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PABOYASI [TPOTPAMMA YUYEBHOU TUCITATLTAHBI

duzuxka

OQ

Ob6pasoBarenbHas nporpammva: 12.03.04 buotexHuyeckme CUCTBNIbI 1 TEXHONOr M, npogunb:

BrnoTexHuyeckme n p060TOTeXHl/Il-IeCKVIe CUACTEMDI (b. 0.)
Kypc: 12, cemecTpbl : 123 Q}z\ \§
daKy/nbTeT aBTOMATUKM W BbIYUCINTENbHON 1% KJQ?‘
em
Qs
Ne Bug fesTeNbHOCTM IR A ‘\Y 3
1 Bcero 3a4eTHbIX euHuL, Q) \’5 5
(KpeauTtoB) A@
.
2 | Bcero vacos Of72 |[180 180
3 Bcero 3aHATWIN B KOHTAKTHOM 45 133 | 133
thopme, yac.
JNekumm, yac. 0 54 (54
MpakTuyeckKune 3aHATUA, Yac. 36 44 |44
NabopaTtopHble 3aHATUA, Yac. 0 18 (18
7 M3 HUX B aKTVIBHOIA 1 0 16 |2
WHTEPaKTUBHOW (hopme, yac.
ATTecTaums, yac. 2 2 2
KoHcynbTaumm, yac. 7 15 (15
10| CamocTonaTenbHasa paboTa, yac. 27 47 | 47
Buabl camocTosTenbHO paboThl
11 (KypcoBoi1 NPOeKT, KypcoBas KoHTp| P3| Pr3
paboTa, PI'3, noarotoBka K '
KOHTPO/bHOW paboTe)
12| Bug atrectaumu 3 3 |3

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus NO HanpasneHuio (cneynanbHocT): 12.03.04 BUOTEXHUYECKME CUCTEMbI U
TexXHonornu

& OC BBefeH B aeinctame npmkasom Ne216 ot 12.03.2015 ., gata ytBepxaeHms: 08.04.2015 .

MecTo gucumnvHbl B CTPYKTYpe yuebHoro nnaHa: bok 1, 6asosas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 12.03.04 BUOTEXHMYECKME CUCTEMbI M TEXHOMOIMN

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

O®, npoTtokon 3acepaHuns Kadegpbl Ne9 ot 20.06.2017
YTBepXaeHa Ha coBeTe (paky/bTeTa aBTOMaTUKM 1 BbIYUCIUTENbHOM TEXHUKK, NPOTOKON Ne 6 oT 21.06.2017

Mporpammy paspaboTan:
npodeccop, 4.0-M.H. LUTbirawes A. A.
3aBepyrownii kageapoii:

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

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kadeapoii MpoxopeHko E. B.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

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

36. 3HaTb OCHOBHbIE 3aKOHbI (IU3VKU, SBSOLLMECS 6A30BbIMM /151 PELLEHUs 3aaa4 NPOtecCUOHaILHO
LesTeNnbHOCTY .

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

31. 6a30Bble 3HaHUA (hyHAAMEHTaNTbHBIX Pa3AenoB 3K B 06beEME @MOAMMOM [l OCBOEHWS
(hM3NYECKMX OCHOB B 06/1aCTV NPOECCUOHAILHOM AEATENHBOCTY

y3. yMeTb N/TAHUPOBATb 1 OPraHW30BbIBATL npOCTe|7| cne HTbl, 06pabaThiBaTh 1 aHANMN3NPOBATh
NoJly4eHHbIe pe3ynbTaThl

y4. yMETb NPUMEHATL OCHOBHbIE METO/bI (*)MSM‘@O% WOBaHMH SIBNEHWUIA N CBOICTB OOBEKTOB
MaTepmasibHOro Mmmpa

y6. YMeTb YCTaHaBNMBATbL B3aMOCBA3b () eHwQﬁlex 3aKOHOB XMMUM C (PU3UKO-XUMUYECKMM
ABNEHUAMU ANA 06BLACHEHNS U nporHo3J4p }g%npasneHm XUMWUYECKMX MPeBpaLLieHuit
y7. BbIGMPATL NPOCTENLLINE Mo,qem GHEKTOB W NPOLIECCOB

2. TpeboBaHus HI‘TY@%yanaTaM OCBOEHUA ANCLUNINHDI

Tabnuua 2.1
PesynbTaTbl M3yyeHUs AUCLUMNNINHBI N0 YPOBHAM 0CBOEHUS (UMETb dopMbl OpraHmsaunm
npeacTaBfieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUIN

du3nka

OIlMK.1.36 3HaTb OCHOBHbIe 3aKOHbI (DU3NKWN, AB/SOLLMECH 6a30BbIMU [/151 peLleHmns 3ajad
NPOECCUOHA/IbHOM AeATE/IbHOCTY

1.3HaTH OCHOBHBIE 3aKOHBI (bI/IBI/II(I/I, SIBJITFO I HECSL 0a30BLEIMHA JULI peIICHWs 3a /1a ]'|eK|_|'|/|V|; ﬂpaKque(;Kme 3aHATUSA;
HpO(l)eCCHOI—IaJIbHOfI JAesATCIIbHOCTU ﬂaﬁopaTopHHe paﬁoTH;
CamocTosaTensHas paborta

OrlK.2.31 6a30Bble 3HaHNA PyHAAMEHTa/IbHbIX pa3fenoB (U3MKN B 06beMe, He06X04UMOM
A151 0CBOEHUS (IM3MYECKMX OCHOB B 061aCTU NPOGeCCMOHAIbHOWN AeATENbHOCTH

2.6azoBble 3HAHWS (DyH/IaAMEHTaJIBHBIX Pas/eloB GpU3uKA B o0beMe, HeOOX0MMMOM | [lekui; MpaKTUYECKIE 3aHATS;
JUISL OCBOCHHMST (DIBHFIECKHX OCHOB B 00IaCTH MPOQECCHOHATBHOR e TeIbHOCTH JlabopaTopHble paboTbl;

CamocTosaTenbHas paboTa

OrlMK.1.36 3HaTb OCHOBHbIe 3aKOHbI (PU3NKWN, ABAOLLMECA 6a30BbIMU [/15 peLleHus 3a4ad
NPoecCUOHaNbHOM AeATENIbHOCTY

3.3Haer Oa30BBIC 3HAHUS (IJ_VHJIaMeHTaJIbHBIX pas3eroB (pHSI/IKI/I B O6LBM6, ﬂeKLU/II/I; |_|paKT|/|L|eCK|/|e 3aHATUS;
HEOOXOTUMOM JUISI OCBOSHUS (bI/ISI/I‘IBCKI/IX OCHOB B 00IacTH HpOCbeCCHOHaJIBHOﬁ CamocTodaTenbHas paﬁoTa
JAEATEIBHOCTH

OlNK.2.y4 ymeTb NPUMEHATb OCHOBHbIE METOAbI (HN3NYECKOr0 UCCNe0BaHNA SIB/IEHUIA 1
CBOMCTB 06bEKTOB MaTepmasibHOro Mmpa

4.yMeeT INPpUMEHATH OCHOBHBIC METOBI CbI/IBH“IeCKOFO HUCCIICJOBAaHHUA SIBIICHUM U HEKLI'I/IM; npaKTquCKme 3aHATUSA,
CBOMCTB 0OBEKTOB MaTepHaJIbHOT'O MHDPa CamocTodTenbHada pa6OTa

OlNMK.2.y3 ymMeTb NNaHNpoOBaTb U OPraHn3oBbIBaTb NPOCTENLLME SKCNEPUMEHTbI,
obpabaTbiBaThb M aHaNIN3MPOBaTb NOJTyYEHHbIE pesy/ibTaTbl

5.yMeTh IPUMEHSITh OCHOBHBIE 9KCIIEPUMEHTAIILHBIC W PACUSTHBIE METO Ib Nekuuu; MpakTUYECKIE 3aHATUS;
OTIpe IeJIEHISI MaKPOCKOITNIECKUX XapaKTePUCTHK CHCTEM NabopaTopHble paboTbl;

CamocToaTe/ibHaa paboTa

OlNK.2.y4 ymMeTb MNPMUMEHSITb OCHOBHbIE MeTOAbl (hM3NYECKOr0 UCC/IEA0BaHMS ABNEHNIA U
CBOMCTB 00bEKTOB MaTepunasibHOro Mmpa




6.yMEET IpUMEHATH CTaTHCTHUSCKUI TOAXO T K HCCIIEIOBaAHHUIO IIPOIECCOB U
PENICHUIO 3a1a1d

Nekunn; MNpakTuyeckme 3aHATUS;
JNabopaTopHble paboTsl;
CamocTosaTenbHas paboTa

OrlMK.2.y6 ymeTb ycTaHaB/MBaTb B3aMMOCBSA3b (DyHAaMEHTa/IbHbIX 3aKOHOB XUMWUU C
(DU3NKO-XUMUYECKUMUN ABNEHNAMW /151 00 BSACHEHUSA 1 NPOrHO3MPOBaHWS Hanpas/ieHNs

XVIMUYECKNX NPEBPaLLEHWI

7.yMETh IPUMEHITh OCHOBHBIC METOIBI (PU3UIECKOro UCCIIeJOBAHNUS SIBICHUH 1
¢BoOHCTB 00BEKTOB MaTepUAILHOTO MHPA

Nekunn; MNpakTuyeckme 3aHATUS;
JNabopaTopHble paboTsl;
CamocTosaTenbHas paboTa

OlNK.2.y4 ymeTb NPUMEHATb OCHOBHbIE METOAbI (IN3NYECKOr0 UCCNe0BaHNA SIB/IEHWIA 1

CBOWCTB 00bEKTOB MaTepuasibHOro Mmpa

8.yMCeT pa 00TaTh ¢ CHCTEMHBIME €CTECTBEHHOHAYIHBIMH MO JICIISIMUA 00BeKTOB
HpO(l)eCCHOHaIIbHOfI JEATCIBHOCTH

Nekuwnn; MNpakTnyeckme 3aHATUS;
JTabopaTopHble paboThl;
CamocTonTenbHas paboTa

OrlK.2.31 6a30Bble 3HaHUA PyHAAMEHTaIbHbIX pa3fenos (U3MKN B 06beMe, He06X0AUMOM
A151 0CBOEHUSI (PM3MYECKMX OCHOB B 061aCTW NPOGeCCMOHaIbHON AeATENbHOCTH

9 .3HaTH OPUPOJy BO3HUKHOBEHMS OIPEIIHOCTEH IpU IIPUMEHCHUN
MaTeMaTHIecKUX Mojielieit 1 HeoOXo MMOCTH OLIEHUBATh MOTPEITHOCTE

JNekumm; MNpaKTUYecKme 3aHATUS,
J1abopaTopHble paboThbl

OrlNMK.2.y7 BbIGMpaTb NpocTeliLLme MOAeNN PU3NYECKMX 00BEKTOB M MPOLLECCOB

10.8610mpaTh MpocTEHITHE MOIETH (PU3HIECKUX OOBEKTOB U IPOIECCOB

Nekumu; MNpakTUYecKme 3aHATUS,
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa

OrlMK.2.y3 ymeTb NiiaHMPOBaTb 1 OPraHn30BbIBaTb MPOCTENLLNE IKCNIEPUMEHTDI,

O6pa6aTbIBaTb N aHa/IM3NPOBaThb NOJTYHYEHHbIE PE3Y/IbTAThbI

11.yMerh mIaHUPOBaTh U OPraHU30BBIBATL MPOCTEHITHE SKCIIEPUMEHTBI,
obpabaThIBaTh U aHATH3UPOBATD IIOIYUIEHHBIE PE3YIbTaThI

Nekumu; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboThl;
CamocTosaTenbHas paboTa

OMK.2.y7 BblGMpaTb NpocTenLune Mogenn rUn4ecKux 06 beKTOB 1 NPOLECCOB

124yMeTb TIPUMEHATE OCHOBHBIE METO/IBI MaTEMaTUIECCKOTO alllapaTa B
MaTeMaTHYICCKUX MOIEIIIX 00BEKTOB U IIponeccoB

Nekumu; MNpaKTUYecKme 3aHATUS;
JabopaTopHble paboThl;
CamocTosaTenbHas paboTa

3. CofiepykaHuie 1 CTPYKTypa y4e6HOi AUCUMNANHbI

Tabnuua 3.1

CcCblIKM Ha
pesynbTaThl
06y4YeHuns

AKTUBHbIE

Yacsbl
hopmbl, yac.

TeMbl nekuuii

YyebHada aesaTeNlbHOCTb

CemecTp: 2

AnpakTuueckas equHMua: MexaHuKa

1. KnHematumka matepuanbHoM
TOYKW, CPEAHSAS U MTHOBEHHas
CKOpOCTb, Npeo6pa3oBaHus
Canunes. YckopeHue. BEeKTOPHbIi,
KOOPAMHATHBIV U "eCcTeCTBEHHbIN"
Crocobbl ONUCaHNS LBUKEHUS.

2,3,4

CnywiaeT NeKkuuto, aHamsnpyer,
3anuCbIBaET CyLLECTBEHHOE

2. Macca. Cuna. 3akoHbl HbtOTOHa.
Mmnynbc yacTuubl. imnynbc
cucTembl YacTuu. OCHOBHOE
ypaBHeHVe AMHAMUKKX. 3aKOH 10,2, 3,4, 7, 8,
coxXpaHeHuns umnynsca. LieHTp 9

Macc CUCTEMbI YacTuL,. 3aKOH
[BWKeHWA LeHTpa macc. Cucrtema
LieHTpa MHepLun.

CnywaeT NeKuuio, aHaI3NpyeT,
3anuCcbIBaeT CyLLLECTBEHHOE




3. PaboTa 1 MOLLHOCTb.
MoTeHuMansHbIE CUAbI.
KunHeTunyeckas aHeprus un
noTeHUMabHas aHeprus. 3akoH
COXpaHeHWs NOJHOVA
MeXaHWNYeCKOM 3HEPTUN CUCTEMBI.
AGCONOTHO yNpyruii 1 abContoTHO

Heynpyruii yaapsl.

2,3,7,8,9

CnywaeT NeKuuio, aHaI3NpyeT,
3anyCcbIBaeT CyLLLECTBEHHOE

4. KuHemaTunKa BpaLiaTesisHoro
[BVKeHWS. BeKTOpbI YroBoi,
NVHENHOW CKOPOCTU M YCKOPEHUS.
MOMEHT MHepumMn TBEPLOrO Tena.
Teopema LLTeiHepa

10, 2

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLECTBEHHOE

5. JMHaMuMKa BpaLaTenisHoro
ABVXeHUsi. MOMEHT cu,
ypaBHeHWe AMHAMUKM
BPALLATE/IbHOTO ABUKEHUS.
MOMEHT nmnynbca YacTuLpbl 1
CUCTeMbl YacTuL. 3aKoH
COXPaHEHUsi MOMEHTAa MMMy bCa.
DHeprua BpaLlaTesibHoro
LBUKEHNS.

1,2

CnyLwaeT NeKUuio, aHaN3NpYeT,
3anucbIBaeT CyLL|eCTBEHHOE

6. HenHepunasbHble CUCTEMBI
oTcyeta. Cunbl MHepumn. Cuna
Kapuonuca. MexaHvika Ten
nepeMeHHOMN Macchl. PeakTvBHas
cuna.

1,2

CnyLiaeT NeKkuuto, aHamsnpyer,
3anmnCcbIBaeT CyLLECTBEHHOe

Anpaktudeckan egnHmua: MexaH

nyeckme KonedbaHus

7. KonebatesibHble NPoLecChI.
XapaKTepucTUKM KonebaHwii.
Mogenb rapMOHNYecKoro
ocumnnstTopa. MaremaTuyeckuii n
(hU3NYECKNIA MASTHUKN.
AnddepeHumansHoe ypaBHEHME
KonebaHWii 1 ero peLLeHune B
KOMM/IEKCHOM 1
TPUIrOHOMETPUYECKON opMe.
CBo60/Hble 3aTyxatoLime
KonebaHwus, 1O6POTHOCTb.
LnddepeHumansHoe ypaBHEHME
3aTyxaroLmnx KonebaHuii n ero
peLueHve. eKpeMeHT 3aTyxaHus.

2,3,4

CnywaeT NeKUuio, aHaN3NpYeT,
3anucbIBaeT CyLL|eCTBEHHOE

8. BbIHYXX1eHHble KOnebaHws.
3aBMCMMOCTb YacTOTbl KOonebaHWii
OT YacTOTbl BbIHYXXAAOLLEV CUTbI.
fBneHne pe3oHaHca. CnoxeHuve
Kone6aHWii 0AHOro Hanpa./eHns ¢
paBHbIMW 1 B/IM3KMMI YacToTaMmu,
OreHuns. MeTop BEKTOPHbIX
Avarpamm, HaxoxaeHue
amnanTyapbl 1 HavyanbHO hasbl
pe3ynbTUPYIOLLEro KonebaHms.
CnoxkeHve B3aMMHO
nepneHAnKyNapHbIX KonebaHui.

2,3,4

CnyLuaeT NeKUMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE

AnpakTtudeckan egnHmya: OCHOB

prEﬂﬂTMBMCTCKOﬁ

MeXaHUKN

9. OCHOBbI PeNATUBUCTCKOM
MeXaHWKU

0

2

1,2

CnywaeT NeKuuio, aHaI3NpyeT,
3anycbIBaeT CyLLLECTBEHHOE

AnaakTuueckas equHMLAa: MonekynsipHas (CTaTucTuueckast) rsnKa 1 TepMoaMHaMmKa




10. Makpockonunyeckasa cuctema.
MUKpO- 1 MaKpOoCKomnun4yeckme
napameTpbl CUCTEMBI;
CTaTUCTUYECKNIA U
TePMOLMHAMUNYECKNIA MeTOpb!
OrnuncaHuns CBONCTB MaKpOCUCTEMBbI.
CoCTOAHMA 1 NMPOLIECCHI.

10,5, 6

CnywaeT NeKuuio, aHaI3NpyeT,
3anyCcbIBaeT CyLLLECTBEHHOE

11. KnHeTnyeckaa Teopus
naeanbHbIX rasos. [asneHvie u
Temneparypa ngeansHoro rasa.
OcHoBHOe ypaBHeHue
MOJIEKYNAPHO-KNHETNYECKOIA
Teopuu raszos. OnbITHbIE 3aKOHbI
nfeasbHOro rasa.

10,5,6,7

CnywaeT NeKuuio, aHaI3NpYeT,
3anyCcbIBaeT CyLLLECTBEHHOE

12. Yucno creneHei cBobopl
MOJieKy/bl. PacnpeseneHve
3HEpPrum rno cTeneHsM cBoboAb!.
BHyTpeHHAsA aHeprus rasa
MHOTr0aTOMHbIX MOJEKY/I.

10,2,6,8

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLLECTBEHHOE

13. MNepBoe Havaso
TepMoAMHaMUKK. PaboTa rasa npu
n3MeHeHuUM ero obbema. Tensora.
TennoemkocTb. Mi3onpovecchl B
pamkax MepBoro Havana
TepMoAUHaMUKK. AanabaTnyecKunin
npoLecc. Y paBHeHNs aanadarbl.

10,12,2,6,7

CnyLiaeT NeKkuuto, aHamsnpyer,
3anmnCcbIBaeT CyLLECTBEHHOe

14. Umnknbl. ObpaTrMble 1
HeobpaTtuMble npoLeccel. MoHATHe
3HTpOMUK. 3aKOH BO3pacTaHus
3HTponuu. BTopoe Havano
TepMoguHaMuUKK. TpeTbe Havasno
TePMOAUHaMUKK. TennoBble
ABuratenn 1 xXonoaunbHble
mMawvHbl. KMA. Lnkn KapHo.

10,12, 2

CnyLiaeT NeKkuuto, aHamsnpyer,
3anmCcbIBaeT CyLLECTBEHHOe

15. PacnpepaeneHve Makceenna ans
CKOPOCTE MOJIEKY/I.
CpepHekBafpaTUyHas CKOPOCTb
MOJIEKYN, CpefHeapudmeTyecKas
1 Hanbosee BepOATHasA CKOPOCTH
mosekyn. PacnpegeneHue
bonbumaHa. bapomeTpuyeckas

(hopmyna

10,12, 2

CnyLaeT NeKuuto, aHamsnpyer,
3anmCcbIBaeT CyLLECTBEHHOe

16. KnHetuueckme asneHuns. AnmHa
cBo60aHOro npobera. Augdysns,
TEnNonpPoOBOLHOCTb, BA3KOCTb.
FABNeHns nepeHoca B NPupoae 1
TEXHUKe.

10, 12, 2

CnyLaeT NeKkuuto, aHamsnpyer,
3aMuCbIBaET CyLLECTBEHHOE

JnpakTudeckan egnHmnua: SnekT

pocTaTtnKa n NOCTOSIHHbIA TOK

17. SnekTpocTaTtuka. 3akoH
KynoHa. Hanps»xeHHOCTb
3neKTpuyeckoro nong. MNone
TOYeyHoro 3apsga. MNpuHumn
Cynepnosnumm nonei.
DNeKTPUYECKOe None AUnons.

10, 11, 2

CnyLuaeT NeKUMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE




18. lNoTOK BekTOpa. Teopema
"aycca B MHTerpasnbHoM v
AndgdepeHUmMansHOR hopmax.
MpuMmepbl BbIYUCEHUS
HanpsXXeHHOCTEN Monen ¢
MOMOLLbIO TeopeMbl Maycca.

10, 2,7

CnyLLaeT nekuuto, aHanusnpyer,
3aMucbIBaeT CyLLIECTBEHHOE

19. PaboTa no nepemMeLLeHnto
3apaga B nose. NMoTeHUMaNbHOCTb
3/1IEKTPOCTATUYECKOro MoSA.
Teopema 0 LMpKynAaUnMK BeKTopa
Hanps>keHHocTn. loTeHuman
3/1IEKTPUYECKOr0 NOS, PasHOCTb
MOTEHLMNASOB, 3KBUMOTEHLMA/bHbIE
MOBEPXHOCTM. HanpsXeHHOCTb Kak
rpagveHT noTeHumana.

10, 2

CnyLLaeT nekuuto, aHanusnpyer,
3anucbIBaeT CyLLIECTBEHHOE

20. [In3aneKTpUKN B 3N1EKTPUYECKOM
none. Mongpusaums AM3aNeKTPUKOB.
MoBefeHVe AMNONSA BO BHELLIHEM
3N1eKTPUYeCKOM nosie. Bektop
nonapusauumn. Bektop
3/1IEKTPUYECKOTO CMELLIEHNS.
Teopema [Maycca an1s BekTopa
3/IEKTPUYECKOT0 CMELLIEHNS.

10, 2

CnywaeT NeKuuio, aHaI3NpYeT,
3anyCcbIBaeT CyLLLECTBEHHOE

21. MNMpoBOAHUKM B
3/1IEKTPOCTATUYECKOM MOJIe.
[MoBEPXHOCTHbIE 3apafbl.
AneKTpnYecKoe nose B 06beme
NPOBOAHMKA. DNEKTPUYECKOE Mnone
Yy NMOBEPXHOCTU MPOBOAHUKA.
KoadhduumeHTbl eMKOCTA 1
B3aVMMHOI eMKOCTU NPOBOAHUKOB.
KoHgeHcaTopbl. EMKOCTb
KOHAeHcaTopa. dHeprus
B3aVIMOJECTBMA 3NEKTPUYECKNX
3apAf0B. SHeprus 3apaXeHHoro
KoHAeHcaTopa. MNoTHOCTL 3Heprum
3/1EKTPOCTATUYECKOTrO MoJs

10,12,8,9

CnyLuaeT NeKUMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE

22. T10CTOAHHBII 3NeKTPUYECKUIA
TOK. Cuna 1 nIoTHOCTb TOKa.
3akoH Oma B MHTErpabHo 1
anddepeHumnansHoi gopme.
Pa6oTa 1 MOLHOCTb TOKa. 3aKOH
xoyns - NleHua. CTOpOHHME
cunbl. 94C. 3akoH Oma gns
Heo4HOPOLHOr0 y4acTKa Lenu.
HanpskeHve 1 pasHoCTb
noTeHumasnos. Mpasuna Kupxroga.

12,2,3,7

CnyLaeT NeKkuuto, aHamsnpyer,
3anmCcbIBaeT CyLLECTBEHHOe

23. Knaccunyeckasa Teopus
NpoBOAUMOCTU. HeoMmnyeckne
NPOBOAHMKM. MoHATHME
BO/IbTaMMEPHO XapakKTepuUCTUKM.
CBepxnpoBoANMOCTb.

12,2,3,6

CnyLaeT NeKuuto, aHam3npyer,
3anmCcbIBaeT CyLLECTBEHHOe

Cewmectp: 3

AnaakTuyeckas eanHULIA: N1eKTPOMarHeT3m




24. BeKTOp MarHUTHON MHAYKUMN.
MarHuTHOoe none AByXyLLlerocs
3apsAaa v NPOBOLHMKA C TOKOM.
®opwmyna buo-Casapa-Jlannaca.
PacueT nosei, co3faBaemMbix
NPAMOJIMHENHBIMU U KPYTOBbIMU
NPOBOAHNKaMM C TOKOM.

2,3,4

CnywaeT NeKuuio, aHaI3NpyeT,
3anyCcbIBaeT CyLLLECTBEHHOE

25. Teopema 0 UMpKynsauum
BEKTOpa MarHUTHOW UHAYKLMN.
PacueT noseit BHyTpW coneHomza un
Topouga. PacnpegeneHme
MarHWTHOro Mnoss B CeYeHUn
Kpyrnoro nposofja ¢ TOKOM.

2,3,4

CnyLLaeT nekuuto, aHanusnpyer,
3anucbIBaeT CyLLIECTBEHHOE

26. B3anmopencTaue
napannienbHbIX NPOBOAHNKOB C
TokoM. Cuna Amnepa. Cuna
JNopeHua. MarHWTHbIA MOMEHT
KOHTYypa ¢ TOKOM. MexaHU4ecKuii
BpaLLatoLLMIA MOMEHT,
AENCTBYIOLMIA HA KOHTYP C TOKOM
B OZLHOPOZAHOM MarHUTHOM MoJie.
MarHuTHbI NOTOK. Teopema
["aycca gna MarHUTHOro nons.
PaboTa no nepemeLLeHNIO
NMPOBOLHVKOB C TOKOM B
MarHUTHOM MoJsie.

2,3,4,7

CnywaeT NeKuuio, aHaIN3NpYeT,
3anuCcbIBaeT CyLLLECTBEHHOE

27. MarHuTHbI MOMEHT aToma.
MarHuTHoe nose B BeLLECTBe.
MarHuTHasi NPOHMLLaeMOCTb
Ycnosus Ana nons Ha rpaHuLe
pasgena AByX MarHeT1KOB.
MapamarHeTnKu, gnamarHeTuKu,
(heppoMarHeTUKu,
aHTuheppomMarHeTuku. M'muctepesunc
B (PeppOMarHeTmKax.

2,3,4

CnywaeT NeKuuio, aHaI3NpyeT,
3anycbIBaeT CyLLLECTBEHHOE

28. fBneHne aneKTpoMarHMTHOW
NHOYKUMKM Buxpesoe
3/1IEKTPUYECKOE Nose. 3aKoH
31eKTPOMarHUTHOW UHAYKLUN
®apagesd. MNpaswno JleHua.

2,3,4

CnyLUaeT neKuuto, aHanu3npyer,
3aMucbIBaeT CyLLIECTBEHHOE

29. fBneHne caMOnHAYKLMK.
WHAYKTUBHOCTL MPOBOAHUNKA U
coneHounga. MNepexofHble
NPOLecchl NPU BKIOYEHNN 1
BbIK/IHOYEHMN TOKA B
3NEeKTPUYECKOi Lenun. Bpems
penakcauuy. BsavMHas nHAyKuus.
TpaHcthopmarop. 3Heprus
MarHUTHOr o noJsis.

2,3,4

CnyLuaeT NeKUMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE

30. CncTemMa ypaBHEHNIA
Makcsenna gns
3/1EKTPOMAarH1THOrO Nosns B
NHTErpanbHow
anddepeHumnansHoi gopme.
INoHATME O TOKe CMeLLeHNs.
KBasucTawoHapHoe npubnuxeHue.
MeToAbl peLleHns ypaBHEeHWIA
Makcsenna. 3NeKTpoMarHuTHbIE
NnoTeHLnasbl.

