banakoBckuii HKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
«HanuoHanpHbIN UCCIEN0BATEIbCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa « ®dusnka 1 eCTeCTBEHHOHAYUYHbIE TUCIUIUINHBD)

PABOYAS ITPOI'PAMMA
1o aucuuruimae «Prusukay

HanpasieHusi HOATOTOBKHU
«13.03.01 TennosHepreTUKa 1 TEMIOTEXHUKA

OcHoBHas HpO(l)eCCl/IOHaJII)HaH 06p330BaTeﬂbHaﬂ nmporpamMmma
«HpOMBIIHJ'IeHHaH TCIIJIOOHCPICTHKA»

Kpasmmduxkanus BbINyCKHUKA
bakamasp

®opma 00yueHust
OYHO-3a0YHast

bamakoBo 20



He.]'[l) OCBOCHUSA ITUCIUILIMHBI.

- (hopMupoBaHKE HABBIKOB U IPHEMOB HAYYHOT'O METO/A MTO3HAHHUS;

- obecriedyeHne HEOOXOAMMOIO YpPOBHS 3HAHMM JJIs1 YCBOCHMSI CMEXKHBIX OOIIETEOPETHYECKHX H
CIELIUAJIBHBIX KYPCOB;

- BBIPa0OTKa TBOPYECKOI'O MOJIX0/A K PELICHNIO HAyYHO-TEXHUYECKUX 3a1a4 U Mpo0seM, ¢ KOTOPbIMU
OyaylmemMy CequaIuCTy MPUAETCS CTOJKHYTHCS Ha IIPOU3BOJICTBE.

3aauy U3y4eHUsl TUCUUIUINHBIL:

- CO3[JaHHE Y CTYACHTOB OCHOB JOCTaTOYHO IIUPOKOW TEOPETHUECKON MOATOTOBKH B 001acTh (PU3HKH,
MO3BOJISIOIIEH OPUEHTUPOBATHCS B MOTOKE HAYYHOW, TEXHUYECKOH MH(POpPMALMU U oOecneunBaromen um
BO3MOXHOCTb HCIIOJIb30BaHUSI HOBBIX (PM3MUECKUX MPHUHLMIIOB B TE€X OOJACTSIX TEXHHKH, B KOTOPHIX OHH
CIELUAIN3UPYIOTCS,

- popMHpOBaHUE y CTYIEHTOB HAyYHOI'O MBIIUICHUS, B YACTHOCTH, IPAaBUIIBHOCTH TOHUMAaHUSI TPaHULL
IPUMEHUMOCTH Pa3JIMYHBIX (PU3MYECKUX IOHATUN, 3aKOHOB, TEOPUH W YMEHMH OLEHMBATh CTENEHU
JIOCTOBEPHOCTH PE€3YyJIbTAaTOB, ITOJYYEHHBIX C IIOMOIIBK) OSKCIEPUMEHTAIBHBIX WM MAaTeMAaTHYECKUX
METOJI0B MCCIIEAOBAHNU;

- YCBOGHHE OCHOBHBIX (PM3MUYECKMX 3aKOHOB M SIBICHUH KIACCHYECKOM M COBPEMEHHOW (hM3HKH,
METOA0B (PU3NYECKOT0 UCCIIECIOBAHUS;

- BBIpaOOTKa y CTYJICHTOB NPUEMOB W HABBIKOB PEHICHHS KOHKPETHBIX 33/1a4 M3 Pa3HBIX oOiacTen
(GU3uKH, TOMOTaONMUX B JalbHENIIEM CTYA€HTaM pellaTh MPaKTUUECKUE 3aJauu.

- O3HAKOMJICHHE CTYJICHTOB C COBPEMEHHOM ammapaTypoi, BBIYMCIUTEIbHON TEXHUKOW U BBIPAOOTKA
HAYaJbHBIX HABBIKOB ITPOBEEHUS HAYYHBIX HCCIICIOBAHUM.

MecTto qucuumiuHbl B ctpykrype OOII BO

Juctummmaa «DPu3nka» BXOIUT B 0a30BYIO 4acTh 00pa30BaTEIBHON MPOrpaMMBbl, y4eOHOTO IIJIaHa,
ABJIIETCS OCHOBHOM U1 MOCIENYIOIINX AWCLHMIIMH, W3y4aeMbIX 110 HANPABIEHUIO IOATOTOBKH
«TemnyosHepreTuka U TEIIOTEXHUKA» M M3Yy4aeTcsl CTyJEeHTaMHU Ha NEpBOM Toay OO0y4deHHs B MEPBOM U
BTOPOM CEMECTpaXx.

IlepevyeHb TUCIMITIIMH, YCBOEHUE KOTOPBIX HEOOXOAMMO CTYACHTaM JJIs U3ydyeHus kypca «Dusuka»
COCTaBJISIOT AUCUMILTNHBL, n3ydaeMble B MOY COILL: «®usuka», «Anredpay, «'eomeTpus».

Teopernueckne 3HaHUSA, TOJYyYEHHBIE IO OCBOEHHUIO JTUCIUIUIMHBI, SBJISIOTCS Oa30BBIMHU IS
U3YYEHUS OCHOBHBIX AMCLMILUINH, (POPMUPYIOUIMX KOMIIETEHTHOCTHYIO MOJIETb BBINYCKHHMKA W MPOoduib
MOJIFOTOBKHU.

Komnerenuun oOyuawuerocs, ¢opmMupyeMbie B pe3yjbTaTe OCBOCHHS

JUCIHHUITIIINHBI
B nporiecce ocBoeHuUsI JaHHOM JUCHUIUIMHBL y CTYJEHTa (POPMHUPYIOTCS CIIEAYIONINE KOMIIETEHINH:
YHUBEPCAJIbHBIE
Ko
A HanmeHnoBanue
KOMIIETEeH WHanuKaTopsl JOCTHKEHHUS KOMIIETEHIIH
KOMIIETEHINH
y2078
YK-1 Crniocoben ocymectBiATh | 3-YK-1 3Hath: MeToauku cOopa U 00paboTKK MH(pOpPMAIIUH;
MONCK, KPUTUYECKUN aHAJIHM3 | aKTyalbHBIE POCCHHCKHE H  3apyOeKHbIE  HCTOYHHKH
U cuHTe3 uH(popMmalnm, | ”HpopMauuu B cdepe NpohecCHOHATBLHON NesITeIbHOCTH,
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MIPUMEHSTh CHUCTEMHBIN
OJIXO0M IS peleHust
MOCTaBJICHHBIX 3a/1a4

METOJ] CUCTEMHOT'0 aHaJIN3a
V-VK-1 VYMmerb: npuMEHSTh METOAMKHM IIOMCKa, cOopa H
00paboTkn  wHGOOpPMAIMU;  OCYHIECTBIATh  KPUTHYCCKHUI
aHaM3 M CUHTE3 WHGPOPMALMHU, IOJNYYCHHOH W3 pa3HbBIX
HMCTOYHUKOB

B-YK-1 Bnagerp: meromamu momcka, cOopa u o0OpabOTKH,
KPUTHYECKOI0 aHallM3a M CHUHTe3a MH(OpMAalMU; METOIUKOM
CHCTEMHOT'0 TIOJIX0/1a JIJIsl pEIICHHsI TOCTABJICHHBIX 337134

VYKE-1 Crnocoben ucnoib3oBaTh | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYUYHBIX
3HAHUS €CTECTBEHHOHAYYHBIX | IMCUUIUIMH, METOAbl  MaTEeMaTHYeCKOro  aHaiu3a U
JUCITUTLINH, MPUMEHSITh | MOJICIIMPOBAHUS, TEOPETUYECKOTO W IKCIEPUMEHTAIBHOTO
METOJIbl ~ MaTeMaTU4eCKOro | UCCIEeI0BaHUs
aHanu3za u wmojenupoBanus, | Y-YKE-1 YMmers: ucnosb30BaTh MaTeMaTHYeCKUE METOJIBI B
TEOPETUUYECKOIO U | TEXHUYECKUX  NPUIOKEHUSAX, PaCCUUTHIBATH  OCHOBHBIE
IKCIIEPUMEHTAILHOTO YHCIIOBBIC XAPaKTCPUCTHKH CIIy4alHBIX BEJIHYMH, pelIaTh
UCCIIeTOBaHUS B | OCHOBHBIE 3aJ]aud MaTEMAaTHYECKON CTAaTUCTHKHU; pelIaTh
MTOCTABIICHHBIX 3a7]a9ax TUTIOBBIC PACUYCTHBIC 33291

B-YKE-1 Bnagers: MeTomaMu MaTeMaTHYECKOrO aHalIu3a U
MOJICTTUPOBAHUS; METOJaMH peIlIeHUs 3a7ad aHaluza |
pacdera XapaKTCPUCTUK (PU3NICCKUX CHCTEM, OCHOBHBIMHU
npueMamMu  OOpabOTKM  SKCIEPUMEHTAIBHBIX  JIAHHBIX,
METoJMaMu  PabOTBl € TPHKIATHBIMH  [POTPAMMHBIMHU
MIPOYKTaMH

YKII-3 Cnocoben  crtaButh cebe | 3-YKI[-3 3HaTh: ocHOBHbIe mpueMbl 3P(HEKTUBHOTO

o0Opa3oBaTeNbHbIC 1EIH, IO
BO3HHKAIONINE  JKHU3HEHHBIC
3aJauu, NOJOUPaTh CIIOCOOBI
peuieHus " cpencTaa
pazButusg (B TOM 4YHCIE C
UCIIOJIb30BaHUEM I (PPOBBIX
CPEICTB) JIPYTHX
HEOOXOJMMBIX KOMITETCHIIUH

YIIpaBJICHHUA COOCTBEHHBIM BPEMCHCM, OCHOBHBLIC MCTOIHUKH

CaMOKOHTpPOJIs, CaMOpa3BUTHA U caMoOoOpa3oBaHUs Ha
MPOTSKEHUH BCEM JKU3HM C MCIIOJIb30BAHUEM LHU(PPOBBIX
CpeAcTB

V-VYKII-3 YMers: 3¢ (HeKTUBHO IIJIJAHUPOBATH 51

KOHTPOJUPOBaTh COOCTBEHHOE BpEMsl, HCIOIb30BATH METO/bI
CaMOpETyJISIMM, CaMOPa3BUTHS M CaMOOOyYEHHUsI B TEUECHHE
BCell JKU3HU C NCHOJIb30BaHNEM LIU(POBBIX CPEACTB

B-VKII-3 Buagets: merogamu yrpaBi€HHs COOCTBEHHBIM
BpEMEHEM, TEXHOJIOTUSIMH MPUOOPETEHUs, UCHOIb30BAHUS U
OOHOBJICHHUS ~ COLMOKYJIBTYPHBIX M  NPOPECCHOHANbHBIX
3HAHWUW, YMEHUHN, U HAaBBIKOB; METOAMKAMHU CAMOPA3BUTHUS U
caM000pa3oBaHMs B T€UEHHE BCEHl KU3HU C UCIIOJIb30BaHUEM
HU(POBBIX CPEICTB

obmenpodeccruoHanbHbIE

Kon
HaumenoBanue WHaukaTopsl JOCTHKEHUS
KOMITETEeH
KOMIIETCHITIH KOMIICTEHITHH
UH
OIIK-2 Crocoben  mpumeHsaTb  coorBercTByromwmid | 3-OITK-2 3HaTh: OCHOBHbIE
¢u3MKO-MaTeMaTUYECKUN  ammapaT, METOJbl | MaTeMaTH4YeCKue NPUIO0KEHUS u

aHaIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
HCCIIEIOBAHUS
perieHnu Tpo(ecCHOoHaNbHBIX 3a/1a4

OKCIICPUMCHTAJIIBHOT'O

(i)I/ISI/I‘-IeCKI/Ie 3aKOHBI, SABJICHUA U ITPOLCCCHI,

IIpU | HA KOTOPBIX OCHOBAHBI ITPUHIIUIILL JIefCTBUS

00BEKTOB npodeccuoHanbHOM
NesITebHOCTH, a  Takxke ammapar
TEOPETUYECKOTO W OKCIIEPHUMEHTAIBLHOTO
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HCCIIEI0OBaHUS

V-OIIK-2 VYMeTb: NPUMEHATH OCHOBHBIE
3aKOHBI MaTeMaTHKH, bu3uku U
TEXHUUYECKUX HAyK IpU MOJEIUPOBAHUU
TEXHOJIOTUYECKUX ITPOLIECCOB

B-OIIK-2  Bnazmers:  MaTeMaTH4eCKUM
anmnapaTroM, METOJaMH TEOPETUYECKOro |
9KCIIEPUMEHTAIILHOTO MCCIIEA0BAaHUSA IIpU

peuieHny mpodeccuoHaNbHBIX 3a1a4

3agaum BOCIIMTAHUSA, PCAIU3YEMbBIC B PAMKaX 0CBOCHUHA TUCHHUIIIMHBI
B npouecce 0cBOCHUS JAHHOW TUCLHUILIMHBI PEATU3YIOTCS CIEAYIOIME 3a0a4 BOCIIUTAHUS:

Hanpasienue Co3nanue ycioBuii, HUcnoab3oBanue BoBieuenne B
/uesun o0ecrevuBaOIIMX BOCIIUTATEIBHOTO Pa3HOIJIAHOBYIO
NOTEeHIHAJIA y4eOHOM BHeY4eOHYI0
AUCHUILTHHBI AesTeJIbHOCTh
[Mpodeccuona | -popmupoBanue KynbTypsl | Microns3oBanue 1.Opranuzanuss ~ Hay4HO-
JIBHOE U | UCCEA0BATEIBCKOMN U | BOCIIUTATEIBHOTO IIPaKTHICCKUX
TPYIOBOE MHYKEHEPHOM MOTEeHIMAA TUCIATUTAH KOH(epeHIuii 1 BCTped ¢
BOCIIUTAHHE nesitensHocTy (B16) poECCHOHATTBHOTO MOJTYJIsS BCAYILHMH CHCLAACTaMI

TUISI (dbopMupoBaHUs
WHXEHEPHOTO MBIIUICHUS |
WHXEHEPHOW KYJIbTYpHl 3a
cuér MPAKTUYECKUX
CTYACHYECKUX MCCIIEIOBaHUMN
COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MPOEKTHOU JIESITEITbHOCTH
CTYJEHTOB IO pa3paboTKe U
ONTUMU3ALNH
TEXHOJOTMYECKUX  CUCTEM,
CBA3aHHOM C  pEIICHHEM
peanbHbIX
MIPOM3BOJICTBEHHBIX  3ajauy;
MIPOXOKJCHUS yepes
pa3zHOOOpa3HbIe UTPOBEIE,
TBOpYECKHE, (PecTUBAIIbHBIE
¢dopmbl, Tpedyromue aHaan3a
CIIOKHOTO 00BbEKTa,
IIOCTAHOBKM ~ OTHOCHUTEJIBHO
HEro  mpeoOpa3oBaTeNbHbIX
3a1a4 JUIsl MX ONTHMAaJIbHOTO
pelIeHus.

OpeanpusaTHii ropoaa u

BETEpaHAMHU aTOMHOU
OTpaciu.
2. Opranuzanus u

MPOBEJICHUE  TPEAMETHBIX
oJMMIIMag MW ydacTuc B
KOHKYypCax

PO eCCHOHAIIBHOTO
MacTepCTBa.

3.Yyactue B €XKEroJHBIX
AKIUAX CTYACHYCCKUX
CTPOUTENBHBIX OTPSIOB




CTpykTypa u cofiep:kaHue Y4eOHOH TUCUMILTHHBI
JucuumumHa npenojaercss cryaeHtam B 1,2-om cemectpax. OOmiasi TpyJO€MKOCTb JUCIUILTUHBI
coctaBisaeT 10 3aueTHbIxX enuumir, 360 ak. Jaca.

Kanenaapublid miiax

Ne Ne HanmenoBanue pasznena Buzpl yaeOHOMN 1eATebHOCTH Atrec | Makcuma
P (Tembl) (dac.) Taust JLHBIN
a e JIUCIIUILINHEI pasmen | Gamr3a
3 o o a, paszzuen
i Bl i % (dpopm
e el g a)

n o = g g

~ = o =
a 3 E 8| & &
aa) = = = @)
1 2 3 4 5 6 7 8 9 10
1 cemectp ‘
1 11 OCHOBHBIE TIOHATHUS U 16 1 05|05 14 T1 25
onpeaeneHus: GU3NKH
1.2 | Mexanuka Herorona 16 1 05105 14
1.3 | 3akoHbBI COXpaHEHUS 18 2 1 1 14
14 Kunemaruka u TuHaAMHKa 18/1 5 1 1111 14
TBEPJIOTO Telia
15 | PemmurcTekas 2003 | 22 11| 1 | 16
MeXaHUKa
1.6 | MonekymnsipHas ¢pusnka 18 2 1 1 14
1.7 | OcHOBBI TEPMOAMHAMUKHI 18 2 1 1 14
2 2.1 | OcHoBbl 25ekTpocTatiku | 18/2 2/2 1 1 14 T2 25
oo | MarauTocTatika B 18 5 1 1 14
BaKyyMe U B BEIIECTBE
YpaBHeHus Makcsesuia
2.3 | KBasucraunonapusie 20/4 212 /1|11 16
TOKHU
HMroro 3a 1 cemectp | 180/10 | 18/6 | 9/2 | 9/2 | 144 50
Bun npomexxyTouHOM arTecTanuu € 50
1 | 2 | 3 | 4 | 5 |6 ]7] 8 [ 9 | 10
2 ceMecTp
3 KonebarensHoe T3 30
31 | Croxroam 4414 | A2 | 202|272 | 36
HEeKTpalibHOE
pasioskeHue
Kunemartrka BOJTHOBBIX
3.2 IIPOIECCOB 23 2 2 1 18
Wntepdepenius u
TUQPaKIUsS BOJH.
33 | Andpaxu Dypae- 42 a2 | 1|2 | 36
OIITHKHU.
4 41 KBaHnToBas ontuka u 22 ) 1 2 18 T4 20
' teopust bopa.
4.2 | OCHOBBI KBaHTOBOM 26/2 4/2 2 - 18




MCXaHHKU

4.3 | AToMHOE PO 22 2 1 2

18

Hroro 3a 2 cemectp 180/10 | 18/6 | 9/2 | 9/2

144

50

50

UTOro | 360/20 | 36/12 | 18/ | 18/

288

Coaep:xkaHue JIEKIHOHHOTO Kypca

Tembl JIeKUMH.
Bomnpocel, oTpadaTbiBaeMble HA JIEKIUU

Bcero
JacoB

YuebHo-
METOIHYECK
oe
o0ecreueHue

1

3

OCHOBHBIC IIOHITUS U OIIPpEACIICHUA d)I/I?;I/IKI/I.

Ipenmer ¢usukn u e€ onpenenenue. CBsA3p € JAPYrUMH HAyKaMu.
Cucrema orcuera u
paguyc-BeKTOp,

Hpocreﬁmﬂe MOACIN MEXaHUYECKOH CHCTEMEI.
CUCTCMAa KOOpAWHAT. Kunemarnueckue  BEIMUYMHEL
MEepeMCIICHUC, CKOPOCTb, YCKOPCHHC, IT1YTh.

OM [1-7]
T [8-17]
VP [36-39]

Mexanvka HproToHa.

NHuepuumanpHasg cucreMa orcdera M nepBbid 3akoH Herotona. Ilonsitue
CHJIBI, IPABWJIO CJIOKEHMs cuil. Bropoi 3akoH Herotona. Tpernii 3akoH
HproToHa u 3aKOH COXpaHEHUs WMIIyJbca. ['paHUIBl INPUMEHEHHUS
3akoHOB Herorona. [Ipumepsl pelieHus 3anad.

3aKOHBI COXPAHECHHUS.

OOmast ¢opMyIHpOBKAa 3aKOHA COXPAHCHHS HMITYJIbca B MEXaHHKE.
Mexanuueckass paborta. Kunernueckas odHeprusa. [loTeHumanbHas
SHeprus. 3aKOH COXPAHECHUSI MEXaHUYCCKON SHEPTHH.

OMU [1-7]
I [8-17]
VP [36-39]

Kunematvka u JMHAMHKA TBEPAOTO TEIA.

AGcomoTHO TBepaoe Teno. [locTynarenbHOe W BpalaTeabHOE ABUKECHUS
TBEpAOro Tena. MOMEHT CHIIbl. YCJIOBHE PaBHOBECHUS TBEPAOrO Tela.
MomeHT WHepIMH TBEPAOTO Tela U MpHUMEpPHl ero pacdyera. OCHOBHOE
ypaBHEHUE JUHAMUKH BpAIlaT€IbHOTO JBWKEHUS TBEPIOTO TeJa,
MMEIOLIETO (PUKCHPOBAHHYIO OCh BpallleHus. MOMEHT UMITyJIbca U 3aKOH
COXpaHEHUs MOMEHTa uMIylnbca. L[eHTp uWHepuuu TBEPIOTO Tea.
CpaBHeHI/IC JABVIKCHUS TBEPAOTO TCJIa C IBMIKCHUEM MaTepHaHBHOﬁ TOYKHN

OcHOBEI PEISATUBUCTCKON MEXaHUKH.

