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1. ITEPEYEHb

IINTAHUPYEMBbIX

PE3YJIbTATOB OBYYEHUA  IIO

AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHAUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOH ITPOI'PAMMBbI

Bujg nesTeabHOCTH BBIITYCKHHUKA

JucuumnimHa

OXBaTbIBacT Kpyr

BOIIPOCOB,

OTHOCAIINXCA K MMPpOU3BOJACTBCHHO-

TCXHOJIOTUYCCKOMY BHIY HpO(l)eCCHOHaJIBHOI;'I ACATCIIBHOCTHU BBIITYCKHHUKAa B COOTBCTCTBUH C
KOMIICTCHIUAMUA U BUAAMU ACATCIbHOCTH, YKa3aHHBIMU B y‘ICGHOM IIJ1aHC.

eab AMCIUATUIMHBI
W3yuenne QyHnaMeHTaIbHBIX (PU3MUYECKUX 3aKOHOB, TEOPUH, METOIOB KJIACCHUECKOH M
COBpeMEHHOU (pu3uku. POpMHPOBAHNE HABBHIKOB BIIAZICHUS OCHOBHBIMH NMPUEMAMU U METOJaMHU
peleHus NpUKIagHbIX MpodsieM. DopMupoBaHNE HABBIKOB MPOBEIEHHS HAYYHBIX HCCIIEAOBAaHUM,
O3HAKOMJICHHE C COBPEMEHHON HaydHOW ammapaTypoil. O3HaKOMIJIEHHE C UCTOpHEN (DU3UKU U ee
pa3sBUTHEM, a TaK K€ C OCHOBHBIMHM HAlpaBJICHUSAMM M TEHICHLHUSMHU pPa3BUTHS COBPEMEHHOMN

buzuku.

3agayu AUCHMILINHBI
3amaya AUCHMIUIMHBI (U3HKU COCTOUT B (POPMHUPOBAHUU Yy OOYYAIONIMXCS CIOCOOHOCTEH

HCIIOJIB30BAaTh

OCHOBHBIC 3aKOHBI

u ¢yHIaMEHTAlbHbIE TMOHATUS B MpodeccHnoHaATbHOMI

ACATCIIBHOCTH, YMCTb NPUMCHATHL NOJTYUYCHHBIC 3HAHUA IIPU HU3YYCHUU APYIUX JUCHUILIIMH U B

MNPUKIAAHbIX 3aJavdax HpO(i)eCCI/IOHaJILHOI;'I JACATCIIbHOCTH,

BJIaACTh COBpeMeHHOﬁ HaquOﬁ

anmnapaTypoi u HaBBIKAMU BEJCHHS (PU3NICCKOTO IKCIICPHUMEHTA.

Kon Conep:xanue IIepeyenb nIaHMpyeMbIX pe3yJbTATOB
KOMIIETEHI[HHI KOMIIETeHIHii 00y4eHHUsI MO ANCHUILINHE
1 2 3
OIIK-3 CIIOCOOHOCTh HCIIOIL30BATh | 3HATH:
OCHOBHEIE 3aKOHBI | - OCHOBHBIC 3aKOHBI M IIOHSATHUS (PU3UKH
€CTECTBEHHOHAYYHBIX yMeTh:
JUCITUIUIAH U COBPEMEHHBIC | - HCIIOIh30BaTh OCHOBHBIC 3aKOHBI
nH(OPMAIIMOHHO- €CTeCTBEHHOHAYYHBIX JUCLHUIUINH B
KOMMYHHKAITHOHHBIC po(hecCHOHATEHOM JIeATSIIBHOCTH
TEXHOJIOTHH B | BJIA/IeTh:
npodeccrnoHaIbHOM - COBPEMEHHBIMH HH()OPMAIIMOHHO-KOMMYHHKAITU-
JEATeIbHOCTH OHHBIMH T€XHOJIOTHSIMHU.
2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBLHON
MNPOI'PAMMBI

Huctunnmuaa b1.6.10 ¢wusuka otHOcHUTCS K 6a30BOi yacTu

Jucnunnuza ¢usuka

0a3upyeTcsl Ha 3HAHUSAX, MOJIYYEHHBIX NpPU U3YyUYEHUHU Y4YEOHBIX

JAUCIHUITIIIMH OCHOBHBIX O6IJ_I€O6p3.30BaTe.HBHLIX nporpamMm.
OCHOBBIBasICh Ha HU3Yy4YCHUNU JUCHUIIINH, (1)I/I3I/IKa NpeaACTaBIACT OCHOBY IJId U3YUYCHHA
JUCHUIIIIMH. TCOPHUsS CUCTEM U CHCTEMHBII aHaJIu3s, 0e30IMacHOCTh KUBHECACATCIIbHOCTH.

