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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI

duszuka

Ob6pasoBatenbHas nporpammva: 22.03.01 MatepranosefeHne 1 TEXHONOrMM MaTepuanos, NPOgusIb:
MaTeprianosefeHre 1 TEXHOIOTMW MalLMHOCTPOUTESIbHBIX MaTepUasioB

Kypc: 1 2, cemecTpbl : 2 3
MexaHUKO-TeXHOMOMMYeCKUiA (haky/bTeT,

CemecTtp

No

Bup gesitenbHOCTU

2|3

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

6 |6

Bcero yacos

216|216

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

114|114

Jlekymu, yac.

36 |36

MpakTnyeckune 3aHATAA, Yac.

36 |36

JTabopaTopHble 3aHATUSA, Yac.

36 |36

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO thopMe, yac.

40 |32

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

252

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CamocTosiTenbHas paboTa, yac.

102|102

12

Buabl camocTosTeNbHOI paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13

Bug atTectauum
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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW pefepasibHOro rocyaapCcTBeHHOro 06pa3oBaTe/IbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrNN MaTepunanos

&I OC BBefeH B AeicTaue npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 r.

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHONOrMK MaTepranos

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

O®, 31.08.2022

YTBepX/AeHa Ha COBETE MeXaHUKO-TEXHO/IOMMYECKOro (hakybTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[loueHT, K.T.H. Ctpenbuos C. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
ObLenpoceccroHanibHble |OMK-4 CrocobeH NPOBOANUTL U3MEPEHUS U Hab/0AEHNs B cihepe NPOdEecCMoHabHOM
KOMMETEHLIMK [IeATeNbHOCTU, 06pabaThbiBaTh U NPEACTABNATb 3KCNEPUMEHTAbHbIE laHHbIE
OlK-4. 2 YMeeT NpUMeHATL COBPeMEHHbIe NOAXOAbI 411 MOTyYeHNs, aHam3a n
BM3yasibHOrO MPeLCTaB/IEHUs Pe3y/bTATOB 3KCNEPUMEHTANIbHBIX U TEOPETUYECKNX
1ccneaoBaHuii
YHvBepcaibHble YK-1 Cnoco6eH 0oCyLecTBAATb MOUCK, KPUTUUECKWIA aHUU3 1 CUHTE3 MHGopMaLmK,
KOMMETEHLIMK NPUMEHSTb CUCTEMHBbIV NOAXO0/ N5 PeLleHNs NOCTaBNEHHbIX 3a4a4
YK-1. 2 ¥YMeeT COOTHOCUTbL pPasHOPOAHbIE ABMIEHUA U CUCTEMATMU3NPOBATL X B paMKax
M36paHHbIX BUAOB NPOMECCUOHANBbHON AEATENBHOCTH.

2. TpeboBaHna HI'TY K niiaHMpyeMbIM pe3y/ibTaTam 00yyeHUs, COOTHECEHHbIM C

MHOMKaTopaMn AOCTVKEHNA KOMMETEHLN n

Tabnuua 2.1

VHAMKATOPbI AOCTMKEHUST KOMMETEeHL WA

PesynbtaTbl 06y4eHns

®dopmMbl opraHmnsaymu
3aHATUI

OIIK-4. 2 YMeeT npuMeHATH COBpPeMeHHbIe MOAXO/bI [IJIsI MOJIyIeHHsI,
aHAJIN3a U BU3YAJIBHOI'0 NPeICTABJIEHHS Pe3yJbTATOB KCIEPUMEHTAIbHBIX
1 TeopeTHIECKUX Uccile 0BAHUN

YMeeTb NPUMEHSTb OCHOBHbIE 3aKOHbI (IM3UKN AN O6BACHEHUS Pa3NINYHbIX
(hM3NYECKMX SIBNEHWIA B pamMKax M36paHHbIX BUAOB NPOteccnoHanbHOwM
JEeATeNbHOCTY.

Nekuwnn; MNpakTnyeckme 3aHATUS;
JlabopaTopHble paboThl;

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

3HaTb TEOPUIO U OCHOBHbIE 3aKOHbI (PU3NKK

Nekunu; MNpakTrnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosaTenbHas paboTa

3. CoaepykaHue 1 CTPYKTypa ANCUUN/UHBI

Tabnuua 3.1

TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMmbl, Hac.

NHankaTopsl
LOCTVXKEHUA
KOMMeTeHUniA

CemecTp: 2

AvpakTryeckas eanHmua: MexaHuka

1. KnHematmka matepuanbHOM
TOo4ukn. CnucTema OTCUeTa;
3Ta/IOHbI A/IHbI U BPEMEHN.
Pafinyc-BeKTOp; BEKTOPbI
NepeMELLEHNS, CKOPOCTH,
YCKOPEHUS; TPAEKTOPWS, NyTb.
BeKTOpHbIi 1 KOOPANHATHbIN

CNocobbl onucaHus ABVXEHUA.

KuHematmka BpaLLate/ibHoro
[IBUXXEeHNS. YTNoBoe
nepemeLLeHme; BEKTOpPbI
Yr/710BOI CKOPOCTM U Yr0BOr0
YCKOPEHUS.

CnyLuaeT nexkuuio,

YK-1.2
camoe BaXHOe,

CYLLLECTBEHHOE.

YyebHast AeATENbHOCTb

aHa/IM3NPYET, 3aNnCbiBacT




2. AnHamyka matepuasibHOM
TOYKM. VIHepumanbHble
cucTeMbl oTcyeTa. Macca un
MMMYNbC YacTuupl. Cuna.
Cunbl B MaKpPOCKOMUYECKOM
MeXaHuKe. 3aKOHbl HbloTOHa.

YK-1.2

CnyLaeT nekuumio,
aHaM3npyeT, 3anucbiBaeT
camoe BaXKHOe,
CYLLIECTBEHHOE.

3. 3aKOHbI COXpaHeHus.
[VHaMnKa cuCTeMbl YacTULL.
LleHTp macc; Teopema 0
[BVKEHWM LIEHTpa Macc.
mMnynbC cucTeMbl YacTuL.
3aKOH coxpaHeHus umnysbca.
PaboTa 1 MOLLHOCTb.
lMoTeHUManbHble CUNbI.
KnHeTnyeckas aHeprusa un
noTeHUmasibHas aHeprus.
3aKoH coxpaHeHus
MeXaHW4ecKoW aHeprum
cucTeMbl. BHYTpeHHsAs
3Heprus; 3aKoH COXpaHeHs
NOMHOIN 3Hepruun.

YK-1.2

Cnywaet nexkuutio,
aHam3mpyer, 3anucbIBaeT
camoe BaXXHOe,
CYyLLLeCTBEHHOE.

4. lnHaMnKa TBepAoro Tena.
YpaBHeHuWs nocTynare/ibHoOro
1 BpaLaTensHOro ABVXeHs
TBepAoro tena. MomeHT
UMMYbCa U MOMEHT CUNbI
OoTHOCKTeNnbHO ocn. OcHOBHOe
ypaBHeHWE AMHaAMUKM
BpAaLLlaTe/IbHOr O ABVXKEHUS.
MOMeHT MHepuun; Teopema
LLITeiHepa. 3aKOH coOXpaHeHwWs
MOMEeHTa MMny/bca
OTHOCUTENbHO OCH.
KuHeTn4yeckas sHeprus
TBEpAoro Tena. Pabota npm
BpalleHUV TBEPLOro Tena.

YK-1.2

CnyLiaeT nekumio,
aHaM3npyeT, 3anucbiBaeTt
camMoe BaXKHOe,
CYLLECTBEHHOE.

5. CneunanbHasa Teopus
OTHOCUTENbHOCTMU.
MpeobpasoBaHus Manusnes.
MpUHLMN OTHOCKUTENBHOCTH
Fanunes. Moctynarsbl
diiHwTeliHa. CBoicTBa
NPOCTPaHCTBa U BPEMEHU NO
AiHwWTeliHy. MpeobpazoBaHus
JopeHua v cnefCcTBUSA U3 HUX.
VHTepBan mexay cobbITUAMN.
Tunbl HTEPBASIOB.
PensaTMBUCTCKMIA 3aKOH
CNOXXEHWS CKOPOCTEMN.
PenatmeBucTckas AMHaMuMKa.
PensT1BMCTCKNIA MMNYNbC.
KunHeTnyeckas aHeprus
PeNATUBUCTCKOMN YacTuLbl.
3aKoH B3aMMOCBSA3M MacChl U
3HEPrun. Heprusa nokos.

YK-1.2

Cnywaet nexuutio,
aHaim3mpyer, 3anucbIBaeT
camoe BaXHOe,
CYLLeCTBEHHOE.

AvpakTryeckas eanHmua: MonekynsipHast (CTaTucTMyeckas) msmka 1 TepMoaMHaMmKa




6. Makpockonuyeckas
cuctema. MuKpo- n
MaKpOCKOMNuueckue
napameTpbl CUCTEMbI;
CTaTUCTMNYECKUIA 1
TePMOLMHaMUNYECKNIA MeTOpb!
onuncaHns CBOMCTB
MakpocucTembl. COCTOAHUSA 1
npoLeccol. ViaeanbHbli ras.
YpaBHeHWe cocTosiHUA. Cmecu,
3akoH JanbToHa. OCHOBHOE
ypaBHeHMe KMHETUYECKO
TEopPUN ra3os; MOMEKY/IAPHO -
KMHETUYECKMIA CMbICN
[ABNIEHNSA 1 TeMMepaTypbl.

YK-1.2

Cnywaet nexkuutio,
aHaim3mpyer, 3anucbIBaeT
camoe BaXXHOe,
CYLLLeCTBEHHOE.

7. PacnpegeneHve Makcsenna
MOJIEKY/1 MO CKOPOCTAM.
CpefHekBagpaTnyHas,
cpefiHeapudmeTUYeCKasn 1
Hanbosiee BepOATHasA CKOPOCTM
Monekyn. PacnpegeneHue
bonbumaHa; 6apomeTpuyeckas
(hopmyna. PacnpefeneHue
MakcBsenna-bonbumaHa.

YK-1.2

CnyLuaeT nekuuio,
aHamsmpyer, 3anucbIBaeT
camMoe BaXKHOe,
CYLLECTBEHHOE.

8. Uucno cteneHei cBobopl
MOJNEKy bl PacnpeneneHve
3HEPrum Mo CTeneHam
cB060/bl. BHYTpeHHss
3Heprus rasa MHOroaTOMHbIX
MOMEKY.

YK-1.2

CnyLuaeT nekuuio,
aHaimsmpyer, 3anucbIBaeT
camMoe BaXKHOe,
CYLLECTBEHHOE.

9. MNepBoe Havaso
TepMoauHaMukK. PaboTa rasa
NPy U3MEHeHUW ero o6bemMa.
TennoTa. TennoemMKoCTb.
M3onpoLuecchl B paMKax
NnepBoro Havyasaa
TEPMOANHAMUKM.
AanabaTnyecKkuin npoLiecc.

YK-1.2

Cnywaet nexkuutio,
aHam3mpyer, 3anucbiBaeTt
camoe BaXHOe,
CYyLLeCTBEHHOE.

10. Umknbl. O6bpaTuMble 1
HeobpaTVMble NPOLIECCHI.
TennoBble N XoNoAWUNbHbIE
MaLUWHBI, UX K.N.4. Linkn
KapHo.

BTopoe Havasno
TePMOANHAMUKN. SHTPOMKA,
NPUHLMN BO3pacTaHns
3HTpONUW. TpPeTbe Ha4ano
TEPMOANHAMUKM.

YK-1.2

Cnywaet nexkuutio,
aHam3mpyer, 3anucbIBaeT
camoe BaXXHOe,
CYyLLeCTBEHHOE.

AVpaKTyeckas eauHMLA: dNeKTpuy

€CTBO

11. DneKTpocTaTuka.
SNeKTPUYECKNI 3apaf, 1 ero
cBolicTBa. 3akoH KynoHa.
Hanps»eHHOCTb
aneKTpuyeckoro nons. MNone
TOYeYHoro 3apsga. MNpuHumn
CynepnosnLmu nosen.
JNEKTPUYECKOE None Aunons.

YK-1.2

Cnywaet nexkumtio,
aHam3mpyer, 3anucbIBaeT
camoe BaXXHOe,
CYyLLeCTBEHHOE.




12. PaboTa no nepemMeLLeHunto
3apsja B norse.
MoTeHUMaNbHOCTb
3/1IEKTPOCTATUYECKOro Mos4.
NoTeHLMan; ero cBa3b C
Hanps»KEHHOCTLIO MOoNA.
MoTeHUman Nosg TOUeYHOro
3apsAga 1 CUCTEMbI 3aPSAA0B.
SKBUMOTEHLMA/bHBIE
NMOBEPXHOCTMW.

YK-1.2

CnyLuaeT nexkuuio,
aHaimsmpyer, 3anucbIBaeT
camMoe BaXKHOe,
CYLLECTBEHHOE.

13. MNoTok BekTOpa. Teopema
Maycca. Mpumepsl
BbIYMCNEHUS HAMPSXKEHHOCTe
Mosiei C NOMOLLbKO TEOPEMbI
laycca.

Teopema 0 UMpKynaLun
BEKTOpPA HanpsXXeHHOCTU.

YK-1.2

CnyLuaeT nekuumio,
aHaM3npyeT, 3anucbiBaeT
camMoe BaXKHOe,
CYLLECTBEHHOE.

14. NpoBOAHNKM B
3/1IEKTPOCTATUYECKOM MOJIe.
[Mone BHYTPM 1 CHapy>Xu
NPOBOJHWKa,;
3KBUMOTEHLMaNbHOCTb
NpoBOAHWKa. PacnpefeneHve
3aps0B B MPOBOLHMKE.
DNEeKTPOEMKOCTb YeAUHEHHOTO
NnpoBOAHMKa. KOHAeHcaTopbl;
TUNbl KOHAEHCATOPOB U UX
EMKOCTHU; coejUHeHs
KOH/IeHCaTOopOB.

YK-1.2

Cnywaet nexkumtio,
aHaIM3npyeT, 3anuncbiBaeT
camoe BaXHOe,
CYLLeCTBEHHOE.

15. InaneKTpuKmM B
3/1EKTPUYECKOM MOne.
Monspu3saums AM3NeKTPUKOB.
lNoBefeHWe annonsa Bo
BHELUHEM 3/1eKTPUYECKOM
none. Bektop nonapusauuu.
BekTop 3aneKkTpuyeckoro
CMELLEHUS.

YK-1.2

Cnywaet nexkuutio,
aHam3mpyer, 3anucbiBaeTt
camoe BaXHOe,
CYyLLeCTBEHHOE.

16. SHeprus cucTemsl
TOYEYHbIX 3apAL0B. SHeprus
3apsHXKeHHOTro NPOBOAHNKA,
KOHJieHcaTopa. SHeprusa u
NJIOTHOCTb 3HEPTUK
3/1IEKTPOCTATUYECKOrO MOSA.

YK-1.2

Cnywaet nexkuutio,
aHaim3mpyer, 3anucbIBaeT
camoe BaXXHOe,
CYLLeCTBEHHOE.

17. MoCTOSAHHbIA
3NeKTpUYecKuii Tok. Cuna u
NJIOTHOCTb TOKA. 3aKoH Oma B
NHTErpanbHow un
anddepeHumnansHoi gopme.
Pa6oTa 1 MOLLHOCTb TOKa.
3akoH xoynd - SleHua.
CTOpOHHME cusbl. PasHOCTb
MOTEHLMAsIOB,
3N1eKTPOABMKYLLAS CUNa,
Hanps»keHue. 3akoH Oma ans
Heo4HOPOLHOr0 y4acTka Lenwu
N ANS 3aMKHYTOW Lienu.

YK-1.2

Cnywaet nexkumtio,
aHaIM3npyeT, 3anuncbiBaeT
camoe BaXXHOe,
CYLLeCTBEHHOE.

