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JIner akryaauszanuu padoueil mporpaMmbl
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[TomyyeHue CTyAeHTaMH OCHOBOIOJAralOIIMX MPEICTaBIEHUH O (QyHIAMEHTaJIbHOM
CTPOCHUU MaTepuu M (PU3MUECKUX MPHUHIUIAX, JIEKAIMX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAY4YHOH KapTWHBl MHpa; (OPMHUPOBAHHUE Yy CTYJEHTOB COBPEMEHHOIO
€CTeCTBEHHO-HAYYHOTO MHPOBO33PEHHUS; PA3BUTHE HAYYHOTO MBIIUICHUS M paclIdpeHue
HaY4YHO-TEXHMUYECKOI'0 Kpyro3opa; OBJIJICHUE OCHOBHBIMM (U3MYECKHMHU KaTEroOpHUsMHU,
HNOHATUAMH M (QYHAAMEHTATbHBIMU (DU3NYECKUMHU 3aKOHAMHM; IIOJyYE€HUE NPEACTaBICHUN O
(GyHAaMEHTAIbHBIX KOHLETLUAX COBPEMEHHOI'O €CTECTBO3HAHUS KaK Pe3ysIbTaTa HCTOPHUECKOTO
npoliecca; OBJaJIeHUEe NMPHEMaMH M METOJAaMH PEIICHHS KOHKPETHBIX 33734 M3 Pa3IMyHbIX
obnacteil (U3MKH, YMEHHUS BBIIECIUTh KOHKPETHOE (DPU3MUECKOE COAEp)KaHHE B NPHUKIATHBIX
3amadax Oyaymiell mpodeccHoHaNbHON AesITenbHOCTH; (POPMHPOBAHNWE HABBIKOB NPOBEICHUS
(GU3NYECKOro HSKCIEPUMEHTa, IO03BOJIAIOUIMX UM BIOCIEICTBUM OBJIQJETh KOMIUIEKCOM
kommnereHmii, npexycMorpeHHbx @I'OC BO no nanpasienuto noarorosku 21.05.04 «"opuoe
TIeIIo».

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuunnuna dusnka BXOAUT B 0053aTeNNbYI0 YacTh y4eOHOTO IU1aHa 00pa3oBaTeIbHOM
MIpOrpamMMBl.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIaJCHUSA),
c(OpMHUPOBAHHEIC B PE3yJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

Huctunnuuna «®usuka» O0a3upyercss Ha  €CTECTBEHHOHAYYHBIX  JIUCIMIUIMHAX:
MaTeMmaruka, Gpu3nKa, XuMus B 00bE€Me CpeIHE IKOJIBI.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

ConpoTHBiIEeHHE MaTEpUATIOB

[ToaroroBka k caaue v cja4ya rocy1apCTBEHHOI0 SK3aMEeHa

TeopeTnyeckas MexaHUKa

Teopust BEpOSITHOCTEN U MAaTEMATUYECKasA CTATUCTUKA

AHann3 TaHHBIX

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®usuka» oOydarouiuiics AOIKEH
00Ja/1aTh CIEAYIOIMMHU KOMIIETEHIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrnocobeH pemarb HMHXEHEpPHbIE 33Ja4d B INPO(ECCHOHANBHON NEATENBHOCTH C
MCIIOJIb30BaHUEM METOJI0B €CTECTBEHHBIX HayK, MATEMaTHUECKOI 0 aHaIN3a U MOJIECITUPOBAHUS

OIIK-1.1 Bnageer HaBbIKaMU HCIIONIB30BAaHMSI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM 17  TOBBIIIEHHUS  KBaIMPHUKAUUU  NpodecCHOHaTbHON
JEATEIbHOCTH

OIIK-1.2 [Ipumensier MareMaTHYeCKHME ¢  €CTeCTBEHHOHAYYHBIE 3HAaHUS B
npodeCCUOHATLHON NeITeIbHOCTH

OIIK-1.3 Mopnenupyer mporecchl (pYHKIMOHHUPOBAHUS CHUCTEM MPOMBIIIIICHHOTO
TPAHCIIOPTA IS PEHICHUSI KOHKPETHBIX MHKCHEPHBIX 3314




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 162,9 akan. 4acos:
—ayaurtopHas — 157 akan. 4acos;

— BHeayiuTopHas — 5,9 akaJi. 4acos;

— caMocTosTenbHast pabora — 125,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCTaluu - 3a4€T, 9K3aMCH

pecypcos.

AynutopHas s s
o KOHTaKTHas pabora E = dopma TeKyIIero
=
B aKaJl. yacax 3] Bu KOHTPOJISt
Paznen/ Tema 3 (B axaj. uacax) E R A . p Kon
g & © | caMOCTOATENBHOM | yCIEeBaeMOCTH U
JUCIIUATUTAHBI S g o .. | xoMmnerenin
S} Qo = paboTs TIPOMEKYTOYHOM
na6. | mpaxr. | € 8
TIex. : 28 aTTecTalluu
3aH. 3aH. O &
1. dusnueckue OCHOBBI
MEXaHHUKH
MOJTOTOBKA K
MPaKTHYICCKOMY
3aHSTHIO,
BBITIOJTHEHNE
MIPAKTUYECKUAX -
11 Kunemaruka pabor (M/13); POBEp
WH/IMBUAYAIbHBIX
MOCTYMATEIbHOTO " 2 2 5 | camocrosiTensHoOe sazat:
BPAIIATEIbHOTO IBIKCHUSI u3ydeHune yueOHoi :
patl A y y N cemuHap Ne 1;
¥ HAYYHOU
ﬂl/ITepaTypbl B TOM
qHCIe
DJIEKTPOHHBIX
peCypcoB.
1 MOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MPAKTHIECKOMY
3aHATHIO; MpOBEpKa
BBIIMOJTHCHUC I/lH[lI/IBI/I[lyaJ'IbeIX
1.2 JluHamuka MIPAKTUYECKUX 3a1ay;
MOCTYNaTEIbHOTO u 2 2/11 2 6 pador (M/13); 3amuTa
BpaIATEIbHOTO JBIKCHHS CaMOCTOSTENIbHOE |  71ab0paTOPHBIX
u3yueHue yueOHoi padot Ne 4;
¥ HAYYHOU cemuHap Ne 2;
HI/ITCpaTypr B TOM
YHCIe
DJIEKTPOHHBIX




IoATrOTOBKA K

nabopaTopHOMY,
CEMHHApPCKOMY U
PAKTHIECKOMY
3aHATHIO; IIpOBEpKa
BBITIOJTHEHNE MHIUBHAYaIbHBIX
1.3 3akoHBI COXpaHEHUS B 1P aKTquCKm.( sanad,
MOXAHHKe 4 pabot (M13); samuTa
camocrosiTenbHOe | mabopaTopHoi
u3zyueHue yueOHoi| pabotsr Ne 1;
Y HAYYHOU cemuHap Ne 3;
JIUTEPATypPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
PaKTUIECKOMY
3aHATHIO; IIpoBepKa
BBINOJIHEHNE WHUBUAYaJIbHBIX
14 MexaecKie MIPAaKTHIECKUX 3amad;
KoJieOaHUs ¥ BOJTHBI 4 paor (M13); saluira
caMocCTOsITeIbHOE |  TabopaTOPHBIX
u3ydeHue yueOHoi| pabot Ne 5, 7;
U Hay4yHOH cemunap Ne 4;
JUTEPATyPHl B TOM
qiucie
JIIEKTPOHHBIX
pecypcoB.
HOJATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
PAKTHIECKOMY poBepKa
3aHATUIO; WUHUBUYaTbHBIX
BBITIOJTHEHNE 3amad;
MPaKTHYECKUX OT4YeT 0
1.5 PensituBucTckas
MeXAHIKA 2 pabot (U3); BBITIONHCHUH
CaMOCTOSITETIbHOE BUPTYaJbHOM
u3ydeHune yueOHol| mabopaTOpHBIX
U Hay4yHOH pabotsr Ne 1;
muTepaTypsl B ToM| cemmHap Ne 5;
qucIe
JNIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 12 | &/11 38

2. Craructuueckas ¢Gusuka u

TCPMOJUHAMHUKA




MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
PAKTHIECKOMY
3aHSTHIO, poBepKa
BBITIOJTHEHNE MHIUBHAYaIbHBIX
MIPAKTHIECKUX 3amad;
é Iimm Cramneirieckas 220 | 2141 | 11 | pa6or (MI3); samuTa
camocrosiTenbHOe | mabopaTopHoi
nu3yueHue yueOHoi| pabotsr Ne 11;
Y HAYYHOU cemuHap Ne 6;
JIUTEPATypPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO; IIpoBepKa
BBITIOJTHEHUE WHUBUAYaJIbHBIX
MIPAaKTHIECKUX 3amad;
2.2 TepMouHaMuKa 221 2 12 pabor (M/13); 3amuTa
camocrosiTelbHOE | mabopaTopHoi
u3ydeHue yueOHoi| pabotsr Ne 14;
U Hay4yHOH cemuHap Ne 7;
JUTEPATyPHl B TOM
qiucie
JIIEKTPOHHBIX
pecypcoB.
HWroro no pazneny 4/41 | 4/1,41 | 23
3. DNEeKTPUYECTBO
MarHeTH3M
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
MPAKTHIECKOMY
3aHATHIO, poBepKa
BBIIIOJIHCHHUEC HHANBUAYAJIbHBIX
3.1 DmekTpocTaTHyecKoe MIPAaKTHIECKUX 3amad;
moje B BakKyyMé U B 4 221 221 11 pador (M/13); 3ammTa
BEILECTBE camocrosiTelbHOe | mabopaTopHoi
u3yueHue yueOHoi| pabotsr Ne 21;
1 HayIHOU cemunap Ne 8;
JIMTEPATypPhbl B TOM
qrcie
DJIEKTPOHHBIX
pecypcoB.




3.2 ITocTOosHHBIH
SIEKTPUIECKUI TOK

2/21

2/1,611

10,1

HOJATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
PAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
MIPAKTHIECKUX
pabot (M13);
CaMOCTOSITETTbHOE
u3ydeHue yueOHoI
U HAyIHOH
JUTEPATYPHl B TOM
qrcie
AIIEKTPOHHBIX
pecypcoB.

WHIAWBUIAYAJIBHBIX

IIpOBEpKa

3a/1a4;

3amuTa
nabopatopHon
paboTsr Ne 24,
cemuHap Ne 9;

3.3 MaruurocTaTH4eckoe
moje B BakyymMeé H B
BEILIECTBE

MOATOTOBKA K
CEMUHAPCKOMY U
MPAKTHIECKOMY
3aHATUIO;
BBITIOJTHEHNE
HPaKTUYECKHX
pabot (M/3);
CaMOCTOSITETIbHOE
U3y4YeHHE YUeOHOM
U Hay4yHOH
JUTEPATyPHl B TOM
qucie
AIIEKTPOHHBIX
pecypcoB.

12

npoBepKa
HHIUBHAYaIbHBIX
3a/1a4;
cemuHap Ne 10;

3.4  DrnekrpoMarHuTHas
WUHTYKIHS.

DNeKTpOMarHuTHbIE
konebanus. [lepemMeHHBII
3NEKTPUUECKUM TOK

HOJATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U

PAKTHIECKOMY
3aHATUIO;
BBITIOJTHEHNE

MIPAaKTHIECKUX

pador (M/13);
CaMOCTOSITETTEHOE

u3ydeHue yueOHoi
W Hay4HOU
JUTEPATYPHI B TOM
qrcie
JJIEKTPOHHBIX
pecypcoB.

12

npoBepka
WHIVBHIYaIbHBIX
3amad;
3aIuTa
1a00paTOPHBIX
pabot Ne 27, 28;
cemuHap Ne 11;

Wroro no pazneny

18

6/41

8/3,611

45,1

Hroro 3a CEMECTpP

36

18/911

18/51

106,1

3a4éT

4. OnTuka




IoATrOTOBKA K

nabopaTopHOMY,
CEeMUHAPCKOMY U
PAKTHIECKOMY
3aHSTHIO, 1POBEpKa
VHIUBHUAYaIbHBIX
4.1 BomHOBasg omnTHKa BBITIOTHCHHE 3amad;
(uHTephepeHys, MPAKTHICCKHX 3amuTa
8 4 821 3 pabot (U3);
TUpaKIus, 11ab0paTOPHBIX
CaMOCTOSITETTbHOE
TIOJISIPU3ALIHS) ~| pabot Ne 32, 34,
H3y4EeHHE yqe?non 35;
1 HayaHou cemunap Ne 12;
JIUTEPATypPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
2
MOATOTOBKA K
1a60paTOpHOMY,
CEeMUHapCKOMY U
MPAKTHIECKOMY
3aHATHIO; IIpoBepKa
BBITIOJTHEHUE WHUBUAYaJIbHBIX
MIPAaKTHIECKUX 3amad;
4.2 KBaHTOBas ONTHKA 4 4/21 6/21 4 pabor (M/13); 3amuTa
camocrosiTelbHOE | mabopaTopHoi
u3ydeHue yueOHoi| pabotsr Ne 36;
U Hay4yHOH cemunap Ne 12;
JUTEPATyPHl B TOM
qiucie
JIIEKTPOHHBIX
pecypcoB.
HWroro no pazneny 12 | 821 | 14/41 7
5. ®usuka atoma
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHApCKOMY U
MPAKTHIECKOMY
3aHATHIO, poBepKa
BBIIIOJIHCHHUEC HHANBUAYAJIbHBIX
MIPAaKTHIECKUX 3amad;
5.1 ®wusuka atoma 2 8 2 6/21 4 pador (M/13); 3amuTa
caMocCTOsITeTIbHOE |  TabopaTOPHBIX
u3ydeHue yueOHoi| pabot Ne 41, 42;
¥ HAyIHOH cemuHap Ne 13;
JIMTEPATypPhbl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.

