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

Kacheapa NpyKnagHo 1 TEOPETUYECKON (U3NKN

“YTBEPXJAIO”
JEKAH P30

4.T.H. XpycTtanes B. A.
r.

PABOYAS ITIPOTPAMMA YUEBHOH JIUCIHHITJIMHDBI
duzuxka

Ob6pasoBarenbHas nporpammva: 11.03.02 MHHhOKOMMYHUKALMOHHbIE TEXHOOMMU 1 CUCTEMbI CBA3N ,
npogounb: Linghposoe TenepaamoseLlaHme

Kypc: 12, cemectpbl 1123
®akynbTeT PagNOTEXHUKIN N ANEKTPOHWNKM,

CemecTp
Ne Bupg geatenbHocTn 1 2 3
1 Bcero 3a4eTHbIX efuHULY 5 5 5
(KpeauTtoB)
2 | Bcero yacos 180 | 180 | 180
3 Bcero 3aHATWIN B KOHTAKTHOM 125 143 | 125
thopme, yac.
Jekuymn, yac. 36 [54 |36
MpakTuyeckKune 3aHATUA, Yac. 36 |36 |36
NabopaTopHble 3aHATUSA, Yac. 36 |36 |36
7 M3 HUX B aKTVIBHOIA 1 16 |19 |22
WHTEPaKTUBHOW (hopme, yac.
ATTecTaums, yac. 2 2 2
KoHcynbTaumm, yac. 15 |15 |15
10| CamocTonaTenbHasa paboTa, yac. 55 |37 |55
Buabl camocTosTenbHO paboThl
11 (KypcoBoi1 NPOeKT, KypcoBas pralpralers
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)
12| Bug atrectaumu 2 [9 |3

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuio (cneynanbHocTK): 11.03.02 VIHHhOKOMMYHUKALNOHHbIE
TEXHONIOTNN 1 CUCTEMbI CBA3U

&I OC BBefeH B aeincTeme npmkasom Nel74 ot 06.03.2015 r. , gaTa yTBepxaeHus: 27.03.2015 .

MecTo gucumnvHbl B CTPYKTYpe yyebHoro nnaHa: biok 1, 6asosas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 11.03.02 MIHPOKOMMYHUKALMOHHbIE TEXHOTOTUN U CUCTEMBI CBA3U

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

MnuT®, npoTokon 3acegaHuns Kadeapbl Ne6 ot 20.06.2017

YTBepX/aeHa Ha coBeTe (paKy/bTeTa PaAMOTEXHUKM U 3N1eKTPOHUKK, NpoTokon Ne 6 o1 21.06.2017

Mporpammy paspaboTan:
[OLEHT, K.(0-M.H. Kum B. ®.
3aBepyrownii kageapoii:

npodeccop, A4.¢-M.H. Ayb6posckuin B. T.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

flekaH XpycTtanes B. A.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun ®@I0OC: OIIK.2 cnocoGHOCTh pelliaTh CTAHJIAPTHLIC 32121 NPoQeccHOHATLHOI 1esi TeILHOCTH
Ha ocHOBe HH(popMammoHHoii I 6o Mmorpadgmaeckoii KyILTYPHI ¢ NPAMeHEHAEM HH(POKOMMYHHKAIIOHHBIX
TEeXHOJIOI'Hil H ¢ y4eTOM OCHOBHBIX TpeboBanmii nundopmannonnoii 6e301ACHOCTH; ¢ YacHU CEOYIOUUX
pe3pabmamoe oGyueHus:

310. 3HaTb OCHOBHbIE (PU3NYECKIME 3aKOHBI, MPUHLUMBI, ABEHWS U 3D(EKTbI

y10. yMeTb UCMO/Ib30BATh 3aKOHbI (IU3UKU MPY PELLEHNN CTAHAAPTHBIX 334a4 NPodecCnoHabHOM
LesTeNbHOCTY

Komnemenyus @rocC: OIIK.3 cniocoGHOCTH BJIaJeTh 0OCHOBHBIMH METOJAMH, CIIOCO0AMH B CPeACTBAME
MOJTy9IeHNsl, XPAHECHISI, IePePACOTKH HHPOPMAINN; ¢ 4aACHIU CAEOVIOUUX PE3YTIbHAmO08 00y ueHUsN:

31. 6a30Bble 3HaHUS (hyHAAMEHTaNbHBIX Pa3aeNioB (U3NKL B 06beMe, HEO6XO0AMMOM /151 OCBOEHWS
(hM31YECKMX OCHOB B 06/1aCTM NPOECCUOHANBHOM AEATENbHOCTH

36. 3HaTb OCHOBHbIE 3aKOHbI (*)VISI/IKI/I, ABnaroLneca 6a30BbIMU ONnA peweHna sagad I'IpO(*JGCCI/IOHBJ'IbHOVI
[eATENbHOCTU

y3. BbloMpaTb NPoCTeliLlume Mogenu nsn4eckmx 06beKTOB 1 NPOLLECCOB

y6. yMeTb NPUMEHSTb OCHOBHbIE METOAbI (PU3NYECKOr0 UCCeA0BaHWS SBNEHNIA U CBOMCTB O6BEKTOB
MaTeprasIbHOro Mmpa

2. TpeboBaHus HI'TY K pe3ynbTaTtaM 0CBOEHUS ANCLUM/INHbI

Tabnuua 2.1
Pe3ynbTaTbl N3y4eHUA ANCUUNINHBI MO YPOBHAM OCBOEHUA (MMETb ®dopmMbl OpraHmnsaumn
npeacTaB/ieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUI
du3nka
OrlNK.2.310 3HaTb OCHOBHbIE (PU3NYECKMEe 3aKOHbI, MPUHLKUMbI, ABNEHNA N 3P(eKTbI
1.3HaTH OCHOBHBIE (PM3AYECKUE 3aKOHBI, IIPHHITAIILL, IBICHUS U 3((eKTH Nexuumm; CamocTosiTeNbHast
paboTa

OlNMK.2.y10 ymMeTb MUCMonb3oBaTb 3aKOHbI PU3NKK MPU PELLIEHNN CTaHAaPTHbIX 3a4ay
NPoeCCUOHaNbHOM [eATeNIbHOCTU

2.yMETh UCIIONL30BATE 3aKOHBI (PU3UKH IIPH PEIIeHUH CTaHJapTHBIX 3a/1ad MpaKTUYecKme 3aHATHS;
npodeccHoOHaIEHON A TeTEHOCTH CamocTosaTenbHas paboTa

OrlK.3.31 6a30Bble 3HaHUA PyHAAMEHTaIbHbIX pa3fenos U3MKN B 06beMe, He06X0AUMOM
A151 0CBOEHUSI (IM3MYECKMX OCHOB B 061aCTU NPOGecCMOHaIbHON AeATENbHOCTHN

3.6asoBble 3HAHM (DyH/AMEHTAIBHBIX Pas/eoB GU3NKA B 00beMe, HeOOX0AMMOM | [lekuyn; CaMOCTOSATeNbHANA
JUISL OCBOEHHS! (DIBHIECKHUX OCHOB B 00JaCTH MPO(ECCUOHATFHON e TeTBHOCTH pa6oTa

OIlMK.3.36 3HaTb OCHOBHbIe 3aKOHbI (DU3NKWN, ABSOLMNECA 6a30BbIMU [/151 peLleHns 3ajad
NPoeccUOHaNbHOM AeATENbHOCTU

4.3HaTh OCHOBHBIC 3aKOHBI (DH3UKH, SIBILIOIIHACCS 0a30BBIMH IS PETICHNUS 3a a1 Nexkuymm; CamocTosTeNnbHas
IpoeCCHOHATBHOM AeSITeIBHOCTH paboTa

OrlNMK.3.y3 BbIOMpaTb NpocTeliLLme MOAeNN PU3NYECKMX 00BEKTOB M MPOLLECCOB
5.BRIOHpaTH mpocTeiimmue Moenn (HU3NIECKAX 0OBEKTOB U NMPOIECCOB JTabopaTopHble paboThbl;

CamocToaTesibHasa paboTa

OMMK.3.y6 yMeTb MPUMEHSITb OCHOBHble METOAbI (IM3MUYECKOr0 UCCNeA0BaHNS SIBIEHWI U
CBOWCTB 06bEKTOB MaTeprasibHOro Mypa

6.yMeTh IPUMEHITh OCHOBHBIE METO/BI (PH3HIECKOT0 UCCIeJOBAHMS SIBICHIH 1 JabopaTopHble paboThl;
CBOMCTB OOBEKTOB MaTEPpHUAIBHOTO MUPa CamocToaTenbHas paﬁoTa

3. Cofiep>XaHuie U CTPYKTypa y4e6HO AUCUMNANHbI

Tabnuua 3.1
CcCblIKM Ha
o AKTUBHbIE
Tembl nekuumn Yachbl pe3ynbTaThbl YyebHasa aesTeNlbHOCTb
hopMblI, yac.
0by4yeHus

Cemectp: 1




Anpaktuyeckada eagnHuua: dur3nYeCcKne 0CHOBbI K/TaCCUYECKOM MEXaHUKM

1. KuHemartunka matepuanbHOi
TOYKM, CPEAHSA U MTHOBEHHAA
CKOpOCTb, Npeobpa3oBaHus
Fanunes. YckopeHue. BeKTOPHBINR,
KOOPAMHATHBIA 1 "eCTeCTBEHHbIN"
Croco6bl ONUCAHNA ABUKEHUS.

1,3, 4 CnyLwaeTt 1 KOHCMNeKTupyeT

2. Imnynbe vactuupl. imMnynsc
cuctembl yactut, OcHoBHoOe
ypaBHeHVe JUHaMUKN. 3aKOH
CoXpaHeHuns nmnynbca. LieHTp
MacC CUCTEMbI YacTuL, 3aKoH
ABWKeHWA LieHTpa macc. Cuctema
LieHTpa NHepLun.

1,34 CnyLuaeT 1 KOHCMNeKTUpyeT

3. PaboTta 1 MOLLHOCTb.
KnHeTnueckas aHeprus v
noTeHUmanbHas aHeprus. 3akoH
COXPaHeHMs NOJHOIA
MeXaHW4eCKOl 3Heprum CUCTEMBI.
ABCOMOTHO YNPYrnil n abCcontoTHO

Heynpyrui yaapsbi.

1,34 CnyLuaeT 1 KOHCMNeKTUpyeT

4, KuHemaTunKa BpaLlaTe/isHoro
[BVXeHWS. BeKTopbl YrioBon,
NMHEHOI CKOPOCTW N YCKOPEHWS.
MOMEHT MHepLuy TBEPLOrO Tena.
Teopema LLITeliHepa.

1,34 CnyLiaeT 1 KOHCMeKTUpyeT

5. JMHaMu1Ka BpaLlaTenisHoro
[BWKeHNsA. MOMEHT cun,
ypaBHeHWe AMHAMUKM
BpaLLaTebHOro ABMXKEHUS.
MOMEHT nmnysibca YacTuLbl U
CUCTEMbI YacTuL,. 3aKOH
COXPaHeHUsi MOMeHTa UMy bCa.
OHeprua BpaLLaTesiLHoro
LBVKEHUSA

1,34 CnyLwaeT 1 KOHCMeKTUpyeT

Anpaktudeckan egnHmya: dusmny

€CKWne OCHOBbI penA

TUBUCTCKOW MeEXaHUKN

6. OCHOBbI pensiTUBUCTCKON
MexXaHuKK. NocTynaTsl
AiHwTeliHa. CBoiicTa
MPOCTPaHCTBA U BPeMeHU No
SitHWTeliHyY. MNpeobpazoBaHns
JlopeHua v cnefcTems N3 HUX
(0AHOBPEMEHHOCTb COOLITUI,
COKpaLLeHve AVHbI U 3aMefeHmne
BpeMeHW). VIHTepBan Mexzay
COObITMAMMW. TUMbl UHTEPBA/IOB.
PensTUBMCTCKNIA 3aKOH CNIOXKEHUA
CKOpOCTeii. PensatuemcTcKas
AVHaMKKa. PensaTuBUCTCKUIA
numnynsc. KnHetnyeckas aHeprus
PENSTUBMCTCKON YacTuLbl. 3aKOH
B3aUMOCBSA3U Macchl U 3HEPTUN.
JHeprusa NoKos.

1,34 CnyLwaet 1 KOHCMeKTupyeT

AnaakTuueckas earHnLAa: MoneKynsipHo-KUHETUYecKast Teopust UaeasbHbIX rasoB




7. KnHeTnyeckasa teopums
naeanbHbIX rasos. [asneHvie u
Temneparypa ngeansHoro rasa.
OcHoBHOe ypaBHeHue
MOJIEKYNAPHO-KNHETNYECKOIA
Teopuu raszos. OnbITHbIE 3aKOHbI
nfeasbHOro rasa.

1,34

CnyLIaeT 1 KOHCNEKTMPYeT

8. PacnpegeneHne Makceenna ans
CKOpOCTel MOsIeKy .
CpefiHeKBagpaTmMyHas CKoOpoCTb
MOJIEKYN, CpefHeapudmeTyecKas
1 Hanbosee BepOATHasA CKOPOCTY
Monekyn. PacnpegeneHue
bonbuMmaHa. bapomeTpuyeckas

(hopmyna.

1,34

CnyLIaeT 1 KOHCNEKTMPYeT

9. KnHetnueckue asneHuns. JnnHa
cBO60OAHOrO npobera. ABneHUs
nepeHoca. Aunddysns,
TENI0NPOBOHOCTb, BA3KOCTb.

1,34

CnyLaeT v KOHCMEKTUpYeT

Anpaktndyeckan egnHmuya: OCHOB

bl TEPMOANHAMUKM

10. Yucno cTeneHeii cso6ofpbl
MosieKynbl. Pacnpefenexue
3HEeprum no cTeneHsAM CBO6O/bI.
BHyTpeHHAA 3Heprus rasa
MHOT0aTOMHbIX MOJEKYI.

1,34

CnyLaeT v KOHCMeKTUpyeT

11. MNepBoe Havano
TepMoAMHaMUKK. PaboTa rasa npm
N3MeHEHWM ero o6bema.
TennoeMkocTW. 130TepMUYECKIiA,
1306apNYECKUNIA N N30XOPUYECKMIA
npouecchbl. Agnabatnyeckumin
npouecc. Y pasHeHUs
130MNPOLECCOB.

1,34

CnyLwaeT v KOHCMEKTMpYeT

12. Unknbl. O6paTnMble 1
HeobpaTuMble npoueccol. MoHATMe
SHTpONUW. 3aKOH BO3pacTaHus
3HTponuu. BTopoe Hayano
TepMoAuHaMUKK. TpeTbe Hauano
TepMoAuHaMuKu. Tennosble
[BUTaTeNIN N XONI0AWbHbIE
MaLUMHbI. LInkn KapHo.

1,34

CnyLwaeT ¥ KOHCMEKTMpYeT

CemecTp: 2

AnpakTnyeckas eaMHNLA: INeKTpocTaTnKa

13. SnekTpocTaTKa. 3aKoH
KynoHa. Hanps»xeHHOCTb
3neKTpuyeckoro nosng. MNone
ToYeyHoro 3apsaga. MpuHumn
CynepnosunLmmn nonei.
DNeKTprUYecKoe Nnone AUNons.
PaboTa no nepemeLLeHuWI0 3apsija B
nosne.

1,34

CnyLIaeT 1 KOHCNEKTMpYeT




14. TToToK BeKTOpa. Teopema
["aycca. Nprmepbl BbIYNCIEHNSA
HanpsYKeHHOCTe noneli ¢
NMOMOLLIbIO TeopeMbl [Maycca.
Teopema 0 UMpKyNaumMm BeKTopa
HanpskeHHOCTU. [oTeHUman
3/1EKTPUYECKOr0 MoJs, PasHOCTb
NMOTEHLMNANOB, 3KBUMOTEHLMA/IbHbIE
MOBEPXHOCTW. HanpsXeHHOCTb Kak
rpagveHT noTeHumana.

1,3,4

CnyLwaeT ¥ KOHCMEKTUpYeT

15. [IN3NeKTpuKn B 3NEKTPUYECKOM
none. Monspunsaums AMaNeKTPUKOB.
MoBefeHve 4MNONSA BO BHELLIHEM
3/IEKTPUYECKOM MONe.
Monsprn3oBaHHOCTb.
DNeKTpnYecKoe CMeLLIeHMe.
Teopema ["aycca Ans BeKTopa
3/IEKTPNYECKOT O CMELLIEHNS.

1,34

CnyLwaeT v KOHCMEKTMpYeT

16. lNoBeaeHNe BEKTOPOB
HarnpsYKeHHOCTU U 3/IeKTPUYECKOTrOo
CMELLLeHNSA Ha rpaHuLie pasgena
OBYX AN3NeKTPUKOB. JomeHHas
CTPYKTYpa. DNeKTpeTshl,
Nbe303/1EKTPUKN,
CerHeTOo3MIeKTPUKIN. DNEeKTPUYECKoe
nose BHe U BHYTPU MPOBOAHUKA.
MeTop n3obpaxeHuia. MNoeeaeHne
TOYEYHOr O 3apsga y NPoBoAsALLel
MOBEPXHOCTU. DieKTpuyecKas
eMKOCTb YeJMHEHHOr 0
npoeogHuKa. KoHgeHcaTopsbl.
EMKOCTb KOHieHcaTopa.

1,34

CnyLIaeT 1 KOHCNEKTMPYeT

17. SHeprua cucTemsl
HenoBMXHbIX TOYEUHbIX 3apAL0B.
SHeprusa 3apsKeHHOro
yeIMHEHHOr O NPOBOAHMKA,
3Heprna KoHAeHcaTopa. SHeprus
3/1eKTPOCTATUYECKOrO Noss.

1,34

CnyLaeT 1 KOHCNEKTMpYeT

AnpakTnyeckas eguHmua: MocTosHHbBIN TOK

18. MOCTOAHHbIN 3NEKTPUYECKNIA
TOK. Cuna 1 NI0THOCTb TOKa.
3akoH Oma B MHTerpasibHol u
AnddepeHUmanibHOM hopMe.
PaboTa 1 MOLLLHOCTb TOKa. 3aKOH
xoyna - NleHua. 3akoH Oma ans
Heo4HOPOLHOr0 y4acTKa Lenu.
3akoHbl Kupxrota.

1,3,4

CnyLuaeT 1 KOHCMNeKTUpyeT

Anaaktundeckasa egnHmnya: MarHmuroctaTnka

19. BeKTOp MarHUTHOWN UHAYKLMW.
MarHuTHoe none AsyxXyLLerocs
3apsAga v NPOBOAHMKA C TOKOM.
®dopmyna brno-Casapa-Jlannaca.
PacueT nonei, co3faBaeMbix
NPAMOJIMHEAHBIMU 1 KPYTOBbIMM
NPOBOJHNKaMMN C TOKOM.

1,34

CnyLaeT 1 KOHCNEKTMpyeT




20. B3anmopencTaue
napannienbHbIX NPOBOAHUKOB C
TOKOM. 3aKOH Amnepa.
MarHuTHbIA MOMEHT KOHTYpa C
TOKOM. MexaHn4ecKuii
BpaLLaoLLMA MOMEHT,
AEVACTBYIOLLMIA HA KOHTYP C TOKOM
B OZLHOPOAHOM MarHUTHOM MoJie.
MarHuTHbI NOTOK. Teopema
Maycca Ans aneKTpOMarHMTHOro
nons. Pabota no nepemMeLLeHno
NMPOBOAHVKOB C TOKOM B
MarHUTHOM Mose.

1,34

CnyLwaeT v KOHCMEKTMpYeT

AnaakTuueckas eanHULIA: N1eKTPOMarHeT3m

21. PensaTMBUCTCKUIA XapaKTep
MarHUTHOr O B3aMMOAENCTBYS.
INoHATKE

0 eJMHOM 3/IEKTPOMarHUTHOM
nosne. Cuna JlopeHua.
Mpeo6pasoBaHuns SlopeHua ons
3/1eKTPNYECKOr0 U MarHUTHOTO
nosei. iHBapnaHTbl MeXaHVKM U
3NEKTPOAMHAMUKMN.

1,34

CnyLaeT 1 KOHCNEKTMpYeT

22. Teopema 0 UMpKynaumm
BEKTOpa MarHUTHOW UHAYKLMN.
PacueT nosneii coneHounga, Topomaa,
pacnpegfeneHyie MarHUTHOro noss B
CeyeHMKn Kpyrioro nposofa c
TOKOM.

1,34

CnyLIaeT 1 KOHCNEKTMPYeT

23. MarHuTHbI MOMEHT aToma.
MarHuTHOe nose B BeLLECTBe.
MarHuTHas NPOHMLLAEMOCTb
Ycnosua 4ns nNoas Ha rpaHuue
pasfena AByX MarHeT1KoB
MapamarHeTnku, guamarHeTMkm u
(heppoMarHeTuku. MmcTepesnc B
(heppoMarHeTmKax.

1,34

CnyLaeT 1 KOHCNEKTMpYeT

24. $lBNneHvie 3NeKTPOMarHUTHOM
NHOYKUUK Buxpesoe
3N1eKTPUYECKOE nose. 3akoH
3NEeKTPOMarHUTHON MHAYKLMK
®apagesd. MNpaswno JleHua.

1,34

CnyLaeT v KOHCMeKTUpyeT

25. 'HAYKTMBHOCTL NPOBOAHMKA.
FABNneHve camovHAYKUNN.
MepexofHble NPOLECCHl B MOMEHTbI
BKJ/IOUYEHWNA U BbIKNOYEHUS
3NEKTPMYECKol Lenu. Bpems
penakcauuu. BaaumHas MHLyKUus.
3Heprus MarHMTHOro nons.

1,34

CnyLwaeT ¥ KOHCMEKTMpYeT

26. CncTeMa ypaBHEHNIA
Makcsenna gns
3N1EKTPOMarHMTHOrO Noss B
NHTErpanbHow
anddepeHumnansHoi gopme.
O6nacTn aneKTpoOMarHUTHbIX
ABMEHWIA. MOHATME O TOKe
CMELLEHMA.

1,34

CnyLwaeT ¥ KOHCMEKTMpYeT




AnpakTndeckasn egnHumua: KonebaHus

27. KonebarenbHble MpoLecchl.
XapaKTepucTUKM KonebaHwia.
Mogenb rapMOHNYecKoro
ocumnnstTopa. MaremaTuyeckuii n
(hU3NYECKUIA MASTHUKM,
KonebaTenbHbIN KOHTYP.
AnddepeHumansHoe ypaBHEHME
KonebaHuii 1 ero peLleHne B 0 4 1,3,4 CnywaeT 1 KOHCNEKTUpYeT
KOMM/IEKCHOM 1
TPUrOHOMETPUYECKOI hopMme.
CB060AHbIe 3aTyXatoLLme
KonebaHus, [OBPOTHOCTb.
AnddepeHumansHoe ypaBHeHME
3aTyxaloLmx KonebaHuii 1 ero
peLleHue.

28. BbIHYX/eHHble KoniebaHus.
3aBMCMMOCTb 4acTOTbl KonebaHwii
OT YacTOTbl BbIHYXXAAOLLE CUTbI,
AB/IeHNe pe3oHaHca. MepeMeHHbI
TOK. CnoXeHue KonebaHmin 0HOro
Hanpas/ieHWs C paBHbIMU ¥
6nM3KMMK YacToTamu, GrueHus. 0 4 1,34 CnywaeT 1 KOHCneKTupyeT
MeToq, BEKTOPHbIX Avarpamm,
HaxoXaeHve aMnnTyabl 1
Ha4anbHOI (hasbl
pe3ynbTUpyoLLLEro KonebaHus.
CnoxkeHve B3aMMHO
nepneHANKYNApHbIX KonebaHWi.

JnpakTudeckasa egnHuua: BonHebl

29. BonHOBble MpoLeccsbl.
OfHOMEepHOe BO/THOBOE ypaBHeHVE
1 ero peLleHne. BonHOBOe Yncho.
dazoBas 1 rpynnosas CKOpPOCTH.
BonHbI B ynpyrnx cpegax.
W3ny4yeHne n pacnpoctpaHeHue
3/1EKTPOMAarHUTHbIX BOJH, UX
OCHOBHbIe cBOICTBa. Mepesava
3/1EKTPO3HEpPrum BONb
NPOBOAHVKOB C TOKOM.

0 4 1,34 CnyLwwaeT 1 KOHCMNEeKTUpyeT

CemecTp: 3

AvpakTnyeckas eanHuua: OnTuka

30. M'eomeTpuyeckas onTurka.
VHTepdhepeHUMs BOMH. 0 2 1,34 CnyLwaeT 1 KOHCMeKTUpYyeT
MHoronyyeBas MHTEP(ePeHLS.

31. MpuHumn loiireHca- dpeHens.
Andpakuma Ha Wwenu, gudpaxkums 1 2 1,34 CnyLuaeT 1 KOHCMNeKTUpyeT
Ha pewleTke. MeTopg 30H ®PpeHens.

32. Monapusayms ceeta. 3aKoH
Mantoca. ONTUYECKM aKTUBHbIE 0 2 1,34 Cnywaet 1 KOHCMeKTupyeT
cpeabl. Jucnepcus cseTa.

Onpaktundyeckasn egnHmua: KsaHToBas onTmka




33. TennoBoe M3fy4yeHne n ero
XapakTepucTukn. A6CONMIOTHO
TBEpAoe Teno. 3akoHbI TernsoBoro
n3nyyeHns. dopmysbl
Penea-[xuHca n BruHa. Y nbTpa
(hmonetoBas Katactpoda. MmnoTesa
NnaHKa 0 KBaHTe 3Hepruu.
®opwmyna MNnaHka. BbiBog, 3aKOHOB
TEMNI0BOro M3sy4yeHns u3 opmy/bl
MnaHka

1,3,4

CnyLwaeT ¥ KOHCMEKTUpYeT

34. ®0oTO3(h(heKT 1 ero 3aKOHbI.
["'MnoTe3a CBETOBOr0 KBaHTA.
YpaBHeHWe DIHLWTEeNHA ANs
BHeLUHEro poToadekTa. dPhekT
KomnToHa.
KopnyckynsapHo-B0O/IHOBasA
NpYpoAa 3NeKTPOMAarHUTHOro
N3NnyyeHuns

1,34

CnyLwaeT v KOHCMEKTMpYeT

JupgakTndeckas eguHNLUA: S/1IEMEHTbI KBaHTOBOW MeXaHNKMN

35. 'mnoTesa ae bpoiins o
BOJIHOBOIA NpUPOAe YacTuL
BellecTBa. OnbIThl,
MOATBEPXKAAKOLLME TUNOTe3y e
bpoins: angpakums 3NeKTPOHHbIX,
aTOMHbIX U MOJIEKYNAPHBIX MyYKOB.
CoOTHOLLEHWE HeonpeaenéHHOCTeN
Kak nposiBneHune
KOpMyCKyNSpHO-BO/IHOBOIO
Ayanm3ma CBOMCTB MaTepun.
"paHuLbl NPUMEHMMOCTM
KNaccu4ecKom (r3nku.

1,34

CnyLiaeT 1 KOHCMEeKTUpyeT

36. BonHoBas hyHKUMA 1 eé
BEPOATHOCTHAs MHTepNpeTauus.
CocTosHus
KBAHTOBO-MEXaHWNYeCKMX CUCTEM U
NPUHLMA cynepnosnumn. MpuHLumn
NPUYNHHOCTMN B KBAHTOBOI TEOPUN.
YpasHeHue LLipeanHrepa.

YacTrua B 04HOMEPHOIA
NPAMOYroNbHON NOTeHUMaNbHOM
sme. KBaHTOBaHMe 3Hepruu.
MpoX0oXAeHWe YacTuL, Hag 1 Nnog
6apbepoM. TyHHeNbHbIN 3deKT.
KBaHTOBbIN rapMOHNYECKWIA
OCLMNNATOP, Ero 3HePreTUYecKuii
CMeKTp.

1,34

CnyLaeT 1 KOHCNEKTMpYeT

37. DNeKTPOHHbIE COCTOAHUA B
atomax. ATOM BOAOpoZa.
KBaHTOBaHWe 3Heprum 1 MOMeHTa
nMnynbsca. CnasHoe, opbuTanbHOE
N MarHWTHOE KBAHTOBbIE YMC/Ia.
CneKTpbl aTOMa BO40POa.

1,34

CnyLUaeT N KOHCNEKTUPYeT




38. CBA3b MOMeHTa Umnynbca
3/1IEKTPOHA B aTOME C ero
MarHUTHbIM MOMEHTOM.
["'MpoMarHMTHoe oTHOoLLEeHKMe. OnbIT
LLitepHa v M'epnaxa. CrnvH
3NeKTpoHa. MarHuTHoe cnnHoBoe
KBAHTOBOE YMC/O0.
MyfAbTUNNETHOCTL CNEKTPOB
MHOT03/1EKTPOHHbIX aTOMOB.
3hheKT 3eeMaHa.

1,3,4

CnyLwaeT ¥ KOHCMEKTUpYeT

39. MpuHUMN Hepa3IMYMMoCTuH
TOXAECTBEHHbIX YacTuL.
®epMmOoHbI 1 6030HBI. MpuHLMN
Maynwn. PacnpepeneHue
3/1eKTPOHOB B aToMe Mo
cocToaHuaM. MNeprognyeckas
cucTema aneMeHToB MeHfeneesa.

1,34

CnyLwaeT v KOHCMEKTMpYeT

40. B3aumopgeiicTeme aTOMOB B
MosieKynax. Tunbl CBA3ei aTOMOB B
MOeKynax. SHepreTnyeckme
YPOBHW MOJieKyn. OCHOBHbIE
0CO6EHHOCTN MOJIEKYNAPHBIX
CNeKTpoB. ornoLLeHue,
CMOHTaHHOE W BbIHYXeHHOe
n3ny4yeHus. Jlasepobl.
KombuHaLoHHOe paccesHue.

1,34

CnyLuaeT 1 KOHCMEeKTUpyeT

AnpaakTuueckas equHULA: ANEMEHTbI (IM3MKN TBEPAOro TeNna

41. ToHATHE O KBAHTOBbIX
cTaTucTKax bose-JiiHLWTelHa 1
depmu-Aupaka. POTOHHbINV K
(DOHOHHBII rasbl. Tennosble
KonebaHmsa KpUCTannyeckom
pelwéeTkn. KeaHTOBas Teopus
TENI0eMKOCTU KPUCTa/TNYECKON
PEeLLETKN.

3nemMeHTbl 30HHOI Teopum
KpucTannos. PacLienneHne
3HEPreTUYECKMX YPOBHel
3N1EeKTPOHOB B KpUCTa/INax.
BaneHTHas 30Ha 1 30Ha
nNpoBoOAUMOCTHW. PacnpefieneHne
3/1EKTPOHOB MO 3HEPreTUYECKUM
30HaM. [leneHvie KpUCTa/I/10B Ha
AV3NEKTPUKIK, METabl U
NONYNPOBOAHUKN.
BbIpOX/4eHHbI 1 HEBLIPOXK/AEHHbIN
3MEKTPOHHbIV ras. BbIpoXaeHHbIN
3NIEKTPOHHbIN ra3 B MeTaifiax.
3SHeprua depmn. BnvsgHue
TeMnepaTypbl Ha pacnpeseneHuve
3N1eKTPOHOB B MeTasl/Ie. YPOBEHb
depmn.

1,34

CnyLaeT 1 KOHCNEKTMpYeT




42. KBasnyacTuLbl: 3MIEKTPOHbI
NPOBOAVMOCTU U AbIPKK.
AhheKTNBHAA Macca 3/1eKTPOHA B
Kpuctansne. [Hammnka 3feKTpoHoB
B KPUCTA/IIMYECKON peLueTKe.
MoaBuXHOCTb. DheKT Xonna.
ONeKTPONpPOBOAHOCTL META/IIOB U
eé 3aBMCMMOCTb OT TEMMepaTypbl.
MonynpoBOAHUKN.
ONeKTPONpPOBOAHOCTb YNCTbIX U
NPUMECHbIX NONYMNPOBOLHUKOB 1
eé 3aBMCMMOCTb OT TEMMepaTypbl.
doTONPoBOAMMOCTb. KOHTaKTHbIE
AIBNIEHNS B MOJYNPOBOAHMKAX.