1,2

CnyLUaeT nekuuto, aHanm3unpyer,
3aMuCbIBaeT CyLLIECTBEHHOE




Anpaktuyeckada eagnHuua: 31'IEKTpOMaFHI/ITHbIe KonebaHus

31. SnekTpuyeckme
KonebartenbHble NPoLecchbl.
XapaKTepucTUKN KonebaHwui.
Kone6ate/bHblii KOHTYP.
Mpeobpa3oBaHns 3HePruun.
3aTyxatoLLme KonebaHus.
J06pOTHOCTL.

2,3,4

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLECTBEHHOE

32. BblHYXX[IeHHble 3N1eKTpUYecKme
Kone6aHwusl. MepeMeHHbIl TOK.
MeTop BEKTOPHBIX AnarpaMm.
Pe3oHaHC TOKOB, pe30oHaHC
HanpsHKeHW.

2,3,4

CnyLaeT NeKuuto, aHamsnpyer,
3anmCcbIBaeT CyLLECTBEHHOe

AnpakTtundeckan eguHmua: BonHb

33. BonHoBbIe MpoLeccsl.
OfHOMEepHOe BOJTHOBOE ypaBHeHVe
1 ero peLueHne. BonHOBOe Yncho.
3aTyxaHue BOJIH. HapacTaHue
amnnTy bl BOSH B aKTVBHbIX
cpefax. BonHoBbIe NakeTol.
dasoBas 1 rpynnosas CKOPOCTW.

2,3

CnyLUaeT nekuuto, aHanu3npyer,
3aMuCbIBaeT CyLLIECTBEHHOE

34. AKycTuKa. AKyCTUYecKme
BOJIHbI B ra3006pa3sHbIX, XXWUAKMX 1
TBepAbIX cpefax. CKOpoCTb 3BYKa.
3aTyxaHue yrnpyrux BosH.
VIHTeHCUBHOCTb 3BYKa, feunben.
YacTOTHbINi CNEKTP 3BYKOBOIO
CUTHaNa. Y NbTpasByK, NH(PPa3BYK.

2,3,4

CnyLUaeT nekuuto, aHanu3unpyer,
3aMuCbIBaEeT CyLLIECTBEHHOE

35. DneKTpomarH1THbIe BOMHbI, UX
OCHOBHbIe CBOIACTBA. MOTOK
aHeprun, Bektop MolTuHra.
Mepefaya aneKTPO3IHEPrn BLOSb
NPOBOAHMKOB C TOKOM. 13n1y4eHme
3/1EKTPOMArHUTHbIX BOJTH.
AunonsHoe nsnyyeHve. bamxHas,
NPOMEXYTOUHAs N Aa/ibHASA 30HbI
n3ny4yeHus. Npunem BOJSH.
AHTEHHbI.

2,3,4

CnywiaeT NeKuuto, aHamsnpyer,
3anucbIBaET CyLLECTBEHHOE

Jnpaktudyeckas egnHnua: BonHoBas ontuka

36. M'eomeTpuyeckas 1 BoNHOBasA
onTuka. VIHTepdepeHLMs BOMH.
INoHATNE KOorepeHTHOCTU. PacuyeT
NHTEP(EPEHLIMOHHOWN KapTWHbI OT
[IBYX KOr€PeHTHbIX NCTOYHMKOB.
OnTunyeckas gnuHa nyTu.
VHTephepeHLms CBeTa B TOHKMX
NaeHKax.

2,3,4

CnywiaeT NeKkuuto, aHamsnpyer,
3anucbIBaET CyLLECTBEHHOE

37. MpuHumn ToireHca-PpeHens.
MeTop 30H ®peHens. Aupakums
®peHens Ha KpyrioM 0TBepCcTUn 1
ancke. Oudpakums dpayHrodepa
Ha ey n angpakuMoHHOM
PeLLETKE.

2,3,4

CnywaeT NeKuuio, aHaI3NpyeT,
3anyCcbIBaeT CyLLLECTBEHHOE

38. MNonapusaumsa ceeta. 3aKOHbI
bptocTepa n Mantoca. ucnepcus
cBeTa. BOMIOKOHHas onTtuka.

2,3,4

CnyLuaeT NeKuMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE

AnpakTnyeckas eamHnLa: KBaHToBasi onTuka




39. 3aKOHbI TEM0BOro U3yYeHNs.
3akoHbl CTethaHa-bonbLMaHa,
BuHa. Teopus MNnaHka. SdekT
KomnToHa, hoToathexT.

2,3,4

CnywaeT NeKUuio, aHaU3NpYeT,
3anucbIBaeT CyLL|eCTBEHHOE

AvpakTrnyeckas eanHuua: KBaHToBas (hmsnka u rismka atoma

40. BonHbl ge-bpoiins.
KopnyckynsipHO-BO/IHOBOWA
Ayann3m. CooTHOLLEHME
HeonpeaeneHHOCTU. Y paBHeHe
LLpeanHrepa. BonHoBas (yHKLNS
W ee CMbIC/1. QHEPreTUyecKunii
cnekTp. MpocTeiiine
KBaHTOBO-MeXaHW4eCcKme 3aa4u.

2,3,4

CnyLUaeT nekuuto, aHanm3npyer,
3aMuCbIBaeT CyLLIECTBEHHOE

41. KBaHTOBas Teopus aToma.
Tabnuua MeHgeneesa. Cnekrtpel
MOMEKYN U KPUCTaNSIOB.
HaH031eKTPOHMKa.

2,3,4

CnyLuaeT NeKuMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE

42. CoBpeMeHHble (hn3nYecKune
MPUHLMMbI paboTbl NEPBUYHBIX
npeobpa3oBaTteseil B aBTOMaTUKE K
N3MEPUTE/NIbHON TEXHWKE

1,2

CnyLUaeT nekuuto, aHanm3npyer,
3anucbIBaeT CyLLIECTBEHHOE

AupakTndeckas eguHMLA: SMeMeHTbl A4epHO

N PU3MKM 1 PU3NKKM 3ne

MEHTapPHbIX YacTuL,

43. AneMeHTbI ALePHON (PU3NKK 1

CnywaeT NeKuuio, aHaIN3NpYeT,

(PU3MKM 3NeMEHTapHbIX YacTuL, 0 4 2,3,4 3anuncblBaeT CyLLIeCTBEHHOE
Tabnuua 3.2
CcbIfIKN Ha
Tembl nabopaTopHbIX paboT AKTUBHbIE | (o0, pe3ynbTaThbl YuyebHasa gesaTesibHOCTb
(popmb, Hac, 06y4eHus

CemecTp: 2

AupakTndeckasa egnHuua: MexaHuka
Mcnonb3yeT 3aKOHbI COXpaHeHUs
3Heprum n nMnynsca ois

1. N3mepeHune HaYalbHOW CKOPOCTH 06bACHEHNS NOTYYEHHbIX

nysin ¢ NOMOLLbHO 4 6 1,10, 11 pe3ynbTatos. Monyyaer oueHKy

6aNIMCTUYECKOTO MasTHUKA. MOrPeLLIHOCTN N3MePSEMO
BE/IMYMHBI U UCTMOSb3YeT eé npu
MOCTPOEHUU rpagmnka.
Onpegenser MOMEHT MHepLUK

2. OnpegeneHne MOMeHTa NHEPLA 4 4 110 12 MasTHUKa Obepbeka ana Tpéx

MasaTHMKa Obepbeka

NONOXXEHWNIA FPY3VKOB
OTHOCWTE/IbHO OCY MasATHUKa

AvpakTuueckas equHMLa: MonekynsipHas (CTaTucTu

yeckas) (pusmka n TepmogmMHamMmKa

3. OnpegeneHne OTHOLLIEHUS
TennoemMKocTeil MeTogom KnemaHa 4
n Jesopma.

1,10, 11, 12, 5,
6,89

OO6BACHSET € PUNYECKON TOUKN
3peHns pasnnumne mexay Cp u
Cv. PaccunTblBaeT Mokasatesb
aguabatbl. CTpouT pabounii
umknsocax T-S,P-V,P-T.

AvpakTnyeckas eqnHMLA: DNeKTPOCTaTUKA M MOCTOSAHHBIN TOK

4. V13yyeHne paboTbl UCTOYHUKA
nuTaHna

1,11,12,9

Viccnenyet 3aBUCUMOCTb
MOME3HON MOLLHOCTY 1
MOLLIHOCTM MOTepb OT
CONPOTWBNEHMNS NOTePb U
BHYTPEHHEro CONnpPOTMB/IEHUA

NCTOYHUKa.

Cewmectp: 3




AVpakTnyeckas eanHMLA: DNeKTPOMarHeTU3Mm

5. OnpegeneHve yaensHOro 3apaga
3/1IEKTPOHa METOAOM MarHeTpoHa.

1,10,12,6,7

OnpefensieT yaenbHblii 3apsg
3M1eKTPOHA METOJOM UMCNIEHHOIO
MOZENMPOBAHNS ABUKEHUS
3M1EKTPOHA B 3/IEKTPUUYECKOM 1
MarHUTHOM MONSX MarHeTpoHa

AvpakTnyeckas eanHMLAa: NeKTPOMarHUTHbIe KosebaHms

6. CoOCTBEHHbIE
3NeKTpoOMarHUTHbIE KonebaHus.

1,11,2

3mepsieT nepuog n amnantygy
KonebaHWii Ha sKpaHe
ocumnnorpada. CTpouT rpadmk
3aBMCUMOCTM Neproja
KonebaHuii B KOHType OT
eMKOCTI, oraputMmnyeckoro
[EeKpeMeHTa OT CONPOTUB/EHUSA
Harpy3Kku, HaxoAUT KpUTUYeCcKoe
CONPOTUB/EHME.

AnpakTtudyeckan egnHuua: BonHoBas ontuka

7. V13yueHne nHTepgepeHLmMn ceeTa
OT ABYX LUENei.

1,11

Mo MHTepgepeHLMOHHO
KapTuHe onpeaensiet
paccTosHME MEXAY LLEeNAMU,
CNYXaLMMN UCTOYHMKAMM
KOrepeHTHOro CBeTa.

AnpakTuuyeckas eanHuLa: KBaHToBast unKa v usmnka atoMma

MeToA0M YnC/ieHHOro
MOZE/IMPOBaHNA AN(paKLmm

8. Anhpakums MnkpoyacTumu, 0 4 1 MUKPOYaCTUL, Ha OTBEPCTUM
onpenensieT BUA uccnegyembix
YyacTul,.
Tabnuua 3.3
CcbINIKM Ha
< | AKTUBHbIlE
TeMbl NPaKTUYECKNX 3aHATUI Yachbl pe3ysibTaThbl YyebHas aeATe/IbHOCTb
(popme, Hac, 06y4eHus

Cemectp: 1

AvpakTnyeckas eguHmLa: PUNYECKME OCHOBbI K/1acCMUECKON MeXaHNKIM

1. KnHematuka. PelleHne 3ada4 B

cnonb3yeT BEKTOPHYIO (hopmy
3a/)aHns NepemeLLeHNs,
CKOPOCTHU, YCKOPEHWS.

0 6 1 Bbi6ypaeT cnocob pacueTa.
BEKTOPHOM BUJE.
Ecnv BO3MOXHO, MPOBOANT
pacyeT pas/IyHbIX CUCTEMax
KOOpAMHAT.
PaccumnTblBaeT KMHeMaTUYeCKme
2. KvHemaTtuvka BpaLlaTesisHoro
0 4 1 XapaKTepuUCcTUKK
LBUKEHNS
BpaLLlaTe/IbHOr 0 ABVKEHUS.
PeLuaeT 3afja4y B BEKTOPHOM, a
3. JnHamMuKa nocTynaresisHoro afiary B BEKTOP
3aTeM B CKanspHou thopwme.
[BWKEHUS. 3aKOHbI HbOTOHA. 0 4 1
BbluncnseT paboTy ¥ MOLLHOCTb
Pa6oTa, MOLLHOCTb.
CUJIbI.
4. 3aKOH COXpaHeHus nMnysbca n o
o o PeluaeT 3afa4y B 1a60paToOpHOM
SHEPrUKn. YNpyrum v Heynpyrui 0 4 1

yAap.

cucteme otcyéra (J1CO).

AvpakTnyeckas eagnHuua: MonekynsipHasi pusmMka u TepMoanHaMmka




5. YpaBHeHMe COCTOSAHMUSA

CTpouT rpaukm n3onpoLeccos
B pasninyHbIX ocsax. MpumeHseT
ypaBHEHWs COCTOAHUA

naeasnbHOro rasa. 0 1 nieasnbHOro rasa i pacyeta
(hyHKLMIA cOCTOAHUA
nfeanbHOro rasa
[MpumeHseT nepBoe Havyas1o
6. MNepBoe Hayano TepMOSUHAMUKMN, 0 1 TEPMOANHAMIKA K
nsonpoueccam. Vicnonb3syet
ypaBHeHWe afinabaTsbl.
PaccunTblBaeT K.M.A.
7. BTOpOe Hayasio TepMOAUHAMUKMN, 0 1 NPOCTEMLLNX LMKIIOB.
Linkn KapHo. Vcnonb3yeT rpadyikv LMK/IOB B
ocax P -V.
OnpakTnyeckasn eguHuLa: OneKTpocTaTnKa
OcBaviBaeT OCHOBHbIe
8. 3akoH KynoHa. HanpsxeHHOCTb npeacTaBieHns 3NEKTPOCTATUKM,
3M1eKTpMYecKoro nons. MpuHumn 0 1 paccunTbLIBaET HaNpPsXeHHOCTH
cynepnosunumn. nonei, NPUMEHSET NPUHLMN
CynepnosnLmu.
OnpakTnyeckas eanHmua: MNMocTOAHHbIA TOK
o o MpumeHseT 3akoHbl OMa ans
9. INOCTOAHHBIN 3MEKTPUYECKNIA o
TOK. 0 1 yyacTKa Lenu 1 ans nosiHou
Uenmu.
CemecTp: 2
OnpakTnyeckan eguHuua: MexaHvka
Vcnonb3yeT BEKTOPHYtO hopmy
3a[jaHnA NepemMeLLeHNs,
110 2.3 4. 7 |CKOPOCTH, yCKOpEHUS.
10. KnHemaTuka. nHamuka. 0 ’ ,8 ’ 9’ ' ' |Bbl6bypaeT cnocob pacyeTa.
' Ecnu BO3MOXHO, NPOBOAUT
pacyeT pas/IMyHbIX CUCTEMax
KOOpAMHaT.
PeLuaeT 3asavy B 1abopaToOpHOIA
cucteme otcuyéta (JICO) m B
11. 3aKOH coxpaHeHWs UMnysbea U CHICTEME LieHTpa HHEpLM
3HEprun. YNpyruii n Heynpyruii 0 1,10,2,3,4,7
yiiap. (CUW). AHanmaunpyet
BO3MOXHOCTW 3TUX MOAXOA0B,
CPaBHWBAET UX.
PaccunTbiBaeT MOMEHTbI
12. KnHemaTtunka 1 gjuHammka WHEPLMWN MPOCTEMLLIMX TBEPAbIX
BpaLLaTeNbHOro ABMXKEHNS. 3aKOH 0 1,10, 12, 2, 7, 8 |Ten. Vicnonb3yet ypaBHeHe
COXpaHeHMsi MOMeHTa MMMy bCa. MOMEHTOB. [pUMeHseT 3aKOH
COXpaHeHMsi MOMEHTA UMY bCa.
13. Cuvnbl nHepumn. Cuna PeluaeT 3agaun B
Kopwuonuca. [1BuxeHue Ten 0 110 7.8 9 |HevHEpUMAZbHBIX cucTEMax

nepemeH HO Macchl, PeaKTUBHasA
cuna.

OTCHeTa 1 Ansa CUCTEM
ﬂepeMeHHOVI MaccCbl

AnpakTuyeckas egrHuLAa: MexaHU4Yeckme Kone6aHns




14. Mogenb rapMmOHUYecKoro
ocumnnaTopa. CocrasneHune
AndggepeHLnansHOro ypaBHeHNs
rapMOHMYECKOro OCLMNIATOpA.

1,3,4,7

MpyMeHSeT eanHbIN
3HEepreTUYeCKMin NOAXOA K
onuncaHuio KonebaHui
naeabHbIX CUCTEM Pa3/INYHON
(hn3nyecKoli NpUpoAbI.
CoctaBnseT guddepeHumnansHoe
ypaBHeHWe KonebaHuii.
OLueHMBaET B KaXKA0M
paccmMaTpvMBaeMOM Cry4ae
YCNOBUA NPUMEHUMOCTY MOAENN
rapMOHMYECKOro OCLMNNIATOPA.

15. 3aryxarowue konedbaHus

1,2,3,7

OnucbiBaeT KonebaHms
NPOCTEALINX (HN3NYECKNX
CUCTEM C YUYETOM CWUN TPEHUA U
COMpPOTUB/EHWS.

BbluncnseT oCHOBHbIe
XapaKTepUCTUKK 3aTyXaroLwmx
Kone6aHuii: KoathmuUmeHT
3aTyxaHus, NorapuMUYecKmnin
[EKPEMEHT, JOBPOTHOCTD.

16. BbIHY>XeHHbIe KOnebaHws.
CnoxeHue konebaHwui

1,2,3,7

WccnepyeT siBeHne pe3oHaHca.
Monyyaet hopmyny ans
BbIUYMCNIEHNA aMNIUTY bl
BbIHY)XXAEHHbIX KOnebaHui,
nccnepyeT Ha IKCTPEMYM,
nony4vaeT opmyny ans
PE30HAHCHO YacToThI.
MpUMeHsEeT MeTOL, BEKTOPHbIX
Avarpamm 4sis pacyeta
amnanTy bl ¥ Ha4abHOW (hasbl
pe3ynbTUpyoLLLEro KonebaHus.

AvpakTnyeckas eguHuua: MonekynsipHasi (CTaTuUcTu

yeckas) usmkKa n TepmMoaMHamMmKa

17. YpaBHeHMe COCTOAHUSA

CTpouT rpadmKm M30npoLLeccoB
B Pa3/IMUHbIX OCSX. MpUMeHseT
YPaBHEHUS COCTOSAHNSA

10,2,7,8,9
naeanbHOro rasa. nfeanbHOro rasa fns pacyeta
(hyHKLMIA coCTOAHUA
nfeanbHOro rasa
MprMeHseT 3aKOH
18. PacnpepeneHve aHeprum no paBHOMEPHOTO pacnpefesneHuns
cTeneHsiM cBo60b!. 1,10, 2 3HEprum no cTeneHsM ceo60Abl.
TennoeMKoCTb. PaccumTbIBaeT pas/inyHble BUAbI
TEMN/JI0EMKOCTEIA.
PaccunTbiBaeT BepOATHOCTU
19. PacnpegeneHus Makcsenna,
BOMbLIMAHA, SIBEHIMS! EPEHOCA, 1,6,7,8 MOJIEKY/T B UHTepBasax, cpegHue
BE/IMYMNHBI
MpuMeHseT nepsoe Hayaso
20. NepBoe Havano 1678 TEPMOANHAMMUKN K
TEPMOAMHAMUKU T n3onpotieccam. Micnonbsyet
ypaBHeHwe afnabartsl.
MprmeHseT
TEePMOANHAMUYECKOE U
CTaTUCTUYECKOE OMnpeseneHuns
21. SHTponua. Linknbl. Linkn 110 12 3HTpONUW. PaccumTbIBaeT K.n.A4.

KapHo.

NPOCTEALINX LIMKNOB.
Vcnonb3ayeT rpadyikn LMKIOB
naeanbHbIX TENI0BON MaLlMHBbI 1
X0NoAanbHNKa B ocax T -S.




Anpaktuyeckada eagnHuua: 3J'IEKTpOCTaTI/IKa M NOCTOSIHHbIA TOK

22. 3aKoH KynoHa.
HanpsKeHHOCTb 3/1EKTPUYECKOTO
nons. MpuHUMN cynepnosuuun.
Teopema [Maycca.

1,10,7

OcBaunBaeT OCHOBHbIe
npeLCcTaBNeHNs 3NeKTPOCTATUKMN,
paccunTbIBaeT HanpsXXeHHOCTH
nosei, NPUMeHseT NPUHLMN
Cynepnosuumm.

MpumMeHAeT Teopemy Maycca ana
pacueTa HanpsKeHHOCTU U
noTeHLMana aNeKTpruy4ecKoro
nons.

23. DNeKTPoeMKOCTb MPOBOAHMKOB.
KoHgeHcatopbl. AnanekTpuKku B
3/1IEKTPMYECKOM Mofe.

1,2,3,4

PaccunTblBaeT NnoTeHLMasbl
3NeKTPUYECKUX MONEN,
MCMo/b3yeT CBA3b MEXAY
Harnps»KeHHOCTLIO 1
NOTEHLMAIOM 3/IEKTPUYECKOr0
nons. PaccmartpuBaeT noeejeHune
NPOBOAHMKOB B 3/1IEKTPUYECKOM
nosne, paccynTbIBaeT
3/1EKTPOEMKOCTb. PaccumnTblBaTh
3HEPI IO 3/1EKTPUYECKOrO NONS.
MpumMeHAeT Teopemy [Maycca ana
BEKTOpa 3/IEKTPUYECKOr0o
CMeLLeHUA, paccunTbiBaeT
NonApu3aLmIo 1 Hanps>KeHHOCTb
3/1EKTPUYECKOrO NoNA B
OManeKTpukax. PaccmaTpusaet
YC/IOBUSA Ha rpaHuLie ABYX
[N3NEKTPUKOB.

24. TOCTOSAHHbIN 3NEKTPUYECKII
TOK.

1,10,11, 2, 3,
4,7

Mcnonb3yeT COOTHOLLEHUA
MeX[y 3apsAoM, CUON TOKa U
N/IOTHOCTLIO TOKA, NMPUMEHSET
3akoHbl Oma 1 Kupxroda.

CemecTp: 3

OnpakTtundeckasn egnHuua: SMeKTPOMarHeTu3m

25. [IBXXeHue 3aps>keHHbIX YacTuy,
B 3/1EKTPOMArHUTHbIX MOJAX.
PacyeT MarHUTHbIX Monei no
(hopmyne bro- Casapa- Jlannaca.

1,10,2,3,7

MprMeHSIeT OCHOBHOIA 3aKOH
AVHAMUKMN 419 ONUCAHWS
ABWKEHUA 3apPSAXXEHHOW YacTuLbl
B 3/1EKTPUYECKOM W MarHUTHOM
nose nog LercTB1EM CUTTbI
JopeHua. 3HakommuTcs ¢
npvmepamu NpakTU4YeCKoro
NPYMEHEHUS ABMEHNS.
Bbigenset npocTble (NpsMble W
KPYroBble) 3/1eMEHTbI B
MPOBOJHUKAX CI0XHOIA
KOHurypauum. MpumeHseT
(hopmyny bro- CaBapa- Slannaca
Y NPUHLMN CYNepnosuLnu.




26. PacyeT MarHUTHbIX Nonei No
Teopeme O LMPKyNALUmMmM BeKTopa

CpaBHVBaeT MeTO/bI pacyeta
MarHMTOCTaTUYECKMX MOeN.
BblbupaeT MeTo4 pacyeTta B
KOHKpeTHOW 3agaye. [ns
CUMMETPUYHBIX pacnpeeneHnii
TOKOB NPUMEHSET TEOPEMY O
LIMPKYNALMK BEKTOpa

MarHUTHOM VHAYKLNN. 0 1,10,2,3,7,9 MArHITHOM VHIYKLAY
[NpOBOAHUKM C TOKOM B MarHMTHOM OB0CHOBbIBAET TeopeT'quCKM
rlone. noBsejeHvie NPOBOLHUKOB C
TOKOM B OnbITe Amnepa.
BbIlunCnSeT cubl 1 MOMEHTbI
cun, BencTByOLLME Ha
NPOBOJHWKM C TOKOM.
WccnepyeT marHUTHbIE CBOMCTBA
27. MarHUTHbIA MOMEHT. atoma W ero rnosejeHue BO
MarHWTHbIA MOMEHT B MarHUTHOM 0 1234 ¢ |BHELUHEM MarH1THOM none
nosne. MarHMTHoe none B T PaccunTbiBaeT none B
BeLLleCTBe. MarHeTKax v Ha rpaHuLe
pasfena AByX MarHeTuKoB.
CpaBHUBaET NoTeHLMabHOe 1
BUXPEBOE 3/IEKTPOCTATUYECKNE
nons. NMpumeHsET 3aKOH
®dapages 1 npasuo JleHua gns
28. FIBNeHVe aNeKTpOMarHUTHOM peLleHns 3aga4
NHOYKUMW. VIHOYKTUBHOCT. 0 19234 PaccunTbiBaeT WHAYKTMBHOCTb

CamonHayKums. SHeprus
MarHWTHOro noss.

MPOBOAHWKOB. [MoNyYaeT 3aKOH
M3MEHEHUS CU/bl TOKA B
MOMEHTbI BK/OUEHUS 1
BbIK/IIOUEHWS 3N1EKTPUYECKOIA
Lienu. PaccunTbIBaeT SHEPruto
MPOCTENLLNX TOKOBbIX CUCTEM.

AvpakTnyeckas eanHMLA: NeKTPOMarHUTHbIE KoslebaHus

29. DneKTpuyeckme
KonebaTe/bHble NPOLIECChI.
XapaKTepucTMKM KonebaHuii.

PaccunTtbiBaeT napameTpbl

KonebaTenbHbIin KOHTYP. 0 1,10, 7
KonebaTeslbHOrO KOHTYypa.
MpeobpasoBaHmns SHEpPrmn.
3aTyxatoLme KonebaHus.
L06pPOTHOCTD.
30. BbIHYX[jeHHbIe 3M1eKTprYecKme
Kone6aHwusl. MepeMeHHbIl TOK.
PaccumTbIBaeT pe3oHaHCHbIe
MeTo/, BEKTOPHbIX Auarpamm. 0 1,10, 7
XapakTepucTUKK.
Pe30HaHC TOKOB, pe30HaHC
HanpsHKeHWA.
JnpakTtundeckasn egnHuua: BonHel
PaccunTbiBaeT napameTpbl
31. BosiHOBbIE MpoLecchl. 0 1,10,7 P P
BO/THOBbIX MPOLLECCOB.
32. AkycTuka. CKOpOCTb 3BYKa.
VIHTeHCMBHOCTL 3BYKa, Aeuunben. 0 110.7 WccnepyeT 0CHOBHbIE CBOCTBA
YacTOTHbIN CNEKTP 3BYKOBOIO T aKyCTUYECKUX BOJIH.
curHana.
WccnepyeT 0CHOBHbIE CBOMCTBA
33. OMeKTpOMarHUTHbIE BOSHbI 0 1,5 AY

9NEKTPOMarHMUTHbIX BOJIH.

AnpakTuuyeckas eqnHuLAa: BoiHoBasi onTuKa




34. NHTepdepeHums ceeTa.

4 1,10,7

PaccunTtbiBaeT
NHTEP(ePEHLIMOHHbIE KapPTUHBI B
TOHKUX MJIEHKAX W Pa3nyHbIX
NHTephepomeTpax. Boluncnser
WHTEHCMBHOCTbL CBETA U
NONOXEHME
NHTEP(ePEHLMOHHbIX
MaKCUMyMOB U MUHUMYMOB.

35. Aundpakums ceeTa.

4 1,10,7

MprMeHsaeT MeTo4 30H ®OpeHens
QNS aHann3a sBMNeHWI
Andpakunm dpeHens ons
pacyeTa AndpakLm Ha Kpyriom
OTBEPCTUM U ANCKe.
PaccunTbiBaeT AUMPaKLMOHHbIE
KapTWHbI NpY Angpakumm Ha
Lenm 1 andpaxLMoHHOR
peLleTKe.

AnpakTnyeckas eamHnLa: KBaHToBasi onTuka

36. 3aKOHbI TENMOBOr0O U3/TyYeHUs.
Teopus MnaHka. ekt
KomnToHa.

4 1,10,7

PaccumnTbIBaET M3/TyHeHNe
abCo/MIOTHO YepHOro Tena n Ten
C peanbHO n3nyyaTenbHOM
CMOCO6HOCTLI0. BbiBOAUT
3aKOHbI TEMMOBOTO M3/y4eHUs U3
(hopmynbl MnaHka.
PaccumTbIBaeT pas/inyHble
napameTpbl aghekTa KomnToHa.

AnpakTnyeckas eamHnLa: KeaHToBasi msmka u hrsmka atoma

37. BonHbl ae bpoiing,
COOTHOLLIEHVE HeornpeeNneHHOCTEi.
PelueHune ypaBHeHNa LLipeanHrepa
A9 Pa3NNYHbIX KBAHTOBbIX
cucTem.