CemecTtp: 3




AvpakTryeckas eanHmua: MarHeTusm

18. BeKTOp MarHMTHOM
WHOYKUUWU. MarHutHoe none
LBWXKYLLErocs 3apsaga u
NPOBOJHMKA C TOKOM. 3aKOH Cnywaet nexkumtio,
buo-Casapa-/lannaca. 2 0 0 yK-12 |3HQM3VPYET, 3anncbiBaeT
Teopema 0 LMpKynaunm ' camoe BaXHOe,
BEKTOpa MarHWTHOA CYLLeCTBEHHOE.
WHAYKUMW. MarHutHoe none
NPsSIMOro, KPyroeoro u
CONEHOWANIbHOTO TOKOB
19. Cvna JlopeHua. Cuna
Amnepa; B3aumogeicTeme
CnyLuaeT nexkuuio,
napasinenbHbIX TOKOB. KOHTYp AHAVBNDVET. 3AMMChIBAET
C TOKOM B MarHWTHOM MoJe; 2 0 0 YK-1.2 PYeT,
o camoe BaXHOe,
MarHUTHbIN MOMeHT. PaboTa
o CYyLLeCTBEHHOE.
cunbl AMnepa. MarHUTHbIN
noTok. Teopema ["aycca.
20. MarHvTHoe norne B
BeLecTBe. Knacchl
MarHeTUKOB; MexXaHW13Mbl
) Cnywaet nexkuutio,
HamarHW4/BaHUA BeLLeCTBa; D S —
na-, napa- 1 2 0 0 YK-1.2 PYer,
camoe BaXXHOe,
(heppomarHeTnsm. MarHuTHas
CYLLECTBEHHOE.
NPOHMLAEMOCTb. Y COBUA 415
Nnonsa Ha rpaHuLie pasgena AaByx
MarHeTUKOB.
21. fBneHuve
3NeKTPOMarHUTHOW UHAYKLUN
P AYKY CnyLuaeT nekumio,
BUXpeBoe aneKTputeckoe aHanm3mpyer, 3anucbiBaeTt
nose. 3akoH 2 0 0 YK-1.2 PYeT,
o camoe BaXHOe,
3/1IEKTPOMarHUTHOW MHAYKUNK
CYyLLeCTBEHHOE.
®apagesd. MNpaswno JleHua.
"eHepaums nepeMeHHol 3.4.C.
22. CamMO- 1 B3aUMOVHAYKUMS; CnyLuaeT nekumio,
WHAYKTUBHOCTb. SHEPrus n 5 0 0 yK.19 |BHAIM3NDYET, 3anuChBaeT
N/IOTHOCTb 3HepPruu ' camoe BaXXHOe,
MarHUTHOr o noJss. CYLLECTBEHHOE.
23. CncTema ypaBHeHUiA Cnywaet nekuuio,
Makceenna gns 5 0 0 yK.1p |2HM3NpyeT, sanncelBaeT
3/1IEKTPOMarHUTHOro Moss. ' camoe BaXHOe,
[MOHATME O TOKE CMELLEHWS. CYLLECTBEHHOE.
AnpakTndeckas eguHuLa: MexaHnyecKme 1 3/1eKTPOMarHTTHbIe KonebaHums
24. Konebare/nbHble NpoLecchl.
XapaKTepucTUKN KonebaHwmii.
Mogesb rapMoHUYecKoro
ocumnnaTopa.
MaTemMaTU4ecKnii n CnyLuaeT nexkuumio,
(hU3NYECKUIA MASTHUKM, 5 0 0 yK.1p |2HMNpYeT, sannceleaeT
KonebaTenbHbIN KOHTYP. ' camoe BaXHOe,
AnddepeHumnansHoe CYLLIECTBEHHOE.
ypaBHeHwue KonebaHuii 1 ero
pewweHue. CnoxeHue
KonebaHWiA, MeTO/ BEKTOPHbIX
Jmarpamm.




25. CBO6OAHbIe 3aTyxatoLme
KonebaHus.
AnddepeHumnansHoe

CnyLaeT nekuumio,
aHaM3npyeT, 3anucbiBaeT

2 0 YK-1.2
ypaBHeHWe 3aTyxatoLLmx camoe BaXHOe,
KonebaHuii 1 ero peLLeHue. CYLL,eCTBEHHOE.
XapaKTepuUCTUKN 3aTyxaHus.
26. BbIHYX/eHHble KoniebaHus.

Cnywaet nexkuutio,
3aBNCHMOCTb HaCTOTB! aHam3mpyer, 3anucbIBaeT
KonebaHuii OT YacToTbl 2 0 YK-1.2 PYer,

o camoe BaXXHOe,
BbIHY)XJAIOLLEN CUMbI, ABMEHMNE

< CYyLLeCTBEHHOE.

pe3oHaHca. [epeMeHHbIN TOK.
Jnpaktuyeckas egmHuua: BonHbl
27. TpoposbHble u
norepeyHbIle Yrnpyrue BOJHbI.
CKopocCTb pacnpocTpaHeHus
BO/IH. YpaBHEHMS MNOCKOW 1
CctheprYeCKOii BOH. Cnywaet nekuuio,
["apMOHWNYecKasa BOSIHa; AIMHA 2 0 OlK-4.2,YK |aHann3upyeT, 3anucbiBaeT
BO/1HbI, BOSTHOBOE YMCO. -1.2 camoe BaXHOe,
BonHoBoe ypaBHeHMe. CYyLLeCTBEHHOE.
SHeprus ynpyroi BO/HbI;
BEKTOP YMOBa;
WHTEHCWUBHOCTb YNpyrou
BOJIHbI.
28. MpuHUMN cynepnosnummn
BO/H. KOrepeHTHble BOJHbI;

Cnywaet nexkumtio,
MHTEP(EPEHLIMA BONH. aHaM3npyeT, 3anucbiBaeT
CT1051uMe BOMHbI; COOCTBEHHbIE 2 0 YK-1.2 PYET,

camoe BaXHOe,
4acTOTbl CTOAYMX BOJH.

CYLLeCTBEHHOE.
dasoBas 1 rpynnosas
CKOpPOCTW.

JunpakTudeckas eanHuua: BonHoBasa onTuka
29. ViHTepdepeHLms cBeTa.
MMoHATME KOrepeHTHOCTK.

Cnywaet nexkuutio,
OnTnyeckas AnvMHa NyTu.

aHam3mpyer, 3anucbIBaeT
YCnoBus 3KCTPemMyMOoB 2 0 YK-1.2

camoe BaXXHOe,
WHTEHCUBHOCTU cBeTa. OnbIT CVILIECTBEHHOE
FOHra. MIHTephepeHUMs cBeTa yu '

B TOHKMX MNEHKAX.

30. MpuHumn

lMoireHca-dpeHens. Metog

30H ®peHens. Andpakums Cnywaet nexkuutio,
®peHens Ha Kpyriom 5 0 yK.1p |2HMNDYET, 3anncelBaeT
OTBEPCTUMU U UCKE. ' camoe BaXXHOe,
[ndpakuma dpayHrodgepa Ha CYLLECTBEHHOE.

Lenm n andpaxkLMoHHOR

peLuéTke.

31. MNMonapwu3saumsa ceeta.

EcTecTBeHHbIN 1

NoSIAPWU30BaHHbI CBET. 3aKOH Cnywaet nekuuio,
Marntoca. MNongpusaumsa npu 2 0 OrlK-4.2,YK |aHannsupyer, 3anucbiBaeT
OTPAXEHMUN W MPESTIOMJIEHNN; -1.2 camoe BaXXHOe,

3aKkoH BptocTepa. Aucnepcus
ceeTa. Pasosas v rpynnosas
CKOPOCTU CBETA.

CYLLLECTBEHHOE.

Onpaktuyeckasa eanHnya: KsaHToBas onTtuka




32. Tennosoe n3ny4yeHue.
3akoH Kupxroga. 3aKoHbl
CrethaHa-bonbLmaHa 1 BuHa.
KBaHTOBaHwWe aHeprumn
n3nyyeHuns; oopmyna MnaHka.
®oT03deKT; addekT
KomnToHa.
KopnyckynspHo-BonHoBas
ABOCTBEHHOCTb CBETA.

YK-1.2

CnyLuaeT nekuumio,
aHanM3npyer, 3anucbiBaeT
camoe BaXKHOe,
CYLLIECTBEHHOE.

AnpakTnyeckasi eAMHNLA: DNEMEHTb

| KBAHTOBOW MeXaHUKMN

33. BosnHbl ge-Bpoiins.
KopnyckynsipHO-BO/IHOBOA
Ayanunsm. CoOTHOLLEHWe
HeonpeeneHHOCTH.
YpaBHeHve LWpeauHrepa.
BonHoBas GyHKUWA 1 ee
CMbIC/. SHepreTUyecKunii
cnekTp. MpocTenwue
KBaHTOBO-MeXaHW4ecKue
3aza4u.

YK-1.2

CnyLuaeT nexkuuio,
aHaimsmpyer, 3anucbIBaeT
camMoe BaXKHOe,
CYLLECTBEHHOE.

34. KsaHTOBasA Teopus
BOZIOPOAONOA06HOr0 aToma.
KBaHTOBaHWe aHeprum u
MOMEHTa UMMy/ibCa.
MHOr03/1eKTPOHHbIE aTOMBbI.
KBaHTOBbIe Yncna. MpuHLmMn
Maynu; neproanyeckas
cucTeMa 3/1eMeHTOB
MeHeneesa.

YK-1.2

Cnywaet nexkuutio,
aHaim3mpyer, 3anucbIBaeT
camoe BaXXHOe,
CYLLeCTBEHHOE.

AnaakTuyeckas eauHnLA: NeMeHTb

I AAEPHON M3NKK 1 thn

UKW 3NEMEHTAPHbLIX YaCcTuL,

35. AfepHble cunbl. JedekT
MaccCbl; 3Heprus ceasn aapa.
PafnoakTMBHOCTL. 3aKOH
pagnoakTMBHOro pacnaga.

CnyLuaeT nekuumio,
aHaM3npyeT, 3anucbiBaeT

AfepHble peakumnn; 3aKoHbI 2 0 0 YK-1.2 CaMOe BIKHOE
COXpaHeHUs B AAepHbIX c eCTBeHHoe’
peakumsx. [eneHve aaep, yu '
AAepHbIN peakTop. CuHTE3
A4ep; TepMoaLepHas peakuuns.
N3 HuX B AKTUBHBIE NHankKaTopbl
Tembl N1260PaTOPHbIX PABOT | HYackl |dopme npakT. | o o\ Mo | AocTikerns | YYeOHAs [esTe/lbHOCTb
noar., vac. ' ' KOMMeTeHLn
CemecTp: 2
Jnpaktuyeckas egmHumua:; MexaHnka
W3empeHune o6bema Tena u
1. OnpegeneHune obvema Tena 6 0 6 OnkK-4.2, YK acqeg CVaaiiHoe
LMMHAPWYECKO (hopMbI -1.2 P y
MOrPELIHOCTY U3MEPEHUS
Vcnonb3yeT 3aKoHbI
COXPaHeHUs 3Heprum u
2. V3MepeHYie Haua/lbHOV nMnybca ons 06bACHEHNS
ckopocm MY/ C NOMOLL{bIO 4 0 4 OlMK-4.2,YK [nonyyeHHbIX pesynbTaTos.
-1.2 MonyyaeT oueH
6anNNCTUYECKOTO MasiTHUKa. y HeHKy o
MOrpeLUHOCTM N3MepsaeMoit
BE/IMYUHBI U UCMOSb3YeT eé
Npw NOCTPOEHUM rpadmka.




3. OnpegeneHne MOMeHTa

OrnkK-4.2,YK

Onpegenser MOMeHT
VHEepLUMN MasiTHMKa
Ob6epb6eka ans Tpéx

0 4 L
NHepUMKn MasTHNKa Obepbeka -1.2 MOMOXEHNIA FPY3VNKOB
OTHOCWTENbHO OCK
MasTHUKa
Onpegenser MOMeHT
4. OnpefeneHve MOMeHTa OnkK-4.2,YK PEA
0 4 WNHEPLMK Tefa C y4eToM
WHepumn Tena -1.2 o
TOPMO3ALLEN CUNbI
AnpakTudeckas eguHuua: MonekynspHasa (ctaTucTmnyeckas) msmka  TepMognHaMmka
OO6BACHSAET C (PU3NYECKOIA
TOYKW 3peHns pasinume
6. OnpegeneHvne OTHOLLEHUS OMK-4.2 YK | MeXaY Cp uCv.
TernI0eMKOCTeN METOLOM 0 4 1 2 : PaccunTbiBaeT nokasaresb
KnemaHa 1 [lezopma. ' agmabatbl. CTpouT pabounii
umknBocax T-S,P-V,P
-T.
3yyatoT 6poyHOBCKOE
OnK-4.2,yK| "' poy
18. OnbIT MNeppeHa 0 4 19 [BVXXeHWe, N3MEePAIOT YnCNo
’ ABoragpo.
AnpakTnyeckas eguHuLA: SN1eKTPUYECTBO
MocTpoeHwve crnoBbIX
NHWUIA 1
7. ViccneposaHve OrkK-4.2,YK
0 4 3KBUMOTEHLMaIbHBIX
3M1eKTPOCTaTMUYECKOro noss -1.2 o
MoBepPXHOCTel
3NIEKTPOCTATUYECKMX NOJEN
Wccnefyet 3aBUCMMOCTb
MOE3HOMN MOLLIHOCTYU U
8. V3yueHue paboTsl 0 6 OlMK-4.2,YK [mowHocTy noteps OT
NCTOYHMKA NUTaHNSA -1.2 CONPOTWB/EHMNSA NOTEPb U
BHYTPEHHEero
CONPOTWB/IEHNS UCTOUHNKA.
CemecTp: 3
OunpakTndeckan egnHuua: MarHeTusm
OnpegensieT yaenbHbll
3apsg 31eKTpoHa MeTo0M
9. OnpegeneHve yaensHOro ONK-4.2 YK | CNeHHoro
3apsaja 3neKTpoHa MeTo40M 0 4 1 2 ' MOZJENNPOBaHNA ABUXEHNS
MarHeTpoHa. ' 3/1EKTPOHA B 3/1EKTPUYECKOM
1N MarHUTHOM NONAX
MarHeTpoHa
W3yyvatoT saBneHune
10. OnpepgeneHve 0 4 OrlK-4.2,YK|camonHAyKUUnN 1 MeTOAbI
WHAYKTUBHOCTY COMEHOMaa -1.2 N3MePeHUs UHAYKTUBHOCTU
coneHouga
11. N3yyeHwve netnm
/3yyaloT OCHOBHbIE
rmcTepesnca U naMepeHune OrkK-4.2,YK o
0 4 CBOMCTBA W MapameTpbl
napameTpoBs -1.2
(heppoMarHeTMKoOB
(heppomarHeTMKOB

Jnpaktuyeckasa egnHmua: MexaHNYecKue 1 3/1IeKTPOMarHTTHble KonebaHus




12. Cob6CTBEHHbIE

3mepseT nepuog un
amnanTyay KonebaHuin Ha
aKpaHe ocuunnorpaga.
CTpouT rpagmk
3aBMCMMOCTM Mepuoja

OlNK-4.2,YK [Kone6aHui1 B KOHType OT
3/1EKTPOMarH1THbIE 4 0 0
KoneGaHms -1.2 eMKOCTH,
' norapugmMmnyecKoro
[leKpemeHTa OT
CONPOTUB/EHNS HArpy3Kw,
Haxo4uT KPUTUYECKOe
COMpPOTUB/IEHNE.
M3y4aloT ¢ NOMOLLIbI0
15. V3yueHime cnoxeHns OnK-4.2,YK |/'¥ »
KoNeGaHMi 4 0 4 192 ocuuinorpada cnoxeHue
' KonebaHuii
M3yyaloT BbIHYXeHHbIe
KONebaHns 1 SBMeHNS
16. BbIHYX/€eHHbIN KoNnebaHns ONMK-4.2 YK | PesoHarca B
B nocniegoBaTe/lbHOM 4 0 4 1 2 ' nocnenoBaTe/lbHOM
KonebaTe/lbHOM KOHTYpe ' KonebaTenbHOM KOHTYpe.
M3yyatoT 3akoH Oma 414
Lienuv nepemMeHHOoro ToKa.
AvpakTrnyeckas egnHuua: BonHosas onTuka
Mo nHTepgepeHLMOHHOM
KapTuWHe ornpegenset
13. N3y4yeHne nHTepdepeHLmn OnkK-4.2,YK P PEA
CBETA OT ABVX LIS 4 0 0 19 paccTofAHME MeXy LLeNnamu,
ABYX L ' ' CY>XaWwmUmMn NCTOYHUKaMMU
KOrepeHTHOro CBeTa.
3yueHre paboThl
17. Mongapusaumsa ceeTa 4 0 4 YK-1.2 nongapusaropa. 13yyeHue
3akoHa Mantoca.
AvpakTnyeckas egmHmLa: 3N1eMeHTbl KBAHTOBOW MeXaHUKM
MeToA0M YMC/IEHHOTo
MOAEeNMpPoBaHna AudpakLmm
. Andpakumsa MmKkpoyacTuL. -1. MWKPOYaCTuIL, Ha OTBEPCTUN
14 4 0 0 YK-1.2
ornpegenset Bug
ncecnefyembix YacTuLl.
TeMbl NPaKTUYECKUX Visiuxs | o ViHauKaTopb!
pakTi Uacb! |topue npawr. | CSUREE | pocrikenna | YueGHas [IEATENIbHOCTb
3aHATUN noar., vac. ' ' KOMMeTeHUnIA
CemecTtp: 2
AnpakTuyeckas eimHuua: MexaHnka
Vcnonb3yeT BEKTOPHYIO
opMy 3afaHuns
OnkK-4.2,YK cb
1. KnHematuvka. AnHamuka. 4 0 0 19 nepemeLLeHns, CKOpOCTH,
' yCcKopeHus. Bblbupaet
Crnocob pacyeTa.
PeluaeT 3aga4y B
2. 3aKOH COXpaHEHMS nabopaTopHoii cucTemMe
MMnynbca 1 BHEIN 4 2 0 OlK-4.2,YK|oTcuéTa 1 B CUCTEME LIEHTPA
o "\ -1.2 macc. AHan3mpyeT
Ynpyrum n Heynpyrum ygap.
Py ynpyran'ypap BO3MOXHOCTU 3TUX
NnoaxoL0B.