Wroro no pazneny 8 2 6/21 4

6. ®usuka TBEpHOro TEiA.
DIeMEHTHI KBAaHTOBOH (H3UKH




IoATrOTOBKA K

nabopaTopHOMY,
CEMUHAPCKOMY;
BBITIOJTHEHNE IIpoBEpKa
MPaKTHYECKUX | MHAWBUIYaTbHBIX
6.1 ®msuka TBEpPIOTrO pabot (M3); 3a1ay;
Telna. DJIEMEHTHI 6 6/611 | 6/3,41 5 | camocTosTEeNBHOE 3aluTa
KBaHTOBOW (DPU3HKHU u3yucHue yueOHo#| maboparopHO
Y Hay4HOU pabotsl Ne 44;
nuTepatypsl B Tom| cemuHap Ne 14;
qrce
HIIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 6/61 | 6/3,411 5
7. duzuka sanpa u
9JIEMEHTAPHBIX YaCTHI
MOATOTOBKA K
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO,
BBITIOJTHEHNE
MPaKTUIECKUX npoBepKa
7.1 ®muka sapa U 8 1 821 33 pabot (M/3); WH/IMBUAYAIbHBIX
AIIEMEHTAPHBIX YaCTHUI] CaMOCTOSITETIbHOE 3a1a4;
usyucHue yueOHoi| cemuuap Ne 15;
U Hay4yHOH
JUTEPATyPHl B TOM
qucie
JIIEKTPOHHBIX
pecypcoB.
HWroro no pazneny 8 /11 821 3,3
Hroro 3a cemectp 34 | 17/94 |34/11,41| 19,3 DK3aMeH
Hroro no aucnumninuze 70 |35/18U 521164 125,4 3a4er, DK3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn peanuzanuu pa3IUYHBIX BHUIOB y4ueOHOH paboTel HambOosee d(QeKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [MalT TPaJuIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHH:

NudopmanmonHass  JeKnus—  TOCICAOBAaTEIbHOE  HM3JIOKCHHE  Marepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

CemMuHap — Oecezia rpenojjaBaTelis U CTYACHTOB, OOCYXKACHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUIS BCEX IEpPEYHEM
pEKOMEH1yeMol 0053aTeIbHON U TOMOTHUTEIBHOM JTUTEpaTyphl.

[IpakTudeckoe 3aHsITHE, MOCBSIIICHHOE OCBOSHUIO KOHKPETHBIX YMEHUW M HABBIKOB I10
MPEIOKEHHOMY aIrOPUTMY.

JlabopaTopHas paboTa — opranu3zanusi yaeOHOM paboThl C peaIbHBIMU MaT€PUATBHBIMU U
UH(GOPMALIMOHHBIMU O0OBEKTaMH, AKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2. ®opmbl yUeOHBIX 3aHITHI C UCTIOIB30BaHUEM TEXHOJIOTHI TPOOIEMHOTO 00YUECHHUS:

[IpoGnemHass JieKIMs — W3JIOKEHHWE MarepHualia, MPEANoJararoee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE PA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHE KOMMEHTApPUH, CBSI3aHHBIC C PA3IMYHBIMA MOJCISMU HHTEPIPETAIUU H3y4aecMOTo
MaTepuana.

[IpakTnueckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y4eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-II03HaBaTeNbHOW 3aJaud, TpeOyromeil oT
CTYJICHTAa TPUMEHCHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHMM, TAK U MPAKTUICCKIX HABBIKOB.

3. ®opMbl yUeOHBIX 3aHATUHN C UCIOIH30BAHUEM CIICLUATHU3NPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexiust «0OpaTHOW CBSI3M» — JICKIMS-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OIIMOKAMH ), TIEKIUs-0ecea, TeKIUsI-TUCKYCCHSI.

CeMuHap-TUCKYCCHSI — KOJUIGKTHBHOE OOCYXJICHHE KaKOoro-JIHOO CIOPHOTO BOMPOCA,
npoOyieMbl, BBHISBJICHHE MHEHHH B Tpymmne (MEXIpYNIoBOW AHMAalor, JTUCKYCCHSI Kak
CIIOp-IUasor).

4. ®opMbl y4eOHBIX 3aHITHI ¢ UCMIOIB30BaHNEM UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — HW3JI0KEHUE COJIeP)KaHUsS COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaIOB, IPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WJUTFOCTPATUBHBIX, TrpaUuecKux, ayIuo- 1 BUACOMATEPUAJIOB).

[IpakTudeckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE pPE3YJIbTaTOB
MPOEKTHON WM HMCCIENOBATENbCKON ACSITENFHOCTH C HCIOIb30BAHUEM CIEIUATU3UPOBAHHBIX
MIPOTPAMMHBIX CpPEJI.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIIMOHHOE O0ecnedeHrue TUCIUIITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. Hukepos, B. A. ®usuka. CoBpeMeHHbIi Kype | yueOnuk / B. A. Hukepos. — 4-¢



u3q. — Mocksa : M3narenbcko-Toprosas kopropanus «/lamkoB u K», 2019. - 452 c. - ISBN
978-5-394-03392-6. - Teker : 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1093441 (nara oopamenus: 25.06.2020). — Pexxum nocrymna:
TI0 TIOATTHACKE

2. Aiizennon, A. E. ®usuka : yueOHUK U mpakTukyMm Juisi By3oB / A. E. Aii3eHIioH. —
Mocksa : MzpatenbctBo IOpaiit, 2020. — 335 ¢. — (Bricmiee oOpazoBanue). — ISBN
978-5-534-00487-8. — Tekcr : onektponnbii /[ DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/450504 (nata obparenus: 25.06.2020).

3. ®usuka : yuebnoe nmocodue. Y. 1/ E. C. Kopeitaukosa, JI. A. Oxep, JI. A. HukoHnoposa
u 1p. ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 saekrpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2560.pdf&show=dcatalogues/1/1130
362/2560.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBeieHust 1ocTyHbI Takke Ha CD-ROM.

4. dusuka : yueonoe nocooue. U. 2/ E. C. KopeitHukosa, JI. A. Oxaep, JI. A. Hukonoposa
u ap. ; MI'TVY. - Maruautoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2557.pdf&show=dcatalogues/1/1130
359/2557.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoodbekt. - Tekcr

ATAETNAUULTT - (remeuua moacTvrmuarnr Tawsce wa ((N-RONM

0) JlonosiHuTebHAS JIUTEPATYpA:

1. UBnues, A. 1. dusuka : yaeoHoe nocodue / A. /1. Uenues. - CIIO. : Jlans, 2008. - 671 c.
s Wi, Tpad. - (YueOHukwu 1711 By30B | CrierainbpHas JIuTepatypa). - TeKCT : HemocpeACTBEHHBIH.

2. Koukun, 1O. I1. YueOnbie 3agaun no ¢usuke : yaeoHoe nocodue / 0. I1. Koukun, U.
1O. borauepa ; MI'TY. - Maruuroropck, 2014. - 138 c. . w1, cxembl, Tabn. - TekcT :
HEIIOCPEICTBEHHBIN.

3.Kypc ¢usuxu : yuebnuk : [B 2 1.]. [T.] |/ [B. B. Apcentses, B. 5. Kupnuuenkos, C. O.
Kusizes u np.]; mox pen. B. H. JIozoBckoro. - 6-¢ usn., ucnp. u gom. - CII6. u ap. : Jlans, 2009. -
572 c. @ wnn., Tabn. - (YueOHuku ans By3oB : ChenuanbHas naumrepatypa). - Tekcr
HEIOCPEICTBEHHBIMN.

4. CnpaBouHuK 10 ¢usuke. Dopmynbl, TaOIHIBI, CXeMBL. : mep. ¢ Hem. / mox pea. X.
rekepa, mox pen. K. B. Cmuproga. - M. : TEXHOC®EPA, 2009. - 1262 c. : u., rpad., Tadm. -
TeKCT : HenoCpeICTBEHHBIH.

B) MeToanyeckne yKazaHus:

1. Mexanuka. MonekynspHas ¢pu3nka U TepMOAUHaMHKa : jadop. mpaktukym / [E. H.
Acranos, 3. H. boruesa, JI. C. JlomkenkoBa u np.] ; UH-T sHepreTuku u aBTomatuku MI'TY,
[kad. ¢usuku]. - Maruutoropck, 2011. - 103 c. : wm, rpad., cxemsl, Tabnm. - Teker :
HEIOCPEICTBEHHBIMN.

2. Dnextpoctaruka. [locTosHHBIA TOK. : TabopaTopHblii npakTuky™m / [M. B. Beuepkus,
E. E. Enuceesa, C. I'. llleBuenko ; mox pea. M. B. Beuepkuna] ; MI'TY, [kad. ¢usuxu]. -
MarnuTtoropck, 2011. - 60 c. : mi., Tab:m. - TeKCT : HeNOCPEACTBEHHBIH.

3. Dnekrpomarnerusm. OnTuka : 1abopaTopHbIil mpakTukym mo ¢usuke / [cocT. : U. 1O.
borauesa, B. I'. boukapes, 1. H. 'unusatynnun u ap.] ; MI'TY, kad. ¢usuku. - Marautoropck,
2001. - 77 c. : mi. - Tekct : HeTmoCpeACTBEHHBIH.

4. dusnka aToma, TBEpJOTo Teja, sapa : yueonoe mocodbue / B. K. benos, C. A. byrakos,
1O. M. Jlyb6ocapckas u ap. ; MI'TY. - Maraurtoropck : MI'TY, 2008. - 57 c. : ., Tadu. - Teker :
HEIOCPEICTBCHHBIN.

5. borauesa, U. FO. Meroauka pemenus 3aaa4 o gusuke. MexaHnuka : yaeOHOe mocoomne
/ 1. 1O. borauesa, O. H. BoctpokuyroBa ; MI'TY. - [2-e u3a., moaror. o med. u3n. 2017 r.]. -
Maruutoropck : MI'TY, 2018. - 1 snekrpon. onr. auck (CD-ROM). - 3ari. ¢ TUTyII. 3KpaHa. -
URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515
210/3567.pdf&view=true (mata oOpamenus: 04.10.2019). - Maxkpooobekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

6. dusuka : METoIMYECKOe TOCOOUE ISl CAMOCTOSITETLHOM MOJITOTOBKHU K JTAOOPaTOPHBIM
saHaTusaM. Y. 2. DnextpudectBo u MaruetusM, ontuka / I'. H. Aceuiryxkuna, C. M. ['onoBu3HuH,
C. T'. Murpanosa, E. C. Cadonosa ; MI'TY. - Marautoropck : MI'TY, 2012. - 1 351eKTpOH. ONT.
JICK (CD-ROM). - 3ari. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134
925/2991.pdf&view=true (mata ooOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
AIEKTPOHHBIN. - CBeneHus nocTynHbl Takxke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue 9

10 Ne morosopa Cpoxk neiicTBuUs TULIEH3UU
MS Office 2007 |, 135 o1 17.09.2007 SecopouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchblIka

DneKTpoHHas 6aza MEPUOIUYECKHUX
m3manuid East View Information Services,
[TouckoBas cucrema Axanemus Google
(Google Scholar)
Nudopmannonnas cucrema - Ennnoe okHO
JI0CTYTIa K HTHGOPMAIIMOHHBIM pecypcam
HammonansHast
uHpopmanonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickmit HHJIEKC HAy4HOI'0
DnekTpoHHbIE pecypesl oubnmuorekn MI'TY |https://magtu.informsystema.ru/Marc.html?local
uMm. ['.1. HocoBa e=ru

9 MaTepuaJIbHO-TeXHHYeCKOe 00ecnedeHue TUCIIUNIHHBI (MOTYJIs1)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCHUIIIIMHBI BKJIIFOYACT:



JlekIMOHHAs ayTUTOPHS BKITIOYAET:
MynbsTuMeAnHbIE CPEeICTBA XPaHEHUS, Iepeau U MPeCTaBIeHUs HHPOPMAIIIH.