4 1,10,7

Oco3HaeT (h13nYeCKyto
CYLLHOCTb BOMH fe bpoiins u
MCNONb3YeT COOTHOLLEHME
HeonpeaeneHHOCTe ANs OLEHKN
napaMeTpoB peasibHbIX
(hr3mMUecKMX NPOLLECCOB.
PaccumTbIBaeT BUL BOTHOBOWA
(hyHKUMK ans yacTuy,
3aHUMAKOLLMX Pa3nnyHble
3HEepreTUYeCKMe YPOBHH B
6eCKOHEYHO rnyboKol
noTeHupanbHo sime. OcBavBaeT
MOHATME (PYHKLMM NNOTHOCTK
BEPOATHOCTW, 3HAKOMUTCS C
NOHSATVMEM TYHHENMPOBAHWS,
OTPaXXEHNS 1 NPOXOXKAEHNS
yepes Gapbep

39. dusmyeckme NpUHLMMGI
paboThl NEPBUYHBIX
npeobpasoBatesnieli B aBTOMaTHKe 1
N3MEPUTENbHOMN TEXHUKE.

4 5,8

AHanm3npyeT irsnyeckme
MPUHLMMLI CO3MaHNS
MepBrUYHbIX NpeobpasoBaTeselt B
aBTOMATMKE U 13MEPUTENbHOIA
TEXHUKE.

Jnpaktundeckas eguHmua: SnemMeHTbl S4epHO

" M3NKK 1 GU3NKKM ane

MEHTapHbIX YacTuLy

38. AnepHble peakuuu.
PagnoaktmBHOCTb

4 1,10,7

PaccunTbIBaeT 3HEPreTUYecKmii
BbIXO/, SAEPHbIX peakLuid,
3yYaeT 3aKOHbI

pPafIM0aKT1BHOTIO pacnaja.




4. CamocTosiTe/lbHas pa6oTa o6yyatoLLerocst

CcbIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/TIbHON paboThbl pesynbTaTthbl
BbIMNOJIHEHWE [KOHCY/TbTaLnK
06yyeHus
Cemectp: 1
1 |KOHTp0ﬂbeIe paboTbl |1, 10, 12, 3 |6 |3

Mpu NOAroTOBKE CTYAEHT U3y4YaeT TEOPETUYECKMIA MaTepman 1 pellaeT Nofo6HbIe 3agaqn.: Mopnos b. b.
dunsmka. Teopus, 3afaqn, TeCTbl : yuebHoe nocobue / b. b. Fopnos, A. B. bapaHos, I'. E. HeBckas ;
HoBocub6. roc. TexH. yH-T. - Hosocmbumpck, 2008. - 278, [1] c. : vn.

2 |I‘Iop,r0TosKa K 3aHATUAM |1, 10,12 |17 |O

NS NOAroTOBKM K 3aHATUSAM HEOO6XO0AMMO CaMOCTOSTEIbHO U3YUYNUTL TEOPETUYECKMIA MaTepuas, MaTepuarn
3 OCHOBHOM (40MNOMHUTENLHON) 1 METOANYECKON nuTepaTypbl.: opnos b. b. ®usnka. Teopus, 3agauu,
TecTbl : y4ebHoe nocobue / b. b. Mopnos, A. B. bapaHos, I". E. Hesckast ; HoBOCUO. roc. TeXH. YH-T. -
Hosocunbupck, 2008. - 278, [1] c. : wn.

3 |I'Io,qr0TOBKaKaTTeCTau,VW| 1,10,12,2,3 |4 |4

CTy[eHT KOHCYNbTMPYeTCA C NpernojasaTesiemM No BONpocam Teopun, peLlieHns 3agad 1 opraHusauum
yyebHoi peatenbHocTu.: opnoB b. b. dusnka. Teopus, 3agayn, TeCTbl : yuebHoe nocobue / b. b. Fopnos,
A. B. bapaHos, I'. E. Hesckas ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2008. - 278, [1] c. : nn.

CemecTp: 2

1 [Pr3 1,10, 12 |10 E

Mpv NOArOTOBKe CTYAEHT M3yYaeT TEOPETUUECKMIA MaTepua v peLlaeT nofobHble 3a4a4mn.: Paboyas
TeTpaab No Kypcy "O6was usmnka™. Y. 2 : matepuasibl 4715 NPaKTUYeCKOW NHAMBUAYANIbHOR paboTbl MO
Kypcy nekuuia "O6uas guamka" (2 4acTb) And 2-ro Kypca (BevepHero otaeneHns) akynbtetoB ®JIA,
MT® / HoBocmb. roc. TexH. yH-T ; [cocT. H. KO. bepesnH]. - Hosocmbupcek, 2011. - 57, [1] ¢. : Tabn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154277 ®u3snka. dNeKTPOMarHeTU3M :
MEeTOAMYECKME YKa3aHWs : peLleHue 3aga4 no unsunke ana 1-2 KypcoB 4HEBHOM M 3a04HON hopM 06y4yeHns /
HoBocKb. roc. TexH. yH-T ; [cocT.: J1. M. PogHukosa, H. 4. ¥Yconbuesa, H. B. YnuepuHa]. - HoBocnbupck,
2012. - 53, [2] c. : un.. - Pexkum pocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750
Xpuctogopos B. B. O6wan ursnka [SneKTpoHHbIN pecypc]. HYacTb 1 : 31eKTPOHHbIl
yueb6HO-MeTOAMYecKuiA Komnnekce / B. B. Xpuctogopos ; HoBocu6. roc. TexH. yH-T. - HoBocubumpek,
[2011]. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3ar/. ¢ sKpaHa.

2 |I‘Io,u,r0TOBKa K NMPaKTUYeCKNM 3aHATUAM 1,10, 12 |15 |O

N5 NOArOTOBKM K 3aHATMAM HEOBXOAMMO CaMOCTOATE/IbHO U3YUUTb NIEKLMOHHbIA MaTepuasn, atepuan n3
OCHOBHOW (A0NONHUTENBHOMN) N METOANYECKOI NUTEpaTypbl. BbINONHUTL JOMalLHME 3adaHns.: Pabodas
TeTpafpb No Kypcy "O6Lwan ¢punsmka". Y. 2 : matepuasbl 4N NPaKTUYECKO NHAMBUAYANbHON paboTbl N0
Kypcy nekumid "O6wwan gumsmka™ (2 yacTb) Ans 2-ro Kypca (BeuepHero otaeneHus) gakynbtetos ®J1A,
MT® / HoBocmb. roc. TexH. yH-T ; [cocT. H. KO. bepesuH]. - HoBocmbumpcek, 2011. - 57, [1] ¢. : Tabn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154277 Xpuctogopos B. B. O6was pusmka
[3nekTpoHHbIV pecypc]. YacTb 1 : 3neKTPOHHbIN yuebHO-MeToAMYecKuniA Kommekce / B. B. Xpuctogopos ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ sKpaHa.

1,10, 11, 4, 5,

6,7,8 1 0

3 |MoparoToBka K n1abopaTopHbIM paboTam




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

4 |MoproToska k aTTecTaumy 11,10,12,2,3 |11 |10

CTy[eHT KOHCYNbTUPYeTCA C NpenojasartenieM Mo Bonpocam Teopuu, peLlieHns 3afay U opraHmsawum
yuebHOW fedTenbHOCT.: Paboyas TeTpafb No Kypcy "O6Lwwas usnka'. Y. 2 : maTepuasibl ans
NpaKTUYeCKon MHAMBMUAYaNbHOM paboTbl MO Kypcy nekuuii "O6Lwas gusnka™ (2 YacTb) Ans 2-ro Kypca
(BeyepHero oTaeneHus) dakynstetoB GS1IA, MTD / HoBocK6. roc. TexH. yH-T ; [cocT. H. FO. bepesuH]. -
Hosocubupck, 2011. - 57, [1] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000154277 ®u3nkKa. INeKTPOMarHeT13M : MeTOANYECKNE
yKaszaHus : peLleHune 3afay no guanke ans 1-2 KypcoB AHEBHOM 1 3a04HON opm 06yueHns / HoBocmb. roc.
TeXH. YH-T ; [cocT.: J1. M. PogHukoBa, H. . Yconbuesa, H. B. UuuepuHal. - HoBocnbnpek, 2012. - 53, [2]
C. : un.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 Xpuctoopos B. B. ObLias
(hn3nKa [OneKTpoHHbI pecypc]. YacTb 1 : aNeKTPOHHbIV y4ebHO-MeToANYeCKNiA komnnekc / B. B.
Xpuctogopos ; HoBocnb. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ 3KpaHa.

CemecTp: 3

1 [Pr3 1,10, 12 |10 5

Mpn NOAroTOBKE CTYAEHT 13y4yaeT TeOPETUYECKUIA MaTepuan 1 pellaeT Nofo6HbIe 3afaun.: dusmka.
AneKTpoOMarHeTu3M : MeTOANYECKME YKa3aHUA © peLleHune 3a4a4 no uanke ais 1-2 KypcoB [HEBHOM U
3a04HOI hopm 06yyeHms / HoBocmb. roc. TexH. yH-T ; [cocT.: /1. M. PogHukosa, H. A. Yconbuesa, H. B.
UnyepuHa]. - Hosocubupck, 2012. - 53, [2] ¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000173750 KBaHTOBas onTuka. KBaHTOBas MeXaHuKa :
METO/IMYECKME YKa3aHNA K PELLIEHNIO 3a1ad B Kypce o6Lleli guankn ans 1-2 kypcos ABT®, ®JIA, MTO,
AM®, MM, DB HeBHOI 1 BeyepHell (hopm 06y4yeHus / HoBocu6. roc. TexH. yH-T ; [cocT.: 3. b.
CenuBaHoBa, B. f. Ueuyes]. - HoBocnbupck, 2004. - 75 ¢. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar

2 |I‘Io,u,r0TOBKa K NPaKTUYECKNM 3aHATUAM |1, 10, 12 |15 |O

NS NOAroTOBKM K 3aHATUSM HEO6XO0AMMO CaMOCTOSTEIbHO U3YUNTh NEKLMOHHbIN MaTepua, atepuan 13
OCHOBHOW (OMONHUTENBHOW) N METOAMYECKON NNTepaTypbl. BbIMONHUTL AOMaLLHME 3afaHns.: Pu3mka.
SNeKTpOMarHeTU3M : METOAMYECKME YKa3aHWs : peLleHve 3a4ad no gusmke ana 1-2 Kypcos AHEBHOM U
3a04HOW (hopm 06yyeHmns / HoBocKG. roc. TexH. yH-T ; [cocT.: J1. M. PogHukoBa, H. A. Yconbuesa, H. B.
UnuepuHa]. - HoBocunbmpck, 2012. - 53, [2] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000173750 KsaHTOBas onTuka. KBaHTOBas MexaHuKa :
METOAMYECKME YKa3aHUA K PELLIEHMIO 3a4ay B Kypce o6Luei gunsmkun ana 1-2 kypcos ABTD, /1A, MTO,
3M®, ®IM, ®b aHEeBHOI 1 BevepHeli (hopm 06yyeHmns / HoBocu6. roc. TexH. yH-T ; [cocT.: 3. b.
CenuBaHoBa, B. . Ueuyes]. - HoBocnbupck, 2004. - 75 ¢. : .. - Pexxum gocTtyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar

1,10, 11, 4, 5,

678 11 0

3 |MoaroTtoBka K 1abopaToOpPHbIM 3aHATUSM




MoAroToBUTLCA K BbIMOHEHWIO MPEACTOsLLENA NabopaTopHOi paboTbl: KonebaHus v BOMHbI :
MEeTO/IMYECKME yKa3aHWs K 1abopaTopHbIM paboTam no ¢msmuke Ne 21, 23, 25-27 ans 1 1 2 KypcoB BCex
(hakynoTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: T. E. HeBckasa v ap.]. - HoBocmbmpcek, 2011. - 55, [1] c. :
nn., Tabn. Prsmnka TBEPLOro Tena. PrU3nyeckne OCHOBbI 3MIEKTPOHMKN : METOANYECKOE PYKOBOACTBO K
nabopatopHbim paboTam Ne 40-44, 48 / HoBocub. roc. TexH. yH-T ; [cocT.: A. H. MoaasIMHUKOB 1 ap.]. -
Hosocunbupck, 2011. - 65, [3] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000154110 OnTuKa : BONPOCHI 4/19 3aLLM1Tbl N1abopaTopHbIX paboT
no m3nke : MeTogMuecKmne ykasaHus / HoBocmb. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBblKoB,
B. B. Xpuctogopos]. - HoBocnbmpck, 2009. - 13 c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000121978 OnTunKa : METOANYECKOE PYKOBOACTBO K
nabopatopHbIM paboTam Ne 30, 32, 35 no (usnke 418 2-ro Kypca BCex crieuanbHocTeli / Hosocub. roc.
TeXH. yH-T ; [cocT.: B. J1. MaknuH v ap.]. - HoBocmbumpck, 2014. - 41, [2] c. : wn.. - Pexxkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000195482 3neKTpMYECTBO N MarHeTU3M : BONPOCHI A/151 3aLLMTbl
nabopaTopHbIX paboT Mo (hU3MNKe : MeTOAUYECKME YKa3aHUA 415 CTYAEeHTOB 1-2 KypcoB BCceX (haky/bTeToB /
HoBocub. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbigkos, B. B. Xpuctotopos]. - HoBocmbmpek,
2012. - 14, [1] c.. - Pexxmum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177499 ®usnka TBepgoro
Tena : BONPOChI A4 3aLMTbl 1a60paTOPHbIX PaboT NoO U3MKe : MeETOANUYECKNE YKa3aHUA 41 CTYAEHTOB,
BbINOMHAOLLIMX NabopaToOpPHbI NPaKTUKyM No Kypcy guankn / HoBocmb. roc. TexH. yH-T ; [cocT.: A. B.
BapaHos, B. B. [laBbigkos, B. B. Xpuctodopos]. - Hosocmbupck, 2010. - 14, [2] ¢.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000151215 31eKTpUUECTBO N MArHeTU3M : METOAMNYECKME
yKaszaHus K nabopaTopHbIM pa6oTam no gusmke Ne 10, 12, 13, 15, 16, 19 ans 1 n 2 KypcoB Bcex
(hakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: M. A. Kpanueko u ap.]. - HoBocnbupck, 2012. - 65, [1] c.
> uA.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177820 KonebaHus 1 BONHbI.
Bonpock! Ana 3almThl 1abopaTopHbIX paboT : MeToauYeckoe nocobue no gusnke ansa 1 v 2 Kkypcos /
HoBocmb. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [asbigkos, B. B. Xpuctothopos]. - HoBocnbupck,
2014. - 29, [1] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000195495

4 |MoproToska k aTTecTaumy 11,10,12,2,3 |11 |10

CTy[eHT KOHCYNbTUpYeTCa ¢ NpenogasatesieM Mo BOnpocam Teopuu, peLLlieHns 3agad U opraHmsalum
y4ebHON feATenbHOCTU.: PU3MKa. DNEKTPOMarHeTU3m : MeTOAMYECKMNE YKa3aHWA : peLleHue 3a4a4 no
thm3mke ans 1-2 Kypcos AHEBHON U 3a04HOI hopM 06yyeHmMst / HoBOCKG. roc. TexH. yH-T ; [cocT.: /1. M.
PogHukoBa, H. A. Yconbuesa, H. B. YnuepuHa). - HoBocnbupcek, 2012. - 53, [2] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000173750 KBaHTOBas onTuka. KBaHTOBas MexaHuKa :
METO/MYECKMNE YKa3aHNA K PeLLIEHMIO 3a1ad B Kypce obLulelt gusnkn ans 1-2 kypcos ABT®, ®JIA, MTO,
3AM®, ®IM, Pb aHeBHOI 1 BevepHeli dhopm 06yyeHmns / HoBocK6. roc. TexH. yH-T ; [cocT.: 3. b.
CenuBaHoBa, B. f. Ueuyes]. - HoBocubupck, 2004. - 75 ¢. : ui.. - PeXxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar

5. TexHonorus oby4eHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboThbl 00y4YatoLmMXcs, a TakxKe NPoBeAeHNs
KOHCYNbTaUuii NPUMEHSIOTCA MHPOPMAaLMOHHO-KOMMYHMKALMOHHBIE TeXHoMornn (Tabn. 5.1).

Tabnuua 5.1
[eaTenbHOCTb VIHhopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHO/IOT K

e-mail:shtygashev@corp.nstu.ru; MopTan

ViHhopMnpoBarve HI TY:http://ciu.nstu.ru/kaf/persons/20999
e-mail:shtygashev@corp.nstu.ru; JIN4HbIA TUNOBOIA

KoHcynbTpoBaHue canT:http://ciu.nstu.ru/kaf/persons/20999/edu_actions/timetables/
consult

PasmellieHme y4eoHbIX 3BC:https://ciu.nstu.ru/e-library/search

martepuasion




Tabnmuya 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Kofbl hopMmpyembIx

Ne HanmeHoBaHMe akTUBHbBIX (hopM .
KOMMETEeHLU M

1 |MpobnemMHbIi MeTO/ OlK.1;

®opmupyeMbie yMEeHHs: 36. 3HATh OCHOBHBIE 3aKOHBI (PH3UKHU, SBJISIONIHECS OA30BBIMHE TSI
petreHus 3a1a4 npodecCHOHAIbHOM e TETBHOCTH

Kparkoe onucanue npumenenns: [lenaror co cTyaeHTaMu OpraHU3yeT MPOOIEMHYO CHTYALHIO
Kacaromycst TpoBoaAuMOro skcrnepumMerTa. CtyneHTs paboTas B KOMaHax 1o 2-3 yejoBeka
pemaroT mpoOIeMHYIO 3a1ady.

6. MpaBunna aTTecTayum oby4varoLmMxcs No y4ebHon gucumnanHe

[ns atTecTaumm obyyaroLwmxca no AUCUMNINHE UCMOoSb3yeTcs 6aIbHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonstoLLas BbICTaBAATb OLEHKM NO TPaAULIMOHHOM LwiKane n 15-ypoBHesol ECTS.

KpaTkas nHhopmaums o BPC npuseseHa B Tab. 6.1.

Tabnmua 6.1
MuH. o
OueHvBaeMble BUbl eATE/IbHOCTU 06yYatoLmxcs 6amn MakcuMasibHbIin 6an

Cemectp: 1

IIpaxmuyeckue 3aHAMUL 20 40
Koumponwvneie pabome: 20 40
Savem: 10 20
CemecTp: 2

Jlabopamopnas Nel: 5 10

KoHTponupytoLmne MaTepuansl NPUBOAATCA B “MexaHuUKa W 3aneKTpocTaTika. Bonpock! Ans 3aluTbl 1abopaTopHbIX paboT Mo (uanKe : METOANYECKME YKasaHWsa Ans
BbINO/HSIOLLMX 1aBOPATOPHBIN NPaKTUKyM Mo (r3vke / HOBOCUG. roc. TexH. YH-T ; [cocT.: A. B. BapaHos, B. B. [laBbifkos, B. B. XpucTogopos]. - Hosocmbmpek, 2011.

16, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000166446"
5 10

Jlabopamopnas No2:
KoHTponupytoLmre MaTepuansl NPUBOAATCS B "INeKTPUYECTBO U MarHeTW3M : BOMPOCHI A5 3aLLyTbl 1a6OpaTopHbIX PaboT Mo (M3NKe : METOANYECKYE YKasaHUs ANs
CTyAeHTOB 1-2 KypcoB BCeX (hakynbTeToB / HoBOCWO. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbigkoB, B. B. Xpuctodopos]. - HoBocubupek, 2012. - 14, [1] c.. -

Pexkum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000177499"
5 10

Jlabopamopnas No3:
KoHTponupytoLme matepuanbl NPUBOAATCA B “MexaHuKa W 3neKTpocTaTiKa. Bonpock! A4ns 3alnThbl 1abopaTopHbIx paboT Mo GUanKe : METOANYECKME YKa3aHWa Ans
BbINO/HSIOLLMX 1aBopaTOPHbI NPakTUKyM Mo ¢u3vke / HoBOcuG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbifkos, B. B. XpucTogopos]. - Hosocnbmpek, 2011.

16, [3] c.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib _id=vtls000166446"

Jlabopamopnas Ne4.:

KoHTponupytoLme MaTepuansl NPUBOAATCA B “MexaHuKa W 3neKTpocTaTiKa. Bonpock! A4ns 3aluTbl 1abopaTopHbIX paboT Mo (uanKe : METOANYECKME YKasaHWsa Ans
BbINO/HSAIOLLYX N1aGOPATOPHbIV NPaKTUKYM No tnsuke / HoBOCKG. roc. TexH. yH-T ; [cocT.: A. B. BapaHos, B. B. [laBbiakos, B. B. Xpuctodopos]. - HoBocu6mpcek, 2011.
16, [3] c.. - Pexxum foctyna: http://elibrary.nstu.ru/source?bib _id=vtls000166446"

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

Jlabopamopnas Nel: 5 10

KoHTponupytoLmre MaTepuansl NPUBOAATCS B “SNeKTPUYECTBO 1 MarHeTW3M : BOMPOCHI A4S 3aLLyTbl 1a6OpaToOpHbIX paboT Mo M3NKe : MeTOANYECKIE YKa3aHUs ANs
CTyAeHTOB 1-2 KypcoB BCeX (hakynbTeToB / HoBOCKO. roc. TexH. yH-T ; [cocT.: A. B. BapaHos, B. B. [lasbigkos, B. B. Xpuctodopos]. - Hosocubupek, 2012. - 14, [1] c.. -

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

Jlabopamopnas Ne2:

KoHTponupytoLmre MaTepuansl NpUBOAATCS B "KonebaHus 1 BONHbI. Bonpocs! 415 3aliuTbl 1aGopaTopHbIX paGoT : METOAMYecKoe nocobume no usmnke Ans 1 n 2 kypcos
HoBocw6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbiakos, B. B. Xpuctodopos]. - HoBocubupck, 2014. - 29, [1] c.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib id=vtls000195495"

Jlabopamopnas Ne3: | 5 | 10




KoHTponupytowye MaTepuanbl NpUMBOAATCA B “"ONTUKA : BOMPOCHI /19 3aLUMTbI 1abopaTopHbIX paboT no (usnke : MeToAMYECKMe YKasaHus / HOBOCUG. roc. TeXH. YH-T ;
[cocT.: A. B. BapaHos, B. B. laBbiakos, B. B. Xpuctodopos]. - Hosocnéumpcek, 2009. - 13 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978"

Jlabopamopnas Ne4.: | 5 10

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

PI'3: 10 20
Ox3amen: 20 40

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

Tabnuua 6.2
Ko'qbl CDOprI KOHTPOA
KOMMNeTeH
e’ Pe3ynbTaTbl 06y4eHUA
i awwmTa | KoHTp. |3awnTaf oo oo [ ooy
»roc e

36. 3HaTb OCHOBHbIE 3aKOHbI (DU3NKW, ABNSIOLLMECS 6a30BbIMU /1

o + + + + +
PeLLeHMs 3aaa4 NPogiecCUOHaNIbHOM AesTeNbHOCTM

Ornk.1

31. 6a30Bble 3HAHWSA (PyHAAMEHTA/IbHbLIX Pa3fenoB PU3MKN B 0OBEME,
OlK.2 |Heo6xoaMmom fAns 0OCBOEHNS PU3MYECKNX OCHOB B 06/1aCTH + + +
NpogeccroHaNbHON feATeNEHOCTH

y3. yMeTb N1aHMPOBATb 1 OPraHK30BbIBaTL NPOCTEALLNE IKCTIEPUMEHTBI,
06pabaTbiBaTb U aHANM3MPOBATL NOMYYEHHbIE Pe3y/bTaThl

y4. yMeTb NPUMEHSTb OCHOBHbIE METO/bI (HU3MYECKOTO 1CCNE0BaAHNS
SIBNEHWNIA N CBOICTB 0OBEKTOB MaTePUasIbHOr0 M1pa

y6. yMeTb yCTaHaB/MBaTb B3aMMOCBS3b (DyHAAMEHTa/IbHbIX 32aKOHOB
XUMUU € (H3UKO-XUMUYECKMU SBIEHWSMM [/151 OBBACHEHMS 1 +
MPOrHO3MPOBaHMUs HANPAB/EHNS XUMUYECKMX NPEBPALLEHNI

y7. BbIGMPaTL NPOCTELLIME MOZENN (U3NYECKIX 06BEKTOB 11 MPOLLECCOB + +

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMMHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyel
nporpamme.

7. lutepatypa

OcHoBHas nMuTepaTypa
1. Casenver U. B. Kypc ob6meii ¢pusuku. [B 3 1.]. T. 1 : [yueOnoe mocobue mjist By30B 1O
texarueckuM (550000) u rexnonorudeckum (650000) nanpaenenusm| / M. B. Casenees. - CII6. [u
np.], 2011. - 432 ¢. : wn., Tabm.. - [lapan. TAT. J1. aHTI..
2. ®usuka : yuebnuk / B.U. [lemunuenko, U.B. [lemuguenko. — 6-e usz,., nepepad. u gom. — M. :
HH®PA-M, 2016. — 581 c. (Ilepermer 761) ISBN:978-5-16-010079-1 - Pexxum moctymna:
http://znanium.com/catalog. php?bookinfo=469821 - 3arn. ¢ s3xpaHa.
3. CaeenmveB U. B. Kypc obmeti pusuku. [B 3 1.]. T. 2 : [yueOHOe mocoOue AJist By30B MO
texarueckuM (550000) u rexnonorudeckum (650000) nanpaenenusm| / . B. Casenees. - CII6. [u
ap.], 2011. - 496 c. : un., cxemsl, rpad.. - [Tapai. TUT. J1. aHTI..
4, CasenveB U. B. Kypc obmeti pusuxu. [B 3 1.]. T. 3 : [yueOHOe mocoOue AJist By30B MO
texarueckuM (550000) u rexnonorudeckum (650000) nanpaenenusm| / . B. Casenees. - CII6. [u
ap.], 2011. - 317 ¢. : wn., Tabn., rpad.. - [Tapas. THT. JI. aHIIL..
5. Uepros A. I'. Bamaunuk o ¢usuke : [yuedbHoe mocodue mis Bry308] / A. I'. Uepros, A. A.
Bopobres. - M., 2008. - 640 c. : un.

[lononHnTenbHas nuTepaTypa

1. Uponor U. E. KeauroBas ¢usrka. OCHOBHBIE 3aKOHBI | [yueOHOe mocodue aiis By3oB| / U. E.
Hponos. - M., 2007. - 256 c. : un.




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

3. Uponos U. E. Mexanuka. OcuoBubie 3akousl / Y. E. Uponos. - M., 2006. - 309 ¢. : u

4. Uponoe U. E. Bonroseie nporieccel. OCHOBHEIE 3aKOHBI : [yueOHOe mocobue st By3os] / U. E.
Hponos. - M., 2006. - 263 c¢. : ui.

5. Bonbkenmreiin B. C. CoopHuk 3ama4 1o o0memy Kypey (PU3HUKH : 1JI1 TEXHUYECKUX BY30B / B.
C. Bonekenmreiin. - CI10., 2005. - 327 ¢. : u

6. Dnextpocrarrka. [locTostHHBIN TOK : yuebHoe mocobue mnst U0 / [D. b. Cenusanosa u mp. | ;
Hogocu®. roc. TexH. yu-1. - HoBocubupck, 2005. - 62, [1] c. : m.

7. Xpucrodopor B. B. O6mas ¢usuka [dnekrponnsiii pecypc]. Hacts 1 : 27eKTpOHHBIH
yueOHO-MeTonudeckuii komruieke / B. B. Xpucrodopos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000157223. -
3ary. ¢ sKpaHa.

8. CoopHuk 3amay no obmett pusuke. U. IIl. Konebanus u BoiHbl. BomHosas orntuka ;| YueOGHoe
nocodue mis I-11 xypco ABT®, ®JIA, MT®, @b, SM®, ®IIM nH. u Beu. Gopm oOyueHws /
Hosocu6. roc. TexH. yH-T;, 3. b. CenuBanona, H. f. Yconsuera, C. . Bamykos u ap.; mox pexn. 3.
b. Cenusanosoii. - HoBocubupck, 2004. - 106¢. : n.

9. Naseinkos B. B. Kypc obmieii ¢pusuxu mst crynentos UJ10. U. 3. Bomxosast ontuka. Keanrosas
MexaHuKa : yueOHoe rmocooue / B. B. JlaBsinkos ; HoBocub. roc. TexH. yH-T. - HoBocuGupck, 2004.
-91 c. : un.. - bubmuorp.: c. 89.