3. KuHemaTtuka 1 guHamuka Vcnonb3yeT ypaBHeHne
BpaLLaTenbHOro ABMXKEHUS. 0 0 OlK-4.2,YK|MoMeHTOB. INMpumeHseT
3aKoH coxpaHeHNs MOMeHTa -1.2 3aKOH COXpaHeHWS MOMEHTA
NMMYy/bCa. MMMy bCa.
PaccunTbiBaeT MOMEHTbI
VHEpLMN NpoCTenLLImnX
4. lnHamnka TBepAoro Tena. 0 0 YK-1.2 |TBepAblx Ten. PewlaeT
3a/laun O ABUXEHUM
TBEPLOro Tesa.
AnpakTndeckas eguHuua: MonekynspHas (ctaTuctnyeckas) msmka  TepMognHaMmka
CTpouT rpadukn
N30MPOLIECCOB B Pas/iNyHbIX
KoopanHatax. MNpumeHsaeT
5. YpaBHeHMe COCTOAHUSA OlMkK-4.2,YK PA P
0,5 0 YpaBHeHWsA COCTOAHNA
naeanbHOro rasa. -1.2
naeanbHOro rasa /14
pacyeta napameTpoB
COCTOAAHWA MAeaNIbHOrO rasa
PaccumnTbiBaeT Hanbonee
BEPOATHYIO,
6. PacnpegeneHns Makcsenna, 0 0 OlK-4.2,YK |cpegHeKkBagpaTu4yHyto 1
bonbumaHa. -1.2 cpefHeapUPMeTUYECKYHO
CKOPOCTU, NPUMEHSET
(DYHKLMW pacrpeeneHus.
[MpuMeHsieT 3aKoH
PaBHOMEPHOI0
7. PacnpefeneHve aHepruu no
OlK-4.2,YK |pacnpefeneHuns sHeprum no
CTeneHsIM CBO6ObI. 0 0
-1.2 CTeneHsIM CBOGObI.
TennoeMKocCTb.
PaccunTbIBaeT pas/iyHble
BUAbl TENIOEMKOCTEIA.
MpuMeHAET NepBoe Havyano
8. NepBoe Havaso 0 0 OlK-4.2,YK | TepMognNHaMnKn K
TEPMOAMHAMUKN -1.2 n3onpoveccam. Vicnonosyet
ypaBHeHue afnabarsl.
PaccunTbIBaeT K.M.A4.
MPOCTENLLUNX LNKIIOB.
9. Lnknbl. Lnkn KapHo. OnK-4.2,yK P 4
0 0 Vcnonb3yeT rpadukn
3HTponMA. -1.2 5
LIMK/I0B TEM/I10BON MaLLVHbI
B KoopamHatax T-S.
AnpakTndeckasn eanHuLA: NeKTPUYECTBO
OcBavBaeT OCHOBHbIe
npeLcTaBneHuns
3/1IEKTPOCTATUKMN,
10. 3akoH KynoHa. P
HampsHKeHHOCTb paccunTbIBaeT
OlMK-4.2,YK |Hanps>kKeHHOCTH Mosen,
3/1eKTPUYECKOr 0 Mons. 0 0
-1.2 NPUMeHAET NPUHLUMN
puHuyn cynepriosuuum. cynepnosuumu. MNMpumeHset
Teopema [Maycca. ynep tan. 11
Teopemy ["aycca ans
pacyeTa Hamnps»XeHHOCTK
3/1EKTPUYECKOrO NONA.




11. SneKTpUYECKMiA
noteHumasn. NMpoBOAHNKN B
3N1eKTPUYECKOM Mofie.
DNeKTPOEMKOCTb
NnpoBoAHMKOB. KoHAeHcaTOopb!.
[nanekTpuKku

B 3/1IEKTPUYECKOM TOSIe.

OrnkK-4.2,YK
-1.2

PaccumnTbiBaeT noTeHLuanbl
3NEKTPUYECKUX NONeiA.
PaccmaTpmBaeT noseieHue
NPOBOAHWKOB B
3/1EKTPUYECKOM NOfe,
paccunTbiBaeT
3/1IEKTPOEMKOCTb.
PaccumnTbIBaeT 3HEPI U0
3/1EKTPUYECKOTO NONS.
MpumMeHseT Teopemy Maycca
ANs BEKTOpa
3M1IEKTPUYECKOTO CMELLLEHNSA,
paccunTbiBaeT
HanpsXXeHHOCTb
3/1IEKTPUYECKOrO MosA B
OVINEKTPUKAX.
PaccmatpurBaeT ycnosums Ha
rpaHuLe aByx
LN3NEeKTPUKOB.

12. MoCTOSHHbIN

OrK-4.2,YK

Mcnonb3yeT cCOOTHOLLEHUS
MeXAy 3apsifoM, CUIoM ToKa
¥ NNOTHOCTBIO TOKa,

3NEKTPUYECKNIA TOK. -1.2
NMpUMeHseT 3aKoHbl OMa ¥
Kupxrowa.
CemecTtp: 3
Jnpaktudeckasa egnHnua: MarHetus
MprMEHSIET OCHOBHOW 3aKOH
AVHaMWKKM NS onucaHus
13. [1B>xeHmMe 3apsxeHHbIX [IBVXKEHUS 3apsKEHHO
4acTUL, B 3/1EKTPOMArHUTHbIX ONK-4.2 YK |1aCTMLb! B 37IEKTPUHECKOM
nonsax. PacyeT MarHUTHbIX 1 2 ' 1N MarHWTHOM nose noj
noneri no gopmyne buo- ' [leiicTBreM cuibl JlopeHua.
Casapa- Jlannaca. MprMeHsAEeT 3aKOH
buo-Casapa-/lannaca u
MPVHUMN CYNepnosnLnu.
Ana cMMeTPUYHBIX
o acrnpefeneHnin TOKoB
14. PacyeT MarHUTHbIX Noneu Pacripe
Nno Teopeme 0 LMPKyNALmMm MIPVIMEHACT TEOPEMY O
BEKTOPA MarHUTHOIA OrlMK-4.2,YK |uMpkynaumm sektopa
MHAYKLY. TTPOBOHIKIA C -1.2 MarHUTHOW MHAYKUNN.
’ Bbluncnser cunsl,
TOKOM B MarHATHOM MoJie. o
[encTByloLLmMe Ha
NPOBOJHWKM C TOKOM.
PaccunTbiBaeT none B
15. MarHuTHoe none B
BeLLIECTBe YK-1.2  |MarHetukax v Ha rpaHuue
' pasfena AByX MarHeTMKoB.
MpnMeHseT 3akoH dapajes
1 nNpasuo JleHua ang
16. ABneHne peLleHns 3agau.
31eKTPOMarHUTHOW UHAYKLMN. PaccunTbiBaeTt
VIHOYKTUBHOCTb. YK-1.2  |MHAYKTUBHOCTb
CamounHayKumsa. SHeprus MPOBOLHWKOB.

MarHMTHOro nons.

PaccumnTbIBaET SHEPrUKo
NPOCTEMLLNX TOKOBbIX
CUCTEM.

JnpakTuyeckasa egnHmua: MexaHNYecKue 1 31IeKTPOMarHTTHble KonebaHus




17. Mogenb rapMOHNYECKOoro
ocuunnnatopa. CocrasneHue
AndgdepeHynansHOro
ypaBHEHNSA rapMOHNYeCKOro
ocumnnaTopa. CnoxeHue
KonebaHuii

OlK-4.2,YK
-1.2

Cocrasnset
AndhepeHuaibHoe
ypaBHeHWe KonebaHui.
OLeHMBaET B KaXA0M
paccmaTpuBaeMoOM Cllyyae
YCNoBMa NPUMEHUMOCTH
MOZEeNN rapMOHNYECKOro
ocunnnsTopa. NpumeHset
METO[, BEKTOPHbIX
AmarpaMm 419 pacyeta
amnAnTy bl ¥ Ha4aIbHOW
(hasbl pe3ynbTUPYIOLLErO
KonebaHus.

18. 3atyxatowue KonedbaHus

OnkK-4.2,YK
-1.2

OnucbiBaeT KosnebaHms
MPOCTEMLLUNX (PU3NYECKNX
CUCTEM C YYETOM CUN
TPEHWSA 1 CONPOTUBNEHUS.
Bbluncnset ocHOBHbIe
XapaKTepucTnKn
3aTyxaloLwmx KonebaHwmi:
KO3(h(hMLMEHT 3aTyXaHus,
norapugmMmnyecKmnii
[eKpemMeHT, JOOPOTHOCTL.

19. BbIHY)XJeHHble KonebaHus.

OnkK-4.2,YK
-1.2

ViccnepyeT aBneHue
pe3oHaHca. Monyyaet
(hopmyny ANs BblYMCNEHUS
amnAnNTY bl BbIHYXXAEHHBIX
KonebaHwid, nccnefyeT Ha
3KCTpemyM, nonyyaet
thopMyny AN pe3oHaHCHO
4acToThl.

Onpaktuyeckas eanHmua: Bo

JTHbI

20. BosniHoBbIe npoLecchl.

OnkK-4.2,YK
-1.2

PaccumnTbIBaeT napamMeTpb!
BOJTHOBbIX MPOLIECCOB.

21. OneKTpOMarHuTHble
BOJIHbI.

OnkK-4.2,YK
-1.2

ViccnenyeT OCHOBHbIE
CBOWCTBa
3M1EKTPOMArHUTHbIX BOJIH.

AnpakTunyeckas egnHmua: Bo

/THOBas

onTnKa

22. NHTepdepeHums ceTa.

YK-1.2

PaccunTbiBaeT
NHTep(EepPEeHLMOHHbIE
KapTVHbI B TOHKUX M/IEHKAX.
Bbluncnser MHTEHCUBHOCTb
CBETa 1 NONOXKEHWe
NHTepMEPEHLNOHHBIX
MakCUMyMOB Y MUHWMYMOB.

23. Andpakumsa ceeTa.

YK-1.2

MpurMeHseT MeTof, 30H
®dpeHena gns aHanmnsa
Andpakumm dpeHens Ha
KpYr/ioMm OTBEPCTUN U
[uncKe. PaccuntbiBaeT
ANdpaKLMOHHbIE KapTUHBI
npy AMgpaKLmMm Ha Wenm n
AN(PaKLMOHHOW peLleTKe.




MMprMeHseT 3aKOHbI
bptoctepa n Mantoca ang
aHaMsa nonapm3aLMoHHbIX

24. MNonspu3sauma ceeta 2 0 0 YK-1.2  |ABneHuWiA. PaccunTbiBaeT
WNHTEHCMBHOCTb CBETA,
npoLleaLero Yepes
MoJIAPV3aTop 1 aHaIn3aTop.

AnpakTnyeckas eguHuua: KesaHtosasd onTuka
PaccunTbIBaeT M3nyyeHme
abCoNTHO YepHOTOo Tena u

25. 3aKOHbI TeNI0BOro Ten ¢ peasbHoW

n3nyyeHns. PoToadgeKT. n3nyyartesibHOM

2 0 0 YK-1.2

AhekT KomnToHa. Teopus CMOCOBHOCTLIHO.

MnaHka. PaccumnTbiBaeT pasnnyHble
napameTpbl POTO3DeKTa 1
afpekta KomnToHa.

AvpakTuyeckas egMHMLA: 3NeMeHTbl KBAHTOBOW MeXaHUKM
Oco3HaeT m3nyeckyo
CYLLHOCTb BOJH fe bpoling
1 UCMOSb3YET COOTHOLLIEHNE
HeonpeseNeHHOCTeN ans
OL|eHKM MapameTpoB
peasibHbIX (PU3NYECKNX

o MPOLLeCCOB.

26. BonHbl ge bpownns, PoL
PaccunTbiBaeT BUL

COOTHOLLIEHME -

< BO/IHOBOW (hyHKLMM Ans
HeornpezeneHHoCTen. PelleHre
2 0 0 YK-1.2  |4acTuy, 3aHMMarLLMX

ypaBHeHus LLipeanHrepa ans
Pa3NNYHbIX KBAHTOBbIX
CUCTEM.

pas/IyHble IHEpreTnyecKme
YPOBHU B GECKOHEUHO
rny6oKoi NoTeHLNanbHOW
ame. OcBavBaeT NoHATUE
(DYHKUMM NIOTHOCTHN
BEPOSITHOCTW, 3HAKOMMUTCS C
MOHATUEM TYHHENIMPOBaHNS,
OTPaXEHUS Y NPOXOXKAEHNS
yepes b6apbep.

Jnaaktuyeckasa eanHnua: 91emMeHTb

I ALePHON U3NKK 1 (K

3UKN INEMEHTAPHbIX HacTul,

27. AfepHble peakuun.

OrnkK-4.2,YK

PaccunTbiBaeT
3HEpreTUYecKnii BbIXoq,
SAEPHbIX PeakUnid, n3y4vaet

PafnoakTMBHOCTb. -1.2
3aKOHbI pagnoaKTNUBHOIoO
pacnafa.
3.1 MNpaKTnyeckaa NoaroToBka
Tabnmua 3.2
No TeMbl 3aHSTWIA CDOprI opraHusauunmn CO,IJ.ep)KaHVIe NPakKTNYeCKoM NoAroToBKM

3aHATUN

(Bnabl pabor)

1 3aKOH COXpaHEeHWs UMMy bCa U 3HEPTUM. Mp BbINONHSET cnefytoLme Babl paboT:
Ynpyruid v Heynpyruid yaap. MPVYMEHEET 3aKOHbI COXPaHEHNs ANs
paccyeTa KMHUMAaTUYECKUX XapaKTepUCTUK
(hM3NYECKMX 0OBEKTOB NPU YNPYrnx n
Heynpyrux yaypax
2 YpaBHeHUE COCTOSAHMA MAea/IbHOTO rasa. Mp BbINONHSET cnefytoLme Brabl paboT:

MPUMEHSET YPaBHEHE COCTOSIHMS
naeanbHOro rasa fins paccuera
MaKpOCKOMNYECKMX NapamMeTpoB
TEePMOAVHAMUYECKOI CUCTEM




3 [BVXEHVE 3apsHKEHHBIX YacTuL, B Mp BbINoNHAET creaytoLme Buabl paboT:

3/IEKTPOMArHUTHLIX Nnonax. Pacuet npumeHseT 3akoH buo- Casapa- flannaca
MarHuUTHbIX nonel no gopmyne bno- Casapa- [Ns paccyeTa MarHUTHbIX NOMeR 1
Nannaca. [BVDKEHWS YacTUL, B MarHUTHbIX NOSX

MPOBOAHUKOB Pa3IMUHON KOH(UIypaLmm

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnmuya 3.3
MNHankaTopbl
Ne Buabl camocToAaTeNIbHON paboThbl JOCTUXKEeHUA Hack! Ha Hack! Ha
< |BbINOSIHEHWE |KOHCY/TbTaunu
KOMMeTeHU M
CemecTp: 2
1 |Prapegepar YK-1.2 30 3

Mpy NOArOTOBKe CTYAEHT M3yYaeT TEOPETUUECKMIA MaTepra v peluaeT nofo6Hble 3adaun.: benoycos A.
M. MexaHunKa. dneKTpocTaTuKa. INeKTPUYECKUIA TOK : Kypc nekuuia / A. . benoycos ; HoBocmb. roc.
TeXH. YH-T. - HoBocmbupck, 2007. - 146, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000070591

2 |I'Io,u,r0TOBKa K 3aHATUAM |)/K—1.2 |42 |O

NS NOAroTOBKM K 3aHATUAM HEOO6XO0AMMO CaMOCTOSTEIbHO U3YUYNTh TEOPETUYECKMIA MaTepuras, MaTepuarn
3 OCHOBHOM (ZOMONHUTENBHOM) U METOANYECKON NUTepaTypbl.: Xpuctodopos B. B. ®dusnka
[@nekTpoHHBI pecypc]. Y. 1 : 3N1eKTPOHHBIA y4ebHO-MeTOANYECKMIA Komnneke / B. B. XpucTogopos ;
HoBocmb. roc. TexH. yH-T. - HoBocubnpck, [2011]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000157223. - 3arn. ¢ skpaHa.

