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PABOYAS ITIPOTPAMMA YUEBHOH JIUCIHHITJIMHDBI
duzuxka

Ob6pasoBatenbHas nporpammva: 27.03.04 YnpasneHue B TEXHUYECKUX CUCTEMAX, MPODUIb: ABTOHOMHbIE
VNH(OPMAaLMOHHbIE 1 YNPaBNAOLLME CUCTEMBI

Kypc: 1 2, cemectpbl : 123
®aKkynbTET NeTaTeNIbHbIX annapartos,

CemecTp
Ne Bupg geatenbHocTn 1 2 3
1 Bcero 3a4eTHbIX efuHULY 2 5 5
(KpeauTtoB)
2 | Bcero yacos 72 180 | 180
3 Bcero 3aHATWIN B KOHTAKTHOW 45 133 | 133
thopme, yac.
JNekumm, yac. 0 54 (54
MpakTuyeckKune 3aHATUA, Yac. 36 44 |44
NabopaTtopHble 3aHATUA, Yac. 0 18 (18
7 M3 HUX B aKTMBHOIA 1 0 16 |2
WHTEPaKTUBHOW (hopme, yac.
ATTecTaums, yac. 2 2 2
KoHcynbTaumm, yac. 7 15 (15
10| CamocTonaTenbHasa paboTa, yac. 27 47 | 47
Buabl camocTosTenbHO paboThl
11 (KypcoBoi1 NPOeKT, KypcoBas KoHTp| P3| Pr3
paboTa, PI'3, noarotoBka K '
KOHTPO/bHOW paboTe)
12| Bug atrectaumu 3 3 |3

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLEro obpasoBaHWs NO HanpasneHno (cneyunanbHocTK): 27.03.04 YnpaBneHve B TEXHUYECKMX
cucTemax

&I OC BBefeH B aeictame npmkasom Nel1l71 ot 20.10.2015 ., gaTa yTBepXaeHus: 12.11.2015 .

MecTo AucumnvHbI B CTPYKTYpe yuebHoro nnaHa: biok 1, 6a3oBas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 27.03.04 YnipaBneHve B TEXHUYECKUX CUCTEMAX

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

O®, npoTtokon 3acepaHuns Kadegpbl Ne9 ot 20.06.2017
YTBepX/aeHa Ha CoBeTe (paKy/bTeTa fieTaTe/IbHbIX annaparos, NpoTokon Ne 5 o1 21.06.2017

Mporpammy paspaboTan:
[OLEHT, K.(b-M.H. CuBbIX I". .
3aBepyrownii kageapoii:

[OUEHT, K.T.H. CTpenbros C. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kadeapoii Jlerkuin B. H.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenuyuna @IroC: OIIK.1 cnnocoGHOCTH NPEACTABIATH aIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIA
HAYTHYI0 KAPTHHY MHPA HA 0CHOBE 3HAHNISI OCHOBHBIX IOJI0/KeHMIl, 3aK0HOB W METO0B €CTECTBEHHBIX HAYK H
MATEMATHKH; ¢ YACHIU C/LEOVIOUUX PE3YIbHIANI08 00y UeHU:

34. 3HaTb OCHOBHbIE 3aKOHbI (IU3VKU, SBSOLLMECS 6A30BbIMM /151 PELLEHUS 3aaa4 NPOtecCUOHaLHO
LesTeNnbHOCTY

Komnemenyus @I0C: OIIK.2 cnioco0HOCTD BBISIBIATH €CTECTBEHHOHAYTHYIO CYIIHOCTH IIPodJaeM,
BO3HUKAIONINX B X0/1€ NP0 eccHoHAIBHOI 1esSITe TbHOCTH, IIPHBJIEKATH 1151 HX PellIeHHsI COOTBETCTBYIO Il
¢pu3nKo-MaTeMaTHUeCKAH ANNAPAT; ¢ HacHu CLeOYIOUUX PEe3YIbmMAamos ooy ueHus:

37. 6a30Bble 3HaHWS (hyHAAMEHTaNbHbIX pa3aenoB GU3NKN B 06bEME, HEOOXOAMMOM [N OCBOEHUS
(hM3NYECKMX OCHOB B 06/1aCTV NPOECCUOHAILHOM AEATENbHOCTU

y15. BbI6MpaTh NPOCTENLLIME MOZENN (U3NYECKIX 06BEKTOB 1 MPOLIECCOB

y6. YMETb MPUMEHATL OCHOBHbIE METO/bI (*JI/ISI/ILIECKOFO nccnegosaHuA SIBNEHWUIA N CBOICTB OOBEKTOB
MaTeprasibHOro Mmmpa

y8. YMETb N/1aHNPOBaTb U OPraHN30BbLIBaTb I'IpOCTeIZUJI/Ie IKCMEPUMEHTHI, O6paﬁaTblBaTb N aHaM3npoBaTb
NnoJiydeHHbIE PE3YNbTaTbl

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMNHbI

Tabnuua 2.1
PesynbTaTbl M3yuYeHUs AUCLMNINHBLI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUN

du3nka

OrlMK.1.34 3HaTb OCHOBHbIe 3aKOHbI (DU3NKN, ABSOLLMECA 6a30BbIMU [/151 peLleHmns 3ajad
npogeccnoHasIbHOWN AeATe/IbHOCTY

1.0 ¢pyHgaMeHTAIEHOM XapakTepe (pU3UKA B CTPYKTYPE €€ OCHOBHBIX Pa3/elIoB Nexumn; MpakTUYeCKMe 3aHATUS;

JTabopaTopHble paboThl;
CamocTosTenbHasa paborta

OrlK.2.37 6a30Bble 3HaHNA PyHAAMEHTa/IbHbIX pa3fenoB (U3MKN B 06beMe, He06X04UMOM
[151 0CBOEHUS (PM3MYECKMX OCHOB B 061aCTU NPOGeCCMOHaIbHOW AeATENIbHOCTH

2.0 CMEHe ecTeCTBEHHOHAYIHBIX I1apaurM (MUPOBO33PEHNUI) B HCTOPHIECKOM Nexumm; CamocTosTe bHast
pa3BUTHH (HUUKA paboTa

OlK.2.y8 ymeTb NiaHMpPOBaTb 1 OPraHn30BbIBaTb MPOCTENLLNE IKCNEPUMEHTDI,
obpabarTbiBaTh M aHaIN3MPOBATb MOJTYYEHHbIE Pe3y/ibTaThl

3.0 POJIH DKCIIEPUMEHTA B (1)I/ISI/IK€ H €€ pa3BUTHH ﬂeKLU/II/I; ﬂa60paTopr|e pa60'|'b|;
CamocrosaTe/ibHas pa60Ta

OIlMK.1.34 3HaTb OCHOBHbIE 3aKOHbI (DU3NKN, SBASIOLLMECH 6a30BbIMW /151 PeLLEeHMs 3a4a4
NPoecCUOHaNbHOM AeATeNIbHOCTYU

4.00 HJCaJIBEHBIX MOJEIIIX, IIPUMEHAEMBIX B Pa3sIMIHBIX pas/ieiax (I)I/ISI/IKI/I ﬂeKLI'I/II/I; ﬂpaKqueCKme 3aHATUS;

JNabopaTopHble paboTsl;
CamocTosaTenbHas paboTa

Orl1K.2.37 6a30Bble 3HaHUA PyHAAMEHTa/IbHbIX pa3aenoB (U3MKN B 06beMe, HE06X0AUMOM
A1 0CBOEHUS (PM3MYECKMX OCHOB B 061aCTU NPOGeCCMOHaIbHOWN AeATENBHOCTH

5.0 TpaHAIAX IPUMEHMMOCTH OCHOBHBIX (usHaecKix Teopuil: MexaHukn Heiotona, | [lekuuu; MpakTUUecKue 3aHATUS;
CIICTIMAIBHOM TEOPHI OTHOCUTEIBHOCTH DUHIITEHHA, TepMO IMHAMUKY H Na6opaTopHble paboThbl
MOJIEKYISIPDHOM (PU3UKH, STEKTPOJUHAMUKY M KBAHTOBOM MEXaHUKH

OlK.2.y15 Bbl6upaTh NpocTenLLmne Moaenm mnnyecknx 06 beKToB 1 NPOLLECCOB

6.0 MaTEMaTHIECKOM allllapaTe, IPUMEHIEMOM B pasINIHBIX pa3jenax (Hu3uKu Jekumu; MpaKkTUYeCcKne 3aHATUS;
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa
Orl1K.2.37 6a30Bble 3HaHUA PyHAAMEHTa/IbHbIX pa3fenoB (U3MKN B 06beMe, He06X04MMOM
A151 0CBOEHUS (IM3MYECKMX OCHOB B 06/1aCTU NPOGeCCMOHAIbHOWN AeATENbHOCTH




7.0 COBpeMEHHBIX KIMIOUEBEIX NpodaeMax (pH3HKH, MMEIONHX pelaronee SHATeHAe
JULL €€ pa3sBUTHL, U CO3JaHUS HOBBIX TEXHOIOIMH X TapMOHHIHOIO
COCYIIECTBOBAaHHMS YelIOBEKA C OKPYXKaIoMel MprupoIoi.

Nekunn; MNpakTuyeckme 3aHATUS;
JabopaTopHble paboTsl

OIlMK.1.34 3HaTb OCHOBHbIe 3aKOHbI (DU3NKWN, SB/ISIOLLMECH 6a30BbIMU [/151 peLleHmns 3a4ad

NpPodecCUoHa/IbHOWN AeATE/IbHOCTY

8‘0Hp€,116J'I€HI/ISI CbI/ISI/IqCCKI/IX BCIIMYUWH ¥ € IMHUIT UX U3MCPEHUSI

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

OlK.2.y8 ymeTb NiaHNPOBaTb M OpraHn3oBbIBaTb MPOCTENLLNE 3KCNEPUMEHTBI,

O6pa6aTbIBaTb N aHa/IM3MPOBaThb NOJIYYEHHbIE PE3Y/IbTAThbI

9.MeTO,HbI HU3MCPEHMS OCHOBHBIX (1)I/I3I/IHQCKI/IX BEIIAYHH

Nekumm; MNpakTUyeckme 3aHATUS,
J1abopaTopHble paboThl

Orl1K.2.37 6a30Bble 3HaHNA PyHAAMEHTa/IbHbIX pa3fenos (U3NKN
AN 0CBOEHUSA (PU3NYECKNX OCHOB B 06/1aCTW NMPOhecCUOHaIbHOM

B 06beMe, He06X04MMOM
eATE/IbHOCTU

10‘(1)_\/H,Z[aMeHTEIJIbeIe qJI/ISI/lTIGOKI/IC 3aKOHBI, CBA3BIBAIOIIIHUE (l)I/I3I/I‘IeCKI/Ie BCIIMYHHBI

JNekumm; MNpaKTUYecKme 3aHATUS,
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa

11.¢pusugeckue NIPUHIUIILL H COAEP/KaHUe OCHOBHBIX (pU3HUecKux Teopuit

Jlekumu, MNpaKTU4ecKme 3aHATUA

OrlMK.1.34 3HaTb OCHOBHbIe 3aKOHbI (PU3NKWN, ABSOLLMECA 6a30BbIMU [/15 peLleHuns 3ajad

NPogheccMoHaIbHON AesATeNbHOCTU

12.MaTeMaTHIECKHE METOMBI, IPUMEHAEMBIC B Ppa3/IMIHBIX pa3aeilax (1)I/I3I/II<I/I

|ﬂeKu,m/|; [paKTn4YecKume 3aHATUA

OlMK.2.y6 yMeTb MPUMEHSITb OCHOBHble METOAbI (OM3MYECKOr0 UCCNeA0BaHNSA SIBIEHWI U

CBOIACTB 06bEKTOB MaTeprasibHOro Mmpa

13 .yMeTs IPAMEHATH OCHOBHBIE METOIBI (PH3MIECKOTO UCCIeAOBAHNS SIBJICHUI 1
CBOMCTB 0OBEKTOB MaTePHAILHOTO MUPA

JlabopaTopHble paboTsl

OrlK.2.y8 ymeTb NjiaHMPOBaTb M OPraHmn3oBbIBaTb MPOCTENLLNE IKCNEPUMEHTBI,

o6pabarTbiBaTh M aHaIN3MPOBATb MOJTYYEHHbIE Pe3y/ibTaThl

14.1utaHEPOBATH U OPTAaHU30BHIBATH MPOCTEUIIIHE SKCIIEPUMEHTHL, 00pabaThiBaTh U
aHaITA3UPOBATh ITOTyIeHHEIE PEe3YIbTaThl

MpaKTNyecKme 3aHATUS;
J1abopaTopHble paboThl

OIlMK.2.37 6a30Bble 3HaHUSA PyHAAMEHTaIbHbIX pPa3aenoB U3NKN

B 06BbeEME, HE06X0AMMOM

[151 0CBOEHUS (PU3MYECKMX OCHOB B 061aCTU NPOGeCCMOHaIbHOW AeATENIbHOCTH

15.6a30BbIe 3HAHMS (DYHIAMEHTAIBHBIX pa3/eloB GU3NKK B 00BbeMe, HeOOX0MMOM
JUISL OCBOCHMS (PU3WIECKAX OCHOB B 00MacTH NpodecCHoHaThHON e TeIEHOCTH

Nekunn; MNpakTnyeckme 3aHATUS;
J1abopaTopHble paboThl

OlNMK.2.y15 BblbMpaTb NpocTeiLLmne Mogenn GnsnYecKmnx 06 beKTO

B 11 NPOLLECCOB

16.8610mpaTh MpocTeHITHE MOIETH (PU3MIECKHX OOBEKTOB U IPOIECCOB

Nekunn; MNpakTnyeckme 3aHATUS;
J1abopaTopHble paboThl

OIlMK.1.34 3HaTb OCHOBHbIe 3aKOHbI (DU3NKWN, SB/ISIOLLMECH 6a30BbIMU [/151 peLleHmns 3a4ad

NPodecCNoHa/IbHOWN AeATeIbHOCTY

17.3HaTh OCHOBHBIC 3aKOHBI (DH3UKH, SBILIONTHECS 0A30BBIMHE JUIS PEIICHNS 3a1a4
npodeccHoHaIFHON AesTeTEHOCTH

Nekunn; MNpakTnyeckme 3aHATUS;
J1abopaTopHble paboThl

Orl1K.2.37 6a30Bble 3HaHNA PyHAAMEHTaIbHbIX pPa3fenoB U3NKN
A5 0CBOEHUS (DU3NYECKMX OCHOB B 06/1aCTN NPOGeCCUOHAIbHOM

B 06BbeMe, He06X0AMMOM
esATE/IbHOCTU

18.Ha3BIBaTH OCHOBHEIE (bmmecxne BCIIMYHHEBI, OITUCBIBAIOMIUC SIBJICHU,
yCTaHaBIMBaTE CBA3L MEX Y HUMU

MpakTnyeckme 3aHATUS;
J1abopaTopHble paboThl

OrlMK.1.34 3HaTb OCHOBHbIe 3aKOHbI (DU3NKN, ABSOLLMECA 6a30BbIMU [/15 peLleHuns 3ajad

NpogeccnoHasIbHOWN AeATe/IbHOCTY

19.pemaTb THUIIOBLIC 3a Ja4H, ACIaTh HpOCTefIH.IHe Ka4ueCTBCHHDBIC OIICHKH IIOPSI TKOB
CpHSWICCKHX BEJIMYHH pa3JIMTHBIX d)HSH‘-ICCKHX SIBTICHHUH

Nekumu; MNpaKTUYecKme 3aHATUS;
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa

ZO‘HPHMCHHTI) OCHOBHBIC 3aKOHBI W IIPUHITUITBI (pI/ISI/IKI/I B CTaHJAPTHBIX U CXOJHBIX
CUTyaIusIX

Nekumu; MNpaKTUYecKme 3aHATUS;
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa

3. CopepxxaHue 1 CTPYKTypa y4e6HOM ANCLUMNINHBI




Tabnuua 3.1

Tembl NeKunin

AKTUBHbIE
hopMbl, yac.

Yachl

CcbINIKM Ha
pesynbTaThl
06y4eHuns

YyebHas feaTeNIbHOCTb

CemecTp: 2

OvpakTndeckasa egnHuua: MexaH

nKa

1. KnHematumka matepuianbHoM
TOYKM. CucTeMa OTCUETa; STAOHbI
[JIMHBI 1 BpeMeHW. Paanyc-BeKTop;
BEKTOPbI MepemMeLLeHusi, CKOPOCTH,
YCKOPEHWS; TPAeKTOPUS, NyTb.
BeKTOpHbIV 1 KOOPANHATHLIN
Crocobbl ONUCaHNS LBUKEHUS.
KrHemaTvKa BpaLyatesibHoro
[IBVXXEHUS. YTNI0BOE NepeMeLLleHume;
BEKTOPbI YI/I0BOI CKOPOCTM U
Yr710BOr0 YCKOPEHMS.

1,10,11,4,8

CnywaeT,aHanu3mnpyer,
COCTaB/IfET KOHCMEKT

2. [InHamnKa MaTepunanbHON TOYKN,
ViHepumanbHbIe CUCTEMbI OTCYETA.
Macca 1 nmnysnsc vyactuubl. Cuna.
Cwibl B MaKpOCKOMMNYECKO
MexaHnKe. 3aKoHbl HblOTOHa.

19,6, 8

CnywiaeT, aHanm3npyer,
KOHCMEKTUPYET NIEKLMI0

3. 3aKOHbI coxpaHeHus. IMHaMmKa
cucTembl Yactul,. LieHTp macc;
TeopemMa O [ABMXXEHWUW LieHTpa macc.
MmMnynbe cucTembl YacTuL, 3akoH
coXpaHeHus nmnynbca. PaboTa n
MOLLHOCTb. MoTeHUnanbHble CUnbI.
KunHeTnyeckasa aHeprus n
NnoTeHLMabHas 3Heprus. 3akoH
COXpaHeHMs MexaHUYecKom
3Heprum cuctembl. BHyTpeHHSS
3Heprus; 3aKoH coxpaHeHus
MOJIHOW 3HEPruun.

11, 20,4, 8

Cnywaet, aHanusupyer,
KOHCIMEKTUPYET SIEKL NI

4. lnHamnka TBepAoro Tena.
YpaBHeHWs NOCTynaTeIbHOro 1
BpaLLaTe/IbHOro ABMXKEHNA
TBEpAoro tena. MoMeHT umnynbca
1 MOMEHT CW/Ibl OTHOCUTE/IbHO OCW.
OCHOBHOEe ypaBHeHVe AUHAMUKN
BpaLLlaTe/IbHOr o ABMXKEHUS.
MOMEeHT Hepuuu; Teopema
LLITeitHepa. 3aKOH COXpaHeHMs
MOMEHTA MUMIMYy/IbCa OTHOCUTE/TbHO
ocn. Teopema KéHura.
KunHeTnyeckas aHeprus TeepLoro
Tena. PaboTa npw BpaLleHnn
TBEPAOro Tena.

10,11,4,6

CnywwaeT, aHanmsnpyer,
KOHCMEKTUPYET NIeKLMI0

5. PenatuBucTcKaa MexaHuka.
MocTynatbl 3MHLWITERHA.
Mpeo6pasoBaHuns JlopeHLa.
OcHoBHOE ypaBHeHue
PENATUBMCTCKOIA ANHAMUKMN.
3aKOHbl COXpaHeHs B
PEeNSTUBUCTCKON MeXaHMKe.

CnywwiaeT, aHanm3npyer,
KOHCMNEKTMPYET NEKL M0

Jnpaktuyeckada eanHuua: MOJ'IeKyI'IFIpHaFI (CTaTI/ICTI/I'-—IECKaFI) (bl/l3|/| Ka 1 TepMoAnHaMmnKa




6. MakpocKkonuyeckas cuctema.
MUKpO- 1 MaKpOoCKomnun4yeckme
napameTpbl CUCTEMbI;
CTAaTUCTUYECKUIA U
TepMOANHAMMNYECKUIA METOAbI
OMMCaHNs CBONCTB MaKPOCUCTEMBI.
CoCTOAHMA 1 NMPOLIECCHI.

1,10, 11, 12, 3,
9

CnywiaeT, aHanusnpyer,
KOHCMEKTUPYET NIeKLMI0

7. V\eanbHblii ras. Y paBHeHve
cocTofHuA. CMecu, 3aKOH
JanbToHa. OCHOBHOe ypaBHEHMe
KMHETWUYECKON TeOpUK rasos;
MOJIEKYNIAPHO - KMHETUYECKNI
CMbICN [aBfIeHNsA 1 TEMMEPATYPbI.

20,4,5,6

CnyLLaeT, aHanm3npyeT,
KOHCMEKTMPYET NEeKLI0

8. PacnpepgeneHve Makcsenna
MOJIEKY/1 MO CKOPOCTSAM.
CpefHekBagpaTnyHas,
cpefHeapugmMeTyecKasn n
Hanbo/iee BepOSTHAsA CKOPOCTM
Mosieky/. PacnipeseneHue
BonbumaHa; 6apomeTpuyeckas
(hopmyna. PacnpegeneHue
Makcsenna-bonbumaHa.

3,4,5,6

CnyLLaeT, aHanm3npyeT,
KOHCMEKTMPYET NEeKLI0

9. Uucno cTeneHein cBobopl
MOJieKy/bl. PacnpeseneHve
3HEpPrum rno cTerneHsM cBoboAb!.
BHyTpeHHAsA aHeprus rasa
MHOTr0aTOMHbIX MOJEKY/I.

11,12,9

CnyLuaeT, aHanusnpyer,
KOHCMEKTMPYET NeKL M0

10. MNepBoe Havaso
TepMoAMHaMUKK. PaboTa rasa npu
n3MeHeHWM ero obbema. Tensora.
TennoemkocTb. Mi3onpovecchl B
pamkax MepBoro Havana
TepMoAUHaMUKK. AanabaTnyecKunin
npouecc.

10,11, 9

CnyLuaeT, aHanusnpyer,
KOHCMEKTMPYeT NeKL 0

11. Uuknbl. Tennosble 1
XO0/I0AWNbHbIE MALUWHBI, UX K.M.4.
Linkn KapHo; Teopembl KapHo.

12,4,7,8,9

CnyLiaeT, aHanm3npyer,
KOHCMEKTUPYET NIeKLMI0

12. O6paTnMble N HeobpaTUMbIe
npotieccbl. BTopoe Havano
TEPMOAVHAMUKW. DHTPOMUS,
MPVHLMM BO3PaCcTaHUA SHTPOMNUK.
SHTPONKWA 1 BEPOATHOCTb;
(hopmyna bosnbLMaHa.
®nyKTyauuu; cTaTucTUYecKunii
CMbICN BTOPOr0 Havana
TEPMOLNHAMUKW.

10,11,4,5,9

CnyLuaeT, aHanusnpyer,
KOHCMEKTMPYET NeKL M0

JnpakTuyeckan egnHmnua: SnexkT

pnyecTBo

13. SnekTpocTaTuka. 3akoH
KynoHa. Hanps»xeHHOCTb
anekTpuyeckoro nons. Mone
TOYeyHoro sapaga. MpuHuun
Cynepnosnummn nonen.
DNeKTPUYECKOe none AUnons.
JNEeKTPUYECKOE Mosie 3eMn.

1,10,11,3,7

CnyLLaeT, aHanm3npyeT,
KOHCMEKTUPYET NEKLI0

14. Teopema lMaycca; eé
NPUMeHEHVE K pacyeTy Mosei.
DNeKTPUYECKOE rose 3eMiu.

10, 12, 16, 17,
19,4,6,8

Cnywaet, aHanusupyer,
KOHCMEKTUPYET NIEKL NI




15. Pa6oTa cun
3/1EKTPOCTATUYECKOIO MOSA.
Teopema 0 UMpKyNAaLMn BEKTOpA
Hanps»keHHOCTW. MoTeHUMan; ero
CBA3b C HAMPSAXEHHOCTbIO NONA.
[NoTeHUMan Nona To4YeYHOro 3apasa
N CUCTEMbI 3apSAJ0B.
JKBUNOTEHUMaNbHbIE
NOBEPXHOCTMN.

15,17,3,5,7

CnyLLaeT, aHanm3npyeT,
KOHCMEKTUPYET NEKLI0

16. MMpoBOAHVKN B
anekTpocTaTnyeckom nose. Mone
BHYTPU M CHapy>Xv NPOBOLHWKE;
3KBMNOTEHLMAIbHOCTb
NpoBOAHWKa. PacnpeseneHue
3aps/0B B NPOBOAHWKE; NPOGOWA.
ONeKTPOEMKOCTb YeJUHEHHOTO
NpoBOAHMKa. KoHAeHcaTopbl; TUMbI
KOH/ZIEHCATOPOB N UX EMKOCTH;
COefJMHEHNS KOHZIeHCATOPOB.

11,15,17,9

CnyLaeT, aHa/M3npyeT,
KOHCMEKTUPYET NeKL0

17. AnaneKTpUKKN B 3NEKTPUUYECKOM
none. Nonapunsaumna AMaNeKTPUKoB.
MoBeaeHve AMNOSSA BO BHELLHEM
3MeKTpPUYeCKoM none. Bektop
nonsapusauuu. Bektop
3M1EKTPUYECKOr0 CMELLIEHUS.

10,11,4,6,8

CnyLuaeT, aHanusnpyer,
KOHCMEKTUPYeT NEeKL 0

18. SHeprus cucTembl TOYEUHbIX
3apafoB. SHeprus

3apsXKEHHOro NPOBO/AHMKa,
KOHZieHcaTopa. SHeprus v
MNOTHOCTb 3HEPrum
3N1eKTPOCTaTNYECKOro Mons.

15,3,7,9

CnyLaeT, aHa/M3npyeT,
KOHCMEKTUPYET NEKL0

19. MOCTOSAHHbIV 3NEKTPUYECKNI
TOK. Cuna 1 NI0THOCTb TOKa.
3akoH Oma B MHTErpasibHoM 1
AvddepeHLmansHo hopme.
PaboTa 1 MOLLHOCTb TOKa. 3aKOH
xxoyns - NleHuya. CTOpoHHMe
cWnbl. Pa3HOCTb NOTEHLMAMO0B,
3NEKTPOABMKYLLASA CUNa,
HanpseHue. 3akoH Oma ans
Heo4HOPOLHOr0 y4acTKa Lenv n
QNS 3aMKHYTOW Lienu.