10. Taesinxor B. B. Kypc obuieit ¢pusuxu mist cryneatos UJ10. U. 2. DnexktpocraTuka.
Marnetusm. Konebanwst u BonHsl : yuebHOe nocodue / B. B. [labinkos ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, 2005. - 158 ¢. : um.

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

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

5.

8. MeToauyecKoe 1 NporpaMMHoe obecreyeHme

8.1 MeToauyeckoe obecneyeHme

1. T'opnoe b. b. ®usuka. Teopus, 3agaun, TecTsl : yueOHoe nmocodue / b. b. I'opnoe, A. B. bapanos,
I'. E. Hesckas ; HoBocub. roc. TexH. yH-T. - HoBocubGupck, 2008. - 278, [1] ¢. : u.

2. MexaHuKa ¥ TEPMOAMHAMHKA | METOIUYECKHE YKA3aHUSI K BBOJHOMY 3aHSATHIO U K
nmaboparopHeiM padoram Ne 0-6 mo ¢usuke st 1 kypca Bcex daxynbsreroB / HoBocu6. roc. TexH.
yH-T ; [cocT.: A. B. bapanos u ap.]. - Hosocubupck, 2012. - 69, [1] ¢. : un., Tadn.. - Pexxum
nocryma; http://elibrary.nstu.ru/source?bib_1d=vtls000178416

3. ®usuka. DIeKTPOMArHETH3M ;| METONMYECKHE YKA3aHUSI | peleHue 3aaad mo gusuke s 1-2
KypCOB THEBHOM H 3a0uHOM (popm oOyuenwns / HoBocub. roc. Texu. yH-T ; [coct.: JI. M. Poxnukoga,
H. 4. Ycomsuesa, H. B. Unuepuna). - HoBocubupck, 2012. - 53, [2] c. : .. - Pexxum goctyma:
http://elibrary. nstu.ru/source?bib_id=vtls000173750

4. Konebanus u BomHbI. Borpocs! s 3amuThl 1a00paTopHBIX padoT | METOIHYECKOE TTOCOOUE 1O
¢usuxe s 1 u 2 kypcor / HoBocu®. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. /laesinkos, B.
B. Xpucrodopor]. - HoBocubupck, 2014. - 29, [1] c.. - Pexum gocryma:

http://elibrary nstu.ru/source?bib_1d=vtls000195495



5. ®usuKa TBEPAOro Tesia | BOMPOCHI IS 3aLUTHI JA0OPAaTOPHBIX paboT Mo Gusmke :
METOIUYECKHE YKa3aHUS JJIs1 CTYASHTOB, BBITOJHSIOMNX JIAOOPATOPHBIH MPAKTHKYM 10 KyPCy
¢usuxu / HoBocuO. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. [lassinkos, B. B. Xpuctodopos].
- HoBocubupck, 2010. - 14, [2] c.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000151215

6. DIeKTPUYEeCTBO MU MarHETHU3M | BOMPOCHI IS 3aLIUThI JJAOOPATOPHBIX paboT MO (PHU3HUKE :
METOIMYECKHE YKa3aHUs ISl CTyAeHTOB 1-2 kypcos Bcex (pakysbpreTos / HoBocHO. roc. TexH. yH-T
; [cocT.: A. B. Bapanos, B. B. [laseinkos, B. B. Xpuctodopog]. - HoBocubupck, 2012. - 14, [1] c..
- Pesxum mocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000177499

7. DNEeKTPUUECTBO U MarHETH3M | METOAWYECKHEe YKa3aHus K J1a00paTopHbIM paboTam 1o (pusnke
Ne 10, 12, 13, 15, 16, 19 nns 1 u 2 xypcoB Beex (akynptetoB / HoBocu®. roc. TeXH. yYH-T ; [COCT.:
IT. A. Kpanueko u 1p.]. - HoBocubupck, 2012. - 65, [1] c. : un.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000177820

8. Konebanus u BOJTHBI | METOAMYECKHE yKa3aHUs K jJaboparopHeiM paboram o ¢usuke Ne 21, 23,
25-27 nns 1 m 2 xypeoB Beex daxynsreroB / HoBocu®. roc. TexH. yH-T ; [cocT.: I'. E. HeBckasi u
ap.]. - HoBocubupck, 2011. - 55, [1] ¢. : w., Tabmn.

9. OrrTuKa | BOMPOCHI [Ts AU ThI JJAOOPATOPHBIX pabOT Mo PHU3UKE | METOAUYECKHE YKa3aHUsT /
Hosocub. roc. TexH. yH-T ; [cocT.: A. B. Bapanos, B. B. [laseinkos, B. B. Xpucrodopog]. -
Hosocubupck, 2009. - 13 c.. - Pesxum moctymna:

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

10. OnTrka : METOIHYECKOE PYKOBOICTBO K JtaboparopubiM padotam Ne 30, 32, 35 mo dusmke s
2-ro Kypca Bcex crieruansaocted / HoBocu6. roc. TexH. yu-T ; [coct.: B. JI. ITaxmuu u ap.]. -
Hosocubupck, 2014. - 41, [2] ¢. : wi.. - Pexum gocryma:

http://elibrary. nstu.ru/source?bib_id=vtls000195482

11. KBanroBas ontuka. KBaHTOBasi MexaHuKa . METOIWYECKHE YKAa3aHUS K PEIISHUIO 33/1a4 B Kypce
obuieit ¢pusuku st 1-2 kypcoB ABT®, ®JIA, MT®, DM®, ®IIM, ®b nHeBHOI 1 BeuepHei Gopm
obyuenus / HoBocu®. roc. TexH. yH-T ; [cocT.: D. b. CenuBanora, B. 1. Yeuyes]. - HoBocubupck,
2004. - 75 c. : wi.. - Pexxum poctyma: http://www library. nstu.ru/fulltext/metodics/2004/2719.rar

12. Pabouas Tetpanp mo kypcy "O6mas ¢gusuka”. Y. 2 : Marepuansl 1 PaK THYECKON
UHIUBHIYATbHOH paboTel 10 Kypey sekunii "Obuias ¢usnka” (2 gacte) st 2-ro Kypcea (BeuepHero
otnenenus) ¢pakysretoB GJIA, MT® / HoBocub. roc. TexH. yH-T ; [cocT. H. FO. BepesuH]. -
Hosocubupck, 2011. - 57, [1] ¢. : Tabmn.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000154277

13. MexaHuKa U 3JIEKTPOCTATHKA. BOMPOCH /17151 3a1muThl j1a00paTopHbix paboT mo Qusmke :
METOIUYECKHE YKa3aHHUs J1JIs1 BBITOMHSIOMIMX JTA00pATOPHBIH npakTrkyM o ¢usuke / HoBocuo.
roc. Texs. yH-T ; [coct.: A. B. Bapanos, B. B. [laBeinkos, B. B. Xpucrodopog]. - HoBocubupck,
2011. - 16, [3] c.. - Pexxum noctyma: http://elibrary nstu.ru/source?bib_id=vtls000166446

14. ®usuka Teepaoro tena. Ousuueckue OCHOBBI DJIEKTPOHUKH | METONHUYECKOE PYKOBOIACTBO K
nmaboparopasiM padoram Ne 40-44, 48 / Hosocu®. roc. TexH. yH-T ; [cocT.: A. H. [TomasIMHUKOB U
ap.]. - HoBocubupck, 2011. - 65, [3] ¢. : wn., Tabun.. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000154110

8.2 CneupannsnpoBaHHoe NporpaMMHoe obecrneyeHve
1 Microsoft Windows
2 Microsoft Office



9. MaTtepnanbHO-TeXHUYECKOoe obecneyeHune

KomnnekT 060pyaoBaHus

Ne

HaunmeHoBaHue

Ha3HaueHue

1

MYK "MexaHunka"

Vcnonb3yeTcs Npy BbINOHEHUN
/1a060paTOPHbIX paboT

2 |MYK"Ontnka" Vicnonb3yeTca Npu BbINOMHEHUA
nabopaTtopHbIX paboT

3 [MYK"Ontuka kBaHTOBas" Vicnonb3yeTca Npuy BbINOMHEHUN
NnabopaTopHbIx pabot

4 |MYK "9nektpuyecTtso” Vicnonb3yeTca Npuy BbINOMHEHUN
nabopaTopHbIX paboT

5 |MYK "2neKTpnyecTso N MarHeTnsm" Vicnonb3yetca nNpu BbINOTHEHUN
nabopaTopHbIX paboT

6 |MYK-TT Vicnonb3yeTca Npu BbINOMHEHUA
nabopaTtopHbIX paboT

7 |IMYK 32M-2 Vicnonb3yeTca Npuy BbINOMHEHUN
NnabopaTopHbIX pabot

8 [MYK "WCTOYHMK NUTaHnA cTeHaa" Vicnonb3yeTca Npuy BbINOMHEHUN
nabopaTtopHbIX paboT

9 [MYK "Ocuunnorpad" Vcnonb3yeTca npu BbINOHEHUM

1a60paToOPHbIX paboT




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa obmeit puzuku

“YTBEPXJIAIO”
JNEKAH ABT®

K.T.H., foreHT N.JI. PeBa
T.

(13 2

®OH/I OHEHOYHBIX CPE/ICTB

YUEBHOM JUCHHUIIINHBI
duzuka

Ob6pazoBarenbHas nporpamma: 12.03.04 buotexHuyeckue CUCTEMbI U TEXHOIOTHH, TPO(UIb:
buorexnnyeckue U poOOTOTEXHUYECKUE CUCTEMBI

Hosocubupck 2017



1. OO000meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM TMCUMIINHBI
O6o0mmenHas cTpykTypa (PoHIIa OIEHOYHBIX CPEICTB MO AMCHMILUIMHe Du3nuka mpuBelcHaA B

Tabmnuire.
Tabmuma
JTanel ONEHKH KOMIIETEeHINIi
IToxa3zaTeaun
copMHpPOBaHHOCTH Meponpusitus

dDopmupyeMble - I

KOMIIeTCeHIUH TeMbl TEKYLIEro POMEKYTOYHAS
KOMIETEHIMH (3HAHUS, YMEHHS, KOHTPOJIs arrecranusi (3K3aMeH,

HABBIKH) (xypcoBoii nmpoexT, 3a4er)

PI'3(P) u np.)

OIIK.1 crocoOHOCTD
MIPECTaBIATh
aZIEKBaTHYIO
COBPEMEHHOMY
YPOBHIO 3HAHUH
Hay4YHYI0 KapTUHY
MHpa Ha OCHOBE
3HAaHUS OCHOBHBIX
MOJI0KEHUM, 3aKOHOB
¥ METOJOB
€CTCCTBCHHBIX HaYK
U MaTEMAaTUKU

36. 3HaTh OCHOBHBIE
3aKOHBI (PU3UKH,
SIBIISIFOLLIHECS
0a30BBIMU [T
peteHust 3a1a4
npodeccHoHaNbHON
JEATEILHOCTH

BekTop MarHuTHOM HHAYKIMH.
MarHuTHOE TI0JIe TBHXKYIIETOCS
3apsijia ¥ MPOBOTHUKA C TOKOM.
®opmyna buo-Casapa-Jlamnaca.
Pacuer mosei, cozmaBaeMbIX
MIPSIMOJIMHEHHBIMA U
KPYTOBBIMH IIPOBOJHUKAMHU C
TOokoM. B3auMoneiictBue
napayieNIbHbIX TPOBOJHHUKOB C
tokoM. Cuna Amnepa. Cumna
Jlopenuia. MarHUTHBIN MOMEHT
KOHTYpa C TOKOM.
MexaHnueckuii Bpalarmui
MOMEHT, NEUCTBYIOIUI Ha
KOHTYp C TOKOM B OTHOPOIHOM
MarHUTHOM I10jie. MarHuTHEIN
notok. Teopema 'aycca ains
MarHuTHoro mnoss. PaGora mo
MepPEeMEIIEHUIO TTPOBOIHHUKOB C
TOKOM B MAarHMUTHOM II0JIE.
Bropoe Hauano
tepmoauHamuku. [ukn Kapho.
BriHyX1eHHbBIE KOIeOaHusI.
3aBHCHMOCTh YaCTOThI
KOJIeOAHUK OT YaCTOThI
BBIHY>KJAIOIIeH cuilbl. SIBneHue
pe3onaHca. CroxeHne
KoJIeOaHU OJHOTO
HATIpaBJICHUS C PaBHBIMH U
OJIM3KUMU YaCTOTAMHM, OUCHUS.
MeTo1 BEKTOPHBIX JTUArpamw,
HAXO0XJICHUE aMIUIUTY bl U
HavaIbHOU (ha3bl
PEe3yNBTUPYIONIETO KOeOaHusl.
CroxeHue B3auMHO
MIEPIICHINKYIISIPHBIX KOJICOaHWI.
JuHamuka nocTynareiabHOro
IBHKeHMs. 3akoHbI HpioToHAa.
PabGora, MOIIHOCTE. 3aKOH
Kynona. HanpsixeHHOCTB
3eKTpudecKoro noss. ITpunuun
CyMepHo3UIHH. 3aKOH
COXpaHEHHUS UMITYJIbCa U
SHEpruu. YIpyruil U Heynpyrui
ynap. Kunemaruka
BpaIIaTeIbHOTO JIBUKEHHS
Kunemaruka. lunamuka.
Kunemartunka. Pemenue 3agau B
BEKTOPHOM BHUJIE.
KonebartenbHbie IPOIIECCHI.
XapakTepuCTHKH KOJeOaHui.
Mopenb rapMOHUYECKOTO
ocIuuIATOopa. MaremaTu4ecKkui
" HU3HUECKUN MasSTHUKH.

JlabopaTopuas
pabota: 3ammra u
OTYET 110
nmabopaTOpPHBIM
paboram Ne 3, 6, 13
3a 2 ceMecTp;

PI'3 3a 2 cemectp,
3agaun 1 — 18
JlabopartopHas
paboTa: 3ammra u
OTYET 110
1a00paTOPHBIM
paboram Ne 19, 23,
30,353a3
ceMecTp;

3ager lcemecTp,
BOTIpOCHI 1-9;
DK3aMeH 3a 2cemMecTp,
Bompockl 10-48
DK3aMeH 3a 3cemectp,
Bompockl 20-55




HuddepennnanbHoe ypaBHEHHE
KoJieOaHUM U ero pelieHre B
KOMIIJIEKCHOM U
TPUTOHOMETPHUUIECKOH opMme.
CB0OOIHBIC 3aTYXAOIIIE
KoseOaHus, TOOPOTHOCTD.
JuddepennnanbHoe ypaBHEHHE
3aTyXaroluX KojeOaHuii u ero
peuieHue. JleKpeMeHT
3aTyXaHus. MarHUTHbII MOMEHT
aToma. MarHurtHoe mnoise B
BelecTse. MaruurHas
MIPOHHUIIAEMOCTh Y CIIOBUS IS
TIOJISl Ha TPaHMIE pa3jeria IByX
MarHeTukoB. [lapamaraeTnku,
JaMarHEeTHKH,
(eppoMarHeTHKH,
aHTH()eppOMAarHETHKH.
I'ucrepesuc B
(beppomarnerrkax. Macca.
Cuna. 3akonsl HeroToHa.
Mmnynsc yactunel. Miynsce
cuctemsl yactul. OCHOBHOE
ypaBHEHHE JTHHAMUKHU. 3aKOH
COXpaHeHUs uMIryisca. LleHTp
MacC CHCTEMBI YacTHUIl. 3aKOH
JBIDKEHUS IEHTPa Macc.
Cucrema IeHTpa WHEPIHIH.
OmnpeneneHne OTHOMICHUS
TEIJIOEMKOCTEN METOAOM
Knemana u [Iezopma. [1epBoe
Hay4ajo TePMOIAUHAMHUKH.
ITocTOsAAHHBIN 31EKTpUYECKUI
ToK. PaboTa 1 MOIIIHOCTB.
HOTCHHI/IaHLHLIe CHIJIBI.
Kunernueckas sHeprus u
MMOTEHIMAbHAS YHEPTUs. 3aKOH
COXpaHCHHUS MOITHOM
MEXaHUYeCKOH YHePTHU
cucTeMbl. AOCOIOTHO YIPYTHI
1 aOCOJIIOTHO HEYNPYTHHA yIaphL.
Cunel unepuun. Cumna
Kopuomnuca. JIpnxenune ten
NIEPEMEHHOM MacChl, peaKTUBHAs
cwia. Teopema o HUPKyISIIUU
BCKTOpa MarHuTHOM WHAYKOHWH.
Pacuer noneii BHyTpH
COJIEHOMJIa Y TOPOUAA.
Pacnpenenenne MarHuTHOro
TI0JISI B CEYEHUH KPYTJIOTO
IIPOBOJIa C TOKOM. Y paBHEHHE
COCTOSIHUS HI€ATBHOTO ra3a.
SIBnenue CaMOWHOYKIIHNH.
MHAYKTUBHOCTE IPOBOAHMKA U
coseHoua. [lepexonusie
MPOLIECCHI IPYU BKJIFOYECHUH U
BBIKJIOUCHUHU TOKA B
3JIEKTpUYECKOM Lenu. Bpems
penakcanuy. Bzanmuas
nHyknus. Tpanchopmarop.
OHeprust MarHUTHOTO T1OJISL.
SIBneHue 1eKTPOMarHuTHOM
uHayKuu Buxpesoe
AJIEKTPUIECKOE TMoJIe. 3aKOH
3IEKTPOMArHUTHON WHAYKIINI
®dapages. [Ipasmiio Jlenna.




OIIK.2 ciocoGHOCTB
BBISIBJIATH
€CTECTBEHHOHAYUYHY
0 CYI[HOCTh
npobieM,
BO3HHUKAIOIIUX B
X0JIe
npoQeCCUOHATBHOM
JESITETBHOCTH,
TPUBJIEKATD JJIS KX
pelIeHus
COOTBETCTBYIOIIUH
¢uznko-
MaTeMaTUYECKUN
anmapar

31. 6a3oBBIC 3HAHUS
(hyHIaMeHTaIbHBIX
pa3nenoB GU3NKH B
o0BEME,
HEOOXOAMMOM IS
OCBOCHUS
(U3MUECKUX OCHOB B
o0mactu
poheCCHOHATBHOM
JeSTEILHOCTH

JIMDAEKTPUKY B AIEKTPUUECKOM
nioze. [lonspuzamus
nuanexTpukoB. [loBenenue
JWIIONS BO BHELITHEM
3JIEKTPUYECKOM ToJie. BekTop
nosispu3anuu. Bexrop
ANEKTPUUYECKOTO CMELIEHNUS.
Teopema 'aycca nns BexkTopa
3NEKTPUUYECKOrO CMELIEHHUS.
3aKOH COXpaHEHUS UMITyJIbca U
SHEpruy. YIpYyruil U Heynpyruu
ynap. U3yueHue paboTh
HCTOYHMKA ITMTaHUS
KunemaTnka BpamarensHOTO
JIBUXKEHUSI. BEKTOpHI yrioBoi,
JIMHEHOW CKOPOCTH U
ycKopeHHs. MOMEHT HHEPINH
TBepAoro tena. Teopema
Ireitnepa Kunemaruxka.
Junamuka. Kunematuka u
JUHAMHUKa BPaIIaTeIbHOTO
JBUKEHHSI. 3aKOH COXpaHEHHsI
MOMEHTa UMIyJbCa.
Kunemartuka MarepuanbHOM
TOYKH, CPETHSSI U MTHOBEHHAS
CKOPOCTB, ITPe0Opa3oBaHus
lanunes. ¥Yckopenue.
BekTopHbIiA, KOOPAUHATHBIN U
"ecTeCTBEHHBIH" CIIOCOOBI
OTIMCAaHMSA JABIKCHHUS.
Kunetnueckue spnenus. J{nmuHa
cBOOOHOTO Mpobdera.
Juddysus, TemaonpoBoIHOCTD,
BSI3KOCTb. SIBJI€HUS IepeHoca B
HpUPOJE U TEXHUKE.
OmnpeneneHne OTHOLICHUS
TETJIOEMKOCTEI METOI0M
Knemana u [lezopma. [lepBoe
HavyaJlo TePMOIUHAMUKH.
Pabota raza rmpn U3MEHEHUH €T0
obnema. TerutoTa.
Tennoemkocts. M3ompoueccsl B
paMKax IepBOTo Hayania
TEPMOINHAMUKH.
AnunabaTtuyeckuit mporiecc.
YpaBHeHUsI aquadaThl.
[TocTosAHHBIN 31eKTpUYECKUI
Tok. CHja ¥ MIOTHOCTh TOKA.
3axoH OMa B UHTErpalbHOU U
i depenHnnansHoi hopme.
Pabota 1 MoOIIHOCTH TOKA.
3akoH [xoyns - Jlenua.
Croponnue cunbl. D/1C. 3akoH
Oma 17151 HEOTHOPOTHOTO
ydactka nenu. Hanpsbxenue u
Pa3HOCTh MOTEHIIHAJIOB.
[Ipasuna Kupxroga. [Torokx
BekTopa. Teopema ["aycca B
HHTETpanbHO U
muddepeHnuanbpHoN hopmax.
[IpuMeps! BBIYUCIEHUS
HaNpsKEHHOCTEN moJeil ¢
MOMOILBI0 TeopeMsl ["aycca.
Pabora 1 MOIITHOCTS.
IToreHMaabHbBIE CHIIBI.
Kunernyeckas aneprust u
MOTCHIATIBHAS SHEPTUsl. 3aKOH
COXpaHEHMsI MOJTHOM

Jlabopartopnas
pabora: 3ammra u
OTHET IO
1a60pPaTOPHBIM
paboram Ne 3, 6 3a
2 cemectp;

PI'3 3a 2 cemectp,
3amaun 1 — 18

OK3aMeH 3a 2ceMecTp,
Bompockr 1-40




MEXaHMYEeCKOH SHEPTUu
CUCTEMBI. AOCOITIOTHO yIIPYTUit
1 aOCOJIIOTHO HEYNPYTHHA yIaphL.
PaboTa mmo mepemenieHnio
3apsjia B IOJIe.
TToreHanbHOCTD
3NEeKTPOCTATUYECKOTO MOJIS.
Teopema o MPKYISLUK BEKTOpa
HanpspkeHHoCTH. [loTeHnman
3NEKTPUUYECKOT0 MO, Pa3HOCTh
MIOTEHIIUAJIOB,
SKBUIIOTEHIIMAIIbHBIE
MOBEpXHOCTH. HanpsmkeHHOCTH
KaK TpaJieHT IMOTCHIHAA.
Pacnpenenenne Makcpenna st
CKOPOCTEHN MOJEKYJI.
CpenmHeKxBaipaTHIHAS CKOPOCTh
MOJIEKYTL,
cpeaHeapu@MeTHUCCKas U
Haunbosiee BepOsiTHas CKOPOCTH
Monekyn. Pacnipenenenue
Bbonbsimana. bapomerpuueckas
¢dbopmyna Pacnpenencuue
SHEPTHH TI0 CTEIICHSIM CBOOOTBI.
TennoeMKoCTb. YpaBHEHUE
COCTOSIHUS HICaTbHOTO Ta3a.
Hukier. O0paTuMbIe U
HEOOpaTHUMBIE TTPOLECCHI.
[HonsTie sHTpOnUM. 3aKOH
BO3pacTaHus SHTponuu. Bropoe
Hayvajo TePMOIAUHAMHUKH.
TpeTbe Hagao
TCPMOANHAMUKH. Tennossie
JABUTATCIIN U XOJIOAUJIBHBIC
mammabl. KTTJI. [ukn Kapwo.
Yucno creneHeil cBOOOIbI
MoOJIeKyIsl. Pactipenenenue
SHEPTHH TI0 CTEIICHSIM CBOOOTBI.
BryTpeHHsS dHEpTHUS Ta3a
MHOTOATOMHBIX MOJICKYII.
DneKTpocTaThKa. 3aKOH
Kynona. HanpsixkeHHOCTB
anexTpuyeckoro nois. [lone
To4e4yHOro 3apsija. [Ipunuun
CyHepHO3UIUHU TOJIEH.
DNEKTPUUECKOE MOJIe TUTIONIS.

OIIK.2

y3. ymeThb
[UTAHAPOBATH U
OpraHU30BHIBATh
pocTenime
9KCIIEPUMEHTBI,
o0OpabaTsIBaTh 1
AHAITU3UPOBATh
MOJTyIeHHBIE
pe3yIbTaThI

Wzyuyenune nnrepdepeHnu
CBeTa OT ABYX Lueneil. 3yueHue
paboTHl HICTOYHMKA MTUTAHUS
Kunernueckas teopust
ujeanbHbIX Ta30B. [laBneHue u
TeMIeparypa HJIealbHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHYECKOM
TCOPHUHU T'a30B. OnbITHBIE 3aKOHBI
HEaJHHOTO ra3a.
Makpockonugeckasi CUCTEMA.
Mukpo- 1 MaKpOCKOIIMYECKHE
napaMeTpbl CUCTEMBI;
CTaTUCTUYECKHH U
TEPMOAUHAMUYECKUHA METOMBI
OIUCaHUs CBOUCTB
MakpocucteMsl. CocTosIHUS U
npoueccel. OmnpeneneHue
OTHOIIIEHUS TEMI0EMKOCTEN
metoqaoMm Knemana u Jlezopma.
ITocTosiHHBIN 3JIEKTPUUECKUI
ToK. COOCTBEHHBIE

KonTtpomsHsie
paboTsl 3amaun 1-4
JlaboparopHas
pabota: 3ammra u
OTYET 110
71a00paTOPHBIM
paboram Ne 3, 6 3a
2 cemecTp;

DK3aMeH 3a 2cemMecTp,
Borpockl 3-50
Ox3aMeH 3a 3cemectp,
Borpockl 20-55




JJIEKTPOMarHUTHBIE KOJICOAHMS.
DnekTpocTaThka. 3aKoH
Kynona. HanpsixkeHHOCTH
anexkTpuyeckoro mnoJs. [lose
TOYEYHOro 3apsana. [Ipuninun
CYNEPHO3ULMH MOJIEH.
OIEeKTpUUECKOe NOJIe JUMOJIS.