Jlaboparopus «MexaHUKH, MOJIEKYJIAPHOU (DU3UKH U TEPMOJUHAMHUKN BKIIIOYAET:

1. bBauctuueckre MassTHUKHU.

2. Mastauk OGepOeka.

3. dusnueckuii MasTHUK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKA JUI MCCIIEOBAHUS PaCIPENEICHUs] TEPMOIICKTPOHOB 10
MOJYJIIO UX CKOPOCTH.

6. JlaGopaTtopHast ycTaHOBKa HJisi ONpENENICHUs TMOKa3aTelel aauadbarbl Y METOJIOM
Knemana u /Ie3opma.

7. JJaGopaTopHasi yCTaHOBKA JIJIsl POBEPKH 3aKOHA BO3pPACTaHUs SHTPOMMU B MpOIECCe
nuddy3un ra3oB Ha MOJIEIU MTEPEMEIIMBAaHUS IAPOB.

8.JIabopaTopHasi ycTaHOBKA Ui IPOBEPKHU 3aKOHOB BO3PACTAaHUS SHTPOIUU B IpoOIecce
Ter1000MeHa.

9.YcraHoBka IsabopaTopHas i HM3YyYEHUS 3aBHCUMOCTH CKOPOCTH 3BYKa OT
temneparypsl "M®-C3-M"

10. VYcranoBka mnabopaTtopHas Mg HCCIEAOBAaHUSA TEIMJIOEMKOCTH TBEPJIOTO Teia
"MO-TET-M".

11. YcranoBka nabopaTtopHasi AJis ONpPENeIeHUs YHUBEPCAIbHON Ta30BOM MOCTOSHHOM
"M®-OI'TI-M".

12.Ctenp mabopaTOpHBIiA ra30BbIe MTPOLIECCHI.

13. MepuTenbHbBIi HHCTPYMEHT.

JIaGoparopust «NEKTpUUECTBA U ONITUKN» BKIHOYALT:

1. JlabopaTopHas ycTaHOBKa Ul UCCIIEI0BAHUS DIIEKTPOCTATUYECKOTO M0JIS C TOMOILBIO
OJIMHApHOI0 30H/a.

2. YcTaHOBKA JUTS ITYHTUPOBAHMS MIJUTHAMIIEPMETPA.

3. YcraHoBka 1abopaTopHas 11 OnpeieeH!sl ”HIYKTUBHOCTH COJICHOM 1A U MAarHUTHOM
IIPOHUIIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A7 M3ydeHHs Pe30HaHCa HaINpsDKEHUH M onpelesieHus
UHAYKTUBHOCTH

5. JIabopatopHasi ycTaHOBKa JUIsl M3y4EeHUs JUIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTUK
TU(GPaKIUOHHOMN PEIIeTKH.

6. JlabopaTopHass yCTaHOBKa JUIs OINpENeNIeHUs pajuyca KPUBU3HBI JIMH3BI U JUTMHBI
CBETOBOM BOJIHBI C TOMONIBIO KoJier, HproTona.

7. JlaboparopHasi ycTaHOBKa JUIsl ONpPE/AEICHUs KOHILIEHTPALlMM PacTBOPOB caxapa U
ITOCTOSIHHOW BpAIllCHUS.

8. MepuTenbHbIi HHCTPYMEHT.

JlabGopaTopus «ATOMa, TBEPIOTO TEJIA, SIAPay» BKIIOYACT:

1. JTaGoparopHasi ycTaHOBKa JJIs U3y4eHUs BHENIHETO (GoTordexra.

2. YcTaHOBKa UIsI U3Y4YCHHs CIIEKTpa aTOMa BOJOPOJA W OMpPEIeSICHHs] TOCTOSHHOW
Punbepra.

3. YcranoBka nmabopaTopHas ISl OTIpeIeIeH s MOTEHITNala BO30YKICHHS Ta3a.

4. YcTaHOBKa /7151 OTIpeIeNIeHUs] JUIMHBI TPoOera YacTHUIl B BO3TyXe€.

5. MepuTtenbHbIii UHCTPYMEHT.

AynuTopuu A TPYNIOBBIX U UHAMBUAYAIbHBIX KOHCYJIbTALMM, TEKYIErO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALMK BKIKOYAIOT: MHTEPAKTUBHASA JOCKA, IPOEKTOP;
MynbTUMEAUINHBINA ITPOEKTOP,IKPaH.



AyIMTOpHHM T CaMOCTOSATEIBHOM paboTBl C BBIXOJOM B VHTEPHET M C JOCTYIIOM B
SIIEKTPOHHYIO HHPOPMATHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

KOMITBIOTEPHBIC KJIACChI; YNTAIbHbIE 3aIbl OMOIMoTeKH [lepcoHabHBIE KOMITBIOTEPHI C
naketom MS Office, ¢ Bexomom B HHTEpHET ©W C JOCTYIOM B BICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTEIbHYI0 ~ CPEly  YHHBEPCHTETa  BKJIIOYAIOT:  IEPCOHAIBHBIC
kommbroTepsl ¢ makerom MS Office.

[Tomemenne pans  XpaHeHHS W HPO(GUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
000pyIOBaHUSl BKJIIOYAIOT: CTEIUIAXH, CEH(BI ans XpaHeHUs ydyeOHOro oOOpyIOBaHUSI.
WHCTpYMEHTHI JUIs1 peMOHTa 000pYyI0BaHUSI.



puiaoxenne 1

Y4eOHO-MeTOANYEeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[lo jgucummimHe «®u3MKa» NOPEAYCMOTPEHA  ayIUTOpHAas W BHEAYIUTOpHAs
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCsl.

AynuTopHasi caMOCTOsITeNNbHas padoTa CTYJCHTOB IPEIIOJIaraeT PelieHue KOHTPOIbHBIX
3a/1a4 Ha MPAKTUYCCKUX 3aHATHSIX.

IIpumepHbIe ayTHTOPHBbIE KOHTPOJIbHBIE padoTsl (AKP):

AKP Nel «Mexanuka. Moaekyasipaas ¢puznka. Tepmoaunamuka»

1. Payc-BeKTOp YaCTHIBI M3MEHsIeTCs 1o 3akony: I = 5t%i + j+ 2tK.

Onpenenutb: 1) ypaBHEHHE TPACKTOPUHU YACTHIIBI, 2) CKOPOCTh U YCKOPEHHME YaCTHUIIbI B
MoMeHT BpemeHH =1 c; 3) kacatenbHOe U HOpMaJIbHOE YCKOPEHHE TOYKH B 3TOT K€ MOMEHT
BPEMEHH.

2. OnMH MOJIb WIEATBHOTO OJIHOATOMHOTO Ta3a COBEPIIAET IPOIECC
1-2-3. Tp = 100K. Ha yuactke 2-3 K ra3y MOJIBOJAAT KOJHUYECTBO
temnotel Q.3 = 2,5 x/loc. Haitnqute oTHOmeHme paboThl A3, |
COBEpIIIaeMOl ra30M B XOJIe MPoIlecca, K KOJMHUECTBY TeIUIOThl  Q1-2.3, /<
HOTJIOIEHHOMY T'a30M. o s

3. Ha 6apaban paguycom R = 15 cm HamoTtaHo HUTB. K KOHILy HHTH TPHBA3aH IDY3 Maccoi m =
800 r, KOTOpPBIH oOImyckaeTcss ¢ yckopeHuem a = 1,5 m/c”. Omnpenenure MOMEHT HHEPIIUU
OapabaHa.

4. Crepxenb nnuHod 1,5 M u maccoil 10 Kr MOKeT BpallaTbCsi BOKPYI HEMOIBUKHOM OCH,
pOXOoALIeH Yepe3 BepXHUM KoHell cTepxHs. B cepenuny crepikus ynapser myns maccoit 10 T,
JeTsAIas B TOPU30HTAILHOM HAIllpaBIeHUN co ckopocThio 500 M/c u 3acTpeBaeT B crepkHe. Ha
KaKOH yroJ1 OTKJIOHUTCSI CTepKEHb nocia ynapa’?

5. Onpenenute, mpH KakoWl TemrepaType rasa, COCTOSIIEr0 M3 CMECH a30Ta U KUCIOpoJa,
HauboJsee BEPOSTHBIE CKOPOCTH MOJIEKYJ a30Ta M KUCIopoia OyayT OTIMYAThCS APYT OT Apyra
Ha Av = 30 m/c?

AKP Ne2 «Juekrpocraruka. [loctossHubli Tok. MarHuTHOE 1M0J1€»

1. B Tpex BepuMHax KBajgpara co CTOpoHOH a=40 cM HaxoAsTcs OJWHAKOBbHIE
NOJIOKUTENbHBIE 3apsafpl mo 6,4 HKu kaxnapii. HaliTh HanpsyKEHHOCTh M MOTEHLIMAI
ANEKTPUYECKOT0 TOJII B YETBEPTOM BepuInHE. PaccumTaTh pa3HOCTh NMOTEHUMAIOB MEXIY
LIEHTPOM KBaJ[paTa ¥ 4€TBEPTOI BEPIIUHON.

2. Ha puc. €=1,0 B, &=2,0 B, €3=3,0 B, r1=1,0 Owm, r,=0,5 Owm, I
r;=1/3 Om, R1=1,0 Om, R3=1/3 Om. Ompenenure: 1) cunsl Toka |
BCEX Y4YacTKax IeNnH; 2) TEIUIOBYI0 MOIIHOCTh, KOTOpas
BBIJICJIIETCS] Ha CONPOTHBIIEHUH R3.

BO

R.E E;__ a

1
iz

3 Kongencatop ¢ emkocThio 4 MKD 3apsauian OT UCTOYHHMKA TOKa ¢ HampsbkeHueM 36 B u
npucoeAMHUIN B Toukax A u B ¢ Garapeeil He3apsHKEeHHBIX KOHJIEHCATOPOB, N300pakKeHHOM
Ha pucyHke Kk 3agade 15.3. Ilpuuem C1=3Mk®D, C,;=5 Mx®, C;=24 mx®d. Haiitu 3apsn,
KOTOpBIA 1mocie 3Toro Oyaer nMeTh KoHjaeHcaTop Ciz, U M3MEHEHHe OOIIeil SHeprum Bcex
YEThIPEX KOHJEHCATOPOB.

4. Kpyrosoii BuTOK paguycom R=15,0 cM pacnonoxeH OTHOCUTENHHO OECKOHEYHO AITMHHOTO




MPOBO/IA TaK, YTO €ro MJIIOCKOCTh MapavieiabHa npoBoay. [leprneniukymnsp, BOCCTaHOBIECHHBIHN
Ha MPOBOJI U3 IIEHTPA BUTKA, SBISICTCS HOPMAJIBIO K IUTOCKOCTH BUTKa. CHjla TOKa B MMPOBOJIC
[1=5A, cuna Toka B BuTKe TOKH lp=1A. PaccTosiHue oT 1ieHTpa BUTKA 110 mpoBoaa d=20 cm.
Ornpeaenute MarHUTHYIO HHIYKITHAIO B IIEHTPE BUTKA.

5. Ha pacctossHum a = 1 M OT JJIMHHOTO MPSMOro mpoBoja ¢ TokoM | = 1kA HaxomguTcs
KoJplo paguycoM I = 1 cm. Konblo pacnonoxeHo Tak, YTO MAarHUTHBIM MOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMasieH. OmnpeaennuTe, Kakoi 3apsa MpoTedeT MO KOJIbIY MpH
BBIKJIFOYEHHMH TOKa B poBoJie. ConpoTusienue kospla R = 10 Om.

AKP Ne 3 «BosiHoBasi onTHKA»

1. [TmockoBBITyKIIasl CTEKJISTHHAS JIMH3A C PaIuyCcOM KPUBU3HBI CPeprudIecKoil moBepxHOCTH R
= 12,5 cM npmwkara K CTEKJISSHHOW IUIaCTUHKE. [[nameTp HEKOTOpOro TEMHOIro KoJiblla
Heiorona B otpaxkenHoM cere d; = 1,0 MM, Tuamerp e TEMHOI'O KOJIbIA, IMOPSIKOBBII
HOMEp KOTOpOro Ha 5 eaunuil 6osbiie, d = 1,5 mm. OnpeaenuTh UIMHY BOJIHBI CBETA A.

2. Ha nudpakimoHHYIO pemeTKy NajaeT HOPMAaJbHO Iy4OK CBETa OT paspsIHOW TPYOKH,
HATIOJTHEHHOW BOMOpoaOM. YeMy HOKHA OBITH paBHA IOCTOSHHAS PEIICTKH, YTOOBI B
HarpaBJIeHun ¢ = 41° coBmajany ABe TMHUH: A1 = 6563 A (MakcHMyM TpeThbero mopsaka) u
L2 =4102 A (MakcuMyM 4eTBEpTOro mopsaKa)?