1,34

CnyLiaeT 1 KOHCMEeKTUpyeT

AvpakTnyeckas enHMLA: DNeMeHTbl (OU3NKN 31eMEHTaPHbIX YacTULL, U SAEPHOM (hn3NKK

43. CTpoeHue siapa. Y CToUnBOCTb
agep. AnepHole peakumm.
Jkonornyeckme npobemsl

o 0 2 1,34 CnyLwiaeT 1 KOHCMeKTUpyeT
ANEPHON 3HepreTukn. Bugbl
pagnoakTMBHOCTN. 3aKOH
pasnoakTMBHOro pacnaja.
44, dyHaaMeHTa/IbHble
B3aVIMOECTBMA W 3NIEMEHTapHbIe
yacTuubl. CoBpemMeHHas
Knaccumkaums anemeHTapHbIX 0 2 1,34 CnyLwaet 1 KOHCMeKTupyeT
yactuu,
®PyHOamMeHTa/IbHble (hepMUOHbI 1
6030Hb!.
Tabnuua 3.2
CcbIfIKN Ha
AKTUBHbIe
Tembl nabopaTopHbIX paboT Uacbl | pesynbTaTthbl YyebHasa fesaTe/lbHOCTb
(popwmib, Hac. 06y4yeHus

Cemectp: 1

Anpaktudeckasn egnHmua: dusnyeckme 0CHOBbI KNlaCCUYECKO MeXaHUKN

1. BBofHOE 3aHATUE.
O6paboTKa pe3ynbTaToB NPSMbIX
MHOTOKPaTHbIX 3MEPEHMWIA.

56

OdhopmnsieT NPoToKON
nabopaTopHoii paboTbl.
W3yyaeT pasnmuHble BUAbI
MOrpeLLHOCTENA.
PaccunTtbiBaeTt
CpeAHeKBaZpaTUYHOE
OTK/IOHEHUE U3MepseMOii
BE/IMYMHbI U ONpeaensert
CNyYainHyto MorpeLLIHoOCTb
N3MepeHns C y4eTOM
KoahthmumeHToB CTbIOfeHTa.
CTpouT ructorpammy
N3MepseMoii BeNIMYUNHBDI.
®opmMynunpyeT BbIBOAbI M0
nabopaTopHoii paboTe.




2. V3amepeHvie BpemMeHn
coyfjapeHus ynpyrmx Ten.

5,6

Mcnosnb3yeT 3aKOHbI COXpaHeHNs
3HEPrun 1 UMNynbca 4s
aHa/M3a NpPeacToALLMX OMNbITOB.
MpoBOAUT N3MEPEHMS,
ornpesenseT norpeLHocTb
N3MEepPEeHNs 1 UCNOJb3YeT ee Mnpu
MOCTPOEHNY rpadmka.
dopmMynupyeT BbIBOAbI M0
nabopaTopHoii paboTe.

3. ViamepeHmne HavanbHOW CKOpOCTU
nyan C NOMOLLbO
6aNIMCTUYECKOTO MasTHUKA.

56

Mcnonb3yeT 3aKoHbI COXpaHeHus
3HEeprum 1 nmnynbea 4ns
aHa/M3a NPeAcToALLMX ONbITOB.
MpoBOAUT N3MEPEHMS,
onpegenseT NOrpeLHoOCTb
N3MEPEHNS 1 UCMOMb3YET ee Npu
MOCTPOEHU rpagmnka.
dopmMynupyeT BbIBOAbI MO
nabopaTopHoii pabore.

4. N3yyeHwne BpaLlaTenbHOro
ABWKeHNA MasaTHUKa Obepbeka.

5,6

Yuntca onpegensite MOMEHT!
WNHEpLMMN TeN CNOXHOMN (DOopMbI.
Vicnonb3yeT 3aKOH CoXpaHeHus
3HEPrUN N5 BbINOHEHNS
nabopaTopHOi paboThbl.
MpoBoAUT N3MepeHus,
onpegensieT NorpeLlHoOCTb
N3MepeHns, ocBanBaeT
rpagyeckoe NOCTPOeHYE B
HeTpaLULMOHHbIX KOOpAMHATax.
®opmMynunpyeT BbIBOAbI MO
nabopaTopHoii paboTe.

5. OnpegeneHne MOMeHTa MHEpPLMK
MasTHMKa Obepbeka.

56

Yuuntca onpefensitb MOMEHTbI
VHepLUW TeN CNI0XHOM (POopMbI.
Mcnonb3yeT 3aKOH CoXpaHeHus
3HEPryn AN BbINOHEHNS
nabopaTopHOi paboTbl.
MpoBOAUT M3MEPEHMS,
onpegensieT NOrpeLHoOCTb
N3MePEHNsi, OCBamBaeT
rpacuyeckoe NOCTPOeHe B
HETPaAMLMOHHBIX KOOPAMHATAX.
dopmMynnpyeT BbIBOAbI MO
nabopaTopHoii paboTe.

AnpakTuueckas eauHuLAa: MoneKynsipHo-KUHETUYeCKast Teopust UaeanbHbIX rasoB

7. OnpepgeneHne KoapguumeHTa
BHYTPEHHEr0 TpeHus (BA3KOCTH)
XXNAKOCTM No meTogy CTokca.

56

Onpegenset Ko3hpULneHT
BHYTPEHHEr0 TPEHUS XUAKOCTM
no metogy Crtokca.

OO6bACHSET NOMYYEHHbIIA
pesynbTar, popmMynupyet
BbIBO/b!.




8. N3yyeHune pacnpegeneHuns
3NEKTPOHOB, AMUTUPOBAHHbLIX 13 1 4
MeTasn1a, Nno 3Hepruam.

5,6

W3yuaeT pacnpeaeneHns
3N1EKTPOHOB, 3MUTUPOBAHHbIX 13
MeTasna, Mo SHeprusm.
OGbACHSET MOJYYEHHBbII
pesynbTar, (hopMyInpyeT
BbIBO/bI.

AvpakTnyeckas eguHuLa: OCHOBbI TEPMOAMHAMUKN

6. OnpepeneHne OTHOLIEHUA
TenN0eMKOCTeR METOAOM 1 4
KnemaHa n [lesopma.

56

OnpegensieT OTHOLLEHNE
Tenn0eMKOCTe BO3ayXa npw
MOCTOSAHHOM [JaBNEHUN 1
MOCTOSIHHOM 06beMe.
OG6BbACHSET NOMYYeHHble
pe3ynbTaThl C
TePMOAMHAMUN-YECKON TOUKU
3peHus.

dopmMynnpyeT BbIBOAbI MO
nabopaTopHoii paboTe.

9. 3ayeTHOE 3aHATNE 1 4

5,6

JINKBUAMPYET 3a0/MKEHHOCTM
Mo NabopaTopHbIM paboTam.

CemecTp: 2

AvaakTuueckas eayHULA: NeKTpocTaTKa

10. N3yyeHmne 31eKTPUYECKOrO
nons.

5,6

Mo pesynbTaTam U3MepPeHNiA
CTPOUT KapTWHY CUNOBbLIX JINHWI
1 3KBMNOTEHLMA/bHBIX
MOBEPXHOCTENA.

OO6bsCHSET NpenomneHmne
CWNOBbIX IMHWIA Ha FpaHuLe
pasfena cpef C pasIMyHoi
AV3NEKTPUYECKOIA
MPOHNLLAEMOCTBHO.
dopmynmpyeT BbIBOAbI MO
nabopaTopHoii paboTe.

AnpakTuueckas eanHULA: MoCTOSHHBIN TOK

11. N3yyeHne paboTbl UCTOYHNKA 1 4

56

Vccnenyet 3aBUCMMOCTb
M0JIe3HON MOLLLHOCTM M MOTepb
MOLLHOCTY OT BHELLHEro
COMNPOTUB/EHUSA U BHYTPEHHErO
COMNPOTUB/IEHUA UCTOYHMKA
TOKa.

dopmMynupyeT BbIBOAbI MO
nabopaTopHoii paboTe.

AnaakTuyeckas eanHULA: N1eKTPOMarHeT3m




12. OnpegeneHuve yaensHoOro
3apaja aneKkTpoHa.

56

AHanusmpyet LBUKeHNe
3N1EKTPOHA B CKPELLIEHHbIX
3NEKTPUYECKOM N MarHUTHOM
nonsx.

OnpepensieT yaenbHbIN 3apag,
3/1eKTPOHa 1 CpaBHMBaeT
MOJyYeHHOE 3HaYeHue ¢
Tab/IMYHBIM 3HAYEHVIEM.
OO6bACHSET NOMYYEHHbII
pesynbTart, opmynupyet
BbIBOApI.

AnpakTuueckas equHmua: KonebaHust

13. M3yueHmne KonebaHwia
(P131YECKOr0 MasATHUKA

56

N3yyaeT kKonebaHms
(hr31yecKoro MasTHMNKa
OO6BACHAET NONYYEHHbIV
pesynbTart, popmMynupyeT
BbIBOAbI.

14. CBob60Hble KONebaHWs B
CUCTEME [ABYX CBA3AHHBIX
MasTHVKOB.

5,6

M3yuaeT npouecc GueHuni.
Mpadmyeckmn npencrasnseT
4acToTy BUEeHW OT NapameTpoB
MasTHMKOB.

OO6bACHSET NOMYYEHHbII
pesynbTart, hopmynupyet
BbIBOApI.

15. CobCTBEHHbIE
3NeKTPOMarH1THbIE KonebaHus.

56

Mo Bmay ocumnnorpaMm
onpegenseT napameTpbl
3aTyXaHus.

CpaBHMBaET NOJyYEHHbIN
pe3ynbTar C pacyeTHbIM U
OLieHMBaET MOrpeLIHOCTb
N3MEPEHMWIA.

O6BACHAET NOMYYeHHbI
pesynbTar, opmynunpyet
BbIBOAbI.

16. BbIHy)XAeHHbIe KONebaHus B
KonebaTenlbHOM KOHTYpE.

56

DKCreprvMeHTaNIbHO CTPOUT
pe30HaHCHbIe KpUBbIE 1
0OBACHSET NOMYYEHHbIE
pe3ynbTaTbl B pamMmKax Teopun
KonebaHui.

®opmMynupyeT BbIBOAbI K
nabopaTopHoii paboTe.

JnpakTtudeckasn egnHmua: BonHb

17. BOJiHbI Ha CTpyHe.

56

M3yyaeT cTosuMe BOMHbI,
BO3HMKAIOLL|ME B MEXAHWNYECKOIA
cucTeme.

Mo HaiiaeHHOM YacToTe OAHOIA
3 rapMOHMK paccunTbIBaeT
4aCTOTbI BbICLUMX FAPMOHMK.
O6BACHAET NOMYYEHHbI
pe3ynbTart, hopmyampyeT
BbIBO/b!.




18. 3a4eTHOE 3aHATHE 1

56

JIMKBNAMPYET 3af,0/KEHHOCTM
no nabopatopHbIM paboTam.

CemecTp: 3

AvpakTnyeckas egnHuua: OnTuka

19. NHTepdepeHuns ceeTa.
bunpusma ®peHens.

5,6

3HaKOMUTCS C BUNPU3MONA
®peHena. N3yyaet
NHTEPgepeHUMIO CBeTa.
MpoBoAUT N3MepeHuns,
OLIeHMBAET MOrpeLIHOCTb
N3MepeHus.

OO6bACHSET NO/YYEHHbIIA
pesynbTart, opmynupyet
BbIBO/bI.

20. NHTepdepeHUMs nasepHOro
cBeTa B TO/ICTOW CTEK/ISIHHOW
nnacTuHe. lNonockl paBHOro
HaK/10Ha.

56

M3yyaeT nonockl paBHOro
HaK/I0Ha.

MpOoBOAMT N3MepPeHUs,
OLieHMBaET MOrpeLIHOCTb
N3MepeHus.

OG6BACHAET NOMYYEHHBbIA
pe3ynbTar, opmynunpyet
BbIBOAbI.

21. Andpakums nasepHoOro ceeta.
Ovipakumsa dpayHrogepa.

5,6

W3yuaeT andpakumio
®payHrogepa.
MpoBOAUT N3MEPEHMS,
OLEHMBAET MOrPELLHOCTb
N3MepeHms.

OG6BACHAET NOMYYEHHBbIA
pe3ynbTart, hopmynmpyeT
BbIBO/b!.

22. MNonapusauma ceeta. 3aK0H
Mantoca.

56

M3yyaeT nonapmsaumio ceeta.
[MpoBOAUT M3MepeHus,
OLIEHWMBAET MOrpeLIHOCTb
N3MepeHns.

OO6bACHSET MNOMYYEHHbIIA
pesynbTaT, popmMynupyeT
BbIBOApI.

AnpaakTuuyeckas eanHuLa: KBaHToBasi onTuKa

23. /3yyeHne 3aKOHOB TernioBoro
N31yYeHr C MOMOLLbIO 1
SIPKOCTHOr0 NMpPOMeTpa

5,6

V3y4yaeT 3aKOHbI TEM/10BOro
N3yYeHns.

MpoBoOAUT U3MeEPEHNS,
OLIEHWMBAET MOrpPeLIHOCTb
N3MepeHus.

O6BACHSAET NOMYYEHHbI
pe3ynbTart, hopmynmpyet
BbIBOAbI.

24, ®oTO3(hdheKT 1

56

M3y4daeT poToshheKT.
[poBOAUT N3MepeHus,
OLIEHMBAET MOrpeLIHOCTb
N3MepeHus.

OO6BACHSET MNO/YYEHHbIIA
pesynbTaT, popmMynupyeT
BbIBO/bI.




AvpakTnyeckas equHMLA: DneMeHTbl M3NKN TBEPAOrO Tena

25. OnpepeneHune aHeprum
aKTMBaLuy NonynpoBoOAHMKA

5,6

OnpegenseT akCnepMMeHTa/IbHO
3Hepruio aKkT1eaLmu
nonynpoBOAHMNKA

MpoBoAUT N3MepeHus,
OLIeHMBAET MOrpeLIHOCTb
N3MepeHus.

OO6bACHSET NOMYYEHHbIIA
pesynbTart, hopmynupyet
BbIBOAbI.

26. BonbT-amnepHas
XapakTepucTuka
nonynpoBOAHNKOBOIO Anosa

56

CHUMAET BO/bT-aMMepHYHo
XapaKTepucTuKy
MonyrnpoBOAHNKOBOIO Auoja
MpoBOAUT M3MEPEHMS,
OLieHMBaET MOrpeLlHOCTb
“3MepeHus.

O6BACHAET NOMYYeHHbIA
pesynbTart, popMynupyeT
BbIBOAbI.

27. 3a4eTHOe 3aHATNE

5,6

JIukBnampyet 3a40/KEHHOCTU
no nabopatopHbIM paboTam.

Tabnuua 3.3

TeMbl NPaKTUYECKNX 3aHATUI

AKTUBHbIE

Yacbl
bopMblI, yac.

CcCblIKM Ha
pe3ynbTaThbl
0by4yeHus

YuebHas AesTeNbHOCTb

Cemectp: 1

AvpakTrnyeckas egnHuLa: ®ursnYecKre 0CHOBbI K1acCUYecKol MexaHKK

1. 3aKOH coxpaHeHus UMnynbLeca un

PeluaeT 3aga4y B nabopaTopHOii
cucteme otcyéra (JICO) nB
CUCTEME LiEHTPa MHEPL N

:;zzgrmm. Ynpyrum n Heynpyrum 1 6 2 (CLIV). AHanvsvpyet
BO3MOXHOCTW 3TUX MOAXOA0B,
CpaBHMWBAET MX.
PaccunTbiBaeT MOMEHTbI

2. KuHemaTvKa 1 AMHamuKa VHepLUM NPOCTENLLNX TBEPAbIX

BpaLLaTeNIbHOro ABVXEHNA. 3aKOoH 1 4 2 Ten. Vicnonb3yet ypaBHeHue

COXpaHEHNA MOMEHTa UMMy/bCa.

MOMEHTOB. [puMeHsIeT 3aKOH
COXPaHEHNA MOMEHTa MMy/bCa.

AvpakTnyeckas eguHula: dusmny

€CKMe OCHOBbI peniA

TUBUCTCKOWN MeXaHNKW

3. PengatusBmucTcKaa KnHeMaTunka u
AnHamuka. MpeobpasoBaHua
JlopeHua.

OCMbIC/IMBAET NpefCcTaBeHNs
0 NIOPEHLIEBOM COKpaLLIEHUM
A/MHBI 1 3aMefNIEHUN BPEMEHM,
0 PensTUBUCTCKOM UMY bCe U
PENSTUBMCTCKOI 3HEPruN.
Monb3yeTcs NOHATHEM
VHTEpBana Npyu peLLeHnn 3agad,
MPUMEHSIET PENSTUBUCTCKII
3aKOH C/TOXEHMS CKOPOCTEIA.

AnpakTnyeckas eamHnLAa: MoneKynspHO-KMHeETMYeCKan Teopusl UaeasibHbIX rasoB




4. YpaBHeHMe COCTOAHUA
naeasbHOro rasa.

CTpouT rpadmKm M30npoLLeccoB
B Pa3/IMUHbIX OCSAX. MpUMeHsET
YpaBHEHUs! COCTOSHUS

PacnpeneneHus Makcsenna, ! 4 naeanbHOro rasa /18 pacyera

bonbumaHa. (hYHKLMIA COCTOSAHUS
naeanbHOro rasa.
PaccunTblBaeT Hanbonee
BEPOSITHY!O,

5. PacnpegeneHns Makcsenna, 0 4 CpeAHEKBAAPATUYHYIO 1

BonbumaHa. cpeaHeapugpMeTNYECKYHO

CKOPOCTY, NPUMEHSET DYHKLMN
pacrnpeeneHus.

AvpakTnyeckas eanHuua: OCHoB

bl TEPMOANHaAMUKN

6. PacnpegeneHve aHepruu no
CTeneHsIM CBO6ObI.
TennoeMKocCTb.

MpUMeHseT 3aKOH
PaBHOMEPHOr0 pacnpeaenieHuns
3HEpruu no cTeneHsm cBo6o/bl.
PaccumTbIBaeT pas/ivyHble BUAbI
TEMNJI0eMKOCTE.

7. lepBoe Havyao TepMOAUHAMUKMN,

IMprMeHsAEeT Nnepeoe Havaslo
TEPMOANHAMUKN AS1F pacyeTa
MPOLIECCOB.

8. OHTtponua. Lmknbl. Linkn KapHo,

IMpumMeHseT
TEepMONHaAMMNYECKOE U
CTaTUCTMYECKOE OMpeaeneHmns
SHTpPONUW. PaccunTbIBaeT K.M. 4.
MPOCTENLLNX LMKIIOB.
Vcnonb3yeT rpagpmkmn LMKNOB
naeasibHbIX TENIOBOIA MaLUMHbI U
X0/I0AW/NbHMKA B 0CAX T-S.

CemecTp: 2

AVpakTnyeckas eanHMLA: DNeKTpocTaTuKa

9. 3akoH KynoHa. HanpsXeHHOCTb
3NeKTpuYecKoro nossd. MNpuHumn
cynepnosuumn. Teopema [Maycca.

OcBaunBaeT OCHOBHbIe
NpeacTasfieHns 3eKTPOCTaTUKM,
paccuMTbIBaeT HaNPSHXKEHHOCTM
nonei, NPUMeHsEeT NPUHLMN
cynepnosuumn. MpumexseT
Teopemy [Maycca ans pacuera
BEKTOpA HanpsXXeHHOCTK
3N1EKTPUYECKOro Nons.




10. 3neKTpuyecKnii NoTeHuma.
MMpOBOAHMKN B 3/1EKTPNUECKOM
rnose. 3NeKTPOEMKOCTb
MPOBOAHMKOB. KOHZEHCaTOpbI.
[nanekTpuKu

B 3/1eKTPUYECKOM MoJIe.

PaccunTblBaeT noTeHLnasbl
3NEKTPUYECKMX NONeN,
NCMO/b3YEeT CBA3b MEXAY
Harnps»KeHHOCTLIO 1
MOTeHLNAIOM 3/1eKTPUYECKOTOo
nons. PaccmartpvBaeT noeeeHne
NPOBOAHWKOB B 3/IEKTPUYECKOM
nosne, paccynTbIBaeT
3/1eKTPOEMKOCTb. PaccumnTbiBath
3HEPruio 3N1EKTPUYECKOTO NONSA.
MpumMeHAeT Teopemy [Maycca ans
BEKTOPA 3/1eKTPUYECKOro
CMELLeHUNA, paccunTbIBaeT
Nnonapu3aLmIo 1 Harnps>KeHHOCTb
3/IEKTPUYECKOTO MoSISA B
OM3nekTpukax. PaccmarpusaeT
YC/IOBUA Ha rpaHuLie ABYX
[M3NEKTPUKOB.

AvpakTnyeckas eguHuLA: MoCTOSIHHBI TOK

11. MOCTOAHHBIV 3N1EKTPUYECKMIA
TOK.

Vicnonb3yeT COOTHOLLEHUSA
MeXAy 3apsiAoM, CUO ToKa u
NNOTHOCTbIO TOKA, NPUMEHSAET
3aKoHbl OMa 1 Kupxroda.

AnaakTuyeckas eanHULIA: N1eKTPOMarHeTu3m

12. IBvKeHWe 3apsayKeHHbIX YacTuL,
B 3/1EKTPOMArHUTHbIX NONAX.
PacyeT MarHUTHbIX Monei No
thopmyne

bno-Casapa-/lannaca.

MpUMeHseT OCHOBHOW 3aKOH
AVHAMUKKN 419 ONUCAHWS
ABVDKEHUA 3apSHXKEHHON YacTuLbl
B 3/IEKTPUYECKOM Y MarHUTHOM
nose Nog AercTBMEM CUJTbl
JopeHua. 3HakomuTca ¢
nprMepamu NpPaKTUYecKoro
NPUMEHEHWS ABNEHUS.
Bblgenset npoctble (Npsimble 1
KpPYroBble) 3/1EMEHTHI

B NPOBOAHMKAX C/IOXHOM
KOH(urypauum. MNpumeHset
thopmyny brno-Casapa-Jlannaca
W NPUHLMN Cyneprnosnumn.

13. PacyeT MarHUTHbIX NO/eR no
Teopeme O LMPKyNALmMm BeKTopa
MarHUTHOM VHAYKLMN.
MPOBOLAHUKM C TOKOM B MarHUTHOM
none.

CpaBHMBaeT METOAbI pacyeTa
MarHUTOCTaTUYecKnX Nnone.
BblbupaeT MeTOA pacyeTta

B KOHKPETHOM 3agave. AN
CUMMETPUYHBIX pacnpeeneHnii
TOKOB MPVMEHSET TEOPEMY

0 LUMpKynaumn BeKTopa
MarHUTHOW MHAYKUMW.
O60CHOBbIBAET TEOPETUYECKHU
noBefeHne NPOBOAHWKOB C
TOKOM B OnbITe Amnepa.
BbluncnseT cunbl U MOMEHTBI
cun, felicTBYIOLLME Ha
MPOBOAHVKM C TOKOM.




14. MarHuTHOe noJsie B BELLIECTBE.
$iBNeHMe 3N1eKTPOMarHUTHOM
WHAYKUMW. MarHuTHoOe norse B
BELLleCTBe.

WccnepyeT marHMTHbIE CBOICTBA
aTtoma 1 ero nosefeHune BO
BHELLHEM MarHMTHOM MoOJSe.
PaccunTtbiBaeT nose B
MarHeTKax u Ha rpaHuLe
pasfena AByX MarHeTuKOB.
CpaBHUBaeT noTeHLManbHoe 1
BUXPEBOE 3N1eKTPUYECKIE MOSIA.
MpumeHseT 3akoH dapajgesn u
npasmno JleHua ans peLieHuns

3aaay

15. IHOYKTUBHOCTD.
CamounHayKums. SHeprus
MarHWTHOro nosns.

Cwvctema ypaBHeHuWiA MakcBesnna
419 3N1eKTPOMarHUTHOro Noss.

PaccunTbIBaeT MHAYKTUBHOCTb
NPOBOAHWKOB. [Mony4yaeT 3aKOH
M3MEHEHUS CU/bl TOKA B
MOMEHTbI BK/IOYEHNS U
BbIK/TIOUEHMSA 3NIEKTPUYECKOM
Lilenu. PaccumTbIBaeT 3Hepruo
NPOCTENLLNX TOKOBbIX CUCTEM.
OcBauBaeT ypaBHeHUs
Makcsenna. Nepexoant oT
VHTErpasibHo PopMmbl 3anmcu
ypaBHeHUi A MakcBenna K
AanddepeHUmnansHo gopme.

OnpakTndeckasn eanHmua: KonebaHus

16. Mopgenb rapMoHNYecKoro
ocumnnaTopa.

Mogenb rapMOHUYEeCKOoro
ocumnnaTopa.

3aTyxatoLme KonebaHus.
BbIHY>XA€eHHble KonebaHus.
CnoxeHue konebaHwmi

MpyMeHseT eanHbIN
3HEepPreTUYECKMn NOAX0L K
onucaHuo KonebaHuii
naeasbHbIX CUCTEM PasNNYHOM
(h13nYecKol NPUPOAbI.
CoctaBnseT guddepeHumnansHoe
ypaBHeHMe KonebaHwiA.
PaccumTbIBaeT napameTpbl
Kone6aHuiA 1 3aTyxaHus
peasibHbIX KO/lebaTe/IbHbIX
cucteM. Ucecnepyet sBneHve
pe3oHaHca. Monyyaet opmyny
ANS BbIYMCNEHNS aMMANTY bl
BbIHY>/EHHbIX KONe6aHui,
nccnefyeT Ha IKCTPEMYM,
nonyyaet opmyny ans
PE30HAHCHO YacToThI.
MpUMeHseT MeTOL, BEKTOPHBIX
AvarpaMm gns pacyeta
amnanTyasl 1 Ha4yasbHO thasbl
pe3yNbTUPYIOLLErO KONebaHus.

Anpaktundyeckasn egnHunua: BonHbl

17. BosiHOBbIe MpoLiecchbl.
ONeKTPOMarHUTHbIE BOJTHbI.

PaccunTbiBaeT napameTpbl
BO/THOBbIX MPOLLECCOB.
VccnemyeT 0OCHOBHbIE CBOICTBA
3N1EKTPOMarHUTHbIX BOJH.

Cemectp: 3

AvpakTuueckas egrHuua: ONTuKa




18. NHTepdhepeHuns 1 gugpakums
CBETOBbIX BOJMH.

PaccunTtbiBaeT
NHTep(epeHLMOHHbIE KapTVHbI.
HaxoguT nonoxxeHue
MaKCUMYMOB 1 MUHMYMOB.
IMprMeHAeT MeTo/ 30H PpeHens
[/15 pacyeTa Augpakumm Ha
LLLeSIN, KPYT/IOM OTBEPCTUN 1
LUCKe.

Anpaktuyeckada eagnHuua: DNeMEeHTbI KBAHTOBOW MeXaHUKMN

19. 3aKOHbI TEN/IOBOIO U3/y4eHUS.

Teopus MnaHka. ddekT
KomnTtoHa.

PaccumTbIBaET M3/yHeHme
abCo/IOTHO YepHOro Tena n Ten
C peanbHOI n3nyyaTenbHOM
CMOCO6HOCTLI0. BbiBOAUT
3aKOHbI TEMMOBOTO M3/y4eHUs U3
(hopmynibl MnaHka.
PaccunTbIBaeT pas/inyHble
napameTpbl addpekTa KoMNTOHA.

20. PelueHme ypaBHeHUA
LLipeauHrepa 41 pasnmyHbIX
KBAHTOBbIX CUCTEM;

BonHbI e Bpoiins, COOTHOLLEHME
HeornpezeneHHOCTEN.

PaccumnTbIBaeT BUL BOTHOBOW
(yHKUMK Ans yacTu,
3aHVMaoLLMX pasfiNyHble
3HepreTnyecKre ypoBHU

B 6€CKOHEYHO rny60oKoit
noTeHumMabHol sMe. OcBanBaeT
MOHATME (DYHKLMMN NIOTHOCTA
BEPOATHOCTU, 3HAKOMUTCSH

C NOHATNEM TYHHENMPOBaHUS,
OTPaKeHWS 1 NMPOXOXKAEHNS
yepe3 bapbep. Oco3HaeT
(hr3nMYecKyto CyLLIHOCTb BOJIH Je
Bpoiins n ncnonb3yet
COOTHOLLEHNE
HeonpeeneHHOCTeN AN OLEeHKM
napameTpoB PU3NYECKNX
MpOL|eCCOoB.

AvpakTnyeckas equHMLA: DneMeHTbl (M3NMKIN TBEPAOrO Tena

21. CTaTuUCTVKa 3/1eKTPOHOB B
MeTaniax. YpoBeHo depmu.

OcBaunBaet noHATHE
3HEepPreTUYECKMIA CreKTp.
PaccumTbIBaeT BEPOATHOCTb
3aro/iHeHns YPOBHSA, UCMOIb3Y$
(hYHKUMIO pacnpeneneHus
depmn.

22. CTaTuCTMKa 3M1eKTPOHOB B
nonynpoBOAHNKaX. Y POBeHb
®epmn.

PaccunTbIBaeT TemnepaTypHyto
3aBMCMMOCTb KOHLIEHTpaumu
HOCUTENEN TOKa B COOCTBEHHbIX
N MPUMECHbIX
nonynpoBoAHuKax. MpumeHseT
CTaTUCTUKY
Makcsenna-bonbumaHa.




PaccuuTbiBaeT
3/1IEKTPOMNPOBOAHOCTH META//I0B
Mo Knaccuyecko mogenw Opyae

23. DNeKTponpoBoOAHOCTb 1 110 MoaenY 3oMvephensa.

MeTas1/10B 1 MOYyNpoBOAHNKOB. 1 4 2
PaccunTtbiBaet
ekt Xonna.
3/1IEKTPOMNPOBOAHOCTD
no1ynpoBOAHWNKOB.

M3yuaeT athdhekT Xonna.

AnpakTnyeckas eAMHNLA: INEMEHTbI (UMK 3NEMEHTAPHbIX YacTuUL, U SIAEPHON (IN3NKM

3HaKOMUTCA C 3HEPreTUYecKUm
CMEKTPOM MOSEKYI.

1 4 2 PaccunTtbiBaeT BpaLLaTesibHble 1
KonebatenbHble 3Heprum
MOMEKYN.

24, SHepreTnYeckme ypoBHU
MOJIEKYN

PaccumTbIBaeT 3HEPreTUUECKMIA
25. AaepHble peakLmu. BbIXO/, SAEPHbIX peakLuid,
PaanoaKTUBHOCTb. 13y4aeT 3aKOHbI
pafMoaKTVBHOIO pacnaga.

4. CamocTosiTe/IbHas paboTa 06yyatoLLerocs

CcbInikn Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMocToATeNIbHOM paboThbl pesynbTaTtbl
BbIMO/IHEHWE [KOHCY/IbTauuu
00yyeHus
CemecTtp: 1
1 |pr3 1,2 |15 5

: MexaHunka, MonekynapHas (hmsmnka n TepMoAMHaMMKa : MeTOANYECKNE YKa3aHUA U COOPHUK 3aaaHnii /
HoBocub6. roc. TexH. yH-T ; [cocT. O. B. Knubuc, M. M. CapuHa, HO. B. Cokonos]. - Hosocmbupck, 2007. -
42, [2] c. : wn.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2007/3307.rar CapuHa M. IT.
MexaHuka. MonekynspHas gusmnka n TepmognHamuka. Y. 1 : yuebHoe nocobue / M. . CapuHa ; Hosocu6.
roc. TexH. yH-T. - HoBocmbupck, 2014. - 185, [1] ¢. : uA.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000208180 Ay6posckuii B. I'. MexaHuKa, TepMOAUHAMMKA 1
monekynsapHas usnka. C60pHMK 3a4a4 1 NPUMEPbI UX peLleHns : yuebHoe nocobue / B. . ly6poBCKUiA,
I". B. Xapnamos ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2015. - 181, [3] c. : wn.