Takoe

CUCTCMHOC

MEXIUCIUTIIMHAPHOE

HN3YYCHHUEC HaAIlpaBJICHO Ha JOCTHKCHHUC

tpebyemoro ®I'OC ypoBHs MOATOTOBKH 1O KBaTU(pUKALIMK OaKaiaBp.




3. PACIIPEJEJIEHUE OB BEMA JUCHUIIVIMHBI

3.1. Pacnipeesienue o60beMa TUCHMILIMHBI 10 GopMaM 00yUeHUst

Tpyooemkocmob Oucyuniutsl 6 uacax
E § § Buo
o S ® ) 2 Koumpons npoMEdNCy
Dopma N = 2 § S as mounou
o0yuenusn g 3 x S E ammecma
S = S > Q paboma
< S I S o TR uuu
S & S 2 |83 s s g 3
N S S S~ g S §
Q Q N N S8 S g X = S
S 3] S| 2| §/8S§Y &35 | &S
O Qq ~ NN K3 O s
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 72 | 36 | 18 - 18 36 1k 3auer
3aounas 2 - 72 9 4 - 5 59 2K 3auer
3aounasn - - - - - - - - - -
(ycxkopeHHoe
o0OyueHue)
O4Ho-3204Has - - - - - - - - - -

3.2. Pacnpenesienne 00beMa TUCHMIIJIMHBI 10 BUAAM YYeOHBIX 3aHATHH H TPYA0EMKOCTH

¢ m.u. 6 Pacnpeoenenue
unmepaxkmue no cemecmpam, uac
Tpyoo- | noii, akmue-
Buo yueonuix 3anamuii emMKocmb | HOll, UHHO8A-
(uac.) UUUOHHOU 1
dopmax,
(uac.)
1 2 3 4
|. KonTakTHasi pa6oTa 00y4aomuxcs ¢
npemnoaapareJieM (Bcero) 36 8 36
Jlexmum (JIk) 18 18
[paxTuueckue 3austus (113) 18 18
Kontponphas pabora + - +
WunuBunyanbHble KOHCYJIbTAIIAN + - +
I1.CamocTosiTe/ibHAsA padoTa 00y4ar0IMXCs
36 - 36
(CP)
[loaroToBka K MpakTHYECKUM 3aHITUSIM 14 - 14
IToaroToBka K 3a4eTy 14 - 14
BrinonHnenne KOHTPOJIbHON pabOTHI 8 - 8
I11. IlpomexyTouHasi aTTecTanms 3a4€T + - +
OOm1as Tpy10eMKOCTh JIUCIUTUTHHBI yac. 72 - 72
3a4. el. 2 - 2




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUUILIHHBI IO BUAAM YU4eOHBIX 3aHATHH
- 1J1sl 0YHO# (pOpMBI 00YUCHHS:

Buowt yueonwvix 3anamuii, 6knrouasn
camocmoamenvHyio paoomy
e o0yuaromuxca u mpyooemKocme;
pas- Haumenosanue Tpyooem- (uac.)
dena u pazoena u kocntb, yueoHble 3aHAmMUA camocmosn
memol mema OuCyUnIUHbL (uac.) menvnas
npakmuveckKue paﬁoma
aekyuu 3aHamus oGyuaro-
wuxcs
1 2 3 4 5 6
1. Mexanuka 26 6 8 12
1.1. | KuHeMaTuka nocTynarejabHOro 6 1 2 3
JIBIDKCHMUSI.
1.2. | KuneMaTuka BpalareIbHOIo 6 1 2 3
JIBIDKCHUSI
13. | lunaMuka nocTynaTesbHOro 7 2 2 3
JIBIDKCHUSI
1.4. JluHamuKa BpamaTeIbHOTO 7 2 2 3
JIBIDKCHHSI.
2. MoJiekyasipHast 22 6 4 12
(¢pu3nka U TepMOIMHAMHUKA
2.1. MonekynsapHO-KHHETHYECKAs 9 2 2 5
TEOpHUsL
2.2. | SlBnenus mepeHoca 4 2 - 2
2.3. 3aKOHBI TEPMOJIUHAMUKHI 9 2 2 5
3. JIEKTPOMATHETH3M 24 6 6 12
3.1. DJIeKTPOCTaTHKA 8 2 2 4
3.2. ONeKTpUYECKUH TOK. 8 2 2 4
3.3. MarnauTtHoe 1oie 8 2 2 4
HUTOro 72 18 18 36
- 1J11 3209HOM (pOPMBI 00yUCHHS:
Buowl yueonwvix 3anamuit, 6xkniouan
camocmoamenvHyio paoony
M odyuarowuxca u mpyooemKocmsy;
pas- Haumenoeanue Tpyooem- (uac.)
dena u pasoena u Kocmo, yueoHvle 3auaAmu camocmos
membl mema OucCyunIUHbL (uac.) menvnas
npakmuueckKkue paﬁoma
JleKkuyuu 3aHamun 06_)7‘!("0'
wuxcs
1 2 3 4 5 6
1. Mexanuka 24 2 2 20
1.1. | KuremaTHKa MoCTyIaTeIbHOTO 6 0,5 0,5 5
JIBIKEHHSL.
1.2. | KunemaTnka BpamaTeIsHOTO 6 0,5 0,5 5
JIBIKEHUS
13. | IuraMuka mocTynaTeIsHOTO 6 0,5 0,5 5
JIBUDKECHUSI
1.4, JlnHamuKa BpamaTeabHOro 6 0,5 0,5 5
JIBUJKEHHS.
2. Mouiekyasipuasi 23 1 2 20




(u3MKa U TEPMOIMHAMHUKA

2.1. MonekynapHO-KHHETHYECKAS 8,5 0,5 1 7
TEOpHs

2.2. SIBieHns nepeHoca 7,3 0,3 - 7
2.3. 3aKOHBI TEPMOIUHAMUKHU 7,2 0,2 1 6
3. JIeKTPOMATHETH3M 21 1 1 19
3.1. DJIEKTPOCTaTHKA 8 0,5 0,5 7
3.2. DJICKTPUUYCSCKUH TOK. 6,6 0,3 0,3 6
3.3. Mar»uTtHoe mnone 6,4 0,2 0,2 6
NUTOIro 68 4 5 59

4.2. Cogepxxanme TUCUMILIMHBI, CTPYKTYPUPOBAaHHOE 110 pa3jejiaM U TeMaM

Pazgen 1. MEXAHUKA
Tema 1.1. KuneMaTHKa mocTynarejJbHOr0 ABHKEHHS
Jleknus (1 gac)

MexaHnueckoe ABMKEHHE COCTOUT B U3MEHEHUH B3aMMHOTI'O PACIIOJIOKEHUS T UM UX
YyacTeil OTHOCUTENHHO APYT IpyTa B IPOCTPAHCTBE C TEUEHUEM BPEMEHU. J[BIKeHHE | MOKOH
oTHOCcUTENbHBL. COBOKYIMHOCTh CUCTEMbI KOOPAMHAT U 4aCOB, CBA3aHHBIX C TEJIOM OTCYETA,
Ha3bIBAIOT IIPOCTPAHCTBEHHO-BPEMEHHO CUCTEMOM orcuéra (CO).

MarepuanbHOI TOUYKOH Ha3bIBAIOT TEJI0, 00J1aAat01ee MacCol, pasmepaMu U HOpMoil KOTOPOro
MOXHO ITpeHeOpedb. MaTepuanbHas TOUKa — a0CTpaKIKs, HCIOIb30BaHUE KOTOPOH YIIPOIIAeT
peleHue psja NpaKTHYECKUX 3ajau.

HenpepbiBHast JWHUS, KOTOPYIO ONHCHIBA€T JIBUKYINASACS MaTepuUallbHAsi TOYKa B
IPOCTPAHCTBE HAa3bIBACTCS TPAEKTOPUEH.

