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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (efepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/ibHOro
cTaHAapTa BbicLLero obpasoBaHus Mo HanpasneHuo (cneyunanbHocTu): 24.03.04 ABmacTpoeHue

& OC BBefeH B aeinctame npmkasom Ne249 ot 21.03.2016 ., gata yTBepxaeHus: 25.04.2016 .

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

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 24.03.04 ABnacTpoeHue

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.T.H. CTpenbLos C. A.
3aBepfytoLnii kadeapoi:

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

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3amecTuTeNb 3aBeaytoLlero Kadeapoin Kypnaes H. B.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyun @I0OC: OIIK.11 cniocoGHOCTH K MPOBE/IeHNI0 SKCIEPHMEHTOB 110 3aJaHHOH MeTOANKe 1 AHAJIN3Y

HX Pe3yIbTATOB; ¢ YACHIU CLeOYIOU{UX Pe3YTbIaAmoe 00y YeHU:

31. 6a30Bble 3HaHWS prH,aneHTaflebIX pasgenos q3VI3I/IKI/I B 06beMe, HBO6XO,IJ|I/IMOM [ans 0CBOEHUA

(hM3NYECKMX OCHOB B 06/1aCTV NPOECCUOHAILHOM AEATENbHOCTU

32. 3HaTb OCHOBHbIE 3aKOHbI (*JVI3I/IKVI, ABnarouinecad 6a30BbIMU ANnA peleHna
[eATeNbHOCTU

3aia4 NPohecCMOHaNbHO

y1. yMETb NPUMEHATL OCHOBHbIE METO/bI (*)I/ISI/ILIECKOFO ncecnenosaHuA SIBNEHWUIA N CBOICTB OOBEKTOB

MaTepmasibHOro Mmmpa

y2. Bbl6MpaTh NPOCTENMLLINE MOAENMN (M3NYECKIX 06BEKTOB 1 MPOLIECCOB

y5. yMeTb NNaHNPOBaTh 1 OPraHN30BbIBaTh MPOCTENALLIVE SKCNEPUMEHTbI, 06
MOMYYEHHbIE Pe3y/bTaThI

pabatbiBaTb W aHA/IM3NPOBATb

2. TpeboBaHus HI'TY K pesynbTataM 0CBOEHUS ANCLUNINHbI

Tabnuua 2.1
PesynbTaTbl M3yuYeHUs AUCLUMNNINHBI N0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsaLnm
npeacTaBfieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUIN

du3nka

OrlMK.11.31 6a30Bble 3HaHUS (hyHAaMeHTa/IbHbIX pa3iesioB PU3MKN B 06beMe, HEO6X04MMOM
AN151 0CBOEHUST (PU3NYECKMX OCHOB B 06/1aCTV MPOPECCUOHAIbHOM [eSATE/TbHOCTY

1.0 pyrgamMeHTaIEHOM Xapakrepe (pU3UKU B CTPYKTYPE €€ OCHOBHEIX Pa3/elIoB

Nekuymmn; CamocTosTenbHas
paboTa

2.6a30Bble 3HAHWS (DYH/[AMEHTAJILHBIX pa3/ielloB (GH3UKH B 00beMe, HeoOX0JIMOM

JJI5I OCBOCHUMSA (bI/ISI/I[IeCKI/IX OCHOB B 00I1aCcTH HpO(beCCI/IOHaHLHOﬁ JACATCIBHOCTHA

Nekuwnn; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

OIlNMK.11.32 3HaTb OCHOBHbIE 3aKOHbI PU3NKK, ABNSOLMECA 6a30B
NPOMECCUOHA/IbHOW [eATENIbHOCTYU

bIMW A/151 PeLLeHns 3aaau

3.0CHOBHBIE 3aKOHBI (PH3HKH, SBISIONIHECS OA30BBIMH JULSI PEIISHIS 3a a4
npodeccHOHAIEHON TesITeTEHOCTH

Nekumm; MNpakTUyeckme 3aHATUS,
CamocTonTeNibHas paboTa

4‘pe}_[IEITI> THUITIOBBIC 3a a9y, J€IaThb HpocTeﬁmne Ka1eCTBCHHBIC OIICHKH ITOPsI TKOB
(1)I/IBI/I‘IGCKI/IX BEJIMYIHH Ppa3INIHBIX (LIJI/ISI/I‘IGCKI/IX SIBITCHIH

MpaKTuyeckune 3aHATUS;
CamocTosaTenbHas paborta

S.OHPEJIBJIBHI/ISI CpI/IBI/I‘ICCKI/IX BEIIMYUWH W €JUHUIT UX U3MEPEHUL

Nekunn; MNpakTnyeckme 3aHATUS;
JTabopaTopHble paboThl;
CamocTosTenbHas pabota

OlNK.11.yl ymeTb NPUMEHSATb OCHOBHbIE METO/bI (HM3NYECKOr0 UCCEA0BAHMNS ABNEHNI U

CBOCTB 00BbEKTOB MaTePNaUIbHOIo MMpa

6.HpI/HvIeH$ITb OCHOBHBIC MECTO/IbI (IJI/I3I/I‘~IECKOI‘O HCCIIeI0BaHUS SBICHUH U CBOUCTB
00BEKTOB MaTepHAJIbHOI'O MUpPa

Nekumm; MNpakTUyecKme 3aHATUS,
JTabopaTopHble paboThl;

CamocToaTtesibHaa paboTa

OlNK.11.y2 Bbl6bupaThb NpocTenLLne Moaenm GrUanyecKnx 06 beKTO

B 1 NPOLLECCOB

7.00 HICaJIBbHBIX MOJCILIX, IIPUMEHICMbIX B Pa3JIMIHBIX pa3/icilax (bHSI/IKI/I

Nekumu; MNpaKTUYecKme 3aHATUS,;
J1labopaTopHble paboThbl

8.0 MaTeMaTHIECKOM alrapare, IIpPUMEHIEMOM B PA3JIMYHBIX pas3aeinax CbHSHKH

Nekumm; MNpaKTUyeckme 3aHATUS,
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa

9.BBIOMpaTH IpocTeiine Mo aenn (GU3MIeCKIX 00bEKTOB B IMPOIIECCOB

Nekumm; MNpakTUyeckme 3aHATUS,
JTabopaTopHble paboThl;

CamocToaTtesibHaa paboTa

OMK.11.y5 ymeTb NnaHMpoBaTh N OPraHmn3oBbIBaTb MPOCTeNLLINe
o6pabaTbiBaTh U aHA/IM3MPOBATL NOJTYYEHHbIE Pe3yNbTaThbl

3KCMEePUMEHTbI,

10.0 poxm skcHeprMeHTa B (PU3WKE U €€ pa3BATUH

JTabopaTopHble paboThl;

CamocToaTesibHaa paboTa




11.1utaEUPOBATH U OPTAHU30BEIBATE MPOCTEHINTE SKCIIEPUMEHTEL, 00pabaThBaTh U

aHalIA3UPOBATDh IIOITYHCHHBIC PE3YIIbTAThL

JabopaTopHble paboThl;
CamocTosaTenbHas paborta

3. CofiepykaHuvie 1 CTPYKTypa y4e6HO AUCUMNANHbI

Tabnmua 3.1

TeMbl nekuuii

AKTUBHbIE
hopMbl, Yac.

Yacbl

CcCblIKM Ha
pesynbTaThl
06y4YeHuns

YyebHada aesaTeNlbHOCTb

CemecTp: 2

AnpakTuyeckas eguHMLAa: MexaHuKa

1. KnHematumka matepuanbHoM
TOYKW. Cuctema otcyeta. Crnocobbl
onncaHns ABUXeHus.
[NepemeLlieHne, TpaeKTOPUA, MyTh.
CpefiHAA 1 MTHOBEHHas CKOPOCTb,
yCKopeHue. [locTynaTenibHoe 1
BpallaTenbHOe ABWXKEeHMe TBepAoro
Tena. KnuHemartuvka BpallartesisHoro
[BWKEHWNSA. YT/I0BOE NepeMeLLeHNE;
BEKTOPbI YI/I0BO CKOPOCTU U
Yr/10BOTr0 YCKOPEHWs.

1,2,7,8

CnywaeT NeKUMOHHBIN
maTepuan, aHau3upyer,
3anuncbIBaeT camoe BaXKHOe,
CYLLLECTBEHHOE.

2. [InHammKa MaTepunanbHOM TOYKK,

Macca, cuna, UMMynbC YacTULbl U
CUCTEMbI YacTuL, 3aKOHbI
HbtoToHa. OCHOBHOE ypaBHEHME
OMHAMUKK. 3aKOH COXpaHeHus
nmnynsca. LIeHTp nHepuun
CUCTEMbI YacTuL, 3aKOH [ABVXXEHUA
LieHTpa HepLuW.

CnywaeT NeKLNOHHbIN
maTepuan, aHanu3mpyer,
3anmcbiBaeT caMoe BaXKHOe,
CYLLIECTBEHHOe.

3. PaboTa 1 MOLLHOCTb.
lMoTeHUManbHbIe CUNbI.
KrHeTuueckas aHeprus n
noTeHUManbHasa aHeprus. 3aKoH
COXPaHeHWs MexaHN4eCcKoi
3Heprum cuctembl. AGCONOTHO
ynpyruii n abcontoTHO Heynpyruii
yfAapbl. BHYTpeHHAA aHeprug,
3aKOH COXpaHeHWs MoIHOW
3Heprmu.

2,5

CnylwaeT NeKLMOHHbI
MaTepuan, aHanusupyerT,
3anncbiBaeT CaMoe BaxKHOe,
CYLLLECTBEHHOE.

4. lMHaMyKa BpaLlaTensHoro
[BW>XeHMs TBepgoro Tena. MomeHT
nHepummn, Teopema LLITeiHepa.
MOMEHT UMMNynbCa U MOMEHT CUJIbl
OTHOCUTENIbHO HEMOLBUKHON OCK.
OcCHOBHOe ypaBHeHVe AVHAMUKN
BpaLLaTeNlbHOro ABMKEHNSA. 3aKOH
COXpaHeHMsi MOMeHTa UMMy bCa.
JHeprus BpaLlaTesibHOro
[BWKeHnA. PaboTa npu BpaLleHnn
TBEPAOro Tena.

2,57

CnylwaeT NeKLUOHHbIA
MaTepuan, aHannsupyer,
3anycbiBaeT CaMoe BaKHOe,
CYLLIECTBEHHOE.




5. CneumanbHas Teopus
OTHOCUTENIbHOCTH.
MpeobpasoBaHus Manunes.
MpYHLMN OTHOCUTEILHOCTM
anunes. MocTynatbl SMHLWTEHA.
CaoiicTBa NPOCTPaHCTBA U
BPEMEHM M0 SAHLUTEAHY.
Mpeo6pasoBaHus SlopeHua n
CNeAcTBuA U3 HUX. VIHTepean
MeXay cobbITuaAMM. Tunbl
WNHTepBa/10B. PensTUBUCTCKMIA
3aKOH C/IOXEHWS CKOPOCTENA.
PenaTmemcTCKas AUHaMUKa.
PensT1BMCTCKUIA UMNYNbC.
KrHeTuueckas aHeprus
PeNATUBUCTCKON YacTuLbl. 3aKOH
B3aMMOCBS31 MacChl U SHEPIUN.
SHeprus nokos.

1,2,5,8

CnyLwaeT NeKUMOHHbI
matepuas, aHam3mnpyerT,
3anuncbiBaeT camoe BaXKHOe,
CYLLLeCTBEHHOE.

AunpakTndeckasn eguHmua: MonekynapHas (ctaTucTu

yeckasi) pusnka

n TEpMOgMHaMMKa

6. Makpockonuueckas cucTema.
CTaTUCTUYECKUIA U
TePMOANHAMUYECKUIA METO/bI
OnMcaHus CBOMCTB MAaKPOCUCTEMbI.
KuHeTWuecKas Teopust naeanbHbIX
rasos. [laBneHue n Temneparypa

CnywaeT NeKLNOHHbIN
maTepuan, aHanu3mpyer,

naeanbHoro rasa. OCHOBHOe 2,6 3anmncbIBaeT camoe BaXKHOe,

ypasHeHve CYLLeCTBEHHOE.

MOJIEKYIAPHO-KNHETUYECKON

TEOopuN ras3o.. Y paBHeHUe

COCTOAHUA. OMbITHbIE 3aKOHbI

nfeanbHOro rasa

7. PacnpegeneHve Makceenna ans

CKOPOCTEl MONEKy.

CpefHekBagpaTnyHas, Cnywaet IeKLNOHHbI

cpefHeapudmMeTyecKas n 25 marepuan, aHanm3upyeT,

Hanboree BeposATHas CKOPOCTU ’ 3anmncbIBaeT camoe BaXKHOe,

mosekyn. PacnpegeneHve CYLLIECTBEHHOE.

bonbumaHa, 6apomeTpuryeckas

(hopmyna.

8. Uucno cteneHei cBobopl o
CnyLiaeT fIeKLMOHHBIN

MOJIeKy/bl. PacnpeseneHve

3HEPrUM NO CTeneHsM CBOOOAbI. 2,5 MaTepnan, aHan1svpyet,

BHYTDEHHAS SHEPIA rasa 3anncbIBaeT camoe BaXKHOe,
CYLLIECTBEHHOE.

MHOTr0aTOMHbIX MOJEKY/I.

9. lNepBoe Haya10 TePMOAVHAMUKMN. CnywwaeT NeKLNOHHbIN

PaboTa rasa npu n3mMeHeHuUM ero martepuas, aHasIM3npyerT,

o6bema. Tern0eMKoCTH. 3anmncbIBaeT camoe BaXKHOe,

M3onpouecchl B pamMkax nepsoro 2,5 cywiectseHHoe.CTyeHT

Havana TepMoANHaMUKN. CNyLLAET NIeLMOHHbIA MaTepuan,

AfnmnabaTtnyeckuin npouecc. aHa/IM3npyeT, 3anuncbiBae camoe

YpaBHeHVs agnabarsl. BaXKHOE, CyLLeCTBEHHOE.

10. Umknbl. ObpaTrMble 1

HeobpaT1Mble NPOLECCh.

TennoBble N XONOANNbHBIE Cnywaet eKLMOHHbIR

MaLUWHBI, UX K.N.4. Linkn KapHo. 1925 mMaTepuasl, aHaIM3npyerT,

BTOpoe Havano TepMoaNHaMUKN.
SHTpONKMSA, NPUHLUMM BO3pacTaHuA
3HTpONUW. TpeTbe Havaso
TEPMOANHAMUKN.

3anycbiBaeT CaMoe BaKHOe,
CYLLIECTBEHHOE.




11. KnHeTunyeckme AsneHnsa. JnmHa
cBO60OAHOrO npobera. ABneHUs

CnywaeT NeKUMOHHBIN
maTepuan, aHau3upyer,

nepeHoca. Auddysus, 2,5 3anmncbiBaeT CaMoe BaXXHOE,
TENN0MPOBOLHOCTb, BA3KOCTb. CYyLLECTBEHHOE.
JnaakTtundyeckasn eguHmua: SneKTPUYecTBo

12. SneKTpocTatuka.

SneKTpuYecKnii 3apss 1 ero ChyLLIaeT NeKLOHHbIii
cBolicTBa. 3akoH KynoHa. MaTepuan, aHanM3mupyer
Hanps»keHHOCTb 3/1eKTPNUYECKOro 1,2 3aI'IVICbIBa,eT caMoe Ba)KI-;OG
nons. None To4e4yHOro 3apsaja. '
MpuHLMN cynepnosuuum nonei. CYWHECTBEHHOE.
DNEeKTPUYECKOe none AUnons.

13. PaboTa no nepemeLLeHno

3apsaga B none. NorteHymnan

3/1EKTPOCTATUYECKOro NoNs U ero Cnywaet NeKLNOHHbI
CBA3b C HAMpPSHKEHHOCTLIO. 9 marepuvan, aHanm3unpyeT,
MoTeHUMan nons ToYeYHOro 3apsaaa 3anucblBae camoe BaXXHOe,
N CUCTEMbI 3apSAA0B. CYLLeCTBEHHOE.
OKBMNOTEHLMANbHbIE

NMOBEPXHOCTMW.

14. ToToK BekTOpa. Teopema

"aycca. MpriMepbl BbIYUCIEHNA

HanpsbKeHHOCTel noneii ¢

NoMOoLLb0 Teopembl [Maycca.

Teopema 0 LMPKyNaumuy BeKTopa

HanpsykeHHOCTU. [POBOAHVKN B Cnywaet NeKLNOHHbIR
3/eKTpocTaTuyeckom nose. Mone 25 marepuan, aHanm3unpyert,
BHYTPY N CHapy>1 MPOBOAHUKA,; ’ 3anmncbiBaeT CaMoe BaXXHOE,
3KBUMOTEHLMASIbHOCTb CyLLeCTBEHHOE.
NPOBOAHMKA. DNEKTPOBMKOCTb

yeIMHEHHOTO NPOBOAHYKA.

KoHpeHcaTopbl; TUMbI

KOHJEHCaTopOoB U UX EMKOCTY;

COefMHeHWs KOHEHCaTOPOB.

15. [InaneKTpUKN B 3NEKTPUYECKOM

none. Monapusaums LU3NeKTPUKOB. Cnywaet NeKLMOHHbIR
MoBefeHVie AMNONSA BO BHELLIHEM 25 marepuvan, aHanm3npyerT,
3/1IEKTPMYECKOM Nose. BekTop ’ 3arnmcbiBaeT caMoe BaXHOE,
nonapusauumn. Bektop CYLLeCTBEHHOE.
3/IEKTPUYECKOTO CMELLIEHNS.

16. DHeprus cmcTemMbl TOYEYHbIX CRyLLIAET NEeKLVIOHHbIIA
3apAf0B. DHEPrus 3apAXXeHHOro MaTEpIan, aHanM3vpyeT
MPOBOAHIKA, KOH/ACHCATOPA. 2 3aI'IVICbIBa,eT camoe Ba)KI-;OG
SHeprua v NIOTHOCTb 3HepPruu CylLIECTBEHHOE ’
3/1IEKTPOCTATUYECKOro MoS4.

17. MOCTOSAHHbIV 3NEKTPUYECKNI

TOK. Cvna 1 NNOTHOCTb TOKa. Cnywaet NeKLNOHHbIR
3akoH Oma B MHTErpasibHOM 1 25 marepuan, aHann3upyer,
anddepeHUmnansHoi gopme. ’ 3anmcbiBaeT CaMoe BaXXHOE,
PaboTa 1 MOLLLHOCTb TOKa. 3aKOH CYLLLECTBEHHOE.

[xoynd - JleHua.

18. CTOpOHHKE CUfbl.

SNeKTpoABMXKYLLAA cuna, Cnywaet eKLNOHHbI
HanpskeHue. 3akoH Oma ans 25 mMaTepuas, aHam3npyer,

HEOHOPOAHOrO y4acTKa Lienw
ANsi 3aMKHYTOI Lienu. Mpasuna

Kupxroga.

3anucbiBaeT CaMoe BaxKHOe,
CYLLIECTBEHHOE.




CemecTp: 3

JnpakTudeckasa egnHuua: MarHeTusm

19. BeKTOp MarHUTHOM MHAYKLUUN.
MarHuTHoe none ABuXyLLerocs
3apsAga v NPOBOAHMKA C TOKOM.

CnywaeT NeKUMOHHBIN
matepua, aHanmsmnpyerT,

2,5
3akoH Bro-Casapa-/lannaca. 3anncbIBaeT camoe BaXXHOe,
MarHuTHOe none NPSMOro, CyLLeCTBEHHOE.
KpYrosoro TOKa.
20. Teopema 0 UMpKynaumm
BEKTOpa MarHUTHOW UHAYKLMN. CnywaeT NeKUMOHHBI
PacueT noneii coneHonga, Toponaa, 28 MaTepuaJsl, aHa/I3npyerT,
pacnpegfeneHvie MarHMTHOro noss B ’ 3anmncbiBaeT CaMoe BaXXHOE,
CeyeHMK Kpyrioro nposofa c CYLLeCTBEHHOE.
TOKOM.
21. BaanmopeiicTeme
napasinenbHbIX MPOBOAHUKOB C
ToKOM. Cuna Amnepa. Cuna
JTopeHua. MarHuTHbIN MOMEHT
KOHTypa C TOKOM. MexaHn4ecKuii o
o CnyLiaet NeKUMOHHBIN
BpaLLlaloLLMiA MOMEHT,
efiCTBYIOLMI Ha KOHTYp C TOKOM 2 Martepuan, aHanvsupyet,
A 3anncbIBaeT camoe BaXHOe,
B OHOPOAHOM MarHWTHOM MoJie.
o CYLLECTBEHHOE.
MarHuTHbIM NOTOK. TeopemMa
"aycca fnsa aneKTpoMarHMTHOro
nons. Pabota Mo nepemMeLLeHunto
NMPOBOAHMKOB C TOKOM B
MarHWTHOM rore.
22. MarHuTHbI MOMEHT aToMa.
MarHuTHOe none B BeLLeCTBe.
MarHuTHast NPOHMLLaeMOCTb CnywaeT NeKUNOHHBI
Ycnosus fna nons Ha rpaHuLe 25 mMaTepuaJsl, aHaim3npyerT,
pasgena AByX MarHeT1KoB ' 3anncbiBaeT camoe BaXXHOe,
MapamarHeTvku, AMamarHeTUKN 1 CYLLeCTBEHHOE.
(heppomarHeTuKu. N'ncTepesmnc B
(heppoMarHeTmkax.
23. fBNeHne 3NeKTPOMarHUTHOM o
CnyLiaet NeKUMOHHBIN
MHAYKUMM Buixpesoe maTepuas, aHam3mpyet
3/1EKTPUYECKOE Mose. 3aKOoH 1,2,5 ' YET,
o 3anncbIBaeT camoe BaXXHOe,
3N1eKTPOMarHMTHON MHAYKL MK
CYLLeCTBEHHOE.
®apaped. MNpasuno JleHua.
24. "HOyKTUBHOCTb NPOBOAHMKA. CnywaeT NeKUMOHHBIR
FABNeHVe camoMHAYKUNN. 9 MaTepuaJsl, aHa/I3npyerT,
B3aumHasa nHayKums. SHeprus 3anmncbiBaeT CaMoe BaXXHOE,
MarHWTHOro noss. CYyLLeCTBEHHOE.
25. Cuctema ypaBHeHUA
Makcsenna ans CnywaeT IeKLMOHHBI
3/1IEKTPOMarHUTHOr o Mosis. 128 martepuasn, aHanm3npyeT,

O6nacTy 3NeKTPOMArHUTHbIX
siBNeHuiA. MoHATME O TOKe
CMeELLEHMS.