2 |I'Io,u,r0TosKa K 3aHATUAM |1, 2,56 |15 |5

: Capuxa M. . MexaHnka. MonekynapHas hmsnka n tepmogmHamuka. Y. 1 : yyebHoe nocobue / M. T1.
CapuHa ; HoBocKb. roc. TexH. yH-T. - HoBocmbmpcek, 2014, - 185, [1] c. : un.. - Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000208180 V3mepeHune hnU3NYECKNX BENNUUH : 1abOpaTOPHBbIi
NpakTUKyMm no msmnke : yuebHoe nocobue / [B. H. Xonseko u ap.] ; HoBocu6. roc. TexH. yH-T. -
Hosocunbupck, 2012. - 58, [1] c. : un., Tabs.. - Pexxum Joctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000169357 IMpuHGepr A. C. MexaHuKa : y4ebHoe nocobue ans
CTyAeHTOB 1-ro Kypca PO®, ®3H, dTD gHesHoro otaeneHus / A. C. puHbepr, 3. A. Kowlenes ;
HoBocmb. roc. TexH. yH-T. - HoBocnoumpck, 2013. - 135, [4] c. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000181979 MexaHnKa 1 TepMOAMHaMUKa : NabopaTOPHbI
MPaKTUKyM Mo u3mke 415 1, 2 KypcoB BCex (hakyNbTETOB U (hopM 06yyeHns / HOBOCKO. roc. TEXH. YH-T ;
[cocT.: B. I". Oy6posckuii n ap.]. - HoBocubupck, 2015. - 78, [2] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000221982

3 |,£I,ononH|/|Teanaﬂ yuebHas AesTeNIbHOCTb |1 |5 0

: MporpaMMy1poBaHHbIA KOHTPO/Ib 3HAHWI MO (I13NKe : METOAMYECKOE PYKOBOACTBO K 1a60paTOpHbIM
paboTam Mo MexaHuKe 1 TepMoAMHaMuKe Ans 1 Kypca Bcex (hakynbTeTos 1 opm 0byueHms / Hosocuo.
roc. TexH. yH-T ; [cocT.: K. J1. 3apuHr v ap. ]. - HoBocubupck, 2012. - 51, [2] c. : uA.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000169024

4 |lMoaroToBKa K aTTecTalmm |1, 2,3,4 |20 5




: MporpaMMu1poBaHHbI KOHTPO/Ib 3HaHWIA MO (I13MKe : METOAMYECKOE PYKOBOACTBO K 1ab0paTOpHbIM
paboTam no MexaHumke U TepMoAmMHaMuKe ana 1 Kypca Bcex (hakynbTeToB U (hopm 06ydeHuns / HoBocK6.
roc. TexH. yH-T ; [cocT.: K. J1. 3apuHr u gp. ]. - HoBocmnbupck, 2012. - 51, [2] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000169024 CapuHa M. . MexaHuka. MonekynspHas gusnka un
TepmoanHamuka. Y. 1 : yuebHoe nocobue / M. M. CapuHa ; HoBocKO. roc. TexH. yH-T. - HoBOCMBUpCK,
2014. - 185, [1] c. : nn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000208180 I"puHGepr
A. C. MexaHuKa : y4ebHOe nocobure ans cTyaeHToB 1-ro Kypca PO®, ®3H, dTD agHeBHOro otaeneHus / 4.
C. 'puH6epr, 3. A. Kowwenes ; HoBOCKO. roc. TexH. yH-T. - HoBocnbupcek, 2013. - 135, [4] c. : un.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000181979 CapuHa M. . MexaHvKa, MOfieKynsapHas
(hmsmka 1 TepmognHamuka. [4. 2] : ydebHoe nocobue / M. . CapuHa ; HoBoCKG. roc. TexH. yH-T. -
Hosocunbupck, 2016. - 94, [1] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232321

CemecTp: 2

1 |pr3 1,2 |15 E

: KonebaHus, BONHbI, ONTMKA : METOAMYECKME YKa3aHWS 1 KOHTPO/IbHBIE 3aAaHuns Ansa 1-2 kypcos PId,
®3OH, dTP aHesHOro otaeneHuns / HoBocu6. roc. TexH. yH-T ; [cocT. 3. A. Kowwuenes ]. - HoBocmoupck,
2010. - 73, [1] c. : vn.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2010/3803.pdf
CapviHa M. T1. 3neKTpnyecTBO 1 MarHeTusMm. Y. 2 : yueb6Hoe nocobue / M. T. CapvHa ; HoBOCKG. roc. TexH.
yH-T. - HoBoCMbMpCK, 2015. - 127, [1] ¢. : uA.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000213960 CapuHa M. IN. KonebaHus, BoNHbI, onTuka. Y. 1 :
y4yebHoe nocobme / M. IN. CapuHa ; HoBocm6. roc. TexH. yH-T. - HoBocnbupck, 2013. - 98, [2] c. : un.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000184890 31eKTpM4eCTBO U MarHeTuam. Y. 1 :
NabopaTopHbIV NPaKTUKYM No Kypcy o6uei usnkun ans 1-2 kypcos P3P, ®3H, dTP, N0 Bcex
HanpaseHWin NOAroTOBKM 1 BCex hopM 06y4eHus / HoBocK6. roc. TexH. yH-T ; [cocT. B. ®. Kum, 3. A.
Kowenes]. - HoBocubupck, 2006. - 30, [2] c.. - Pexxum gocTyna:
http://www.library.nstu.ru/fulltext/metodics/2007/3266.rar CapuHa M. I1. Kone6aHus, BonHbI, onTuka. Y. 2
: y4e6Hoe nocobme / M. M. CapuHa ; HoBocub. roc. TexH. yH-T. - HoBocmbupck, 2015. - 114, [1] . : wn.. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000220090 CapviHa M. . 31eKTpnyecTBO 1
MmarHeTusm. Y. 1 : yuebHoe nocobue / M. . CapuHa ; HoBocKb. roc. TexH. yH-T. - HoBocnbupck, 2013. -
150, [1] c. : vn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000179482 KonebaHus.
BosiHbl. ONTHKa : METOLNYECKME YKA3aHUA N KOHTPOSIbHBIE 3afaHuns ans 1-2 kypcos PO®, T, d3H
AHEBHOro otaeneHuns / HoBocu6. roc. TexH. yH-T ; [cocT. C. B. CnyTaii, B. H. LUmbIkos, H. C. CagpoHoBa].
- HoBocmnbmpck, 2007. - 35, [1] ¢. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2007/3374.rar

2 |MofroToBKa K 3aHATUAM |1, 2,5,6 |10 |5

. CapuHa M. T. dnekTpnyecTBo 1 MarHeTusMm. Y. 2 : yuebHoe nocobue / M. . CapuHa ; Hosocu6. roc.
TeXH. YH-T. - HoBocmbupck, 2015. - 127, [1] c. : vn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000213960 OybpoBckuii B. I'. SNeKTPMYECTBO 1 MArHETU3M :
cOOPHMK 3afa4y 1 NpUMePbI UX pelleHns : ydebHoe nocobue / B. . Ay6posckuid, I". B. Xapnamos ;
HoBocub6. roc. TexH. yH-T. - HoBocnbupck, 2011. - 89, [3] c. : wn.. - Pexxum gocTyna:
http://www.ciu.nstu.ru/fulltext/textbooks/2011/11 dubrovskiy.pdf MamepeHune hn3anuecKnx BeINYMH :
NabopaTopHbIA NPaKTUKYM Mo ur3nKe : y4ebHoe nocobme / [B. H. Xonssko un ap.] ; HoBocmG. roc. TexH.
yH-T. - HoBoCnbupck, 2012. - 58, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000169357 3neKTpn4ecTBO 1 MarHeTusm. Y. 1 : nabopaTopHbIii
NPaKTUKyM No Kypcy o6Leit pusnkun ans 1-2 kypcos PP, ®3H, dTd, N0 Bcex HanpasnieHWiA
NoAroToBKK 1 Bcex hopM 06yyeHmns / HoBocK6. roc. TexH. yH-T ; [cocT. B. ®. Kum, 3. A. Kowlenes]. -
Hosocubupck, 2006. - 30, [2] c.. - Pexxum gocTyna:
http://www.library.nstu.ru/fulltext/metodics/2007/3266.rar CapvHa M. I. 3neKTpnYecTBo 1 MarHeTusm. Y.
1: yye6Hoe nocobue / M. M. CapuHa ; HoBocK6. roc. TexH. yH-T. - HoBocubmpck, 2013. - 150, [1] ¢. : vn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000179482

3 |,U,OI'IOI'IHI/ITefIbHaFI yyebHas AesTeNnbHOCTb |1 2 |O

: [ly6poBckuii B. . DneKTpnYecTBO M MarHETU3M : COOPHMK 3aa4 U MPUMEPbI UX PELLIEHNS : y4ebHoe
noco6we / B. I". lybposckuia, I". B. Xapnamos ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, 2011. - 89, [3]
C. : un.. - Pexxum goctyna: http://www.ciu.nstu.ru/fulltext/textbooks/2011/11_dubrovskiy.pdf
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. Koneb6aHus, BOMHbI, ONTUKA : METOAMYECKME YKa3aHWSA U KOHTPO/bHbIE 3a4aHns Ans 1-2 KypcoB PO®,
®3OH, dTP aHeBHOro otaeneHuns / HoBocub. roc. TexH. yH-T ; [cocT. 3. A. Kowwuenes ]. - HoBocmoupck,
2010. - 73, [1] c. : vn.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2010/3803.pdf
CapvHa M. T1. 3neKTpryecTBO 1 MarHeTusMm. Y. 2 : yue6Hoe nocobue / M. I1. CapuHa ; HoBOCMO. roc. TexH.
YH-T. - HoBocmbupck, 2015. - 127, [1] c. : uA.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000213960 CapuHa M. IN. KonebaHus, BoNHbI, onTuka. Y. 1 :
yyebHoe nocobme / M. IN. CapuHa ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, 2013. - 98, [2] c. : un.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000184890 CapuHa M. . Kone6aHus, BOMHbI,
onTuka. Y. 2 : yuebHoe nocobue / M. IN. CapuHa ; HoBocmb. roc. TexH. yH-T. - HoBocmbumpek, 2015. - 114,
[1] c. : mn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000220090 Kone6aHus, BOSHbI,
onTunka. COOPHWMK 3afaY, 3aaHnin N YNPaxHeHU | METOANYECKME YKa3aHWs / HOBOCKO. roc. TeXH. YH-T ;
[cocT.: C. B. Cnytaii, B. H. LLImbIkoB, H. C. CadpoHosa]. - HoBocnbupck, 2014. - 37, [2] ¢. : un.. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000199522 CapuHa M. . D1eKTPUYECTBO N MarHeTU3M.
Y. 1 : yyebHoe nocobue / M. IN. CapuHa ; HoBocm6. roc. TexH. yH-T. - HoBocnbumpck, 2013. - 150, [1] ¢. :
un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000179482 Kone6aHus. BonHbl. ONTUKA :
MeTOAMYECKMNE YKa3aHNA U KOHTPO/bHbIE 3aaaHnsa ansa 1-2 kypcoB PP, ®Td, dIH gHeBHOro otaeneHus /
HoBocu6. roc. TexH. yH-T ; [cocT. C. B. CnyTait, B. H. LUmbIkos, H. C. CathpoHosa]. - HoBocubupck, 2007.
- 35, [1] c. : un.. - Pexxum pgoctyna: http://www.library.nstu.ru/fulltext/metodics/2007/3374.rar

CemecTp: 3

1 |pr3 1,2 |15 E

: ONnTuKa, Ten0BOe U3NyyeHWe, KBAHTOBasA NPMPOoAa U3NyYeHWs, 3/1eMeHTbI KBAHTOBOW MeXaHWKW,
3NEMEHTbI (M3MKM TBEPAOTO Tena, saepHasn (r3mnka : MeTOAMYECK e YKa3aHWsA 1 COOPHUK 3aaHunii No
(hmsmke ans 1-2 Kypca agHeBHOro otaeneHus HITY dakynstetoB PA®, dOH, dTd / HoBocmb. roc. TexH.
YH-T ; [cocT.: B. W1. O3H06MxMH, M. 1. CapuHa]. - HoBocmbumpck, 2006. - 50, [2] c. : un.. - Pexxnm goctyna:
http://www.library.nstu.ru/fulltext/metodics/2006/06_Oznobichin.rar CapuHa M. IN. KBaHTOBas pu3mka :
yuebHoe nocobue / M. IN. CapuHa ; HoBocmo. roc. TexH. yH-T. - HoBocubupck, 2016. - 129, [1] c. : un.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000229627

2 |I‘Io,u,r0TosKa K 3aHATUAM 1,2,5,6 |15 |5

. dr3nKa TBEpAOro Tena : yuebHoe nocobme K nabopaTopHOMY NPaKTUKYMy MO Kypcy obLuei guankn / [A.
A. KopHunosud u ap.] ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, 2012. - 68, [2] c. : un., Tabn.. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000178691 OnTunka. J/1TabopaTopHbI/ NPakTUKym. Y. 2 :
yuebHoe nocobue / [B. I'. ybposckuii n gp.] ; HoBocm6. roc. TexH. yH-T, ®u3.-TexH. ¢ak. - HoBocmbmpck,
2007. - 34, [1] c. : un. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2007/suhan.rar. - ABT.
yKa3aHbl Ha 060poTe TUT. /.. ONTrKa. JTabopaTopHbIii NpakTukyMm. Y. 1 : yye6Hoe nocobue / [B. T
[y6poscknii n ap.] ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, 2007. - 59, [1] c. : un.. - Pexxum gocTyna:
http://www.library.nstu.ru/fulltext/metodics/2007/suhanov.rar CapuHa M. M. KeaHToBas (hm3mnka : yuebHoe
noco6ue / M. . CapuHa ; HoBocurb. roc. TexH. yH-T. - HoBocnbupck, 2016. - 129, [1] c. : un.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000229627

3 |,£I,ononH|/|Teanaﬂ yuebHas AesTeNlbHOCTb |1 |5 |O

. XapbkoB A. A. ®u3nyeckas onTuKa : y4ebHO-MeToaMYeckoe nocobue / A. A. Xapbkos, B. T
[Ay6posckuid, C. B. CnyTaii ; HoBocK6. roc. TexH. yH-T. - HoBocmbupck, 2006. - 54, [1] ¢. : un.. - Pexum
poctyna: http://www.library.nstu.ru/fulltext/metodics/2007/harkov.rar

4 |I'Io,u,r0TOBKa K aTTecTauumu |1, 2,3,4 |20 |5

: ONTuKa, TeNI0BOE N3NyYeHNe, KBAHTOBAs NPUPOAA U3/yYeHNS, 31EMEHTbI KBAHTOBOW MeEXaHUKW,
3N1eMeHTbI PU3MKKN TBEPLOTO TeNa, AaepHas (pr3mnka : MeTOAMYECKME YKasaHs 1 COOPHIMK 3aaHuii no
(hmsmke ans 1-2 Kypca gHeBHOro otaeneHus HITY dakynsteTtoB PP, ®OH, ®TP / HoBocKb. roc. TexH.
yH-T ; [cocT.: B. . O3H06uxmMH, M. . CapuHa]. - HoBocmbumpck, 2006. - 50, [2] c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2006/06_Oznobichin.rar CapuHa M. M. KBaHTOBas hu3mka :
y4yebHoe nocobme / M. IN. CapuHa ; HoBocKG. roc. TexH. yH-T. - HoBocubmpck, 2016. - 129, [1] c. : vn.. -
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000229627




5. TexHonormna oby4veHns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCY/NbTaLWiA NPUMEHSIIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
VHhopmumpoBaHme e-mail
KoHcynbTnpoBaHue JINYHbIN TUNOBOW CcanT
KoHTpo/nb Cpefia 3N1eKTPOHHOro 0byyeHus HI'TY
PasmeLleHne y4ebHbIX

Moptan HI'TY; 3B6C

MaTepnasioB

6. MpaBunna aTTecTaunm oby4varoLmMxcs no y4ebHom gucumnanHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas CUcTeMa
(BPC), no3sonstoLwas BbICTaBATb OLEHKWN MO TPaaLMOHHON LwKane n 15-yposHesor ECTS.

KpaTkas nHhopmaumsi o BPC npmseseHa B Tab. 6.1.

Tabnuua 6.1
MuH. o
OueHnBaeMble BUbI AesATENbHOCTY 00y4YatoLLmXcs 62 MakcvmMasibHbIl 6ann
Cemectp: 1
Jlabopamopnasi: | 15 30

KoHTponupytoLme matepuansl NpUBOAATCA B "MexaHuKa 1 TepMoAvuHamMmKa : 1abopaTopHbIii NpaKTUKyM Mo (usnke Ans 1-ro n 2-ro KypcoB Bcex (hakynbTeTos 1 opm
06y4eHus / HoBocub. roc. TexH. yH-T ; [cocT. B. I". Qy6poBckuid u gp. 1. - Hoocu6upcek, 2009. - 75, [1] c. : un.. - Pexum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2009/3782.pdf"

[Ipaxmuueckue 3ansamusi: 5 10
PI'3: 10 20
Oxzamen: 20 40
CemecTp: 2

Jlabopamopnasi: | 15 30

KoHTponupytowme MaTepuaibl NpuBOAATCA B "Kone6aHns 1 BOMHbI : 1abopaTopHbI NPaKTUKYM Mo Kypcy 06Luei gpusnkm ans 1-2 kypcos PA®, d3H, dTd, N0 Beex
HanpaBfeHi MOArOTOBKM 1 Bcex hopm 06yyeHns / HoBocub. roc. TexH. yH-T ; [cocT. B. @. Kum, 3. A. Kowwuenes, HO. E. HeBckwid]. - HoBocmbumpcek, 2007. - 47, [1] c. :
vn.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2007/3388.rar"

IIpaxmuueckue 3aHAMUL 5 10
PI'3: 10 20
Drzamen: 20 40
CemecTp: 3

Jlabopamopnas: 15 | 30

KoHTponupytoLmre MaTepuansl NPUBOAATCS B "XapbkoB A. A. du3nyeckas onTuka : y4e6Ho-MeToamnueckoe nocobue / A. A. Xapbkos, B. . [ly6posckuid, C. B. CnyTaii ;
HoBocm6. roc. TexH. yH-T. - HoBocubupck, 2006. - 54, [1] c. : wn.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2007/harkov.rar"

IIpaxmuyeckue 3aHAMUA: 5 10

PI'3: 10 20
Oxzamen: 20 40




B Tabnuue 6.2 npecTaBieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPEGOBaHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnunua 6.2
Kol'\(lltl)_l%I:IeH DopMbl KOHTPONA
< PesynbTaTbl 06yyeHUA
umn 3awmTa [3awmrta SKaameH
oroc ne Pr3
OTIK.2 | 310. 3HaTb OCHOBHble (MN3UYECKME 3aKOHbI, NMPUHLMMBI, ABNEHNS 1 3((EKTbI + +
y10. yMeTb 1CMO/Mb30BaThb 3aKOHbI (IU3NKM NPU PeLLeHnn CTaH4apTHbIX 3ajay + +
NpogeccnoHa/IbHOW AeATENbHOCTM
OrK.3 31. 6a30Bble 3HAHUA (PyHAAMEHTa/IbHLIX Pa3fenos PU3NKKU B 06beMe, HEOOXOLMMOM +
"~ | 4ns 0CBOEHNS (DU3NUECKMX OCHOB B 06/1aCTU NPOQECCUOHAILHO LeATeIbHOCTM
36. 3HaTb OCHOBHbIE 3aKOHbI (M3UKM, SBAAIOLLMECSH OA30BbIMU 415 PeLLeHNs 3a8au +
NPOoeccnoHaIbHOW LeATeNbHOCTM
y3. BblOMpaTh NpocTelilime Moaenn hm3nyecknx 06beKTOB 1 NPOLIECCOB +
y6. yMeTb NPUMEHSATb OCHOBHbIE METO/bI (IU3NYECKOTO UCCEA0BAHNS ABIEHNIA 1 +
CBOIACTB 06BLEKTOB MaTepuasibHOro Mupa

®OH[, OLIEHOYHBIX CPEACTB MO AVUCLMMIMHE NPeACcTaBneH B NpunoxeHun Ne 1 K pabouel
nporpaMme.

7. lutepatypa

OcHOBHas nnTepaTypa
1. Tpodpumosa T. U. Kparkuii kypc ¢pusuku : [yuedbHoe nocobue ms By3os| / T. M. Tpodumosa. -
M., 2009. - 351, [1] c.
2. Casenses M. B. Kypc obmieii ¢pusukn. [B 3 1.]. T. 3 : [yueOHOe mocoOue ajist By30B 110
texauueckuM (550000) u rexnonoruyeckum (650000) nanpaenenusm| / M. B. Casenees. - CII6. [u
ap.], 2011. - 317 ¢. : un., Tabm., rpad.. - [Tapan. TaT. 1. aHrI.
3. Casenver U. B. Kypc obmeti pusuku. [B 3 1.]. T. 2 : [yueOHOe mocoOue AJist By30B MO
texauueckuM (550000) u rexnonorudeckum (650000) nanpaenenusm| / M. B. Casenees. - CII6. [u
ap.], 2011. - 496 c. : un., cxemsr, rpad.. - [Tapan. TaT. a. aHrIL.
4. Casenver U. B. Kypc oometi pusuku. [B 3 1.]. T. 1 : [yueOHOe mocoOue aJist By30B MO
texauueckuM (550000) u rexnonorudeckum (650000) nanpaenenusm| / M. B. Casenees. - CII6. [u
ap.], 2011. - 432 c¢. : wn., Tabmn.. - [lapan. TUT. 1. aHIIL..
5. Tpodpumora T. . Kypc ¢usuku. 3amauu u pemieHus : [yueOHoe nocodue st By30B I10
TEXHUYECKHUM HArpaBJIEHUsIM MTOAroTOBKH U crienmanbHocTaM]| / T. M. Tpodumonra, A. B. @upcos.
-M.,, 2011.-590, [1] c. : m.
6. Jletnad A. A. Kypc ¢usuku : yuebHoe mocodue st BTy30B / A. A. Jletnad, b. M. Seopckuii. -
M., 2007. - 719, [1] c. : m.
7. Yepros A. I'. 3agaunuk o ¢usuke : [yaeOnoe mocodue mist Brysos] / A. I'. Ueptos, A. A.
Bopo6res. - M., 2008. - 640 c. : un.
8. Kubuc O. B. Ilporpamma kypca ¢usukn : [yae6HOe ocodue mist 1 u 2 kypcos dakynsrera
PaZMOTEXHUKH U SJIEKTPOHUKH IO HAMPABJICHHUIO MOATOTOBKH "DJIEKTPOHHKA U HAHO3JIEKTPOHUKA"
¢ mpuMepamu 3k3aMeHanonHbIx 3afanuii| / O. B. Kubuc, FO. B. Cokonog, B. H. Xonsgeko ;
Hogrocu®. roc. texu. yu-T. - Hoocubupck, 2011. - 66, [1] ¢. : Tabun.. - Pexxum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000157552

[ononHuTenbHaa nanTepaTypa

1. Bonskenmreiin B. C. CoopHuk 3ama4 1mo odmeMy Kypcy (PU3UKHU : Ij1s TEXHUYECKUX By30B / B.
C. Bonekenmreiin. - CII0., 2005. - 327 ¢. : u.




2. Uponor U. E. Mexanuka. OcHoBHbie 3akoHbl / Y. E. Uponos. - M., 2006. - 309 c. : u.

3. Uponos U. E. Boxnossle nporeccsl. OCHOBHEIE 3aKOHBI : [yueOHoe mocobue s By3oB] / W. E.
Hponos. - M., 2006. - 263 c¢. : ui.

4. Uponoe U. E. Dnextpomaruerusm. OCHOBHBIE 3aKOHEI ;| yueOHOe mocoOue myist By3os / U E.
Hponos. - M., 2006. - 319 ¢. : un.

5. Uponos U. E. 3amaqu mo obmeti pusuke : yuebHoe nmocodue / M. E. Uponos. - CII6., 2004. - 416
C. ! WL

NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlaney : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeToaguyecKoe 1 NporpaMMHoe obecreyeHme

8.1 MeTopaunyecKkoe obecrneyeHune

1. Mexanuka 1 TepMOIMHAMUKA | Ta0OPATOPHBIN MPAKTHKYM T0 (usuke ais 1, 2 KypcoB Bcex
¢akynsreToB u popm o0yuenus / Hosocu®. roc. TexH. yH-T ; [cocT.: B. I. JlyGpoBckuii u ap.]. -
Hosocubupck, 2015. - 78, [2] ¢. : ui., Tabun.. - Pexum mnoctymna:

http://elibrary nstu.ru/source?bib_i1d=vtls000221982

2. ®usuka TBEpAOTro Tena : yueOHoe mocodue K JadopaTropHOMY MPAKTUKYMY IO Kypcy oOmmeit
¢usuxu / [A. A. Kopaunosuu u ap.] ; HoBocu®. roc. TexH. yH-T. - HoBocubOupck, 2012. - 68, [2] c.
. Wi, Tabi.. - Pesxum mocryma: http://elibrary. nstu.ru/source?bib_id=vtls000178691

3. Konebanus u BOJHBI | TaOOPATOPHBIN MPAKTUKYM TI0 Kypcy obmeit ¢usuku qs 1-2 xkypcos
PO®, ®OH, ®Td, U/10 Bcex HampaBieHHi MOATOTOBKH U BCex (hopm oOyuenus / HoBocub. roc.
TexH. YH-T ; [cocT. B. @. Kum, 3. A. Komenes, 0. E. Hesckuii]. - HoBocubupck, 2007. - 47, [1] c.
s ui.. - Pexxum noctyna: http://www.library. nstu. ru/fulltext/metodics/2007/3388. rar

4. y6poeckuii B. I'. MexaHuka, TepMOIUHAMHAKA U MOJieKyisipHas ¢usuka. COOpHUK 3amad U
NpUMeEpPBI UX perreHus ;| yueObHoe nocobue / B. I'. lybposckuii, I'. B. Xapnamos ; HoBocu®. roc.
TexXH. YH-T. - HoBocubupck, 2015. - 181, [3] ¢. : .

5. Capuna M. I1. Mexanuka. MonekynspHas ¢pusuka u repmoguHamuka. 4. 1 : yueGHoe mocodue /
M. I1. Capuna ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2014. - 185, [1] c. : min.. - Pexxum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000208180

6. Capuna M. I1. Mexanuka, MosiekysspHas ¢pusuka u repmoguHamuka. [U. 2] : yueOHoe mocobue /
M. I1. Capuna ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2016. - 94, [1] c.. - Pesxum goctyna:
http://elibrary. nstu.ru/source?bib_1d=vtls000232321

7. MexaHuka ¥ TEPMOIMHAMHKA : JTAOOPATOPHBIM MPAKTUKYM MO (U3MKe s 1-ro u 2-ro Kypcos
Bcex (akynabTeToB U Gopm obyuenus / Hopocub. roc. TexH. yH-T ; [cocT. B. I'. JlyOpoBckwii u ap. |.
- HoBocubupck, 2009. - 75, [1] c. : un.. - Pexxum gocryna:

http://www. library.nstu.ru/fulltext/metodics/2009/3782.pdf

8. Capuna M. I1. DnextpudectBo u maruetusm. U. 1 : yauebnoe nocodue / M. I1. Capuna ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 150, [1] ¢. : mr.. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000179482

9. Capuna M. I1. DnextpudecTBo u Mmaruetusm. Y. 2 : yuebnoe nocodue / M. I1. Capuna ;
Hosocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 127, [1] ¢. : mi.. - Pesxxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000213960



10. Capuna M. I1. Konebanus, Boassel, ontuka. Y. 1 : yue6Hoe mocodue / M. I1. Capuna ; HoBocu6.
roc. TexH. yH-T. - HoBocubupck, 2013. - 98, [2] c. : un.. - Pesxxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000184890

11. XaprkoB A. A. ®usnyeckas ontuka : yaeOHo-metoguueckoe nocodbue / A. A. Xapwkos, B. I
Hy6posckwuii, C. B. Criyrait ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 54, [1] ¢. : w.. -
Pexxum nocryma: http://www.library nstu. ru/fulltext/metodics/2007/harkov.rar

12. Capuna M. I1. KoneGanus, BoaHbl, ontuka. Y. 2 : yueOHoe nmocodue / M. I1. Capuna ; HoBocu6.
roc. TexH. yH-T. - HoBocubupck, 2015. - 114, [1] c. : .. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000220090

13. Capuna M. I1. KeanroBas ¢pusuka : yuedbuoe mocodue / M. I1. Capuna ; Hoeocu0. roc. TexH.
yH-T. - HoBocubupck, 2016. - 129, [1] c. : ni.. - Pexum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000229627

14. I'punbepr A. C. Mexanuka : yuebHOe rocobue miist ctyaeHToB 1-ro kypca PO®, ®OH, ®TD
nuesuoro otaenenwst / S1. C. ['puntGepr, 3. A. Komenes ; HoBocuo. roc. TexH. yH-T. -
Hosocubupck, 2013. - 135, [4] c. : un.. - Pexxum noctymna:

http://elibrary nstu.ru/source?bib_id=vtls000181979

15. Ontuka. JIaGopatopusiii npaktukym. . 1 : yueObnoe nocodue / [B. I'. IyOposckwuii u ap.] ;
Hogocu®. roc. TexH. yH-T. - HoBocubupck, 2007. - 59, [1] ¢. : wi.. - Pexum pnocrymna:
http://www library.nstu. ru/fulltext/metodics/2007/suhanov. rar

16. Ontuka. JIabopaTtopusiii npaktukym. . 2 : yuedbnoe nocodue / [B. I'. JIyOposckuii u ap.] ;
Hosocub. roc. TexH. yH-T, @us.-texH. ¢ak. - Hosocubupck, 2007. - 34, [1] ¢. : . - Pexxum
noctyna: http://www library.nstu. ru/fulltext/metodics/2007/suhan.rar. - ABT. yka3aHbsl Ha 000POTE
THUT. JI..