HpI/IHIII/IH OTHOCHUTCIBHOCTHU B MECXaHHKE. HOCTy.]'IaTI)I TECOpHUHn
OTHOCHUTCIBHOCTH. C.]'IGI[CTBI/I}I TCOPHUU OTHOCUTCIILHOCTH. BzanMmocBs3b
MAcCCBI 1 DHCPI'Uuu.

OU [1-7]
TV [8-17]
P [36-39]

MornexynspHas Gu3uka.

OmpeneneHne  CTaTUCTUYECKOIO W TEPMOJMHAMHMYECKOTO METOJIOB
U3y4YeHUs] MAaKpPOCKOIMYECKUX TeJ; UX JOCTOMHCTBA U HEIOCTATKH.
OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOU TEOPHH.
Onpenenenne  uAcalbHOTO Tas3a. ['paHMIBI NPUMEHUMOCTH MOJAEIH
naeanbHOro rasa. Temmeparypa W JaBleHHE C  TOYKH  3pEHUs
MOJIEKYJIADHO-KMHETHUECKOW Teopuu. Ilpumep mns  0gHOATOMHOIO
UEaIbHOIO ra3a. YpaBHEHHE COCTOSHUS WJICAIbHOrO Ta3a (ypaBHEHHUE
Knanelipona-Menyeneesa) .




OCHOBBI TEPMOJIMHAMUKH.

OcHOBHbIE MOHATHS TEPMOJAMHAMUKM, TEIUIONEepesaya U €€ BUJBL
[lepBpiii 3aKkOH TepMOAMHAMUKH. M30TepMUYECKHH, H30XOPHBIH,
n300apHbII IpPOIECChl; HMX H300pakeHHe Ha P-V-guarpamme.
AnmabaTudecKui Mpolecc W €ero ypaBHeHue. Bropoi 3aKOH
TEPMOJMHAMHUKU. DHTponus U €€ cratuctuueckuil cmeica. Llukn Kapao
uaeanbHo  TeruioBoM Mmammbbel u ero K. II. [I.; rpaduueckoe
n300pakeHre pabOThI 32 OJIMH UK UICATHHON TEIJIOBOW MAIIHHEI.

OCHOBBI 3JIEKTPOCTAaTUKH.

DNEeKTpUYECKU 3apsifi U €ro CBOMCTBA. DJIEKTPUUECKOE IOJE U €ro
xapaktepuctuku. Teopema [aycca i 3IEKTPUYECKOTO  IOJS.
IIpoBOAHUK B 3JIEKTPUYECKOM IIOJIE. DHEPrusi 3JIEKTPUUYECKOro I10JIs,
3alaceHHOro B KOHAeHcaTope. Jlumonb B 3JIEKTPUYECKOM  IIOJIE.
[Tonsipusanus QUAIEKTPUKA.

OU [1-7]
T [8-17]
P [36-39]

MarHuTocTaTuka B BaKyyMe U B BEIIECTBE.

3akoH Awmriepa JUIsi B3aMMOJEWCTBUS AJIEMEHTOB TOKa. 3akoH buo-
Capapa-Jlannaca. IIpumepsl pacuera MAarHUTHOTO IOJSA ISl KPYyrOBOTO
BUTKa C TOKOM M OECKOHEYHO JUTMHHOTO MPSIMOJIMHEHHOTO MPOBOJHUKA.
MarHeTuKH U UX BUJIBIL.

YpaBHeHus MakcBeiia.

SIBIeHUE PIEKTPOMArHUTHOW MHAYKIHMH, WHAYKTUBHOCTH, CAMOWHITYKIIHSI.
Tok cMmenieHus. YpaBHeHUss MakcBelia B MHTETpalbHOU Gopme, TUTOCKast
HIIEKTPOMAarHUTHAsE BOJIHA. YpaBHEHUss MakcBemna B auddepeHnaabHomR
dbopme. MarepualibHbIC YpaBHCHHSI.

KBazucraimoHapHbIe TOKH.

Onpenenenue KBa3HCTALIMOHAPHOT O TOKA. [Tpumepsi
KBa3HCTALIMOHAPHBIX TOKOB, rpaduueckas UMHTEpIpeTaLus
XapaKTEPUCTUK JIaHHBIX TOKOB TMPU TOMOIIM METOJAa BEKTOPHBIX
JMarpaMM.

Hroro

18

KonebarenbHoe ABMKEHUE.

Bunsl konebanuii. ['apmMoHHMYeckue KojieOaHUsS KakK MPOCTEUIUNA BUJ
Kosie0aHui. Cnoxenue KoJe0aHuH, METO/]T BEKTOPHBIX
nuarpaMMm.l’'apMOHMYECKMIT W aHTApMOHWYECKHH OCIILIATOD M HUX
npuMmepbl. MatemaTuueckuii U ¢usndeckuit masTHuUK. KonebaTenbHbIN
KOHTYD.

CriekTpaibHOE Pa3sIoKEHUE .

DU3NYECKUI CMBICI CIEKTPAIILHOTO pasiioxkeHus. Teopema Dypee.
[Tpumepnr paznoxenust Oypbe Ha KOHKPETHBIX (PU3HUECKUX MpOIleccax;

KoJIe0aHUs CTPYHBI.

OMU [1-7]
JTH [8-17]
VP [36-39]

KunemaTnka BOJTHOBBIX IIPOIIECCOB.

Bunel BosH 1 ux xapakTepucTUkH. lonepednbie M mpoOOIbHBIE BOJIHBI.
BonHoBOe ypaBHEHHE IUIOCKOW yNpYyrol M IUIOCKOM 3J€KTPOMAarHUTHOU
BOJIHBI; PE3YyJIbTAT PELICHUS JAHHOI'O YPAaBHEHUS — YDAaBHEHHE BOJIHBI.

OU [1-7]
IV [8-17]
VP [36-39]

Harepdeperus n qudpakims BOJIH.

Korepentnocts.  CrioxkeHue  kojnebaHMi 17  JBYX  KOTEPEHTHBIX
ucTouyHuKoB. MHTepdepenuuss Ha ToHKMX IuieHKax. [Tpunnun [roiirenca-
Openens. 3oubl Openens. I[lpumepsr mudpaxuuu. JudpaxinuonHas
pemieTka. ECTeCTBEHHBIN U MOJSPU30BAHHBIN CBET.

DJIeMEHTHI DYpbe-ONTUKH.

[IpencraBienre rapMOHUYECKUX KOJEOAHUN B KOMILJIEKCHOM MIIOCKOCTH.

Pan @ypobe u uarerpan Oypeoe.




KBaHTOBas onTrka u Teopus bopa.

TemnmoBoe m3nydeHWEe W 3aKOHBI M3IYYEHHUs aOCONIOTHO YEPHOTO Tena.
®dotonbl, mocrosiHHas Ilmanka u dopmyna Ilnanka I TUIOTHOCTH
M3JIy4eHHs1 aDCOI0THO YepHOTO Tenna. bopoBckast Teopusi aTOMOB.

OU [1-7]
T [8-17]
P [36-39]

OCHOBEI KBAHTOBOHM MEXAHUKH.

KopmyckysipHO-BOJIHOBO#M Jlyaau3m MaTepuH. [Tpunimn
HeomnpeneaeHHOCTH. KBaHTOBBIE COCTOSHUS M TMPUHIMI CYNEPIO3UIIUH.
Bpemennoe wu cramuonapHoe ypaBHeHus Illpemunrepa. OmnepaTopsl
¢bu3ndeckux BeauvrH. KBaHTOBaHHME YHEPTUU W DHEPIETHUYCCKUH CIIEKTD.
[Ipocreiinme 3aga4i KBAHTOBOM MEXaHHKH.

ATOMHOE SLIPO.

CocTaB aTOMHOTO spa U €r0 XapaKTepUCTHKU. Macca U 3Heprusi CBS3U
saep. IlpoGimembr mocTpoeHus Teopun sapa. KamenbHas MoJenb.
O06ono4YeyHast MOJEIIb.

OU [1-7]
I [8-17]
VP [36-39]

HToro

36

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema mpakTH4YeCKOro 3aHATUA. Bornpocsl,
oTpadaTrbiBaeMble Ha MPAKTUYECKOM 3aHSITUH

Bcero
JacoB

YuebHo-
METOAHYECK
oe
o0ecreueHue

3

Mexanuka HproTona.

IlonsiTHe cuibl, NPaBWIO CJIOXKEHHs cwil. Bropoin 3axkoH HeroToOHA.
3aKOH COXpaHEHMs MMILyJbca. ['paHuLbI NpuMeHeHUs 3akoHOB HploToHa.
[Ipumeps! pemienus 3amau

3aKOHBI COXPaHEHHUS.
Mexanuueckast padora. Kunernueckas sueprus. [lorenunanpHas
SHeprus. 3aKOH COXPaHEHUsI MEXaHUUECKOU SHEPTUH.

Kunemarnka ¥ AMHaMHUKA TBEPAOIO TEJA.

MomeHT cuitbl. Y CloBHE paBHOBECHS TBEPIOTO Tena. MOMEHT
MHEPLMH TBEPAOTO TeJIa U IPUMEPHI €ro pacyera. 6. OCHOBHOE
ypaBHEHHE JMHAMMKHU BpallaTeIbHOTO IBUKEHUS TBEPJOTO Tea,
UMEIOIEro GUKCUPOBAHHYIO OCh BpallieH!sl. MOMEHT UMITyJIbCca U 3aKOH
COXPaHEHHS MOMEHTa uMnyibca. LIeHTp uHepuuu TBEpaOro Tena.
Pemenue 3anay.

OM [1-7]
TV [8-17]
VIP [36-39]

OCHOBEI PEISTHBUCTCKON MEXaHUKH.

HpI/IHI_II/IH OTHOCUTCIBHOCTHU B MCXAaHHUKC. HOCTy.]'IaTLI TEOpHUHn
OTHOCHUTCIIBHOCTH. CJ'ICI[CTBI/I}I TEOpHUU OTHOCUTCIILHOCTHU. BzauMmocBs3p
MaCChl 1 DOHCPIUH.

MonexynsipHas GU3UKa.

Omnpenenenne uaeanpHOro rasa. Temneparypa U JaBlI€HHUE C TOUYKH
3pEHHsI MOJIEKYJISIPHO-KMHETHYEeCKOW Teopuu. IIpumep ms
OJIHOATOMHOT'0O UJACAIILHOIO ra3a. Y paBHEHUE COCTOSIHUSA UACAIBHOIO raza
(ypaBHenune Knaneiipona-MenneneeBa).Pemenne 3anad.

OMU [1-7]
TV [8-17]

OCHOBBI TEPMOAMHAMHUKH.

OcCHOBHBIE NIOHATUSA TEPMOAMHAMUKH; TEIUIONEpEaya U €€ BUIBI.
N3oTepmuueckuii, 130XOPHBIM, N300apHBI MPOLECCHl; UX U300pakeHne
Ha P-V-muarpamme. AnuabaTiuueckuil mporecc u ero ypaBHeHue. Lluki

Kapno naeanpHoii TeroBoi Mmamuubl U ero K. I1. JI.; rpagudeckoe

VP [36-39]




n300pakeHue pabOThI 32 OAMH UK UACATHHON TEIIOBOM MAIlTUHEI.

OCHOBBI 3JIEKTPOCTATUKH.

DNEeKTPUUYECKUI 3apsii U €ro CBOWCTBA. DIJIEKTPUUECKOE MOJIE U €ro
xapaktepucTuku. Teopema Taycca g 3IEKTPUYECKOrO  MOJIS.
[IpoBOIHUK B 3JEKTPUUYECKOM TI0JIE. DHEPrusi 3IEKTPUUYECKOTO IO,
3araceHHoro B KoHJieHcaTope. /JJunosnp B 3JIeKTpHUECKOM TOJIE.

MaraurocTaTuka B BaKyyM€ U B BELIECTBE.

3akoH Ammepa JUisi B3aMMOJEHCTBHS 3JIEMEHTOB TOKa. 3akoH buo-
Cagapa-Jlamnnaca. 12. Ilpumepsl pacyeTra MArHUTHOTO TIOJNS JJIsSt
KPYroBOTO BHUTKAa C TOKOM M OECKOHEYHO JJIMHHOTO MPSIMOJMHEHHOTro
MIPOBOHHKA.

MaruuTocTaTuKka B BaKyyMe U B BEIIECTBE.
YpaBHeHus Makcaeiia.

SBnenue 3JIEKTPOMAarHUTHON WHYKIWH, WHYKTUBHOCTb,
CaMOMHIYKIUs. YpaBHeHHS MakcBellla B MHTETpalibHON (hopme, TutocKas
HIIEKTPOMAarHUTHAsE BOJIHA. YpaBHEHUsT MakcBemna B auddepeHnaabHoR
dbopme. MarepualibHbIC YpaBHCHHSI.

KBazucranmoHapHbIe TOKH.

Onpenenenue KBa3HCTALIMOHAPHOI'O TOKA. [Tpumepsnt
KBa3HCTALIMOHAPHBIX TOKOB, rpaduueckas MHTEpIpeTaus
XapaKTepUCTHK JaHHBIX TOKOB TpHU TOMOIIM METO/a BEKTOPHBIX

AuarpamMmm.

2 cemecTp

KonebarenbHoe JIBUKEHUE.

Bunsl xonebanuit. CrnoxxeHue KosneOaHUN, METOJ BEKTOPHBIX AMArpaMM.
lapmoHuYeckuif W aHrapMOHHUYECKMH OCLHMJUIATOP M MX IPUMEpHL.
Matematnueckuii U ¢pusznyeckuit MasTHUK. KonebareabHbIl KOHTYD.
CrieKTpanbHOE Pa3yIoKEHNUE .

[Tpumeps! paznoxxenust Pypre Ha KOHKPETHBIX (PU3HUECKUX

npoleccax; KojaeOaHus CTPyHBI.

OU [1-7]
TV [8-17]
P [36-39]

KunemaTnka BOJHOBBIX ITPOLIECCOB.

Bunsl BonmH u  ux xapaktepuctuku. llomepeunsle u
MpOJIOJIbHBIE BOJIHBL. 6. BoJHOBOE ypaBHEHHE IUIOCKOM
YOPYrol ¥ MJIOCKOW 3JIEKTPOMAarHUTHOW BOJIHBI; PE3yJIbTAT
pPEIICHUA JaHHOI'O0 YPaBHCHHA — YPABHCHUC BOJIHEL.

WnTepdepeHius v qudpakiius BOIH.

KorepentHocts. CrnoxeHue KojeOaHMM A JIBYX  KOT'€pEHTHBIX
UCTOYHUKOB. MHTepdepeHuns Ha TOHKUX MieHkax. [IpuHuun Irolirenca-
Dpenerns.

OM [1-7]

KBanTOBas ontuka u Teopus bopa.
Temnmoroe HU3JTYyYCHUC U 3aKOHbI H3JIIYUCHUA a0COJIFOTHO YCPHOT'O TCJIa.
BOpOBCKaH TCOpHA aTOMOB.

IV [8-17]
WP [36-39]

ATOMHOE SIIPO.
CocraB aTOMHOTO Si7Jpa U €ro0 XapaKTePUCTUKH.
Macca u 3Heprus cBsi3u gJep.

Hroro

18




Ilepeuyensb 1abopaTOpPHBIX padoT

HaumenoBanue j1abopaTopHoii padorsl. 3axaHus,
BOIIPOCHI, 0TPadaTbiBaeMble HA J1a00PATOPHOM 3aHATHH

Bcero
JacoB

YuebHo-
METOAHYECK
oe
o0ecreueHue

1

3

BBogHnoe  mabGoparopHoe

0€30MaCHOCTH
Jlabopamopnas paboma «OnpeneneHue CKOPOCTU MyTU TPU TOMOIIU

0AJITMCTUYECKOTO MAasiTHUKA.

Mexanuka HpioTOHA. 3aKOHBI COXPAHEHUS.
OO0mast ¢GopMynupoBKa 3aKOHA COXpPAaHEHUS HUMITyJbCa B MEXaHHUKE.
Mexanuueckast pabora. Kunernueckas sneprus. [loreHnuansHas SHEpTHsl.
3aKOH COXpPaHEHMsI MEXaHUYECKON IHEPIHH.

3aHATUC, HHCTPYKTaX 110 TCXHHUKE

OU [1-7]
IV [8-17]
MY [18-35]
WP [36-39]

Jlabopamopnas paboma «3yueHue BpamaTeaIbHOTO ABMKECHHS.
KuneMartuka ¥ AMHAMUKa TBEPJOro Tesna. MOMEHT MHEPIMH TBEPIOTO
TeJa W npuMepel ero pacyera. OCHOBHOE ypaBHEHUE JTUHAMUKH
BpAILlaTEIbHOTO JBMKEHHUS TBEPIOrO Tella, UMEniero (GuKCUPOBAHHYIO
OCh BpaimieHus. MOMEHT UMITyJIbca W 3aKOH COXPAaHEHHS MOMEHTa
UMITYJIbCA.

Jlabopamopnas paboma «PU3NYCCKHA MASTHUK.

Kunemartvka u JUHaMHKa TBEPJOTO Teja. MOMEHT MHEPLUU TBEPAOTO
TeJa W npuMepel ero pacyera. OCHOBHOE ypaBHEHUE JTUHAMUKH
BpaIIaTeIbHOTO JBUKEHUSI TBEPJOTO Teja, UMEIoIEero (hUKCUPOBAHHYIO
OCh BpaIllCHUsI

Jlabopamopnaa  paboma «V3ydeHue TEepMOJMHAMHYECKUX CBOWCTB
BO3yxa Ha ocHOBe onpeneneHus Cp/Cy .

MonekyssipHasi ¢usuka. OCHOBHBIE — TIOJOXEHHUS  MOJEKYISIPHO-
KHHEeTH4ecko Teopun. Omnpenenenrue uaealbHOro rasa. Temmeparypa u
JaBJICHHUEC C TOYKHN 3pCHUA MOHCK}’HSIPHO'KI/IHCTI/I‘IGCKOI\/JI TCOpHH.
YpaBHeHHE COCTOSIHMSI MjeanbHOro rasza ( ypaBHeHue Kianeiipona-
Menpeneena ).

Jlabopamopnasa  paboma «3yueHue TEpMOIMHAMMUYECKUX CBOICTB
BO3/1yxa Ha ocHOBe omnpenenaeHust Cp/Cy .

OcHOBBI ___TepMojMHAaMHUKU.  [lepBbld  3aKOH  TEPMOJIUHAMUKH.
W3orepmuueckuii, N30XOpHBIN, N300apHBIM MPOIECCHI; X U300paKeHHE
Ha P-V-amarpamme. AnmabaTudeckuid mpoiiecc U ero ypaBHeHue. Luxmn
Kapno wmpeanbnoit TtermoBoit mamuubl u ero K. I1. [I.; .rpaduyeckoe
n300pakeHre pabOTHI 32 OJWH IHUKJ UASaTbHON TEINIOBOW MAIITMHBI

OM [1-7]
I [8-17]
MY [18-35]
WP [36-39]

Jlabopamopnass paboma «OnpeneneHue EMKOCTH KOHJEHCATOPOB TPHU
oMot Mocta CoTTu».

DJEKTPOCTAaTHKA B BAaKYYME W B BEIIECTBE. DIIEKTPUICCKOE TIOJIE U €0
xapaktepucTuku. Teopema ["aycca mis anekTpudeckoro mods. [IpoBoHUK
B DJIGKTPUYICCKOM IMOJIC. DHEPTHUsl DJIEKTPUIECCKOTO TOJISA, 3allaCeHHOTO B
KOHJICHCATOPE.

OMU [1-7]
I [8-17]
MY [18-35]
WP [36-39]

Jlabopamopnas paboma «OrmpeneneHe  TOPU3OHTAIBHON
COCTaBJISIOLIEH HANIPSKEHHOCTH MAarHUTHOTO TOJIS 3eMITN»

MarnuTocTaTika B BaKyyMe W B BEIIECTBE. 3aKOH Amrepa s
B3aMMOJICVCTBUS EMEHTOB TOKa. 3akoH brno-Casapa-Jlannaca. [Ipumepst
pacuera MarHMUTHOT'O MOJIA JIJIsl KPYrOBOTO BUTKA C TOKOM U OECKOHEYHO
JUIMHHOTO NIPSIMOJIMHEWHOTO MPOBOIHUKA.

Jlabopamopnas paboma «ITHTyKTUBHOCTb KaTYIIKN.