1,10, 11, 15,
17,3,5,7

CnyLuaeT, aHanmsnpyer,
KOHCMEKTUPYET NEKLI0

20. Knaccunyeckasa Teopus
3/1EKTPONPOBOAHOCTM METASI/OB.
MoHATVE BONbTaMNEPHOIA
XapaKTepUCTUKN.

11,15,17,3,8

CnyLuaeT, aHanusnpyer,
KOHCMEKTUPYET NEeKL 0

CemecTp: 3

AVpakTnyeckas eanHMLA: NeKTPOMarHeTU3m

21. BeKTOp MarHWTHON MHAYKLUMWK.
MarHuTHOe none ABvXyLLerocs
3apsAaa v NPOBOLHMKA C TOKOM.
3akoH bro-Casapa-/lannaca.
MarHuTHOe none NPAMOro,
KpyroBoro v coneHouaanbHOro
TOKOB. BuxpeBoii xapakTep
MarHuTHoro nons. MarHutHoe
none 3emnu.

1,3,4,6,7

CnyLLaeT, aHanm3npyeT,
KOHCMEKTUPYET NEeKLI0




22. Cvna JlopeHua. Cuna Amnepa;
B3aVIMOZEeCTBME NapaifiefibHbIX
TOKOB. KOHTYp C TOKOM B
MarHWTHOM MO/e; MarHUTHbIN
MOMEHT. PaboTa cunibl AMnepa.

10, 11

CnyLuaeT, aHanusnpyer,
KOHCMEKTMPYET NeKL M0

23. MarHuTHOe noJsie B BELLECTBE.
Knaccbl MarHeTMKoB; MexaHu3mbl
HamarH1M4MBaHWA BeLLEeCTBa; auna-,
napa- n (heppoMarHeTmsm.
MarHuTHast NPOHMLLaeMOCTb.
Ycnosus Ana nons Ha rpaHuue
pasgena fByX MarHeT1KOB.

1,11,9

CnyLuaeT, aHanusnpyer,
KOHCMEKTUPYeT NeKL 0

24, FiBneHne 3NeKTPOMarHUTHOM
NHAOYKUMn Buxpesoe
3M1eKTPUYECKOe nose. 3akKoH
3N1eKTPOMarHUTHOM UHAYKLUN
®apages. MNpasuno JleHua.
"eHepaums NepemMeHHOIA 3.4,.C.

1,3,6

CnywwaeT, aHanu3npyer,
KOHCMEKTMPYET NIeKLMI0

25. Camo- 1 B3aMONHAYKLUNWS;
WHAYKTUBHOCTb. MarHuTHas
3HEpruns ToKa; 3Heprms n
MNOTHOCTb 3HEPIW MarHUTHOIO
noss.

1,3,6

CnyLLaeT, aHanm3npyeT,
KOHCMEKTMPYET NEKLI0

26. DNeKTpomarHMTHoe none;
N/IOTHOCTb 3HepPruu
3/1EKTPOMArHUTHOIO MosA.

11,12,9

Cnywaet, aHanusupyer,
KOHCMEKTUPYET SIEKL NI

JnpakTudeckas egnHuua: MexaH

nyeckKkme KonebaHusa

27. KonebatenbHble NpoLeccsl.
Mogenb rapMOHNYecKoro
ocumnnstTopa. MaremaTuyeckuii n
(hU3NYECKUIA MASTHUKN.
LnddepeHupmansHoe ypaBHeHME
Kone6GaHWiA 1 ero peLleHme.
CnoxeHune ofHOHaNpaBeHHbIX
KonebaHuii ¢ paBHbIMM YacTOTaMu.
MeTo[, BEKTOPHbIX Anarpamm,
HaxoXeHue aMnnTyabl 1
HayanbHOW hasbl
pe3ynbTUPYHOLLEro KoNebaHns

1,3,56

CnyLLaeT, aHanm3npyeT,
KOHCMEKTUPYET NEKLI0

28. CB0O60HbIE 3aTyXatoLLme
KonebaHws. JuddepeHymnansHoe
ypaBHEHMeE 3aTyXaroLLmX
Kone6GaHWiA 1 ero peLueHme.
XapaKTepuCTUKM 3aTyXaHus.
BbIHY>XA€eHHble KonebaHus.
$1BNeHve pe3oHaHca

10, 12

CnyLaeT, aHa/M3npyeT,
KOHCMEKTUPYET NeKL0

AnaakTuueckas earHnLA: NeKTPOMarHUTHbIe Kone6aHust

29. DneKTpuyeckne
KonebaTenbHble MPOLIECCHI.
XapaKTepucTUKN KonebaHwmi.
Kone6ate/bHblii KOHTYP.
Mpeo6pa3oBaHNs 3HEPTUN.
3aTtyxarouime KonebaHms.
J06poTHOCTL

57,8

CnywwiaeT, aHanmsnpyer,
KOHCMEKTUPYET NIEKLMI0

30. BbIHYXX[jeHHbIe 3N1eKTpUYecKme
Kone6aHwusl. MepeMeHHbIl TOK.

MeTOZ BEKTOPHbIX Auarpamm.

1,6,7,8

CnyLLaeT, aHanm3npyeT,
KOHCMEKTUPYET NEKLI0




AnpakTundeckasa egnHuua: BonHebl

31. ¥Ynpyrue BosiHbl. CKOPOCTb
pacnpocTpaHeHus BOMH.
YpaBHeHWs NOCKOI 1
CthepnyecKoin BOSH.
"apMOHMYeckas BonHa. BonHoBoe
ypaBHeHWe. SHeprus yrnpyrow
BOJIHbI; BEKTOP YMOB3;
WHTEHCUBHOCTb YNPYroii BOJHBI.

15,17,5,6,8

CnyLuaeT, aHanusnpyer,
KOHCMEKTMPYET NeKL M0

32. MpuHUMN cynepnosnLmy BOSH.
KorepeHTHbIe BOMHbI;
NHTepdepeHLms BosH. CTosuve
BOJIHbI; COOCTBEHHbIE YaCTOTbI
CTOAYMX BOSIH. Pas3oBas 1
rpynmnoBas CKOPOCTMK.

1,15,17,3,4,8

CnyluaeT, aHanM3mpyer,
KOHCMEKTUPYET NEKL0

33. DNeKTPOMarHUTHbIE BOJHbI;
CKOPOCTb 3/1EKTPOMArHUTHbIX
BOJIH. DHeprus aneKTpomarHUTHoOM
BOJIHbI; BEKTOP MOWHTUHIA;
WNHTEHCUBHOCTb 3/1EKTPOMarHUTHOM
BO/IHbI. ["'eHepauns n Npuém
3/1EKTPOMArHUTHbIX BOJTH.

10, 11, 12

CnyLuaeT, aHanusnpyer,
KOHCMEKTUPYeT NeKL 0

Jnpaktudyeckas egnHnua: BonHoBas ontuka

34. IHTepepeHUMs cBeTa.
YCcnosus 3KCTpemMyMoB
WNHTEHCKBHOCTM cBeTa. OnbIT
FOHra.

10, 17,8

CnyLuaeT, aHanusnpyer,
KOHCMEKTMPYET NeKL M0

35. Andpakumsa ceeta. MpuHUmMN
MoiireHca-PpeHens. Augpakums
@peHens. Qudpakums
®payHrotepa. Kputepuii Tvna
andpakuun. AudpakumoHHas
peLueTka.

12, 15,17, 8

Cnywaet, aHanusupyer,
KOHCMEKTUPYET NIEKL NI

36. MNMonapusaums ceeta. 3aKoH
Mantoca. Mongpusaumsa npu
OTpakKeHWN 1 NPEeIoM/IEHNM; 3aKOH
bprocTepa. Aucnepcus ceeTa.
da30Bas 1 rpynnosas CKOpocTu
CBeTa.

10, 15,17, 8

CnyLLaeT, aHanm3npyeT,
KOHCMEKTUPYET NEKLI0

AvpakTnyeckas eanHmua: KBaHToBasi onTuka

37. TennoBoe n3nyveHne. 3aKoH
Kupxroga. 3akoHbl
CrethaHa-bonbumaHa 1 BuHa.
KBaHTOBaHWe 3HEPrMn N3MyYeHus;
(hopmyna MnaHka. POTOIPPEKT;
ahpekT KomnToHa.
KopnyckynapHo-BO/IHOBasA
[BONCTBEHHOCTb CBETA.

1,11,4,5

CnyLuaeT, aHanusnpyer,
KOHCMNEKTMPYET NEKL M0

AvpakTnyeckas eqnuHMLA: DNeMeHTbl KBaHTOBOM MeXaHMKM

38. MocTynatel bopa. boposckas

CnylaeT, aHa/M3npyeT,

0 2 11, 15,6, 7,8
Teopums BOZOPOLONOL06HOro atoma KOHCMEKTUPYET NeKLMI0
39. 'mnoTesa fe bpoiins.
YpaBHeHve LWpeauHrepa.
KBaHTOBaHWe 3Heprum YactTuLpl B 0 5 10,11, 12,2, 6 CnywaeT, aHanmsunpyer,

noTeHuManbHol ime. KBaHTOBaHwe
3HEPr1M rapMOHNYECKOro
OCLIMNNSATOPA.

KOHCIMEKTUPYET NeKUNo




40. KBaHTOBas Teopus
BO/JI0P0OA0MOA06HOr0 aToMa.
KBaHTOBaHMe 3Hepruy 1 MOMeHTa
nmnynsca. MHOr03/1IeKTPOHHbIE
aTombl. KBaHTOBbIe YnCna.
MpuHumn Maynu; nepnognyeckas
cucTema 3nemMeHToB MeH/esneesa.

10, 11, 12,9

CnywiaeT, aHanusnpyer,
KOHCMEKTUPYET NIeKLMI0

AvpakTnyeckas euHMLA: DNeMeHTbI AepHO

 PU3NKK 1 PU3NKn ane

MEeHTapHbIX YaCTUL,

41. ApepHble cunbl. fedekt
MaccCbl; 3Heprua ceasn aapa.
PaanoakTMBHOCTb. 3aKOH
pagnoakT1BHOro pacnaga.

CnywiaeT, aHanmsnpyer,

FALepHble peakunn; 3aKOHbI 0 4 10,12, 15,7
KOHCMEKTUPYET NEKL M0
COXpaHeHMs B AAepHbIX peakumsx.
LeneHune aaep, SAepHbIA peakTop.
CuvHTe3 a/ep; TepMosAgepHas
peakuus.
42. Knaccbl 31eMeHTapHbIX YacTuLl,
AHTUYacTULbI. 3aKOHBbI CIVLLIAET. aHAM3NDVET
COXPaHeHUs 3NEKTPUYECKOro, 0 2 11,12,15,2,6 y ' PYET,
KOHCMEKTUPYET NEKL N0
6apMOHHOr0 M NENTOHHbIX 3apAJ0B.
KBapkoBas Mojesb ajpoHOB.
Tabnuua 3.2
CcbIfIKN Ha
AKTNBHbIe
Tembl nabopaTopHbIX paboT Uacbl | pesynbTathbl YyebHana fesaTe/IbHOCTb
(bopMblI, yac.
0byueHus
CemecTp: 2
AnpakTndeckasn eguHmua: MexaHvka
Mcnonb3yeT 3aKOHbI COXpaHeHUs
3Heprum n nvnysnsca 4is
1. iamepeHune HavalbHOW CKOPOCTH 13 14. 16. 20 06BACHEHUS NOMYYEHHbIX
nynu ¢ NOMOLLbI0 4 6 ' 3 ’4 9’ " |pe3ynbTatos. NonyyaeTt OLEHKY
6aNIMCTUYECKOrO MasTHUKaA. n MOrpPeLLIHOCTN N3MePSIEMOV
BE/IMYMHBI U UCTMOSb3YeT eé npu
NOCTPOEHNN rpatnka.
Onpegenser MOMEHT UHepLun
2. OnpefeneHvie MOMeHTa UHepLUun 4 4 13, 14, 16, 20, |masTHuKa Ob6epbeka ansa TpEx
MasTHMKa Obepbeka 3,4,6,7 NOMOXEHNIA TPY3NKOB

OTHOCUTE/IbHO OCU MaATHUKa

AnpakTuueckas equHMLa: MonekynsipHas (CTaTucTu

yecKas) pusmka

n TepMognHaMmnKa

3. OnpegeneHne OTHOLLEHUS

OO6BACHSAET C PU3NYECKOIN TOUKM
3peHuns paznnumne mexay Cp u

o 10, 14, 15, 16,
Tenn0eMKocTen MeTogoM KnemaHa 4 4 Cv. PaccunTbIBaeT Nokasartesb
17,18, 20, 3,9 o

n desopma. aguabatbl. CTpouUT pabounii
umknsocax T-S,P-V,P-T.

AvpakTndeckas eguHuLa: SMeKTPMUYeCTBO
Vccnepyet 3aBUCMMOCTb
MO/IE3HON MOLLHOCTM 1

4. N3y4yeHne paboTbl UCTOYHMKA 4 4 13 14, 19, 20, 9 MOLLHOCTW MOTepb OT

nnTaHnA

CONPOTMB/IEHNS NOTEPb W
BHYTPEHHEr0 COMPOTUBEHMS
MCTOYHMKA.

Cemectp: 3

AnpakTunyeckasn egnHuua: SMeKTPOMarHeTu3m




5. OnpegeneHve yaensHOro 3apaga
3/1eKTPOHa METOJ0M MarHeTpoHa.

1,3

OnpenenseT yaenbHbI 3aps
3N1EKTPOHA METO0M YMCNIEHHOTO
MOZENMPOBAHNS ABUKEHUS
371EKTPOHA B 3/IEKTPUYECKOM U
MarHUTHOM MO/SX MarHeTpoHa

AvpakTnyeckas eanHMLA: NeKTPOMarHUTHbIE KoslebaHus

6. CoOCTBEHHbIE
3NeKTpoOMarHUTHbIE KonebaHus.

13,14, 20, 3

3mepseT nepuog n amnantymy
KonebaHWii Ha sKpaHe
ocuunnorpada. CTponut rpadmk
3aBMCUMOCTM Neproja
KonebaHuii B KOHTYpe OT
eMKOCTU, oraputMmn4eckoro
[EKpeMeHTa OT CONPOTUBNEHUSA
Harpysku, HaxXoAuT KPUTUYECKOE
COMPOTUB/IEHNE.

Jnpaktundyeckas egnHnya: BonHoBas ontuka

7. V13yueHne nHTepgepeHLmMmn ceeta
OT ABYX LUENei.

13,14,3,4,9

Mo nHTepdepeHLMOHHOIA
KapTuHe onpeaenset
PACCTOSHME MEXY LLENsMU,
CNYXaLyMN UCTOYHMKaMM
KOrepeHTHOro CBeTa.

JnpakTndeckasn egnHuLa: 3MeMeHThbl KBaHTOBOW MeXaHNKMU

MeToA0oM Ync/ieHHOro
MOZENIMPOBaHNA ANpaKLmm

13, 14, 18, 20,
8. Anthpakums MnkpoyacTumu, 0 4 45 MUKPOYaCcTUL, Ha OTBEPCTUN
! onpefenseT BUA nccnefyembix
yacTtuu,
Tabnuua 3.3
CcbIIKM Ha
. | AKTUBHbIE
TeMbl NPaKTUYECKUX 3aHATUN Yachl pesynbTaThl YyebHast eaTeNIbHOCTb
(popme, Hac, 06y4eHus

Cemectp: 1

ﬂII/I,EI,aKTI/I'-leCKaFI eanHunua: ®dur3nYecKne OCHOBbI KNAaCCUUYECKO MeXaHNKN

cnonb3yeT BEKTOPHYIO (hopmy
3a0aHu1s NepemeLLieHus,
CKOPOCTM, YCKOPEHMUS.

1. KnHematuka. PelleHne 3a4a4 B 10, 11, 12, 19,
0 6 Bbi6ypaeT crnocob pacyeTa.
BEKTOPHOM BUAe. 20,4,5
Ecnun BO3MOXHO, NPOBOANT
pacyeT pas/IMYHbIX cUcTeEMax
KOOpAMHar.
PaccumnTblBaeT KMHEMAaTUYECKMe
2. KnHemaTyKa BpaLyatesibHoro
0 4 18,19, 4 XapaKTepUCTUKN
[BVKEHNS
BpaLLaTe/IbHOro ABVXXKEHWS.
PeluaeT 3agauy B BEKTOPHOW, a
3. AnHamukKa noctynaTenbHOro 3aTeM B CiqaﬂﬂyHOVI (o pme
[BWKEHMNS. 3aKOHbI HbOTOHA. 0 4 19, 20, 4,5 P PME.
BbluncnseT paboTy 1 MOLHOCTb
Pa6oTa, MOLLHOCTb.
CUNbI.
4, 3aKOH COXpaHeHMs nmnynsca n PeLLaeT 33134y B N1a600aTODHOI
3HEprun. YNpyruii n Heynpyrui 0 4 1,10, 20, 4,5 aaady partop

yAap.

cucteme otcuérta (J1CO).

AvpakTnyeckas eanHuua: MonekynsipHasi pusmMka n TepMoanHaMmka




CTpouT rpaukm n3onpoLeccos
B Pas3/IM4YHbIX OcsX. MpnumeHseT
5. YpaBHeHMe COCTOSAHMUSA 0 10, 11, 12, 18, |ypaBHeHWA COCTOAHNSA
naeasnbHOro rasa. 4,5,8 naeasibHOro rasa ans pacyera
(hyHKLMIA cOCTOAHUA
nfeanbHOro rasa
[MpumeHseT nepBoe Havyas1o
10, 11, 19, 20, |TepmoanHaMUKK K
6. NepBoe Hayano TepMOANHAMMKMN, 0
8,9 nsonpoteccam. Micnonbsyet
ypaBHeHwe aanabartsl.
PaccunTblBaeT K.M.A.
7. Lmknbl. Linkn KapHo. 0 10, 11, 18, 19 |/POCTELIVX LAKNOB.
Vcnonb3yeT rpaiMkn LMKNOB B
ocax P -V.
OnpakTnyeckasn eguHuLa: OneKTpocTaTnKa
OcBaviBaeT OCHOBHbIe
8. 3akoH KynoHa. HanpsxeHHOCTb npeacTaBieHns 3NEKTPOCTATUKM,
3NeKTpuYecKoro nong. MNpuHLMN 0 10, 19,9 paccunTbIBaeT HaNpsXeHHOCTU
cynepnosunumn. nonei, NPUMEHSET NPUHLMN
CynepnosnLmu.
OnpakTnyeckas eanHmua: MNMocTOAHHbIA TOK
o o MpumeHseT 3akoHbl OMa ans
9. NOCTOSAHHBIN 3N1EKTPUYECKUIA o
TOK. 0 10,11,19 |yuacTka Uenv n 4nsa rnosiHon
Uenmu.
CemecTp: 2
OvpakTndeckas eguHuua: MexaHuka
Vcnonb3yeT BEKTOPHY0 hopmy
10. KnHemaTuka. AnHamuka. 0 14,15, 16, 17, [3apanu nepemeltieHis,
18, 19, 20 CKOPOCTU, YCKOPEHUA.
Bblb1paeT cnocob pacyera.
11. 3aKOH coxXpaHeHus umnysnbea u PeluaeT sapaty B NaGopaTopHo
3HEpPrun. Ynpyruii n Heynpyruin 0 19, 20, 6, 9 CACTEME OTCHETA 11 B CACTEME
yiiap. LieHTpa macc. AHanusunpyet
BO3MOXHOCTW 3TUX MOAXOJ0B.
12. KnHemaTtunKa 1 guHammka Vicnonb3yeT ypaBHeHWe
BpaLLlaTe/lbHOro ABMKEHMA. 3aKOH 0 1,19, 20 MOMEHTOB. [puMeHsIeT 3aKOH
COXpaHeHnsi MOMeHTa MMNY/bCa. COXPaHEHUsi MOMEHTa MMMy bCa.
1,14, 15, 16, PaccuntbiBaet MOMEHTBI
13. AMHamuKa TBepAoro Tena. 0 17, 18, 19, 20, VIHEPLIIN IDOCTENLLIAX TEEPABIX
6.9 Ten. PelaeT 3a4a4un 0 ABUKEHNM
TBEPAOro Tesa.
Vicnonb3yeT ypaBHeHUs
PENSTUBUCTCKON ANHAMUKM 1
14. PenaTuBUCTCKas MeXaHUKa. 0 10,11,5,6 |3aKOHbI COXpaHeHWsa onAa

aHa/In3a ABMKEHUA
PENATUBUCTCKNX YaCTULL.

AvpakTuueckas equHMua: MonekynsipHas (CTaTucTy

yeckas) (pusmka

n TepMognHaMmnKa

15. ¥YpaBHeHMe coCcToAHUSA

CTpouT rpadmKm M30MpoLLeccoB
B Pa3NNYHbIX KOOPAMHATAX.
MpUMEHSIET ypaBHEHUS

0 10, 12, 19, 20, 8
naeanbHOro rasa. COCTOSHUA MAeaIbHOrO rasa ans
pacyeTa napaMeTpoB COCTOAHUA
npeanbHOro rasa
PaccunTbiBaeT BEPOATHOCTM
16. PacnpepgeneHns Makcsesnna,
0 19, 20,5 MOJIEKY/T B UHTepBanax, cpegHue

bonbumaHa.

BEJTNYNHbI




17. PacnpepeneHvie aHeprum no

MpuMeHsIeT 3aKOH
paBHOMEPHOT0 pacnpeaeneHus

CTeneHsaM cBobofpbl. 1,10, 19,20 |3Hepruu no CTeNeHsAM CBO6OAbI.
TennoemkocCTb. PaccunTbiBaeT pasninyHble BUAbI
TErn0eMKOCTEN.
MpuMeHseT nepsoe Hayaso
18. lMepBoe Havano 11 18 19 20 |TEPMOAMHAMMKI K
TepMOANHaMUKIU e nsonpotieccam. cnonbsyet
ypaBHeHwVe aanabarsbl.
PaccunTbiBaeT K.n.A4.
19, Linknb. Lvkn KapHo, MPOCTEALINX LMKOB.
SHTPONNS. 10, 19, 20 |/|CI'IOﬂb3}/eT rpacmkun LUMKNOB
TEenI0BOW MaLlVHbI B
KoopgmHatax T-S.
OvpakTndeckas eguHuLA: SMeKTPUYECTBO
OcBaviBaeT OCHOBHbIe
npeLCcTaBNeHNs 3NeKTPOCTATUKMN,
20. 3akoH KynoHa. paccynTbIBaeT HANpPAXeHHOCTH
Hanps»kKeHHOCTb 3/1eKTPUYECKOro 11, 19, 20, 4, 6, |noneii, NPUMEHSET NPUHLMN
nons. MpuHUMN cynepnosuuun. 7 cynepnosunumn. MNprmMeHseT
Teopema [Maycca. Teopemy ["aycca Ans pacyeTa
Harnps»KeHHOCTK
3/1EKTPUYECKOTO MOSIA.
PaccunTblBaeT noTeHLnasbl
3NEKTPUYECKUX MONEN.
PaccmaTpuBaeT noseeHme
MPOBOAHMKOB B 3/IEKTPUYECKOM
21. SneKTpUYecKnin NoTeHUman. nosne, paccynTbIBaeT
MMpPOBOAHMKM B 3M1IEKTPUUYECKOM 3/1EKTPOEMKOCTb. PaccunTblBaeT
none. NeKTPOEMKOCTb 18.19. 205 |2HEPIVIO 3N1EKTPUHECKOrO NONS.
NpPOBOAHWKOB. KOHAeHcaTopbI. e MpumeHAeT Teopemy [Maycca ans
[nanekTprku BEKTOpa 3/1eKTPUYECKOro
B 3/1EKTPUYECKOM MNofe. CMELLeHUNA, paccunTbIBaeT
HarnpsYKeHHOCTb 3/1EKTPUYECKOTr0
Nnoss B AM3NIEKTPUKAX.
PaccmatpuBaeT ycnosus Ha
rpaHuLe ABYX AU3NEKTPUKOB.
Vicnonb3yeT COOTHOLLEHUA
22. MOCTOAHHBIV 3N1eKTPUYECKIIA 19.20. 6.8 |MeXAy 3apasom, CW/I0V TOKa U
TOK. e MNOTHOCTLIO TOKa, NPUMEHAET
3aKoHbl Oma 1 Kupxroda.
CemecTp: 3
AvpakTndeckas eguHnLA: S1eKTPOMarHeTn3M
MpUMeHseT OCHOBHOW 3aKOH
AVNHAMUKK A8 ONUcaHns
o ABVDKEHWS 3apSHKEHHON YaCcTULLbI
23. PacyeT MarHWTHbIX Nonew no
B 9/1EKTPUYECKOM M MarHUTHOM
(hopmyne Bro- Casapa- Jlannaca. o
11,19, 20,9 [none nog gevcTeBueM CUIbl

[BUKEHME 3apsHKEHHbIX YacTuL, B
3NEKTPOMArHUTHbIX MOMSX.

JopeHua.

IMpUMeHseT 3aKOH
bno-Cagapa-Jlannaca u
NPVHLUMN Cynepnosnuumn.




24, PacyeT MarHUTHbIX Moseii no
Teopeme 0 LMpPKyNALmMM BEKTOpa
MarHUTHOM MHAYKLNN.
MpPOBOAHUKM C TOKOM B MarHUTHOM
none.

11, 19, 20

[ns CMMMETPUYHBIX
pacnpefeneHnii TOKOB
NPUMEHSET TeOpeMy O
LMPKYN[uum BeKTOpa
MarHUTHOW MHAYKUMW.
BbluncnseT cunbl, felicTBytoLme
Ha NPOBOAHWKM C TOKOM.

25. MarHuTHoe nosne B BeLLecTBe.

19, 20,4, 6,9

PaccunTbIBaeT nose B
MarHeTUKax v Ha rpaHuLe
pasaena AByX MarHeT/KOB.

26. flBneHWe aneKTpoMarHUTHOW
NHAYKUMW. VIHOYKTUBHOCTb.
CamounHayKums. SHeprus
MarHWTHOro noss.

1,19, 20

IMprMeHsAeT 3aKoH Papages n
npaswno JleHua ans peLueHuns
3agad. PaccynThbiBaeT
WHIOYKTUBHOCTbL NPOBOAHWKOB.
PaccunTbiBaeT 3Hepruio
MPOCTEALUNX TOKOBbLIX CUCTEM.