OIIK.2

y4. yMETh IPUMEHATH
OCHOBHBIC METO/IEI
¢du3nyeckoro
HCCIICOBAHUS
SIBJICHUI U CBOMCTB
00BEKTOB
MaTepHaIFHOTO MHpa

BekTop MarHuTHOM HHAYKLMH.
MarautHoe nosie JBUXKYIIeTocs
3apsAaa U MPOBOJHUKA C TOKOM.
®opmyna buo-Casapa-Jlamnaca.
Pacuer nosneit, coznaBaeMbIx
MIPSMOJTUHEHBIMU U
KPYTOBBIMH TIPOBOTHUKAMH C
TOKOM. B3anMopencTBue
TapajuIeIbHBIX TPOBOIHUKOB C
TokoM. Cuna Amriepa. Cra
Jlopennia. MarHuTHbII MOMEHT
KOHTYpa C TOKOM.
MexaHuueckuii Bpalamui
MOMEHT, JEHCTBYIOIUNA Ha
KOHTYP C TOKOM B OJTHOPOJTHOM
MarHuTHOM MoJjie. MarHuTHBIN
notok. Teopema I"aycca nns
MarHuTHOTro nojsi. Pabota no
TIepEMEIICHIIO POBOIHUKOB C
TOKOM B MarHUTHOM TIOJIE.
BrIHyXIeHHBIC KOJIeOaHNsI.
3aBHCHMOCTB YaCTOTHI
KOJIeOaHUH OT YaCTOTHI
BBIHY>KJAIOIIEH cuilbl. SIBieHue
pe3onanca. CrnoxxeHue
KoJieOaHUH OJHOTO
HaNpaBJIEHUs! C PaBHBIMU U
OJIM3KUMU YaCTOTaMHM, OUCHUS.
MeTo1 BEKTOPHBIX TUarpamw,
HAXOKJCHHUE aMIUTUTYABl U
HavaJIbHOH (pasbr
PE3yIBTHPYIOMIETO KOJICOAHNUS.
CrnoxeHre B3aIMHO
TIEPIICHANKYIISIPHBIX KOJIeOaHMU.
BrIHYXIeHHBIC IEKTPHYCCKIEC
konebanusi. [lepeMeHHBIH TOK.
MeTo1 BEKTOPHBIX JTUArpamm.
Pe3onanc TOkoOB, pe30oHaHC
HanpspkeHuil. Kunemaruka.
Hunamuka. Kunematuka u
JTUHAMHKA BPaIaTeIbHOTO
JIBUXKEHUSI. 3aKOH COXPaHEHHsI
MOMEHTa UMITYJIbCA.
Kunernueckas Teopust
HJealIbHbIX Ta30B. [laBieHue u
TEeMIIEpaTypa UACAIBLHOrO rasa.
OcHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKOM
Teopuu ra30B. ONBITHBIE 3aKOHBI
uaeabHOTO Taza. Kiaccuaeckast
TEOpHs IPOBOJAUMOCTH.
Heomuueckue npoBOgHUKHY.
[TonsiTHe BObTaMIIEPHOM
XapaKTEPUCTHUKHU.
CBepXNnpoOBOIUMOCTb.
KonebartenbHbie IPOIIECCHI.
XapakTepuCTHKH KOJeOaHui.
Mopenb rapMOHUYECKOTO
ociIuIATOpa. MatemaTH4ecKu
1 GU3UIECKUIT MasTHHUKH.
JuddepernnanpHoe ypaBHEHHE

PI'3 3a 2 cemecTp,
3agayun 1 — 18
PI'3 3a 3 cemectp,
3agayun 1 — 18

DK3aMeH 3a 2ceMecTp,
Borpocsl 1-30
Ox3aMeH 3a 3cemectp,
Borpocsl 1-55




KoJIeOaHHH M €ro pelICHHE B
KOMILUIEKCHOU 1
TPUTOHOMETPHUUIECKOH opMme.
CBOOOIHBIE 3aTyXAOIINE
KoseOaHus, TOOPOTHOCTE.
Hduddepernnansaoe ypaBHEHHE
3aTyXalolux KojeOaHuii u ero
peuieHue. JleKpeMeHT
3aTyXaHus. MarHUTHbI MOMEHT
aToma. MarHutHoe mnoise B
BelecTse. MaruurHas
MIPOHUIIAEMOCTh Y CIIOBUS JIs
TIOJISL Ha TPaHUIIE pasjena AByX
MarHeTukosB. [lapamarneTnxkw,
JMaMarHEeTHKH,
(heppoMarHeTHKH,
aHTH()eppOMarHETHKH.
I'ucrepesuc B
(eppoMarueTrukax.
Makpockonuyeckasi CUCTEMA.
Mukpo- 1 MaKpOCKOIIUYECKHE
MapaMeTpsl CUCTEMBI;
CTaTUCTUYECKUU U
TEepMOANHAMUYECKHH METOIBI
OITMCaHMs CBOMCTB
Makpocuctemsl. COCTOSHUS U
npoueccel. Macca. Cuna.
3akonsl Hetorona. mmyinec
YacTHIBI. VIMITyJIbC CHCTEMBI
yactur. OCHOBHOE ypaBHEHUE
JTUHAMUKH. 3aKOH COXpaHEHUs
nmnyibca. LleHTp Macc cucTeMsl
YacTHIl. 3aKOH JBUKCHUS
neHTpa Macc. CrucreMa IeHrpa
uHepuuu. IlepBoe Hauano
TepMoanHaMuku [lepBoe Hagano
TepMoanHaMuku. Pabora rasa
IIPY U3MEHEHHUH ero 00beMa.
Temnora. Tena0eMKOCTb.
W3zomporeccsl B pamkax
NIepBOTO HaYana
TCPMOANHAMUKH.
AnunabaTtuyeckuit mporiecc.
YpaBuenus aguabatel. Pabota u
MOIIHOCTG. HOTeHHI/IaHLHBIe
cmibel. Kunernueckast OHEPrusa u
MOTEHIMAIbHAS SHEPTUsl. 3aKOH
COXpaHEHHUs OITHOHI
MEXaHUYECKOM SHeprun
cucTeMbl. AOCOIIIOTHO yIIpyTuit
1 aOCOJIIOTHO HEYNPYTHH YAaphI.
Pacnpenenenus Makcseinna,
Bonbumana. SAABnenus nepexoca.
Cuel nrepumn. Crma
Kopuonuca. [Isuxenue ten
NIEPEMEHHOMN MacChl, peaKTUBHAs
cwia. Teopema 0 HUPKYISIIUU
BEKTOpa MarHuTHOM HHIOYKIOWH.
Pacuer noneit BHyTpH
COJIEHOMJIa Y TOPOUAA.
Pacnpenenenne MarHuTHOro
I0JIS1 B CEYEHUU KPYTIIOTro
IIPOBOJIA C TOKOM. YpaBHEHUE
COCTOSIHUS HACAIBHOTO ra3a.
Yucio creneneit cBOOOIbI
MoJekyibl. Pactipenenenue
SHEPTHUH IO CTETICHSIM CBOOO/BL.
Buytpennsis sHeprus raza




MHOT'0aTOMHBIX MOJICKYJL.
DnekTpuueckne KonebaTebHbIe
TPOIECCHI. XapaKTEPUCTUKHU
konebannii. KonebareapHbIi
koHTYp. [IpeoOpazoBanus
SHEPruu. 3aTyXaromme
konebanus. JJoOpOTHOCTB.
SIBneHne caMOMHIYKIUH.
WHIyKTUBHOCTH IPOBOTHHKA U
coseHoua. [lepexonnsie
TIPOLIECCHI NIPU BKIIIOYECHUU
BBIKITIOUEHHHU TOKA B
3JIEKTpUYECKON Lenu. Bpems
penakcanuu. Bzaumuas
nHAykus. Tpaachopmarop.
OHeprust MarHUTHOTO TIOJIS.
SIBneHue 31eKTPOMarHuTHOM
uHOyKIuu Buxpesoe
3NEeKTpUYecKoe Tone. 3aK0H
3JIEKTPOMArHUTHOM UHTYKIIMH
Dapapes. [Ipasuno Jlenna.

OIIK.2 y6. yMeTh IToTok BekTopa. Teopema DK3aMeH 3a 2ceMecTp,
YCTaHABJIUBATh I'aycca B uHTErpanpHON U Borpocel 46-47
B3aMOCBSI3b nuddepeHnuansHoM hopmax.
¢yHnameHTanbHeIX  |[IprMephl BEIYHCIICHHS
3aKOHOB XHMHH C HATIPSDKCHHOCTEH TToJIeH ¢
¢$usnko- TOMOIIIEI0 TeopeMsl ["aycca.
XAMHUYICCKUMHU
SIBIICHUSIMHA JIJIS
OOBSICHEHUS U
MIPOTHO3MPOBAHUS
HarpaBJICHUs
XUMHUUYECKHX
NpeBpalieHui
OIIK.2 y7. BEIOUpATh 3aKoH coxpaHeHus uMItyiasca 1 |KoHTponbHBIE DK3aMeH 3a 2ceMecTp,

[IPOCTEUIINE MOJEIU
(busngeckux
00BEKTOB U
MIPOIIECCOB

SHEpruu. YIpyruil u Heynpyru
ynap. Kunemaruka
BpAIllaTEIbHOTO IBUKECHUSI.
BexkTops! yrioBo#, JIMHEHHON
CKOpPOCTH U yCKOpeHUsl. MOMeHT
HMHEPLUUH TBEPJOTO TeNa.
Teopema LlTeiiHepa
Kunemaruka. Jlunamuka.
Kunernueckas teopust
ujeanbHbIX ra3oB. JlaBieHue u
TeMIIepaTypa HIeabHOIO Ta3a.
OcHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKOM
TeopHH ra30B. ONBITHBIE 3aKOHBI
U7eaIbHOTrO rasa.
Kunernueckue siBnenus. J{nuna
cBobosHOTO Ipobera.
Huddysus, TennonpoBoAHOCTb,
BSA3KOCTb. SIBIIEHUSI IEpeHoca B
MIPUPOJIC U TEXHHKE.
Kiaccuueckast Teopus
nposogumoctu. Heomuueckue
npoBOogHUKU. [ToHsATHE
BOJIbTAMIIEPHOM
XapaKTepUCTHKH.
CBepXnpoBOJUMOCTb.
Makpockonudeckas cucTeMa.
MHukpo- 1 MaKpOCKOIIHMUYECKHUE
napaMeTpbl CUCTEMBL;
CTaTUCTUYECKHUH U
TEPMOAUHAMHYECKHHA METOBI
OIMCAaHMs CBOWCTB

paboTsl 3amaun 1-4

Borpockl 1-30
DK3aMeH 3a 3cemectp,
Bompockl 1-55




Makpocuctemsl. COCTOSIHUS U
nporeccel. [lepoe Havyano
TepMoanHaMuKd. PaGoTa raza
TIPY U3MEHEHHH €ro 00beMa.
Tenmora. TermmoeMKoCTb.
M3ompoueccel B pamkax
NIepBOTO Hayana
TEepMOANHAMUKH.
AnrabaTHYeCcKHid PoIIecc.
VYpaBHeHust axnabaThl.
ITocTOsAHHBIN 31EKTpUYECKUI
ToK. CHjia ¥ IUIOTHOCTH TOKA.
3akon OMa B MHTETpabHON U
muddepeHnransHON hopme.
Pabora 1 MoIIHOCTE TOKA.
3akoH Jxoyns - JleHna.
Croponnne cmisl. JJIC. 3akoH
Owma 11 HEOTHOPOTHOTO
ydacTka nenu. Hanpspkenue u
Pa3HOCTh MOTEHIHAJIOB.
Ipasuna Kupxroda.
Pacnpenenenue Makceinna st
CKOPOCTEI MOJIEKYJI.
CpenHekBazpaTHIHAs CKOPOCTh
MOJIEKYI,
cpenHeapu(pMeTHIecKas U
HanboJee BEpOsTHAs CKOPOCTH
MoJekyil. Pactipenenenue
bonbsmana. bapomerpuueckas
¢dbopmysa [ukiel. O6paTUMbIC U
HeoOpaTUMBIE TPOLECCHI.
[Tonsarue sHTpONUU. 3aKOH
BO3pacTaHus SHTponuu. Bropoe
Havajlo TCpMOJUHAMUKH.
TpeTbe Hagao
TepMoArHaMUKH. TeruroBble
JIBUTATENIN U XOJOIWIbHBIE
mamussl. KT, Hukn KapHo.
Yucno creneHeil cBOOOIbI
MoJIeKyIisl. Pacnipenenenne
SHEPTHUH IO CTETIEHSIM CBOOO/IBI.
BnyTpenHss sHeprus rasa
MHOT'0ATOMHBIX MOJICKYJI.

2. MeToauka olleHKH 3TaloB (l)OpM]/IPOBaHI/IH KOMIIeTEHIIMI B PaMKax IUCUHUIIJIHHDBI.

[IpomexyTouHas aTTecTarys Mo TUCIUILIMHE TPOBOAUTCA B 1 cemecTpe - B popme 3auera B 2 ceMecTpe -
B (opme »osKx3ameHa B 3 cemectpe - B ¢dopme DK3aMeHa, KOTOPBIM HampaBlieH Ha OIEHKY
chopmupoBannocTu komrereniuit OIIK. 1, OIIK.2.

3aueT IIPOBOAUTCA B q)opMe IMUCBbMCHHOTO TECTUPOBAHHUA, BAPHUAHTHEI TECTA COCTABJIAIOTCA M3 BOIIPOCOB,
MNPUBCACHHBIX B IACIOPTC 3a4€Ta, MNO3BOJHIOINNX OHLCHUTH IIOKA3aTCIn C(I)OpMI/IpOBaHHOCTI/I
COOTBETCTBYIOIIIHUX KOMHGTGHHI/II\/'I

DK3aMeH IpoOBOAUTCA B IMMChbMEHHOM q)OpMC 10 6I/IJ'ICTaM, OUJICTHI COCTaBISIOTCS W3 BOIIPOCOB,
IMPUBCACHHBIX B IMaCIOpPTEC OJOK3aMCHA, IMO3BOJIAIOIINX OICHUTH II0OKA3aTCIIn C(i)OpMI/IpOBaHHOCTI/I
COOTBCTCTBYIOIIHUX KOMIIETCHITUM

Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHIIUN IPOBEPSIETCS MPHU MPOBEACHUN MEPONPUSITUNA TEKYIIErO
KOHTPOJISI, YKa3aHHBIX B TalOnuie pasnena 1.

B 1 cemecTtpe 00s3aTeIbHBIM 3TAIIOM TEKYIICH aTTECTAIlMK SBIISETCS KOHTPOJIbHAsS padoTa. TpeboBaHuUs K
BBITIOJIHEHUIO KOHTPOJBHOM paboThl, COCTaB W TMpaBHJa OIEHKH C(HOPMYIMPOBAHBI B IACIOPTE
KOHTPOJILHON PabOTHI.

B 2 cemectpe 00s3aTenabHBIM 3TAallOM TEKYILIEH aTTECTAllMM SIBISIETCS pacdyeTHO-rpaduvecKkoe 3a/aHue



(PT'3). TpeboBanus k BeimonHenuto PI'3, cocraB u nmpaBmiia oneHKu cpopmynupoBansl B nacopte PI'3.

B 3 cemectpe 00s3aTenbHBIM 3TaloM TEKYILEH aTTeCTalluy SIBJISETCS pacyeTHO-Tpapuueckoe 3aJjaHue
(PT'3). TpeboBanus k BeimonHenuto PI'3, cocraB u nmpaBmiia oueHku copmynupoBansl B nacropte PI'3.

OO0u1me npaBuiia BEICTABJICHUS OLIEHKU 10 AUCLUILIMHE ONPEAEIA0TCs O0aliIbHO-PEUTUHTIOBON CUCTEMOH,
NPUBEJCHHON B paboyeil mporpaMme AUCHUTUINHBL

Ha ocHOBaHMM NpHUBEIEHHBIX Jajiee€ KPUTEPUEB MOXKHO CJlieNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
xomnereHuuii OIIK.1, OIIK.2, 3a koTOpble OTBEUAET NUCLHUIUIMHA, HA PA3HBIX YPOBHSX.

O0masi xapaKTepUuCTUKA YPOBHEH 0CBOEHMSI KOMIIeTEHIMA.

Hu:xe nmoporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOCHO YaCTHYHO, ITPOOEIbI MOTYT HOCHTB CYIIIECTBEHHBIN XapakTep,
HEOOXOMMBIE MPAKTUYECKHUE HABBIKH PA0OTHI C OCBOCHHBIM MaTepHajioM c(pOpMUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPENYCMOTPEHHBIX MPOrpaMMoil OOydeHHus y4eOHBIX 3a/JaHUl HE BBINOJHEHBI WM
BBITNOJIHEHBI C CYIIECTBEHHBIMHU OLIMOKaMH.

IloporoBblii. YpoBeHb BBINOJHEHUS PAa0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETHYECKOE CO/IEPIKAHNE Kypca OCBOCHO YaCTUYHO, HO TIPOOEIbl He HOCAT CYIIECTBEHHOTO XapaKTepa,
HEOOXOMMBbIEC MPAKTUUECKHE HABBIKA PAOOTHI C OCBOCHHBIM MAaTE€PHAIOM B OCHOBHOM C(OPMHPOBAHEI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MporpamMmoi oOydeHus y4yeOHbIX 3a/laHUil BBINOJIHEHO, HEKOTOPHIE
BUJIBI 33/1aHUH BBITIOJHEHBI C OIIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYaeT BCEM OCHOBHBIM TPEOOBAaHUSIM, TEOPETHUECKOE
coJiep)KaHue Kypca OCBOCHO MOJHOCTBIO, 0e3 MpoOesoB, HEKOTOPHIE MPAKTHYECKUE HABBIKA PaOOTHI C
OCBOCHHBIM MaTe€pHaIOM CPOPMUPOBAHBI HEJOCTATOYHO, BCE MPETYCMOTPEHHBIE MPOTPaMMON O0YyUYEeHUs
yueOHbIE 3aJ]aHUs BBIIIOJHEHBI, KAYECTBO BBINOJIHEHHUS HU OJHOIO M3 HUX HE OLEHEHO MUHHMAaJIbHBIM
YHCIIOM 0ayIoB, HEKOTOPbIE U3 BBIMOJIHEHHBIX 33JJaHHH, BO3MOXKHO, COJEPkKAT OIMIMOKH.

IIpoaBuHYTHI. YPOBEHb BBINOIHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/EpKaHHe
Kypca OCBOEHO IOJIHOCThIO, 0€3 MpoOenoB, HEOOXOAUMbIE MPAKTUUECKUE HABBIKU Pa0OTHI C OCBOEHHBIM
MaTepuasioM CcGOPMHPOBAHBI, BCE TMPEAYCMOTPEHHBIE MIPOrpaMMoil OOydeHUs: y4deOHbIC 3aJaHusd
BBINTOJIHEHBI, KAYECTBO WX BBIITOJHEHHSI OIICHEHO YHCIIOM 0aiyioB, OJM3KUM K MaKCHMAaJIbHOMY.



denepanbHOE rOCYAapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBINH TEXHUYECKUH YHUBEPCUTET

Kadenpa obmeit pusuku

IMacnopr 3auera
no aucuuiuinae «Puznkay, 1 cemectp

1. MeToauka OLleHKH

3aveT mpoBOAUTCS B MUCBMEHHOM (hopMe, 1o TecTaM. BapuaHT TecT a pa3ziesieH Ha JBe 4acTH: YacTb
A u yacte B, B xaxaoil yactu mpeararorcs 6 3amad 1o pasjenaM, CHHCOK KOTOPBIX HPHUBEICH
Hiwke. Yacth A mpercraBiieHa HAOOPOM 3a7a4 ¢ BEIOOPOM OTBETA, YacTh b — 3a71auu ¢ pa3BepHYyThIM
OTBETOM.

(I)opMa TECTa IJIA 3a4€Ta

HOBOCHBUPCKU I'OCYJAPCTBEHHBIN TEXHUYECKN YHUBEPCUTET
@axynpreT ABTD

BapuanTt Tecta Ne
K 3a4eTy 0 JUCHUILINHE «DU3HuKay

Yacte A

BalIaTA Al oo
BaIATA A i
BaIATA A o
BaIATA A o
BT A i
BAAUA A oot
Yacts B

Bamada Bl ...
BaaUa B ..o
Balada B3 .
Balaua Ba ...
Ballada B .
BalIaUA BO. ... i

YTBepxkaato: 3aB. kadenpoir OD C.A.CtpenbLioB
(moamuce)

(mata)




HpnMep TEeCTa IJIA 3a4eTa
Bapuanr 1

Yacte A
Al. JIBuxeHue MaTepuaibHOM TOYKM BJIOJIb OCU X OMKCBIBACTCS ypaBHEHUEeMXx(f) = 2 + 2t [ 27,
[Ipoekiust CKOPOCTH Ha OCh X OMUCHIBAECTCS YPABHEHUEM:
) Vi(®)=2002¢; 2) V() =2 1 4t; 3) Vi(t) = 112+ 2¢  4) Vi(t) = [12+4¢.
VYkaxxute HOMep MPaBUIBLHOTO OTBETA . . .

A2. B KakoM U3 IMEpPEUuCIICHHBIX CIIy4aeB BeC Teja, MOJBEIICHHOTO Ha MpYXWHE, Oyaer
HaUOOJIBIINM:
1) I'py3 nokoutcss  2) ABMIKETCA PaBHOYCKOPEHO BBEPX  3) ABMIKETCS PABHOYCKOPEHO BHM3

A3. Texo maccoit 2m MOJ JEMCTBUEM NOCTOSIHHOM BEPTHUKAJIBHOU CUJbl ~ O IMOJHMMAETCA Ha

BBICOTY H. Yemy paBHa paboTa CHIIBI E) ?

a. 0

b, (E)—2mg)H
(E) +2mg)H

a. Foll

e. ~htt

A4. Tennosas mamunHa ¢ KIIJI 40 % mnonywaer 3a nukn ot HarpeBarens 100 [Dx. Kakxoe
KOJIMYECTBO TEIJIOTHI MAIlIMHA OTAAET 33 LIUKJI XOJIO0JUIBHUKY?

1) 40 Ix
2) 60 Ix
3) 100 I
4) 160 Ik

A5. MOXHO 1M B OKCIIEPUMEHTE MOJNY4UTh 3apsabl, paBHbie (1 = 8,0 1072% K,
qg, = —4,8- 10719 Ko (OtBeT o6oCHYyiiTE).

A6. Ha pucyHke MOKa3aH y4acTOK IIE€NU IOCTOSHHOIO TOKa. KakoBO CONPOTHBIIEHHE ITOTO
ydactka, eciau ¥ = S50M? 3r

1) 35 Om ’

2) 10 Om r»—%:h[g]—a
3) 12,50m T

4) 15 Om

Yacts B

B1. /IBe uacTuibl paBHOMEPHO JBHXKYTCS B IJIOCKOCTH x0). IIpoekium BEKTOpPOB CKOpOCTEH
YaCTHULl UMEIOT 3HAYCHUS

le =& M/C, Vly = 0;

sz = 0, V2y= 6 M/c.

OTHOCHUTENbHAs CKOPOCTh YaCTHUIl (IO MOJYJIIO) PaBHA . . .

VYKaXuTe YMCIICHHOE 3HAYCHHUE . . .



L 103
B2. ABromoOuib Maccoit 10° Kr IBHXKETCS TIO BBITYKIIOMY MOCTY €O ckopocThio 10 m/c. Paguyc
KpuBH3HBI MocTa 500 M. OnpeenuTh CUITy JaBlIEHHS aBTOMOOMIISL Ha CEPEIHHY MOCTA.

B3. [Ilmar¢popma wmaccoit 10 TOHH mepeMemiaeTcss IO TOPU3OHTAIBHOMY  y4YacTKy
KEJIE3HOJJOPOKHOTO TMYTH €O CKopocThio 2 Mm/c. E& moronsier mmatdopma maccoit 500 xr,
IBIOKyIIasicss co ckopocthio 10 m/c. Haiinute ckopocTs 1uiargopMm mociae HEYNpyroro
coynapeHusi (TpeHHueM NpeHeOpeyb).

B4. Uemy paBHO HM3MEHEHHE BHYTPEHHEH SHEpPruM rasa, €Cii €My I[EepeAaHO KOJIMYECTBO
termots! 500 JIx, a ra3 npu nocTosHEOM gaBinennn 10° [a pacimpuncs Ha 3-107 m>?

BS. Toueunsie 3apsabl 40 u - 10 HKn pacnonoxens! Ha paccrossHuu 10 cM apyr ot apyra. ['ne
CJIEZyeT MOMECTUTh TOUEUHBIN 3apsi/l ¢, YTOOBI OH HAXOAWJICS B COCTOSIHUN PaBHOBECHs?

B6. YcTaHOBUTH COOTBETCTBUE MEXAY (hOPMYIOi U GPU3NUECKUM 3aKOHOM:

dopmy.ia 3akon

1) I=U/R a) 3akoH Oma J171s1 TOJTHOM 1enu
2) I =¢/R+r 0) DNEeKTPOIBIKYIIEH CHUITBI
3)e=Au/q B) 3akon OMa Ui yyacTKa e

2. Kpurtepum oneHku

e OTBeT Ha TecT /Uil 3ayeTa CUMTACTCS HEYAOBJETBOPHUTEJIbHBIM, €CIH TCOPETHYCCKOE
CoJiepyKaHhe Kypca HE OCBOCHO, MPOOEIIbI HOCIT CYIIECTBEHHBIM XapakTep, P PEIICHUU 3a1a4
JIONYCKAIOTCS MPHUHIIMITHAIbHBIC OMIUOKH, CTYACHT HaOupaeT MeHee 10 0ayuioB, yYUTHIBas, YTO
KakJias IPaBUJILHO PEIlIeHHAas 3ajiaya yacTd A oreHuBaeTcs B 1 6amn, a yactu B — B 2,3 Oainna.
Ouenka coctaBiser 0-9 b6annos.

e OTBeT HAa TeCT JJIA 3ayeTa 3aCUMTHIBACTCS Ha TOPOTOBOM YPOBHE, €CIM TCOPETUYCCKOE
COJIep)KaHKe Kypca OCBOCHO YacCTHYHO, HO MPOOENbl HE HOCAT CYIISCTBEHHOI'O XapakTepa,
HEOOXOJUMBIC MPAKTHUECKUE HABBIKM pabdOThl C OCBOCHHBIM MaTE€pHAIOM B OCHOBHOM
chopMUpPOBaHbI, HEKOTOPBIC 3aJaHUS BBIMTOJIHEHBI C HE MPUHIIMITHATBHBIMU OmUOKamMu. CTyIeHT
HaOupaet 10 Oa/IoB, YYUTHIBAs, UTO KaXkKJas MIPABHIILHO PEIICHHAs 33Ja4ya 9acTu A OIICHUBAeTCS
B 1 Oayn, a yactu B - B 2,3 Oayuia; CTyJeHT NPUBOAMT HEOOXOIUMBIC YPABHEHUS WJIM 3aKOHBI,
OIMCHIBAIOIIHE TPOIIECCHI WM SBJCHHS, O KOTOPhIX UAET peYb B 3ajaue U MOJTydaeT YUCICHHBIN
pe3yabTaT, eCii 3TO HEOOXOIUMO.

Ouenka cocraBigeT 10 6annos.

e OTBerT Ha TeCT AJS 3a4eTa 3acCUMTHIBACTCS Ha 0Aa30BOM YPOBHE, €CIHM COJEpXKaHHE Kypca
OCBOEHO TMOJIHOCTHIO, 0€3 MPoOesIoB, HEKOTOPBIC MPAKTUYECKUE HABBIKK PAOOTHI C OCBOCHHBIM
MaTepuasioMm cpopMHupoBaHbl HenoctarouyHo. CryneHT HaOupaer He MeHee 15 Oamos,
YUUTBIBAsS, YTO KaXKJas MPaBUJIBHO PEIICHHAS 3a/1a9a 9acTH A OIleHHBaeTcs B 1 Oamn, a yacTu
B — B 2,3 6amna; mpuBOIUT HEOOXOAMMBIC YPABHEHUS UM 3aKOHBI, OMMCHIBAIOIINE TPOIIECCHI
WIH SIBJICHHS, O KOTOPHIX HJET peYb B 3ajJaye, BBIBOAUT pPaCUYETHYIO (HOpMyTy, MOTydaeT
YUCIICHHBIN Pe3ybTaT, €CIM 3TO HEOOXO0AUMO.

OueHka cocraBiseT 15 bannos.

e OTBeT Ha TECT JUIsl 3aueTa 3aCUMUTHIBACTCS HA IMPOJBUHYTOM YPOBHE, €CIM TEOPETHYECKOE
coJiepykaHue Kypca OCBOEHO IOJHOCTBIO, 03 Mpo0esioB, HEOOX0JMMbIE MTPAKTUUECKUE HABBIKH
paboThI C OCBOEHHBIM MaTepUaioM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC YUeOHBIC 3a1aHUs
BbINOJIHEHBL. CTyneHT HaOupaeT He MeHee 18 OayioB, y4WTBIBas, 4TO KaXKJas MPaBHIBHO
pemieHHasi 3aja4a yactu A oreHuBaercs B | Oamwr, a wacth B - B 2,3 Gamna, mpuBOIUT
HEOOXOUMbIE YpaBHEHHS WIIM 3aKOHBI, OMHCHIBAIOIINE MPOLECCH MU SIBICHHS, O KOTOPBIX
UJET pedb B 3a/1adye, BHIBOJUT PACUETHYIO (DOpMyITy, MOJTy4aeT YUCICHHBIH pe3ynbTar, eCciu
3TO HE0OXO0UMO.

Ouenka cocrapnset 20 H6annos.



3. IIxana oueHku

3adeT cunTaeTcs CAAHHBIM, €CIT CyMMa OaJlIOB TI0 BCEM 3a/IaHHSIM TeCTa OCTaBisieT He MeHee 10
0au1oB (13 20 BO3MOKHBIX).

B 001m1eii onieHKe 1o AUCHUIUIMHE OauTbl 32 3aUeT YYUTHIBAIOTCSA B COOTBETCTBUU C MTPABUIIAMHU
0aITbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMMe AUCIUIITHHEIL.

4. Bompocsl Kk 3a4eTy no aucuuIuInHe «OuU3snkKa»
. Kunematuka MaTtepuanbHONW TOUKH.
. Kunemartuka BpamareapbHOro JBUXKEHUS
. lMHaMKKa MOCTYMATeNbHOTO IBHKeHUs. 3akoHbI HptoToHa. PaboTa, MOITHOCTD
. 3aKOH COXpaHEHMsI UMITYJIbCA M SHEPTUU. YIPYTHi U HEYNIPYruil yaap.
. YpaBHEHHE COCTOSHUS UICAIBHOIO rasa.
. IlepBoe Ha4yaJI0 TEPMOIUHAMUKH.
. Huksnel. KITJI nukiioB. TemmoBbie MallIiHbI.
. 3axoH Kynona. HanpskeHHOCTB anekTpudeckoro noJisd. ITpuHuun cynepno3unum.
. [locTosiHHBIN AnekTpudecKkuil TOK. 3akoHbl OMa.