3anycbiBaeT CaMoe BaKHOe,
CYLLIECTBEHHOE.

JnpakTudeckasa egnHmnua: MexaHMYecKue U 3/1eKTPOMarHUTHbIe KonebaHus




26. KonebatenbHble NpoLeccsl.
XapaKTepucTMKn KonebaHuii.
Mogenb rapMOHUYEeCKOro
ocumnnstopa. MatemaTuyeckuii 1
(OM3NYECKUIA MASITHUKM,
KonebaTenbHbI KOHTYP.

CnylwaeT NeKLMOHHbI
MaTepuan, aHannsupyer,

AvhdepeHupanbHoe ypaBHeHne 2,5,7,9
o 3anmncbIBaeT camoe BaXXHOe,
Kone6aHWin 1 ero peLueHme.
CYLLIECTBEHHOE.
CB060AHbIe 3aTyXatoLLme
KonebaHwusl, 106POTHOCTb.
AnddepeHumansHoe ypaBHeHME
3aTyxaroLmx KonebaHuii n ero
peLleHue.
27. BbIHYX/eHHble KonebaHus.
3aBMCMMOCTb 4acTOTbl KonebaHWii
OT YacTOTbl BbIHYXXAAOLLEV CUTbI,
AB/IeHNe pe3oHaHca. MepeMeHHbI
TOK. CnoxXeHune KonebaHmin oHOro o
CnywwaeT IeKLMOHHBIN
Hanpas/eHNst C paBHbIMU W
martepuas, aHasm3npyerT,
ONM3KUMU YacToTamu, GUeHNS. 2,8
3anmncbIBaeT camoe BaXKHOe,
MeTo[, BEKTOPHbIX Anarpamm,
CYLLIECTBEHHOE.
HaxoXaeHve aMnnTyabl 1
HayabHOW (hasbl
pesynbTUPYIOLLETO KONebaHus.
CnoxeHune B3auMHO
nepneHANKYNSpHbIX KONebaHWi.
AvpakTudeckasa egnHuLa: BonHbl
28. MNpofonbHbIe 1 nonepeyHble
ynpyrue BosiHbl. CKOpPOCTb
pacrnpocTpaHeHns BOJH. o
o CnyLwwaeT IeKLMOHHBI
YpaBHEHWS MI0CKON 1
o marepuas, aHaIm3npyerT,
cthepryecKoin BOSH. 2,5
. 3anuncbIBaeT camoe BaXXHOe,
"apMOHMYecKas BONHa; AnvHa
CYLLIECTBEHHOE.
BOJIHbI, BO/THOBOE 4Mcno. BonHOBOE
ypaBHeHWe. SHeprus yrnpyrow
BOJIHbI; BEKTOP YMOBa.
29. MpyHUMN cynepnosnummn BOsH. CnywwaeT NeKUMOHHBIN
CT054Me BO/HbI; COOCTBEHHbIE 25 marepuas, aHasIM3npyerT,
4acTOTbl CTOAYMX BOJH. PasoBas u ’ 3anuncbIBaeT camoe BaXHOe,
rpynnosas CKOPOCTU. CYLLIECTBEHHOE.
30. 3MeKTpOMarHUTHbIE BOSHbI; CnywaeT NeKUMOHHBI
CKOPOCTb 3/1EKTPOMArHUTHbIX 25 marepuas, aHasIM3npyerT,
BOJTH. DHEPrus 3neKTpoMarHUTHOM ’ 3anuncbIBaeT camoe BaXHOe,
BOJIHbI; BEKTOP MOWHTUHTA. CYLLIECTBEHHOE.
AnpakTnyeckas eguHmua: BonHosas onTrka
31. IHTepdepeHLMs BOSH.
MoHATMe KorepeHTHOCTUW. Pacyet o
o CnyLwaeT NeKLNOHHbIN
NHTEep(hepeHUMOHHON KapThHbI OT
marepuas, aHasm3npyerT,
[BYX KOTEPEHTHbIX NCTOYHMKOB. 2,5

OnTuyecKas anvHa nyTu.
NHTepdepeHLs cBeTa B TOHKMX
nAeHKax.

3anucbiBaeT CaMoe BaxKHOe,
CYLLIECTBEHHOE.




32. MpuHumn lMoireHca-PpeHens.
MeTog 30H ®peHens. Audpakuns
®peHens Ha KpyrioMm oTBepcTumn v

CnywaeT NeKLNOHHbIN
maTepuan, aHanu3mpyer,

0 4 2,7

ancke. Andpakumsa dpayHrogepa 3anncbiBaeT camoe BaXXHOe,
Ha LWenn n andpakLMoHHOR CyLLeCTBEHHOE.
peLUETKe.

CnywaeT NeKUMOHHBIN
33. Mongpm3sauns ceeta. 3aKoHbI 0 2 25 marepuas, aHasIM3npyerT,
BprocTepa n Mantoca. ’ 3anmncbIBaeT camoe BaXHOe,

CYLLIECTBEHHOE.
AnpakTnyeckas eguHuua: KsaHToBas onTuka
34. Tennosoe n3ny4veHne. 3aKoH
Kupxroga. 3akoHbl
CrethaHa-bonbLmaHa 1 BuHa. CnywaeT NeKLMOHHBIN
KBaHTOBaHWe 3HEPrMmn n3fyveHus; 0 4 128 marepuas, aHasIM3npyerT,

thopmyna MnaHka. PoTo3hEKT;
apdpekt KomnToHa.
KopnycKynspHO-BO/IHOBOIA
[yann3m CBeTa.

3anucbiBaeT CaMoe BaxHOe,
CYLLLECTBEHHOE.

JnpakTndeckasa egnHuLa: 3MeMeHThbl KBaHTOBOW MeXaHNKMU

35. BonHbl ae-bpoiins.
KopnyckynsipHO-BOTHOBOIA
ayanv3mM. COOTHOLLEHME
HeonpeaeneHHOCTU. Y paBHeHe

CnywaeT NeKUMOHHBIN
matepuan, aHanm3mnpyerT,

0 4 1,2,3
LLIpeavHrepa. BonHoBas yHKUMSA 3anmncbIBaeT camoe BaXXHOe,
1 ee CMbIC/l. DHEPreTUYeCKuii CYLLIECTBEHHOE.
cnekTp. MpocTenwue
KBaHTOBO-MeXaHW4ecKme 3afauun.

Cnywaet NeKLNOHHbIR

36. KBaHTOBas Teopuns aToma. MATEDMA. AHAT3UDVET
Tabnunua MeHaeneesa. CnekTpsbl 0 2 1,2 pran, PYET,

MOJIEKY/1 M KPUCTAUI/IOB.

3arnncblBaeT Camoe BaXKHOE,
CyLLECTBEHHOE.

AvpakTnyeckas eguHMLA: DNeMeHTbI A1epHO

N (OM3KM 1 (DU3KKM 3nie

MEHTapPHbIX YacTuL,

37. ApepHble cunbl. Jedekt
MacCbl; 3Heprus ceasn agpa.
PaanoakTMBHOCTb. 3aKOH
pagnoakTMBHOIO pacnasa.

CnyLwaeT NeKUMOHHBI
matepuas, aHam3mnpyerT,

FALepHble peakumnn; 3aKOHbI 0 2 1,2
3anmncbIBaeT camoe BaXHOe,
COXPaHeHWs B AEPHbIX peakLmsX.
< CYLLeCTBEHHOE.
[JeneHve aaep, A4epHbIA peakTop.
CwuHTe3 agep; TepMosaepHasn
peakums.
Tabnuua 3.2
CcCbINKM Ha
AKTNBHble
Tembl nabopaTopHbIX paboT Uacbl | pesynbTathbl YyebHana geAaTe/IbHOCTb
hopMbl, Yac.
0byueHus
CemecTp: 2
AnpakTnyeckas efuHuua: MexaHvka
Mcnonb3yeT 3aKOHbI COXpaHeHus
3Heprum n nvnysnsca 4is
1. N3mepeHne HayanbHOW CKOpOCTU 06bACHEHNS NOMYYEHHbIX
nysin ¢ NOMOLLbHO 2 6 10, 11,6 pe3ynbTatos. MonyyaeT OueHKy

6aNIMCTUYECKOrO MasTHUKaA.

NOorpeLwHoCcTn Msmepﬂemoﬁ
BE/INYMHbI U UCMOSb3YeT eé npu

NOCTPOEHUU rpadmka.




2. OnpegeneHve MOMeHTa MHEPLA
MasTHMKa Obepbeka

10, 11, 5,9

OnpeaensieT MOMEHT MHePL U
MasTHUKa Obepbeka ana Tpéx
NONOXEHWIA rpy3VKOB
OTHOCMTENIbHO OCU MasTHUKA

AvpakTnyeckas eguHuLa: MonekynsipHasi (CTaTuUcTu

yeckas) usmka

N TepMoAMHaMMKa

3. OnpegeneHve OTHOLLEHUS

OO6BACHSAET C (PU3NYECKOIN TOUKM
3peHuns paznnumne mexay Cp u

TennoemkocTel metoaom KnemaHa 4 4 10, 11, 6,8 |Cv. PaccunTtblBaeT rnokasaresib
n fesopma. agmabatbl. CTpouT pabouuii
unkngocax T-S,P-V,P-T.
OnpakTnyeckasn eanHMLA: O1eKTPUYECTBO
WccnenyeT 3aBUCUMOCTb
NO/IE3HON MOLLHOCTM 1
4. V13ydeHne paboTbl UICTOYHUKA 4 4 10.11. 6 MOLLIHOCTM MOTepb OT
nuTaHuA T COMPOTUB/EHNSA NOTEPL U
BHYTPEHHEr 0 COMPOTUB/IEHUS
NCTOYHWKA.
CemecTp: 3
JnpakTudeckasa egnHunua: MarHeTusm
5. N3yyeHure netnn ructepesmca u 3yunTb MarHWTHbIE CBOICTBA U
n3MepeHue napameTpoB 4 6 10, 11,6 OCHOBHbIe napameTpbl
(heppOMarHeT1KOB. (heppOMarHeT1KOB.
AnpakTnyeckas eguHuua: MexaHMYeCcKne 1 3/1eKTPOMarHUTHble KoslebaHns
VismepseT nepuog v aMnantyay
KonebaHuii Ha akpaHe
ocumunnorpaga. CTponut rpadmk
3aBMCUMOCTM Nepuoga
6. CobCTBEHHbIE < PVIOA
0 4 10, 11,6 Kone6aHWii B KOHTYpe OT
3/1IeKTPOMarHUTHble KonebaHus.
eMKOCTW, NIorapmghMmn4ecKoro
[eKpemMeHTa OT COMPOTUB/IEHNSA
Harpysku, HaxXo4uUT KPUTUYECKOe
COMpPOTUB/IEHNE.
OnpakTnyeckasn eguHuLa: BonHoBas onTuka
Mo nHTepthepeHLMOHHONA
KapTuHe onpegenseT
7. Vi3yyeHuie nHTepthepeHLunn ceeTa p PEA
0 4 10,11, 6,8 |paccTOsiHUE MEXAY LLENAMM,

OT [BYX LUENei.

cny>awmmm MNCTOYHUKaMun
KOrepeHTHOro cBeTa.

AvpakTnyeckas eqnuHMLA: DNeMeHTbl KBaHTOBOM MeXaHUKM

MeTO/0M UMC/IEHHOTO
MO/IeNIMPOBaHS AUPaKLM

8. Andpakums MnkKpoyacTumy, 0 4 10, 11,6, 7,9 |MMKpOYacTuL, Ha OTBEPCTUN
onpesenseT BMA UccregyemMbIx
yacTuy,

Tabnuua 3.3
CcbI/IKM Ha
. | AKTMBHbIe
TeMbl NPaKTUYECKNX 3aHATUI Uacbl | pesynbTathbl YuyebHan aesaTesIbHOCTb
(bopmel, Hac. 06y4yeHns

CemecTp: 2

Anpaktundeckas egnHmua: MexaHnka
Vicnonb3yeT BEKTOPHYHO (hopmy

1. KuHematumka. iuHammka. 0 4 2,4,7,9 safiahus NepeMeLLEH,

CKOPOCTK, YCKOPEHMSI.
Bbi6ypaeT crnocob pacyeTa.




2. 3aKOH CoXpaHeHMs umnynsca u

PelLiaeT 3a7a4y B 1a6opaTopHOIA
CMCTEME OTCUETA U B CUCTEME

3Heprun. YNpyrui n Heynpyrui 0 4 3,4,57,9

yiap. LieHTpa nHepuun. AHann3npyet
BO3MOXHOCTW 3TUX MOAXOJ0B.
PaccunTbiBaeT MOMEHTbI

3. KuHemaTvka 1 iMHamuka NHEepLMM NPoCTeALNX TBEPAbIX

BpaLLlaTe/lbHOro ABMXXEHMA. 3aKOH 0 4 4,5,8,9 Ten. cnonb3yeT ypaBHeHMe

COXPaHEHUss MOMEHTa MMMy bCa. MOMEHTOB. [1p1MeHSAET 3aKOH
COXPaHEHUsi MOMEHTA MMIy/bCa.
OcwmbIcnBaEeT NpeAcTaseHns 0
NIOPeHL,EBOM COKpaLLeHnK
[JIMHBI 1 3aMefiNIeHNI BPeMEHN,

4. PenaTuBMCTCKasA KUHEMaTUKa 1 0 PenAaTUBUCTCKOM UMMY/bCE U

AnHamuka. MpeobpasoBaHus 0 2 2,4 PENSTUBUCTCKOMN 3HEPT K.

JlopeHua. Nonb3yeTca NOHATUEM

VHTEpBana Npy peLeHn 3agad,
MPUMEHSIET PENSTUBUCTCKUI
3aKOH C/I0XeHMsl CKOPOCTEIA.

AvaakTuueckas equHMLA: MonekynsipHas (CTaTucTu

yecKas) msmnka

N TepMOogNHaMUNKa

5. YpaBHeHMe coCToAHUA
naeasbHOro rasa.

2,4,5,7,9

CTpouT rpamku M30npoLieccos
B Pas/INYHbIX KOOpAMHaTaXx.
MpuMmeHseT ypaBHeHNA
COCTOAHMA nAeasibHOro rasa J/is
pacyeTa napameTpoB COCTOAHMA
nAeasbHOro rasa

6. PacnpeseneHve sHeprum no
cTeneHsiM cBo60Ab!. 0 4
TennoemMKoCTb.

2,4,5

MpuMeHseT 3aKoH
paBHOMEPHOrO pacnpeseneHns
3HEeprum o crereHAM cBoboab!.
PaccunTbiBaeT pasnnyHbIe BUAbI
TEnI0eMKOCTEN.

7. NepBOe Hayas10 TEPMOANHAMUKMN, 0 4

2,4,8

[MpuMeHseT nepBoe Havyas1o
TEPMOAUHAMUKN K
nsonpoueccam. Vicnonbsyet
ypaBHeHVe afimabarsl.

8. Luknbl. Linkn KapHo. SHTponus. 0 4

2,4,7

PaccumTbIBaeT K.M.A.
MPOCTEALINX LMKNOB.
Kcnonb3yeT rpaimkin LIMKNOB
TEMNI0BO MaLLWHbI B
KoopguHatax T-S.
MpumeHseT onpeaeneHme
3HTpONUN.

9. PacnpezeneHuna Makcsenna,
bonbumaHa.

2,4,8

PaccumnTbiBaeT Hanbornee
BEPOSITHY!IO,
CpeAHeKBaapaTUUHYI 1
cpeaHeapuhMeTNYECKYHO
CKOPOCTU, NPUMEHSET PYHKLIMM
pacnpeeneHus.

AnaakTuueckas equHULA: DNEKTPUYECTBO

10. 3akoH KynoHa.
Hanps)KeHHOCTb 3M1EKTPUYECKOTO
nons. MpuHUMN cynepnosmuunn.
Teopema Maycca.

4,5,7,9

OcBaviBaeT OCHOBHbIEe
npeacTaB/eHns 3MIEKTPOCTATUKM,
paccynTbIBaET HAMPSAXeHHOCTH
nonew, NPUMEHSET NPUHLMN
cynepnosvunn. MpumeHseT
Teopemy ["aycca anis pacyeta
HanpsXeHHOCTH
3/IEKTPUYECKOr0 Nons.




11. DNeKTPUYECKMA MOTeHLMan.
IMpOBOAHMKM B 3M1IEKTPUYECKOM
none. 3MeKTPOEMKOCTb
NpoBoAHMKOB. KOHAEeHCATOPbI.
JNanekTpukn

B 3/1EKTPUYECKOM MoJe.

2,4

PaccunTtbiBaeT noTeHUMasbI
3NeKTPUYECKUX MONEN,
MCMO/b3YeT CBA3b MEXAY
Harnps»KeHHOCTLIO 1
NMOTEHLMAIOM 3/1EKTPUYECKOTO
nons. PaccmatpusaeTt NoBefeHNe
NPOBOAHWKOB B 3/1IEKTPUYECKOM
nosne, paccunTbIBaeT
3N1eKTPOEMKOCTb. PaccumThiBaTh
3HEPruo 3/1eKTPUYECKOro Mons.
IMpumMeHsAeT Teopemy [Maycca ans
BEKTOpA 3/IEKTPUYECKOr0
CMELLeHNA, PacCUNTLIBAET
NoNAPU3aLMIo N HAMPSAXKEHHOCTb
3/1IEKTPMYECKOrO Nons B
AManekTpukax. PaccmaTpusaet
YCNOBWSA Ha rpaHuLe ABYX
LON3/IEKTPUKOB.

12. NOCTOSAHHbIN 3N1eKTPUYECKIiA
TOK.

2,4,5

Vicnonb3yeT COOTHOLLEHUSA
MeXAy 3apsAoM, CUO ToKa 1
NNOTHOCTbIO TOKA, NPUMEHAET
3aKoHbl OMa 1 Kupxroda.

Cemectp: 3

JnpakTudeckan egnHmya: MarHe

TU3M

13. [smKeHune 3apsXeHHbIX YacTul,
B 3/IEKTPOMArHUTHbIX MOJISAX.
PacyeT MarHUTHbIX Mo/ei No
thopmyne bro- CaBapa- Jlannaca.

4,5,6,7

MprMeHseT OCHOBHOIA 3aKOH
ONHAMUKW 415 ONncaHns
ABVDKEHUSA 3aPSHXKEHHON YacTuLbl
B 9/1EKTPUYECKOM U MarHATHOM
nosie Nog AercTBMEM CUJTbl
NopeHua. 3HakommTCa ¢
npumepaMmu NPakTU4ecKoro
NPUMEHEHWS ABEHNS.
Bblgenset npoctble (Npsimble 1
KpYroBble) 3/leMeHTbI B
MPOBOAHMNKAX CNOXHOIA
KOHurypauum. MNpumeHset
thopmyny bro- CaBapa- J/lannaca
W NPUYHLMN Cynepnosunumn.