3 |r|0,qFOTOBKa K arTectauuu |YK-1.2 |3O |1

CTy[eHT KOHCYNbTMPYeTCA C NPerozasaTesiemM Nno Bonpocam Teopun, peLlieHns 3a4ad 1 opraHusauum
yuebHOW fedTenbHOCTU.: Xpuctodopos B. B. dusnka [3neKTpoHHBbIA pecypc]. Y. 1 : 3NeKTPOHHbII
y4yebHO-MeTOANYeCKUIA Komnneke / B. B. Xpuctoopos ; HoBOCKG. roc. TexH. YH-T. - HOBOCMOMPCK,
[2011]. - Pexkum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ sKpaHa.

CemecTp: 3

1 |Prapegepar lyK-1.2 |20 1

Mpy NOArOTOBKe CTYZAEHT 13yYaeT TEOPETUUECKMIA MaTepuas v peLlaeT noLobHble 3a4a4mn.: Paboyas
TeTpadb No Kypcy "O6uas gusnka". Y. 1 : matepuanbl Ans NPaKTUUYECKON MHAMBUAYabHOW PaboThl NO
Kypcy nekumii "O6wwasn gusmka™ (1 yacTb) Ans 2-ro Kypca (BeuepHero otaeneHus) gakynbtetos 1A,
MT® / HoBocub. roc. TexH. yH-T ; [cocT. H. FO. bepesuH]. - HoBocmbumpck, 2011. - 88, [2] c. : Tabn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154239 Benoycos A. I'. MexaHuKa.
AneKTpocTaTuKa. DNEKTPUYECKIUIA TOK : Kypc nekumia / A. . benoycoB ; HOBOCUO. roc. TEXH. YH-T. -
Hosocubupck, 2007. - 146, [1] c. : nn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000070591

2 |I'Io,u,r0TOBKa K nabopaTtopHbImM paboTam YK-1.2 |20 |2

MoAroToBUTLCA K BbIMOHEHWIO NMPEACTOALLEN NabopaTopHO paboThbl: MexaHuka 1 TepMOLMHAMMKA :
MEeTOAMYECKME YKa3aHWs K BBOAHOMY 3aHATUIO 1 K nabopaTopHbIM pabotam Ne 0-6 no msmnke gns 1 kypca
Bcex thakynbTeToB / HOBOCKO. roc. TexH. yH-T ; [cocT.: A. B. bapaHoB u ap.]. - Hosocnbupck, 2012, - 69,
[1] c. : wn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000178416 SnekTpnyecTBO 1
MarHeTu3m : MeTOAMYECKME YKa3aHWs K flabopaTopHbIM paboTtam no usmke Ne 10, 12, 13, 15, 16, 19 gna 1
1 2 KypcoB Bcex (hakynbTeToB / HOBOCKG. roc. TexH. yH-T ; [cocT.: M. A. Kpanueko u ap.]. - HoBocmoumpck,
2012. - 65, [1] c. : un.. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177820 MexaHvKa 1
afneKTpocTaTka. Bonpock And 3awmTbl 1a60paTopHbIX paboT Nno GusmKe : METOANYECKUE YKasaHUs Ans
BbIMOHAIOLLMX NabopaTOpHbI NPakTUKyM no usnke / HoBocmO. roc. TexH. yH-T ; [cocT.: A. B. BapaHos,
B. B. [aBbigkos, B. B. Xpuctodgopos]. - Hoocmbupcek, 2011. - 16, [3] ¢.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000166446

3 |I'Io,u,r0TOBKa K NPaKTUYECKUM 3aHATUAM |)/K—1.2 |40 |O




[ns NOArOTOBKM K 3aHATUAM HEO6XOAMMO CaMOCTOATENbHO U3YUNTb IEKLMOHHBIV MaTepuan, matepuan u3
OCHOBHOV (ZOMONHUTENBHOW) N METOAWNYECKONW NUTepaTypbl. BbINONHWUTL AOMaLLHME 3afaHus.
Xpuctogopos B. B. ®usnka [3neKTpoHHbIA pecypc]. Y. 1 : aNeKTPOHHbIA y4e6HO-MeTOANYECKNIA
Komnnekc / B. B. Xpuctogopos ; HOBOCKO. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ akpaHa. Paboyas TeTpage Mo Kypcy "O6Lan
(usmka". Y. 1 : maTepuanbl Ans NpakTUYeckol NHAMBUAYanbHOV paboTbl N0 Kypcy nekumin "Obuwas
(msmka" (1 yactb) Ansa 2-ro kypca (BeyvepHero otaeneHns) gakynbtetos /1A, MT® / HoBocK6. roc. TEXH.
yH-T ; [cocT. H. KO. bepesunH]. - HoBocnbupck, 2011. - 88, [2] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000154239 Benoycos A. . MexaHvKa. SneKTpocTaTuKa.
DNeKTPUYECKUIA TOK : Kypc nekumia / A. . benoycos ; HoBocKb. roc. TexH. yH-T. - HoBocmbumpck, 2007. -
146, [1] c. : vn.. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000070591

4 |lofroToBKa K atTectaymm |yK-l.2 |22 1

CTyZleHT KOHCY/IbTUPYeTCA € npenojasaTteneM no BONpocam TeOpUM, peLleHuns 3a4ad u opraHmsalum
yuyebHo pesTenbHocTU.: Xpuctodopos B. B. dusmka [OnekTpoHHbIN pecypc]. Y. 1 : 3NeKTPOHHbI
yueb6HO-MeTOAMYecKUiA Komnnekce / B. B. Xpuctogopos ; HoBocu6. roc. TexH. yH-T. - HoBocubumpek,
[2011]. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtIs000157223. - 3ar/. ¢ akpaHa. Paboyas
TeTpafb No Kypcy "O6uas gusnka™. Y. 1 : matepuansl Ans NPakTUUYECKON MHAMBUAYaAbHOW paboThl NO
Kypcy nekuuin "O6uas gusmnka" (1 4actb) Ans 2-ro Kypca (BeyepHero otaeneHus) hakynstetos ®S1A,
MT® / HoBocub. roc. TexH. yH-T ; [cocT. H. KO. bepesuH]. - Hosocmbumpcek, 2011. - 88, [2] c. : Tab.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154239 Benoycos A. I'. MexaHuKa.
AneKTpocTaTnKa. DNEKTPUYECKIUI TOK : Kypc nekumii / A. . benoycoB ; HoBOCUO. roc. TEXH. YH-T. -
Hosocmbupck, 2007. - 146, [1] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000070591 Bonpocbl /15 CaMOKOHTPOASA 3HaHWIA Mo ¢m3mke. Y. 1 :
MeToAMYecKoe nocobue / HoBocmo. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [JaBbliKkos, B. B.
Xpuctogopos]. - HoBocmbupck, 2014. - 22, [2] c.. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000195557

3.3 TexHonorusa oby4veHns

[nsi opraHu3aLmy 1 KOHTPO/IS CaMOCTOSTe/NIbHOW PaboThl 06YUaKOLLIMXCS, @ TAKXKE NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHATCA MHDOPMALOHHO-KOMMYHUKALIMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
JeAaTensHOCTb MHhopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHONOM U
e-mail:strelczov@corp.nstu.ru; MopTan
MHhopmmpoBaHue HI TY:https://ciu.nstu.ru/kaf/persons/255; Cpefa 3neKTpOHHOIo

06yyeHnsa HI'TY

e-mail:strelczov@corp.nstu.ru; JIN4HbIA TUNOBOM
KoHcynbTnpoBaHue cauT:https://ciu.nstu.ru/kaf/persons/255; Cpeaa aneKTPOHHOIo
06yyeHnsa HI'TY

JNInuHbi TINOBOIN caiT:https://ciu.nstu.ru/kaf/persons/255;

KoHTpO/b Cpefia aneKTpoHHOro 0byyeHms HI'TY

Pa3meLLieHne yYeGHbIX

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

Tabnuua 3.5

AKTUBHbIE N MHTEPaKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATHI

Ne HanmeHoBaHWe aKTUBHbIX (hopM

1 |MpobnemMHbIin MeTOf

Kpartkoe onucanue npumenenus: [lenaror co ctyaeHTaMu opraHusyeT IpOOIEMHYIO CUTYaLIMIO
KaCaromIyrocsi TpoBoauMoro skcnepumenTa. CtyaeHTs paboTas B KOMaHIax 1o 2-3 geaoBeka
permarT MPoOIeMHYIO 3a1a4y.




4. MpaBuna aTTecTaummn 06ydatoLLMXCcs No AUCLUMNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonstoLwas BbICTaBSATb OLEHKMN MO TPaaNLMOHHOM LiKane 1 15-ypoBHeBoit ECTS.
KpaTkasi nHcopmaumsi o bBPC npumsegeHa B Tabn. 4.1.

Tabnuua 4.1

MuH. o
OueHunBaeMble BUAbI LeATeTbHOCTM 06y4aroLmxcs 6ann MakcumasibHbI 6asn
CemecTp: 2
Jlabopamopnas Nel : 3 5

KoHTponupytoLmre MaTepuansl NPUBOAATCA B “MexaHuKa 1 anekTpocTaTuka. Bonpockl Ans 3aluTbl 1abopaTopHbIX paboT Mo GuUanKe : METOANYECKME YKasaHs Ans
BbINO/HSIOLLMX 1a6OPaTOPHbINA NPaKTUKyM Mo ¢r3vke / HoBOCUG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [JaBblgkos, B. B. Xpuctodopos]. - HoBocn6upek, 2011.
16, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000166446"

Jlabopamopnas Ne2: | 3

5

KoHTponmpytoLLe MaTepuasbl NPUBOAATCA B "MexaHuKa 1 3neKTpocTaTuka. Bonpocs! Ans 3awmTbl 1a6opaTopHbIX paboT No (3nkKe : METOANYECKME YKa3aHWs Ans
BbIMO/HAIOLLMX TaBOPaTOPHbIV NPaKTUKYM No tnsnke / HoBocm6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [lasbigkos, B. B. Xpuctotopos]. - Hosocubunpcek, 2011.
16, [3] c.. - Pexxum foctyna: http://elibrary.nstu.ru/source?bib _id=vtls000166446"

Jlabopamopnas Ne3:

KoHTponupytoLme matepuanbl NpUBOAATCA B “MexaHuka v anekTpocTaTika. Bonpockl Ans 3awnTbl N1abopaTopHbIX paboT Mo (GU3VKe : METOANYECKME YKa3aHa Ans
BbINO/HSIOLLMX 1aBopaTOPHbI NpakTUKyM Mo ¢nsvke / HoBocuG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [aBbigkos, B. B. Xpuctodopos]. - HoBocnbupek, 2011.
16, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000166446"

Jlabopamopnas No4.:

KoHTponupytoLme MaTepuansl NPUBOAATCA B “MexaHWKa 1 TepMOAMHAMUKA : METOANYECKYE YKa3aHWs K BBOAHOMY 3aHATUIO U K nabopaTopHbIM paGoTam Ne 0-6 no
usvke ans 1 kypca Beex thakynbTeTos / HoBOCKG. roc. TexH. yH-T ; [cocT.: A. B. bapaHoB u fip.]. - HoBocubupck, 2012. - 69, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000178416"

Jlabopamopnas Ne5:

3 5

KoHTponupytoLme MaTepuanbl NPUBOAATCS B "MexaHuKa 1 aneKTpocTaTka. Bonpock! Ans 3aluTbl N1a6opaTopHbIX paboT Mo (uU3nKe : METOAMYECKME YKasaHUs ans
BbINO/HSAIOLLMX 1ab0paTOPHbIN NPakTUKyM Mo tusvke / HoBocu6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbigkos, B. B. Xpuctogopos]. - HoBocnbupck, 2011.
16, [3] c.. - Pexxum aoctyna: http://elibrary.nstu.ru/source?bib _id=vtls000166446"

Jlabopamopnas No6.:

KoHTponupytoLme matepuansl NPUBOAATCA B “MexaHuKa 1 anekTpocTaTika. Bonpock! Ans 3aluTbl N1abopaTopHbIX paboT Mo (GuU3vKe : METOANYECKME yKasaHs Ans
BbINO/HSIOLLMX 1aBopaTOPHBI NPakTUKyM Mo ¢u3vke / HoBocuG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [asblgkos, B. B. Xpuctogopos]. - HoBocn6upek, 2011.
16, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000166446"

Jlabopamopnas Ne7:

KoHTponmpyioLye maTeprasbl NPUBOAATCA B "3NEKTPUHECTBO U MarHETU3M | METOAMYECKME YKa3aHNs K nabopaTopHbIM paboTam no gusmke Ne 10, 12, 13, 15, 16, 19
A0 1 v 2 Kypcos Beex akynbTeToB / HoBocm6. roc. TexH. yH-T ; [cocT.: M. A. Kpanusko v ap.]. - Hoocnbupck, 2012. - 65, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000177820"

Jlabopamopnas Ne§:

KoHTponmpytoLye MaTepuaibl NPUBOAATCA B "ONEKTPUYECTBO 1 MarHeTU3M : METOAMYECKNE YKa3aHWs K nabopaTopHbiM paboTam no dmsmke Ne 10, 12, 13, 15, 16, 19
N 1 v 2 Kypcos Bcex dakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: M. A. Kpanusko v ap.]. - Hoocnbupck, 2012. - 65, [1] c. : un.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000177820"

PI'3/Pegepam: | 10 | 20

KoHTponupytowme MaTepuansl NpuBoasaTcs B “Benoycos A. M. MexaHuKa. DneKTpocTaTuka. NeKTpUYeckuin ToK : Kype nexkuuii / A. M. Benoycos ; HoBocu6. roc. TexH.
YH-T. - HoBocubumpck, 2007. - 146, [1] c. : wn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000070591"

Dxrzamen: | 20 | 40
CemecTtp: 3
Jlabopamopnas Nel : 3 5)

KoHTponupytoLmne Matepuanbl NPUBOAATCS B ""ONeKTPUYECTBO 1 MarHeTV3M : BOMPOCHI AN1A 3aLL/Tbl 1a60PaTOPHbIX PaboT Mo (U3MKE : MeTOANYECKIE YKa3aHUs AN
CTyAeHTOB 1-2 KypcoB Bcex (hakynbTeToB / HoBocwb. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbiakoB, B. B. Xpuctocopos]. - HoBocubupck, 2012. - 14, [1] c.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000177499"

Jlabopamopnas No2:

KoHTponupytoLmne MaTepuansl NPUBOAATCS B “SNeKTPUYECTBO 1 MarHeTW3M : BOMPOCHI A4S 3alLyTbl 1a60paToOpHbIX paboT Mo U3NKe : MeTOANYECKIE YKa3aHUs ANs
CTyAeHTOB 1-2 KypcoB Bcex (hakynbTeToB / HoBOCMG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [lasbigkos, B. B. XpucTtohopos]. - HoBocubupcek, 2012. - 14, [1] c.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177499"

Jlabopamopnas Ne3: | 3

5

KoHTponmpytowme Matepnaibl NpuBoAaTes B "KonebaHns 1 BoMHbI. Bonpock! 4ns 3almTbl TabopaTopHbIX paboT : MeToANYecKoe nocobue no dusnke ans 1 m 2 kypcos
HoBocm6. roc. TexH. yH-T ; [cocT.: A. B. BapaHos, B. B. [aBbiakos, B. B. Xpuctocopos]. - HoBocnbumpck, 2014. - 29, [1] c.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000195495"

Jlabopamopnas Ne4: | 3 | 5)




KoHTponupytoLmne MaTepuanbl NpuBoAATCS B “KonebaHus 1 BoMHbI. Bonpocs! 415 3alwimuThbl 1abopaTopHbIX paboT : MeToANuecKoe nocobume no usmnke 4ns 1 2 Kypcos
HoBocu6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBblgkoB, B. B. XpucTtodopos]. - Hosocnbupck, 2014. - 29, [1] c.. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000195495"

Jlabopamopnas No5:
KoHTponupytoLme MaTepuansl NpUBOAATCS B "ONTHKa : METOAMYECKOe PYKOBOACTBO K flabopaTopHbiM pa6oTam Ne 30, 32, 35 no ¢hnsmke Ans 2-ro Kypca Bcex
cneuyanbHocTelt / HoBocw6. roc. TexH. yH-T ; [cocT.: B. J1. MaknauH u ap.]. - HoBocnbumpcek, 2014. - 41, [2] ¢. : un.. - Pexxum gocTyna:

http://elibrary.nstu.ru/source?bib_id=vtls000195482"
3 | 5

Jlabopamopnas No6.:
KoHTponmpyiowme matepranbl NpuBoaaTcs B "ONTUKa : METOAMYECKOE PYKOBOACTBO K labopatopHbiM paboTam Ne 30, 32, 35 no dmsunke ans 2-ro Kypca Bcex
creumanbHocTeld / HoBocm6. roc. TexH. yH-T ; [cocT.: B. /1. MaknuH u gp.]. - HoBocmbmpcek, 2014. - 41, [2] c. : un.. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000195482"

Jlabopamopuas Ne7:
KoHTponupytoLmne matepuransl NpUBoAATCA B “"ONTHKa : METOAMYECKOE PyKOBOACTBO K flabopaTopHbiM paboTam Ne 30, 32, 35 no thnsmke Ans 2-ro Kypca Bcex
cneumansHocTeid / HoBocm6. roc. TexH. yH-T ; [cocT.: B. J1. MaknuH u gp.]. - HoBocmbmpek, 2014. - 41, [2] c. : un.. - Pexum goctyna:

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

Jlabopamopnas Ne§:
KoHTponupytoLye MaTepuanbl NPUBOAATCS B "KBaHTOBas ONTHKA. KBaHTOBas MeXaHWKa : METOAMYECKME YKa3aHWS K PELUEHIO 3a4aY B Kypce o6LLei gpusnkm ans 1-2
kypcoB ABT®, ®JIA, MT®, SMD, ®IM, Pb gHeBHOI 1 BevepHeii (hopm 06yyeHns / HoBocub. roc. TexH. yH-T ; [cocT.: 3. b. CennaHoBa, B. . Yeuyes]. -

Hosocmnbupck, 2004. - 75 c. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib id=vtls000031614"
20

PI3/Pegepam: | 10

KoHTponupytowme matepuansl npusogaTcs B "Benoycos A. 1. SnektpomarHeTusm. KonebaHnsa n BonHbl. OnTuka : yde6Hoe nocobue / A. I. Benoycos ; Hosocw6. roc.
TEXH. YH-T,. - HoBocmGmpck, 2008. - 239, [1] c. : uA.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000080177"

Okzamen: | 20 | 40

KoHTponupytowmne matepuansl npusogaTes B " Xpuctothopos B. B. dusmka [SnekTpoHHbIN pecypc]. Y. 1 : a1eKTPOHHbIA yuebHO-MeToanuecknii komnnekce / B. B.
XpucTodopos ; HoBocKG. roc. TexH. YH-T. - HoBocnbmpek, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ sKpaHa."