[To Bugy TpaekTopuu AEIATCS HA NPSIMOJIMHENWHBIE U KPUBOJIUHEHWHBIE.

B nexaproBoii cucteme orcuéra OXYZ mnosokeHue MarepualbHON TOUKM M B HEKOTOPBIN
MOMEHT BpPEMEHHU OIpeNesIIeTCsl TpeMs KOOpAWHATaMU X, Y, Z WIH PaguyCoOM-BEKTOpOM I ,
MPOBEICHHBIM M3 Hayajla CHCTEMBI OTCUETA K ITOJIOKEHUIO MaTEPHAIbHON TOUYKU B TIPOCTPAHCTBE.

Kunemarnyeckue ypaBHEHMs JIBMDKEHUS MaTepUalbHOM TOYKM B CKaIAPHOM Qopme
COOTBETCTBEHHO MMEIOT BUJI:

x=x(t),
r=r(t) wm y=y(t),
z=1z(t).

Bektop Ar, mpoBeneHHBI M3 HAYaLHOTO TMOJIOKEHUS ABIDKYILEHCS MaTepUAIbHON TOUKH B
KOHEYHOE MOJIOKEHNUE, HA3bIBACTCS MepeMeleHr eM.

CkopocTh — BEKTOpHasl BEIMUYMHA, PaBHAs MEPEMEUICHUI0 MaTepUATbHONW TOUKHU 32 €IUHUILY
AT
At
Hanpasnenue BekTOopa CKOpOCTH COBHAAAET C HAIIPABICHUEM MTEPEMEIIICHUS.
MrHoBeHHasi CKOPOCTh, paBHA IIEPBOM IPOU3BOJHOM paguyca BEKTOPA 110 BPEMEHU .

BpeMeHHU. CpeaHss 3a IPOMEXYTOK BpeMeHH At CKOpOCTh paBHa <6> =

. dr
V=—
dt
N . ds
Moynb BeKTOpa CKOPOCTH PAaBEH MEPBOil IPOM3BOJHOM MyTH 110 BPEMEHH. L = T
BekTop CKOpOCTH TOYKH M MOJYJIb CKOPOCTH PaBHBI COOTBETCTBEHHO:
V=vxl +vyj+v.k v= o§+o)2,+\)§

VYckopeHne — BeKTOpHas (hu3nyeckas BETMYMHA, paBHAas M3MEHEHHUIO BEKTOpa CKOPOCTH 3a
€IUHUILLY BPEMEHH.
HopmanbHoe, TaHreHIIMaNbHOE U ITOJIHOE YCKOPEHUE IPU KPUBOJIUHEHHOM JABUKCHUU.



Tak kak Hpy HEPaBHOMEPHOM KPUBOJIMHEHHOM JBIKCHHH CKOPOCTh MAaTEPHAIBHOW TOUYKH
U3MEHWIACh U TI0 MOJYJIIO H [0 HAIPABJICHUIO, TO YCKOPEHHE Pa3IOKUM Ha JIBE COCTABIISAIOLIHE:

1) TaHreHIMaANBEHOE YCKOPEHHUE, XapaKTepU3yeT OBICTPOTY H3MEHEHHS CKOPOCTH 110 MOJYIIIO.

2) UEHTPOCTpPEeMUTENbHOE (HOPMAaJbHOE) YCKOpPEHHE- XapaKTepu3yeT OBICTPOTY H3MEHEHHUs
CKOPOCTH TI0 HAIIPABJICHUIO.