14. PacyeT MarHUTHbIX NOMENR No
Teopeme O LMPKyN[LUMM BeKTOpa
MarHUTHOM VHAYKLMN.
MpPOBOLHUKM C TOKOM B MarHUTHOM
none

4,8

CpaBHMBaeT MeTO/bl pacyeTa
MarHUTOCTaTUYeCKNX Nosei.
Bbi6ypaeT MeToq pacyeTa B
KOHKpeTHOM 3afave. Ans
CUMMETPUYHBIX pacnpesenieHni
TOKOB NPUMEHSIET TEOPEMY O
LUMPKYNALMI BEKTOPa
MarHUTHOM HAYKLMN.
OG6O0CHOBbLIBAET TEOPETUYECKU
noBefeHWe NPOBOAHUKOB C
TOKOM B OnbITe AMnepa.
BblumcnseT cunbl U MOMEHTBI
cvn, AeicTByOLWME Ha
NPOBOAHWKMN C TOKOM




15. MarHUTHbI MOMEHT.
MarHuTHoe rose B BELLECTBeE.

WccnepyeT marHMTHbIE CBOICTBA
aToma U ero noBefeHne Bo
BHELLHEM MarHUTHOM oJsie
PaccumTbiBaeT none B
MarHeTMKax 1 Ha rpaHuLe
pasgena [iByX MarHeTUKOoB.

16. fiBneHme aneKTpoOMarHMTHOW
NHAOYKUMW. VIHOYKTUBHOCT.
CamonHAyKums. SHeprus
MarHMTHOro mnons.

MpumeHseT 3akoH dapajges u
npasuio JleHua ana peLleHns
3afay. PaccuntbiBaeT
WHAYKTUBHOCTL NPOBOAHWNKOB.
PaccunTtbliBaeT aHepruio
NPOCTENLLNX TOKOBbIX CUCTEM.

Onpaktudeckas egnHmya: MexaH

nyeckme n 3

NEKTPOMArHMUTHbIE KonebaHus

17. Mogenb rapMOHMYecKoro
ocumnnaropa. CoctasneHve
AnhhepeHLNaIbHOTr0 YpaBHeHUA
rapMOHMYECKOro OCLMNNIATOpPA.
CnoxeHue konebaHwui

4 4,8,9

CocTaBnseT auddepeHumnansHoe
ypaBHeHwe KonebaHui.
OueHVBaeT B KaX40oMm
paccmaTpvBaeMoM Cry4ae
YCNOBUA NPUMEHUMOCTY MOAEN
rapMOHMYECKOro OCLUNNATOPA.

18. 3aTyxatoLime KonebaHus.

OnucblBaeT KoniebaHms
MPOCTEALWNX (HN3NYECKNX
CUCTEM C YYETOM CUJT TPEHUA 1
CONPOTUBNEHUSA. Bbluncnset
OCHOBHbIE XapaKTepucTUKM
3aTyxaroLmx KonebaHwuii:
KO3(h(hULIMEHT 3aTyXaHWus,
NOrapUPMUYECKNIA IEKPEMEHT,
[OBPOTHOCTb.

19. BbIHY>XJeHHble KonebaHus.
CnoxeHune KonebaHmia.

WcenenyeT siBNeHne pe3oHaHca.
Monyyaet hopmyny ans
BbIYMC/IEHNS aMNINTY bl
BbIHY>AEHHbIX KONebaHWiA,
nccnefyeT Ha SKCTPeMyM,
nonyyaet opmysny ans
Pe30HaHCHOM YacToTbl.
MpUMeHsIeT MeTOL, BEKTOPHbIX
AviarpaMm Ans pacyeTa
amnanTyabl ¥ HaYanbHOW (hasbl
pe3ynbTUPYIOLLErO KoNebaHus.

JnpakTudeckasa egnHuua: BonHebl

20. BonHOBble MpoLeccsbl.
AneKTpoMarHUTHbIE BOSHbI.

PaccunTbiBaeT napameTpbl
BOJTHOBbIX MPOLIECCOB.
WccnenyeT 0CHOBHbIE CBOWCTBA
3N1IEKTPOMArHNTHbIX BOJIH.

AnaakTuueckas eauHULA: BonHoBasi onTuKa

21. NHTepdepeHums ceTa.

PaccunTtbiBaet
NHTepMepeHLMOHHbIE KapTVHbI B
TOHKUX MeHKax. Beluncnser
WNHTEHCWBHOCTL CBETa U
MosIoXeHune
NHTepdepeHLMOHHBIX
MakCUMyMOB Y MUHUMYMOB.




22. Andpakumsa ceeTa.

IMprMeHAeT MeTo/ 30H ®peHens
AN8 aHanm3a ABeHNni
angpaxkuumn dpeHens ons
pacyeTa AnpakL My Ha Kpyriom
OTBEPCTUN N ANCKe.
PaccumnTbiBaeT AUdPaKLMOHHbIE
KapTWHbI NpY Audpakummn Ha
Lenm 1 AUppakuoHHOM
peLueTKe.

23. MNMonapu3saumsa ceeTa.

2 4,57

MpuMeHsaeT 3aKoHbI BplocTepa 1
Marntoca ans aHanmsa
NONAPU3aLMOHHBIX ABIEHWA.
PaccunTblBaeT MHTEHCUBHOCTL
CBeTa, NpoLUeALLEero Yepes
nonapmnsaTop 1 aHanM3arTop.

AnpakTnyeckas eamHnLa: KBaHToBasi onTuka

24. 3aKOHbI TEMI0BOro U3MyYeHus.
®oTOo3(deKT. ekt KomnToHa.
Teopusa NnaHKa.

PaccunTbIBaeT U3NnyyeHne
abCoMHTHO YepHOro Tena v Ten
C peasibHOI M3nyyaTenbHOM
CMOCOBHOCTLIO. PaccunTbIBaeT
pas/fiMyHble napameTpbl
(hoTo3hthekTa 1 athhekTa
KomnToHa.

Anpaktuyeckada eagnHuua: DNeMEeHTbI KBAHTOBOW MeXaHUKM

25. BonHbl ae bpoiing,
COOTHOLLIEHVE HeornpeeNneHHOCTE.
PelueHune ypaBHeHWa LLipeanHrepa
019 Pa3NNYHbIX KBAHTOBbIX
cucTem.

OcCO03HaeT (hM3NYECKYIO
CYLLHOCTb BOJH fe bpoiins n
MCNOJb3YyeT COOTHOLLIEHME
HeornpeeneHHOCTeN /19 OLEeHKM
napameTpoB peasibHbIX
(h131YECKNX MPOLIECCOB.
PaccunTbIBaeT BMf BOTHOBOM
(yHKLUM 4N YacTuy,
3aHVMMaOLLMX pas/INyHbIe
3HEepreTUYECKVe YPOBHY B
6eCKOHEYHO rnyboKol
noTeHuUmanbHoin sme. OcBavBaeT
MOHATME (DYHKLMMN NIOTHOCTH
BEPOATHOCTW, 3HAKOMUTCS C
MOHATUEM TYHHE/IMPOBAHWS,
OTPaXKEHUS N NPOXOXAEHUS
yepes Hapbep.

AupakTndeckaa eguHMLA: SMeMeHTbI A4epHO

n Pr3nKn n rsnkn ane

MEHTapPHbIX YacTuL,

26. ApnepHble peakuuu.

PaccunTbIBaeT 3HEPreTUYecKmii
BbIXO/, SAEPHbIX peakLuid,

2 4,7
PaiM0aKTUBHOCTb. N3y4aeT 3aKOHbI
pagnoaKTMBHOIO pacnaja.
4. CamocTosiTeNlbHas paboTa oby4atroLerocs
CcbinkuM Ha
o Yacbl Ha Uacbl Ha
Ne Buabl caMoCTOATENbHOW PaboThbl pesynbTarthl
BbIMO/IHEHWE [KOHCY/IbTauuu

00yyeHus

CemecTp: 2
1 |Pr3 2,3,4,5,8 12 2
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- 3ar/. ¢ sKpaHa.

2 |I'Io,qr0TOBKa K nabopaTtopHbImM paboTam |10, 11,6,9 |17 |2

MoAroToBUTLCA K BbIMONHEHWIO MPEACTOSALLIENA TaBOPaTOPHOI PaboTbl, U3y4NTb TEOPETUYECKMIA MaTepyas v
03HaKOMUTCA C 3aaHneM K paboTe.: MexaHuKa v TepMOLMHAMMKA : METOLNYECKME YKa3aHUsA K BBOLHOMY
3aHATUIO 1 K nlabopaTopHbiM pabotam Ne 0-6 o msunke ana 1 Kypca Bcex (hakynstetos / HoBocu6. roc.
TeXH. yH-T ; [cocT.: A. B. bapaHos u gp.]. - HoBocnbupck, 2012. - 69, [1] c. : wn., Tabn.. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000178416 MexaHu1Ka 1 3n1eKTpoCTaTNKa. Bonpochkl Ans 3awuThbl
NabopaTopHbIX PaboT MO PU3NKE : METOANYECKME YKa3aHWS AN BbIMOMHAKLWMNX 1ab0paTOPHbIA MPAKTUKYM
no um3smke / HoBocw6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [lasbigkos, B. B. Xpuctoopos]. -
Hosocubupck, 2011. - 16, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000166446

3 ||_|O,qFOTOBKa K NMPaKTUYECKUM 3aHATUAM |2, 3,4,5,8 |14 |2

[ns NOLArOTOBKM K 3aHATMAM HEO6XO0AMMO CaMOCTOATENbHO U3YUnTb TEOPETUYECKUIA MaTepuas, MaTepuas
3 OCHOBHOM (ZOMONHUTENBHOM) U METOAMYECKON N1TepaTypbl.: Pabouyas TeTpagp no Kypcy "Obuyasn
(usnka". Y. 1 : maTepuanbl Ans NpakTUYeckor NHAMBUAYanbHOM paboTbl N0 Kypcy nekumin "Obuwas
tmsmka" (1 yactb) Ansa 2-ro kypca (BevepHero otaeneHns) gakynbtetos /1A, MT® / HoBocK6. roc. TEXH.
yH-T ; [cocT. H. FO. bepesuH]. - HoBocnbupck, 2011. - 88, [2] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000154239 SnekTpocTaThka. MOCTOSAHHLIN TOK : y4e6HOe nocobme
ana Ao / [3. b. CenueaHoBa 1 ap.] ; HoBocKo. roc. TexH. yH-T. - HoBocmbupck, 2005. - 62, [1] ¢. : vn.
benoycos A. . MexaHuKa. 3neKTpocTaTnka. DNeKTPUUECKWA TOK : Kypc nekuuia / A. . benoycos ;
HoBocub6. roc. TexH. yH-T. - HoBocnbupck, 2007. - 146, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000070591 Xpuctodopos B. B. O6Lwasn pur3mnka [D1eKTPOHHbIN
pecypc]. YacTb 1 : aneKTPOHHbI y4ebHO-MeToAMYeCKMiA komnneke / B. B. Xpuctogopos ; HoBocu6. roc.
TeXH. YH-T. - HoBocmbumpck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157223.
- 3arn. ¢ sKpaHa.

4 |I'I0,u,r0TOBKa K atTectauun |1, 2,3,4,5 |11 |2

CTy[eHT KOHCYNbTUpYeTCa ¢ NpenogasatesieM Mo BOnNpocam Teopuu, peLLlieHns 3a4ad U opraHmsalum
y4yebHOI aeaTenbHOCTU.: Paboudas TeTpadb No Kypcy "O6uwas gusmka”. Y. 1 : maTepuansl ans
NPaKTUYeCKon NHAMBMAYaNbHOM paboTbl MO Kypcy nekuuii "O6buwas gusmka™ (1 YacTtb) ans 2-ro Kypca
(BeyepHero oTgeneHus) akynstetoB ®S1IA, MTD / HoBOoCK6. roc. TexH. yH-T ; [cocT. H. FO. bepesuH]. -
Hosocubupck, 2011. - 88, [2] c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000154239 3nekTpocTaTunka. MoCTOSHHbIN TOK : y4ebHOe nocobme
ana OO / [3. b. CenueaHoBa 1 ap.] ; HoBocKo. roc. TexH. yH-T. - HoBocmbupck, 2005. - 62, [1] ¢. : vn.
Benoycos A. M. MexaHuka. 3neKTpocTaTtuka. dNeKTPUYeCKnin ToK : Kypc nekumid / A. . benoycos ;
HoBocub. roc. TexH. yH-T. - HoBocnbupck, 2007. - 146, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000070591 Xpuctodopos B. B. O6was dmsnka [SneKTPOHHbIN
pecypc]. YacTb 1 : aneKTpOHHbIN y4ebHO-MeToAMYeCKUiA Komnnekce / B. B. Xpuctodgopos ; HoBocub. roc.
TeXH. yH-T. - HoBocmbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157223.
- 3ar/. ¢ aKpaHa.

CemecTp: 3

1 [Pr3 2,3,4,58 |12 2




Mpn NOAroTOBKE CTYAEHT 13y4yaeT TeOPeTUYECKUIA MaTepuan 1 pellaeT Nofo6HbIe 3apaun.: Paboyas
TeTpafb No Kypcy "O6uas gusnka™. Y. 2 : matepuanbl Ans NPaKTUUYECKON MHAMBUAYaNbHOW paboThl NO
Kypcy nekyuii "O6uas gusmka" (2 4acTb) Ans 2-ro Kypca (BevepHero otaeneHns) akynbtetoB ®JIA,
MT® / HoBocub. roc. TexH. yH-T ; [cocT. H. FO. bepe3suH]. - HoBocmbupcek, 2011. - 57, [1] c. : Ta6b.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154277 Pabouas TeTpagpb no Kypcy "Obuias
tmsmka". Y. 3 : matepuanbl AN NPaKTUYECKO MHAMBUAYaNbHOR paboTbl MO Kypcy nekuuii "O6Las
(hunsnka" (3 vactb) Ana 3-ro Kypca (seyepHero otaeneHuns) akynstetos ®S1A, MT® / HoBocub. roc. TexH.
yH-T ; [cocT. H. KO. bepesuH]. - HoBocunbupck, 2011. - 104, [2] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000154284 OaBbiakoB B. B. Kypc o6Lueli prankn ans cTyaeHToB
NOO. Y. 2. DnekTpocTatuka. MarHeTusm. KonebaHus 1 BoHbI ;: yuebHoe nocobue / B. B. [aBblKOB ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, 2005. - 158 ¢. : un. KBaHToBas onTuka. KBaHTOBas MexaHuKa :
BapuaHTbl 3afa4 MHAMBMAYa/bHbLIX 3adaHnii Ans 1-2 kypcos ®J1A, ABTP, PASMC, PAM, &b, dMM
AHEBHO hopMmbl 06yyeHmns / HoBocK6. roc. TexH. yH-T ; [cocT.: . b. CenneaHoBa v ap.]. - HoBocmbmpck,
2003. - 57 c. : un.. - Pexkum pgocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000023738 Benoycos A. I.
AnekTpomarHeTu3M. KonebaHus v BonHbl. OnTrKa : yuebHoe nocobue / A. . benoycos ; Hosocu6. roc.
TEXH. YH-T,. - HoBocnbmpck, 2008. - 239, [1] c. : un.. - Pexxnum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIsO00080177 ®u3nKa. INeKTPOMarHeT13M : METOANYECKNE
yKaszaHus : peLleHune 3afay no guanke ans 1-2 KypcoB AHEBHOM 1 3a04HOI opm 06yueHns / HoBocmb. roc.
TexH. yH-T ; [cocT.: J1. M. PogHukoBa, H. A. ¥Yconbuesa, H. B. UnuepuHal. - HoBocunbmpck, 2012. - 53, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtIs000173750 KBaHTOBas ONTuMKa.
KBaHTOBas MexaHuKa : MeTOANYECKME YKa3aHMA K PeLLeHIO 3afay B Kypce 06Lei hnsnkm ans 1-2 Kypcos
ABT®, dJIA, MTD, MO, OINMM, b gHeBHOI 1 BeuepHelt hopm 06yueHns / HoBocKG. roc. TeXH. YH-T ;
[cocT.: 3. b. CenuBaHoBa, B. . Ueuyes]. - HoBocubupck, 2004. - 75 ¢. : ui.. - PeXxum focTyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar OaBbigkos B. B. Kypc o6wieit rsmkmn ans
ctygeHToB NA0. Y. 3. BonHoBas onTuka. KBaHTOBas MexaHukKa : y4ebHoe nocobue / B. B. [1aBblAKOB ;
HoBocmb. roc. TexH. yH-T. - HoBocmbumpck, 2004. - 91 c. : un.. - bubnnorp.: c. 89.

2 |I‘Io,u,r0TosKa K nabopaTopHbIM paboTam |10, 11,6,9 12 |1

MoAroToBUTLCA K BbINOTHEHMIO NPEACTOSILLIEN NabOPaTOPHOI PaboTbl, M3YyUNTb TEOPETUYECKNIA MaTepran 1
03HaKOMUTCA C 3afiaHvem K pabote.: KonebaHus 1 BOMHbI : METOAMYECKMNE YKa3aHWNA K 1ab0paTOpHbIM
pabotam no gu3snke Ne 21, 23, 25-27 ana 1 n 2 KypcoBs Bcex (aky/ibTeToB / HOBOCKG. roC. TEXH. YH-T ;
[cocT.: T. E. HeBckasi n ap.]. - HoBocmbumpcek, 2011. - 55, [1] c. : un., Tabn. ONTuka : BONPOChl 415 3auThbl
nabopaTopHbIX PaboT Mo PU3MKe : METOANYECKME YKa3aHMst / HOBOCKG. roc. TexH. yH-T ; [cocT.: A. B.
bapaHos, B. B. [laBbifkos, B. B. Xpuctodopos]. - Hosocnbupck, 2009. - 13 c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000121978 KonebaHns 1 BOMHbI : BONPOCHI /1 3aLWMThI
nabopaTopHbIX paboT no puanke ansa 1 n 2 kypcos P3P / Hoeocnb. roc. TexH. yH-T ; [cocT.: A. B.
bapaHos, B. B. laBbigkos, B. B. Xpuctothopos]. - HoBocnbupck, 2008. - 31 c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIsO00087334 3neKTpMYECTBO N MarHeTU3M : BONPOCHI A/1 3aLLMTbl
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=vtls000177499 OnTuka :
MeTOLM4YeCcKoe PyKOBOACTBO K nabopaTtopHbIM paboTam Ne 30, 32, 35 no ¢msuke o1 2 Kypca Beex
cneymnanbHocTeld / HoBocub. roc. TexH. yH-T ; [cocT. MaknwvH B. J1. n gp.]. - HoBocunbupcek, 2007. - 42, [2] c.
: 1n.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000076719 SneKTpNU4eCcTBO U MarHeTU3M :
MEeTO/IMYECKMNE YKa3aHNA K N1abopaTopHbIM paboTam no dmsmke Ne 10, 12, 13, 15, 16, 19 ana 1 n 2 Kypcos
BceX (hakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: . A. Kpanusko v ap.]. - HoBocmbupck, 2012. - 65,
[1] c. : vn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177820 KeaHToBas (pu3nka :
MEeTOMYECKNE peKoMeHAaLMKN K nabopaTopHbiM paboTam Ne 36, 38, 46a, 47, 49 / HoBOCKG. roc. TEXH. YH-T
; [cocT.: A. M. Moropenbckuii u ap.]. - Hosocnbupcek, 2014. - 46, [2] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000199350

3 |I‘Io,u,r0TOBKa K NpakTU4ecknmM paboTtam |2, 3,4,5,8 |12 |1




[nA NOLArOTOBKM K 3aHATUSIM HEO6XOAMMO CaMOCTOATENbHO U3YUnTb TEOPETUYECKUIA MaTepuasn, MaTepuas
13 OCHOBHOI (AOMOMTHUTENBHOW) 1 METOAMYECKONW NuTepaTyphbl.: Pabovas TeTpadb no Kypcey "O6Las
(unsnka". Y. 2 : maTepuanbl 4ns NpakTUYecKor NHAMBULAYaNbHOV paboTbl NO Kypcy fiekumin "Obuwas
(hun3nka" (2 yactb) Ana 2-ro Kypca (BeyepHero otgeneHuns) akynstetos ®S1A, MTP / HoBocub. roc. TexH.
YH-T ; [cocT. H. FKO. BepesnH]. - HoBocnbupcek, 2011. - 57, [1] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000154277 [aBbiakos B. B. Kypc o6LLei pr3nkn ans cTyaeHToB
NAO. Y. 2. SnekTpocTatuka. MarHeTnam. KonebaHus 1 BoNHbI : y4ebHOe nocobme / B. B. [1aBblaKoB ;
HoBocKb. roc. TexH. yH-T. - HoBocmnbupck, 2005. - 158 c. : u. Pabouas TeTpagps Mo Kypcy "O6Lasn
(usmka". Y. 3 : maTepuanbl Ans NpakTUYeckor NHAMBUAYanbHOV paboTbl N0 Kypcy nekumin "Obuwas
tmsmka" (3 yactb) Ansa 3-ro kypca (BeyvepHero otaeneHns) gaxkynbtetos 1A, MT® / HoBOCK6. roc. TEXH.
yH-T ; [cocT. H. KO. bepesunH]. - HoBocunbupck, 2011. - 104, [2] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000154284 ®u3nka. INeKTPOMarHeT13M : MeTo4MYECKMNE
yKaszaHus : peLleHue 3aaad no usnke ais 1-2 KypcoB AHEBHOW 1 3a04HOI (hopM 06yyeHus / Hosocub. roc.
TeXH. YH-T ; [cocT.: J1. M. PogHukosa, H. . YconbueBa, H. B. UnuepuHal. - HoBocnbnpek, 2012. - 53, [2]
C. : un.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 Jasbigkos B. B. Kypc
o6Lel pusnkn ansa ctygeHtos MAO. Y. 3. BonHoBas onTuka. KBaHToBasi MexaHuka : y4yebHoe nocobue / B.
B. [daBblaKoB ; HoBOCKG. roc. TexH. yH-T. - HoBocubupck, 2004. - 91 ¢. : un.. - bubnuorp.: ¢. 89. KBaHTOBas
onTuka. KBaHTOBas MexaHuKa : MeTOAMYECKUE YKa3aHUA K peLLleHunto 3a4a4 B Kypce 06LLei ¢unsnkn ansa 1-2
KypcoB ABT®, ®JIA, MTD, SM®, ®IM, Db aHeBHO 1 BevepHeit (hopm 06y4eHns / HoBOCKUG. roc. TexXH.
yH-T ; [cocT.: 3. b. CenmBaHoBa, B. A. Yeuyes]. - HoBocnbupck, 2004. - 75 . : wn.. - Pexxum gocTyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar

1! 2! 3! 41 51 61

78 20 2

4 |[MoaroToBKa K aTTecTalumm

CTy[eHT KOHCYNbTUPYeTCA C NpenosasaTesiemM Nno Bonpocam Teopun, M3y4vaeT TEOPETUYECKUE BOMPOCHI,
peluaeT 3agayn.; Pabouas TeTpadb no Kypcy "O6uias gusmnka". Y. 2 : matepumanbl 415 NpakTUYeCcKoi
NHAMBUAYaNbHOW paboTbl N0 Kypcy fekumin "O6Lwan (unsnka™ (2 yactb) Ana 2-ro Kypca (BeYepHero
oTeneHus) akynbtetos ®J1A, MT® / HoBocmb. roc. TexH. yH-T ; [cocT. H. KO. bepesuH]. - HoBocnbupck,
2011. - 57, [1] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154277 [aBblaKoB
B. B. Kypc obuieli gpunsnkn ansa ctyaeHtoB MOO. Y. 2. SnektpocTatuka. MarHetnsm. KonebaHus 1 BOMHbI :
yuebHoe nocobue / B. B. [aBblakoBs ; HoBocKb. roc. TexH. yH-T. - HoBocnbupck, 2005. - 158 c. : wn.
Pabouas TeTpagpb no Kypcy "O6buwas usmka". Y. 3 : matepuanb! 418 NPaKTUYECKON MHANBMAYAbHO
paboTbl N0 Kypcy nekumin "O6uwas gusmnka™ (3 yactb) ans 3-ro Kypca (BeYepHero oTaeneHuns) gakynbTeTos
®1A, MT® / HoBocunb. roc. TexH. yH-T ; [cocT. H. KO. bepesuH]. - HoBocmbumpcek, 2011. - 104, [2] c. :
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154284 benoycos A. .
AnekTpomarHeTnsm. KonebaHus v BonHbl. ONTuKa : y4ebHoe nocobue / A. . Benoycos ; Hosocuo. roc.
TeXH. YH-T,. - HoBocubmpck, 2008. - 239, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000080177 ®un3nkKa. INeKTPOMarHeT13M : METONYECKNE
yKa3aHus : peLLieHue 3a4a4y no usnke 41s 1-2 Kypcos JHEBHOW 1 3a04HOI (hopM 06yyeHus / Hosocub. roc.
TexXH. yH-T ; [cocT.: J1. M. PogHukoBa, H. A. Yconbuesa, H. B. YuuepuHal. - HoBocnbnpck, 2012. - 53, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 KBaHTOBas onTuKa.
KBaHTOBas MexaH1Ka : MeTOAMYECKME YKa3aHWNA K peLLeHnto 3aa4 B Kypce 06Lwelt husnkm ans 1-2 Kypcos
ABT®, ®JIA, MT®, AMD, ®INM, ®b gHeBHOI 1 BeyepHeli popm 06yyeHns / HOBOCKG. roc. TEXH. YH-T ;
[cocT.: D. b. CenvBaHoBa, B. f. UeuyeB]. - HoBocubupck, 2004. - 75 ¢. : ui.. - PeXxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar AaBbiakos B. B. Kypc o6uieit prsmkmu ans
ctyaeHToB NA0. Y. 3. BonHoBas onTuka. KBaHTOBas MexaHuKa : y4ebHoe nocobue / B. B. [1aBbiaKOB ;
HoBocub. roc. TexH. yH-T. - HoBocnbupck, 2004. - 91 c. : un.. - bubnauorp.: c. 89.

5. TexHonormna oby4veHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATEbHOM PaboThbl 06YYaOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHonorum (taén. 5.1).

Tabnuua 5.1

[esTenbHOCTb VH(hopMaLMOHHO-KOMMYHVKALMOHHbIE TEXHOI0M U

e-mail:strelczov@corp.nstu.ru; Moptan

ViH(hopMnpoBaHve HI TY:http://ciu.nstu.ru/kaf/persons/255




e-mail:strelczov@corp.nstu.ru; JIN4HbIA TUMNOBOW
KoHcynbTnpoBaHue canT:http://ciu.nstu.ru/kaf/persons/255/edu_actions/timetables/co
nsult

JInyHbI TYINOBON
cauT:https://e.mail.ru/search/?q_query=%D0%9F%D0%B5%D1
%80%D0%B5%D1%81%D1%83%D0%BC%D0%BA%D0%B8
%D0%BD&from_suggest=1&from_search=0

KoHTponb

PasmeLleHme y4ebHbIX

MaTepUanos 3bC:https://ciu.nstu.ru/e-library/search

Tabnmuya 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Ne HavnmeHoBaHVe akTUBHbIX POpM

1 |MpobnemMHbIi MeTO/

Kpartkoe onucanne npumenennn: [leqaror co ctyneHTaMu opraHusyeT NPoOIeMHYIO CUTYaLHIO
KaCaIyCs MPOBOAUMOro skcrepumenTa. CtyneHTsl padoTasi B KOMaHaax 1o 2-3 4ejioBeka
pemaroT MpodJIEMHYIO 3a71a9y.

6. MpaBunna aTTecTauunm 0by4varoLMxcs no y4ebHon gucumninHe

[ns atTecTaymm obyvarowmxca no AUCUMNINHE UCnosb3yeTcs 6aibHO-PenTUHIOBas cUcTeMa
(BPC), no3BonstoLwas BbICTaBATb OLEHKMN MO TPaaULMOHHOM LKane 1 15-ypoBHeBoit ECTS.

KpaTkast nHcopmaumsi o bBPC npumseseHa B Tabn. 6.1.

Tabnuua 6.1
MwuH. o
OueHnBaeMble BUbI AesATENbHOCTY 00yYatoLLmXcs 62 MakcvMasnbHbIl 6ann
CemecTp: 2
Jlabopamopnas Nel: 5 10

KoHTponupytoLmne matepuansl NPUBOAATCA B “MexaHuKa W 3neKTpocTaTika. Bonpock! A4ns 3aluThbl 1abopaTopHbIX paboT No (GuanKe : METOANYECKME YKa3aHNa Ans
BbINO/HSIOLLMX 1aBopaTOPHbIN NPakTUKyM Mo ¢r3vke / HoBocuG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [asblgkos, B. B. Xpuctogopos]. - HoBocn6upek, 2011.
16, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000166446"

Jlabopamopnas No2:

KoHTponupytoLmre MaTepuansl NPUBOAATCS B “MexaHuKa W 3neKTpocTaTika. Bonpock! Ans 3aluThbl 1abopaTopHbIX paboT No (uanKe : METOANYECKME YKasaHWs Ans
BbINO/HAOLLMX 1a60PaTOPHBIN NPakTUKyM Mo thinsnke / Hoocub. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbigkos, B. B. Xpuctogopos]. - HoBocn6upcek, 2011.
16, [3] c.. - Pexxum foctyna: http://elibrary.nstu.ru/source?bib _id=vtls000166446"

Jlabopamopnas Ne3:
KoHTponupytoLmne MaTepuanbl NPUBOAATCS B "INEKTPUUECTBO U MarHeTW3M : BOMPOCHI A5 3aLLyTbl 1aGOPaToOpHbIX PaboT Mo (M3NKE : METOAUYECKYE YKa3aHUs ANist
CTyfAeHTOB 1-2 KypcoB Bcex (hakynbTeToB / HoBoCKG. 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"

5 10

Jlabopamopnas No4.:

KoHTponupytoLmne MaTepuanbl NPUBOAATCS B “SNeKTPUYECTBO 1 MarHeTW3M : BOMPOCHI A4S 3aLyTbl 1a6OPaTOPHbIX paboT Mo U3NKe : METOANYECKIE YKa3aHUs ANs
CTyfeHTOB 1-2 KypcoB Bcex (hakynbTeToB / HoBOCMG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [labigkos, B. B. XpucTtodopos]. - HoBocubupck, 2012. - 14, [1] c.. -
Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177499"

PI'3:

KoHTponmpytoLme MaTepuasibl NpUBOAATCS B "COOPHMK 3aay no o6Lueii tnsvke. Y. 1 : yue6Hoe nocobue [ans 1-2 kypcos ABT®, ®JIA, ®AM, PASMC, ®INM
[IHEBHOVA 1 BeuepHeit popmbl 06yyeHns / 3. b. CennaHoBa, M. A. LLlopoxosa] ; nog pea. 3. b. CennBaHoBoi ; HoBocm6. roc. TexH. yH-T. - HoBocnbupck, 2000. - 79 ¢. :
wn."

Ox3amen: | 20 | 40
CemecTp: 3
Jlabopamopnas Ne5: 5 10

KoHTponupytoLmre MaTepuansl NPUBOAATCS B "INEKTPUYECTBO U MarHeTW3M : BOMPOCHI A5 3alyTbl 1aBOpaTopHbIX PaboT Mo (M3NKe : METOANYECKYE YKasaHUs ANs
CTyAeHTOB 1-2 KypcoB BCeX (hakynbTeToB / HoBOCWO. roc. TexH. yH-T ; [cocT.: A. B. BapaHos, B. B. [laBbiakos, B. B. Xpuctodopos]. - HoBocubupck, 2012. - 14, [1] c.. -
Pexkum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000177499"




Jlabopamopnas Ne6: 5 10

KoHTponupytowye MaTepuaibl NPUBOAATCA B “"Kone6aHns 1 BOMHbI : BOMPOCHI /18 3aLMThI 1abopaTopHbIX paboT no (usnke ansa 1 n 2 kypcos PA® / Hosocwub. roc.
TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBblakoB, B. B. Xpuctocopos]. - HoBocrbupck, 2008. - 31 c.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000087334"

5 10

Jlabopamopnas Ne7:
KoHTponmpytoLye MaTepuansl NpUBOAATCS B “ONTMKA : BOMPOCHI /19 3aLUMThI N1abopaTopHbIX paboT no (usnke : MeTOAMYECKME YKasaHUs / HOBOCKG. roc. TEXH. YH-T ;
[cocT.: A. B. BapaHos, B. B. [lasbigkos, B. B. Xpuctodopos]. - Hoocubumpcek, 2009. - 13 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978"

Jlabopamopnas Ne§: | 5 10

KoHTponupytowye MaTepuansl NpuMBOAATCS B “KBaHTOBas (hr3vKa : METOAMYECKME PEKOMEHAALIMM K nabopaTopHbIM paboTam Ne 36, 38, 46a, 47, 49 / Hoocw6. roc.
TEXH. YH-T ; [cocT.: A. M. Moropenbckuii n ap.]. - HoBocuGupck, 2014. - 46, [2] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000199350"

Prs: | 10 | 20

KoHTponupytowme MaTepuansl NpuBoasaTes B “CO0PHMK 3aay no obLueii tmsvke. Y. 3 : yye6Hoe nocobue ans 1-2 kypcos ABT®, ®JIA, DAM, &b, PAIMC, ®MM
[IHEBHOIA 1 BeuepHeil popm 06yueHus / [3. b. CenveaHoBa u fp.] ; nog pes. 3. b. CenneaHoBolt ; HOBOCKG. roc. TexH. yH-T. - HoBocu6upcek, 2000. - 106 c. : u.. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_id=vtls000022837"

Ox3amen: | 20 | 40
B Tabnuue 6.2 npencTas/ieHO COOTBETCTBME POPM KOHTPO/IA 3asB/ISEMbIM TPeboBaHMAM K
pesynbTaTaM 0CBOEHWSA ANCLUMVHBI.

Tabnunua 6.2
Koge! DOopMbI KOHTPONSA
KOMMETEH
o PesynbTaTbl 06yyYeHUs
L 3awumTa [3awmTa SKaAMEH
Proc nip Pr3
OMK 11 31. 6a30Bble 3HaHWSA yHAAMEHTaNbHbIX pa3fenos M3nKN B 06beME, HEOOXOAMMOM + +
=7 | 4ns 0cBOEHMS (HU3NUECKMX OCHOB B 06/1aCTU NPOECCUOHA/IbHOW AeATENbHOCTY
32. 3HaTb OCHOBHbIE 3aKOHbI (PU3UNKU, ABNSIOLLMECS 6a30BbIMU AN PeLLeHNs 3aay + +
NpogecCMOHaNbHOI AeATeNbHOCTU
y1. yMeTb NPUMEHSTb OCHOBHbIE METOAbI (PU3NUECKOTO UCCNeLOBAHNS SBNEHWIA 1 + +
CBOIACTB 0OBLEKTOB MaTepuasibHOro Mupa
y2. BblOMpaTb NpoOCTeLIME MOAEN (IU3NYECKMX O6BEKTOB 1 MPOLLECCOB + +
y5. yMeTb NAaHMPOBaThb ¥ OPraH130BbIBaTb NPOCTELLINE IKCNIEPUMEHTI, + +
06pabaTbiBaTh M aHa/IM3MPOBATb MOTYYEHHbIE Pe3ybTaThl

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMHE NPeACTaBNEH B NpunoXeH Ne 1 K paboyel
nporpamme.

7. lutepatypa

OcCHOBHas IMTepaTypa
1. Caeenver U. B. Kypc o6meit ¢pusuku. [B 3 1.]. T. 1 : [yueOHoe mocobue mjist By30B 1O
texaryeckuM (550000) u rexnonorugeckum (650000) nanpasnenusim| / M. B. Caseneses. - CII6. [u
ap.], 2011. - 432 c¢. : wn., Tabm.. - [lapan. TAT. 1. aHTI..
2. ®usuka : yueonuk / B.U. Jlemumuenko, M.B. Jlemumuenko. — 6-e usz,, nepepad. u mon. — M. :
HUH®PA-M, 2016. — 581 c. (Ileperner 7611) ISBN:978-5-16-010079-1 - Pexwum noctymna:
http://znanium.com/catalog. php?bookinfo=469821 - 3arn. ¢ s3xpaHa.
3. CaeenmveB U. B. Kypc obmeti pusuku. [B 3 1.]. T. 2 : [yueOHOe mocobue AJist By30B MO
texaryeckuM (550000) u rexnonorugeckum (650000) nanpasnenusim| / M. B. Caseneses. - CII6. [u
ap.], 2011. - 496 c. : un., cxemsl, rpad.. - [1apan. TUT. 1. aHTI..
4, CasenmveB U. B. Kypc obmeti pusuku. [B 3 1.]. T. 3 : [yueOHOe mocobue AJist By30B MO
texarueckuM (550000) u rexnomorndeckum (650000) nanpasnenusim| / M. B. Casenees. - CII6. [u
ap.], 2011. - 317 ¢. : wn., Tabn., rpad.. - [Tapasn. THT. JI. aHIJL..
5. Tpodumora T. U. Kypc ¢pusuku : yueGHOE TOCOOHE 1Tl HHIKEHEPHO-TEXHUIECKUX
cneuuaneHocTeli By3os / T. K. Tpodumosa. - M., 2007. - 557, [1] c. : mn.

JononHuTenbHas nuTepaTypa



1. Uponor U. E. Keanrosas pusuka. OcHOBHBIE 3aKOHBI | [yueOHOe mocobue miis By308| / U. E.
Hponos. - M., 2007. - 256 ¢. : Ui

2. Uponos U. E. Dnexrpomaruerusm. OCHOBHBIE 3aKOHEI | yueOHOe mocodue st By3os / W. E.
Hponos. - M., 2006. - 319 c. : un.

3. Uponos U. E. Mexanuka. OcnoBnbie 3akonel / Y. E. Uponos. - M., 2006. - 309 ¢. : un.

4. Uponos U. E. BoHoBsie miporiecchl. OCHOBHBIE 3aKOHBI | [yueOHoe mocodue st By3os] / U. E.
Hponos. - M., 2006. - 263 c. : u.

5. Bonbkenmreitn B. C. CoopHuk 3ama4 1o o0imeMy Kypey (PU3MKH : I TEXHUYECKUX BY30B / B.
C. Bompkenmtetin. - CII6., 2005, - 327 ¢. : un.

6. Coopnuk 3anau 1o oomei ¢pusuke. Y. I1I. Konebanus u BosHbl. BonHoBas ontrika : YueOHoe
nocodue miis I-11 kypco ABT®, ®JIA, MT®, ®b, SM®, ®IIM nH. u Beu. Gopm oOyueHws /
Hogocu6. roc. Texs. yu-1; 3. b. CenuBanosa, H. S. Yconbsuera, C. 1. BamykoB u ap.; mox pen. 3.
b. Cenusanosoii. - HoBocubupck, 2004. - 106¢. : u.

7. Coopuuk 3amau o obmeit ¢pusuke. U. 3 : yuebHoe nocodue mist 1-2 kypcos ABT®, DJIA,
DAM, @b, DADMC, OIIM nuesHoit 1 BeuepHeii popm oOyuenus / [D. b. Cenusanosa u np.] ;
nox pen. . b. CenuBanosoii ; HoBocub. roc. texH. yH-T. - HoBocu6upck, 2000. - 106 ¢. : ui.. -
Pesxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000022837

8. Coopnuk 3amad mo obmeti ¢pusuke. U. 1 : yuebHoe mocodue [ains 1-2 kypcos ABTD, DJIA,
DOAM, DADMC, ®IIM nHeBHO 1 BeuepHe Gopmel 00yuenus / 3. b. Cenusanosa, M. A.
[MTopoxoga] ; mox pea. 3. b. Cenueanosoii ; HoBocu6. roc. tTexH. yH-T. - HoBocuGupck, 2000. - 79
C. ! WL

9. COopHuk 3amad o obmei ¢pusuke. Y. 2. DnekTprudecTro U 3sekTpomaraeTism / HoBocud. roc.
TexH yH-T ;, nog pen. 2. b. CenmuBanosoii ; [cocT. : D. b. CenuBanosa u ap.|. - HoBocubupck, 1998.
-98c. :un

10. Yepros A. I'. Bamaunuk o ¢usuke : [yuedbHoe mocobue mis Bry3o8] / A. I'. Uepros, A. A.
Bopobses. - M., 2008. - 640 c. : u.

11. KeanToBas ontuka. KBaHTOBast MexaHuKa | BApUAHTHI 3324 MHANBUAYAIBHBIX 3aaHUN 15
1-2 xypcos ®JIA, ABT®, PADMC, ®PAM, @b, ®IIM nuesHoit popmer 0Oyuenus / HoBocub. roc.
TexH. YH-T ; [cocT.: D. b. CenuBanosa u ap.]. - Hoocubupck, 2003. - 57 ¢. : .. - Pexum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000023738

VIHTepHeT-pecypchl
1. 3BC HI'TY : http://elibrary.nstu.ru/

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

5.