O 001N DN B~ W=



denepanbHOE roCyAapCTBEHHOE OODKETHOE 00PAa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBINH TEXHUYECKUH YHUBEPCUTET)
Kadenpa obmeit pusnku

IMacnopT KOHTPOJILHOU PadOTHI

no aucuuiuinie «Pusnkay, 1 cemectp
1. MeToauka oeHKH

KOHTpOJ’IBHaﬂ pa60Ta MIpOBOAUTCA IO TEMaM: KHMHEMATUKA, JHUHAMHKA, 3aKOHbBI COXPAaHCHU:,
BKJIFOYACT YCTBIPC 3alaHUA. BrinonaseTcss THCEMEHHO.

®opma 3a1aHus 1)1 KOHTPOJILHOI PadoThI

HOBOCHBUPCKU I'OCYJAPCTBEHHBIN TEXHUYECKN YVHUBEPCUTET
®axynprer ABTD

BapuaHT KOHTPO/IBLHOIT padoThI Ne
1o AucHuIInHe pUusuKa
(HauMEHOBaHUE TUCITUTIIINHBI)

S7: 01 L 7 1
C7: 01 L= 7 5
C7: 01 L= 7 G
701 L= 7 I S

2. Kpurepuu oneHku

Kaxnoe 3aganue KOHTPOJIBHOM pabOThl OLIEHUBAETCS B COOTBETCTBUU C MPHUBEICHHBIMH HIKE
KPUTEPUSMH.

KontponpHast paboTa cuMTaeTcs HEeBBINOJIHEHHOH, eciau Tpo0enbl B TEOPETHYECKOM
COJICpKAHUU Kypca HOCST CYIIECTBEHHBIH XapakTep, HE0OXOAMMble MPAKTUYECKUE HABBIKU
paboTbl He chOPMHPOBAHBI, MPHU PELICHUM 3aJad JOMYCKAIOTCS NPUHLIMIIAAIBHBIE OIINOKH,
CTYZICHT MPABWJIBHO peIlaeT MeHee 2 3a/1au.

Ouenka cocrasuser 0-19 6annos.

PaboTa BbIoNIHEHa Ha MOPOTrOBOM YPOBHE, €CIIM TEOPETHUYECKOE COJAEp)KaHHE Kypca OCBOEHO
YaCTUYHO, HO MPOOENBl HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIE MPAKTHUYECKUE
HaBBIKM pabOTHl ¢ OCBOCHHBIM MaTEpHaiOM B OCHOBHOM C(OPMUPOBAHBI, HEKOTOPHIEC 3aJaHUS
BBITIOJIHEHBI C OMIMOKaMH, CTYIACHT NPaBUJIBHO pelIaeT 2 3aJa4yd, NPUBOAUT HEOOXOIUMbIE
YpaBHEHUs WU 3aKOHBI, ONMCHIBAIOIIME IPOLECCHl WM SBJICHUS, O KOTOPbIX HIET pedb B
3ajjaue, BHIBOJAUT PACUeTHYIO (OPMYITy, IOTydaeT YUCICHHBIN pe3yabTar.

Ouenka cocrasiset 20 6anios.

PaGora BeImonmHEHa Ha §a30BOM YpOBHE, €CIIM TEOPETHUYECKOE COJEp)KaHUE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOenoB, HEKOTOPhIE MPAKTUYECKHE HABBIKK pPabOTBI C OCBOCHHBIM
MaTepuaaoM cHOPMUPOBAHBI HEAOCTATOYHO, CTYIEHT MPABIJIBHO pelaeT 3 3ajadd, MPUBOIUT
HEO0OXOIMMbIC ypaBHEHHS WM 3aKOHBI, OMHCHIBAIONINE IMPOILECCH WIH SBICHHS, O KOTOPBIX
UJET pedb B 33/1a4e, BHIBOAMUT PAacueTHYIO (GOpMYITy, OJTydaeT YUCICHHBIN Pe3yibTar.

Ouenka coctasister 30 6annos.



PaboTa cumraercsi BHIIOJHEHHON HA MPOJABHHYTOM YPOBHE, €CIIM TEOPETHUECKOE COJEpKaHHE
Kypca OCBOEHO MOJHOCTBIO, 0e3 MpoOesoB, HEOOXOAUMBIE MPAKTUYECKUE HABBIKM PabOTHI C
OCBOCHHBIM MarepuajoM CcGOpPMHPOBAHbI, BCE NPEAYCMOTPEHHbIE YydeOHbIE 3aJaHUs
BBITIOJIHEHBI, CTYJCHT MPABWIBHO pelaer 4 3a1aud, NPUBOJUT HEOOXOIUMBbIE YpaBHEHHS HIIU
3aKOHBI, OTHCHIBAIOIIME MPOIECCHl WM SBJICHHSA, O KOTOPBIX HAET peub B 3a7aye, BBIBOIMT
pacueTHy10 pOopMyIly, OJIydaeT YHCICHHbIN pe3yabTar.

Ouenka cocrasisier 40 6anios.

3. IIkaaa oueHkKH

B oO0wmeil omeHke mo JUCHMIUIMHE Oamibl 3a KOHTPOJIbBHYIO paboTy YUYUTHIBAIOTCS B
COOTBETCTBUH C IMpaBUJIaMHU OaJUIbHO-PEUTHHTOBOM CHCTEMBI, NPUBEACHHBIMH B paboueit
IIporpaMMe JUCLUIIINHBL.

4. Ilpumep BapuaHTa KOHTPOJIbHOI PadoThI
Bapuanr 1

1. JlBikeHHEe MaTepualbHON TOuKH 3azaHo ypasHemem X = At+Bt’ +C, rme
2 y
A=5wm/c, B=-0,05 m/c", C=10M Onpesenuth MOMEHT BpEMEeHH, B KOTOpbIii

CKOpPOCTb U MAaTepuaJbHOM TOYKHM paBHa Hymoo. Hailitu koopauHaty B 3TOT MOMEHT H
MOCTPOUTH IpaMKH 3aBUCUIMOCTH KOOPAMHATHI ABUKEHHS OT BPEMEHHU.

2. Koneco pamuycom 50 cm, nBurasch paBHOMEpPHO, IPOXOIuT pacctossHue 20 M 3a 4 c.
KakoBa yrioBasi CKOpoCcTh BpallleHHsI Kojeca?
3. HaxmonHast miockocTb, 00pasytorias yroi 25° ¢ mioCKOCTbIO TOPU30HTA, UMEET JJIHHY 2

M. Teno, ABUrasch paBHOYCKOPEHO, COCKOJIB3HYJIO C 3TOM MJIOCKOCTH 3a BpeMs 2 ¢. OnpenenuTsb
KO3((UIIMEHT TPEHUs Tela O II0CKOCTb.

4. Slmuk ¢ meckoM, MMeoIuMii Maccy M, mojsemieH Ha Tpoce mmHoi [ Jlnuba Tpoca
3HAUUTEIBHO OOJbIIE JHHEWHBIX pa3MepoB smmka. Ilyms, macca KOTOpOW m, JIETHT
TOPU3OHTAIBHO U IIONAJaeT B SIIUK, 3acTpeBas B HeM. llocie momamanus mynu Tpoc

OTKJIOHSIETCS Ha yros (.. Onpenennure CKOpoCTh IyIIH.



denepanbHOE rOCYAapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBINH TEXHUYECKUH YHUBEPCUTET

Kadenpa obmeit pusuku

HacnopT IK3aAaMCHA
1o AucuuIuinHe «Pu3nkay, 2 ceMectp

1. MeToauka OLleHKH

DK3aMeH MPOBOAUTCS B THCHBMEHHOW Qopme, mo Owreram. buner dopmupyercs 1o
CIIeyIOIEeMY TIPaBUITy: TIEPBBIN BOIPOC BBIOMpaeTcst n3 Auana3oHoB BorpocoB 1-20 u 32-44, Bropoii
BOIPOC W3 JMana3zoHoB BompocoB 21-31 m 45-58 (cnmcok BOmpocoB INpHBeAEH Huke). B xone
9K3aMEHa TMperojiaBaTeNlb BIIPAaBE 3aJaBaTh CTYIEHTY JOMOJHUTENBHBIE BOMPOCHI M3 OOIIEro
niepeuns (1. 4). 3agaun MoAOMPaIUCh U3 TECTOB ISl OXBaTa JIEKIIMOHHOTO MaTepuala, B YacTH 3a1a4
yJaJeHbl BAPUAHTHI OTBETOB.

(I)opMa IK3AMCHAIINOHHOI'0 omjiera

HOBOCHBUPCKUI I'OCYJAPCTBEHHBIN TEXHUYECKN YHUBEPCUTET
@axynpreT ABTD

Bbuaer Ne
K 9K3aMEHY 110 JUCHHUIUIMHE «DU3uKa»

1. Bompoc 1
2. Bonpoc 2.
3. 3agaua 1.
4. 3anaya 2.
5. 3agaua 3.
6. 3agaua 4.

YTBepxknato: 3aB. kadenpoit OD C.A.CtpenbLioB
(moamuce)

(mara)



Ipumep OusteTa 1151 IK3aMeHa

3K3AMEHAIIMOHHBIN BUIET Nel

1. Pacnpenenenue bonbimana. Pacnipenenenne Makcpemna-bosnbiimana.

2. Pabota cun anekrpuueckoro nois. Lupkynsanus BeKTopa HaNpspkeHHOCTH. Y CIIOBHE
MOTEHIMAIILHOCTH IEKTPOCTATUYECKOTO MOJISL. DIEKTPOCTATUUECKUN oTeHIHal. CBsA3b MEXKAY
HaIPSHKEHHOCTBIO U IIOTEHIIUAJIOM.

3. Ha pucynke n3o0paxen uuki Kapao B koopnunarax (T,S), rae S-autponus. Annabaruueckoe
C)KaTHe MPOUCXOAUT Ha ATare .... OTBET 000CHOBATD.
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4. B uentpe Kyba HaX0AUTCs TOUCUHBIH 3aps] . YeMy paBeH NOTOK BEKTOpa HAPSKEHHOCTH
AJIEKTPUYECKOTO MOJIS Yepe3 MOJHYI0 OBEpXHOCTh Ky0a? OTBET 000CHOBATH.

5. 3aBUCUMOCTb NIOTEHLIMAJA AIEKTPUIECKOTO MO OT KOOPAUHATEI X UMEET BUJI, TIOKA3aHHbBIN HA
pucynke. Haiiiute 3aBUCMMOCTD HAPSHKEHHOCTH 3JICKTPUUECKOTO TOJIS OT X U u300pazute e€ Ha

rpaguxe.
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6. CoctaBuTh cucTeMy ypaBHeHUi 1o npasuiam Kupxroda

) | 2) 3)

YTBepxkaato: 3aB. kadenpoir OD C.A.CrpenbioB
(moamnuce)

(nata)




2. Kpurtepum oneHku

OTBeT Ha K3aMEHALMOHHBIA OWJIET CUMTAETCS HeY/10BJIeTBOPUTEIbHbIM, €CIIU CTYIEHT NpH
MUCbMEHHOM OTBETE Ha BOMPOCHI HE JACT OINpeNeNIeHUH OCHOBHBIX IMOHATHH, HE CIOCOOeH
[I0Ka3aTh IPUYMHHO-CIEACTBEHHBIE CBSI3M SBJICHUM, IpPU PEIICHUH 331a4 JIOIyCKaeT
NpUHIUNHATIbHBIE OMKUOKK. CTyeHT HabupaeT 3a KaxX/blii TEOpeTUYeCKUid BOIPOC MeHee 5
6amoB u3 10 BO3MOXKHBIX U 3a perieHue 3a1aun MeHee 10 6amioB u3 20 BO3MOKHBIX.

Ornenka cocrasisget 0-19 6annos.

OTBeT Ha HK3aMEHAIIMOHHBIN OWJIET 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYJCHT NpH
IIMCbMEHHOM OTBETE€ Ha BOINPOCHI JAaeT ONPEIEICHUE OCHOBHBIX IOHATHM, MOXKET IIOKa3aTb
IIPUYMHHO-CIEACTBEHHbIE  CBA3M  SIBJICHMM, TMpU  pEIIEHHH  33Jauyd  JOIYCKaeT
HETNPUHIUINAIBHBIE OUIMOKH, HalpuUMep, BBIYHCIUTENbHbIE. CTYIEHT MOXKET OINpPEeTUTh
TUN 33/1a4M, PelIaeT 3aJa4dy M0 U3BECTHBIM allrTOpUTMaM, CTYACHT JOJDKEH OTBETUTh Ha 00a
TEOPETHUYECKUX BOIMPOCA M PEIIUTh 3aJaud Ha MOPOTOBOM YpOBHE (HaOpaTh 3a KaXKIbIi
TEOPETHUYECKHUI BOIpoc He MeHee 5 0aisioB u3 10 BO3MOXKHBIX U 32 pellIeHHE 3a/1a4 He MEHee
10 6amnoB u3 20 BO3MOXKHBIX)

Ouenka cocrasisier 20 6anios.

OTBeT Ha PK3aMEHAIMOHHBIM OHMJIET 3aCUUTHIBAETCA Ha 0A30BOM YPOBHE, €CIIUM CTYICHT IPH
MUCbMEHHOM OTBET€ Ha BOMNPOCHI (OPMYIUPYET OCHOBHBIC TOHATHUS, 3aKOHBI, JaeT
XapaKTEPUCTUKY IPOLIECCOB, SBJIEHUM, IPOBOAUT AaHAJIW3 IPUYMUH, YCIOBUH, MOXKET
NPEJCTaBUTh KadeCTBEHHBIE XapaKTEPHUCTUKU IPOLECCOB, HE JAOIMYCKaeT OMMOOK TpHu
pemeHnn 3agad. CTYIGHT JOJDKEH OTBETHTh Ha 00a TEOPETHUECKUX BONpPOCAa U PEUIUTH
3amaun Ha 0a30BOM YpoBHE (HaOpaTh 3a KaXIblii TEOPETUYECKHI BOMpOC HE MeHee 7,5
6amtoB u3 10 BO3MOXKHBIX U 32 pelIeHre 3aaun He MeHee 15 0anoB u3 20 BO3MOXKHBIX).
Ouenka cocrasisier 30 6anios.

OTBeT Ha dK3aMEHALMOHHBIN OWJIET 3aCUUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CIIH CTYICHT
IIpU MMCBMEHHOM OTBETE Ha BOIIPOCHI IPOBOJIUT CPAaBHUTENBHBIN aHAJIN3 [IOAX0JI0B, IPOBOJUT
KOMIUICKCHBIN aHaliu3, BBIABISECT MPOOJIEMBI, MpeiaraeT MEXaHH3Mbl pelIeHHs, cnocoOeH
IIPEICTaBUTh KOJUYECTBEHHBIE XapPaKTEPUCTUKU OIPENEIECHHBIX IPOLECCOB, NPUBOAMT
KOHKpPETHBIE MPUMEPbI U3 MPAKTUKH, HE JOMyCKaeT OUIMOOK M CriocoOeH 000CHOBATh BHIOOD
MeTona pemreHus 3afgad. CTyOeHT OOJDKEH OTBETUTh Ha 00a TEOPEeTHYECKUX BOIpoca M
peLIuTh 3a/laud Ha MPOJABHHYTOM YpOBHE (HaOpaTh 3a KaXKAbI TEOPETHUECKHH BOMPOC HE
MeHee 9 OamnoB u3 10 BO3MOXKHBIX M 3a pelieHHe 3afady He MmeHee 17,5 GamioB u3z 20
BO3MOYKHBIX).

Onenka cocrasisier 40 6anios.

3. IIxaaa oueHku

B OGIL[CP'I OLICHKE 110 AUCHUIIIIMHE 3K3aMCHAIITMOHHBIC OB YUYUTBIBAKOTCA B COOTBCTCTBUU C

IpaBUJiaMH  OaJUTbHO-PEHTUHTOBOM  CHUCTEMBI, NPUBEJCHHBIMM B paboueil mporpamme
JUCLUIIINHBL.

N A WN =

~N

4. Bompocsl K 3k3aMeHy N0 JMCHUILVINHE «DPUHKa»

. Cucrema orcuera. Kunematnueckue XapakTepuCTUKU ABMKEHHUS MaTEPUATILHON TOUKH.
. 3aKOHBI IMHAMUKH MaTepUaJIbHON TOUKH. VIHepLHanpHble CUCTEMBI OTCUETA.

. Kunemartuka BpamarenpHOro JBUKEHHSI MaTEpUAIbHON TOUKU

. YCKOpEeHHE ITpU KPUBOJIMHENHOM B KEHUU. HopManbHOE U KacaTeIbHOE YCKOPEHUS

. CBs3p MEX/1ly MOMEHTOM UMITYJIbCA MAaTEPUATIbHON TOUKH, CUCTEMBI TOUEK U MOMEHTOM

CHJIBI. ypaBHeHI/IC MOMCHTOB.

. UMmynbe. 3aKOH COXpaHEHUsI UMITYJIbCa.
. llenTpasibHbIii a0COMIOTHO YIPYTU U HEYIIPYTUH yIaphl



8. PaboTa mpu MexaHMYECKOM ABHKEHHH. MOIIHOCTb.

9. PaboTa B mojie KOHCEpBAaTHUBHBIX CHJI

10. IToTeHumanbHast SHEprus B 10JIe KOHCEPBAaTUBHBIX cuil. [loTeHnnanbpHas sHeprus B
IpaBUTALlMOHHOM IIOJIE.

11. 3aKOH cOXpaHEHUsI SHEPTUU B MEXAHUKE

12. OcHOBHOM 3aKOH IMHAMHUKHU BpPaAIaTEIbHOTO JIBHXKEHUS

13. Teopema I'tolirenca-1lIteiinepa

14. MOMEHTBI HHEPIIUH TBEPJIOTO Tesla. MOMEHTHI MHEPIIUH CTEPXKHs, 00pyya, AKUCKa, Iapa.

15. MoMeHT umnynbca MaTepHalbHOM TOYKH OTHOCUTEIBHO TOUKH U OTHOCUTEIIBHO OCH
BpallleHUs

16. MOMEHT CUJIbI OTHOCUTENBHO TOUKHA U OTHOCUTEIBHO OCH BpAICHUS

17. Kunetnueckas 3Heprus BpallaTeabHOIO ABMKEHUS TBEPAOIO Tela

18. 3aK0H coXpaHEeHUsT MOMEHTA UMITyJbca. [[puMeHenne 3akoHa COXpaHEeHUsI MOMEHTa
UMITyJIbCa B TEXHUKE

19./IBm>xeHne B IEHTPAJIbHOM I10JIE CHII

20. Cunibl uHEPUUHU

21.I'apmoHHuecKue Kojebanus. XapakTepUCTUKA TApMOHUYECKUX KOJIeOaHUH U UX (pru3ndecKuii
CMBICII.

22 KommnekcHas (opma mpeicTaBieHHUs TapMOHMYecKuX KojeOanwii. [IpencraBnenue
TapMOHHUYECKHX KOJIeOaHUI B BEKTOPHOU Gopme.

23. Cnos>xeHue 0AMHAKOBO HAMPABJICHHBIX FTAPMOHUYECKUX KOJICOAHMIH.

24 .buenus.

25.CnoxxeHre B3auMHO-TIEPICHIUKYISIPHBIX TapMOHHYECKUX Kosebanuit. durypsl Jlnccaxy.

26.'apmonnueckuii  ocwusitop.  Auddepenumansnoe  ypaBHEHHME ~— TapMOHHMYECKOTO
ocuuusitopa. [IpuMepsl rapMOHUYECKUX OCLAIUIATOPOB.

27.MaremMaTu4ecKuii MasTHUK, (DU3UYECKHH MAaATHUK, TIpy3 Ha TPYKUHE, KOJIeOaTeIbHBIH
KOHTYp 0€3 MmoTeph SHEPTHUH.

28.DHeprusi MeXaHU4eCKUX FTapMOHMYECKUX KOJICOAaHHH.

29.3aryxaromme MexaHuueckue Kosiebanus. Koadduuument 3artyxanus, sorapudmudeckuii
JeKpeMeHT 3aryxaHus. JJoOpoTHOCTS.

30.3aryxatomme snekrpudeckue konebanusa. Kosddumument 3zatyxanus, nmorapudmudeckuit
JeKpeMeHT 3aryxaHus. JloOpoTHOCTS.

31.Boinyx/1eHHbIE KOJIeOaHUs. 3aBUCIMOCTh aMIUTUTY/IbI M (pa3bl BBIHYKACHHBIX KOJICOAHUI OT
4acTOThI BHEITHETO TAPMOHUYECKOTO BO3/IEHCTBUS. SIBIEHME pe30HaHCcA.

32. luHaMUYeCcKHe U CTaTUCTUYECKUE 3aKOHOMEPHOCTH B (pu3uKe. MaKkpOCHUCTEMBI.
TepMOaMHAMUYECKUI U CTATUCTUYECKUI METOBL.

33. @yHKIUs pacnpeaeneHus MOJIEKYII [0 CKOPOCTsM (pactpeaenenne MakcBeia), aHaau3
¢bynkuun pacnpeaenenus. CpeaHue CKOPOCTH MOJIEKYIL.

34. BHyTpeHHsIsl SHEPTHsI UACATIbHOTO ra3a

35. Pacnipenenenue bonbimana. Pacnipenenenue Makcpena-boabiimMana

36. TepmonnHamuyeckas cucreMa u ee napameTpel. Ctatuctuueckas reMieparypa. JlaBienue.

37. llonsitue TemaoTsl, padboTsl. [lepBoe Hauano TepMOAMHAMUKI

38. TennmoeMKoCTh UacanbHOrO raza. Y pasHenue Maiiepa.

39. 3oTepMudeckuii mporiecc (YpaBHEHHE COCTOSIHHS, 3aKOH COXPAHEHUS SHEPTUH, paboTa)

40. N306apuueckuii mporiecc (YpaBHEHHE COCTOSIHHSI, 3aKOH COXPAHEHUS SHEPTUH, paboTa)

41. N3oxopuueckuii mpoliecc (ypaBHEHHUE COCTOSHUS, 3aKOH COXPAaHEHUS YHEPTUH, padoTa)

42. Annabatuyeckuil npouecc (ypaBHEHUE COCTOSIHUSA, 3aKOH COXPaHEHUs YJHEPTUuH, padoTa)

43. Hukn. Hukn Kapuo. Terosas mamuza. KoadduuueHt nosnesnoro neictaus

44. DHTpONUs CUCTEMBI M CTATUCTUYECKUI BEC MAaKpOCOCTOSsIHUS. PaBHOBECHBIE U
HEPABHOBECHBIE COCTOSIHUSL. 3aKOH BO3pACTaHMsI SHTPOIUU.

45. DnexTpuyecKuii 3apsaa. DaeMeHTapHbIN 3apsa. ToueuHblid, 00BEMHBIN U TOBEPXHOCTHBIH
3apsaasbl. IInoTHOCTE 3apsaaa. 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsia.



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

3axoH Kynona. HanpskeHHOCTD 3ekTpudeckoro noss. [IpuHumn cynepno3unum 1mis
HanpspkeHHOCTH. CuitoBble TMHUM. [I0TOK BEKTOpa HaIIPSHKEHHOCTH.

OnexTpocraTnueckas treopeMa ['aycca-Octporpanckoro. HanpsaxeHHOCTh NOJIS 3apsHKEHHBIX
0ECKOHEUHOM TIIOCKOCTH, HMIMHApPA, chepsl H 1apa.

Pabora cun sanekrpuueckoro nodsi. LupKynanus BeKTopa HaNpspKeHHOCTH. Y CIIOBHE
MOTEHIUAIBHOCTH JIEKTPOCTATUYECKOTO MOJISL. DIEKTPOCTATUUECKUN OTeHHaN. CBA3b
MEXAY HalpsSKEHHOCTHIO U OTEHLHANIOM. B3auMHOE paciiono)keHne SIKBUIIOTEHIIMAIBHBIX
IIOBEPXHOCTEH U CUIIOBBIX JIMHUH. [loTeHIManbHast SQHeprus 3apsiia BO BHELIHEM
3JIEKTPOCTATUYECKOM IoJ1e. [IoTeHnma mosist TO4e4Horo 3apsaa.

IIEKTPUUECKUM U0k, J{UonbHbIi MOMeHT. [loTeHIMan 1 HanpsHKEHHOCTh
JIIEKTPOCTATUYECKOTO TOJIS JUTIOJIA.

CBoOoHbIC U CBsI3aHHBIE 3apsbl B BemecTse. [lomspuzanus AuanekTpukoB. Buab
noJsipu3aluy. BeKTop quaiekTpudecKon noiaspusanuu. JJusiekrpudeckas
BOCIIPUUMUUBOCTD U JUBJIEKTPUUECKAsl IPOHNUILIAEMOCTD BELIECTBA.

BekTop 35ekTpruueckoil HHAYKIUY (3JEKTPUUECKOI0 CMELIEHHUST). DJIEKTPUUECKOE 110J1E
BHYTPH AMAJIEKTPUKA. [ paHUUYHBIE yCIOBUSA I MHAYKLMH, HANPSHKEHHOCTH U MOTEHIIMAIIA
3JIEKTPOCTATUYECKOTO T0JIS HA IIOBEPXHOCTHU pa3zeia JUIEKTPUKOB.

DneKTpocTaTUUECKOE T0JI€ BHYTPY MTPOBOJIHUKA U Y €r0 IOBEpXHOCTHU. Pacnpenenenue
CTaTMUYECKUX 3apsAJ10B Ha IOBEPXHOCTH ITPOBOHUKA.

DnexTpuyecKas EMKOCTh YEUHEHHOIO TPOBOAHMKA. DIIEKTPUUECKUM KOHIEHCATOP.
Emkocth koHIeHcaTopa. [Inockuit, nuianHaApUYecKuid U chepruuecKuii KOHIEeHCATOPHI.
OHeprus B3auMOJICHCTBUS CUCTEMBI SJIEKTPUUECKUX 3aps10B. DHEPTUs 3apPsHKEHHOTO
KOHJIeHcaTopa. DHeprus noJis. IIoTHOCTh SHEPTUM IIEKTPUUECKOTO MOJIS.
Onexrpuueckuil Tok. Cuna Toka. [ImoTHOCT TOKa. YpaBHEHNE HENPEPHIBHOCTH.
ITocTOsIHHBIN TOK.

Hanpsbxenne Ha yyacTke 1enu 0e3 UCTOYHMKA Toka. 3akoH OMa JiIs yuyacTKa LeTH.
AKTHUBHOE CONPOTUBIIEHUE. Y IeNbHOE conpoTuBieHue. [IpoBoauMocTh BemecTBa. 3aKOH
Owma B muddepeHnmanbHoi Gpopme.

Ncrounnku Toka. CTopoHHKE cuitbl. Dnektpoaswxymas cuwia (3/1C). Hanpskenue n 3akoH
Owma a5 yyacTka 1eny, cozaepskauiero uctTouyHuk 3/1C. 3aMKHYTbIE U pa3BETBJICHHBIE LIETIN.
ITpaBuna Kupxroda.

Pabora u moutHOCTh TOKA. 3akoH Jlxoynsa-Jlenna B unTerpansHoit u auddepennuansHoi
¢bopmax.



denepanbHOE FOCYAAPCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEIKACHHE
BBICILIETO 00pa30BaHUSA
«HoBocubupckuii rocy1apcTBeHHBIN TEXHUUECKUI YHUBEPCUTET

Kadenpa obmeit pusnku

IMacnopr
pacyeTHO-Ipapu4YeCKOro 3aJaHus

1o AucuuIuinHe «Pu3nkay, 2 ceMectp

1. MeTtoanka oueHkn
PI'P mpoBoauTca mo TeMaMm: KMHEMATHKA, IMHAMWKA, 3aKOHbl COXPAHEHUsS, HEMHEPLHAIbHBIE
CHCTEMBI OTCUETa, JBI)KEHUE TNl IEPEMEHHOM MacChl, KojeOaHHs, eI TUBUCTCKAs MEXaHUKa U
TEPMOJIMHAMHKA U 3JIEKTPUYECTBO, BKIOYAeT 18 3axau. Beimonnsercs nuceMenHo. 3amura PI'3
IPOXOANUT B YCTHOHM (opme. OneHnBaeTCS MPAaBUIBHOCTh PEIICHHS 3a/1a4 U YCTHBIM OTBET NpH
3amute PI'3.
Bapuants! ais PI'P npesuiaratorest cryieHTaM U3 yueOHbIX ocoOuit:
1) ®usnka: MeToUUECKUE yKazaHus U KoHTpoJsibHbIe 3aaanus A /1O (KontponsHas pabora
Ne 1) / HoBocu6. roc. TexH. yH-T ; [cocT.: K. B. Anenpkuna u ap.] Hoocubupck : M3n-8o HI'TY
, 2005;
2) ®usmKa : METOJUUECKUE YKa3aHUsl C BBIMOJIHEHHIO KOHTPOoJIbHOM paboTel Nel / HoBocub. roc.
TexH. yH-T ; [cocT. H. B. Unuepuna u np.] HoBocubupck : M3a-so HI'TY , 2015.
3) CagenbeB U.B. COopHuK Bompocos u 3aaa4 1o o6mei pusuke. — CI16: Jlans, 2005.
4) IIpakTUKyM IO pEeIIeHUI0 (PU3UUECKUX 3ajjau C IPUMEHEHUEM KOMIIbIoTepa. MoJieKyssipHas
¢usuka u repmoauHamuka / HoBocu®. roc. Texs. yH-T ; [cocT. A. A. HITsirames] HoBocubupck
: Usn-so HI'TY , 2016.

