbl, paboTaromieit o rukay Kapro. KITJ
TEIJIOBBIX MAIIUH U 3(Q()EKTUBHOCTh XOJIOIWIBHBIX MaliuH 2.19
PaBenctBo Knaysuyca a1t oOpaTUMBIX HHUKIMUECKUX MPOLIECCOB
U DHTpomusi - (YHKUMS COCTOSIHMS BeliecTBa. HepaBeHCTBO
Knaysuyca nist HeoOpaTUMBIX IIMKIMYECKUX NpolieccoB. Pazmmy-
HbIe GOPMYIIMPOBKH BTOPOTO Hayaia TEPMOJIUHAMUKH U UX SKBU-
BaJIEHTHOCTh. HeyObIBaHME SHTPONNH TEIIION30IMPOBAHHBIX TEp-
MoauHaMH4YecKruX cucteM. 2.20 CTaTHCTHYECKOe pacrpeciieHue
MakcBenna MOJIEKyJ Ta3a 1mo ckopoctsiM. Pactipenenenne Makc-
BeJUIA TI0 a0COMFOTHRIM 3HAYCHUSIM CKOPOCTEH 1 10 KHHETHYECKIM
sHeprusiM. OnpIT [llTepHa 2.21 M neansHblid ra3 BO BHEITHEM I10JIE,
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O6apomerpuueckast (opmyna. CraTHCTHYECKOE paclpeelieHne
Bonbeumana. Onsit Ileppena. Pacnpenenenne Maxkcsenna-bosnbi-
MaHa. 2.22 DneMeHTapHasi TeopHsl sIBIeHUl nepeHoca. BaskocTs,
TEIIONPOBOIHOCTh, AU dy3us. 2.23 OTCTymIeHus: OT 3aKOHOB
ulieanbHbIX ra3oB. PeanbHelie ra3el. YpaBHenune Ban-nep-Baanbca.
2.24 ®a3oBblc Tepexonabl. YCIIOBUs paBHOBecus (a3. TpoiiHas
Touka. YpaBHenue Knaneipona-Knaysuyca.

JAupakTuyeckas exmHuna:3 JJeKTPUYECTBO U MATHETH3M.
3.9 M3ydeHune 3eKTPUIECKOro MOJIsT MOACTUPOBAHUEM.

3.10 Usyuenune paboTel uctouHuka nutanus. 3.11 H3mepenue
YAEIBLHOTO 3aps/a 3eKTpoHa. 3.12 M3aMepenue AudaeKTpruuecKon
MPOHUIIAEMOCTH KOHJeHcaTopHoro Macia. 3.13 M3ydenue mar-
HUTHOTO MOJIsI KpyroBoro Toka. 3.14 W3ydeHue BelecTsa B 3J1€K-
TprudeckoM rnosie 3.15 Uzyuenue deppomarnernka 3.16 NM3ydenue
noJist MarHuTHoro aumnosist 3.16 PacueT Hanps>KeHHOCTH SJIEKTPU-
YECKHUX IOJICH ¢ TOMOIIBIO IPUHITUIA cynepo3uiuu. 3.17 Meton
m3o6pakenuit. 3.18 Teopema [Maycca. 3.19 DnexkTpoeMkocTs. 3.20
DIEKTPOCTaTUIECKHE OIS B AMdJIEKTpHKaX. 3.21 JIUmomis B djek-
TpUYeCcKOM mosie. 3.22 3aK0HbI MOCTOSHHOTO ToKa. 3.23 MHayKIus
MarHuTHoro mouis. 3.24 Toku B MmarauTHOM mode. 3.25 Ilpumene-
HHUE TEOPEMBI O NUPKYJSIIHY B 171 pacyeToB MarHUTHBIX TOJIEH.
3.25 Dnexrpuyeckue 3apsaasl. 3akoH Kynona. MeTos! momyueHus
ANIEKTPUYUECKHX 3apsaoB. HamnpspkeHHOCTB 3JEKTPOCTaTHYECKOTO
nonus. IloTox BekTopa HampspKEHHOCTH M Teopema [aycca. 3.26
[Tpumenenne Teopemsl ["aycca: aekTpocraTnueckoe moie 6ecko-
HEYHOH paBHOMEPHO 3apsDKEHHOH IIOCKOCTH; TIOJIe OCCKOHEYHOM
MPSIMOY JTMHUYU U OSCKOHEYHO JTMHHOTO IUIMH/PA; TOJe CPeph
1 Iapa; MoJe TIOCKOTO, MIIHHAPUIECKOTO U ChepUIecKOro KOH-
neHcatopoB. 3.26 Pacuers! OBIKEHHS 3apsKEHHBIX YaCTHII B Mar-
HUTHOM U 3JIEKTpHUEcKoM moJisix. 3.27 Ckadok HOpMAaIbHOH CO-
CTaBIIAIONIEH BEKTOpa Ha 3apshKEHHOM moBepxHocTH. Teopema
l'aycca B muddepennumansuoit popme. IlpuMeHeHne Teopembl
laycca B muddepennmanpaoit hpopme. 3.27 MarauTHBIH JUITOJb U
ero MarautHoe nosje. 3.28 MarauTtHoe nose B BemecTse. 3.28 Pa-
0oTa B JJIEKTpUYECKOM moyie. Pa3HocTh moreHImanoB. CBs3b
MEXIy HAMPSHKCHHOCTBIO M MOTEHIIMAJIOM JIEKTPOCTATHYECKOTO
moJis. BeIducIieHre moTeHnuaa mo HarpspkeHHOCTH nojst. OOras
3aja4a MEKTPOCTaTUKU. 3.29 3aKOH 3MEKTPOMarHUTHON MHIYK-
mui. 3.29 DieKTpudYecKuil OUIonb (ToJe AWTMONs). DIeKTprde-
CKHI JUIIONG B 3JIEKTpUIeckoM Toje. 3.30 DHeprus MarHuTHOTO
noist. UTaayktuBHOCTS. 3.30 ITpOBOAHHMKY B AJIEKTPUIECKOM ITOJIC.
OnexkTpudeckas €MKOCTh. EMKOCTB TPOCTBIX KOHIEHCATOPOB.
DHeprus 3apsHKeHHOTO KoHAeHcaTtopa. CoennHeHue KOHISHCATO-
poB. DHeprus snekTpudeckoro mosst. 3.31 Ilonspuzanus audmaex-
TpuKOB. HanpskeHHOCTh 1Ol BHYTPU JUAJIEKTpUKOB. M30Tpor-
HBIC U aHM30TPOIHbIC AUAIEKTPHUKH. [IpeioMiIeHre THHUE cMele-
HUS M HATIPSHKEHHOCTH IMOJIs. 3aKOHBI 3JICKTPHUUECKOTO TOJIS B [TU-
ANEKTPHUKAX. DNEKTPHUUECKOE MOJIC PABHOMEPHO MOJISIPU30BAHHOTO
mapa. 3.31 IlpumeHenue ypaBHeHuU!l MakcBenna Il pacueTa
SJIEKTPOMArHuTHeIX mnosied. 3.32 Teopust moJyisipu3aluu AUDJIEK-
TPHUKOB C HEMOJSIPHBIMU MOJIEKyJaMH. Teopus moispu3anuy -
AJIEKTPUKOB C MOJSAPHBIMU MoJeKyiaaMu. CerHeTo- M Mbe303JIeK-
TpuKH. 3.32 PacueTsl ABMKEHUS PEISTUBUCTCKUX YACTHI] B JIEK-
TPOMAarHUTHBIX NOJAX. 3.33 BeIBO ypaBHEHMI OIS B TUIJIEKTPHU-
Kax IMyTeM yCpeIHEHHUs MUKpPOCKomndeckoro moiis. 3.34 Xapakre-
PUCTHKH JJICKTPHYECKOTO TOKA. YpaBHCHHUE HEMPEPHIBHOCTH.
HeiictBus snextpuyeckoro toka. 3akoH Oma. ComnpoTHBICHHE.
3akoH Oma B nmuddepennuansHoi hopme. 3.35 DIeKTpoABUIKY-
mast cria. 3akoH Oma Juis HeOJJHOPOJHOTO y4acTka Iend. [Ipa-
Bmia Kupxroda. Korgencarop B nienu ¢ conporusieareM. Mor-
HOCTb TOKa. 3akoH J[>koyJsi-Jlenna. MOIHOCTb BO BHELIHEH Lenu
" K03 (OHUIMEHT TOJIE3HOTO JASHCTBHUA HCTOYHUKA. 3.36 DileMeH-
TapHas KIacCH4ecKas TEOpHs DJICKTPOIPOBOJHOCTH METAJUIOB.
3.37 MarHutHoe B3aMMOJCHCTBHE TOKOB. 3akoH buo-Caapa-
Jlanmnaca. PacueT MHAYKIWH MarHUTHOTO TIOJISL PA3IMYHBIX TOKOB.
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Hamnpsixkennocts MarautHoro noiisa. 3.38 B3aumopeiicTBue AByx
MapaJuIebHBIX TIPOBOJHUKOB C TOKOM. KOHTYp € TOKOM B MarHuT-
HOM mozne. MarnutHoe noise coneHouzaa. 3.39 Cuna JlopeHua.
JiBmxeHue 3apsHKEHHBIX YaCTHIL B 3JIEKTPUYECKOM r1oJie. J[Bike-
HUE 3apsDKCHHBIX YaCTHIl B OMHOPOIHOM MarHUTHOM moje. Onpe-
JIeIIeHHe 3apsaa u Macchl anektpoHa. 3.40 [Totok BekTopa mar-
HUTHOU MHAyKUMH. Teopema ["aycca ajis MHIYKIIMKM MarHUTHOTO
nosst. Lupkynsius BeKTopa MarHUTHOM MHAYyKUMHU. MarHuTHoe
moJie OECKOHEYHO JUIMHHOIO CojieHOuaa U Topouaa. 3.41 dudde-
peHIuaibHas hopMa TeOpeMbl O UPKYJISALUUK. BekTopHBbIii ToTeH-
[l MarHuTHOro 1osnd. 3.42 KoHTyp ¢ TOKOM B MarHUTHOM HOJI€.
MarHuTHbIi MOMEHT. MarHuTHoe 1osie B MarHetukax. Kiaccngu-
Kallysl MarHeTUKOB. Y pPaBHEHUS] MATHUTHOTO TIOJISI B IPUCYTCTBUH
MarHeTukoB. I'pannuHble yciaoBus it BekTopoB B u H. 3.43 Pa-
60Ta 10 NepeMeIeHHIO IPOBOIHMKA C TOKOM B MarHUTHOM IIOJI€.
3aK0H AJNEKTpOMAarHuTHOW WHAyKIwH. JuddepeHnuanpHas
(dopma 3aKOHA 3TEKTPOMArHUTHOW WHAYKOHU. CaMOWHITYKITHS.
MuapykruBHOCTE. TOK ITPU 3aMBIKaHUH U Pa3MBIKaHHUH LIETIEH C UH-
JTYKTUBHOCTBIO. 3.44 DHEprus MarHuTHOTO TOJIST M30JIMPOBAHHOTO
KOHTYpa ¢ TOKOM. B3anMHast nHAyKnus. B3anMHuas sHeprus AByX
ToKOB. Tpanchopmaropsl. MaruuTHbIe enu. 3.45 Ienu nepeMeH-
Horo Toka. ConpoTHBIIEHHE B LIENH IIEPEMEHHOr0 ToKa. EMKOCTh
B LIS IEPEMEHHOI'O TOKA. I/IHJIyKTI/lBHOCTI) B 1ICIK NIEPEMEHHOTI'O
Toka. BekropHsle quarpammsbl koebanuii. 3akon OMa Juist niepe-
MEHHBIX TOKOB. Pe3oHaHc Hanpshxenuii. 3.46 Pabora u MOIIHOCTD
MIEpEMEHHOT0 TOKa. ['eHepaTopbl MOCTOSIHHOTO M IEPEMEHHOTO
TOKa. DnekrpoasBurareiau. 3.47 MarHuTHble CBOHMCTBAa aTOMOB.
MarauTo-Mexanndeckue siBjaeHusA. OObsICHEHNE qraMarHeTH3Ma.
OO0psacHenne napamarsern3ma. OOBsCHEHHE (eppoMarHeTH3Ma.
3.48 TIpoBOAHMKH, OUAICKTPUKHU U MOIYTIPOBOTHUKHN (TIOHATHE O
30HHOU TEOPHH). DIEKTPHUECKUH TOK B METAJUIaX M MOIYIPOBOI-
Hukax. D¢ dexr Xoa. VIMiynbe 1 S3HEPrus 3J€KTPOHOB B METAaJI-
nax. Pacnpenenenne ®@epmu-Jupaka. CBepxnpoBoaumMocTts. 3.49
OnexTpudeckuil TOK B BaKkyyMe. TepMO3JEKTPOHHAs 3MHUCCHS.
®dopmyna Puuapacona-/lemmana. 3akoH Tpex BTOpbIX JIeHrMIopa.
DJeKTPOHHBIE JIAMITBI U X IPUMEHEHHs. BToprnyHas u aBTO3JIeK-
TpoHHas 3Muccus. 3.50 Dnekrpuueckuil Tox B ra3ax. Monusanus
n pexomOuHanust. Hecamocrostenbublid paspsn. Camocrosrens-
HBI pa3psp (Teopus TayHcenna). Bunsl caMmocTosTeIbHOTO pas-
psana. 3.51 Teopust MakcBesuta. Tok cmenienus. Y paBaenus Makc-
BeJUIa B MHTETpAIbHOU U quddepeHInaabHon popmax. 3.52 Pens-
TUBUCTCKHUM Xapaktep cuibl JlopeHia. PensituBucrckas MHBapH-
aHTHOCTH ypaBHeHHH MakcBeiia. PenstuBrcTckoe npeobpasona-
Hue nojei. YeTblpexMepHbIi MOTEHIHAN U YeThIpEXMEPHAs IOT-
HOCTb TOKa. TE€H30p 3JIEKTPOMarHuTHOTO NoJisl. YpaBHeHus: Makc-
BeJUIa B HMHBapUaHTHOH Qopme. DHEPrus 3JIEKTPOMArHUTHOTO
HOJIsl.

JdunakTuueckasi equHuna:4 MexaHuyeckue M JJIeKTPOMAr-
HHUTHbIE KOJIeDaHusl.

4.17 CBobonuble konebanus ¢uzndeckoro MasitHuka 4.18 Koure-
OaHMs B CHCTEME C OBYMS CTeNEeHIMH cBoOOMbI. 4.19 M3yueHue
cinoxenus konebanuii. 4.20 CoGCTBEHHBIE 3JICKTPOMArHUTHBIE KO-
nebanwst. 4.21 BeiHyXIeHHBIE KOJIEOaHMS B QJIEKTPUIECKOM KOJIe-
OarenpHOM KOHTYpe. 4.33 Mogenbs rapMOHHYECKOTO OCITHIIIIS-
Topa. 4.34 DHepreTHdecKuit MeTO 1 ONMcaHus kojebanuii. 4.35 3a-
Tyxatoume konebaHus. 4.36 BwiHykIeHHble konebanus. 4.37
DnekTpoMarauTHbie kojeOanus. 4.38 Croxenue konebanuii. Ou-
rypsl Jluccaxy. 4.39 HopmasbHble KoeOaHus CUCTEM CBSI3aHHBIX
ociuiTopoB. 4.53 'apmonnyeckue konebanus. I'py3uk Ha npy-
xuHe. 4.54 TapmoHnyeckue konebaHus. JluHamuka KojaeOaHui.
I'py3uk Ha mpyxuHe. Moneib TapMOHHYECKOTO OCIMIIIITOpA.
4.55 Jlnnamuka xoyieOanuii. U3nUecKuii 1 MaTeMaTHICSCKHIA Ma-
SITHAKU. DHEPIrHsl TapMOHUYECKHUX KOJICOaHUH. DHEpreTHUSCKUM
METOJI PEIIeHHUs 3aa4m 0 Kojiebanusx. 4.56 3aryxaromue Mexa-
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HUYecKue kosebanus. JuddepeHipanbHoe ypaBHEHHE 3aTyXar0-
mux konebanuii. Konebanus B ciydae ciaboro 3aryxanus. uc-
cunanys sHepruu. JlooporHocTs. Citydall CHIIBHOTO 3aTyXaHHsL.
IIpomexxyTounslii cinydail. 4.57 BblHyX/IeHHBIE MEXaHHUYECKHE
konebanus. JuddepeHmanbHoe ypaBHEHHE BBIHYKICHHBIX KO-
neGaHMii W ero pelmeHue. 3aBUCHMOCTD aMIUIATYIBI BBIHYKICH-
HBIX KoOJIeOaHWi OT 4acToThl. Pe3oHanc. [loriomieHne sHepruu
pu pe3onance. 4.58 Konebanus cBsi3aHHBIX MasTHUKOB. Judde-
pEeHIMANBHBIE YPABHEHHUS IBYX CBSI3aHHBIX MasTHUKOB. Hopmais-
Hble KoyieOanus. bueHws. 4.59 DaeKTpOMarHUTHBIE KOJICOAHUS.
KonebarenbHbIi KOHTYP. 3aTyXaroliue KojaeoaHus B KojaeOaTesb-
HOM KOHTYpe. BbIHyK/IeHHbIe KoieOaHus B KojieOaTebHOM KOH-
Type. 3akoH OMa A5 nepeMeHHBIX TOKOB. 4.60 CBsi3aHHBIE DIIEK-
TpPOMarHuTHbIE Kostebanus. O0Iee peleHne 3a1a4u O CBSI3aHHBIX
ocumwusTopax. 4.61 Cnoxenue konebanuii. CloXeHHE OIUHA-
KOBO HarpaBJIeHHBIX KoJieOaumii. Clio)keHre B3aUMHO MEpIICH TN~
KyJSIpHBIX KosieOanmii. 4.62 Hennuelinble konebanus. OCIuis-
TOP C KBaIpaTUIHON HETMHEHHOCTHIO. OCHMILIATOP C KyOHMUecKoi
HEJTMHEWHOCTHI0. 3aBUCUMOCTD TIepHOo/1a KOJIeOaHi (PU3HIECKOTO
MasTHHKAa OT aMIUIUTYIbI KoneOaHuil. Pe3oHaHC B HENMWHEHHBIX
konebanusx. [Tlapamerpudeckue u aBTokojaeOanus. JIaMImoBbIi Te-
HepaTop.

JAupakTnyeckas eamHuna:S MexaHn4yeckue M 3JIEKTPOMAr-
HHUTHbIE BOJTHBI.

5.22 Bonnsl Ha ctpyHe. 5.40 HopmanbHble KosieOaHUs LEenoveK
CBS3aHHBIX OCHWUIATOpPOB. BosHoBoe ypaBHeHue. 5.41 Ilosene-
HHUE YNPYTHX BOJH Ha rpaHuie pasjena cpen. CTosdne BOJHBIL.
5.42 BoaHBI B yIPYTHX cpelax. 3ByKOBbIe BOJNHEIL. 5.43 Dddext
Jorutepa anst 3ByKOBBIX BONH. 5.44 [I10CKue 3IIeKTpOMarHUTHEIE
BOJNHEL 5.45 DHeprus >JMeKTPOMAarHUTHOW BOJNHEL M3imydeHue
SJIEKTPOMAarHUTHBIX BOJNH. 5.46 DHeprus, UMIYJIbC U JaBJICHUE
3JIEKTPOMArHUTHBIX BOJH. 5.47 OTpakeHHe U MPETOMIICHHE JIeK-
TPOMAarHUTHBIX BOJH. 5.48 PacnpocTpaHeHue 31eKTpOMarHuTHBIX
BOJIH B IPOBOJAIINX cpefax. 5.63 KoneOaHust MMHEHHBIX IIeTIoUeK
TOKIECTBEHHBIX CBA3AHHBIX OCIIIILIATOPOB. [IpooibHbIe Koteba-
HUSI TPY30B Ha INpyxuHax. [lomepeunsie koneOaHus Ipy30B, 3a-
KpEIUICHHBIX Ha cTpyHe. 5.64 Konebanus crpynsl. Auddepennn-
aIpHOE ypaBHeHHe Koniebanuii cTpyHsl. berymue Bonubl. Crosune
BOJIHBI Ha CTpYHE. 5.65 BonHbI B ynipyrux cpenax. [lmockue BOHBI
B TPEXMEPHOM IIpocTpaHCcTBE. [IpoIoIbHEIE U ITOTIepeYHBIE BOIHBI
B TBEPABIX Telax. 3BYKOBBIC BOJHBI B Ta3aX U KHUIKOCTAX. DHEp-
TUsl yIpyrou BoiaHbL. BekTop YMoBa. 5.66 DieMeHThI aKyCTHKH.
3BYKOBBIC BOJIHBI B BO3AyXe. YIbTpa3Byk u nHppaseyk. 5.67 Ce-
pudeckue BoiHbIL. [lepeHoc 3Heprun chepudeckoi BoaHOM. Boi-
HOBO€ ypaBHEHHE B CepHUYECKUX KOOpAuHAaTax. 5.68 DnekTpo-
MarHuTHbIE BOJHBI. [110CK1€e 371eKTpOMarHuTHBIE BOJIHBL. Y paBHe-
Hus JlamamOepa i moteHImanos. Pernenue ypaBHenus [lamam-
Oepa. 3amazapIBaroNIe U ONepexarolue MmoTeHuuansl. M3myye-
HUE JUIOJS. DJIEKTPUYECKOe M MarHUTHOE I0JIe JIMHEHHOro oc-
HUIATOpa. M3iyueHne yCKOpeHHO ABHXKYIIErocs 3apsaaa. JHep-
rus, w3aydaemas ocmmwuritopoM. Illkama 37IeKTpOMAarHUTHBIX
BOJH. 5.69 [IpemomieHne 1 OTpa)keHNE TIOCKHAX IEKTPOMArHUT-
HBIX BOJIH Ha T'paHUIEe MEXIy TUdJIeKTpuKamMu. | paHHIHBIE yCiI0-
BHUA U1 BEKTOPOB DJIEKTPOMATrHUTHOW BOJHBEL. COOTHOIIEHHE
MEXIy yTJIaMH MaJeHus, OTpakeHus u npesnomieHus. CooTHoIIe-
HUS MEXJy MHTEHCHUBHOCTSMM MaJarouleid, OTPaXEHHON W Ipe-
JIOMJIEHHOH BOJIH. @opmyiel OpeHens. SIBjeHue MOJIHOTO BHYT-
PEHHETr0 OTPaXKeHHUS.

JdunpakTuyeckas enununa:6 BoaHnoBas onTtuka.

6.25 Indpaknus cBeta Ha qu(pPaKINOHHOMN pelIeTKe U Ha yIbTpa-
3BYKOBOM BoJiHe 6.27 U3yuenue nonspusanuu ceera. 6.28 N3zyue-
HHUE TEIUIOBOT'O M3ITyYeHU JIaMIThl HakanuBaHus. 6.29 3mepenue
nocTostHHOM ITnanka. 6.49 Matepdepennus creta. 6.50 JIndpak-
s cBeta. 6.51 IMomspusanus ceera. 6.52 Jlucrepcus cseta. 6.53
da3oBas W rpymnmoBas CKOPOCTH BOJH. 6.54 Dddekr Homepa.
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6.55 3akoHbI TemI0BOro u3nydenus. 6.56 ®opmyna [lnanka. 6.57
Oueprust u ummyibsc Qorona. Portoaddexr. Komnron-adoexr.
6.70 Ilonsitue 06 naTepdepenmu crera. MHTEphepeHus cera.
WntepdepeHnns oT AByX TOYEUHBIX HCTOUHHUKOB. 6.71 [IpocTpan-
CTBEHHAs W BpeMeHHas KorepeHTHOCTh. CrocoObl HaOIIOaCHIS
naTepdepennm. MaTEepdepernns B TOHKUX IUleHKaxX. Koibia
Herotona. MHoronydueBas wuHTepdepeHiusa. 6.72 Tudpaxmus
ceera. [Ipuniun [Nofirenca - ®penens. 30ub1 Openerns. Judpak-
nus Openens ot npocredmux nperpan. Judpakmus ot npsMon-
HelHoTo Kpas monyruiockoctd. Crmpans Kophio. Judpaxius
Opaynrodepa ot menu. Judpakiponnas pemerka. Judpakius
peHTreHoBckux aydei. [omorpadus. 6.73 I'eomerpuueckas ori-
tuka. [Ipunanun Gepma. [Ipenomienue Ha cdheprieckoil moBepx-
HoctH. JInnza. O6mas gpopmyina nun3bL. 6.74 [lonspuzanus cBera.
EcrtecTBeHHBIH M NOJMSPU30BaHHBIN CBET. [[BOMHOE JTyuenpeaom-
nenne. 3akoH Matoca. DIHnTHYecKast i KpyroBast IOJISIPH3aIHs
cBera. Bpamenune ruiockoctu mnonsipuszanuu. VckyccTBeHHOE
JIBOITHOE ydenperoMicHue. 6.75 B3anMopelicTBue dJIeKTpoMar-
HUTHBIX BOJIH ¢ BemiecTBoM. Jlucmepcus cBeta. I'pymmoBas cko-
pocts. Knaccuueckass Teopust nucnepcud. Jlucmepcus BOaam OT
TUHUHA TornomeHnd. AHomanpHas aucrepcus. [loriomenue
ceeta. 6.76 Dddext omiepa. dddexr [Joruiepa aiasi 3ByKOBBIX
BoJIH. D dekT [Jormiepa B onTuke. POTOMETPUUESCKUAC BEIINIHHBI.
Jdunakruyeckast enumnuua:7 KpanrtoBasi ¢usnka, d¢usuka
aToma.