YpaBHeHuss MakcBenna. SIBlIeHHE JIIEKTPOMAarHUTHOW HMHAYKLUH,
VHIYKTUBHOCTb, CAMOMHAYKLHS. ToK cMmemieHus. YpaBHeHuss Makcgeiia
B MHTErpaJibHOW  (opme, TuIOCKas  DJIEKTPOMArHWTHAs  BOJIHA.
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MarepuaiibHbl€ YpaBHEHUS.

Jlabopamopnas paboma «VccnenoBaHue 3aTyxalolmUX KoJIeOAaHWU B

KOJIe0aTeIbHOM KOHTYPE MPHY MTOMOIIN OCITUILIoOrpada.
KBazucranuonapusie Tokd. OmnpezeneHne KBa3HCTAlMOHAPHOTO TOKA.

[Tpumepsl KBa3UCTALIMOHAPHBIX TOKOB, Trpaduyeckas WHTEpIpeTaIus

XapaKTepUCTUK JIaHHBIX TOKOB TMPH IOMOIIM METO/Ja BEKTOPHBIX

Iarpamm.

Bcero 3a 1-ii cemecTp

2 ceMecTp

Jlabopamopnas paboma «MaTeMaTHYECKUIA MATHUK.

KonebarenpbHOe ABMKCHHUE.
Buner xonebanwmii. ['apmonudeckue konebanus. CrokeHue KoyieOaHUH,
METOJI BEKTOPHBIX JTHATPAMM.

Jlabopamopnoti paboma «VccnenoBaHue ClieKTPaIbHBIX XapaKTEPUCTHK
ONTHYECKOTO U3ITyUCHUSD).

CroekrpanbHoe pasnokenue. [lpumepbl pasnokenuss Dyppe Ha
KOHKPETHBIX (PU3MUYECKHX MpoIleccax.

OU [1-7]
IV [8-17]
MY [18-35]
WP [36-39]

Jlabopamopnas  paboma  «lomydeHue MOJSIPU30BAHHOTO  CBETA.
[TonTBepxneHne 3akoHa Manrocay.

Kunematuka BONHOBBIX mporeccoB. [lomepednsle W POIOJIBHBIE
BOJHBL. BOJIHOBOE ypaBHEHHE IIJIOCKOM YIPYrOM M 3JIEKTPOMAarHUTHOU
BOJIHBI, PE3YJIbTAT PELICHUs JaHHOI'O YPAaBHEHUS — YpPAaBHEHHE BOJIHBIL.
[Tpumepsl.

Jlabopamopnas paboma «Konbiia HetoToHaY.
Wnrepdepenins u mudpakius BoaH. CrokeHue KoneOaHUU IS IBYX
KOTepEHTHBIX HCTOYHUKOB. MIHTEpepeHIns Ha TOHKUX IJICHKAX.

Jlabopamopnas paboma «OnpeneneHnue XapakKTepUCTUK CBETOBOM
BOJIHBI C [IOMOIIBIO JU(PPAKIIUOHHON PEIIETKI.
Onementsl Oypbe-onTuku IlpencraBienne rapMOHMUYECKUX KOJIeOaHUM
B KOMILIEKCHOM MJIOCKOCTU. Psin @ypbe u unTerpai Oypee.

Jlabopamopnas paboma «ONTHUECKUIN THPOMETP
KanroBast ontuka u teopus bopa. . TemnoBoe M3IydeHHE U 3aKOHBI
M3Ty4eHus: a0COIOTHO YEPHOTO Tea.

OMU [1-7]
I [8-17]
MY [18-35]
WP [36-39]

Jlabopamopnas paboma «VccnenoBanue potordpdexrar
OCHOBBI KBAHTOBOW MEXaHUKH.
KBaHnToBaHue 3Heprun u sHeprerudeckuit cnektp. [Ipocreiimme 3anaun
KBAHTOBOM MEXaHMKH.

Jlabopamopnou paboma «MccnenoBanue ClEKTPaIbHBIX XapaKTEPUCTHK
ONTUYECKOTO U3ITYUCHHUSD.
@dusnka aTOMOB W MoJIeKysl. MomneKkyinbl, TUIBI CBsI3€il B MOJEKylnax,
MOJIEKYJISIDHBIE CIEKTpPBI. Jlazepbl. DJIeMEHThl 30HHON TEOpUU TBEPAOIO
Tena.

Jlabopamopnas paboma «Cuetunk I eiirepa»
AtomHoe sapo. CocTaB aTOMHOTO 5i/ipa U €ro XapaKTepUCTUKU.
Macca u sHeprus cBsizu szep.
SlnepHble CUIIBI U SiIEPHbIE PeakIMU. SIiepHble CUIIbl. PalnoakTHBHOCTB.
3aKOH paJMOaKTUBHOIO pacnaja. SaepHble peakiuu

Jlabopamopnas paboma «Cuetunk I eiirepa»
DneMeHTapHbIe YyacThilbl. Kimaccudukarus 3neMeHTapHbIX YacTHIl.
OCHOBBI COBPEMEHHOI'0 €CTECTBO3HAHUSI.

OM [1-7]
I [8-17]
MY [18-35]
WP [36-39]

Bcero 3a 2-ii cemectp

Hrtoro

18




3aganus 1JI CAMOCTOSATEJILHOM Pa00ThI CTY/I€HTOB

Bomnpoce! 111 caMOCTOATEILHOTO U3yYeHus (3a1aHusl)

Bcero
JacoB

YuebHo-
METOAHYECK
oe
o0ecreueHue

1

3

OcHoBHble TOHATHS U omnpeneneHus ¢usuku. [Ipocreiimme Momenu
MEXaHUYECKOW cucTeMbl. KuHeMaTHyeckue BEIWYMHBL: PaJguyCc-BEKTOD,
[IEPEMEICHUE, CKOPOCTh, YCKOPEHHUE, IIyTh.

14

OM [1-7]
I [8-17]
P [36-39]

Mexanuka HproTtoHa. IloHsaTHE Cuibl, paBWIIO ClOXeHUsA cwil. Bropon
3akoH HerotoHa. Tpernii 3akoH HbIOTOHA 1 3aKOH COXPaHEHUS UMITYJIbCA

14

3akoHbl _coxpanenus. OOmas QopMynupoBKa 3aKOHA COXPAHCHHS
UMITyJIbca B MexaHuke. Mexanuueckas pabora. Kunerndeckas sHeprusi.
[NoTenuuanpHas 3Heprust. 3aKOH COXPaHEHMSI MEXaHUYECKON YHEPIHH.

14

Kunematuka ¥ JMHaMHMKa TBEpPAOro Tena. MOMEHT MHEPUHMH TBEPIAOTO
Tena W InpuMmepbl ero pacuera. OCHOBHOE YpaBHEHHE JIMHAMUKH
BpAILlaTeIbHOIO JBUKEHHUS TBEPJOrO Tejla, UMEIOUIEro (UKCHUPOBAHHYIO
OCb BpalleHHd. MOMEHT UMIIyJIbCa U 3aKOH COXPAaHEHHS MOMEHTa
VMITYJIbCA.

14

OCHOBEI PENSITUBHCTCKOMN MCXAaHHUKH. HOCTy.]'IaTBI TCOPHU
OTHOCUTCJIIBHOCTH. CJ'IG,I[CTBI/IH TCOPHUU OTHOCHUTCIIbHOCTH. Bzaumocssi3s
MaCChl 1 DOHCPIruu.

16

MouekymsipHas dusuka. OnpeneneHne uacaibHOTO Ta3a. TeMreparypa u
JTABJICHUE C TOYKHU 3PEHUS MOJIEKYJSIPHO-KMHETHYECKOW Teopun. [Ipumep
TUTSE OJTHOATOMHOTO HJICaJIbHOTO Ta3a. YPaBHEHUE COCTOSHUS HACATBLHOTO
raza (ypaBauenue Kianeiipona-MeHeneeBa)

14

OM [1-7]
I [8-17]
P [36-39]

OcHOBBI _TepMOAMHAMUKH. M3ompouecchl; ux uzobpaxenue Ha P-V-
nmuarpamme. Axuabarnueckui mporecc u ero ypasHenue. lukn Kapuo
ujaeanbHOM TermoBou mamiuHel U ero K. I1. /1. .

14

OCHOBBI JJIGKTPOCTATUKHU. DJIEKTPUUYECKOE T0JIE U €r0 XapaKTEPUCTUKH.
MN300parkeHne  CHUJIOBBIX  JIMHWK  TOJII W OKBUIOTCHIIMAIBHBIX
MOBEPXHOCTEEU. ODHEPrusi JJICKTPUUYECKOTO TIOJs, 3alMaceHHOTO B
KOH/JIEHCATOPE.

14

MarHuTocTaTMKa B BAaKyyM€ M B BEIIECTBE. 3aKOH Amrmepa st
B3alMOJIEICTBUS 3JIeMEHTOB ToKa. 3akoH bruo-Caapa-Jlannaca. [Ipumepsl
pacuera MarHMTHOT'O IOJIA /Il KPYrOBOTO BUTKA C TOKOM U OECKOHEUHO
JUIMHHOTO IPSIMOJIMHEWHOTO MPOBOIHUKA.

14

YpaBHeHus MakcBena. YpaBHeHus: MakcBenia B MHTErpajibHON (opMe,
MJOCKAasl  JJEKTPOMArHWTHAas  BOJIHA.  YpaBHeHUsT MakcBemia B
muddepernumansHol popme. MatepuanbHble ypaBHEHHUS.
KBazucranyonapubie TOkH. OmnpenesieHue KBa3UCTAIMOHAPHOTO TOKA.
[Ipumepsl KBa3WCTAllMOHAPHBIX TOKOB, TpaduyecKas WHTEPIPETAIIHs
XapaKTePUCTUK JAaHHBIX TOKOB TMPH TIOMOIIM METOAa BEKTOPHBIX
TAarpaMM.

16

OU [1-7]
I [8-17]
1P [36-39]

Bcero 3a 1-ii cemecTp

144

KonebarenbHoe  aBwkeHue. Bunapl  konmebanuit.  ['apMoHHueckue
kosiebanus. CioxxeHue KoneGaHuii, BEKTOPHBIE TUArpaMMBl.
CriekTpaibHOE pa3yioKEHUE [Ipumepsr  pasnoxenus Pyppe Ha
KOHKPETHBIX (PU3MYECKHUX MPOLIeccax.

36

OM [1-7]
I [8-17]
P [36-39]
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KuHeMaTuka BOJHOBBIX mpolieccoB. [lonepeynsie U Mpo0bHBIE BOJIHBI.
BonHoBoe ypaBHEHUE IS MIJIOCKOW BOJIHBI, PEIICHHE JAaHHOTO YpaBHEHUS 18
— ypaBHEeHHE BOJHBL. [IpumMepsi.

Wurepdepenius u nudpakims BoiH. CroskeHUe KOJICOaHHH TSI TBYX
KOTE€PEHTHBIX UCTOYHHUKOB. MIHTEep(epeHnrs Ha TOHKUX TJICHKaX.
[pumeps! nudpakumu. Judpakuronnas pemierka. EcTecTBEeHHBINH 1 36
MIOJISIPU30BAHHBIN CBET.

OnemenTsl Dypbe-onTuku. [IpencraBienne rapMOHUYECKUX KoJeOaHuil B
KOMILJIEKCHOM IJIOCKOCTH; psig Pyphe, uaTerpai Oypne.

KBanToBasg onrtuka,reopuss bopa. TemnoBoe wu3iaydeHHE M 3aKOHBI
u3my4deHus abcomoTHO YepHoro Tena. Teopus aroma bopa. 18

OCHOBBI __KBAaHTOBOW  MEXAHUKHU. [IpyHIMI  HEONPENEICHHOCTH.
KBaHTOBBIE COCTOSHMS W IPUHLHUII CyNepHno3suuuud. BpemeHHoe wu
craunonapHoe ypaBHenus Illpeamnrepa. Omepatopsl  (puzHUECcKUX
Benn4yuH. KBaHTOBaHME 3HEpruu U 3HepreTudeckui cnekrp. [Ipocreimme 36
3aJa4d KBAaHTOBOM MexaHuKHU. Pemenue ypaBHenus Illpenunrepa ns
YacTUIBl B OJHOMEPHOH OECKOHEYHO TIIyOOKOW IOTEHIIMAIBLHON SIMeE.
[IpoxoxxneHne  MUKpOUYacTHIbl  uYepe3  MOTEHIHalbHBIM  Oapbep,
TYHHEIbHBIN () (DEKT 1 ero o0sCHEHUE.

ATtomHoe s1po. CocTaB aTOMHOIO Si/jpa M €ro XapakTepucTUKU. Macca u
SHEPIUs CBS3U SJE. 18

144

Bcero 3a 2-ii cemecTp

HUToro 288

PacuerHo-rpaduyeckasi padbora He MpexyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM

Oo0pa3zoBaTebHbIC TEXHOJIOTHHU

IIpu peanuzanuu yueOHOTO Marepuaiga Kypca HCHOJB3YIOTCS pas3lIndyHble 00pa3oBaTelbHbIE
TEXHOJIOTHH, CIIOCOOCTBYIOIIME CO3/aHUI0 aTMOC(epbl CBOOOIHON M TBOPYECKON IUCKYCCHU KAaK MEXIY
npenojaBaTesieM U CTyJeHTaMH, Tak U B cTylaeH4eckol rpynme. Llenpto npu 3ToM sBiseTcs BbIpabOTKa y
CTYJICHTOB HAaBbIKOB ¥ KOMIIETEHLIMH, MTO3BOJISIOLINX CAMOCTOSITEIbHO BECTH UCCIIEI0BATENBCKYIO M HAYYHO-
Mearoru4ecKyro padory.

B cootBercTBUM ¢ TpeboBaHuAMU oOpa3oBarensHoro crangapra HUAY MU®U no nanpaienuro
noarotoBku «13.03.01 TerutosHepreTuka M TEIUIOTEXHHKA) pealu3alys KOMIETEHTHOCTHOTO I0AX0Ja
IIpelyCMAaTPUBAET IIHPOKOE MCIOIb30BaHHE B YYEOHOM IPOLECCE AKTUBHBIX UM WHTEPAKTUBHBIX (OpM
IIPOBEJCHUS 3aHATUI:

1) pa3bop KOHKpETHBIX CHUTyallUd HpPHU PELIEHUH 3a/ad MO0 KOHTPOJIbHBIM 3aJaHUsIM;

2) pa300p KOHKPETHBIX CUTYyalluil NpH TNPOBEACHUM JEKIIMOHHBIX 3aHATHH, B TOM 4yHCle B Gopme
KOJJIOKBUYMOB;

3) BHeayauTOpHYIO pabOTy B paMKax TEKYIIMX BHEAyIAUTOPHBIX KOHCYJIbTAlMi C LEJIbI0
(dbopMHpOBaHUs U Pa3BUTHUA NPOPECCUOHATIBHBIX HABBIKOB 00YYaOLIHXCSI.

B pamkax y4eOHBIX KypcOB MOTyT OBITh MPEAYCMOTPEHBl BCTPEUYH C MPEACTABUTEIIMHU
POCCHMCKMX U  3apyOeXHBIX KOMIIAaHUHM, YHUBEPCUTETOB, T'OCYJApCTBEHHBIX U  OOILIECTBEHHBIX
OpraHM3alyii, MacTep-KjIacchl 3KCIEPTOB U CHEIUAIHUCTOB.
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HNudopmalinoHHbIE TEXHOJOTMH, HCIOJIb3yeMble MpPU OCYHIECTBIEHUU 00pa30oBaTeNIbHOTO Mpolecca
no gucuuminiae «Pu3uka.

- aKTUBHas paboTa ¢ COBPEMEHHBIMH NTaKeTaMU MPHUKJIAJIHBIX IPOrpaMM Jijisi 00paboTKU pe3ysIbTaToOB
sKcriepuMeHTabHbIX AaHHbIX (Mathsoft MathCad, Microsoft Office);

- caMocCTosITeNIbHOE M3ydeHue KypcoB «®dusuka B onbitax. Yacte 1. Mexanuka», «@u3nka B OINbITaX.

Yactp 2. Monekymsipras ¢puzuka», «dusuka B onbiTax. Yacts 3. DIEKTpUUECTBO U MarHeTu3my, «dusuka B
onbITax. Yacte 4. OnTHKa U BOJIHBI».

DoH/1 OLIEHOYHbIX CPECTB

@OH/I OIIEHOYHBIX CPEICTB IO JAWUCHUILUIMHE OOECHeyMBaeT MPOBEPKY OCBOCHMS IUIAHUPYEMBIX
pe3yiabpTaToB 0OydeHHsS (KOMICTEHIMH ¥ WX HHIAMKATOPOB) IIOCPEACTBOM MEPONPHUATHIH TEKYILETO,
PYOEIKHOTO M MPOMEKYTOYHOTO KOHTPOJIS 110 AMCIIUILIHHE.

CBs13b MeX 1y (GOPMUPYEMBIMU KOMITETCHIIMSIMU M (POPMaMU KOHTPOJISI KX OCBOEHUS MPEICTaBIeHA B
cleyIomel TabuIle:

Kon u HaumeHnoBaHue
No HanmeHnoBanue KOHTPOJIMPYEMBIX Pa3AeiioB WHJIAKaTopa Haumenosanue
n/n (Temsr) JIOCTHXKEHHUS OLICHOYHOT'O CPEeJICTBA
KOMIIETeHUUH
BxonHOM KOHTPOJIB
Bormpocs! BXoaHOTO
1 | BxoaHo# KOHTPOIIL KOHTPOJIA
(MMCHbMEHHO/YCTHO)
ATTecTauus pa3fesioB, TEKYIIHNA KOHTPOJIb YCIIEBAEMOCTH
1 | OcHOBHBIE TOHATHS M ONpeAeNeHus (GU3NKH. Tect — 1, nMcbMeHHO
Mexannka HeroTtona
3akonbl coxpaHenusa. Kunemaruka m muHamuka | YK-1, YKE-1, VKII-3,
TBEPAOrO Tena. PendaTUBUCTCKAasg MEXaHHKA. OIIK-2
MonekynsapHas ¢dusuka. OcHOBBI
TEPMOJIMHAMHUKHU.
2 | OCHOBBI 3JEKTPOCTATHKH. MarHurocraTuka B Tect — 2, TMCBMEHHO
YK-1, YKE-1, YKII-3,
BaKyyMe€ M B BellecTBE. YpaBHEHUs1 Makcaesia. OITK-2
KBazucranmoHnapHbie TOKH.
3 | KonebatenbHoe — aBmwkenue.  CrekTpanbHOE TecT — 3, NMCbMEHHO
pasznoxenue. KunemaTtuka BOJTHOBBIX ITPOLIECCOB.
Wurtepdepenms u nudpakius BoiH. Dnementsl | YK-1, YKE-1, YKII-3,
®ypbe-onTukd. KBaHTOBasg oNTHKa M TEOpPHUS OIIK-2
bopa. OcHoOBBl KBaHTOBOM MexaHUKU. Dusmnka
aTOMOB M MOJIEKYIL.
4 | AromHoe snpo. Snepusie cwiel u saepusle | YK-1, VKE-1, VKII-3, | Tect — 4, nucbMeHHO
peakiuu. DJIeMEHTapHbIE YACTHUIIBI. OIIK-2
[IpomexyTouHas aTTecTanus
VK-1, YKE-1, YKII- | Bonpocs! k 5k3aMeHy
1 | Dx3amen
3, OIIK-2 (ycTHO)

OueHoyHbIE CPeACTBA

HanmenoBanue
No OLEHOTHOTO KpaTkas xapakTepucTHKa OIeHOYHOTO [IpencraBieHne OIEHOYHOTO
/T Cpe/cTBa cpenctsa B GpoHjIE
Cpe/cTBa
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1 | Bxoxnnoii koHTposb | [IcbMeHHBIN Onpoc, HanpaBiIeHHbIH HA | Bonpocsl BXOgHOTO
BBISIBJICHHE MTPOOETIOB B 3HAHUX KOHTPOJIA
CTYJEHTOB U TOTOBHOCTH MX K
IIOJIyYEHHUIO HOBBIX 3HAHUM.