17. Usmepenue (pusruecknx BeIUYHH | JTa0OPATOPHBIN MPAKTUKYM 10 (pusuke : yueOHOe mocodue /
[B. H. XonsiBko u ap.| ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2012. - 58, [1] c. : wi., Tabun.. -
Pexxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000169357

18. y6posckuii B. I'. DnextpuuecTBO 1 MarHeTHsM : COOPHHUK 3a/1a4 U MPUMEPHI UX PELISHUS
yueOHoe rocodue / B. I'. Iyoposckwuii, I'. B. Xapmamos ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, 2011. - 89, [3] ¢. : mi.. - Pexxum gocrymna:
http://www.ciu.nstu.ru/fulltext/textbooks/2011/11_dubrovskiy. pdf

19. Mexanvuka, MOJIEKyJIspHasi PU3UKaA H TEPMOJUHAMUKA | METOIUYECKHE YKa3aHUsI U COOPHHUK
3amanuii / HoBocu®. roc. TexH. yH-T | [cocT. O. B. Kubuc, M. I1. Capuna, 0. B. Coxonog]. -
Hosocubupck, 2007. - 42, [2] ¢. : uin.. - Pexxum nocrymna:

http://www. library. nstu.ru/fulltext/metodics/2007/3307.rar

20. [IporpaMmMuUpOBaHHBIN KOHTPOJb 3HAHHH 10 PUHKE | METOAUYECKOE PYKOBOJCTBO K
nabopaTopHBIM padOTaM Mo MEXaHUKEe U TepMOAnHaMUKe st 1 kypcea Beex (akyapTeToB u hopm
o0yuenwns / HoBocu®. roc. TexH. yH-T ; [coct.: K. JI. 3apunr u ap. |. - HoBocubupck, 2012. - 51, [2]
c. : un.. - Pexxum noctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000169024

21. DaextpuuectBo u MarHetusm. Y. 1 : maboparopHbIi MPaKTUKYM MO Kypcy o0mel Gu3nku asis
1-2 xypcoB PO®, ®OH, ®T®, /10 Bcex HampapJieHHiT TOATOTOBKH U Bcex (opM 0OyueHus /
Hosocub. roc. Texs. yu-T ; [cocT. B. @. Kum, D. A. Komenes]. - HoBocubupck, 2006. - 30, [2] c.. -
Pesxum nocryma: http://www library. nstu.ru/fulltext/metodics/2007/3266.rar

22. ®uzuka. Y. 1 : naboparopHsiii mpakTHKyM Ha ocHOBe padoueti ctanumu NI ELVIS :
METOIMUYECKHEe YKa3aHus K jaboparopHeiM padboram gt PO®, ®OH, T, 3@, U/10 Bcex
HarpaBJIeHHUH TOATOTOBKH U Beex Gopm oOyuenust / HoBocuO. roc. TexH. yH-T ; [cocT.: A. 1.
3aukuH u 1p.]. - Hoocubupcek, 2010. - 62, [2] c. : un., Tabun.. - Pesxxum goctyna:

http://www. library.nstu.ru/fulltext/metodics/2010/2010_3784.pdf

23. Konebanusi, BOJIHBI, ONTHKA | METOAUYECKHE YKa3aHUs U KOHTPOJIbHBIC 3a1aHus 1is 1-2
kypcoB PD®, ®OH, ®T® nuernoro otaenenus / Horocud. roc. TexH. yH-T ; [cocT. D. A. Komenes
]. - HoBocubupck, 2010. - 73, [1] ¢. : un.. - Pexxum moctymna:

http://www library.nstu.ru/fulltext/metodics/2010/3803 . pdf



24, Koneb6anus. Bonusl. OniTrka | MeTOIMYECKHE YKa3aHUsI U KOHTPOJIbHbIE 3aaHust s -2
kypcos PO®, ®T®, ®OH nuesnoro otnesnenus: / HoBocuO. roc. TexH. yu-T | [coct. C. B. Cnyrait,
B. H. IImeixos, H. C. Cadponora]. - HoBocubupck, 2007. - 35, [1] ¢. : .. - Pexxum goctyma:
http://www library. nstu.ru/fulltext/metodics/2007/33 74 rar

25. OnTuka, TErJIOBOE U3JTyUeHHe, KBAHTOBAsI MPUPOA U3ITyUEHHS, SJIEMEHThI KBAHTOBOM
MEXaHHKH, dJIEMEHTBI (JU3HKH TBEPAOTO Teja, sAepHas (U3UKa | METOIUYECKHE YKA3AHUS U
cOopHuK 3amanuit o usmke s 1-2 kypca naesHoro otaenenust HI'TY dakynsretoB PO,
®DH, ®T® / Horocub. roc. TexH. yH-T ; [cocT.: B. M. O3no6uxun, M. I1. Capuna]. -
Hosocubupck, 2006. - 50, [2] c. : wr.. - Pexum gocrymna:

http://www library.nstu.ru/fulltext/metodics/2006/06_Oznobichin.rar

26. Kone6anus, BosHbl, ontuka. COOpHUK 3a7a4, 3a1aHU U YIIPAXKHEHHUH | METOOUYECKIe
ykasanus / HoBocub. roc. texu. yu-t1 ; [coct.: C. B. Cnyraii, B. H. IImeikos, H. C. Cadponora). -
Hosocubupck, 2014. - 37, [2] ¢. : wi.. - Pexum gocryma:

http://elibrary nstu.ru/source?bib_i1d=vtls000199522

27. Snepuas pusuka : MeTogHUecKHe yKa3aHus K tadoparopHbiM padotam Ne 50-52 o pusuke
st 1-2 KypcoB Beex crienuaibHoCTed U Beex Gopm oOyuenust / HoBocu®. roc. TexH. yH-T ; [cOCT.:
O. B. Kubwuc, 10. B. Cokomnog]. - HoBocubupck, 2014. - 15, [3] c. : ni.. - Pexxum nocryma:

http://elibrary. nstu.ru/source?bib_id=vtls000199389

28. JIyoposckuii B. I'. Mexanuka, TepMOIUHAMUKA U MOJIEKyJIsipHast prsuka : COOPHUK 33134 U
MpUMephI UX penteHus | yuebnoe nocobue / B. I'. lyoposckuii, I'. B. Xapnamos ; HoBocu®. roc.
TexH. yH-T. - HoBocubupck, 2010. - 173, [3] ¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000136694

8.2 CneupannsnposaHHoe NporpaMMHoe obecrneyeHve
1 Microsoft Office
2 Microsoft Windows

9. MatepmnanibHO-TeXHUYECKOoe obecneyeHune

IMpe3eHTaLMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lpe3eHTaLMOHHOE 060pYyOBaHME [ns npeseHTayuii
(MynbTUMeAMa-NPOEKTOP, 3KPaH, KOMMNbIOTEP
AN15 yNpaBneHns)

KoMnbroTepHbIii Knace

Ne HavmeHoBaHWe HasHaueHwne

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

JTabopaTopHbIi CTeH[,

Ne HavmeHoBaHMe HasHaueHwne

1 [MYK M (MexaHuka) BbInosiHeHve 1B60PaTOPHbIX paboT
MoaynbHbIA y4ebHbIn KOMNEKC Ans BbInosiHeHVe nabopaTopHbIX paboT
M3yyeHnsi 3aKOHOB MOeKyNSAPHON (U3NKK 1
TePMOANHAMUKN

3 [MopaynbHbIl y4ebHbIA KOMMIEKC ANs BbInosiHeHVe nabopaTopHbIX paboT

M3yYeHns Kypca n3nku, pasgen
"DMEKTPUYECTBO M MarHeTunsm"




4 |MogynbHbI y4ebHbI KOMMNJIEKC No BbinonHeHve nabopaTopHbIX paboT
N3yYeHU0 3aKOHOB PU3MKM TBEPAOro Tena

5 |MogynbHbI y4ebHbIA NabopaTopHbIi BbInosiHeHVe nabopaTopHbIX paboT
KOMI/IEKC NO ONTUKE

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

7 |MogfynbHblil nabopaTopHbIN CTeHA, ANs BbInosiHeHve nabopaTopHbIX paboT
M3y4eHWsi 3aKOHOB KBAHTOBOW ONTUKM

8 |MogynbHbI NabopaToPHbIA CTeHA ANs BbInosiHeHVe nabopaTopHbIX paboT
M3yYeHUS 3aKOHOB KBAHTOBOW ONTUKM

9 |Mogy/nbHbIN LEMOHCTPALMOHHBIA KOMMIeKC |poBefeHME NEKLUMOHHbBIX 4eMOHCTpaLUi
Mo ONTUKe

10 |MYK OnTtuka BbInosiHeHVe nabopaTopHbIX paboT

11 |MYK Ontuka (KBaHT) BbInosiHeHVe nabopaTopHbIX paboT

12 |MYK ®u3nka TBepLoro Tena BbInosiHeHve nabopaTopHbIX paboT

13 |CTeHp nabopaTopHbIi BbInosiHeHve nabopaTopHbIX paboT

14 |MarHuTHasa 4eMOHCTpaLUnoHHas 4ocka [ns npeseHTaLmi

15 |WHTepakTuBHbIA gmncnneir Sympodium 1D370 |Ans npeseHTauuii
17"c 3aMTOiA

16 |CteHp C3-TT1 BbInosiHeHVe nabopaTopHbIX paboT

17 |MYK 32neKktpuka BbinosiHeHrenabopaTopHbIX paboT

18 |CteHg MYK OM2 BbInosiHeHve nabopaTopHbIX paboT

Komnnekt o6opynosaHus
Ne HanmeHoBaHWe HasHa4yeHune
1 |KomnbtoTepHbIin Knacc No28 BbInosHeHVe BUPTYa/ibHbIX /1a60PaTOPHbIX

pabot VIRTLAB

2 |KomnbtoTepHblii Knacc Ne29 BbinonHeHve BUPTYa/ibHbIX 1ab0paTopHbIX
pa6oT VIRTLAB
3 |Kapkac gnsa creHza 1abopaTtopHoro BbinonHeHve nabopaTopHbIX paboT
CneuvansHoe 06opyfoBaHve
Ne HavmeHoBaHMe HasHaueHne
1 |MpoekTop Ne5 BenQ Projector MX501 (DLP, |[ns npe3eHTaymit

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

2 |BupaeosHumknoneams no usmke (Ha 25DVD)| AN NKUMOHHBIX AEMOHCTPaLMiA

3 [XKK Tenesunsop 40" Samsung LE40C530F [ns npeseHTaymi

4 | >XKK Tenesunsop 40" Samsung [lns npeseHTauuii
LE40C530F(4K.,206K.)

5 |Ocuunnorpag TDS-1002B BbInosiHeHVe nabopaTopHbIX paboT

6 |Ocumnnorpad TDS-2002B BbInosiHeHve nabopaTopHbIX paboT

7 |MpoekTop [na npeseHTauui

8 |OKpaH HaCTeHHbIN [N NeKUMOHHBIX AEMOHCTpaLMii

9 |OkpaH DPAPEP [N NeKUMOHHBIX AEMOHCTpaLMii

10 |OCUMNNOIrPA® C1-64A BbInosiHeHVe nabopaTopHbIX paboT

11 |OCUMNNOIrPA® C1-77 BbInosiHeHVe nabopaTopHbIX paboT




12

Buaeokamepa SONY DCR-SR65E

N5 NEKUMOHHbIX JeMOHCTpaLuii

13

Buaeokamepa

[N NEKLUMOHHBIX IEMOHCTpaLiA

14

TOHVNOMETP I'C-5

BbINonHeHVe NabopaTopHbIX paboT
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0menHass cTpykTypa (oHAA OLEHOYHBIX CPEACTB MO JAucCHUIIMHE MU3HMKA TpHUBEACHA B

Tabmnuire.
Tabmuma
JTanbl OLEHKH KOMIIEeTEeH NI
o IToxka3aTenn MeponpusTas
chpopMUpPOBAHHOCTH
dopmupyemMsble " TEeKyLero
pMHPY KOMIIeTeHIIii TeMbl IIpomesxxyTounas
KOMIIeTeHIINHI KOHTPOJISA
(3HaHMS, YMEeHUs, (KypcoBoii arrecranust
3K3aMeH, 3a4eT
HABLIKH) npoekt, PI'3(P) n ( ’ )
Ap.)

OIIK.2 cnioco6HOCTB
peraTsb
CTaHJapTHBIC 3a/1a4H
npodecCHOHATBHON
JIeTeIbHOCTH Ha
OCHOBE
nH(OPMaLMOHHOH U
oubmmorpaduueckoi
KYJIBTYPBI C
NPUMEHEHHUEM
MH(POKOMMYHUKALIUO
HHBIX TEXHOJIOTHH H
C y4ETOM OCHOBHBIX
TpeOoBaHMUit
UHPOPMAITMOHHON
6e3omacHoCTH

310. 3HaTb OCHOBHBIE
(hm3nvecKre 3aKOHEI,
TPUHLUIIBL, SIBICHHS
1 3¢ dexTrr

JumakTrdeckas equHAma: 1
Du3HYECKHE OCHOBBI
KJIACCHYECKON MeXaHuku 1.1
Kunemaruka MarepuanbHOM
TOYKH, CPEeTHSS U MTHOBEHHAs
CKOpOCTb, IPeoOpa30oBaHusL
T'anunes. Yckopenue.
BekTopHbIi, KOOPAMHATHBIN U
"eCTEeCTBEHHBIH" CIOCOOBI
OmHCaHus ABWKeHUs. 1.2
WNmnynbe yactuupl. UMmynbe
cuctembl yactull. OCHOBHOE
YpaBHEHHE TUHAMHUKH. 3aKOH
COXpaHeHHUs umnyJieca. Llentp
Macc CUCTEMBI YacTULl. 3aKOH
JBUKEHHS LIEHTpa Macc.
Cuctema nieHTpa uHepmu. 1.3
Pabota 1 MOIIHOCTB.
Kunernueckas sHeprus u
MOTEHIMaIbHAsA YHEPTUs. 3aKOH
COXpaHEHHUsI MOJTHOMI
MEXaHUYECKON SHEPTUH
cucTeMbl. AOCOIOTHO YIPYTHI
1 aOCOJIFOTHO HEYTPYTHHA
yaapsl. 1.4 Kunemaruka
BpAIIATEIbHOTO JIBUKEHHUS.
BexkTops! yriaoBo#, JIMHEHHON
CKOPOCTH U YCKOPEHHUSI.
MoMEHT HHEpPLMH TBEPAOIO
tena. Teopema llreiinepa. 1.5
JuHamuka BpalaTeIbHOTO
JIBYDKEHUS. MOMEHT CHII,
ypaBHEHHE AMHAMHKH
BpAIIATEIbHOTO JBUKEHHUSL.
MoMeHT UMIyIbca YaCTHIBI U
CHCTEMBI 4acTHIl. 3aKOH
COXpaHEHHUsI MOMEHTa
HUMIynbca. DHeprus
BpamareabHoro aeuxeHus 1.13
DnekTpocTaThka. 3aKOH
Kynona. HanpssxeHHOCTB
anekTpuyeckoro nosis. [lone
To4yeuHoro 3apsaa. [IpuHuun
CYNEePHO3UIUHU TOJICH.
OneKTpUUecKoe MoJe JUIMOIS.
Pabota 1o nepemenieHuo
3apsana B nozie. 1.14 I[Motok
BekTopa. Teopema ['aycca.
IIpuMeps! BBIYUCIEHUS
HaMpsKEHHOCTEH noneil ¢
noMoibo Teopemsl ['aycca.
Teopema o nupKyISIUN
BEKTOpA HAIPSKEHHOCTH.
TloTeHunan AIeKTPUIECKOTO

PI'3, 1 cemectp Ox3amen, | cemectp

Bomnpocsr 1-20
PI'3, 2 cemectp DK3aMeH,2 ceMecTp
Bompocsr 1-29
PT'3, 3 cemectp DK3aMeH,3 ceMecTp
Bompocsr 1-34




I0JIs, Pa3HOCTH MOTEHIIUAJIOB,
SKBUIOTEHINATIHHEIC
moBepXHOCTH. HanpsukeHHOCTH
KaK TpaJieHT MOTEeHIHAA.
1.15 JuanexkTpuku B
AIEKTPHYECKOM TIOJIE.
INonspuzanus TU3IEKTPUKOB.
IToBenenue Aumomus BO
BHEIIIHEM 3JIEKTPHUUECKOM HOoJIe€.
ITonapu3oBaHHOCTS.
OneKTpuUecKoe CMELCHHE.
Teopema 'aycca nnsg BekTopa
AIEKTPHYECKOTO CMETICHUS.
1.16 IToBeneHne BEKTOPOB
HaTPSHKCHHOCTH H
AIEKTPIYECKOTO CMEIICHHS Ha
TpaHUIe pa3ena IByX
JIUBJIEKTPUKOB. JJoMeHHas
CTPYKTYpa. DIIEeKTPETHI,
MIbE303JICKTPHUKH,
CETHETORIEKTPUKH.
DNEeKTpUUECKOe MOJie BHE U
BHYTPH IIPOBOAHMKA. MeTox
n3o0pakenmii. [loBenenne
TOYEYHOTO 3apsiza y
MIPOBOJIAIICH TTOBEPXHOCTH.
DnexTpuuecKas eMKOCTb
YEIWHEHHOTO ITPOBOIHUKA.
Konpnencaropsl. EMkocTh
KoHzeHcaropa. 1.17 Dueprus
CHCTEMBI HETIOABHKHBIX
TOYCUHBIX 3apsAA0B. DHEPTUI
3apsHKEHHOTO YeAMHEHHOTO
MPOBOJHHKA, SHEPTHUSI
KOHJIEHCAaTopa. DHEpTHs
ANEKTPOCTATUIECKOTO OIS,
1.30 I'eomeTpuueckas onTHKa.
UnTepdepeHmys BoIH.
MHuoronyueBast
uaTepdepenmus. 1.31
punuun [Molirenca- @penens.
Hudpaxus Ha menu,
nudpakuus Ha peuietke. Meron
30H @penens. 1.32
IMonspuzanus cera. 3aKoH
Mauttoca. ONTHYECKH aKTHBHBIE
cpensl. ducnepcus cseta. 2.6
OCHOBBI PENSITUBUCTCKOM
Mexanuku. [loctynaTer
Oiinmreitna. ColicTBa
IIPOCTPAHCTBA M BPEMEHU 110
Onanrreitny. [IpeobpasoBanus
JlopeHia u cneacTBUS U3 HUX
(0THOBpEMEHHOCTh COOBITHIA,
COKpaIlleHHE JITUHBI 1
3aMeIJICHHE BPEMEHH).
WHuTepBan MexIy COOBITHSIMH.
Tunel UHTEPBAIIOB.
PensituBuCTCKUH 3aKOH
CJIO’KEHHSI CKOPOCTEH.
PensituBuCTCKAs THAMUKA.
PensiTuBUCTCKUI UMITYJIbC.
Kunernueckas sneprus
PETMATHBUCTCKON YaCTHIIBI.
3aKOH B3aMMOCBSI3H MacChl U
SHEPTUU. DHEPTHUS TIOKOSI.
Junaktiaeckas equHAIa:2
[ocrostHABIN TOK 2.18




ITocTostHHBIN 3NEKTpUYECKU
ToK. CHJIa ¥ TNIOTHOCTH TOKA.
3akoH OMa B HHTETPAIILHON U
muddepeHnransHol hopme.
Pabora 1 MoIIHOCTE TOKA.
3axon Jxoyns - Jlenna. 3akoH
Owma 11 HEOAHOPOIHOTO
ydacTKa Lenu. 3aKOHbI
Kupxrodda. 2.33 Terosoe
U3JIyYeHHE H €T
XapaKTEepUCTUKU. ADCOIIOTHO
TBEPAOE TENO. 3aKOHBI
TEIUIOBOTO M3JTYICHUSI.
®opmynsl Penes-Jxunca u
Buna. Ynptpa ¢puoneronas
karactpoda. 'mmoresa [lranka
0 kBaHTe 3Hepruu. dopmyna
IImanka. BeiBog 3aKkoHOB
TEMJIOBOTO M3JIy4EHHS U3
¢dopmynsl [Tnanka 2.34
DoT103¢hGEKT U ero 3aKOHBI.
I'unoresa cBeTOBOro KBaHTA.
YpaBHeHne DUHIITEHA JTsT
BHemrHero gorodpdexra.

A dexr Kommrona.
KoprmryckymnsapHo-BoTHOBas
MIPUPOJIA AIEKTPOMATHUTHOTO
n3nyuenus 3.7 Kunernueckas
TEOpHsI UACaTbHBIX Ta30B.
JaBnenue u Temneparypa
uaeagbHOro raza. OCHOBHOE
ypaBHEHHE MOJIEKYIIPHO-
KUHETUYECKON TEOPUHU ra3oB.
OmnbITHBIE 3aKOHBI UI€AIBHOTO
ra3a. 3.8 Pacnpenenenue
MakcBeiuia Juist ckopocTel
Monekyin. CpegHeKBagpaTHIHAsS
CKOpPOCTBH MOJICKYIL,
cpemHeapu@MeTHIECKas H
HamboJee BeposTHASI CKOPOCTH
Molekyn. Pactipenencaue
bonbsimana. bapomerpuueckas
¢dopmyna. 3.9 Kunernyeckue
sBreHus1. J[mmHa cBo60IHOTO
npobera. SIBneHus nepeHoca.
Huddy3us, TermnonpoBoIHOCTb,
BSI3KOCTh. JlumakTinaeckas
enuanna:3 MarHuTocTaTukKa
3.19 BekTop MarHuTHOMI
MHyKIUU. MarauTHoOE 1oJie
JBIDKYIIETrocs 3apsiaa u
IIPOBOIHUKA ¢ TOKOM. Dopmyita
buo-CaBapa-Jlammaca. Pacuer
MOJIeH, CO3/]1aBaeMBbIX
NPSIMOJIMHEMHBIMU U
KPYTOBBIMH IPOBOJTHUKaMH C
ToxoM. 3.20 B3aumojeiicTBue
rapauiebHbIX MPOBOJIHMKOB C
TOKOM. 3akoH Ammepa.
MarHuTHbI MOMEHT KOHTYpa €
TOKOM. MexaHnuyeckui
BpAIIAOMINI MOMEHT,
JEeHCTBYIOIUI HAa KOHTYP C
TOKOM B OJJHOPOJHOM
MAarHUTHOM 1ojie. MarHuTHbII
notok. Teopema I'aycca nns
3IEKTPOMArHUTHOTO TIOJIS.
PaboTa 1o mepemeneHuio




MIPOBOJIHUKOB C TOKOM B
MarHuTHOM moie. 3.35
T'unoresa ne bpoits o
BOJTHOBOI MPUPO/IC YACTHUII
BemectBa. OMBITHI,
MTOITBEPKNAIOIINE THIIOTE3Y Je
Bpoiins: nudpaxuns
9JIEKTPOHHBIX, AaTOMHBIX U
MOJICKYJISIPHBIX ITY4KOB.
CooTHoleHue
HEOIpeAeIEHHOCTEN KaK
MIPOSIBIIEHUE KOPITYCKYJISIPHO-
BOJIHOBOTO JTyajii3Ma CBOMCTB
marepud. ['paHuist
MIPUMEHNUMOCTH KIJIACCHIECKOI
¢uznku. 3.36 BoHOBas
(GyHKOHS U €€ BepOsITHOCTHAS
naTepupeTanusi. COCTOSHUSL
KBaHTOBO-MEXaHUYECKUX
CHUCTEM U IMPUHIIUIL
cynepno3unuu. [IpuHnun
NPUYUHHOCTU B KBaHTOBOM
TEOpUU. Y paBHEHUE
Ipeaunrepa. Yactuna B
OJIHOMEPHOH NMPSAMOYTOJIbHON
MTOTEHIMATHHOH SMe.
KBaHTOBaHNE SHEPTHH.
[IpoxokaeHne 9acTHIl Hall U
ot 6appepoM. TyHHETBHBIH
a¢¢ext. KBaHTOBBIIH
TapMOHUYECKUH OCIIUILIATOP,
€r0 PHEPreTHYECKUN CIIEKTD.
3.37 DneKkTpoHHbIE COCTOSHUS B
aToMax. ATOM BOJIOpOJa.
KBaHTOBaHNE SHEPTHH U
MOMEHTa UMITyJIbca. [ 1aBHOE,
opOHTAIEHOE U MATHUTHOE
KBaHTOBBIC gucia. CIIeKTpBI
aToma Bogopoja. 3.38 Cs3b
MOMEHTa HMITYJIbCa DIIEKTPOHA
B aTOME C €r0 MarHUTHBIM
MOMEHTOM. ['upoMaraurHoe
otHomeHnue. OneiT lITepHa
I'epnaxa. CiuH 251eKTpoHA.
MarauTHoe CIIMHOBOE
KBaHTOBOE YHCJIO.
MyIbTHIDIETHOCTE CIIEKTPOB
MHOTO3JIEKTPOHHBIX aTOMOB.
D dekr 3eemana. 3.39
[MpuHIMT HEepa3IMYUMOCTH
TOXJIECTBEHHBIX YaCTHII.
®depMuoHBI 1 6030HBI.
ITpunnun [Naynn.
Pacnpenenenue 31€KTpOHOB B
aTOME 10 COCTOSTHHSM.
IIepuoguueckas cucrema
aneMmeHToB Menzaeneesa. 3.40
BsaumoelictBue aToMOB B
Moekynax. Tumnsl cBsizeit
aTOMOB B MOJIEKYJIaX.
OHepreTudeckue ypoBHU
MoJieKys. OCHOBHEIE
0COOCHHOCTH MOJICKYJISIPHBIX
criekTpoB. [lormomenwue,
CTIIOHTaHHOE U BBIHYXJICHHOE
m3nyyeHus. Jlazepsl.
KoMOuHanmonHoe paccesiHue.
Junaktinuaeckas enquanna:4




OcHoBbl TepMoguHaMuku 4.10
Uwmcno creneHei cBOOOIBI
MoJekyibl. Pactipenenenue
SHEPTHH 10 CTEICHSIM CBOOOIBI.
BnyTpenHss sHeprus rasa
MHOTOAaTOMHBIX MOJleKy. 4.11
IIepBoe Hayaio
TepMonuHaMuku. Pabota raza
IIPY U3MEHEHUH ero o0bema.
TennmoemkocTu.
M3oTepmuueckui,
n3obapudeckuil u
HM30XOPUYECKHUM MTPOLIECCHI.
AnmabaTHdecKuil mpoIecc.
YpaBHeHUs n3ompoueccos. 4.12
Hukier. O0paTuMbIe 1
HEOOpaTHUMEBIE TIPOIECCHI.
[onsarue sHTpONIMH. 3aKOH
BO3pacTaHus SHTponuu. Bropoe
Hayvajo TePMOIUHAMUKH.
TpeTbe Hagao
TepMoauHaMuKH. TennoBbie
JIBUTATENU U XOJIOAUIbHbIC
mamussl. ukn Kapno. 4.21
PenstuBucTCKUI XapakTep
MarHUTHOTO B3aMMOJCHUCTBHSL.
[onarue o egumHOM
AJIEKTPOMAarHUTHOM IoJie. Cria
Jloperma. [TpeoOpa3oBanus
JlopeH1ia 1 3JIeKTPUYECKOT0 U
MAarHuTHOTO MOoJeil.
HHuBapuaHThl MEXaHUKHU
SJIEKTPOANHAMHUKH. 4.22
Teopema o nMpKyIAIUU
BEKTOpa MarHUTHON MHIYKIHH.
Pacuer mosreit coneHonpa,
TOpOHIa, pactpecicHIe
MarHUTHOTO TIOJIS B CCUCHHUH
KPYTJIOTO IIPOBOJIA C TOKOM.
4.23 MarHuTHbIH MOMEHT
aToma. MarHUTHOE ToJie B
BeuiecTse. MaruurHas
HNPOHULIAEMOCTH Y CIIOBUS JIs
HOJIS HA TPaHUIlE pa3zaena IByX
MaraetukoB [lapamarneTuku,
JUaMarHeTUKH U
(deppomaraeTuku. ['ucrepesuc B
¢deppomarnernkax. 4.24
SIBneHue 31eKTPOMarHuTHOM
uHAYKIUH Buxpesoe
JNEKTPUUECKOE TI0NIe. 3aKOH
AIEKTPOMArHUTHON WHAYKIIUU
®dapanes. [Ipasuio Jlenna. 4.25
WHAYKTUBHOCTH MTPOBOAHMKA.
SIBneHre CaMOMHTyKITHH.
Ilepexoanble mpolieccs B
MOMEHTHI BKITFOUEHUS 1
BBIKITIOUCHHS AJIEKTPHIECKON
nenu. Bpems penakcanuu.
B3aumuas uHnyKkuus. SHeprus
MarHuTHOTro noJjs. 4.26
CucteMa ypaBHEHUIl
MakcBemna ajs
3IEKTPOMArHUTHOTO TIOJIS B
WHTETPAIHHOU U
muddepeHnransHol Gopme.
O06s1acTH 3NEKTPOMAarHUTHBIX
aBiieHul. [IonsTue 0 ToKE




cmerenus. 4.41 Ionstue o
KBAaHTOBBIX CTaTHCTHKax bo3se-
Oiiamteitna u ®epmu-Jlupaxa.
®DoTOHHBIN U POHOHHBIH Ta3bI.
TenmoBrie KoIeOaHUS
KPUCTANIMYECKON PELIETKU.
KBanroBas teopus
TEIIOEMKOCTHU
KPHUCTAITINYECKON PEIIETKY.
OreMeHTHI 30HHOH Teopuu
KpucTamios. Paciennenue
SHEpPreTUYeCKUX ypoBHEN
9JIEKTPOHOB B KPHCTAIIIAX.
BasienTHas 30Ha 1 30Ha
nposogumoctu. Pacnipenenenue
AJIEKTPOHOB TI0 YHEPTETHUECKUM
30HaM. JleleHne KpucTajjioB Ha
IVRJICKTPUKHI, METAJUTBl U
MIOJTYTIPOBOTHHUKH.
BripoxaeHHbIH 1
HEBBIPOXKICHHBIN 3JIEKTPOHHBIN
ra3. BeIpoxx1eHHbII
3NEKTPOHHBIH ra3 B MeTaujax.
Oueprusa @epmu. Bnusnue
TEeMIIepaTypsl Ha
pacmpeneneHue SIeKTPOHOB B
Metamie. YpoeHb Depmu.

4.42 KBa3uyacTHIIbl: JJIEKTPOHbI
MIPOBOJIUMOCTH U JBIPKH.

Db dexTruBHAs Macca IEKTPOHA
B Kpuctaiie. JJunamuka
3JIEKTPOHOB B KPUCTAJUIMUECKOM
peuetke. [IoagBUKHOCTB.
Oddext Xomna.
DNEKTPONPOBOJHOCTH METAJIIIOB
1 €€ 3aBUCUMOCTH OT
TEeMIIepPaTypHL.
[MomynpoBogHUKH.
DIEeKTPOIPOBOTHOCTh YUCTHIX U
MIPUMECHBIX MOIYTIPOBOTHUKOB
1 €€ 3aBUCUMOCTH OT
TEeMIepaTyphl.
DOTONPOBOAUMOCTb.
KoHTakTHBIE SBICHUS B
HOJYIPOBOJHHUKAX.
Jnnaxktuueckas eauHULA:S
Konebanns 5.27
KonebaTenbHbIe mIpo1iecchl.
XapakTepuCTHKH KOJIeOaHui.
Mopens rapMOHHYECKOTO
ocuuyuiaTopa. Maremarudeckuit
1 pU3UICCKUI MasTHUKH,
KoJebaTenbHbI KOHTYD.
HuddepernnansHoe ypaBHEHNE
KOJIe0aHNH U ero perieHue B
KOMIUIEKCHOM U
TPUTOHOMETPUIECKOH (popme.
CB0OOIHBIC 3aTyXaOMIHE
KoJsieOaHus1, TOOPOTHOCTB.
HuddepennnanbHoe ypaBHEHHE
3aTyXaloluX KojeOaHuii u ero
peuienue. 5.28 BriHyXIeHHbIE
KoJsieOaHus1. 3aBUCUIMOCTh
Y9acTOTHI KOJIEOaHUH OT YaCTOTHI
BEIHY)KJIQIOIIEH CHJIBI, SIBIICHHE
pe3onanca. [lepeMeHHbI# TOK.
Crnoxenune KoiaeOaHnii 0THOTO
HaTPaBJICHUS C PABHBIMH U




OJNIM3KUMH YaCTOTAMHM, OUCHUS.
MeTo1 BEKTOPHBIX TUArpam,
HaxO0XIACHUE aMIUTHTYAbI U
HavdaJIbHOH (a3sl
Pe3yIBTHPYIOMIETO KOICOAHNUS.
CroxeHue B3auMHO
MIEPIICHAUKYJISIPHBIX
konebanuil. 5.43 CtpoeHue
sapa. Y CTOMYUBOCTD SIZIEP.
SnepHbie peaknuu.
OKonorunieckue mpooiIemMsbl
SIZIGPHOM DHEPreTUKu. Bubl
PaanoaKTHBHOCTH. 3aKOH
paanoakTUBHOTO pacmana. 5.44
DyHIaMEHTAJIbHBIE
B3aHMOICHCTBUS B
3JIeMEHTapHbIC YaCTUIIHI.
CoBpeMeHHas KIacCHPUKAIIISL
3JIEMEHTAPHBIX YACTHII.
OynaMeHTaIbHBIC (HEPMUOHBI
u 0030HBI. JIupakTUyeckas
enuuunna:6 Boauer 6.29
BonHoBbIE IIpoOLIECCHI.
OpmHOMEPHOE BOJHOBOE
YpaBHEHHE U €T0 PeUICHNUE.
BomHoBoe uncno. ®a3oBas u
TpyIIIoBast CKOpocTH. BOHEI B
ynpyrux cpenax. zmydenne u
pacmpocTpaHeHHe
3JIEKTPOMATrHUTHBIX BOJIH, UX
OCHOBHBIE cBoMcTBa. [lepenaua
3JIEKTPOIHEPTHH BJIOJIb
TIPOBOJTHUKOB C TOKOM.