7.30 UccnenoBanue 3exta Xosuia 1 37IeKTPONPOBOIHOCTH B 110-
nTynpoBoaHukax. 7.31 Onpenenenue MUPUHBI 3aIIPELIEHHON 30HbI
MoJaynpoBogHUKa. 7.32 V3ydyeHue XapaKTEpPUCTHK IOJIYTPOBOJ-
HUKOBBIX THOAOB. 7.58 Momens atoma bopa. 7.59 BomHOBEIE
cBoiicTBa yactuil. COOTHOIICHHUE HeompeneneHHocTei. 7.60 Ypas-
nenue [lpenunarepa s npocteimux cuctem. 7.61 Yactuma B mo-
TEHIIMANIBHON siMe. 7.62 PaccessHue 4acTHIl Ha OAHOMEPHBIX TO-
TEHLUAJIbHBIX 0apbepax. 7.63 KBaHTOBbII rapMOHHMYECKHUI OCIHII-
narop. 7.64 AtoM Bojopoja B KBaHTOBOM MexaHuke. 7.65 Mar-
HUTHBIH MOMEHT 3JIEKTpOHa B aroMme. 7.66 KBaHToBas MexaHuka
JIBYXYpOBHEBbIX cucTeM. 7.67 KBaHTOBbIE cTaTUCTHUYECKUE pac-
npeaeneHus. 7.68 DneMeHTbl KBAHTOBOW TEOpUU TBEPAOTO Tela.
7.69 PaccesiHMe 4acTHIl Ha OJTHOMEPHBIX NMOTEHINAIBHBIX Oapbe-
pax. 7.77 TennoBoe U3Iy4YeHUE: UCXOAHBIC IOHATHUS U HJIIEMEHTAp-
HbIe 3aKOHBI. 7.78 TepMoanmHaMUKa M3TydeHHsS] aOCONIOTHO 4ep-
Horo Tena. 3akoH Kupxroda. 3akons! Ctedana-bonbimana u cMe-
menus Buna. 7.79 O6bemMHas MII0THOCTh YHEPTHH PABHOBECHOTO
m3nydenus. @opmyinel Panes-/xunca u Buna. Yierpaduonero-
Bas karactpoda. Marepnonsunontas ¢popmyna Ilianka u ee BbI-
BOJI Ha OCHOBC T'MIIOTE3bI O KBAHTC SHCPI'UU. BblBOZ[ 3aKOHOB T€II-
JI0BOro m3iyueHus: u3 Qopmysisl [lnanka. 7.80 doroHHbI ras3.
OnpiT Bote. JlaBnenue cera. YpaBHEHHE COCTOSIHUS (POTOHHOTO
raza. AamabaTmyeckuii mporecc cxatus m3nydeHus. 7.81 doto-
3¢ deKT, ero 3aKoHbI, ypaBHeHHe DWHIITEeHHa st poTodddekra.
dotoxumnueckue peaknun. Opdexr Kommnrona. Kopmycky-
JSIPHO-BOJTHOBAS TPUPOJA 3JICKTPOMArHUTHOTO HM3ITydeHHs. 7.82
[IpennockuTKN OTKPHITHS KBAHTOBOH MEXaHUKH: AUCKPETHEIE OII-
THUYECKHE CIEKTPbI, KBAHTOBAaHHE MArHUTHOTO M OPOUTAIBLHOTO
MOMEHTOB, THITOTE3a KBaHTA HEPTHH. DJIEMEHTHI CTapOoil KBaHTO-
BOM TeopuM: mocTyinarbl bopa, ycioBue kBaHTOBaHusA bopa-
3ommepdenbaa. Onbsir @panka-I'epia. 7.83 'unoresa ae bpoiins.
OKcrepUMeHTaJIbHbIE MOATBEP)KICHHUA THUIOTe3bl Je bpois:
onbIThl K. JIaBuccona u JI. Jlxxkepmepa, onbitel Tomcona u Tapra-
KOBCKOT0 U 1p. CTatucTuueckas HHTEpIpeTalys BOJIH Je bpoiis.
CootHomenue HeonpenenenHocteld ['elizenOepra. 7.84 Craumo-
HapHOe M HecTanuoHapHoe ypaBHeHus lllpeannrepa. KBanTtoBas
gacTHIa B 0ECKOHEYHO TITyOOKOM MOTEHIMAILHOM siMe (OTHOMED-
HBI, TBYMEPHBIN U TPEXMEPHBIH ciydan). 7.85 BekTop mIoTHO-
CTH ITOTOKA BeposATHOCTH. Ko () pUITMEeHTHI OTpaskeHHSI U IPOXOXK-
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JCHUA. I[BI/I)KCHI/IC KBAHTOBOM YyaCTHUILbI B O6J'IaCTI/l INOTCHIIMAJIb-
HOro opora. IIpoxoxeHrne KBAHTOBOW YaCTHIIBI Yepe3 MOTCHIIU-
anpHBIA Oapbep. KBaHTOBas yacTHIla B MOTCHIHMAIBHON sSME KO-
HeuHOH TiyOuHbl. 7.86 Pemenne ypasnenmst lllpénuurepa mis
rapMoHH4ecKoro ocrmuritopa. IlommHoMBl YeOnmeBa-Jpmura.
BomHoBBIe (QDYHKIIMK JTHHEHHOTO ocHHUIITOpa. 7.87 DiIeMeHTHI
MaTeMaTHIeCKOTO amnmapata KBAaHTOBOW MEXaHWKHW: HaOiromae-
MBI€, COCTOSIHUSI KBAHTOBO-MEXaHIMUECKUX CHCTEM M IIPHHIUI CY-
nepno3uiuu. Oneparopbl (pU3NYECKUX BEIMYHMH, UX CIIEKTPbI U
0a3uchl U3 COOCTBEHHBIX COCTOsiHMI. COOCTBeHHBIE (YHKIHUH U
COOCTBEHHBIE 3HAUCHHUS ONIEPATOPOB KOOPANHAT, UMITYJIbCOB, PO-
eKIIMM MOMEHTa UMIyJibca Ha n3bpaHHyto ock. 7.88 Pemenue 3a-
Jladd Ha COOCTBEHHBIC 3HAUCHUsSI OIepaTropa KBajpaTa MOMEHTa
nMmnynbca. 7.89 KpanToBast Teopus aTroMa BOIOpOJa U BOAOPOAO-
MOTOOHBIX aTOMOB. DHEPTreTHUCCKUI CIIEKTP W BOTHOBEIC (DYHK-
nuu atoma Bojgopona. 7.90 M3mepeHus (U3NISCKUX BEIUYMH B
KBaHTOBBIX cucTeMax. Kommyratopsl ¢usndeckux BenmynH. O
HOBPEMEHHO HM3MEpHMEIC HaONromaeMble. DBONIONUS COCTOSHUMA
Bo Bpemenu. 7.91 Onsit lITepHa-I"epiaxa. YacTUIbI CO CTUHOM U
yria0BbiM MoMeHTOM. CrimH-1/2. TIperieccust MarHUTHOIO MOMEHTA
B MarHUTHOM Ti0J€. TepMbl MHOTORJIEKTPOHHBIX aTOMOB. ATOM B
MarHuTHOM none. Dddexr 3eemana. 7.92 Kanropasi Teopust u3-
JIyucHMUs. CroHTaHHOE N3JIy4YCHHUE aTOMOB. BblHy)KHeHHOﬁ H3J1y-
gyeHue aToMoB. Jlazepsl 1 Ma3zepsl. 7.93 KBaHTOBO-MeXaHHUECKOE
ONKCAaHWE CUCTEMBbI MHOTHX YacTHIl. HepasmmaumocTh TOXIe-
CTBCHHBIX YacTHI] B KBAHTOBON MexaHuKe. CHMMETpPHYHbBIC U aH-
tucuMMeTpudHble coctosHus. [Ipunnun [Maynmu. [Tonsrue o me-
tone Xaprpu-doxa. [lepuoanueckas cucrema snemMeHToB MeHe-
neeBa. 7.94 Momnekyna Bomopoma. Meron opouraneit. [lomHbIiA
cnuH Motiekydsl. [TapaBogopon u oproBonopon. Meron BajieHT-
HBIX CBs3ell. MeTon MOJIEKYJISpHBIX opOuTanieid. 7.95 Yactuna B
nepuoauveckoM norteHuuane. Monens deitHmaHa oJIHOMEPHOM
pemeTku. DHepreTHYecKue 30Hbl B KpucTamiax. 7.96 bo3oHsl u
¢depmronbl. KBaHTOBBIE cTaTucTHdecKue pacrpeneieHus bose-
Oiinmteiina u ®@epmu-Jlupaka. Pacnpenenenue 3I€KTPOHOB MO
SHEPreTUYEeCKAM 30HAM: METAIUIBI, IWAJICKTPUKH, MOIYIPOBOI-
Hukd. KBazuyacTuupl - 31eKTpoHbl U Ablpku. 7.97 [omynpoBon-
HUKU: 3JCKTPONPOBOJTHOCTh YUCTHIX U MPUMECHBIX MOTYIIPOBO/I-
HUKOB. KOHTaKkTHBIC SBJICHUS B MOJYIPOBOJHHUKAX. DIEMEHTHI
TEOPHUH CBEPXIPOBOAMMOCTH.

JupakTudeckasi efmHuUAa:8 DyieMeHTBHI siiepHOl (GU3UKH U
(u3uKH 31eMeHTapPHBIX YaCTHI]

8.33 B3aumoneticTBue 63Ta-u3nydeHus ¢ BemectBoM. 8.34 Ompe-
JIeTICHHe DHEPruM  ajb(a-dgacTUIbl M0 JJIMHE CBOOOJHOTO IMPO-
Oera. 8.35 Uzyuenue cratuctiku 03Ta - pacnazaa 8.70 Pagnoak-
TUBHBIN pacnaf aaep. 8.98 CocraB aToMHoOroO siipa. Macca u sHep-
Tus CBs3U siapa. SnepHele cuibl. fnepHble peakuuu. SAnepHas
sHepreTuka. TepmosiaepHble peakuuu. 8.99 OcHOBHbBIE BUJIBI B3a-
UMOJAEHCTBUNA. 3aKOH paJMOaKTUBHOIO pacnaaa. PagnoakTuBHbIE
paasl. 8.100 DnemenTapHble yacTULbl. MeTobl perucTpanuy die-
MEHTapHbIX YacTHll. YacTuipl U aHTUYacTUlbl. M3oTOonuueckuit
cnuH. CucreMaTrKa dyeMeHTapHbIX dacTun. Keapku. [lorsTre o
CTaHJaPTHON MOJIETH.

2. MeToanka ouneHKH 3TanoB (opMUPOBAHUS KOMIIETEHIHI M0 TUCIUNTIHHE

PesynbTaTel 00ydeHus 10 AUCHIUTUINHE, COOTHECEHHBIC C YCTAHOBJICHHBIMU B ITPOrpaMMe WHINKA-
TOpaMU JOCTUKEHHSI KOMIIETEHLUN MPOBEPSIOTCS MPH MPOBEACHUNA MEPOIPUATHI TEeKyIel aTTecTalnuu
(KOHTpPOIIS) B POIIECCe M3YUCHUS TUCITUILIMHBI, YKA3aHHBIX B TabmuIe pasnena 1.

B 1 cemecTpe 00s13aTeIbHBIM 3TAIIOM TEKYIICH aTTECTAIMH SBJISICTCS pacuyeTHO-rpadudecKoe 3a/a-
uue (padota) (PI'3(P)). TpeboBanus k BemmonHeHuto PI'3(P), cocraB u mpaBuma oreHKH chOpMyIHPOBAHBI
B nacriopte PI'3(P).
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B 3 cemecTtpe 00s13aTeNbHBIM 3TAllOM TEKYIIIEH aTTeCTAIlUuH SIBISIETCA pacueTHO-Tpadudeckoe 3aa-
nue (padota) (PI'3(P)). TpeboBanus k BeinonHeHuto PI'3(P), cocta u mpasuiia oneHku chopMyImpoBaHbI
B macniopte PI'3(P).

B 4 cemecTpe 00s13aTeIEHBIM ATAlIOM TEKYIIEH aTTECTAIlUH SIBJISICTCS PacueTHO-TpaduIecKoe 3a1a-
Hue (padota) (PI'3(P)). TpeboBanus k BemmonneHuto PI'3(P), coctaB u npaBuia oneHkr chopMyIHpOBaHbI
B nacriopte PI'3(P).

B 2 cemecTtpe 00s13aTebHBIM 3TANIOM TEKYIIIEH aTTeCTAIlUH SIBISIETCA pacueTHO-Tpadudeckoe 3aa-
Hue (padota) (PI'3(P)). TpeboBanus k BeimonHeHuto PI'3(P), cocta u npasuiia oneHku chopMyIMpoBaHbI
B macniopte PI'3(P).

[IpomerxyTouHast arTecTanus o AMCUMIJIMHE IPOBOAUTCS B 1 ceMecTpe - B popme 3K3aMeHa, B 2
cemecTpe - B hopme 3k3ameHa, B 3 cemecTpe - B popMe dK3aMeHa, B 4 cemecTpe - B (popme 3K3aMeHa,
KOTOPBIN HAINpaBJIeH Ha OLIEHKY CPOPMUPOBAHHOCTU PE3YJIbTATOB OOYUEHMs IO AUCLUUILIMHE (MOIYJIIO),
COOTHECEHHBIX C YCTAaHOBIIEHHBIMU B MPOTpamMMe HHANKaTOpamMu qoctkeHus komnereniuii OIIK-1, VK-
1 ¥ COOTHECEHHBIX C HUMU WHIUKATOPOB. (CM. Tabiuily pasaena 1).

DK3aMeH POBOJUTCS B YCTHOU opMe 1o OuieTamM, ColepsKalliM TPU BOTIPOCa, KasKIbI U3 KOTO-
PBIX TpeOyeT pa3BepHYTOI'0 OTBETA C MOSCHEHUSIMU U 0OOCHOBAHMEM H3JIaraéMoro Marepuayia v 3aJauH.
buner dopmupyercsa u3 npuBeaeHnoro B [lacnopTe 3x3aMeHa crrcka BOMPOCOB, MO3BOJSIONUINX OLIEHUTh
pe3ynbTaThl 00yYEeHUS TI0 TUCIUTUIMHE, COOTHECEHHBIC C YCTAHOBJICHHBIMU B IIPOTPaMMe HHIUKATOPAMU
JOCTHKEHHS] KOMITETEHIUH.

OOmrre mpaBuIa BHICTABICHHS OLIEHOK TEKYIIEH M MPOMEKYTOUYHOW aTTECTAllMH MO JAUCIUTUINHE
OTIpeACNAI0TCS OANTFHO-PEUTUHIOBOM CUCTEMOM, MPUBEICHHON B pabouell mporpaMMe AUCIUILITUHBL.

Ha ocHoBanum kputepueB, NpUBEACHHBIX B I1. 3, OCYIIECTBIISIETCS OIIEHKA YPOBHEU HOCTUTHYTHIX
pe3yNbTaTOB O0YUYEHUS MO TUCIUILINHE, COOTHECEHHBIX C YCTAHOBICHHBIMU B MPOTPaMMe UHIUKATOPAMU
noctxenus komnerenuui OIIK-1, VK-1, 3akpenieHHbIX 3a TUCHUIUIMHOM.

3. OOmas xapakTepucTHKA YPOBHel pe3yJIbTATOB 00yUeHHsl, COOTHECEHHBIX ¢ HHAUKATOPaAMH
JOCTHKEHUSI KOMIIeTeH U

IIpoaBunyTHIi. TeopeTnueckoe coepkaHue Kypca OCBOCHO OJHOCTEI0. CTyAEHT JEMOHCTPUPYET
CHCTEMaTH4ecKoe U Iy0OKoe MOHNMaHKUe Y9eOHOTO MaTepraja u CocoOOHOCTh K CAMOCTOSITETLHOMY TT0-
MOJTHEHUIO U OOHOBIICHUIO 3HAHMI B XOJe AalbHelIel yueOHoil paboThl u mpodeccruoHalbHOM AesTeNb-
HocTH. ChopMHUPOBaHBI HEOOXOAUMBIEC HABBIKH IIPAKTHUECKOH paboThl. Bee yueOHbIe 3a1aHust, TPeTyCMOT-
pPEHHBIE TPOTrPaMMOi 00yUEHUs, BBIMOTHEHBI KaueCTBEHHO, 0e3 3aMedanuii. Pe3ynpTaTsl 00y4deHus 1o Auc-
LUIUIHHE (MOAYJII0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IPOTrpaMMe MHANKATOPaMH JOCTUKEHHS KOMITe-
TEHIUH, OIIECHEHBI YHCIIOM 0aJJIOB, BXOASAIIUM B MANa30H MIPOABUHYTOTO YPOBHSL.

Bazosblii. TeopeTnueckoe cozepxaHue Kypca OCBOEHO B 00beMe, HE0OX0IMMOM /ISl JaJIbHEN e
y4eObl ¥ MPOoQeCCHOHANTBHOMN AesTenbHOCTH. HaBbIkK MpakTHYecKoil paboThl chopMHUpOBaHBI HA 6A30BOM
ypoBHe. Bce npenycMoTpeHHbIe mporpaMmoii 00ydeHus yueOHbIE 3aJaHus BBITIOJIHEHBI C HEOOIBIIIMMHU 110-
rpeurHocTsMU. Pe3ynbTatel 00y4eHHs MO TUCHUILIMHE (MOIYJIO), COOTHECEHHBIE C YCTAaHOBIEHHBIMH B
porpaMMe WHAWKATOpaMH JTOCTH)KEHUSI KOMIIETECHIINH, OLEHEHBI YMCIOM OaijioB B Ipeenax 0a30BOTro
YPOBHSL.

Iloporoselii. TeopeTnyeckoe cofepKaHue Kypca OCBOCHO B 00beMe, HEOOXOAMMOM JIsl TabHEen-
nreil yueObl 1 podeCCUOHATBHON NesATeNbHOCTH. HekoTophle mpakTuiyeckrue HaBbIKH paboThl ¢ chopmu-
poBaHbI ¢ npodenamu. YueOHble 3aJaHusl, IPEeIyCMOTPEHHbIE IPOrpaMMON O00y4EHHs], BBIMOIHSIIUCH C
olIMOKaMu, UCIIPABIIEHHBIMHU T10]] PYKOBOJCTBOM IpernoiaBares. Pe3ynbraTel 00yueHus o JUCIUILINHE
(MO,Z[y.HIO), COOTHCCCHHBIC C YCTAHOBJICHHBIMHA B IIPOIrpaMM€ MHAUKATOPAMU JOCTHIKCHHA KOMHCTCHHHﬁ,
OLICHEHBI YHCJIOM 0aJlIOB B Ipejiesax MOPOroBOro ypOBHS.

Hu:ke moporoBoro. Teoperuueckoe copepikaHue Kypca ocBoeHO ¢parmeHtapHo. HeoOxomaumble
HaBBIKU MPAKTHYECKON padoThl chOpMUPOBAHBI MUHUMAIIBHO. BOJBIIMHCTBO yueOHBIX 3aJaHUil, Mpeay-
CMOTPEHHBIX MPOrPaMMOil 00ydeHUs], He BHITIOTHEHBI. Pe3yabTaThl 00y4YeHHs IO AUCIUTUINHE (MOIYIIIO),
COOTHECEHHbIE C YCTAaHOBJIEHHBIMHU B MPOrpaMMe MHAMKATOPaAMH JOCTHKEHHS] KOMIIETEHIUH, OILICHEHbI
YUCIOM 63HHOB, BXOIAIIUX B JUAIIA30H HUKC ITOPOTrOBOr'0 YPOBHA.
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denepanbHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICITIETO 00pa30BaHUs
«HoBocnubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa npukiiagHoit 1 TEOpETUIECKON PUBHKH

IHacnopr 3x3ameHna

no qucuumuinHe «dusukay, 1 cemectp

1. Meroauka oleHKH

DK3aMeH TpPOBOAWTCS B yCcTHOW ¢opme, mo Owreram. bumer cocrout u3 3 BONPOCOB U
dbopMupyeTcst TIo CIEeTYIONIEMY TTPaBHITY:
— TIEPBBIN BOMPOC BHIOMPAETCS M3 TUara3oHa BOonpocos 1-15;
—  BTOpOM BOIPOC U3 Auarna3zona Borpocos 16-30;
— TpeTuil Bompoc — 3a7a4da (mpuMepsbl 3a1a4 MPUBEIEHBI B I1.5).
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTATHl O0OYUEHUS IO AUCHHUILIIMHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMHU B IPOrpaMMe MHIMKATOPAMU JOCTUKEHHSI KOMITIETEHIIUH.
Ha »sk3amene mpenonaBarenpb BIpaBe 3a/1aBaTh CTYACHTY YTOUHSIOIIUE W JOTOTHUATEIHHEIC
BOTPOCHI U3 00111eT0 TIepeyHs (1. 4).
dDopma sK3aMeHAIMOHHOTO OuieTa

HOBOCHUBUPCKUU I'OCYJIAPCTBEHHbBIN TEXHUUECKWUIM YHUBEPCUTET
®akynpreT OTO

Buaer Ne
K BKSaMeHy 110 JUCIIUITIINHEC «CDI/IBI/IKa))

1. MoMeHT umnynabca TBEPAOrO Tejla, OCHOBHOE ypaBHEHUE AVNHAMMKHU BpPALATEIBHOIO
JBUKEHUS TBEPJOTO TEa.

2. Pacnipenenenue bonsiimana. bapomerpuueckas Gpopmyiia.

3. 3amaya. Kakyroo 010 CKOPOCTH CBETa JOJHKHA COCTaBIISITH CKOPOCTh YAaCTHIIBI, YTOOBI €€
KHHETHYeCKas SHeprus ObuIa paBHA €€ SHEPTUH MOKOs

VYTBepxaaio: 3aB. Kapeapou noxHocTs, DO
(moamuce)

(mara)

2. Kpurtepun ouneHKu pe3yjabTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JO0CTHKEHHs KOMIIeTeHIHI

OtBeT Ha S5K3aMEHALMOHHBIA OHJIET 3aCUMTHIBACTCS HAa NMPOABHHYTOM YPOBHE, €CIU
CTYIICHT TPOBOJUT CPAaBHHUTEIBbHBIH KOMIUIEKCHBIH aHAIN3 MaTepuala, BBIABISIET MPOOIEMBI,
OpeayiaraéT MEXaHW3Mbl WX PpEIICHHs, TMPEACTAaBIseT KOJIWYECTBEHHbIE XapaKTEePUCTUKU
OIIPEEIEHHBIX MPOIECCOB, IPUBOIUT KOHKPETHBIC IPUMEPHI, HE JIOMYCKAeT OMMOOK 1 CIIOCOOeH
o0ocHOBaTh BbIOOp Merona pemieHus: 3agayd. COBOKYHMHOCTh pe3yJabTaToOB OOYYEHHS IO
JHMCIUIIMHE ¥ COOTHECEHHBIX ¢ HUMU MHIMKATOPOB JOCTIDKCHHMS KOMIIETCHIMH HE COIACP)KUT
npo0esoB. YCTaHOBJICHHBIE B MpOrpaMMe KOMIETEHIUMH C(HOPMHUPOBAHBI B IOJHOM OOBEME.
Ouenka cocrasiisieT om 35 0o 40 bannos.



OTBeT Ha PK3aMEHAIIMOHHBIN OMJIET 3aCUUTHIBACTCS HA 6230BOM YPOBHE, €CITU CTYACHT MIPH
OTBETE Ha BONPOCHI (OPMYIHPYET OCHOBHBIC MOHSTHS, JaeT XapaKTEPUCTHKY IPOIIECCOB,
SIBJICHUW, TPOBOJIUT aHAIHW3 MPUYHH, YCIOBHM, CIIOCOOEH MPEACTaBUTh KOJIHMYECTBEHHBIC U
KaueCTBCHHBIC XapaKTEPUCTUKH IPOIIECCOB, HE IOMMYCKACT CYIIECTBEHHBIX OIIMOOK IMPH PEIICHUN
3anayr. COBOKYMHOCTh pPE3yJIbTaTOB OOYYEHHS MO MUCIHUIUIMHE U COOTHECEHHBIX C HHUMH
WHIWKATOPOB  JOCTMOKCHHS ~ KOMIICTCHIMH  COJCPIKHT  HECYIIECTBEHHBIC  IPOOEIIBI.
YcTaHOBIIEHHBIE B TporpaMMe KOMITETEHIIMH ChOPMUPOBAaHBI Ha 0a30BoM ypoBHe. OlieHKa
cocrasisaeT om 34 0o 27 6annos.

OTBeT Ha K3aMEHAIMOHHBIN OHMJIET 3aCUMTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIU CTYICHT
IIPU OTBETE Ha BOIPOCHI JACT ONpPECIICHHE OCHOBHBIX TOHSATHHA, MOXKET IMOKAa3aTh MPHYUHHO-
CJIEICTBEHHBIC CBS3M SIBJICHUMN, IPU PEIICHUU 3a7aud JOMYCKAeT HEPUHIIUIHAIBHBIC ONIMOKH,
HalpUMep, BBIYHCIUTENBbHBIC. COBOKYITHOCTh PE3YJIBTATOB OOYYCHHS [0 JUCIUIUIMHE U
COOTHECEHHBIX C HHUMH WHAUKATOPOB JOCTHKEHHUS KOMIIETCHIIUNA COJEPKUT TMPOOEIIHL.
YcTaHOBIIEHHBIE B TIpOrpaMMe KOMIIETCHIIMM C(OPMHUPOBAHBI Ha TTOPOTroBOM ypoBHe. OleHka
cocTasiaeT om 26 0o 20 6annos.

OTBeT Ha DOK3aMCHAIMOHHBIA OWJIET CUMTACTCS HEYAOBJETBOPUTENbLHBIM (HIKE
MIOPOTOBOTO YPOBHSI), €CITU CTYJAEHT MPHU OTBETE Ha BOIPOCHI HE JACT OMPENEICHUN OCHOBHBIX
MIOHATHUH, HE CITOCOOEH IMOKa3aTh MPUIMHHO-CIICACTBCHHBIC CBSI3U SIBJICHUH, ITPH PEIICHUH 3aa9n
JOITYCKaeT MPUHIUUATbHBIE OMTMOKU. COBOKYITHOCTD PE3yJIbTaTOB O0YUYEHUS MO AUCIUILTHHE U
COOTHECCHHBIX C HUMH HWHIUKATOPOB JOCTHKCHHS KOMIICTCHIIMHA COJICPKHUT CYIICCTBCHHBIC
npoOernbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIETSHINH He chopMupoBaHbl. OIleHKa COCTABIISET
Mmenee 20 b6annos.

3. IIlkana oneHKH

DK3aMeH CUMTAeTCsl CIaHHBIM, €CJIM CyMMa 0aJlIoB IO BCEM 3ajaHUsIM OUJIeTa COCTABIISIET OT
20 o 40 6amnoB BrmrounTensHO. CymMmma Menee 20 0amioB MpU3HAETCS HEYAOBICTBOPUTEIbHBIM
Pe3yNbTaTOM NMPOMEKYTOYHON aTTeCTAllUU MO TUCITUIUINHE.

B oOmeli oueHke MO AWCHUIUIMHE SK3aMEHAIMOHHBIE OAlbl yYUTHIBAIOTCS B
COOTBETCTBHUH C IIPaBUIIAMH OAJITbHO-PEUTHHTOBOM CHCTEMBI, ycTaHOBIIEHHBIMU B HI'TY.