2 | Ompoc [luceMenHbli  ompoc ¢ KpaTkuM | Bompocsl
U3JI0O)KEHUEM  pEe3YyJbTaTOB OCBOEHUS
paszena,  HampaBJICHHBI Ha OLIEHKY
3HaHUM CTYIAEHTOB B XOJE TEKYIIEro
KOHTPOJIsI JOPMHUPOBAHUSI KOMIIETEHIIUN

3 | Tecr Tect HampaBileH Ha OLICHKY cTeneHH | POHJ TeCTOBBIX 3aJaHUI
OCBOCHHMS CTyJCHTAaMU 3HAHWM, YMEHUH
U HaBBIKOB B XOJI€ TEKYLIEro KOHTPOJIs
(dbopMUPOBaHUS KOMIIETEHIINH

4 | Dk3ameH CpencTBo IpoBepKH, NpeAHasHaueHHoe | Bompocsl k sk3ameny
JUISL OLICHKH CTENECHHU JIOCTIKEHHS
3aIUTAHMPOBAHHBIX PE3YJIHTATOB
(dopMUpOBaHUS KOMIETEHIIUU 10
3aBEPIICHUH W3YUEHHSI TUCIIUTUTHHEI

MeTtoauyeckue MaTepuaJbl, oNpeaesiioue NpoueIypbl OeHNBAHUS 3HAHUI, YMEHHIi, HABBIKOB
U (MJIH) ONBITA AeATeIbHOCTH, XapaAKTEePU3YIOIIHUX 3TaNbl (POPMHUPOBAHUS KOMIIETEHMA.
Bpewmsi, otBoaumoe Ha Tect coctanisieT 90 munyT. M3 o01iiero nepevyHsi BONPOCOB B CIIy4alHOM

nopsiike BeIOMpaeTcs 45 Ui COOTBETCTBYIOLIETO pa3zesia v MPOBOJUTCS TPOLEAYpa OLICHUBAHMS 3HAHUH,
YMEHUH, HaBBIKOB U (WJIH) OIBITA IEATEILHOCTH, XapaKTEPU3YIOIIUX dTarbl (OPMUPOBAHUS KOMIIETSHIIUH.

DK3aMeH NPOBOIUTCS B IMCbMEHHOH opme. buner cogepkut 2 Borpoca. Ha moaroToBky oTBOIUTCS
60 MUHYT.

JUis OLIeHKM 3HAHUHM, YMEHMH, BIaJeHUH U (WJIM) OIbITAa JESATEIbHOCTH, XapaKTEPU3YIOIIMX ITAIlb
(bopMHpOBaHUS KOMIIETEHIIUI CTYI€HTa UCIOIb3YIOTCS CIEAYIOIINE BUAbI OLIEHOYHBIX CPE/ICTB:

1. BxonHo#l koHTpoJb. [TuCbMEHHBINH ONpOC, HamnpaBIEHHBIH HA BBIABICHHE NMPOOEIOB B 3HAHUSAX
CTYZICHTOB M TOTOBHOCTHM HX K IOJIyY€HHIO HOBBIX 3HaHMH. OT oOydaromierocst Tpedyercs: onpeaeieHue
MOHSATUH, 000CHOBAHUE BBIIBUHYTHIX TOJIOKEHHH, CBOOOHOE ONIEpHUPOBaHNE (PAKTUYECKUM MaTepUATIOM.

2. Omnpoc. llenb MOATOTOBKM K OMPOCY COCTOMT B (DOPMHUPOBAHHWU y OOYYAIOIIETOCS HABBIKOB
aHaJIM3a TEOPETUYECKUX NpoOJieM Ha OCHOBE CaMOCTOSATENbHOIO M3y4eHUs y4dyeOHOM M HaydHOU
mutepatypel. OT oOydaromierocss TpeOyercsi: BiaJleHME M3YyYEHHBIM B XOJ€ Y4YeOHOro mpoiiecca
MaTepHajIoM, OTHOCAILIMMCS K paccMaTpUBaeMoi nmpo0iemMe; 3HaHUE pPa3HbIX TOYEK 3PEHHUs, BBICKa3aHHBIX B
HaY4YHOH M y4eOHOH JIuTepaType 10 COOTBETCTBYIOLIEH MpobiieMe, yMEHHE COMOCTABIATh UX MEXKIY COOOM;
HaJIM4Me COOCTBEHHOTO MHEHHMS [0 00CY/1aeMbIM BOIIPOCAM M YMEHHUE €0 apryMEHTHPOBATb.

3. Tecrt. PaboTa ¢ TeCTOBBIMHU 3aJJaHUSIMU OCYLIECTBIISIETCS KaK BO BpeMsl ayJJUTOPHBIX 3aHATHH, TakK
U B IpOLECCe CaMOCTOSTENbHOM paboThl  oOydaromierocs. TecToBble 3aJaHUS  MO3BOJISIOT
POKOHTPOJIMPOBATh CTENEHb YCBOGHMSI OCHOBHBIX MOHSTHUN/KaTeropui, HCIHOJIb3YEMBIX B H3ydaeMoOi
JTUCIUIINHE.

4.0k3aMeH. DOK3aMeH 10 JUCIUIUIMHE TPEJACTaBIseT CO0OM WTOTOBOE HCIBITAHWE IO
npodecCHOHATBLHO-OPUEHTUPOBAHHBIM NPOOJIeMaM, YCTaHABIMBAIOLIEE COOTBETCTBUE IMOATOTOBICHHOCTH
CTYAECHTOB TpeOOBaHMAM OOpa30BaTEILHOrO CTaHAapTa. 3adeT/DK3aMeH NMPOBOAUTCS C LEIbI0 MPOBEPKU
YPOBHS M KayecTBa C(POPMHPOBAHHOCTH KOMIIETEHLIMH B pPaMKax COOTBETCTBYIOILETO 3Tama M MO3BOJISET
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BBISIBUTH W OLEHUTb TEOPETUYECKYD U IPAKTHUYECKYI0 IIOATOTOBKY CTyIEHTa JUIsl pelIeHUs

po)eCCHOHAIIBHBIX 3a71a4.

w N

N o ok

o

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

21.
22.
23.
24.
25.

IlepeyeHb BONPOCOB BXOIHOI0 KOHTPOJIA
Uto Ha3pIBaeTCs MaTEpUAIBHOM TOYKONM U TPACKTOPUEH €€ JBUKEHHUS B HEKOTOPOHM CHCTEME

orcuera’?

JlaTe ompezeneHure MOCTYNATEebHOIO W BPAIIATEIbHOIO JBUYKEHUU Tea.

Yem OTJIMYaETCs paBHOMEpHOE IPSIMOJIMHEITHOE IIOCTYIIATENIbHOE  JIBUJKEHUE OT
HEPAaBHOMEPHOI0?

Cyl1ecTByeT JIu IOCTYNATEIbHOE KPUBOJIMHENHOE IBUKEHUE?

3anucath (HOpMYIBl JUIsI CKOPOCTH U MYTH HPSIMOJIUHEHHOTO PaBHOMEPEMEHHOTO JBM)KCHUSI.
CdopmynupoBats Tpu 3akoHa HeroToHa.

Mexanuueckass pabora A 1npu  NPSAMOJIMHEHHOM  MEpeMElIeHUH Tela MOJA JeHCTBUEM
MOCTOSIHHOM cuitbl F onpenensercst popMynoi.

UTto Ha3bIBaeTCsl 3aKOHOM BCEMHUPHOT0O TAroTeHus? Kro ero aBrop?

Uro Takoe Bec Tena?

Kax ¢popmynupyercs 3akon Ilackans qist )xuakoctu u raza?

CdopmynupoBath 3aK0H Apxumesna.

YeMy paBHO THAPOCTATHUECKOE AABJICHHUE KHUIKOCTH Ha riryOuHe h?

CdopmynnpoBaTh OCHOBHBIC 3aKOHBI HI€AJILHOTO Ta3a.

Kak cBs13aHO NOHSTHE MOJISL BELIECTBA ¢ YUCIOM ABOraapo?

UYemy paBHa paboTa rasza mpu U30XOpHOM Iporecce?

YT0 TaKoe K.II.J. TEIUIOBOI MAIlIUHEI?

Jlatb ompezeneHue aOCOMIOTHOM M OTHOCUTEIHHOW BJIAKHOCTH BO3IyXa.

C kako# cuioi B3auMOACHCTBYIOT JIBa TOUCHYHBIX 3apsijaa’?

Uemy paBHa €MKOCTh IUIOCKOTO KOHIeHCaTopa?

UeMy paBHa pe3yJabTUPYIOLIAs €MKOCTh IPH MApaJIEIbHOM M IOCIEI0BaTEIbHOM COEAMHEHUU
JIBYX KOHJICHCATOPOB?

Urto Takoe nmocTostHHBIN TOk? Uemy paBHa cuiia MOCTOSSHHOTO TOKa?

CdopmynupoBaTh 1 3anucath 3akoH OMa JJisi OTHOPOJAHOTO y4acTKa IIeTH MOCTOSHHOTO TOKa?
3axoH OMa 11 3aMKHYTOMH LIETIH.

ChopmynupoBaTs u 3anucarh 3akoH [ xoynsa-Jlenna.

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA.

Bomnpocsl Tekyiero KOHTposst
Tect- 1 Mexanuka, MoJieKyJsipHasi (PU3UKA U OCHOBBI TEPMOJAMHAMUKH

Mexanuka
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1. 3aoanue
Omatemome npaeu.ivislii omeem:
Paznen MEXaHMKH, M3YYAFOIHMI JBHKCHHUC TCN, HC PACCMATPHUBAS TPUUHU-
HbI, KOTOPBIE 3TO ABHKECHHUE 0OYCIIABIMBAOT HA3bIBACTCS
a). IUHAMUKA
0). craruka
B). KHHCMATHKA
T). PEeNATHBHCTCKAA MEXAHUKA

2. 3adanue
Ommemome npaguivHviil omeem:
Pazznen MeXaHHKH, H3YYAIOIINIA 3AKOHBI PABHOBCCHS TCIT, HA3BIBACTCS
a). JAMHAMHKA
0). craruka
B). KHHEMATHKA
T). PCIATHBUCTCKAS MCXAHUKA

3. 3aoanue
Omaemome npasutoHulil omeem:
Paznen mMexaHuKH, M3YYArOIMUi ABHKCHHUE TEI WU MPHUYHUHBI, KOTOPHIC Bbi-
3BIBAIOT ATO JABHKCHHUEC HA3BIBACTCSI
a). CTaTHka
0). KUHCMATHKA
B). PCISTHUBUCTCKAS MCXAHUKA
r). AWHAMHKA

4. 3aoanue
Ommemome npasuiviblil omeem:
JIuHMA, KOTOPYIO ONMHCHIBACT MATEPHAIbHAS TOYKA IPU CBOEM JBHXKCHHH,
HA3BIBACTCS !
a). TMEePEeMELICHUS
0). TpackTOpHs
B). MyTh
r). paguyc BCKTOP

5. 3aoanue
Omstembme npasuibHbvlll omeen:
Koopaunater MaTepHanpHOM TOYKY B TF000H MOMEHT BPEMCHU MOKHO OII-
PCACTUTD, CCITH 32JAHBI:
a). HAYATBbHAS CKOPOCTb U HAYATBHOE YCKOPCHHE
0). HayanpHOE YCKOPCHUE U HAYAIBHBIC KOOPAHHATHI
B). HAYaJbHAS CKOPOCTb U HAYAJIBHBIC KOOPAUHATHI
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6. 3adanue
Ommemome npasuvHolil omeem:
Ou3NHCCKUM BCKTOPOM ABIACTCH:
a). TMEPEMEIICHHE
0). CKOpOCTb
B). YCKOPCHHC
T). KOJHYCCTBO JABIKCHHUS

7. 3aoanue
Ommembme RPAGUTbHBII OMEEm:

Yro ABASCTCSA KOMMUCCTBCHHON MEPOH M3MCHCHHUS TIONOKCHIS TCA,

a). TPOHICHHBIN IYTh
0). BCKTOp MCPCMCIICHHUS
B). TPACKTOPH

r). CKOPOCTb

8. Jaoanue

Ommemome npaeuivHsiili omeem:

Yricno cremeHeii cB0OO B MATCPHATBHON TOUKH PABHO;
a). 2

0). 1

B). 3

r). 4
9. 3aoanue

Ommemome npasuibHelil omeem:

Yucno cTencHe cBoO0 b TOHKOTO OJJHOPOIHOTO CTCPIKHS PABHO:
a). 2
0).
B).
r).

i B W
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10. 3a0anue
Ommemobme npasuibHblil omeem:
[IpofiacHHBIM MaTEepHATBPHON TOUKOH MYTh CCTh:
a). JIMHA TPACKTOPHH TOYKH
0). ATMHA BEKTOPA NEPEMEIICHUS TOYKU
B). BEKTOP, COSAMHSIOIUUI HAUAIBNYIO M KOHEUHYIO TOUKH ITyTH
r). JHMHHS, OIHCHIBACMAs TOUKOH B MPOCTPAHCTBE NPHU €€ ABHIKCHUU

11. 3aoanue
Ommemome npasuionotii omeem:
[lepeMemenne MaTepuaTbHOM TOYKHU CCTh!
a). TPOMACHHBII TOYKOI MYTh B MPOCTPAHCTBE
0). BEKTOp, HANPABJICHHBIH U3 HAYATbHOH TOYKH B KOHEUITYIO
B). JAJUHA TPACKTOPUH TOUKHU
r). JIUHHUS, OITUCHIBACMAS TOYKOH B MPOCTPAHCTBE MPH ¢ MCPCMEIIE-
HHUU
12. 3aoanue
Omaemome npasuivHolid omeem:
[TyTe, PO ACHHBIN TCIOM, CCTB!
a). BCJIWYMHA, PABHAS MOAYIIO BCKTOPA MEPCMCIICHHS
0). ATHHA TPACKTOPHM TEI1a
B). BEKTOP, COCAMHAIOLIMH HAYAIBIYIO U KOHEUHVIO TOYKH TPACKTO-
pun
). BCJIHYMHA, PABHASA MOAYJIIO BCKTOPA, COCAMUAIOLICIO HAYATIO KO-
OpAMHAT U KOHCUITYIO TOYKY TPACKTOPHH

13. 3aoanue
Ommemobme npaguibHbll omeem:
[TepemeneHre MaTCPUATLHON TOUKHU CCTh:
a). BCKTOp, COCAUMSIOMIMI HAYATIO KOOPAUHAT ¥ KOHCYHVIO TOUKY ITVTU
0). ATHHA TPACKTOPUH TOUKH
B). BEKTOP, COBMAAAIOLIHMI C HAMPABICHUEM CKOPOCTH JABHKCHHS
r). BEKTOp, COCAMHSIOLMI HAUAIBIYIO U KOHCUHYIO TOUKH ITyTH
7). BCKTOp, YHCICHHO PABHBIH MPOHACHHOMY TOUKOM MyTH

14. 3aoanue
Omastemome npasuivHbiii omeem:
MarepuanbHast TOYKA — 3TO:

a). TeI0 MPEeHEOPEKUTENBHO MAIOI MaCChI
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0).

B).
T).

a).

PCOMCTPHYCCKAS TOYKA, YKA3BIBAKOWIAS TOJOKCHHUC TEJAa B IPO-
CTPAHCTBE

TEJI0 OYCHB MAJIBIX Pa3MEpOB

TCJI0, MACCO KOTOPOTO MOKHO MPCHCOPCYD B VCIOBHSIX JAHHOM
3aJa4u

TEJ0, Pa3MEPaAMH KOTOPOTrO MOXKHO MPSCHEOPEUb B YCIOBUAX JAH-
HOHM 33Ja4u

15. 3aoanue
Ommemome npasuivHotit omeem:
TpackTopust ABHKCHHUS MATCPHATHHOM TOUKH — 3TO:

a). JHMHUS, VKA3bIBAKOLIASI HAMPABICHHUE ABHKCHUSI TOUKH

0). JHHHS, OIIUCHIBAEMAs TOYKOH B IPOCTPAHCTBE MPH ABHKCHUH

B). TOHSTHC, TOXKACCTBCHHOC NMPOHACHHOMY TOYKOM IMyTH

r). JUTHHA BEKTOPA MCPEMCIICHUS TOUKH

7). BCKTOpP, COCAUHSIOLIHUI HAYAIBMYIO U KOHCUYHYIO TOYKH MY TH
16. 3aoanue

Ommemobme npasuivHolil omeem:
Kakas u3 crneayromux GopMyn, onpeacsIFOIMUX NCPEMCIICHUE (II0 MOy -
JI0) TeJIa HA ITOCKOCTH, ABISCTCS IPABHIBHOIM:

a).
0).
B).
r).

|AF

:\/(xl "'xz)2 +(}"1 & y3)2
‘AF’ :(‘xl +x2)_(y1 +y2)
A7 = (5 ) + (-3

|AF|=\/X1 "Xy + ViV,

17. 3aoanue

Ommemvme npasuivHolit omeem:

@u3uyCcCKas BCIMYHHA, XaPAKTCPUIYIOAs ObICTPOTY H3MCHCHHS CKOPO-
CTH 10 MOJY/IIO U HAIIPABJICHUIO, SIBJISICTCS ...

a).
0).
B).
r).

YCKOPCHUEM
CKOPOCTBIO

CPEAHUM VCKOPECHHEM
CpeAHCH CKOPOCTHIO

MouiexyisspHasi GU3HKA U OCHOBbI TEPMOJAUHAMHUKH
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1. 3aoanue
Ommemome npaeuioivlii omeem:
XKuakocTh U ra3 UMEIOT OAMHAKOBBIC (PU3HYECCKHE CBOMCTBA MPH:

a). TEMIEPATYPE KUIICHHS
0). KPUTHYCCKON TCMIICPATYpPC
B). TCMIICPATYPC KOUACHCALUN
r). TEeMICpaType HHBCPCHH

2. 3aoanue

Ommemome npacuivHolli omeem:
['paduxom 3aBUCUMOCTH AABICHUS OT 0OBCMA NP MOCTOSHHOW TECMIICPA-
TYpE ABJIACTCH:

a). mapadona

0). mpsMast TUHUS

B). rumepbona

T). OIpPCACICHHOTO HA3BAHUS HC HMCCT
3. 3aoanue

Ommemome npaeuibH blll omeem:
YpaBHCHI/Ie COCTOSHHA HACATBHOIO ra3a UMECT BUA:

r

a). ——=const
1

0). — =const
Vv
VT
B). —— =const
P
P
r). = const
VT
4. 3aoanue

Ommemome npaeujibHbl i omeem:
O0BeM OAHOro MOJIA BCUICCTBA TPU HOPMAJIBHBIX VCJIOBUAX PABCH!

a). V, =22410" w’/K
6). V. =224-107 m*/mom-K

m
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B). V, =22.4-107° m>/monn

m

r). ¥V, =224-10° m’/mons

5. 3aoanue

Ommemome npasuivHvlil omeem:

CpeaHsisi KHHETHUCCKAsI SHSPTHSI, MMPUXOISIIASICS HA OAHY CTENCHb CBOOO-
JbI MOJICKYJTBI HACAIBHOTO rasa;

a). ikT
&
6). kT
2
B). kT
r). i/c’.T
2
6. 3aoanue

Omaemome npasuivHolii omeem:
B ypasnenun Ban-aep-Baanbsca nonpaska «a» yUMTBIBACT:
a). CTOJIKHOBEHHE MOJICKYJ MEXKAY COO0H
0). HM3MEHEHME IUIOTHOCTH I'a3a B 3aBUCHMOCTH OT TEMIIEPATYPbI
B). B3aUMHOC MPUTSIKCHUC MOJICKY T
r). pa3Mcpbl MOJICKYT rasa

7. 3aoanue
Omatemome npasuIbHbId OMEem:
Yemy paBHA Macca OJHOTO KHJIOMOJIS YIJICKHCIIOTro rasa’?

a). 44 xr

0). 42 «kr

B). 46 kr

r). 43 kr
8. 3aoanue

Ommemome npaeuivisiii omeem:
3akon Lllapaa B abCoMOTHOI KATIC TEMIICPATYP 3aMUCHIBACTCS TaK:

BT

a). PT=O_
04

Fya

B). PT:%
ol
Bom——

r, ‘T Po
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9. 3aoanue

Ommemobme npasuivHblil omeem:

Temnieparypa, Ipu KOTOPOH cpeausist apudMeTHIecKast CKOPOCTh MOICKYT
BOJOpOJA CTAHET PaBHOM BTOPOH KOCMHUCCKON ckopocTH (B K):

a). 12-10°

6). 10°

B). 10°

r). 7.510°

). 11,85.10°
10. 3aoanue

Ommemome npaciibH blil omeem:
Cpe,Z[HHSI KHHCTHUICCKAA JHCPryud NMOCTYVIIATCIPHOIO ABMXKCHHA MOJICKYJIBI
HACAIBHOIO rasa:

PV
a). —
N
6). 2T
3
B). i/’CT
2
r). nkl’
11. 3aoanue

Ommemovme npasuioHslii omeem:
B ypaBaenuun Ban-aep-Baansca nonpaBka «b» yuuTHIBaeT:
a). YHCIO CTOJIKHOBEHUH MOIEKY MEKAY COO0M
©). H3MCHCHHUC IUIOTHOCTH ra3a B 3aBUCHMOCTH OT TCMIICPATYPBI
B). JHEPrHIO B3AHMOACHCTBUS MOIEKYII
r). pa3Mepsl MOJCKYJ rasa

12. 3aoanue
Ommemobme npasuibHblil omeem:
C noMomipio HapoMeTpa U3MEPSIIOT:

a). Mmaccy
0). JaBiacHHE
B). 00BeM

r). TeMIEpaTypy

13. 3aoanue
Ommemome npasuivHolii omeem:
VY nenpHbIH 00BEM 0 3TO 00BEM ¢ IUHHIIBL:
a). Macchl
0). NJIOTHOCTH
B). BCJIMYUHBI, 0OPATHOU 00BEMY
r). U3 MPUBCACHHBIX BBIIIC BCJIMUHUH HET MPABUIIBHOTO OTBCTA
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13. 3aoanue
Omsemome npasuivHolii omeem:
VY a¢apHBIH 00BEM 0 3TO 00BEM ¢ THHHIIBL:
a). Macchl
0). MIOTHOCTH
B). BCJIMYMHBI, 0OpaTHOM 00bEMY
T). W3 IPUBCACHHBIX BBIIIC BETUIHH HET MPABUIBHOTO OTBETA

14. 3aoanue

Ommembme npasuiibHvlit omeem:

Hasnenue cMecu rasoB B cocyae oovemom 0,01 M’, €CJIH B HEM HAXOIUTCH
azot maccou 14 r u Bogopoa maccoii 4 r npu 7= 300 K:

a). 500«lla
6). 500 aTm.
B). 623 klla

r). 623 mm pr. CT.