OIIK.2

y10. ymets
UCIIONIB30BaTh
3aKOHBI (PU3UKH NIPU
pelLICHUH
CTaHJapPTHBIX 33134
npogeccHoHaNbHON
JeATEeIbHOCTH

Jnnaxktrueckas eguHuna: l
®du3nyecKkue OCHOBBI
KJlaccuueckoi mexanuku 1.1
3aKOH COXpaHEHHUS MMITYJIbCa U
SHEPruu. YIpyruil u Heynpyrui
yaap. 1.2 Kunematuka u
JUHAMUKA BpPaIIaTeIbHOTO
JBIDKEHUSI. 3aKOH COXpaHEHUS
MOMeHTa uMiyibca. 1.9 3akon
Kynona. HanpsikeHHOCTB
AIIEKTPUYECKOTO TOJIA.
IIpunnun cyneprno3unuu.
Teopema I'aycca. 1.10
DONeKTpUYECKUN MOTEHIIHAI.
ITpOoBOTHUKH B DJIEKTPUIECKOM
noJse. JIeKTPOEMKOCTh
poBoaHUKOB. KoHIeHCcaTOpBhI.
JUdIeKTpuKy B 3JIEKTPUYECKOM
nozne. 1.18 UuTepdepentus n
J(paKIUs CBETOBBIX BOJH. 2.3
PensTuBuCTCKAs KNHEMATUKA U
nuHamuka. [IpeoOpa3oBaHwst
Jlopenna. lupaktuyeckas
ennana:2 [1ocTOSHHBIN TOK
2.11 IocrostHHBII
SJIEKTpUUIECKUH TOK. 3.4
YpaBHEHHE COCTOSHUS
HJEeaIbHOTO Ta3a.
Pacnpenenenus Maxkcsenia,
bonbimana. 3.5
Pacnpenenenus Makcsenna,
Bonbumana. Jlunakrudeckas
ennHnIa:3 DIEeMEHTHI
KBaHTOBOH MexaHuKH 3.19
3aKOHBI TETJIOBOTO M3JTYUCHHUSI.

PI'3, 1 cemectp

PT'3, 2 cemectp

PT'3, 3 cemectp

Ox3ameH, | cemectp
Bompocsr 1-20

DK3aMeH,2 ceMecTp
Bomnpocsr 1-29

DK3aMeH,3 ceMecTp
Bomnpocsr 1-34




Teopus [Tnanka. Spdexr
Kommnrona. 3.20 Pemenne
ypaBHenus llpenunrepa nins
Pa3NIUYHBIX KBAHTOBBIX CHCTEM;
Bonnsl ne bpoitns,
COOTHOIIICHHE
HeolpeeseHHOCTeH. 4.6
Pacnpenenenue snepruu no
CTEMNEHSIM CBOOO/IBI.
Temnnoemkocts. 4.7 [lepBoe
Haydajo TepMOAUHAMUKH. 4.8
Ourponus. Hukner. Hukn
Kapno. Iunakruueckas
ennHuIA:4 DIeKTPOMarHeTH3M
4.12 [IpmkeHne 3apsHKSHHBIX
YaCTHI] B AIEKTPOMAarHUTHBIX
moJisiX. PacueT MarHUTHBIX
moJieit mo opmyne buo-
Cagapa-Jlamnaca. 4.13 Pacuer
MAarHUTHBIX MOJIEH N0 TeopeMe
0 LUPKYJIALUU BEKTOpa
MAarHUTHON MHIYKIIWH.
IIpoBOgHMKY C TOKOM B
MarHuTHoM nonue. 4.14
MarHuTHOE TI0JIe B BETIICCTBE.
SIBneHue 31eKTPOMarHuTHOM
HHAYKIUH. MarHuTHOE ToJIe B
BemectBe. 4.15
NHAYKTUBHOCTB.
CamouHayKIus. DHEPrust
MarHuTHOro nojsi. Cucrema
ypaBHeHU MakcBeiuia i
3JEKTPOMAarHUTHOTO MOJIS.

4.21 CraTucTHKA 3JIEKTPOHOB B
MeTtaiax. YposeHs Oepmu.
4.22 CraTuCTHKA 3JIEKTPOHOB B
MTONYTIPOBOTHUKAX. Y POBEHb
Oepmu. 4.23
DIEeKTPOIIPOBOTHOCTH METAIIOB
1 TIOJIYIIPOBOAHHUKOB. DPPEKT
Xomna. unakruueckas
ennnuna:5 Konebanus 5.16
Mopenb rapMOHUYECKOTO
ociuiATopa. Monens
TapMOHHYECKOTO OCIMIUIATOPA.
3aryxaromiue KojaeOaHusl.
BrIHyXIIeHHBIC KOJIeOaHNsI.
Cnoxenune xonebanuii 5.24
OHepreTudeckrue ypoBHU
Moekyn 5.25 SnepHeie
peaximn. PainoakTHBHOCTS.
Jnnaxkruueckas equHUIA:6
Bomnsr 6.17 BonHoBBIE
MIPOIECCHl. DIIEKTPOMAarHUTHEIC
BOJIHB.

OIIK.3 ciocoGHOCTB
BJIaJI€Th OCHOBHBIMHU
METOJIaMHU,
criocobamu u
CpeAcTBaMH
HOJTy4YeHHS,
XpaHeHUs,
nepepabOTKH
uHpopmauu

31. 6a30BbBIE 3HAHUS
(hyHITaMEeHTaTBHBIX
pasnenoB GU3NKH B
o0beMeE,
HEOOXOTUMOM JIJIsSt
OCBOEHHUS
(hu3MUECKUX OCHOB B
obnacti
npoQeCCUOHATBHOM
JIESATEIbHOCTH

Junaktrueckas equHuIa: 1
dusnyecKue OCHOBBI
KJIlaccu4eckor Mmexanuku 1.1
Kunemaruka maTepuaibHOM
TOYKH, CPEIIHSISI U MTHOBEHHAs
CKOpOCTB, MPe0Opa3oBaHUsL
lanunes. Yckopenue.
BexTopHbIit, KOOpAUHATHBIN U
"eCTeCTBEHHBIN" CIIOCOOBI
onucaHus ABWKeHud. 1.2
Nmnynec gactuusl. Ummnynbe
cucremsl gactun. OCHOBHOE
ypaBHEHHE AWHAMUKH. 3aKOH

PI'3, 1 cemectp

PI'3, 2 cemectp

PI'3, 3 cemectp

Ok3ameH, 1 cemecTp
Bompocsr 1-20

OK3aMeH,2 ceMecTp
Bompocsr 1-29

Ox3aMmeH,3 cemecTp
Bompocsr 1-34




coxpaHeHus ummyinca. Llentp
MaccC CHCTEMBI YaCTHI[. 3aKOH
IBIDKEHHS IEHTPa Macc.
Cucrema 1iearpa uaepiuu. 1.3
Pabora 1 MOIITHOCTS.
Kunernueckas sneprus u
MOTEHIIUATIbHAs dHEPTUs. 3aKOH
COXpaHEHHUs MOJIHOM
MEXaHUYeCKON SHEPTUU
cucTeMbl. AGCOIIOTHO YIPYTHIA
1 aOCOJIIOTHO HEYNPYTHid
ynapsl. 1.4 Kunemaruka
BpaIaTeIbHOTO IBHKCHUS.
BexkTops! yrioBoi, IMHEHHON
CKOpPOCTH H YCKOPEHUSI.
MoMeHT nHepLMH TBEPAOTO
tena. Teopema Ulreitnepa. 1.5
JuHamuka BpalaTeIbHOTO
JIBUXEeHHs. MOMEHT cu,
ypaBHEHUE JUHAMUKHI
BpaIIaTeIbHOTO JIBUKECHHUSI.
MoMEHT UMITyJIbCa YaCTUIIBI U
CUCTEMBI YacTHUIl. 3aKOH
COXpaHCHHS MOMEHTa
AMIyJbca. DHEePTUsl
BpaIIaTeILHOTO IBHKCHUS
JnmmakTrdeckas equHHIA:2
Om3ryecKre OCHOBBI
PEISATUBUCTCKON MEXaHHUKH 2.6
OCHOBBI PETSATUBUCTCKON
Mexanuku. [ToctynaTst
OiinimTeitna. CBoicTBa
MPOCTPAHCTBA U BPEMEHH 10
Onamreiny. [Ipeobpa3oBanus
JlopeHua u cneacTBUs U3 HUX
(OIHOBPEMEHHOCTH COOBITHIA,
COKpaIlleHHe JITHHBI ’
3aMelJICHIe BPeMEHH).
HuTepBan MexIy COOBITHSIMH.
Tune! HHTEPBAJIOB.
PenstuBucTckuii 3akoH
CJIOKEHMSI CKOPOCTEH.
PensTuBUCTCKAs AMHAMUKA.
PensitTuBUCTCKUIT UMITYJIbC.
Kunernueckas sHeprus
PESITHBUCTCKON YaCTHUIIBI.
3aKOH B3aUMOCBSI3H MacChl U
SHEPruu. DHEeprusi NOKOsl.
Jnnaxktuueckas eguHUa:3
MounekyasipHO-KUHETHYECKAst
Teopus uaealbHbIX Ta30B 3.7
Kunernueckas Teopust
HJleanbHbIX ra3oB. [laBneHue u
TeMIIEpaTypa UaealbHOTO ra3a.
OcHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKOM
Teopuu ra3oB. ONBITHBIE
3aKOHBI HIeaIbHOTO ra3a. 3.8
Pacnpenenenne Makceiia st
CKOpOCTEI MOJIEKYII.
CpeaHexBaapaTU4Hast CKOPOCTh
MOJIEKY,
cpeaHeapu@MeTHICCKas U
HamboJee BeposATHASI CKOPOCTH
monekyn. Pacnpenenenue
Bonbumana. bapomerpuueckas
dbopmyna. 3.9 Kunerndaeckue
apieHnd. JmrHA cCBOOOIHOTO




npoOera. SIBieHus nepeHoca.
Juddysus, TemIonpoBoIHOCTD,
BA3KOCTb. JlugaKTudeckast
ennanna:4 OCHOBEI
tepmoanHamuku 4.10 Yucmo
CTENEHEH CBOOOIBI MOJIEKYJIBI.
Pacnpenenenue snepruu no
CTENEHSIM CBOOO/IBI.
BHyTpeHHs1s1 Heprus rasa
MHOTOATOMHBIX MoJiekyn. 4.11
IIepBoe Hayaio
TepMoanHaMuku. Pabora rasa
IIpu U3MEHEHNH €T0 00BheMa.
TenmoeMKoCTH.
M3orepmuueckuid,
n300apuyIecKuii 1
HM30XOPUYECKUM MTPOLIECCHI.
AnmabaTHdecKuid mpoIecc.
VYpaBHeHus uzomnpoueccos. 4.12
uxiel. O6parumele u
HeoOpaTUMBIE TPOLECCHI.
[Tonsarue sHTpONUU. 3aKOH
BO3pacTaHus 3HTponuu. Bropoe
HayaJio TePMOIUHAMHUKH.
TpeTbe Havano
TepMOANHaMHUKH. TeruoBble
JBUTATENIN U XOJIOANIbHBIC
mamnsbl. ukn Kapho.

OIIK.3 36. 3HaTh OCHOBHBIC |/mmakTmdeckas equHmIa: 1 PT'3, 1 cemectp Dxk3aMeH, | cemecTp
3aKOHBI (PU3UKH, Om3ryecKre OCHOBBI Bomnpocsr 1-20
SIBIISFOILAECS KJIacCU4ecKor MexaHuku 1.1
6a30BBIMH 1151 Kunemaruka maTepuanbHOR PI'3, 2 cemectp DK3aMeH,2 ceMecTp
pelieHus 3anad TOYKH, CPEIIHSIS U MTHOBEHHAs Bomnpocsr 1-29
mpodecCHOHABFHOM | CKOPOCTh, PpeoOpazoBaHUs
JIeSITEIbHOCTH lanunest. Yckopenue. PT'3, 3 cemectp DK3aMeH,3 ceMecTp
BekTopHbIi, KOOPAMHATHBIN U Bompocsr 1-34
"eCTeCTBEHHBII" CIIOCOOBI
onucaHus ABIKeHud. 1.2
HNmnynbe yactuupl. Ummynbe
cuctemsl yactui. OCHOBHOE
ypaBHCHHE AMHAMUKH. 3aKOH
COXpaHeHUs uMITyisca. LleHTp
Macc CUCTEMBI YacTHIl. 3aKOH
JIBUKEHHUSI IIEHTpa Macc.
CucTemMa IIeHTpa HHEPIHH.
OIIK.3 y3. BEIOUpaTh Hunaktrueckas eauamna: 1 Ortyer 1o
npocreimue Mojenu |Pu3nyeckrue OCHOBbI nabopaTtopHOn

(u3mueckux
00BEKTOB U
MPOIIECCOB

KJaccudeckoi Mexanuku 1.1
Bronnoe 3anstue. O6paboTka
PE3YJIBTaTOB NPSAMBIX
MHOTOKpAaTHBIX U3MepeHui. 1.2
W3mepenue BpemeHn
coyaapeHus ynpyrux tein. 1.3
W3mepenne HauanbHOMH
CKOPOCTH IIyJIU C MOMOIIBIO
0aJUTMCTHYECKOTO MasITHHKA.
1.4 VI3y4yenue BpamaTeIsHOTO
nBrxeHust MasTHUKa O0epOeka.
1.5 Onpenenenre MOMeHTa
nHepiun MasiTHUKa O6epoeka.
1.10 U3yuenne 31eKTpUIecKoro
nosst. 1.19 Uurepdepentus
cseta. bunpusma dpenens. 1.20
Wnrepdepenuns nazepHoro
CBETa B TOJICTOM CTEKJITHHOM
ractuHe. [Tonocs! paBHOTO
Haksona. 1.21 Tudpaxus
nazepHoro ceera. Jndpakius

paborte, 1 cemectp

Oruer o
nabopaTopHOH
paborte, 2 cemecTp

Otuer o
nabopaTopHOH
paborte, 3 cemecTp




®paynrogepa. 1.22
IMonsipuzanus cBera. 3akoH
Mamroca. JumakTudeckas
ennanma:2 [1ocTOSHHBIN TOK
2.11 Uzyuenne paboTsI
ncrounnka 2.23 M3yuenue
3aKOHOB TEIJIOBOI'O M3JTy4EHUH
C TTOMOIIBIO SIPKOCTHOTO
nupomerpa 2.24 dotoadpext
JunakTuueckas equHANA:3
MorneKyaspHO-KUHETHYCCKAs
TeOpHsl UCaIbHBIX Ta30B 3.7
Omnpenenenne ko3¢ purienra
BHYTPEHHETO TPEHHUS (BI3KOCTH)
XKHUAKoCcTH 1o MeToxy CTokca.
3.8 N3zydenmue pacrpeneneHus
3JIEKTPOHOB, IMUTHPOBAHHBIX
13 METaJlIa, 1o SHeprusiM. 4.6
Omnpenenenre OTHOLICHUS
TEIJIOEMKOCTEN METOAOM
Knemana u /lezopma. 4.9
3aueTHOe 3aHATHE
Hunaxktrueckas equHua:4
OnexTpoMarHeTusm 4.12
OmnpeneneHre yaemTsHOTO
3apsna 3JeKTpoHa. 4.25
OmnpenesneHne SHEPTHHA
AKTUBAIINY TIOJTYIPOBOIHUKA
4.26 BonpT-amnepHas
XapaKTepUCTHKA
MOJYIPOBOTHUKOBOTO IO/
4.27 3aueTHOE 3aHATHE
Jnnaxktuueckas eauHULA:S
Konebanus 5.13 M3syuenne
Kosiebanuil pusnyeckoro
MagTHHKa 5.14 CBoOOHEIE
KOJICOaHUS B CHCTEME JBYX
CBSI3aHHBIX MAsITHUKOB. 5.15
CoOcTBeHHEIC
AJIEKTPOMAarHUTHEIC KOJICOaHMS.
5.16 BeiHYKIeHHBIE KOJIeOaHUs
B K0JIcOATEIbHOM KOHTYpE.
JunaxkTrueckas equHuIa:6
Bomnsl 6.17 BonHbl Ha cTpyHe.
6.18 3ageTHoe 3aHATHE

OIIK.3

y6. yMeTb IPUMEHSTH
OCHOBHBIE METOIbI
(uzngeckoro
HCCIEI0OBaHUS
SIBJIEHUH U CBOWMCTB
00BEKTOB
MaTepHaIbHOTO MHpa

Jnnaxktrueckas eguHuna: l
Du3n4ecKue OCHOBbI
KJaccudeckoi Mmexanuku 1.1
BBonHoe 3ansiTre. O6paboTka
pe3yIbTaTOB MPSIMBIX
MHOTOKpAaTHBIX U3MepeHui. 1.2
W3mepenue BpeMeHn
coyaapeHus ynpyrux tein. 1.3
N3mepenue HauanbHOU
CKOPOCTH ITyJIH C TOMOIIBI0
0aJUTMCTUYECKOTO MasITHUKA.
1.4 VI3y4yenue BpamaTeIsHOTO
nBrxeHust MasTHUKa O0epOeka.
1.5 Onpenenenre MOMeHTa
nHepuuu MasTHuKa ObepOeka.
1.10 U3yuenue 31eKTpUIecKoro
noist. 1.19 Uurepdepennms
cseta. bunpusma dpenens. 1.20
Wnrepdepenuns nazepHoro
CBETa B TOJICTOM CTEKJITHHOM
macture. [lonockr papHOTO
Haksona. 1.21 Tudpaxus
nazepHoro ceera. Jndpakus

Otuer o
nmabopaTopHOH
paborte, 1 cemectp

Oruer o
nabopaTopHOH
paborte, 2 cemecTp

Otuer o
nmabopaTopHOH
paborte, 3 cemecTp




®paynrogepa. 1.22
IMonsipuzanus cBera. 3akoH
Mamroca. JumakTudeckas
ennanma:2 [1ocTOSHHBIN TOK
2.11 N3y4yenwne paboTsI
ncrounnka 2.23 M3yuenue
3aKOHOB TEIIOBOT'O U3JIy4YEHUH
C TIOMOUIBIO IPKOCTHOTO
nupomerpa 2.24 ®otoadpext
Junaktuueckas enuHua:3
MonekynspHO-KHHETHYEeCKas
TEOopusl HealbHbIX Ta30B 3.7
Omnpenenenne ko3¢ purienra
BHYTPEHHETO TPEHHUS (BI3KOCTH)
XKHUAKoCcTH 1o Metoxy CTokca.
3.8 Uzyuenue pacnpenencHus
3JIEKTPOHOB, IMUTHPOBAHHBIX
13 METaJlIa, 10 SHEPTHsiM. 4.6
Omnpenenenre OTHOLICHUS
TEIJIOEMKOCTEN METOAOM
Knemana u /lezopma. 4.9
3aueTHOe 3aHATHE
Hunaxktrueckas equHua:4
OnexTpoMarHeTusm 4.12
OmnpenencHue yaemIsHOTO
3apsna 3JeKTpoHa. 4.25
OmnpenesneHne SHEPTHHA
AKTUBAIINHU TIOTYIPOBOIHHUKA
4.26 BonpT-amnepHas
XapaKTepUCTHKa
MIOJTYTIPOBOTHUKOBOTO JTHOJA
4.27 3aueTHOE 3aHATHE
Jnnaxktuueckas eauHULA:S
Konebanus 5.13 M3syuenne
Kosiebanuil pusnyeckoro
MasTHHKA 5.15 CoOcTBeHHBIC
AJIEKTPOMArHUTHEIC KOJICOaHMUS.
5.16 BeIHYKXICHHBIC KOJICOaHUS
B KOJIEOATEIIEHOM KOHTYDE.
JnmakTHdeckas e quHHIA:6
Bonnsl 6.17 Boinbl Ha cTpyHe.
6.18 3agyeTHoe 3aHATHE

2. MeToauka olleHKH 3TaoB (l)OpMI/IpOBaHI/[H KOMIIeTEHIIMH B PaMKax IUCHUIIJIHHDBI.

[TpomexxyTouHas aTTecTanus 1o (pu3nKe IpoBoaAUTCS B 1 cemecTpe - B popMe IK3aMeHa, B 2 ceMecTpe - B
dbopme 3K3aMeHa, B 3 ceMecTpe - B (hopMe dK3aMeHa, KOTOPBIN HaIpaBJICH Ha OIEHKY C(hOPMUPOBAHHOCTH
komnerennui OIIK.2, OIIK.3.

Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHIIUN IPOBEPSIETCS MPU MPOBEACHUN MEPONPUITUHA TEKYILErO
KOHTPOJIS, YKa3aHHbBIX B TaOnuie pasjena 1.

B 1 cemectpe 00si3aTebHBIM 3TAallOM TEKYIICH aTTECTAIlMH SBISIETCS pacdeTHO-TpadUvecKoe 3a/aHue
(pabota) (PI'3(P)). TpeboBanus k BeimonneHuto PI'3(P), coctaB u mpaBuia oneHKU CPOPMYITHUPOBAHBI B
nacniopte PI'3(P).

B 2 cemectpe 00si3aTeqbHBIM ATallOM TEKYIIEH aTTECTAllUU SIBISETCS pacdeTHO-TpaduyecKoe 3aJaHue
(pabota) (PI'3(P)). TpeboBanus k BemoaHeHuto PI'3(P), coctaB u mpaBuia oneHKH ChOPMYITHPOBAHBI B
nacrioptre PI'3(P).

B 3 cemectpe 00s3aTenbHBIM 3TalioM TEKYIICH aTTECTAllMW SBJSIETCS pacdyeTHO-TpauuecKoe 3aJaHue
(pabota) (PI'3(P)). TpeboBanus k BeimonHenuto PI'3(P), coctaB u mpaBuia onieHKU cHOPMYTUPOBAHBI B
nacriopte PI'3(P).

OO0u1me npaBuiia BEICTABJICHUS OLICHKU I10 AUCLHUILTMHE ONPEAETAIOTCS OaiIbHO-PEUTHHTOBON CUCTEMOMH,
MIPUBEJICHHOM B paboyeil mporpaMMe TUCITUTIITUHBI.



Ha ocHOBaHuM mnpHUBeNEeHHBIX Jajiee KPUTEPUEB MOXKHO CJlIeNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
komnerennuii OIIK.2, OIIK.3, 3a koTOpbIe OTBEYAET AUCUUILIMHA, HA PA3HBIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETEeHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS Pa0dOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE COJIEPHKAHUE Kypca OCBOEHO YaCTHUYHO, ITPOOENIbI MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HEOOXOMMbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM c(hOpMUPOBaHBI HE JOCTATOUYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOil OO0y4eHHUs y4eOHBIX 3aJaHUil HE BBIIOJIHEHBI WM
BBINOJIHEHBI C CYLIECTBEHHBIMU OIIMOKAMHU.

IMoporoBblii. YpoBeHb BBIIOJHEHUS PAa0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJEPKaHNe Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl He HOCAT CYIIECTBEHHOTO XapaKTepa,
HE0OXOIMMBbIE TIPAKTUYECKHE HABBIKM Pa0OTHI ¢ OCBOCHHBIM MaTepHajoM B OCHOBHOM C(OPMHPOBAHEI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoii 00ydeHusl yueOHBIX 3aaHuil BBHIITOJHEHO, HEKOTOPHIE
BU/IbI 33IaHUH BBITOJIHEHBI C OIIMOKAMHU.

ba3oBnbIii. ypOBeHL BBIINIOJIHCHU A pa60T OTBCYa€T BCCM OCHOBHBIM Tpe6OBaHI/I${M, TCOPECTUUCCKOC
COACPIKAHUC KypCa OCBOCHO ITOJIHOCTBIO, oe3 HpO6CHOB, HCKOTOPLIC IPAKTHYCCKUC HABBIKH pa6OTI>I C
OCBOCHHBIM MAaTcpuajioM C(l)OpMI/IpOBaHbI HEOOCTATOYHO, BCC MPECAYCMOTPCHHBIC IIPpOT paMMOﬁ O6y‘leHI/IH
y‘le6HbIe 3aJaHus BBIIIOJIHCHBI, KA4YCCTBO BBIIIOJHCHHA HH OJHOI'O M3 HHUX HC OLCHCHO MHHHUMAJBbHBIM
YuCJI0OM 6aJ'IJ'IOB, HCKOTOPLBIC U3 BBIITOJHCHHBIX SaHaHHﬁ, BO3MOJHO, COACPIKAT OIIIMOKH.

IIpoaBuHYTBINH. YPOBEHb BHIIOIHEHHUS Pa0OT OTBEYAET BCEM TPEOOBAaHUSAM, TEOPETHUECKOE COMNEPIKaHUE
Kypca OCBOEHO IOJIHOCThIO, 0€3 Mpo0enoB, HEOOXOAUMBIE MPAKTUUECKUE HABBIKU PabOTHl C OCBOCHHBIM
MaTepuaioM c(OpMHpPOBaHBL, BCE MPEAyCMOTPEHHBbIE NporpamMMmoil oO0yueHus ydeOHbIe 3aJaHus
BBITNIOJTHEHBI, KAYECTBO MX BHIMOJHEHHS OLEHEHO YHCIOM 0aJIoB, OIM3KUM K MAaKCUMAaJIbHOMY.



DenepanbHOE TOCY1apCTBEHHOE OI01KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa npukinamnoit u TeopeTHIecKoil Gu3nKu

IHacnopr
PacyeTHO-rpa(UYECKOro 3aJaHust

1o gucuuiuinie «@u3zukay, 1 cemectp

1. Meroauka OLIEeHKH

Ocobennocru paspaborku KM mo PI'3: xonTponupyromue marepuaibl (OPMUPYIOTCS B BUE
3a7aHusl U3 IBYX 4YacTel, rmo 5-15 3agay B Kaxa0i yacTy. 3a1auu mogo0paHbl TAKUM 00pa3oM, YTOOBI
B COBOKYITHOCTH TI€PEKphIBaTh  COOTBETCTBYIOIIME  pa3lelibl  JAUCHUILIMHBI  «DH3HKay,
MpenoAaBaBIlUecs CTyACHTaM B JAHHOM CEMECTpE.

Obsi3aTesibHbIe cTPYKTYypHble 4Yacth PI'3: ¢opmymmupoBkr 3agad ¢ ykazaHMEM TOTO, 4TO
TpeOyeTcsl ONPEeTNTh, Pa3BEPHYTHIE PEIICHUS 33/]a4, AaHAIN3 TTOTyYEHHBIX PEIlICHUH.
OueHuBaeMble TMO3MIUU: BHIOOP METO/A PEUICHHS B COOTBETCTBHM C IIOCTAHOBKOW 3a/1auM,
peanu3aiys BbIOPAaHHOTO MeETO/a JIsl pEIlleHUs TOCTABIEHHOM 3aJaud, aHalu3 pPELICHUs C
PacCMOTPEHHEM YaCTHBIX U MPEACIBHBIX CITydaeB.

IIpaBuna ogopmiaenus PI'3(P): PI'3 Bomonnsiercss B ¢popme ordyera Ha juctax dopmarta A4, co
CTAHJAPTHBIM TUTYJBHBIM JIUCTOM, AHAJIOTHYHOM TOMY, KOTOPBI HCIOJIB3YEeTCS B OTYETaxX IIO
JTa0opaTopHBIM paboTam 1o (U3MKe, ¢ yKazaHueM (PaMWIUK CTy/IeHTa U (JaMUJIHU TIPETIOaBaTelIs,
HOMepa IPYMIbI, OTMETKH O 3aIlUTe.

2. Kpurepuu ouneHku

e Pabora cumnTaercs He BBINOJHEHHOM, €CIM MEHEE TPETH 3a/ay PEIICHbI C OMIMOKaMH,
oleHka coctapiseT MmeHee 10 6amios.

e Pabora cunTaeTcs BBHINOJIHEHHON HA MOPOrOBOM YpPOBHE, €CITM MEHee MOJOBHUHBI 3aja4
pelieHsl ¢ omuodKaMu, orleHKa coctanisieT ot 11 mo 14 6annos.

e Pabora cumTaercs BBINOJIHEHHON Ha 0a30BOM YpOBHE, €CIM MEHee MOJOBHHBI 3a7au
PEIIEHbI C HE3HAYUTEJIbHBIMH MOTPEIIHOCTSAMH, OLIEHKa cocTaBiseT oT 15 no 17 6annos.

e Pabora cunTaercs BBIIOJHEHHOW HA MPOABHHYTOM YPOBHE, €CIIM BCE 33aJa4M PEUICHBI
0e3 omMOOK UM HEAOUYETOB WJIM B OJHOM-IBYX 3aJadaX MUMEIOTCS HE3HAUUTETbHBIC HEIOYETHI,
olleHKa cocTaBisieT oT 18 1o 20 6amos.

3. IlIkaja oneHkKH

B o6meit onienke no nucuuruinae 0amisl 3a PI'3(P) yunThiBatoTCsi B COOTBETCTBUU C MTpaBUIIaMU
0aJUIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEIEHHBIMU B paboueil mporpamMme TUCIUILIHHEIL.

4. TIpumepHblii nepedyens Tem PI'3

1. Mexanuka

KunemaTuka To4ku u MOCTYMIATCJIBHOTO ABUXKCHUA TBEPAOro TCIaA.
JluHaMuKa TOYKH U MOCTYNATEeIbHOTO JBUKEHUS TBEPOTO TeJA.
Kunemartuka n AMHaMuKa BpaliaTeIbHOTO JBUKEHHUS TBEPOTO Teja.
3aKOHBI COXpaHEHUs UMITYJIbCa U MOMEHTA UMITYJIbCA

3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH.

PengruBucrckas kuHeMaTHUKa U JUHaAMUKa.



2. MoaekyJasipHas (craTucTuueckasi) pu3nka v TepMOIMHAMHUKA
MosekynsipHO-KHHETHYEeCKasi TEOPUS UJI€alIbHBIX Ia30B.

Buytpennsist sHeprus, Temiaora u padora.

[TepBoe Havaa0 TEPMOJMHAMUKH U TEIIIOEMKOCTh Ta30B.

PaBHOBeCHBIE IPOLIECCHI B ra3ax.

Btopoe nauano repmoarHaMuku. DHTponus. [{UkibI.

Pacnpenenenus Makcsemia u bonbsimana.

SIBnenus nepeHoca

5. Ilpumepsl pacueTHO-TpaduIecKuX 3aJaHUI

Moayasb 1: Mexanuka

1. Touka nBHUXKETCS MO OKPYKHOCTH paguyca R = 2 M coriacHo ypaBHEHUIO @= At rie
A=2c>

2. B xakoil MOMEHT BpEMEHH HOPMAJIbHOE YCKOPEHHE TOYKH OyIeT paBHO TaHTECHIIMAILHOMY?
Ornpenenuts NOJHOE YCKOPEHUE TOUKH B ITOT MOMEHT BPEMEHHU.

3. Iap maccoit m1 = 1.0 kr aBmwxercs co ckopocThio V1 = 4.0 M/C U CTaJIKUBAETCs C MapoM
mMaccoii m2 = 2.0 Kr, OIBIXKYyIIEMYCsi HaBCTpedy eMmy co ckopocteio V2 = 2.0 m/c. Haiitu
CKOPOCTH LIApOB MOCIe yaapa. Y aap cuuTaTh a0COJIOTHO YIPYTHM, MPSMBIM, IEHTPATBHBIM.

4. Kamenp Maccsl m OpOCHIIM TOPU30HTAIBHO ¢ OanTHu BRICOTON h ¢ HavanbHO# ckopocThio VO.
[IpeneOperasi CONPOTUBICHHEM BO3yXa HaTH pabOTy CUIIBI TSHXKECTH 4Yepe3 t CeKYH]I Mocie
Opocka.

5. O06py4 ¥ CIUIOMIHOW IMIMHIpP, UMEIONINEe OAMHAKOBYI0 Maccy m = 2.0 kr, karsarcs 0e3
CKOJIBXKECHHUSI C OJMHAKOBOW CKopocThio V = 5.0 M/c. HaiiT KMHETHYECKHE PHEPTUU STHX
Te.

6. Ha kpato muraropMsl B BHJIE AUCKa qruaMeTpoM D = 2 M, Bpamiaromeiicst o HHepIuu BOKPYT
BEePTHKAIBHON ocu ¢ 4yactoToi nl = 8§ 06/muH, ctout uenoBek maccoit m = 70 kr. Korga
YeJIoOBEK Mepellen B LEeHTp IU1aTGopMbl, OHA CTajla BpamaThes ¢ yacToTod n2 = 10 o0/MuH.
Omnpenenuts Maccy miar@opMbl. MOMEHT HHEpIUHM 4YelOoBeKa pacCUUTHIBATh Kak JUIs
MaTepUAIbHON TOYKHU.

7. VImeeTcst IpSMOYTOJIbHBIM TPEYrOJbHUK, Y KOTOPOrO OJMH KaTeT 1 M, a yroia Mexay 3THM
kareroM W runoteny3oit 30. Halitu B cucreme otcuera, ABMXKYyIIeHcs co ckopocThio 0.5 ¢
BJI0JIb APYTOT'0 KaTeTa JUIMHY THIIOTEHY3bI.