4. Bomnpocsl K 3K3aMeHy M0 TUCHUNJInHe «Pu3nka»

1. TIpocTpancTBo U Bpems B MexaHuke HproToHa. MHepnmanbHBIE CHUCTEMBI OTCUETA, METOJI
koopauHat. KoopauHaTHBIN, BEKTOPHBIM W E€CTECTBEHHBIH CIIOCOOBI OMUCAHUS JIBHOKECHUS
MaTepUAIbHON TOYKH.

2. 3axonsl fuHaMuku Herotona. Cuiiel B MEXAHUKE.

3. Umnynec B Mexanuke HpioToHa. 3aK0H COXpaHEHUS UMITYJIbCA.

4. 1leHTp UHEPLIMHU U €r0 3aKOH JABUKECHUSI.

5. /IBmwxeHue Tena ¢ mepeMeHHOM MacCoH.

6. [Ipunmun otHocutensHocTy [anunes. [IpeoOpa3oBanus [anumes u ux cieacTBusl.

7. Pabota u MomHOCTh. Teopema o MpUpaIieHnd KHHETHIECKON SHEPTHH.

8. IloteHmanbubie cUITbL. [IprMephl MOTEHIIMATBHBIX CHIIOBBIX TOJICH: MOJIe CHUJI TATOTEHHSI, TI0Je
ynpyrux cun nedopmarin. CBsi3b MEXKIY CHIION M MOTCHIMAIBHON SHEPrueil. 3aKOH COXpaHEHUs
SHEPIUU B MEXAHHUKE.

9. IlpumeHeHHE 3aKOHOB COXpaHEHUs] MMITyJbCa M DSHEPrHM: pacmajibl, yIpyrue M Heynpyrue
CTOJIKHOBEHUS YaCTHII B HEPEISITUBUCTCKOM NPUOIIbKeHUH. VIMITYIIbCHBIE TarpaMMBL.

10. MomeHT uMITySIbCa YaCTHIIbI U CUCTEMbl YacTULl. 3aKOHBI U3MEHEHUS] U COXPAaHEHUS] MOMEHTa
UMITYJbCA.

11. DnemMeHThl KMHEMAaTHKU BpAIaTeIbHOTO ABMKEHUS TBEPIOTO TENa: BEKTOPHI 3JIEMEHTAPHOTO
yria moBOpOTa, YIIIOBOW CKOPOCTHU U YTIIOBOTO YCKOPEHUSL.



12. MoMeHT uMIyJIbca TBEPIOTO Tella, OCHOBHOE YpaBHEHHE TUHAMHUKH BPAIATEILHOTO JIBUKCHUS
TBepAoro tena. Kunernueckas sSHEprus BpalaTrenbHOTO IBUKEHUS TBEPAOro Tela.

13. CBoOOIHBIC OCH BpAIICHUS U T1aBHBIE MOMEHTHI HHEPIH. CBOOOHBIM CHMMETPUYHBIN BOTIOK,
TSDKENBIM CUMMETPUYHBIA BOJTYOK, THPOCKOIIBI U UX IPUMEHEHHUSL.

14. 3apgaua Kemnepa: 3akoHBl COXpaHEHHs, KAueCTBEHHBI aHaIW3 JBW)KEHUS JIBYX Tell,
B3aUMOJICHCTBYIOIIMX IMOCPEICTBOM KYJIOHOBCKHMX cui. 3akoHbI Kerepa, THIbI opOUT B 3a1aue
Kermnepa.

15. JIpwkeHWe B HEMHEPIMAIbHBIX cHCTeMax otcdera. LleHTpoOexHas W KOPHOIMCOBA CHIIBI
WHEPIUH.

16. Tlpuammn oTtHOcHTenbHOCTH OiHIITEHHA. Omnbir Maiikenscona-Mopmu  [IpeoGpazoBanust
JlopeHlla ¥ MX CIEACTBUS: OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH, 3aMEJICHHE XOAa BpEMEHHU
JBIDKYLIUXCS YaCOB, COKPAIIEHUE JUTUHBI JBIKYILUXCS MTPEIMETOB, 3aKOH CII0KEHHS CKOPOCTEN.

17. TlpoctpaHCTBO-BpeMsl CHEIMATBHOM TEOPUU OTHOCUTEIBHOCTHU: IOHATHUE O TE€OMETPUH U
npocTpaHcTBe MUHKOBCKOTO, IPUYMHHO-CIIEICTBEHHAsI CTPYKTYpa COOBITUI B 3TOM IPOCTPAHCTBE.
WuBapuantsl npeoOpazoBanuii JlopeHna: nHTepBan 1 COOCTBEHHOE BpeMsl. YeThIPEeXBEKTOPHI.

18. UeThIpexBeKTOphI CKOPOCTH M UMITyIbca. MMiynbe, monHas sHeprusi U KWHETU4ecKasi SHEpPrust
PENATUBUCTCKOM YacTUlIbl. Paciaibl M CTOJIKHOBEHUSI PENSITUBUCTCKUAX YaCTHII.

19. PenatuBuCTCKOE YpaBHEHUE NBHKCHUS. YeThIpexcria.

20. TepmonMHAMUYECKUH U CTAaTUCTHMUYECKUN METOJBI OMMCAHUS TEIJIOBBIX CBOWCTB BEIIECTBA.
Tepmonunamuueckoe paBHOBecrue. CTaTUCTUYECKHM CMBICT aOCONIOTHOH TEeMIEpaTypBhl.
YpaBHEHHE COCTOSTHUS WCATBHOTO Ta3a.

21. Pabora, Teruiora u BHYTpeHHsist aHeprus. [lepBoe Hauano TepMOJIMHAMUKY U €T0 TPUMEHEHUE K
U30IIPOLIECCaM.

22. 3aKOH paBHOpACHpEEIEHHs SHEPTHU 110 CTETIEHsIM CBOOOABI. TernoeMKoCT! Mpy MOCTOSTHHBIX
JTaBJIEHUH U O0OBEME.

23. AnrabaTuyecKuii mporiecc.

24. O6patuMble U HeoOpaTHMbIe Tporiecchl. [ukmmueckuit mporecc. AHAINU3 UIEaTbHON TETUIOBOM
MaImHel, padoTarorieii no Kty Kapro. KIT/I TenmoBsix MarmmH 1 3h(HEKTHBHOCTh  XOJIOAUIBHBIX
MariuH

25. PaBenctBo Knaysmyca misi oOpaTMUMBIX IHMKIMYECKHAX TPOIIECCOB W SHTpOMUsA - (PyHKIWS
coctosiHus BemiectBa. HepaBeHcTBo Kimaysmyca misi HEOOpaTHMBIX IUKIAYECKUX TPOIECCOB.
Paznuynblie popMynrpoBKH BTOPOro Havyajia TEPMOAMHAMUKY U X SKBUBAJICHTHOCTh. HeyObiBaHue
SHTPOIUU TEIIOU30JIMPOBAHHBIX TEPMOIUHAMUYECKUX CUCTEM.

26. Cratuctryeckoe pacmpezaencHrne MakcBeiia MOJIEKYN Ta3a Mo CKOpocTsM. PacmpenencHue
MakcBera 1o abCOMOTHBIM 3HAYEHUSIM CKOPOCTEH U 10 KuHeTHYecKuM sHeprusm. Omnpit LlTepHa
27. VineansHblii ra3 BO BHEIIHEM T10J1e, OapoMeTprueckas hopmyia. CTaTUCTHUECKOE paclpeielieHre
bonbimana.

28. Pacripenenenne Makcpesuia-bombiimana.

29. DneMeHTapHast TEOpUs ABJICHHI epeHoca. BA3KoCTh, TEIIONPOBOIHOCTD, AU PY3usl.

30. OTcTyIuieHus OT 3aKOHOB HJICATbHBIX Ta30B. PeanbHbie ra3pl. YpaBHeHue Ban-nep-Baanbca.

5. Ilpumepsl 3a1a4 K 3K3aMeHy MO JUCHUILINHE «DU3UKa»

1. JIBwkeHrne MarepuaibHOW TOYKH, IEpEeMEIIaromencs Mo TpsAMOH, 3aJaHO ypaBHEHHUEM
S =4t + 2t +1. B uarepsane BpeMeHu oT 1 10 2 ¢ HAWTH MIHOBEHHBIE CKOPOCTU U YCKOPEHHUS B

Hayasie ¥ B KOHIIE MHTEpBaja, CPEAHIOI0 CKOPOCTh IBMKCHUSI.

2. JIBa MaxOBHKa B BHJIC AUCKOB OJMHAKOBBIX PaIyCOB U MacC OBIIIM PACKPYUYECHBI 10 CKOPOCTH
Bpamenus 480 o0/MuH M mpenocTaBieHbl camuM cebe. [loa neficTBueM CHII TpeHHs BajoOB O
MOAIIUITHAKY TIEPBBIA ocTaHOBUIICS uepes 80 ¢, a BTopoit caenan 240 060poTOB 10 OCTAaHOBKH. Y
KaKOTr0 MaxOBHKa MOMEHT CHJI TPEHHUS BAJIOB O TOAIIMITHUKH OB OOJIbIIIE ¥ BO CKOJIBKO pa3?



3. I'py3 maccoii 700 kr magaet ¢ BEICOTHI 5 M /1715 3a0uBKU cBan Maccoit 300 kr. Halitu cpenHioro
CUILY COIPOTHUBJICHUS TPYHTA, €CJIH B PE3yJIbTaTe OJHOTO y/apa cBas BXOJUT B TPYHT Ha MIYOUHY
4 cMm. Y ap MexXIy Tpy30M H CBacil cyuTaTh aOCOIIOTHO HEYIIPYTUM.

4. TlonBoguas nmoaka maccoi 10 T HaumHaeT BemibiTHe ¢ rnyouHbl 100 m. Cuna Apxumerna,
JeicTByromas Ha J0oAKy, paBHa Fa = 99,25 kH. Cuna conpoTuBieHus BOAbI NPONOPLHOHAIbHA
BTOpOIi cTemenu ckopoctd F, = o -v?, tme o = 50 kr/m. HaiiTu cKOpOCTb JIOJKH B MOMEHT €e

BCIUTBITHS HA TIOBEPXHOCTb.

5. TN'opuzoHTanbHas 6ajKka OMUpaeTCcsl CBOUMH KOHIIAaMH Ha JiBe omopbl. OgHY U3 Omop OBICTPO
BBIOMBArOT. ONpeIeUTh CIITY JaBJICHHs OAJIKH Ha IPYTYIO OMOPY cpasy MOCie yaaieHus IEPBOK.
Macca 6anku M. bajaky cuuTaTh OTHOPOIHBIM CTEPIKHEM.

6. B 3amkHyTOM 00BEME comepxuTcs [6 2 kucinopona npu temmeparype I = 0 C. Kaxoe
KOJIMYECTBO TeIJIa HY>)KHO COOOIIUTD razy, 4ToObI CPeIHAS CKOPOCTh €ro MOJIEKYJ YBEITUYHIIACh
Ha 1%?

7. Kakoe KommdecTBO Teruia morpeOyercss Ha Harpesanme 1u® Bosayxa or 0 mo / C mpm
MOCTOSSHHOM  O0beMe€ M  HayaJlbHOM  JAaBJICHHHM, COOTBETCTBYIOUIEMY HOPMAaJbHOMY
aTMochepHOMY.

8. IlmoTHOCTh BO3AYyXa NpU HOPMANbHBIX YCIOBUAX p =1,29KS/ .. CpaBHUTH MOIy4YEHHBIH
M

pe3yabTaT ¢ HarpeBanueM Bo3ayxa ot 90 o 9/ C. Bo3ayx cunTarh IByXaTOMHBIM Ta30M.
9. Onpenenuty KIIJ| nBurarens BHYTpEHHEro cropaHusi, pabotaromemy mno uukiay OTTO,
COCTOSIIIIEMY M3 JBYX H30XOp M JABYX aauabaT. MakcumalbHOE 3HAU€HHE CTENEHH CHKaTus

Viuax [V =8,5. TIposykTs! cropanns GeH3HHA CUMTATH MHOTOATOMHBIM Ta30M.
10. Haiitu npuparmieHre SHTPONUH ABYX MOJIEH UeaTbHOTO ras3a ¢ MoKa3aTeieM aauadaTel ¥

= 1,3, eciii B pe3yJIbTaTe HEKOTOPOTO TEPMOJAMHAMUYIECKOTO Mpoliecca 00beM Tra3a yBEJIIMUUIICS B
2 pa3a, a JaBJI€HME ra3a yMEHbIIWIOCH B 3 pasa.



denepanbHOE rOCYAapPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTETY

Kadenpa npuknanHoii u TeopeTuueckont GuU3NKu

acnopr
pacueTHO-Tpaduueckoro 3aaanus (padborTbl)

no aucuumuinae «Puznkay, 1 cemectp

1. MeToanka oeHKH

Brimonaenue pacuetHo-rpaduueckoro 3amanus (padots) (mamee - PI'3(P)) sBasiercs
dopmoii Tekymei arrectTanuu (KOHTPOJIS) 0 AUCHUIUINHE, TIPEAYCMOTPEHHON YUeOHBIM IUIAHOM.
Hens PI'3(P): cTymeHTHI MOJDKHBI OCBOMTH M HAy4YUTHhCS MPOTPAMMHOM peaM3aIiuu
OPUHIUIIOB, METOAOB W AJITOPUTMOB pELICHHS OCHOBHBIX M BCIOMOTATENBHBIX 3a7ay IO
JTUCIUTIINHE (QU3HKA.
O6s3atenbHbIM 3neMeHTOM PI3(P) sBnsitoTes pemieHue 3aaad o (GU3HKE U TOCTPOCHUE
rpadukoB (PU3NUECKUX 3aBUCUMOCTEH.
Howmep 3aganust cooTBeTCTBYET nocieaneit mudpe (mudpam) B HoMepe 3a4eTHON KHIKKA
(cTryneHueckoro OuieTa).
PT"3(P) BbInonHsETCS MHAUBUYAIBHO.
KonunuectBo 3amanmii  goctarodyHo st oOecmedyeHHs, KakIoro o0y4arouierocs
WHIUBUyanbHbIM 3aanuemM PI'3(P).
3amena 3ananus PI'3(P) ocymiecTBiseTcs Mo coriacoBaHMIO ¢ MPENoaaBaTesieM U3 uyucia
pEe3€pBHBIX (HE 3aHSTHIX) 3aJaHUIL.
[lepen BbImOMTHEHUEM 3a7]aHUsI CTYACHT JTOJKEH O3HAKOMHTHCS C MPABUIOM O(OPMIICHHUS
otueta o PI'3(P).
[IpenogaBaTenb OCYIIECTBISIET PYKOBOJCTBO IO BBHIMOJHEHHIO 3a/1aHUs, OKAa3bIBAET
KOHCYJIbTAlIMOHHYIO TIOMOIIb ¥ TpUHUMaeT oTueT 1o PI'3(P).
[lo pesynbraram BbmmosHeHust PI'3(P) BblmosiHs€TCS OTYET, KOTOPBI COCTOUT U3
CIEIYIOIINUX YaCTEe:
1. TutynbHbIH IUCT (CM. HUXKE)
2. 3amanwme 1 (Mo BapraHTam)
3. 3amanwme 2 (10 BapHaHTaMm)
4. 3apanue 3 (0 BapHaHTaM)

Tpebosanus k oghopmaenuro:

PI'3(P) BeimonusieTcs B (opMe pyKONMUCHOrO oTueTa Ha jucrax ¢opmara A4, co
CTaHJAapPTHBIM TUTYJBHBIM JIUCTOM, aHAJIOTMYHOM TOMY, KOTOPBIA HCIOJNB3YETCS B OTYETaxX IO
nabopaTopHbiM paboTam 1o (Qu3MKe, ¢ yKazaHHeM (aMwiKM CTyJeHTa U (paMHIUH
npenoaaBaTesis, HoMepa IrpyIibl, OTMETKH O 3aIIHTE.

OTtder B yCTaHOBJIICHHBIE CPOKH caaeTcs Ha kadenpy st npoBepku. [IpemomaBatens
OILICHMBAET KayeCTBO PAaOOTHI, OTMEUYAET IMOJOXKHUTEIbHbIE CTOPOHBI M HEAOCTAaTKU pabOThl U
OTIpeNieNIsieT, IOy CKaeTcs I OoHa K 3amuTe. [Ipy Heo6X0AMMOCTH MpenoAaBaTelb BO3BpAIaeT
PI'3(P) ctynenty mist 1opaOOTKM M YCTaHaBIMBAE€T CPOKH IMOBTOPHOTO TPEIOCTABICHUS IS
npoBepku. J1o 3amUThl pabOTHI CTYIEHTOM JIOJDKHBI OBITH CAENaHbl HEOOXOAMMBIE UCTIPABIICHUS
U JIONIOJTHEHUS 110 BCEM 3aMEYaHUsIM MPEnojaBaTesl.

[Ipu nonoxkurensHoM pe3yinbrare orieHuBanus PI'3(P) cryaeHT 3ammuiaer e€ 10 ceccuu B
Ha3HAaYeHHOE TPEeIo1aBaTeeM BpeMs.

3amuta PI'3(P) cocront B WHAMBHAyaJIbHOM YCTHOM CcOOeCeOBaHMU CTYyJEHTa C
npenoAaBaTeneM. B mporiecce 3amuThl BHISBISETCS YPOBEHb 3HAHWN CTYAEHTA, CTENEHb €ro



CaMOCTOSITEIILHOCTH TPH BBITIOTHEHUH pa0oTHI. [10 pe3ynbprataM 3aIuThl CTYACHTY BBICTABIISCTCS
OLIEHKa B COOTBETCTBUHU C KPUTEPHUSIMH, IPUBEIECHHBIMU B 1. 2 Hactosuiero [lacrnopra.

2. Kputepum oueHKH pe3yjbTATOB 00y4eHHUsl, COOTHECEHHbIX ¢ YPOBHSIMH OCBOEHUSI
HHIMKATOPOB JOCTH:KEHUs] KOMIIeTeH il

OOmue mpaBuiia BBICTABICHUS OIIEHOK TEKYLIEH aTTecTaluy OINpeAessioTcs OalibHO-
PEUTHUHIOBOM CUCTEMOM, yCTAaHOBJICHHOU JIOKaIbHBIM akToM HI'TY.

PI'3(P) cumTaeTcsi BBIMOJHEHHOW HA MPOJABMHYTOM YPOBHE, €CIIM BCE HEOOXOJIMUMBIE
pacdeTbl MPOU3BEACHBI CaMOCTOSATENbHO M 0e3 ommbok; Bce pasnenbl PI'3(P) BwimonHeHsI
MPaBUJILHO W B TMOJIHOM o0BeMe; paboTa odopMiIeHa B COOTBETCTBUU C TPEOOBAHMIMU; ClIaHA
MperoAaBaTeNlio B yKa3aHHbIE CPOKM M HE BO3BpaIlaiach ISl MTOpaOOTKH, NAHBI IMOJIHBIE U
pa3BepHYThIE BBIBOABI M PEKOMEHJAIMU; HA 3allUTe€ CTYJIEHTOM JaHbl YBEpPEHHbIE W
apryMeHTHPOBaHHbBIE OTBEThl. COBOKYITHOCTH 3aINIAHUPOBAHHBIX PE3yIbTATOB M COOTHECEHHBIX C
HUMHU UHAMKATOPOB JOCTM)KEHHS KOMIIETEHLUUH HE COAEPKHUT MpoOesoB. 3aKperuieHHbIE 3a
PI'3(P) xommneTeHnnu chopMupoBaHbI Ha IPOABUHYTOM ypoBHE. OLieHKa cocTaBisieT om 25 0o 22
bannos.

PI'3(P) cunTaercst BHIIOJHEHHOW HA §a30BOM YpPOBHE, €CJIM BCE HEOOXOAUMBIE pacUeThl
MIPOU3BEICHBI CAMOCTOSITENIEHO U 0€3 CYIIeCTBEeHHBIX OMHMO0K; Bce paznensl PI'3(P) BeimonmHeHBI
NpaBUIBHO, HO €CTh 3aMEYaHus K MOJHOTE MpeIocTaBiIeHus nHpopmanuu; padbora opopmieHa B
COOTBETCTBUHU C TpeOOBAHMSMHM; CllaHA MPENOAABATENI0 B YKa3aHHbIE CPOKM U OJHOKPATHO
BO3Bpallajiach CTYICHTY MIJii HE3HAYUTEIbHON HOpaOOTKH; B 3aKIFOUEHUU JaHBI BBIBOJBI U
PEKOMEHALNY; Ha 3alIUTE CTYICHTOM JIOMYLIEeHbl HENPUHUIUITHATbHbIE OIHOKU. COBOKYITHOCTD
3aIUTAHUPOBAHHBIX PE3YyIbTaTOB M COOTHECEHHBIX C HHUMU WHIWKATOPOB JIOCTIIKEHUS
KOMITETCHIIMM COJIEPKUT HECylIecTBEeHHBIC Mpobenbl. 3akperieHHbie 3a PI'3(P) xommnereHun
chopmupoBanbl Ha 6a30BoM ypoBHe. O1ieHKa cocTaBisieT om 21 do 16 6annos.

PI'3(P) cuumTaercst BBINOJHEHHOW Ha NMOPOrOBOM YpPOBHE, €CIM BCE HEOOXOIUMBIE
pacueTsl TPOU3BEIEHBI CAMOCTOSTENFHO, HO C OIIMOKAaMH, 4YacThb U3 KOTOPBIX HOCHUT
NPUHIUITHAIBHBIN XapaKTep; €CTh 3aMeYaHus K MOJTHOTE MPeA0CTaBIeHH HH(OopMaIm; padboTa
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMH, CHaHA MPENOAaBATEN0, HO HEOJHOKPATHO
BO3BpAIllajach CTYACHTY JUIsl JOPAOOTKH; B 3aKIIOYEHUHU JAHBI KpaTKue BHIBOJGI; 3anuTta PI'3(P)
BBI3BIBACT y CTYJIEHTa cepbe3HbIe 3aTpyAHeHHs. COBOKYMHOCTh 3aIlJIAaHUPOBAHHBIX PE3YyIbTaTOB
U COOTHECEHHBIX C HUMH WHAWKATOPOB JOCTIIKEHUS KOMIETCHIUI CONEPKUT CYIIECTBEHHBIC
npobenbl. 3akpervieHHble 3a PI'3(P) kommereHnuu chopMUpOBaHBI Ha MOPOTOBOM YPOBHE.
Omnenka cocrasisiet om 15 0o 12 bannos.

PI'3(P) cuutaeTcsi He BBINOJHEHHOW (HIKE TOPOTOBOTO YpPOBHS), €CIH PaCUEThI
NPOM3BEACHBI C CEPhE3HBIMH OMIMOKAMH; €CTh 3aMeuyaHHWs K TMOJHOTE IPEeIOCTaBICHHUS
uHpopmanmu u odopmienuto; PI'3(P) Obula cmana mnpenonaBareiro, HO HEOJAHOKPATHO
BO3BpAIlaJach CTYACHTY UIsl 1OPabOTKH, YTO HE MPUBEIIO K yiayulneHuto ee kauecta; PI'3(P) e
JOTIYIIEHA 10 3alUThl, YTO CBUJETEIHLCTBYET O HEYIOBIECTBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYACHTOM pe3ynbTaToB. COBOKYMHOCTh 3aIUIAHWPOBAHHBIX PE3YJIBTaTOB M COOTHECEHHBIX C
HUMHU HMHJIUKATOPOB JOCTH)KCHHS KOMIETCHIIMA COJEPKUT MHO>KECTBEHHBIC CYIIECTBEHHBIC
npoOensl. 3akperiennbie 3a PI'3(P) komnerenuun He chopmupoBanbl. O1ieHKA COCTABIISIET MEHEE
12 Gannos.

3. IIkajaa oueHkKH

B oOme#i onenke mo mucummuinae Oamnbl 3a PI'3(P) y4yuThIBaroTCss B COOTBETCTBUH C
npaBWiIaMyd  OaJUIbHO-PEUTHHTOBOW  CHCTEMBI, TIPUBEJACHHBIMH B pabodeil mporpamme
JUCLUIUINHBIL.

PI'3(P) kak ¢opma Tekyiieit arrectanyu (KOHTPOJIS) MO AUCIHUIUTMHE CYUTACTCS YCIISIITHO
BBITIOJIHEHHOM, €CJIM CyMMa IMOJTyYeHHBIX OaIoB IO BCEM €0 3aJaHUsIM COCTaBIsieT OT 25 1o 12
0aJI0B BKJIFOUUTEIBHO.



4. IlpumepHbliii nepedensb 3aganuii PI'3(P)

PI'3 (1 cemectp) no Temam «MexaHUKa U TEOPUSI OTHOCUTEIBHOCTH» U «TepmoanHamuka u
MOJIEKyJIsipHas (u3uka» couepxkarcs B ydeOHoMm mocobum: [lyOporckmii B. I. Mexanuka,
TEpPMOJMHAMHKA M MOJIEKYJIsipHas (pu3MKa: COOPHMK 3a/1a4 U MPHUMEPHI X PEUIeHus : yuyeOHoe
nocobue / B. I'. lyoposckuit, I'. B. Xapnamos ; HoBocu0. roc. TexH. yH-T. - HoBocu6upck, 2010.
- 173, [3] c. : un..

Pexxum moctyna: http://elibrary.nstu.ru/source?bib_id=vtls000136694

IIpumep Tunosoro PI'3(P):
Ilepsas wacmv PI'3(P) no meme «Mexanuka u meopusi OMHOCUMENLHOCTIUD.

1. MatepuanbHasi TOYKa JABIXKETCA IO MPSMOM JIMHUU. 3aKOH JABW)KCHHUS HMEET BHUJ
x(t) = A+ Bt +Ct?+Dt], A=2m, B=-3wml, C=1wm/c’, D=5wm/c’. HaliTu 3aBHCHMOCTb
CKOPOCTH M YCKOPEHMS TOUYKHU OT BpeMeHHU. OnpenennTb KOOPAUHATY X, CKOPOCThb V U YCKOpPEHUE
a, KoTopble OyJeT UMETh TOYKa B MOMEHT BpeMeHu t=>5c. Kakoil myTh mpoiAeT TOYKa 3a 3TO
Bpems? [loctpouts rpaduku 3aBucuMocTH X(t), v(t), a(t) B mnTepBane ot t=0 ¢ g0 t=10 c.