15. 3aoanue
Omaemome npasuivioiii omeem:
CpeaHsis KBaApaTHYHAS CKOPOCTH!

16. 3aoanue
Omatemobme npasuibHblil Omeem:
B ypaBaenun Ban-aep-Baanbca nonpaska «b» uMeCT GU3HUCCKUI CMBICIT:
a). 00BEM, KOTOPBIH OBl 3aMs1 OAUH MOJIb raza mpu OCCKOHCYHO Ma-
JIOM JaBJICHUH
6). 00BEM, KOTOPBIH Obl 3aHST OJUH MOJIb Ta3a MPHU HOPMAIBHBIX VC-
JOBHUSX
B). MPCICTbHBIN OOBCM, KOTOPHIH OBl 3aHSUI OAMH MOJb raza IpH
JABICHHH, CTPEMAIIEMCS K OCCKOHCIHOCTH
r). 00BCM, MPCIAOCTABICHHBIM I CBOOOJHOTO ABHIKCHHSA MOJICKYVJI
OJTHOTO MOJIS Tas3a
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17. 3aoanue
Ommemome npasuibHblil omeem:
Yucao ABoraapo BbIpakKacT:
a). YHCIIO MOJCKYJ B CAMHUIE 00beMa
©). YMCIIO MOJEKYJ B OZHOM MOJIC BELISCTBA
B). YMCJIO MOJCKYJI B € AMHHULIC MACCHl BEIIECTBA
r). 9THCIO ATOMOB B OJTHOM MOJIC MHOTOQTOMHOTO BCIICCTBA

18. 3aoanue
Ommemome npacuibHblll Omeem:
KakoB mopsiaok  BEAMUMHBI  HA3bIBACMOM  TMOCTOSIHHOM — ABOraapo

(v, =6.022:107):
a). 23
6). 25
B). HET MOPSAKA, T. K. YHCIO ABOraipo — 3TO YHUCIO MOICKYI, CO-
JACPIKALUXCHA B OJHOM MOJIC BCLICCTBA

19. 3aoanue

Ommemobme npasuivHbiii omeem:

Temmepatypa cMecH, ecii B OaITOHE EMKOCTBIO 5 71 COACPKHTCS CMECh
reaus u Bogopoaa maccor 10 r mpu gasacHum 500 xlla, mpuyaem maccosas
A0t renust pasxa (,6:

a). 86°C
6). 75°C
B). 75K
r). 258K
a). 86K

TecT- 2 DNeKTPUYECTBO 1 MATHETU3M

1. 3aganne

OTmeTbTE NPaBH/IbHBIH OTBET:

Cunoit Jlopenua Ha3pBagTCA. ..
a). Ccuia, ACHCTBYIOIIAS HA MPOBOAHUK C TOKOM B MArHUTHOM MOJIC
0). cuma, JCHCTBYIOMAS HA 3aps] CO CTOPOHBI SICKTPHICCKOTO MO
B). CHIa, ACHCTBYIOIIAS HA 32T CO CTOPOHbI MATHATHOTO IO/
). CHIA TATOTCHUSI 3aPsII0B

2. 3apanue

OTmeTbTe NPaBHIIbHbBII 0TBET:

3akon buo — Casapa — Jlannaca a5 aneveHTa df TpOBOAHHUKA, 1O KOTOPO-
MY TCUCT TOK ], Ha paCCTOAHUH / 3aITUCBIBACTCA B BHAC. ..
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_ I\ dl x7
a) dB: /u:uc- [C - :|
4 r
R dl %7
. i< L)
#
B). B Xt {
4
MY, -
r), H-= " 1[1><;]
3. 3aganue

OTMeTbTE NPABUIBHBIIH OTBET:
Teopema 'aycca At MATHUTHOTO NOJISE UMEET BUA. ..

a). BS=0

6). §BdS=0
S

B). §Edi =0
[

r). J.]_B;dS; =i}
S

4. 3aganne

OTMeThTE NPABHUIIBLHBINH OTBET:

CBs13p MCKAY SICKTPHUCCKHUM CMCIICHHUCM B CPCAC W HAMPSLKCHHOCTHIO
BHCIITHCTO 3JICKTPHUCCKOTO ITOJIA. ..

—

a). D=ggkF
6). D=¢gl
B). ﬁz%#
>
r), D=—
£

5. 3aaanue
OTMeTbTE NPABUIBHBIH OTBET:
3axon OMa a7 yJacTKa ICIIH. ..

E

g
6). [ =—
) R

U
B). =R
. U=gR
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6. 3aganue
OTMeTbTE NPABHILHBIN OTBET:
®dopmya a7 IIOTHOCTH TOKA. ..

0
a). J—S
6). j=1IS

dl
B). /_a’S

. dO
r). ']_Z

7. 3aganue
OTMeTbTE NPaBHWIBHBIH OTBET:
dopmyna, Beipakaromasi BTopoi 3akoH Kupxroda,:

a). 2 ILR=>U,
; k

0). ZlkRk =10
k

B). R=¢g

r). Z[iRi = Z‘gk
i k

8. 3aganue

OTMmeThTE IPaBHJIbLHBII OTBET:

[Mposoasmas pamka nnomaasto 200 cm” BpamacTes ¢ gactoroi 16 T B
MOCTOSIHHOM MAarHUTHOM mone ¢ uuaykuumei 0.5 Tn. MakcumanpHoe 3Ha-
yenue 2 J]C, BOZHUKAIOLIEH B KOHTYPE, PABHO...

a). 1B

0). 0,16 B
B). 10kB
r). 160B

9. 3aganue

OTMeTbTE NPABUJILHBINH OTBET:

IloTok BEKTOpaA CMELIECHHS DIEKTPOCTATHUESCKOTO IOl B AMDJIEKTPHKE Ye-
Pe3 3aMKHYTYHO TIOBEPXHOCTh PABCH. ..

a). §1_?)d§ :iz%
S €0
0). §l—jd§ =Zq,-
s i
Iﬁd§ = Zqi

B). d

0. §$EdS =Y,
S i
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10. 3aganmue
OTMeTbTE MPaBW/IbHBII 0TBET:
EauHnua uaMepeHust noTeHIMana. ..

a). Jx/B

0). B

B). A

r). B/
11. 3aganue

OTMeTbTE NPaBHIbLHbLIH OTBET:

—

3apsia g, ABHXKYIIMHCS CO CKOPOCTBIO V| cO37acT HA paccTOSHUK ' Mar-
HUTHOE MOJIE C HUAYKLMEH. ..

2ty 4[]

B=
2) 4
" vr
6) H — lLl/uO q -
dr r
B). B-= q[vr

) Boltad
A r*
12. 3apanue
OTMeTbTE NPABHIIBHBIN OTBET:
MHaykuust MArHUTHOTO TIOJIS TOKA, TEKYIIETO MO MPIMOMY OSCKOHCUHOMY
NPOBOAHHKY, HA PACCTOSITHUH K OT MPOBOAHHKA PABHA. ..

Vi
a)' H — /‘l/'[l)
2R
S
4R
/
B). = —
2R
r. B= AT
27 R
13. 3aganue

OTMeTbTE NPaBHJIbLHBIH OTBET:
Kontyp / nponussiBactes tpems tokamu: [, = 1A, I, = 2A, I;=3A. Hupxky-
AU BCKTOPA MArHUTHOH WHIYKIIMK BAOJIb 3TOTO KOHTYpPA paBHa (B M-

HHUIAX [l -A)...
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a). 6
6). 5
B). 8
r). 7
14. 3ananue

OrMeTbTe NPAaBHIILHBIH OTBET:
Teopema I'aycca ans MarHuTHOrO Noas B Teopun Makcsenia. ..

a). §z§d§=o
S
L k
B). §1§d7 =0
L
a— R =47
r). f = ds = [j jdi
15. 3aananue

OrmeTbTe NPABHIILHBIH OTBET:

ComnpoTusicHHC TPOBOJHMKA JJTMHOH [ ¥ TUTOINAABIO CCUCHHS .S PABHO. ..
a). R=plS

/

R=p—

0). ,OS
B)~ R:lAS‘

b"

r). R:p7

16. 3aganue
OTMeTbTE NPABHJILHDBIH OTBET:
3a HamPAaBICHUC TOKA HA PUCYHKC MPUHAMACTCS HATIPABIICHHUC

+1 =

| [
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OT OTPHULATCIBHOIO MOJIKOCA K MOJOXKUTC/IBHOMY
OT NOJOXKUTCIbHOTO MOJKCA K OTPULATC/IbBHOMY
HaIlpaBJICHUC TOKa BbI6l'Ipa€TCH IMIPOU3BOJIbHO
TOK B CXCMC OTCYTCTBYCT

17. 3aganue
OTmeTbTE MPAaBHJIbHBIN OTBET:
EnuHuua u3MepeHust HUIYKTHBHOCTH. ..

a). Tn
0). I'm
B). @
r). A/m
18. 3ananue

OTMmeThTE NPABUIbHDBIH OTBET:
SABnenne ckuH-3(pPEKTA 3AKTIOUACTCSL. .

a).

B BO3HMKHOBCHHUM JJCKTPUUECKOrO TOKA B MACCHBHBIX TMPO-
BOJHHKAX

0). B HaArpeBaHUM NPOBOJHHKA MPHU MPONYCKAHUHU SIEKTPUIESCKOTO TOKA

B). B HAMAarHUYHBAHHH IPOBOJIHHKA IIPH IIPOIYCKAHUH TOKA

T). B BBITCCHCHHH MCPEMCHHOTO TOKA HA TIOBCPXHOCTH MPOBOTHHUKA
19. 3apanue

OTmeTbTE NPaBUILHBIH OTBET:

BeKTOp 371eKTpHUCCKOro cMeeHns L) B JUANCKTPUKE OTIPEACIISCTCS. .

a). CBA3aHHBIMH 3apsaaMH
0). AUNONSIMH B JUIICKTPUKE
B). CBOOOAHBIMH 3apsiaaMH
r). CyMMOM CBOOOJHBIX M CBSI3AHHBIX 3aPs10B
Tect- 3 Onruka
1. 3ananne

OTmeTbTE NPaBH/IbHBIE OTBETHI:
SBnenus, KoTophIe 0OBACUAIOTCS JUCTIEPCHCH CBETA;

a).
0).
B).
r).

).

OruOAHUE CBETOM MPEMSITCTBUS

OTPAXKEHUE OT IPAHHULIBI PA3ACTA 2-X Cpea
pa310KeHUE CBETA B CIIEKTP MOCIIE MPETOMICHHS
pafy:KHas OKpacka MBLIBHBIX MY3BIPEH

pazyra
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2. 3aganne
OTmeThTe NPaBUIbHBIN OTBET:
Hudpaxuus cBeTa — 310!

a). 3aBHCHMOCTB MOKA3ATC/Is MPCIOMICHHS BEIICCTBA OT YaCTOTHI
0). sBICHUC OrMOAHUS BOJHOM MPETISITCTBUS
B). PE3yJbTAT HAIOXKEHUS KOTECPEHTHBIX BOJH
). Pa3I0KECHHE CBETA B CIIEKTP MOCIIE MPEIOMICHHSI
J). TPCHMYIICCTBCHHAS OPHCHTALMS IUIOCKOCTH KONCOaHHWH CBETO-
BOU BOITHBI
3. 3agauue

OTMeThTe NpaBUIILHBI OTBET:
ABCOMOTHO YEPHOE TENO — ITO:

a). abCOMIOTHO TBEPAOC TEIO YCPHOTO LIBETA

0). uepnoe Teao mpu (0 K

B). TCJO, MOJHOCTHIO MOTIOMAIICE BUAUMOC U3MTYUICHUC

). TEJO, OTPAXKAOIICE BCC BHABI U3TYUCHHS

,Z[). TEJ10, IIOJHOCTBHIO IIOTIOIIAKIIEC BCE BH /DI H3IYUICHUS
4, 3apanue

OTMmeTbTE IlpaBPlJIbelﬁ OTBET!
CHCKTpaJ'[bHEISI IJIOTHOCTD 3H€pF€TH‘I€CKOf;I CBCTHMOCTH TCJId BBIPAXKACTCA

bopmyI0¥i;
d \’:b;—lq+dv
a.). R\kT = —C}v
d \1’13&7
/4y
6) A\,j' =
dva,vﬂJv
noen
R . = dVVv,v+dv
B). Wi = —dv
d wL
l“)‘ Av ;= v,v+dv
de,w-dv
5. 3aganue

OTmeTbTe NpaBUNbLHBIN OTBET:
[locae mpoxoxkaeHUA MIACTUHKH | CBET TMOMHOCTBIO TOMAPH30BaH. Ecan

yron mexy HampasneHusvi 00 1 0°0° ¢ =30°, 10 HHTCHCHBHOCTH J) K

J5 CBS3aHBI COOTHOIIEHHEM. ...



I s
_//;8/
a). J2:§J1
4
8. J =2
27y
B, J,=J
o
r). JZZTI

6. 3aganue
OTMeThTE NPAaBH/IbHBIE OTBETHI:
CkopocTh pacnpoCTpPaHCHUS 3ICKTPOMArHUTHOM BOJIHBI B BAKYYMC:
a). OCCKOHCYHO OOobLIast
©). 300 000 xkm/c
B). vObIBacT OOpaTHO MNPOMOPLIMOHAIBHO KBaAPaTy PACCTOSIHHS OT

HCTOYHHKA CBETA
r). 3000 km/c
m). 310° m/c

7. 3aganue

OTMeTBbTE NPABUIBLHBIH OTBET:

CBs13bp a0COTIOTHOTO MOKA3ATEIS MPCIIOMICHHSI CPESIbL H €€ DICKTPUUCCKOMN
M MAarHUTHOM MPOHHIIACMOCTH BBIpAKACTCS HhOPMYIIOH:

a). I‘I=JSTJ.

5). ”ZF

LL
B). n=gu
r). n=—
€
8. 3aganue

OTMeTbTE NPABWIbLHBINI OTBET:
Jucnepcus ceeta — 3TO:
a). 3aBHCHMOCTb JJIHHBI BOJIHBI CBETA OT YaCTOTHI
0). TPAMOIMHEHHOE PacHpOCTPAHCHHUS CBETA
B). 3aBHCHUMOCTbH NOKA3aTE/IsI NMPEJIOMICHHS BELIECTBA OT HYaCTOTHI
cBETa
l"). 3aBHCHUMOCTD yTIJ/Ia MPCIOMIICHUS Jy4a OT yrjia naaCHUs
). TIPCUMVINECTBCHHAs OPHUCHTAIMS IUIOCKOCTH KOjIcOaHHH CBETO-
BOM BOJTHBI
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9. 3aganue
OTMeThTE NPABWILHBIIH OTBET:
Vcnosue, HeoOXx0auMo A71s1 HAOMrACHU AU pakoyuu cBeTa:
a). aMImMTyJa KoJaedDaHull J0/DKHA ObITh MHOrO OOJBIIE Pa3sMEpPOB
MPCUATCTBHUS
0). amMmuTyIa KoaeOaHWH J0/DKHA ObITh CPaBHHUMA C pa3MeEpaMHu mpe-
HUSITCTBHSI
B). JJIMHA BOJIHBI JOJDKHA OBITh CPABHUMA C PA3MEPAMH NPEHSI TCTBUS
r). AJHWHA BOJHBI JOJDKHA OBITE MHOTO OOJIBINE PA3MEPOB IIPCHSI TCTBHS

10. 3aganne
OTMeThbTe NPaBHIbLHbIE OTBETHI:
HenpepsiBHBIIN COEKTP U3IYUSHUS JAKOT:
a). TBepAabic BemiecTna mpu Temmeparype 0 K <7'<273 K
0). JKHIKOCTH IIPH BEICOKOH TEMIICPATYPE
B). TBEpABIC, JKHAKHEC H ra3000pa3HbIC BCIIECCTBA MPH TeMIEpaTy-
pe 273 K

r). pacKaJCHHBIC TBEPABIC TE/A U ra3bl MPH BHICOKOM JAABJICHHH
J). pPacKaJCHHBIC ra3bl TP HU3KOM JABICHUN

11. 3aganune
OTMeThbTE NPABHILHBIN OTBET:
EanHuba cnekTpaapHOH MIOTHOCTH SHEPreTUUECKOM CBETUMOCTH R, 7 !

a). /M

0). x/m

B). H/ ™’

r). H/m
12. 3aganue

OTMeThTE NPaBHJIBLHBIH OTBET:
SBnenue, KOTOPOE OOBACHAETCS MOTSPH3ALHEH CBETA:
a). oruOaHHE CBETOM IPEILSITCTBHS
0). pacIeIICHUE TyYa Ha JBa, PACIPOCTPAHUSIONIUXCS B Pa3HBIX Ha-
HPaBICHUAX
B). TMPCJIOMJICHHEC Jyua
T). Pa3I0KEHHUE CBETA B CIICKTP MOCE MPETOMICHHUS
J). paayra

13. 3aganue

OrMeTbTE IPABHIBLHBII OTBET:

ITpu xaxoMm yrae, no 3akoHy Majrca, HHTCHCHBHOCTb CBETA BBILICALICTO
U3 aHaau3atopa OyAeT MAKCUMATbHOM:

a). 60°
6). 30°
B). 0°

r). 90°
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14. 3apnanue

OTMeTbTE NPABUJIbHbIE OTBETDI:

@dopMyIBl, ONPCACTSIOIUC ATHHY CBCTOBOM BOIHBI A (¢ — CKOPOCTH BOJI-
Hel, I — nepuoj KonedaHui, v - 4acToTa KOJICOAHHH, /7 — MOKA3aTe/Ib Mpe-
JOMJIEHHUS CPEbI):

a), Ak=el
6). A=
¢
B). A=cn
r). % =2
\%
n. A=<
143
15. 3apanue

OTMeTBhTE NMPABHJIbLHBIH OTBET:
VYron nagenust 1y4da S Ha rpaHudny paszaena cpes 1 u 2

M
S S’
i B
1 (4
2 0
¥
N SH
a). o
0). i
B). B
r). i+P
o). o +ti
16. 3aganue

OTMeTbTE MPAaBUWIbHBIH OTBET:
CBOMCTBO CBeTa, 0OBACHSIOLIEE royOoH LBET HEdA!
a). TIOrJIOLICHUE
0). pacccsHHC
B). OTpa’KCHUE
r). TPEIOMIICHHE

17. 3aganue
OTmeTbTE MPaBHIIbHBIH OTBET:

Ycnosue makcumyma npu Aupakiiy CBETOBBIX HYYKOB HA JUPPAKLIHOH-
HOM PEIIETKE:

a). dsin(p:i(2m+l)%, =101, 2..)
0). dsing=22mh, (m=1,2,...)
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B). dsingp= iZm%, (i =0,1.2...)
: _ A
r). dsme==12m+ I)E, (m=12,.)
18. 3aganmue

OTMeThTE NMPABHJILHBIN OTBET:
JluHeHuaTelii COEKTP U3IYYSHUS JAKOT:

a). Tassl MPU HU3KOM JABJICHHH
0). TBepasie BewmecTa npu temneparype 0 K< 7' <273 K
B). TBEPABIC, )KUIKUE U raz000pa3Hbie BelecTsa npu temueparvpe 273 K
r). PaCKaJICHHBIC TBCPABIC TCJIA U I'a3bl IIPU BHICOKOM JABJICHHUH
7). KUJAKOCTH MPH BBICOKOH TEMIICPATYpe
19. 3aganue

OTMeTBhTE NPABHJIbHBIN OTBET:
CseT, B KOTOPOM KOJICOAHHSI CBETOBOTO BEKTOPA MPOHUCXOIIT B OMPEAC-
JICHHOM, HO HCHCK/TIOUMTCILHOM HAIIPABIICHUH, HA3BIBACTCA !

a).
0).
B).
r).