8. MIOoOHBI, pOXIaschb B BEPXHHUX CIIOSIX arMocdepsl, MPOJEeTaT A0 pacmaga 6 KM Tpu
ckopoctu 0.995 c. Onpenenuts BpeMs KU3HU MIOOHA JIJIsl HAOmroqaTens Ha 3eMIie.

9. Kakyro ckopocTh (B JONSIX CKOPOCTH CBETa) HYKHO COOOIIMTH YacTHUIE, YTOOBI ee
KMHETHUYECKasl SHEPTUs paBHSAIACH YIBOEGHHOMY 3HaUYEHHUIO SJHEPTHH MTOKOSL.

10. [Tokosmasics yacTuIa pacmanach Ha HOBYIO YaCTHUIy MacCol m M Ha (JOTOH C dHEprueit
E. Onpenenuts Maccy M pacnaBiielicss YaCTHILIBI.

Mopnyas 2: MoJiekyasipHas GU3HKa U TEPMOANHAMHUKA

1. Ompenenuty Maccy raza B O6amnone eMkocthio 90 1 mpu Temmeparype 295 K u naBinenun
5-10° ITa, eciu €ro MmIOTHOCTh IIPU HOPMAJIbHBIX yCIOBUAX 1.3 Kr/M”.

2. Bomopon naxomutcess mpu temneparype 30 K. Haiitm cpemHroro KMHETHYECKYIO SHEPTHIO
BpAILlaTEIbHOIO JABM)KEHUSI OJTHOM MOJIEKYJIBI, & TAKXKE CYMMApHYI0 KUHETHUECKYIO SHEPTHUIO
BCEX MOJIEKYJI 3TOTO I'a3a, KOJIMYeCTBO BelecTBa Bojgopoaa 0.5 Mok,

3. 2 Kr a30Ta OXJIXJIAIOT NpH noctossHHOM jaBieHuu ot 400 1o 300 K. Onpenenuts u3MeHeHne
BHYTPEHHEH 3HEpruu, paboTy U KOJUYECTBO BbIICJIEHHON TEMJIOTHI.



. Bomopon maccoit 40 r, mmeBmmii temneparypy 300 K, agmaGatuuecku pacrmpmiics,
yBenu4uuB 00beM B 3 pasza. 3aTeM MpU U30TEPMUUYECKOM CKaTUU OO0BEM Ta3a YMEHBIIMJICS B
2 paza. OnpenenuTs NOJHYI0 paboTy U KOHEUHYIO TeMIIepaTypy rasa.

. TemioBas mammMHa ¢ JByMsI MOJISIMH JIBYXaTOMHOTO Tra3a COBEPINAET IMKJ, COCTOSIIMMA U3
U30XOpBl, HM30TEPMBI M H300apbl. MakcumanbHbli 00BeM Ta3a B 3 pasa Oomblie
MHUHUMAJIBHOTO, M30TepMHUYeCKUil mpoiecc nporekaeT npu 450 K. Hailtu k.m.j. umkina u
paboTy, COBEpIIAEMYIO 3a LIUKIL.

. I'a3, sBnssice pabouynm BemiecTBOM B HuKie KapHO, MOdMy4yusi OT HarpeBaressl TEIUIOTYy
4.38 x/Ix u coBepummn pabory 2.4 k/Dx. Ompenenute TemmnepaTypy HarpeBarens, €Ciu
temnepatypa oxiaautens 273 K.

. Halinute m3MeHeHue SHTPONMM M KOJMYECTBO TEIUIOTHI, IEPEJaHHOE a30Ty Maccoi 4 r,
HaXOJAIIeMyCsl NIPU HOPMAaJbHBIX YCIOBUSAX. B pe3ynpraTe 1M300apUyecKOro pacIiupeHHs
00beM rasza usmensiercs ot 5 i1 10 9 1.



DenepanbHOE TOCY1apCTBEHHOE OI01KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa npukinamnoit u TeopeTHIecKoil Gu3nKu

IHacnopr
PacyeTHO-rpa(UYECKOro 3aJaHust

o TUCHUIUIMHE «@Pu3nKay, 2 ceMecTp

1. Meroauka OLIEeHKH

Ocobennocru paspaborku KM mo PI'3: xonTponupyromue marepuaibl (OPMUPYIOTCS B BUE
3a7aHusl U3 IBYX 4YacTel, rmo 5-15 3agay B Kaxa0i yacTy. 3a1auu mogo0paHbl TAKUM 00pa3oM, YTOOBI
B COBOKYITHOCTH  TI€PEKphIBaTb ~ COOTBETCTBYIOIIME  pa3leNibl  JAUCHUILIMHBI  «DH3nKay,
MpenoAaBaBIlUecs CTyACHTaM B JAHHOM CEMECTpE.

Obsi3aTesibHbIe cTPYKTYypHble 4Yacth PI'3: ¢opmymmupoBkr 3agad ¢ ykazaHMEM TOTO, 4TO
TpeOyeTcsl ONPEeTNTh, Pa3BEPHYTHIE PEIICHUS 33/]a4, AaHAIN3 TTOTyYEHHBIX PEIlICHUH.
OueHuBaeMble TMO3MIUU: BHIOOP METO/A PEUICHHS B COOTBETCTBHM C IIOCTAHOBKOW 3a/1auM,
peanu3aiys BbIOPAaHHOTO MeETO/a JIsl pEIlleHUs TOCTABIEHHOM 3aJaud, aHalu3 pPELICHUs C
PacCMOTPEHHEM YaCTHBIX U MPEACIBHBIX CITydaeB.

IIpaBuna ogopmiaenus PI'3(P): PI'3 Bomonnsiercss B ¢popme ordyera Ha juctax dopmarta A4, co
CTAHJAPTHBIM TUTYJBHBIM JIUCTOM, AHAJIOTHYHOM TOMY, KOTOPBI HCIOJIB3YEeTCS B OTYETaxX IIO
JTa0opaTopHBIM paboTam 1o (U3MKe, ¢ yKazaHueM (PaMWIUK CTy/IeHTa U (JaMUJIHU TIPETIOaBaTelIs,
HOMepa IPYMIbI, OTMETKH O 3aIlUTe.

2. Kpurepuu ouneHku

e Pabora cumnTaercs He BBINOJHEHHOM, €CIM MEHEE TPETH 3a/ay PEIICHbI C OMIMOKaMH,
oleHka coctapiseT MmeHee 10 6amios.

e Pabora cunTaeTcs BBHINOJIHEHHON HA MOPOrOBOM YpPOBHE, €CITM MEHee MOJOBHUHBI 3aja4
pelieHsl ¢ omuodKaMu, orleHKa coctanisieT ot 11 mo 14 6annos.

e Pabora cumTaercs BBINOJIHEHHON Ha 0a30BOM YpOBHE, €CIM MEHee MOJOBHHBI 3a7au
PEIIEHbI C HE3HAYUTEJIbHBIMH MOTPEIIHOCTSAMH, OLIEHKa cocTaBiseT oT 15 no 17 6annos.

e Pabora cunTaercs BBIIOJHEHHOW HA MPOABHHYTOM YPOBHE, €CIIM BCE 33aJa4M PEUICHBI
0e3 omMOOK UM HEAOUYETOB WJIM B OJHOM-IBYX 3aJadaX MUMEIOTCS HE3HAUUTETbHBIC HEIOYETHI,
olleHKa cocTaBisieT oT 18 1o 20 6amos.

3. IlIkaja oneHkKH

B o6meit onienke no nucuuruinae 0amisl 3a PI'3(P) yunThiBatoTCsi B COOTBETCTBUU C MTpaBUIIaMU
0aJUIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEIEHHBIMU B paboueil mporpamMme TUCIUILIHHEIL.

4. TIpumepHblii nepedyens Tem PI'3

3. DJIeKTPOCTATHKA U MOCTOSTHHBII TOK

3akoH Kynona. Hanpsik€eHHOCTh M TOTEHIIUAI AJIEKTPOCTATHYECKOTO MOJIA.

3akoH ["aycca s 31€eKTpoCcTaTUYECKHUX NOJIEN B BaKyyMe M AMAJIEKTpHKax. HanpspkeHHOCTh n
UHAYKIMS 3JIEKTPUYECKOro MOJIsl.

3aKOHBI IOCTOSIHHOTO AJIEKTpHYECKOro Toka. 3akoHsl Oma, Kupxroda u Jxoynsa-Jlenna.

4. DjeKTPpOMAarHeTu3m



MarnuTHble TOJII CUCTEM TOKOB. 3aKOHBI ['aycca M MOJHOrO TOKa JUIsi MarHUTHBIX MOJIEH B
BaKyyMe U BeulecTBe. VHIYKIMS U HAPsDKEHHOCTh MArHUTHOTO MOJIS.

3aK0H JIEKTPOMArHUTHON MHAYKIIMHU. DHEPTUs U JAaBJICHUE HIEKTPOMATHUTHOTO MOJIS.
VYpaBHeHnuss MakcBesuia B HHTErpaibHOU 1 muddepeHnuaibion hopmax.

5. Kos1e0anus v BOJIHBI

KonebarenbHble  mporecchl. XapaKTepUCTHKH — KojeOaHWil. Mopens  TapMOHHYECKOTO
ocumsaTopa. CioxeHne rapMOHMUYECKUX KOJIeOaHuH.

CB0OOHBIC U BHIHYK/ICHHBIE KOJIEOaHUs, 10OPOTHOCT. SIBIeHHE pe30oHaHca.

Bonnosele npoueccbl.  ORHOMEPHOE BOJHOBOE YPABHEHUE U €T0 PEIICHUS.

I'apmonnueckue BoaHbl. BonHoBOe uncino. @a3oBast U IrpyIIoBas CKOPOCTU. BOJIHBI B ypyrux
cpenax.

OHeprus BoiHbI. [lepeHoc SHEPruM BOIHOM.

W3myuenue u pacipoCTpPaHEHHUE JIEKTPOMArHUTHBIX BOJIH, UX OCHOBHBIE CBOWCTBA.

5. Ilpumepsl pacueTHO-TpaduIecKuX 3aJaHUIH

Moayab 3: DJeKTpPOCTATHKA U MOCTOSIHHBIN TOK

1. B BepuinHe paBHOCTOPOHHETO TPEYroJbHUKA HAXOJATCS OJMHAKOBBIE IOJOXKUTEIbHBIE
sapsiapl 2 HKn. HaliTu HanpsbkeHHOCTh MMOJsi B cepeluHe oJHOM u3 cropoH. CropoHa
TpeyrojbHUKa
10 cM. Pemienue nosicCHUTh PUCYHKOM.

2. JIBe mapajuieNbHO PACIONIOKEHHBIE IUIOCKOCTH  3apsDKEHBI  Pa3HOMMEHHO: OJHA C
MOBEPXHOCTHOU TMIIOTHOCTRIO 0.4 MK M2, a apyras -0.6 MxKn M. Onpenenutsb
HAIPSDKEHHOCTD I0JI1 MEX/1y INIOCKOCTSMHU U 32 HUMH.

3. HaiiTn HampsKeHHOCTh MOJISl HA OCH TOHKOTIO KoJsiblia paguyca R, 3apsokeHHoro 3apsaoMm Q
KaK (DyHKIIMIO pacCTOSHUSA JI0 EHTPA KOJblIa.

4. DneKkTpocTaTMYECKOe TOJIe CO3JaeTcs IMIapoM paauyca | M, paBHOMEPHO 3apsKEHHBIM C
o6mum 3apsimom 50 K. OnpenenuTs pa3HOCTh MOTEHIMATIOB JIJIST TOYEK MOJIs, JIekKAIINX Ha
paccrosinuu 0.3 u 0.8 M OT LIeHTpa mapa.

5. HaiiTu pa3HOCTh MOTEHIMAIIOB MEXJy LIEHTpaMH TOHKHUX KoOJell, paauyca R, 3apskeHHBIX
3apsaamu +Q u - Q. LleHTpsI Koen jexaTr Ha OJHON OCH, PACCTOSIHUE MeX Ay HUMHU H.

6. HaiiTi 3aBUCHUMOCTHh HAIPSDKEHHOCTH M IMOTEHIHANA JIEKTPUYECKOTO MO, CO37aBaeMOTro
OECKOHEUHBIM LWIMHAPUYECKUM IUIJIEKTPUUYECKUM CJIOEM C IPOHHUIAEMOCTBIO KaK
(GYHKIMIO pacCTOSHUSL 1O OCH IWJIMHAPOB (B MEPHEHIUKYISIPHOM OCH HaIlpaBJICHUN).
[winHapuyeckuit cioil 3apskeH ¢ 0OBEMHOH MIIOTHOCTBIO p. BHemHuit M BHyTpeHHHH
paarychl HUIMHAPOB a U b.

7. B mpocTpaHCTBE HAmoOJOBUHY 3allOJHEHHOM mapaduHOM (g€=2) CO3J1aHO OJHOPOAHOE
AIIEKTPUYECKOE MOoJIe, Haps>KeHHOCTh KoToporo B Bozayxe E1 =2 B/m. Bekrop E1 o6pasyer
yron 60° ¢ rpanuIeii paszena napadguH - BO3IyX, KOTOPYKO MOKHO CUMTATh IIIOCKOM. Haiitn
1) Bexktop D2 B mapadune, 2) MOBEpXHOCTHYIO TUIOTHOCTh CBSI3aHHBIX 3apsIOB, 3) BEKTOP
E2 B napadumne.

8. Ilmockmii KOHJIEHCATOP C IUIOIMIAIBI0 IJIACTHH S 3aIOJHEH JABYMS CJIOSMH JIMIJICKTPHUKA C
JTURJICKTPUYECKUMHU TpoHULaeMocTsiMu | u 2 u TommuHamu 11 u 12 cooTBeTCTBEHHO.
HaiiTn eMKOCTh KOHJIEHCaTOpa.

9. JIBe xoHueHtpuueckue cdepnl paguyca 20 cM u 50 cM 3apspkeHbl OAHOMMEHHO C 3apsijioM
100 uKu1. Haiitr sHEpTrHo 3JIeKTPUIECKOTO TOJIS, JIOKATU30BAaHHOTO MEX Ty cepaMu.

Monayab 4: DjIeKTPOMArHETH3M

Kpyrosoii Butok auamerpom 200 mm HamoTaH U3 100 BUTKOB TOHKOTO ITPOBOAA, 10 KOTOPOMY
TeueT ToK cwioid 50 MA. HailTu MHIYKIIMIO MAarHUTHOTO TOJISl B LICHTPE BUTKA U HA OCH BUTKA Ha
paccrosinuu 10 cM OT LeHTpa.



. KoakcuanbHplii kabenb COCTOMT M3 BHYTPEHHETO W BHEIIHErO IMJIMHAPOB C pPagHycamH

cootBercTBeHHO R1 m R2. Bposp moBepXHOCTEH ATUX UUIMHIPOB B MPOTHUBOMOJIOKHBIX
HampaBJIeHUsAX TeueT ToK. Halaure marautHoe mosne H Ha paccTosHuuM r OT ocu Kabens B
cinydasix, korma: a) R1 <r<R2 6)r>R2

. M3onupoBanHblil npoBoJ auameTpoM (¢ u3oisauueit) 0,3 MM HaMoOTaH Tak, 4yTo oOpa3yer

miockyto crnupaiib 3 N = 100 ButkoB. Pagmyc BHemHero Butka R = 30 mm. Kakum
MarHUTHBIM MOMEHTOM OOJIaZiaeT 3Ta CHUpaib, KOTAa MO HeW uiueT Tok cuibl I = 10 MA?
YemMy paBHa B 3TOM CiIy4ae HalpsHDKEHHOCTh MATHUTHOTO MOJIS B IEHTPE CIUPAIIN?

DNEKTPOH U MPOTOH, YAAJIEHHBIE APYT OT APYra Ha 3HAYUTEIbHOE PACCTOSIHUE, HAXOSATCS B
OJIHOPOJHOM MAarHUTHOM I0Jji€. 3Hasi, YTO KaX/bIil U3 HUX JBHXKETCS M0 OKPYKHOCTH, HAaWTH
OTHOIICHHE UX YIJIOBBIX CKopocTeil. Macca mpoToHna B 1935 pa3 Gosbliie Macchl 3JEKTPOHA.
(Huxakue cuiibl, kpome cuiibl JIopeHIia, Ha 3JIEKTPOH U IPOTOH HE JIEHCTBYIOT).

. B ogHopogHoM MarutHOM mone ¢ mHAyKuuedr B = 0,84 Tn ¢ HeOOmbIIONH CKOPOCTHIO

BpalllaeTcsl KBaJpaTHas paMKa CO CTOPOHOM a = 5 cM, cocTosimas U3 HeOOJIBIIOro Yucia
BUTKOB MEJIHOM NMPOBOJIOKH cedeHuem S = 0,5 mm?. KoHIisI paMKu COEOUHEHBI HAKOPOTKO.
MakcumanbHOE 3HaY€HUE CUJIbI TOKA, MHIYLIMPYEMOIO B pamke mpu Bpamenuu, [ = 1,9 A;
a) omnpeaenuTe 4ucio 0o0OpPOTOB PAMKH B CEKYHIy; 0) CKaXHTe, KaK HYXHO H3MEHHUThb
CKOPOCTh BpallleHUsl PaMKH, YTOOBI MPU 3aME€HE MEIHOW MPOBOJIOKH JKEJIE3HOM cujla TOKA B
LN OCTAJIACh HEU3MEHHOM.

Monyas 5: Kosiebanusi 1 BOJIHBI

1.

HekoTopas Touka ABMKETCS BJOJb OCHU X I10 3aKOHY X = A-sin(2-w-t-n/4). HaiiTu:
a) aMIUIUTYAY U niepuo kosebanuit; M3o0pazuts rpaduk x(t);
0) MPOEKIIMIO CKOPOCTHU VX KaK (PYHKIIHUIO KOOPAUHATHI X; U300pa3uTh rpaduk vx(x).

. Haiitn rpaduuecku amrumtrymy A KojeOaHWI, KOTOpPBHIE BO3HUKAIOT TPH CIOXCHHUH

CJIEAYIOIIMX KOJIeOaHUI 0OIHOTO HAIPaBICHUS:

x1 =3,0 cos(w't +m/3), x2=38,0 sin(wt+m/6),

B koHType, n1o6potHOCTH KOTOporo Q = 50 u cobcTBeHHas yactoTra konebanuii 0 = 5,5 I,
BO30YKIarOTCsl 3aryxarolue KojeOaHus. Yepe3 CKOJIbKO BPEMEHM HEPIUs, 3allaceHHas B
KOHTYpe, ymMmeHbIuTcsa B = 2,0 paza?

. AMIUIUTYZIBI CMEIIEHUH BBIHY)KJIEHHBIX TapMOHMYECKHMX KoJeOaHUIl MpH 4YacToTax

ol =400c' n®2=600c" paBHBI Mex 1y coboil. Haiftu yactoty ®, pu KoTOpoil aMmuTyna
CMEIlIeHNs MaKCUMaJlbHa.

K cern c pelictByromum HanpsbkenueM U = 100 B nmoaxmroumny KaTyliky, MHIYKTHBHOE
conpotusiienne koropoit XL = 30 Om u umnenanc Z = 50 Om. Haiitu pazHocts a3 mexny
TOKOM M HallpsDKEHUEM, a TAaK)Ke TEIUIOBYIO MOIIIHOCTD, BBIAEJISEMYIO B KaTyILKE.

[Tnockast 3ByKOBasi BOJIHAa BO30YXIA€TCsI HCTOYHUKOM KojiebaHuit 4acToTel v, paBHou 100 I,
amIuTyAa kojebanuii paBHa 4 MMm. CKOpOCTh 3BYKOBOM BOJHBI MPUHATH paBHOU 400 m/c.
3anucatrh BhIpak€HUE, ONMUCHIBAIOIIEE JaHHYIO 3BYKOBYIO BOJIHY, €CJIM B HaualbHBIH MOMEHT
CMEIIEHNE TOYEK UCTOYHMKA MaKCUMAJIBHO.

. Onpenenuth pazHOCTh (Da3 KoJIeOAHWN MCTOYHHMKA BOJIH, HAXOJIAIIETOCS B YIPYToil cpene, u

TOYKH 3TOW Cpefibl, oTcTosmel Ha X = 2 M OT ucTouyHuka. Yacrora konebanuit paBua 5 I'm,
CKOPOCTh pacrpocTpaneHus BoJHbI 40 m/c.



DenepanbHOE TOCY1apCTBEHHOE OI01KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa npukinamnoit u TeopeTHIecKoil Gu3nKu

IHacnopr
PacyeTHO-rpa(UYECKOro 3aJaHust

o TUCHUIUIMHE «@Pu3nKay, 3 ceMecTp

1. Meroauka OLIEeHKH

Ocobennocru paspaborku KM mo PI'3: xonTponupyromue marepuaibl (OPMUPYIOTCS B BUE
3a7aHusl U3 IBYX 4YacTel, rmo 5-15 3agay B Kaxa0i yacTy. 3a1auu mogo0paHbl TAKUM 00pa3oM, YTOOBI
B COBOKYITHOCTH  TI€PEKphIBaTb ~ COOTBETCTBYIOIIME  pa3leNibl  JAUCHUILIMHBI  «DH3nKay,
MpenoAaBaBIlUecs CTyACHTaM B JAHHOM CEMECTpE.

Obsi3aTesibHbIe cTPYKTYypHble 4Yacth PI'3: ¢opmymmupoBkr 3agad ¢ ykazaHMEM TOTO, 4TO
TpeOyeTcsl ONPEeTNTh, Pa3BEPHYTHIE PEIICHUS 33/]a4, AaHAIN3 TTOTyYEHHBIX PEIlICHUH.
OueHuBaeMble TMO3MIUU: BHIOOP METO/A PEUICHHS B COOTBETCTBHM C IIOCTAHOBKOW 3a/1auM,
peanu3aiys BbIOPAaHHOTO MeETO/a JIsl pEIlleHUs TOCTABIEHHOM 3aJaud, aHalu3 pPELICHUs C
PacCMOTPEHHEM YaCTHBIX U MPEACIBHBIX CITydaeB.

IIpaBuna ogopmiaenus PI'3(P): PI'3 Bomonnsiercss B ¢popme ordyera Ha juctax dopmarta A4, co
CTAHJAPTHBIM TUTYJBHBIM JIUCTOM, AHAJIOTHYHOM TOMY, KOTOPBI HCIOJIB3YEeTCS B OTYETaxX IIO
JTa0opaTopHBIM paboTam 1o (U3MKe, ¢ yKazaHueM (PaMWIUK CTy/IeHTa U (JaMUJIHU TIPETIOaBaTelIs,
HOMepa IPYMIbI, OTMETKH O 3aIlUTe.

2. Kpurepuu ouneHku

e Pabora cumnTaercs He BBINOJHEHHOM, €CIM MEHEE TPETH 3a/ay PEIICHbI C OMIMOKaMH,
oleHka coctapiseT MmeHee 10 6amios.

e Pabora cunTaeTcs BBHINOJIHEHHON HA MOPOrOBOM YpPOBHE, €CITM MEHee MOJOBHUHBI 3aja4
pelieHsl ¢ omuodKaMu, orleHKa coctanisieT ot 11 mo 14 6annos.

e Pabora cumTaercs BBINOJIHEHHON Ha 0a30BOM YpOBHE, €CIM MEHee MOJOBHHBI 3a7au
PEIIEHbI C HE3HAYUTEJIbHBIMH MOTPEIIHOCTSAMH, OLIEHKa cocTaBiseT oT 15 no 17 6annos.

e Pabora cunTaercs BBIIOJHEHHOW HA MPOABHHYTOM YPOBHE, €CIIM BCE 33aJa4M PEUICHBI
0e3 omMOOK UM HEAOUYETOB WJIM B OJHOM-IBYX 3aJadaX MUMEIOTCS HE3HAUUTETbHBIC HEIOYETHI,
olleHKa cocTaBisieT oT 18 1o 20 6amos.

3. IlIkaja oneHkKH

B o6meit onienke no nucuuruinae 0amisl 3a PI'3(P) yunThiBatoTCsi B COOTBETCTBUU C MTpaBUIIaMU
0aJUIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEIEHHBIMU B paboueil mporpamMme TUCIUILIHHEIL.

4. TIpumepHblii nepedyens Tem PI'3
6. OnTuka

['eomeTpuueckas ontuka. Uutepdepenius BosH. MHoronxydeBas HHTepGEpeHIIHsL.
[Mpuniun [oiirenca-@penens. Judpakuus Ha menu, Tuppakiys Ha pemeTke.
Merton 30n Openens.Ilonspuzanus ceera. 3akoH Maitoca.

OnTuyecku akTUBHBIE cpefbl. Jlucnepcus cera.

7. DaeMeHThI KBAHTOBOI MeXaHUKH, PU3NKH TBEPIOr0 TeJIa, ATOMHOI (PU3MKH



3aKoHBI TEIJIOBOTrO M3nydeHus. I'unoresa [lnanka o kBante sneprun. ®opmyna [lnanxa.
®dotorpdext m ero 3akoHbl. [ HWmoTe3a CBETOBOTO KBaHTA. YpaBHEHUE OWHINTCHHA IS
BHemHero Gorodpdexra. Dpdext Komntona. CeToBoe gaBiIeHHE.

KopnyckysspHO-BOIHOBas IPUPOAA IEKTPOMArHUTHOT'O U3JIy4EHUS.

['mnore3a npe bpoiis 0 BOJNHOBOM NPUPOJAE YACTUL[  BEIIECTBA. CooTtHolieHue
HEOIpEeACIEHHOCTEN KaK MPOSBICHUE KOPIYCKYJISIPHO-BOJHOBOI'O Iyalli3Ma CBOMCTB MaTEpPHUH.
BonnoBas ¢pynkius u e€ BeposTHocTHas uHTepIiperanus. Y pasuenue Llpenunrepa.

Yactuiia B OJHOMEpPHOM NPSIMOYTOJbHOW MOTEHIHANIbHON siMe. KBaHTOBaHME HSHEPTUM.
[Tpoxoxxaenne yacTuil HaJ U 1o 6aprepoM. TyHHenbHBIN 3 dexT. KBaHTOBBIN rapMOHUYECKUN
OCLMJUIATOP, €ro 3HepreTndeckuil cnekrp. CocTOsSHUS KBAaHTOBO-MEXaHHYECKUX CHCTEM U
IPUHLINII CYTIEPIIO3ULIUH.

ONEKTPOHHBIE COCTOSIHMA B atoMax. AToM Bogopona. KBaHTOBaHME >HEpruM M MOMEHTa
umnynbca. [ naBHoe, opOuTaNbHOE U MArHUTHOE KBAaHTOBBIE yuciia. CIIeKTphl aTOMa BOAOPOAA.
B3aumopneiicTBue aToMOB B MOJIEKyJlaX. THIIBI CBsSI3€M aTOMOB B MOJIEKYJIaX. DHEPreTUYECKUE
ypoBHH MoJieKyl. OCHOBHBIE OCOOCHHOCTH MOJIEKYJSPHBIX crekTtpoB. [lormomenwue,
CIIOHTAHHOE U BBIHYXJCHHOE U3Iy4deHus. Jlazepsl.

[TonsiTue o KBaHTOBBIX crartucTukax boze-OinmTeiina u ®epmu-upaka. DPOTOHHBIA U
(doHOHHBIH ra3sl. KBaHTOBas TEOpUs TEIIOEMKOCTH KPUCTAIIIMYECKON PEIIETKH.

DneMEeHTbl 30HHOW TEOPUU KPUCTAIIIOB.

PannoaktuBHOCT. SnepHble peakuuu. DyHIaMEHTaIbHBIE B3aUMOACUCTBHS. DJIEMEHTapHbIE
YaCcTULIBI.

5. Ilpumepsl pacueTHO-TpaduUecKuX 3aJaHUI
Moayas 6: OnTuka

1. Ha menp mupunoit 20 MKM Na1aeT HOPMaJIbHO MapajuIeIbHbIM MyYOK MOHOXPOMAaTHYECKOTO
cBeta ¢ JuinHOW BonHBI 500 HM. HaliTh mupuHy n300pakeHus ey (IIMPUHY TIaBHOTO
MakCHMyMa) Ha 3KpaHe, yJaJeHHOM OT IIeJIM Ha paccTosiHue 1 M.

2. IloctosiHHas AU(paKIMOHHON pemieTku B n = 4 pa3a Oojblle JIMHBI CBETOBOM BOJHBI
MOHOXPOMAaTHYECKOI'0 CBETa, HOPMAJIbHO MAJalolIero Ha €€ MOBEepXHOCTb. ONpenenuTh yroi
MEXy ABYMS MEPBBIMU CUMMETPUYHBIMH JU(PPAKLIHOHHBIMA MaKCUMYMaMH.

3. Toueunsrii ucrounnk cera (A = 0,5 MKM) pacmonoxeH Ha pacctosHud L= 1 M mepen
nradparmMoif ¢ KpyrielM oTBepctueM auameTpa d= 2 MM. OnpenenuTb paccTOSHUE OT
quadparMel 10 TOUKH HAOJIIO/IEHNUS, €CIIM OTBEPCTHE OTKPBIBAET TpU 30HBI DpeHers.

4. Tlpunumast ko3pGUIMEHT YepHOTH! yriia npu temneparype 600 K pasubiM 0.8, onpenenuts
SHEPTHIO, H3ITYdaeMYIO C TIOBEPXHOCTH YISl INIOMAABI0 5 M 3a Bpemst 10 MuH.

5. Ins mpekpamenust ¢otordpdexta npu 00JydyeHHM IUIATUHOBOW IUIACTUHKUA HEOOXOIMMO
MIPUWIOKUTE 33J€PKUBAOLIYI0O Pa3HOCTh noreHunanoB 3.7 B. Eciau ke BMECTO IIaTMHOBOU
UCIIOJIb30BaTh APYTYIO IIACTHHKY, TO MOJ AEHCTBHUEM HM3IY4YEHMs C TOW K€ JJIMHON BOJIHBI
MakcuUMaybHasi SHeprusi PoTorneKkTpoHoB OyneT 6 3B. Onpenenutr paboTy BbIXOJa U3 ITOM
IUTACTUHKH, €CJIM JUIS IUIATUHBI OHA paBHa 6.3 3B.

Moayab 7: JjeMeHTbl KBAHTOBO MEXaHUKH, (PM3HMKH TBEPAOIO Tejla, AaATOMHOM (PU3HMKH

1. Yactuna aBmkeTcs MO OKPYXKHOCTH paguycoM 8.3 MM B OJHOPOJHOM MarHUTHOM IOJe,
HaANpPsDKEHHOCTh KOToporo paBHa 18.9 kA/m. Hailitu nnuny BonHb! e bpoiins yacTuisl.

2. Kunetndeckas »Heprus »dJIeKTpoHa B aroMme Bojopojga okosno 10 »B. Hcmonesys
COOTHOILIEHUE HEOMPEIETICHHOCTH OLIEHUTh MUHUMAaJIbHbIE JIMHEWHbIE pa3Mephl aTOMa.

3. DJEKTPOH HAXOAUTCS B MOTEHUMAIBHOM sluKe mupruHoi 0.5 aM. OnpenenuTs HaMMEHbBITYIO
Pa3HOCTh SHEPTUH SHEPIETUYECKUX YPOBHEU JICKTPOHA.



. Ucxons m3 Moaenu CBOOOAHBIX 3JIEKTPOHOB, OIPENENUTh YUCIO COYIapeHHil, KOTopoe
UCIBITBIBACT DJEKTPOH 3a 1 ¢, HaXoIsICh B MeTajjie, €CJIM KOHLEHTpPalus CBOOOTHBIX
AJIEKTPOHOB paBHA 102 M2, Vaenbuas MIPOBOAMMOCTE MeTauta 10 Mcm/M.

. Ypoenb @epmu B repmanuu nipu T=300 K pacnonoxken Ha 0,1 3B Bblle moToIKa BaJICHTHON
30Hbl. PaccuMTarh pPAaBHOBECHYIO KOHIIEHTPALMIO 3JIEKTPOHOB M JBIPOK B 3TOM
MOJIYTIPOBOTHUKE.

. 32 Kakoe BpeMs pacnagaercs YEeTBEpTh HAYaJbHOIO KOJUYECTBA SAEP PAJAUOAKTUBHOIO
M30TOIa, €CJIA [IEPUOJ] €ro nojypacnana 24 yaca?