2. Teno OpouieHo moj yriioMm o =60° K TOPU30HTY € HadajabHOH CKOpOCThIO vy =30M/c.
Haiit nanbHOCTE S M Bpems noseTa t,, a Takke MaKCUMaJbHY0 BBICOTY IoabeMa Teia h. Haiitu
HOpMaJIbHOE a,, TAHMCHIUAJIbHOE &, U IOJHOE & YCKOPEHMs, a TAaKXKE paanyC KpHUBHU3HBI
TPaeKTOPUHU p B MOMEHT BpeMeHH t=t /3.

3. TBepmoe Tenmo BpamiaeTcsi BOKPYT HETOABIKHOW OCH TakK, YTO €0 YIJIOBask CKOPOCTh
3aBUCUT OT YIJIa MOBOPOTa ¢ IO 3aKOHYy ®O=mg—a@, IMe o, U a — MOJOKHUTEIbHbIE

nocTosiHHbIE. B MOMeHT Bpemenu t =0 yros ¢ =0. HaliTu 3aBUCUMOCTB yI1a TOBOPOTA U YIJIOBOU

CKOPOCTH OT BPEMEHU.
4. 1llaii0y TONOXKWIM HAa HAKIOHHYIO IUIOCKOCTh W COOONIMIIM HANpaBJICHHYIO BBEPX
HavyaJIbHYI0 CKOpPOCTh V. Koaddurment Tpenus mexny maiboit u miockocTbio paBeH K . Ilpu

KaKOM 3HAUCHMH yTJ1a HAKJIOHA o IIaiiba mpoiaeT BBepX MO MIIOCKOCTH HaUMEHbIIIee pacCTosHue?
Yemy OHO paBHO?

5. Paxera mogHuMaeTcs 6e3 Ha4YaJIbHOM CKOPOCTH BEPTUKAIBHO BBEPX B OJTHOPOTHOM IOJIE
cun TsbkecTd. HauanpHast macca pakeTsl (C TOIUIMBOM) paBHa M. CKOpOCTh ra3zoBoil cTpyu

OTHOCHUTENILHO pakeThl paBHa U. [IpeHeOperasi CONpPOTHBICHHEM BO3/ayXa, HAWTH CKOPOCTH
pakeThl B 3aBUCUMOCTH OT €€ Macchl M U BpeMeHHU nojbema t.

6. HaiiT TeH30p WHEPIMU TOHKOTO JHMCKAa OTHOCHTEIBHO OCEH, MPOXOIAIINX 4Yepe3 €ro
eHTp. Macca qucka m, paauyc aucka R.

1. HOTGHI_[I/IaJIBHa}I OHCPTIUA 4aCTUILIBI, HaXOI[HH_IGI\/JICSI B HCHTPAJIbHO-CUMMCTPUYIHOM CUJIOBOM

nosie, umeeT Bug U =a/ r? _b/ rG(HOTeHI_II/IaJ'I Jlennapa—JIxonca), rae a u b — moaoKuTeIbHbBIC
KOHCTaHTHI. HailTu cumy, NeHCTBYIOIIYIO Ha 4acTHIly, U padoTy, COBEpIIaeMyl0 HaJl YacTHUIIEeH
CWJIAMH TIOJIS TIPH Tiepexoae yacTuibl u3 Touku (1, 5, 0) B Touky (0, 2, 2).

8. Illap maccoit M, ABMKYIIHUICS CO CKOPOCTBIO V (V << C), yIapsAeTcs O HETOABM)KHBIHN 1ap
Takoi ke Macchl. [locie abCcoMOTHO yIIPyroro HEIEHTPAIBHOTO y1apa Mmaphl pa3aeTaloTCs MO/
yrilaMi o U 3 K HampaBJICHUIO ABMKEHUsS MEpBOro mapa. Jlokazatb, 4TO yroji pasiiera 1mapoB
oa+B=m/2.

9. B cucreme K’', OoTHOCHUTEIBLHO KOTOPOH CTEPIKEHH TOKOUTCS, OH UMEET JUHHY |' =1 M u
obpasyeT ¢ ocsio X' yroi o' =45°. Onpenenuts B cucreMe K mnHy crepskus | 1 yroi o, KOTOpbIi
o0pasyer cTepkeHb ¢ 0ChI0 X. OTHOCUTEIBHAS CKOPOCTh CHCTEM paBHa U = 0,5 c.

10. /IBe oiMHAKOBBIE YACTHIIBI MAacCCOM M KaXk[asi JIETAT HaBCTpedy APYT APYTY C OAUHAKOBOMN
MO0 MOJIYJIFO CKOPOCThIO V . CTOJIKHYBIIKMCH, YaCTHUIIBI CIMBAIOTCA B OAHY yacTuily. KakoBa macca
M ob6pazosasuielics actunbl? Haiitn M s vV, paBaoit: 0,1¢; 0,5¢; 0,999c.


http://elibrary.nstu.ru/source?bib_id=vtls000136694

Bmopas yvacme PI'3(P) no meme « Tepmoounamurxa u MOIeKyIapHas u3uxay.

1. laBnenue Bo31yXa BHYTPU IUIOTHO 3aKyNMOPEHHOW OyThUIKHM Tpu Temmeparype t1 = 7 °C
obuto p1 = 100 xIla. [Ipu HarpeBanuu OyThUTIKM MpoOKa BhUIeTena. Jlo Kakoi Temmepartypsl t2
Harpenu OyTBUIKY, €CIIM H3BECTHO, YTO MPOOKa BBUIETENA MIPU JABICHUH BO3TyXa B OyTBUIKE P =
= 130 IIa?

2. Macca m = 12 r a30Ta HaXOJIUTCSI B 3aKPBITOM cocyie o0beMoM V =2 11 mpu Temriepatype t =
10 °C. Ilocne HarpeBaHus 1aBJIeHHE B cocyze cTaio paBHeM P = 1,33 MIla. Kakoe konuuecTBo
TerIoThl Q cOO0IIEeHO ra3y Mpy HarpeBaHUU?

3. WneanbHplii a3 (y W3BECTHA) COBEpPILIACT KPYrOBOM IPOLECC, COCTOSAMIMUA M3 ABYX

U30TEPM U JIBYX M300ap. M3oTepMudeckue mporeccsl mpoTekaroT npu temmeparypax 71 u T2 (T1
> T?), nzobapryeckue — IpH AaBIeHHUsX P1 1 P2 (P2 B e pa3 Oosbure, yem p1). Haiita KI1/] nuxkia.

4. TerutoBast MamMHa, padoraromias mo nukiy KapHo, 3a MK MOJydaeT OT HarpeBaTels
kosnmdectBo Termotel Q1 = 2,512 kJlx. Temneparypa HarpeBarens T1 = 400 K, temnepatypa
xononunbHuka 72 = 300 K. Haiitu paboty A, coBepiiaeMyr0 MalIMHOW 3a OIUH LMK, U
KOJINYECTBO TEIUIOTHI Q2, OTIaBaeMOe XOJIOMIBHUKY 32 OAMH UKL

5.2nTponusa 1 r azora npu Temmneparype 25 °C u maBnenuu 1-10° Ila pasma S1 = 6,84
Jx/(r - K). Onpenennts suTponuio 2 r asora npu Temneparype 100 °C u gasnennu 2 - 10° Ia.

6. [TomuTponuyecKuM MPOIECCOM HAa3bIBACTCS MPOLECC, MPOUCXOISAIIUN € TOCTOSHHOMN
teroeMkocThio  C. KpuBas, wusoOpakaromasi NOJUTPONMYECKUM IPOLECC, Ha3bIBaeTCs
noautponoi. HaliTi ypaBHeHHe NOIUTPONBI s UAEATBHOTO ra3a, TerioeMKocTb Cv KoToporo
HE 3aBHUCHUT OT Temmeparypsl. PaccmorpeTs yactHbie ciaydau: 1) C = Cv, 2) C = Cp, 3) C = 0,
4) C=0.

7. BBIMMCIUTH CKOPOCTH Vq/, TEIJIOBOTO ABMKEHHUSI MOJIEKYJIbI Ta3a, ONPEAEIISIEMYIO YCIOBHUEM,
YTO TOJIOBUHA MOJIEKYJ JBHXKETCSI CO CKOPOCTbIO, MEHBIIIEH, YeM Vq/,, @ Jpyras MOJOBHHA — CO
CKOPOCTBIO, OOJIBIIEH, 4eM Vy)5 .

8. IIpocTpaHcTBO MEXay ABYMsI OOJNBIIUMH TOPHU3OHTAIBHBIMU IIACTHHAMH 3aIlOJTHEHO
requeM. Paccrositnue Mexnay muiactuHamu 50 MMm. HibkHSsS TiacTHHA MOAAEPKUBACTCS TPHU
temneparype 290 K, Bepxuss — npu 330 K. JlaBnenue raza 61u3ko kK HOpManbHOMY. Haiitn
IUIOTHOCTH ITOTOKA TEIIA.



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs
«HoBocnubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa npukiiagHoit 1 TEOpETUIECKON PUBHKH

IHacnopr 3x3ameHna

10 TUCHUIUTMHE «DPU3HNKa», 2 CEMECTP

1. Meroauka oleHKH

DK3aMeH TpPOBOAWTCS B yCcTHOW ¢opme, mo Owreram. bumer cocrout u3 3 BONPOCOB U
dbopMupyeTcst IO CISTYIONIEMY TTPaBHITY:
— TIEPBBIN BONPOC BBIOMpAETCS M3 Tuara3oHa Bonpocos 1-20;
—  BTOpOM BOIPOC U3 JHaIia30Ha BOIpocoB 21-41;
— TpeTui BOmpoc — 3a7a4a (MpUMepsI 33/1a4 IPUBEIICHBI B I1.5).
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTATHl O0OYUEHUS IO AUCHHUILIIMHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMHU B IPOrpaMMe MHIMKATOPAMU JOCTUKEHHSI KOMITIETEHIIUH.
Ha »sk3amene mpenonaBarenb BIpaBe 3a/1aBaTh CTYACHTY YTOUHSIOIINE W JOMOTHUATEIHHEIC
BOTPOCHI U3 00111eT0 TIepeyHs (1. 4).

DopMa >K3aMEHAIMOHHOTO OKJIeTa

HOBOCUBUPCKUI I'OCY JAPCTBEHHbINM TEXHUUECKWM YHUBEPCUTET
Qakynsrer OTO

Bbuaer Ne
K 9K3aMeHy 10 aucuuruinie «duznka»

1. Dnextpudeckue 3apsaapl. 3akoH Kynona. MeToabl mosrydeHust 3JIEKTPUUYECKUX 3apsJIOB.
2. O0bscHenne napamarsetusma. OObsiCHEHHE GeppoMarHeTu3ma.

3. 3agaua. Bocemb 3apspKeHHBIX BOASHBIX Kareab paguycoM r = 1 mm u 3apaaom q = 0,1 aKn
KaKJ1asi CTMBAIOTCS B OJIHY OOIIYIO BOSHYIO Karuto. HailTu moTeHmman 60b101 Karuiu.

VYTBepxaaio: 3aB. Kapeapon noxkHocTs, DO
(moamuce)
(mata)

2. Kpurtepun ouneHKu pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB J0CTHKEHHs KOMIIeTeH Ui

OTBeT Ha S5K3aMEHALMOHHBIA OHJIET 3aCUMTHIBACTCS HAa MPOABHHYTOM YPOBHE, €CIIU
CTYIICHT TPOBOJUT CPAaBHHUTEIBHBIH KOMIUIEKCHBIH aHAIW3 MaTepuaa, BBIABISIET MPOOIEMBI,
OpeayiaraéT MEXaHW3Mbl WX PpEIICHHs, TMPEACTABIseT KOJIWYECTBEHHbIE XapaKTEePUCTUKU
OIIPEEIEHHBIX MPOIECCOB, IPUBOIUT KOHKPETHBIC TPUMEPHI, HE JIOMYCKAeT OMHMOOK 1 CIIOCOOeH
o0ocHOBaTh BbIOOp Merona pemieHus: 3agayd. COBOKYHMHOCTh pe3yJNbTaToOB OOYYEHHS IO
JMCIUIIMHE ¥ COOTHECEHHBIX ¢ HUMU MHIMKATOPOB JOCTIDKECHHS KOMIIETCHIUH HE COICP)KUT

1



npo0esoB. YCTaHOBJCHHBIE B MpOrpaMMe KOMIETEHIUH C(HOPMHUPOBAHbI B IOJHOM OOBEME.
Ouenka cocrasiisieT om 35 0o 40 6annos.

OTBeT Ha PK3aMEHAIIMOHHBIN OMJIET 3aCUUTHIBACTCS HAa 6230BOM YPOBHE, €CITU CTYACHT MIPH
OTBETE Ha BOMNPOCHI (OPMYJIHPYET OCHOBHBIC IOHSTHS, JaeT XapaKTePUCTHKY IPOIIECCOB,
SIBJICHUW, TPOBOJIUT aHAIW3 MPUYHMH, YCIOBHI, CIIOCOOEH MPEACTaBUTh KOJIHMYECTBEHHBIC U
KaueCTBCHHBIC XapaKTEPUCTUKH IPOIIECCOB, HE IOMYCKACT CYIIECTBEHHBIX OIIMOOK IMPH PEIICHUN
3anayr. COBOKYMHOCTh pPE3yJIbTaTOB OOYYEHHS IO MUCIUIUIMHE U COOTHECEHHBIX C HHUMH
WHIWKATOPOB  JOCTMOKCHHS ~ KOMIICTCHIMH  COJCPIKHT  HECYIIECTBEHHBIC  IPOOEIIBI.
YcTaHOBIIEHHBIE B TporpaMMe KOMITETEHIIMH ChOPMUPOBAaHBI Ha 0a30BoM ypoBHe. OlieHKa
cocrasisaeT om 34 0o 27 6annos.

OTBeT Ha K3aMEHAIMOHHBIN OHMJIET 3aCUMTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIA CTYICHT
IIPU OTBETE Ha BOIPOCHI JAeT ONpPECIICHHE OCHOBHBIX TOHSATHA, MOXKET IMOKAa3aTh MPHYUHHO-
CJIEICTBEHHBIC CBS3M SIBJICHUM, IPU PEIICHUU 3a7aud JOMYCKAeT HEMPUHIIUIHAIBHBIC ONMIMOKH,
HalpUMep, BBIYHCIUTEIbHBIC. COBOKYITHOCTh PE3YJIBTATOB OOYYCHHS I10 JUCIHUIUIMHE U
COOTHECEHHBIX C HHUMH WHAUKATOPOB JOCTIKCHHUS KOMIIETCHIIUNA COJEPKUT TMPOOEIIHL.
YcTaHOBIIEHHBIE B TIpOrpaMMe KOMIICTCHIIMH C(OPMHUPOBAHBI Ha TIOPOrOBOM ypoBHe. OlieHKa
cocTaBisieT om 26 0o 20 bannos.

OTBeT Ha DOK3aMCHAIMOHHBIA OWJIET CUMTACTCS HEYAOBJETBOPUTEIbLHBIM (HIKE
MIOPOTOBOTO YPOBHSI), €CITU CTYJAEHT MPHU OTBETE Ha BOIPOCHI HE JACT OIMPENEICHUN OCHOBHBIX
MIOHSATHH, HE CITOCOOEH IMOKa3aTh MPUIMHHO-CIICACTBCHHBIC CBSI3U SIBJICHUM, TP PEIICHUH 3a1a9n
JOITYCKaeT MPUHIUUATbHBIE OITMOKU. COBOKYITHOCTD PE3yJIbTaTOB O0YUYEHUS MO AUCIUILTHHE U
COOTHECCHHBIX C HUMH HWHIUKATOPOB JOCTHKCHHS KOMIICTCHIIMHA COJICPKHUT CYIICCTBCHHBIC
npoOernbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIETeHINH He chopMupoBaHbl. OIIeHKa COCTABIISET
Mmenee 20 b6annos.

3. IIIkana oneHKH

DK3aMeH CUMTAeTCsl CITaHHBIM, €CJIM CyMMa 0aJlIoB IO BCEM 3a[aHUsIM OUJIeTa COCTABIISIET OT
20 o 40 6amnoB BrmrounTensHO. CymMmma Menee 20 0amioB MpU3HAETCS HEYAOBIETBOPUTEIbHBIM
Pe3yJIbTaTOM NMPOMEKYTOYHON aTTeCTAllUU MO TUCITUTUINHE.

B oOmeli oueHke MO AWCHUIUIMHE SK3aMEHAIMOHHBIE OAlbl yYUTHIBAIOTCS B
COOTBETCTBHUH C TIPABUIIAMH OAJIIIbHO-PEUTHHTOBOM CHCTEMBI, ycTaHOBIIEHHBIMU B HI'TY.

4. Bomnpocsl K 3K3aMeHy N0 JUCHUNInHE «Pu3nka»

1. Dnexrpuueckue 3apsaanl. 3akoH Kynona. MeToapl mojiy4eHus SJIEKTPUUECKUX 3apsI0B.

2. HampsixeHHOCTh 3JeKTpocTaTudeckoro mojisi. [IoTok BekTopa HampsHKEHHOCTH UM TeopemMa
l'aycca.

3. Ilpumenenue Tteopembl ['aycca: anekTpocTaTHueckoe Tojie OECKOHEYHOW pPaBHOMEPHO
3apsHKEHHON TUTOCKOCTH; TT0JIe OECKOHEYHOM MPsSMOM TMHUYU ¥ OECKOHEUHO TTMHHOTO IUIHHIIPA;
noJie cephl  mapa; MmoJie INIOCKOTO, MIIHHAPUISCKOTO U C(hepruIecKoro KOHACHCATOPOB.

4. Cka4yoK HOPMAJIbHOM COCTABJISIONICH BEKTOpA E Ha 3apsiKEHHOM MTOBEPXHOCTH.

5. Teopema T'aycca B nuddepenmumansoit ¢opme. Ilpumenenue Tteopembl [aycca B
nuddepernuanpHon hopme.

6. Pabora B anekTpuyeckoMm moiie. PasHoCTh moTteHnuanoB. CBs3b MEXIY HANPSDKEHHOCTHIO U
MOTEHIIUATIOM 3JIEKTPOCTATUUECKOTO MOJIS.

7. Beluucienne MoTeHIMamNa mo HanpsbkeHHOCTH molist. O01mast 3aja4a 2IeKTPOCTaTUKH.

8. DNeKTpUUYECKUI AUTIOIND (I10JIE U0 ). DIEKTPUUECKUI AUIONb B 3JIEKTPUUECKOM I10JIE.

9. IIpoBOIHHMKM B SJIEKTPUYECKOM TOJIe. JEKTPUYECKass €MKOCTb. EMKOCTh MPOCTBIX
KOHJICHCATOPOB. DHEPTHUsl 3apsHKEHHOT0 KoHJeHcaTopa. CoefMHeHNE KOHACHCATOPOB. DHEPTHUS
3IEKTPUYECKOTO MOJIS.



10. Ionsipuzauusa au3neKTpuKoB. HanpsskeHHOCTh NOJIsE BHYTPHU JUAJIEKTPUKOB. M30TpomnHble n
AQHU3O0TPOMHBIC TUANEKTPUKU. [IpenoMienne TMHUI CMEIIeHHs 1 HAPsDKEHHOCTHU OIS,

11. 3aKkoHBI S3JEKTPUYECKOrO TOJISI B AUAJIEKTPHUKAX. OJIEKTPUUECKOE TII0JIe PaBHOMEPHO
MOJISIPU30BAaHHOTO 11apa.

12. Teopus nonsipu3aliuu JUAIEKTPUKOB C HEMOJIIPHBIMU MOJIEKYJIaMHU.

13. Teopusa mnonasgpuzauuv AUAICKTPUKOB C TMOJAPHBIMU MoJieKylamu. Cer’ero- u
MbE303JIEKTPUKHU.

14. BeiBo ypaBHEHUI MOJIA B AUIEKTPUKAX MTYTEM YCPEIHEHUS MUKPOCKOTTUYECKOTO TTOJIS.

15. XapakTepuCTUKH HJIEKTPUUECKOTO TOKAa. YpPaBHEHHWE HENPEpPhIBHOCTH. JlelicTBuUA
anekTpudeckoro Toka. 3akoH Oma. Conportusnenue. 3akoH Oma B quddepennunanbaoi Gopme.
16. OnextpoaBmwxkymas cuia. 3akoH OMa il HEOJHOPOAHOro ydacTka nenu. IIpasuia
Kupxroda.

17. MomHocTb Toka. 3akoH J[xoyns-Jlenna.

18. DnemeHTapHas Ki1accudeckasi TEOPHsI 3JIEKTPOIIPOBOAHOCTH METAILIOB.

19. Konaencarop B LI€TH C COMPOTUBICHUEM.

20. MomHOCTh BO BHEIIHEH 1IeTH U KOA(PPHUITMEHT T0JIE3HOTO TCHCTBUS UCTOYHUKA.

21. MarnutHoe B3aumozeiicTBUe TOKOB. 3akoH buo-CaBapa-Jlanaca. Pacuer uHaykuun
MarHUTHOTO TOJI Pa3IMYHBIX TOKOB. HanmpskeHHOCTh MArHUTHOTO TOJISL.

22. BzanmopeicTBe ABYyX NapaJlIeIbHbIX TPOBOJHUKOB C TOKOM. KOHTYp C TOKOM B MarHUTHOM
noJjie. MarHuTHOE oJIe COJICHOU/A.

23. Cuna Jlopenua. JIBuWKeHHE 3apsKEHHBIX YACTHI[ B JJICKTPUUYECKOM ToJie. JIBuKeHHe
3apsKEHHBIX YaCTUIl B OJHOPOJHOM MarHUTHOM mosie. OnpeaeneHue 3apsaaa 1 Macchl 3JIEKTPOHA.
24. TloTok BekTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca ajist MHAYKIIMU MarHUTHOTO TOJISI.
25. Hupkynsauusi BEeKTOpa MarHUTHOW MHIYKUMU. MarHuTHOe mosie OECKOHEYHO JUIMHHOTO
COJIEHOMJIA ¥ TOpPOUJa.

26. Iuddepennunanpras Gopma TeopeMbl 0 MUPKYIAIUA. BEKTOPHBINM MOTEHIIMA MarHUTHOTO
MOJIS.

27. KoHTyp ¢ TOKOM B MArHUTHOM T0J1€. MarHuTHBIA MOMEHT.

28. MarnuTHOE nose B MarHetukax. Kiaccudukanus MarHeTHKOB.

29. VYpaBHEHMSI MarHUTHOTO TOJi B TPUCYTCTBUM MArHETUKOB. ['paHUYHBIC YCIOBUS IS
BexTopoB B u H.

30. PaGoTa o mepeMeIneH o MPOBOTHUKA C TOKOM B MAarHUTHOM T10J1€. 3aKOH AJICKTPOMArHUTHON
uHaykiuu. uddepennmuanbaas Gpopma 3aKoHa SJIEKTPOMArHUTHOM UHTYKIIHH.

31. Camounnykiusa. WHAYKTUBHOCTh. TOK MNpH 3aMbIKAHUM M pPa3MbIKaHUM IENed C
WHAYKTUBHOCTBIO.

32. DHeprusi MarHUTHOIO MOJS H30JMPOBAHHOIO KOHTypa € TOKOM. B3anMHas MHAYKLHA.
B3aumnas sHeprus 1Byx TokoB. Tpanchopmaropsl.

33. MarHuTtHble cBOHCTBa aTOMOB. Maruuro-Mmexanuueckue siBieHusa. OObsCHEHUe
JMaMarHeTu3ma.

34. O6bsicuenue napamarietTusma. O0bsicHeHHne peppomMarneTusma.

35. DnekTtpuueckuii TOK B BakyyMme. TepmosnekTpoHHas smuccus. Popmymna Puvapacona-
Hemmana. 3akoH Tpex BTOPBIX JIeHrMiopa. D1eKTpOHHbIE JTaMITbl M UX MPUMEHEeHUs. BropuuHas
U aBTOJIEKTPOHHAS SMUCCHS.

36. DnexTpuyeckuil TOK B rasax. Monmsauus u pekomOuHanms. HecamocTosTenbHbIN pa3psi.
CamocrositenbHbIiN pa3psia (Teopus TayHceHaa). Buabsl caMOCTOSITEIBHOTO pa3psiia.

37. Teopus MaxkcBemna. Tok cmemenusi. YpaBHeHHss MakcBeula B HMHTETPAIBHOW H
nuddepernuanbHon hopmax.

38. PenstuBucTckuii xapakrep cuiibl JlopeHria.



39. PensituBHuCTCKAs MHBApUAHTHOCTh yYpaBHEHH MakcBeita. PensTuBucTckoe npeodpazoBanue
HOJIEH.

40. YeTsIpexMepHBIN MOTEHINAI U YETHIPEXMEPHasi IFIOTHOCTh TOKA. TeH30p 3JIEKTPOMAarHUTHOTO
HOJISL.

41. YpaBHeHuss MakcBeiia B MHBapUaHTHOM (popme. DHEpPTrus U UMITYJIbC 3JIEKTPOMArHUTHOTO
HOJISL.

5. Ilpumepsl 32124 K 3K3aMeHy N0 JUCUUILVINHE «DU3UKa»

1. Haiitu nHanpsbkeHHOCTh E 3ieKTpocTaTMdecKoro Mmoisi M €ro IMOTEHIHMal B LEHTpPE
OKPYKHOCTH PaiyCOM I, IT0 KOTOPOH paciipeesicH 3apsijl ¢ THHEHHOM ITOTHOCTRIO T=T0SINAL, r/1e
T0- MOJOKUTEIbHAsA KOHCTAHTA.

2.  JlBe ynmajeHHBIE OT OCTaJbHBIX TEJ OJUHAKOBBIC METANIMYECKUE TUIACTUHBI TUIOMIAIBIO
S=50 cm? KaKJ1ast, HaXOJIIMeCs Ha paccTossHUU d=1 MM IpyT OT Apyra, 3apsKEHbI: OHA 3apsIoM
0:=20 mxK1, Bropas q2=—40 mxKu1. HaiiTu pa3HOCTb IOTEHIIMATIOB MEXKAY HUMMU.