HCTIOIAPHU30BAHHBIM
TACTUIHOIIOTAPHU30BAHHBIM
MNIOCKOMOJIAPU30BAHHBIM
CCTCCTBCHHBIM

TecT- 4 ATOoMHas pu3nka

1. 3aganwue

OTMeThTe NPABHJIbHBINH OTBET:

HamnpaBicHue ABHKCHHS 3JICKTPOHA OTIAYH € COCTABISICT C HAMPABICHUCM
nagaromero ¢gorona yroa 30°. UMHAYIBC paccesasHHoro (OTOHA PaBCH. ..

NEYS
1.5v/3P,
0.5P,

2/3P,

2. 3aganue
OTmeTbTE NpaBHIIbLHBIH OTBET:
CpeaHee BpeMst JKU3HH PAAHUOAKTHBHOIO SApPa:

a).
0).
B).
r).

T=:A

T =2k
T=2A
t=1/A
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3. 3ananue
OTMeTbTe NPaBUIILHBII OTBET:
®opmyaa Kommrona ams paccesHus oToHa:

a). A= %sing
me 2
0). Ak :isin29
me 2
B). Ah= isin9
me 2
r). A= 2—hsin2 9
me 2

4. 3aganue
OTmeTbTe NPaBUIBLHBII OTBET:

[lepuox moaypacnaga Ty, BeruncseTes no Gopmy:ie:

2
a). ‘Tl = X
2
5 A
B) Tl = 2111_2
5 A
5. 3apanue
OTmMeThTe NPaBWIbHBIH OTBET:
®opmyna Puadepra:
| |
a). V= K —+ —j
nt  m?
0). v=K Lz — %)
m
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6. 3aganue
OTmeTbTE NPABUIbHBIN OTBET:
3axon Kupxrodda Boipaxkactces hopmMyIou:

R, 1
a.). rvj' =—

A\J,T

2mv?
6) F\,‘T = 5 kT

' &
B): Apue =0T
M s 21hv? 1
©owl o2 M) _y
7. 3aganue

OTMeTbTE NPABUILHBINH OTBET:
[IpaBuao cMemeHus sl paIHOAKTHBHOTO OL — pacnaja;
0

a). £X — Ar4 le
B). X 34T F 4 SHe
B, 2X - ¥4 e
r). X+a > Y+b

8. 3aganue
OTmeTbTE NPaBWIbHBIIH OTBET:
®opmyaa ae bpois:

h
a). p=—
v
6). r=L
h
h
B). =—
). P Y
r). p=mc
9. 3aganue

OTMeTbTE NPaBWIbHbIH OTBET:
3akoH cmeLieHus BuHa BeipakaeTcs GopMyIoi:
a). Apax =0/1

C2mhv? ]

6) rv T — /
El C2 th(kT) _1
R, r
B). Fo.1 :—A
v,T'
2nv?




10. 3aganne
OTMeThTE NPABHIILHBIN OTBET:
[paBuno cMeleHus A PAAHOAKTHBHOTO 3 -pacnaza:

a). 57X — 5257 + ;He

6). 71X 4V +.%e

8). 2X-—34 3y

), X0+ Je
11. 3aganue

OTmeTbTe NMpaBUILHBIH OTBET:
CooTtHoweHue HeonpeaeacHHocTH [ 'elizenbepra:

a). AxAp<h

0). AxAp=>h

B). AxAp=h

r). AxAp=1
12. 3aganue

OTMeThTe NPaBWIbHDBII OTBET:
3axon Paaca — [Ixxunca Beipaxkactes GopMyIIOH:

2
2nve |
a). r\,,T = ) k[
el

0): Agae = 0IT
R
B). FV’T = vl
AvﬁT
r). R.=oT"*
13. 3aganue

OTMeThTE NMPaBHILHBIH OTBET:
DOTOH — 3TO YACTHLIA, ...
a). JBIKYIIAACS C OOJBINOW CKOPOCTBIO M 00Iagaromas SHCPTHCH,
HE 3aBUCSIICH OT MacChl
0). ABwKywascs ¢ OONBIIOH CKOPOCTBHIO, MACCA MOKOsI KOTOPOH pas-
HA HY O
B). JABIKYINASCS C OOJBINON CKOPOCTBIO M 00JaJaromas MaccoH, 3a-
BHUCSIICH OT CKOPOCTH JBHIKCHHS
r). ABHXKYLIASCS CO CKOPOCTBIO CBETA, MAcCa MOKOs KOTOPOM paBHA
HVIIKO

14. 3aganue
OTMeThbTE NPABHILHBIN OTBET:

[TpaBuio cMeeHus /15 paAHOAKTHBHOIO B -pacnaza;
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a), 2X 5 ¥+ e
6). X557+ e
B). X ;Y + e
¥), AXsidy

15. 3agauue

OTMeThTe NpaBUILHBIH OTBET:
Ypasuenne Llpeaunrepa aiis CTAIHOHAPHOTO COCTOSIHUS:

. V2.2 [+ Uy 2 7.2) <0
C)

2m
6) A‘V(x,y,Z)—h—z[E+U(x,y,Z)]\V(x,y,Z):0

2m
hzw—UuJ;ﬁwnnn=o

r). Vip(x,y.z)- ';’—f[U — E(x, 3, 2)(x,p,2) =0
1

B). Viy(x.y.z)+

16. 3aganue

OTMeThTE NPABHIIbHBIN OTBET:

®opmyna [Tnanka Ams COCKTPATBHOMN MIOTHOCTH SHEPTETHUCCKOM CBETH-
MOCTH UMCCT BUI.

B B 2nhy’ |
. < M) |
9
c
) R\',T
B). ¥ offt = -
" A\'.T
r). Ay, =0/T
17. 3agauue

OTmeTbTe NPABUWILHDINH OTBET:

Cuwveon X B peakunn SN + yHe — 10+ X ccts:

a). |p
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6). on

B). (H
r). _(l)e
18. 3aganue

OTMeThTe NPAaBUILHbI OTBET:

3 )
Yacrora uznyucHus 310" I'u. 3a 1 ¢ ucToUHUK U3IYUCHUS MOMIHOCTBIO 40
BTt ucnHyckaer ... ¢poToHOB

a). 1.010"
6). 2.010"
B). 2.010"
r). 1,010%°
19. 3aganne

OTmeTbTE NPABUIBHDBIF OTBET:

Cumson X B peaxumu , Be + yHe — '2C + X ectp:
1

a). ,p
6). on
B). fH
r). _(l)e
20. 3aganue

OTMeTbTE NPABHJIbLHBIN OTBET:
Crammonapro¢ ypasucHue lllpeauarepa ams 37ICKTpoHA B BOJOPOAOINO-
JOOHOM aTOMC HMCCT BH!

2 -
a). —h—A‘Ij+U(x,),J,Z,l)\I‘:ih£
2m of
2
6. — Agr—poY
2m ot
2m moix?
B). AW+ E-——2)Ww=0
) T E-=)
2
r). A\P+2’Z’(E— %" e
h dmeqr

Bonpocbl npoMesKyTOYHOT0 KOHTPOJIsI

Bonpocsl k 3x3ameny (1 cemecTp)
1. ®usuka, ee onpeneneHue, MpeaMeT U3yYeHHS] 1 OCHOBHBIE TIOHSATHSI.

2. Marepus u ee BUIbI, Crloco0 CyIIIECTBOBAHUS MaTePHH. JHEPTHSL.



3. MexaHuka, pa3jienbl MEXaHHKH, MEXaHW4deckoe JaBkeHHe. OmnpeneneHne MEXaHH4YeCKOH CHCTEMBI,
3aMKHYyTas (M30IMPOBAaHHAs ) MEXaHUYECKAsl CHCTEMA.
4. Cuctema orcueta U cuctemMa koopauHar. [loHsTHe MaTepralbHON TOUKH.
5. Onpenenenne BekTopa, IpocTeiline anredpanyeckue OIepalud ¢ BEKTOpaMM, €JUHUYHBIA BEKTOP.
basucHble etnHUYHBIC BEKTOPHI |, J, K 1 cucrema koopauHar.
6. Pannyc-BekTop I, BEeKTOp nepemMerieHuss Ar, BEKTOp MTHOBEHHOM CKOpPOCTH V.
7. BexkTop yCKOpeHus, HOpMalbHas COCTaBISIONIAs &p M TaHI'€HIMaJbHas COCTABIAIOIIAs d; BEKTOpa
YCKOPEHHUS.
8. Ompenenenue MOaylisi BEKTOpa yCKOPEHHUS.
9. Ilytp S mnpu TPOU3BOJBLHOM JBI)KEHHM MaTepualbHOM Touku. ['paduueckoe uzoOpakeHue
nyTd S ( Kak miomiaas (GUrypsl Ha rpaduke, OTPaXKaIOMEM 3aBUCUMOCTh CKOPOCTH V OT BpeMeHH t
) Ipy NPOU3BOJIBHOM JIBUKEHUU MATEPUAIBHOM TOUKH.
10. B kakoMm ciy4ae yroil MOXHO CYHTaTh BeKTOpom? [IpuBeCTH pPHCYHOK.
11. BekTop YIi0BO# CKOPOCTH ® M BEKTOp YIJIOBOTO yCKOpeHUs .
12. Csi3p MeXly JIMHEHHOH CKOpOCTBIO V U YIJIOBOM CKOPOCTBIO O .
13. CBsi3b MeX/1y TAHT€HIIMATLHOW COCTABIISIONICH YCKOPEHUS d, W YIJIOBBIM YCKOpEHHUEM [3 .
14. NnepumanpHast cucreMa oTrcuera u 1-blif 3akoH HproToHa.
15. Onpenenenue cuibl, IpaBWiIo cioxeHus cui. [IpuBectu npumep.
16. Bropoii 3akoH HploTOHAa M TpaHUIBI €r0 NPUMEHEHUSI.
17. Tpernii 3axkoH Hpl0TOHA U €r0 CBS3b C 3aKOHOM COXPAaHECHHS UMITYJIbCa
18. PaboTa cuibl, onpesielieHne KHHETUIECKON SHEPTHH; MOTeHIabHast sHeprus. [Ipumepsr.
19. 3akoH coxpaHEHHs SHEPTUU
20. A6comoTHO TBepoe Teino. [loctynaTensHoe U BpalaTebHOE ABUKEHHS TBEPOTO Tela.
21. LlenTp MHEPLMHU TBEPJOrO TeJa, ypaBHEHUE ABMIKEHHS LIEHTPAa HHEPLIUU.
22. MOMEHT CWJIbI U HalpaBJeHHE BEKTOPa MOMEHTA CHIIBI.
23. MOMEHT WHEpUUN MaTepUATbHOW TOYKH M CUCTEMBI MaTE€pPHaJIbHBIX TOYEK.
24. MOMEHT MHEpIIMU CIUIONIHOTO Tejla Ha MpHUMEpe IMINHApA.
25. OCHOBHOI 3aKOH JWMHAMHKH BpAIIaTEIbHOTO JBWKEHHA [UIS Telna ¢ (PUKCHPOBAaHHOW OCBHIO
BpamlieHus. Y CIOBHE PaBHOBECHUS TBEPAOIO TEa
26. MOMEHT MMIyJIbCca M 3aKOH COXPAaHEHHs MOMEHTa HMITYJbCA.
27. CpaBHEHME JABM)KEHHSI TBEPJIOTO TeJla C JBM)KEHUEM MaTepUallbHOW TOUYKH.
28. [IpyHLIMI OTHOCUTEIBHOCTH B MeXaHuKe. [locTynaTsl TEOpUU OTHOCUTENBHOCTH.
29. CnecTBUS TEOPUU OTHOCUTEIBHOCTH. B3aMOCBSI3b Macchl U SHEPTHUH.
30. Cratuctuyeckuii 1 TepMOAMHAMUYECKUN METO/IbI U3YUYEHHI CBOICTB BelllecTBa.
31. MonexynsipHO-KHHETHYECKasi Teopus ra3oB. OCHOBHBIC OHATHS. ONpeeNeHne HaealbHOTO ra3a
32. [laBneHuie, TemmnepaTrypa , BHYTPEHHSS DHEPTUsl HICaTbHOTO ra3a C TOYKH 3PEHUS MOJICKYISIPHO-
KMHETUYECKON TEOPUHU
33. YpaBHeHUE COCTOSIHHSI HJICATBHOTO Ta3a, ypaBHeHne Knaneipona — Meneneea
34. ®u3nveckuil CMBICI YHUBEPCAIBbHOM ra30BOM MOCTOSHHOM.
35. OCHOBHBIE OHATHUS TEPMOAMHAMUKY ( TEJIO, TEMJIOTA, IPOLECC U T 1 )
36. [lepBbIil 1 BTOPO# 3aKOHBI TEPMOAMHAMUKHU
37. Huksl, paboTa 3a UKL
38. Iwxn Kapuo u KIT/] nieanbHON TETUTOBOW MalTHHBIL.
39. Kak ompexensiercss TOYCUHBIA SJIEKTPUYECKUN 3apsa M KaKOBHI €ro CBOicTBa?
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40.
41.
42.
43.
44,

45.

46.
47.

48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.

Cdopmynuposats 3akoH KynoHa B BEKTOPHOM BHJIE, IPUBECTH MIPUMEP €TI0 IPUMEHEHHS .

JlaTtb onpeneneHne MEKTPUIECKOTrO MO U BEKTOPA HAIPSDKEHHOCTH 2JIEKTPUYECKOTO MOJIS.

Kak onpenenstoTcsi CUIOBbIE JIMHUM BEKTOpa HAIPSDKEHHOCTH 3JIEKTpuYeckoro mnoss? M3o00pa3uth
JEKTPUYECKOE I10JIE, CO3/1aBAEMOE CUCTEMON JABYX Pa3HOMMEHHBIX 3apsOB

ChopmynupoBaTb HTPUHLUI CYNEPHO3ULMH 3JIEKTPUUYECKOIO MOJIS U MPOMIUIIOCTPUPOBATH €ro Ha
KOHKPETHOM IIPUMEPE.

Kak omnpenensercss BEKTOp MHIYKIUM 3JEKTPUYECKOrO IIOJI U IOTOK JAHHOTO BEKTOpa uepes
IIOBEPXHOCTH?

ChopmynupoBatsb TeopemMy Octporpaackoro-I'aycca TUISL ANEKTPUYECKOTO oyl "
IIPOUJUIIOCTPUPOBATH €€ HA KOHKPETHOM IIPUMEDE.

Jatp ompeneseHne MOTEHIUAla M Pa3HOCTH IOTEHLUAJIOB.

Yro Takoe SKBUIOTEHIMAJbHAs MOBepXHOCTH? KakoBa ee (opma i TOUEYHOrO 3JIEKTPUUYECKOIO
3apsiga’?

Kak cBs3anbl Mexay co0O0i HaNpsKEHHOCTh 3JEKTPUYECKOTO MO M HMOTEHIMAT 3JIEKTPUYECKOIro
nosus?

Uro Takoe 3MEeKTPUIECKUI TUTIOb U KaK OH ce0s BEJIET, €CIIH €ro IIOMECTUTh B AJIEKTPHUECKOE moje?
Kak npoucxonut nonspusanus nuaiekrpuka? Kakoll BEeIMUNHON €€ MOKHO 0XapaKTepu30BaTh?

Uemy paBHaA HaIpPsDKEHHOCTb 3JIEKTPUUECKOIO I0JISI BHYTPU ITPOBOJAHHMKA, TOMELUIEHHOIO BO BHEILIHEE
3JIEKTPOCTATUYECKOE T10JIE 7

Kak omnpenensercs 371eKTpUYECKOE 110J1€ BHYTPH BelecTBa?

OHeprus MEKTPUYECKOTO T10JIs], 3alIaCEHHOT0 B INIOCKOM KOHJIEHCATOPE.

Onpenenenue aeKkTpudeckoro Toka. Cuia Toka v MJIOTHOCTb TOKA.

3akon OMa u 3akoH J[oyis-JIeHna B ToKaIbHOH dopme.

3akonbl Kupxroda u ux npuMeHeHHe K pacyeTy XapaKTepUCTHK ABYXKOHTYPHOH SJIEKTPHUECKON LIETH
MIOCTOSIHHOT'O TOKa.

CdopmynmnpoBaTh 3aKOH AMIiepa Jisl B3aMMOAEUCTBUS 3JIEMEHTOB TOKa U MPOMIIIIOCTPUPOBATH €T0 Ha
KOHKPETHOM IIpPUMeEpE.

Jats onpenenenue 3akoHa buo-Casapa-Jlamuiaca ¥ mokasaTb €ro HpPUMEHEHHE Ha  KOHKPETHOM
IIpUMepe.

JlaTb onpenienenne 3aK0Ha IEKTPOMATHUTHON UHAYKLIUU.

Yro Takoe sBJICHHE CAMOMHIYKIIMM U KaK BBOJUTCS UHAYKTUBHOCTH L?

3anucath ypaBHEHMsT MakcBeiula B HMHTETPabHOM (hopMe, KOTOpbIE BBIPAXKAIOT CBSA3b  MEXKIY
AIIEKTPUYECKUM U MAarHUTHBIM TOJIEM.

3anucath ypaBHeHHMe MakcBemuia B MHTerpajibHOW (opme, B KOTOpoM oOTpaxkaercs (akr
CYIIECTBOBAHMSI SJIEKTPUUECKUX 3apPsI/I0B.

3anucarh ypaBHeHHMEe MakcBeula B MHTErpajibHOW (opme, B KOTOPOM OTpakaeTcsl pakT OTCYTCTBHUS
MarHMTHBIX 3apsI0B.

Kak onpenenuts 3y1eKTpU4ECKOe (MM MAarHUTHOE) IMOJIE JJIS TUIOCKOM AJIEKTPOMAarHUTHOM BOJIHBI B
JTAHHOW TOYKE ITPOCTPAHCTBA U B IaHHBIM MOMEHT BpEMEHU?

IIepemenHbIi 35teKTpryeckril TOK. [IoHATHE 1 OCHOBHBIE XapaKTEPUCTUKH.

Bonpocsl k 3k3ameny (2 cemecTp)
Bunb! konebanuii; rapMoHUYeCKHe KoJeOaHUs U MX OCHOBHBIE XapaKTEPUCTHKHU.

CrnoxxeHne KOHG63HHI>1; MNPUMCHCHUC MCTOJda BEKTOPHLIX JUArpaMM.
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© oo ~Noe

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

33.
34.
35.
36.
37.

38.
39.
40.

MareMaTHueCcKuii MassTHUK U ypaBHEHHE €0 KOJIeOaHHH.
®dusndecKuil MasTHUK M YpaBHEHHUE €ro KoJieOaHUH.
Buzpl BoJIH 1 0COOEHHOCTH UX paclpOCTPaHEHHs B PA3IMUYHBIX CPEAax; MONEPEeUYHbIE U MPOIOJIbHbIC
BOJIHBI.
BonHOBOE ypaBHEHME U €r0 PELICHUE B BUJIE YPAaBHEHUS BOJIHBI.
Kak omnpenensiercst cBeToBasi BOJIHA C TOUKHU 3pEHUS AJIEKTPOMarHuTHOM Teopun Makcsesia?
KakoB ¢u3nueckuii CMBICI CBETOBOTO BEKTOpa?
JlaTb MOHATHE KOTEPEHTHOTO UCTOYHHKA CBETA.
Kak ompenensercst siBinenune unrteppepeniun csera? IlpuBectu mpumep UHTEpGEpeHINH s ABYX
KOI'€pEHTHBIX UCTOUHUKOB.
Onpenenuts ycaoBUs MaKCUMyMa U MUHUMYMa HHTep(hEpEeHUH.
Kak onpenensiercs siBneHue quppakiuyuy CBETa U 4YeM OHO OTJIMYAETCS OT ABJICHUs UHTep(hepeHIun?
[Tpunun I'rolirenca-dpenens v ero coaepxaHue.
3oHbl OpeHens U ux NpUMEHEeHHeE AJIs pacueTa HHTEHCUBHOCTHU CBETa B SIBJICHUU TU(PPAKLUU.
Judpaxus cBeTa Ha OTHOM ILIENH.
Judpaxus cBeTa Ha cUCTEMeE LIesiel; AUPPAKIIMOHHAS PELIETKA U €€ XapaKTEPUCTUKHU.
Kak onpenensiercs siBiieHue nosaspusaluy ceera’?
Uem oTiIMYaETCs €CTECTBEHHBINM CBET OT IUIOCKONOJISIPU30BAHHOIO CBETa?
CrnoxxeHue ByX IJIOCKOIIOJIAPU30BAaHHBIX BOJH, UMEIOIIUX B3aUMHO IEPIEHIUKYISAPHBIE IUIOCKOCTH
HOJIIPU3ALIUY.
KpyroBas u ammmnrudeckas MOJISIpU3aLHsL.
[Tonsspu3anus cBeTa Npu OTPaKEHUU U NPEIOMIIEHUH; 3aKOH bprocrepa.
DU3NYECKUI CMBICI CIEKTPAIbHOTO pasiioxkeHus. Teopema Dypee.
[IpencraBieHre MOHOXPOMATUYECKHX BOJH B KOMIUIEKCHOM IIIOCKOCTH; popmyIa Ditepa.
Pan @ypse u unterpan Oypsoe.
IIpumenenune paznoxenuss Oypbe K IPOCTEUIINM CBETOBBIM U JIEKTPUYECKUM CUTHAJIAM.
OnpeneneHyue TEIIOBOTO H3JIyUYEHUS M €r0 XapaKTEPUCTUKH.
Uto Takoe «ucmyckaTelbHasi CIOCOOHOCTBY I; aOCOJIIOTHO YEpHOro Tena?
«OHepreTuueckas CBETUMOCTb» R , a0CONIOTHO 4YEepHOTo Tela U €€ CBSI3b C  «HCIYCKAaTeIbHOU
CIIOCOOHOCTBIO» I .
Jate ompeneneHue abCOMIOTHO YEPHOTO Tejla ¢ TOYKM 3peHus 3akoHa Kupxroda.
3akoH Credana - bonpiMana u3mydeHUs! aOCOIIOTHO YEPHOTO Tea.
3akoHbl BuHa u3iaydeHuss aOCONIOTHO YEpHOTrO Teja .
B uem cyrb runotesnl Ilnanka, BBeJ€HHOW KM MpU ONMCAHUU H3JIyYEHUS AOCOJIIOTHO UYEPHOIO
Tena?
IToctynatel bopa B Mozmenu aTtoma BOJIOpOAA.
®opmyna banbmepa Ui cniekTpa HM3Iy4eHUs aToMa BOJOPOAA.
KaxoB cmbic 1ienpix urcen M, N B popmyine banbmepa ¢ Touku 3peHus teopuu bopa?
OmnpeneneHne KOPIYCKYJISPHO - BOJIHOBOIO Jyajdu3Ma MaTepHuH.
CootHomenusa ne bpoilnis, cBA3bIBAIOIIME KOPIYCKYJISIPHBIE M BOJIHOBBIE CBOWCTBAa MaTepuu, U HUX
CoOJIep/KaHue.
JnuHa BomHBI Ae bpoins M 3JIeKTpoHa.
Wmeer nu ¢pusndeckuii cMbica BoHoBas (ynkims ‘P(X,y,z,t)?
Cy1iecTByeT 1M TMOHATHE «KJIACCHUYECKOM TPAeKTOPUM» B KBAHTOBOW MeEXaHUKeE?
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41.