B Tabnuue 4.2 npefcTaB/ieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPE6OBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUNVHBI.

Tabnuua 4.2
Kogpl POopMbI KOHTPO/IA
KOMMETEH MHAMKaTOpbI SOCTVXKEHNA KOMMETEHLW
U.W7| 3awumTa |3awmTta SKsameH
np PIr3/p
OlK-4 2. YMeeT NpuMeHATb COBPEMEHHbIE NOAXOAb! A1 MOJTy4YeHNs, aHaIn3a un
OlMK-4 | Bu3yanbHOro npeAcTasfieHns pPesynbTaToB IKCNEPUMEHTANIbHBIX 1 TEOPETUYECKNX +
nccnefoBaHuii
VK-1 YK-1 2. ¥YMeeT COOTHOCUTbL PasHOPOAHbIE AB/IEHUA U CUCTEMATN3NPOBATL UX B paMKax + + +
N30paHHbIX BUAOB NPOMECCMOHANTbHON AeATENbHOCTY.

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHun Ne 1 K paGoyel
rnporpamme.

5. Jlutepatypa

OcHoBHasA nMTepaTypa
1. Aemunuenko, B. . ®usuka : yueonuk / B.U. emumuenko, U.B. Jlemunuenko. — 6-e u3m.,
niepepad. u gon. — Mocksa : UH®OPA-M, 2021. — 581 c. + [lon. maTepuamns! [ D1eKTpOHHBIN
pecypc]. — (Bricuiee oOpasosanue: bakamaspuar). - Tekcr : anexktponHsrii. - URL:
https://znantum.com/catalog/product/1541963 (nata oopamenus: 12.09.2021). — Pexxum moctymna:
IO TIOATTHCKE.

JononHuTenbHas nuTepaTypa



1. AnanTuBHBINA Kypc QU3HKU : y4eOHO-METOAMYECKOE TOCOOME TS CTYyAIEHTOB, 00YJaIOUIUXCs 110
HamnpasyieHusM moarotoBku: 01.03.02 — «IIpukmagHas marematuka u uHpopmaTukay, 13.03.02 —
«OnexTposHepreTuka u 3ekTporexuukay, 13.03.01 — «TermosHepreTika u TENIOTEXHUKAY,
15.03.04 — «ABTOMaTHU3aIMs TEXHOJOTMUECKHX ITPOLIECCOB U Mpon3BoACTBY, 20.03.01 —
«TexHochepnas 6ezomacHOCTBY, 03.03.02- «Dusuka» / cocraButenu O. B. 3otosa, U. A.
l'omy6GeBa. — 2-e m3n. — bmarosenienck : AMypcKuil TocyiapcTBeHHBIN yHUBepcuTet, 2017. —
114 ¢. — Tekcr : 3nekTpoHHBII // DnexkTponHo-0ubmnoreynas cucrema IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/103808 html (mata oopamenwus: 12.09.2021). — Pexum
JOCTYIIA: UIsl aBTOPU3UP. TOIb30BaTeeit

2. ®usuka : yueouuk / B.1. lemumuenko, M.B. lemuguerko. — 6-e u3m., nepepad. u gom. — M. :
HNHO®PA-M, 2016. — 581 c. (ITeperier 761) ISBN:978-5-16-010079-1 - Pesxum mocryma:
http://znanium.com/catalog.php?bookinfo=469821 - 3arn. ¢ s3xpaHa.

NHTepHeT-pecypcsbl

1. ®usuka : yueOHsIit kKypc. — TekcT : anexTponHsiil // O0pa3zoBaTenbHblii mopran HUAY MUOU.
— Mocksa. — URL: https://online.mephi.ru/local/staticpage/view.php?page=open-courses-physic
(mata obpamienus: 23.09.2021).

6. MeToau4eckoe 1 NPorpaMMHoe obecriedeHme, NHHOPMAaLIMOHHbIE TEXHOOM N

6.1 MeToguyeckoe obecrneyeHme

1. MexaHuKa 1 TEPMOAMHAMHUKA | METOUYECKHE YKA3aHUS K BBOJHOMY 3aHSITHUIO U K
naboparopasiM padotam Ne 0-6 o pusuke ast 1 kypca Bcex ¢dakyapreToB / HoBocu0. roc. TexH.
yH-T ; [cocT.: A. B. Bapanos u np.]. - HoBocubupck, 2012. - 69, [1] c. : ui., Tabmn.. - Pexum
nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000178416

2. ®u3uka. DIeKTpOMarHeTH3M | METOANYECKHE YKa3aHus | PelieHne 3aaay no ¢pusuke ais 1-2
KypCOB THEBHOI 1 3a0uHOl (hopMm oOydenwns / HoBocuo. roc. TexH. yH-T ; [cocT.: JI. M. PonaukoBa,
H. 4. Yconsuera, H. B. Ynuepuna]. - HoBocubupcek, 2012. - 53, [2] c. : wi.. - Pesxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000173750

3. KoneGanust n BorHBL. Bompocs! s 3aniuThl 1a00paTOPHBIX padoT | METOAMYECKOE TTOCOOHe TI0
¢busuke s 1 u 2 kypcos / HoBocuO. roc. TexH. yH-T ; [cocT.: A. B. Bapanos, B. B. [laBsinkos, B.
B. Xpucrodopos]. - HoBocubupck, 2014. - 29, [1] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000195495

4, DIIeKTPUYECTBO U MATHETU3M : BOMPOCHI JJIs 3aLIUTHI JJA0OPATOPHBIX paboT MO (hU3HKE :
METOAUYECKHE YKa3aHUs AJis CTyAeHTOB 1-2 KypcoB Bcex dakyapTeToB / HoBocub. roc. TexH. yH-T
; [coct.: A. B. bapanos, B. B. laBsinkos, B. B. Xpuctodopos]. - HoBocubupck, 2012. - 14, [1] c..
- Pexxum nocryma: http://elibrary nstu.ru/source?bib_1d=vtls000177499

5. DnexkTpuuecTBO M MarHETU3M ;| METOAMUYECKHE YKa3aHUs K 1a00paTOpHBIM paboTam 1o (usuke
Ne 10, 12, 13, 15, 16, 19 mns 1 u 2 kypcos Bcex ¢dakynapreroB / HoBocu6. roc. TeXH. YH-T ; [COCT.:
I1. A. Kpanueko u np.]. - HoBocubupck, 2012. - 65, [1] c. : win.. - Pesxxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000177820

6. Xpuctohopos B. B. ®usuka [ dnexrponnsiii pecypc]. Y. | : anexkTpoHHBII
yueOHO-MeToamueckuii komrmuieke / B. B. Xpuctodopos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000157223. -
3ari. ¢ ’KpaHa.

7. OnTrka : BOIpOCH! IS 32U THI 1a00paTOPHBIX padoT Mo (hHU3UKe | MeTOAMYEeCKHe YKa3aHus /
HoBocu6. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. JlaBsiakos, B. B. Xpuctodopos]. -
Hosocubupck, 2009. - 13 c.. - Pexxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000121978

8. OnTuka : MeToaNYeCKOe PYKOBOACTBO K jJabopaTopHbiM pabotam Ne 30, 32, 35 mo dusuke ms
2-ro kypca Bcex criermanbHocTedt / HoBocu6. roc. TexH. yH-T ; [coct.: B. JI. [Takmun u gp.]. -

HoBocubupck, 2014. - 41, [2] c. : nn.. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000195482



9. KBanroBas ontruka. KBaHTOBas MexaHUKa : METOAMYECKUE YKa3aHUS K PELICHHIO 33/1a4 B Kypce
obmeit usuku mst 1-2 kypco ABTD, ®JIA, MTD, DM®D, OIIM, OB nHeBHoit 1 BeuepHeii popm
obyuenus / HoBocuO. roc. TexH. yH-T ; [cocT.: D. b. CenuBanosa, B. f1. Ueuyes]. - HoBocuOupck,
2004. - 75 ¢. : un.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000031614

10. PaGouas tetpanp mo kypcey "Oo6mas ¢usuka". Y. 2 : Mmarepuaiibl A1s MPaKTHUYECKOM
WHINBUAYATBHOHN pa0oThI 1o Kypey Jeknuid "O6mas pmsuka” (2 gacte) s 2-1o Kypea (BedepHero
otnenenus) pakyasretoB OJIA, MT® / HoBocub. roc. TexH. yH-T ; [cocT. H. FO. Bepesus]. -
HoBocubupck, 2011. - 57, [1] c. : Tabm.. - Pesxum mocrtyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000154277

11. Mexanuka u 371eKTpocTaThKa. Bompocs! 11 3ammThl 1a00paTOPHBIX PabOT 1Mo GH3HUKE :
METOAUYECKHEe YKa3aHUs IS BBITIOTHSAIOMINX JIA0OPATOPHBIN MPakTUKyM 1o ¢pusuke / HoBocuo.
roc. TexH. yH-T ; [cocT.: A. B. Bapanos, B. B. Jlassiaxos, B. B. Xpucrodopos]. - HoBocubupck,
2011. - 16, [3] c.. - Pesxum moctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000166446

12. KBanToBas Qu3uka : MeTognuecKre peKOMeHIAuH K JabopatopHbM padotam Ne 36, 38, 46,
47,49 / HoBocuO. roc. TexH. YH-T ; [cocT. A. M. Iloropensckwii u ap.]. - HoBocubupck, 2005. - 50,
[1] c. : mn.. - Pesxum nocryma: http://elibrary.nstu.ru/source?bib_id=vtls000050985

13. Pabouas Ttetpanp mo kypcy "Oo6mas ¢puszuka”. Y. 1 : MmaTepuanbl s MpakTHYECKOM
WHAWBHUIYAIbHOM PabOThI 1O Kypey jgekuuii "O6mas ¢pusuka" (1 wacts) ams 2-ro Kypea (BeuepHero
otnenenus) pakynsretoB OJIA, MT® / HoBocub. roc. TexH. yH-T ; [cocT. H. FO. Bepesus]. -
HoBocubupck, 2011. - 88, [2] c. : Tabux.. - Pexxum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000154239

14. Pabouas Tetpaap mo kypcy "O6mas ¢pusuka". U. 3 : Marepuasl 1jisi IpaKTHUECKOM
WHIUBUAYATBEHOHN paboThI 1o Kypey Jeknuii "O6mias pusuka" (3 wacte) mis 3-ro kypcea (BeuepHero
otaenenus) paxynpretoB DJIA, MT®D / HoBocub. roc. TexH. yH-T ; [cocT. H. FO. Bepesun]. -
Hosocubupcek, 2011. - 104, [2] c. : Tabx.. - Pexum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000154284

15. Benoycos A. I1. Mexannka. DneKTpocTaTuka. DIeKTPHUSCKHA TOK : Kypc ekt / A. 1.
benoycos ; HoBocub6. roc. TexH. yH-T. - HoBocubupck, 2007. - 146, [1] c. : mi.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000070591

16. benoycos A. 1. Dnektpomarnetusm. Konebanus u BonHel. Ontrka : yaeOHoe mocodue / A. I1.
benoycos ; HoBocu6. roc. TexH. yH-T,. - HoBocubupck, 2008. - 239, [1] c. : ni.. - Pesxxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000080177

17. Bompock! ans caMOKOHTposIst 3HaHui o pusuke. Y. 1 : metoanueckoe mocooue / HoBocuo.
roc. TexH. yH-T ; [cocT.: A. B. Bapanos, B. B. JlaBsiakos, B. B. Xpucrogopos]. - HoBocubupck,
2014. - 22, [2] c.. - Pesxum mocTyma: http://elibrary nstu.ru/source?bib_id=vtls000195557

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 [Taket oducHbIx ipunoxkennii Microsoft Office
2 Onepanuonnas cuctema Microsoft Windows

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLecTBEHNM 06pa3oBaTeIbHOro Npouecca No AUCUMMNVHE NPUMEHSHOTCS 3/IEMEHTI
ANCTaHLMOHHbLIX 06pa3oBaTe/lbHbIX TEXHOMOMIA, @ TAKXKE CUHXPOHHOMO U aCUHXPOHHOIO
B3aMMO/ENCTBUS B 3/IEKTPOHHOW MH(hOPMaLIMOHHO-06pa3oBaTeibHO cpeabl HITY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HanmeHoBaHMe HasHa4yeHwne
1 |lMpe3eHTaLMOHHOE 060pYLOBaHNE npoBeAeHNe NEKUMOHHbIX N MPaKTUYECKNX
(MynbTUMeAMa-NPOEKTOP, 3KPaH, KOMMbIOTEP |3aHATUI
A/19 ynpasieHuns)
Komnnekt o6opygosaHus
Ne HavmeHoBaHWe HasHaueHwne
1 |MYK"MexaHunka" MpoBeaeHve nabopaTopHbIX paboT
2 |[MYK"Ontuka" MpoBeaeHve nabopaTopHbIX paboT
3 |MYK"OnTuka kBaHTOBas" MpoBeaeHve nabopaTopHbIX paboT
4 |MYK "OnekTtpnyecTtso" MpoBeaeHne nabopaTopHbIX paboT
5 [MYK "2neKTpnyecTBo n MarHetusm" MpoBeaeHve nabopaTopHbIX paboT
6 |[MYK-TT MpoBeaeHve nabopaTopHbIX paboT
7 |MYK 3M-2 MpoBeaeHve nabopaTopHbIX paboT
8 [MYK "WNCTOYHMK NUTaHMA cTeHaa" MpoBeaeHve nabopaTopHbIX paboT
9 |MYK "Ocuunnnorpad™ MpoBeaeHve nabopaTopHbIX paboT
10 |MYK "Ocuunnorpag" MpoBeneHve n1abopaTopHbIX paboT
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

O06o0mieHHas cTpykTypa (OHAA OLIEHOYHBIX CPEJCTB MO AUCHUILUINHEe DH3uKa MpeicTaBlieHa B

Taonuue.

COBOKYIHOCTh ~ pE€3yJIbTAaTOB

o0y4deHuss 10 JUCUUILIAHE

COOTHECECHA

C  YPOBHSIMH

Cq)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/IP'I U COOTHCCCHHBIMH C HUMHW MHIMUKATOPaAMH. I/IHI[I/IKaTopBI JOCTHIXKCHUA

KOMHGTCHHI/II\/'I HU3MEPACMBL

JUCHUILINHe DH3nKa.