3.  IlepBoHayalbHO MPOCTPAHCTBO MEXY OOKIJIaJKaMH MJIOCKOTO KOHJEHCATOpa 3all0JIHEHO
BO3J1IyXOM U HalpsKEHHOCTD oISt B 3a30pe Eo. 3aTem nosjoBuHY 3a30pa 3aMoJHUIN OJHOPOAHBIM
W30TPOMHBIM JTUAJICKTPUKOM C MpOHMIIaeMocThio €. Halitn momynmu BektopoB E m D B obenx
4acTsX 3a30pa, a TAKKe MIIOTHOCTh CBOOOIHBIX 3apsI0B Ha IMJIACTUHE G U MJIOTHOCTH CBSI3aHHBIX
3apsI0B G', €CIU MPU BBEJCHUU IUAJICKTPUKA HAMIPSHKCHUE MEXKITY OOKIaKaMHi HE U3MEHSIIOCH.

4, Nmeercs nBa HENMOABMXKHBIX KOHTYpa ¢ B3aMMHOM MHIYKTUBHOCTBIO Li2. B ogHOM mH3
KOHTYpPOB Hayalu M3MEHSATh TOK IO 3akoHy [=at rme a - mocTtosiHHas, t- BpeMda. Hailtu 3akoH
M3MEHEHUs ToKa I2(t) B JpyromM KOHTYype, MHIYKTUBHOCTh KoTOporo Lz u conpotusnenue R.

V4 5. HaiiTn BenwuuMHYy W HampaBJICeHHWE MAarHUTHOTO MO B Touke O
nernu, mo koropod Tteuer Tok I=1 MA. (cm. Puc.) R=10 cwm.

s -\ [TpsiMosMHEIHBIE YIaCTKU TIPOBOJHUKA OUYEHb THHHBIC.
0 6. KoakcuanbHblil Kabeab COCTOMT M3 BHYTPEHHEIO CIUIOIIHOTO H

/ / 4 BHemHero LUIMHIPOB PaMyCaMU COOTBETCTBEHHO R1=1cM u Rz = 3

~ : cMm. [lo BHyTpeHHeMy HWIMHApPY TeueT TokK cwioi |1 = 3A, a Bnosb

T MOBEPXHOCTU BHEIIHErO HWJINHAPA B IPOTHUBOIOJIOKHOM HAIPaBICHUN

TedeT ToK |2 = 2A. Halinute HanpsyKeHHOCTh MarHUTHOIO TOJIS Ha paccTostHuM 1 = 0.5 cm, =
1.5cMmu r3=>5 cM oT ocu Kabes.




denepanbHOE rOCYAapPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTETY

Kadenpa npuknanHoii u TeopeTuueckont GuU3NKu

acnopr
pacueTHO-Tpaduueckoro 3aaanus (padborTbl)

o qucruruinae «dusnka», 2 ceMecTp

1. MeToanka oeHKH

Brimonaenue pacuetHo-rpaduueckoro 3amanus (padots) (mamee - PI'3(P)) sBasiercs
dopmoii Tekymei arrectTanuu (KOHTPOJIS) 0 AUCHUIUINHE, TIPEAYCMOTPEHHON YUeOHBIM IUIAHOM.
Hens PI'3(P): cTymeHTHI MOJDKHBI OCBOMTH M HAy4YUTHhCS MPOTPAMMHOM peaM3aIiuu
OPUHIUIIOB, METOAOB W AJITOPUTMOB pELICHHS OCHOBHBIX M BCIOMOTATENBHBIX 3a7ay IO
JTUCIUTIINHE (QU3HKA.
O6s3atenbHbIM 3neMeHTOM PI3(P) sBnsitoTes pemieHue 3aaad o (GU3NKE U TOCTPOCHUE
rpadukoB (PU3NUECKUX 3aBUCUMOCTEH.
Howmep 3aganust cooTBeTCTBYET nocieaneit mudpe (mudpam) B HoMepe 3a4eTHON KHIKKA
(cTryneHueckoro OuieTa).
PT"3(P) BbInonHsETCS MHAUBUYAIBHO.
KonunuectBo 3amanmii  goctarodyHo st oOecmedyeHHs, KakIoro o0y4arouierocs
WHIUBUyanbHbIM 3aanuemM PI'3(P).
3amena 3ananus PI'3(P) ocymiecTBiseTcs Mo coriacoBaHMIO ¢ MPENoaaBaTesieM U3 uyucia
pEe3€pBHBIX (HE 3aHSTHIX) 3aJaHUIL.
[lepen BbImOMTHEHUEM 3a7]aHUsI CTYACHT JTOJIKEH O3HAKOMUTHCS C MPABUIOM O(OPMIICHHUS
otueta o PI'3(P).
[IpenogaBaTenb OCYIIECTBISIET PYKOBOJCTBO IO BBHIMOJHEHHUIO 3a/1aHUs, OKAa3bIBAET
KOHCYJIbTAalIMOHHYIO TIOMOIb U TpUHUMaeT otueT 1o PI'3(P).
[lo pesynbraram BbmmosHeHus: PI'3(P) BblmosHseTCS OTYET, KOTOPBI COCTOUT U3
CIEIYIOIINUX YaCTEe:
1. TutynbHbIH IUCT (CM. HUXKE)
2. 3amanwme 1 (Mo BapraHTaMm)
3. 3amanwme 2 (10 BapHaHTaMm)
4. 3apanue 3 (0 BapHaHTaM)

Tpebosanus k oghopmaenuro:

PI'3(P) BeimonusieTcs B (opMe pyKONMUCHOrO oTueTa Ha jucrax ¢opmara A4, co
CTaHJAapPTHBIM TUTYJBHBIM JIUCTOM, aHAJIOTMYHOM TOMY, KOTOPBIA HCIOJNB3YETCS B OTYETaxX IO
nabopaTopHbiM paboTam 1o (Qu3MKe, ¢ yKazaHHeM (aMwiKM CTyJeHTa U (paMHIUH
npenoaaBaTesis, HoMepa IrpyIibl, OTMETKH O 3aIIHTE.

OTtder B yCTaHOBJIICHHBIE CPOKH caaeTcs Ha kadenpy st npoBepku. [IpemomaBatens
OILICHMBAET KayeCTBO PAaOOTHI, OTMEUYAET IMOJOXKHUTEIbHbIE CTOPOHBI M HEAOCTAaTKU pabOThl U
OTIpeNieNIsieT, IOy CKaeTcs I OoHa K 3amuTe. [Ipy Heo6X0AMMOCTH MpenoAaBaTelb BO3BpAIaeT
PI'3(P) ctynenty mist 1opaOOTKM M YCTaHaBIMBAE€T CPOKH IMOBTOPHOTO TPEIOCTABICHUS IS
npoBepku. J1o 3amUThl pabOTHI CTYIEHTOM JOJDKHBI OBITH CAENaHbl HEOOXOAMMBIE UCTIPABIICHUS
U JIONOJTHEHUS 110 BCEM 3aMEYaHHsIM MPEnojaBaTes.

[Ipu nonoxxkurensHoM pe3yinbrare orieHuBanus PI'3(P) cryaeHT 3ammuiaer e€ 10 ceccuu B
Ha3HAaYeHHOE TPEeIo1aBaTeeM BpeMs.

3amuta PI'3(P) cocront B WHAMBHAyaJIbHOM YCTHOM CcOOeCeOBaHMU CTYyJEHTa C
npenoAaBaTeneM. B mporiecce 3amuThl BHISBISETCS YPOBEHb 3HAHWN CTYAEHTA, CTENEHb €ro



CaMOCTOSITEIILHOCTH TPH BBITIOTHEHUH pa0oTHI. [10 pe3ynbpraTaM 3aIuThl CTYACHTY BBHICTABIISCTCS
OILIEHKa B COOTBETCTBUHU C KPUTEPUSAMH, IPUBEECHHBIMU B 1. 2 Hactosmiero [lacnopra.

2. Kputepum oueHKH pe3yjbTATOB 00y4eHHUsl, COOTHECEHHbIX ¢ YPOBHSIMH OCBOEHUSI
HHIMKATOPOB JOCTH:KEHUs] KOMIIeTeH il

OOmue mpaBuiia BBICTABJICHUS OIIEHOK TEKYLIEH aTTecTalu OINpeAessioTcs OalibHO-
PEUTHUHIOBOM CUCTEMOM, yCTAaHOBJICHHOU JIOKaIbHBIM akToM HI'TY.

PI'3(P) cumTaeTcsi BBIMOJHEHHOW HA MPOJABMHYTOM YPOBHE, €CIIM BCE HEOOXOJIMUMBIE
pacdeTbl MPOU3BEACHBI CaMOCTOSATENbHO M 0e3 ommbok; Bce pasnenbl PI'3(P) BwimonHeHsI
MPaBUJILHO W B TMOJIHOM o0BeMe; paboTa odopMiIeHa B COOTBETCTBUU C TPEOOBAHMIMU; ClIaHA
MperoAaBaTeNlio B yKa3aHHbIE CPOKM M HE BO3BpaIlaiach ISl MTOpaOOTKH, NAHBI IMOJIHBIE U
pa3BepHYThIE BBIBOABI M PEKOMEHJAIMU; HA 3allUTe CTYJIEHTOM JaHbl YBEpPEHHbIE H
apryMeHTHPOBaHHbBIE OTBEThl. COBOKYITHOCThH 3aINTAHUPOBAHHBIX PE3yIbTATOB M COOTHECEHHBIX C
HUMHU UHAMKATOPOB JOCTM)KEHHS KOMIIETEHLUUH HE COAEPKHUT MpoOesoB. 3aKperuieHHbIE 3a
PI'3(P) xommneTeHnnu chopMupoBaHbI Ha IPOABUHYTOM ypoBHE. OLieHKa cocTaBisieT om 25 0o 22
bannos.

PI'3(P) cunTaercst BHIIOJHEHHOW HA §a30BOM ypPOBHE, €CJIM BCE HEOOXOAUMBIE pacUeThl
MIPOU3BEICHBI CAMOCTOSITENIEHO U 0€3 CYIIeCTBEeHHBIX OMHMO0K; Bce paznensl PI'3(P) BeimonmHeHBI
NpaBUIBHO, HO €CTh 3aMEYaHus K MOJHOTE MpeIocTaBiIeHus nHpopmanuu; padbora opopmieHa B
COOTBETCTBUU C TpeOOBAHMSMHM; CllaHA MPENOAABATENI0 B YKa3aHHbIE CPOKM U OJHOKPATHO
BO3Bpallajiach CTYICHTY MJii HE3HAYUTEIbHON MOpaOOTKH; B 3aKIIFOUEHUU JaHBI BBIBOJBI U
PEKOMEHALNY; Ha 3alIUTE CTYyICHTOM JIOMYLIeHbl HENPUHUIUITHATbHbIE OIHOKU. COBOKYITHOCTD
3aIUTAHUPOBAHHBIX PE3YyIbTaTOB M COOTHECEHHBIX C HHUMU HHJIWKATOPOB JIOCTIIKEHUS
KOMITETCHIIMM COJIEPKUT HECylIecTBEeHHBIC Mpobenbl. 3akperieHHbie 3a PI'3(P) xommnereHun
chopmupoBanbl Ha 6a30BoM ypoBHe. O1ieHKa cocTaBisieT om 21 do 16 6annos.

PI'3(P) cuumTaercst BBINOJHEHHOW Ha NMOPOrOBOM YpPOBHE, €CIM BCE HEOOXOIUMBIE
pacueTsl TPOU3BEIEHBI CAMOCTOSTENFHO, HO C OIIMOKAaMH, 4YacThb U3 KOTOPBIX HOCHUT
NPUHIUITHAIBHBIN XapaKTep; €CTh 3aMeYaHus K MOJTHOTE MPeA0CTaBIeHH HH(OopMaIm; padboTa
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMH, CHaHA MPENOAaBATEN0, HO HEOJHOKPATHO
BO3BpAIllajach CTYACHTY JUIsl JOPAOOTKH; B 3aKIIOYEHUHU JAaHbI KpaTKue BHIBOJGI, 3anuTa PI'3(P)
BBI3BIBACT y CTYJIEHTa cepbe3HbIe 3aTpyAHeHHs. COBOKYMHOCTh 3aIlJIAaHUPOBAHHBIX PE3YyIbTaTOB
U COOTHECEHHBIX C HUMH WHAWKATOPOB JOCTIIKEHUS KOMIETCHIUI CONEPKUT CYIIECTBEHHBIC
npobenbl. 3akpervieHHble 3a PI'3(P) kommereHnuu chopMUpOBaHBI Ha MOPOTOBOM YPOBHE.
Omnenka cocrasisiet om 15 0o 12 bannos.

PI'3(P) cuutaeTcsi He BBINOJHEHHOW (HIKE TOPOTOBOTO YpPOBHS), €CIH PaCUEThI
NPOM3BEACHBI C CEPhE3HBIMH OMIMOKAMH; €CTh 3aMeuyaHHWs K TMOJHOTE IPEeIOCTaBICHHUS
uHpopmanmu u odopmienuto; PI'3(P) Obula cmana mnpenonaBareiro, HO HEOJAHOKPATHO
BO3BpAIlaJach CTYACHTY UIsl 1OPabOTKH, YTO HE MPUBEIIO K yiayulneHuto ee kauecta; PI'3(P) e
JOTIYIIEHA 10 3alUThl, YTO CBUJETEIHLCTBYET O HEYIOBIECTBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYACHTOM pe3ynbTaToB. COBOKYMHOCTh 3aIUIAHUPOBAHHBIX PE3YJIBTaTOB M COOTHECEHHBIX C
HUMHU HMHJIUKATOPOB JOCTH)KCHHS KOMIETCHIIMA COJEPKUT MHO>KECTBEHHBIC CYIIECTBEHHBIC
npoOensl. 3akperiennbie 3a PI'3(P) komnerenuun He chopmupoBanbl. O1ieHKA COCTABIISIET MEHEE
12 Gannos.

3. IIkajaa oueHkKH

B oOme#i onenke mo mucummuinae Oamnel 3a PI'3(P) y4yuThIBaroTCs B COOTBETCTBUH C
npaBWiIaMyd  OaJUIbHO-PEUTHHTOBOW  CHCTEMBI, TIPUBEJACHHBIMH B pabodeil mporpamme
JUCLUIUINHBIL.

PI'3(P) kak ¢opma Tekyiieit arrectanyu (KOHTPOJIS) MO AUCIHUIUTMHE CYUTACTCS YCIISIITHO
BBITIOJIHEHHOM, €CJIM CyMMa IMOJTyYeHHBIX OaIoB IO BCEM €0 3aJaHUsIM COCTaBIsieT OT 25 1o 12
0aJI0B BKJIFOUUTEIBHO.



4. IlpumepHbliii nepedensb 3aganuii PI'3(P)

PI'3 (2 cemecTp) mo TeMe «DIEKTPUIECTBO M MarHETU3M» COJEpKATcs B y4eOHOM ITOCOOMH:
Hy6posckuit B. I'. DnexkTpudyecTBO M MarHeTw3M: COOpPHHUK 3a/lad M IPUMEPHl MX PEIICHUS:
yueOHoe mocobue / B. I'. JlyOpomckumii, I'. B. XapnmamoB; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, 2011. - 89, [3] c. : ui.. —

Pexxum nmocrymna: http://elibrary.nstu.ru/source?bib_id=vtls000153388

IIpumep Tunosoro PI'3(P):
Ilepsas yacmo PI'3(P) no meme «nekmpuuecmeao.

1. Tlo 4gerBepTH KojdbIla pamuycoMm I = 6,1cM paBHOMEPHO pacmlpeeeH MOI0KUTETbHbIN
3apsil ¢ IMHEHHOM I0THOCTRIO 7 = 64uKu/m. Haiitu cuny F, aeiictByronnyro Ha 3apsa = 12uK,
pacmnoJIOKEHHBIN B LICHTPE.

2. JIBa mapasienbHBIX TOHKHX KOJIblIa pagnycamMu R kaxaoe uMeroT o011y ock. Paccrosiaue
Mexay Konbiiamu d. Ha mepBoM KoJiblie paBHOMEPHO paclpe/iesieH 3apsi (1, Ha BTOPOM KOJIbLIE
02. Haiitu paboty nepemenieHus 3apsiia ( U3 LEHTpa EPBOro KOJbla B IIEHTP BTOPOTO.

3. TlonoxwurenbHerid Touewnblit 3apsan = 100mMxKn HaxomuTcst Ha TUIOCKOCTH Xy B TOUYKE
T, =31 +10] (m). HaiiTi BenuumnHy 1 BEKTOp HANPSUKEHHOCTH MO B TouKe Ty =91 +2] (M);
i, ] - OpPTHI OCEM X,Y.

4.  Iunuaapuueckass o0ojl0YKa ¢ BHYTPEHHMM paauycoM R u BHemHHM paauycoM 2R
3apshKeHa TOJOKUTENBHBIM 3apsS0M PaBHOMEPHO PACIpEeNIeIeHHBIM MO 000J0YKe ¢ 00beMHOM
IUTIOTHOCTHIO 3apsia p. Ha kakoM paccTOsSHUUM OT IIeHTpa 000JIOYKH HANIPSKEHHOCTD MOl paBHA
MOJIOBHUHE HAIPS)KEHHOCTH TOJIsI Ha BHEUTHEH cTOpoHe 0007104YKn?

5.  IIpocTpaHCTBO MEXIy MIACTHHAMHM IJIOCKOTO KOHAEHCATOPA 3alOJIHEHO TUAJIEKTPUKOM,
JTUBJIEKTpUYECKasi MPOHUIIAEMOCTh KOTOPOIO JIMHEWHO HM3MEHSETCS OT 3HA4YeHMs &1y OJHOMN
TUTACTUHBI JI0 3HAYCHUS 62 < £1Y APyroi. PaccTosiHne Mex Iy miacTHHamMu d, MI0Iaab KaKI0H U3
HUX paBHa S. HaliTu eMKOCTh KOHJIEHCATOPA.

6. B anekrpuyeckoM Mmosie TOYEYHOTO 3apsaa ( Ha paccTosHuM O HAXOMUTCS CBOOOIHO
MTOBOPAYHBAIOIIUNACS MJICKTPUICCKUI TUTIOINB C JIUITOJIBHBIM MOMEHTOM p. Kakyto padoty A Hamo0
COBEPIINUTbH, YTOOBI yAATUThH JUMOJIb B 0€CKOHEUHOCTh? CUHUTATh, YTO JJIMHA JUTIOJIS OYEHBb Maja
10 cpaBHEHUIO ¢ d.

7.  DneMeHT, CONPOTHBIEHUE U aMIIEPMETP COEAMHEHBI MOCIE0BATENbHO. DJIEMEHT UMEET
O/1C E = 2B u BuyTpennee conporusnenue I = 0,40m. AmnepmeTp nokaspiBaeT Tok | = 1A. Kakos
KII/ snemenra?

Bmopas yvacme PI'3(P) no meme «Macnemuzm».

1. PaccrositHre Mexay AByMs JUIMHHBIMU mapajuieibHbiMu npoBogamu d = 50mm. ITlo
MIPOBOJIaM B OJIHOM HampaBieHUH TeKyT TOku cuioi | = 30A kaxapiii. Halitn wHIyKITHIO
MarHUTHOTO TIOJIsl B TOUKE, HaXOAsIIeics Ha paccTossHuM 1 = 40MM ot ogHOTO U 2 = 30MM OT
JPYroro mpoBOJA.

2. [TpoBoanuk ¢ TokoMm | = 20A 5eXUT B TJIOCKOCTH U M3OTHYT TakK, Kak MOKa3aHO Ha
pucynke. Pammyc wm3ornyroi gactu mpoBogHuka R = 40cm. Ompenenute BETUYHHY U
n300pa3uTe HAMpaBiIeHUE BEKTOpAa MAarHUTHOW MHIYKIIUK B To4ke O.


http://elibrary.nstu.ru/source?bib_id=vtls000153388

3. IIpoBonounsiii BUTOK pagumycoM R = 5cM HaxoauTCs B OJJHOPOJHOM MarHUTHOM MOJIE
unaykueit B = 0,1Txn. [Tnockocts BuTka o0pasyet yroin 60° ¢ HarpaBneHuem nois. [To BUTKy
TeueT TOK cuioit | = 4A. Haiiti u 1300pa3uTh Ha YepTex e MarHUTHBIH MOMEHT BUTKA P, U

—

Bpamawmuii MoMeHT M , nelicTBYIONIHiI Ha BUTOK.

4, [To nunmuHApUYECKOMY METHOMY MTPOBOAHUKY paauycoM R = 2,0cm Teuet Tok [ = 100A.
Cuuras NpoBOJHUK OUYEHb JJIMHHBIM, HAMIUTE HA KAKOM PACCTOSIHUU I OT OCU IIPOBOJHUKA
WHIYKIUsI MarHUTHOTO 110151 B paBHa 5 - 10—4 To.

5.  IIporon, mpomenmmii yckopsromyo pazHocth noreHimanoB U = 600B, Bmeren B
OJIHOPOJHOE MarHuTHoe ToJie ¢ mHaykiued B = 0,3Tin u Havan qBUTATHCS MO OKPYKHOCTH.
Bbrancnute paaunyc OKpyKHOCTH R, MarHUTHBI MOMEHT BO3HHKILIEIO KPyrOBOrO ToKa P, U

MOMEHT MMITyJIbca MpOoToHa L.
6. IlpsmoyronpHas paMKa cO CTOpOHaMH @ M D BpamiaeTcs ¢ TOCTOSHHOW YIJIOBOW
CKOPOCTBIO (0 BOKPYI CTOPOHBI @ B OJHOPOJHOM IIEPEMEHHOM MAarHMTHOM IIOJIE,

HANpPaBJIEHHOM NEPIEHIUKYJSPHO OCH BpallleHUs, ¢ MHAYyKIuel B =B, Sin(a)ot) , e Bo =

const u wo = const. Onpeaenure D{C MHAYKIUU 11 TPOU3BOJIIBHOTO MOMEHTAa BPEMEHU Ht,
€CIM B HadaJdbHBIH MOMEHT BpeMmeHH { = 0 TUIOCKOCTH paMKu ObUIA TMEPHEHIUKYIISPHA
HaIpaBJICHUIO MarHUTHOTO MOJIA.

7. Compotusnenue Topouna R = 20 Om. Haiitu ero nHaykTUBHOCTS L, ecin 3a Bpemst At =
10 mc B ero 0OMOTKE BBIACISECTCS TEIUIO, PABHOE YHEPTUH MAarHUTHOTO TTOJISl BHYTPU TOPOHU/IA.
MarHuTHO€ NoJe CUYUTATh OJHOPOIHBIM.



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs
«HoBocnubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa npukiiagHoit 1 TEOpETUIECKON PUBHKH

IHacnopr 3x3ameHna

o AUCHUIUTMHE «DPu3nKa», 3 ceMecTp

1. Meroauka oleHKH

DK3aMeH TpPOBOAWTCS B yCcTHOW ¢opme, mo Owreram. bumer cocrout u3 3 BONPOCOB U
dbopMupyeTcst IO CISTYIONIEMY TTPaBHITY:
— TIEpBBIN BONPOC BHIOMPAETCS M3 Trara3oHa Bonpocos 1-19;
—  BTOpOM BOIPOC U3 Ararna3zoHa BorpocoB 20-48;
— TpeTui BOmpoc — 3a7a4a (MpUMepsI 33/1a4 IPUBEIICHBI B I1.5).
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTATHl O0OYUEHUS IO AUCHHUILIIMHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMHU B IPOrpaMMe MHIMKATOPAMU JOCTUKEHHSI KOMITIETEHIIUH.
Ha »sk3amene mpenonaBarenb BIpaBe 3a/1aBaTh CTYACHTY YTOUHSIOIINE W JOMOTHUATEIHHEIC
BOTPOCHI U3 00111eT0 TIepeyHs (1. 4).

DopMa >K3aMEHAIMOHHOTO OKJIeTa

HOBOCUBUPCKUI I'OCY JAPCTBEHHbINM TEXHUUECKWM YHUBEPCUTET
Qakynsrer OTO

Bbuaer Ne
K 9K3aMeHy 10 aucuuruinie «duznka»

1. 3aryxaroume mexanudeckue kojebanus. (uddepennranipaoe ypaBHEHHE 3aTyXarOIINX
konebanuii. KoneGanus B cimydae cnaboro 3aryxaHusl.
2. Untepdepenius ceeta. MHTEphEepeHIHs OT ABYX TOUYCUYHBIX HCTOUYHHKOB.

3. 3agaya. EcTecTBEHHBIN CBET MajaeT Ha MOBEPXHOCTh AUAIEKTPUKA MO YIJIOM IOJTHOMN
nosigspuzanuu. CTeneHb MNOJISpU3alMM MpeIoMIIEHHOro Jyda cocrtasiseT 0.124. Haiitn
KO2(DPUITMEHT TPOITYCKaHUS CBETA.

YTBepxnaaro: 3aB. kKadenpoit IoJDKHOCTE, DO
(moammce)
(mara)

2. Kpurepuu oueHKH pe3yJbTATOB 00y4YeHHUSsI, COOTHECEHHbIX C YPOBHSIMM OCBOEHUS
HHINKATOPOB JI0CTUKEHUSI KOMIIETEeHIUii

OTBeT Ha H5K3aMCHAIMOHHBIA OWMJIET 3aCUMTHIBACTCS HAa MPOABHHYTOM YPOBHE, €CIH
CTYACHT HNPOBOIAUT CpaBHHTeHBHBIﬁ KOMIUICKCHBIM aHaInu3 Marcpualia, BBIABIISICT HpO6HeMBI,
npe[iaraeT MEXaHW3Mbl WX PpEIICHHs, TMPEICTABISeT KOJWYCCTBEHHBIC XapaKTEPUCTUKU
OTIpEICTICHHBIX MPOIECCOB, MPUBOAUT KOHKPETHBIE IPUMEPHI, HE JOMYCKAET OMMOOK U criocoOeH
obocHOBaTh BBIOOp MeTona pemieHus 3amadu. COBOKYMHOCTh PE3yJbTaTOB OOyUYEHHUS IO
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TUCITUIIIMHE U COOTHECEHHBIX C HIUMH WHIWKATOPOB IOCTHIKEHUS KOMIIETEHIIUN HE COACPIKHUT
npoOeioB. YCTaHOBICHHBIE B IPOrpaMMe KOMIETEHIIMH CHOPMUPOBAHBI B TOJHOM OOBEME.
Ornenka cocrasmusieT om 35 0o 40 bannos.