3. [lepBslii MONSIPU3aTOp YCTAHOBJIEH TaK, YTO €rO MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOIl MOJSIpU3aTOp pa3BEPHYT MO OTHOIIEHHUIO K NIEPBOMY Ha yroJl 20°. Bo ckombKo pa3
U3MEHUT HWHTEHCHUBHOCTh €CTECTBEHHOrO cBeTa Takas cucrema? [lom kakum yriom k
BEPTHKAJIC HY)KHO YCTAaHOBHTH TPETUU TOJISPHU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?

AKP Ne 4 «kKBanToBas Mexanuka. KpanroBasgs MexaHuKa»

1. Yepnoe Teno Harpenu ot TemnepaTypsl 600 K o 2400 K. Bo ckonbko pa3 yBenuuuiach
oOmast TerioBas 3Heprus, usiaydaemas TesnoM? Ha ckoinbko M3MEHWJIACh JUIMHA BOJIHBI,
COOTBETCTBYIOIIAs MAKCUMYMY SHEPTUU M3IYYCHHsI U CIIEKTPAIbHBIN COCTaB U3ITy4eHUS?

2. ®otoH ¢ 3Heprueit 1 MaB paccesiics Ha cB0OOIHOM MOKOUBLIEMCS diekTpoHe. Halitu yron
paccessHusi (OTOHA M KUHETHYECKYIO DHEPrHIO 3JEKTPOHA OTNA4d, €CIM B pe3yibTaTe
paccesiHus IyTMHA BOJIHBI (POTOHA M3MEHMIach Ha 25%.

3. Ilpu moodepenHOM OCBELIEHUHM MOBEPXHOCTH HEKOTOPOrO MeTajljla CBETOM C JUIMHAMU
BosiH 0,35MkM u 0,54 MKM OOHapyXWiIH, YTO COOTBETCTBYIOLIME MAaKCHMYyMbl CKOPOCTHU
(OTO3EKTPOHOB OTJIMYAIOTCS JIPYT OT JApyra B 2 paza. Haiitu paboTy BbIXOAa 3JIEKTPOHOB C
HOBEPXHOCTH 3TOr0 METAJLIA.

4. TlIy4ok HapaiIelbHO ABIKYIIMXCS 3IIEKTPOHOB, MMerommx ckopoctd 10° m/c, mamaer
HOpMaJIbHO Ha auadparMy c JUIMHHOM wienbto mupuHod 1 Mxm. Ha skpane 3a mienpio Ha
paccrosnuu 0,5M oOpasyeTcs qudpakunoHHas KapTuHa. OnpenenuTs JIMHEHHOe pacCTOsIHUE
MeXy TU(pakIMOHHBIMA MUHUMYMaMHU IEPBOTO MOPSIKA.

5. Bo ckonbKo pa3 n1edpoiiieBckas AMHA BOJHBI YaCTHIIBI MEHbIIIE HEONPEAECTICHHOCTH AX ee
KOOpJIMHATbI, KOTOPasi COOTBETCTBYET OTHOCUTENILHON HEONPEIEIeHHOCTH uMItysbca B 1% ?

6. DIEeKTPOH HaxXoaUTCsA B OECKOHEYHO TIIyOOKOH MOTeHUMalIbHOM sAMe mupuHoi €. B kakux
TOYKax B uHTepBajie () <x < { IUIOTHOCTb BEPOATHOCTH  HAaXO0KJIEHUS 3JIEKTPOHA Ha IEPBOM
Y BTOPOM JHEPreTMYECKUX YPOBHSIX OAMHAKOBAa? BBIYMCINTEH MJIOTHOCTH BEPOSITHOCTH IS
ATHX TOoYeK. Perienne noscHUTh rpaduyecku.

AKP Ne § «®Pu3uka aTroma u 1Apa»

1. BblUMCIUTH WHAYKIUIO MarHUTHOTO MOJS B LEHTpE aTomMa BOJOpOJA, OOpa30BaHHOTO
BpallleHUEM JJIEKTPOHA IO TNepBOM OOpPOBCKOW OpOUTE (CUMTATh BpAIIAIOIIUKCA AJIEKTPOH
KPYT'OBBIM TOCTOSIHHBIM TOKOM).

2. Iokosmuiics mon He™ uemycTui oToH, COOTBETCTBYIONIHIA TOTOBHOM THHUN cepuu JlaiimMaHa.
Haiitu sHepruto, UMIyJbC 1 Maccy 3Toro (GoToHa.

4 o
3. IIpenapar Z;ZEU Maccel M = 1 r m3nyyaer 1,24-10" o — wactuil B cexkyHay. Haiinure nepuon
noJypaciaja 3Toro npenapara, €ro Ha4aJlbHYK aKTUBHOCTh M aKTUBHOCTB Uepe3 | Mp Jiet.




4. Slnpa nutus-7 6oMOapaupyrOTCS NPOTOHAMU. B pesysibrare mpoTekaHHs sSACpPHON peakiuu
00pa3yroTcs 1B€ OAMHAKOBBIX yacThlbl. HaliTu uMmynbscsl 3Tux yactul. Ilox kakum yrioM oHu

pa3neTaI0Tcs1? C‘-II/ITaTB, 4qTO SAAPpO-MHIICHL HCTOABHIXHO, 4 SHCPrrud HAJICTAIOMICTO IPOTOHA
paBHa 2,6M»>B

BHeaynuTopHasi camocTosiTeJibHasi padora oO0y4arOIIKUXCS OCYILECTBISICTCS B BUJC
W3YYCHUS TUTEPATYPHI 0 COOTBETCTBYIOMIEMY pa3/iely ¢ MpopaboTKOi MaTepualia; moAroTOBKH
K BBINOJHEHUIO J1A0OpaTOPHBIX paboT Mo (hu3HKe, MOJATOTOBKA K CEMHUHAPCKUM 3aHATUAM U
BBITNIOJTHEHHE UHIUBUAYATbHBIX 3a/1aHUH.

Hepeqem, TEM JJIA IMMOATOTOBKH K CCMUHAPCKUM 3aHATUAM:
Tema 1. HpI/IMeHeHI/Ie 3aKOHOB COXpaHCHUS I OIPEACIICHUA CKOPOCTH II0JIETA ITYJIN

1. Umnynsc MarepualibHOM TOYKU. MIMIynbC CUCTEMBbl. 3aKOH COXPaHEHUs] MMITYJIbCa.
LlenTp Macc cUCTEMBI MAaTEPUATIbHBIX TOYEK.

2. MoMeHT nMItynbca 4acTulibl. MOMEHT UMITYJIbCa CUCTEMBI. 3aKOH COXPAaHEHHS MOMEHTA
MMITYJIbCA CUCTEMbI MaT€pPUATbHBIX TOUEK.

3. Pabora criisl. MoIHOCTE

4. KoncepBatuBHble (MOTEHIMAIbHBIE) CHIbL. [loTeHIIMaNbHAS DSHEPTUS CHUCTEMBI
MaTepuaibHbIX TOUEK. CBA3b CUJIbI U TOTEHIIUAIBHOW 3HEPIUH.

5. Kunernueckast sHEpPTUsi CUCTEMbI MAaTEPHAIBHBIX TOUEK

6. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUU CUCTEMbI MAaTEPUATIbHBIX TOUYEK

7. Ypyrue u Heynpyrue coyaapeHus.

Tema 2. JlunamMuky BpaiiaTenbHOIO ABMKEHUS TBEPAOIO Tella BOKPYT HETIOABMKHON OCH

1. Amnasorus XapakTepUCTHUK U YpaBHEHHMM MOCTYNAaTEIbHOTO U BpallaTEIbHOIO
JBUKCHUS.

2. OCcHOBHOE ypaBHEHUE IUHAMUKH [TOCTYNATEbHOTO IBHKEHUS (1Ba BUJIA).

3. OcHOBHOE ypaBHEHHUE TMHAMMKH BpalllaTeIbHOIO ABUKEHUS (J1Ba BUAA).

4. MOMEHT cuJIbl U MOMEHT UMITYJIbCa.

5. MoMeHT uHepIUHU TBEPAOIo Tea.

6. Teopema Illtelinepa.

7. llpumenenue teopemsl llITeliHepa M cBoOWCTBAa agAUTUBHOCTH MOMEHTAa WHEPLMH B
IIPOCTHIX CIIYYasIX.

Tema 3. DneMeHThbI CTaTUCTUUECKON (PU3UKHU

. JIBa MeToa onMCcaHMsI MAKPOCKOITMYECKHUX CHCTEM.

. IlapameTpsl cocTOsIHUS.

. PaBHOBeECHBII mporiecc.

. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH I'a30B.
. YpaBHEHHE KUHETUYECKON TEOPUU T'a30B.

. DHEprus MoJIEKyJ rasa.

. Pacnpenenenne Maxkcaenna.

. AHanu3 pacrnpenenenus Makcpesia.

. XapakTepHbIE CKOPOCTH MOJIEKYJI HI€aTbHOTO Ta3a.

O 01NN WN —

Tewma 4. [IepBoe HayaJI0 TEPMOIMHAMHUKHN

1. JlaBnenue u Temmneparypa ¢ Touku 3peHuss MKT. YpaBHeHre COCTOSAHUS UI€ATBHOTO
rasa.
2. IlepBoe HayaJI0 TEPMOIUHAMHUKHY.
3. Pacnipenienenue sHEpruu 1o CTENEeHsSIM CBOOOIBI.




4. BHyTpeHHsIs SHEepTus KaK (YHKIHUSI COCTOSIHUSI CUCTEMBI.

5. Pabota xak ¢yHKIUs mIporiecca.

6. MI3oTepMudecKuii, H30XOPHUECKUI U N300apUIECKU TIPOIIECCHI.

7. Terumoemkocts. OTHOLIEHNE TemIoeMKOcTel. [Toka3arens aagnadaTel.
8. Annabatuueckuii mporecc. YpasHenue [lyaccona.

Tewma 5. Bropoe Hauano TepMOAMHAMUKH

1. OOparuMmbie U HEOOPATUMBIE MTPOIICCCHI.

2. Bropoii 3aK0H TepMOJMHAMUKH.

3. IlpuBeneHHOE KOJIMYECTBO TEIJIOTHL. OHTpomnusl Tena. CBOWCTBA AHTPONMH
W30JIMPOBAHHON CUCTEMBI.

4. VI3MeHeHMEe SHTPOIIMU B U30IPOLIECCAX C UCATBHBIM I'a30M.

5. TepMoauHaMuyecKasi BEPOATHOCTb COCTOSHUS cuUCTeMbl. CTaTUCTHYECKHH CMBICI
BTOPOT'0 Hauaua TEPMOAUHAMUKHY.

Tema 6. I/ICCJ'IG,I[OBaHI/Ie OJICKTPOCTATUYCCKOI'O ITOJIA ¢ IIOMOIIBIO OJJUHAPHOI'O 30Haa

1. DnekTpocraTnyeckoe nose. DneKTpudeckuit 3apsia. 3akoH Kynona.
2. HanpsbkeHHOCTB 3€KTPOCTaTUUECKOro 1moJist. [[puHImMn cynepno3unum.

3. Ilotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMAIBHOCTD 3IEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYISLUH.

5. CBs13b MEXly HAIIPSKEHHOCTBIO U TIOTEHLUAJIOM.

6. 'eomerpuueckoe onucanue nojs. CUnoBble JUHUU. DKBUIIOTEHIIMAIbHbBIE IOBEPXHOCTH.

Tewma 7. [10CTOSITHHBIN 3JIEKTPUYECKUM TOK.

1. DOnexrpuueckuii Tok. [TOTHOCT TOKA. YpaBHEHHE HENPEPHIBHOCTH.

2. 3axkon Owma g opHOpogHOro ydactka unenu. ConpoTHBIEHHE ITPOBOIHMKA.
CoenuHeHnEe CONPOTUBIICHUM.

3. 3axoH OMa a1 HEOJHOPOAHOTO y4yacTka nenu. Croponnue cuisl. J/1C.

4. TlpaBuna Kupxroda.

5. MomHocTts ToKa. 3akoH Jlxoynsa-Jlenua.

Tema 8. I/ISYLIGHI/IG pE30HaHCa HaHpH)KeHPIfI " OIIPpEACIICHUEC NHAYKTUBHOCTH KATYIIKU

1. Pe3oHaHCHBIN KOHTYP.

2. BoiHyXIeHHbIE KOJIe0aHHs B KOHTYpE.

3. Casur ¢a3 mexay BaemrHe /1C 1 TOKOM B KOHTYpe.
4. IlonHOE CONPOTUBIIEHHUE B LIENIN IEPEMEHHOTO TOKA.
5. Pe3onaHc HanpsKeHUM.