AnpakTtudeckan egnHmua: MexaH

NyecKune KonebaHus

27. Mogenb rapMOHNYECKOro
ocuunnatopa. CocrtasneHue
AnddhepeHUmMabHOro ypaBHeHUs
rapMOHMYECKOr0 OCLMNNIATOPA.
CnoxeHue konebaHwi

1,19, 20

CocTaBnseT guddepeHumnansHoe
ypaBHeHwve KonebaHui.
OueHVBaeT B KaX40M
paccmaTpvBaeMoM Cry4ae
YCNOBUA NPUMEHUMOCTY MOAEN
rapMOHMYECKOro OCLMNNATOpA.
MprMEHSIET METOA BEKTOPHbIX
Avarpamm 4sis pacyeta
amnanTyasl 1 HavyabHOW hasbl
pe3yNbTUPYHOLLEro KosiebaHms.

28. 3atyxatoLme KonebaHms

19, 20,5

OnucbiBaeT KonebaHms
NPOCTEALINX HM3NYECKNX
CUCTEM C YUYETOM CUJT TPEHUA 1
CONPOTUB/EHUA. Bbluncnset
OCHOBHbIE XapaKTepUCTUKM
3aTyxaroLmnx KonebaHwmii:
KO3(h(hULIMEHT 3aTyXaHWus,
NorapuimMmnyecKmnii LeKpeMeHT,
[OBPOTHOCTD.

29. BbIHYX[eHHble KoniebaHus.

19, 20,5

WcenepyeT siBneHWe pe3oHaHca.
Monyyaet hopmyny ans
BbIUYMC/IEHNS aMNNTY bl
BbIHYX/[EHHbIX KONle6aHui,
uccneayeT Ha IKCTPeEMyM,
nonyyaeT opmyny Ans
PE30HAHCHO YacToThI.

AvpakTnyeckas eanHMLA: NeKTPOMarHUTHbIE KonlebaHus

30. SnekTpuyeckme
KonebaTe/bHble NPOLLECChI.

PaccumTbliBaeT napameTpbl

Koneb6aTtenbHblli KOHTYP. 0 2 1,19, 20,5 KONEBATENLHOrO KOHTVDA

MpeobpasoBaHns sHEpPrmu. ypa.

3aryxarouime KonedaHus.

31. BblHY>XX[E€HHble 3N1eKTpuYecKme PACCUNTLIBAET DE3OHAHCHbIE

KonebaHus. MepeMeHHbIN TOK. 0 2 |10, 11,19, 20,9 P
XapaKTEPUCTUKW.

MeTo[, BEKTOPHbIX Avarpamm.

AupakTudeckaa egnHuLa: BonHbl

32. BONHOBbIE NPOLECChI. 0 2 | 10,19,20,4 |PACCUMTBIBAET NapameTpbI

BOJ/IHOBbIX MPOLIECCOB.




MccneayeT ocHOBHbIe CBOIiCTBA

33. DneKTpoMarH1THbIE BOSHbI. 0 2 19, 20,7, 8
3/1EKTPOMArHUTHbIX BOJTH.

AnpakTnyeckas egmHMLAa: BonHoBas onTuka

PaccunTbiBaeT
NHTepPMEPEHLMOHHbIE KapTVHbI B
TOHKWX MneHKax. Boluncnser
34. iHTepepeHLms cBeTa. 0 4 12,19,20  |MHTEHCMBHOCTL CBETA U
nosioXeHue
NHTEPdEePEHLNOHHbIX
MaKCVMyMOB Y1 MUHUMYMOB.

IMprMeHAeT MeTo 30H ®peHens
AN aHanmsa gudpaxkunm
®peHensa Ha Kpyr/iom 0TBepcTUn
35. Andpakumsa ceeta. 0 4 19, 20, 6, 8,9 |u amcke. PaccumTbiBaeT
ANPaKLMOHHbIE KapTWHbI NPK
ANgpaKLMM Ha LWenu 1
AV(PaKLMOHHOW peLLEeTKe.

AvpakTnyeckas eanHmua: KBaHToBasi onTuka

PaccunTbIBaeT U3NyyeHNe
abCoMTHO YepHOro Tena u Ten
C peanbHON n3nyyaTenbHOM
CMOCOBHOCTLHO.

36. 3aKOHbI TErM10BOro N3yYeHus.
doTo3dhdeKT. AdhdekT KomnToHa. 0 4 12,18, 19, 20
Teopusa MNnaHka.

JnpakTunyeckasn eguHuLa: 3MeMeHThbl KBaHTOBOW MeXaHNKMU

37. bopoBckas Teopus
BOAOPOLOMNOLO6HOro aToma.
KBaHTOBasa Teopus atoma
BOAOpOAa. KBaHTOBaHMe aHeprum v
MOMEHTa UMMy/ibca.
MHOr03/1eKTPOHHbIE aTOMbI.

PaccunTbIBaeT aHepreTnyeckune
YPOBHW BOOPO0NOA06HOIO
0 4 110,11, 19, 20, 5|atoma. U3y4yaeT pacnpeseneHve
3/1eKTPOHOB M0 060/104KaM B
MHOT03/1eKTPOHHbIX aTOMax.

AnaakTuyeckas equHULA: DNIEMEHTbI SAEPHON U3NKK 1 PU3NKM 3/IEMEHTAPHbIX YacTuL,

PaccunTbIBaeT 3HEPreTUYECKUiA
38. AfepHble peakunn. 10, 11, 12, 19, |BbIX0A4 SAEPHBIX peakLni,
PafnoakTMBHOCTb. 20, 8 N3yyaeT 3aKOHbI
pasnoaKTMBHOrO pacnasa.

4. CamocTtosaTe/IbHaa paboTa oby4atroLLerocs

bIIKWN H
o Cebin a Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pesynbTarhl
BbIMNOJTHEHWE |KOHCY/IbTaLmnn
06y4eHus
Cemectp: 1
1 |KOHTposbHbIe paboThbl |19, 20 |4 0

Mpn NOAroTOBKe CTYAEHT 13y4yaeT TeOPeTUYECKMIn MaTepuan 1 pellaeT nofo6Hble 3apaun.: Fopnos b. b.
dusmka. Teopus, 3agayn, TeCTbl : yuebHoe nocobme / b. b. Fopnos., A. B. bapaHos, I'. E. HeBckas ;
HoBocmb. roc. TexH. yH-T. - HoBocmbupck, 2008. - 278, [1] c. : un. O6was gusmka. Y. 1 : paboyas TeTpaib
AN NPaKTUYecKon NHAMBMAYanbHOM paboTbl 1 Kypca AHEBHOro oTAeneHns / HoBocmG. roc. TexXH. yH-T ;
[cocT. H. KO. bepesuH]. - HoBocmbmpcek, 2012. - 88, [1] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000174607

2 |I‘Io,u,r0TOBKa K 3aHATUAM |1, 3 |13 0

[ns NOLArOTOBKM K 3aHATMAM HEO6X0AMMO CaMOCTOATENbHO U3YUnTb TEOPETUYECKUIA MaTepuas, MaTepuas
3 OCHOBHOM (ZOMONHUTENBHOM) U METOAMYECKON N1TepaTypbl.: Fopnos b. b. ®dusnka. Teopus, 3agaun,
TecTbl : y4ebHOe nocobuve / b. b. Mopnos, A. B. bapaHos, I'. E. Hesckas ; HoBocK6. roc. TexH. yH-T. -
Hosocunbupck, 2008. - 278, [1] c. : wn.

3 |ﬂ,ononH|/|Teanaﬂ yyebHas AesTeNbHOCTb 1,2 6 3




Mpy NOArOTOBKe CTYAEHT 13yYaeT TEOPETUUECKMIA MaTepran v pellaeT nofo6Hble 3agaun.: Mopnos b. b.
dusmka. Teopus, 3agaqn, TecTbl : yuebHoe nocobme / b. b. Fopnos, A. B. bapaHos, I'. E. HeBckas ;
HoBocKb. roc. TexH. yH-T. - HoBocmbupck, 2008. - 278, [1] c. : un. O6was pusmka. Y. 1 : paboyas TeTpaib
ANs NPaKTUYecKoi NHAMBMAYanbHOM paboTbl 1 Kypca AHEBHOrO 0TAeneHns / HoBocnG. roc. TexXH. yH-T ;
[cocT. H. FO. BepesnH]. - HoBocubupck, 2012. - 88, [1] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000174607

4 | MoAroToBKa K aTTecTaLum | 1 |4 |4

CTy[eHT KOHCYNbTMPYeTCA C NpenojasaTesiemM No BONpocam Teopun, peLieHns 3a4ad U opraHusauum
yuebHol fedatensHocT.: opnoB b. b. dusmka. Teopus, 3agayum, TecTbl : y4e6HOe nocobue / b. b. Fopnos,
A. B. bapaHos, I'. E. HeBckast ; HoBocm6. roc. TexH. yH-T. - HoBocmoupck, 2008. - 278, [1] c. : un. O6uwas
(u3vka. Y. 1 : paboyas TeTpasb 419 NPaKTUYECKON MHAMBMAYAIbHON paboThl 1 Kypca HEBHOIO OTAENeHNS
/ HoBocub. roc. TexH. yH-T ; [cocT. H. HO. bepesunH]. - HoBocunbupck, 2012. - 88, [1] c. : Tabn.. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000174607

CemecTp: 2

1 |pr3 110,4,6,8 |14 |10

Mpn NOArOTOBKE CTYAEHT M3y4yaeT TEOPETUYECKMIA MaTepuan v pellaeT Nofo6HbIe 3adaun.: ObLas
(u3vka. Y. 1 : paboyas TeTpasb 419 NPaKTUYECKON MHAMBMAYATbHON paboThl 1 Kypca HEBHOIO OTAENeHNS
/ HoBocwmb. roc. TexH. yH-T ; [cocT. H. HO. bepesunH]. - HoBocnbupck, 2012. - 88, [1] c. : Tabn.. - Pexum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000174607 Oasbigkos B. B. Kypc 06Leli pusnkmn ans
ctygeHToB MA0. Y. 2. SnekTpocTaTka. MarHeTnsm. KonebaHus 1 BoSHbI : y4ebHoe nocobue / B. B.
[aBblaKoB ; HoBOCKO. roc. TexH. yH-T. - HoBocmbupck, 2005. - 158 c. : un. Xpuctotopos B. B. O6Las
(hm3mka [ONeKTPOHHBIN pecypc]. YacTb 1 : 3NeKTPOHHBIA yueOHO-MeTOANYECKMIA Komnneke / B. B.
Xpvctogopos ; HoBocKb. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000157223. - 3arn. ¢ akpaHa. Pun3mka. MexaHvKa 1
3/1eKTPOCTaTMKA : METOANYECKME YKA3aHWS | PeLLeHns 3a4ay Mo (usnke Ans 1 n 2 KypcoB AHEBHOM U
3a04HOW hopMmbl 06y4eHnst / HoBOCKO. roc. TexH. yH-T ; [cocT.: J1. M. PogHukosa, H. . YconbLeBa, B. b.
YTKuH ]. - HoBocmbupcek, 2010. - 58, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000136899

2 |I‘Iop,r0TOBKa K NMPaKTUYeCKNM 3aHATUAM |6 |11 |O

[ns NOLArOTOBKM K 3aHATUAM HEO6XOAMMO CaMOCTOATENbHO U3YUnTb JIEKLMOHHBIV MaTepuas, atepuan u3
OCHOBHOV4 (AOMONHUTENBHOM) N METOANYECKON NNTepaTypbl. BbINONHMTL AOMalLHMe 3afaHus.: ObLuas
(u3mka. Y. 1 : paboyas TeTpasb 419 NPaKTUYECKON MHAMBMAYAIbHON paboThl 1 Kypca HEBHOIO OTAENeHNS
/ HoBocwm6. roc. TexH. yH-T ; [cocT. H. FO. bepesuH]. - HoBocmbumpcek, 2012. - 88, [1] ¢. : Tab.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000174607 Oasbigkos B. B. Kypc o6Leli pusnkmn ans
ctygeHToB NA0. Y. 2. SnekTpocTaTKa. MarHeTnsm. KonebaHus 1 BoSHbI : y4ebHoe nocobue / B. B.
[aBblaKoB ; HoBOCKO. roc. TexH. yH-T. - HoBocmbupck, 2005. - 158 c. : un. Xpuctodopos B. B. O6Las
(hn3nKa [SNeKTpOoHHbIN pecypc]. YacTb 1 : aN1eKTPOHHbIN y4ebHO-MeToANYeCKniA komniekce / B. B.
Xpvctogopos ; HoBocmb. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ akpaHa. Pusmka. MexaHvKa 1
3/1eKTPOCTaTMKA : METOANYECKME YKA3aHWS : PeLUeHns 3a4ay Mo (unsnke 4ns 1 n 2 KypcoB AHEBHOM U
3a04HO thopmbl 06y4eHuns / HoBocu6. roc. TexH. yH-T ; [cocT.: /1. M. PogHukoBa, H. A. Yconbuesa, B. b.
YTKuH ]. - HoBocmbupck, 2010. - 58, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000136899

3 |I'Io,u,r0TOBKa K nabopaTtopHbImM paboTam |1 11 0




MoAroToBMUTLCA K BbIMOHEHMIO NPEACTOALLEN NabopaTopHO paboThl: MexaHvKa 1 TepMOAUHAMMKA :
MeTOAMYECKME YKa3aHNs K BBOAHOMY 3aHATUIO 1 K nabopaTopHbIM pabotam Ne 0-6 no msmnke gns 1 kypca
Bcex thakynbTeToB / HOBOCKO. roc. TexH. yH-T ; [cocT.: A. B. bapaHoB u ap.]. - Hosocmnbupck, 2012, - 69,
[1] c. : wn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000178416 3nekTpnyecTBO 1
MarHeTn3m : BONpOChl AN 3aLLMThl 1a60paToOpHbIX PaboT Mo (U3NKe : METOAMYECKUE yKasaHUsA Ans
CTyAeHTOB 1-2 KypcoB BceX hakynbTeToB / HOBOCKG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B.
[Jasbiakos, B. B. Xpuctodopos]. - Hosocnbupck, 2012. - 14, [1] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000177499 3neKTpUYECTBO N MarHeTU3M : METOAMNYECKME
yKaszaHus K nabopaTopHbiM pa6oTtam no gusmke Ne 10, 12, 13, 15, 16, 19 ansa 1 n 2 KypcoB Bcex
(hakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: M. A. Kpanueko u ap.]. - HoBocnbupck, 2012. - 65, [1] c.
: un.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177820 MexaHuKa 1 3neKTpocTaTnKa.
Bonpocol Ang 3awmtbl 1a60paTopHbIX paboT No PU3MKe : METOANYECKUNE YKa3aHUA 41151 BbIMOHAOLWMNX
NabopaTopHbIli NpPakTUKym no thusnke / HoBocm6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [JaBblaKoB,
B. B. Xpuctodopos]. - HoBocubmpck, 2011. - 16, [3] c.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000166446

4 |I‘Io,u,r0TosKa K aTTecTaLum |10, 4,6,8 |11 |5

CTyfieHT KOHCYNbTUPYeTCA C NpenojasartenieM No BONpocam Teopuu, PeLLlieHns 3a4ay U opraHmsauum
y4ebHo peatenbHocTK.: O6Las gusnka. Y. 1 : paboyas TeTpaab A5 NPaKTUYECKON MHAMBUAYaNbHOM
paboTbl 1 Kypca AHeBHOro oTgenieHns / HoBocu6. roc. TexH. yH-T ; [cocT. H. KO. bepe3suH]. - HoBocmbumpck,
2012. - 88, [1] c. : Tabn.. - Pexxmum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000174607 [aBblLiKOB
B. B. Kypc obuieii gpusnkn ansa ctygeHtoB MOO. Y. 2. DnektpocTatuka. MarHetnsm. KonebaHus 1 BOSHbI :
y4yebHoe nocobme / B. B. [daBblakoB ; HoBocKO. roc. TexH. yH-T. - HoBocnbmpck, 2005. - 158 c. : un.
Xpuctodopos B. B. O6wias dursnka [Sn1eKTpoHHbIR pecypc]. YacTb 1 : 31eKTPOHHbII
yueb6HO-MeTOAMYecKUiA Komnnekce / B. B. Xpuctogopos ; HoBocu6. roc. TexH. yH-T. - HoBocubumpck,
[2011]. - Pexkum pocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ sKkpaHa. Pu3uka.
MexaHuKa 1 3M1eKTpoCcTaTuKa : MeTOAMYECKME YKa3aHWs © peLleHns 3a4ad no usnke ans 1 un 2 kypcos
[HEBHON 1 3a04HOI hopMbl 06yyeHNs / HoBOCKOG. roc. TexH. yH-T ; [cocT.: J1. M. PogHukosa, H. 4.
Yconbuesa, B. b. YTkuH ]. - HoBocnbupck, 2010. - 58, [2] c. : un.. - Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000136899

CemecTp: 3

1 |Pr3 110,4,6,8 |10 |10

Mpy NOArOTOBKe CTYAEHT M3yYaeT TEOPETUUECKMIA MaTepua v peLlaeT nofo6Hble 3ataumn.: Paboyas
TeTpadb no Kypcy "O6uwas msmka". Y. 2 : matepuabl 415 NPaKTUYeCKOW NHAMBUAYaNIbHOK paboTbl MO
Kypcy nekuuii "O6uas gumamka" (2 4acTb) And 2-ro Kypca (BevepHero otaeneHns) akynbtetoB PJIA,
MT® / HoBocmb. roc. TexH. yH-T ; [cocT. H. KO. bepesnH]. - HoBocunbupck, 2011. - 57, [1] c. : Tabn.. -
Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154277 Oasbiakos B. B. Kypc o6ueli
(hmsmkm gna crygeHtoB MAO. Y. 2. SnekTpocTaTka. MarHetnsm. KonebaHusi v BOSHbI : y4e6HOe nocobme
/ B. B. OaBblaKoB ; HoBOCKG. roc. TexH. yH-T. - HoBocnbupck, 2005. - 158 c. : un. ®dusmnka.
AneKTpoMarHeTu3M : MeTOANYECKME YKa3aHUa © peLleHune 3a4a4 no uanke ais 1-2 KypcoB [HEBHOM U
3a04HOI hopm 06yyeHus / HoBocmb. roc. TexH. yH-T ; [cocT.: /1. M. PogHukosa, H. A. YconbLesa, H. B.
UnyepuHa]. - Hosocubupck, 2012. - 53, [2] ¢. : un.. - PeXxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000173750 KBaHTOBas onTuka. KBaHTOBas MexXaHuKa :
METO/IMYECKME YKa3aHNA K PEeLLIEHNIO 3a1ad B Kypce obuleli gunsnkn ans 1-2 kypcos ABT®, ®JIA, MTO,
AM®, MM, Db fHeBHOIA 1 BeyepHel hopm 06y4deHuns / HoBocu6. roc. TexH. yH-T ; [cocT.: 3. b.
CenuBaHoBa, B. f. Ueuyes]. - HoBocubupck, 2004. - 75 ¢. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar AaBbiakoB B. B. Kypc o6uieit prsmkmu ans
ctyaeHToB NA0. Y. 3. BonHoBas onTuka. KBaHTOBas MexaHukKa : y4ebHoe nocobue / B. B. [1aBblAKOB ;
HoBocub. roc. TexH. yH-T. - HoBocnbupck, 2004. - 91 c. : un.. - bubnuorp.: c. 89.

2 |I‘Io,u,r0TosKa K NPaKTUYECKUM 3aHATUAM |6, 8 15 |O




[ns NOLArOTOBKM K 3aHATMAM HEO6XO0AMMO CaMOCTOATENbHO U3YUnTb NIEKLMOHHBIV MaTepuai, atepuan u3
OCHOBHOV (LOMONHUTENBHOM) N METOAMYECKONM NNTepaTypbl. BbINONHUTL AOMalLHVe 3afaHus.: Paboyas
TeTpafb No Kypcy "O6uas gusnka™. Y. 2 : matepuanbl Ans NPaKTUUYECKON MHAMBUAYaANbHOW paboThbl NO
Kypcy nekuuin "O6Las gusmnka" (2 4actb) Ans 2-ro Kypca (BeyepHero otaeneHus) hakynstetos 1A,
MT® / HoBocmb. roc. TexH. yH-T ; [cocT. H. FO. bepe3suH]. - HoBocmbmpcek, 2011. - 57, [1] c. : Ta6bn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154277 Oasbiakos B. B. Kypc o6uieli
(msukmn ana ctyaeHTos MAO0. Y. 2. SnekTpocTaTka. MarHetnam. KonebaHusi v BOMHbI : y4ebHOe nocobme
/ B. B. OaBblakoB ; HoBOCKG. roc. TexH. yH-T. - HoBocnoumpck, 2005. - 158 c. : un. dusuka.
SNeKTpoOMarHeTU3M : METOAMYECKME YKa3aHWs : peLleHre 3a4a4 no gusmke ana 1-2 Kypcos HEBHOM U
3a04HoOl hopm 06yyeHms / HoBocm6. roc. TexH. yH-T ; [cocT.: J1. M. PogHukosa, H. A. Yconbuesa, H. B.
UnuepuHa]. - Hosocnbupck, 2012. - 53, [2] ¢. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000173750 KBaHTOBas onTuKa. KBaHTOBasi MeXaHWKa :
METOLMYECKME YKa3aHUA K PELLIEHMIO 3aa4y B Kypce 06LLei (unsmku ansa 1-2 kypcos ABTP, /1A, MTS,
AM®, MM, DB fHeBHOI 1 BeyepHel hopm 06y4deHuns / HoBocub. roc. TexH. yH-T ; [cocT.: 3. b.
CenuBaHoBa, B. f. Ueuyes]. - HoBocnbupck, 2004. - 75 ¢. : un.. - PeXxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar AaBbiakoB B. B. Kypc 06uieli ¢msmnku ans
ctygeHToB NA0. Y. 3. BonHosas onTrka. KBaHTOBas MexaHuKa : yuebHoe nocobue / B. B. [1aBblgKOB ;
HoBocub. roc. TexH. yH-T. - HoBocnbupck, 2004. - 91 c. : vn.. - bubnvorp.: c. 89.

3 |I'Iop,r0TOBKa K 1ab0paTopHbIM 3aHATUAM |3, 4 |11 |O

MoAroToBUTLCA K BbIMOHEHWIO NPEACTOSALLENA TabopaTopHOi paboTbl: KonebaHns v BOMHBI
METOAMYECKME YKa3aHNA K labopaTopHbIM paboTam no umsmnke Ne 21, 23, 25-27 ana 1 n 2 KypcoB BCex
(hakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: I'. E. HeBckasa 1 gp.]. - HoBocubmpcek, 2011. - 55, [1] c. :
nn., Tabn. ONTUKa : BONPOChI 414 3aLUTbl 1a60PaTOPHbLIX PaboT No r3MKe : MeTOANYECKUE YKa3aHus /
HoBocub6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbigkos, B. B. Xpuctogopos]. - HoBocnbupck,
2009. - 13 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978 OnTuka :
METO/MYECKOE PYKOBOACTBO K abopaTtopHbIM paboTam Ne 30, 32, 35 no ¢msuke ans 2-ro Kypca Bcex
cneuunanbHocTeli / HoBocu6. roc. TexH. yH-T ; [cocT.: b. /1. MaknuH n ap.]. - HoBocnbunpck, 2014. - 41, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000195482 dun3mka TBepLOro Tena :
BOMPOCHI A4 3aWMTbl 1a60paTOPHbIX PaboT MO n3nKe : METOAMYECKME YKa3aHWS 415 CTYAEHTOB,
BbINOMHAOLLMX NabopaTopHbIA NPaKTUKYM No Kypcy puankn / HoBocmb. roc. TexH. yH-T ; [cocT.: A. B.
bapaHos, B. B. laBbiakos, B. B. Xpuctodopos]. - HoBocnoumpck, 2010. - 14, [2] c.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000151215 SneKTpMYeCTBO N MarHeT13M : BOMPOCHI /19 3aLUThbI
NabopaTopHbIX PaboT Mo (hU3MKe : MEeTOAMUYECKME YKa3aHWs 4/1s CTYAeHTOB 1-2 KypcoB BCex (haky/bTeToB /
HoBocmb. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbigkos, B. B. XpucTothopos]. - HoBocnompck,
2012. - 14, [1] c.. - Pexxum pocTyna: http://elibrary.nstu.ru/source?bib_id=vtlsO00177499 3neKTpU4eCTBO K
MarHeTu3m : METOAMYECKME YKa3aHNs K flabopaTopHbIM paboTam no usmke Ne 10, 12, 13, 15, 16, 19 gna 1
N 2 KypcoB Bcex akynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: . A. Kpanvsko u fp.]. - HoBocnbupck,
2012. - 65, [1] c. : un.. - Pexkum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177820 Kone6aHus n
BOJ/IHbI. Bonpock! 414 3aWwmThl 1a6opaTopHbIX paboT : METOAMYECKOe Nocobue no gusnke 4ns 1 n 2 Kypcos
/ HoBocwm6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [lasbifkos, B. B. Xpuctodopos]. - HoBocmbumpck,
2014. - 29, [1] c.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000195495

4 |[l,ononH|/|Teanaﬂ ydebHas AedATeNbHOCTb |10, 4,6,8 |0 |O

. Pu3nKa. SNeKTPOMarHeT3M : METOAMYECKME YKa3aHUA © peLLeHne 3a4a4 no usmnke ans 1-2 Kypcos
AHEBHOI 1 3a04HOI hopm 06yueHMsi / HoBOCMO. roc. TexH. yH-T ; [cocT.: /1. M. PogHukoBa, H. A.
Yconbuesa, H. B. UnuepuHal. - HoBocnbupck, 2012. - 53, [2] ¢. : un.. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000173750 KsaHTOBas onTuka. KsaHTOBas MexaHuKa :
METOLMYECKME YKa3aHUA K PELLIEHMIO 3aaay B Kypce o6Luei gunsmkun gna 1-2 kypcos ABTD, /1A, MTS,
AMD, ®IM, OB aHEBHOI 1 BeuepHeit hopm 06yueHmsi / HoBocmG. roc. TexH. yH-T ; [cocT.: 3. b.
CenuBaHoBa, B. f. Ueuyes]. - HoBocnbumpck, 2004. - 75 ¢. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar
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CTy[eHT KOHCYNbTUPYeTCA C NpenojasatesieM Mo Bonpocam Teopuu, peLlieHns 3afay U opraHmsawum
yuebHOW fedTenbHOCTU.: Pur3nKa TBEpAOro Tena. Pusnyeckime OCHOBbI 3/1EKTPOHUKM : METOANYECKOe
PYKOBOACTBO K nabopaTopHbiM pa6oTam Ne 40-44, 48 / HoBocK6. roc. TexH. yH-T ; [cocT.: A. H.
MogabIMHUKOB 1 ap.]. - HoBocmbumpcek, 2011. - 65, [3] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000154110 Xpuctodopos B. B. O6Lasn pur3mnka [neKTPOHHbIN
pecypc]. YacTb 1 : aneKTPOHHbIV y4ebHO-MeToAMYeCKMiA komnneke / B. B. Xpuctogopos ; HoBocu6. roc.
TeXH. YH-T. - HoBocmbumpck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157223.
- 3arn. ¢ akpaHa. KBaHToBas onTuka. KBaHTOBasi MexaHMKa : METOAUYECKME YKa3aHMA K PeLUeHWIO 3a4aq B
Kypce obLen tmsnkn gna 1-2 kypcos ABTP, /1A, MTD, M, MM, ®b gHeBHOI 1 BeyepHel (hopm
06y4yeHnsa / HoBocmb. roc. TexH. yH-T ; [cocT.: 9. b. CennBaHoBa, B. f. Ueuyes]. - HoBocubmpck, 2004. - 75
C. : un.. - Pexxum goctyna: http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar

5. TexHonormnsa oby4veHuns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATENbHOM PaboThbl 06YYAOLLIMXCA, @ TaKXKe NPOBeAEHUS
KOHCY/NbTaLMiA NPUMEHSIIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnmuya 5.1
JedATtenbHoCcTb VHhopmauoHHO-KOMMYHMKaLUNOHHbIE TEXHOIOM NN
e-mail:sivykh@corp.nstu.ru; MNopTtan
VH(opMUpOBaHve HI TY:http://ciu.nstu.ru/kaf/persons/21255
e-mail:sivykh@corp.nstu.ru; JIn4HbINA TUNOBON
KoHcynbTnpoBaHue caiiT:http://ciu.nstu.ru/kaf/persons/21255/edu_actions/timetables/
consult
JInyHbI TYINOBON
KOHTDO cauT:https://e.mail.ru/search/?q_query=%D0%9F%D0%B5%D1
P %80%D0%B5%D1%81%D1%83%D0%BC%D0%BA%D0%B8
%D0%BD&from_suggest=1&from_search=0
PasmelLieHme yeoHbIX 3BbC:https://ciu.nstu.ru/e-library/search
martepuasion
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (PopM Kope! (*)Ole/Ipye\l’VlbIX
KOMMEeTeHLWi
1 |MpobnemMHbIin METOA OlK.1; OrlK.2;

®opmupyembie yMeHus: 34. 3HATb OCHOBHBIE 3aKOHBI (PU3UKHU, SBJSIOUIHECS OA30BBIMHE TSI
peueHus 3a1a4 MPodeCCHOHATBHON ASSITEIBHOCTH; Y8, YMETh IJIAHUPOBATh U OPraHU30BLIBATH
NpOoCTeHIINe SKCIIEPUMEHTHI, 00padaThIBaTh U AHATU3UPOBATH MTOyYSHHBIE PE3YJIbTATHI

Kparkoe onucanue npumenenusn: [lemaror co crygeHTamu opraHusyeT NpoOIeMHYIO CUTYaLUEO
KaCaIIIYIOCs MPOBOAUMOro dkcrepumenTa. CTyneHTsl paboTasi B KOMaHAax o 2-3 yenoBeka
pemaroT MpobJIeMHYIO 3a1a9y.