OTBeT Ha IK3aMEHAIMOHHBIN OWJIET 3aCUNTHIBACTCS HAa 0230BOM YPOBHE, €CIIU CTYJICHT MIPH
OTBETE Ha BOMPOCHl (HOPMYIHPYET OCHOBHBIC MOHATHS, JaeT XapaKTEPUCTHKY IPOIIECCOB,
SBJICHUHM, MPOBOJAUT aHAJINU3 MPHUYMH, YCJIOBUM, CIIOCOOEH MPEACTAaBUTh KOJIWYECTBEHHBIE U
KaueCTBCHHBIE XapaKTEPUCTUKH MPOIIECCOB, HE OMYCKAET CYIIECTBEHHBIX OIMIMOOK MPHU PEIICHUN
3agaud. COBOKYIMHOCTh PE3Yy/lbTaTOB OOy4YEHHUS MO TUCIHMIUIMHE M COOTHECEHHBIX C HUMU
WHIWKATOPOB  JOCTMDKCHHUS ~ KOMIIETCHLIUH  COAEPKUT  HECYIIECTBEHHBIE  MPOOEIIHL.
VYcraHoBlIeHHBIE B IporpaMme KOMIEeTeHIMH chOopMUpOBaHbI Ha 0a30BoM ypoBHe. OlieHKa
cocraBmsieT om 34 0o 27 bannos.

OTBeT Ha 3K3aMEHALMOHHBIN OMJIET 3aCUMTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIU CTYICHT
IpU OTBETE HA BOMPOCHI JAeT OMpEee/ieHHEe OCHOBHBIX TOHSTHIA, MOXKET MOKa3aTh MPUYUHHO-
CJIEICTBEHHBIE CBS3M SIBICHUMN, IPU PELICHUU 3a7aud JOMYCKAeT HENPUHIUIHAIbHbIE OMIMOKHU,
HanpuMep, BbIYHUCTUTENbHbIE. COBOKYITHOCTh pE3YyJNbTaTOB OOYYEHHS 10 [UCIUIUIMHE U
COOTHECEHHBIX C HHUMH HWHAUKATOPOB JOCTHKEHHUS KOMIIETEHLUUNH COJEPKUT MPOOEIIHI.
YcTaHOBIIEHHBIE B TIpOrpaMMe KOMIETSHIINMH C(OPMUPOBAHBI Ha TOPOTrOBOM ypoBHe. OlieHKa
cocrtaBisieT om 26 0o 20 b6annos.

OTBeT Ha DOK3aMCHAIMOHHBIA OWJIET CUMTACTCS HEYAOBJIETBOPUTEIbLHBIM (HIDKE
MIOPOTOBOT'0 YPOBHSI), €CIIU CTYJEHT MpPHU OTBETE Ha BOMPOCHI HE JIACT ONpEAETIeHUNH OCHOBHBIX
MOHATHUH, HE CITOCOOEH MOKa3aTh MPUIMHHO-CIICACTBCHHBIE CBSI3U SIBJICHUM, IPH PEIICHUH 3a7a9n
JOTTyCKaeT MpUHUHUIUATbHbIE OIIMOKH. COBOKYITHOCTD PE3yJbTaTOB 00yUYEHUS MO AUCUUILINHE U
COOTHECEHHBIX C HUMHU WHIUKATOPOB IOCTHKCHHS KOMIETCHIIMHA COICPXKUT CYIIECCTBEHHBIC
npo0esnbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIETeHIMH He copMupoBaHbl. OIleHKa COCTaBIISAET
menee 20 bannos.

3. IlIkana oueHKH

DK3aMeH CUMTACTCS CAAHHBIM, €CTIM CyMMa OaJljIoB MO BCEM 3aJaHUsIM OUJIeTa COCTABIIAET OT
20 o 40 6ammoB BiounTenbHO. Cymma MeHee 20 0auioB pU3HASTCS HEYTOBIECTBOPHUTEIbHBIM
pe3yJIbTaTOM NPOMEKYTOYHON aTTECTALUU IO JUCITUIUINHE.

B oOmell oueHke MO AUCHUIUIMHE SK3aMEHALMOHHBIE Oallbl yYUTHIBAIOTCS B
COOTBETCTBUH C IPaBUIaAMHU OAJIbHO-PEUTHHIOBOM CHCTEMBI, ycTaHoBIeHHbIMU B HI'TY.

4. Bomnpocsl K 3K3aMeHy M0 AucHUIInHe «Puznka»

1. T'apmonunueckue koneOanus. [lunamuka kosnebanuid. ['pysuk Ha mnpyxuHe. Mozens
rapMOHUYECKOT0 OCLHMIUISATOPA.
2. Jlunamuka KoyieOaHui. @U3HUESCKUI M MAaTeMaTHYCCKUN MasTHHKH.
3. DHeprus TapMOHUYECKHX KOJeOaHWil. DHEPreTHYeCKHi METOJ| peUIeHUs 3ajJadyd o
KOJIeOaHUsX.
4. 3aryxawpmmue MexaHudeckue kosieOanus. JuddepeHnuanpbHoe ypaBHEHHE 3aTyXarollux
kosiebanuii. KoneGanus B ciydae cnaboro 3aryxaHusl.
5. 3aryxaromue MexaHuueckue kosebanus. {uccunamus sueprun. JJoOpoTHOCTD.
6. 3aryxaromme MmexaHuueckue kojaebanus. Ciyyail CUIBHOTO 3aTyXaHHUsL.
7. 3aryxaromue MexaHndeckue Koiedanus. [IpomexxyTounsiii cnydait. (S = @, ).

8. BrHyxneHHbIe MexaHudeckue kosnedanus. JuddepeHnmansHoe ypaBHEHUE BRIHYKICHHBIX
Kosie0aHui U ero pelieHue.

9. 3aBHCHMOCTBH aMILTUTY/IBI BBIHYKIEHHBIX KOJeOaHH OT 4acToThl. Pe30oHaHC.

10. Konebanusi cBA3aHHBIX MasTHUKOB. JluddepeHnnanbHble ypaBHEHUS IBYX CBSI3aHHBIX
MasTHUKOB. HopManbHbie koebanus. buenus.

11. DnexrpomarautHele Konebanus. KoneGaTenbHbIN KOHTYP.

2



12. DnexTpoMarHUTHBIEC KoseOaHus. 3aTyxarole KojaeOaHus B KoueOaTeIbHOM KOHTYpe.

13. DnextpomarHuTHBIC KoJieOaHUsA. BhIHYXAeHHBIE KoneOaHHWs B KoJieOaTEIHbHOM KOHTYpE.
3akoH OMa 1711 IEPEMEHHBIX TOKOB.

14. Tlenu nepemenHoro toka. COmpOTHBICGHHWE B IIEMU MEPEMEHHOr0 ToKa. EMKOCTh B 1emu
MIEPEMEHHOTO TOKA. THAYKTUBHOCTH B LIEMU NIEPEMEHHOTO TOKA.

15. BektopHbie nuarpammbl kosieOaHmit. 3akoH Oma i TEPEMEHHBIX TOKOB. Pe3oHaHc
HaIPSKCHUN.

16. Pabota 1 MOIITHOCTH MIEPEMEHHOTO TOKA. DJIEKTPOIBUTATEIIH.

17. OGmmee pemieHne 3a7a91 O CBSI3aHHBIX OCIUIUIATOPAX.

18. Cnoxenue konebanuii. Cio)keHHE OJJMHAKOBO HAINPaBIECHHBIX KOJICOaHUH.

19. Crnoxenue xonebanuii. CnoxxeHre B3aMMHO NEPIIEHINKYISPHBIX KOJIeOaHUH.

20. Koneb6auust ctpynbl. JuddepennuansHoe ypaBHEHUE KOJICOAHHI CTPYHBI.

21. Beryiue BOJTHBI.

22. Crosiurie BOJHBI Ha CTPYHE.

23. Bomnbl B ymnpyrux cpeaax. IIMockue BOJHBI B TPEXMEPHOM IMpOCTpaHCTBe. [IpomosibHbIE U
MOTIEPEYHbIE BOJIHBI B TBEPABIX Teax.

24. Dueprus ynpyroi BosHbl. Bektop YMoBa.

25. Coepuueckre BoaHbL. IlepeHoc sHepruu cdepuueckoid BOJHOH. BoigHOBOe ypaBHEHHE B
chepruecKkux KOOpIuHaTax.

26. DneKTpoMarHUTHbBIE BOJHEI. [110CKHe 21eKTpOMarHUTHBIC BOJTHBIL.

27. W3nydeHue 3JIeKTPOMArHUTHBIX BOJH. YpaBHeHus JlamamOepa s MOTEHIHAJIOB.

28. MsnydeHue 3JIEKTPOMATHUTHBIX BOJIH. Pemienue ypaBHenus [lamamOepa. 3amas/pIBarolye u
OTepeKaroIIre TOTEHIIUAIIBI.

29. MznydeHue 3MeKTPOMArHUTHBIX BOJIH. 3TydeHre AUTIOIs.

30. UMsnydyeHue 5SICKTPOMATHUTHBIX BOJH. OIEKTPUYECKOE W MArHUTHOE TOJIe JHHEHHOTO
ocunyuiaTopa. M3nydeHne yckOpeHHO JBUXKYIIETOCS 3aps/a.

31. U3nydeHue 37eKTPOMATHUTHBIX BOJIH. DHEPTHsl, H3TydaeMasi OCHUILISTOPOM.

32. TlpenomiieHHEe ¥ OTPAXKECHHUE IUIOCKHX JJIEKTPOMATHUTHBIX BOJH HA TPAHHUIEC MEXKIY
JTUDJIEKTpUKaMU. ['paHUYHbIE YCIIOBUS JJII BEKTOPOB 3JEKTPOMArHUTHOM BOJHBI. COOTHOIIEHHE
MEXY YriIaMH MaIeHUs, OTPAKEHUS U TPEIOMIICHHS.

33. IlpenomiieHHe ¥ OTpPaXCHUE IUIOCKHX JJIEKTPOMArHUTHBIX BOJNH Ha TpPaHHIE MEXIY
naaekTpukamMu. COOTHOIICHHUS MEX, Ty MHTEHCUBHOCTSIMHU ITAJIAfONIEH, OTpakeHHOH U IPETOMIICHHOM
BOJH. Popmyiiel Openens. SBiIeHre MOTHOTO BHYTPEHHETO OTPAKEHUS.

34. Illkana seKTpOMarHUTHBIX BOJH. [loHsATHE 00 MHTEpdEpeHIHy cBeTa.

35. UnTepdepennus cBeta. MHTEpdepeHIHs OT IBYX TOYSYHBIX HCTOYHUKOB.

36. Uutepdepentus cBeta. [IpocTpaHcTBeHHAs ¥ BpeMEHHAs KOTePEHTHOCTh. CIIoCcOObI HAOTFOICHHS
uHTEepDepeHITHH.

37. Untepdepenius B ToHKHX ieHkax. Konbiia HeroToHa.

38. MHuoronyueBast UHTEpHEPEHIIUSL.

39. udpaxmwus ceeta. [Tpunmmn Iolirenca — ®penestst. 30Hb1 Dpeners.

40. Mudpakuus Dpenens or mnpocTedmmx mperpan. Judpakius OT MNPSIMOIUHEHHOTO Kpast
nonyrmiockoctu. Crnupans KopHro.

41. Judpaxuus Opaynrodepa oT miem.

42. udpakuponnas pemierka. Judpakius peHTreHOBCKUX ydeil. ['onorpadus.

43. Tlonspusanusi cBeta. EcTecTBeHHBIM M TMONAPU30BaHHBIM cBeT. J[BOiHOE IydernpenoMIICHHUE.
3akoH Mamoca.

44. Tlomspuzamysi cBeTa. DIUMITHYECKAs W KPyroBas MOJSIPH3aLUsl CBeTa. BpalieHue IIocKoCTH
nonsgpu3auu. MICKyCcCTBEHHOE IBOMHOE JTYYETIPEIOMIICHHE.

45. B3auMopelCTBHE ODIIEKTPOMArHUTHBIX BOJIH C BemiecTBoM. Jlucmepcus cBeta. ['pymmoBas
CKOpOCTb.

46. Kiaccmyeckast Teopus aucriepcuu. Jlucrepcus Boamy OT JIMHAHN ITOTJIOMCHUS.

47. AnomanbHas aucniepcus. [TormomnieHue cBeTa.

48. Dddext Hortepa. Dddext Jormiepa mis 3ByKoBbIX BoJH. Dddekt [lormiepa B onTHKE.
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5. Ilpumepsl 32124 K 3K3aMeHY 10 JUCHUILTHHE «DuU3nKa»

1. Mexanuyeckass KoiiebaTenbHas  CHCTEMa  XapakKTepusyercs  JorapupMuuecKkum
nekpeMeHnToM 3aryxaHus A =2.0. [Tox neficTBueM BHENTHEH TapMOHUYECKOM CHIIBI, aMIUTUTYIHOE
3HAQUCHHE KOTOpPOM HE U3MEHSETCSs C YacTOTOM, CHUCTEMa COBEpILIAET YCTaHOBUBILIHUECA
BBIHYX/ICHHbIe KojeOaHusa. HaliTu oTHOIIEHHE T MaKCUMallbHOM aMIUIUTYAbl CMEIIEHUs K
aMIUIUTY/I€ CMELICHUSI IPU OYEHb MaJIbIX YacTOTaX BBIHYK/AIOIIEH CHUIIBI.

2. [Tnockast 3BykoBas BOJIHA BO30YKIAeTCs MCTOYHUKOM Koiebanmii dactorel 200 I,
amrIuTyna kojebanuit 4 mm. CKOpOCTh 3BYKOBOM BOJIHBI ITpHHATH paBHOUM 300 m/c. Hanucats
ypaBHEHHE BOJIHBI E(X,t), €CTM B HAYaJIBHBIE MOMEHT BPEMEHU CMEIICHHE TOYEK MCTOYHUKA OT
MOJIO’KEHHUS PAaBHOBECHSI MAKCUMAJIBHO.

3.  Ompenenuth pa3HOCTH a3 KoJaeOaHUH UCTOYHUKA BOJIH, HAXOSAIIUXCS B YIIPYTO# cpeae,
Y TOYKH ATOM Cpeibl, OTHOCAIIUKCS HAa 2 M OT UCTOYHMKA. YacToTa Konebanuit 5 ', ckopocTh
pacnipocTpaneHust BosHbI 40 M /c.

4.  TlepemenHoe cuHycoumaabHOEe HampspkeHue ¢ ammuutyno Uo=180 B moakimrodeHo k
KOHIIAM 1IeTIH, COCTOSIIIEH U3 MOCIIeIOBATEIbHO COEUHEHHBIX KOHIEHCATOpa eMKOCThi0o C= 28
MK® M KaTyIIKM C aKTUBHBIM cornpoTuBieHneM = 40 Om u uHaykTUBHOCTHIO L= 0,36 I'H.
BrimonuuTe cienyronpe 3aaaHus: a) cocTaBbTe AUQPGEpPeHINATLHOE YPaBHEHNE BBIHYXKICHHBIX
Kosie0aHui JIJIsl TOKa B LIENU U AJIs 3apsiia Ha KOHACHCATOPE U ONPEeAesIuTE COOCTBEHHYIO YacTOTY
KOHTypa M KOX(QQUIMEHT 3aTyxaHus; 0) paccuMTalTe YacTOTy CBOOOIHBIX 3aTyXaroIuX
KoJieOaHuil B KOHType npH BbIKIOYeHHOW BHemHer JJ[C. Bwrumcnure norapudmMudeckuii
JIEKPEMEHT 3aTyXaHUsI U KPUTUUECKOE COMTPOTUBIICHUE KOHTYPA; B) PACCMOTPUTE BBIHYXKICHHBIC
KoJie0aHUs ¥ BBIYMCIUTE aMIUTUTYAY HaNpsHKEHUS] Ha MHAYKTUBHOM KaTyIIKe B TOUKE PE30HAHCA.

5. VYpaeHeHue Oerymiei miockoi 3BykoBoi BosHbI uMeeT Bua £=0.05sin(1980t-6x), rae &
u3mepsiercss B [cMm], t-B [c], x-B [m]. Haiitu: a) uacrory konebanuii v; 0) CKOpPOCTh V
pacnpocTpaHeHusl BOJHBI, B) JUIMHY BOJHBI A; T) aMIUTUTYQy KOJeOaHUN U CKOPOCTH YacCTHI]
Cpelbl; 1) CPEIHIOIO 32 MEPHO]I INIOTHOCTh SHEPTUU BOJIHBI W €) CPEAHION0 3a MEPUO/ IMIIOTHOCTh
TIOTOKA 3Hepryy BoHEI S. ITlnoTHOCTH Bo3ayxa p=1.29 kr/m®

6. Ha kBapueBylo IUTACTHHKY, BBIPE3aHHYIO MapajUIENbHO €€ ONTHYECKOHW OCH, Majaet
JUHEWHO MOJISIPU30BAaHHBIN CBET € ITTMHOM BOITHBI A=589 HM. [Ipn Kakoit MaKCHMaJIbHOU TOJIIIIMHE
STOM MJIACTUHKU CBET, MPOMIS €€, UCIBITACT JIUIIb TOBOPOT IMJIOCKOCTHU MOJsipU3aun? Y Ka3zaHue:
TOJIIIIMHA TJIACTUHKH HE TOJDKHA TpeBbImath 0.5 MM. ne=1.553; no=1.544.

7.  EcrtecTBeHHBIII CBeT IajaeT Ha IOBEPXHOCTh MJUAJIEKTPUKA IO YIJIOM IIOJHOU
noisipuzanuu. CTeneHb MNOJSIpHU3alMU  TPEJIOMIIEHHOTO Jyda cocrtasiasier 0.124. Haiitu
KO3 QHUIMEHT MPOMyCKAaHUS CBETA.

8. B nmByximyueBom wuHTepdepomerpe (aHamor ombiTa FOHra) B KadecTBE HMCTOYHUKA
U3JIy4eHHUS] UCIOJIb3YETCsl PTyTHAs Jiamma, MU3Jy4YeHHUE KOTOPOM COCTOUT M3 JABYX KOMIIOHEHT:
A=576.97 aMm u A2=579.03 HM. UeMy paBHO pacCTOSHHE MEXAy HHTEPPEPCHITMOHHBIMU
MakCUMyMaMH KaXJOH U3 OTUX KOMIIOHEHT B COTOM TIOpSAKEe, €cld IIMpUHA
UHTEepPEpeHIIMOHHON Monochl AXx=0.2 MM?



denepanbHOE rOCYAapPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTETY

Kadenpa npuknanHoii u TeopeTuueckont GuU3NKu

acnopr
pacueTHO-Tpaduueckoro 3aaanus (padborTbl)

no qucruruiae «dusnka», 3 ceMecTp

1. MeToanka oeHKH

Brimonaenue pacuetHo-rpaduueckoro 3amanus (padots) (mamee - PI'3(P)) sBasiercs
dopmoii Tekymei arrectTanuu (KOHTPOJIS) 0 AUCHUIUINHE, TIPEAYCMOTPEHHON YUeOHBIM IUIAHOM.
Hens PI'3(P): cTymeHTHI MOJDKHBI OCBOMTH M HAy4YUTHhCS MPOTPAMMHOM peaM3aIiuu
OPUHIUIIOB, METOAOB W AJITOPUTMOB pELICHHS OCHOBHBIX M BCIOMOTATENBHBIX 3a7ay IO
JTUCIUTIINHE (QU3HKA.
O6s3atenbHbIM 3neMeHTOM PI3(P) sBnsitoTes pemieHue 3aaad o (GU3NKE U TOCTPOCHUE
rpadukoB (PU3NUECKUX 3aBUCUMOCTEH.
Howmep 3aganust cooTBeTCTBYET nocieaneit mudpe (mudpam) B HoMepe 3a4eTHON KHIKKA
(cTryneHueckoro OuieTa).
PT"3(P) BbInonHsETCS MHAUBUYAIBHO.
KonunuectBo 3amanmii  goctarodyHo st oOecmedyeHHs, KakIoro o0y4arouierocs
WHIUBUyanbHbIM 3aanuemM PI'3(P).
3amena 3ananus PI'3(P) ocymiecTBiseTcs Mo coriacoBaHMIO ¢ MPENoaaBaTesieM U3 uyucia
pEe3€pBHBIX (HE 3aHSTHIX) 3aJaHUIL.
[lepen BbImOMTHEHUEM 3a7]aHUsI CTYACHT JTOJIKEH O3HAKOMUTHCS C MPABUIOM O(OPMIICHHUS
otueta o PI'3(P).
[IpenogaBaTenb OCYIIECTBISIET PYKOBOJCTBO IO BBHIMOJHEHHUIO 3a/1aHUs, OKAa3bIBAET
KOHCYJIbTAalIMOHHYIO TIOMOIb U TpUHUMaeT otueT 1o PI'3(P).
[lo pesynbraram BbmmosHeHus: PI'3(P) BblmosHseTCS OTYET, KOTOPBI COCTOUT U3
CIEIYIOIINUX YaCTEe:
1. TutynbHbIH IUCT (CM. HUXKE)
2. 3amanwme 1 (Mo BapraHTaMm)
3. 3amanwme 2 (10 BapHaHTaMm)
4. 3apanue 3 (0 BapHaHTaM)

Tpebosanus k oghopmaenuro:

PI'3(P) BeimonusieTcs B (opMe pyKONMUCHOrO oTueTa Ha jucrax ¢opmara A4, co
CTaHJAapPTHBIM TUTYJBHBIM JIUCTOM, aHAJIOTMYHOM TOMY, KOTOPBIA HCIOJNB3YETCS B OTYETaxX IO
nabopaTopHbiM paboTam 1o (Qu3MKe, ¢ yKazaHHeM (aMwiKM CTyJeHTa U (paMHIUH
npenoaaBaTesis, HoMepa IrpyIibl, OTMETKH O 3aIIHTE.

OTtder B yCTaHOBJIICHHBIE CPOKH caaeTcs Ha kadenpy st npoBepku. [IpemomaBatens
OILICHMBAET KayeCTBO PAaOOTHI, OTMEUYAET IMOJOXKHUTEIbHbIE CTOPOHBI M HEAOCTAaTKU pabOThl U
OTIpeNieNIsieT, IOy CKaeTcs I OoHa K 3amuTe. [Ipy Heo6X0AMMOCTH MpenoAaBaTelb BO3BpAIaeT
PI'3(P) ctynenty mist 1opaOOTKM M YCTaHaBIMBAE€T CPOKH IMOBTOPHOTO TPEIOCTABICHUS IS
npoBepku. J1o 3amUThl pabOTHI CTYIEHTOM JOJDKHBI OBITH CAENaHbl HEOOXOAMMBIE UCTIPABIICHUS
U JIONOJTHEHUS 110 BCEM 3aMEYaHHsIM MPEnojaBaTes.

[Ipu nonoxxkurensHoM pe3yinbrare orieHuBanus PI'3(P) cryaeHT 3ammuiaer e€ 10 ceccuu B
Ha3HAaYeHHOE TPEeIo1aBaTeeM BpeMs.

3amuta PI'3(P) cocront B WHAMBHAyaJIbHOM YCTHOM CcOOeCeOBaHMU CTYyJEHTa C
npenoAaBaTeneM. B mporiecce 3amuThl BHISBISETCS YPOBEHb 3HAHWN CTYAEHTA, CTENEHb €ro



CaMOCTOSITEIILHOCTH TPH BBITIOTHEHUH pa0oTHI. [10 pe3ynbpraTaM 3aIuThl CTYACHTY BBHICTABIISCTCS
OILIEHKa B COOTBETCTBUHU C KPUTEPUSAMH, IPUBEECHHBIMU B 1. 2 Hactosmiero [lacnopra.

2. Kputepum oueHKH pe3yjbTATOB 00y4eHHUsl, COOTHECEHHbIX ¢ YPOBHSIMH OCBOEHUSI
HHIMKATOPOB JOCTH:KEHUs] KOMIIeTeH il

OOmue mpaBuiia BBICTABJICHUS OIIEHOK TEKYLIEH aTTecTalu OINpeAessioTcs OalibHO-
PEUTHUHIOBOM CUCTEMOM, yCTAaHOBJICHHOU JIOKaIbHBIM akToM HI'TY.

PI'3(P) cumTaeTcsi BBIMOJHEHHOW HA MPOJABMHYTOM YPOBHE, €CIIM BCE HEOOXOJIMUMBIE
pacdeTbl MPOU3BEACHBI CaMOCTOSATENbHO M 0e3 ommbok; Bce pasnenbl PI'3(P) BwimonHeHsI
MPaBUJILHO W B TMOJIHOM o0BeMe; paboTa odopMiIeHa B COOTBETCTBUU C TPEOOBAHMIMU; ClIaHA
MperoAaBaTeNlio B yKa3aHHbIE CPOKM M HE BO3BpaIlaiach ISl MTOpaOOTKH, NAHBI IMOJIHBIE U
pa3BepHYThIE BBIBOABI M PEKOMEHJAIMU; HA 3allUTe CTYJIEHTOM JaHbl YBEpPEHHbIE H
apryMeHTHPOBaHHbBIE OTBEThl. COBOKYITHOCThH 3aINTAHUPOBAHHBIX PE3yIbTATOB M COOTHECEHHBIX C
HUMHU UHAMKATOPOB JOCTM)KEHHS KOMIIETEHLUUH HE COAEPKHUT MpoOesoB. 3aKperuieHHbIE 3a
PI'3(P) xommneTeHnnu chopMupoBaHbI Ha IPOABUHYTOM ypoBHE. OLieHKa cocTaBisieT om 25 0o 22
bannos.

PI'3(P) cunTaercst BHIIOJHEHHOW HA §a30BOM ypPOBHE, €CJIM BCE HEOOXOAUMBIE pacUeThl
MIPOU3BEICHBI CAMOCTOSITENIEHO U 0€3 CYIIeCTBEeHHBIX OMHMO0K; Bce paznensl PI'3(P) BeimonmHeHBI
NpaBUIBHO, HO €CTh 3aMEYaHus K MOJHOTE MpeIocTaBiIeHus nHpopmanuu; padbora opopmieHa B
COOTBETCTBUU C TpeOOBAHMSMHM; CllaHA MPENOAABATENI0 B YKa3aHHbIE CPOKM U OJHOKPATHO
BO3Bpallajiach CTYICHTY MJii HE3HAYUTEIbHON MOpaOOTKH; B 3aKIIFOUEHUU JaHBI BBIBOJBI U
PEKOMEHALNY; Ha 3alIUTE CTYyICHTOM JIOMYLIeHbl HENPUHUIUITHATbHbIE OIHOKU. COBOKYITHOCTD
3aIUTAHUPOBAHHBIX PE3YyIbTaTOB M COOTHECEHHBIX C HHUMU HHJIWKATOPOB JIOCTIIKEHUS
KOMITETCHIIMM COJIEPKUT HECylIecTBEeHHBIC Mpobenbl. 3akperieHHbie 3a PI'3(P) xommnereHun
chopmupoBanbl Ha 6a30BoM ypoBHe. O1ieHKa cocTaBisieT om 21 do 16 6annos.