6. AMIUIMTY/1a CUJIBI TOKA ITPU PE30HAHCE HATIPSIKEHUH.
7. BexTtopHas nuarpamma.

Tema 9. MarauTHoe moe. 3HeKTp0MaTHI/ITHa}I HUHAYKIHA

1. McTOuHMKM MarHUTHOTO 1MoJjisl. MarHuTHOE 1oJie JBMKYIIETOCs 3apsaaa U IPOBOJIHUKA C
ToKOM. 3akoH bruo-CaBapa.

2. I1oTok 1 HMpKYISIIMS BEKTOpa MHAYKIIMK MarHUTHOro nojsi. Teopema ['aycca u Teopema
O LUPKYJISLHH.

3. Cuna Jlopenua. [IBixeHue 3apsHKeHHONW YaCcTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Awmrmepa.

5. 3akoH anekTpomarHuTHOW nHAYKuMKu Papanes. [Ipasuno Jlenna.

6. BuxpeBoe anekTpudeckoe mnosie.

7. SIBnenne camonnaykuuu. MuaykrusHocTs. ConeHoum.



8. DHeprus KOHTypa ¢ TOKOM U MarHUTHOTO TOJI.
Tema 10. UnTepdepenus ceera

1. Dy1eKTpOMarHuTHHIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. MaTepdepenius cBera OT IByX UCTOYHUKOB.

4. Unrepdepenuns cBeTa OT IIOCKONapaieIbHON IACTUHKH.

5. MaTepdepenIus cBeta OT MIIACTHHKY epeMeHHoi TomuHbl. Konbia HeroroHa.
6. [Ipumenenne uaTepdepeHIuy cBeTa.

Tewma 11. Iudpakus ceera

1. SIBnenue nudpaximu. OcoOeHHOCTh AUdpaKIK CBETOBBIX BOJIH. J{udpakius Openens u
O®paynrodepa.
2. Ilpunnun TIroitrenca-Openens. YNOpoueHWEe BBIYUCICHUM C MOMOIIBI) BEKTOPHOM
JIMarpaMMmal.
3. Nudpakuus OpeHens Ha KPYrioM oTBepcTUU. 30HbI DpeHersi.
4. udpakuus dpaynrodepa Ha y3KOH MPSAMOJIUHEHHON MmIeH. Y CIOBHS MaKCUMyMa H
MUHUMYyMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETAa OT yria JAu(pakiuu.
5. Jdudpakunonnas pemierka. OCHOBHBIE XapaKTEPUCTUKU AU(PPAKIIMOHHOW DPEHIETKH.
YcioBus TIaBHBIX MAKCUMYMOB U MUHUMYMOB U 100aBOYHBIX MHHHUMYMOB.

Tema 12. ITonspuzanus cBeta

1. ITonsapuzanus ceera. ECTECTBEHHBIN U MOISPU30BAHHBIN CBET.

2. llongpu3zanus cBeTa Npu OTpakKeHUHU U IperaoMieHuu. 3akoH bprocrepa.

3. Tlomspuzauus mnpu JBOMHOM JydenpeiomieHuu. CBoHCTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JIY4€il.

4. IMonspuzanuonuelie npusmsl. [Ipuzma Hukous.

5. 3akoH Mamntoca. AHanu3 NOJISIPU30BAHHOTO CBETA.

6. OnTHyecky akTUBHBIE BEIlECTBA. BpallleHne II0CKOCTH MOJIIpU3aluu CBETA.

Tema 13. KBanroBas npupona ceera. KopnyckyasipHO-BOJHOBOU Jyaan3M

1. TeroBoe m3nydeHue abCOMOTHO YyepHOro Tena. 3akoH Credana — bonbimana. 3akoH
cMmenenus Buna.

2. KoprnyckynsipHO-BOJIHOBOM Ayanu3M cBeTa. DHEprust U uMmyiasc (orona. JlaBienue
CBeTa.

3. ®otorpdext. 3akonsl portorpdexra. Popmyna DAHIITEITHA.

4. O¢pdexr Komnrona. Popmyna Kommnrona.

5. BosiHOBBIE cBOMcTBA yacThl. JnuHa BoaHbl ae bpoins. [IpuHIun HeonpeaereHHOCTH
[eiizenbepra.

Tema 14, 15. DaemeHTHI KBAHTOBOM MEeXaHUKH

1. ITnanerapnast moaens atoma. [locrynatel bopa.

2. W3nydeHue atoMa BOJOPOAA M BOAOPOAONONOOHBIX cHUCTeM. CHEKTpalbHbIE CEPHH.
®opmyna bansmepa.

3. CexTpbel MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

4. KBaHTOBbIE YMCIIa, XapaKTEPU3YIOLIME MOJIOKEHNE DJIEKTpOHA B arome. KBaHToBaHuE
sHeprun. KBanTtoBanne MmomeHTa umnyibca. CIiMH 3JIEKTPOHA.

5. Cxema sHepreTHdyeckux ypoBHeW aroma Bojaopona. [IpaBuna oTOopa mpH aTOMHBIX
epexonax.

6. 3anoJIHEeHKE PJIEKTPOHHBIX 000JI0YeK B MHOT03JIEKTPOHHBIX aromax. [Ipunuun [Taynu.



Tema 16,17.AToMHas u sinepHast pusnka

1. SBnenwe paamoakTuBHOCTH. (OCHOBHOW 3aKOH  PaJUOAKTUBHOIO  pacmnaja.
PannoakTuBHBIE PSAABL.

2. CocTaB M XapaKTePUCTUKH aTOMHOTO siapa. SnepHbie cunbl. KanenbHas u o0omouedHast
Mozenu anep. Paguyc sapa.

3. Macca u 3Heprus cBsi3u sapa. Y ieiabHasi 3HEpPrus CBSA3H.

4. SInepHble peakuu. DHEPTUS SAACPHON pEaKIIuu.

5. YpaBHeHHE U HHEPreTUyYecKoe ycioBUe o-pacnaga. CBA3b IHEPrUU O-YaCTHUIBI C
nepuoaoM noaypacnaaa. TyHHenbHbIN 3G dekT npu a-pacnage. CHeKTp o-4acTHll.

6. Xapakrtep cnekrpa y-uziaydeHus. [Ipoueccsl B3auMoaeCTBUS Y-KBAHTOB C BEILIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTH Y-M3JIYYEHHMS] OT TOJIIMHBI cliosi BemiectBa. (CpaBHEHUE
MPOHUKAOIIEH CIIOCOOHOCTH Pa3TUYHBIX BUJIOB H3TYICHHUS.

7. Tpu Buga B-pacnaga. DHEpreTHYECKU creKTp P-vactuil. [ umore3a HEUTPUHO. 3aKOHBI
coxpaHeHus npH -pacnane. JlenToHsl. JIenTOHHBIN 3apsi.

Tembl IS CAMOCTOATECIBHOIO U3YUYCHUA

1. Bemnyxaennsle konebanus. Pesonanc

2. Bonnbl. YpaBHEeHHE MII0CKOM BOIHBL. Da30Basi CKOPOCTh, ITTMHA BOJIHBI, BOJITHOBOE YHCIIO.
HNHuTtepdepentius u qudpakius MEXaHHIECKUX BOJIH

3. MexaHuKa )KUIKOCTEN U Tra30B

4. PeanbHbIC Ta3bl

5. DIIeMEHTHI HEPABHOBECHOM TEPMOIUHAMUKHI

6. IIpyHIIUT OTHOCUTEIIBHOCTH B JICKTPOAMHAMKKE. MarHUTHOE MOJIe KaK PeasSsTHBUCTCKUN
dpdexT

7. CepieuyHUKHU B KaTyIIKaX HHAYKTUBHOCTH. Buxpessie Toku Dyko

8. BszaumMmopeiicTBUE W3Iy4YeHHUSI C BEIIECTBOM: JIABJICHHE CBETA, JIIOMUHECIICHIIHS,
(hOTOXMMHYCCKHE SIBJICHUS, TUCTICPCHS

9. DHepreTUYeCcKuii CIIeKTp aTOMOB M MOJIEKYJI, IPUPO/Ia XUMUUYECKON CBS3U

10. SAnepuas ¢pusuka. TepmosaepHas sHEprusi. JHEpreTHKa OyayIIero



IIpunoxenne 2

OueHoYHbIE cpeICTBA /1JIsl IPOBeIEHUsI IPOMEKYTOUHOI aTTecTauuu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ U OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)l(yTO‘lHOﬁ aTTeCralnum:

Kon
WHJUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

OIIK-1: Cnocoben peuiaTb HHKEHECPHLBIC 3a/1a414 B npod;eccuonanbnoifl ACATEJIBHOCTH C HCIIOJB30BAHUEM METOI0B €CTECTBCHHBIX HAYK,
MaTEeMAaTH4YCCKOI0 aHAJIU3a U MOACIMPOBAHUSA

OIIK-1.1

Bmaneer HaBBIKAMH
HCIIOIL30BaHUsA COBPEMEHHBIX
MH(OPMALIMOHHBIX ~ TEXHOJOTUH
JUIS TIOBBIIMICHUS KBaTU(DHUKAIIAN

PO eCCHOHAIBHON ACSITEIIbHOCTH

OIIK-1.2

HpI/IMGHﬂeT MaTeMaTHU4YCCKUC N
€CTeCTBEHHOHAYYHbIC 3HAHUS B
PO eCCHOHAIBHON eI TEIILHOCTH

OIIK-1.3

Monenupyer IIPOLIECCHI
(GYHKIIMOHUPOBAHUS CUCTEM
IIPOMBIIIJIEHHOIO TPAaHCIOpTa AJIs
pelieHus KOHKPETHBIX
WH)XEHEPHBIX 3a/1a4

Ilepeuenb TeopeTHYECKMX BONMPOCOB K 3k3ameny (1 cemectp)
IlepeueHb TeopeTHYECKMX BONMPOCOB K 3Kk3aMeHy (1 cemecTp)

1. Mexanuueckoe asmxkenue. IIpenver kunematuku. Cuctema orcyera. MarepuaibHas TOYKa.
Tpaexropust. Paguyc xpuBusHbl Tpaektopuu. [lyrb u nepemenienue. CKOpOCTb U YCKOPEHHE Kak
MIPOU3BOJHBIE PAJNyC-BEKTOPA 110 BpeMeHU. HopMallbHOE U TaHT€HIIMAIbHOE YCKOPEHHUS.

2. llocrymarensHoe NBWKEHHME TBEPIOTO Tena. BpamarenpbHOe IABMKEHHE TBEPAOTO Tena. YTOoI
MOBOPOTa. YTJOBasi CKOPOCTh M YII0BOE€ YycKopeHue. CBsA3b MEXIy YIJIOBBIMU M JMHEHHBIMHU
XapaKTEePUCTUKAMU JIBHIKCHUS.

3. IlepBbiii 3akoH HproToHa — 3akoH wuHepuuu. VHepumanpHble cucTeMbl orcyera. [lome kak
MaTepuagbHas MpUUYMHA CHIIOBOTO B3aumozeictBus. Cuna u macca. Mmnynbe Tena. Btopoil u tpetuit
3akoHbI HproTOHA.

4. TloHsiTHE COCTOSIHUSI B KJIACCMYECKOM MexaHuke. BHemHME W BHYTpPEHHUE CHJIbL. 3aMKHYTHIE
MEXaHWYECKHUE CUCTEMbI. 3AKOH COXPaHEHUSI UMITYJIbCA U €T0 CBS3b C OJHOPOAHOCTHIO IPOCTPAHCTBA.

5. DHeprus Kak yHUBEpCalIbHasi Mepa Pa3IMYHbIX (OPM JIBIKEHHS U B3aUMOJCHCTBUA. MexaHuueckas
sHeprusi U pabora. Kunermdeckass osHeprus. lloteHuumanpHas sSHeprus. lloTeHImanbHOE TOJE CHIL.
KoncepBartuBHbIE CWIbI M TOTEHUHAIbHBIE MOJA. CBA3b MEXKIY CHIOW W TMOTEHUIHAIBHOW SHEpPTUEH.
[ToTennmanpHas SHEPTUs YOPYTrux Aedopmaiuii U MO TATOTSHHUSL.

6. 3aKoH cOXpaHEHUs TOJTHOW MeXaHH4decKo# sneprun. CoynapeHue Tell.

7. Ilonstue abCoOMOTHO TBEpAOTO Tena. MOMEHT Cuiibl. MOMEHT UMMyJbhCca MPU BPAIICHUU BOKPYT
HETMOJABMKHOM OCH. MOMEHT MHEpPIMH MaTEepPUAIIbHOW TOYKM M TBEPAOro Tena. MOMEHTBHl WHEpLUU
HEKOTOPBIX TEJ.

8. OCHOBHOE ypaBHEHWE JIMHAMUKH BpaIIaTeIbHOIO JBWKCHHS. DHU3UYCCKH CMBICT MOMEHTA




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

uHepun. PaboTa BHEITHUX CHII TPHU BPAIICHUU.

9. IlpeobpazoBanus ['amunes. IlpuHnun otHocuTenbHOCTU. [locTynmarbl crenuanbHON  TEOpHUH
oTHocutenbHOCTH. [IpeobpazoBanus JlopeHna u ciaeacTBus U3 HUX.