. ATOMHOE s1po, TMOTJOTHBIIEEe Y- (GOTOH C JUIMHOM BomHbl A = 0,2 1M, OpUOUIO B
BO30Y>KJICHHOE COCTOSIHUE U pacHalioch Ha OTJEJbHbIE HYKJIOHBI, pa3JIeTEBIIUECS B pa3HbIE
ctoponbl. CymMMapHasi kuHeTuueckass 3Heprus T HykinoHoB paBHa 0,6 M»aB. Omnpenenuth
sHepruto cBsa3u EcB aTomHOrO sifpa.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa npukinamnoit u TeopeTHIecKoil Gu3nKu

HaCHOPT IK3aMCHA
no gucuumnianHe «@usmukay», 1 cemectp

1. Meroauka oLeHKH

DK3aMeH MPOBOIUTCS MUCbMEHHOM (opme, 1o TectaMm. Tect popMHUpyeTcst B COOTBETCTBHU
CO CIIMCKOM BOIIPOCOB, BEBIHOCHMBIX Ha 3K3aMEH, IPUBEJCHHOM HIke. TecT conepkut 24 Bompoca,
KOTOPBIE TEPEKPHIBAIOT BCE NUIAKTUYECKHE E€IUHULBI, W3ydacMble 110 AUCUUILIMHE «DHU3UKa» B
IIEPBOM CEMECTPE.

IIpumep Tecra aJ1sl IK3aMeHa

TecT mo AUCHUILINHE «PU3HKaY,
MOAYJIb «MexXaHUKa U TEePMOAUHAMMKA»

Buvioepume nomep (uiu nomepa) npasuibHuIX 0Meen o6
K npeonazaemvim HUHce mecmosvbim 3a0aHUAM

Ne TecrtoBbIe 3a/1aHUs

1 HapaH_IIOTI/ICT maccou 54 kr nmagacT BHU3, B KaKoOH-TO MOMEHT BPEMCHU €TI0 YCKOPCHUC PABHO

7,6 M/ c? Omnpenenurte CHUITy COTPOTUBIECHHE BO3/IyXa B HBIOTOHAX) B 9TOM MOMEHT BPEMEHHU.
Bapuanmuvi omeemos:

1) 540.

2) 529.

3) 410.

4) 119

5) 760.

Baw evioop:

2 | Kunetnueckas sHEeprusi KaTsIIerocsi CO CKOPOCThIO 1 M/c 0e3 CKoJibkeHHsI 00pyda Maccoi
1 kxr paBHa (B )

Bapuanmuot omeemos:

0.50

0.75

1.00

1.50

. 175

Bauw svioop:

asrLONE

3 | MonspHas TerI0eMKOCTh HIeaThbHOTO Ta3a 3aBUCHUT OT:
Bapuanmuvt omeemoes:

1. or maBienus u o0ObEMa rasa

2. OT THITa MOJICKYJI U TEMIIEPATyPhI

3. TOJBKO OT TeMIlepaTypbl

4., TOJBKO OT YMCJIa CTEIEHEN CBOOOIBI

5. OT TemmepaTypsl ¥ UMCIa CTENEHEH CBOOOIbI
Baw evioop:




OHTPOIHUS YMEHBIIAETCS B MPOIIECCe:
Bapuanmuvr omeemoes:

1. TtasHUsA cHera.

2. oOpa3oBaHus TyMaHa.

3. o0pasoBaHmus JIbJIA.

4. KpHUCTaJUIM3allMM BEILECTBA.

5. MaBJeHHs BELECTBa.

Baw evioop:

2. Kputepun oneHku

* OtBeT Ha HK3aMEHAIIMOHHBIM TECT CUMTAETCS Hey0BJIeTBOPUTEIbHBIM, €CIIU CTY/AECHT IPUBEI
MpaBWibHbIE OTBETHI MeHee 4eM Ha 50% BompocoB. OlieHKa 3a dK3aMEeH 10 TECTy B 3TOM
ciryyae coctaisieT oT 0 1o 19 6amioB, B 3aBUCUMOCTH OT OOIIEr0 YMCiia IPaBUIbHBIX OTBETOB.

* OTBeT Ha SK3aMEHALMOHHBIA TECT 3aCYMTHIBACTCS HAa MOPOrOBOM YPOBHE, €CIIM CTYICHT
HpUBeJl IPpaBUIIbHBIE OTBETHI Ha 12-17 BorpocoB. OneHka 3a 9K3aMeH 110 TECTY B 3TOM Cllydyae
coctasisier oT 20 10 29 6ayIoB, B 3aBUCHMOCTH OT OOILET0 YHCIIa TPABHIBHBIX OTBETOB.

* OtBeTr 3K3aMEHAIMOHHBIM TECT 3aCUMTHIBACTCS Ha 0a30BOM YpPOBHE, €CJIM CTYAEHT NPHBEN
npaBuibHble O0TBeThl Ha 18-20 BompocoB. OneHka 3a 5K3aMEH 10 TECTy B ITOM Ciydae
coctasisier oT 30 10 34 GayI0B, B 3aBUCUMOCTH OT OOILEro YMCiIa MPaBUIbHBIX OTBETOB.

* OtBeT Ha PK3aMEHAIIMOHHBII TECT 3aCUMTHIBACTCS HAa MPOABHHYTOM YPOBHE, €CIH CTYICHT
HpUBEIl [IPaBUIIbHBIE OTBETHI Ha 21-24 BompocoB. OueHKa 3a 5K3aMeH 110 TECTY B 3TOM Cilydyae
coctasisieT oT 35 1o 40 6GayIoB, B 3aBUCHMOCTH OT OOILET0 YHCIIA TPABHIIBHBIX OTBETOB.

3. IIkaJja oueHkKn

DK3aMEeH CUMTAeTCs CIaHHBIM, €CJIM CyMMa 0aJsioB 3a paboTy B ceMecCTpe U 3a SK3aMeH
coctapsieT He MeHee 50 6amoB (mo 100 6anmpHOI mKae).

B o0meit onieHKe Mo AUCIHUIIMHE SK3aMEeHAllMOHHbIE OaJlIbl YUUTBHIBAIOTCS B COOTBETCTBUHU C
IpaBUJIaMu OAJUIbHO-PEUTUHTOBOM CHUCTEMBI, IPUBEACHHBIMU B paboyeil mporpamme
JUCLUTUINHBI.

4. Bompocsl K 3k3aMeny 1o aucuumimae «®usuka» (1 cemectp)

1. NnepunaneHble cucTeMsbl OTCUETA. [I[pUHIAIT OTHOCUTEIBHOCTH.

2. Ummynbce, HEprust 1 Macca CBOOOTHON PEISITUBUCTCKON YacTUIlbl. CBSI3b MEXIY HUMHU.
Jpyrue xapakTepUCTHKH IBUKEHUS: IEPEMEIIEHIE CKOPOCTh, YCKOPEHHE U T.JI.

3. IlpeoOpaszoBanus Jlopenua. Cnencrsus u3 npeodpasoBanuiil JlopeHua (cokpaleHne 1I1HbI,
3aMeJlJIEHHE BPEMEHU, PEIATUBUCTCKUM 3aKOH CIOXKEHHS CKOPOCTEN ).

4. lHBapuaHTHbBIE BEIMUMHBI B PEJIATUBUCTCKON MEXaHUKE: HHTEPBaJl, COOCTBEHHOE BpeMs,
Macca, CKOpOCThb CBETA.

5. 3aKOHBI COXpaHEHUs UMITYJIbCa U SHEPTUHU U UX MPUMEHEHUE JIJIs aHalln3a POLECCOB
pacraaa 4acTull (WM CTOJIKHOBEHHUS).

6. PaboTa cuiibl 1 KMHETHYecKas SHeprus (peasiTUBUCTCKas U Kiaccuyeckas). Teopema o
NPUPAIICHUHA KUHETUYECKOW SHEPTUH.

7. lloTentmansHoe nose cwi. Hupkymnsaus cunel. PaboTta u moteHnuanbpHast sHeprusi. CBsizb
CHUJIbI C TOTEHIUAJIBHON HEPTHUEM.

8. MOMEHT UMITyJIbCca YaCTHIIBl M CUCTEMBI YaCTHII. 3aKOH U3MEHEHHUS U COXPAHEHUSI MOMEHTa
UMITyJIbCA.

9. BpamarenbHoe ABM)KEHHE TBEPIOTO Tea. XapaKTePUCTUKH BpallaTeIbHOTO IBUKEHUS U UX
CBSI3b C XapaKTEPUCTUKAMU MOCTYNATENbHOIO ABUKECHHUS.

10. MomenT nHepuuu. MoMeHT uHepluuu npocreimux tei. Teopema Ll teitnepa.

11. Kunetnueckas sHeprus BpalaTeIbHOIO ABM)KEHNUS.




12. OcHOBHOE ypaBHEHHE TMHAMHUKY BpAIIaTeIbHOTO JIBUKECHHUSI.

13. TepmoauHaMuueckasi BEPOSITHOCTb. DHTPOIHUS — Mepa Oecropsiika U GyHKIIAS COCTOSTHUS.
CraTuCTHYECKUI CMBICI SHTPOIUH.

14. Temmnieparypa U AaBJI€HUE, X CTATUCTUYECKUI cMbICI. OCHOBHOE ypaBHEHHUE MOJIEKYIISIPHO-
KHMHETHUYECKON TEOPUU UICATIbHBIX Ta30B.

15. CraTtuctrueckoe pacnpeaeneHue MakcBeia no CKOpoCTsM.

16. bBapomerpuueckas ¢popmyna. CtaTuctudeckoe pacnpenencane bonpimana.

17. Crenenu cBOOObI. 3aKOH PABHOTO paclpeAesieHUs] JHEPTHHU 110 CTETIEHSIM CBOOOIBI.
BryTpeHHss dHeprus uacalbHOro rasa.

18. [IepBoe Hava0 TEPMOJMHAMUKY U €r0 MPUMEHEHHE K aHalu3y u3omnpoiieccoB. Pabora raza.
TennoeMKOCTH Ta3a Ipy NOCTOSHHOM 00BbeMe U MIOCTOSTHHOM JIaBJICHUH.

19. Anqunabatudeckuii mporecc, ypaBHEHUE aanadaThl.

20. Bropoe Hayasio TepMOIMHAMUKU. TepMOAMHAMUYECKOE ONPEEIIEHNE IHTPOINH. 3aKOH
BO3pacTaHUs SHTPOIUH.

21. ®usnyueckue OCHOBBI ACUCTBUS TeroBoi Mamuubl. [{ukin Kapho.

22. SIBnenus nepeHoca.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa npukinamnoit u TeopeTHIecKoil Gu3nKu

HacnopT IK3aMCHa

o JTUCHUIIJIMHE «‘DHZ}HK&», 2 ceMecTp

1. Meroauka oleHKH

DK3aMeH MPOBOAUTCS B MUCbMEHHOM (hopme, o Tectam. TecT popMupyercs B COOTBETCTBUH
CO CIIMCKOM BOIPOCOB, BBIHOCUMBIX Ha 3K3aM€EH, IPUBEJECHHOM HIKe. TecT conepkut 24 Bompoca,
KOTOpBIC MEPEeKPhIBAIOT BCE MUIAKTUYECKUE €IMHHIIBI, M3ydaeMble Mo aucuuruiiae «Dusuka» BO
BTOPOM CEMECTPE.

HpHMep TECTa AJI1 OK3aMCHa.

Tect mo gucnuminne «@u3ukay, 2-it cemectp
Mopynb: «aekrpomardeTu3m. Kosedanusi 1 BOJTHBD.

Buvioepume nomep (uiu nomepa) npasuibHuIX 0Meenoe
K npeonazaemvim HUHce mecmosvbim 3a0aHUAM

Ne TecrtoBble 3a/1aHUs

1 | Bvioepume npasunvnoe ymeepcoenue

Byzner nm npoTekaTh TOK 4epe3 rajJbBaHOMETP, BCTABICHHBIN @ @ @

B DJICKTPHUYCCKYIO LCIIb MEXKAY ABYMS OJMHAKOBBIMU
1apamu, 3apsbKeHHBIME IO OJTHOTO U TOTO XKe
MOJIOKUTEIBHOTO 3apsiaa (cM. puc.)?

A. Oyzer npoTeKaTh, 0Ka Iapbl HE pa3psaaTcs

b. Oyner mpoTekaTh MOCTOSIHHO

B. He Oyner nporekath

I'. Oynet mpoTekaThb, €ClIU Iapbl COETUHUTh HAKOPOTKO

OrtBer:

2 | Bvibepume npagunivhoe ymeepicoenue.

IIpoBOJTHUK, COTHYTBIN B BUJI€ KOJIbLIA, TIOMEIIEH B OJJHOPOIHOE

MAarauMTHOEC II0JIC, KaK ITOKa3aHO Ha PUCYHKC. I/IHJIYKHI/ISI I10J14

BO3pacTaer co BpeMeHeM. [Ipu 3ToM MHIyKIIMOHHBINA TOK B @
IIPOBOJTHUKE UMEET HAIPABIICHUE:

B

A. TI0 9acoBO¥ CTpETKE;
b. mpoTHB 4acoBOM CTPEIIKH;
B. MHAYKIMOHHBIN TOK HE BO3HUKAET.

Ortser:




3 | Boibepume npasunvnoe ymeepiwcoenue.

YacroTa 1 mepuo MaJibIX KoJieOaHuil P yBETUUYEHUN aMIUTUTY bl KOJICOAHHUH ...
A. HE H3MCHSIOTCS,

b. wacrora yBenuuuBaercs;

B. nepuon ymeHbaercs;

I'. gacToTa ¥ nIepuo yMEHbIIAKOTCA.

OrtBerT:

4 | Bolbepume npasunivhoe ymeepicoenue.

B BbIpaxkeHUU IS 3JIEKTPUYECKOTO OIS INIOCKOM MOHOXPOMAaTUYECKON 3JIEKTPOMAarHUTHOU
BOJIHBI

E =E, cos(7-10°t—2x+7/6)
(da3oBasi CKOPOCTh BOJIHBI paBHA
A Z 08

2

B. 7-10%;
B. 2-10°%:
I. «.

Ortser:

2. Kpurepun oneHku

* OrtBeT Ha HPK3aMEHAIMOHHBIN TECT CUUTAETCS HEeY/I0BJIeTBOPUTEIbHBIM, €CIIH CTYIECHT IIPUBET
IIpaBUJIbHBIE OTBETHI MeHee uyeM Ha 50% BompocoB. OrneHka 3a 3K3aME€H IO TECTy B 3TOM
ciydae coctasisieT oT 0 1o 19 0anoB, B 3aBUCMOCTH OT OOIIIETO YKCiIa IPABUIBHBIX OTBETOB.

* OTBeT Ha D5K3aMEHALMOHHBIM TECT 3aCUMTBHIBAETCSI HAa INOPOrOBOM YPOBHE, €CIM CTYIEHT
NpUBEIT IPaBIIIbHBIE 0TBETHI Ha 12-16 Bompocos. OneHka 3a SK3aMeH 10 TECTY B 9TOM CiIydae
coctasisieT oT 20 10 29 6ayioB, B 3aBUCUMOCTH OT OOILEro YHCiIa MPaBUIbHBIX OTBETOB.

* OTBeT 3K3aMEHALMOHHBIA TECT 3aCUUTHIBAECTCS Ha 0a30BOM YpPOBHE, €CIIM CTYIEHT IPUBEI
npaBuibHbIE OTBeTHl Ha 17-20 BompocoB. OneHka 3a 9K3aMEH IO TECTy B ITOM Ciydae
cocrtapysieT oT 30 10 34 6a/uioB, B 3aBUCHMOCTH OT OOIIIEr0 YHCIIa MPAaBUIBLHBIX OTBETOB.

* OTBeT Ha HK3aMEHAIMOHHBIN TECT 3aCUMTHIBAETCS HA MPOABHHYTOM YPOBHE, €CIM CTYIEHT
IIPUBEJI MPABUJIbHBIE OTBETHI Ha 21-24 BorpocoB. OLeHKa 3a 3K3aMEH IO TECTY B ATOM Cllydae
cocTasisieT oT 35 10 40 GayIoB, B 3aBUCHMOCTH OT OOILEr0 YMCIa MPaBUIbHBIX OTBETOB.

3. IlIkana oneHKH

DK3aMeH CyHuTaeTcs CHAaHHbIM, €clii CyMMa OayuioB 3a paboTy B CEMECTpe U 3a HSK3aMeH
cocraBmnsieT He MeHee 50 6amioB (mo 100 GamnpHOIM mIkane). B olreit oreHke Mo JUCIHUILTNHE
9K3aMEHAIMOHHBIE OaIbl YYUTHIBAIOTCS B COOTBETCTBHH C TMpaBUJIaMHU O0aUTbHO-PEHTHHTOBOM
CUCTEMBI, PUBEJICHHBIMU B paboueii mporpamme

JTUCIUTUIAHBI.




© ©

10.

11.
12.

13.
14.

15.
16.
17.

18.

19.
20.

21.
22.
23.

24,
25.

26.
27.

28.
29.
30.

31.
32.

4. Bompocsl K 3k3aMeHy no qucuumuinHe «®@usuka» (2 cemectp)

Onektpuyeckuid 3apsin. Ero cpoiictBa. 3akon Kymona. 3Onexrpuueckoe mone. HampspkeHHOCTH
3JIEKTPUUECKOTro 1mois. [IpuHIum cynepno3uiuy moeu.

[MonsiTrie 0 MoToKe BekTOpa. Teopema Iaycca mist Bektopa £ . Pacuer 31eKTpocTaTHueckoro moss ¢
nomoIneko Teopema ["aycca.

TeopeMa 0 IUPKYJIAIOHUU BEKTOpPaA E. IToTeniuan. HOTCHHI/IaIII)HHﬁ XapaKTep SJICKTPOCTATUICCKOI'O

nosist. CBsI3b MEXK/Ty OTEHIMATIOM U BEKTOPOM £ .
[Tone anexTpuyeckoro 1unos. JJumnoabHeIil MOMEHT.

SHGKTpI/I‘IeCKOG IoJjic B MOUIJICKTPUKAX. Twurnel AUIJICKTPUKOB. HOJISIpI/IBOBaHHOCTI) P. TeopeMa

—

Taycca mist Bektopa P .

Bekrop snextpuueckoro cmeutenust D . Cesi3b mexay Bektopamu D, P u E. Jlusnextpuueckast

- =

npouunaemMoctsb. ['pannunsie yenosus st £, D .

DJeKTprUecKoe Moje B MPOBOJHUKAX. HampsmKeHHOCTh 3JEKTPUYECKOTO IMOJIs BOJHM3HM MOBEPXHOCTH
3apsDKEHHOTO TIPOBOIHUKA.

[ToTeHnman npoBoIHUKA. DIEKTPOEMKOCTh. KoHAEHCATOPBL.

OHeprus MEeKTPUYECKOTro MOJIs.

2. 4.C., HampspkeHue. DJEKTPUUECKHM TOK, IUIOTHOCTh Toka. 3akoHel Owma, [xoyns—Jlenma B
nmud dhepeHnuanpHON Gopme.

B3aumopeiicTBUe IBWKYILIMXCS 3aps10B. MAarHuTHOE I0J€ IBMKYILETOCs 3apsiaa.

3akon buo-Capapa-Jlamnaca. Ilpumenenne 3akona buo-CaBapa-Jlammaca nmst pacdeTa WHIYKITUU
MarHUTHOTO MOJISI IPSIMOTO U KPYTOBOTO TOKOB.

Teopema I'aycca i1 BekTopa B. TeopeMa 0 HUPKYIALUU BEKTOPA B . MarnutHOE 10I1e COICHOMA.
Cuna Jlopenua. Cuna Ammepa. B3aumonelicTBue mapajiebHBIX TOKOB. JIBMOXKEHHE 3apsDKEHHBIX
YyaCcTull B MarHuTHOM II0JIC.

KoHTyp ¢ TOKOM B MarHuTHOM 1ojie. MarHUTHBIM MOMEHT.

Pabora o nepemenieHno NpOBOAHNKA U KOHTYypa ¢ TOKOM B MarHUTHOM IIOJI€.

JBkeHue 3apsyKeHHBIX YacTUI] B MATHUTHOM II0JI€.

MarautHoe T1ojie B BellecTBe. Buabl MaruetukoB. HamarawdenHocts J . HanpsxenHocTh
MarauTHOro nonst H . MaruuTHast npoHuiaeMocts. OCHOBHBIE 3aKOHBI MArHUTOCTATHKH B BEIIECTBE.

I'paHn4HBIE YCITOBHS ISl BEKTOPOB Bu H.

3aKkOH OJIGKTPOMarHUTHOM WHAyKOuW. Ilpupoma aJIeKTpOMAarHUTHOM MHAYKIMH. Buxpesoe
anexkTpudeckoe nojie. CamonHIyKIus. UHAYKTHBHOCTH COJIEHOHIA.

OHeprusg MarHUTHOTO NoJs. [II0THOCTE PHEPTUH AIEKTPOMATHUTHOTO MTOJIS.

Tox cMmeniennsd. YpaBHeHue Makcpeiia o nupkyisanuu Bekropa H. Cucrema ypaBHeHunit Makcaena.
Konebanus. 'apmonmueckne KoeOaHUST W WX XapPaKTEPUCTHUKHA. [apMOHWYECKHUN OCIHILISATOP.
JduddepennmansHoe ypaBHEHHE TAPMOHUYECKOTO ocyunsTopa. [IpuMepsl.

OHeprus rapMOHUYECKOT0 OCHUILIATOPA.

Meton BekTOpHBIX nuarpamm. CriokeHHe KoJeOaHWH OJHOTO HANpaBIeHHS C OJWHAKOBBIMH H
OyM3KMMH yacToTamu. bruenus.

CroxeHue B3aMMHO — NEPIeHIUKYISIPHBIX KoJleOaHuil.

3aryxaromue kosiebanus. uddepeHunanbHoe ypaBHEHHE 3aTyxarouux koseOanuid. Ilapamerpsr
3aTyXalnux KoineOaHui, nx GU3nIecKnuii CMBICIL.

Bomyxnennbie  konebanus.  JuddepeHumanbHoe  ypaBHEHHE — BBIHYKACGHHBIX — KoyieOaHUIL.
AMIUTMTYAHO-4acTOTHAsI U (a30-4acTOTHAsI XapaKTEPUCTHKH BBIHYKICHHBIX KosieOaHuil. Pezonanc.
BonHbl. YpaBHEeHHUs TUIOCKOH M cdepudeckoir BomH. BomHoBoe ypaBHeHune. dazoBast u rpymmoBas
CKOPOCTH.

OneKTpOMarHuTHbIE BOJHBI. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

IlepeHoc sHepruu s3nekTpoMarHuTHOM BoJiHOM. BekTop ITolHTHHTA.

OTtpakeHHe 1 IpeIoMIICHHE 3JIEKTPOMArHUTHBIX BOJIH HA TPAHMIIE Pa3/iena JBYX IUIIEKTPHUKOB.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa npukinamnoit u TeopeTHIecKoil Gu3nKu

HaCHOPT IK3aMCHA
no gucuumninHe «Pusnkay», 3 cemecTp

1. Meroanka OLEeHKHA

DK3aMeH MPOBOAUTCS B MUCbMEHHOM (hopme, 1o Tectam. TecT popMHUpyeTcs B COOTBETCTBHU
CO CIIMCKOM BOIIPOCOB, BEBIHOCHMBIX Ha 3K3aMEH, IPUBEJCHHOM HIke. TecT conepkut 24 Bompoca,
KOTOPBIE TEPEKPHIBAIOT BCE NUIAKTHYECKHE EIUHHULIBI, M3ydaeMmble IO auciyiuimHe «Dusnka» B
TPETHEM CEMECTPE.

IIpumep Tecra aJ1sl IK3aMeHa
TecT Mo aucuHMMINHe «OU3NKaY.
Mopynb: «OnTika. Jj1eMeHTbl KBAHTOBOM MeXaHMKH, TBEPAOIo TeJia,
aTOMHOM U siiepHOH (PU3UKHU.).

Buioepume nomep (unu nomepa) npaguibHvIX 0nMeemos
K npeonazaemvim HUIHCE MeCmO8bIM 3A0AHUAM

Ne TecToBbIe 3a/1aHU

1 JIyu cBeTa nmajaer Ha CTEKJISHHYIO IUIACTUHKY C TOKas3aTesleM mpenomiieHus N = V3. Ecm
NPEIOMIIEHHBIH JTyd OKazajics MEepHeHIUKYISPHBIM K OTPaXEHHOMY, TO yrojl MajeHus
paBeH. ..

A) 90°
B) 60°
B) 45°
T) 30°

Omeem:

2 | CBer majaer Ha 3epKajlbHYyIO IUIACTUHKY. Eciu yncno (OTOHOB, MajalonMX HA €AMHUILY
MOBEPXHOCTH B €IWHUILy BPEMEHH, YMEHBIIUTh B 2 pa3a, a 3epKaJbHYIO IUIACTHHKY
3aMEHUTh YEpHOM, TO JIaBJICHUE CBeTa!

A) ocTaHeTCs HEU3MEHHBIM

b) yBennuuTcs B 2 pasza

B) yBenuuures B 4 paza.

I') ymenbmntcs B 2 pasza

M) ymenbmutes B 4 paza
Omeem:

3 Ha 2 p - HO,I[O6OJ'IO‘IKC aToMa MaKCUMAaJIbHO BO3MOKHOC YHUCJIO OJICKTPOHOB...




A)2
B) 4
B) 6
I)8

Omeem:

HeiiTpoHn pacnamaercs mo cxeme...

A No>p+y+v
B) n+v—p+e
B) nN—o>p+e +v

N N+v—o>p+u

Omeem:

2. Kpurepuu oneHku

OTBeT Ha ’K3aMEHAIMOHHBIA TECT CYMTACTCS HEYAOBJIETBOPUTEILHBIM, €CIIH CTYJICHT ITPHUBEI
npaBWIbHbIE OTBETHI MeHee yeM Ha 50% BompocoB. OleHKa 3a 3K3aMeH 10 TECTY B 3TOM
ciydae coctasisieT ot 0 1o 19 0anoB, B 3aBUCMMOCTH OT OOIIIETO YKCia PABUIBHBIX OTBETOB.
OTBeT Ha HK3aMEHAIIMOHHBIN TECT 3aCUMUTHIBACTCS HA INOPOTOBOM YPOBHE, €CIIU CTYAEHT
NpUBEIT NIPaBUIIbHBIE OTBETHI Ha 12-16 Bompocos. OneHka 3a SK3aMeH 10 TECTY B 9TOM CiIydae
coctasisier oT 20 10 29 6ayioB, B 3aBUCUMOCTH OT OOILEro YMCiIa MPaBHIbHBIX OTBETOB.

OTBeT >K3aMEHAIMOHHBIA TECT 3aCYUTHIBACTCS Ha 0a30BOM YpPOBHE, €CIIM CTYIEHT IPHUBEIN
npaBuibHbIE OTBeTHl Ha 17-20 BompocoB. OneHka 3a 9K3aMEH IO TECTy B ITOM CiIydae
cocrasiisieT oT 30 10 34 GanoB, B 3aBUCUMOCTH OT OOIIIETO YKCIIa IPABUIBHBIX OTBETOB.

OTBeT Ha K3aMEHAIMOHHBIM TECT 3aCUMTHIBACTCS HAa MPOABMHYTOM YPOBHE, €CIM CTYAEHT
IpUBEJ NpaBUiIbHbIE OTBETHI Ha 21-24 BompocoB. OrieHKa 3a SK3aMeH IO TECTY B ATOM ClIydae
cocTasisieT oT 35 10 40 OayioB, B 3aBUCHMOCTH OT OOILEr0 YHMCIIa MPaBHIbHBIX OTBETOB.

3. IlIkana oueHku.

DK3aMeH CyuTaeTcs CAaHHbIM, €clii CyMMa OayuioB 3a paboTy B CEMECTpe U 3a HSK3aMeH
cocraBmnsieT He MeHee 50 6amioB (mo 100 GamnpHOIM mIkane). B obrieit oreHke Mo JUCIHUILTHHE
9K3aMEHAIMOHHBIE OaIbl YYUTHIBAIOTCS B COOTBETCTBHH C TMpaBUJIaMHU O0aUTbHO-PEHTHHTOBOM
CUCTEMBI, PUBEJICHHBIMU B paboueil mporpaMmme JUCIUTLITHHBL.

4. Bompocsl K 3k3aMeHy 1o Aucuunianne «®u3ukay» (3 cemectp)

1. KorepentHoctb. WHTepdepennust BomH. YciioBus WHTEPPEPCHIMOHHBIX MAaKCUMyMOB H
MUHUMYMOB. CTOSTIHE BOJTHBI.

Pacuer mHTephepeHIMOHHONW KapTHUHBI OT ABYX HCTOYHHMKOB. lllupuHa HHTEpdepeHIMOHHBIX
TOJIOC.

HuTtepdepeniys cBeta B TOHKUX IIeHKaX. Konbiia HeroToHA.

Jdudpaxus ceetoBsix BosH. [Tpunmun [olirenca-Openens. Meron 30u Openens.

Hdudpaxnus OpeHens Ha KPyTiIioM OTBEPCTUH, JHCKE.

HMudbpakius Opayrrodepa Ha oo menu. JudpakipioHHas perieTka.

N

o 0r~wW



B2 oo~

12.

13.

14.

15.
16.

17.
18.

19.

20.

21.
22.

23.

24,
25.
26.
27.
28.
29.

0.

. BomHoBbie cBoiicTBa BemectBa. l[mmore3a me bpoitnsa, BomHBI ae  bpoitms.  OmBITHL,

TTonspu3amus ceera. Tumbsl momsapusanun. 3akoH Mamoca. 3akoH bprocTepa.
TerutoBoe n3myyenne. XapakTepUCTHKH U 3aKOHBI TETUIOBOTO M3ITyYCHHUS.
Buemnnit potoaddekt u ero 3aKoHsI.

O dext Kommntona.

MOATBEPKIAIOIINE KOPITYCKYIISIPHO-BOITHOBOM yaan3M YacTHI] BEIECTBA.

CooTHOIIEHHE HEONPEEIEHHOCTEH Kak MpOsABIEHHE KOPIYCKYJISPHO-BOJIHOBOIO Tyaan3Ma
BEIIECTBA.

BonnoBas ¢ysnkums, e€ Qusmuecknit cmpici. YpaBHeHwe llpenuHrepa mist CTalMOHAPHBIX
COCTOSIHUM.

OJeKTpOH B OJHOMEPHOH TOTEHUWAILHOW fMe ¢ OECKOHEYHO BBICOKHMH CTEHKaMHU.
KBanToBanue sHeprumu.

TynnenbHbI 3¢ dexT. KBaHTOBBIN rapMOHUYECKUN OCHHIIISTOP.

AtoM Bomopona. KBaHToBaHHME SHEPTMM M MOMEHTa HMMIyJbca. |maBHOe, opOUTaIbHOE H
MarHUTHOE KBAaHTOBbIE YHCNA, UX (PU3NIECKUN CMBICII.

I'mpomarautraoe otHomenne. OupT lltepra u I'epnaxa. Criun anextpoHa. DddexT 3eemana.
[MpuHIMI HEPAa3TUUYUMOCTH TOXKIECTBEHHBIX dacThll. PepmuoHbl U 6030HBI. [TpuHmmn Ilaymu.
Pacripenenenne 31eKTpOHOB B aTOME IO COCTOSTHUSIM.

Pacmieruienne sHepreTHUECKMX ypPOBHEH aTOMOB IpH OOpa30BaHMU MOJEKYNI. MoneKysipHble
CHEKTPBI M UX OCHOBHBIE 0COOEHHOCTH.

OneMeHThl 30HHOW TEOpUH TBEpIOro Tena. PaciierieHue 3HepreTH4ecKUx ypoBHEH aTOMOB U
00pa3oBaHME YHEPTETHUECKUX 30H B KpHUCTa/uIaxX. [IM3IEeKTPUKH, MOTYNPOBOJHUKH, METAJIIBI C
TOYKH 3PEHUS 30HHOU TEOPUH.

[TonsiTue o kBaHTOBBIX cTaTHcTUKaX boze-DitHmreitna u ®epmu-/lupaxa.

JuHamuKka »IIeKTpOHAa B KpUCTAIDIMYECKOH pemietke. DddektuBHas Macca. KonmeHTparus
JIEKTPOHOB U JIBIPOK B MOIYNIPOBOJHUKAX.