UucnenHass BeNIMYMHA KacaTeIbHOTO YCKOPEHHMS paBHA WM3MEHEHHIO MOJIYJs CKOPOCTH 3a
€IMHHILY BPEMEHH

2
Monyiib HOpMaJIbHOTO YCKOPEHUS a, = Ve

R
TanreHuuanbHOE YCKOPEHHE HAIPaBJIEHO, KaK M CKOPOCTh, M0 KacaTelbHONH K Tpaekropuu. B
Clly4ae YCKOPEHHOTO JBUKEHHUS BEKTOPHI M HAIPaBJCHBI B OJIHY CTOPOHY, MPU 3aMEJICHHOM
JBUKEHUH OHU POTHUBOIOJIOKHBI.
[TonHoe yckopeHue: =4, +4,

Tema 1.2. KunemaTnka BpamareJbHOT0 JIBHKEHUS
Jleknus (1 yac)

VYrI10Bas CKOPOCTH U YIII0BOE YCKOPEHME: MIPHU BpalaTeIbHOM JIBUKEHUU BCE TOUKH Teja

OIIMCHIBAIOT OKPYXKHOCTH, BBICTPOTY BpalieHns XapakTepusyeT yrioBas ckopocts &

.YIJI0BOH CKOPOCTBIO HAa3blBaeTCs IPOU3BOAHAA OT yrja IIOBOPOTa IO  BPEMEHH.
BexTop yrioBoil CKOpOCTH HalpaiieH BJOJIb OCH BPALIEHUs 10 MPaBUily [IpaBoro BUHTa beicTpora

HU3MCHCHUA erIOBOﬁ CKOPOCTHU  XAPAKTCPHU3YCTCA  YIJIOBBIM YCKOPCHHEM & . YrioBeIM
YCKOPE€HUEM HA3bIBACTCA ITPOU3BOAHAA OT erIOBOfI CKOPOCTH 11O BPECMCHH.
(¢ TT &)

3

HpI/I YCKOPEHHOM JIBUKCHHUUN OSTH BCKTOpa COHAIIPABJICHBI npu 3aMCIUICHHOM -

MIPOTHUBOIIOJIOKHBI G a)). VTII0BOE YCKOpeHHe u3MepsieTcs B paz/c?.

YpaBHEHUSs 111 paBHONEPEMEHHOTO BPAIaTEIbHOTO IBUKCHHUS:
o=opt

2

&
=gt £ —

¢ =awg 2
IZIE @y — HadalpHasg yrjioBasg CKOPOCTb, (U — CKOPOCTh B KOHEYHBIM MOMEHT BPEMEHU, «+» - IPU
PaBHOYCKOPEHHOM BpaIllcHUU U «-» IPH paBHO3aMEIJICHHOM.

CBs13b MEXK/1Y JTUHCUHBIMU U YTJIOBBIMH BETHYMHAMHU.
CBs13b IMHEWHOU 1 yrioBoii ckopoct: V =w-R.

YckopeHue TaHreHIIMaIbHOE: a =¢-R.

YcKopeHue HopMalbHOE:  a, = wR.

Tema 1.3. /IuHaMuKa MOCTYNATEJIbHOI0 ABHKEHUS
HNurepakTuBHas popma 3aHATHSA: JIEKIHUSA C TEKYIIMM KOHTpoJaeM (2 4ac)

3akonsl HproTOHA:

1-1 3axon Hvtomona: BCSKOE TEJ0, Ha KOTOPOE He IEHCTBYIOT IPYTHeE Tena, MOKOUTCS WU

JIBIDKETCSI PABHOMEPHO U MPSMOTMHEHHO.

2-11 3axoH HvtomoHa: CKOPOCTh W3MEHEHUS UMITYJIbCA YaCTUIIBI paBHA ICUCTBYIOIICH  Ha
dp

dt

qacTuny CHIIC.



3-1i 3axon Hvtomona: Tena qecTBYIOT APYT Ha JApyra C CUJIAMU PaBHBIMH 110 MOJIYJIIO U
MPOTUBOMNOJIOKHBIMHU IO HallpaBleHU0. F = ma

Macca m —5T0 Mepa MHEPTHOCTH Tena. Macca Takke OoIpezeiseT rpaBUTallMOHHBIE CBOMCTBA U
OIpesieNsIeTCsl KOJIMYECTBOM BEILECTBA, 3aKIIOUEHHOrO B Tene. Mwnyarbe mena p — BEKTOpHas
BCJIMYMHA PaBHAs MPOU3BEICHHMIO MACChl T€IA HA €r0 CKOPOCTh. P = mV

3axon coxpamnenus mexanuyeckou SHepeuu: TOTHAS MEXaHUYECKash SHEPrusi 3aMKHYTOM CHUCTEMBI
MAaTepUAIbHBIX TOYEK, MEXAY KOTOPBIMU JEUCTBYIOT TOJBKO KOHCEPBATHBHBIC CHJIbI, OCTAETCS
HOCTOSIHHOMH.