10. OcHOBHOI1 3aKOH PEISITUBUCTCKON TMHAMUKY MaTepHaIbHOM TOUkU. B3auMOCBsI3b Macchl U SHEPTUU.
Bpewms B ectecTBO3HaHMM. |'paHUIIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU.

11. OcHoBHble TONOXKEHUST MonekyaspHo-kuHetuuecko teopun (MKT). CocrtosHue cucteMsl.
[Tapametpsl coctosinusi. PaBHOBecHBIE cocTosiHUS U Tipotiecchl. Mx rpaduueckoe nzodpaxkenue. ONbITHBIC
3aKOHBI UACAIbHBIX Ta30B. YpaBHeHue MenpeneeBa-Knanelipona. OcHoBHoe ypaBHeHue MKT naeanbHbix
ra3oB. Uncio creneHeil cBoOOIbI MOJICKYI.

12.3akon bonbiiMana o paBHOMEPHOM pacIipelelieHMH SHEPTUu MO CcTemeHsM cBoOoabl. CpemHss
KMHETHYECKasi SHEPTHs MOCTYMATEIbHOTO JBUKEHUS MOJIEKYJ. MOJIeKyIIpHO-KHHETUYECKOE TOJIKOBAHUE
teMriepaTypbl. CBsI3b JaBJIEHUs, KOHLEHTPAMU U TEMIEPATYPbl. BHYTpeHHsI SHEPIus UAeabHOTO rasa.

13. Cratuctuueckuii meroxa uccienoBanus. Ckopoctu Mosiekyi. [loHaTre 0 QyHKIMH pacrpeIeIcHHs.
3akoH MakcBenna JUIsl pacrupezesieHus MOJIeKyJl MIealbHOro ra3a mo ckopoctsMm. Hambosee BeposATHas,
cpenHsisi apuMeTudecKas U CpeaHss KBaApaTUyHas CKOPOCTH MOJIEKYII.

14. Pacnipenenenue bonbiiMaHa.

15. Mexanuueckasi pabota u Teriora. Pabora, coBepiiaemasi ra3oM Ipu U3MEeHEHHH ero oosema. [lepsoe
Hayajuo TEPMOJIMHAMUKHU.

16. [IpuMeHeHue IepBOTO Hauana TEPMOAMHAMUKY K U30mporieccaM. AnnabaTudeckuil mpoiiecc.

17. TennoeMKOCTh HI€ATLHOTO Ta3a. Makpo- 1 MUKPOCOCTOSTHUSI.

18. Tepmonunamuueckast BeposSTHOCTh. lloHatue 00 oHTpomuu. TepMoanHamMudeckue QYHKIMH
cocrosinus. Bropoe Havano TepmMoguHaMuku. TpeTbe Havano TEPMOIMHAMUKHY.

19. CTpykTypa TEIIOBBIX ABUTATeNe M BTOpOEe Hayano TepMoauHaMuku. KoadduimeHT monae3Horo
JEUCTBUA HaeaIbHOTO TertoBoro apuratens. [{ukn Kapuo u ero KITJI.

20. F'apmonnueckue KkojeOaHus. XapaKTEPUCTUKU TapMOHUYECKUX KONeOaHW: aMImuTyda, ¢asa,
yacToTa, HadajabHas ¢aza. CKOpOCTh U YCKOPEHUE TOYKHU IMPU TAPMOHUYIECKOM MEXaHUYECKOM KOJIeOaHUH.
Yupyrue u kBazuynpyrue cuibl. Konaebanus moa AeicTBUEM dTHX CHIL.

21. TlpyxuHHBIH MasSTHHK. @Ou3MYeckwWid W MaTeMaTWdeckuii MasTHUKW. JluddepeHnnaibHoe
ypaBHEHHE CBOOOIHBIX He3aTyxarommx kojebanuit. ['paduyeckoe n3o0pakeHUE KoyeOaHUl. DHeprus
TapMOHMYECKHUX KOJIeOaHUH.
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22. luddepeHnnanbHoe ypaBHEHHE 3aTyXaloMUX KoineOaHui u ero pernieHne. YacTora 3aTyXaroIlIux
konebanuii. Jlorapudmudeckuii nekpeMent. JloOpoTHOCTh. BIHYKIeHHBIE KOJeOaHuss. AMIUIUTYna U (a3a
BBIHYXKJICHHBIX KOJicOaHUl. SIBeHNe pe3oHaHca.

23. CnoxxeHrue rapMoHHUYeCKuX KoyieOaHuid. Clio)keHne rapMOHUYECKHX KOJICOAaHWW OHOM YacTOThI U
OJIHOTO HarpasyieHusA. buenus.

24. CnoxxeHue rapMOHUYEeCKUX konebanuil. CiokeHne B3auMHO-TIEPICHIUKYISIPHBIX KOJIeOaHui.

25. DnekTpuyueckue 3apsaabl. JJUCKPEeTHOCTD ANEKTPUUYECKUX 3apsA0B. 3aKOH COXpAaHEHHs 3aps/IOB B

3aMKHYTOH cucteme. Toueunsle 3apsapl. Cuiia B3aMMOAEHCTBHS TOUEUHBIX 3aps/I0B B BAKYYME U BELIECTBE.
3akoH Kynona. HanpsikeHHOCTB sniekTprudeckoro nosis. I'paduyeckoe n300paxkeHue 31eKTpUUecKoro moJs.
[TpuHIMI Cynepno3uLuK NEKTPUUECKUX MOJIEH.

26.Pabota cui anekTpocrarndeckoro noss. [lorennman snexkrpocrarnieckoro noms. LHupkymsius
BEKTOPA HAIIPSHKEHHOCTH 3JIEKTPOCTaTUUECKOTo noJs. [loTeHIanbHblil XxapakTep 3JeKTpoCTaTHYECKOI0
noJisi. CBsI3b MEXy HaIllPsSHKEHHOCTBIO M MOTEHIMaIoM. [10TOK BEKTOpa 3JE€KTPUUECKOI0 CMEILEHUS.

27. Teopema Octporpajackoro-I"aycca i BeKTopa ajeKkTpruueckoro cmenieHus. [Ipumenenne reopemsl
JUISL pacyeTa IMmoJjen.

28. I1oCcTOSIHHBIN MEKTPUUECKUI TOK, €r0 XapaKTEPUCTUKU U YCIIOBHSI cymiecTBOBaHUs. CTOpOHHUE
cuibl. [InmoTHOCTH TOKA. 3akoH OMa B 1uddepeHnnanbHoi (opMe Kak cleICTBUE AIEKTPOHHON TEOPUH
IIEKTPONPOBOJIHOCTH METAJIOB. Y IEJIbHAS TPOBOAMMOCTD U YAEIbHOE conpoTuBiIcHUE. CONpOTUBICHNE
IIPOBOJAHMKOB, €r0 3aBUCUMOCTh OT TEMIIEpaTyphl. DIEKTPOABUKYIIAsl CUjla U HalpsbkeHue. Bzaumocssa3b
HANPSDKEHUS, SJIEKTPOABIKYIIEN CUIIBI U Pa3HOCTH IIOTEHIIMAJIOB.

28. 3akoH OMa B HHTETPAIBHOHN (opMe JIJIS OJHOPOTHOTO U HEOJHOPOJIHOTO YIaCTKOB. Pa3BeTBIICHHBIC
nenu u npasuia Kupxroga. Pabota 1 MOITHOCTB 351eKTpHuecKoro Toka. 3akoH J[xoymsa-JIenmna.

29. MarnuTHOe 1osie. BekTop MarHUTHOW MHIyKIIMA. MarHuTHas POHUIIAEMOCTh BemiecTBa. Bektop
HaANpPsPKEHHOCTH MarHUTHOT'O T0JIsl. MarHUTHBINA MOMEHT.

30. [MpuHIIMT Cymepno3uIIMy MarHUTHBIX rosield. 3akoH bruo-Casapa-Jlamnaca. [lpumeHenne 3Toro
3aKOHa K pacueTy MarHUTHOT'O MOJIsl OTPe3Ka MPsIMOTo MPOBO/ia, KPYrOBOroO TOKA U JJTMHHOTO
IPSIMOJIMHENHOTO TPOBOIHUKA C TOKOM.

31. BuxpeBoii xapakTep MarHUTHOTO 1oJis1. Teopema 0 HUPKYJISIIAHA BEKTOPAa MATHUTHOW WHIYKITHH
(3aKOH MOJHOTO TOKA).
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32. Cua Amnepa. 3akon Ammnepa. Cuna Jlopenma. J[BrkeHue 3apspKeHHBIX 9acTUI] B MATHUTHOM TIOJIE.

33. MarnuTtHsIii motok. Teopema Octporpaackoro-I'aycca mist MarHuTHOTO 1M0JIs1. PabGoTa o
MIEPEMELICHUIO IPOBOJIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

34. MaruuTHbIE MOMEHTBI JIEKTPOHOB 1 aTOMOB. HamarunueHHOCTh. MaruuTHas BOCIIPUMMYHUBOCTb, €€
CBS3b C MArHUTHOM NPOHUIIaeMOCThI0. Tunbsl MarueTukoB. [lpupona aua- u napamaraerusma.

35. ®eppomarneTusm. MarautHeii rucrepesuc. Jlomensl. Touka Kropu. [Ipumenenue
(beppOMarHeTUKOB.

36. SIBneHue 37eKTpOMarHuTHON HHIYKIUH. 3akoH Dapanes. Ero BeIBOA U3 3aKOHA COXpaHEHUS
sHepruu. [IpaBuio JleHna. Bpanienue npoBosIel paMK/A B MATrHUTHOM II0JIE.

37. Slnenune camonHAyKIUU. UTHAYKTUBHOCTD. TOKM M HANPSKEHUSI IPU 3aMBbIKAHUH U Pa3MBbIKAaHUH
uend. SIBneHue B3auMHOU HHAYKIUU. [IpuHun geicTBus TpaHchopmaTopos.

38. DHeprust MarHuTHOTO 1OJIst. OObEMHAs MJIOTHOCTh SHEPTUU.

39. BuxpeBoe 31ekTprueckoe mose. Tok MpoBOIUMOCTH U TOK cMenieHus. O000IIeHHEe TEOPEMBI O
LUUPKYJSIUU BEKTOpPA HAIPSHKEHHOCTH MAarHUTHOTO TOJIA.

40. Cucrema ypaBHeHHIT MaKcBeIUTa B MHTETPATBHON (hopMe. DIEKTPOMArHuTHOE TTOJIE.

41. Tlonstue BoaHbl. KHEMaTHKa BOIHOBBIX MTPOIECCOB. BONHBI MPOJI0IbHBIE U TIONIEPEUHBIE.
["apmonnueckue BoJHBI. [[1iHA BOJIHBI, BOJIHOBOE YHCIIO. BOTHOBOM (PpOHT, BOJIHOBAsI MOBEPXHOCTD.
[Tnockue u chepuyeckre BoaHbL. YpaBHeHUe Oeryieil BoaHbl. Pa3zoBast ckopocTb. BoHOBOE ypaBHEHUeE.

42. Tlepenoc sHeprun BonHOU. [ToTok BosiHOBOM 3Heprun. Bekrop YMoBa. ®dusnyeckue cieacTBus 13
ypaBHeHU MakcBeiuia.

43. DnexTpoMarHuTHbIE BOJHBL. Bo30yXaeHue sneKTpOMarHuTHeIX BoJH. Juddepenumansuoe
ypaBHEHHME JJIsi SJEKTPOMAarHUTHbIX BOJH. CBOMCTBa 3JEKTPOMarHUTHbIX BOJH. IlepeHoc sHeprum
JJIEKTPOMArHUTHOM BOIHOU. Bexktop YMoBa-IlolinTuHra. IlIkana 31eKTpOMarHuTHBIX BOJIH.

ITepedyenb TeopeTHYeCKHX BONPOCOB K 3K3aMeHY (2 cemecTp)
1. Hlkama »meKTpOMarHUTHBIX BOJH. (OCOOEGHHOCTHM ONTHYECKOro nauama3oHa. llokasarens
IIPETOMJIEHUS CPEJIBL.
2. Korepentnsie BonmHbL. MHTEpdepeHnns cBeToBbIX BOJH. ClI0)KEHHWE HHTEHCHBHOCTEH B Cilydae
HEKOTEPEHTHBIX U KOTE€PEHTHBIX KOJIeOaHuil.
3. OnTHrueckas pa3HOCTh Xo/a. CBs3b ONTHYECKON Pa3HOCTH X0/1a IBYX BOJIH C PAa3HOCTHIO (ha3 MEXIY
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e

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

HUMHU. Y CII0BHUSI MAKCUMyMa U MUHUMYMa.

Cxema IOnra i HaOmronenus uatepdepeHnu. BpemeHHas 1 IpoCTpaHCTBEHHAs! KOTEPEHTHOCTb.
Wutepdepennys B TOHKHX MmiieHkax. Habmonenue konery HploToOHA B OTPayKEHHOM U MPOXOJISIEM
CBETeE.