6. MpaBuna aTTecTalmm 06yYatoLLMXCs Mo y4ebHO ANCLUNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anibHO-penTUHIOBas cUcTeMa
(BPC), no3sondtoLLas BbICTaBNATb OLEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoii ECTS.
Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 6.1.

Tabnunua 6.1

MwuH.

MaKcuMasibHbI 6ann
6ann

OLI,eHI/IBaeMbIe BUAbl AEATE/IBHOCTA o6yqarou_|,|/|xc;|




Cemectp: 1

Ipaxmuyecxue sanamusi: 20 40
Konmponvuwvie pabomui: 20 40
3auem: 10 20
CemecTp: 2

Jlabopamopnas Nel: 5 10

KoHTponupytoLmne Matepuansl NPUBOAATCA B “MexaHuKa W 3neKTpocTaTyKa. Bonpock! A4ns 3aluThbl 1abopaTopHbIX paboT Mo (uanKe : METOANYECKME YKasaHWa Ans
BbINO/HSIOLLMX 1aBOPaTOPHBINA NPaKTUKyM Mo ¢usvke / HoBOCUG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [asblgkos, B. B. Xpuctogopos]. - HoBocu6upek, 2011.
16, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000166446"

Jlabopamopnas No2:
KoHTponupytoLmne MaTepuansl NPUBOAATCS B “INeKTPUYECTBO U MarHeTW3M : BOMPOCHI A/1S1 3aLLyTbl 1aBOpaTopHbIX PaboT Mo (M3NKe : METOANYECKIE YKa3aHUs ANs
CTyAeHTOB 1-2 KypcoB BCex (hakynbTeToB / HoBoCWO. roc. TexH. yH-T ; [cocT.: A. B. BapaHos, B. B. [lasbiakos, B. B. Xpuctodopos]. - HoBocnbupck, 2012. - 14, [1] c.. -
Pexxum foctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177499"

5 10

Jlabopamopnas No3:
KoHTponupytoLmne matepuanbl NPUBOAATCS B ""ONeKTPUYECTBO 1 MarHeTV3M : BOMPOCHI A4S 3aLLyTbl 1a60PaTOPHbIX PaboT Mo U3MKE : METOANYECKIE YKa3aHUs ANs
CTyfAeHTOB 1-2 KypcoB Bcex (hakynbTeToB / HoBoCWG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbiakoB, B. B. Xpuctodopos]. - HoBocubupck, 2012. - 14, [1] c.. -

Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000177499"

Jlabopamopnas No4.:

KoHTponupytoLmre MaTepuansl NPUBOAATCS B “SNeKTPUYECTBO 1 MarHeTW3M : BOMPOCHI A4S 3alLyTbl 1a6OpaToOpHbIX paboT Mo U3NKe : MeTOANYECKIE YKasaHUs ANs
CTyAeHTOB 1-2 KypcoB Bcex (hakynbTeToB / HoBOCKMG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [lasbigkos, B. B. XpucTtodopos]. - HoBocubupck, 2012. - 14, [1] c.. -
Pexxum foctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177499"

PI'3: 10 20
Drzamern: 20 40
Cewmectp: 3

Jlabopamopnas Nel: 5 10

KoHTponupytoLmne MaTepuansl NPUBOAATCS B “SNeKTPUYECTBO 1 MarHeTWU3M : BOMPOCHI A4S 3alyTbl 1a6OpaToOpHbIX paboT Mo U3NKe : MeTOANYECKIE YKa3aHUs ANs
CTyAeHTOB 1-2 KypcoB Bcex (hakynbTeToB / HoBOCMG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [lasbigkos, B. B. XpucTtohopos]. - HoBocubupcek, 2012. - 14, [1] c.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177499"

Jlabopamopnas No2: | 5
KoHTponupytowme Matepuanbl NpuBoAaTes B "KonebaHus 1 BoMHbI. Bonpock! 4ns 3almTbl TabopaTopHbIX paboT : MeToAnYecKoe nocobue no dusnke ans 1 n 2 kypcos
HoBocm6. roc. TexH. yH-T ; [cocT.: A. B. BapaHos, B. B. [aBbiakos, B. B. Xpuctocopos]. - HoBocnbumpck, 2014. - 29, [1] c.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000195495"

S) 10

Jlabopamopnas No3:
KoHTponupytowye MaTepuanbl NpUMBOAATCA B “"ONTUKA : BOMPOCHI /19 3aLUMTbI 1abopaTopHbIX paboT no (usnke : MeToAMYeCKMe ykasaHus / HoBocuG. roc. TexH. yH-T ;
[cocT.: A. B. BapaHos, B. B. [asbiakos, B. B. Xpuctodopos]. - Hoocubumpcek, 2009. - 13 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978"

Jlabopamopnas Ne4.: | 5 10

KoHTponupytoLye MaTepuanbl NpUBOAATCA B “"ONTUKA : BOMPOCHI /19 3aLUMTbI 1abopaTopHbIX paboT no (usnke : MeToanYeckne ykasaHus / HoBocuG. roc. TexH. yH-T ;
[cocT.: A. B. BapaHos, B. B. [asbiakos, B. B. Xpuctodopos]. - Hoocubmpck, 2009. - 13 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978"

PI'3: 10 20

Ox3amen: 20 40

B Tabnuue 6.2 npencTas/ieHO COOTBETCTBYE POPM KOHTPO/IA 3a5B/ISEMbIM TPEOOBaHMAM K
pesynbTaTaM 0CBOEHWS AUCLUMVHBI.

Tabnuua 6.2
Kope! DopMbl KOHTPONSA
KOMMeTeH
< PesynbTaTbl 00yyYeHUs
L 3awmTa | KoHTp. |3awmTa 3auet | axcamen
droc ne pa6. PI3
OMK.1 34. 3HaTb OCHOBHbIE 3aKOHbI (PU3UKN, ABNAOLLMECS 6a30BbIMM A1 n n + + +

peLLeHns 3a4a4 NpothecCUOHaNbHON AeATENBHOCTH

37. 6a30Bble 3HAHWSA (PyHAAMEHTA/IbHbLIX Pa3fenoB PU3MKN B 0OBEME,
OlK.2 |Heo6xoaMmom s OCBOEHNS PU3MYECKNX OCHOB B 06/1aCTH + + +
NpogecCroHaNbHON feATeNLHOCTM

y15. BbIGMPATL NPOCTELLINE MOAENN (U3NYECKMX 06BEKTOB U
MpOLIECCOB

y6. YMeTb NPUMEHSTb OCHOBHbIE METO/bI (HU3NYECKOTO 1CCNEA0BaAHNS
SIBNEHWIA N CBOICTB 0OBEKTOB MaTepUasibHOro Mupa




y8. YMETb NMNaHNPOBaTb N OPraHN30BbIBaTb I'IpOCTEI\/’II.IJl/Ie IKCMEPUMEHTDI,

+ +
006pabatbiBaTh M aHA/IM3MPOBATb MOJYUYEHHbIE Pe3yNbTaTbl

®OH[ OLEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Casenpen W. B. Kypc obmeii ¢pusuku. [B 3 1.]. T. 1 : [yueOHoe mocobue aJis By30B MO
texauueckuM (550000) u rexnonorudeckum (650000) nanpaenenusm| / M. B. Casenees. - CII6. [u
np.], 2011. - 432 ¢. : wn., Tabn.. - [lapan. TAT. J1. aHTIL..

2. CasemseB U. B. Kypc o6meti pusuku. [B 3 1.]. T. 2 : [yuebHOE mocoOue myisi By30B IO
texauueckuM (550000) u rexnonorudeckum (650000) nanpaenenusm| / M. B. Casenees. - CII6. [u
ap.], 2011. - 496 ¢. : ., cxemsl, rpad.. - [lapa. TUT. 1. aHTI..

3. CasemveB . B. Kypc ob6meit ¢usuku. [B 3 1.]. T. 3 : [yue6HOe mocobue nsst By30B 1O
texauueckuM (550000) u rexnonorudeckum (650000) nanpaenenusm| / M. B. Casenees. - CII6. [u
ap.], 2011. - 317 ¢. : wn., Tabum., rpad.. - [Tapan. THT. JI. aHTIL.

4. Yepros A. I'. Bamaunuk o ¢usuke : [yuedbroe mocobue mjs Bry308] / A. I'. Uepros, A. A.
Bopobses. - M., 2008. - 640 c. : un.

5. ®usuka : yaeOuuk / B.U. lemunuenxo, .B. [lemumuenko. — 6-e usg,, nepepad. u mon. — M. :
HUH®PA-M, 2016. — 581 c. (Ileperner 761r) ISBN:978-5-16-010079-1 - Pexxum noctyma:
http://znanium.com/catalog. php?bookinfo=469821 - 3arn. ¢ s3xpaHa.

[lononHuTeNbHas nnTepaTypa

1. Uponoe U. E. KeantoBas ¢pusuka. OcHOBHEIE 3aKoHBI : [yueOHOe rmocobue st By30B] / U. E.
Hponos. - M., 2007. - 256 c. : un.

2. Uponos U. E. Dnexrpomaruerusm. OCHOBHBIE 3aKOHEI ;| yueOHOe mocobue st By30os / U. E.
Hponos. - M., 2006. - 319 c. :

3. Uponos U. E. Mexanuka. OcHoBHbie 3akonel / M. E. Uponos. - M., 2006. - 309 c¢. : w

4. Uponos U. E. BonHoBsie mpoiiecchl. OCHOBHBIE 3aKOHBI : [yueOHOe mocodue s By3os] / W. E.
Hponos. - M., 2006. - 263 c. : u

5. Bonekenmreiin B. C. CoopHuk 3amad mo obmemy Kypcy (PU3UKH : 1 TEXHHYECKUX BY30B / B.
C. Bomgskenmreiin. - CII6., 2005, - 327 ¢. : un.

6. Dnexrpocraruka. [locrostHHBIN TOK : yuebHoe mocobue must U0 / [D. b. Cenusanosa u mp. | ;
Hogocub. roc. TexH. yH-T. - HoBocubupck, 2005. - 62, [1] ¢. : n.

7. Xpucrtodopos B. B. O6mas ¢usuka [Dnexkrpornsiii pecypc]. HacTs 1 : anekTpoHHBIH
yuebHO-MeTonuueckuii komruieke / B. B. Xpucrodopos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000157223. -
3arJi. ¢ sKpaHa.

8. Coopnuk 3anau o obmei ¢pusuke. Y. I1I. Konebanus u BosHbl. BonHoBas ontrika : YueOHoe
nocobue miis I-1l kypco ABT®D, ®JIA, MTD, @b, DM®, OIIM nH. u Beu. popm obyuerus /
Hogocub. roc. rexs. yH-T; 3. b. CenuBanosa, H. A. Ycomsuera, C. 1. BamykoB u ap.; mox pen. 3.
b. Cenuanosoii. - HoBocubupck, 2004. - 106¢. : wn.

VIHTepHeT-pecypcehbl
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/




8. MeToau4ecKoe 1 NporpaMMHoe obecreyeHue

8.1 MeToauyeckoe obecrneyeHme

1. O6mas ¢usuka. Y. 1 : pabouas TeTpans A NMPakTHYECKOW MHIWBUIAYaJIbHOM padoTel 1 Kypca
nueBHOro oTnenenust / HoBocu6. roc. TexH. yH-T ; [coct. H. FO. Bepesun]. - HoBocubupck, 2012. -
88, [1] c. : Tabm.. - Pesxum moctyma: http://elibrary. nstu.ru/source?bib_1d=vtls000174607

2. MexaHuka u TepMOOAHMHAMHUKA | METOAUYCCKHEC YKA3aHUS K BBOOHOMY 3aHATUIO U K
naboparopHbiM padotam Ne 0-6 o pusuke st 1 kypca Beex akynptero / HoBocu6. roc. TexH.
yH-T ; [cocT.: A. B. bapanos u ap.]. - HoBocubupck, 2012. - 69, [1] c. : un., Tabn.. - Pexxum
nocryra; http://elibrary.nstu.ru/source?bib_1d=vtls000178416

3. ®usuka. DIeKTPOMArHeTH3M | MEeTOIMYECKHUEe YKa3aHus | pelieHne 3aaa4 no ¢pusuke ms 1-2
KypPCOB HEBHOWM U 3a0uHOM (opm oOyuenus / HoBocuO. roc. TexH. yH-T ; [coct.: JI. M. PogHukoBa,
H. . Ycomeuesa, H. B. Unuepuna). - HoBocubupck, 2012. - 53, [2] ¢. : un.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000173750

4. Konebanus u BosiHbl. Bonpock! st 3amuThl 1abopaTopHbIX paboT | METOIUYECKOE MOCOOHe Mo
¢usuke ms 1 u 2 xkypcor / HoBocu®. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. /lapsinkos, B.
B. Xpucrodopos]. - Hosocubupck, 2014. - 29, [1] c.. - Pexum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000195495

5. ®usrka TBEPAOro TeJa : BOMPOCHI IS 3alIHUTHI JJA0OPATOPHBIX pabOT Mo (PHU3MKe :
METOANYECKHEe YKa3aHUs Ui CTYACHTOB, BBIMOIHSIIOMNX J1a00paTOPHBIA MPAKTUKYM IO KYyPCY
¢usuxu / HoBocu®. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. [lassinkos, B. B. Xpuctodopos].
- Hoeocubupck, 2010. - 14, [2] c.. - Pexxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000151215

6. DJIEKTPUYECTBO U MArHETHU3M : BOMPOCHI AJIS 3aI[UTHI JTAO0PATOPHBIX PadoT MO (pusuke :
METOAUYECKUE YKA3aHUs IJIs CTYIeHTOB 1-2 KypcoB Beex daxyabTeToB / HoBocuO. roc. TeXH. yH-T
; [cocT.: A. B. Bapanos, B. B. [laseinkos, B. B. Xpucrodopog]. - HoBocubupck, 2012. - 14, [1] c..
- Pesxum mocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000177499

7. DNeKTPUUECTBO U MarHETH3M | METOAWYECKHEe YKa3aHus K J1a00paTopHbiM paboTam 1o (u3nKe
Ne 10, 12, 13, 15, 16, 19 nns 1 u 2 xypcoB Bcex (akynptetoB / HoBocu®. roc. TeXH. YH-T ; [COCT.:
IT. A. Kpanueko u np.]. - HoBocubupck, 2012. - 65, [1] ¢. : min.. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000177820

8. Konebanus u BOJTHBI | METOAMYECKHE yKa3aHus K JaboparopHeiM pabortam o ¢usuke Ne 21, 23,
25-27 nns 1 u 2 xypeoB Beex daxynsreroB / HoBocu®. roc. TexH. yH-T ; [coct.: I'. E. HeBckasi u
ap.]. - HoBocubupck, 2011. - 55, [1] ¢. : w., Tabmn.

9. OrrTuKa | BOMPOCHI [Ts AU THI JTAOOPATOPHBIX PabOT 1Mo PHU3UKE | METOAUYECKHE YKa3aHUs /
Hosocub. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. [laseinkor, B. B. Xpucrodopos]. -
Hosocubupck, 2009. - 13 c.. - Pesxxum moctymna:

http://elibrary nstu.ru/source?bib_i1d=vtls000121978

10. OnTrka : METOOUYECKOE PYKOBOACTBO K jabopatopHeiM padotam Ne 30, 32, 35 mo usuke mist
2-ro Kypca Bcex creruansHocTedt / HoBocu®. roc. TexH. yH-T ; [coct.: b. JI. [Takmun u ap.]. -
Hosocubupck, 2014. - 41, [2] ¢. : wi.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000195482

11. KBanTtoBas ontuka. KBaHTOBas MeXaHMKA | METOIUYECKHE YKA3aHHS K PEIISHHUIO 3a/1a4 B Kypce
obmeit pusuku as 1-2 xkypco ABTO, @JIA, MT®, DM®, ®ITM, @b nueBHOl 1 BeuepHei GopMm
obyuenwus: / HoBocuO. roc. TexH. yH-T ; [cocT.: D. B. CenuBanora, B. 5. YUeuyes]. - HoBocuGupck,
2004. - 75 ¢. : wi.. - Pexxum poctyma: http://www library. nstu.ru/fulltext/metodics/2004/2719.rar



12. Pabouas Tetpans mo kypcy "O6mas gusuxa". Y. 2 : Marepuasl 1 IPaK THYECKON
UHIWBHUIYAIbHOM PabOThI 1O Kypcy Jekuuii "O6mas ¢pusuka” (2 yacts) mis 2-ro Kypea (BeuepHero
otnenenus) paxynbretoB OJIA, MT® / HoBocu®. roc. TexH. yH-T ; [coct. H. FO. Bepesun]. -
Hosocubupck, 2011. - 57, [1] ¢. : Tabmn.. - Pesxxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000154277

13. JdaesinkoB B. B. Kypc obmieit ¢usuku mis cryneraros U10. Y. 3. BonHosas ontuka.
KBanroBast MexaHuka : yueObHoe nocodue / B. B. JlaBeigkos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, 2004. - 91 c. : wn.. - bubnumorp.: c. 89.

14. Maesinxor B. B. Kypc obuieit ¢pusuxu mist cryneatoB MJ10. U. 2. DnexktpocraTuka.
Maruetusm. Konebanwust u BosHs! : yueObHoe rocobue / B. B. JlaBeigkos ; HoBocub. roc. TexH.
yH-T. - HoBocubupck, 2005. - 158 c. : .

15. Mexanuka 1 3JIEKTPOCTAaTHKA. BOmpock! [1j1s1 3aiuTel 1abopaToOpHBIX paboT no Qusuke :
METOAUYECKHUE YKA3aHUS ISl BBIOJHSIOMINX JTA00paTOpHbIi nmpakTukyM o ¢usuke / HoBocuo.
roc. TexH. yH-T ; [cocT.: A. B. Bapanos, B. B. [laseinkos, B. B. Xpuctodopos]. - HoBocubupck,
2011. - 16, [3] c.. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000166446

16. ®usuka TBepaoro tena. @usnyeckrie OCHOBBI JIEKTPOHUKH | METOAMUECKOe PYKOBOACTBO K
naboparopubeiM paboram Ne 40-44, 48 / HoBocu®. roc. TexH. yH-T | [cocT.: A. H. [TonasIMHUKOB U
ap.]. - HoBocubupcek, 2011. - 65, [3] ¢. : un., Tabun.. - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000154110

17.Topnoe b. b. ®usuka. Teopus, 3amaquu, TecTsl : yaednoe nmocobue / b. b. I'opnos, A. B.
bapanos, I'. E. Hesckas ; HoBocu®6. roc. Texs. yH-T. - HoBocubupck, 2008. - 278, [1] c. : un.

18. ®usuka. MexaHuKa U 3JIEKTPOCTATHKA | METOANYECKHAE YKA3aHUS | PelIeHHs 3a1a4 110 (PusuKe
st 1 1 2 KypcoB AHEBHOM 1 3a0uHOi (opmbl 0Oyuenwns / Hopocu®. roc. TexH. yH-T ; [cocT.: JI. M.
Ponnukosa, H. . Ycomeuesa, B. b. VTkun |. - HoBocubupck, 2010. - 58, [2] ¢. : wi.. - Pexum
nocrtymna; http://elibrary.nstu.ru/source?bib_1d=vtls000136899

8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme
1 Windows
2 Office

9. MaTtepnanbHO-TeXHUYeCKoe obecneyeHne

KomnnekT 060pyaoBaHus

Ne HavmeHoBaHWe HasHaueHne
1 [MYK "MexaHuka" [na nabopaTopHbIX paboT
2 |[MYK"Ontuka" [na nabopaTopHbIX paboT
3 |MYK"OnTtuka kBaHTOBas" [na nabopaTopHbIX paboT
4 |MYK "9nektpuyecTtso” [ns nabopaTopHbIX paboT
5 [MYK "2neKTpnyecTBo 1 MarHetusm" [ns nabopaTopHbIX paboT
6 |[MYK-TT [ns nabopaTopHbIX paboT
7 |[MYK 3OM-2 [na nabopaTopHbIX paboT
8 [MYK "WCTOYHMK NUTaHMA cTeHaa" [na nabopaTopHbIX paboT
9 |MYK "Ocuunnnorpap" [na nabopaTopHbIX paboT
10 |MYK "Ocuunnorpadg” [na nabopaTopHbIX paboT
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPeICTB YUeOHOM THCUMIINHBI
O6o0mmenHas cTpykTypa (PoHIIa OIEHOYHBIX CPEICTB MO AMCHMILUIMHe Du3nuka mpuBelcHaA B
Tabmue.
Tabmmima

Iranbl OEeHKH KOMIIeTeHIHii

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitus
Popmupyembre KOMIIeTeH UMt Tembl TeKyuero IIpomeikyTounas
KOMIETEHIINH (3HAHUSA, yMeHHs1, KOHTPOJISA aTTecranus (IK3aMeH,
HABBIKH) (KypcoBOii IpOeKT, 3a4er)
PI'3(P) u op.)
OIIK.1 ciocobHOCTh |34. 3HATh OCHOBHBIE |BBIHYX/IeHHBIE KOTEOaHUs. Konrtponbnas 3aver Bonpocs! 1-9.
IpPEeCTaBIATh 3aKOHBI (DU3HUKH, JliHamMuKa TBepAOTO Tena. pabora 3a 1 DK3aMeH 3a 2ceMecTp,
a/ICKBaTHYIO SIBIISIOIIMECS JIMDIIEKTPUKH B 3JIEKTPUYECKOM |ceMmecTp, 3a1auu 1- |Bompocsl. 1-19
COBPEMEHHOMY 0a30BBIMH JIJIsI nosne. [onspuszanus 4, DK3aMeH 3a 3cemectp,
YPOBHIO 3HaHHUI peleHus 3ana4y auanekTpukoB. [loBenenue PI'3 3a 2 cemectp, |BompockL. 26 - 40
HAay4YHYIO KApTHHY  |[POQECCHOHANBLHON |IMIOJS BO BHELTHEM 3agaun 1 — 8
MHUpa Ha OCHOBE JESTENILHOCTH anekTpudyeckom none. Bekrop  |PI'3 3a 3 cemectp,
3HAHMS OCHOBHBIX nossipu3zanun. Bexrop 3agaun 5 - 20
TIOJIO’KCHUH, 3aKOHOB IIEKTPUUECKOTO CMEICHHUS.
1 METOJIOB 3akoH Kynona. Hanps>keHHOCTD
€CTECTBEHHBIX HayK IEKTPUYECKOTO Mo, [IpuHImmn
¥ MaTeMaTHUKH cynepnosunuu. Teopema