C IIoMOombH CPEACTB TCKYHICﬁ u HpOMeX(YTOqHOﬁ arrecraguu 110

Tabnuna

JTansl OLEHKHU Pe3yJabTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMH HHAMKATOPOB
JOCTHIKEHUS KOMIIeTEeHIUIA

®opmupyemble HNuauxaropsl MeponpusTus
KOMIIeTeHIIUU KOMIIeTeHIHii Temnr TEKYILETO KOHTPOJIH IIpome:xyTounas
(xoHTpOSIBHAS
padora, KypcoBoi arrecranui
(3K3aMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
OIIK-4  CnocoOeH|2. YMeer npumMeHsaTh |3akoH coxpaHeHus umiyibca u|PI'33a 2 cemectp OKk3aMeH 3a 2
IIPOBOAUTH COBPEMEHHBIE SHepruu. Ympyruidl um Heynpyruii|3amaum 1-11. ceMecTp, BOMPOCHI 1-
U3MEPEHUs | IOJXOBI LIS ynap. Kunemaruka. JluHamuka. 9, 23-26
HaOmoneHus B cepe [nomydyenns, ananuza |Omnpenenenue  o0bema  Tena
npodeccrnoHaNbHON M BU3yaIbHOTO LTHHIPUIECKON (hopmbl
JeATEIILHOCTH, MIPEACTABICHUS Omnpenenenue OTHOIICHUS
00pabaThIBaTh 1| pe3ynbTaToB TETIIOEMKOCTEH METOOM
MPE/CTABIATH JKCTIepUMeHTaNbHEIX |Kiremana u Jle3opma.
OKCIIEPUMEHTANIBHBIE [ TEOPETUYECKUX IToCTOSHHBIN 3NEKTPUYECKUH TOK.
JlaHHBIC HCCIIEeI0BaHUI
YK-1 CrniocobeH |2. YMmeeT cooTHOCUTE |BonHoBEIe mporecchl. umHamuka|PI'3 3a 2 cemectp Ok3aMeH 3a 2
OCYILIECTBIISATh pa3HOpPOIHbBIE MarepuaibHOI TOYKH. [3amaun 1-11. ceMectp,
MOMCK, KPUTUYECKU |ABICHUSA U WneprmansHele cucteMsl orcyera. | PI'3 3a 3 cemectp BOIIpOCHI 1-42.
aHaM3 M CHHTE3|cucreMaTH3upoBath |Macca i umiyibe yactuibl. Cuna. |3agaun 1-19. Ok3amMeH 3a 3
uHpOpMaIuy, HX B paMKax Cumbl B MaKpOCKOIHYECKOH ceMecTp,
PUMEHSTH n30paHHBIX BU/IOB MexaHHWKe. 3akoHbl HploToHa. Borpocs! 1-40-
CHCTeMHBIH Toaxox |npodeccnonanbuoi | /IuHamuka TBEPZOTO Tena.
ULt pelIeHus! | 1eITeTbHOCTH. VYpaBHEHUsT TOCTYNATEJHLHOTO |
MIOCTaBJIEHHBIX 3a]1a4 BpAIIaTEIHLHOTO JIBYDKEHHS
TBEPAOTO Telna. MowmeHT
UMITyIbca M MOMEHT  CHJIBI
oTHocuTenbHO ocu. OcHOBHOE
ypaBHEHHE JMHAMHKA
BpAIIaTeIbHOTO JIBUKECHUS.
MomenT HWHEPIUY; Teopema
Ireitnepa. 3akoH COXpaHEHUS
MOMEHTa UMITYJIbCa OTHOCHTENBHO
ocu. Kunernueckas  sHeprus
TBEPJOTO tena. Pabora npm
BpallleHUU TBEPIOTO Tena.
Judpakiust MuKpodacTull. 3aKoH
Kynona. HanpsxeHHoCTh

3ekTpuyeckoro noius. IlpuHnun
cynepno3uiuu. Teopema [aycca.
3aKOH COXpaHEHUS HMIyJIbCa M
SHEpruu. YNpyrui U Heynpyrui

yaap. 3aKoHbBI COXpaHEHHS.
JuHaMuKa  CHUCTEMBI  YaCTHII.
HenTp Macc; TeopeMa 0

JABUKCHUU LICHTpPaA Macc. I/IMHyJ'IbC
CUCTCMBI qacTui. 3aKkoH
COXpaHCHHUsS HMITYyJIbCa. Pabora u
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MOII[HOCTb. [ToTeHunanbHbie
cwibl. Kunetnueckas sHeprust u
MOTEHIMATIbHAS JHEpPrus. 3aKoH
COXpaHEHHUS MEXaHHYECKOU
SHEPruu CUCTEMBl. BHyTpeHHss
SHEprusi;  3aKOH  COXpaHEHUus
IIOJIHOM DHEPIHUU. H3mepenue
HadaJgbHOM CKOpOCTH TMynH C
MIOMOILBIO 0aITUCTHYECKOTO
MasTHUKA. W3ydenue
nHTEep(dEepeHIn: CcBeTa OT JBYX
LIEJICH. N3yyenue paboTsl
HUCTOYHUKAa nMUTaHud KBaHTOBas
TEOpHs BOJIOPOIOTIOTOOHOTO
atoma. KBaHTOBaHue »Hepruv M
MOMEHTA HMITYJIbCA.
MHOTr0351eKTpOHHBIE aTOMBI.
KsantoBble umcma. IlpuHnun
ITaynu; mepuoaunyeckass cucrema

3JIEMEHTOB Menpeneena.
Kunemartuka MaTepuaIbHON
TOYKH. Cucrema 0TCYETAa;
3TAJIOHBI JJIUHBI nu BpeMeHI/I.
Pammyc-Bexrop; BEKTOPEI
TepeMeIeHus, CKOpOCTH,

YCKOPCHHS;, TpPaeKTOPHs, IIyThb.
BekTopHBIH M KOOpIMHATHBIN
CIOCOOBI  ONMCAHWS JBIDKCHUS.
Kunemaruka BpamaTeIbHOTO
JIBHKCHUS. VYriaoBoe
NIEPEMEILEHUE; BEKTOPHI YIJIOBOU
CKOPOCTH U YTJIOBOTO YCKOPEHHUSI.
Mognens TapMOHUYECKOTO
OCIMILISATOPA. CocraBnenue
nuddepeHInanbHOr0  ypaBHEHHsI
TAPMOHHYECKOTO  OCIHILIATOPA.
Cnoxenue KosieOaHui
OmnpeneneHre yISNBHOTO 3apsaa
AJIEKTPOHA METOJOM MarHeTpOHa.
ITocTOSIHHBIN 3EKTPUYECKUNA TOK.
Cwia U TJIOTHOCTh TOKA. 3aKOH
Oma B HUHTErPaNbHON U
nuddepeHIrnanbHOMN dopme.
Pabota ¥ MOIIHOCTh TOKa. 3aKOH
Ixoyns - Jlenna. CtopoHHUE
cuiibl.  Pa3HOCTP  MOTEHIIMAJIOB,
AIEKTPOABIDKYIIIAS cua,
HampsbkeHue. 3akoH Owma  jans
HEOJHOPOAHOIO ydacTKa LENu M
JUIS 3aMKHYTOM LICTIH.
Pacnpenenenue Makcaenna
MOJIEKYJ 1o CKOPOCTSIM.
CpenHexBajpaTUIHAS,
cpenHeapudmeTnyeckas u
Hamboyiee BepOSITHAs CKOPOCTH
MOJIEKYL. Pacnpenenenue
Bonbimana; OGapomeTpuieckast
(dhopmya. Pacnpenenenune
Makcsenna-boasimana.
CoOCTBEHHBIC AJICKTPOMArHUTHBIC
koneOanus. CrieruanbHas TEOpHUs

OTHOCHTEIILHOCTH.
IIpeobpa3oBanus Tanunes.
[MpuHumn OTHOCHTEJIbHOCTH

Tamunes. [TocTynarel DHWHIITEHHA.
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CaoiicTBa IIPOCTPAHCTBA u
BpEeMEHHU 1o DWHINTEHHY.
IIpeobpazoBanms  Jlopenna u
cleAcTBUsA W3 HHUX. VHTepBan

MEXAY COOBITHSIMH. Tumel
HWHTEPBAJIOB. PenstuBucrckuii
3aKOH  CJIO)KEHHMSI  CKOpOCTEM.
PenstuBuctckas JMHAMHMKA.
PenstuBuctckuii HUMITYJIbC.
Kunernueckas SHEprust

PENSTHBUCTCKOW YacTHIBL. 3aKOH
B3aUMOCBSI3H MacChl W OJHEPIHUH.
OHeprus TTOKOSL. Tenmosoe
m3nydeHne. 3akoH  Kwupxroda.
3akonsr Credana-bomsiiMana u
Buna. KBanToBaHue sHepruum
n3mydeHns;  ¢opmyna Ilmanka.
dotordpdext; r3pdpexkt Komnrona.
KopnyckymspHo-BosHOBast

JIBOMCTBEHHOCTh CBETa.
YpaBHenue COCTOSIHUS
HUJICUTHHOTO rasa.

OnexTpocTaTUKa. DNEKTPUYECKHUH
3apsAl W €ro CcBoMcTBa. 3aKoH
Kynomna. HampsioxkeHHOCT
JleKTpudeckoro  mons.  [lome
TOYeyHOro  3apsiga.  IIpuHImn

CYNEPIO3ULNH ToJei.
ONeKTpUYecKoe MoJe  JUIOJNS.
SIBnenue 3JIEKTPOMAarHUTHOM
WHJYKLIHUH Buxpesoe
JMEeKTpUYEecKoe  Tojie.  3aKOoH
3IeKTPOMarHUTHOM WHAYKINH

Dapapes. IIpasuio Jlenna.
I'enepanuss nepeMeHHOM  3.1.C.
SAnepubie cunbl. JIedexT Macch;

SHEprHs CBSI3H aapa.
PagnoakTHBHOCTD. 3akoH
PaANOAaKTHBHOTO pacmana.
SAnepusie peaxImm; 3aKOHBI

COXPAHCHHUS B SIICPHBIX PEAKIUAX.
Henenue saep, SaepHBIA peakTop.
Cunres  saep;  TepMmosiaepHas
peaKIysL.

Pesynbrarel oOyueHus 1O AMCHMIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IpOrpamMme
WHAWKAaTOpaMH JOCTH)KEHHsS KOMIIETEHLUH IIPOBEPSIOTCA INPU IPOBEIECHUU MEPOIPHUITHH TEKyLIeH
aTTecTaluu (KOHTPOJIs) B MPOIecce M3YUEeHUsI TUCIIUIUIMHBI, YKa3aHHBIX B Tabnuue pasnaena 1.

B 3 cemectpe 00si3aTenbHBIM 3TalioM TEKYyIIEW aTTECTAllUU SBISETCS pacyeTHO-Tpaduyeckoe
3aganue (PI'3). TpeGoBanus k BbimonHenuto PI'3, coctaB W mpaBuia OLEHKH C(HOPMYIMPOBAHBI B
nacrnopre PI'3.

B 2 cemectpe 00s3aTenbHBIM 3TaloOM TEKYIIEeH aTTeCTallud SIBJISIETCS pacueTHO-Tpaduueckoe
3ananue (PI'3). TpeGomanus k BbmonHenuto PI'3, coctaB u mpaBuna omneHKH cHopMynHpoBaHbI B
nacnopte PI'3.

[TpomexyTouHas aTTecTalys Mo AMCHMIIJIMHE TPOBOAUTCS B 2 ceMecTpe - B (popme 3K3aMeHa, B 3
cemecTpe - B (QopMe 3K3aMeHa, KOTOpbIM HampaBlieH Ha OLEHKY C()OPMHUPOBAHHOCTH pPE3yIbTATOB
oOydyeHHs 1O JUCUUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B TMpOrpaMMe HHAUKATOpPaMHU

noctikeHus komnereHuuid OIIK-1, YK-1 u coOTHECEHHBIX ¢ HUMU UHIMKATOPOB. (CM. TabiMIly pasaena
1).

DK3aMeH NPOBOAMTCSA B YCTHOH (hopme mo Ouieram, colepiKalllduM JBa BOMPOCA, KAKABIA U3
4




KOTOPBIX TPeOyeT pa3BepHYTOrO OTBETA C MOSCHEHUSMHU M OOOCHOBAaHHEM H3J1araeMoro Marepuaia u
OJIHOM 3a7aum, TpeOyromel pa3BepHyToro pemenus. buer dhopmupyercs u3 npusenerHoro B [lacropre
9K3aMCHa CIHUCKa BOIIPOCOB, IIO3BOJAIOMIUX OHLOCHUTL PE3YJIbTAThI 06yquI/151 10 AUCHUIIIINHE,
COOTHECEHHbIE C YCTAHOBJICHHBIMU B IPOrpaMMe MHAUKATOPAMH JOCTHUKEHHSI KOMITIETEHIUH.

OO0mue npaBuiia BHICTABIICHUS OLEHOK TEKYIIEH M MPOMEXYTOYHOM aTTeCTAllUU IO AUCIUIUIMHE
OTpeAeIATC OaTbHO-PEUTUHIOBOM CUCTEMOM, MPUBECHHON B paboueil mporpaMme IUCHUTIIHHBL.

Ha ocnoBanuu kputepues, NpUBEACHHBIX B I1. 3, OCYILIECTBIIAECTCS OIICHKA YPOBHEN JTOCTUTHYTHIX
pEe3yNbTAaTOB  OOyUYCHUS 10 JWUCIMIUIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B TIPOrpaMMe
uHauKaropamu aoctwkenus komnereHmi OIK-1, YK-1, 3akpernsieHHbIX 32 TUCHUTLITUHOM.

2. OOmasi xapakTepuCTHKA YPOBHel pe3y/ibTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ HMHIMKATOPaAMH
AOCTHKEHHUS] KOMIIeTeHIIUii

IIponsunyTeiii. Teoperuueckoe coaep:kaHMEe Kypca  OCBOCHO  HOIHOCTBIO.  CTyneHt
JIEMOHCTPUPYET CHUCTEMAaTHYECKOEe U IJIyOOKOEe IMOHHMMaHHE y4yeOHOro MaTepuajla M CHOCOOHOCTh K
CaMOCTOSITETIHbHOMY TIONOJTHEHHIO M OOHOBIICHHIO 3HAHUH B XOJ€ JayibHeimel ydeOHOHl padoThl U
npodeccnoHanbHO JesTenbHocTH. ChopMUpoBaHbl HEOOXOAMMBbIE HABBIKU MPaKTUUECKOH paboThl. Bee
yueOHbI€ 3aJIJaHus, IPEJYCMOTPEHHBIE TPOrpaMMOi 00yUeHMsI, BHITIOJHEHBI KAYECTBEHHO, 0€3 3aMeYaHui.
YpoBeHb CHOPMUPOBAHHOCTU KOMIIETEHIMI M COOTHECEHHBIX C HUMHU MHAMKATOPOB, 3aKPEIUICHHBIX 3a
JUCIUTUTMHOM, OLIEHEH YHCIIOM 0aJlIOB, BXOSIIIUM B TUAMA30H MPOIBUHYTOTO YPOBHSI.

Ba3zoBblii. Teopernueckoe cojepaHHE€ Kypca OCBOCHO B 00beMe, HEOOXOIWMOM IS
nanbHeWmeil y4eObl U mpodeccHoHANbHON  JesATenbHOCTH. HaBblkM MpakTHYeCKOW paboThl
chopMupoBaHbl Ha 0a30BOM ypoBHE. Bce mpemycMoTpeHHBbIe IPOrpaMMOoil 00y4eHusT ydeOHbIe 3aaHus
BBIMIOJTHEHBl C HEOONBIIMMH TOTPEITHOCTAMU. YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIMI U
COOTHECEHHBIX C HUMU WMHIUKATOPOB, 3aKPEIUVICHHBIX 3a JUCIMIUIMHON, OIIEHEH YHCIOM OajyioB B
npeenax 6a3oBOro ypoBHsI.

IToporoselii. Teopernyeckoe copepkaHue Kypca OCBOEHO, HEOOXOAMMOM JUIsl AalibHEHIIel
yueObl U TNpoPecCHOHANbHON JesATeNbHOCTH. HeKkoTopele MpakTUYeCKHE HaBBIKM pabdOThl ¢
c(OpMUpPOBaHBI C HE3HAYUTENILHBIMU TpoOenamMu. YdeOHbIe 3a/laHusl, IPeayCMOTPEHHbIE MPOrpaMMon
00y4deHHs, BBITIOJHSIIUCH C ONTMOKAaMU, UCIIPABIECHHBIMH 10l PYKOBOJICTBOM IpErNoAaBaTesi. Y POBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMA M COOTHECEHHBIX C HHMMH HHJIMKAaTOPOB, 3aKPEIUIEHHBIX 3a
JUCLUAIUIMHOM, OLIEHEH YK CIIOM 0aJlIoB B IIpeJiesiaX IOPOroBOro YpOBHSI.

Hu:xe noporosoro. TeopeTnueckoe cojiep>kaHue Kypca 0CBOeHO (parmeHTapHo. HeoOxoaumblie
HaBbIKM MPaKTHUECKOH pPaldoThl c(HOpMUPOBAHBI MHMHHUMAJIbHO. BONBIIMHCTBO y4eOHBIX 3a/laHui,
IOPEIYCMOTPEHHBIX MporpaMMoil  OOy4yeHHs, HE BBINOJHEHBl. YPOBEHb C(HOPMUPOBAHHOCTH
KOMITETEHIIMM U COOTHECEHHBIX C HUMM UHAUKATOPOB, 3aKPEIUIEHHBIX 3a TUCLHUIIIMHOMN, OLIEHEH YHCIIOM
0aJu10B, BXOJIAIINX B TUANa30H HUXKE TOPOTOBOTO YPOBHS.