Oyukuusa  pacnpeneneHuss  Depmu-  [Iupaka.  Yposenp  ®epmu.  BeIpokIeHHBIH U
HEBBIPOKICHHBIHN 3JIEKTPOHHBIN ra3. DJIeKTPOHHBIH ra3 B MeTaJuIax.

ONEKTPONPOBOIHOCTE METAIIIOB, €€ 3aBUCUMOCTb OT TEMIIEPATYPBHI.

CoOcTBeHHBIE TIOTYPOBOJIHUKHU. DIEKTPONPOBOTHOCTD U €€ 3aBUCMOCTh OT TEMIIEPATYPHI.
IIpumecHbIe TOTYNPOBOAHUKH. DIEKTPOIIPOBOIHOCTD U €€ 3aBUCUMOCTh OT TEMIIEPaTyPBHI.
PannoakTHBHOCTB. 3aKOH PalMOAKTHBHOTO paciajia.

Crpoenue snpa. SAnepHble peakuu.

®yHIaMeHTaJIbHbIE B3aUMOJIEHCTBHS. DJIeMEHTapHbIE YaCTHLIBI.



IIpaBuia arrecTanuu cTyeHTOB 10 Kypcy «PU3UKA»
¢ UTOTOBOM aTTecTanued B GopMe IK3aMeHa

1. PeiiTuHr cryaenTa no kypcy «®OH3MKay CKIAAbIBAETCS U3 PeUTUHra Rrec 32 TEKYIIYIO paboTy
B CEMECTPE U UTOTOBOTO PEUTHHTA Ryror 32 9K3aMEHAIIMOHHYIO PaboTYy:
R = Rrex + Ruror
HpI/I 3TOM MaKCUMaJbHOE YKUCIIO 0aJUIOB COCTABIISAET:
Riex. maxe = 60,  Ruror. maxe = 40, Ryaxe = 100

2. Texymas aTrecTanus cTyieHTa 110 Kypcy «Duzuka
3a TeKyI1yIo y4eOHYIO IeATeIbHOCTh HAUUCISIETCs CeIyloliee Yuciio 0aaioB

Pemienwue 3anau CamocrosiTesnibHOE
VYueOHast 1eATeIbHOCTh Brimonnenue
B ayAUTOPUHU pelieHue 3a1aq
CTy/eHTa 71a00paTOPHBIX PadoOT
(Texymias padboTa) (koHTpONBHAS paboTa)
MaxkcuManbHOE YUCIIO 30 10 20
6amoB
MuHnManabHOE YUCIIO 15 5 10
Oaos

MuHIMaIbHOE YUCI0 0ajIIoB OmpeacIIsICT JOIMYCK K 9K3aMCHY I10 (I)I/ISI/IKG.

3. JlomoJiHMTEJbHOE YHCJI0 0a1T10B
CryneHThl, NOJYyYUBUIME BBICOKME PEUTHUHIM K 13 KOHTPOJIBHON HENENe, MOTYT IIPETEHI0BaTh Ha
MIOJIy4YEHUE JIONOJHUTEIBHOIrO 4ucia 0amioB (MakcumyMm 10 40), KOTOpbIE MO3BOJSAT UM IOJIYYUTh
OLICHKY «OTIIMYHO» 0e3 claud IK3aMeHa («aBTOMAT).

VY4ebHast pabota 1o
JononHutensHas ydeOHas JocTimkeHre MPpU30BOro MecTa B
WHIUBHIYAILHOMY 3aJIaHUI0

ACATCIIBHOCTb CTYICHTA OJIUMITHAAC 10 (1)1/131/11(6
npenoaaBaTeysa

MakcuMaabHOE YHCII0 0aJsIoB 40 (cymmMapHO)

4. UtoroBas aTTecTanus CTyJAeHTa

Crynentsl, HaOpaBiiue 4ucio 0amioB He MeHee MuHHMMaibHOTrO (30) 3a Tekyuryro paboTy B
CEMECTpE, IOIYCKAKTCS Ha dK3aMEH.

dopma 3K3aMeHa — TUCbMEHHAs! W YCTHAsI — OIIPENIENSIETCS PENO01aBaTelIeM B Ha4yajle CEMECTpa.
MakcumanbHOe YHUCIIO 0ajlIoB, KOTOpbIE CTYACHT MOXET MOJy4YMTh Ha 3K3aMmeHe, paBHO 40.
MunrManbHOe 4yucio OanjioB, KOTOPHIE JOJDKEH IOJYYUTh CTYIEHT, MPETEHAYIOIIMH Ha OLEHKY
«ITocpenctBenHo», paBHo 20 (Ouenka E: 30 6amioB 3a cemectp + 20 6ayioB Ha SK3aMEHE).

ITo cymme tekymero peitunra (yyeOHas paboTa B T€UEHHE CEMECTPa) U UTOIOBOTO PEHTHHra
(pe3yabTaThl 3K3aMEHAIMOHHOM paboThl) ONpeAeseTcss CeMECTPOBBI PEUTHHT 10 Kypcy «Pu3nka» u
BBICTaBJISI€TCS OLIEHKAa B cOOTBeTCTBUU ¢ [lonoxenunem o 6amibHO-perTuHroBoi cucteme (bPC) onenku
noctkenuit crynentoB HI'TY:

JAunanason Ouenxka TpaguuuonHas
XapakrTepucTuka padoThl CTyAeHTa 6amoB | C 1o (4-ypoBHeBas)
PECUTHHIA IHIKAJIa OIICHKHU
«OTnI9HO» - paboTa BEICOKOTO Ka4eCTBA, YPOBEHP BBIMOIHEHUS | g7 _ 100 A+
OTBEYACT BCEM TPEOOBAHUAM, TEOPETHIECKOE COJICpIKaHKEe Kypca
OCBOEHO  MOJHOCTbIO, 0Oe3  mpobenoB,  HEOOXOAUMBIE | g4 _gg A
NPaKTHYECKHE HAaBBIKM pabOTBl C OCBOSHHBIM MaTepHaIOM E
c(OpMHUPOBaAHBI, BCE MPEIyCMOTPEHHBIE TPOTPaMMOi 00ydeHHUs = 2
yueOHbIe 3aJaHus BBINOJIHEHBI, KauecTBO uXx BbimosHenus | 90 - 93 A- 5 =
OLICHEHO YHCJIOM 0aJlIoB, OJM3KHM K MAaKCUMAIIbHOMY 3
«OdeHp xopomio» - pabora Xopouias, YpOBEHb BBHINOJHEHHUsS | 87 - 89 B+
OTBEYaeT  OONBUIMHCTBY  TpeOOBaHWH,  TEOPETHYECKOE =
CozilepKaHHE Kypca OCBOGHO MOJHOCTBIO, Oe3 mpobenos, | 84 -86 B %




HEO0XO/MMBbIE HaBBIKK PAOOTHI C OCBOCHHBIM MAaTEpUAIIOM B
OCHOBHOM C()OPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE TPOrPaMMOI
oOyueHMs] 3aJjaHHs  BBIIOJHEHbI, KayeCTBO  BBINOJIHEHUS
OOJNBIIMHCTBA M3 HHUX OLIEHEHO YHMCIOM OayljIoB, OJIM3KMM K
MaKCUMaJIbHOMY

80 - 83

«XOpoIIo» - YPOBEHb BBINOJHEHUS PAOOTHI OTBEYAET BCEM
TpeOOBaHUSAM, TCOPETHUECKOE COJIEP)KaHUE Kypca OCBOCHO
MOJIHOCTBIO 0€3 Mpo0eoB, HEKOTOPhIC MPAKTUYCCKUE HABBIKK
pabOTBI ¢ OCBOCHHBIM  MaTepuaioM  CHOPMHUPOBAHBI
HEJ0CTAaTOYHO, BCE MPEIYCMOTPEHHBIC MPOrPaMMON O0ydYeHUS
yueOHbIC 3aJaHUs BBIOJIHEHBI, KAaYeCTBO BBIMIOJHCHHUS HHU
OJHOTO M3 HHUX HE OIEHEHO MHMHUMAJIBHBIM YHCIIOM OajljIoB,
HeKOTOpre 13 BBIIIOJIHCHHBIX 3aI[aHI/H>'I, BO3MOXKHO, COI[ep)KaT
OLINOKHU

77-79

C+

74 -76

70-73

«YIOBJIETBOPUTEIILHO» - YpPOBEHb BBIIOJHEHUS pPaOOTHI
OTBEYaAET OOJIBIIMHCTBY OCHOBHBIX TPEOOBAaHUMN, TEOPETUUECKOE
COJIep’KaHUEe Kypca OCBOEHO YaCTUYHO, HO IPOOEsbl HE HOCAT
CYIIECTBEHHOTO  XapakTepa, HEOOXOIUMBIE IPAKTHUYECKUE
HaBbIKM PA0OTBI C OCBOEHHBIM MAaTE€pHaioM B OCHOBHOM
c(hopMHpOBaHbI, OOJIBITUHCTBO MPETYCMOTPEHHBIX IPOTrpaMMOi
o0ydeHuss y4eOHBIX 3aJaHUi BBIIOJHEHO, HEKOTOPBIE BHJIbI
3aJJaHHH BBIIOJIHEHBI C OMIUOKAMH.

67 - 69

D+

64 - 66

60 - 63

«IlocpencTBeHHO» - paborta cinabasi, ypOBEHb BBIIOJIHEHUS HE
OTBEYAET OOJIBIIMHCTBY  TpeOOBaHUM, TEOPETUYECKOE
coJepkKaHHE  Kypca  OCBOGHO  YacTMYHO,  HEKOTOpbIe
IPAaKTUYECKHE HaBbIKM pabOThl HE CHOPMHPOBAHBI, MHOTHUE
IPEIyCMOTPEHHBIE IPOrpaMMoii 00yueHHs yueOHbIe 3aJaHHsI He
BBINOJIHEHBI, JINOO KAayecTBO BBIINOJHEHHMS] HEKOTOPBIX M3 HHMX
OLIEHEHO YUCIIOM OalsioB, OJU3KUM K MUHUMAJIbHOMY

50 -59

VAOBJIETBOPUTEILHO

3a4YTECHO

«HeynosnerBoputenbHo» (C BO3MOXKHOCTBIO IEpecAayd) —
TEOPETUYECKOE COAECPKAHUE Kypca OCBOEHO YacTHYHO,
HEOOXO/JUMBbIE  MpaKTUYECKWe  HaBbIKM  pabOThl  He
c(hOopMHPOBaHBI, OOIBIINHCTBO MPETYCMOTPEHHBIX TPOrpaMMOit
o0yuyeHHsl y4eOHBIX 3aJJaHUI HE BBIIIOJHEHO, JIMOO KauecTBO UX
BBIOJIHEHUSI  OLEHEHO  YUCJIOM  OamioB, OJM3KMUM K
MUHUMAJIbHOMY; TIPU  JOIOJIHUTEIBHONH  CaMOCTOSITEIbHON
paboTe HaJ MaTepralioM Kypca BO3MOXKHO MOBBIIIIEHNE Ka4eCTBa
BBITNIOJTHEHMs] YU€OHBIX 3aJaHH.

25-49

FX

«HeynoBnerBoputenbHO» (0€3 BO3MOXKHOCTH TE€pecAaun) —
TEOPETUYECKOE CO/EepKAHUE Kypca OCBOEHO, HEOOXOIuMbIe
MpaKTUYECKHEe HaBBIKM paboThl HE CHOPMHUPOBAHBI, BCE
BBINIOJTHEHHBIE Y4eOHbIE 3a/laHusl COJep’KaT rpyOble OIIMOKH,
JOTIONTHUTENIbHASL CaMOCTOSITeNIbHAs padoTa HaJ MaTepuaioM
Kypca He NpHUBEIET K KaKOMY-JIMOO 3HAYMMOMY MOBBILICHHIO
KayecTBa BBIIIOJIHEHUS] YUEOHbIX 3a/1aHui

HEYAO0BJICETBOPHUTECIBHO

He 3a4YTEeHO

5. Ilpumeuyanus

Crynentsl, HaOpaBIIMe M0 AK3aMEHAIMOHHON ceccnn MeHee 30 OamioB, MOTYT IONYYUThH
HeJI0CTAaroIIee IS JA0IMycKa K dk3aMeHaM uuciio 6amuioB (30) myTeM JTUKBHIANNH 3a10JDKEHHOCTEH 110

yaeOHoM paboTe 3a ceMecTp.

CrynenTsl, HaOpaBIIMe TOCIE JUKBUAANNHK 33J0JDKEHHOCTEH MO Yy4eOHOW paboTe MeHee
24 6auIoB, HE JAOITYCKAIOTCA K 9k3aMeHaM. OHH TOJTy4JaroT OIIEHKY «HEYAOBIECTBOPUTEIBHO)» O€3 TpaBa

nepecaaun (F).




CTyleHTbl, TOJYYHBIINE OICHKY «HEYIOBJICTBOPUTEILHO» ¢ mpaBoMm mepecaadn (FX),
COXPAaHSIIOT CBOM TeKylui peituHr. [Ipu nepecmade Takoil CTyI€HT MOKET MPETEHA0BAaTh TOJBKO Ha
oLeHKy «ynosierBopureabao» (E, D).

CTyeHTbl, MOJYYUBIINE OICHKY «HEYIOBICTBOPUTEIbHO» Oe3 mpaBa nepecraauu (F), TepsioT
CBOM TEKYIIHUHA peHUTUHT. Takue CTyIeHThl M3y4aroT Kypc (M3UKK TOBTOPHO Ha IIaTHOM ocHoBe. [Tocie
MOBTOPHOT'O U3YYEHHUS IIPEIMETA CTYJACHT MOXKET MOJIYYUTh JHOOYIO OIICHKY.



1.

®denepalibHOE TOCYIAPCTBEHHOE OI0KeTHOE 00pa3oBaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS
«HoBocuOupckuii rocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCUTETY

Kadenpa npukinannoit u TeopeTHIecKoil Gu3uKu

IHacnopr J1abopaTopHOii padoThHI
no aucruiunHe «dusukay, 1,2,3 cemectphl

®axynpTeT POO

MeToauka oleHKH

CTyaeHT AOIDKEH: MOMYYUTh JOMYCK K J1abOpaTOpHOW paboTe; BBIIOIHUTH MU3MEPEHHs; 0(OpMHUTH
OTU€T 1O pe3yNbTaTaM U3MEPEHUIL; CIaTh MPOTOKOJ OTYETA U 3aIIUTUTD JJa00OpaTOpHYIO padoTy.

IIpu nomycke Kk Kakioi paboTe MPOBEPSIOTCS HAIMYME 3arOTOBJIEHHOIO MPOTOKOJIA U OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI (B YCTHOM WM NMUCBMEHHOH (hopme), mpeasiaraeMple CTyIEHTaM B OIMHCAHUU
K01 1a00paTopHOil paboThl U3 METOAUUECKUX ITOCOOUI:

1.

MexaHuKa U TEPMOJWHAMHKA: JTAOOPATOPHBIA MPAKTHKyM 10 (usuke mast 1, 2 KypcoB
Bcex ¢akynbTeToB u Qopm oOyuenuss / HoocuO. roc. texH. yH-T; [cocT.:. B. T.
Hy6posckwuii u ap.]. - HoBocubupck, 2015. - 78, [2] c. : win., Tabi.. - Pexxum nmocryna:
http://elibrary.nstu.ru/source?bib_id=vtls000221982

OnexTpuuecTBO M MarHetusM. Yactp 1: mabopaTopHbBIN MpakTUKyM IO Kypcy oOiieit
¢uzuku nas 1-2 kypco POD, ®OH, ®TD, N/10O Bcex HanpaBiaeHHU MOATOTOBKU U BCEX
dopm obOyuenust / HoBocub. roc. TexH. yH-T; [cocT. B. @. Kum, D. A. Komenes]. -
HoBocubupck, 2006. - 30, [2] C.. - Pexum JOCTYTIA:
http://www.library.nstu.ru/fulltext/metodics/2007/3266.rar

DNEeKTpUYecTBO M MarHeTu3M. Yacth 2: 1a0OpaTOpHBIA MPAKTHKYM IO Kypcy oOImei
busuku ans 1-2 kypcos Beex ¢akynbTeToB U popm oOyuenus / HoBocub. roc. TexH. yH-
T; [coct. . C. I'punbepr u np.]. - HoBocubupck, 2006. - 38, [1] c. : w.

KonebGanus u BomHBI: Ja00paTOpPHBIM MPAKTUKYM MO Kypcy obOmed ¢usuku ans 1-2
kypcoB PO®, ®OH, ®TD, /1O Bcex HampaBieHUH TOATOTOBKH U BceX (HOpM 00ydeHHUs
/ HoBocu®. roc. TexH. yH-T; [cocT. B. @. Kum, D. A. Komenes, 0. E. HeBckuii]. -
HoBocubupck, 2007. - 47, [1] c.: HIL.. - Pexum JIOCTYyTIA:
http://www.library.nstu.ru/fulltext/metodics/2007/3388.rar

Ontuka. JlabopaTopHsblil npaktukym. Yacts 1: yuebHoe mocodue / [B. I'. JlyOpoBckuii u
np.] ; HoBocub. roc. texn. yu-1. - HoBocubupck, 2007. - 59, [1] c. : wi.. - Pexum
nocryna: http://wwwe.library.nstu.ru/fulltext/metodics/2007/suhanov.rar

@dusnka TBEPJOro Tela: METOJUYECKOe PYKOBOJCTBO K JIaOOpaTOpHBIM padoTaM 1o
¢uzuke ans cryaeHToB 1-2 xkypcoB PO®, OTD, ®OH Bcex crenuanbHOCTENl U Beex
dopm obyuenusi / HoBocub. roc. TtexH. yH-T; [cocT. A. A. Kopumiosuu u ap.]. -
HoBocubupck, 2012. - 69 c. : .

SnepHas ¢u3MKa: MeTOIUYECKHE YyKa3aHUsA K JlabopaTtopHbIM pabdoram Ne 50-52 mo
¢uzuke ans 1-2 KypcoB Bcex crenuanbHocTell U Beex ¢opMm odyduenus /Hosocub. roc.
TexH. yH-T; [cocT.: O. B. Kubuc, 0. B. Cokonos]. - HoBocubupck, 2014. - 15, [3] c. :
ui.. - Pexxum nocryna: http://elibrary.nstu.ru/source?bib_id=vtls000199389

[Ipumep crimcka KOHTPOJIBHBIX BOIPOCOB K JJAOOPATOPHOM paboTe U CHMCOK JIAOOPATOPHBIX paboT
o auctuiuinee «P@u3nkay» B 1, 2 1 3 cemecTpax NpUBEICHBI HIXKE B 11. 4

[Ipotokon mabGopaTopHOM pPaOOTBI COCTOMT W3 TUTYIBLHOTO JIMCTAa, OT4ETAa W TPadUKOB,
BBIIIOJTHEHHBIX HA MWUIMMETpoBoW Oymare. @opmar mnuctoB mporokona -A4. OT4éT comepKut
CIIEAYIONIHE 00s3aTeNIbHBIE TyHKTHI:

1. Ilenu paGoThl.
2. Tabnwma mpuOopoB.


http://elibrary.nstu.ru/source?bib_id=vtls000221982
http://www.library.nstu.ru/fulltext/metodics/2007/3266.rar
http://www.library.nstu.ru/fulltext/metodics/2007/3388.rar
http://www.library.nstu.ru/fulltext/metodics/2007/suhanov.rar
http://elibrary.nstu.ru/source?bib_id=vtls000199389

PaGoune hopMysbl U HCXOAHBIC JaHHBIE.

TaGmuie1 u3MepeHuii.

Fpa(bmq/l 3aBUCUMOCTEH.

Be1Bo1BI IO JTAOOpaTOpHOH pabdoTe.

Bc€, 4To BO3MOXKHO, CTY/IEHT JOJDKEH OPOPMUTH €IIE TP MOJATrOTOBKE K JJAOOpaTOpPHOM padboTe

C”.U"P.w

Joma.

Bonee mompoOHBIE pEeKOMEHIAIMKM MO0 MaTeMaTudecko o00paboTKe W MpeCTaBICHHIO
pe3yJIbTaTOB M3MEPEeHU (PU3MYECKUX BEIWYMH, MOCTPOCHUIO TalOmui, rpadukoB U OPOPMIICHUIO
MPOTOKOJIA JTA0OPATOPHOI pabOTHI U3JIOKEHBI B TA00OPATOPHOM MPAKTUKYME:

N3mepenue Gpuanyeckux BeIUUUH: 1a00OPATOPHBIN MPAKTUKYM 1O (pusmke: yueOHOoe
noco6ue / [B. H. XonsBko u np.]; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2012. - 58,
[1] c.: mir., Tabn. - Pexxum nocrtyma: http://elibrary.nstu.ru/source?bib_id=vtls000169357.
[Tocne mpoBeneHUs U3MEPEHHU U UX 00paOOTKH (3aMOJIHEHBI TaOIUIBI U3MEPEHUH, TOCTPOCHBI
COOTBETCTBYIOIIME TpapUKud MPOBEPSIEMbIX 3aBUCHMOCTEH) CTYAEHT 3allMIaeT JabopaTopHYIO
paboTy, mpeacTaBisis 3aOIHEHHBIN IPOTOKOJI OTYETa C BEIBOJOM O IPOJICIaHHOM padoTe.
Ha 3ammre cTyneHT 0OOCHOBBIBAaeT CHEJIaHHbIE BBIBOJIBI M YCTHO OTBEYAaeT Ha BOIPOCHI,
npe/ularaéMble B ONMHMCAaHUHM KaXJOW J1abopatopHOil pabOTBl M3 METOAMYECKHX MOCOOui,
MIPUBEAEHHBIX BHIIIIE.

2. Kpurepum oneHKH

CryneHT cuuTaercs AOMYIICHHBIM K JabOpaTOpHOM paloTe, €ClIM OH HMEET 3aroTOBKH K
nabopatopHoii paboTe B BHAE NPOTOKONA M Jall MpaBUIbHBIE OTBETHl Ooniee uyem Ha 50%
KOHTPOJIBHBIX BOTIPOCOB.

Pabora cumraercs HeBBITIOJHEHHOW €CJIM MPH OTBETE HA KOHTPOJIBHBIE BOIPOCHI CTYACHT
JOMYCKAeT MPUHIIUITUAIBLHBIC OMIMOKU, HE BBIIOJIHHII SKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS, HEBEPHO
odopMIT OTUET WK HE 3AIMUTHIT PadoTYy.

Pabota cunTaercs BBIIOJIHEHHOW HA MOPOrOBOM YPOBHE, €CIIM HEOOXOIUMOE TEOPETUIECKOE
COJICp)KaHUE OCBOCHO YaCTUYHO, HO TPOOENbl HE HOCAT CYIICCTBEHHBIH Xapaktep (MpH JOMycKe
OTBCTHUJI Ha 60% KOHTPOJBbHBIX BOHpOCOB), BBITIOJTHCHBI JKCIICPUMCHTAJIBHBIC HCCICOAOBAHHA, B
COOTBETCTBHH C 3aJ[aHUEM K paboTe, opopMiIeH OTUET U Ha 3amuTe oTBeTHII Ha 60% BOIPOCOB.

Pabora cunTaeTcs BBIOJHEHHON HAa 0a30BOM YpOBHE, €Clii HEOOXOIMMOE TEOPETHUECKOE
COACPIKAHUC OCBOCHO IIOJIHOCTBIO, JAaHbI IPAaBUJIBHBIC OTBCTHI HaA OOJIBIIMHCTBO BOIIPOCOB IIpH
JIOTyCKe K paboTe, BBHIMOJIHEHBI SKCIIEPUMEHTANbHbIE UCCIIEOBAHUS, B COOTBETCTBHH C 33JJaHUEM K
pabote, oopMIIeH OTYET U HA 3aIIUTE OTBETUI Ha OOJIBIIIMHCTBO BOIIPOCOB.

PaGora cuuTaercs BBITIOJIHEHHOW Ha TMPOABMHYTOM YPOBHE, €CIM HEo0X0aumoe
TEOPETUYECKOe COJIEePKAaHHE OCBOCHO MOJHOCTHIO, JIaHbl MPABUJIbHBIE OTBETHl Ha OOJBIIMHCTBO
BOIIPOCOB TIPH JOIYCKE K paboTe, BHIMOIHEHBI SKCIIEPUMEHTANbHBIE UCCIEA0BaHMs, B COOTBETCTBUH
¢ 3a1aHueM K pabote, ohopMIIeH OTUET U HA 3alIUTE OTBETUII Ha BCE BOMPOCHI.

Huka JaGopaTopHbIX PpadoT 3a cemMecTp cocToMT u3 8§ paboT W cuuTaercs
He BbINOJHEHHBbIM, €CIM HE BBHINOJHEHA WU HE 3allMIleHa Jaxe OJHa W3 HHUX, U OIICHKa
cocrasisieT ot 0 10 14 6a10B (13 30 BO3MOXKHBIX, OTBEJICHHBIX Ha CEMECTP).

Iuka 1adopaTopHbIX padoT 32 ceMeCTP CUMTAECTCS BHINMOJTHEHHbBIM:

1) Ha mMoporoBoM ypoBHE, €CJTH CTYACHT moay4aeT ot 15 xo 20 6a/10B;
2) Ha 6a30BOM ypOBHE, €CJIM OIICHKA cocTaBisieT oT 21 10 25 6a/110B;
3) Ha MPOABUHYTOM YPOBHE, €CITH OIIEHKa cocTaBisieT oT 26 10 30 6asioB.

3. Ikajna oueHKH

B O6I_I_ICI‘/JI OLCHKE II0 JUCHHMIIINHE Oaibl 32  BBIINOJHEHHBIE J1a6opaToprle pa6OTBI


http://elibrary.nstu.ru/source?bib_id=vtls000169357

YUUTBHIBAIOTCS B COOTBETCTBUU C TPaBHIAMHU OaTbHO-PEHTHHTOBOW CUCTEMBI, MPUBEJACHHBIMHU B
paboueii mporpaMMe JUCIUILTAHBL.

4. TIpumep KOHTPOJILHBIX BONPOCOB K JIa00OpaTOpHOii padore.

JlabopaTtopnas pa6ora Ne 3. Cemectp 1.
W3yuenne BpamaTenpHOrO ABMKEHHS MasiTHHKa OOepOeka.

/Jlaiime omeéemul Ha npueedeHHble HUIICE 6ONPOCHL:

1. KakoBa mens mnaGopatopHoii paborei? Kakue BenmnuuHbBI B paboTe H3MEPSIOTCS
HEMOCPEICTBEHHO?

2. Kak HampaBjieHbl BEKTOPBI YTIIOBOM CKOPOCTU @ , YIIIOBOI'O YCKOPEHUS ¢ , PE3YJIbTHPYIOLIETO
MOMEHTA CHJI U MOMEHTA CUJI TPEHHUSI B ClIy4ae YCKOPEHHOTO BpaIieHus?

3. Kak BbI 3amuchIBacTe ypaBHCHHE NMHAMHKH BpPAlIaTEIHHOTO JBUKCHUS MAasTHHUKA B JAHHOMN
pabote?

4. KakoBa Monens HuTH? Kak cBOMCTBaA HIeadbHOM HUTH BJIUSIOT Ha BUJ KUHEMATHYECKHUX H
JTUHAMUYECKUX YpaBHEHUMN?

5. TlokaxuTe Ha pHUCYHKE BCE CHIIBI, JEHCTBYIOIIME HAa KPECTOBHUHY MasTHHUKA. [louemy B
YpaBHEHUU TUHAMUKHU BpallaTeIbHOTO ABMXKEHUs (1) HEe ydTeHBI MOMEHTHI HEKOTOPBIX W3
ITUX CHI?

6. Ilepeuncnute BCce MOMYIICHUS, TPU KOTOPBIX MOJTY4YaeTCsl JTUHEWHAs 3aBHCHUMOCTh YIJIOBOTO
YCKOpPEHHS ¢ OT MACChl m .

7. BpiBenuTe 3aBUCHUMOCTH YTIJIOBOTO YCKOPEHHS: OT MAaCChl OINMYCKAIOIIETOCS TIpy3a m B

NpUOIMKEHNU TMHEWHON 3aBUCUMOCTH ¢ (m ) .

8. Kak B pnanHOW paboTe paccuuTaTh OLIEHKY CTaHAAPTHOTO OTKJIOHEHHSI BEIUYUHBI: 7
BriBenute popmymy (14).

9. Kak o rpaduky nuneitHoi 3aBucUMOCTH (7) ¢ OT m OLIEHUTh MOMEHT CHJI TPCHHUSA?

10. Kak no rpaduxy iauHeiHo#i 3aBUCUMOCTU (7)  OT m OLEHUTh MOMEHT WHEPIMH MasTHUKA
O06epbOeka?

Ilepeyennb J1a6opaTopHBIX padoT, KOTOPbIEe HEOOXOAMMO BBINOJIHUTH CTYIEHTY
B 1 cemecTpe.

BBoanoe 3ansitue. OOpaboOTKa pe3ysIbTaTOB NPSIMBIX MHOTOKPATHBIX H3MEPEHH.

Pabora Nel. 3mepeHre BpeMeHH COyIapeHus yIpyTrux Tedl.

PaGora Ne2. M3mepeHne HauanbHOM CKOPOCTH MYJIM € TIOMOIIbIO OANTUCTUYECKOTO MasTHUKA

Pa6ora Ne3. M3yuenue BpamarensHOTO ABMKEHUs MasTHHKA O0epOeka.

PaGora Ne4. Onpenenenne MoMeHTa HHepuMU MasTHuka ObepOexka.

Padora Ne5. Onpenenenne OTHOLIEHUS TEIJIOEMKOCTel MeToiom Knemana u Jlezopma.

Pabora Ne7. M3yuenue pacnpenenenus bonsimana

Pabora Ne6. Onpenenenue ko3ppuiirieHTa BHyTPEHHET0 TPEHUs (BI3KOCTH) KUIKOCTH 10
metony Crokca.

Ilepeyennb J1a60paTOPHBIX PadoT, KOTOPbIEe HEOOXOAMMO BBINOJHUTH CTYIEHTY
BO 2 cemecTpe.

PatGora Nel0. M3yueHue 351€eKTpUYECKOro MOJIS.

PaGora Nell. M3yuenue paboThl HCTOYHHMKA MUTAHHUS.

PatGora Nel2. Onpeznenenue yaenabHOTO 3apsia 3JIEKTPOHA.

PaGora Ne20. CBoOoiHbIE KOJIeOaHUs B CHCTEME IBYX CBSI3aHHBIX MasiTHUKOB.
Padora Ne21. M3yueHnue crnoskeHus: KOIeOaHHIA.

PaGora Ne22. CoOcTBEeHHBIE 2JI€KTPOMAarHUTHBIE KOJIEOaHusl.



PaGora Ne23. BeiHyxeHHbIE KOJeOaHHs B KOJeOaTeIbHOM KOHTYPE.
PaGora Ne24. BonHbl Ha cTpyHE

Ilepeyennb J1ad0paTOPHBIX PadoT, KOTOPbIE HEOOXOAMMO BBINOJHUTDH CTYAEHTY
B 3 cemecTpe

PaGora Ne32. V3mepenue JUIMHBI BOJIHBI CBETA U YJIBTPa3ByKa JUPPAKIUOHHBIM METOOM.

PatGora Ne34. M3zyuenue nosisipu3alviv CBETa U BpallleHUs INIOCKOCTH MOJISIPU3ALIUH.

PaGora Ne37. Onpenenenue nocrossnHor Ctedana-bonpimana

Pat6ora Ne38. Onpenenenue nocrosuHoi lnanka

Padora Ned(. OnpeneneHue MUPUHBI 3alIPEIICHHON 30HbBI OJYIPOBOIHUKA.

Pa6ora Ned1. M3yuenue rpdexra Xosia, onpenencHue KOHIIEHTPAIIUU U TIOJIBH)KHOCTH
HOCHTEJIEH 3apsiia B IOJYIIPOBOJHUKE.

Padora Ned2 VccrnenoBanue ClieKTpallbHON XapaKTepUCTUKH (POTOPE3UCTOPA.

Pabora Ned4. MzyueHne xapakTepUCTHK 3JIEKTPOHHO-IBIPOYHOI0 NIEPEX0/IA.

Pa6ora NeS1. Onpenenenue 3Hepruu anbda 4acTHUIlBI 110 JUTMHE CBOOOIHOTO Ipodera.