PI'3(P) cuumTaercst BBINOJHEHHOW Ha NMOPOrOBOM YpPOBHE, €CIM BCE HEOOXOIUMBIE
pacueTsl TPOU3BEIEHBI CAMOCTOSTENFHO, HO C OIIMOKAaMH, 4YacThb U3 KOTOPBIX HOCHUT
NPUHIUITHAIBHBIN XapaKTep; €CTh 3aMeYaHus K MOJTHOTE MPeA0CTaBIeHH HH(OopMaIm; padboTa
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMH, CHaHA MPENOAaBATEN0, HO HEOJHOKPATHO
BO3BpAIllajach CTYACHTY JUIsl JOPAOOTKH; B 3aKIIOYEHUHU JAaHbI KpaTKue BHIBOJGI, 3anuTa PI'3(P)
BBI3BIBACT y CTYJIEHTa cepbe3HbIe 3aTpyAHeHHs. COBOKYMHOCTh 3aIlJIAaHUPOBAHHBIX PE3YyIbTaTOB
U COOTHECEHHBIX C HUMH WHAWKATOPOB JOCTIIKEHUS KOMIETCHIUI CONEPKUT CYIIECTBEHHBIC
npobenbl. 3akpervieHHble 3a PI'3(P) kommereHnuu chopMUpOBaHBI Ha MOPOTOBOM YPOBHE.
Omnenka cocrasisiet om 15 0o 12 bannos.

PI'3(P) cuutaeTcsi He BBINOJHEHHOW (HIKE TOPOTOBOTO YpPOBHS), €CIH PaCUEThI
NPOM3BEACHBI C CEPhE3HBIMH OMIMOKAMH; €CTh 3aMeuyaHHWs K TMOJHOTE IPEeIOCTaBICHHUS
uHpopmanmu u odopmienuto; PI'3(P) Obula cmana mnpenonaBareiro, HO HEOJAHOKPATHO
BO3BpAIlaJach CTYACHTY UIsl 1OPabOTKH, YTO HE MPUBEIIO K yiayulneHuto ee kauecta; PI'3(P) e
JOTIYIIEHA 10 3alUThl, YTO CBUJETEIHLCTBYET O HEYIOBIECTBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYACHTOM pe3ynbTaToB. COBOKYMHOCTh 3aIUIAHUPOBAHHBIX PE3YJIBTaTOB M COOTHECEHHBIX C
HUMHU HMHJIUKATOPOB JOCTH)KCHHS KOMIETCHIIMA COJEPKUT MHO>KECTBEHHBIC CYIIECTBEHHBIC
npoOensl. 3akperiennbie 3a PI'3(P) komnerenuun He chopmupoBanbl. O1ieHKA COCTABIISIET MEHEE
12 Gannos.

3. IIkajaa oueHkKH

B oOme#i onenke mo mucummuinae Oamnel 3a PI'3(P) y4yuThIBaroTCs B COOTBETCTBUH C
npaBWiIaMyd  OaJUIbHO-PEUTHHTOBOW  CHCTEMBI, TIPUBEJACHHBIMH B pabodeil mporpamme
JUCLUIUINHBIL.

PI'3(P) kak ¢opma Tekyiieit arrectanyu (KOHTPOJIS) MO AUCIHUIUTMHE CYUTACTCS YCIISIITHO
BBITIOJIHEHHOM, €CJIM CyMMa IMOJTyYeHHBIX OaIoB IO BCEM €0 3aJaHUsIM COCTaBIsieT OT 25 1o 12
0aJI0B BKJIFOUUTEIBHO.



4. IlpumepHbliii nepedensb 3aganuii PI'3(P)

PI'3 (3 cemectp) mo TeMaM «MexaHUYECKHE U AJICKTPOMArHUTHBIC KoneOaHus» u «BOJHEIL
Ontukay conepskarcs B yaeoHoM nmocoonn: Konebanus, BonHbl, ontuka. COOpHUK 3a71a4, 3aJaHu
U yIpakHEeHUi: MeToauueckue yka3zanus / HoBocub. roc. Texs. yH-T ; [cocT.: C. B. Cnyraii, B. H.
[[Imeixkos, H. C. Cadponosa].- HoBocubupck: Uzn-so HI'TY, 2014.- 37, [2] c. : ni.-

Pexxum nmocryna: http://elibrary.nstu.ru/source?bib_id=vtls000199522

IIpumep Tunosoro PI'3(P):
Ilepsas ywacmo PI3(P) no meme « Mexanuyeckue u 21eKmpomMacHumuble KoieOanusy.

1. JlepeBsiHHBIN KyO cO CTOpOHOM a = () cm TaBaeT Ha TOBEPXHOCTH BOJbI. B HadanmbHbII
MOMEHT BPEMEHH €r0 CJIerka HaJaBHJIU CBEpXy M OTIyCTHIH. OmpenenuTh nepuoj KojaeOaHHi
Ky6a. ConpoTHBIEHrEM BOIBI peHeOpeub. [InoTHOCTL epeBa O = 800 ka/m.

2. Haiiti nmepuon xonebanuii (pu3mueckoro MasTHUKA Maccoi M, K IEHTPY Macc KOTOPOTO
NPUKpPEIUICHA TOPU30HTANIbHAS TIPYKUHA C KECTKOCThIO K. J[pyroii KOHeI[ MpyKUHBI 3aKPETUICH B
HEMOABMKHOM cTeHKe. MOMEHT WHEpIMU MasiTHUKA OTHOCHUTENIbHO TOYKH MojBeca paBeH |,
paccTosiHuEe MEXly TOUYKOM IOJIBECa U EHTPOM MacC MAsITHUKA PaBHO M

a. B monoxxennu paBHOBecHs PY>KKWHA HE ehopMHUpPOBaHA.

3. [To mTanre, Bpamaromeincs B rOPU30OHTAIBHON IIOCKOCTH €
MOCTOSTHHOM YTJIOBOM CKOPOCTBIO (1), MOXET CKOJIB3UTH 0€3 TpeHUs
rpy3 Maccom M, yAepKUBAEMBbIM Ha HEKOTOPOM PACCTOSTHUM OT OCH
BPAILEHUS TIPYKUHOM C )KECTKOCTBIO K M HavyanbHOM niuHoi Iy . Haiitn

B >

JBIDKCHUE Tpy3a, KOTOPOEC BO3HHKHET, €CJIM IITAHT'Y MTHOBEHHO
OCTaHOBUTB.

4. Haiitin 1oOpOTHOCTH OCIMILIATOPA, Y KOTOPOTO: a) aMILTUTY/1a CMEIICHHS YMEHbBIIACTCS B
2 pasa gepes kaxzasie 110 neprosos koneGannii; 6) cobcTBenHas yactora @y =100 ¢ u Bpemst

penakcauuu T = 60 c.

5. Ha rnaakom crosne Haxomutcs Opycok Macchl M, ¢ KOTOPBIM COEIMHEH MaTeMaTHYeCKUN
MasiITHUK, COCTOSIIIUI U3 HEBECOMOT'O CTEPKHS U TOUEUHON Macchl M Ha ero KoHue. Och BpalleHus
MasiTHUKA TMPOXOTUT Yepe3 LEeHTp Opycka. B mepBoMm ciaydae Opycok 3aKperuieH Ha CToJje, BO
BTOPOM €I0 OTIYCTHJIM, U OH MOKET CBOOOJHO IepeMEIaThes o cToiry. ONpenesnTh OTHOLLICHHUE
Y4acTOT MaJIbIX KOJICOAHUH B 3THX JBYX CIIydasX.

6. K kontypy L, C, R ¢ manpiM 3aryxanuem B MOMeHT t = 0 MmOAKIIOYAIOT MCTOYHHK
noctositHHONU D/1C ¢ HUYTOXKHO MaJIbIM BHYTPEHHUM CONPOTHUBIIeHUEM. OIpeieanTh HallpsHKEHNE
V Ha koHaeHcarope C B 3aBUCUMOCTH OT BpeMeHH t. Ha kakoe MUHMMasbHOE HaNpsKEHUE JOJKEH
OBITH paccYMTaH KOHJAEHCATOpP?

7. K cunyconnansHomy Hampsukeruio &=&( COS(wt+0) B

MoMeHT Bpemenu t = 0 MOAKJIIOYAIOT  [TOCJIEOBATEIBHO
¢ COEMHEHHBIE conpoTuBieHne R m mHaykTBHOCTH L. Haiitn cuny

L R |:| ToKa | B 1enu B 3aBUCUMOCTH OT BpeMeHH. [Ipu kakoM yciioBuu nocie
|_./ ’_{ 3aMbIKaHUs L€NM B HEH cpa3y YCTaHOBSTCS CUHYCOUJAJIbHBIE

|" |— KoJiebanusa?


http://elibrary.nstu.ru/source?bib_id=vtls000199522

8. Haiitn yacToThl HOpMaNbHBIX KOJIEOAHUN JBYX IOCIIEIOBATEIBHO
COCIMHECHHBIX OJMHAKOBBIX MAaTEMaTHYECKMX MAasATHUKOB. OIpeneiauTsb
MOJbI TOU CUCTEMBI.

m

Bmopas yvacme PI'3(P) no meme «Boanvl. Onmuxay.

1. B BakyyMe pacmpoCTpaHSIOTCS JBE TIOCKHE HIeKTPOMATHUTHBIE BOJIHBI, OJHA BJOIb OCH
X, apyras Buons ocu y: Ej = Eg COS(a)'[ -k X) u E, =E COS(a)t —k y), rae Bekrop Eg
HaIpaBJIeH TapaniensHo ocH Z. Haiftu cpeHee 3HaueHKe IIIOTHOCTH MOTOKA YHEPIUH B TOUKAX
JIOCKOCTH Y = X.

2. Ilap pammyca R = 50 cm HaXxoguTcs B HEMAarHHUTHOW Cpele C JAUICKTPHUECKOU
NpoHUIIAeMOCThIO & = 4. B cpeze pacnpocTpaHsieTcs TIOCKas 3JIEKTPOMarHuTHas BOJIHA, JJIMHA

kotopoit A << R u ammuryna snexrpuueckoii cocrapmsomeii E = 200 B/m. Kakas sHeprus

najaeT Ha map 3a Bpems t = [ mun?

3. TIoCTOSHHBIN 11O MOAYIIIO AJIEKTPUUYECKUI JTUIOIb C MOMEHTOM [) BPAIAIOT C TOCTOSTHHOM
YIJIOBOM CKOPOCTBIO (¥ BOKPYT OCH, NEPIEHANKYIJISIPHON K OCH IAIIONS U MPOXOALIEN Yepes ero
cepenuHy. HaliTu MOITHOCTE M3Ty4YEHHUS TAKOTO JUIIOJIS.

4.  EcrtecTBeHHBIH CBET MaJaeT Ha IOBEPXHOCTh JUAJIEKTPUKA IO/ YIVIOM IOJIHOM
nossipusanuu. CrTeneHp NONApU3aLUM  IPEJIOMIIEHHOro Jyda cocrasiaser 0.124. Haiitu
K02(ppHUIIMEHT MPOMyCKaHNUs CBETA.

5. Ha nnenky u3 raunepuna (N = 1.47) tonmmuoi 0.1 mxm nagaet 6emnsbiii cBet. Kakum Oyzaer
Ka3aThCs IBET IUIEHKU B OTPAXCHHOM CBETE, €CJIM YTOJ MaJieHus ryqen 45°7

6.  Ilmocko-BblykJash CTEKJISIHHAs JIMH3a BBIMTYKJIONH IOBEPXHOCTBIO CONPHUKACAECTCS CO
CTEKJISTHHOW IMJIACTUHKOM. Pannyc KpuBH3HBI BBIMTYKJION MOBEPXHOCTH JIMH3BI R, /UIMHA BOJHBI
ceera A . Haiitu mupuny A I' xosbia HeloTOHA B 3aBHCHMOCTH OT €r0 pajuyca I' B 00I1acTH, TJIe

Ar<<r.

7. Mexny TOYEYHBIM MCTOYHHKOM CBETa M JKPAHOM IMOMECTWIM JuadparMy ¢ KpyIJbIM
OTBEPCTUEM, PAaTUYC KOTOPOIro I' MOKHO MEHSTh. PaccTosHue oT Auadparmbl 10 UCTOYHHKA U
skpaHa paBHbl @ = 100 cm u b = 125 cm. OnpenenuTs JJIMHY BOJHBI CBETa, €CIM MaKCUMyM
OCBCIIIEHHOCTH B IIEHTpE NU(PAKIMOHHONW KapTHHBI HA dKpaHE HaOromaercs npu 1 = [ mm u
CJHEAYIOINUA MAKCUMYM TIpH 12 = .29 mm.

8.  Cger c muHOM BOJMHBI 535 HM MajaeT HOpMaIbHO Ha AU(PAKIHOHHYIO pemeTKy. Haitu
ee Mepuoi, €CIM OJHOMY U3 GppayHroepoBbIX MAKCUMYMOB COOTBETCTBYET yroi qudpaxkuun 35°
Y HauOOJIBIIUI MOPSA0K CIIEKTpa paBEH MATH.

9.  EcrecTBeHHBII MOHOXPOMAaTHYECKHH CBET MajJaeT Ha CHUCTEMY M3 JBYX CKPEIIEHHBIX
HOJIIPU3aTOPOB, MEXAYy KOTOPbIMH  HAaxOJUTCS KBaplieBas IUIACTHHKA, BbIpE3aHHas
HNEepIEHIUKYJIAPHO K onTHYecKor ocu. HaillTh MUHHMAaNbHYIO TOJMIIKHY TUIACTUHKH, IPU KOTOPOH
3Ta cucrteMa OyneT npomyckarb 0.3 cBeTOBOTO IMOTOKA, €CIIM MOCTOSTHHAS BpaILlleHHUs KBapa & =
17 yrn.rpag/mm.



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs
«HoBocnubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa npukiiagHoit 1 TEOpETUIECKON PUBHKH

IHacnopr 3x3ameHna

1o AucHuIuIMHe «Pu3nka», 4 cemecTp

1. Meroauka oleHKH

DK3aMeH TpPOBOAWTCS B yCcTHOW ¢opme, mo Owreram. bumer cocrout u3 3 BONPOCOB U
dbopMupyeTcst IO CISTYIONIEMY TTPaBHITY:
— TIEpBBIN BONPOC BHIOMPAETCS M3 TUara3oHa BOonpocos 1-18;
—  BTOpOM BOIPOC U3 Ararna3zona Borpocos 19-31;
— TpeTui BOmpoc — 3a7a4a (MpUMepsI 33/1a4 IPUBEIICHBI B I1.5).
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTATHl O0OYUEHUS IO AUCHHUILIIMHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMHU B IPOrpaMMe MHIMKATOPAMU JOCTUKEHHSI KOMITIETEHIIUH.
Ha »sk3amene mpenonaBarenb BIpaBe 3a/1aBaTh CTYACHTY YTOUHSIOIINE W JOMOTHUATEIHHEIC
BOTPOCHI U3 00111eT0 TIepeyHs (1. 4).

5 dopma DK3aMEHALIOHHOTO OuieTa
HOBOCHUBUPCKHNU I'OCYIAPCTBEHHBINM TEXHUYECKNM YHUBEPCUTET
Qakynsrer OTO

Bbuaer Ne
K 9K3aMeHy 10 aucuuiuinie «duznka»

1. IlonsATHE O TEMIOBOM M3Iy4YeHHU. XapaKTEPUCTUKH TETJIOBOTO U3Iy4EHHS.

2. Teopus Jlebas TEMIOEMKOCTH TBEPBIX TEII.

3. 3amaya. ATOM HaxoOuTCsl B MarHUTHOM noje ¢ umHaykuued B=0.3 Tn. Onpepenuth
CHEKTPAJIBHBIM CHUMBOJ CHHIJIETHOIO TepMa, IOJHAs IIMPUHA PACUICIUIEHUS KOTOPOTO
cocraiseT 104 mxaB.

VYTBepxaaio: 3aB. Kapeapon noxkHocTs, DO
(moamuce)

(mata)

2. Kpurepuu oueHKH pe3yJbTATOB 00y4YeHHUSsI, COOTHECEHHBIX C YPOBHSIMM OCBOEHUS
HHINKATOPOB JO0CTUKEHUSI KOMIIETeHIHii

OTBeT Ha SK3aMEHALMOHHBIM OWJIET 3aCUMTHIBACTCS HA MPOJABMHYTOM YPOBHE, €CIIH
CTYJCHT TMPOBOJHUT CPABHUTEIbHBI KOMIUICEKCHBIM aHaIN3 MaTepuaia, BBISBISET MPOOJIEMBI,
npejiaraeT MEXaHW3Mbl HMX pelIeHUs, MPEICTaB/IIeT KOJIMUYECTBEHHbIE XapaKTEPUCTUKU
OTIPEICTICHHBIX MPOIECCOB, MPUBOAUT KOHKPETHBIE IPUMEPHI, HE JOMYCKAeT OMMOOK U Crioco0eH
obocHOBaTh BBIOOp MeTona pemieHus 3amadd. COBOKYMHOCTh PE3yJbTaTOB OOyUYEHHUS IO
TUCITUTIIIMHE U COOTHECEHHBIX C HHUMH WHIWKATOPOB IOCTHIKEHUS KOMIIETEHIIUN HE COACPIKHT
npoOesioB. YCTaHOBICHHBIE B IPOrpaMMe KOMIETEHIUH CHOPMUPOBAHBI B TOJHOM OOBEME.
Onenka cocrasusier om 35 0o 40 bannos.

OTBeT Ha IK3aMEHAIMOHHBIN OWJIET 3aCUNTHIBACTCS HAa 0230BOM YPOBHE, €CIIU CTYJICHT MIPH
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OTBETE Ha BOMPOCHl (OPMYIHPYET OCHOBHBIC MOHSTHS, JAaeT XapaKTEPUCTHKY IPOIECCOB,
SIBICHUH, TPOBOJUT aHAJIW3 MPHUYHH, YCJIOBHH, CIIOCOOCH MPEACTABUTh KOJMYCCTBCHHBIC H
KaueCTBCHHBIE XapaKTEPUCTUKH MPOIIECCOB, HE OMMYCKAET CYIIECTBEHHBIX OIIMOOK MPHU PEIICHUN
3amaud. COBOKYITHOCTh PE3Yy/IbTaTOB OOYUYEHHWS IO JTUCIMIUIMHE W COOTHECCHHBIX C HUMH
WHIWKATOPOB  JOCTMDKCHHUS ~ KOMIIETCHLIMH  COAEPKUT  HECYIIECTBEHHBIE  MPOOEIIHL.
YcTaHOBIIEHHBIE B TIporpaMMe KOMITETEHIIMH CHOPMHUPOBAaHBI Ha 0a30BOM ypoBHe. OlieHKa
coctasiaeT om 34 0o 27 6annos.

OTBeT Ha K3aMEHAIMOHHBIN OHMJICT 3aCUMTHIBACTCS HA MOPOTrOBOM YPOBHE, €CIIH CTYICHT
IpU OTBETE HA BOMPOCHI JAeT OMpEee/ieHHEe OCHOBHBIX TOHSTHIA, MOXKET MOKa3aTh MPUYUHHO-
CIICJICTBEHHBIC CBS3M SIBJICHHUW, TP PEIICHUU 3a7aud JOMYCKaeT HEPUHIIUIHAIBHBIC OIIMOKH,
HanpuMep, BbIMYHUCTUTENbHbIE. COBOKYITHOCTh pE3YyJNbTaTOB OOYYEHHS 10 [UCIUIUIMHE U
COOTHECCHHBIX C HHUMH HWHIMKATOPOB JOCTHIKCHHS KOMIICTCHIUHA COJIEPIKUT TPOOEIIBI.
YcTaHOBIIEHHBIE B TIpOrpaMMe KOMIETSHIIMH C(OPMUPOBAHBI Ha TTOPOTOBOM ypoBHe. OlieHKa
coctasisgeT om 26 0o 20 6annos.

OTBeT Ha »OK3aMCHAIMOHHBIA OWJIET CUMTACTCS HEYAOBJIETBOPUTEIbHBIM (HIDKE
MIOPOTOBOTO YPOBHS), €CIIU CTYJCHT NMPH OTBETE HA BOMPOCHI HE JIACT ONPEICICHUI OCHOBHBIX
MOHATHUH, HE CITOCOOEH MOKa3aTh MPUIMHHO-CIICACTBCHHBIE CBSI3U SBJICHUM, IPH PEIICHUH 337291
JIOITYCKAaeT MPUHINITHATbHBIC OMTMOKH. COBOKYITHOCTD PE3yJIbTATOB O0YUYCHHS 110 JUCIHILIAHE H
COOTHECEHHBIX C HUMHU WHIUKATOPOB IOCTHKCHHS KOMIETCHIIMHA COICPXKUT CYIIECCTBEHHBIC
po0OeITbl. Y CTaHOBJICHHBIE B MPOTpaMMe KOMIIETCHIIMH He chopMupoBaHbl. OIICHKA COCTABIISIET
menee 20 bannos.

3. IlIkana oueHKH

DK3aMeH CUMTAeTCs CAAHHBIM, €CTIM CyMMa OaJlJIOB MO BCEM 3aJaHUsIM OUJIeTa COCTABIIAET OT
20 o 40 6ammoB BmounTenbHO. Cymma MeHee 20 0aioB MpU3HASTCS HEYTOBIECTBOPHUTEIBHBIM
pe3yJIbTaTOM NPOMEKYTOYHON aTTECTALUU IO JUCIIUIUINHE.

B oOmell oueHke MO AUCHUIUIMHE SK3aMEHALMOHHBIE Oallbl yYUTHIBAIOTCS B
COOTBETCTBUH C IPaBUIaMHU OAJUIbHO-PEUTHHIOBOM cHCTEMBI, ycTaHoBIeHHbIMU B HI'TY.

4. Bomnpocsl K 3K3aMeHy M0 AUCHUIINHe «Pu3nka»

1. TlonsiThe 0 TEIIIOBOM M3Iy4YE€HUH. XapaKTEPUCTHKH TETIOBOTO M3ITyUCHHUSI.

2. 3aKOHBI TETUIOBOTO M3TMydeHUs: 3akoH Kupxroda, 3akon Credana-bonpiimana, 3aK0H CMETICHUS

Buna.

OO0BemMHas TUIOTHOCTh YHEPTUH PABHOBECHOTO M3ITyUYCHHUS.

®opmyna Panes-/xunca (BeiBoa). YabrpaduoneToBas karactpoda.

. BeiBog ¢opmynel [Inanka. BeiBon 3axkonoB Credana-bonbiiMana u cmemenust Buna u3 gpopmyibt

IInanka.
6. ®ororpdexrt. Dopmyna DiHIITEHHA 115 BHENTHETO PoTodPdeKTa.
. @oronnsiii ra3. Onweir bore. JlaBnenume cBera. YpaBHEHHE COCTOSHUS (OTOHHOTO Tasa.
AnnabaTudecKuil MpOLece CKATUS H3ITyUCHHUS.

8. Dddexr Komnrona. KopryckynspHO-BOTHOBOH Iyaiu3M CBETA.

9. Teopuss bopa atoma Bomopoma. M3mydenue atomoB. Iloctymater bopa. KBanToBanue sHeprum
aroma o bopy. Oneit ®panka-I'epna.

10. T'mmote3a ne bpoiinsg. DkcrnepuMeHTaIbHBIC MOATBEPKICHUST THIIOTE3bI ¢ bpois: ombiTel K.
HaBuccona u JI. Ixepmepa, onbiTel ToMcoHa 1 TapTakoBCKOTO U Ap.

11. Craructuueckass uHTeprperanus BoiH Je bpoing. CooTHOIIEHHE HeoIpeneIeHHOCTeH
I'etizenbepra.

12. Vpasuenwue llIpénenrepa.

13. KBanrtoBas yactuia B 6ECKOHEYHO ITyOOKOH MOTEHIIUAIBHOM siMe (OAHOMEPHBIH, TBYMEPHBIN U
TPEXMEPHBIN CITydan).

14. BexTop IIOTHOCTH MOTOKA BEPOATHOCTH. KOAPPHUIIMEHTHI OTpaXKeHHS U TPOXO0XKICHHUS.
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15. JIBmwkeHre KBaHTOBOW YAaCTHUIIBI B 0OJIACTH IMOTSHIIMAIHLHOTO TTOPOTa.

16. TIpoxoxaeHue KBAaHTOBOHM YaCTHUIIBI Yepe3 MOTCHIINAIbHBIN Oapbep.

17. KBaHTOBas yacTHIla B MOTEHIMAIHHOMN SIME KOHEYHOH IITyOUHBI.

18. Pemenue ypaBuenus Llp&aunrepa mist rapmoHmyeckoro ocumuisitopa. [lomuHombr YeOsieBa-
Opmura. BoHOBBIE QPYHKIMH JIMHEHHOTO OCIMILIATOPA.

19. TlpencraBienue GuU3NUECKUX BETHMUUH ornepatopamu. COOCTBEHHbIC (YHKIIUM M COOCTBEHHBIE
3HA4YEeHUS ONEePaTOPOB KOOPMHAT, UMITYJIbCOB, MPOSKIIMA MOMEHTA UMITYJIbCa HAa M30pPaHHYIO OCh.

20. Pemenue 3amaun Ha COOCTBEHHBIC 3HAYCHHS OTIEpaTOpa KBajpaTa MOMEHTA HMITYJIbCA.

21. U3mepenust GpU3NIECKUX BEJTMYNH B KBAHTOBBIX CHCTEMAX.

22. KBaHTOBO-MEXaHMYECKOE OMHCAHUE BOJIOPOIOIIOI00HBIX aTOMOB. KBaHTOBBIE UlCia M BOJTHOBBIE
(yHKIIMM aToMa BOJOPO/Ia.

23. Ompir ltepHa-I'epnaxa. CrnuH 3nekTpoHa. TepMbl MHOTOZJIEKTPOHHBIX aTOMOB. ATOM B
MarHuTHOM II10JIC.

24. KsantoBasi teopusi m3nyueHus. CHOHTAaHHOE W3IYYCHHUE aTOMOB. BBIHYXJIEHHOE H3IIydCHHE
aToMoB. Jlazepsl U Mazepsl.

25 KBantro-Mexannyeckoe onucaHue CUCTEMBI MHOTHX qaCTHUI. HepaSJ'II/I‘II/IMOCTB TOXIACCTBCHHBIX
YacTUI] B KBAaHTOBOW MexaHHKe. CHMMETpUYHBIE U aHTUCHMMETPUYHbIE COCTOSIHMA. [IpuHImmn
[Taynn.