I'aycca. 3akoHBI cOXpaHEHUsI.
JluHamuKa CHCTEMBI YaCTHII.
Llentp Macc; Teopema o
JIBUKEHHUH LIEHTPa Macc.
HMItynibe CUCTEMBI YacTHIL.
3aKOH COXpaHCHUS MMITYJIbCa.
PaboTa 1 MOIITHOCTB.
[oTeHIaTBHBIC CHIIEIL.
KuneTtnueckas sHeprus u
MMOTEHIMAbHAS YHEPTUS. 3aKOH
COXpaHCHHS MEXaHIMIECKOU
SHEPTUU CUCTEMbI. BHYTpeHHsIst
SHEPTHS; 3aKOH COXPaHEHUS
MIOJTHOM SHEPTUHU. 3aKOHBI
TETJIOBOTO U3TyUYEHUSI.
dotorddext. Dddexr
Kowmnrona. Teopus I[lnanka.
3aryxaromue KojeOaHus
WneanbHelil raz. YpaBHeHue
coctosiHusi. CMecH, 3aKOH
Hanbrona. OcHOBHOE
ypaBHEHHE KUHETUYECKOU
TEOPHUH T'a30B; MOJIEKYJISIPHO -
KUHETHYECKUH CMBICI TaBICHUS
u Temnepatypsl. U3mepenue
Ha4YaJIbHOM CKOPOCTH TTyJIN C
MTOMOIIBI0 OATUTMCTHYECKOTO
MasiTHUKA. V3yuenne paboTsl
HUCTOYHUKA TUTAHUS
WuTepdepenmus crera.
VYcaoBus 5KCTpeMyMOB
HMHTEHCUBHOCTHU cBeTa. OMbIT
Ounra. Kunemartuka
BpaIIaTEIbHOTO IBUXKECHUS
Kunemaruka maTepuanbHOU
Touku. CucreMa OTcUeTa;
STaJIOHBI JJTUHBI 1 BPEMEHHU.
Paaunyc-BexTop; BEKTOPHI
TIepeMEIeHHsI, CKOPOCTH,
YCKOPEHUS; TPACKTOPHS, Ty Th.
BekTopHBbIi 1 KOOpAMHATHBIHI




CIIOCOOBI OITMCAHUS ABHKCHHS.
Kunemarnka BpamateapHOTO
JBUXKEHMSL. YTIIOBOE
MepEeMEIIeHIE; BEKTOPHI
YIJIOBOM CKOPOCTH U YIJIOBOTO
yckoperus. OrnpeneneHue
YIENBHOTO 3apsiia 3JIeKTPOHa
METOJ0M Mar"eTrpoHa. Ilepsoe
HayaJlo TePMOIUHAMUKH.
INonspuzanus ceera. 3aKoH
Mautoca. [lonspusanus npu
OTpaXEHHHU 1 NPEIIOMIICHHH;
3akoH bprocrepa. ucnepcus
cBeta. ®a3zoBas U rpynnoBas
cKkopocTH cBeTa. ITocTosHHBIN
aneKTprdecKkuii Tok. Crina u
IUIOTHOCTH TOKa. 3akoH OMa B
HUHTErpanbHON U
nuddepeHnuanbHoi hopme.
Pabota 1 MOIIHOCTH TOKA.
3akoH [xoyns - Jlenna.
Croponnue cuibl. PazHOCTh
MIOTEHIINAJIOB,
AIEKTPOABIDKYIIAS CHJIA,
HanpspbkeHue. 3akoH Oma 11t
HEOJTHOPOIHOTO yJacTKa LEIH U
JUIst 3aMKHYTOH tenu. [TpuHumn
CYTICPIIO3UIIAN BOJH.
KorepeHTHBIC BOTHEI;
untepdepeHuns BoyH. Crosune
BOJIHBI; COOCTBEHHBIE YaCTOTHI
crostunx BoJH. Da3oBas u
TpyMIIOBast CKOPOCTH.
Pacnpenenenue snepruu no
CTEIEHSM CBOOO/IBI.
Tennoemkocts. Pactipenenenus
Makcsenna, boasnmana.
PenstuBucTCKast MeXaHUKA.
IMocTynarsl DiiHIITENHA.
[Ipeobpa3zosanus Jloperma.
OCHOBHOE ypaBHEHUE
peJ’IHTHBHCTCKOﬁ JUHAMUKHU.
3aKOHBI COXpAaHEHHUS B
PENATUBUCTCKON MEXaHUKE.
CB0OOIHBIE 3aTyXaOMIHE
KoJeOaHus.
HuddepennnanbHoe ypaBHEHHE
3aTyXaloluX KojeOaHuii 1 ero
pemeHne. XapakTepUCTUKU
3aTyxaHus. BeIHYXCHHEIC
KosieOaHus. SIBeHne pe3oHaHca
Teopema I'aycca; eé
TIPUMEHEHHE K pacueTy MoJie.
DNEKTPUUECKOE TIOJIe 3EMITH.
YpaBHEHHE COCTOSHUSA
HUJEAJIBHOTO ra3a. SBieHue
BHCKTpOMaFHHTHOﬁ HHIOYKIWH.
NHAyKTUBHOCTD.
Camounaykuus. DHeprus
MarHUTHOTO MOJISL.

OIIK.2 ciocoGHOCTB
BBISIBJISTH
€CTECTBEHHOHAYUYHY
0 CYIIHOCTb
npooiiem,
BO3HHUKAIOIIUX B
xoze
podecCHOHATLHOM

37. 6a30BbIE 3HAHUS
(byHIaMEHTATBHBIX
pasnesioB GU3MKH B
o0BeMme,
HEOOXO0UMOM IS
OCBOEHHS
(hM3HUECKUX OCHOB B
obyactu

BoIHYXIeHHBIE JIEKTPUUYECKHE
kosieOanust. [lepeMeHHbI TOK.
MeTox BEKTOPHBIX JUArPaMM.
I'unoresa ae bpoits.
VYpasuenue llpenunrepa.
KBaHTOBaHME SHEPI UM YaCTHUIIBI
B NOTEHIMAIBHON sIME.
KBanroBanwue snepruu

PI'3 3a 2 cemectp,
3agauu §8-16

PI'3 3a 3 cemectp,
3amaun 5 - 20

OK3aMeH 3a 2ceMecTp,
Borpochl. 15-19
Ok3aMeH 3a 3ceMecTp,
Borpockl. 26 - 40




JIeSITCILHOCTH,
MIPUBJICKATD TSI UX
penieHus
COOTBETCTBYIOLIUN
¢uznko-
MaTeMaTHYCCKHUH
anmnapar

poheCCHOHATBHOM
JIeATEINHEHOCTH

rapMOHUYECKOT'0 OCLMIIISITOPA.
JvnHamuka TBEpIOTO TEIa.
Judpaxmus ceeta. [TpuaImn
T'roiirenca-®penens.
Hudpaxmus Openerns.
Hudpaxmus @payrarodepa.
Kpurepwmii Tuna qudpakunm.
JudpakiuyoHHas pemerka.
3aKoH COXpaHeHHs UMITYJIbca U
SHEpruy. YIpYyruil U Heynpyruu
ynap. 3aKOHbI TEIJIOBOTO
m3nydenus. Poroaddekr.

A dexr Kommrona. Teopust
[Inanka. Kunemaruxka.
Junaamuka. Kimaccer
SJIEMEHTaPHBIX YACTHII.
AHTHYACTHUIIHI. 3aKOHBI
COXpaHCHHUS IEKTPUICCKOTO,
0apHOHHOTO ¥ JICITOHHBIX
3apsanoB. KBapkoBas Mozaens
apoHOB. MarHuTHoe noJje B
BemiecTBe. Kimaccel MarHeTKoB;
MEXaHHU3Mbl HAMarHu4MuBaHUA
BEIIECTBA; Ina-, mapa- u
¢deppomaraeTisM. MarautHas
MIPOHHUIIAEMOCTD. Y CIIOBHSI JUIS
TIOJIS] Ha TPaHMIE pa3jelia IBYyX
MarHeTukoB. OrmpeneneHue
OTHOIICHUS TETIOEMKOCTEH
meronoMm Knemana u Jlezopma.
IMonsipuzanus cBera. 3akoH
Mamntoca. Ilongpuzanus npu
OTPAXKECHUHU U TPECIIOMIICHUU,
3akoH bprocrepa. lucnepcus
ceera. Ma3zoBas U rpynnoBas
cKkopocTH cBeta. [TocTosHHBIH
aekTpudeckuit Tok. Cuna u
IJIOTHOCTH TOKa. 3akoH OMma B
HUHTErpajibHOU U
muddepeHnranbpHON hopme.
PaboTa 1 MOIITHOCTE TOKa.
3akoH [xoyns - Jlenna.
Croponnue cuibl. PazHoCTh
MOTEHIIUAJIOB,
3JIEKTPOIBIDKYIIAS CHJIA,
HanpspkeHne. 3akoH Oma s
HEOJHOPOIHOTO Y4acTKa eI 1
JUISL 3AMKHYTOH LIETH.
Iocrynatse! bopa. boposckas
TEOpHs BOJOPOJONO0T00HOTO
atoma Pabora cun
JIEKTPOCTATHYECKOTO MOJIS.
TeopeMa 0 HUPKYJIALUU BEKTOpPA
HanpspkeHHocTH. IloTeHnnan;
€ro CBsI3b C HAIPSKEHHOCTHIO
noxs. ITorennuan moius
TOYEYHOTO 3apsiia U CHCTEMBI
3apsI0B. DKBUIIOTCHIIHAIEHBIC
MIOBEPXHOCTH. PensituBucTCKAast
MexaHMKa. PenstuBucTcKas
Mexanuka. [ToctynaTs
Oinarreitna. [IpeodpazoBanust
Jlopenna. OCHOBHOE ypaBHEHUE
PENATHBUCTCKON JHHAMUKH.
3aKOHBI COXPAHCHUS B
PENSTHBUCTCKON MEXaHHKE.
Cuna Jlopennia. Cuta Amriepa;
B3aMMOJICHCTBHE TTapaJIIeTHHBIX




TokoB. KoHTYp ¢ TokOM B
MarHUTHOM I10JI€; MarHATHBIHA
MoMmeHT. Pabota cuibl Ammepa.
Ynupyrue Boaasl. CKOPOCTh
pacIpocTpaHEeHHUs BOJH.
VYpaBHEHMsI IIIOCKON U
cepuvecKoi BOIH.
I'apmoHuueckas BoJHa.
BonHoBoe ypaBHeHHMe. DHEPrUst
YIPYTOH BOJIHBI; BEKTOP YMOBA;
HMHTEHCUBHOCTh YIPYTO#l BOJIHBL.
YpaBHEHHE COCTOSHUSA
uaeanbHOro ra3a. I{ukisl. Iukr
Kapno. DnexTpomMarHuTHbIe
BOJIHBI. DJIEKTPOMAarHUTHBIE
BOJTHBI; CKOPOCTB
3JIEKTPOMAarHUTHBIX BOJIH.
OHeprus 31eKTpOMarHuTHOM
BOJIHBI; BeKTop IloiiHTHUHrA;
HHTEHCUBHOCTh
3JIEKTPOMArHUTHOM BOJIHBI.
I'enepanus u npuém
3EeKTPOMAarHUTHBIX BOJIH.
DneKTpocTaThKa. 3aKOH
Kynona. HanpsxeHHOCTB
aneKTpudeckoro noss. [lome
TOYEYHOTO 3apsiaa. [IpuHImn
CYIEPIO3UIINH TTOJIEH.
DNEeKTpUYECcKOe MOJIe JUTIONS.
DNEKTPUUECKOE ToJIe 3eMITH.
Snepusie cuibl. Jledhext Maccsr;
SHEPrHUs CBS3M spa.
PannoakTuBHOCTE. 3aK0H
PaArOaKTHBHOTO paclaja.
SnepHble peakiny; 3aKOHbI
COXPaHEHHMS B SJECPHBIX
peaknusix. Jlexenue sizep,
sinepHblid peaktop. CUHTE3 s1ep;
TepMOsACPHAs PEaKITHSL.

OIIK.2 y6. yMETh MIpUMEHATH | 3y4ueHue naTepdepeHIIH JlabopaTopras DK3aMeH 3a 2 ceMecTp,
OCHOBHBIE METOIBI CBETa OT ABYX Iieneil. 3ydenne |paboTta: 3ammra u  |Bompock 10-20, 30-40
(u3nIecKoro PpaboTHI HCTOYHHKA MTUTAHUS OTYeT 1O DK3aMeH 3a 3cemectp,
HCCIIeTIOBAHUS Onpenenenne MOMEHTA 1a60paTOPHBIM Bompockl. 10 - 30
SIBJICHUW M CBOWCTB  |MHepiuu MasTHuka Obepbeka  |paboram Ne 3, 13 3a
00BEKTOB CoOCTBEHHBIC 2 cemectp; Ne 21,
MaTepHAIFHOTO MHpa |3JIeKTpOMarHuTHbEIE Koslebanus. (32 3a 3 cemectp;
PI'3 3a 2 cemectp,
3anaun 9-20
OIIK.2 y8. ymMeThb JlHamMuKa TBEpAOTo Tena. JlaboparopHas OK3aMeH 3a 2 ceMecTp,
IUTAHUPOBATh U Judpakiust MUKpOYaCTHII. pabora: 3ammTa U [Borpockl. 1-20
OPraHU30BBIBATh M3mepenue HauanbHOU OTYET I10 Ox3aMeH 3a 3cemectp,
IIpocTeime CKOPOCTH IyJIU C HOMOIIBIO 71a00paTOPHBIM Borpocsl. 10 - 30
9KCTIEPUMEHTHI, 0aITMCTHYECKOTO MasITHUKA. paboram Ne 3, 6 3a
o0OpabaTsIBaTh 1 W3zyyenne narepdepeHunn 2 cemectp; Ne 19
aHAJIN3UPOBATH CBETa OT JIBYX IIIEJEH. 3a 3 cemecTp;
MIOJTy9CHHBIE Onpenenenne MOMEHTA PI'3 3a 2 cemectp,
PE3YIIbTATHI nHepnun MastHuka O0epOeka  |3amaum 9-15

Omnpenenenne OTHOIICHUS
TEIIOEMKOCTEH METOI0M
Knemana u Jlezopma.
Omnpenenenue yaeabLHOTO 3apsaa
2JIEKTPOHA METOAOM
MaraeTpona. CoOCTBCHHBIC
AJIEKTPOMArHUTHEIC KOJICOaHMS.




OIIK.2 y15. BeiOupars JluHamMuKa MaTepuaibHON PI'3 3a 2 cemecTp, |Dk3ameH 3a 2cemecTtp,
MIPOCTEHIIIMEe MOACTH |Toukd. VHepInansHbie cucTeMsbl (3amaun 1- 7, 15-18  |Bompockr. 1-40

(busngeckux orcuera. Macca U HUMITYJIbC
00BEKTOB U gacturel. Cuna. Cuiisl B
MPOLIECCOB MaKpOCKOIUYECKON MEXaHHKE.

3akonbl HeloToHA. JlMHAMuKa
TBepaoro Tena. Kunemaruka.
Jnnamuka. Teopema ["aycca; e€
MPUMEHCHHE K PaCUeTy IMOJICH.
DIEKTPUUECKOE MOJIe 3eMITH.

2. Meroauka oneHKku 3TanoB GopMUPOBaHNSI KOMIIETEHUMH B paAMKaX QUCHUILIAHBI.

[TpomMexxyTouHasi aTTecTanus 1Mo JUCIUILIMHE MpoBoauTcs B 1 cemectpe - B dopme 3auera B 2
cemectpe - B ¢opMe dk3aMeHa B 3 ceMecTpe - B opMme dK3aMeHa, KOTOpbIM HampaBlieH Ha OICHKY
chopmupoBanHoctu kommnerenmuit OIIK. 1.

3aueT IIpOBOAUTCA B (1)OpMC IIHUCBbMCHHOI'O TCCTUPOBAHHUA, BAPHAHTBI TCCTAa COCTABIIANOTCA H3
BOIIPOCOB, NPUBCACHHLIX B IMACHOPTE 3a4€Ta, MMO3BOJIAKOIINX OLUCHUTHL IMOKA3aTC/In C(l)OpMHpOBaHHOCTI/I
COOTBCTCTBYIOIIHUX KOMHeTeHHI/Iﬁ

DK3aMEeH NpPOBOIUTCA B YCTHOW ¢opme 1o Owmieram, OHIETHI COCTABISIOTCS W3 BOIIPOCOB,
NPUBEICHHBIX B MACIOpPTe JK3aMEHA, IO3BOJIAIOUIMX OIEHUTH II0Ka3aTedd C(HOPMUPOBAHHOCTH
COOTBCTCTBYIOIIHUX KOMHGTGHHI/If/'I

Kpome TOro, chopMupoBaHHOCTh KOMIIETCHLUI MPOBEPSETCS MPH MPOBEICHUU MEPONPHITHI
TEKYIIEro KOHTPOJIs, YKa3aHHbIX B Tabuuie pa3zaena 1.

B 1 cemectpe 00s3aTenbHBIM 3TAllOM TEKYIIEW aTTeCTalluu SBISETCS KOHTPOJIbHAas paboTa.
TpebGoBaHMsI K BBINOJIHEHHIO KOHTPOJBHON pabOThl, COCTaB W IpaBWiIa OLIEHKH CHOPMYJIHUPOBAHBI B
nacrnopTe KOHTPOJIbHOW PabOTHI.

B 2 cemectpe oO0s3arenbHBIM 3TaloM TEKYyIIEH aTTECTAallUU SIBISETCS pacdeTHO-Tpaduyeckoe
3aganue (PI'3). TpeOoBanus k BbimonHenuto PI'3, coctaB M mpaBuia OLEHKH C(HOPMYIMPOBAHBI B
nacrnopte PI'3.

B 3 cemectpe 00s3aTenbHBIM 3TanioM TEKyIIed aTTecTalluu SBISETCS pacueTHO-Tpaduueckoe
3ananue (PI'3). TpebGoBanust k BbeimonHeHuto PI'3, coctaB u mpaBuia oOuEHKH cHOPMYJIHPOBAaHBI B
nacnopte PI'3.

OOmme mpaBwuiia BHICTABICHHUS OIEHKH MO JUCITUIUTMHE OMPEACISIOTCS OallIbHO-PEUTHUHTOBOM
CUCTEMOMH, MPUBEICHHOM B pabouell mporpaMMe AUCIUILITHHBL.

Ha ocHoBanun MNPUBCACHHBIX JaJIc€ KPUTCPHUEB MOXKHO CACIIATb 0611114171 BbIBOA O
C(I)OpMI/IpOBaHHOCTI/I KOMHeTCHI_II/Iﬁ OHKI, 3a KOTOPBIC OTBEYACT JUCIUILIINHA, HA PA3HBIX YPOBHAX.

O0uas xapakTepucTUKA YPOBHEH 0CBOEHNSI KOMIIETEeHIHIA.

Hu:xe nmoporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOEHO YaCTHYHO, ITPOOEIbl MOTYT HOCHTh CYIIIECTBEHHBIH XapakTep,
HEOOXOMMBbIE MPAKTUYECKHE HAaBBIKK PAOOTHI C OCBOCHHBIM MaTepHalioM C(POPMHUPOBAHBI HE JJOCTATOYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX IMPOrpaMMoOil OOydeHHus y4eOHBIX 3a/JaHUNl HE BBINOJHEHBl WIH
BBITIOJIHEHBI C CYIIECTBEHHBIMU OLTHOKaMHU.

IloporoBelii. YpoBeHb BBINOJHEHUS pabOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJIepKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXO/IMMBIE MPAKTUYECKUE HABBIKA PabOThI C OCBOEHHBIM MaTEpHaIOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MporpaMMoil oOydeHHus y4yeOHBIX 3a/laHUi BBIMOJIHEHO, HEKOTOphIE
BU/JIbI 3aJTaHUH BBIITOJIHEHBI C OIINOKaMHU.

Ba3oBblil. YpoBeHb BBINOJHEHHS] pPaOOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHUECKOE



coJiepKaHue Kypca OCBOCHO MOJHOCTHIO, 0e3 MpoOesoB, HEKOTOPHIE MPAKTHYECKUE HABBIKU palbOTHI C
OCBOCHHBIM MaTepHUalioM CHOPMUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi 00y4YeHHUs
y‘-IC6HI:Ie 3aJaHus BBIIIOJIHCHBI, KAYCCTBO BBIIIOJHCHHUA HHW OJHOI'O M3 HUX HC OLCHCHO MHHHUMAJIbHBIM
YUCJI0OM 6aJ'IJIOB, HCKOTOPBIC U3 BBIITOJHCHHBIX SaI[aHHﬁ, BO3MOJXXHO, COACPIKAT OIIINOKU.

IIponBuHYTHI. YPOBEHD BBHITOIHEHUST paOOT OTBEYAET BCEM TPEOOBAaHUSM, TEOPETHUECKOE CO/ICPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 0€3 Mpo0enoB, HE0OX0AUMbIE TPAKTUYECKHE HABBIKM PabOTHI C OCBOCHHBIM
MaTepuaioM cQOpMHUpPOBAHBI, BCE TMPEAYCMOTPEHHBIE NPOTpaMMOl OOyueHUs ydeOHbIe 3aJaHus
BBITOJIHEHBI, KAYECTBO MX BBIIMOJIHEHHS OIIEHEHO YHCIOM 0aiioB, OJU3KUM K MAaKCUMAIIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa obmieit puzuku

IHacnopr 3a4era
110 JUCHUIIIIMHEC «(-DI/ISI/IKa)), 1 CEMECTP

1. Meroauka oneHKH

3adeT MpoBOAMTCS B MUCBMEHHOH (popme, mo Tectam. TecT GopmupyeTcs U3 ABYX yacTe,
KaXJasi U3 KOTOPBIX COAEPXKUT IO 6 3a1ad. B kaKIOoM 4acTy IpeiararoTcs 3aJadd 10 paszenam,
CIMCOK KOTOPBIX ITPUBEJICH HUKE.

(I)opMa TeCTa AJI4 3a9€cTa
HOBOCHWBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QakynbreT OJIA

Tect Noe
K 3aquy 110 JUCIIUITJIINHEC «d)mmca»

(HaI/IMeHOBaHI/Ie Z[I/[CHI/IHIII/IHLI)

Yacte A

BaATA Al ot
BaAIATA A ittt
BT A
BaIATA A i
B AT A ot
BAMATA A .ottt
Yacts B

Bamatua Bl oo s
BalaTa B oo
Bamata B3 oo
Balada B oo
BaaUA B oo
BaZIaUa B0, ... i

CocTaBUTEND
C.A.Ctpenbnos

(moanuce)

YTBepkaato: 3aB. kapeapoit C.A. CrpenbLoB
(monnuce)

(mata)



IIpumep Tecra 1uid 3auera

HOBOCHUBHPCKHNI I'OCYJAPCTBEHHbBIM TEXHUYECKNIH YHUBEPCUTET
®akynbreT OJIA

Tect Ne 1
K 3a4CTy 1O JUCHUIIIINHE «Duzukay

Yacts A
Al. JIBiwKeHrE MaTepHaIbHONU TOYKH BJIOJIb OCH X ONMKChIBAeTCS ypaBHeHHEMX(t) = 2 + 2t — 2t%,
[Ipoekins CKOPOCTH Ha OCh X OMUCHIBACTCS YPABHEHUEM:

1) Vu(t)=2-2t; 2) Vi(t) = 2 — 4t; 3) Vi(t) = -2 + 2t; 4) Vy(t) = —2+4t.
Ykaxute HOMEp MPaBUIBHOTO OTBETA . . .

A2. B kakoM u3 TIEPEUYHUCIICHHBIX CIIy4aeB BEC Teja, IMOJBEIICHHOrO0 Ha MpYXHHE, Oyaer
HAUOOJIBIINM:

1) I'py3 nokoutcsi  2) ABMIKETCSI PABHOYCKOPEHHO BBEPX  3) IBMIKETCS PaBHOYCKOPEHHO BHHU3

A3. Teno maccoi 2m MOJI JEUCTBUEM MOCTOSIHHON BEPTHKAJIBbHOU CUiIbl O MoJHUMAaeTcs Ha

seicory H . Uemy paena pa6ora cuisi R ?

a. 0
0 (F,—2mg)H
(F,+2mg)H
d F,H
“F,H

A4. TeroBas mammnaa ¢ KIIJ 40 % mnomydaer 3a mukn ot HarpeBarenst 100 JIx. Kakoe
KOJMYECTBO TEIJIOTHI MaIlTMHA OTAAET 32 IUKI XOJIOAUIBHUKY?

1) 40 JIx

2) 60 JIx

3) 100 JIx

4) 160 IOx

AS. YCTaHOBHUTH COOTBETCTBUE MEXTY (POpMYIION U PU3MUECKUM 3aKOHOM:

dopmyaia 3akoH
1) I=U/R a) 3akon Oma 17151 TOJTHOM Lenu
2) [ =¢/R+r 0) DNEeKTPOABUKYIIEH CUITBI
3)e=Ac/q B) 3akoH OMa JJig y4acTKa LETH.

A6. Ha pucyHKe MOKa3aH y4acTOK IIENU IOCTOSHHOTO ToKa. KakoBO CONPOTUBIEHHE ITOTO
yuactka, eciu I =50M? 3r

1) 35 Om ,
Do =
3) 12,5 Om

3r
4) 15 Om



Yacts B

B1. /IBe yacTuisl paBHOMEpPHO ABUXKYTCS B IUIOCKOCTH Xx0y. [Ipoekunu BEKTOPOB CKOpOCTEH
YaCcTHIl UMEIOT 3HAYCHUS

Vix=28 M/C, V1y = 0;

VZX = O, V2y: 6 Mm/c.

OtHOCHUTENBHAs CKOPOCTh YacCTHIL (TI0 MOJYJIIO) paBHa . . .

VYKaXXuTe YUCICHHOE 3HaUCHUE . . .

B2. ABromo6uib Maccoit 10° kr gBmkercs o BBIITYKJIOMY MOCTY €O cKopocThio 10 m/c. Pannyc
KpuBH3HBI MocTa 500 M. OnipeienuTh CHITy JaBICHHs aBTOMOOMIISI Ha CEpEAMHY MOCTA.

B3. Ilmatpopma maccoit 10 TOHH mepememaeTcs IO TOPU3OHTAIBHOMY  YYacTKy
JKEJIE3HOJOPOXKHOTO TYTH CO CKOpocThio 2 M/c. E€ moromser miardopma maccoit 500 kr,
IBUOXKyIIasicss co ckopocteio 10 M/c. Haiimute ckopocth miatopMm Tmociie HEYIpyroro
coyaapeHus (TpeHUeM npeHedpeysb ).

B4. UYemy paBHO HM3MEHEHUE BHYTPEHHEH SHEprHMM Ta3za, €ClIM eMy IepeJaHO KOJIMYECTBO
terioTel 500 [k, a ra3 nmpu MOCTOSSHHOM JJaBJI€HUU 10° Ia pacumMpuiICs Ha 3.107° M*?

BS. Toueunsie 3apsiast 40 u - 10 HKn pacnonoxens Ha paccrosaun 10 cM apyr ot apyra. ['ne
CJIeIyeT MOMECTUTh TOUCUHBIH 3apsij (, YTOObI OH HAXOAWJICS B COCTOSIHUU PaBHOBeCHs?