8. MeToMuYEeCKOoe 1 NporpaMMHoe o6ecreueHme

8.1 MeToanyeckoe obecrneyeHune

1. Mexanuka u TePMOOAHMHAMHUKA | METOAUYCCKHEC YKA3aHUS K BBOOHOMY 3aHATUIO U K
naboparopHbiM padotam Ne 0-6 o ¢usuke mist 1 kypca Beex dakynptero / 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



2. ®usuka. DJIEKTPOMArHeTH3M | METOIUYECKUE YKA3aHUs . peleHne 3ana4 no ¢usuke mis 1-2
KypPCOB THEBHOM U 3a0uHOH (opm oOyuenus / HoBocuO. roc. TexH. yH-T ; [cocT.: JI. M. PogHukoBa,
H. A. Ycomsuesa, H. B. Ynuepuna). - HoBocubupck, 2012. - 53, [2] ¢. : un.. - Pesxxum goctymna:
http://elibrary nstu.ru/source?bib_id=vtls000173750

3. OnTuka : MeToguuecKkoe pyKOBOACTBO K jiabopaTopHeiM padoram Ne 30, 32, 35 o pusuke s 2
Kypca Bcex crienuanpHocTel / HoBocu6. roc. Texu. yH-T ; [cocT. [Takmuu b. JI. u np.]. -
Hosocubupck, 2007. - 42, [2] ¢. : wi.. - Pexum gocryma:

http://elibrary. nstu.ru/source?bib_id=vtls000076719

4, Pabouas Tetpanp mo kypcy "O6mas pusuka". U. 1 : marepuansl ajist mpak THYECKOH
WHIUBHIYAIbHOM pabOoThI 1O Kypcy Jekuuii "O6mas ¢pusuka” (1 gacts) mis 2-ro kypcea (BeuepHero
otnenenws) paxynpretoB DJIA, MT® / HoBocub. roc. texH. yH-T ; [coct. H. FO. Bepesun]. -
Hosocubupck, 2011. - 88, [2] c. : Tabun.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000154239

5. DnekTpu4ecTBO M MarHeTHU3M : BOMPOCHI AJIs 3aTUTHI JTJaO0PaTOPHBIX paboT Mo (pusmke :
METOIUYECKUE YKA3aHUs ISt CTYHEeHTOB 1-2 KypcoB Beex dakynbpreros / HoBocuO. roc. TexH. yH-T
; [coct.: A. B. bapanog, B. B. laBeinkos, B. B. Xpucrodopos]. - HoBocubupck, 2012. - 14, [1] c..
- Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000177499

6. DJIeKTPUUECTBO M MAarHETU3M | METOAMYECKHE YKa3aHus K JabopaTtopHeiM paboTam 1o (usuke
Ne 10, 12, 13, 15, 16, 19 myst 1 u 2 xkypcos Beex (pakynbreToB / HoBocu6. roc. TexH. yH-T ; [COCT.:
I1. A. Kpammueko u np.]. - HoBocubupck, 2012. - 65, [1] c. : un.. - Pesxxum nocrymna:

http://elibrary. nstu.ru/source?bib_id=vtls000177820

7. Dnextpoctatuka. IlocTosHHBIN TOK : yuebHOe ocobue mst U0 / [3. b. Cenusanosa u 1p. ] ;
Hogocu®. roc. Texs. yu-1. - HoBocubupck, 2005. - 62, [1] c. : m.

8. Xpucrodopos B. B. O6mas ¢usuka [DaexrporHsiii pecypc]. Hacts 1 : a5mekTpoHHbIH
yueOHO-MeTonudeckuii komruiekc / B. B. Xpucrtodopos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000157223. -
3ary. ¢ sKpaHa.

9. KonebOanus 1 BOJTHBI | METOAMYECKHE yKa3aHUs K jJaboparopHbiM paboTtam mo ¢usuke Ne 21, 23,
25-27 nns 1 u 2 xypcoB Bcex ¢akynbretoB / HoBocuO. roc. TexH. yH-T ; [coct.: I'. E. HeBckas u
ap.]. - HoBocubupck, 2011. - 55, [1] ¢. : m., Tabmn.

10. OrniTrka | BONPOCHI AJist 3aUIUThI JJA00PaTOPHBIX paboT Mo (pHsuKe | METOAUYECKUE YKa3aHUs /
HoBocub. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. JlaBernkos, B. B. Xpucrodopos]. -
Hosocubupck, 2009. - 13 c.. - Peskxum moctymna:

http://elibrary nstu.ru/source?bib_1d=vtls000121978

11. Konebanus 1 BOJIHEI | BOIIPOCHI IS 3aTUTHI 1ab0paTOpHBIX paboT no ¢usuke s 1 u 2
kypcoB PO® / HoBocu®. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. /lassinkos, B. B.
Xpucrodopogs]. - HoBocubupck, 2008. - 31 ¢.. - Pexum goctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000087334

12. KsanToBas ontuka. KBanTOBasi MexaHHKa | METOAMYECKHE YKA3aHUsI K PEIISHUIO 3aa4 B Kypce
oburett pusuku s 1-2 kypcos ABTO, @JIA, MT®, DM®, ®ITM, @b nHeBHOM 1 BeuepHeii Gopm
obyuenwus / HoBocu®. roc. TexH. yH-T ; [cocT.: O. b. CenuBanosa, B. 5. Yeuyes]. - HoBocubupck,
2004. - 75 ¢. : mn.. - Pexum nocryma: http://www library. nstu.ru/fulltext/metodics/2004/2719 rar
13. Pabouas TeTpans 1o kypcy "OOmas gusuxa”. Y. 2 : Marepuasl 11 IPAK THYECKON
WHAWBHIYAIbHOM PabOThI 1O Kypcy Jekuuii "O6mas ¢pusuka” (2 yacts) mist 2-ro Kypea (BeuepHero
otnenenust) paxynpretoB JIA, MT® / HoBocub. roc. texH. yH-T ; [coct. H. FO. Bepesun]. -
Hosocubupck, 2011. - 57, [1] c. : Tabn.. - Pexxum gocryna:

http://elibrary. nstu.ru/source?bib_1d=vtls000154277

14. Haseinxor B. B. Kypc o6meii ¢pusuxu st crynenros U10. U. 3. Bonuoras onruka.
KsanToBast Mexanuka : yueOHoe nocobue / B. B. [laseinkos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, 2004. - 91 c. : wn.. - bubmumorp.: c. 89.



15. HaeeigkoB B. B. Kypc o6meit ¢usuku ais cryaentos MJ10. Y. 2. DnekTpocTaTuka.
Marnetusm. Konebanwst u BonHsl | yueOHOe nocodue / B. B. JlaBbinkos ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, 2005. - 158 ¢. : u.

16. Mexanuka ¥ 3JeKTpocTaTika. Bompocs! 1yis 3amm sl 1abopaTopHBIX paboT no Qusmke :
METOAUYECKUE YKA3aHUS ISl BBITIOJHSAIONINX JIA00paTopHbIi nmpakTukym mo ¢pusuke / HoBocuo.
roc. Texs. yH-T ; [coct.: A. B. bapanos, B. B. [laBbinkos, B. B. Xpucrodopos]. - HoBocubupck,
2011. - 16, [3] c.. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000166446

17. Pabouas TeTpans 1o kypcy "O6mas ¢usuka". Y. 3 : Marepuasl 11t IPaK THYECKOH
WHIWBHUIYAIbHOM PabOThI 1O Kypcy Jekuuii "O6mas ¢pusuka” (3 yacts) mis 3-ro Kypea (BeuepHero
otnenenus) paxynpretoB JIA, MT® / HoBocu®. roc. TexH. yH-T ; [coct. H. FO. Bepesun]. -
Hosocubupck, 2011. - 104, [2] c. : Tabun.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000154284

18. KBanToBast pusmka : MeTonuuecKkue pekomeHmanuu K jadoparopasim padoram Ne 36, 38, 46a,
47,49 / HoBocub. roc. TexH. yH-T ; [cocT.: A. M. Ioropensckuii u ap.]. - HoBocuGupcek, 2014. -
46, [2] ¢. : un., Tadu.. - Pexxum nocrtyma: http://elibrary. nstu.ru/source?bib_id=vtls000199350

19. bermoycor A. I1. Mexanuka. DIEKTPOCTATHKA. DIEKTPUYECKUI TOK | Kypc Jiekumii / A. T1
Bbenoycos ; Hoocub. roc. TexH. yH-T. - HoBocubupck, 2007. - 146, [1] c. : mn.. - Pesxkxum gocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000070591

20. Benoycos A. I1. Dnextpomaruerusm. Konebanus u Boiabl. OnTHKa : yuebHoe mocodne / A. I1.

Bbenoycos ; HoBocub. roc. TexH. yH-T,. - HoBocubupck, 2008. - 239, [1] c. : mn.. - Pesxxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000080177

8.2 CneupannsnposaHHoe NporpaMMHoe obecrneyeHve
1 Microsoft Windows
2 Microsoft Office

9. MaTtepnanibHO-TeXHUYECKOoe obecneyeHune

KomnbloTepHbIii Knace

Ne HanmeHoBaHWe HasHa4yeHune
1 |KomnekT 060pyL0oBaHUs MyNbTUMELNIAHBIX |YTeHWe nekuunii
ayautopuin Nel, 1V-4
2 |KomnbtoTepHbI Knacc Ne27 MpoBeaeHve nabopaTopHbIX paboT
Komnnekt obopynosaHus

Ne HanmeHoBaHue HasHa4deHune

1 |MYK "MexaHuka" MpoBeaeHne nabopaTopHbIX paboT
2 |MYK"OnTtuka" MpoBeaeHMe nabopaTopHbIX paboT
3 [MYK"Ontuka kBaHTOBas" MpoBeaeHve nabopaTopHbIX paboT
4 |MYK "9nektpuyecTtso” MpoBeaeHve nabopaTopHbIX paboT
5 |MYK "2nekTpnyecTso 1 marHetunsm" MpoBeaeHve nabopaTopHbIX paboT
6 |[MYK-TT MpoBeaeHve nabopaTopHbIX paboT
7 |MYK 3OM-2 MpoBeaeHve n1abopaTopHbIX paboT
8 |MYK "MCTOYHMK NUTaHMs cTeHaa" MpoBeaeHve nabopaTopHbIX paboT
9 |MYK "Ocuwnnnorpad" MpoBeaeHMe nabopaTopHbIX paboT
10 |MYK "Ocuunnorpad” MpoBeaeHve nabopaTopHbIX paboT




denepanbHOE rOCyIapCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEkKACHUE
BBICLIETO 00pa30BaHUs
«HoBocubupckuii rocy1apCcTBEeHHBI TEXHHUECKUH YHUBEPCUTETY

Kadenpa obmeit puznku

“YTBEP)XKJIAIO”

JIEKAH ®JIA

I.T.H., mpodeccop C.J1. Canenko
2 r.

(13

O®OH/] OUEHOYHLBIX CPEJICTB

YYEBHOM JUCHUITJINHBI
duszuka

ObpazoBatenbHas nporpamma: 24.03.04 ABuactpoenue , npoduias: Camonero u
BEPTOJIETOCTPOCHHE

HoBocubupck 2017



1. OO0001meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
OO6006meHHass cTpykTypa (oHAAa OLIEHOYHBIX CpPeACTB Mo auciumuinHe dusmka npuBereHa B
Tabmue.

Tabnuna
JTanbl OLEeHKH KOMIIeTeH uii
IHoxa3zarenn
c()OPMHPOBAHHOCTH Meponpusitus
©Popmupyembie KOMIeTeH Ui TeMmbl TEKYIIEro ITpomexyTounas
KOMITETeritH (3HaHMs, yMeHUsl, KOHTPOJIS aTTecTanus (3K3aMeH,
HABDBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u np.)
OIIK.11 31. 6a3oBrle 3HaHUSA |BomHBI ne-bpoiins. PI'33a2cemectp |Dk3ameH 3a 2 ceMecTp,
CIOCOOHOCTBH K ¢yHnamenTansHBIX | KopmyckymsipHO-BOTHOBOM 3amaun 1-11. Bompockr 1-9, 13-19,
MIPOBEICHUIO pasnenoB ¢u3ukn B | xyamm3Mm. COOTHOIICHHE 23-26.
SKCIIEPUMEHTOB 10 |00BeMe, HeompeneneHHocTH. YpaBHeHne (PI'33a 3 cemectp |Dx3amed 3a 3 cemectp,
3aJaHHON METOAUKE |HEOOXOIUMOM IS penunrepa. BomHoBas 3amauu 1-7. Bompock 7, 13, 29-36.
U aHaIN3Y UX OCBOCHUS (GYHKIWS U €€ CMBICIT.
pe3yJIbTaToB (U3MYECKUX OCHOB B | DHEPreTUYECKHH CIIEKTP.
obmnactu [pocreiinre KBaHTOBO-
npodeCCHOHANBLHON | MeXaHWYeCKHe 3a/1a4H.
JeATEIIbLHOCTU Jlunamuka MatepuanbHOU

TouKku. Macca, cuna, UMITyJIbC
YaCTHUIIBl M CUCTEMBI YaCTHII.
3akonsl Hetorona. OcHoBHOE
ypaBHEHHE THHAMUKHU. 3aKOH
COXpaHeHUs uMIryisca. LleHTp
WHEPITUN CUCTEMBI YacTHUII.
3aKoH JABWXCHHUS IICHTPA
uHepiun. KBaHTOBas Teopus
aToma. Tabiuna Menneneesa.
CrexTpbl MOJIEKYT U
KpucramioB. KunemaTuka.
Hunamuka. Kunemaruka
MaTepHaigbHOI Toukn. CucteMa
orcuera. CriocoObl omrcaHus
nekeHus. [lepemernenue,
TpaekTopus, myTb. CpeaHss u
MTHOBEHHAsI CKOPOCTb,
yckopenue. [loctymarensHoe
BpamaTeIbHOe IBIKCHUE
TBepaoro tena. Kunemartuka
BpAIIaTeIbHOTO JIBIKECHUS.
YrioBoe nepeMelieHue;
BEKTOPBI YTJIOBOI CKOPOCTU U
yriaoBoro yckopenus. Ilepsoe
HAYaJo0 TePMOIAMHAMHUKH.
Pabota raza rmpu u3MEHEHUH €T0
obbema. TermoemkocTH.
H3onpoueccs! B pamkax
NIEPBOTo Havasa
TEPMOJUHAMUKHU.
Anunabatnyeckuit mporiecc.
YpaBuenus aguadatel. Pabota u
MoIHOCTh. [oTeHmansHbIe
cuinsl. KuHeTnueckas sHeprus u
MMOTEHIMAIbHASA YHEPTUA. 3aKOH
COXpPaHEHMSI MEXaHUYECKOMN
SHEPrHH CUCTEMBI. AGCOIIOTHO
YIpyTuit u abCOOTHO
Heynpyrui yaapsl. BHyTpeHHss
SHEPrHUs; 3aKOH COXPaHEHHUS
nosHoM 3Heprun. Cucrema
ypaBHeHu MaxkcBesuia aJis
3JIEKTPOMArHUTHOTO TIOJIS.
O06J1aCTH SIIEKTPOMArHUTHBIX




siBnenui. [lonsatue o Toke
cMemeHns. CrieruanpHast
TEOpHsi OTHOCUTEIBHOCTH.
[Ipeobpazoanus ["ammes.
[TpuHONT OTHOCUTENBHOCTH
Tlanunes. Iloctynatsl
OiinmTeitna. CBoiicTBa
MIPOCTPAHCTBA M BPEMEHU 110
Oitarreitny. [IpeobpasoBanus
JlopeH1ia ¥ CI€ACTBUS U3 HUX.
WHTtepBan Mex1y COOBITUIMHU.
Turnel UHTEpBAJIOB.
PensaruBucTckuii 3aK0H
CIIOKEHMSI CKOPOCTEH.
PenstuBHCTCKas TMHAMUKA.
PensTuBuCTCKUI UMITYJIbC.
Kunernueckas sHeprust
PENATHBUCTCKON YaCTHUIIBI.
3aKOH B3aUMOCBS3U Macchl U
SHEpPruu. DHEPrus MoKos.
Yucio creneneit cB0OO b
MoJeKyasl. Pacnpenenenue
SHEPrUH O CTEIEHSIM CBOOO/IBL.
BHyTpeHHss 3HEeprus rasa
MHOTOaTOMHBIX MOJICKYJL.
SIBneHue 3MeKTPOMarHuTHOM
nHIyKnuu Buxpesoe
JIEKTPUUECKOE MOJIe. 3aKOH
JIEKTPOMAarHUTHON WHIyKIINU
Dapapes. [Ipasuno Jlenna.

OIIK.11

32. 3HaTh OCHOBHEBIC
3aKOHBI (PU3UKH,
SIBIISTEOTIIMECS
0a30BBLIMU IS
peleHus 3aaa4
poeCCHOHATBHOMI
JeSITeTbHOCTH

BoutHOBBIE TIpOTIECCHI.
OeKTpOMarHUTHHIC BOJHBI.
Bounns! ae-bpoiins.
KopmyckynsspHO-BOTHOBOM
nyanusM. COOTHOIIEHUE
HEOIIPEACICHHOCTU. Y PaBHEHUE
Ipeaunrepa. Bonnosas
(GYHKIMS ¥ €€ CMBICIL.
OHEpPreTU4ecKuil CexTp.
[Ipocreiinie KBaHTOBO-
MEXaHWYECKHUE 3aaqH.
BriHyX1eHHbIE KoJeOaHusI.
CrnoxeHune kojaeOaHH.
JIBIKeHNE 3apsHKEHHBIX YaCTHIT
B DJICKTPOMArHUTHBIX MOJIAX.
Pacuer MarHuTHBIX NoOJIEH 1O
¢dopmyne bro- Caapa-
Jlannaca. [Iunamuka
BpAIllaTEIbHOTO ABUKEHUS
TBepAoro Teaa. MoMeHT
nHepuy, TeopeMa lllreiinepa.
MoMeHT uMIynbca U MOMEHT
CHJIBI OTHOCHUTEIIBHO
HENoABIKHOM ocu. OCHOBHOE
ypaBHEHHE TUHAMHKH
BpaIaTeIbHOTO IBHKCHUS.
3aK0oH cOXpaHEHHs] MOMEHTA
HMIyJbca. DHEPTHS
BpaIaTeIbHOTO IBHKCHUS.
Pabota npu Bpamenun TBEPIOTO
tena. J{ndpakuus ceera. 3aKoH
Kynona. HanpsixeHHOCTB
anekTpuueckoro nois. Ipunmun
cynepno3uiuu. Teopema
I'aycca. 3akoH coxpaHeHus
HUMITYJIbCA U SHEPTUU. YTIPYTUH
W HEeYIIPYTUH yaap.
WHaTepdepenius creTa.

PT'3 3a 2 cemectp
3amaun 1-11.

PI'3 3a 3 cemectp
3amaum 1-17.

DK3aMeH 3a 2 ceMecTp,
Bompockr 1, 3, 5, 9-12,
21, 24-27, 30-32, 38.
DK3aMeH 3a 3 cemecTp,
Bompockr 1, 2, 5, 7-10,
14-15, 17-18, 21-24,
29-35.




Kunemaruka. lunamuka.
Kunemarnka n tuHaMuKa
BpaIaTeILHOTO IBHKCHUS.
3aK0oH cOXpaHEHHS] MOMEHTA
HUMITyJIbCA. MarHuTHBIA MOMEHT.
MarHuTHOE T0JIE B BELECTBE.
Monens TapMOHHYECKOTO
ocumwsTopa. CoctaBieHue
i epeHInanTbLHOTo
ypaBHEHUS TapMOHUUYECKOTO
ocuuiuiaTopa. CrnoxxeHue
kosiebanuii [lepBoe Havano
TepMoanHaMuKH. PaboTa raza
IIpu U3MEHEHNH €T0 00BheMa.
Tennoemkoctu. M3ompoueccs B
paMKax IIepBOTO Hadaia
TePMOANHAMHUKH.
AnmabaTHdecKuii mpoIecc.
YpaBHeHUs aguadaThl.
ITonapuzanus ceera.
ITocTOsAHHBI 31EKTpUYECKUI
TOoK. Pacuer MarHuTHbIX nojein
10 TEOpeME O LUPKYIIALUN
BEKTOpa MaTHUTHOW MHIYKIIHH.
[IpoBOIHUKH C TOKOM B
MarHUTHOM TI0Jie Y paBHEHUE
COCTOSIHUS HICaTbHOTO Ta3a.
Hukinel. Hukn Kapho.
OHTponus. SIBiaeHue
3eKTPOMarHUTHON HHAYKIIUH.
MNHAyKTUBHOCTSD.
CamouHayKIus. DHEprust
MarHUTHOTO ITOJISI.

OIIK.11 yl. ymets npumensts | V3ydenue netnu ructepesuca u [JlaboparopHast DK3aMeH 3a 2 ceMecTp,
OCHOBHBIE METO/IbI U3MEepEeHHe MmapaMeTpoB pabota: 3ammra 1 |Bompockr 20-22, 26.
¢bu3nyeckoro (beppoMarHeTHKOB. OTYeT Mo DK3aMeH 3a 3 cemecTp,
HCCIEeIOBAaHMS Makpockonuueckas cucTeMa.  |1abopaTOpHEIM BoOMpockl 12.

SIBIIEHUU U cBOWCTB  |CTaTHCTUYECKUN U paboram 3a 3
00BEKTOB TEPMOINHAMAYICCKHIA METOIBI cemectp Ne 19.
MaTepHaIbHOI'O MUPA |ONMCAHUS CBOHUCTB

Makpocuctembl. KnHernueckas

TEOpUsl NACANbHBIX Ta30B.