26. IlonsaTtue o merone Xaptpu-Doka. [lepnonnyeckas cucrema 3reMeHTOB MeH ieneena.

27. TInoTHOCTh KBaHTOBBIX coctosiHui. Pacnpenenenue bose-Ditnmreitna u ®epmu-/lnpaxa.
DJEeKTPOHHBIN Ta3 B MeTaJIax.

28. Teopus [{ebast TEMIOEMKOCTH TBEPABIX TEIL.

29. CoctaB aTOMHOTO si/ipa. Macca 1 SHeprus CBSI3H Apa. SaepHble CHITBL.

30. OcHoOBHBIE BUIbI B3aNMO/ICHCTBHUIN. 3aKOH PaJHOaKTHBHOTO pacnaja. PaanoakTuBHBIE PSIBL.

31. DnemeHTapHbBle YacTHIBI. METOABl PETUCTPALMU DIEMEHTAPHBIX YacTHL. YacTHLbl H
aHTH4acTullpl. M3oTonuueckuii cnud. CUCTeMaTHKa IeMEHTapHbBIX YacTull. KBapku.

5. Ilpumepsl 32124 K 3K3aMeHY 10 JUCHUILTHHEe «DuU3uKa»

1. Howusl aroma renusi o0my4arorcst GOTOHAMHU JUTMHOW BOJIHBI 24 HM. B pe3ynbTare noriomeHus
3TUX (DOTOHOB MOHBI TEIUS MEPEXOIAT B BO30YykAeHHOE cocTosiHHE. CKOJIBKO CHEKTpalIbHbIX
JUHAA W KaKuX JJIUH BOJH OyJaeT HaONogaThes IMPH IMEepexo/ie MOHOB TelHs B OCHOBHOE
COCTOSIHHE?

2. AToM BOAOpOJAa, MBHUIaBIIMKCA CO CKOPOCThIO V0=3.26 M/c, wucmyctuna (¢HOTOH,
COOTBETCTBYIOIIMI TEPEXOAY U3 MEPBOTO BO3OYXKIACHHOTO COCTOSIHUS B OCHOBHOE. HaiiTu yrom
MEXy TIepBOHAYATBHBIM HAIPABICHUEM JBHKCHHS aToMa M HAmpaBJIeHHEM BbUIeTa (DOTOHA,
€CJIM KMHETUYeCcKasi JHEPIHsl aToMa OCTallach MPeKHEH.

3. Yactuma mMaccel M HAXOJUTCS B HEKOTOPOM OIHOMEPHOM MoTeHImanbHoM mojie U(X) B

CTAI[MOHAPHOM COCTOSIHUH, JIJIsi KOTOPOTO BOJHOBas (QyHKIMs uMeeT BUI W (X) = Aexp(—axz),

rne A u o>0- 3agannble noctosiHHbe. Mmest B Buay, uro U(0)=0, HaliTH ¢ TOMOIBIO YpaBHEHHS
Ipenunarepa U(X) u suepruto E gacTuirsl.

4. AtoM HaxoaWTCs B MarHUTHOM mojie ¢ uaayknueid B=0.3 Tn. Onpenenuts creKTpaabHbII
CHUMBOJI CUHIJIETHOTO TEPMA, IIOJIHAS IIMPUHA PACIIENIIeHUs KoToporo cocrasiseT 104 mxaB.

5. Yacruia Macchl M MajaeT Ha MPSIMOYTOIbHYIO MIOTCHIIMAIBHYIO SIMY IMUPHHOM | 1 rimyOuHoM
Uo. DHeprus yacTullsl BHE siMbI paBHa E. Halitu koagurmenT nmpozpaunoct D sMbl aiist taHHOM
yactuubl. HaliTu 3Hadenust E, npu KOTOPBIX YacTHIla OyaeT OecpensITCTBEHHO MPOXOAUTh Yepe3
SAMY.

6. KBaHTOBBIII rapMOHMYECKHUI OCLMIIIATOP C YaCTOTOM KONeOaHUH @, HAXOIUTCSA B IIEPBOM

BO30Y)XJIEHHOM cocTosiHMM. Haliure cpennue 3Ha4eHUs MOTECHIUATbHOM <U> Y KUHETHUYECKOU

<Ek > SHEPIUi OCHUIUIATOPA.



7. Omnpeznenute NOTEHIMAI JIEKTPUUECKOTO MO JUII OCHOBHOI'O COCTOSIHUS aToMa BOAOPOJa
Ha Pa3JIMYHBIX PACCTOSHUAX OT SApa.

8. AToM BoJOpOJa B OCHOBHOM COCTOSIHUM HAaXOAMUTCS HA OCH KpyroBoro Toka | = 10 A paauyca
R = 5 cm. Paccrossaue ot atoma a0 meHTpa KpyroBoro toka Z = 10 cm. Ompenenute cuiy,
JEHCTBYIOIYI0O Ha aTOM CO CTOPOHBI MarHUTHOIO IOJII TOKAa B BaKyyMe, C y4E€TOM CIIMHA
9EKTpOHa. MarHUTHBI MOMEHT SiIpa HE YYUTHIBATh.

9. Ilpu pagMoakTHBHOM pacmaje siaep u3oTona Bi ¢ MOCTOSAHHOW pacmana A; oOpasyercs

U30TOIN B2 ¢ MOCTOSHHOM pacnana A, . [lolyduTs 3aKOH H3MEHEHMsI YhClla PaAHOaKTUBHBIX S€p

U30Tona B2 ¢ TEUEHUEM BPEMEHH, T10J1aras, 4YTO B Ha4aJIbHBIM MOMEHT IIPENapar CoAepKall TOJIbKO
snpa B1 B konuectBe No.

10. Kaxkas mons mepBoHa4aIbHOM MacChl paIMOAKTUBHOTO M30TOMA PaclagacTcs 3a BpeMs JKU3HU
3TOTO0 M30TOoIa?



denepanbHOE rOCYAapPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTETY

Kadenpa npuknanHoii u TeopeTuueckont GuU3NKu

acnopr
pacueTHO-Tpaduueckoro 3aaanus (padborTbl)

o aucuuiuinae «Puznka», 4 cemectp

1. MeToanka oeHKH

Brimonaenue pacuetHo-rpaduueckoro 3amanus (padots) (mamee - PI'3(P)) sBasiercs
dopmoii Tekymei arrectTanuu (KOHTPOJIS) 0 AUCHUIUINHE, TIPEAYCMOTPEHHON YUeOHBIM IUIAHOM.
Hens PI'3(P): cTymeHTHI MOJDKHBI OCBOMTH M HAy4YUTHhCS MPOTPAMMHOM peaM3aIiuu
OPUHIUIIOB, METOAOB W AJITOPUTMOB pELICHHS OCHOBHBIX M BCIOMOTATENBHBIX 3a7ay IO
JTUCIUTIINHE (QU3HKA.
O6s3atenbHbIM 3neMeHTOM PI3(P) sBnsitoTes pemieHue 3aaad o (GU3NKE U TOCTPOCHUE
rpadukoB (PU3NUECKUX 3aBUCUMOCTEH.
Howmep 3aganust cooTBeTCTBYET nocieaneit mudpe (mudpam) B HoMepe 3a4eTHON KHIKKA
(cTryneHueckoro OuieTa).
PT"3(P) BbInonHsETCS MHAUBUYAIBHO.
KonunuectBo 3amanmii  goctarodyHo st oOecmedyeHHs, KakIoro o0y4arouierocs
WHIUBUyanbHbIM 3aanuemM PI'3(P).
3amena 3ananus PI'3(P) ocymiecTBiseTcs Mo coriacoBaHMIO ¢ MPENoaaBaTesieM U3 uyucia
pEe3€pBHBIX (HE 3aHSTHIX) 3aJaHUIL.
[lepen BbImOMTHEHUEM 3a7]aHUsI CTYACHT JTOJIKEH O3HAKOMUTHCS C MPABUIOM O(OPMIICHHUS
otueta o PI'3(P).
[IpenogaBaTenb OCYIIECTBISIET PYKOBOJCTBO IO BBHIMOJHEHHUIO 3a/1aHUs, OKAa3bIBAET
KOHCYJIbTAalIMOHHYIO TIOMOIb U TpUHUMaeT otueT 1o PI'3(P).
[lo pesynbraram BbmmosHeHus: PI'3(P) BblmosHseTCS OTYET, KOTOPBI COCTOUT U3
CIEIYIOIINUX YaCTEe:
1. TutynbHbIH IUCT (CM. HUXKE)
2. 3amanwme 1 (Mo BapraHTaMm)
3. 3amanwme 2 (10 BapHaHTaMm)
4. 3apanue 3 (0 BapHaHTaM)

Tpebosanus k oghopmaenuro:

PI'3(P) BeimonusieTcs B (opMe pyKONMUCHOrO oTueTa Ha jucrax ¢opmara A4, co
CTaHJAapPTHBIM TUTYJBHBIM JIUCTOM, aHAJIOTMYHOM TOMY, KOTOPBIA HCIOJNB3YETCS B OTYETaxX IO
nabopaTopHbiM paboTam 1o (Qu3MKe, ¢ yKazaHHeM (aMwiKM CTyJeHTa U (paMHIUH
npenoaaBaTesis, HoMepa IrpyIibl, OTMETKH O 3aIIHTE.

OTtder B yCTaHOBJIICHHBIE CPOKH caaeTcs Ha kadenpy st npoBepku. [IpemomaBatens
OILICHMBAET KayeCTBO PAaOOTHI, OTMEUYAET IMOJOXKHUTEIbHbIE CTOPOHBI M HEAOCTAaTKU pabOThl U
OTIpeNieNIsieT, IOy CKaeTcs I OoHa K 3amuTe. [Ipy Heo6X0AMMOCTH MpenoAaBaTelb BO3BpAIaeT
PI'3(P) ctynenty mist 1opaOOTKM M YCTaHaBIMBAE€T CPOKH IMOBTOPHOTO TPEIOCTABICHUS IS
npoBepku. J1o 3amUThl pabOTHI CTYIEHTOM JOJDKHBI OBITH CAENaHbl HEOOXOAMMBIE UCTIPABIICHUS
U JIONOJTHEHUS 110 BCEM 3aMEYaHHsIM MPEnojaBaTes.

[Ipu nonoxxkurensHoM pe3yinbrare orieHuBanus PI'3(P) cryaeHT 3ammuiaer e€ 10 ceccuu B
Ha3HAaYeHHOE TPEeIo1aBaTeeM BpeMs.

3amuta PI'3(P) cocront B WHAMBHAyaJIbHOM YCTHOM CcOOeCeOBaHMU CTYyJEHTa C
npenoAaBaTeneM. B mporiecce 3amuThl BHISBISETCS YPOBEHb 3HAHWN CTYAEHTA, CTENEHb €ro



CaMOCTOSITEIILHOCTH TPH BBITIOTHEHUH pa0oTHI. [10 pe3ynbpraTaM 3aIuThl CTYACHTY BBHICTABIISCTCS
OILIEHKa B COOTBETCTBUHU C KPUTEPUSAMH, IPUBEECHHBIMU B 1. 2 Hactosmiero [lacnopra.

2. Kputepum oueHKH pe3yjbTATOB 00y4eHHUsl, COOTHECEHHbIX ¢ YPOBHSIMH OCBOEHUSI
HHIMKATOPOB JOCTH:KEHUs] KOMIIeTeH il

OOmue mpaBuiia BBICTABJICHUS OIIEHOK TEKYLIEH aTTecTalu OINpeAessioTcs OalibHO-
PEUTHUHIOBOM CUCTEMOM, yCTAaHOBJICHHOU JIOKaIbHBIM akToM HI'TY.

PI'3(P) cumTaeTcsi BBIMOJHEHHOW HA MPOJABMHYTOM YPOBHE, €CIIM BCE HEOOXOJIMUMBIE
pacdeTbl MPOU3BEACHBI CaMOCTOSATENbHO M 0e3 ommbok; Bce pasnenbl PI'3(P) BwimonHeHsI
MPaBUJILHO W B TMOJIHOM o0BeMe; paboTa odopMiIeHa B COOTBETCTBUU C TPEOOBAHMIMU; ClIaHA
MperoAaBaTeNlio B yKa3aHHbIE CPOKM M HE BO3BpaIlaiach ISl MTOpaOOTKH, NAHBI IMOJIHBIE U
pa3BepHYThIE BBIBOABI M PEKOMEHJAIMU; HA 3allUTe CTYJIEHTOM JaHbl YBEpPEHHbIE H
apryMeHTHPOBaHHbBIE OTBEThl. COBOKYITHOCThH 3aINTAHUPOBAHHBIX PE3yIbTATOB M COOTHECEHHBIX C
HUMHU UHAMKATOPOB JOCTM)KEHHS KOMIIETEHLUUH HE COAEPKHUT MpoOesoB. 3aKperuieHHbIE 3a
PI'3(P) xommneTeHnnu chopMupoBaHbI Ha IPOABUHYTOM ypoBHE. OLieHKa cocTaBisieT om 25 0o 22
bannos.

PI'3(P) cunTaercst BHIIOJHEHHOW HA §a30BOM ypPOBHE, €CJIM BCE HEOOXOAUMBIE pacUeThl
MIPOU3BEICHBI CAMOCTOSITENIEHO U 0€3 CYIIeCTBEeHHBIX OMHMO0K; Bce paznensl PI'3(P) BeimonmHeHBI
NpaBUIBHO, HO €CTh 3aMEYaHus K MOJHOTE MpeIocTaBiIeHus nHpopmanuu; padbora opopmieHa B
COOTBETCTBUU C TpeOOBAHMSMHM; CllaHA MPENOAABATENI0 B YKa3aHHbIE CPOKM U OJHOKPATHO
BO3Bpallajiach CTYICHTY MJii HE3HAYUTEIbHON MOpaOOTKH; B 3aKIIFOUEHUU JaHBI BBIBOJBI U
PEKOMEHALNY; Ha 3alIUTE CTYyICHTOM JIOMYLIeHbl HENPUHUIUITHATbHbIE OIHOKU. COBOKYITHOCTD
3aIUTAHUPOBAHHBIX PE3YyIbTaTOB M COOTHECEHHBIX C HHUMU HHJIWKATOPOB JIOCTIIKEHUS
KOMITETCHIIMM COJIEPKUT HECylIecTBEeHHBIC Mpobenbl. 3akperieHHbie 3a PI'3(P) xommnereHun
chopmupoBanbl Ha 6a30BoM ypoBHe. O1ieHKa cocTaBisieT om 21 do 16 6annos.

PI'3(P) cuumTaercst BBINOJHEHHOW Ha NMOPOrOBOM YpPOBHE, €CIM BCE HEOOXOIUMBIE
pacueTsl TPOU3BEIEHBI CAMOCTOSTENFHO, HO C OIIMOKAaMH, 4YacThb U3 KOTOPBIX HOCHUT
NPUHIUITHAIBHBIN XapaKTep; €CTh 3aMeYaHus K MOJTHOTE MPeA0CTaBIeHH HH(OopMaIm; padboTa
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMH, CHaHA MPENOAaBATEN0, HO HEOJHOKPATHO
BO3BpAIllajach CTYACHTY JUIsl JOPAOOTKH; B 3aKIIOYEHUHU JAaHbI KpaTKue BHIBOJGI, 3anuTa PI'3(P)
BBI3BIBACT y CTYJIEHTa cepbe3HbIe 3aTpyAHeHHs. COBOKYMHOCTh 3aIlJIAaHUPOBAHHBIX PE3YyIbTaTOB
U COOTHECEHHBIX C HUMH WHAWKATOPOB JOCTIIKEHUS KOMIETCHIUI CONEPKUT CYIIECTBEHHBIC
npobenbl. 3akpervieHHble 3a PI'3(P) kommereHnuu chopMUpOBaHBI Ha MOPOTOBOM YPOBHE.
Omnenka cocrasisiet om 15 0o 12 bannos.

PI'3(P) cuutaeTcsi He BBINOJHEHHOW (HIKE TOPOTOBOTO YpPOBHS), €CIH PaCUEThI
NPOM3BEACHBI C CEPhE3HBIMH OMIMOKAMH; €CTh 3aMeuyaHHWs K TMOJHOTE IPEeIOCTaBICHHUS
uHpopmanmu u odopmienuto; PI'3(P) Obula cmana mnpenonaBareiro, HO HEOJAHOKPATHO
BO3BpAIlaJach CTYACHTY UIsl 1OPabOTKH, YTO HE MPUBEIIO K yiayulneHuto ee kauecta; PI'3(P) e
JOTIYIIEHA 10 3alUThl, YTO CBUJETEIHLCTBYET O HEYIOBIECTBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYACHTOM pe3ynbTaToB. COBOKYMHOCTh 3aIUIAHUPOBAHHBIX PE3YJIBTaTOB M COOTHECEHHBIX C
HUMHU HMHJIUKATOPOB JOCTH)KCHHS KOMIETCHIIMA COJEPKUT MHO>KECTBEHHBIC CYIIECTBEHHBIC
npoOensl. 3akperiennbie 3a PI'3(P) komnerenuun He chopmupoBanbl. O1ieHKA COCTABIISIET MEHEE
12 Gannos.

3. IIkajaa oueHkKH

B oOme#i onenke mo mucummuinae Oamnel 3a PI'3(P) y4yuThIBaroTCs B COOTBETCTBUH C
npaBWiIaMyd  OaJUIbHO-PEUTHHTOBOW  CHCTEMBI, TIPUBEJACHHBIMH B pabodeil mporpamme
JUCLUIUINHBIL.

PI'3(P) kak ¢opma Tekyiieit arrectanyu (KOHTPOJIS) MO AUCIHUIUTMHE CYUTACTCS YCIISIITHO
BBITIOJIHEHHOM, €CJIM CyMMa IMOJTyYeHHBIX OaIoB IO BCEM €0 3aJaHUsIM COCTaBIsieT OT 25 1o 12
0aJI0B BKJIFOUUTEIBHO.



4. IlpumepHbliii nepedensb 3aganuii PI'3(P)

PI'3 (4 cemectp) mo Teme «KBantoBas pusuka» comepkarcs B yueOHoM nocooun: OnrTuka,
TEIJIOBOE W3JIy4YeHHE, KBAaHTOBAas TPHPOAA H3IYHEHUs, SJIEMEHTHl KBAaHTOBOW MEXaHHKH,
3JIEMEHTHI (PU3UKU TBEPJIOTO TeNa, siAepHAs PU3UKA: METOAMYECKUE YKa3aHUs U COOPHUK 3aJaHHH
no ¢usuke mua 1-2 kypcoB gHeBHoro otaenenus HI'TY dakynereroB: POD, ®OH, OTO /
HoBocu6. roc. texH. yH-T ; [cocT.: B. . O3n06mxuH, M. II. Capuna].- HoBocubupck: M3a-Bo
HI'TY, 2006.- 50, [2] c. : mi.-

Pexxum nmocryna: http://elibrary.nstu.ru/source?bib_id=vtls00005281

IIpumep Tunosoro PI'3(P) no teme «KBanToBasi pusnkar:

1.  Temmeparypa Boib(ppaMoOBOil criupanu B 25-BaTTHOH 3eKTpuueckoit mammnouke 7' = 2450
K. OtTHomeHue ee HEPreTHYECKON CBETUMOCTH K IHEPreTHYECKOW CBETHMOCTH aOCOJIOTHO
YEepHOTO Teja MpH JaHHO# Temneparype K = 0,3. Haiitu miomanp S n3inydaromieil HOBEpXHOCTH
CIIUPAIIN.

2.  Ilpu nHarpeBaHMM aOCOJIFOTHO YEPHOTO TeJia JAJIUHA BOJNHBI A, HA KOTOPYIO NMPUXOIUTCS
MaKCHMYM CIIEKTPaJIbHOM MJIOTHOCTH YHEPreTUUECKON CBETUMOCTH, u3MeHmIach ot 690 no 500
HM. Bo CKOJIBKO pa3 yBenuumiIach Mpu 3TOM dHEpPreTudecKkasl CBETUMOCTD Tejia?

3. Haiiti nocrosiaayro [1nanka h, eciii M3BECTHO, 4TO 3JEKTPOHBI, BBIPHIBAEMBIC U3 METaJIa
CBETOM C 4acTOTOH V; = 2,2:10% 'y, HOTHOCTBIO 3a/ICP)KUBAIOTCS PAa3HOCTHIO MOTeHIManoB U1 =

6,6 B, a BEIppIBa€MbIE CBETOM C YacToToOU v, = 4,6 108 Iy - pasHocThio nmoTeHnuanoB Uz = 16,5
B.

4.  HaiiTu BenM4YMHY HOPMA@JIBHOTO JaBJIECHUS Ha IJIOCKYIO IOBEPXHOCTH IIPHU 3€PKAIBHOM
OTpaXKEeHHH TapaJlIebHOTO CBETOBOTO ITIOTOKA C MHTEHCHBHOCTHIO | = 0,5 Br/em?, ecmm
K02(pPHLIMEHT OTpakeHUs1 JaHHOM moBepxHocTH p = 0,6, a yroy Mexy HapaBJICHUEM CBETA U
HOpMaJIbio K oBepxHoctu 6 = 30°.

5. IIpu KOMOTOHOBCKOM PAacCEsHUM SHEPrHsl Majaroero GoToHa pacnpenensercss HOPOBHY
MEX]y pacCesTHHBIM ()OTOHOM U JIEKTPOHOM OTAAYH. YTOJ paccesHust ¢ = /2. Haiitu sHepruio

W u umnynsc p paccessHHOTO (POTOHA.

6. O -4aCTHLIA JIBUKETCS 110 OKPYXHOCTU paanycoM I = 8,3 MM B OJIHOPOJAHOM MAarHUTHOM
1oJie, HampsHKEHHOCTh KoTtoporo H = 18,9 xA/m. Haiitn amuny BosHel e bpoins A mist o -
YaCTHUIIBL.

7. ATOMapHbIf BOJIOpPOJZ, BO30YXKIAaEMBbIii HEKOTOPHIM MOHOXPOMAaTHUYECKHUM CBETOM,
UCITYCKAaeT TOJbKO TPH CHEKTpaibHble JUHUU. ONpeaesnTh KBAHTOBOE YHUCIIO SHEPreTHYECKOTO
YPOBHSI, Ha KOTOPBIH BO30YKIAIOTCS aTOMBI, @ TAKXKe JUIMHBI BOJIH UCITyCKaeMbIX JIMHUH.

8. Hcnonb3yss COOTHONIEHWE HEONMPEACTICHHOCTEW HSHEPrUM MW BpPEMEHH, HaUguTe
€CTECTBEHHYIO IIUPUHY AA CHEKTpaldbHON JMHMU H3iIydeHus aroma. CpeaHee BpeMs >KU3HU
atoma B Bo30ykaeHHoM coctosnuu 7 = 10 ¢, niuHa Bonns! n3nyuenns A = 500 HM.

9. BonnoBast (QyHKkuMs, omMchIBarolas COCTOSIHUE MMKPOYACTULbI, JBUXKYLICHCS B
chepruyeckl CHMMETPUYHOM CHJIOBOM IIOJ€ C paccTOSTHUEM I OT LEHTpa, UMEET BHJ

r i
‘P(r,t): Aexp| —— |exp —%Et . 31ech I — pacCTOSIHME OT CHJIOBOTO IICHTPA; @ — M3BECTHAS
a

NOCTOSIHHAs; £ — ToJIHasg »Heprusl 4acTHIlbl, HE 3aBHcsmias oT Bpemenu t. Ompenenure: a)
3HAUEHUE MOCTOSHHOTO MHOXKUTENS A; 0) HanboJee BEpOITHOE PACCTOSHUE YaCTUIIBI OT CHIIOBOTO
LEHTpA.

10. Yactuiia mMaccel M majaeT Ha MNPSAMOYTOJIBHYHO TOTCHIMAIBbHYIO sAMy MHpuHOW | u
riyounoi Uo. DHeprus yactuiibl BHE siMbI paBHa E. Haliti koagdunuent npospaunoctu D simbl
JUTSL TaHHOHM uvacTuiel. HaiiTh 3HaueHus E, mpH KOTOPBIX dYacTUIla OyaeT OecrnpensiTCTBEHHO
MPOXOIUTH YePe3 SIMY.


http://elibrary.nstu.ru/source?bib_id=vtls00005281

11. KBaHTOBBIN rapMOHUYECKUI OCLUIIIATOP C YaCTOTOM KOJIeOaHUH @, HAXOJUTCA B IIEPBOM
BO30YXJI€HHOM cocTosiHuU. Haiiaure cpennue 3Ha4eHUs: MOTSHIUAIBHOM <U> U KAUHETUYECKOU
<Ek> SHEPrUil OCHUILIATOPA.

12.  Atom BoIOpoAa B OCHOBHOM COCTOSIHMHM HaXOAHMTCS Ha OCH Kpyrooro Toka | = 10 A
pamuyca R =5 cm. Pacctosaue oT atroma 10 ieHTpa KpyroBoro Toka z = 10 cMm. Onpenenute cuiy,
JNEHCTBYIONIYI0O HAa aTOM CO CTOPOHBI MAarHUTHOTO MOJII TOKa B BaKyyMe, C Y4eTOM CIHHA
AJIEKTPOHA. MarHUTHBIM MOMEHT $/Ipa HE YUYNUTHIBATb.

13. ITpu panmoakTuBHOM pacmaje siaep u3oTona Bi ¢ MOCTOSHHOM pacnana A, oOpasyetcs

U30TON B2 ¢ MOCTOSTHHOM pacnana A, . [1oiyunTs 3aKOH U3MEHEHHs YuCila PaAUOaKTUBHBIX AJEp

n30ToNa B2 ¢ TEUCHUEM BPEMEHHU, oJ1aras, 9To B Ha4aJIbHBI MOMEHT IIperapar Coepkall TOJIbKO
siapa B1 B konunuectse No.

14. DHeprus, BbLAEIsAeMas TPHU CHHTE3E JABYX ACHTPOHOB C OOpa3oOBaHHEM sjpa ;’ He,

cocrasisieT 23,8 MaB. Onpenenuts pa3HOCTb SHEPTUIl CBSI3M HA OJUH HYKJIOH B ¢ -4acTHILE U
JIEUTPOHE.