B6. MoOXHO 1M B OKCIEDHMEHTE IOJYy4UTh 3apsaabl, pasHble ¢ = 8,0 - 1072° K,
q, = —4,8- 107 Ko (OtBet obocHyiTE).

2. Kpurepuu ouneHkun

OTBeT Ha TecT A 3ayeTa CUUTACTCS Hey/AO0BJIeTBOPUTEJIbHBIM, €CIM TEOPETHYECKOe
coJiepKaHne Kypca He OCBOCHO, MPOOEITbI HOCAT CYIIECTBEHHBIA XapaKTep, MPH PEUICHUHU 3a/1a4
JOTYCKalTCs MPUHIMIHUATIbHBIC OIUOKH, CTyIeHT HabupaeT meHee 10 6amioB, yuyuThIBasi, 4YTO
KaKJlas TPaBUJILHO pelieHHas 3a1avya yactu A oneHuBaetcs B 1 6amwi, a yactu B - B 2,3 Gamna
Ornenka cocrasusiet 0-9 6anos.

OTBeT Ha TecT Uil 3aueTa 3aCUMTHIBACTCS Ha MOPOrOBOM YPOBHE, €CITH TEOPETHYECKOE
coJiepKaHue Kypca OCBOEHO YacTUYHO, HO MpOOesbl HE HOCAT CYLIECTBEHHOI'O XapakTepa,
HEOOXO/JMMBIE TIPAKTUYECKHE HABBIKM pPAaOOTBI C OCBOEGHHBIM MAaTEpHajioM B OCHOBHOM
c(hOpMHUPOBaHbI, HEKOTOPHIE 3a/1aHUS BHITIOTHEHBI C HE MPUHIIUMHATEHBIMU OIMOKaMu. CTyIeHT
HaOupaer 10 OannoB, yuuThIBas, YTO Kaxaas IMpaBWIbHO peLIeHHas 3ajJada dYacTu A
orieHuBaetcs B 1 Oamn, a yactu B - B 2,3 Ganna; CTyJeHT NPUBOAUT HEOOXOTUMBIE YpaBHEHUS
WIA 3aKOHBI, OINMMCHIBAIONINE TIPOIECCHl MIIM SIBJICHHS, O KOTOPBIX HIET pedb B 3ajade H
MOJIy4aeT YUCIIEHHBIA pPe3yNbTaT, eciiv 3To HeoOxoaumo. Ouenka coctasiuser 10 6amios.

OTBeT Ha TecT /I 3a4eTa 3aCUMTHIBACTCS HAa 0A30BOM YPOBHE, €CIT COJIep)KaHUE Kypca
OCBOCHO MOJHOCTBIO, 0€3 MpoOesIoB, HEKOTOPhIE MPAKTUYECKUE HABBIKK PAaOOTHI C OCBOCHHBIM
MaTepuaioM chopmupoBaHbl HegocTtaTouyHo. CTylaeHT HaOupaeTr He MeHee 15 0amios,
YVUUTBIBAs, YTO Ka)</1as MPaBUIBLHO PEIICHHAs 3a/1a4a 9acTu A orleHuBaetcs B 1 6ami, a yactu B
- B 2,3 Oayuia; IpUBOAUT HEOOXOAUMBIC YPAaBHEHUS WM 3aKOHBI, ONMCHIBAIOIINE TIPOIIECCHI HITH
SIBIICHUS, O KOTOPBIX UJET pedb B 3a/1aue, BEIBOJUT PACUETHYIO GOPMYIY, TOTyYaeT YUCICHHBIN
pe3ynbTaT, eciiu 3To HeooxoauMo. OrieHKa cocTaBiseT 15 6amnos.

OTBeT Ha TecT JUIsl 3a4eTa 3aCUMTHIBACTCSA Ha MPOJABMHYTOM YPOBHE, €CIIH TEOPETHUECKOE
CoJIepKaHue Kypca OCBOEHO IMOJIHOCTHIO, 0€3 MpoOesoB, HEOOXOAUMBbIE TTPAKTUYECKUE HABBIKU
paboThl C OCBOCHHBIM MaTepuajoM c(HOPMHUPOBAHbI, BCE MPEAYCMOTPEHHbIE yueOHbIE 3aaHus
BbIMOJHEeHbl. CTyneHT HaOupaeT He MeHee 18 0ayioB, Y4YMTHIBas, YTO KaxkJaas NPaBUIBHO



pemieHHas 3amada 4yactd A oueHuBaercs B 1 Oamn, a wactu B - B 2,3 Oamna, mpuBOAMT
HEO0OXOMMBIC YPABHEHUS WU 3aKOHBI, OTIMCHIBAIOIINE TPOIECCHI HIIN SBJICHUSI, O KOTOPBIX UJIET
pedb B 3ajade, BBIBOJUT PACUYCTHYIO (DOpPMYITy, TOTy4YaeT YUCIICHHBIM pe3yibTar, €Cld ITO
HeoOxoanmo. Onenka cocrasiseT 20 0ayuIoB.

3. IlIkanaa oueHKH

3a4eT CUMTAeTCs CIAHHBIM, €CIM CyMMa OAJUIOB IO BCEM 3aJaHUSIM TECTa COCTABIISET HE
MmeHee 10 6amtoB (13 20 BO3MOXKHBIX ).

B oOmieii omeHke mo AUCHUIUIMHE OaIbl 32 3a4eT YYUTHIBAIOTCS B COOTBETCTBHH C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMbI, MPUBEIEHHBIMM B paboueil mporpamme
JUCLUTITUHBI.

4. Bonpocsl K 3a4eTy 0 JUCHUILVINHE «PHU3UKa»

Bormpocs! k 3auery
. KunemaTtuka marepuanbHON TOUKH.
. Kunemaruka BpamareiabHOro JBUKEHUS
. JluHaMKKa MOCTYMaTeNbHOTO ABUKeHHs. 3aKoHbl HhtoToHa. PaboTa, MOIITHOCTH
. 3aKOH COXpaHEHMsI UMITyJIbCA U SHEPTUU. YTIPYTUN U HEYIPYTH yaap.
. YpaBHeHuUe cocTostHUSA uaeanbHoro raza. OcaoBHoe ypaBHenue MKT.
. IlepBoe Ha4a;I0 TEPMOJUHAMUKH.
. Huxner. KIT nukioB. TenaoBele MallldHbI.
. 3axoH Kynona. HanpsxeHHOCTB 35iekTpudeckoro noiis. IlpuHuun cynepno3unuu.
. [locTostHHBIN 351eKTpUYecKuid TOK. 3aKoHbI OMma.

O 00 1IN hn WM



DenepanbHOE TOCY1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa obmieit puzuku

IMacnopT KOHTPOJILHOM PAdOTHI

no aucuumuinae «dusukay, 1 cemecTp

1. MeToauka OLEHKH
KontponsHas pabota nMpoBOAMTCS MO TeMaM: KHHEMAaTHKa, JUHAMUKA, 3aKOHBI COXPAHEHHUS,
BKJIFOYACT YEThIPE 3a1aHusl. BBITONHACTCS MMCHMEHHO.

DdenepanbHOE rocy1apcTBEHHOE OI0JKETHOE 00PAa30BaTEIbLHOE YUPEXKIECHUE
BbICILIIET0 00pa30BaHus
«HoBocubupckuii rocyiapcTBeHHBIN TEXHHUECKUN YHUBEPCHTET»

Kadenpa ob6mieit pusuku

KoMnuieKkT 17151 BBINOJTHEHUS
KOHTPOJIbHOI padoThI

110 IUCLUIUIMHE (PU3HKA
(HaMMEHOBaHUE JUCLMILINHBI)

BaAZATA 1 oot
BAIATA 2 ittt e
BaAITATA 3 .ot
BaAIATA 4 oot

2. Kpurepum oueHkun

Kaxxnoe 3amanne KOHTPOJIBHOU paOOTHI OIICHUBAETCS B COOTBETCTBUH C MPUBEICHHBIMU
HUXKE KPUTEPUSIMHU.

KonTponbHas paboTa CUMTACTCSI HEBBIMOJIHEHHOM, €CITU MPOOEThl B TEOPETUICCKOM
COJIEp’)KaHUU Kypca HOCST CYIIECTBEHHBIM XapakTep, HEe0OXOMUMbIe MPAKTHUYECKHUE HABBIKH
pabotsl He cOpMHUpOBaAHBI, NMPU PEHICHUH 3a7ad JIOMYCKAKTCS MPUHIUIIAAIBHBIE OIINOKH,
CTYJEHT MPaBUIBHO pemiaeT MeHee 2 3a1a4. Ouenka coctasmsier 0-19 Gamnos.

Pabora BEIMONHEHA HAa MOPOTrOBOM YPOBHE, €CIIM TEOPETHUYECKOE COJCpIKaHHE Kypca
OCBOGHO YacTUYHO, HO TMPOOENbl HE HOCAT CYIIECTBEHHOTO0 XapakTepa, HEoOXOJUMbIe
MPAKTUYECKHE HABBIKM pabOThl C OCBOEHHBIM MaTepuajioM B OCHOBHOM C(HOPMHUPOBAHBI,
HEKOTOpPBIC 3a/IaHUs BHITIOTHEHBI C OMMOKaMH, CTYJIEHT MPAaBUIBHO peliaeT 2 3a1a4u, MPUBOIUT
HeO6XOJII/IMI)Ie ypaBHeHI/ISI WJIN 3aKOHBI, OITMChIBAOIIHEC HpOHCCCLI niIn sABJICHUs, O KOTOpBIX naer
pedb B 3a7ade, BBIBOAUT pacueTHy (opMmyry, MOiTydaeT YHCIEHHBIA pe3ynbTar. OlleHKa
coctaBisieT 20 6amios.

PaGora BmimoniHEHa Ha 0a30BOM YpPOBHE, €CIIM TEOPETUYECKOE COJEp)KaHUE Kypca
OCBOEHO TIOJTHOCTHIO, 0€3 TPOoOeIOB, HEKOTOPHIE MPAKTUYECCKHE HABBIKK PAa0OTHI C OCBOCHHBIM
MaTepuaioM cQOpMHUPOBAHBI HEIOCTATOYHO, CTYJIEHT MPABWJIBHO pemiaeT 3 3aJaqu, MPUBOJUT
H606XOI[I/IMI)IG ypaBHeHI/ISI MNJIN 3aKOHBI, OIIMCHIBAIOIIINE npoueccm nin sABJICHUs, O KOTOpBIX naer



pedb B 3a7ade, BBIBOAUT pacueTHY (opMmyry, MOITydaeT YHCICHHBIA pe3ynbTar. OlieHKa
cocrasmusieT 30 Oaos.

PabGora cumTaeTcss BBINOTHCHHOH HAa NPOABHMHYTOM YPOBHE, €CIH TEOPETUYECKOE
CoJiepKaHne Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB, HEOOXOAUMBIC MPAKTHYECKUE HABBIKU
paboThl ¢ OCBOGHHBIM MaTepUAIOM C(HOPMHPOBAHBI, BCE MPEIYCMOTPEHHBIC yUeOHBIE 3aJlaHuUs
BBINOJIHEHBI, CTYJCHT MPABWIBHO pemiaeT 4 3ajavyu, MPUBOIUT HEOOXOIUMBIC YPaBHEHHS WA
3aKOHBI, OMHCHIBAIONIUE MPOIECCHl WM SIBJICHUS, O KOTOPHIX HJET peYb B 3a/Jaye, BHIBOJIUT
pacyeTHyIO GopMyIly, OJydaeT YHCICHHBINH pe3yibTar. Ouenka coctaBisieT 40 6aios.

3. IlIkaaa oueHKH

B oOmeil omeHke mno AMCHMIUIMHE Oamibl 3a KOHTPOJBHYIO paboTy YUYUTHIBAIOTCS B
COOTBETCTBUM C NpaBUIaMU OajIbHO-PEUTHHIOBOM CHCTEMBbI, NPHUBEAECHHBIMH B paboueit
IporpaMMe JAUCLHUIIIUHBIL.

4. TlpumMep BapHaHTAa KOHTPOJIbHOI PadoThI

BapuanTt 1
1. Teno mepByto 4wactb Iyrd |, ABAragoch ¢ IOCTOSHHOH CKOPOCTBHIO

U, =2 KM/MUH, a BTOpyio 4acTb mytn |, — ¢ mocrosHHOH ckopocthio U, =1 KM/MHH.
Haiinure |, ecin cymmapusiii nyrs L =80 kM Teno npoxogur 3a t =45 MuH . [poueccamu
TOPMOKEHHS ¥ YCKOPEHHs IPeHeOpeyb.

2. OkBaropuaibHbll paauyc 3emiu paBeH 6370 kM. Omnpenenure JIMHEHHYIO U
YIJIOBYIO CKOPOCTH JIBHDKCHHS TOUEK 9KBATOPA MPHU BPAIICHUH 3€MJIU BOKPYT OCH.

3. [Ton neiictBuem cunet F = 0,24 H teno maccoit m=150 r paBHOMEpPHO
nepeMeIaeTcs BHU3 10 HAKJIOHHOM 1utockocTH JumnHoM 1=1,1 M. BbicoTa HaKJIOHHOH TIOCKOCTH
h=0,38 m. Haiinute koaddurment TpeHus Tena o miockocts. [Ipunsats g=9,81 m/c?.

4. Manbunk maccoit 22 kr, Oerymuii co ckopocTbio 2,5 M/C, BCKAaKMBaeT €33 Ha
HENOJIBIKHYIO M1aTdopMy Maccoil 12 kr. UeMy paBHa CKOPOCTH MIAT(HOPMBI C MATbYUKOM?



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa obmieit puzuku

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC (((DI/ISI/IKa», 2 CEMCCTP

1. Meroauka oneHKH

DK3aMeH NpoBOJUTCA B yCTHOU (hopme, o Ouneram. buser ¢popmupyercst o cnemyromemy
NpaBUITY: TIEPBBIN BOIPOC BBIOMPAESTCS M3 JAuarna3oHa BormpocoB 1-19, BTopoit Bonpoc U3 auarazoHa
BorpocoB 20-42 (CcnvicOK BOMPOCOB TPHBEICH HIDKE). B Xoae dK3aMeHa IMperojaBaTrellb BIIPaBe

3a/1aBaThb CTYACHTY JOIIOJIHUTCIIbHBIC BOIIPOCHI U3 O6IJ_[CI"O epCUHA (H. 4)

dopma 3K3aMEeHALMOHHOI0 OMJIeTa

HOBOCHWBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QakynbreT OJIA

Buaer Ne
K E)KBaMCHy 110 JUCIIUITJINHEC <<d)1/13mca»

1. Bompoc 1
2. Bompoc 2.
3. 3angava.

C.A.CtpenbLoB

VYTBepxnato: 3aB. kapenpoit OD
(Toamuck)
(nara)

IIpumep Onstera auisi IK3aMeHa

3K3AMEHAIIMOHHBIN BUJIET Nel

1 3akoH coxpaHEHUs UMITYJIbCA.
2 Pabora 31eKTpoCcTaTUIeCKOro MoJis Mo nepeMerieHuto 3apsaa. [lotenmman.
3 AB30T Harpeiu npy MOCTOSHHOM JaBJICHUH, IpUYIeM eMy Obuta cooOteHa terurota Q=21 xJ[x.

Kakyro paboty A coBepuimi npu 3ToM ra3? Kakoso Obu1o namMmeHenne AU BHyTpeHHEN sHepruu?

2. Kputepuu oneHKku



* OrtBeT Ha PK3aMCHAIIMOHHBIN OWJIET CUUTACTCS HEYA0BJIETBOPHUTEIbHBIM, €CIIU CTYJICHT MPHU
OTBETC Ha BOIPOCHI HE JAeT ONpEACICHUI OCHOBHBIX IOHSATHH, HE CIIOCOOCH MOKa3aTh
NPUYMHHO-CIICICTBEHHBIC  CBSI3M  SBJICHWM, TNPU  PEHICHHH  337add  JIOMyCKaeT
NPUHIUIHATbHBIC OIMOKK. CTyIEeHT HaOMpaeT 3a KaXIblii TEOPETUYCCKHI BOIPOC MEHEe S5
6amoB u3 10 BO3MOXHBIX 1 3a penieHue 3anaun MeHee 10 6amtoB u3 20 BO3MOKHBIX.
Ornenka cocrasisget 0-19 bannos.

* OrTBeT Ha PK3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HAa MOPOTrOBOM YPOBHE, €CJIUA CTYICHT IPH
OTBETEC Ha BOIPOCHI JIACT OIPEICICHUE OCHOBHBIX TOHITHH, MOXET IOKa3aTh MPHUYUHHO-
CIICJICTBEHHBIC CBSI3U SIBJICHWH, MPU PEIICHUH 3a7add JOMYCKAeT HEMPUHIUITUATBHBIE
OIMOKH, HAIPUMEp, BBIYUCIUTEIbHBIC. CTYJACHT MOXET ONpEACIUTh THIl 3aJadud, peliacT
3a/1a4y MO W3BECTHBIM QITOPUTMaM, CTYACHT JODKEH OTBETUTh HAa 00a TEOPETUYECKHX
BONPOCa M PEIIUTh 3a/auy Ha MOPOrOBOM YpOBHE (HaOpaTh 3a Kablii TEOPETUYCCKHIA
BOIpoc He MeHee 5 OamoB u3 10 BO3MOXKHBIX U 3a pemieHue 3agauu He MeHee 10 OamoB u3
20 BO3MOKHBIX )

Ormenka cocrasiset 20 6annos.

* OTBeT Ha PK3aMCHAIMOHHBIN OMJIET 3aCUMUTHIBACTCS Ha 0A30BOM ypPOBHE, €CJIM CTYIEHT IPU
OTBETE Ha BOIMPOCHI (POPMYIUPYET OCHOBHBIC TOHSTHS, 3aKOHBI, JTACT XapPaKTEPUCTUKY
NPOIECCOB, SIBJICHUW, TMPOBOJMUT AaHAJIW3 MPHUYUH, YCIOBHUH, MOXET TPEJICTaBUTh
KAueCTBCHHBIC XAPAKTEPUCTHKH TPOIECCOB, HE JOMYCKAET OIMMOOK MPU PEIICHUU 3aauu.
CTyIneHT JOJDKEH OTBETHTh Ha 00a TEOPETUYECKUX BOIMPOCA U PEIIUTh 3ajady Ha 0a30BOM
ypoBHE (HaOpaTh 3a KaXIblii TCOPETHUECKHIA BOIIPOC He MeHee 7,5 6amioB u3 10 BO3MOKHBIX
U 3a peleHue 3a1aun He MeHee 15 6amtoB u3 20 BO3MOKHBIX).

Ornenka cocrasiseT 30 6annos.

* OTBeT Ha YK3aMCHALMOHHBIA OWJIET 3aCYUTHIBACTCS HA NMPOJABHHYTOM YPOBHE, €CIIU CTYICHT
IpU OTBETE HA BONPOCH IPOBOJUT CPABHHUTEIBHBIA aHAIM3 IOJXOJOB, IPOBOJIUT
KOMILJICKCHBIM aHaJIM3, BBISABISICT MPOOJIEMbI, MpEsiaracT MEXaHW3Mbl PEIICHUs, CIIOCOOCH
MPEICTABUTh KOJMYCCTBCHHBIC XAaPAKTCPUCTHKH OMPEICICHHBIX TIPOIECCOB, TMPUBOIUT
KOHKPETHBIE MPUMEPHI U3 MPAKTUKU, HE JOMYCKaeT OMUOOK U CIOCOOEH 000CHOBATh BHIOOD
MeTosa perneHus 3anadr. CTYACHT JO/DKEH OTBETUTh Ha 00a TEOPETHUECKHX BOIPOCAa U
pelInTh 3a7a4y Ha MPOJBUHYTOM YpOBHE (HaOpaTh 3a Ka)Iblil TEOpEeTHYECKHIl BOMPOC HE
Menee 9 OamnoB u3 10 BO3MOXKHBIX M 3a pelieHue 3agaun He Mmenee 17,5 GamwmoB u3 20
BO3MOJXKHBIX).

Ormenka cocrasisteT 40 6annos.

3. Ikaja oueHkHn

B o61eit ornieHke 1Mo AUCHUIUIMHE 3K3aMEHALMOHHBIE OAIbl YYUTHIBAIOTCS B COOTBETCTBUU C
npaBWiaMyd  OaJlsIbHO-PEUTUHIOBOM  CUCTEMBI, IPUBEIEHHBIMM B paboueil mporpamme
JUCLUTIIIUHBI.

4. Bompochl K IK3aMeHy N0 AMcHUIINHEe «PU3UKa

1. Tlomstue o cucremax orcueta. Mmeann3upoBanHble Mojenu Teid. TpaekTopus, MyTh,
nepeMenieHre. CKOpoCcTb U yCKOPEHUE NP IPOU3BOJIBHON TPAEKTOPUN ABUKECHHUS.
KunemaTtuka nocrynarenbHOro JsvxeHus. KunemaTuka BpamaTeabHOTO ABUKECHUS.
Jlunamuka matepuanbHoi Touku. Cuina, Macca, UMITYJIbC.
3akoHbl HeroTOHA.
3aKOH COXpaHEHMsI UMITYJIbCA.
Hentp nnepuun. Teopema 0 NBUKEHNH LIEHTPA UHEPLIVH.
PaboTta 1 MOITHOCTS.
Kunetndeckass »Hepruss W €€ CBiI3b C pabOTOM pe3yAbTUPYIOMIEH CHIIBL.
IloTreHumanbHas SHEPrUs.
9. 3akoH coXpaHEHUS IMOJHOW MEXaHUIECKOH SYHEPTHH.

LNk LN



10
11

12.

13.

14.

15.
16.
17.
18.

19.
20.
21.
22.
23.

24.
25.
26.
27.
28.
29.
30.

31.

32.

33.
34.

35.

36.

37.

38.
39.
40.

41.
42.

. Mowment cwiibl. MomenT nnepuuu. Teopema Lllteitnepa.

. Kunernueckas sHeprusi TBEpIOro Tejaa MPHU €ro BPALIEHWH BOKPYr  HEMOIBUKHOMN
ocu. Pabora npu BpamieHu# TBEPIOTO Tea.

OcCHOBHOE ypaBHEHUE ITWHAMHUKHU BpAIIATEIbHOIO JABUKEHUA. MOMEHT UMIyJbCa U
3aKOH €r0 COXPaHEHHs.

[IpeobOpazoBanus ['amunes. [lpunmmn otHocutenbHOocTH [aymmnes.  Iloctymartsl
OHHIITENHA.

[IpeobpazoBanus  JlopeHa. CnenctBus w3  mpeoOpasoBanuii  Jlopenima
(OHOBPEMEHHOCTh M JUIUTEIILHOCTh COOBITHH, UTMHA TEJ B PAa3HBIX HHEPIHAIBHBIX
CUCTEMax OTCYETa).

WuTepBan Mexay COOBITUSIME. THITBI HHTEPBAJIOB.

PenstuBucTCcKuit 3aK0H MpeodpazoBaHUsl CKOPOCTEH.

PenstuBncTckas macca. PEnsITUBUCTCKUIT UMITYJIBC.

OCHOBHOE ypaBHEHHME pEISATUBUCTCKON JMHAMHUKH. Kunernueckass sHeprus
PEAATUBUCTCKOM YaCTULIBI.

B3anMocBs3b Macchl U 3HEPTUH, SHEPTUU U UMITYJIbCA.

MakpocucreMsl. MeTo1bl U3y4EeHHsI MAaKPOCUCTEM.

[TapameTpsl cocTosiHus. MneanbHblii ra3. YpaBHEHUE COCTOSHUS HI€AJIbHOTO Ta3a.
OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

Pacnipenenenrie MoOJEKysl HIEaNbHOLO raza IO CKOpOCTsAM. bapomerpuueckas
dbopmyna. Pacnpenenenue boibpimana.

Yucno creneHeit cBoOO bl MOJIEKYIbl. BHYyTpeHHSs s 2Heprus. TenioeMKoCTb.

[TepBoe Hauano TepmoaguHaMuKH. PaboTa ra3a nmpu naMeHeHn: 00bEMa.
N3onponeccsl. [IpuMeneHne nepBoro Hayaia TePMOJAMHAMUKH K U30IIPOLIECCAM.
Kpyrossie npoueccsl. Luki Kapro. KII/I nukina Kapho.

Bropoe Hauano TepMoAMHAMUKU. DHTPOIUA. BeIUnCIeHNE SHTPOIUH.

Kunernueckue siBineHus.

ONEeKTPUYECKUH 3apsl, €ro CBOMCTBA. B3aMMOJENCTBUE DIIEKTPUYECKUX 3apsiOB.
3akon KynoHna.

HanpspkeHHOCTh  2nekTpuueckoro nois. IIpuHnmn cymepnosunuu ans BeKTOpa
HANpPSDKEHHOCTU. JEKTpudeckuil aunoib. [loBeneHue numosis B 3JIEKTPUYECKOM
oJie.

IToTok BekTOpa HampsbkeHHOCTH. Teopema I'aycca juist BEKTOpa HanpsLKEHHOCTH B
BakyyMe. [Ipumenenne teopemsl ['aycca k pacdeTy 3J€KTPUUECKHUX MOJIEN.

PaGora snexTpocTrarryeckoro mnosis 1no nepeMerieHuo 3apaaa. [lorenuann.

Teopema 0 HUPKYJIALNN BEKTOPA HANPSYKEHHOCTHU IEKTPOCTATUYECKOTO 1oJs. CBA3b
HaIPSDKEHHOCTH M NoTeHnuana. [lomsapusanus 1MdaeKTpruKoB.

Bekrop snexkrpuueckoro cmeienus. Teopema ['aycca i BeKTOpa 3JIEKTPUYECKOTO
CMelIeHUs. YCJIOBMS Ha TIpAaHMIE pas3delia JBYX JAMAJIEKTpUKOB. lIpemomienue
CUJIOBBIX JIMHUU.

HpOBO}IHI/IKI/I B JJICKTPOCTATHUYCCKOM  ITOJIC. SHeKTpoeMKOCTB YEAUHCHHOT'O
IMPOBOAHUKA. KOHJICHC&TOPBI. Emkocth KOHACHCATOopa (HJIOCKOTO, C(I)CpI/IquKOFO,
III/IHI/IHJIpI/I‘—IeCKOFO). HapannenLHoe u IIOCJICA0OBATCIBHOC COCAMHCHUC
KOHACHCATOPOB.