[JaBnenue u temneparypa

uaeansHoro rasa. OCHOBHOE

ypaBHEHHE MOJIEKYISIPHO-

KUHETUYECKON TEOpUHU ra3oB.

YpaBHEHHE COCTOSHUS.

OmnbITHBIE 3aKOHBI HICATBHOTO

rasa

OIIK.11 y2. BBIOMpATh Brinyk1eHHBIEe KOJIeOaHusI. PI'33a2 cemectp |Ox3ameH 3a 2 cemecTp,

MPOCTEHIIIIe MOIENTN
¢usngeckux
00BEKTOB U
MPOIIECCOB

3aBUCUMOCTb YaCTOTBI
KOJICOaHUH OT YaCTOTHI
BBIHY>KJAIOIEH CUJIbI, SIBJICHUE
pe3onaHca. [lepemeHHBI TOK.
CrnoxeHue KojaeOaHMid 0THOTO
HaIpaBJICHUSI C PaBHBIMH H
OJNM3KUMH YaCTOTAMHM, OUCHHUS.
MeTo1 BEKTOPHBIX TUarpamw,
Hax0XJACHUE aMIUTHTYAbI U
HavdaJIbHOH (a3sl
Pe3yIBTHPYIOMIETO KoJleOaHusI.
CrnosxeHue B3auMHO
MIEPIICHANKYJISIPHBIX KOJICOaHUI.
3axoH Kynona. HanpsixeHHOCTB
aekTpudeckoro noss. [Tpunuun
cynepnosuiuu. Teopema
laycca. 3akoH coxpaHEeHHs
WMITYJIbCA U SHEPTUH. Y TIPYTUM

3agaun 1-11.

PI'3 3a 3 cemectp
3amaun 8-14.

Bompockr 1-3, 5, 9-12,
21, 30-32.

DK3aMeH 3a 3 cemectp,
Borpocsl 14-17.




Y HEYIPYTHil ynap.
Kunemartnka. /luHamuka.
Kunemarnka u JuHaMuKa
BpaIIaTeIbHOTO BUKCHIS.
3aKOH COXpaHEeHHS MOMEHTA
nmnyibca. KonebaTensHbie
MPOIECChl. XapaKTePUCTHKH
Kojebanuii. Mozensb
TapPMOHHUYECKOTO OCIMILIATOPA.
Maremaruueckuit u
(bu3nvecKuil MasSTHUKHY,
KoJIeOaTeNbHBIA KOHTYP.
Hduddepernnansaoe ypaBHEHHE
KOJICOaHUH U €T0 pelIeHue.
CB0OOIHBIC 3aTYXAOIIIIE
KoyeOaHus, TOOPOTHOCTE.
Hduddepernnansaoe ypaBHEHHE
3aTyXaromuX KoJxeOaHuii 1 ero
pewenue. Monens
FapMOHHUYECKOTO OCIUIUIATOPA.
CocraBneHnue

i depeHInanTbLHOTo
YpaBHCHHS TAPMOHUYECKOTO
ocumsaTopa. CliosxeHue
KoeOanuil YpaBHEHNE
COCTOSTHUS MJICaIHHOTO Tra3a.

OIlK.11 y5. yMeTh Judpakims MAKpOYaCTHIL. JlabopaTopuas DK3aMeH 3a 2 ceMecTp,
IUTAHUPOBATh U Uzydenne naTepdepeHIIH pabora: 3ammra u  |Bompockr 10-12, 39-42.
OpraHU30BHIBATH CBeTa OT JBYX wLieneil. MzydeHue |oTyeT no Ok3ameH 3a 3 cemectp,
mpocTenme paboTHI HCTOYHHKA MTUTAHUS nmab0opaTOPHBIM BompockH 16, 22, 29-32.
9KCIICPUMEHTBHI, OrmnpeneneHne MOMEHTa pabotam 3a 2
00pabarbIBaTh U uHepuuu MasitHuka Obepoeka  [cemectp Ne 3, 13;
aHAJIN3UPOBATh CobcTBeHHBIE o paboram 3a 3
MOJTyYeHHbIe aJIeKTpOMarHuTHele konebanus. |cemectp Ne 23, 30 u
pe3yNbTaThl " Tudpakius

MHUKpOYacTHI'.

2. MeToauKa OLEHKH 3TANOB ()OPMHUPOBAHUSI KOMNETEHIHII B paMKaX U CUUILJIMHBI.

[IpomexyTouHas arrecTalysi MO IUCUUIUIMHE MPOBOAMTCS B 2 ceMecTpe - B (opme 3k3ameHa B 3
cemecTpe - B (opMe 3K3aMeHa, KOTOpPbIM HalpaBieH Ha OLIEHKY CPOPMHUPOBAHHOCTH KOMIIETECHIIMN
OIIK.11.

DK3aMeH MPOBOAUTCS B YCTHOHM (hopMe 1o OmieraM, OUIIEThI COCTABISIOTCS U3 BOMPOCOB, PUBEICHHBIX B
MacropTe 9SK3aMeHa, MO3BOJISIONIMX OICHUTh IOKa3aTen CGHOPMHUPOBAHHOCTH COOTBETCTBYIOIIUX
KOMIIETEHIINH.

Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHIIMH MTPOBEPSETCS MPU MPOBEICHUH MEPONPHUATHI TEKYIIETo
KOHTPOJISI, YKa3aHHbBIX B TaOnuie pazjena 1.

B 3 cemectpe 00s3aTenbHBIM 3TAallOM TEKYIIEH aTTECTALlMU SIBJISIETCS pacdyeTHO-rpadUuecKoe 3a/laHue
(PT'3). TpeboBanus k BeimonHenuto PI'3, coctaB u npasuiia oreHKH chopMynupoBansl B nacropte PI'3.

B 2 cemectpe 00s3aTenbHBIM 3TAallOM TEKYIIEH aTTECTALlMU SIBISIETCS pacdyeTHO-rpadUuecKoe 3a/laHue
(PT'3). TpeboBanus k BeimonHeHuto PI'3, coctaB u npaBmiia oneHku copMmynupoBansl B nacropte PI'3.

OO01m1re npaBuiia BEICTABJICHUS OLIEHKHU 10 AUCLUILIMHE ONPEAEA0TCs 0alIbHO-PEUTHHTOBON CUCTEMOM,
IpUBEIEHHON B paboyeil mporpaMMe AUCIUILTUHBL

Ha ocHoBanuuM mnpuBeNeHHBIX Jajiee KPUTEPUEB MOXKHO CJlieNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
komnereHnmu OIIK.11, 3a koTOpbie OTBEYAET AUCUUIUIMHA, HA PAa3HBIX YPOBHSIX.

O0mas xapakTepucTHKA YPOBHell 0CBOCHHUsI KOMIIETeHIIHIA.
Hu:xe moporoBoro. YpoBeHb BBHIMOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEOOBAaHUH,

TEOPETUYECKOE COZIepKaHNE Kypca OCBOCHO YaCTUYHO, MPOOENIbl MOT'YT HOCUTD CYIIIECTBEHHBIN XapakTep,
HE00XO0IMMBbIE IPAKTUYECKHE HABBIKU PA0OThI C OCBOCHHBIM MaTepHUaioM CpOPMHUPOBAHBI HE TOCTATOYHO,



OOJIBIIMHCTBO TMPENYCMOTPEHHBIX MPOrpaMMoil OOydeHHus y4eOHBIX 3aJaHUil HE BBIIOJHEHBI WIIH
BBITOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PA0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHU,
TEOPETHYECKOE COJIEPIKAHNE Kypca OCBOCHO YaCTUYHO, HO IPOOEIbl HE HOCAT CYIECTBEHHOT'O XapakTepa,
HEOOXOMMBIEC MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHUalIOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO IMPEIyCMOTPEHHBIX MPOrpaMMoil 00ydeHHs y4eOHBIX 3a/laHUil BBIMOJIHEHO, HEKOTOPHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OIMOKaMHU.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
coJiep)KaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MpoOesoB, HEKOTOPHIE MPAKTHYECKUE HABBIKU PabOTHI C
OCBOCHHBIM MaTe€pHaIOM C(HOPMUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE NMPOrpaMMOi O0ydeHHUs
y4eOHbIe 3aJ]aHHs BBIIIOJHEHBI, KAYECTBO BBHIMOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHUHUMAJIbHBIM
YHICIOM 0aJIOB, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 33JaHUI, BO3MOXKHO, COJIEPKAT OITHOKH.

IIpoaBUHYTBIN. YPOBEHb BBIOJHEHUSI pabOT OTBEYAET BCeM TPeOOBAHUSIM, TEOPETHUECKOE COAEpKaHUE
Kypca OCBOEHO MOJHOCTBIO, 0€3 Mpo0esoB, HEOOXOANMBbIE IPAKTUYECKHE HABBIKH PAabOTHI C OCBOCHHBIM
MaTepuaioM Cc(OpPMHpPOBaHBI, BCE TPEAYCMOTPEHHBIC TPOTpaMMON OOydYeHUs ydeOHBbIC 3aJIaHus
BBIIIOJTHEHBI, KQAUECTBO UX BBIIIOJIHCHHS OLICHCHO YU CJIOM 68,JIJ'IOB, OJIN3KUM K MaKCUMaJIbHOMY.



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

Kadenpa obmieit puzuku

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC «(DI/BI/IKa», 2 CEMCCTP

1. Meroauka oneHKH

DOK3aMeH IPOBOAUTCS B YCTHOH (opme, o Omneram. buner gopmupyercs no cnenyromemy
IpaBUITY: TIEPBBIA BOIIPOC BBIOMpAeTCs U3 ana3oHa BorpocoB 1-19, Bropoit Bonpoc u3 quanasona
BorpocoB 20-42 (CriMcOK BOMPOCOB NPHBENEH HIDKE). B Xoze sKk3ameHa INpenojaBaTellb BIpaBe
3a/1aBaTh CTY/ICHTY JOTIOJHHUTEIBHBIE BOIIPOCKHI M3 O0LIEro nepeydss (1. 4).

dopma 3K3aMEeHALMOHHOI0 OMJIeTa

HOBOCHWBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QaxkynbreT OJIA

Buaer Ne
K E)KBaMCHy 110 JUCIIUITJINHEC «q)I/IBI/IKa»

1. Bompoc 1
2. Bompoc 2.
3. 3anaua.

YTBepkaato: 3aB. kadeapoit CrpensuoB C.A.
(Toamnuck)

(mata)

IIpumep Ounstera auisi IK3aMeHa

3K3AMEHAIIMOHHBIN BUJIET Nel
1 VMmynbC CHCTEMBI YaCTHUIl. 3aKOH COXPAHEHHS UMITYJIbCA.
2 CoiicTBa 2JeKTpUYECKHX 3apsAa0B. 3akoH Kynona.
3 A30T Harpeiu mpH MOCTOSTHHOM JIaBJICHHH, TPHYEM eMy ObLta coobriena teruiota Q=21 x/[x.
Kakyro paboty A coBepuimi npu 3Tom ra3? Kakoso Obu1o namMeHenne AU BHyTpeHHEN sHepruu?

YTBepxaato: 3aB. Kapeapon Crpenbruos C.A.
(moarmucs)

(mata)



2. Kputepuu onieHKH

* OrTBeT Ha PK3aMCHAIIMOHHBINA OWJIET CYUTACTCS HEYAOBJIETBOPHTEIbHBIM, €CIIH CTYICHT MPH
OTBETE HA BOMPOCHI HE JaeT OMPEACICHHWI OCHOBHBIX IOHSATHH, HE CIIOCOOCH MOKa3aTh
MPUYMHHO-CJICICTBEHHbIC  CBSI3M  SIBJICHHWM, TpU  PEIICHHH  3aJadd  JIOMyCKaeT
NPUHIUITHATbHBIC OILLIMOKH,
onenka cocrasiser 0-19 6annos.

* OrTBeT Ha PK3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIU CTYICHT IPH
OTBETE Ha BOINPOCHI JACT ONPEICICHUE OCHOBHBIX IOHATHH, MOXET ITOKa3aTh MPHYUHHO-
CIICJICTBEHHBIC CBSI3U SIBJICHWH, MPU PEIICHUH 3a7add JOMYCKAeT HEMPUHIUITUATBHBIE
OIIIHOKH, HaIpuMep, BBIYHCIIUTENBHEIE,
oreHka coctanisget 20 6annos.

* OTBeT Ha K3aMCHAITMOHHBIA OWJIET (TecT) OWJICT 3aCYMTHIBACTCS HAa 0a30BOM YpPOBHE, €CIIH
CTYJIEHT TpPH OTBETE Ha BOMPOCHI (OPMYTUPYET OCHOBHBIE TIOHSATHS, 3aKOHBI, JaeT
XapaKTePUCTUKY TPOIECCOB, SBJACHHUM, IPOBOJMT aHAJIW3 IPHYUH, YCJIOBHH, MOXKET
MPEJICTABUTh KAUECTBEHHBIC XapaKTEPUCTUKU IMPOIECCOB, HE JOIMYCKACT OMUOOK TIpHU
peIIeHun 3a/1a4H,
oreHka cocrtaniseT 30 6anos.

* OtTBeT Ha 3K3aMCHAIIMOHHBIA OWiieT (TecT) OMJIET 3aCUMTHIBACTCS HAa NMPOIABHHYTOM YPOBHE,
€CJIM CTYISHT MPH OTBETC HAa BOIPOCHI IPOBOIWT CPABHHUTEIBHBIA aHAIU3 IOIXOJIOB,
IIPOBOJIUT KOMIUICKCHBINH aHaJM3, BBISABIISICT IMPOOJIEMBI, MpeiaracT MEXaHW3Mbl PEIICHHUS,
CIIOCOOCH TMPEICTAaBUTh KOJIUYCCTBEHHBIC XapaKTCPUCTUKH OINPEICIICHHBIX IPOIECCOB,
NPUBOJIUT KOHKPETHBIC MNPHUMEPbl W3 TPAKTHUKH, HE JOMYCKAaeT OMIHOOK M CIIOCOOCH
000CHOBATH BEIOOD METO/1a peleHus 3a/1a4H,
oneHka cocrasiseT 40 6annos.

3. Hkaja oueHkH

B o61eit onjeHke 1o JUCLHUIUIMHE 3K3aMEHALMOHHBIE OallIbl YYUTHIBAIOTCS B COOTBETCTBUU C
npaBWwiIaMd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEIACHHBIMH B pabodell mporpamme
JUCLUTIIIUHBI.

4. Bomnpocsl K 3K3aMeHy N0 JUCHUILINHE «DU3HKa»

1. TlonsaTtue o cucremax otcuera. MneanuzupoBaHHble MoOjeNH Tel. TpaekTopus, MyTb,

nepemenieHre. CKOpocTh U yCKOPEHHUE NP MPOU3BOJIIBLHON TPAEKTOPUN ABUKECHHUS.

KuHeMartuka moctynaTenbHOro ABMKeHU. KnHemaTika BpalaTeIbHOTO IBUKECHHUS.

Junamuka matepuaibHoM Touku. Cuia, Macca, UMITYJIbC.

3axoHb! HproToHA.

3aKOH COXpaHEHMsI UMITYJIbCA.

IlenTp nHepuuu. Teopema 0 ABM)KEHNUU LIEHTPA UHEPLIUU.

Pabota u MOLTHOCTS.

Kunernueckass oSHepruss U ee CBA3b C pabOTOW pPe3yNbTUPYIOIIEH CHIIBL.

[ToreHimanpHas 3HEPTHUsl.

9. 3akoH coxpaHEHUS MOJHOW MEXaHUYECKOH SHEPIUH.

10. MowmenTt cuitel. MomenT uHepiun. Teopema llITeiinepa.

11. Kunerndeckas sHeprus TBEpJIOro Tella MPU €ro BPALICHUH BOKPYT HEMOJBHKHOM
ocu. Pabora npu BpalieHnu TBEpIOTo Tefa.

12. OcHoBHOe ypaBHEHHME JUHAMUKH BpAIATENLHOTO IBUXKEHHUA. MOMEHT MMITyJbca U
3aKOH €T0 COXPaHEHUSI.

13. Ilpeo6pazoBanust ['amunes. Ilpuniun otHocutensHoct [anmunes.  Iloctynater
OWHIITENHA.

Nk WN



14.

15.
16.
17.
18.

19.
20.
21.
22.
23.

24.
25.
26.
217.
28.
29.
30.

31.

32.

33.
34.

35.

36.

37.

38.
39.
40.

41.
42.

[IpeoOpasoBanust  Jlopenna.  CnexctBusi u3  mpeoOpasoBanuii  Jlopenna
(OIHOBPEMEHHOCTh U JUIUTEIBHOCTh COOBITHM, UIMHA TEN B Pa3HBIX MHEPIUATbHBIX
CHUCTEMax OTCYETA).

WuTepBan mex 1y coobITusIMU. THUITBI HHTEPBAJIOB.

PenstuBucTckuii 3aK0H MpeoOpa3oBaHusi CKOPOCTEH.

PenaruBucrckas macca. PensaTUBUCTCKUN UMITYJIBC.

OcHOBHOE ypaBHEHHE PEISTUBUCTCKON JIHUHAMHUKH. Kunernueckass sHeprus
PENSTUBUCTCKOM YaCTULIBI.

B3anMocBs3b Macchl 1 3HEPTUH, SHEPTUU U UIMITYJIbCA.

MakpocucreMbl. MeTobl H3y4YE€HUSI MAKPOCUCTEM.

ITapameTpsl cocTossHMs. MneanbHblii ra3. Y paBHEHUE COCTOSHMS UICAIILHOTO rasa.
OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPHUU.

Pacnipenenenrie Moisekysl HA€aIbHOrOo Tras3a I0 cKopocTsM. bapomerpuueckas
dopmyna. Pacnpenenenue boiabpimana.

Uucno creneHeit cB00O0IbI MOJIEKYIbl. BHyTpeHHss1 sHeprusi. TeninoeMKoCTb.

[TepBoe Hauano TepmoauHamMuKu. PaboTa raza mpu usmMmeHeHHH 00bEMA.
N3omnporeccol. [IpuMenenne nepBoro Hayana TEPMOAMHAMUKH K U30ITPOIIECCAM.
Kpyrossie npoueccol. Lukin Kapuo. KI1/] nukna Kapho.

Btopoe Hauano repMoaHAMUKH. DHTPOIUA. BeIauciene sHTpOnuH.

Kunernueckue siBneHus.

DNEeKTpUYECKU 3apsisi, €ro CBOMCTBA. B3aumoneicTBUE 3IIEKTPUYECKUX 3apsi/iOB.
3axoH Kynona.

HanpsbkeHHOCTh  diekTpudeckoro mojs. [IpuHuun cynepno3unuu st BEeKTopa
HaIPSKEHHOCTH. DJIEKTpUYECKU aunonb. [loBeneHue OuIons B 3IEKTPUUYECKOM
noJe.

IToTok BekTopa HampsikeHHOCTH. Teopema ['aycca juist BeKTOpa HanmpsbDKEHHOCTH B
Bakyyme. [Ipumenenue Teopemsl ['aycca K pacdeTy IeKTPUIECKUX TOJIEH.

Pabora anekTpocTtaTudyeckoro mouis mno nepemenieHuto 3apsaaa. [lorenmnuar.

TeopeMa 0 HUPKYISAIUN BEKTOPA HAMPSIKEHHOCTH AJIEKTPOCTaTUUECKOTo 1oJist. CBs3h
HaIpsSKEHHOCTH U noTeHuuana. [lonspuzanus 1M3aeKTpruKoB.

Bekrtop anekTpuyeckoro cMmemenus. Teopema ['aycca st BEKTOpa 3JIEKTPUYECKOTO
CMelIeHUsl. YCJIOBHS Ha TpaHMIE pas3dena JBYyX AMAIEKTpUkoB. lIpemomnenue
CUJIOBBIX JINHUM.

[IpoBOIHUKM B  3JIEKTPOCTATHYECKOM TMOJE. IJIEKTPOEMKOCTh YEAMHEHHOTO
npoBonHuka. KonnmeHncaropsl. EMKOCTh KOHAEHcaTopa (IUIOCKOTO, CHEpPUUECKOTo,
[UIHHIPUYECKOTO). [TapannensHoe u MOCJIe/I0BAaTEIbHOE COEIMHEHHE
KOHJICHCATOPOB.

OHeprusi CHUCTEMBbl 3aps0oB. ODHEpPrusi YEAWHEHHOIO TPOBOJHUKA. OHEPTHs
3apsKEHHOT0 KOHIeHcaTtopa. [ITOTHOCTh SHEPTUH SJIEKTPOCTATUIECKOTO TOJIA.
[TocTostHHBIM 2nekTpuyeckuid ToK. Cuia Toka. [I1oTHOCTB TOKA.

OJ1C. Hanpsoxenue.

3akoH Oma nns yyactka nenu. ComnpoTuBieHue npoBojHuka. [locienoBarenbHoe u
napajuieJIbHOE COeIMHEHNE MTPOBOIHUKOB.