SABnenue mudpakuuu. Judpakuus Openens u @paynrodepa. Hpunmun [oiirenca-Openens.
Hudpaxus Openens Ha Kpyriaom orBepcTud. 30Hbl Dpenens. ['paduyeckuit MeTon croskeHus
aMIUIUTY]L

Hudpakuus @Ppaynrodepa Ha y3koil npsMoiauHeHOM 1menu. [udpakiuoHHas pelieTka Kak
COBOKYIIHOCTh KOHEYHOI'O YUCJIa IIETIEH.

Tennooe nznydyenue tena. 3akon Crepana-bonbumana. 3akoH cMemienus Buna. ['unoresa [Tnanka.
®otorddext. 3akonsr CroneroBa. Dopmyna DHIITENHHA.

®orounsl. JlaBnenue ceera. KopryckyIsspHO-BOJIHOBOM yallu3M CBETA.

Paccesnue ¢orona Ha cBoO60oaHOM 3n1ekTpone. Popmyna KomnroHa.

BonHoBble cBoiicTBa yactul. JlnuHa BONHBI A€ bpoinsa. DKclepUMEHTAIbHBIE MOATBEPKICHUS
TUmnoTessl ae bpoitns.

[Tpuniun HeompenenenHocTH. CooTHouleHne HeompenaeneHHoctell ['eizenbepra. OcobGeHHOCTH
IIpolecca U3MEPEHUS B KBAHTOBOM MEXAHMKE.

dusnueckoe UCTONKOBaHUE BONH je bpoiins. BomnoBas ¢yHkius u ee cpoiictBa. [ImoTHoCTh
BEPOSTHOCTH OOHAPY)KEHUS YACTULIBI.

OcHoBHast 3ajaya KBAaHTOBOM MexaHMKW. HecranmoHapHoe M CTalMOHApHOE YypaBHEHUE
IlIpénuurepa.

Yacruua B 0THOMEPHOI OECKOHEUHO! MPSIMOYTOJIbHOM NOTeHLIMaIbHOU siMe. KBaHTOBaHUE SHEPTUU.
CoOcTBeHHbIE (PYHKIIUN COCTOSIHUS YaCTHUIIBI.

[TpoxoxaeHre YacTUIIbI Yepe3 MOTEeHIINaIbHbIN O6apsep. TyHHETbHBIN 2P heKT.

KBaHTOBBII rapMOHUYECKHI OCLMIIIATOP.

[Inaneraprass moxenbs atoma. lloctynater bopa. KBanToBanme sHeprum BOAOPOIOINOAOO0HOM
CUCTEMBI.

Wznydyenune BomopoaononoOHex cucteM. CHekTpalbHble cepur aromMa Bojopoaa. OO6oOmieHHas
dopmyna baasmepa.

CHeKTpbl MHOTOAJIEKTPOHHBIX aTOMOB. 3aK0H Mo31H.
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23.
24.

25.

26.
27.
28.

29.
30.

31.
32.

33.
34.
35.

Vpasuenue llpeaunrepa g aroma Bogopoja. KBanropanue Mmomenra ummnyisca. [Ipasuna otdopa.
CnuH snexktpona. KBaHTOBbIE 4HCIla, ONUCBHIBAIOIIME COCTOSHUE 3JIEKTPOHA B aToMe. KpaTHocTh
BBIPOXKJEHUS dHepreTuueckux yposHeu. [Ipunnun [Taymnu.

[TpyHIMO ~ TOXIECTBEHHOCTH OJMHAKOBBIX 4acTUL. bo3oHel u  ¢epmuonsl. KBaHTOBBIE
pacnpeneieHus.

CBoboaHble 1eKTpoHBI B MeTasie. DHeprus @epmu. 30HHast TEOPHsI TBEPBIX TE.
DIEKTPONPOBOAHOCTb METAUIOB U OJIYIPOBOIHUKOB. CBEPXIIPOBOAUMOCTD.

SBnenue panmoakTuBHOCTH. OCHOBHOHM 3aKOH PaJuMOAaKTUBHOro pacmana. IlocrosHHas pacnapna.
Ilepuon nomypacnaza.

CocraB 1 XapakTepUCTUKU aTOMHOTO siapa. KanensHas Mmozaens. PazMep u ciiuH sapa.

Macca u 3Heprusi CBSI3M aTOMHOIO sJipa. 3aBUCUMOCTb YAEIbHOM 3HEPIusi CBSI3U OT MaccOBOI'O
yucia. ObosioueqHas MOJEIb Spa.

SnepHble peakuu. DHeprus peakuuu. Peakiuu neineHus 1 CUHTE3a Sep.

PaagnoaxTtuBHbIE psabl. OCHOBHBIE 3aKOHOMEPHOCTH Oi-M3JTydeHus saep. JirHa cBoboaHoro npodera
OL-4acCTHII.

Tpu Buna B-pacnana. Dueprerudeckuii criektp 3-uactui. HeltpuHo.

OcobenHoctu y-u3nydenus saep. [IpoxoxaeHue y-KBaHTOB Yepe3 BEIECTBO.

Knaccugukarus snemeHTapHbIX yacTull. Jlentonsl. JlenToHHsI 3aps.

Anponsl. bapnonnslii 3apsn. KBapkoBast Moienb apoHOB.

IIpumepHBbIii epevyeHb NPAKTHYECKUX 3aJaHui 151 Ik3aMeHa (1 cemecTp)

3ajaua 1. J[BikeHne Tea Maccoii 2 KT 3a7aH0 ypaBHernem: 5 = O t*+3t+2 , TJIe TyTh BHIPaXKEH B
MeTpax, BpeMs - B ceKyH1ax. HallTu 3aBHCUMOCTb YCKOPEHUS OT BpEMEHH. BrrancanTe
PaBHOJICHCTBYIOILYIO CUITY, IEHCTBYIOIIYIO Ha TEJIO B KOHIIE BTOPOI CEKYH/IbI, U CPEIHIOI0 CHITY 3@ 3TOT
MIPOMEKYTOK BPEMEHHU.

3amaua 2. Touka aBmwketcs B iockoctd XOY 1o 3akony: X = 2t; y = 3t(1 — 2t).

Haiitu: 1) ypaBuenue tpaektopuu Y = f(X) u m300pa3uth ee rpaduuecku; 2) BeKTop ckopoctd V; 3)
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YCKOpEHHUsl & B 3aBUCUMOCTHU OT BpeMEHHU; 4)MOMEHT BpeMeHU tp, B KOTOpBII BEKTOP YCKOpEHHUs a
COCTaBJIAET YIoJ 1/4 ¢ BEKTOPOM CKOPOCTH V.

3agauya 3. OgHOPOAHBINA cTepxKeHb IMHOW (=1 M MOXeT cBOOOHO BpaIlaThCsl BOKPYT TOPU3OHTAIBHOM
OCH, MPOXOSIIECH Yepe3 OJIMH M3 €ro KOHLOB. B apyroi koHel yaapsieT myjs Maccod M=7 r, Jersmas
NEPIEHIUKYJIIPHO CTEP>KHIO M €r0 OCH BpallleHus, U 3acTpeBaeT B HeM. Omnpenenutb maccy M cTepxHs,
€CIIi B pe3yJibTaTe MONaJaHusl MyJu OH OTKJIOHUJICS Ha yroj 0=60°. TIpHHATb CKOPOCTH nynu V=360 m/c.
Cunrare M»m.

e

3agaua 4. [llap maccoit m; = 5 Kr ABMXKETCA CO CKOPOCThIO V1 = 1 M/C U CTaIKUBAETCS C MOKOSIIUMCS
mapoM maccoi My = 2 kr. Onpeaenuts ckopoctu U; u U, mmapoB nocie yaapa. Yaap cuutaTh aOCONMIOTHO
YIPYTUM, IPSAMBIM, HEHTPAIbHBIM.

3anaua 5. 3a npomexyrok Bpemenu t=10 ¢ yactuna npouia 3/4 okpyxHoctd paguycom R=160 cm.
Haiitu: 1) cpenHioro cKopocTbh IBMKEHHSI <V>; 2)MOAYNb CpeIHEH CKOPOCTH nepeMemeHH;{|<v>|; 3)
MOJIy/b CPEIHEr0 BEKTOPA MOJTHOrO YCKOPEHHS | <a>|, ecim 4acTHIia ABHTAIach M3 COCTOSIHHS TOKOS C
IIOCTOSIHHBIM TaHI'€HIIMAJIbHBIM YCKOPEHHUEM a .

3agaua 6. /[Ba Mons KuCIOpOJa HM30TEPMHUYECKH CXalld, a 3aTeM HW300apUYecKd PaCHIMPUIH 0
nepBoHavYaibHOTO 00bema. M3BectHo, uto P1=550 kIla, V1=9- 10'3M3, a cpenHsd KBaJpaTU4Hasi CKOPOCTh
JBUKEHHSI MOJIEKYJT B KOHEYHOM COCTOSIHMM paBHa 720m/c. Ha CKONBKO M3MEHUTHCS KOHEUHAs! CPEIHSS
KHHETHYECKasi SHEPIrHs €ro MOJEKYyJl OTHOCHTEIhbHO HadanbHOW. [IpenctaButh Tpaduku OMUCAHHBIX
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nporieccoB B koopauHaTax V-T.

3apaua 7. A30T HaxXOJUTCA B 3aKPBITOM cocyae o0bemoM 3 11 ipu Temreparype 27°C u naBieHuu 3 aTm.
[Tocne HarpeBaHus 1aBJICHUE B COCY/IE MOBBICKIOCH 110 25 atM. Onpenenuth: 1) Temmeparypy a3ora mocie
HarpeBaHust; 2) KOJUYECTBO TeIlia, COOOMEHHOTO a30Ty.

3anaua 8. Haiitn msmenenne AS sHTponuy npu npespamtennn ibaa (t= —20°C) maccoii m=10 r B map
(t,=100°C).

3apaua 9. B Tpex BepuinHax KBajpaTa co CTOpoHOM a=40 cM HaxoHIATCs OJMHAKOBBLIC IMOJOKUTEIbHBIC
3apsabl o 6,4 HKn kaxaeiid. HallTu HanpsKeHHOCTh M MOTEHIMAT DJIEKTPUUECKOTO TOJsS B YeTBEPTOU
BepinHe. Paccuntarh pa3HOCTH MOTEHIIMATIOB MEX/1Y IIEHTPOM KBaJpaTa U YETBEPTOU BEPIINHOMN

3amaua 10. Onpenenuts CHIy TOKa, TEKYIIEro Yepes aneMeHT &,, ecin £=1 B, & =2 B, & =3 B, r=1 Om,

r,=0,5 OmMm, rs=1/3 Om, R4=1 Om, Rs=1/3 Om.

3angaua 11. beckoHeuHO ATMHHBIN IPOBOJAHUK U30THYT TaK, Kak 3TO N300pakeHO Ha pucyHke. OnpeaenuThb
MarHUTHYIO HHAyKOuto B moms, co3maBaemoro B Touke O Tokom | = 80 A, TekymuM 1o MPOBOIHHKY.
[Tpunsts r = R/2, rne R=1 m.

3agauya 12. Kpyrosoii BuTok paguycom R=15,0 cM pacrojiokeH OTHOCHTEIbHO OECKOHEYHO JJIMHHOTO
IIPOBOJIA TaK, YTO €ro INIOCKOCTh MapasuiesbHa nposoay. [leprnenaukynsp, BOCCTaHOBIECHHBIN Ha IIPOBOJ, U3
IIEHTpa BUTKA, SIBJIIETCSI HOPMAJIBIO K IJIOCKOCTH BUTKAa. Cuia Toka B npoBoje |1=5A, cuia Toka B BUTKE
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toku l,=1A. PaccrosiHue OT 1ieHTpa BUTKa 10 mpoBoaa =20 cm. OnpeaeanTe MarHUTHYIO UHAYKIIUIO B
LEHTPE BUTKA

3agauya 13. Ha paccrostHuu a = 1 M OT JUIMHHOTO NPSMOT0 IPOBOJAA ¢ TOKOM | = 1KA HaXOQUTCs KOJIBLO
paauycoM I = 1 cm. Kosb11io pacnoioskeHo Tak, YTO MarHUTHBIA MOTOK, MPOHU3BIBAIOIIHMA €ro, MaKCUMAJICH.
Onpenenure, Kakou 3apsiJi MPOTEUET 110 KOJIbILY P BBHIKIIOYEHUH TOKA B ITpoBoje. CopoTUBIEHUE KOJIbIla
R =10 Om.