OHeprusi CHUCTEMBI 3aps0B. OHEPrus YEAWHEHHOIO0 IIPOBOJHHKA. OHEprus
3apsHKEHHOT0 KOHAEeHcaTopa. IOTHOCTE SHEPrUM 3JEKTPOCTATHUECKOTO TOJIS.
ITocTostHHBIN 2nekTpuyecknid ToK. Cuita Toka. I11oTHOCTE TOKA.

O/1C. Hanpsixenue.

3akon Oma mig ydactka uenu. Conportuiienue npoBogHuka. [locmenoBarenbHoe u
NapajuIeJIbHOE COEIMHEHNE IPOBOIHUKOB.

PaboTa u MmomHOCTh TOKA. 3akoH J[koys-JIenia.

3akoH OMa 711 HEOTHOPOJIHOI'O yYacTKa LIETH.



denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa obmieit puzuku

IHacnopr
pPac4yeTHO-rpa(UIECKOro 3aJaHust

110 JUCHUIIIIMHEC «(-DI/ISI/IKa)), 2 CEMECTP

1. Meroauka oueHkn
PI'3 mpoBomutTcs 1m0 TemaM: KHHEMATHWKa, IWHAMHUKA, 3aKOHBI COXPAaHEHUs, PEJSITUBUCTCKAs
MexaHuka u BiiouaeT 20 3amad. BemomHsercs mucbMeHHO. 3amuTta PI'3 mpoxoauT B yCTHOM
dopme. OuieHnBaeTCst NPaBUIBLHOCTh PELICHUS 3a/1a4 U YCTHBIN OTBET rpH 3ammute PI'3.
Bapuants! anst PI'3 Nel MoxHO ckavaTh cO CTpaHUUKH MPENoAaBaTelis 1o aapecy:
http://ciu.nstu.ru/kaf/persons/25341/a/file_get/267278?nomenu=1

B noco6uu npuBenens! npasuia opopmieHus PI'3. Bapuant ¢popmupyercs 1o nocieaHemy

HOMEpPY B 3a4ETHOM KHUKKE CTYJICHTA.

(I)opMa 3aJaHUA 1JIs1 paC4€THO-T paqmquKor 0

3aJaHusA

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QaxkynbreT OJIA

Bapuant PI'3 Ne
10 JMCHHUILINHE (PU3UKA
(HanMeHOBaHUE TUCLMILIMHBI)

C7: 01 ¢:1- - 1 K
C7: 01 ¢: 1= 15
0701 ¢: 1 I P
B YA o
701 £: 1 F: I SR
BAITAYA O ittt
701 ¢: 1 7 1N P
C7: 01 ¢:1 7 1 S
701 ¢: 1= 1N
Baaua 10 .o
BaZatda 1 ..o
BaZATA 1 oo
BaMaUa 13 ..
BaZAUA 14 ..o
BaMaTa 1S o
BaAZAUA 10 ..o
BaAZAUA L7 oo
Balada L8 L.
Balada 10 ..o
BAZATA 20 ..ottt

2. Kpurtepum omeHku


http://ciu.nstu.ru/kaf/persons/25341/a/file_get/267278?nomenu=1

* PaboTa cunTaeTcsi He BBINOJIHEHHOI, €M BBINTOJIHEHBI He Bee yacTu PI'3, npu perenuu 3a1a4
JIOTTYCKAIOTCS MPUHIMITHAIBHBIE OIMOKH, CTyIeHT HabupaeT meHee 10 6aios.
orienka coctanisieT 0-9 bannos.

* Pabora cumrTacTCs BBINOJHECHHOH HA IMOPOroBOM YpoBHE, ecii 4dacTu PI'3 BEHITOIHEHBI
dbopManbHO: CTYJEHT JaeT ONpeAesieHUE OCHOBHBIX MOHSATUH, OMPEIesieT TUIl 3aJa4l, PEeIacT
3aJa4y M0 U3BECTHBIM alITOPUTMaM, CTYAEHT JOJKeH peminTh 10 3a7a4 Ha MOPOrOBOM YpOBHE
(HaOpatb 3a kaxayro 3amauy He MeHee 0,5 0amtoB 3 1 BO3MOXKHBIX)

Ornenka cocrasisger 10 6annos.

* PaboTa cunTaeTcs BHIMIOTHCHHON HA §230BOM YPOBHE, €CITU CTYJACHT (OPMYIUPYET OCHOBHBIC
TUTIOTE3bl, 3aKOHBI, JA€T XapaKTEPUCTHKY IPOILIECCOB, SIBIICHUM, TPOBOJUT aHAJIU3 YCJIOBHM,
pemraer 3agavy 1Mo U3BECTHBIM alTOPUTMaM, CTYJEHT JOJDKEH pemuTh 15 3a1ady Ha 6a30BOM
YPOBHE.

Ouenka cocrasisteT 15 6annos.

* PaGoTa cuuTaeTcss BBINOJIHEHHONH HAa NPOJABMHYTOM YpPOBHE, €CIU CTYICHT IOBOAUT
CPaBHUTEIbHBI aHAW3 MOHATUN, TEOPUH, MOAXOAOB, MPOBOJUT KOMIUJICKCHBIM aHalu3,
BBISIBJISIET MPOOJIEMBI, MPEAsiaraeT MEXaHHU3Mbl PEIIEHUS, BHIOMPAET ONTHUMAIbHBIA CII0CO0
peleHus 3aa4n, CTYJeHT T0JDKeH pemnTh 20 3a/1a4 Ha IPOJBUHYTOM YPOBHE.

Ormenka cocrasisger 20 6annos.

3. kajaa oueHKH

B o6meli onenke no gucuuminHe 6ambl 3a PI'3 yunThIBaloTCsS B COOTBETCTBUU C MPaBUIAMU
0aJUTbHO-PEUTHHTOBOM CUCTEMBI, IPUBEJICHHBIMU B pabodeil mporpaMme AUCIUILIUHBIL.

4. TlpumepHblii nepeyenb Tem PI'3

1. dusuueckre OCHOBEI KJIACCHYECKON MEXAHUKHU.
2. MonexynsipHast pu3nKa ¥ TePMOJUHAMUKA
3. DeKTpOoCTaTUKA U MOCTOSHHBIA TOK

Bapmuanr 1

1. JIBWkeHHME TOYKH 1O NpAMOil 3agaHo ypaBHeHHeM X = At + Bt%, tne A = 2 wlc,
B = 0,5 m/c%. Onpenenuth CpeaHIO MYyTEBYIO CKOPOCTh <V> MBUKEHHS TOYKH B MHTEpBaje
BpeMeHu oTt; =1 cagot,=3c.

2. Ilo wHebonmpmIOMYy KYCKY MSTKOTO JKelle3a, JIeKalleMy Ha HaKOBaJbHE Maccoi
m; = 300 kr, ymapsiercss MosioT Maccort My = 8 kr. Ompenenutsy KIIJ n ynmapa, ecnu ynap
Heynpyruil. [lonesHoli cunTath YHEPTHI0, 3aTPadyeHHYIO Ha Aeopmalnio Kycka kenesa.

3. OnpenenuTh CKOPOCTh MOCTYIMATEIBHOTO ABMKCHUS CIUIONTHOTO IVJIMHJPA, CKATUBIIETOCS C
HAKJIOHHOM IIOCKOCTH BbICOTOM h = 0,2 M.

4. JIee tupu Maccod My = 1,90 xe, mm; =0,90 ke coeqHEHBI HEBECOMOM HEPACTHKUMOM
HUTHIO, MEPEKUHYTON Yepe3 HeMmoABUKHBIN 0710K. HUTH CKOMB3UT O 070Ky 6€3 TpeHus.
YeMy paBHO yCKOpPEHHE TPY30B U CHJIa IaBJICHUS HA OCh Oyioka?

5. Halitu wuMOynbc DIEKTPOHA, UMEIOMIETO KHUHETHYECKYIO sHepruro 1 MpB.
6. B 6aimone emkxocteio V = 3,01 comepxkures kuciopog M = 102, Onpenennure KOHIICHTPAIHIO
MOJIEKYI ra3a N.

7. JIBa cocyma oguHaKoOBOro odbema cojaepikar Kuciaopoq. B omHoM cocyzae namienue P = 2
MIIa, remneparypa T1 = 800 K, B apyrom P; = 2,5 Mlla, T, = 200 K. Cocyasl coequHuIn
TPyOKOM M OXJTaJUIIN HaXOASAIIMICS B HUX Kuciopoa Ao Temmneparypsl T = 200 K. Onpenenure
YCTaHOBUBIIIEECS B cOCyIax naBieHue P.

8. JlaBnenme raza P = 1 wmlla; xoHIEHTpanus MOJCKya N = 101 om 3. Hatigure cpemHioro
KMHETUYECKYIO SHEPTUIO <E o> MOCTYNMATENBHOTO ABMKECHHSI OJTHOM MOJIEKYJIBl U TEMIIEPATYPY
T raza.

9. Kucnopoa maccoii m = 200 r 3anumaet oobsem Vi = 100 1 1 HaxoauTcs 1oj AaBieHueM P =
200 kIla. ITpu HarpeBanuu ra3 pacIIUPSAETCS MPU MMOCTOSTHHOM JaBjieHUH 10 oobema Vo = 300 i,



a 3ateM ero namieHwe Bo3pocio n0 P3 = 500 xlla nmpu HemsmenHom oObeme. Haiinure
n3MeHeHue BHyTpeHHeW nsHepruum AU raza, coBepmieHHyr0 UM paboty A u Temiory Q,
nepenanuyro rasy. [loctpoiite rpadguk nporecca.

10. HaiiguTe OoTHOIIEHHE YMCIa MOJIEKYJ BOJOPO/a, CKOPOCTH KOTOPBIX JIeXkKAT B Mpefesiax OT
299 no 301m/c x yuciy MOJIEKYyJ, UMEIOIIMX CKOPOCTH B mpenenax ot 149 no 151wm/c, ecnu
temnepatypa Bogopoaa 300K

11. HaiiguTe yaenbHbIC TEIJIOEMKOCTH W TIOKa3aTellb aauadaThl OJHOATOMHOIO Ta3a, 3Has, 4To
ero moJisipHas macca u = 20-10 3 kelmons.

12. B cocyne oovemom V = 150z maxonmutcs maeanbHbId ra3 npu temneparype 7' = 350K u
nasnenun P = 0,2MIla. Haiinute TeroemMkocTh Cy rasa, €ciiy IokaszaTelb aguadatsl y = 1,4.

13. Ilpu KM30TEpPMHUYECKOM CKAaTUU JaBJICHHE a30Ta Maccod M = 2xe ObLIO YBEIHUYEHO OT Pp =
50«I1a no P, = 0,5MIla. Onpenenute N3MEHEHHUE YHTPOTIMH ra3a.

14. JlBa OIMHAKOBBIX MOJIOXKUTENBHBIX 3apsaa ¢ = 1,0-10_7[{71 HAaXOMATCS B BO3JAyXE Ha

paccrosnuu [ =8,0cm npyr or apyra. Ompenenure HanpsHKEHHOCTh 3JIEKTPOCTATHYECKOTO
noJisi: a) B Touke O, HAXOAIEHCS HA CEPEIMHE OTPE3Ka, COSAMHSIONIETO 3apsibl; 0) B TOUKE A,
pacnonoxeHHol Ha paccrosuun 7 = 5,0cM  oT Kaxmoro 3apsa.

15. Ha 6eckoHeuHOM BEpTUKAIBLHO PACHIOI0KEHHOMN MJIOCKOCTH PABHOMEPHO pacIipeiesieH 3apsijl

C IMOBEPXHOCTHOH IUIOTHOCTBIO G = 400 MKKi/M%. K TIOCKOCTH HA HHUTH TOJBEIICH HIapUK
maccoif m =10 r. Onpenenute 3apsj Mapuka (, €Cld HUTh 00pa3yeT C IIOCKOCTBhIO Yroi ¢ =
30°.

16. Oxo50 3apsKeHHON OECKOHEUHO NPOTSHKEHHOH MIIOCKOCTU HAaXOIMTCS TOUEUHBIHN 3apsin g =
0,66 K1, 3aps nmepemMeraeTcst 1o JIMHUK HAMPsHKEHHOCTH 1moJis Ha paccrosaue | = 2 cm. [pu
3ToM coBepuaercst padota A = 5-107' JIx. Haiiute MOBEpPXHOCTHYIO IIOTHOCTb 3apsjga G Ha
TUIOCKOCTH.

17. Okono 3apspkeHHOH OECKOHEUHO MPOTSKEHHOM IUIOCKOCTH HAXOJUTCS TOYEUHBIH 3apsij
q =0,66nK7n. 3apsan uepememiaeTcs MO JIMHAM HANPSHKEHHOCTH MO HA PACCTOSHHE

[ =2,0cm. Tlpu stom cosepmaercs pabora A = 5,0-10_7 Jlorc . Haiiure NOBEPXHOCTHYIO

IUIOTHOCTH 3apsiia O Ha IUNIOCKOCTH.
18. Haiigure paboTy, KOTOPYIO HYXHO 3aTpaTuUTh, YTOOBI BBIHYTH JUAJIEKTPUK M3 IIOCKOTO
KOHJIEHCATOpa, €CIM HaNpsDKeHHWE Ha IUIaCTMHAaX MOJJEP)KUBAETCA MOCTOSIHHBIM U PaBHBIM

U =500B. Inomans mnactun S =50cu”, paccrosuue mexay muactunamu d = 0,50cm, a
JMDIIEKTPUYECKAs IPOHUIIAEMOCTD JudjiekTpuka & = 2,0.

19. OGkmagKy KOHAEHCATOpA ¢ HEM3BeCTHOH eMKkocTbio (), 3apshKEHHOrO IO HAIPSDKCHHS
U, =808, coenunsitor ¢ obkiaankamu kouaeHcaropa emkoctsto Cy = 60MKD, 3apsixenHoro
no Hanpsokerust U, =16B . Onpenenure emxocts C), ecin HampsbkeHHe Ha KOHACHCATOPAx

nocie ux coequnenus U 1= 208 . KongeHcaTopsl COEIUHSIOTCS 0OKIaIKaMy, UMEIOIIUMH: )

OJTHOMMEHHBIC 3apsJibl; 0) pa3HOMMEHHBIE 3aPSI/IbI.

20. Or 6arapeu, D/IC kortopoit £ = 600 B, TpeOyercst nepenaTh 3Hepruro Ha paccrosiHue | = 1
kM. [Totpebnsemas momuocTs P = 5 kBT. HaiiTu MuHHMaIbHbIE TOTEPU MOLTHOCTHU B CETH, €CIIH
JMaMEeTp MOJIBOSAIINX MEIHbBIX TpoBoaoB d = 0,5 cMm.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHUYECKUH YHUBEPCUTET)

Kadenpa obmieit puzuku

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC «(DI/ISI/IKa», 3 CEMECTP

1. Meroauka oneHKH

DK3aMeH NpoBOUTCS B yCTHOHU (hopme, o OGuneram. buser ¢popmupyercs o cnenyromemy
NpaBUITY: TIEPBBIH BOIPOC BBIOMPAETCS M3 AMana3zoHa BOMpocoB 1-17, BTOpoil Bompoc U3 auarazoHa
BorpocoB 18-40 (crucok BOMPOCOB NpHBENEH HIKe). B Xone sk3ameHa npenojaBarellb BIpaBe
3a71aBaTh CTYACHTY JIONOJIHUTEIbHBIE BOIIPOCHI U3 00I1ero nepeyns (1. 4).

dopma IK3aMeHAIIMOHHOT0 OrJIeTa

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
@Paxynprer OJIA

Bbuier Ne
K 9K3aMEHY M0 JUCHUILUINHE «DU3HKa»

1. Borpoc 1
2. Bomnpoc 2.
3. 3amauva.

YTBepxkaato: 3aB. kadenpoit OD C.A.CtpenbLoB
(moamucs)

(mara)

IIpumep Onstera auisi IK3aMeHa

SK3AMEHAIIMOHHBINA BUIET Nel
1. SIBnenue camomHAyKUUU. IHIYKTUBHOCTH KOHTYpa. B3anMHas uHAyKIus.
2. Muorosnextponusie aToMbl. [Ipuniun [laymu. [TpuHIMIT MUHUMYMa SHEPTUH.
3. JlnvHA BOJIHBI, COOTBETCTBYIOMIAS MAKCUMYMY U3ITydarONIe CIIOCOOHOCTH IS
[TonsipHOI 3Be31bI, Am = 0,35 mxm, a must Cupuyca Ay = 0,29 mxcu. Berancnuts
TEeMITepaTypy MOBEPXHOCTH ITHX 3BE3]l U HAWTH OTHOIIEHUE YHEPTETUIECKUX
CBETUMOCTEM ATHUX 3BE3/]



2. Kputepuu onieHKH

* OrtBeT Ha PK3aMEHAIIMOHHBIN OWJIET CUUTAETCS HEeyA0BJIeTBOPHUTEIbHBIM, €CIIU CTYICHT NPHU
OTBETE€ Ha BOIIPOCHI HE JaeT OMNpPEACICHUI OCHOBHBIX IOHATHH, HE CIOCOOCH MOKa3aTh
NPUYMHHO-CIEICTBEHHbIE  CBSI3M  SIBJICHMM, TpU  pEHICHUH  33Ja4yd  JOMYyCKaeT
NpUHIUNHATIbHBIE OIMOKH. CTyIeHT HaOMpaeT 3a Kaxblii TEOPETUYECKH BOIPOC MEeHEe S5
6ayutoB u3 10 BO3MOXKHBIX U 3a peiieHue 3a1aun Menee 10 6amioB u3 20 BO3MOKHBIX.
Ornenka cocrasisget 0-19 6annos.

* OrTBeT Ha SK3aMEHAIMOHHBINA OMJIET 3aCUUTHIBACTCS HAa MOPOTOBOM YPOBHE, €CJIU CTYIEHT IpH
OTBETE€ Ha BOMPOCHI JACT OIpPEJEICHHE OCHOBHBIX IMOHSATHUH, MOXET IOKa3aTh MPUYUHHO-
CIIEICTBEHHBIC CBSI3U SIBJICHHUI, MpU pELIEHUH 3a7aud JOMYCKAeT HEeNpHUHIMUIHUAIbHBIC
OIIMOKU, HApUMEp, BBIYUCIUTENbHBIC. CTYIEHT MOXKET ONPEICIUTh THUIl 33a/1a4yM, perraet
3aJa4y [0 H3BECTHBIM aJTOpPUTMaM, CTYACHT JOJDKEH OTBETUTh Ha 00a TEOPETHUECKUX
BONPOCAa M PEIIUTh 3a/auy Ha MOPOrOBOM YpOBHE (HaOpaThb 3a KaXIblii TEOPETUUYECCKHM
BOIIPOC He MeHee 5 OayutoB u3 10 BO3MOXKHBIX U 3a penieHue 3aaaund He MeHee 10 6amioB u3
20 BO3MO>KHBIX )

Ornenka cocrasisget 20 6annos.

* OtBeT Ha PK3aMECHAIMOHHBIN OHMJIET 3aCUMTHIBACTCS Ha §A30BOM ypPOBHE, €CIIM CTYIEHT IpHU
OTBETE Ha BOMPOCH (POPMYIUPYET OCHOBHBIC MOHSTHS, 3aKOHBI, J1a€T XapaKTEPUCTHKY
MPOILIECCOB, SIBJICHUHM, TIPOBOJUT aHAJIU3 T[PUYUH, YCIOBUW, MOXET MPEACTaBUTh
KaueCTBEHHBIE XAPAKTEPUCTUKHU MPOIIECCOB, HE JOMYCKAeT OIMMOOK MpU PEIICHUU 3aauu.
CTyaeHT J0IDKeH OTBETHTh Ha 00a TEOPETHYECKUX BOMPOCA W PEIIUTh 3afady Ha 0a30BOM
ypoBHE (HaOpaTh 3a KaX bl TEOPETHUECKHIA BOIIpoc He MeHee 7,5 6amioB u3 10 BO3MOKHBIX
U 3a penieHue 3a1ayn He MmeHee 15 6aminoB u3 20 BO3SMOXKHBIX).

Ornenka cocrasisget 30 b6annos.

* OrtBeT Ha 3K3aMEHALMOHHbIN OMJIET 3aCUUTHIBAETCSI HA NMPOJABMHYTOM YPOBHE, €CIU CTYACHT
IpU OTBETE HA BONPOCHl TPOBOJUT CPABHUTEIBbHBIA aHAIM3 IOAXOJO0B, MPOBOAUT
KOMILJICKCHBIM aHaJIM3, BBISBISIET MPOOJEMBI, TpEeAaraeT MEXaHW3MbI PEHICHUs, CIIOCOOCH
MIPEICTaBUTh KOJIMYECTBEHHBIE XapaKTEPUCTHKU OMNPEIEICHHBIX IPOLECCOB, MPUBOIUT
KOHKPETHbIE NPUMEPHI U3 MPAKTUKU, HE JTOMYCKAaeT OIIMOOK U CIIOCOOEH 000CHOBATh BHIOOP
MeTona perieHus 3anadr. CTyAEHT JOKEH OTBETUTh Ha 00a TEOPETHMUYECKHUX BOIpOca
pelmnTh 3aady Ha MPOJBUHYTOM ypOBHE (HaOpaTh 3a KaXKAbIH TEOPETUUYECKUH BOMNPOC HE
MeHee 9 6amioB u3 10 BO3MOXKHBIX M 3a pelleHHe 3a1aud He MeHee 17,5 Oamnos u3 20
BO3MOYKHBIX ).

Ouenka cocrasnseT 40 6annos.

3. IlIxaja oueHkH

B o6mieit orieHke Mo AUCIUIUIMHE dK3aMEHAITMOHHBIC OaJlTbl YYUTHIBAIOTCS B COOTBETCTBUHU C
npaBUJIaMd  OaJlJIbHO-PEUTUHTOBOM  CHUCTEMBI, TPUBEIEHHBIMH B paboyeil mporpamme
TUCIIAIUIVHEI.

4. Bonpocsl K 3k3aMeHy N0 AUCHUILINHe «PU3uKa»

1. MarautHoe T10JIE M €r0  XapakTepUCTUKH. MarHutHoe T1ojJ€ pPaBHOMEPHO
nBkytierocs 3apsna. Cuna Jlopenna.

2. 3axoH buo Caapa-Jlamiaca u ero npuMeHeHUe K pacyeTy MarHUTHBIX OJEH.

3. Cwia Awmmnepa. BsaumopnelcTBue mapajuieIbHbIX TOKOB. KOHTyp ¢ TOKOM B

MarHMTHOM IOJI€.

IToTok BekTOpa MmarauTHOM HHAYKIMK B. Teopema ["aycca aiia mons Bekropa B.
Teopema o nupkyssanun Bektopa B. [Ipumenenne Teopemsl 0 IMpKyJIALUK BekTopa B
JUIsL pacueTa MarHUTHBIX MOJIeH.

6. Pabora no nepeMernieHno NpoBOIHIKA C TOKOM B MAarHUTHOM TIOJI€.

7. OnektpomarauTHass uHAyknusa. [IpaBumo Jlenma. 3akon ®apanes. [lomnbii

ok



10.
11.
12.
13.
14.
15.
16.

17.

18.

19.
20.

21.
22.
23.
24.
25.
26.

27.
28.

29.

30.

31.
32.

33.
34.
35.
36.

37.
38.

MAarHUTHBIN OTOK.

SABnenne caMOMHAYKIMU. NTHIYKTUBHOCTh KOHTYpa. B3anmMHast uHyKIus.

OHeprus MarHUTHOT'O TOJIS.

MaruutHoe mosie B BemecrBe. HamarHnmueHHOCTb. BekTop HanpsKeHHOCTH
marautHoro noiist H. Ces3p mexay Bekropamu H u J.

I'pannunsle ycnosus 1 BekTopos B 1 H Ha rpanune pasznena 1ByX MarHeTUKOB.
[wna- u napamarseTuku. eppoMarHeTukKu.

Buxpesoe snektpuueckoe nose. Tok cMemeHus. Y paBHeHns Makcsesa.
['apmonmnueckue kojeOaHus. OCHOBHBIE TOHSATHS TEOPHH KoyeOaHui. DHeprus
rapMOHUYECKUX KosieOaHui. ['apMOHMUecKue OCUMILIATOPHI (IPYKUHHBIA MasTHUK,
¢u3nUecKkuii 1 MaTeMaTUIECKUH MasSTHUKH, KOJeOaTeIbHBIN KOHTYD).

CrnoxeHue rapMOHHMYECKMX KojeOaHMH OJHOIO HalpaBIE€HUS C OJAWHAKOBBIMHU
yactotamu. buenus. CioxeHne B3aMMHO NEPIEHAUKYIISPHBIX KOJIEOAHUH.
CBoOoanbie 3aTyxaromue konebanus. uddepennuansnoe ypaBHEHHE 3aTyXarOIIHX
KOJIe0aHuil U ero pelIeHue.

Beinyxnenuole  koneOanus. JluddepeHnuanbHoe  ypaBHEHHE — BBIHYKICHHBIX
KosebaHuii u ero pemieHue. Pe3oHanc. BBIHYXIEHHbIE AJIEKTPOMarHUTHBIC
KoJie0aHusl.

Boanbl. OcHOBHbIE MOHSTHS TEOPUH BOJIH. YPAaBHEHUE IJIOCKOW OeryIiei BOJIHBI.
VYpaBHeHue chepuyeckoi BoJIHbI. BoaHOBOE ypaBHEHME.

['pynmoBast ckopocTs. CBsI3b TPYIIOBOH U (ha30BOW CKOPOCTH.

Oneprusi ynpyroi BoiHbl. Bektop YMmoBa. Crosune BOJIHBI. YpaBHEHHE CTOSYEH
BOJIHBI.

ONEKTPOMAarHUTHBIE BOJHBI. DHEPIusl JIEKTPOMArHUTHOW BOJHBL. Bexrop YmoBa-
[ToliTunra.

WutepdepeHiiisi MOHOXPOMAaTHUYECKMX BOJIH. YCIIOBHS HHTEpHEPEHIIMOHHOIO
mMakcumyma 1 MuaEMyMa. OnbiT FOnra. UHTepdepenus cBera B TOHKUX TUICHKAX.
Hudpakuus. Ipunnun Iroiirenca, Ilpunnun Iroiirenca-@penens. Metoa 30H
O®penens. Judpaxuus OpeHenst 0T NpocTeUIINX mperpa (OTBEPCTHS U TUCKA).
Hudpakuus @DpaynHropepa OT MIend, YCIOBHS MakKCUMyMa W MHHMMYyMA.
JudpaxknuoHHas peleTka.