B noco6usx [1,2] npuBenens! npasuiia opopmiienust PI'3. Bapuant gpopmupyercs mo Homepy B
CIIMCKE CTY/ICHTOB B )KYpPHAJIE CTAPOCTHI.

®opma 3a1aHNUA A1 PACYETHO-TPAPHIECKOro 3aaHNs

HOBOCHBUPCKUI I'OCYJAPCTBEHHBIN TEXHUYECKN YVHUBEPCUTET
®axynpreT ABTD

Bapuant PI'3 Ne

no AucuuninHe Gpusnka
(HauMEeHOBaHUE AUCITUTIIINHBI)

BaAZATA | ittt
BAZATA 2 ottt

2. Kpurtepun oneHkHu

* PaboTa cumTaercs He BBINOJHEHHOWN, €CIH BBINIOJHEHH He Bce yactu PI'3, mpu pemenun
3aJa4 JIOMYCKAIOTCs MPUHLIMITHAIBHBIE OIIMOKH, CTY/IEHT HaOupaeT MeHee 9 OaoB.
orieHka coctasiseT 0-8 H6anos.

* PaboTa cuuTaeTcs BBIIOJIHEHHON HA MOPOroBOM YpoBHe, ecinu dactu PI'3 BeImoTHEHBI
(bopMasIbHO: CTYICHT AaeT OINpeielieHue OCHOBHBIX IMOHATHH, ONpeieNnseT THII 3a/1a4u, peIIaeT
3aJ1a4y 10 U3BECTHBIM AJITOPUTMaM, CTYAEHT JIOJDKEH peluTh 18 3a1a4 Ha IOPOroBOM YpPOBHE



(HabpaThb 3a KaxayIo 3a1auy He MeHee 0,56 OanoB u3 1,11 BO3MOXKHBIX)
Onenka cocrapinsier 10 6anos.

» PaboTa cunTaeTcs BRIMOJHEHHON HA 6A30BOM YPOBHE, €CITU CTYACHT (POPMYTUPYET OCHOBHBIC
TUIOTE3bl, 3aKOHBI, JA€T XapAKTEPUCTUKY IMPOIIECCOB, SBJICHHM, MPOBOJUT aHAIU3 YCIOBUH,
pelraer 3amavdy Mo M3BECTHBIM aJTOPUTMaM, CTYACHT IOJDKEH pemuTh 18 3amad Ha 6a30BOM
ypoBHe (HaOpaTh 3a Kakayro 3ajauy He MeHee .83 6amioB u3 1,11 BO3MOKHBIX).

Omnenka cocrapisier 15 dannos.

* PaboTa cuMTaeTcs BBIMOJIHCHHONW HAa NPOJABMHYTOM YpPOBHE, €CIU CTYACHT IOBOJUT
CPaBHUTEILHBIN aHAIU3 TOHATHUM, TEOPHUH, MOAXOJO0B, MPOBOJUT KOMIUICKCHBIN aHaIu3,
BBISIBIISICT MPOOJIEMbI, MpejJiaraéT MEXaHW3Mbl PEIICHUs, BBIOMpAET ONMTHUMAIBHBIA CHOCOO
pelIeHus 3aJadd, CTYACHT JIOJDKEH pemmuTh 18 3ama4 Ha MpOABUHYTOM ypoBHE (HaOpaTh 3a
KKyt 3anagy He MmeHee 0,93 6amioB u3 1,11 BO3MOKHBIX).

Onenka cocraisier 20 Hannos.

3. IIkaaa oueHkKH

B o6meit onenke nmo aucrumirHe Oawisl 3a PI'3 yuuThIBaloTCS B COOTBETCTBHM C NPaBHIAMH
0aNTbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B pabodeil MporpaMMe AUCIUILTNHEIL.

4. IlpumepHsblii nepedens Tem PI'3

1. ®dusuueckre 0CHOBEI KJIACCUUECKON MEXaHUKH.
2. MonekynsipHasi (pu3vKa ¥ TEPMOIUHAMUKA
3. DeKTpocTaTUKa U MOCTOSIHHBIN TOK

Bapuanr 1

1. Kamens Opocuiu ¢ kpyroro 6epera BBepx 1noj yriom 30 rpagycoB K TOPH30HTY CO
ckopocthio 10 m/c. C kakoil CKOPOCTHIO OH yIai B BOJY, €CJIM BpeMsl rmoJieta 2 c.
ComnpotuBieHrneM Bo3ayxa npenedpeus. [locTpouts rpaduk CKOpocTH OT BpeMEHH U
TPAEKTOPUIO M10JIETA KAMHS.

2. TaroBas MOLIHOCTH (MOIIHOCTH Ha Kproke) Tpakrtopa pasBHa 30,0 kBm. C kakoi
CpPEIHEN CKOPOCTBIO MOXKET TSAHYTh 3TOT TPAKTOP IpyKEHBIM mpuren maccoil 5,0 mown Ha
noaséM 0,2 (sina =0,2) npu kospduuuente tpenus 0,47 Iloctpoiite Tpaduk cpeaHen
CKOPOCTH OT MaccChl IPULIETIA.

3. YenoBek, cuasImmii B IoJIke, OpocaeT KaMeHb BJIOJIb Hee MO YoM 45 rpaaycoB K
ropusoHTty. Macca kamus 10 xr, macca dyenoBeka u Jojku 100 Kr, HayanbHasi CKOPOCTh KaMHS
otHocuTenbHO Oepera 10 m/c. HaiinuTe paccTossHue Mex 1y TOUKOM MajieHnst KaMHS U JIOJKOU B
MOMEHT, KOI'/1la KAMEHb KOCHETCS BOJIbl. CUnTaTh, YTO BO BpPEM$ I10JI€TA KAMHS, JIOAKA IBUKETCS
PaBHOMEPHO.

4. Ha ropu30HTaIbHYIO OCh HACa)KE€HbI MAXOBHK M JIETKUM IIKKUB paguycoM 4 cMm. Ha
IIKMB HAMOTAH LIHYp, K KOTOpOMY IIpuBsi3aH rpy3 maccoi 0.8 ke. Onyckasicb paBHOYCKOPEHHO,
rpy3 npoiuen myts 2,0 m 3a Bpems 2 ¢. OnpenenuTs MOMEHT UHEPLMU MaxoBukKa. [locTtpouts
rpa¢uk ynciaa 000pOTOB OT BPEMEHHU U OINPEIEIIUTH MTOJIHOE YHCIO 000POTOB MaXOBHUKA.

5. Moesn maccoit 3500 T qBHXKETCS HA CEBEPHOI mmpoTe @ = 54° ¢ Kakoit 6OKOBOA
CHJION JaBsIT pesibChbl Ha KoJjleca Moe3/a, €ClIi CKOPOCTh Mmoe3aa 72 KM/4 U HarlpaBJieHa BJIOJb
Mepuanasa’?

6. Onpenenure aMILTUTYly TApPMOHHYECKUX KOJIEOAHUI MaTepHaIbHOM TOUKH, €CITU
noJtHas YHeprus koseomomeiics Touku 0.04 Ik, a MakcuMalbHas Cuila, JEHCTBYIOIIAs Ha
TO4YKY, paBHa 2 H.

7. Uemy paBeH JorapuMu4eckuil JeKpEMEHT 3aTyXaHus KoyueOaHuit 1 TOOPOTHOCTb
CHCTEMBI, €CITH aMIUTUTY/Ia 3aTyXaloUMX Kojiebanuil ymenpumiiack B 10 pa3 3a 50 xonebanuii?

8. Ilpu KaKoii CKOPOCTH MOe3/1a PECCOPBI €r0 BAaroHOB OYIyT 0COOEHHO CHUIIBHO
K0J1e0aThCsl O] IeHCTBHEM TOTYKOB KOJIEC O CTHIKH PEIbC, €CIH AJIMHA penbe 12.5 M, Harpy3ka



Ha peccopy 5.5 TOHH u eciM peccopa nporudaercs Ha 16 MM npu Harpy3ke B 1 TOHHY?

9. Haiitu coGCcTBEHHYIO AITMHY CTEepKHs, eciiu B K-cucteme otcuera ero ckopocts 0.5c¢,
uHa 1.00 M 1 yroa MexJy CTEp’)KHEM U HallpaBJICHUEM JBWKEHUS 45 rpaaycoB.

10. Cocyn o6bemom 20 11 COIEpKHUT CMECh BOAOPOA U renus npu Temieparype 293 K u
naBiaeHuu 2 atM. Macca cMmecu 5 1. Haiitu oTHOIIEHHE Macchl BOJOPOa K Macce Tellusl B 3TOM
CMECH.

11. Kakast yacth MOJIEKYJI KHCIIOpO/ia 00JIa1aeT CKOPOCTAMH, OTIMYAIOIIUMUCS OT
HauBeposTHeHIel He 6osbie yeM Ha 10 m/c pu Temneparypax 273 Ku 573 K?

12. HaiiTi cpeHIO0 ATHMHY CBOOOJHOTO Mpo0era MOJIEKyI YIIIEKHCIOro ra3a MpH
temneparype 373 K u nasnenun 13.3 I1a. luametp monekyin 0.32 HM.

13. Tpu mMons uaeanpHOro rasa, Haxoausuerocs npu temneparype 273 K,
M30TEPMHUUECKH PACILIMPUIIN B 5 pa3 U 3aTEM M30XOPUUECKH HArPEIN TaK, YTO B KOHEYHOM
COCTOSIHUU €T0 JIaBJICHUE CTAJI0 PABHBIM IEPBOHAYAIBHOMY. 3a BECh MPOLIECC T'a3y COOOLTHIN
KomyecTBo Teruia paBHoe 80 k/[x. Haiiti mokazarens aanadatsl AJist 3TOTO rasa.

14. HekoTtopast Macca Bogopoaa coBepmaet uuki Kapuo. Haiitu koadurpent
MIOJIC3HOTO JCUCTBUS IMKJIIA, €CIIH MIPU aInabaTHYeCKOM PACIIUPEHUH: a) 00beM Traza
YBEJUYMJIICS B JIBA pa3a; 0) JaBlIeHHE YMEHBIIMWIOCH B 2 pa3a. [locTpoiiTe pUCyHOK LUK
KapHno.

15. 3apsna 0.5 #Kn paBHOMEPHO pacIpeesieH M0 NOBEPXHOCTH MOJIOTO METAUIMYECKOrO
apuka paanycom 2.5 cu. Haiitu noTeHnman 3jaeKTpUYECKOTo MO B LIEHTPE, Ha IIOBEPXHOCTH
[IapHKa ¥ HA paccTosiHUU 5 cm oT neHtpa. [loctpouth rpaduk 3aBUCUMOCTH MOIYIS
BEKTOpa HAINIPSHKEHHOCTH MOJIS M MOTEHIMAJA OT PACCTOSIHUSL 10 LIEHTpa LIapuKa.

16. JIBe nepBoHauaIbHO HE3APSHKEHHBIE METAJUNINYECKHE IJIACTUHBI, HAXOASIIUECS B
BaKyyMe€, PacloJIO;KEHbI apajljIeIbHO Ha paccTossHUU 1 MM Apyr ot apyra. OaHoM miacTuHe
coobmmummu 3apsin 100 uKi. Inomans mractun 100 cm’. Haiitn MMOBEPXHOCTHYIO IUIOTHOCTh
3aps/10B Ha 00X CTOPOHAX IUIACTHH.

17. JIBe KOHLIEHTpUYECKHE ChepruuecKue MOBEPXHOCTH, HAXOAAIIHECs B BAKyyMe, UMEIOT
PaBHOMEPHO pacHpeleieHHbIE OAUHAKOBBIE 3apsaabl S MKkKuI. Paguycsl aTux nosepxHocrei 1 n 2
M. HaliTi SHEprHio 31eKTPHUUECKOTO TOJIs, 3aKITIOUEHHYIO MEXKIY STUMH cepamu.

18. Umeetcst 12 anemenTos ¢ DJIC 1.5 B u BHyTpeHHUM conpoTuB-neHuem 0.4 Om
Kaxplii. Kak Hy)KHO COETMHHUTB 3TH 3JIEMEHTBI, YTOOBI MOJYYUTh HAHOOJIBIIYIO CUITy TOKA BO
BHeIHeH nernu, umeromei conporusnenue 0.3 Ou? Kakoit Benmuunsl Oynet Tok? Iloctpoiite
rpaduKyu MOJTHOM, OJE3HOW MOIITHOCTH U MOIIIHOCTH MOTEPb.



denepanbHOE TOCyIapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICIIETO 00pa30BaHUs
«HoBocubupckuii rocyiapcTBeHHBIN TEXHUUECKUI YHUBEPCUTET

Kadenpa oGmeit pusuku

IHacnopT 3Kk3ameHa
1o aucuuiuinee «®dusmnkay, 3 ceMectp

1. MeToauka OLleHKH

DK3aMeH MPOBOAUTCS B THCHBMEHHOW Qopme, mo Owneram. buner dopmupyercs mo
CIIeTyoIIeMY TIPABIITY: TIEPBBIN BOIPOC BRIOUPASTCS U3 JUana3oHoOB BompocoB 1-14 u 18-31, BTopoii
BOIPOC W3 JMAana3oHOB BompocoB 15-18 m 32-55 (cnmcok BompocoB INpuBeAeH Huke). B xone
9K3aMEHa TpernojaBaTeNb BIpPaBEe 3aaBaTh CTYACHTY JOMOJHUTENBHBIE BOMPOCHI H3 OOIIETO
niepeuns (1. 4). 3agaun MoAOMPaTHCh U3 TECTOB IS 0XBaTa JICKIIMOHHOTO MaTepuala, B YacTH 3a1a4
yJlaJIEHbI BAPUAHTHI OTBETOB.

®dopma HK3aMeHAIIHOHHOT0 OHIeTa

HOBOCHBUPCKU I'OCYJAPCTBEHHBIN TEXHUYECKN YHUBEPCUTET
@axynprer ABTD

Bbuaer Ne
K 3K3aMeHy 110 qucuuruinie «dusnkay

. Borpoc 1
. Bompoc 2.
. 3amaya 1.
. 3amaya 2.
. 3agaua 3.
. 3amaua 4.
. 3agaua 5.

NN kW

YTBepxkaato: 3aB. kadenpoir OD C.A.CtpenbloB
(moamnuce)

(nara)



IIpumep Onera st IK3aMeHa
3K3AMEHAIIMOHHBIN BUIET Nel

1. UaTepdepeHIyst MOHOXPOMAaTHYECKUX BOJIH.

2. PaanoakTUBHOCTh. 3aKOH paJl0aKTUBHOIO pacnaja.

1. ToHkas IIeHKa TOJIUHOMN d ¢ MmoKa3areyieM MPETOMICHUS N> epeorn OCBEIIAETCS CBETOM C JUIMHOMN
BOJIHBI A (yron maneHus juydeir o). Iloctpoiite xon imydel mpu HaOMIOAEHHMM HHTEPPEPEHLHU B
OTPaKEHHOM CBETE M HAIHUILIUTE BBIPAXKECHUE JUISI ONTUYECKON pa3HOCTH XoJa. UTO M3MEHUTCS, eClu
IUIEHKY TIOMECTUTD B CPENY, ISl KOTOPOH <M peow?

2.Ha pemerke ¢ 200 mTpuxoB/CM HPOMCXOIUT TU(PAKLUs CBETAa. DKpaH pacloJiokeH B 3 M OT
pemeTkd. Ha KakoM pacCTOSHMM HaXOJATCS Ha HDKpaHe H300pakeHUs] MAKCHMyMOB HYJEBOTO WU
nepBoro nopsiikos? JlnnHa BosiHbl 0.5 MKM.

3.B Bakyyme HaxomsTcd [Ba HMOKPBITHIX KaJbLMEM 3JIEKTPOJA, K KOTOPHIM MOJKIHOYEH KOHIEHCOP
émrocThio C = 12000 nd. [Tpu AIHTEIHHOM OCBEIICHHAN KaToa cBeToM ¢ acToToit 10" T'ir hoToToK,
BO3HUKIIMIT BHAYase, peKpamaercs. PaGoTa BEIXOZA MEKTPOHOB M3 Kambims A = 4,42:107° k.
Kakoii 3aps npu 5TOM OKa3bIBaeTCs HAa 00KIIaKax KoHaeHcaropa?

4 ITocTaBTe B COOTBETCTBHE ONpCACIICHUIO MAaTCMATUYCCKOC BBIPAKCHUC

Onpenenenne MaremaTHyecKoe BbIpa)KeHUE
a) IJIOTHOCTb BEPOSATHOCTHU 1
) chnl//n
0) ycioBrue HOPMUPOBKH BOJIHOBBIX (DYHKIIUH N
A
*
B) IPUHIIMII CYNEPIIO3UIIH 3) J' vy, dV =0, nzm
b *
I') OPTOrOHAIBHOCTh BOJTHOBBIX (DYHKITHIA 4 J' v, dV =1, n=m
a)__ 0) __ B) r)
5.B arome BOOpoJa BJIEKTPOH MEPEXOJUT C  OJHOIO
EsB 5 HHEPreTUYECKOTO YPOBHS Ha JIPYroi, Kak IMOKa3aHO Ha PHCYHKE.
s P d  Yemy paBHBI HM3MCHEHHs €ro KBAaHTOBBIX uymcen? OmpenenuTtsb
-0,85

JUIMHY BOJIHBI U3JIy4E€HUS, COOTBETCTBYIOLLYIO IEPEXOLY.

-1,51
h=6.62x10"* Ik c, 1 3B=1.6x10" JIx

-3,40 —

-13,6

VYrBepxnato: 3aB. Kadenpoii Crpenbuos C.A.




2. Kpurtepum oneHku

OTBeT Ha 3K3aMEHALMOHHBIA OWJIET CUMTAETCS] HeYy10BJIeTBOPUTEIbHbIM, €CIIU CTYIEHT MpH
MUCbMEHHOM OTBETE Ha BOMPOCHI HE JACT OINpeNeNICHUH OCHOBHBIX IMOHATHH, HE CIOCOOEH
[I0Ka3aTh IPUYUHHO-CIEACTBEHHBIE CBSI3M SBJICHUM, IpPU PEIICHUH 331a4 JIOIyCKaeT
NpUHIMNHATIbHBIE OMHUOKU. CTyeHT HabupaeT 3a KaxX/blii TEOpeTUYeCKHii BOIPOC MeHee 5
6amoB u3 10 BO3MOXKHBIX U 3a perieHue 3a1aun MeHee 10 6amioB u3 20 BO3MOKHBIX.

Ornenka cocrasisget 0-19 6annos.

OTBeT Ha HK3aMEHAIIMOHHBIN OUJIET 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYJCHT NPH
IIMCbMEHHOM OTBETE€ Ha BONPOCHI JAeT ONPEIEICHUE OCHOBHBIX IOHATHM, MOXKET IOKa3aTb
IIPUYNHHO-CIEACTBEHHbIE  CBA3M  SBJIEHWI, TpU  pEHIEHMM  33Jauyd  JIOIyCKaeT
HETNPUHIUIUAAIBHBIE OUIMOKM, HalpuUMep, BBIYHCIUTENbHbIE. CTYIEHT MOXET OINpPEeTUTh
TUN 33/1a44, PelIaeT 3aJa4dy M0 U3BECTHBIM allrOpPUTMaM, CTYACHT JOJDKEH OTBETUTh Ha 00a
TEOPETHUYECKUX BOMPOCAa M PEIIUTh 3aJaud Ha MOPOTOBOM YpOBHE (HaOpaTh 3a KaXKAbIi
TEOPETHUYECKHI BOIpoc He MeHee 5 0aisioB u3 10 BO3MOXKHBIX U 32 pelIeHHe 3a/1a4 He MEHee
10 6annoB u3 20 BO3MOXKHBIX)

Onenka cocrasiusier 20 6an108.

OTBeT Ha PK3aMEHAIMOHHBIM OHMJIET 3aCUMUTHIBAETCA Ha 0A30BOM YPOBHE, €CIIU CTYICHT IPH
IMUCbMEHHOM OTBET€ Ha BOMNPOCHI (OPMYIUPYET OCHOBHBIC TIOHATHS, 3aKOHBI, JaeT
XapaKTEPUCTUKY NPOLIECCOB, SBJIEHUM, IPOBOAUT AaHAJIW3 IPUYMH, YCIOBUH, MOXKET
NPEJCTaBUTh KadeCTBEHHBIE XapaKTEPHUCTUKU IPOLIECCOB, HE JAOMYCKaeT OMIMOOK TNpHu
pemeHnn 3agad. CTYIGHT JOJDKEH OTBETHTh Ha 00a TEOPETHYECKUX BONpPOCAa U PELIMTH
3amaun Ha 0a30BOM ypoBHE (HaOpaTh 3a KaXKIblii TEOPETUYECKHI BOMpOC HE MeHee 7,5
0amtoB u3 10 BO3BMOXKHBIX U 32 pelIeHne 3aaun He MeHee 15 0aoB u3 20 BO3MOXKHBIX).
Onenka cocrasiusier 30 6an108.

OTBeT Ha dK3aMEHALMOHHBIN OWJIET 3aCUUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CIH CTYICHT
IIPU MMCBMEHHOM OTBETE Ha BOIIPOCHI IPOBOJIUT CPAaBHUTENBHBIN aHAJIN3 [IOAX0JI0B, IIPOBOJUT
KOMIUICKCHBIN aHaliu3, BBIABISECT MPOOJIEMBI, MpeiaraeT MEXaHH3Mbl pelIeHHs, cnocoOeH
IIPEICTaBUTh KOJUYECTBEHHBIE XapPaKTEPUCTUKH OIPENEIECHHBIX IPOLECCOB, NPUBOAMT
KOHKPETHBIE MPUMEpPbI U3 MPAKTUKH, HE JOMyCKaeT OUIMOOK M CrocoOeH 000CHOBATh BHIOOD
MeTona pemreHus 3amad. CTyneHT OOJDKEH OTBETUTh Ha 00a TEOPEeTHYECKUX BOIpoca M
peLIuTh 3a/laud Ha NPOJABHHYTOM YpOBHE (HaOpaTh 3a KaXKAbI TEOPETHUECKHI BOMPOC HE
MeHee 9 OamnoB u3 10 BO3MOXKHBIX M 3a pelieHHe 3afady He MmeHee 17,5 OamnoB uz 20
BO3MOYKHBIX).

Ouenka cocrasiusiet 40 6ano08.

3. IIxana oneHku

B OGIL[CP'I OLICHKE 110 AUCHUIIIIMHE 3K3aMCHAIITMOHHBIC OB YUYUTBIBAKOTCA B COOTBCTCTBUU C

NpaBUJIaMH  OaJUTbHO-PEHTUHTOBOM  CHUCTEMBI, NPUBEJICHHBIMM B paloueil mporpamme
JUCLUIIINHBL.

e A i

4. Bompocsl Kk 3k3aMeHy 110 JMCHUILVINHE «DPU3HKa»

MarnutHOoe  B3aMMOJEHCTBHE TOKOB. MarnutHoe 1mose. MarHutHasg  HMHIyKOUS.
HanpsikeHHOCTh MarHuTHOTO 10J1. CHUJIOBBIE JIMHUM MarHUTHOTO IOJISL.

3axoH buo-Casapa-Jlamnaca. Pacder mosis KpyroBoro Toka.

3axoH buo-Casapa-Jlamnaca. [Tose npsiMoIMHEMHOTO TOKA.

Cuna Jlopenua. J[BukeHue 3apspKEHHOM YaCTHUIIBI B MArHUTHOM IIOJIE.

Cuna Amnepa. BzanmopelicTBre MpoOBOJHUKOB C TOKOM.

KoHTyp ¢ TOKOM B OJTHOPOJAHOM MarHUTHOM IIOJIE.

Pabora nepemerieHrs IpoOBOJHUKA C TOKOM B MArHUTHOM TIOJI€.

[upkynsnuss BEKTOpa MarHUTHOM HHAYKIMH. 3aKOH IOJIHOTO TOKa. MarHuTHoe mnose
COJICHOU/JIA.
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Hamaranuusanue Bemecrsa. HamaranueHHOCTs. MarauTHas BOCHPUUMYUBOCTD.
Knaccugukanus maraetukoB. [Ipuposa 1 MexaHu3Mbl HAMAarHUYUBAHUS.

. SIBnenune snekTpoMariuTHON MHAYKIMU. 3akoH Dapanes. [Ipasuno Jlenna. CamonHayKuus.

OJ1C unayKIuH.

NunyktuBHOCTH. B3anmuas unaykuys. THAYKTUBHOCTB COJICHOMA.

OHeprus 31eKTPUYECKOTO MOl DHEPTHSl U INIOTHOCTh YHEPIMM MATHUTHOTO MOJIS.
BuxpeBoe anexkrpudeckoe mnoie. Tok cmemeHus. Cucrema ypaBHeHMH Makcsemia B
WHTETpanbHOU opMme.

KoneGarenbublit kouTyp. Hesaryxaroniye kojae0aHust TOKa B LIETH.
KonebarenbHblil KOHTYp. 3aTyxaromue KoJieOaHus Toka B IIETH.

KonebarenbHblil KOHTYp. BeiHyXIeHHbIe KoJeOaHus ToKa B enu. PeoHaHc.
WuTepdepeHIysi MOHOXpOMAaTHYECKUX BOJIH.

OnTHueckas pa3HOCTb X0/a.

KorepeHTHOCTH BOJH.

WuTepdepeHnys Ha TOHKOM IUICHKE.

Judpaxmust Boas. [punnun Noiirenca-Openens.

Meron 30 @penens.

Hudpaxus @paynrodepa Ha MIETH.

JudpakiponHas pemerka. Y cJI0BUs ITaBHBIX MAaKCUMYMOB U J00aBOYHBIX MUHUMYMOB
Pacnpenenenne MHTEHCUBHOCTH CBETa B TU(PAKIMOHHON KapTHHE OT PEIICTKH.
Pazpemarorias cnocoOHOCTh AU(PAKIIHOHHON peIIeTKH
[Tonspuzanusa ceera. [lonsapu30BaHHBIN U €CTECTBEHHBIN CBET.
ITonspuzanus. 3akoH Mairoca.

[Tonsipuzanus npu otpaxkeHuu. 3akoH bprocrepa.

3akoHsl TemoBoro unydenus. ®opmyna [lnanka.
®otordpdexT. 3akonsl Cronerosa. Dopmyrna DUHIITENHHA.
KopnyckynsipHo-BoTHOBOM yanu3m cBeta. GOTOHBI.
Addexr Komnrona

BosHoBBIE cBOlMCTBAa MUuKpodactull. ®opmyna ae bpois
Judpaxiyst 3JeKTPOHOB.

CooTHolieHue HeonpeaeaeHHocTel I eitzendepra
Bonnosas pynkuus. Ypasuenue lllpennnrepa
CranuonapHoe ypaBHenue llIpenunrepa

JIBuKeHre CBOOOTHOM MUKPOUACTHIIHI

DNEKTPOH B MPSAMOYT0JIbHOM MOTEHIUATBHOM siMe
Paccesnue wactun. TyaHenbHBIN 3 deKT.

AtoM BoJIOpOJa.

[Tpunuun Iaymu.

Pacnipenenenne @epmu-/lupaxa u boze-Olinmreiina.
CB006OAHBIE IIEKTPOHBI B METaJIE

TemnoeMmkocTs TBEpROro rena. GOHOHBI.
Tepmoanekrpuueckuii 3pext

[Tee30anexTpruyeckuit 3QpPexT

[Tuposnextpudeckuii 3pPexT

Dddexr Xomna

SAnepHsle cuibl. DHEPrUs CBA3U ApA.