PaGora u momHOCTh TOKa. 3akoH [xoyns-JlenHma.

3akoH Oma 1151 HEOAHOPOIHOTO YYacTKa IEIH.



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa obmieit puzuku

IHacnopr
pPac4yeTHO-rpa(UIECKOro 3aJaHust

110 JUCHUIIIIMHEC «(DI/BI/IKa», 2 CEMCCTP

1. Meroauka oueHKH
B pamkax pacueTHO-rpaduueckoro 3aaHus MO AUCLUILIMHE CTYACHTaM Ipejasaraercs
pemnth 11 3amau mo pasgenaM: KMHEMaTHMKa MOCTYNATEIbHOIO M BPAIIATEIbHOTO JBUKEHMS,
JUHAMHKa IIOCTYNATEJIbHOIO W BpalaTEeIbHOIO JABW)KCHHSA, 3aKOHBI coxpaHeHus. PI'3
BBIIIOJIHSIETCS] B IMCBMEHHOM BH/IE.

IIpy BBINOJIHEHHMH pacyETHO-TPA(UUYECKOrO 3aJaHMUs CTYIEHTbl JOJDKHBI HM3Y4YHUTh
TEOPETUYECKUI MaTepuall, NMPUBECTU HEOOXOAMMBIE YPABHEHMsSI WJIM 3aKOHBI, OINKCHIBAIOIINE
IpoLecChl WM SBJICHMS, O KOTOPbIX MJET peuyb B 3ajlaue, BBIBECTU pacueTHyr (opmymy,
IIOJIyYUTh YUCIICHHBIN PE3YNbTaT.

Bapuantsl miist PI'3 npennaratorces cTyieHTam u3 yueOHOro mocoous:
Co6opuuk 3amad mo obmeit ¢pusuke. Y. 1 : yuebHoe mocobue [mis 1-2 xkypcor ABT®D, DJIA,
OAM, PADMC, OIIM nHeBHO#t u BedepHed ¢opmbl oOyuenus / J. b. CenuBanoBa, M.

A. IllopoxoBa] ; mox pea. O. b. CenuBanoBoii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck,
2000. - 79 c. : m.

dopma 3a1aHUA IS PACYETHO-TPA(PUIECKOT0

3aJaHudA

HOBOCHUBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
@axynerer OJIA

Bapuant PI'3 Ne
Mo JUCHHUIJIHHE (PU3HUKA
(HaMMEeHOBaHWE JUCITUTIIMHBI)

C7: 01 ¢:1- ¢ 1
701 ¢: 1= 15
S7: 01 L £ 1 T
BaAIATA 4 .o,
BT ATA 5 o,
BAZATA O ..ottt
BaAATA T ottt
701 ¢: 1 7 1N S
701 €21 I
Baaua 10 .o s
Bamaua 1l oo

2. Kpurepun ouenkun
. PaboTta cumraercs He BBINOJHEHHOW eci TpoOeNbl B TEOPETUUYECKOM COAEP KaHUU



Kypca HOCAT CYIIECTBEHHBIH XapakTep, HEOOXOAMMbIe MPAaKTUYECKUE HABBIKM pabOTHI HE
copMHpOBaHBI, NMPU PEIICHUH 33/1a4 JOMYCKAOTCS MPUHIUIHAIBHBIC OMIMOKH, CTYIEHT
NpaBWIBHO pemraeT MeHee 6 3amad. Onenka cocrasiser 0-9 6amnos.

. PaGora cuuTaeTcsi BBINIOJIHEHHON Ha TIOPOrOBOM YpPOBHE, €CJIH TEOPETHUYECKOE
CoJiepKaHHe Kypca OCBOEHO YaCTHYHO, HO MpOOEeibl He HOCAT CYLIECTBEHHOTO XapakTepa,
HEOOXOJIMMBIE TPAKTUYECKUE HABBIKM pPabOThl C OCBOCHHBIM MaTepuaioM B OCHOBHOM
c(hOpMHUPOBaHbI, HEKOTOPBIC 33/IaHUS BBIIOJIHEHBI ¢ OmMOKamMu. CTyIeHT IPABHIBHO PEIIacT
HEe MeHee 6 3aaady, NPUBOAUT HEOOXOAMMBIE YpPAaBHEHHS WJIM 3aKOHBI, OIKCHIBAIOIINE
MIPOLIECCHI WJIM SIBJICHHSI, O KOTOPBIX HJET Pedb B 3ajaue, BBIBOAUT PACUCTHYIO (OPMYILY,
MOJTy9aeT YUCIeHHBIN pe3yabTaT. Onenka coctasisier 10 6ayios.

. Pabora cuuTaercs BBIIOJHEHHOM Ha 0a30BOM YpOBHE, €CIH TEOPETUUYECKOE
coJlep’KaHHE Kypca OCBOEHO IIOJHOCThIO, 0€3 mpoOenoB, HEKOTOpbIE NPAKTUYECKUE
HaBBIKM PabOTBI C OCBOCHHBIM MaTepuanoM c(OpMHUPOBaHBI HeAOCTaTOuHO. CTyaeHT
MIPAaBWJIBHO peIllaeT He MEeHee § 3a/1a4, MPUBOJIUT HEOOXOAUMbIE YPaBHEHUS WU 3aKOHBI,
ONMCHIBAIOLIUE IPOLIECCHl WM SIBJIEHMS, O KOTOPBIX HIET Peub B 3ajade, BBIBOJUT
pacueTHyto (Gpopmyiy, HOTydaeT YUCICHHBIN pe3ynbTar. O1ieHKa coctaiser 15 6aos.

. PabGora cumraercs BBHITIOJHEHHOW HA MPOABHHYTOM YPOBHE, €CIIH TEOPETUYCCKOE
COJIep)KaHUE Kypca OCBOEHO IIOJIHOCTBIO, 0€3 MpoOesoB, HEOOXOAMMBIC IMPAKTHUYECKUE
HaBBIKM pPa0OThl C OCBOCHHBIM MaTepUAIOM COPMHUPOBAHBI, BCE IMPEAYCMOTPEHHBIC
y4eOHbIC 3a7aHus BhIMONHEHBI. CTyIEHT MpaBmwibHO pemaer He MeHee 10 3amad, nmpuBoauT
H€O6XOI[I/IMI)IC ypaBHeHI/Iﬂ WMJIWX 3aKOHBbI, OIIMCBhIBAIOIIIHC Hpoueccm WJIN ABJICHUA, O KOTOpI)IX
UAET peub B 3ajlaue, BBIBOJUT pAcCUETHYI (OpMyJy, IMOJIy4aeT YWCIICHHBIA pe3ysbTar.
Ornenka coctaisieT 20 6ajlIOB.

3. IIxkaJja oueHkKHn

B o0mieii ouenke no aucruruinae Oamel 3a PI'3 yuuThIBaroTCs B COOTBETCTBUM C IpaBUJIaMU
0aJUIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEIEHHBIMU B pabouell mporpaMme JTUCIHITIIHHBIL.

4. TIpumep pacyeTHO-rpadpuYeCKOro 3aaHHuA
Bapuanr 1

1. JIBmokeHHEe MaTepUallbHON TOYKH OMHCBHIBACTCS ypaBHEHUEM S = At* +Bt? +C

rae A = 1,0 mlc*, B = 2,0 mlc?, C = 7,0 . Haiizmre CKOPOCTB U YCKOPEHHE TOYKH B MOMEHT
Bpemern t = 2.0 ¢ 1 cpeHIO CKOPOCTh 3a nepBbie 2,0 ¢ NBIKECHH

2 Teno Bpamaercs PaBHOYCKOPEHHO ¢ HQYaJIbHON YITIOBOH CKOPPCTBIO ® =
50 ¢t u yII0BBIM yckopenuem € = 1,0 ¢”%. CkonbKo obopoToB cnenaet Teno 3a t = 10 ¢?

3. Komeco Bpaimaercss BOKPYT, HEMOJBM)KHOW OCH TaK, YTO YroJl IOBOPOTa 3aBHCHT
oT BpeMeHHu 1o 3akoHy ¢ = K t°, rme k = 0,20 ¢™*. Haiinure noiaHoe yCKOpeHUE TOUYKH
Ha o0oje

KojJeca B MOMEHT BpemeHM t = 2,5 ¢, ecnm nuHeEHass CKOPOCTh TOYKH B 3TOT MOMEHT
pasHa 0,65 w/c.

4. I'py3 maccoit m = 0,20 xe npuBsI3aHHBIA K HUTH JiauHOM | =
0,40 m Bpamaercs ¢ TOCTOSHHOHM CKOPOCTbIO Tak, YTO HHTb
ONHUCBHIBaET OOKOBYIO MOBEPXHOCTh KOHyca. Haiiagute yrioByro
CKOPOCTh BpallleHUs TIpy3a U CHUIY HATSHKEHUS HHUTHU, €CIH Yrol

OTKJIOHCHHA HUTH OT BEPTHKAIIN O = 300

5. CaHkM MOXHO yAep)XaTh Ha JiensgHoi rope ¢ ykiaonom 0,30
(sina) cunoit 60 H, a mpenocraBieHHbIE caMHM ce0e, OHHM CKAaTHIBAIOTCS C YCKOPEHUEM



a = 2,0 mlc. Kakyroo cwny Hamo OpUIOKHTH, K CaHKaM, 4TOOBI TAHYTh WX B TOPY
paBHOMEpPHO?

6. I'pyspt m w 2m cBs3aHbl JIETKOW HUTHIO, IEPEOPOIMICHHON dYepe3 OJIoK,
: YKPEIJICHHBIA HAa TOPU30HTAIBHOM cTone. ['py3 2m HaxomuTcs B
paBHOBeCMHM Ha TrpaHM ckoibxeHus. Haiiagute koadduumeHt
TPEHMsI { U CHUIy JIaBJIEHHSA Ha OCh OJOKa.

7. IDap pammycom R = 0,20 m u wmaccoit m = 10 «xe
Bpallaercs BOKPYr OCH, MPOXOJsiueil uepe3 ero meHtp. [lo kakoMmy 3aKOHY MEHSETCS
MOMEHT CHJIBl M MOMEHT HMIIyJbCa Ilapa, €Cid YIrIOBOE YCKOPEHHE Ilapa MEHSETCS
co BpeMeHeM 1o 3akoHy € = A-t, ¢%, e A = 2 ¢°. B nauansnbiii MomenT Bpemenn (t = 0)
ap MOKOHJICS.

8. Cucrema COCTOMT U3 TpPEeX MATEpUATBHBIX TOYEK, pACIOJIOKEHHBIX B
BEpIIMHAX PAaBHOCTOPOHHETO TPEYrojbHHKA. BO CKOJIBKO pa3 MOMEHT
WHEPIMU O3TOH CHCTEMBI OTHOCHUTENLHO ocHu 01,01 Oombiie
MOMEHTA HHEPIUH OTHOCUTEIbHO ocu OO, MpOoXoasIiei 4yepe3 MeHTP
MacC CHUCTEMBI?

9. Teno wmaccoir 1,0 ke CKOJB3AT CHadajlla [0 HAaKJIOHHOU

miockoctu Beicotoll 1,0 mu mmHoi ckmona 10 m, a 3aremM mno
TOpU3OHTAILHOM MoBepxHOCTU. Kosddunuent tpenus na Bcem nytu p = 0,05. Haiigure:
a) KMHETHYECKYI0 SHEPIHI0 Tella y OCHOBAaHHS IUIOCKOCTH; 0) pacCcTOsHHE, MpOMIeHHOE
TEJIOM T10 TOPU30HTAJIBHON MOBEPXHOCTH JI0 OCTAHOBKH.

10. Ha HemonmBwXHBIH mIap HaJeTaeT MABWXKYIIUUCS CO CKopocThio V miap,
Macca KOTOporo B N pa3 Oonblle Macchl HEMOJBIKHOTO Imapa. Haiinure oTHOmIeHue
CKOpOCTEil IIapoB MOCie LEHTPAIBHOTO YIPYroro yaapa K ckopoctu V.

11. KonwkoOexenm wmaccor 70 ke, CcTOoS Ha KOHbBKax Ha JbIy, OpocaeT B
TOPU30HTAIBHOM HampaBlieHHH KamMeHb Mmaccoit 3,0 ke co ckopocteio 8,0 wm/c. Ha kakoe
paccTosiHie OTKAaTUTCS KOHbKOOEXKeIl, eciii Ko UIMEeHT TpeHusI KOHbKOB o Jen u = 0,027



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

Kadenpa obmieit puzuku

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC «(DI/BI/IKa», 3 CEMCCTP

1. Meroauka oneHKH

DOK3aMeH IPOBOAUTCS B YCTHOH (opme, o Omneram. buner gopmupyercs no cnenyromemy
IpaBUITY: TIEPBBIA BOIIPOC BHIOMpAETCs U3 JMana3oHa BorpocoB 1-21, Bropoii Bonpoc U3 quanasoHa
BoIpocoB 22-40 (CrMCOK BOMPOCOB NPHBENEH HIDKE). B Xoie sK3ameHa INpenojaBarellb BIpaBe
3a/1aBaTh CTY/ICHTY JOTIOJHHUTEIBHBIE BOIIPOCKHI M3 O0LIEro nepeydss (1. 4).

dopma 3K3aMEeHALMOHHOI0 OMJIeTa

HOBOCHWBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QaxkynbreT OJIA

Buaer Ne
K E)KBaMCHy 110 JUCIIUITJINHEC «q)I/IBI/IKa»

1. Bompoc 1
2. Bompoc 2.
3. 3anaua.

YTBepkaato: 3aB. kadeapoit CrpensuoB C.A.
(Toamnuck)

(mata)

IIpumep Ounstera auisi IK3aMeHa

IK3aMeHAHOHHBIN OmJteT Nel

1. 3axon buo Caapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX TOJIEH.

2. Monexynsl. Bunbl cBsi3eil B MosieKyax. MOJEKyJIsipHbIE CIEKTPHI.

3. Ha y3kyro mens mmpunoii 0,1 MM nagaet HOpMajabHO IIOCKasi MOHOXPOMAaTHYECKasi BOJIHA €
muHOM BosiHbI 0,585 MkM. HaiiTu paccTosinue Mex 1y nepBbIMH TU(PaKIInOHHBIMU
MUHUMYMaMH Ha 3KpaHe, yJAJIEHHOM OT 1enu Ha 0,6 M.

YTBepxkaaio: 3aB. kapeapoit CrpensuoB C.A.
(monnuce)

(mata)



2. Kputepuu onieHKH

* OrTBeT Ha PK3aMCHAIIMOHHBIN OWJIET CYUTACTCS HEYA0BJIETBOPHTEIbHBIM, €CIIH CTYICHT MPH
OTBETE HA BOMPOCHI HE JaeT OMPEACICHHWI OCHOBHBIX IOHSATHH, HE CIIOCOOCH MOKa3aTh
NPUYMHHO-CJICICTBEHHbIC  CBSI3M  SBJICHHWM, TPW  PEIICHHH  3aJa4d  JOIYCKaeT
NPUHIUITHATbHBIC OILLIMOKH,
onenka cocrasiser 0 -19 6annos.

* OrTBeT Ha PK3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIU CTYICHT IPH
OTBETE Ha BOINPOCHI JACT ONPEICICHUE OCHOBHBIX IOHATHH, MOXET ITOKa3aTh MPHYUHHO-
CIIC/ICTBEHHBIC CBSI3U SIBIICHWI, MPU PEIICHUU 3a7a4d JOIMYCKAeT HEeNPHHIUITHAILHBIC
OIIIHOKH, HaIpuMep, BBIYHCIIATEIBLHBIE,
oreHka coctanisget 20 6annos.

* OTBeT Ha K3aMCHAITMOHHBIA OWJIET (TecT) OWJICT 3aCYMTHIBACTCS HAa 0a30BOM YpPOBHE, €CIIH
CTYJIEHT TpH OTBETE HAa BOMPOCH (OPMYTUPYET OCHOBHBIC TIOHATHS, 3aKOHBI, AT
XapaKTePUCTUKY IPOIECCOB, SBJACHWH, IPOBOJAMT aHAJIW3 MPHYUH, YCIOBUH, MOMXKET
MPEJICTABUTh KAUECTBEHHBIC XapaKTEPUCTUKU IMPOIECCOB, HE JOIMYCKACT OMUOOK TIpHU
peIIeHun 3a/1a4H,
oreHka cocrtaniseT 30 6anos.

* OtTBeT Ha 3K3aMCHAIIMOHHBIA OWiieT (TecT) OMJIET 3aCUMTHIBACTCS Ha MPOABHHYTOM YPOBHE,
€CJIM CTYISHT MPH OTBETC HAa BOIPOCHI IPOBOIWT CPABHHUTEIBHBIA aHAIU3 IOIXOJOB,
IIPOBOJIUT KOMIUICKCHBINH aHaJM3, BBISABIISICT IMPOOJIEMBI, MpeiaracT MEXaHW3Mbl PEIICHHUS,
CIIOCOOCH TMPEICTAaBUTh KOJIUYCCTBEHHBIC XapaKTCPUCTUKH OINPEICIICHHBIX IPOIECCOB,
NPUBOJIUT KOHKPETHBIC TNPUMEPhl W3 TPAKTUKH, HE JONYCKAaeT OIIUOOK M CIIOCOOCH
000CHOBATH BEIOOD METO/1a peleHus 3a/1a4H,
oneHka cocrasiseT 40 6annos.

3. Hkaja oueHkH

B o61eit onjeHke 1o JUCLHUIUIMHE 3K3aMEHALMOHHBIE OallIbl YYUTHIBAIOTCS B COOTBETCTBUU C
npaBWwiIaMd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEIACHHBIMH B pabodell mporpamme
JUCLUTIIIUHBI.

4. Bomnpocsl K 3K3aMeHy N0 JUCHUILINHE «DU3HKa»

1. MarautHoe 1TOoJ€ M €ro XapaKTEPUCTUKH. MAarHuTHOe TIOJ€ PaBHOMEPHO

nBkymierocs 3apsana. Cuna Jlopenna.

3akoH buo Casapa-Jlannaca u ero npuMeHeHUe K pacyeTy MarHUTHBIX MOJIEH.

3. Cuna Awmmnepa. BsaumopeiictBue mnapamuienbHbix TOKOB. KoHTyp ¢ TOkOoM B
MarHMTHOM IOJI€.

N

4. IToTok BekTOpa MmarauTHOM HHAYKIMK B. Teopema ["aycca aiia nmons Bekropa B.

5. Teopema o nupkyssanuu Bekropa B. [Ipumenenne Teopemsl 0 IMpKyJIAIUK BekTopa B
JUISl pacueTa MarHUTHBIX TOJIeH.

6. Pabora no nepeMernieHno NpoBOIHIKA C TOKOM B MAarHUTHOM TOJIE.

7. OnektpomariutHas uwHAyKOMsA. [IpaBuno Jlennma. 3akon @apanesa. Ilonnblid
MarHMTHBIHN MOTOK.

8. SIBnenne camonuaykiuu. THAYKTUBHOCTS KOHTYpa. B3anuMmuas nHAyKIus.

9. OHeprus MarHUTHOT'O TOJIS.

10. MarnutHoe mone B BemectBe. HamarHnueHHOCTh. BekTop HampsKeHHOCTH
marauTHoro nosus H. Ces3s mexay Bekropamu H u J.

11. I'pannunsble ycnoBus Ay BekTopoB B u H Ha rpanuie pasziena AByX MarHETUKOB.

12. [una- n napamaraeTuku. @eppoMarHeTHKH.

13. Buxpesoe anektpuueckoe none. Tok cMemenus. Y paBHeHns Makcsesa.

14.  T'apmonmueckue kojeOaHus. OCHOBHBIE TOHATHS TEOPHUHM KoieOaHWW. DHeprus

rapMOHHYECKHUX KojiebaHul. ["'apMOHMUECKHE OCHUIUIATOPHI (MPYKUHHBIN MasTHUK,



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.

¢bu3nUeckuii 1 MaTeMaTHUYECKUN MasTHUKHU, KOJIEOATENbHBIA KOHTYP).

CrnoxxeHue rapMOHUYECKMX KoOJIeOaHMII OJHOTO HaIpaBlIEHHUS C OJWHAKOBBIMU
yacroramu. buenus. CrojxeHre B3aMMHO MEPIEHANKYIISIPHBIX KOJIeOaHHIA.
CBoOoanbie 3aTyxatomue konebanus. duddepennnansioe ypaBHEHHE 3aTyXarOIUX
KOJ1e0aHui U €ro pelIeHuE.

Bremyxnaennsle kojeOanusa. [QuddepeHunanbHoe ypaBHEHHE  BBIHYKJIEHHBIX
KosebaHuii M ero pemieHue. Pe3oHanc. BBIHYXIEHHbIE 3JIEKTPOMAarHUTHBIC
KoJie0aHusl.