Buael nonspuzanuu BonH. 3akoH Mamoca. [lomsipusanus cBeta mpu OTpaXEHUH U
IPEIOMJIEHUU Ha FPAHULIE IBYX IUAJIEKTPUKOB.

TemioBoe U3JIydeHUE U €r0 XapaKTEPUCTUKU. 3aKOHBI TEIJIOBOTO U3ITyUEHUS.
I'mnoresa I[1nanka. ®opmyna [1nanka.

Buemnuit poroaddexr. 3akonsl BHemHero ¢porodpdexra. YpaBHeHue DHHIITEIHHA.
®oroH, ero cpoicTBa. KopmnyckynspHO — BOJHOBOM nayanus3Mm cBeTa. OQQexT
KomnToHa.

BousiHoBBIE cBOMCTBa BeniecTBa. ['unoresa ne bpons.

BonnoBast ¢ynkuus, ee craructuyeckuii cMbicia. CBoiicTBa BOJIHOBOM (DYyHKIIMH.
VYcnosue HopmupoBkd Y- pyHKIHN.

[Tpuniun HeomnpenenenHocTei I elizendepra.

O6mee (BpemenHnoe) ypaHenue Illpenunrepa. VYpaBuenue [lpegunrepa s
CTallMOHAPHBIX COCTOSHUU.

Yactuna B OECKOHEYHO TIyOOKOM OJHOMEpPHOM NpPSIMOYTOJIbHON MOTEHLHAIbHON
aMe. KBaHTOBaHUE dHEPIUN.

[TpoxoxaeHne YacTUIIBI Yepe3 MOTEHIIUATbHBIN 6apbep. TyHHEIbHBIN 2P deKT.
KBaHTOBBII rapMOHNYECKHUI OCLIMILISATOP.

AToM BoJOpoAa. DHeprus dJeKTpoHAa B aToMe Bojopoja. KBaHTOBBIE wyHcCIa.
CHeKTpbl U3IIy4EHHUS.

MHuorosnektponssie aTromsl. [Ipunnumn [Taynu. [IppuHIMn MUHMMYMa SHEPTUH.
Monexyibl. Buasl cBszeil B MoieKyinax. MONEKyJISIpHbIE CIIEKTPHI.



39.

40.

Snepusie cunbl. JlehekT Macchl; dHEprusi CBA3M sjpa. PaauoakTUBHOCTH. 3aKOH
pazMoaKTUBHOIO pacnaja.

SInepHble peakuyy; 3aKOHBI COXPAaHEHMS B SIICPHBIX peakuusax. Jlenenue snep,
AnepHbId peakTop. CHHTE3 A1ep; TEPMOsSAEPHAs PEaKLUsl.



denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa obmieit puzuku

IHacnopr
pPac4yeTHO-rpa(UIECKOro 3aJaHust

110 JUCHUIIIIMHEC «(DI/ISI/IKa», 3 CEMECTP

1. Meroauka oueHkn
PI'3 mpoBomutTcs 1m0 TemaM: KHHEMATHWKa, IWHAMHUKA, 3aKOHBI COXPAaHEHUs, PEJSITUBUCTCKAs
MexaHuka u BiiouaeT 20 3amad. BemomHsercs mucbMeHHO. 3amuTta PI'3 mpoxoauT B yCTHOM
dopme. OuieHnBaeTCst NPaBUIBLHOCTh PELICHUS 3a/1a4 U YCTHBIN OTBET rpH 3ammute PI'3.
Bapuants! anst PI'3 Nel MoxHO ckavaTh cO CTpaHUUKH MPENoAaBaTelis 1o aapecy:
http://ciu.nstu.ru/kaf/persons/25341/a/file_get/271839?nomenu=1

B noco6uu npuBenens! npasuia opopmieHus PI'3. Bapuant ¢popmupyercs 1o nocieaHemy

HOMEpPY B 3a4ETHOM KHUKKE CTYJICHTA.

(I)opMa 3aJaHUA 1JIs1 paC4€THO-T paqmquKor 0

3aJaHusA

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QaxkynbreT OJIA

Bapuant PI'3 Ne
10 JMCHHUILINHE (PU3UKA
(HanMeHOBaHUE TUCLMILIMHBI)

C7: 01 ¢:1- - 1 K
C7: 01 ¢: 1= 15
0701 ¢: 1 I P
B YA o
701 £: 1 F: I SR
BAITAYA O ittt
701 ¢: 1 7 1N P
C7: 01 ¢:1 7 1 S
701 ¢: 1= 1N
Baaua 10 .o
BaZatda 1 ..o
BaZATA 1 oo
BaMaUa 13 ..
BaZAUA 14 ..o
BaMaTa 1S o
BaAZAUA 10 ..o
BaAZAUA L7 oo
Balada L8 L.
Balada 10 ..o
BAZATA 20 ..ottt


http://ciu.nstu.ru/kaf/persons/25341/a/file_get/271839?nomenu=1

2. Kpurtepum omeHku

* PaGoTa cunTaeTcsi He BBINOJIHEHHOI, €CITM BBINTOJIHEHBI He Bee yacTu PI'3, npu perenuu 3a1au
JIOITYCKAIOTCSI MPUHIMITHAIBHBIC OIMOKH, CTyIeHT HabupaeT MeHee 10 6aios.
orieHka coctanisieT 0-9 bannos.

* Pabora cumTacTCs BBINOJHECHHOH HA IMOPOroBOM YpoBHE, ecii 4dacTd PI'3 BEITOIHEHBI
(dbopManbHO: CTYIEHT JaeT ONpeAesieHUE OCHOBHBIX MOHSATUH, OMIPEIesieT TUIl 3aJa4l, PeIIacT
3a/1a4y 10 U3BECTHBIM QJITOPUTMaM, CTYJICHT JOJDKEH petuTh 10 3a1a4 Ha MOPOroBOM ypOBHE
(HaOpatb 3a kaxayro 3amagy He MeHee 0,5 0amtoB 3 1 BO3MOXKHBIX)

Ornenka cocrasisger 10 6annos.

* PaboTa cunTaeTcs BHIMIOTHCHHON HA §230BOM YPOBHE, €CITU CTYJICHT (OPMYIUPYET OCHOBHBIC
TUTIOTE3bI, 3aKOHBI, JA€T XapaKTEPUCTHKY IPOILIECCOB, SIBIICHUM, TPOBOJIUT aHAIIU3 YCJIOBHM,
pemraer 3agavy 1Mo U3BECTHBIM alTOPUTMaM, CTYJEHT JOJDKEH pemuTh 15 3amady Ha 6a30BOM
YPOBHE.

Ouenka cocrasisteT 15 6annos.

* PaGoTa cuuTaeTcss BBINOJIHEHHON HAa NPOABMHYTOM YpPOBHE, €CIU CTYICHT IOBOAUT
CPaBHHUTEIbHBIA aHAW3 TOHATUN, TEOPUH, MOAXOAOB, MPOBOJUT KOMIUJICKCHBIM aHalu3,
BBISBJISIET MPOOJIEMBI, MpEAsiaraeT MEXaHHU3Mbl PELIEHUS, BHIOMPAET ONTHUMAIbHBINA CII0COO
peleHus 3aa4n, CTYJeHT T0JDKeH pemuTh 20 3a/1a4 Ha IPOJBUHYTOM YPOBHE.

Ormenka cocrasisger 20 6annos.

3. kajaa oueHKH

B o6meli onenke no gucuuminHe 6amsl 3a PI'3 yunThIiBaloTCsS B COOTBETCTBUU C MPaBUIAMU
0aJUTbHO-PEUTHHTOBOM CUCTEMBI, IPUBEICHHBIMU B paboyeil mporpaMme AUCIUILIUHBIL.

4. TlpumepHblii nepeyenb Tem PI'3

. DIIEKTPOMArHeTHU3M

. KoneOanus u BoaHbI

. OnTuka

. KBanToBas u sjepHas Gpusuka

W W N

Bapmnanr 1
1. Ha pucyHke mokaszaHa mpsMOyrojibHasi paMka (KOHTYp) ¢ TOKOM B OJHOPOJHOM MarHHUTHOM
noje. YKaXuTe HampaBlieHHe: a) BEKTOPOB CHII AMmrepa, JNCHCTBYIONIMX Ha BCE CTOPOHBI
paMKH; 0) BEKTOpa BpaIlaloIero MOMEHTa paMKH OTHOcUTeNbHO ocu OO.

I B

I i

BHJI CBepXy

2. HaiinuTe MHIYKIIMIO MarHUTHOTO 1oJist B Touke O, ecnyu NpOBOAHUK € TO KoM | numeer
BH/JI, TOKA3aHHBIN HAa pucyHKe. [IpsMonuHelHble y4aCTKH MPOBOAHUKA OYEHb JJIMHHBIE.

q
0 Ty

o
v
T / .
3. [To Tpem mapajuie’dbHBIM MPSIMBIM MTPOBOJIAM, HAXOISIIMMCS Ha OIMHAKOBOM PacCTOsIHUU O
= 20 cM apyr oT npyra, TeKyT TOKM ojnuHakoBoil cmibl | = 400 A. B nByx mpoBojax
HallpaBJIEHUE TOKOB COBIIAJaeT. Bprumcinure cuiy, NEMCTBYIOIYI0 HAa €IWHHIY JUIHHBI

Ka)XJ10ro IIpOBOJA.

4. ITo mpoBoy, COTHYTOMY B BHJIe KBajipata co ctopoHoi a = 10 cwm,
teuet Tok | = 100 A. Haligute MarHUTHYIO WHAYKIHIO B B TOYKE IepecedeHUs




JHaroHajeu KBajapara.

5. DJIEKTPOH JIBUKETCSA CO CKOPOCTHIO V B MOCTOSTHHOM MAarHUTHOM IOJI€ C MHAYKIIUEH B.
UeMmy paBHa paboTa CUIbI, JEHCTBYIONIECH HA IEKTPOH?

6. 3apspKeHHas YyacTHIla MPOIIIa YCKOPSIONIYI0 pa3HocTh noteHimanos U = 104 B u Bierena B
CKpEUICHHBIE MO/ MPSMBIM YIJIOM 3JIEKTPUYECKOE€ W MarHutHoe mojis. HampsbkeHHocTh
anektpudeckoro noist £ = 10 kB/m, uanykuuss marautHoro nonst B = 0,10 Tn. Hadinure
OTHOIICHHE 3apsAJla YacTULIbl (] K €€ Macce m. €CJIM 4acTULA, ABUIasCh MEPIEHAUKYIIPHO
000UM MOJISIM, HE OTKJIOHSETCS OT IPSMOIUHENHON TPACKTOPUH.

7. JlnuHHas He3apspDKeHHas IUlaCTMHA U3 TPOBOJSINIET0 HEMAarHUTHOrO MaTepuaia
JBUKETCSI pPABHOMEPHO B OJJHOPOJAHOM MarHuTHOM nose ¢ u"aykuueit B = 0,18 Tx co
ckopocthio V = 6,28 10°m/c. Bektopet B u V B3auMHO TEpPNEHIUKYISAPHBI H
MapajulesibHbl  IUIOCKOCTSIM — TJIACTUHBL.  OmpenenuTe MOBEPXHOCTHYIO IUIOTHOCTh
AJIEKTPUUYECKUX 3apsiIOB ¢ HA IUIACTUHE, BO3HUKAIOIIYIO BCIIEICTBHUE €€ JBUXKCHUS.

8. Hanumure ypaBHEHHE KOCUHYCOMAAIBHOTO FAPMOHUYECKOT0 KOJIeOaHUs ¢ aMIUTUTYI0H 5
cM, ecim 3a 1 MuHyTYy coBepmiaercss 150 koneOanwmii. B HadalbHBII MOMEHT BpPEMEHU
CMeIlIeHHE OT MOJIOKEHUS PaBHOBECHSI PaBHO 2.5 CM.

9. MarepuanpHas TOYKa COBEpIIAET KOJeOaHMs IO 3aKOHY CHHYyca. MakcuMaibHas
CUJIa, IEVCTBYIOIIAs. HA TOYKY 1,5-10° H, monuas SHEPTUs KOJEOIIOMICHCS TOUKU
2,210 JIx.

CkopocTb B MOMEHT BpEMEHH, KOTJa CMEIIEHHWE pPaBHO TIOJOBHUHE AaMIUTUTYABl U

TOJIOXKUTEIBHO, paBHa 8,2-107 m/c. Onpenenute Maccy KOJIEOMIOIEHCsl TOUKHU, aMIUITUTYly U

IUKJIMYECKYIO0 YaCTOTY KOJIeOaHM.

10. CknampiBatoTes aBa KosieObanust X3 = A1(COS Wt + @1) 1 X2 = ApCoS(Wt + @2). X rpaduku

UMEIOT BUJ:

N300pa3ute BEKTOPHYIO qUarpammy CIOoXeHHs Konebanuil. Hamummure ypaBHeHue
PE3YJIbTUPYIOLIErO

%, o %, L KOJIcOaHUsI.

11. BueHus BO3HHMKAIOT NPHU CIIOKEHUU
JBYX KOoJeOaHUM
x1=0,01 cos 4999 nt M 1 x, = 0,01

o ] ”\‘/ “* " c0s 5001 7t m.
Haiinute nepuon OueHuid u nepuon

Pe3yABTUPYIOIIETO KoJIeOaHusI.
Hanummre YpaBHEHUE
Pe3yIBTUPYIOIETO KOJICOAHHUS.

12. KonebarenpHBIN KOHTYp COCTOMT M3 KOHAeHcatopa C = 2.10° @ u KAaTyIIKU C OOIIMM
aiciom BuTKOB N = 300 # mHAyKTHBHOCTBIO L = 5.10° T'H. AKTHBHBIM CONPOTHBICHHEM
KOHTYpa MOKHO TpeHeOpeub. MakcuMaabHbIi MarHUTHBIA MOTOK 4epe3 OAMH BUTOK Dmax =

=
=
-

4107 B6. Ornpenennure MakCUMaJIbHBIN 3apsi Ha OOKJIaJKaX KOHACHCATOpa M HavyalbHYIO a3y
KoJIeOaHU HanpspKEHUS Ha HeM, €CIIM B MOMEHT BpeMeHH t = ( sHeprus KOHJEeHcaTopa paBHA
MarHUTHOM 3HEPTUH KaTyIIKH.

13. T'py3 maccoit m = 0,5 kr moaBemIeH K TNpPYXUHE, JKECTKOCTh Kotopod K = 32 H/m, u
coBeplIaeT 3aTyxarouiue kosneOanus. OmnpenenuTe NepUo 3aTyXarolux KosieOaHuM, ecnu 3a
BpeMs IByX koneOanuii N = 2 amruintyna ymeHbinmiach B 20 pas.

14. Tups maccoit m = 400 r, moJBeNICHHAS HA CIUPATBLHON MPYXHHE KeCT - KocThio K = 40
H/Mm, onymena B macno. Koadduument conpotuBieHus r aias 3Toil cucremsl coctasisier 0,5
kr/c. Ha BepXHuUil KOHell PYKUHBI IEHCTBYET BBIHYKIAIOMIAs CHJIA, M3MEHSIOIIASACS MO 3aKOHY
F = 0,5 cos ot H. Onpenenure: a) aMIUIATYly BBIHY)KIECHHBIX KOJIeOAaHWH, €CITM YacTOTa
BBIHY)KJAIOIIEH CHJIBI BJIBO€ MEHbIIE COOCTBEHHOM YacTOThl He3aTyXaloUMX KojeOaHuii; 0)
YacTOTy BBIHYXKIAIOMIEW CHJIBI, MPH KOTOPOW aMIUTUTYIa BBIHYXICHHBIX KOJIeOaHHUN
MaKCHUMaJIbHa; B) PE30HAHCHYIO aMILTUTYY.

15. Haitgute pasHocts (a3 A kojiebaHUN TBYX TOYEK, OTCTOSIIUX OT MCTOYHHKA KOJICOaHMI



BJIOJIb OCH X Ha paccTosHusIX X1 = 10 M m Xp = 16 m. Ilepuon xonebanuit T = 0,04 ¢, a
cKkopocTh pactpoctpanenus V = 300 m/c.

16. KakoBa HauMeHblIas BO3MOXKHAs TOJIIMHA IUIOCKOMApalieIbHOW IUIACTUHKUA C
nokasaresieM npenomiieHus N = 1,5, eciu npu ocBenieHnn ee OCIBIM CBETOM O] yrilaMH 11
45° u i =60° oHa KaxeTCst KPaCHOI B OTPAKEHHOM CBeTe. JUTMHA BOJHBI KDACHOTO CBETA Ay
0,74 MrMm.

17. Ha nu¢pakyoHHYIO pEleTKy HOPMaJbHO MaJaeT HapayyieNbHbId Mydok cBera. KpacHas
JMHKS JIMHOM BOJIHBEI A = 630 HM BUIHA B CIEKTPE TPETHErO IMOPsAKa moj yrioM ¢ = 60°,
Omnpenenure, Kakas CHEKTpalibHas JUHHUS BUJHA TOJ ATHM K€ YIJIOM B CIEKTPE YETBEPTOro
nopsiaka? Kakoe yucino mrpuxoB Ha | MM IIHHBI UMeeT MU PAKIUOHHAS PelIeTKa?

18. Uemy paBeH yroia MexXIy TJaBHBIMH IUIOCKOCTSIMH HHKOJIEH, €CIIM CBETOBOM IMOTOK,
BBIXOJSIIMN U3 aHanu3aropa, cocrasisieT 50 % CBETOBOro IOTOKA, MPOMIEALIET0 uepe3
noJisipuzaTop?

19. Ilpu ocmemieHUM KaTtoja CBETOM C JUIMHAMH BOJH cHadaia 440 HM, a 3ateM 680 HM
0OHapyX WX, 9TO 3aTUPAIOIINN TOTeHITMaT n3MeHucs B 3,3 pa3a. Onpeaenure padoTy BBIXO/A.

20. Kaxkast 1oms paquoakTHBHOTO M30TOIIA 2%3 Ac pacnanaercs B teuenue 6 cyrox? (Ilepuon

nonypacnana 1’ % =10cymox ).



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa obmieit puzuku

ITacnopr J1abopaTopHoii paGboThI

o qucruruiae «dusnkay, 2, 3 ceMecTp

1. MeToauka OLEHKH

CTyneHT AOKEH cAaTh MPOTOKOJ U3MEPEHHH U 3alIUTUTh Ja00OPaTOPHYIO padoTy.
3amuTa 1a60paTopHO pabOThl BKIIIOYAET B C€0sl YCTHBIE OTBETHl HA KOHTPOJIbHBIE BOIPOCHI,
npejiaraéMbie CTYACHTaM U3 METOJIUYECKUX ITOCOOUI:

e MexaHuKa H JIEKTPOCTATUKA. BOMPOCH [yIst 32U THI TA0OPATOPHBIX PabOT 1O HU3HUKE :
METOJMYECKHE YKa3aHHs JJIsl BBINOJHSIOMMX JTa00paTOPHBIN MPaKTUKYM MO (Gu3UKe /
HoBocub. roc. TexH. yH-T ; [coct.: A. B. bapano, B. B. JlaBeiaxo, B. B.
Xpucrodopos]. - HoBocubupck, 2011. - 16 c.

e  DIJIEKTPUYCCTBO M MAarHETHU3M : BOTPOCHI JIJIS 3AIMUTHI Ja0OPATOPHBIXPAOOT MO (QUBHKE :
METOJMYECKHE YKa3aHUs Ui CTyJIeHTOB 1-2 KypcoB Bcex (hakynbpTeToB / HoBocuo. roc.
TexH. yH-T ; [cocT.. A. B. Bapanos, B. B. JlaBeiiko, B. B. Xpucrodopos]. —
Hosocubupck: U3a-so HI'TY , 2012. — 15 c.

e Konebanus u BoiHBIL. Bompock! 1t 3anuThl 1a00PaTOPHBIX PaboT : METOMA. TTOcoOHe 1o
¢usuke mia cryaeHtoB 1 u 2 kypcoB / A. B. bapano, B. B. JlaBeinkos, B. B.
Xpucrodopos. - HoBocubupck : Uzn-so HI'TY, 2014. - 32 ¢

e Omnruka. Bompochl ansg 3amuTel 1ab0paTopHbIX padoT mo ¢usuke. Meronuyeckue
yKazaHus.. : ydeO.-meroa. mocobue / A. B. bapanos, B. B. JlaBeimkoB, B. B.
Xpucrodopos. - : U3narenscteo HI'TY, 2009. - 16 c.

e @uzuka TBEpAOro Tena. Bompockl mis 3ammTB Ta00OpPAaTOPHBIX PAbOT TO (U3HKE.
Metoauueckue ykazanus. : yue0.-meto. mocodue / A. B. bapanos, B. B. Xpucrodopos,
B. B. JlaBbiakoB. - : U3n-sBo HI'TY, 2010. - 16 c.

[Ipotokon naGoparopHOW pPabOTBI COCTOUT W3 TUTYJABHOTO JIMCTA, OTYETAa W TPAPUKOB,
BHIMIOJTHEHHBIX HAa MWIUIUMETpoBOM Oymare. dopmar nucTtoB mnpoTokona — A4,
OKCepUMEHTAJIbHbIE JIaHHbIE, Tpa(UKH, pacyeTbl W BBIBOJBI JOMYyCKaeTcss O(GOpMIISThH
TOJIKO B PYKOITUCHOM (hopme

bonee mnoapoOHble pEeKOMEHIAIMM 10 MaTeMaTH4ecKol o00paboTke U MpeiCTaBICHUIO
pe3yabTaTOB U3MEPEHHs (PU3MUECKUX BEIMUYNH, TOCTPOCHUIO TabuuL, rpadukoB U ohOpMICHUIO
MIPOTOKOJIA JIAOOPAaTOPHBIX PabOT M3JI0KEHBI B JAOOPATOPHOM MPAKTUKyME, MPUBEIECHHOM B
paboueil mporpamme JUCHUILIIHHBI.

2. Kpurtepum oueHkun
Kaxnas nabopatopHas pa0oTa OIEHMBACTCS B COOTBETCTBHM C TPUBEACHHBIMH HUXKE
KPUTEPHSIMH.
Pabota cunTaeTcsi HeBBITIOJTHEHHOM €CJTU TPOOEITbl B TCOPETUYESCKOM COICPKaHUU Kypca HOCST
CYIIIECTBEHHBIN XapakTep, HE0OXOAUMbIE TIPAKTHUECKUE HABBIKK paObOTHI He C(HOPMHUPOBAHBI,
NIPU OTBETE Ha BOIMPOCHI JOMYCKAIOTCS MPUHIMIUAAIbHBIC OMTHOKH. CTYJICHT HE BBITIOTHUI
HKCIEPUMEHTAIIBHOE UCCIIEA0BAaHIE, HEBEPHO OPOPMHUI OTUET MJIH HE 3alMTHII paboTy Ha
MUHHMAJIbHOM IIEPBOM YPOBHE.
Ouenka cocrasmsier 0-4 6annos.



Paborta cumTaeTcs BBIMOJHEHHONH Ha MOPOrOBOM YPOBHE, €CIM TEOPSTHYCCKOE COJCPIKAHHEC
HEOOXOMMOTO pa3jielia OCBOCHO YaCTUYHO, HO MPOOEITBI HE HOCAT CYIIECTBEHHOTO XapakTepa,
HEOOXOJUMBIC TPAKTUYCCKUE HABBIKK PabOThl C OCBOCHHBIM MAaTEpUAIOM B OCHOBHOM
c(OpMHUPOBAHEI, OIIEHKA COOTBETCTBYET MUHUMaIIbHOMY Oaiity 1o bPC;

OreHka coctaBisieT 5 6ann08.

CTYZICHTOM BBITIOJIHEHBI 3KCIIEPUMEHTAJILHBIC HCCIICAOBAHUS, B COOTBETCTBHUH C
3alaHueM K J1abopaTopHoil paboTe, OGOpPMIICH OTYET, JaHbl MPaBUIBHBIE OTBETHI HA TpU
KOHTPOJIbHBIX BOIIPOCA TIEPBOTO YPOBHSI.

Paborta cuuTaercs BBIMOJHEHHOW Ha 0a30BOM YPOBHE, €CIM TEOPETHUECKOE COJCPIKAHHUE
HE00XOIMMOTO pa3zjiesia OCBOCHO MOJIHOCTHIO, 0€3 MPo0eIOB, HEKOTOPBIC MPAKTHYECKIE HABBIKU
paboTBI C OCBOCHHBIM MaTepUATIOM COPMHUPOBAHBI HEJOCTATOYHO, OIIEHKA cocTaBisieT 75% oT
MakcuMaibHoro Oamia no bPC;

Orenka coctaBmsieT 7 6aunos.

CTYZICHTOM BBITIOJJHEHBI 3KCIIEPUMEHTAJILHBIC HCCIICAOBAHUS, B COOTBETCTBHUH C
3alaHueM K 1abopatopHoit paboTte, 0pOPMIICH OTYET, JaH MPABHILHBIA OTBET HA KOHTPOJIBHBIM
BOIIPOC BTOPOT'O YPOBHHI.

Pabota cunTaercsi BHIIIOJHCHHOW HA NMPOJABHHYTOM YPOBHE, €CIIH TEOPETHUYECKOE COJCPIKAHHE
HEOOXOJMMOTr0 pasjlieia OCBOCHO IOJIHOCTBIO, 0e3 Tpo0enoB, HEOOXOAMMBIC NPAKTUYCCKHE
HaBBIKK PabOTBI ¢ OCBOCHHBIM MaTepHaJoM CPOPMHPOBAHBI, BCE MPEIYCMOTPEHHBIC ydeOHBIC
3aJ]aHUs BHIIIOJIHEHBI, OIICHKA COOTBETCTBYET MaKcCUMalibHOMY Oaiuty 1o bPC;

CTYJICHTOM BBIMTOJIHEHBI 3KCIIEPUMEHTAIbHBIC HCCIICIOBAHUS, B COOTBETCTBUU C 3aJaHHEM K
nabopaTopHoOii pabore, odOpMIIEH OTYET, JaH NPABWIBHBIA OTBET HAa KOHTPOJBHBIH BOMPOC
TPETHETO YPOBHSI.

Orenka coctasisteT 10 6annos.

IIxana onmeHKH

B oOmel omneHke mo gucHMIUIMHE Oamisl 3a JIAOOPAaTOPHYIO pPabdOTy YUYMTHIBAIOTCS B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTHHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
nporpamMme I1MCHHUIIINHEIL.