Kakue npeanonoxeHus Mo3BoIMIN «yragaThy» sBHbIN BuA ypaBHeHus Llpeaunrepa?

42. Kakyro uHOpOpMALMIO O MHUKPOCKONMHMYECKOH CHCTEME MOXKHO TIOJIYYHUTh M3  YpaBHEHMS
[Ipenunrepa?
43. CtpoeHue aTOMHOTO siipa. Mozaenu sapa.
44. Snepnble peakiuy. PaanoakTuBHbIE IPEBpaILEHUs Aep.
45. Peakuus anepHoro aeneHus. LlenHas peakuus aeaeHus.
OuneHuBaHue CTY/IEHTA HA IK3aMeHe M0 AuCHUILInHe «Pu3nKa»:
Banabl Onenka
(pEeHTUHTOBOH | AIK3aMeHa TpeGoBanus Kk 3HAHUAM
OIICHKH ) (6amnml 3a
OTBETHI Ha
AK3aMEHEe)
90-100 «OMIUYHON O1eHKa «OTJIMYHOY» BBICTABIISIETCS] CTYICHTY, €CJIH OH IIYOOKO M TIPOYHO
YCBOWJI IPOTPaMMHBIN MaTepHall, HCUEPIbIBAIOIIE, II0CIIEI0BATENBHO,
YETKO M JIOTHYECKU CTPOHHO €T0 U3JIaraeT, yMeeT TECHO yBSI3bIBATh
TEOPHIO C IPAKTUKOM, CBOOOTHO CHPABIISIETCS C 33jauaMH, BOIIPOCAMHU U
JAPYTUMH BHIAMH TPUMEHEHHSI 3HAHUH, TPUYEM HE 3aTPYIHSIETCS C
OTBETOM IIPY BUJAOU3MEHEHUU 3a/1aHUI, UCIIOJIb3YeT B OTBETE MaTepHal
MOHOTpaQHUECKON JTUTEPATYPHI, IPABHILHO 00OCHOBBIBAET MIPHHSATOE
peleHue, BiajeeT pa3HOCTOPOHHUMHU HaBbIKaMU U TPUEMaMHU
BBITIOJIHEHUS TPAKTHYECKUX 3a]1ad.
3anuceIBaeT pacyeTHble (POpMyYJIbl, OOBSICHSAET UX 3HAUCHHE, TIEPEUnCIIIeT
OCHOBHBIE 3aKOHBI, 3aITUCHIBAET MATEMAaTUIECKHE BBIPAKEHHSI OCHOBHBIX
3aKOHOB.
70-89 «xXopouLoy O1eHKa «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET
MaTepHall, FpaMOTHO U MO CYIIECTBY U3JIaraeT ero, He JoIMycKast
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MPABHIBLHO PUMEHSIET
TEOpPETUYECKHE MOJI0KEHNS IPU PELICHNU MPAKTUUYECKUX BOIPOCOB U
3ajad4, BJIaJieeT HEOOXOIMMBIMI HaBBIKAMH W TIPUEMAMH MX BBITTOJHEHHSL.
60-69 «y008671emeo- OneHka «yI0BIETBOPUTEIBHO» BBICTABIIAECTCS CTYIEHTY, €CIIM OH NUMEET
PUMENbHOY 3HaHUS TOJIBKO OCHOBHOTO MaTepHualia, HO He yCBOMII €T0 JIETaJIeH,
JIOMyCKaeT HETOYHOCTH, HEJI0CTATOYHO MPaBUJIbHbIE (HOPMYITUPOBKH,
HapyIIECHHs JIOTHYECKOW MOCIIEeI0OBATEIFHOCTH B U3JI0KECHUT
IPOrpaMMHOT0 MaTepuaa, UCTIBITHIBAET 3aTPYAHEHUS NPH BBIIOJIHEHUU
MIPaKTUYECKHUX PaloT.
0-59 «Heyoose- OneHka «Hey/I0BIETBOPUTEIBHO» BBICTABIIAETCS CTYEHTY, KOTOPBINA HE
meopumenvbHoy | 3HACT 3HAYUTENBHOM YacTu MPOrpaMMHOTO MaTepHaa, JoImycKaeT
CYIIECTBEHHBIE OIIMOKHN, HEYBEPEHHO, C OOIBITNMU 3aTPYIHEHUSIMHI
BBINOJIHSAET NMpakTHueckue padotsl. Kak mpasuio, oneHka
«HEYJIOBIIETBOPUTEIHHOY» CTABUTCS CTY/ICHTaM, KOTOPBIE HE MOTYT
MPOJOIDKUTH 00ydeHHe Oe3 TOTIOTHUTENFHBIX 3aHIATHH 110
COOTBETCTBYIOLIEH JUCIUIUIMHE.

Crynent, nomyuuBmmii meHee 60% OT MakcUMaldbHOTO Oamia 3a pa3fen JUCHUTUIAHBI WA
MIPOMEKYTOUHYIO aTTECTAllUI0, CYUNTAETCA HEATTECTOBAHHBIM 1O IAHHOW AUCIUIUIMHE.
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YyeOHO-MeTOoAM4YecKOe U MHPOPMALIMOHHOE o0ecriedyeHre y4eOHOM TN CIMIIMHBI
OcHOBHas uTeparypa:

1. CasenbeB U.B. Kypc o6mieit pusuku. B 3-x 1. T.1. Mexanuka. MosekynsapHas ¢usznuka. Y4eOHoe
nocobue.-11-¢ u3a.M.:"Jlanp".-2019.-432¢. Pexxum nocryna: https://e.lanbook.com/reader/book/113944/#1

2. CaenpbeB U.B. Kypc obmeii ¢pusuku. B 3-x Tr. T.2. DiaexkrpuyecTBO M MarHeTusM. BoOJHBI.
OnTuka. YueOHoe nocobwue.-11-¢ W31 M.:"Jlann".-2019.-496c¢. Pexum JIOCTYTIA:
https://e.lanbook.com/reader/book/113945/#1

3. CasenneB U.B. Kypc obmieii ¢pusuku. B 5-u 11. Tom 4. Bonabl. Ontuka. YuebHoe nocobue.-5-¢
u3g. .:"Jlanp".-2011.-256¢. Pexxum noctyna: https://e.lanbook.com/reader/book/707/#1

4. CasenveB U.B. Kypc o6meit ¢uszuku. B 3-x T1. T.3. KBanToBas onTuka. AToMHas (QuU3HKA.
®dusnka TBEpAOro Tena. YueOHoe mocobue.-10-e u3a. M.:"Jlanw".-2019.-496¢.Pexxum  mocryma:
https://e.lanbook.com/reader/book/123463/#1

CagenbeB 1.B. COopHHMK BOmpocoB W 3amad mo obmel ¢usuke. 6-¢ wm3a. crep.M.:"Jlans".-2019.-
292c. Pexxum nocryna: https://e.lanbook.com/reader/book/125441/#1

5. Kysnenos C.U. Kypc ¢pusuku ¢ npumepamu pemienus 3aaad. Yacts |. Mexanuka u MosjeKkyispHast
¢usuka. Tepmogunamuka: YuedHnoe nocodue / mox pex. B.B. Jlapuonosa.- 3-e uzn. nepepad. u norm.- CII6.:
NznatensctBo «Jlanby, 2014.-464c. Pexxum nocryna: https://e.lanbook.com/reader/book/42189/#2

6. KysnenoB C.M. Kypc ¢usmkm ¢ mpumepamm pemienus 3amad. Yacte Il DmekrpudectBo u

maraetusM. Konebanus u BonHbl: Y4yeOHoe ocobue / mon pea. npod. B.B. Jlapuonosa.- 4-e uzn. nepepad.
u JIOII.- CIIb.: H3narenscTBO «JIauby, 2014.-416c. Pexum JIOCTYyTIa:
https://e.lanbook.com/reader/book/53682/#1

7. Kysnenos C.U. Kypc ¢pusuku ¢ npumepamu pemenus 3agad. Yacts 1. Ontuka. OcHOBBI aTOMHO#

(UMK ¥ KBAHTOBOM MeXaHUKH. DU3KMKa aTOMHOTO sJIpa U AJIEMEHTAPHBIX YaCTHUIl: Y4eOHOoe mocodue / moj
pen. npod. B.B. Jlapuonosa.- 4-e¢ u3a. nepepad. u goim.- CII0.: M3mxarensctBo «Jlamby, 2015.-336¢. Pexum
noctyna: https://e.lanbook.com/reader/book/53685/#1

JlonmonHuTenpHas TuTEpaTypa:

8. Uponos N.E. 3agaun no obmeil pusmke: yuedHoe nmocobue misa By3os/ E.M.Mponos.-9-e uzs.-
Mocksa: bunowM. JlaGopartopus 3HaHUM, 2014.-432c. Pexxum JIOCTYyIIA:
https://e.lanbook.com/reader/book/94101/#1

9. Akcenosa E.H. O6mas ¢usuka. Mexanuka (r1aBbl Kypca): yuebHoe nocodue / E.H. Akcenona. —
2-¢ wu3n.,, wucnp. — Caskr- IlerepOypr: Jlams, 2018. - 128 c. Pexum  poctyna:
https://e.lanbook.com/reader/book/103056/#1

10. AkcenoBa E.H. OG6mas ¢wusuka. TepmonuHamMmuka W MoJeKyJIsspHas ¢u3nka (TIaBel Kypca):
yuebHoe nocobue / E.H. AxcenoBa. — 2-e u3z., ucnp. — Cankr- IlerepOypr: Jlanp, 2018. — 72 c. Pexxum
noctyna: https://e.lanbook.com/reader/book/103058/#1

11. Axcenosa E.H. O0mas ¢uzuka. DaeKTpu4ecTBO U MarHeTusM (Ii1aBbl Kypca): yueOHoe nocobue /
E.H. AkcenoBa. — 2-e wu3n., ucnp. — Canxt-Iletepoypr: Jlanp, 2018. — 112 c. Pexum pocryna:
https://e.lanbook.com/reader/book/103059/#1.

12. AkcenoBa E.H. O6mas ¢usuka. Konebanus u BomHBI (THaBel Kypca): ydeOHoe mocobue / E.H.

AkcenoBa. — 2-¢ wusn., wucnp. — Cankr- IlerepOypr: Jlamp, 2018. — 72 c. Pexum nocryma:
https://e.lanbook.com/reader/book/103055/#1
13. AkcenoBa E.H. O6mas ¢u3uka. Ontuka (TiaBel Kypea): yaeoHoe mocooue / E.H. Axcenopa. — 2-¢

u3n., wucnp. —  Cankr-  Ilerep6ypr:  Jlamp, 2018. - 76 c¢. Pexum  jgoctyma:
https://e.lanbook.com/reader/book/103057/#1
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14. CuByxuHn, 1. B. O6mwuii kypc ¢pusuku: Yued. mocobue: s cTya. pU3MUECKUX CIel.By30B. B 5 -
ta T. T.1. Mexanuka / [I. B. CuByxun. - 6 ¢ uza., crepeor. - M. : ®usmarnut, 2017. - 560c. Pexum
nocrymna: https://e.lanbook.com/reader/book/2313/#1

15. CuByxwuH, /1. B. O6mmii kypc pusuku: Yuebd. mocodbue s cTya. GU3nIecKux crer.By30B. B 5 -tu
T. T.2. Tepmonunamuka u MojekymspHas ¢uszuka / J[. B. CuByxun. - 6 e usnm., crepeotur. - M.:
dusmaraut, 2014. -544 c. Pexxum noctyna: https://e.lanbook.com/reader/book/2316/#1

16. CuByxwuH, /. B. O6muii kypc ¢pusuku: Yuebd. mocodbue s CTyA. GU3NYECKUX CHel.By30B. B 5 -tu
T. T.3. DnekrpudectBo/ . B. CuByxuH. - 6 ¢ u3z., crepeotun. - M.: @usmariur, 2015. - 656c. Pexum
noctyna: https://e.lanbook.com/reader/book/72015/#1

17. CuByxwun, /. B. O6muii kypc ¢pusuku: Yuebd. mocodbue s CTyA. GU3NYeCKuX CIel.By30B. B 5 -tu

T. T.4. Onruka / JI. B. CuByxuHn. - 63e usm., crepeoturt. - M. : @usmariut, 2013. -792 c. Pexum gocryna:
https://e.lanbook.com/reader/book/2314/#1

Meroanyeckue yka3aHusi AJsi 00y4arOIIMXCSl 10 OCBOCHMIO JUCHUILIMHBI (MOLYJIs1)

18. PeokakoBa O.I1. Omnpenenenue CKOPOCTH IyJdW TPH IMOMOIIMA OaUIMCTHYECKOTO MAasTHHUKA.
Metoanyeckie yKa3aHWs K BBIIOJHEHUIO Ja00OpaTOpHOl paboThl MO (u3mMKe A CTYJEHTOB BCEX
cnenuanbHocTel u popm oOyuenus.- MUDU: Konunpunrep BUTU, 2015.-16¢.

19.TloaropuoB A.A. M3ydyeHue OCHOBHOTO 3aKOHAa BpamIaTEIbHOTO JABIKEHHS. MeTonuveckue
YKa3aHUs K BBIMOJIHEHUIO JIabopaTOpHOW paldoThl Mo (u3MKe IS CTYyIEeHTOB creuuaabHoctu 190109,
TEXHUUYECKUX HarmpaBjieHuii Bcex ¢popm oOyuenus.- MUDU: Konunpunrep BUTH, 2016.-24c.

20. bynaBuna E.JI. ®usnueckuii MmasTHUK. MeTonndyeckue yKa3aHHs K BBIIIOJHEHUIO J1aA0OpAaTOPHOM
paboThl O QU3MKe I CTYJEHTOB BcexX creuuanbHocTed u Gopm obydenus.- MUDU: Konunpunrep
BUTH, 2015.-16c.

21. bymynkun H.W., Hukudopor B.B. M3yduenne TepMoaHAMUYECKIX CBOWCTB BO3/1yXa Ha OCHOBE
onpenenenusi Cp/Cy . MeTtoandeckne yka3zaHHs K BBITIOJIHEHHUIO JTA00OPaTOpHOW paboThI 1Mo (usuke uis
CTYJEHTOB Bcex crennanbHocTel Beex popm ooyuenus.- MUDU: Konunpuntep BUTH, 2015.-16c¢.

22.Jleonos I1.B., Hukudopor B.B. OmnpeneneHne €MKOCTH KOHIEHCATOPOB NPH MOMOIIM MOCTa
Cortu. Metoauueckie yKa3aHus K BBIMOJIHEHHIO J1a0opaTopHOM paboThl Mo (U3MKE JUIs CTYIEHTOB
TEXHUYECKUX CIelHanbHOCTEeH U HampaBieHui Bcex ¢opm oOydenus.- MUDU: Konunpuntep BUTH,
2013.-18c.

23. CamconoB A.B. Ormpenenenne ropU30HTAIBHOM COCTaBISIONIEH HANpPsSKEHHOCTH MAarHUTHOTO
nosis 3emsin. MeToauueckre yka3aHHsl K BBIIOJHEHUIO Ja00paTopHOil paboThl MO (pU3UKE ISl CTYAEHTOB
TEXHUUYECKUX CIIeHaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2013.- 20c.

24. MumienkoBa T.H. HMHIyKTHBHOCTh KaTyMIKH. MeETOJMYECKHE YKa3aHHUA K BBITOJHEHHIO
nabopaTopHOil paboOThl MO (U3MKE U CTYJIEHTOB TEXHHYECKMX CHEIMalTbHOCTEH M HampaBlIeHUH Bcex
dopm obyuenus.- MUDU: Konunpuntep BUTU, 2015.-20c.

25. Hukudopor B.B., ITonropuoB A.A. HccnenoBaHue 3aTyxaroliux KojieOaHM B KoJebaTelbHOM
KOHTYpe MpH MOMOIIH ocimuiorpada. Meronndyeckue yKazaHus K BBIITIOJHEHUIO JIAOOpaTOpHON paboThI 1O
¢usnKe N CTYJEHTOB TEXHHMYECKHMX CHEIHaJIbHOCTeW M HampaBieHud Bcex ¢opMm oOydenus.- MUDU:
Korunpuntep BUTH, 2015.- 24c.

26. Jleonos I1.B., Hukudopor B.B. Beraucienue cpeaneii TJHMHBI CBOOOTHOTO MMpodera MOJIEKYIT raza
no Benu4yuHe Kod(h(dulMeHTa AMHAMUYECKOM BSI3KOCTH. MeToauyecKkne yKa3zaHusi K BbBIIOJHEHUIO
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1abopaTopHOil paboOThl MO (U3MKE [UIA CTYJCHTOB TEXHHYECKHX CHEIMATbHOCTEH M HampaBICHUH Bcex
dbopm o6yuenus.- MUDU: Konunpuarep BUTU, 2014.-20c.

27.bynaBuna E.JI. Yckopenue cBOOOMHOTO MajeHus. MeTOAMYECKHE YyKa3aHWs K BBIMOJTHCHHUIO
nabopatopHoil paboThl Mo (u3MKe ISl CTYIACHTOB TEXHUYECKMX CIENUaIbHOCTEH W HalpaBiICHUN BCeX
dbopm o6yuenus.- MUDU: Konunpuarep BUTU, 2013.- 16¢.

28.bynasuna E.JI. Maremarnueckuii MasTHUK. METOJMUYECKUE YKa3aHUSA K BBIIOJHEHHUIO
nabopatopHoil paboOThl MO (QU3MKE ISl CTYIACHTOB BCEX CIENUANbHOCTEH W GopMm o0ydeHus.- MUDU:
Konunpunrep BUTU, 2015.-16¢.

29.KyuepoBa B.B. MHccrnenoBanue CHEKTpajbHBIX —XapaKTEPUCTUK ONTHYECKOTO H3ITyYCHHS.
MeTtoanueckue yka3aHHUs K BBITOJHEHUIO JTa00OPaTOpHON pabOThI MO (pU3MKe AJIs CTYJCHTOB TEXHUYECKUX
CrienMaJIbHOCTEN M HampaBiieHuid Bcex Gopm obyuerus.- MUDU: Komunpuntep BUTHU, 2015.-20c¢.

30. Kuckuna O.I1.,, Hukudopo B.B. ITlomydenuwe mnomsipu3oBanHOro cBeta. IIpoBepka  3akoHa
Mamoca. MeTtoauueckue ykazaHus K BBIIOJHEHHUIO J1abopaTOopHOW padoThl Mo (u3MKe ISl CTYIIEHTOB
TEXHUUYECKUX CIIeHUaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2014.-20c.