Bonnbl. OCHOBHBIE MOHATHSA TEOPUH BOJH. Y pPaBHEHHE IUIOCKOH Oeryiield BOJIHBL
YpaBuenue chepruyeckoit BoHbL. BoHOBOE ypaBHEHHE.

['pynmoBasi ckopocTb. CBSI3b TPYIIOBOM U ()a30BOW CKOPOCTH.

Oneprus ynpyroil BoiHbl. Bektop YmoBa. Crosiurie BOJIHBI. YpaBHEHHUE CTOSYEH
BOJIHBI.

DJIEKTPOMArHUTHBIE BOJHBI. DHEPrusi AJIEKTPOMAarHUTHOW BOJHBI. BekTop YMoBa-
[ToliTuHra.

WuTtepdepeHiuss MOHOXPOMATHYECKMX BOJH. YCJIOBHUS HHTEp(EpEeHIIMOHHOTO
Makcumyma 1 MuauMyma. OnbiT FOHra. UHTepdepenius cBera B TOHKMX TUICHKAX.
Hudpakmus. Ilpunnun [Mrodirenca, Ilpuanun Iroiirenca-®dpenens. Merton 30H
Openenst. Judppakuus Openens oT mpocTeimux nperpaa (OTBEPCTUS U TUCKA).
Hudpakius O@payHrodepa OT MIEIH, YCIOBUS MaKCMMymMa M MHUHUMYMA.
JudpaxknuoHHas peleTka.

Bunbl nonspuzauuu BoiH. 3akoH Mamtoca. [lonspuzanus cBera npu OTPaKEHUH U
IIPEJIOMJICHUU Ha FPAHULIE IBYX JIUAJIEKTPUKOB.

TennoBoe U3IIy4eHHe U ero XapaKTepUCTUKHU. 3aKOHBI TEIUIOBOIO U3JIyYECHHUSI.
I'unoresa I1nanka. ®opmyna I[1nanka.

Buemnuit doroaddexrt. 3akonsl BHemHero Ggorodddexra. YpaBHeHue DUHIITEHHA.
®oroH, ero cpoicTBa. KOpIycKyIsspHO — BOJIHOBOHW ayamu3Mm cBera. ODddexr
KomnroHna.

BounHoBBIE cBOMCTBa BeniecTBa. ['unoresa ne bpos.

BonnoBas QyHkums, ee craructudeckuii cmbicia. CBONCTBAa BONMHOBOW (DYHKIIHU.
VYcnosue HopmupoBku V- pyHKImN.

[Tpuniun HeonpenenenHoctei I elizendepra.

O6mee (BpemenHnoe) ypaBHeHue IIpemunrepa. VYpaBuenue Illpenunrepa mis
CTallMOHAPHBIX COCTOSIHUM.

Yactuiia B OeCKOHEYHO TITyOOKOM OJHOMEpPHOM NpPSIMOYTOJIbHOM MOTEHIHAIbHON
ame. KBaHTOBaHUE SHEPIrUM.

[TpoxoxaeHne YacTUIlbl Yepe3 MOTEHIUATbHBIN 6apbep. TyHHEIbHBIN 2P deKT.
KBaHTOBBIN rapMOHUYECKUIN OCLHILISATOP.

AToM BojOponma. DHEprus dSJIEKTpOHa B aromMe Bojopoja. BomopomomnomoOHbIe
atombl. KBanTOBBIE uncia. CreKTpbl U3TyUEHHUS.

MHoroanextponHsle aromsl. [Ipuanun [Taynu. [IpuHmMn MuHMMyMa 3Hepruu.
Monekyibl. Buasl cBsizet B MoJieKyiax. MONEKyIspHbIE CIIEKTPBI.

Snepusie cunbl. JledekT Maccel, dHEPrUs CBA3U sjapa. PannoakTMBHOCTH. 3aKOH
PaANOAaKTUBHOIO pacnaja.

SnepHble peakiuu; 3aKOHBI COXpaHEHHUs B SJIEPHBIX peakuusax. Jlenenue snep,
AanepHbIi peakTop. CHHTE3 ep; TEPMOsSAEpHas PEaKIusl.



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa obmieit puzuku

IHacnopr
pPac4yeTHO-rpa(UIECKOro 3aJaHust

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

1. Meroauka oueHKH
B pamkax pacueTrHo-rpaduueckoro 3ajaHus MO JAUCHUIUIMHE CTYJIEHTaM Ipe/iaracTcs
pemuth 19 3amad o pasnenam: dJIEKTPOMArHeTu3M, KoJeOaHus U BOJIHBI, BOJTHOBAS U KBAaHTOBAsI
ontuka. PI'3 BeIMoaHAETCS B MUCBMEHHOM BUJIE.

[Ipy BBHIOTHEHWH PACYETHO-TPAPUICCKOTO 3aTaHUS CTYISHTBI JIOJDKHBI W3YYUTh
TEOPETUYECKHI MaTepuall, MPUBECTH HEOOXOAMMbIE YPABHEHMSI WJIM 3aKOHBI, OIKCHIBAIOIIHE
MPOIIECCHl WJIM SIBJICHHS, O KOTOPBIX HWAET pedyb B 3ajade, BBHIBECTH pacUETHYIO (Hopmyiry,
MOJIYYUTh YUCICHHBINA PEe3yNabTaT.

BapuanTts! quiia PI'3 npennaratores cTyieHTaM U3 y4eOHbIX TOCOOUI:
1. Coopnuk 3amau no odmeil ¢pusuke. Y. 2. DnexkTpuuecTBo U 3ekTpomarunetusMm / HoBocuoO.
roc. TexH yH-T ; noj pen. J. b. CenuBanoBoii ; [cocr. : O. b. CenuBanoBa u nip.]. - HoBocubupck,
1998. -98 c. : um.
2. Coopuuk 3amad mo obmeit ¢usuke. Y. 3 : yuebHOe mocodue mius 1-2 kypcoB ABTD, DJIA,
OAM, OB, PADMC, ®IIM naueBHO#t U BeuepHeh Gopm o0yuenus / [D. b. CenuBanosa u mip.] ;
nox pea. 3. b. CenuBanoBoii ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2000. - 106 c. : um.. -
Pexxum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000022837
3. KBanroBas ontuka. KBaHTOBasi MexaHUKa : BAPUAHTHI 3a/1a4 WHIWBHUIyaTbHBIX 3aaHUH IS
1-2 xypcoB ®JIA, ABTD, DADMC, ®AM, ©b, OIIM nuesnoit dopmbr 00yuenus / HoBocud.
roc. TexH. yH-T ; [cocT.: D. b. CenuBanoBa u np.]. - HoBocubupck, 2003. - 57 c. : ui.. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000023738.

dopma 3a1aHUA IS PACYETHO-TPA(PUIECKOT0

3a1aHUA

HOBOCHUBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
@axynsrer OJIA

Bapuant PI'3 Ne
10 AUCUMIINHE (PU3UKA
(HaMMeHOBaHUE TUCIUTUTHHEI)
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2. Kpurepun ouenku

. PabGora cumraercs He BBINOJHEHHOW €CIM TPOOEIBI B TEOPETHYECKOM COJCPKAHHU
Kypca HOCAT CYIIECTBEHHBIH XapakTep, HEOOXOAMMbIE MPAaKTUYECKUE HABBIKM pabOTHI HE
copMHpOBaHBI, MPU PEIICHUH 33/1a4 JOMYCKAIOTCS MPUHIMIHAIBHBIC OUIMOKH, CTYICHT
npaBwiIbHO pemraeT MmeHee 10 3amad. Ouenka coctasisier 0-9 6amos.

. PaGora cunTaeTcss BBINIOJIHEHHON Ha TMOPOrOBOM YPOBHE, €CIH TEOPETHUECKOE
CoJIep’KaHue Kypca OCBOEHO YaCTHYHO, HO MPOOEThI HE HOCAT CYNICCTBEHHOIO XapakTepa,
HEOOXOIUMBbIC TPAKTUYECKHE HABBIKM PAaOOTBI C OCBOCHHBIM MaTEPHAIOM B OCHOBHOM
c(hOpMHUPOBAHBI, HEKOTOPBIC 3a/IaHUS BBITIOJHEHBI ¢ OmMOKamMu. CTyIeHT PABHIIBHO PEIIacT
10 3amay, IpUBOAUT HEOOXOAMMbIEC YPABHEHUS UM 3aKOHBI, OMKCHIBAIOIINE MPOIECCHl WU
SIBIICHUSI, O KOTOPBIX HJET peYb B 3a7ade, BBIBOAWT PACUCTHYIO (QOpMYIy, TMOTydaeT
YyHCIEeHHBIN pe3yabTar. Ouenka cocrapiuser 10 6annos.

. PabGora cuuTaeTcsi BBINOJHEHHOW HAa 0a30BOM YpPOBHE, €CIIM TEOPETHUYECKOE
CoJlep’)KaHHWE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOenoB, HEKOTOpbIe MPAKTUYECKUE
HABBIKK PAOOTHI C OCBOSCHHBIM MaTepHalioM CcQOPMHUpPOBaHBI HEAOCTaTOYHO. CTyaeHT
MpaBWJIbHO pemaer 15 3agad, NPUBOAUT HEOOXOAWMBbIE ypaBHEHUS WU 3aKOHBI,
OTIMCHIBAIOIIUE TPOIECCHl WM SIBJICHHS, O KOTOPBIX HICT PeYb B 3ajiadye, BBIBOJIUT
pacueTHyto (Gopmyiy, HoTydaeT YUCICHHBIN pe3ynbTar. O1ieHKa coctapiser 15 6anos.

. Pabora cumrTaercs BBHITIOJHEHHOW HA MPOABHHYTOM YPOBHE, €CIIH TEOPETUYCCKOE
COJiep’)KaHuEe Kypca OCBOEHO TMOJHOCTHIO, 0e3 MpoOenoB, HEOOXOAUMBIE MPAKTHUECKHE
HaBBIKM pPa0OThl C OCBOCHHBIM MaTepHaioM COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC
yueOHble 3a7aHusl BbIONHEHbl. CTyIeHT MpaBUIBHO pellaeT He MeHee 17 3aaad, MPUBOAUT
HEO0OXOIMMBIC ypaBHEHUS WJIM 3aKOHBI, OIMMMCHIBAIONINE MTPOIIECCHI WITH SIBIICHUS, O KOTOPBIX
UIET peyb B 3a7aue, BBHIBOJAUT pacueTHyH (OpMyny, MOJydaeT YHUCICHHBINM pe3ynbTart.
Ornenka cocrasisgeT 20 6amIoB.

3. HIkaJjaa oueHkun

B oOmie#t ornenke mo gucruminHe 6amiel 3a PI'3 yunThIBaloTCS B COOTBETCTBHH C MpaBUIIAMU
0aTbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboveil mporpaMme JTUCITUTLIAHEL.

4. TIpumep pacyeTHO-IrpapuYeCKOro 3a1aHuA
Bapuanr 1
1. Ha pucyHke mokaszaHa mpsMOyrojibHast paMka (KOHTYp) ¢ TOKOM B OJHOPOJHOM MarHHUTHOM
noje. YKaXuTe HampaBlieHHE: a) BEKTOPOB CHJI Amriepa, JeHCTBYIOUIMX Ha BCE CTOPOHBI
paMKkH; 0) BEKTOpa BpaIlaloIero MOMEHTa paMKi OTHOcUTeNnbHO ocu OO.
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2. HalimuTe MHAYKIIMIO MATHUTHOTO TI0JIs1 B Touke O, eciu MPOBOJHUK ¢ TO KoM | umeer
BH/JI, TOKA3aHHBIN Ha pucyHke. [IpsMonuHeliHble y4aCTKU MPOBOAHUKA OYEHb JJIMHHBIE.

3. [To Tpem napauie/IbHbIM MPSMBIM [TPOBOJIaM, HAXOASAIIMMCS Ha OJMHAKOBOM paccTostHuu 0
= 20 cMm apyr oT apyra, TeKyT TOkM oaumHakoBod cuibl | = 400 A. B nByx mpoBomax
HampaBlieHUE TOKOB COBIaJaeT. Beuucnure cuily, ACHCTBYIOIIYIO Ha €IMHUIY IJIUHBI
Ka)JI0ro IpoBO/a.

4. ITo mpoBoOly, COTHYTOMY B BUJIe KBajipara co cTopoHoi a = 10 cm,
teuer Tok | = 100 A. Haligute MarHUTHYO WHAYKIHIO B B TOYKE IepeceYCHUs
JMaroHajei KBajapara.

5. DIEKTPOH ABUXKETCA CO CKOPOCThIO V B NMOCTOSHHOM MAarHUTHOM IOJIe ¢ UHAyKIuei B.
UeMmy paBHa paboTa CUIIbI, JEHCTBYIOIICH HA JIEKTPOH?

6. 3apspKeHHas 4acTuIa MPOIIa YCKOPSIOUYI0 pa3HocTh noteHuuanoB U = 104 B u Bierena B
CKpEIICHHBIE MO/ MPSMBIM YIJIOM 3JIEKTPUYECKOE€ W MarHutHoe mojs. HampspkeHHOCTh
anekTpuyeckoro nonus E = 10 kB/m, unaykuus marautaoro nonst B = 0,10 Tn. Haiigute
OTHOIIIEHUE 3apsiga YacTHIIbl ( K €€ Macce m. €CJIM YacTUIlla, IBUTasCh MEPHEHIUKYISPHO
000UM MOJISAM, HE OTKJIOHSIETCS OT IPSAMOIUHEHHON TPACKTOPHUH.

7. JlnuHHas He3apsDKeHHas IUTaCTHHA U3 TPOBOJSINET0O HEMAarHUTHOTO MaTepuasa
JBUKETCSI pABHOMEPHO B OJJHOPOJAHOM MarHuTHOM nose ¢ u"aykuueit B = 0,18 Tx co
ckopocthio V = 6,28 -« 10°m/c. Bexktopst B u V B3auMHO NEpNEHAUKYISPHBI U
MapajulesibHbl  IUIOCKOCTSIM — TJIACTUHBL.  OmpenenuTe MNOBEPXHOCTHYIO IUIOTHOCTh
AJIEKTPUUYECKUX 3apsIIOB 0 HA MIACTUHE, BO3HUKAIOIIYIO BCIEICTBHUE €€ JBU)KCHUS.

8. Hanumure ypaBHEHHE KOCUHYCOMAAIBHOTO TApPMOHUYECKOTO KOJIeOaHUs ¢ aMILTUTYI0H 5
cM, ecnu 3a 1 muHyry coBepmiaercs 150 koneGanuii. B HauanbHBIT MOMEHT BpEeMEHH
CMENIEHUE OT MOJIOKEHUSI PABHOBECHSI PaBHO 2.5 CM.

9. MarepuanpHas TOYKa COBEpIIACT KOJICOAHUS 1O 3aKOHY CHHYcCa. MaKkCUMallbHas
CUJia, IEVCTBYIOIIAs] HA TOYKY 1,5-10° H, moxnuas SHEPTUsI KOJEOIOMICHCS TOUKU
2,2:10° JIx.

CkopocTh B MOMEHT BpPEMEHHM, KOI/Ia CMEIICHHE paBHO I[IOJOBUHE AaMIUIUTYIObl H

MOJIOKUTENBHO, paBHA 8,2:10% m/c. Omnpenenure Maccy KONeOMIONIecs TOUKU, aMIUTUTYAy U

[UKJIMYECKYIO0 YaCTOTY KOJeOaHMi.

10. CxnagpiBatoTes aBa Koyiebauus X3 = A1(COS Wt + @1) 1 X2 = ApC0S(Wt + ¢2). Ux rpaduku

MMEIOT BU:

N300pa3ute BEKTOPHYIO qUarpammy CIOXeHHs Konebanuil. Hamummure ypaBHeHue
PE3YIbTUPYIOLIETO

%, tu %y OO KOJIe0aHus.

11. BueHus BO3HHMKAIOT NPHU CIIOKEHUH
JBYX KoJleOaHM
x1=0,01 cos 4999 it M 1 x, = 0,01

R e s ] ”\‘/S " cos 5001 7t w.
Haiinure mnepwon OueHnii W TepUOT

Pe3yIBTUPYIOIIETO KoJIeOaHusI.
Hanmmmre YpaBHEHUE
Pe3yIBTUPYIOMIETO KOJICOAHHUS.

12. KonebatenbHBIN KOHTYp COCTOMT M3 KOHaeHcatopa C = 2.10° @ u KaTyIIKH C OOIIMM
yucioM BUTKOB N = 300 m uHAYKTUBHOCTBHIO L = 5.10° I'H. AKTHBHBIM CONPOTUBIIEHNEM
KOHTYpa MOJKHO TpeHeOpeub. MakcuMaabHBIi MarHUTHBIA MOTOK 4epe3 OAWH BUTOK Dmax =

=
=
-

-7 o
4.10"" BO. Onpenenure MakCUMaTbHBIN 3apsl Ha OOKJIaKaX KOHACHCATOpa M HAYAIBHYIO (a3y



KoeOaHuil HampsOKEHUST Ha HEM, €Cld B MOMEHT BpeMmeHu t = () Heprus KOHJCHcaTopa paBHA
MarHUTHOM 3HEPrUU KaTyIIKU.

13. T'py3 maccoit m = 0,5 kr HoABeUIEH K MNPYXUHE, JKECTKOCTh Kotopod K = 32 H/m, u
coBepuiaeT 3aTyxarouiue kosneOanus. OmnpenenuTe MEpHO] 3aTyXarooluX KojeOaHuM, eciau 3a
BpeMs IBYX kKojebanuit N = 2 amrumryna yMmeHpinuiachk B 20 pas.

14. T'ups maccoit m = 400 r, moABEIICHHAS HA CIIUPAILHON MPY)KUHE KeCT - KocThio K = 40
H/m, onymena B macio. KoaddunueHT conpoTuBieHus 1 ajisi 3TOl cucteMbl coctaisier 0,5
kr/c. Ha BepXHuUil KOHell MPY>KUHBI IEHCTBYET BBIHYKIAIOIIAs CHJIA, U3MEHSIOIIASCS 10 3aKOHY
F = 0,5 cos ot H. Onpenenure: a) aMIUIMTYAy BBIHY)XKJICHHBIX KOJEOAHWH, €CJIM 4YacToTa
BBIHY)KAIOIIEH CHJIBI BJBO€ MEHBIIE COOCTBEHHOW YacCTOTHI He3aTyXaloUIMX KojeOaHwii; 0)
YacTOTy BBIHYXKIAIOMIEH CHIJIBI, MPH KOTOPOHl aMIUIUTyAa BBIHYXKACHHBIX KoJeOaHun
MaKCHMaJsbHa; B) PE30HAHCHYIO aMILTUTYY.

15. Haiigure pasHocth (a3 A KojiebaHUN TBYX TOYEK, OTCTOSIIUX OT MCTOYHHKA KOJICOaHMIA
BJIOJIb OCH X Ha paccTosaHMsIX X1 = 10 M m Xp = 16 m. Ilepuon konebanuii T = 0,04 ¢, a
CKOpocTh pactpoctpanenus V = 300 m/c.

16. KakoBa HaumMeHbIIass BO3MOXKHAsh TOJIIHWHA IUIOCKONAPAJUICTBHON TUIACTHHKH C
HoKasaTesieM mpesoMiieHust N = 1,5, eciu mpu OCBELICHUU ee OEIbIM CBETOM MO yriIlaMH 17 =
45° u i=60° oHa KaxeTcs KPaCHOM B OTPAKEHHOM CBeTe. J[IMHA BOJIHBI KPACHOTO CBETA Ay =
0,74 MKM.

17. Ha nudpakunoHHyO pelieTky HOpMalbHO IMaJaeT MapajlielbHbld Nydok cBera. KpacHas
JMHKUS IIMHOM BOJHBEI A = 630 HM BUIHA B CIEKTPE TPETLErO IMOPsAKa moj yrioM ¢ = 60°,
Omnpenenure, Kakas CHEKTpalibHas JTUHHUS BUIHA TOJ ITHM K€ YIJIOM B CIEKTPE UYETBEPTOro
nopsaka? Kakoe uncino mrpuxoB Ha | MM JUITMHBI UMEET AUQPPAKIIMOHHAS pelIeTKa?

18. Uemy paBeH yroin MeXAy TIJaBHBIMU IUIOCKOCTSIMH HHUKOJIEH, €CIM CBETOBOW TOTOK,
BBIXOJSIIMKA M3 aHanm3aropa, cocraBisier 50 % CBETOBOrO IMOTOKA, MPOIIEANIETO 4Yepe3
HoJsIpU3aTop?

19. Ilpu ocBemieHHH Karoja CBETOM C JIMHAMU BoiH cHadana 440 HM, a 3atem 680 HM
0OHapyX WK, 4TO 3aUPAIONINN TOTeHIIMaN u3MeHumcs B 3,3 pa3a. Onpenenure padoTy BBIXO/A.
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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.