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

Kadenpa obmieit puzuku

HacnopT IK3aMCHa

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

1. Meroauka oneHKH

DK3aMeH NpOBOJUTCA B YCTHOH ¢opme, o Omineram. buser dopmupyercst 1o ciienyromemy
IpaBUITY: TIEPBBIA BOIIPOC BBIOMpAeTCs U3 Iuana3oHa BorpocoB 1-19, Bropoii Bonpoc U3 quanasona
BorpocoB 20-42 (CrMCOK BOMPOCOB TMPHUBEICH HIDKE), TPETHI BOIPOC - 3a1ada. B xoxe sk3ameHa
3a/1aBaTh CTY/ICHTY JOTOJHHUTEIBHBIE BOIIPOCKHI M3 00LIEro nepeydss (1. 4).

dopma 3K3aMEeHALMOHHOI0 OMJIeTa

HOBOCHUBUPCKII T'OCYJJAPCTBEHHbBIN TEXHUYECKUIA
YHUBEPCUTET ®akynsrer MTD

Buaer Ne
K BKSaMCHy 110 JUCIIUITJINHEC «d)mmca»

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

YTBepkaaro: 3aB. kadenpoi Crpemsuos C.A.

(Toanuch)
(mata)

IIpumep OmiteTa 1Jisi IK3aMeHa

3K3AMEHAIIMOHHBINA BUJIET Nel
1 Vmnynbc cucTeMbl YacTHIl. 3aKOH COXPaHEHHS UMITYIIbCA.
2 CpolicTBa 2JIEKTPUIECKUX 3apsaaoB. 3akoH KymoHa.
3 Hekortopas macca a3ora npu naBieHuu P1=1 atM umena o6vem V=5 11, a Ipu 1aBICHUU
P>=3 atm — 00Bbem V»=8 1. [lepexon 0T nepBOro cOCTOSHUS KO BTOPOMY ObLI C/I€JIaH B JBa
JTama: cHayala 1o U30Xope, a 3areM o uzodape. Haiitu nsmenenue BHyTpenHei snepruu AU,
KOJIMYECTBO MOJABEICHHOMN TETUIOTH Q U COBEPIIICHHYIO paboTy A.

Yr1Bepxkaato: 3aB. kadenpoit CrpensuoB C.A.
(moxrmucs)

(mata)



2. Kputepuu onieHKH

* OrTBeT Ha PK3aMCHAIIMOHHBINA OWJIET CYUTACTCS HEYAOBJIETBOPHTEIbHBIM, €CIIH CTYJICHT MPH
OTBETE HA BOMPOCHI HE JaeT ONPEACICHHWI OCHOBHBIX IOHATHH, HE CIIOCOOCH MOKa3aTh
NPUYMHHO-CJICICTBEHHbIC  CBSI3M  SIBJICHHWM, TpU  PEHICHHH  3aJadd  JIOMyCKaeT
NPUHIUITHATIBHBIC OILLIMOKH,
onenka cocrasiser 0-19 6annos.

* OrTBeT Ha PK3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MOPOTOBOM yYPOBHE, €CJIU CTYICHT IPH
OTBETE Ha BOINPOCHI JACT ONPEACICHUE OCHOBHBIX IOHATHH, MOXET ITOKa3aTh MPHYUHHO-
CIICJICTBEHHBIC CBSI3U SIBJICHWM, MPU PEIICHUH 3a7add JOMYCKAeT HEMPUHIUIUATBHBIE
OIIIHOKH, HaIpuMep, BBIYHCIIUTENBHEIE,
oneHka cocranisgeT 20-29 dannos.

* OTBeT Ha K3aMCHAITMOHHBIA OWJIET (TecT) OMJICT 3aCYMTHIBACTCS Ha 0a30BOM YpPOBHE, €CIIH
CTYJIEHT TpH OTBETE Ha BOMPOCHI (OPMYTUPYET OCHOBHBIC TOHSATHS, 3aKOHBI, JaeT
XapaKTePUCTUKY TPOIECCOB, SBJACHHUM, IPOBOJMT aHAJIW3 IPHYUH, YCIOBHH, MOXKET
MPEJICTABUTh KAUECTBEHHBIC XapaKTCPUCTUKU IPOIECCOB, HE JOIMYCKACT OMMOOK TIpU
peIIeHun 3a/1a4H,
orenka cocranisgeT 30-34 6annos.

* OtTBeT Ha 3K3aMCHAIIMOHHBIA OWiieT (TecT) OMJIET 3aCUMTHIBACTCS Ha NMPOJABHHYTOM YPOBHE,
€CJIM CTYISHT MPH OTBETC HAa BOIPOCHI IMPOBOIWT CPABHHUTCIBHBIA aHAIU3 IOIXOJIOB,
IIPOBOJIUT KOMIUICKCHBIN aHAJIM3, BBISABISCT IMPOOJIEMBI, MpeiaracT MEXaHH3Mbl PEIICHHUS,
CIIOCOOCH TMPE/ICTAaBUTh KOJIUYCCTBEHHBIC XapaKTCPUCTUKH OINPEICIICHHBIX IPOIECCOB,
NPUBOJIUT KOHKPETHBIC MNPHUMEPbl W3 TPAKTHUKH, HE JOMYCKAaeT OMIHOOK U CIIOCOOCH
000CHOBATH BEIOOD METOJ1a pelIeHus 3a7a4H,
oreHka cocrasiseT 35-40 oannos.

3. Hkaja oueHkH

B o61eit onjeHke 1o JUCHUIUIMHE 3K3aMEHALMOHHBIE OAljIbl YYUTHIBAIOTCS B COOTBETCTBUU C
npaBwiiaMud  OaJlJIbHO-PEUTUHIOBOM  CUCTEMBI, NPUBEIEHHBIMM B paboueil mporpamme
JUCLUTIIIUHBI.

4. Bomnpocsl K 3k3aMeHy N0 JUCHUILINHE «DU3HKa»

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

nepemenieHre. CKOpocTh U yCKOPEHHUE NP MPOU3BOJIIBLHON TPAEKTOPUN ABUKECHHUS.

KuHeMartnka nmoctynaTenbHOro ABMKeHU. KnHemaTika BpalaTeIbHOTO IBUKECHHUS.

Junamuka matepuaibHoM Touku. Cuia, Macca, UMITYJIbC.

3axoHb! HproToHA.

3aKOH COXpaHEHMsI UMITYJIbCA.

IlenTp nHepuuu. Teopema 0 ABM)KEHNUU LIEHTPA UHEPLIUU.

Pa6ota u MoOLIHOCTS.

Kunernueckass oSHepruss W ee CBA3b C pabOTOW pPe3yNbTUPYIOIIEH CHIIBL.

[ToreHimanpHas 3HEPTHUsL.

9. 3akoH coxpaHEHUS MOJHOW MEXaHUYECKOH SHEPIUH.

10. MowmenTt cuitel. MomenT uHepiun. Teopema llITeiinepa.

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

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

13. Ilpeo6pazoBanust ['ammnes. Ilpunmun otHocutensHoct [anmunes.  Iloctynater
OWHIITENHA.

Nk WN



14.

15.
16.
17.
18.

19.
20.
21.
22.
23.

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

31.

32.

33.
34.

35.

36.

37.

38.
39.
40.

41.
42.

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

WuTepBan mex 1y coobITusIMU. THUITBI HHTEPBAJIOB.

PenstuBucTckuii 3aK0H MpeoOpa3oBaHusi CKOPOCTEH.

PenaruBucrckas macca. PensaTUBUCTCKUN UMITYJIBC.

OcHOBHOE ypaBHEHHE PEISTUBUCTCKON JIHUHAMHUKH. Kunernueckass sHeprus
PENSTUBUCTCKOM YaCTULIBI.

B3anMocBs3b Macchl 1 3HEPTUH, SHEPTUU U UIMITYJIbCA.

MakpocucreMbl. MeTobl H3y4YE€HUSI MAKPOCUCTEM.

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

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

Yucno creneneid cBO001bI MOJIEKY Ibl. BHyTpeHHsst sHeprusi. TemioeMKoCTh.

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

Btopoe Hauano repMoaHAMUKH. DHTPOIUA. BeIauciene sHTpOnuH.

Kunernueckue siBneHus.

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

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

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

Pabora anekTpoctaTndeckoro mous mno nepemenieHuto 3apsaaa. [lorenmnman.

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

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

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

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

OJIC. Hanpspxenue.

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

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

3akoH Oma 1151 HEOAHOPOIHOTO YYacTKa IEIH.



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

Kadenpa obmieit puzuku

IHacnopr
pac4yeTHO-rpa(uYeCKOro 3aJaHust

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

1. Meroauka oueHKH
B pamkax pacueTHO-rpaduueckoro 3ajaHus MO AUCLUILIMHE CTYACHTaM Ipeaaraercs
pemnth 11 3amau mo pasgenaM: KMHEMaTHMKa MOCTYNATEIbHOTO M BPAIIATEIbHOTO JBUKEHMS,
JUHAMHMKa IIOCTYNATEJIBHOIO W BpalaTEeIbHOIO JABW)KCHHSA, 3aKOHBI coxpaHeHus. PI'3
BBIIIOJIHSIETCS] B IMCBMEHHOM BHJIE.

IIpy BBINOJIHEHHMH pacyeTHO-TPA(PUUYECKOrO 3aJaHMUs CTYIEHTbl JOJDKHBI HM3Y4YHUTh
TEOPETUYECKUI MaTepuall, MPUBECTH HEOOXOAMMbIE YPABHEHMSI WJIM 3aKOHBI, OINKCHIBAIOIINE
IpolecChl WM SBJICHMS, O KOTOPbIX MJET peuyb B 3ajlaue, BBIBECTU pacueTHyr (opmymy,
IIOJIYYUTh YUCIICHHBIN PE3YNIbTaT.

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

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

dopma 3a1aHNA IS PACYETHO-TPA(PUIECKOT0

3aJaHudA

HOBOCUBUPCKII T'OCYJIAPCTBEHHbBIU TEXHUYECKUIA
YHUBEPCUTET ®akynsrer MTD

Bapuant PI'3 Ne
Mo JUCHHUNIHHE (PU3HKA
(HaMMEeHOBaHWE JUCITUTIIMHBI)

C7: 01 ¢: 1= ¢ 1
C7: 01 ¢: 1= : I
S7: 01 ¢: 1= : B H
B YA i
C7: 31 ¢: 1= e L
C7: 01 ¢: 1= I ¢ J
C7: 31 ¢: 1= : 1N
C7: 01 ¢: 1= F: I S
C7: 01 ¢: 1= I
Baaua 10 .o o
Bamaua 1l oo

2. Kpurepun ouenkun
. PaboTta cumraercs He BBINOJHEHHOW eciu TPoOeNbl B TEOPETUUYECKOM COAEPKaHUHU



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

. PaGora cuuTaeTcsi BBINIOJIHEHHON Ha TMOPOrOBOM YpPOBHE, €CIIH TEOPETHUYECKOE
CoJiepKaHHe Kypca OCBOEHO YaCTHYHO, HO MPOOEIbl HE HOCAT CYIIECTBEHHOTO XapakKTepa,
HEOOXOJIMMBIE TPAKTUYECKHUE HABBIKM pPabOThl C OCBOCHHBIM MaTepuajioM B OCHOBHOM
c(hOpMHUPOBaHbI, HEKOTOPBIC 33/IaHUS BBIITOJIHEHBI ¢ OmMOKamMu. CTyIeHT IPABUIBHO PEIIacT
HEe MeHee 6 3aaady, NPUBOAUT HEOOXOAMMBIE YpPAaBHEHHS WJIM 3aKOHBI, OIKCHIBAIOIINE
MPOLIECCHI WM SIBJICHHSI, O KOTOPBIX HJET pPedb B 3a/Jaue, BBIBOJUT PACUYCTHYIO (HOPMYILY,
MOJTy9aeT YUCIeHHBIN pe3yabTaT. Onenka coctasiser 10 6ayios.

. Pabora cuuTaercs BBIIOJHEHHOM Ha 0a30BOM YpOBHE, €CIH TEOPETUUYECKOE
coJlep)KaHHE Kypca OCBOEHO IIOJHOCThIO, 0€3 mpoOenoB, HEKOTOpbIE NPAKTUYECKUE
HaBBIKM PabOTBI C OCBOCHHBIM MaTepuanoM c(OpMHUPOBaHBI HeAOCTaTOuHO. CTyaeHT
MPAaBWJIBHO peIllaeT He MEeHee § 3a/1a4, MPUBOJIUT HEOOXOAMMbIE YPaBHEHUS WU 3aKOHBI,
OINMCHIBAIOILIUE IPOLIECCHl WIIM SIBJICHHS, O KOTOPBIX HJIET Peub B 3a/adye, BBIBOJUT
pacueTHyto (Gpopmyiy, HOTydaeT YUCICHHbIN pe3ynbTar. O1ieHKa cocrapiser 15 6aos.

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

3. IIxkaJja oueHkKHn

B o0mieii ouenke no aucruruinae Oamnel 3a PI'3 yuuThIBaroTCs B COOTBETCTBUU C IpaBUIIaMU
0aJUIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEIEHHBIMU B pabouell mporpaMme JTUCIHITIIHHBIL.

4. TIpumep pacyeTHO-Irpadpu4YeCcKOro 3aJaHusA
Bapuanr 1

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

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

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

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

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

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

OTKJIOHCHHA HUTH OT BEPTHKAIIN O = 300

5. CaHkM MOXHO yAep>XaTh Ha JensgHoi rope ¢ ykiaonom 0,30
(sina) cumnoit 60 H, a mpemocTaBICHHBIE CaMHM ceOe, OHH CKaTBIBAIOTCS C YCKOPEHHEM



a = 2,0 mlc. Kakyro cwiny Hamo OpUIOXKHTh, K CaHKaM, 4YTOOBI TAHYTh WX B TOPY
paBHOMEpPHO?

6. I'pys3pt m w 2m cBs3aHBl JIETKOW HUTHIO, MEpPeOPOIICHHON dYepe3 OJIoK,
: YKPEIJICHHBIA HAa TOPU30HTAIBHOM cTosne. ['py3 2m HaxomuTcs B
paBHOBeCMHM Ha TrpaHM ckoibxeHus. Haiiagute koadduument
TPEHMs { U CUIy JaBJIEHUS Ha OCh OJOKa.

7. IDap pammycom R = 0,20 m u wmaccoit m = 10 «xe
Bpallaercs BOKPYr OCH, MPOXOJsiueil uepe3 ero meHtp. [lo kakoMmy 3aKOHY MEHsSETCS
MOMEHT CHJBbl M MOMEHT HMIIyJbCa Ilapa, €CiIH YIrIOBOE YCKOPEHHE Iapa MEHSETCS
co BpeMeHeM mo 3akoHy € = A-t, ¢% rie A = 2 ¢°. B mauansHeii MomenT Bpemen (t = 0)
ap MOKOHJICS.

8. Cucrema COCTOMT U3 TpPEeX MATEPUAITBHBIX TOYEK, pACIOJIOKEHHBIX B
BEpIIMHAX PAaBHOCTOPOHHETO TPEYrojbHHKA. BO CKOJIBKO pa3 MOMEHT
WHEPIMU O3TOH CHCTEMBI OTHOCHUTENLHO ocu 01,01 Oombiie
\ MOMEHTa HHEPIIMU OTHOCUTEIBbHO ocu OO, MpOXOoAsAIIei yepe3 HeHTP
0,_/¢ 0 MAacc CHCTEMBI?

i i
9. Teno w™accoii 1,0 ke CKOJB3AT CHayajla [0 HAaKJIOHHOU

miockoctu Beicotoll 1,0 mu mmuHoi ckimona 10 m, a 3aremM mno
TOpU3OHTAILHOM MoBepxHOCTU. Kosddunuent tpenus na Bcem nyta p = 0,05. Haiigure:
a) KMHETHYECKYI0 SHEPIHI0 Tella y OCHOBAaHUS IUIOCKOCTH; 0) pacCcTOsHHE, MpOMIeHHOE
TEJIOM T10 TOPU30HTAJIBHON MOBEPXHOCTH JI0 OCTAHOBKHU.

10. Ha HemonBwXHBIA mIap HaJeTaeT MABWXKYIIUKUCS CO CKOpocThio V miap,
Macca KOTOpOro B N pa3 OoJibllle Macchl HEMOABMXKHOTO mapa. Haliaure oTHomeHue
CKOPOCTEH LIapOB MOCIIE LIEHTPAIBHOTO YIPYroro yjaapa K ckopoctu V.