31. Jleonos I1.B., Hukudopor B.B. Kombna HeroToHa. MeTtonudeckue yka3aHUs K BBITOJHEHUIO
7abopaTopHOil paboOThl MO (U3MKE IS CTYICHTOB TEXHWYECKHX CHEIHMATbHOCTEH M HANpaBICHUH BCeEX
¢dopm obyuenus.- MUDU: Komumpunarep BUTU, 2015.- 16¢.

32. MumenkoBa T.H. Onpenenenue xapakTepuCTUK CBETOBOI BOJIHBI ¢ TOMOIIbIO TU(MPAKIIMOHHON
peméTku. MeTtoanueckue yka3aHUs K BBIIIOJIHEHHIO J1a00opaToOpHOM paboThl MO (U3MKE AJi CTYACHTOB
TEXHUUYECKUX CIIeUaIbHOCTEH M HampaBieHuil Bcex ¢gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

33. bynasuna E.JI. 3Mepenune TeMnepaTypsl paCKaJICHHBIX TEJ ¢ TOMOIIBIO ONITHYECKOTO MUPOMETPa.
MeTtoanueckue yKa3aHUsl K BBITOJHEHHUIO Ja00OpaTOpHO#l paboThl MO (U3UKE AJS CTYICHTOB TEXHUYECKUX
CHenHaTbHOCTE! 1 HanpaBieHui Bcex Gpopm ooydenus.- MUDU: Konunpurarep BUTHU, 2015.- 20c.

34. Hukudopo B.B. Bayrpennmii dotordpdexr. Meroaudeckne yka3aHHS K BBITOJHESHHIO
nabopaTopHOil paboTel o ¢u3uKe Ui CTyAeHToB crneunanbHocTu 220400.62 ounoi Gopmbl 00ydeHus.-
MUNOU: Konunpuntep BUTH, 2015.- 16c.

35. PeikakoBa O.11. Baennuii ¢poroapdext. Meronnueckne ykazaHus K BBITIOJIHEHHUIO J1a00paTOpHOit
paboTel 1Mo ¢u3uke I CTYACHTOB TEXHHUYECKUX CIHelHaIbHOCTeH Bcex ¢opMm o0ydyenus.- MUODU:
Konunpunrep BUTHU, 2015.- 20c.

HNHTepHeT-pecypcesl

36. TeopeTnueckast " MaTeMaTHIecKas ¢buznka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

37. Kypnan Texanueckoit ®usuku http://journals.ioffe.ru/jtf/

38. ®dusnka dIIeMEHTapHBIX YaCTHIl U aTOMHOTO sijipa http://wwwl.jinr.ru/Pepan/Pepan_rus.html

39. ®usuka u Texnuka [TomynpoBoanukos http://journals.ioffe.ru/ftp/

MarepuajibHO-TEXHHYECKOe o0ecnedeHrue Y4eOHOH TUCHMILTHHbI
B mporecce ocBoeHHs OCHOBHOH 00pa3zoBaTelbHOM NPOTpaMMbl IO JAUCHUILUIUHE «DPHU3UKa»
HanpasiieHus: noarotoBku «13.03.01 TemnosHepreTuka M TEIJIOTEXHHMKAa»  HCIOIB3YIOTCS HaIJISIHBIE
nocoOusi, BBIYMCIUTENbHAS TEXHUKA (B TOM YHUCIIE MPOrpaMMHOE oOecreueHue) Al MoKaza Mpe3eHTalHi,
nabopaTopHOe 000pyIOBaHHE.
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VYuebnas aynutopus (aya.527)

OGopynoBaHue:

YcTaHoBKa Juisl OMpeZesieHUs] OTHOILIEHUS TEIJIOEMKOCTEH BO3JyXa MpHU MOCTOSIHHOM JIaBJICHUH U
noctosiHHoM 06beMe OIIT 1-6u

YcraHoBKa Jij1s onpe/ielieHUs] YHUBEpCAIbHOU ra30Boi moctostHHor DIIT1 -12

VYcranoBka a4 onpeaeneHus usmepenuns sutponuu OIIT 1 -11

JlaGopatopHasi yctaHOBKa «/3y4eHne TepMOJMHAMUYECKUX CBOMCTB BO3yxa Ha ocHOBe Cp/Cv»

JlaboparopHasi ycTaHOBKa «BbIUMCIIEHHE CpeIHEH ATUHBI CBOOOAHOrO MpoOera MOJEKYN Ta3a IO
BeNIMYMHE KOO(PPHUIIMEHTa ATMHAMUYECKOH BSI3KOCTI

JlabopaTtopnas yctanoBka «Komnbsia HetoTona

JlaboparopHas yctanoBka «OmnpesiesieHne CKOPOCTH ITYJIH MPHU MOMOIIY 0aJUTMCTUYECKOTO MAasgTHUKA)

quﬁno-MeTolmqecmle PEKOMEHAAINN IJISI CTYACHTOB

1. YkazaHust [uig IpOCITyITUBaHUS JICKIAN

[lepen HavamoM 3aHATHII BHUMATEIFHO O3HAKOMHTBHCS C YUEOHBIM IUIAHOM INPOBEICHUS JICKIIUHA H
CIIHCKOM PEKOMEHIOBAHHOM JIUTEPATYPHI.

[lepen mocemeHreM o4epeHON JICKIIMH OCBEXHUTH B IMaMSATH OCHOBHBIC KOHIICIIIMH IPOUICHHOTO
panee marepuaina. [loAroTOBUTH MpU HEOOXOAWMOCTH BOIIPOCHI IpenoaaBaTento. He Hago omacarbes, 4To
BOIIPOCHI MOT'YT OBITh IPOCTHIMH.

Ha nexuuu ocHOBHOE BHUMaHUE CIelyeT YAEHIATh He (popMysiaM U MareMaTHMYECKUM BBIKJIAJKaM, a
COJICPKAHUIO U3Y4aeMbIX BOIPOCOB, ONPEACICHUAM U IIOCTAHOBKAM 3a/1a4.

B npouecce u3ydeHus JEKIMOHHOIO Kypca HEOOXOAMMO IO BO3MOKHOCTH 4acTO BO3BPAILATHCS K
OCHOBHBIM TOHATHSM M METOJaM peIIeHus 3a1ad (34ech BO3MOXKEH BBIOOPOYHBIN KOHTPOJIb 3HAHHMA
CTYJICHTOB).

XemarenbHO  HCMONB30BaTh  KOHCIEKTHI  JIEKIUH, B KOTOPBIX HCIOJB3YETCS  TPUHSATAS
IpernoaaBaTeIeM CUCTEMa 0003HaUYCHHH.

s Gonee mogpoOHOro U3y4eHUs Kypca clieyeT padoTaTh ¢ PEKOMEHI0BaHHBIMH JINTEPATYPHBIMU
UCTOYHUKAMU U BHOBB MOSIBJISIOLIUMHCS UCTOYHUKAMHU.

2. Vka3aHus Ul y4yacTUs B IPAKTUUYECKUX 3aHATUAX

[lepen mocemieHueM YSCHUTb TeMy MPaKTHUYECKOTO 3aHATUS U CAMOCTOSITENIbHO U3Y4YUTh
TEOPETUIECKHIE BOTIPOCHI.

[Tonyunth y mpemonaBaTelsi 3aJaHHE HA BBINIOJHEHHWE MPAKTUYECKOTO 3aJaHMsl, KaK MPaBHIO ITO
peleHue 3a1a4u 1o MPOHACHHOMY JICKIIMOHHOMY MaTepuaiy. Pemenne 3agaun oOpMUTh THCHBMEHHO WJIH
BBITIOJIHUTH C MCIIOJIb30BAaHUEM KOMITBIOTEPA M MIPHU HEOOXOIUMOCTH pacliedaTaTh U CIaTh MPETo1aBaTeIto
Ha MPOBEPKY.

[lepen mocemeHueM YSICHUTh TeMy IPAKTHUYECKOTO 3aHATHS U CAMOCTOSTEIBHO H3YYUTh
TEOPETUYECKHE BOTIPOCHI.

B kon11ie 3aHATHS TPH HEOOXOAMMOCTH BBIACHUTD Y MPETO1aBaTellsl HesICHbIE BOIPOCHI.

OcCHOBHBIE pe3yJIbTaThl BHIOJHEHHUS PabOThl HEOOXOAUMO pacreyaTaTh.

3. Yka3zaHus U1l BHIIOJHEHUS J1abOpaTOPHBIX padboT

CobumoiaTe TpeOOBaHMS TEXHUKU O€30MaCHOCTH, IS YETo MPOCIIyIIaTh HEOOXOIMMBbIE Pa3bsICHEHUS
0 TIPaBHIILHOCTH MTOBENICHHS B Ta00OpaTOPHH.

[lepen BbIMOMHEHHEM J1a0OpPATOPHOM PabOTHI MPOBECTH CAMOCTOSTEIBHO MOATOTOBKY K paloTe
U3y4YUB OCHOBHBIE TEOPETHUECKUE IIOJIOKEHHs, 3HAHME KOTOPBIX HEOOXOAMMO Uil OCMBICJIEHHOTO
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BBITTOJIHEHUS pabOTHI.

B mpornecce BbInonHeHUs: paboThl CleyeT NOCTOSHHO OOLIAThCs ¢ MpernojaBaTesieM, He JOIMycKast
10 BO3MOXHOCTHU HETPABUJIbHBIX JICHCTBUN.

OCHOBHBIE pe3yJIbTaThl 3KCIIEPUMEHTOB HE00X0AUMO 3a(pUKCUPOBATh B MMCbMEHHOM BH/IE.

IIpu cpade 3auvera mo paboTe HOArOTOBUTH OTYET O MPOJEIAHHOW paboTe, Iie AOIKHBI ObITH
OTPa)KE€HbI OCHOBHBIE PE3YyJIbTAThl U BBIBOJIBI.

4.Yka3aHus AJs BBIIOJHEHUS CAMOCTOSTENIbHON pabOThI

[Tonyunts y mnpenopaBarens 3aJaHHE€ W CHUCOK PEKOMEHAOBAHHOW JuTepaTypbl. M3yudenue
TEOPETHUYECKUX BOIIPOCOB CJIEAYET IPOBOAUTH IO BO3MOKHOCTH CaMOCTOSITEIBHO, HO IPU 3aTPyIAHEHUSIX
oOpalnaTbcs K IpernoaaBarelto.

[ToaroToBUTH NUCBMEHHBIN OTUYET O NMPOJIEIaHHOI padoTe.

[Tpy BbINOIHEHMH (POHTAIBHBIX 33JaHUI IO YCMOTPEHHIO IIpernojaBaTenss paboTa MOKET ObITh
olleHeHa 0e3 MUChbMEHHOr0 OTYETa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE BOIPOCHI, IPU YCIOBUU aKTUBHOM
CaMOCTOSITENIbHON PaOOTHI.

IToAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToanyeckue peKOMEHIAUM AJIsl MpenoaaBaTeien
1. Yka3zanust 1s IpoBeIeHUS JEKIUN

Ha nepBoii BBOAHOI JleK1MK cienaTh o0IIHii 0630p cofepaHusi Kypca U OTMETUTh HOBBIE METO/IbI
U TIOJIXOIbI K PEILICHUIO 3a]]a4, paCCMaTPUBAEMbIX B Kypce, JIOBECTH JI0 CTYACHTOB TpeOoBaHus Kadeapsl,
OTBETUTH HA BOMPOCHI.

[Tpu mOAroTOBKE K JIEKIIMOHHBIM 3aHATHUAM HEOOXOIUMO MPOIyMaTh IJIaH €ro IPOBEACHMS,
COZEp)KaHUE BCTYNHUTENBHOM, OCHOBHOW M 3aKJIFOYUTEIbHON YaCTH JIEKIUU, O3HAKOMUTBCS C HOBUHKAMH
y4eOHOM U METOAMYECKOU JTUTEPATYpPhl, MyOJUKAIIUAMU TTEPUOIUUECKON MTeYaTH MO TeME JEKIIMOHHOTO
3aHATHUA. Y TOUHUTD IIJIaH TIPOBEJICHUS] CEMHUHAPCKOTO 3aHATHS 110 TeMe Jekuuu. [lepen nznoxennem
TEKYIIEro JEKIMOHHOTO MaTepraia HAMOMHUTh 00 OCHOBHBIX UTOTaX, TOCTUTHYTBIX Ha TIPEABIIYITUX
nexnusix. C 3TOH 1eNbI0 33/1aTh HECKOJIBKO BOIIPOCOB ayJAUTOPUHU U OCYIIECTBUTH BHIOOPOYHBIN KOHTPOJIb
3HAHUS CTYJICHTOB.

B xo/e NeKIroHHOTro 3aHITHSI IPENo/IaBaTeNb JOKEH Ha3BaTh TeMY, Y4eOHbIE BOIIPOCHI,
03HAKOMHTbH CTYAEHTOB C MIEPEYHEM OCHOBHOW U JOTIOJHUTEIBHOM JIUTEPATYPHI 110 TEME 3aHSTHSL.
PackpriBas comeprkanue yaeOHbIX BOIPOCOB, aKIIEHTUPOBATh BHUMAHHUE CTYJCHTOB HAa OCHOBHBIX
KaTeropusixX, SIBJICHUSIX U TIPOIIECCaxX, 0COOEHHOCTIX UX MPOTEeKaHUs. PacKphIBaTh CYIIHOCTh M COJEPKaHNE
Pa3IMYHBIX TOYEK 3PEHUSI U HAYUHBIX IMOX0/I0B K OOBSICHEHUIO TE€X WJIM WHBIX SIBJICHHH U MPOIIECCOB.

Crnenyet apryMeHTHPOBaHO 000CHOBATH COOCTBEHHYIO TO3HUIIUIO 1O CITIOPHBIM TEOPETUUECKUM
Borpocam. [IpuBouTE IpUMEpHI. 3a/1aBaTh 1O X0y U3JI0KEHUSI JIEKIIMOHHOT'O MaTepuajia pUTOPUIECKUE
BOMPOCHI U CAMOMY JIaBaTh HA HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3AIIMH MBICIUTEIBHOMN 1€ATeIbHOCTH
CTYJICHTOB, MOBBIIICHUIO UX BHUMAHUS U UHTEpPECA K MaTepuay JEeKIUHU, ee cojepxkanuto. [Ipenonasarens
JOJKEH PYKOBOIUTH paOOTOM CTY/IEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepraa, MoI4epKUBaTh
HEOOXOMMOCTh OTPAKECHHSI B KOHCIIEKTaX OCHOBHBIX MOJOXKEHUH U3ydaeMOi TeMbl, 0000 BBIJEISI,
KaTeropHalIbHBIN anmapar. B 3akirounTenbHON YacTH JIEKITUH HE00X0IMMO ChOPMYIUPOBAThH OOIITHE
BBIBOJIBI TTO TEME, PACKPHIBAIOIINE COACPKaHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIEKIMH. OOBSIBUTH TUIaH
0YepPEeTHOTO MPAKTUIECKOTO 3aHITHS, 1aTh KPAaTKUE PEKOMEHAAINH TI0 MOATOTOBKE CTYJICHTOB K CEMUHAPY.
OnpeaenuTh MECTO U BpeMsI KOHCYJIbTAITUHU CTYJI€HTaM, TTOKEJIaBIIUM BBICTYITUTh HA CEMUHAPE C
JOKJIagaMu B pedeparamu.
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Ha nocneaneit nekuuu yaenuTs Bpems 1uig 0030pa Hanbosiee BaXKHBIX MOJOKEHUN, pACCMOTPEHHBIX

B Kypce.

2. YkazaHus 1J1s IPOBEACHUS IPAKTUYECKUX 3aHATHI

[ToaroToBUTH TEOPETHUECKUE BOIPOCHI WJIU 33/1a4M, KOTOPbIE JOJKHBI BBINOJIHUTh CTYI€HTHI BOBPEMSI
IPAaKTUYEeCKOro 3aHATHA. [loAroTOBUTH CIUCOK JMTEPATypHBIX MCTOYHHKOB, HEOOXOIUMBIX JUIs
BBITIOJIHEHUS 33JaHUsI U KOTOpBIE CTYIEHTHl MOTYT IOJYy4YUTh B OuOnMoTeke MHCTUTYyTa. [1oAroTOBHUTH
nepevyeHb HMHTEPHET-PECYpPCOB, KOTOpHIE IOMOTYT B BBIIOJHEHMM TNPAKTHYECKOro 3ajganus. llocne
MOJYYEHHUSI OTYET BBIIOJIHUTH POBEPKY U Ha CIEAYIOIIEM NPAaKTUYECKOM 3aHATHH Pa3o0paTh AOMYIICHHBIC
OLIMOKH U TOACKa3aTh, KaK UX HEOOXOIUMO YCTPAHUTb.

YeTko 0003HAYUTH TEMY 3aHSITHS.

OO0cyuTh OCHOBHBIE IIOHATHS, CBA3AHHBIE C TEMOH.

B mponecce pemieHus 3agady BECTH JUCKYCCHIO CO CTYAEHTAaMM O IPABUIBHOCTH INPUMEHEHMS
TEOPETUYECKUX 3HAHUH.

OTmeuathb CTYJEHTOB, HauboJIee AKTUBHO YYaCTBYIOIIUX B PELICHUH 3a/1a4 U JAUCKYCCUSX.

B KoHIIe MpaKTHKH 337aTh ayJJUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zanus Juist IpoBeieHus 1a00paTOPHBIX 3aHATUH.

Cobmronats TpeOOBaHMS TEXHUKN 0€30MAaCHOCTH M MMPOBOANUTH HEOOXOJMMBIE Pa3bsICHEHUS O
NPaBUIBHOCTH MOBEJCHHS B JTA0OPATOPHUH.

ITepen BbinmonHeHueM 1a00paTOpHOI pabOTHI IPOBEPUTH CTETIEHb TOTOBHOCTH CTY/ICHTOB,
HaIlOMHUTb U 00CY/IUTh OCHOBHBIE TEOPETUYECKHE MIOJIOKEHUS, 3HAHUE KOTOPbIX HEOOXOAUMO IS
OCMBICJICHHOT'O BBIIIOJIHEHUS PadoT.

B nponecce BoinosHEHNs pabOTHI ClI€AyeT MOCTOSTHHO O0IIAThHCS CO CTYJACHTaMU, HE JI0ITYCKas 110
BO3MOKHOCTH MX HEIIPABWIBHBIX JICHCTBUI.

TpeboBaTh, YTOOBI OCHOBHBIE PE3YJIBTATHl SKCIIEPUMEHTOB OBbUTH 3a(DUKCHPOBAHBI CTY/ICHTAMHU B
MUCHbMEHHOM BHJIE.

[Tpu npueme 3adeta mo padbore TpeOOBaTh OTYET O MPOJIETAHHON padoTe, I/ JOKHBI OBITh
OTpa’Ke€Hbl OCHOBHBIE PE3YJIbTAThI U BHIBOJIBI.

4.Yka3aHus 10 KOHTPOJIIO CaMOCTOSTEIbHON paboThI CTYIEHTOB

[To ycMoTpeHuIo mpernoiaBaTens 3a1aHue Ha CaMOCTOSATENIbHYIO pa0OTy MOXKET OBbIThH
VH/IMBUYaJIbHBIM WA (PPOHTAIILHBIM.

[Tpu ucnonb30BaHUM MHAMBUIYATbHBIX 33aHUN TPpeOOBATh OT CTYAECHTA MMCbMEHHBIN OTYET O
IpoJieslaHHOM pabdoTe.

[Tpu npuMeHeHnN GPOHTATBHBIX 33aHUH BECTH KOJUIEKTUBHBIE OOCYX/IEHUS CO CTyIEHTaMHU
OCHOBHBIX TEOPETUYECKHX TTOJ0KECHUH.

C 1enpio KOHTPOJIS KaueCTBa BHIMTOJIHEHHUS CAaMOCTOSITEIbHOM paboThl TpeOOBaTh WHANBUIYAIbHBIC
OTYEeTHI (AOMYCTUMO BMECTO MUCBMEHHOTO OTYeTa MPUMEHATh HHANBHIyalIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu OC HUAY MUODU u yyeOHBIM MI1aHOM
OCHOBHOHM 00pa3oBareibHOI Mporpammsl 1o HampasieHuto moarotoBku 13.03.01 «Ternosnepreruka u
TEIUIOTEXHUKA

b
9y \ W.ﬁ,{/ _— [Toxropros A.A.
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Pabouyro nporpaMmy coCTaBUJI OLEHT

Periensent mpodeccop ﬁ — I';. _l Yepuosa H.M.
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[Iporpamma omo6pena Ha 3acemanumn YMKH 13.03.01 TemnnosHepretrika W TEIJIOTEXHHUKA OT
15.11.2021 roga, mpotokos No2.
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[Ipencenarens yueOHO-METOIUIECKON KOMUCCUT PazyBaeB A.B.
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