PannoakTUBHOCTB. 3aKOH palnOaKTUBHOTO pacnaja.
SnepHble peakuuu.



denepanbHOE FOCYAAPCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEIKACHHE
BBICILIETO 00pa30BaHUSA
«HoBocubupckuii rocy1apcTBeHHBIN TEXHUUECKUI YHUBEPCUTET

Kadenpa obmeit pusnku

IMacnopr
pacyeTHO-Ipapu4YeCKOro 3aJaHus

o aucuuiuinie «Pusnkay, 3 ceMmectp

1. MeTtoanka oueHkn
PI'P npoBoautrcs mno TemMaM: MarHMTHOE TII0JIE, JBH)KEHHUE DJJIEKTPUUECKUX 3aps/loB B
AJIEKTPUYECKOM M MAarHUTHOM IIOJISIX, AJIEKTPUYECKHE KoyieOaHWs, EPEMEHHBIM TOK, yIpyrue
BOJIHBI, DJICKTPOMAarHUTHBIE BOJIHBI, MHTEP(EPEHIUs CBETa, TUQPPAKIUS CBETa, MOJSAPH3ALHS
CBETa, TEIUIOBOM m3iyueHue, Gporosddext, kBaHTOBas MeXaHHKa, (PU3MKA aTOMOB M MOJEKYII,
METaJUIbl, MOJYIPOBOAHUKH, (PU3UKA aTOMHOTO sJipa, PaJHOAaKTUBHOCTh, BKIIoYaeT 18 3amad.
Bemmonasiercss muchMenHo. 3ammTta  PI'3  mpoxomutr B yctHoM  Qopme. OrueHuBaercs
IIPaBUJIBHOCTD PEUIEHMs 3a/1a4 U YCTHBIN OTBET IpH 3awute PI'3.
BapuanTs! aiis PI'P npesuiaratorest cryieHTaM U3 yueOHbIX ocoOuit:
1) Ynuepuna H.B. ®dusuka: aekrpoMarHeTusM, ONTHKA, JJIEMEHThI KBAHTOBOM MEXaHUKU:
yuebHoe mocobue./ H. B. Unuepuna, A.A.lllterames. - HoBocubupcek : Mzn-so HI'TY |, 2016.
3) CaBenbeB U.B. COopHUK BOIIpOCOB U 3a1a4 1o oomieit ¢pusuke. — CI16: Jlans, 2005.
4) IIpakTUKyM IO peIIeHUI0 (PU3UUECKUX 3a]au C IPUMEHEHUEM KOMIIbIoTepa. MoJieKyssipHast
¢usuka u repmoauHamuka / [cocT. A. A. lllterames] HoBocubupck: U3zn-so HI'TY , 2016.

B noco6uu [1] mpusenens! npasuiia oopmienus: PI'3. Bapuant ¢popmupyercs o Homepy B
CIIMCKE CTY/ICHTOB B )KYpHAJIE CTAPOCTHI.

®opma 3a1aHNA A1 PACYETHO-TPAPHIECKOro 3aaHus

HOBOCHBUPCKU I'OCYJAPCTBEHHBIN TEXHUYECKN YHUBEPCUTET
®axynpreT ABTD

Bapuant PI'3 Ne

no AucuuninHe Gpusnka
(HauMEeHOBaHUE AUCITUTIIINHBI)

BaAZATA | ittt
BAZATA 2 ittt

2. Kpurtepum oneHku
* PaboTa cumTaercs He BBINOJHEHHOWN, €CIH BBINIOJHEHH He Bce yactu PI'3, mpu pemenun
3aJa4 JIOMYCKAIOTCs MPUHLIMITHAIBHBIE OIIMOKH, CTY/IEHT HaOupaeT MeHee 9 OaoB.
otieHka coctasiseT 0-8 H6anos.

* PaboTa cuuTaeTcs BBIIOJIHEHHON HA MOPOroBOM YpoBHe, ecinu dactu PI'3 BeImoOTHEHBI
(opMasIbHO: CTYICHT JaeT OINpeielieHue OCHOBHBIX IMOHATH, OTpeeNsIeT THII 3a/1a4H, peIIaeT
3aJ1a4y 10 U3BECTHBIM AJITOPUTMaM, CTYAEHT JIOJDKEH peluTh 18 3a1a4 Ha IOPOroBOM YpOBHE
(HabpaThb 3a KaxayIo 3a1auy He MeHee 0,56 OanoB u3 1,11 BO3MOXKHBIX)

Ornenka cocrasiget 10 6annos.



» PaboTa cunTaeTcs BRIMOJHEHHON HA 6GA30BOM YPOBHE, €CITU CTYACHT (POPMYIUPYET OCHOBHBIC
TUIOTE3bl, 3aKOHBI, JA€T XapAKTEPUCTHUKY IMPOIECCOB, SBJICHHM, MPOBOJUT aHAIU3 YCIOBUH,
pemraer 3amavdy Mo M3BECTHBIM aJITOpUTMaM, CTYACHT IOJDKEH pemuTh 18 3amad Ha 6a30BOM
ypoBHE (HaOpaTh 3a Kax1Iyro 3aaauy He MmeHee (.83 6amioB u3 1,11 BO3MOKHBIX).

Omnenka cocrapisiet 15 bannos.

* PaboTa cuuTaeTcs BBIMOJIHCHHONW HAa MNPOJABMHYTOM YpPOBHE, €CIU CTYACHT IOBOJUT
CPaBHUTEILHBIN aHAIU3 TOHATUM, TEOPHUH, MOAXOJO0B, MPOBOJUT KOMIUICKCHBIN aHaIu3,
BBISIBIISIET MPOOJIEMbI, MpejJiaracT MEXaHW3Mbl PEIICHUs, BBIOMpAET ONMTUMAIBHBIA CHOCOO
pelIeHus 3aJadd, CTYACHT JOJDKEH pemuTh 18 3a7a4 Ha MpOABUHYTOM ypoBHE (HaOpaTh 3a
KKyt 3anagy He meHee 0,93 6amioB u3 1,11 BO3MOKHBIX).

Onenka cocraisier 20 H6annos.

3. IIkaaa oueHkKH

B o6meit onenke nmo aucuumirHe Oawisl 3a PI'3 yuuThIBalOTCS B COOTBETCTBHM C NPaBHIAMH
0aNTbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B pabodeil mporpaMMe AUCIUILTHHEIL.

4. IlpumepHsblii nepedens Tem PI'3

. DIIEKTPOMAarHeTU3M.

. DIIeKTpUIECKHe KojaeOaHusl.

. Bosnbl

. Ontuka

. DIIeMEHTBI KBaHTOBOM (PU3UKHU

. DneMeHTs! (PM3MKU TBEPAOTO Tea
. DNeMeHTHI SAepHON (PU3UKU

~N NN RN

Bapmuanr 1

1. C xakoii cuiaoi B3aMMOJEHCTBYIOT JiBa MapajuleibHBIX NPOBOAHMKA AJUHOU 0.5 M
KaKIbli, 10 KOTOpbIM UAYT TOKU 10 m 40 4 B OJHOM HampaBJIEHUH, €CIU OHU HAXOAATCS B
Bo3ayxe Ha paccrosgHuu 0.5 m? Cpenartb JeTanbHBI PHUCYHOK, Ha KOTOPOM yKa3aTb BCE
BEKTOpBIL. [locTponTh KapTUHY CUJIOBBIX JIMHUKA HHAYKLIUHA MarHUTHOTO TOJIS.

2. IIpoToH, YCKOpEHHBIN pa3HOCTBbIO noTeHHuanoB 250 kB, mposeraer nomepeuyHoe
omHOpoAHOE MarHuTHOEe mosie ¢ mHayknued 0.5 Tn. Tommwmua obGmactu 5 cm. Iloctpoutsb
TPACKTOPUIO IPOTOHA U HANTH YroJl OTKJIOHEHUS OT IEPBOHAYAIILHOTO HAIIPABJICHUS IBUKEHUS.

3. OnpenenuTs 4acToTy COOCTBEHHBIX KOJIEOAHUH KONIEOATENIFHOTO KOHTYpA, KOTOPBIN
COCTOMUT U3 KOHJIEHCATOpa EMKOCTHIO 2 MK®D U KaTymku JiuHou 10 cm u paguycom 1 cm,
conepxauM 500 BuTKOB. CONPOTHBIIEHUEM KATYIIKU MOXKHO MPEHEOPEUb.

4. K konebarenbHOMY KOHTYpPY, COJIEpXKaIeMy ITOCIEeI0BATEIbHO COSANHEHHbIE
KOHJIEHCATOP U KaTYLIKY C aKTUBHBIM COIIPOTHBJIEHNEM, IIOJIKIIOYEHO BHELIHEE IEPEMEHHOE
HaIpsDKEHHE, 4aCTOTY KOTOPOIO MOKHO MEHSTh, HE MEHsIS €ro aMIuTyaAbl. [lpu gacrorax 80 u
120 'y aMmIMTYABI CHITBI TOKA B LIEMH OKa3aJIUCh OJMHAKOBBIMU. OTpeienuTe pe30HAHCHYIO
4acTOTy TOKa.

5. Haiigure pazHocTth (pa3 xonebaHuii ABYX TOYEK, OTCTOSIIIUX OT HCTOYHUKA KOJIeOaHUN
BJI0JIb OcH X Ha paccTostHusAX 10 M u 16 m. [lepuon xonebanuit 0.04 ¢, a ckopocTb
pacnpoctpanenust 300 m/c. [ToctpoiiTe rpaduk BOTHOBOTO IBUKECHHUS.

6. Onpenenure SHEPrUI0, KOTOPYIO 3a BpeMsl | MUHYTY IEPEHOCUT IIJIOCKast
AJIEKTPOMAarHUTHAas BOJIHA, PACIIPOCTPAHSAIOIIASACSA B BAKyyMe Uepe3 IUIOMAKy PaiunycoM 5 cMm,
PacmoJIOKEHHYIO NEPIEHAUKYIISIPHO PACIIPOCTPAHEHUIO BOJIHBI. AMIUIUTY1a HAIIPSYKEHHOCTH
AJIEKTPUYECKOT0 MoJisi paBHa 1 MB/M, a mepro/1 BOJTHBI MHOTO MEHBIIIE BPEMEHHU HA0JIIOICHUSI.

7. Ha myTu nyda, uaymero B BO3AyXe, IOCTaBUJIN CTEKJIIHHYIO TUIACTUHKY TOJIIIMHON 1
cM (mokazarelib npenomiieHus crekia 1,5). Hackoiabko u3MeHUTCs onThyecKas AJIMHa MyTH
Jyda, ecli JTyd MajaeT Ha IacTuHy: 1) HopManbHo; 2) o yriaom 307

8. TouyeuHbIi1 MOHOXPOMATUYECKUM UCTOYHHUK CBETA (JIJIMHA BOJIHBI 638 1)



pacnoJiokeH Ha paccTosHuu 50 ¢y OT mupMBI ¢ KpyribiM otBepetreM 0,3 mm. Haiinure
MOJIOKEHHE HanboJiee yIaleHHOTO OT UIMPMBI MaKCUMyMa OcBeleHHOCTH. [locTpouts rpaduk
pacnpeeseHuss MHTEHCUBHOCTHU BJIOJIb OCH OTBEPCTHSL.

9. EcTecTBEHHBII CBET IPOXOAUT YEpE3 ABa MOJSAPU3ATOPA, YToJl MEXAY INIaBHBIMU
IJI0CKOCTAMU KOTOPBIX 30 rpamycoB. Bo cKkoJIbKO pa3 MU3MEHUTCS MHTEHCUBHOCTD CBETA,
IIPOLIEAIIETO ATY CUCTEMY, €CIIH YTOJI MEKIY TUIOCKOCTSAMU NOJISPU3AaTOPOB YBEIUYUTH B /1B
paza?

10. Onpenenuts TEMIEPATYPY U IHEPTETHUECKYIO CBETUMOCTH a0COIIOTHO YEPHOTO TEIa,
€CJIM MaKCUMYM 3HEPTUHU CIEKTpa U3JIy4eHUsl IPUXOANUTCs Ha AnuHy BosHbl 600 HM. [TocTponTs
rpaduK CIEeKTPaIbHON IUIOTHOCTH U3TY4aTEIbHOM CIOCOOHOCTH MPH 3TOM TemIeparype.

11. Kpacnas rpanuna ¢otosddexra as muaka cocraister 310 um. OnpenenuTs
MaKCUMAaJIbHYIO0 KHHETHUYECKYIO SHEPTHIO (B 3JIEKTPOH-BOJIbTAX) (POTOIIEKTPOHOB H
3aJIepKUBAIOIILYI0 PA3HOCTh MOTEHIIMAIOB, €CIIM Ha LIMHK MaJIaeT yIbTpaduoIeTOBOE U3TyUeHHE
¢ anHo# BostHBI 200 HM.

12. BbluucanTh OTHOLIEHUE BEPOSITHOCTEN HAXOKIAEHUSI SJIEKTPOHA HA IEPBOM U BTOPOM
SHEPreTUYECKUX YPOBHSIX B HHTEPBAJIEC IPOTSHKEHHOCTBIO B YETBEPTH IIMPUHBI KBAHTOBOU SIMBI
Y PaBHOYIAJICHHOW OT CTEHOK OJTHOMEPHOM MOTEHIIUATHHOU SIMBI ¢ a0COTIOTHO
HENPOHUIAEMBIMU CTeHKaMu. mupuHoi 0.20 HM.

13. DnextpoHn ¢ sueprueit 100 5B nagaer Ha 66CKOHEYHO MUPOKUI TOTEHITUATHHBIN
Oapbep BbicoTOM 64 5B. OnpesenuTh BEpOATHOCTH P TOTO, YTO 3IEKTPOH OTPA3UTHCS OT
Oapbepa.

14. DnekTpoH B HEBO30YKICHHOM aToMe BOAOpoaa moxyumi sHepruio 12,1 sB. Ha kakoit
SHEPreTUYecKuil ypoBeHb OH mnepemien? CKOJbKO JIMHUM CIIEKTpa MOTYT HU3IYyYUTHCS IIpU
Nepexoie MEKTPOHA Ha OoJiee HU3KHE YHEPreTHUYecKrue ypoBHU? BRIUUCIUTE COOTBETCTBYIOIINE
JUIMHBI BOJIH.

15. Onpenenuts riayOuHY NOTEHIIMAILHON MBI JIUTUS TIPU a0COTIOTHOM HYJIE
TeMIepaTyphbl, eciii paboTa BBIX0Ja AJIEKTPOHOB Ui Hero paBHa A = 2.33B, moTHoCTh o =534
kr/M°, MonsapHas Macca 1 = 0.0069 kr/Momb., C4UTaTh, UTO YHCIO CBOGOIHBIX HTEKTPOHOB PABHO
YHCIly aTOMOB.

16. KpemnueBas miactuHa IUpUHON b = 2.0 cM OMeNIeHa B OJJHOPOJHOE MarHUTHOE
nosie ¢ uaayknueit 0.1 Ti nepneHANKYISIpHO JIMHUASAM MarHUTHOM MHAYKIUH. XOJUIOBCKAs
pasHocTh noteHnuanoB 0.368 B Bo3HMKaeT Ha rpaHsAX MJIACTHHBI IPU IPOTEKAHUU TOKa
II0THOCTBIO 0.5 A/MM? BIOMb MIacTHHBL. ONpeneTHTh KOHIEHTPALNIO HOCUTEIei 3aps/ia.

17.

7 Slpo mIyTOHus Sig Pu wcnbiTano mecTs nocieaoBaTeabHbIX allb(a-pacnanos.
HanucaTp nienouky siA€pHbIX TPEBPALEHUH C yKa3aHUEM BCEX XapaKTEPUCTUK Mpolecca
(MaccoBbIe U 3apsI0BbIC YHCIIA, 0003HAYCHUSI XUMUYECKUX JIEMEHTOB).

18. B kpoBb yeloBeka BBeNM HeOONIBIIOE KOJIMYECTBO PAcTBOpa, cojepxkamero Na’*
3 N
akTuBHOCTBIO 2100 bx. AxTUBHOCTH | cv® KpOBM, B34TOM 4epe3 MATh 4acoB MOCJE 3TOTO,
) 3 )
okazayiack paBHoi 0,28 bk/cm’. Halitu 00beM KpoBHU YeIOBEKa.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa obmieit puzuku

ITacnopr J1abopaTopHoii paGboThI

1o qucruruimHe «dusnkay, 2 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]. - Hoocubupck, 2011. - 16 c.

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

[Iporokon mnaGoparopHOil pabOTBI COCTOMT M3 TUTYJIBHOTO JIMCTAa, OT4YETAa M TpadHKOB,
BBIIIOJIHEHHBIX ~HAa  MWIUIUMETpOBOH  Oymare. @Dopmar JUCTOB MpoTOKOiIa — A4,
OKclepUMeHTalbHbIE JaHHbIe, IpadUKU, PacYeThl U BBIBOJIBI IOITyCKaeTcs 0(OpMIIATh TOJIBKO B
pyKoOnUCHOH popme

bonee mnoapoOHble peKOMEHJAalMK IO MaTeMaTHueckod o0paboTke M MpeACTaBICHUIO
Pe3yNbTaTOB U3MEPEHUS] PUZNUYECKUX BEJIIMYHMH, TIOCTPOSHUIO TaOIHIl, Tpa@UKOB U 0POPMIIEHUIO
IPOTOKOJIa JTAOOPAaTOPHBIX PA0OT M3JI0KEHBI B Ja0OPAaTOPHOM MPAKTUKYyME, NPUBEICHHOM B
paboyeil nmporpaMMme JUCIUIUINHBI.

2. Kpurepum oueHkun
Kaxnas maGopatopHas paboTa OILIGHMBAeTCS B COOTBETCTBUM C TIPUBEACHHBIMH HIKE
KPUTEPUSIMHU.
Pabota cunTaercs HeBBINMOJIHEHHOI eCJTi MPOOEITBbl B TCOPETUIECCKOM COJICPKAHUH Kypca HOCST
CYIIIECTBEHHBIH XapakTep, He0OXOAUMbIe MPAKTHUYECKHWE HABBIKU pabOThl HE C(HOPMUPOBAHBI,
IpPH OTBETE HA BOMPOCHI JOIMYCKAIOTCS MPUHIUMUAIBHBIE OMUOKU. CTyIEHT HE BBITOTHILIT
HKCMIEPUMEHTAJIbHOE HCCIeIOBaHUE, HEBEPHO O(GOpPMUI OTYET WM HE 3allUTUI paboTy Ha
MUHUMAJIBHOM TIEPBOM YPOBHE.
Ornenka cocrasmusiet 0-4 6annos.
Pabora cumTaeTcsl BBINIOJHEHHOW HA MOPOrOBOM YPOBHE, €CIIM TEOPETHYECKOE COJICPIKaHUe
HEOOXOUMOT0 pa3fieia OCBOCHO YaCTUYHO, HO MPOOENBl HE HOCAT CYIIECTBEHHOTO XapaKTepa,
HEOOXOUMBIC TPAKTHYCCKHE HABBIKM pPaOOTBI C OCBOCHHBIM MAaTEpHajJIOM B OCHOBHOM
c(OpMHUPOBAHBI, OIEHKA COOTBETCTBYeT MHUHUMaibHOMY Oamny 1o bPC. Cryaentom
BBITIOJTHEHBI KCIICPUMEHTAIBHBIC HCCIICIOBAHUS, B COOTBETCTBHHU C 3aJaHHEM K J1a00paTOpHOI
pabote, opopMIIeH OTYET, AaHbI MPABWIBHBIE OTBETHl Ha TPU KOHTPOIBHBIX BOIPOCA MEPBOTO
YPOBHSI.
Orenka coctaBmsieT 5 banna.
PaGoTta cumTaeTcsi BBIMOTHEHHOW Ha 0a30BOM YypOBHE, €CIM TEOPETHYECKOE COJEpKaHUE



HEOOXOUMOr0 pa3sjiesia OCBOCHO MOJHOCTHIO, 0€3 MPO0eIIOB, HEKOTOPBIC MPAKTHYCCKHE HABBIKU
paboTBI ¢ OCBOCHHBIM MaTrepuanoM chopMupoBaHbl HemocTaToYHO. CTYIEHTOM BBITIOJTHEHBI
9KCIICPUMCHTAIbHBIC HCCIICJIOBAHUS, B COOTBETCTBHH C 3aJaHHEM K J1abopaTopHOil paboTe,
oopMIIeH OTUET, JaH NPABUIBHBIM OTBET HA KOHTPOJIBHBINA BOIIPOC BTOPOTO YPOBHS.

Orenka cocraBmusieT 7 danna.

PaboTa cunrTaeTcs BBHINIOJIHEHHOW HA MPOABHHYTOM YPOBHE, €CIIM TEOPETHUECKOE COJCPIKAHHE
HEOOXOUMOTr0 pa3Jielia OCBOCHO IOJIHOCTBIO, 0e3 MpoOeoB, HEOOXOAMMBIC MPAKTHUYECKUE
HaBBIKH Pa0OTBHl C OCBOCHHBIM MaTe€pHajoM CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC Y4eOHbBIS
3aJlaHusl BBIMOJIHEHBI, OIIEHKA COOTBETCTBYET MakcuMmaibHOMy Oamry mo BPC. Crynenrom
BBINOJIHEHBI SKCIIEPUMEHTAIILHBIC HCCIICIOBAHUS, B COOTBETCTBUU C 3aJ]aHUEM K J1Ja0OpaTOpHOU
pabote, oopMIIeH OTYET, JaH MPABHJILHBIA OTBET Ha KOHTPOJIbHBIM BOIPOC TPETHETO YPOBHSIL.
Ouenka cocrasirsteT 10 6annos.

Ikaaa ouneHKH

B oOmeii ouenke mo aucHMIUIMHE Oamisl 3a JIAOOpPAaTOPHYIO pPabOTy YUMTHIBAIOTCS B
COOTBETCTBUHM C MpaBHIaMH OaJUIbHO-PEHTHHIOBOM CHCTEMBbI, HPUBEICHHBIMH B padoucii
nporpamMme I1MCHUIIJINHEL.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa obmieit puzuku

ITacnopr J1abopaTopHoii paGboThI

no qucruruimHe «dusnkay, 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 Konebanust u BoiHBL. BOmpock! i 3alIUTHI TAOOPATOPHBIX PabOT : METOJ. TOCOOHE 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
yKa3zaHus.. : yde0.-meron. mocobwe / A. B. bapanos, B. B. JlaBeiakos, B. B.
Xpucrodopos. - : Usnarenscto HI'TY, 2009. - 16 c.

e O@wusuka TBEPHOrO Tenma. Bompockl I 3aIUTHI JTAOOPATOPHBIX PadoOT 1O (H3HUKE.
Metoauueckue ykazanus. : yue0.-meto. mocodue / A. B. bapanos, B. B. Xpucrodopos,
B. B. JlaBbiakoB. - : U3n-s8o HI'TY, 2010. - 16 c.

[Tporokon mnaboparopHOil pPabOTBI COCTOMT W3 THTYJIBHOTO JIUCTA, OTYEeTa WU TPAPUKOB,
BBIMIOJIHCHHBIX ~HA  MWUIUMETPOBOH  Oymare. @Dopmar JUCTOB MpoTOKOida — A4,
DKCTIepUMEHTAIbHBIC JaHHbBIE, TPAQUKH, PACUCThl M BBIBOJIBI IOITyCKaeTCst OpOPMIIATH TOJIBKO B
PYKOIIKUCHOH popme

bonee mnoapoOHble pEeKOMEHIAIMM 10 MaTeMaTH4ecKol o00paboTke U IpeiCTaBICHUIO
pe3yIbTaTOB U3MEPEHHs (PU3MUECKUX BEIMUYNH, TOCTPOCHUIO TabuuL, rpadukoB U ohopMICHUIO
IIPOTOKOJIA JIADOPAaTOPHBIX PabOT M3JI0KEHBI B JAOOPATOPHOM MPAKTUKyME, MPUBEIECHHOM B
paboueil mporpamme JUCHUILIMHBI.

2. Kputepum oneHKH
Kaxxgas naGoparopHas paboTa OLIEHWBAaeTCS B COOTBETCTBUU C TPUBEICHHBIMU HIKE
KPUTEPUSIMHU.
Pabota cuntaercss HeBBINOJIHEHHOM €Cli MTPOOENbl B TEOPETHUECKOM COJIEP’)KaHUU Kypca HOCST
CYIIIECTBEHHBIA XapakTep, HEOOXOAUMBIC NPAKTHUYECKUE HABBIKH pabOTHl HE C(HOPMHPOBAHBI,
IpU OTBETE HA BOMPOCHI JOMYCKAIOTCA MPUHIHUMNHAIbHBIE OMHOKH. CTYIEHT HE BBITOJHUI
AKCIIEPUMEHTAIILHOE HCCIe0BaHUE, HEBEpHO OGOPMIUI OTYET WM HE 3aluTWiI paboTy Ha
MUHUMAJIBHOM TIEPBOM YPOBHE.
Ornenka cocrasiusiet 0-4 6annos.
Pabora cuuTaeTcs BBIMIOJHEHHOW Ha MOPOrOBOM YPOBHE, €CIIM TEOPETUYECKOE COJIep:KaHUe
HEO0OXOMMOT0 pasjiesia OCBOEHO YaCTHYHO, HO MPOOENbl HE HOCIT CYIIECTBEHHOTO XapaKTepa,
HEOOXOIUMBbIC TPAKTUYECKHE HAaBBIKKU pPabOTBI C OCBOEHHBIM MAaTEpUajJoM B OCHOBHOM
chopMupOBaHBI, OIIEHKAa COOTBETCTBYeT MHUHUMaTbHOMY Oamny mo bBPC. Crymertom
BBITIOJTHEHBI KCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS, B COOTBETCTBUHU C 33J]aHHEM K J1a00paToOpHOI
pabote, opopMIIEH OTYET, JIaHBI MTPABWIBHBIE OTBETHI Ha TPU KOHTPOJIBHBIX BOIIPOCA TEPBOTO
YpPOBHSI.
OreHKa CoCTaBIIsIeT S baia.



Pabora cumTaercss BBHIMOJIHEHHOW Ha 0a30BOM YPOBHE, €CIM TEOPETHUECKOE COJep)KaHHe
HEOOXOMMOT0 pasjiesia OCBOCHO MOJIHOCTBI0, 0€3 MPoOesIOB, HEKOTOPHIC PAKTUIYCCKUE HABBIKU
paboTBl C OCBOGHHBIM MaTepHalioM cPOpPMHUPOBaHBI HeAOCTaTOYHO. CTYAEHTOM BBITIOTHEHBI
9KCIIEPUMEHTANIbHBIE MCCIEOBaHUs, B COOTBETCTBHM C 3aJaHHeM K JabopaTtopHoii pabote,
0(OPMIICH OTYET, JIaH MPABUILHBIA OTBET Ha KOHTPOJIBHBIN BOIPOC BTOPOTO YPOBHSI.

OrueHka cocrasisieT 7 bajia.

Pabora cunraercs BHINOJHEHHOW Ha MPOJABUHYTOM YPOBHE, €CIIM TEOPETUYECKOE COJIepIKaHUE
HEOOXOUMOr0 paszfiesia OCBOEHO IOJHOCThIO, 0e3 mpoOenoB, HEOOXOAMMBbIE MNPAKTHUECKUE
HABBIKM Pa0OTHI C OCBOCHHBIM MaTepUAIOM CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC ydeOHBIE
3aJ]aHUsl BBIIIOJIHEHBI, OLIEHKA COOTBETCTBYeT MakcumanbHoMy Oamny no BPC. Crynentom
BBITIOJTHEHBI KCIIEPUMEHTAIBHBIC MCCIICOBAHNUS, B COOTBETCTBHH C 3aJJaHHEM K JT1a00paToOpHOI
pabote, ohopMIIEH OTYET, 1aH MPABHIBHBIN OTBET Ha KOHTPOJIbHBIN BOIPOC TPETHETO YPOBHSI.
Ornenka cocrasnsier 10 6annos.

HIkaaa oneHKH

B oOmeil onenke mo aucHUIUIMHE Oauibl 3a J1a0OpaTOpHYIO paboOTy YUMTHIBAIOTCS B
COOTBETCTBUU C MpaBuUiIaMH OalNIbHO-PEHTHUHIOBOI CHCTEMBI, MPHUBEACHHBIMH B pabouei
porpamme AUCIUIUINHBL