11. KonwkoOexernm wmaccor 70 ke, cTOos Ha KOHbBKax Ha JbIy, OpocaeT B
TOPU30HTAIBHOM HampaBlieHHH KamMeHb Mmaccoit 3,0 ke co ckopocteio 8,0 wm/c. Ha xakoe
paccTosiHue OTKAaTUTCS KOHbKOOEXKeI, eciii Ko UIMeHT TpeHusl KOHbKOB o e u = 0,027



denepanbHOE TOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTeNbHOE YUPEKICHHIE
BBICITIETO OOpa30BaHUs
«HoBocuOupckmii rocy1apcTBEHHBIN TEXHHYECKUI YHUBEPCUTET)»

Kadenpa obmeti pusnku

HacnopT IK3aMCHa

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

1. Meroauka oneHKH

DK3aMeH NMpOBOUTCS B yCTHOU (hopme, o Ouneram. buser ¢popmupyercst o criemyromemy
IpaBUITY: TIEPBBIA BOIIPOC BBIOMpAETCs M3 IMaa3oHa BompocoB 1-21, BTopoii BOIpOC U3 qHana3oHa
BoIpocoB 22-40 (CTIMCOK BOMPOCOB TIPHBEICH HIKE), TPETHH BOIIPOC - 33/1a4a. B xoze sk3ameHa
TIper 33/1aBaTh CTYACHTY JONOJIHUTEIBHBIE BOIPOCHI U3 001Iero nepeyns (11. 4).

dopma 3K3aMEeHALMOHHOI0 OMJIeTa

HOBOCHUBUPCKII T'OCYJJAPCTBEHHbBIN TEXHUYECKUIA
YHUBEPCUTET ®akynsrer MTD

Buaer Ne
K BKSaMCHy 110 JUCIIUITJINHEC «d)mmca»

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

YTBepkaaro: 3aB. kadenpoi Crpemsuos C.A.

(Toanuch)
(mata)

IIpumep Onstera aJisi IK3aMeHa

IK3aMeHAHOHHBIN OmJteT Nel

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

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

3. Ha y3kyro mens mmpunoii 0,1 MM nagaet HOpMajabHO IIOCKasi MOHOXPOMAaTHUECKasi BOJIHA €
muHOM BoiHbI 0,585 MkM. HaiiTu paccTosiHue Mex1y nepBbIMH TU(PaKIInOHHBIMU
MUHUMYMaMH Ha 3KpaHe, yJAJIEHHOM OT 1enu Ha 0,6 M.

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

(mata)



2. Kputepuu onieHKH

* OrTBeT Ha PK3aMCHAIIMOHHBIN OWJIET CYUTACTCS HEYAOBJIETBOPHTEIbHBIM, €CIIH CTYICHT MPH
OTBETE HA BOMPOCHI HE JaeT ONPEACICHHWI OCHOBHBIX IOHATHH, HE CIIOCOOCH MOKa3aTh
NPUYMHHO-CJICICTBEHHBIC  CBSI3M  SBJICHHWM, TPW  PEIICHUH  3aJa4d  JIOIYCKaeT
NPUHIUITHATIBHBIC OILLIMOKH,
onenka cocrasiset 0 -19 6annos.

* OrTBeT Ha PK3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MOPOTOBOM yYPOBHE, €CJIU CTYICHT IPH
OTBETE Ha BOINPOCHI JACT ONPEACICHUE OCHOBHBIX IOHATHH, MOXET ITOKa3aTh MPHYUHHO-
CIIC/ICTBEHHBIC CBSI3U SIBIICHWI, MPU PEIICHUU 3aqa4d JOMYCKAaeT HEeNPHHIIUITHAAIHHBIC
OIIIHOKH, HaIpuMep, BBIYHCIIATEILHBIE,
onenka cocrtanisget 20 - 29 bannos.

* OTBeT Ha K3aMCHAITMOHHBIA OWJIET (TecT) OMJICT 3aCYMTHIBACTCS Ha 0a30BOM YpPOBHE, €CIIH
CTYJIEHT TMpH OTBETE HAa BOMPOCH (OPMYTUPYET OCHOBHBIC TIOHATHS, 3aKOHBI, JACT
XapaKTePUCTUKY TPOIECCOB, SBJACHUH, IPOBOJMT aHAJIW3 IPHYUH, YCIOBUH, MOXKET
MPEJICTABUTh KAUECTBEHHBIC XapaKTCPUCTUKU IPOIECCOB, HE JOIMYCKACT OMMOOK TIpU
peIIeHun 3a/1a4H,
onenka coctanisgeT 30 -34 6annos.

* OtTBeT Ha 3K3aMCHAIIMOHHBIA OWieT (TeCT) OMJIET 3aCUMTHIBACTCS HAa NMPOJABHHYTOM YPOBHE,
€CJIM CTYISHT MPH OTBETC HAa BOIPOCHI IMPOBOIWT CPABHHUTEIBHBIA aHAIU3 IOIXOJOB,
IIPOBOJIUT KOMIUICKCHBIN aHAJIM3, BBISABISCT IMPOOJIEMBI, MpeiaracT MEXaHH3Mbl PEIICHHUS,
CIIOCOOCH TMPE/ICTAaBUTh KOJIUYCCTBEHHBIC XapaKTCPUCTUKH OINPEICIICHHBIX IPOIECCOB,
NPUBOJIUT KOHKPETHBIC NPUMEPbl W3 TPAKTUKH, HE JONYCKAaeT OIMUOOK M CIIOCOOCH
000CHOBATH BEIOOD METOJ1a pelIeHus 3a7a4H,
oreHka cocrasiseT 35-40 oannos.

3. Hkaja oueHkH

B o61eit onjeHke 1o JUCHUIUIMHE 3K3aMEHALMOHHBIE OAljIbl YYUTHIBAIOTCS B COOTBETCTBUU C
npaBwiiaMud  OaJlJIbHO-PEUTUHIOBOM  CUCTEMBI, NPUBEIEHHBIMM B paboueil mporpamme
JUCLUTIIIUHBI.

4. Bomnpocsl K 3k3aMeHy N0 JUCHUILINHE «DU3HKa»

1. MarautHoe 1TOJ€ W €ro  XapaKTEPUCTUKH. MAarHuTHOe TOJ€ PaBHOMEPHO

nBkymierocs 3apsana. Cuna Jlopenna.

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

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

N

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

5. Teopema o nupkyssanuu Bekropa B. [Ipumenenne Teopemsl 0 IMpKyJIAIUK BekTopa B
JUIsl pacueTa MarHUTHBIX TOJIEH.

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

7. OnektpomariutHas uwHAyKIMsA. [IpaBuno Jlenna. 3akon @apanesa. Ilonnblid
MarHMTHBIHN MOTOK.

8. SIBnenne camomuaykiuu. THAYKTUBHOCTE KOHTYpa. B3anumHas nHAyKIus.

9. OHeprus MarHUTHOT'O TOJIS.

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

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

12. [una- n napamaraeTuku. @eppoMarHeTHKH.

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

14.  T'apmonmueckue kojeOaHus. OCHOBHBIE MOHATHS TEOPHUHM KoieOaHuU. DHeprus

rapMOHHYECKHUX KoJiebaHul. ["'apMOHMUECKHE OCHUIUIATOPHI (MPYKUHHBIN MasTHUK,
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¢bu3nUeckuii 1 MaTeMaTHUYECKUN MasTHUKHU, KOJIEOATENbHBIA KOHTYP).

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

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

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

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

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

DJIEKTPOMArHUTHBIE BOJHBI. DHEPrusi 3JIEKTPOMAarHUTHOW BOJHBI. BekTop YMoBa-
[ToliTuHra.

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

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

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

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

BounHoBBIE cBOMCTBa BeniecTBa. ['unoresa ne bpos.

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

[Tpuniun HeonpenenenHoctei I elizendepra.

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

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

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

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

MHuorosnektponssie aTomsl. [Ipunnun [laynu. [IpuHIMn MUEMMYMa SHEPTHH.
Monekyibl. Buasl cBsizet B MoJieKyiax. MONEKyIspHbIE CIIEKTPBI.

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

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



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

Kadenpa obmieit puzuku

IHacnopr
pac4yeTHO-rpa(uYeCKOro 3aJaHust

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

1. Meroauka oueHKH
B pamkax pacueTrHo-rpaduueckoro 3ajaHus MO JAUCHUIUIMHE CTYJIEHTaM Mpe/iaractcs
pemuth 19 3amad o pasnenam: dJIEKTPOMarHeTu3M, KoJeOaHus U BOJIHBI, BOJTHOBAS U KBAaHTOBAsI
ontuka. PI'3 BeIMoaHAETCSA B MUCBMEHHOM BUJIE.

[Ipy BBEIOTHEHWH PACYETHO-TPAPUICCKOTO 3aTaHUS CTYICHTBI JIOJDKHBI W3YYUTh
TEOPETUYECKHI MaTepual, MPUBECTH HEOOXOAMMbIE YPABHEHMSI WJIM 3aKOHBI, OIKCHIBAIOIIHE
MPOIECCHl WJIM SIBJICHHS, O KOTOPBIX HWAET pedyb B 3ajade, BBHIBECTH pacUETHYIO (Hopmyiry,
MOJIYYUTh YUCICHHBINA Pe3yabTaT.

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

dopma 3a1aHUA IS PACYETHO-TPA(PUIECKOT0

3a1aHUA

HOBOCHUBUPCKII T'OCYJIAPCTBEHHbBIN TEXHUYECKUIA
YHUBEPCUTET ®akynsrer MTD

Bapuant PI'3 Ne
Mo JUCHHUNJIHHE (PU3UKA
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2. Kpurepun ouenku

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

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

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

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

3. HIkaJjaa oueHkun

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

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

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

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

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

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

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

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

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

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

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

[UKJIMYECKYIO0 YaCTOTY KOJeOaHMi.

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

MMEIOT BU:

N300pa3ute BEKTOPHYIO qUarpammy CIOXeHHs Konebanuil. Hamummure ypaBHeHue
PE3YIbTUPYIOLIETO

%, tu %y OO KOJIe0aHus.

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

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

Pe3yIBTUPYIOIIETO KoJIeOaHusI.
Hanmmmre YpaBHEHUE
Pe3yIBTUPYIOMIETO KOJICOAHHUS.

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

=
=
-

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



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

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

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

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

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

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

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

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



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

ITacnopr J1abopaTopHoii paGboThI

no aucuumuinae «duzukay, 2, 3 cemecTp

1. MeToauka OEeHKH

CraTp 10JKEH 3aaTh MPOTOKOJ U3MEPEHUH U 3alllUTUTh J1JaO0OpaTOpPHYIO paboTy.
3amuTa J1abopaTopHOW paboOThl BKIIOYAaEeT B ce0s yCTHBIE OTBETHI Ha BONPOCHL. BapuaHTb
KOHTPOJIbHBIX BOIIPOCOB MPEJIaratoTCsl CTyI€HTaM U3 METOIMYECKUX [TOCOOUI:

e MexaHuKa H JIEKTPOCTATUKA. BOMPOCH ISl 3a1TUTHI JIA0OPATOPHBIX PabOT 1Mo (PU3HKE :
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 JIUIS 3aIUTHI JJAOOPATOPHBIXPAOOT 1O (PUKKE :
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.

e Konebanus u BoiHBL. BOmpock! yist 3a01UThl TA0OPATOPHBIX PaboOT : METOA. mocodue 1mo
¢usuke mia cryaeHtoB 1 u 2 kypcoB / A. B. bapano, B. B. JlaBeinkos, B. B.
Xpucrodopos. - HoBocubupck : Uzn-so HI'TY, 2014. - 32 ¢

e Omnruka. Bompochl ansg 3amuTel 1ab0paTopHbIX padoT mo ¢usuke. Meronuyeckue
yKazaHus.. : ydeb.-meron. mocobwe / A. B. bapanos, B. B. J[laBeikos, B. B.
Xpucrodopos. - : Usnarenscto HI'TY, 2009. - 16 c.

e @uzuka TBEpAOro Tena. Bompockl mis 3ammTB Ta00OpPAaTOPHBIX PAbOT TO (U3HKE.
Metoauueckue ykazanus. : yue0.-metof. mocodue / A. B. bapanos, B. B. Xpucrodopos,
B. B. JlaBbiakoB. - : U3n-s8o HI'TY, 2010. - 16 c.

[Ipotokon naGoparopHOW pPabOTBI COCTOUT W3 TUTYJABHOTO JIMCTA, OTYETAa W TPAPUKOB,
BHIMIOJTHEHHBIX HAa MWIUIUMETpoBOM Oymare. dopmar nucTtoB mnpoTokona — A4,
OKCepUMEHTAJIbHbIE JaHHble, Tpa@UKH, pacyeTbl U BBIBOJABI JOIYCKAaeTCs OQOPMIISTH
TOJIKO B PYKOITUCHOM (hopme

bonee mnoapoOHble pEeKOMEHIAIMM 10 MaTeMaTH4ecKol o00paboTke U MpeiCTaBICHUIO
pe3yabTaTOB U3MEPEHHs (PU3MUECKUX BEIMUYNH, TOCTPOCHUIO TabuuL, rpadukoB U ohOpMICHUIO
IIPOTOKOJIA JIAOOPAaTOPHBIX PabOT M3JIOKEHBI B JAOOPATOPHOM MPAKTUKYME, NMPUBEIECHHOM B
paboueil mporpamMme JUCHUILUIMHBI.

2. Kpurtepum oueHkun
Kaxnas nabopatopHas pa0oTa OIEHMBACTCS B COOTBETCTBHM C TPUBEACHHBIMH HUXKE
KPUTEPHSIMH.
Pabota cunTaeTcsi HeBBITIOJTHEHHOM €CJIU TPOOEITbl B TEOPETUYECKOM COICPIKaHUHU Kypca HOCSAT
CYIIIECTBEHHBIN XapaKkTep, He0OXOAUMbIE TIPAKTUUIECKHUE HABBIKK paObOTHI He C(HOPMHUPOBAHBI,
NIPU OTBETE Ha BOIMPOCHI JOMYCKAIOTCS MPUHIMIUAAIbHBIC OMTHOKH. CTYJICHT HE BBITIOTHUI
9KCIEPUMEHTAIBHOE UCCIIEA0BAHIE, HEBEPHO O(POPMIUII OTUET WJIH HE 3aIMUTHI paboTy Ha
MUHHMAJIbHOM IIEPBOM YPOBHE.
Ouenka cocrasisier 0-2 b6annos.



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

Orenka cocrasisieT 2,5 banna.

CTYZICHTOM BBITIOJIHEHBI 3KCIIEPUMEHTAJILHBIC HCCIICAOBAHUS, B COOTBETCTBHUH C
3alanueM K J1abopaTopHoil paboTre, ohOpMIICH OTYET, JaHbl MPaBUIBHBIE OTBETHI HA TpU
KOHTPOJIbHBIX BOIIPOCA TIEPBOTO YPOBHSI.

Paborta cuuTaercs BBIMOJHEHHOW Ha 0a30BOM YPOBHE, €CIM TEOPETHUECKOE COJCPIKAHHUE
HE00XOIMMOTO pa3zjiesia OCBOCHO MOJIHOCTHIO, 0€3 MPo0eIOB, HEKOTOPBIC MPAKTHYECKIE HABBIKU
paboThI C OCBOCHHBIM MaTEpUAIOM CPOPMHUPOBAHBI HEJOCTATOYHO, OIIEHKA cocTaBisieT 75% ot
MakcuMasibHoro 6amia mo bPC;
Ornenka cocraBmusieT 3-4 6a108.

CTYZICHTOM BBITIOJJHEHBI 3KCIIEPUMEHTAJILHBIC HCCIICAOBAHUS, B COOTBETCTBHUH C
3a/laHueM K J1abopatopHoi paboTe, 0pOPMIICH OTYET, JaH MPABWILHBIN OTBET HA KOHTPOJIHHBIN
BOIIPOC BTOPOT'O YPOBHHI.

Pabora cunTaeTcsi BHIIIOJHCHHOW Ha NMPOJABHHYTOM YPOBHE, €CIIH TEOPETHUYECKOE COJCPIKAHHE
HEOOXOJMMOTr0 pasjlieia OCBOCHO IOJIHOCTBIO, 0e3 Tpo0enoB, HEOOXOAMMBIC NPAKTUYCCKHE
HaBBIKK PabOTBI ¢ OCBOCHHBIM MaTepHajoM CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC y4eOHbBIC
3aJ]aHUs BHIIIOJIHEHBI, OIICHKA COOTBETCTBYET MaKcCUMalibHOMY Oaiuty 1o bPC;

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

O1eHKa cocTaBiIsIeT 5 6anos.

IIxana onmeHKH

B oOmei omneHke mo gucHMIUIMHE Oamisl 3a JIAOOPAaTOPHYIO pPabdOTy YUYMTHIBAIOTCS B
COOTBETCTBUM C NpaBUIAMU OaNIbHO-PEUTUHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
nporpamMme I1MCHUIIJINHEL.

MakcumaabHOE KOJIMYECTBO OAJIJIOB, KOTOPBIE MOXET MOJYYUTh CTYIEHT 3a BBITOJHEHHE BCEX
nabopatopHbIX padoT, cocrapiseT 40 6amioB, MuaIMYM 20 6aT0B