IIpuMepHbIii NepeyeHb NPAKTHYECKUX 3a/IaHUI 11 IK3aMeHa (2 cemecTp)
3apaua 1. KenTwiii cBeT HaTpusi, KOTOPOMY COOTBETCTBYIOT JUIMHBI BOJIH A1=589HM u A,=589,59HM,

najaeT Ha Ju(pakIUOHHYIO pemeTKy, uMeroryio 7500 mrpuxos/cM. OnpeaenuTs:

1. HaubGomnpmmwmii mopsaoK MaKCUMyMa Ui TOTO CBETA;

2. YTIOByIO IUCTepCHo TU(GPAKIIMOHHON PEIIETKY;

3. Iupuny pemeTkn, HEOOXOAUMYIO JUIS Pa3pEHICHUs ITUX IBYX JTHHHIA.
3anaua 15.Yroa o Mex 1y MI0CKOCTIMU MPOITYCKaHUsI TOJISIpU3aTopa v aHAIN3aTopa paBeH 45 ° Bo ckonbko
pa3s yMEHBIINTCS HHTEHCHBHOCTh CBETA, BHIXOIIIETO U3 AHAIH3ATOPA, ECIIH YToN yBennduth 10 60°?

3angaua 3.Beimykias TuH3a pajnyca paBHOTO 16 ¢cM compurKacaeTcst Co CTEKISHHOM 1acTuHON. KoHTakT
JIMH3bI U TUTaCTUHBI UAeanbHbId. J{nuHa BoHbl cBeta S00HM. [ToyunTh BeIpaXkeHus Ui paillycoB CBETJIBIX
U TEMHBIX KOJIC U HalTH paanycC mAToro CBETJIOro KoJjbua.

3agaya 4. MakcuMyM CHEKTpaJbHOM MJIOTHOCTH SHEpreTHueckoi cBeTumMocTy CollHIIa TPUXOIUTCS Ha
nuHy BoaHbI 0,48MkM. Cunras, uyro COJHIIE U3JIyH4aeT KaK YEPHOE TEJ0, ONPEACTUTE:

1. Temmneparypy ero noBepXHOCTH;

2. MOoUIHOCTb, U3TYy4aeMyI0 €ro HOBEPXHOCTBHIO.

3apaua 5. IIpu HEKOTOpOH 3ajep’KUBAIONIEH PAa3HOCTH MOTEHIMATIOB (DOTOTOK C TMOBEPXHOCTU JIUTHS,
OCBEIIAEMOTO JJIEKTPOMArHUTHBIM H3JyY€HUEM C JIJTMHOW BOJHBI A9 , Ipekpamaercs. M3MeHuB minuHy




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

BOJIHBI W3JydeHHUs B 1,5 pasa, yCTAaHOBWJIM, YTO JUIS HpeKpaiieHus (pOTOTOKa HEOOXOIUMO YBEIUYUTH
3aJICP)KUBAIOIIYI0 PAa3HOCTh MOTEHIIMAIOB B 2 pa3za. Pabora BhIXOaa 3JIEKTPOHOB C MOBEPXHOCTH JIMTHS
Agx=2,39 5B. Beruncnure Ag.

Sanaqa 6. Kakast yacTh Ha4aJIbHOI'0 KOJUYECTBA aTOMOB pacnnagacTcAa 3a OAWH roa B palMOaKTHBHOM

usotore Th?% . [lepuon nonypacnana T=7* 10° ner.

3amaua 7. ®oroH ¢ sHepruecii £=3,02M>3B B mosie TXKEIO0ro sapa MPEeBPaTUIICS B APy JIEKTPOH-IO3UTPOH.
[TpuHMMast, 4TO KUHETUYECKAasi SHEPTUs ANEKTPOHA U MMO3UTPOHA OJIMHAKOBA, ONPEICIUTE KUHETUYECKYIO
SHEPTHUI0 KaXI0H YaCTHUIIBL.

. 235 . .
3agauya 8. Onpenenute CyTOYHBIA PacXo]l YUCTOTO ypaHa goU™™ aTOMHOI 371eKTpOCTaHIEe MOIIIHOCTHIO
235
300MBT, ecniut ipu neneHuu  9U™ 32 oguH akT Aenenus Beiaensiercs 200MsB sHeprum.

+
3agaua 9.Beruncnuth nocrosiHuyro Punbdepra, ecinu n3BecTHO, 4TO /Ui HOHOB He'™ pa3sHOCTH JUIMH BOJIH
MEX/y TOJIOBHBIMU JIMHUAMHU cepuu banbmepa u Jlaiimana AA=133,7aMm.

3anaua 10. Haiitu pa3HOCTb SHEpIruu CBSI3U on' u 1p1 B s/Ipe sB™..




0) Ilopsaoxk mnpoBedeHHs TPOMEXKYTOYHOH AaTTeCTAIMH, MOKA3aTeJId M KpPUTEpUHU
OlleHUBAHUSL:

[TpomexyTouHass arrectanus To AuciuiuinHe «Du3uka» BKIIOYACT TEOPETHUECKUE
BOIIPOCHI, TIO3BOJISIONINE OICHUTh YPOBCHb YCBOCHHUSI OOYUAIOIIMMUCS 3HAHUH, M TIPAKTHYECKUE
3a/1aHusl, BBISBISIFOIINE CTENIEHh COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, MPOBOIUTCS B (hopMe
sk3ameHa (1, 2 cemecTp) 1 3adera ¢ omeHKoH (3 cemectp).

JK3aMeH — YCTHBIN, KJIacCHYecKuid. B kakiom Ousere 2 TeopeTHdecKux Borpoca u 1 3a1aqa.
s momydenus oneHkd «OTIMYHO» WIH «XO0pOII0» 00s3aTeIbHO MPAaBUIILHOE PEIICHUE 3a1a4H.

Kpurepun BbicTaB/IEHUS IK3AMEHAIIUOHHOM OLEHKM:

— Ha OLEHKY «OTJIHYHO» — OOydaloluiCs JOJDKEH II0Ka3aThb BBICOKUI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4YecKoe U IIIyOOKoe 3HaHMeE
y4eOHOT0 Marepuaja, CBOOOJHO BBINNOJHATH MPAKTHYECKUE 3aJaHHsi, CBOOOJHO ONEpUPOBATH
3HAHUSMM, YMEHUSIMU, NPUMEHATh MX B CUTYAIUSX IOBBIIIEHHON CI0XHOCTH; OOy4aroIuics
JOJDKEH 00y1aaTh 3HAHUSMU HE TOJIBKO Ha YpPOBHE BOCIpPOM3BEIEHUS U OOBICHEHUs
UH(pOPMALIMY, HO U UHTEUIEKTYyaJbHBIMU HaBbIKAMHU PELICHUs MPOOJIEM U 3ajjady, HaXOXKJIEHHs
YHUKAJIBHBIX OTBETOB K MPOoOJIeMaM, OIIEHKH U BBIHECEHUSI KPUTUYECKHUX CY)KICHHIA;

— Ha OULEHKY «XO0pomo» — oOyuaromuiics JO0/DKeH II0Ka3aTh CpeJHUM YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIE OIINOKU, HETOYHOCTH, 3aTPyJHEHUS IIPU aHATUTUYECKUX ONepalusix, HepeHoce
3HAHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaLUU;

— Ha OILICHKY «YAOBJIETBOPUTEJBHO» — CTYAEHT JOJDKEH I0Ka3aTh INOPOTrOBbIH YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, TO €CTh OH JOJDKEH HMEThb 3HaHWs Ha YpPOBHE
BOCIIPOU3BEICHUS U 00BsCHEHUs MH(POPMALIMK, UHTEUIEKTyalbHbIE HABBIKM PELIEHUs MPOCTHIX
3aa4; B XOJI¢ KOHTPOJBHBIX MEPOIPHITUN IOMYCKAIOTCS OIIMOKH, MPOSBISETCS OTCYTCTBHE
OTJICJIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00Y4aOLUIICSI UCIBITHIBACT 3HAYMTEIbHbIC 3aTPYAHEHUS
IIPU ONEPUPOBAHUU 3HAHUAMU U YMEHUSAMHU [IPU UX MEPEHOCE HA HOBBIE CUTYaIIUH.

— Ha OLIEHKY «Hey/0BJIeTBOPUTEIbHO» — PE3Y/IbTaT 00yYeHHs HE JOCTUTHYT, KOMIETEHIUHN HE
c(opMUPOBaHbI, CTYJICHT HE MOXKET M0Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEACHUSI U OOBICHEHUS
UH(pOpPMaLIMU, HE MOXET II0Ka3aTh HHTEJUIEKTYyaJIbHble HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

3a4éT ¢ oneHKol 00yJaronrecs Moy4aroT B pe3yIbTaTe BRIIIOJHEHHS BCEX BHIOB padoT,
IOPEIYCMOTPEHHBIX B 3 ceMecTpe M3Yy4YeHHs IUCHUIUIMHBL. Bce BHIbl paboOT OLIEHUMBAIOTCS
IIPENOIaBaTeNIeM, COTJIACHO YCTAHOBJIEHHOM PEWTHHIOBOM IIKaje Ui JAHHOrO ceMmecTtpa. B
ciyyae HeBblodHeHUs oOyuatrommmes 20% - 30% ot obmero uucna BHUIOB padoT,
IPEIyCMOTPEHHBIX B 3 CEMECTpe WJIM MNpU BO3HUKHOBEHHM CIOPHBIX CHUTYyallUd, 3auer
npoBOIUTCS B hopMe cobeceoBaHMs TI0 BOIPOCAaM U 3aJJaHHUSIM COTJIACHO TMEPEUHI0 BOIPOCOB U
IIPAaKTHUYECKUX 3a/IaHUM K 3a4ETY C OLIEHKOM.

Kpurepun BoIcTaB/IeHUS 3a4€THOM OLICHKH:

— Ha OLICHKY «OTJIHYHO» — PE3YIbTUPYIOIINI PEUTUHT 00yJaroerocs JOJIKEH COCTaBIIATh
85 — 100% ot MakcuMalbHOM cyMMBbI 6ayioB 3a ceMecTp. OOydaronmiics MoKa3bIBaeT BEICOKUI
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHILIUH, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TiIy0okoe
3HaHUE Y4eOHOro mMarepuaina, CBOOOJHO BBIINOJHIET MPAKTUYECKHE 3aJaHMs, CBOOOJHO
OlepupyeT 3HAHUSMHU, YMEHHUSMH, HAaBbIKAMHM INPUMEHEHHS MX B CHUTYalUsX IOBBIIIEHHOMN
CJIOKHOCTH;

— Ha OIIEHKY «XO0POILLI0Y» — PE3yIbTUPYIOLUINI PEUTHHT 00y4arouIerocs J0MKEeH COCTaBIIATh
70 — 84% or MakcuMaJIbHOW CyMMbI 0ayuioB 3a cemecTp. OOydaromuiicss J0JKEeH MO0Ka3aTh
CpeIHU ypoBEeHb C(POPMHUPOBAHHOCTU KOMIETEHIIMI: OCHOBHbBIE 3HAHUS, YMEHUSI OCBOEHBI, HO
JIOMYCKAIOTCS HE3HAYUTEIbHbIE OINMOKH, HETOYHOCTH, 3aTPyJHEHUs IpU aHATUTHYECKUX
orepanusx, NepeHoce 3HaHU U yMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYaALINU;

— Ha OIICHKY «Y/10BJI€TBOPHUTEIbHO» — PE3yIbTUPYIOLIHIA peHTHHT 00y4aroIerocs 10KeH
coctaBiATh 50 — 69% oT MakcuManbHON cyMMbl OaiioB 3a cemecTp. CTyAeHT JOJIKEeH MOoKa3aTh
MIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, TO €CTh OH JOJDKEH MUMEeTh 3HaHMS Ha
YpOBHE BOCIPOU3BEACHUS U OOBSCHEHHS] MH(OPMALIUY, UHTEJUIEKTYalbHbIE HABBIKM PEILECHUs



OPOCTBIX 33/7a4; B XOJ€ KOHTPOJBHBIX MEPONPHUATHH JOMYCKAIOTCS OIIMOKH, MPOSBIISIETCS
OTCYTCTBUE OTJCIBHBIX 3HAHWH, YMEHHUH, HAaBBIKOB, OOYYAIOIINICS UCTIBITHIBACT 3HAYNTEIBHBIC
3aTpyAHEHU IPU OIIEPUPOBAHNY 3HAHUAMU U YMEHUSAMU IIPHA UX [IEPEHOCE HA HOBLIE CUTYAIIUU.
— Ha OLICHKY «HEY/A0BJIeTBOPUTEIbHO» — PE3YIbTUPYIOLIHIA PEUTHHT 00Y4alOIIerocsi COCTABISET
meree 50% OT MakCUMalbHOW CyMMBI 0aJlIOB 332 CEMECTp pe3yabTaT oOyueHHs] HEe JOCTHTHYT,
KOMIICTEHIIMM He C(GOPMUPOBAHbI, CTYAEHT HE MOXKET I[I0Ka3aTh 3HAHUS Ha YPOBHE
BOCITPOM3BCACHUS U OO0BSICHEHHS I/IH(I)OpMaI_II/II/I, HC MOXCT ITOKAa3aTb UHTCIJICKTYAJIbHBIC HABBIKU
peLIeHus MPOCTHIX 3a1ad.