Cucrema, Ha KOTOpYIO HE JEHCTBYIOT BHEIIHWUE CHJIbI, Ha3bIBACTCS 3aMKHYTOH WA
U30IUPOBAHHOLI.

Koncepsamuenvle cunvl — CUITbI, padOTa KOTOPHIX HE 3aBUCUT OT ()OPMBI ITyTH, & 3aBUCUT TOJIBKO OT
HAYaJIbHOTO U KOHEYHOT'O TIOJI0KEHHUS Tela (CHIIbI yIIPYTOCTH, CHIIBI TATOTEHUS).

Huccunamusnvie cunvl — CHIIBI, PadOTa KOTOPBIX 3aBHCUT OT (OpMBI MyTH (CHJIBI TpEHWUS,
COIPOTHUBIICHUS).

3axon coxpanenus umnyibca: CyMMapHBIA UMITYJIbC 3AMKHYTON CHCTEMBI MaTepUAIBbHBIX TOYEK HE

U3MEHSETCA C TCUEHUEM BPEMEHHU. p=const

3axon COXPAHEHUA MOMeHRma umnyivca.: MOMCHT HUMITYJIbCa 3aMKHYTOﬁ CHUCTCMbl MAaTCpUaAJIbHBIX
TOYCK HC U3MCHACTCA C TCUHCHUECM BPpCMCHU. |: = const

Pa6ora
Paboma cunbl paBHO CKaJIsIpHOMY MPOU3BEACHUIO BEKTOPA CUIIBI HA BEKTOP MEepPEeMEICHUSI.
Pa6ota nmocrosinuo# cunbl: A= F -Scosa
Pabota mepeMEeHHOW CHIIBI HA MYTH S: A _ J-F cosg-ds - I'paduuecku paboTa paBHA IUIOLIAA

S
reoMerpuueckoil ¢urypel. PaGora Moxer OBITh THONOXUTENbHA M OTpunarenbHa. Cuna He
coBeplIaeT paboThI €CIIM TEJIO0 MOKOUTCS WII CUJjla NMEPHEHIUKYISIpHA IEPEMELICHUIO.

Mownocms — paBHa paboTy COBEPIIAEMOI 32 €IMHUIY BDEMEHU p _ dA,
dt

EQMHULIBI U3MEPEHHS: [F]: H, [p]: éa- %, [A]Z Az , [E)]: A0 .

Tema 1.4. [InunHamMuKa BpaliaTeJJbHOT0 ABHKCHUS
Jleknus (2 yac)

Momenmom cunvt F OTHOCUTENBHO HEMOABIKHOW Toukn O  HaspiBaeTcs (huznyeckas
BEIMYMHA, ONpezesieMas BEKTOPHBIM TIPOM3BENECHUEM paJiyca- BEKTOpa I, IPOBEIEHHOTO U3
Toukd O B TOUKY A NPUIIOKEHUS CUJIbI, Ha cuity F: M=[r,F].

Mooyne momenma cunvi: M =F-rsina=F-d

—

Ecnn Touka BpamiaeTcs 10 OKPYKHOCTH paiamyca R, mox neiicteuem cumsi F , To moment cun
M=F-R, [M]=1i

MoMeHTOM urepyuu mamepuanrbHOU Mmo4YKy OTHOCUTEIBHO OCH BPALICHNS HAa3bIBACTCS
NPOM3BEJCHAE MacChl 3TOH TOUKM HA KBaJpaT PACCTOAHMS OT OCH: J =mR?, [J]=64-1 2
Momenmom unepyuu cucmemvol (Tela) OMHOCUMENLHO OCU 8paujeHUs Ha3bIBACTCS (PrU3HUECKast
BEJIMYMHA, paBHAs CyMME NIPOU3BEACHUM MacCc N MaTepUalbHBIX TOYEK CUCTEMBI Ha KBaJIpaThl UX
PacCTOSIHUM 0 pacCMaTPUBAEMOM OCH.

B cimydae HeNmpephIBHOIO paclpeneineHuss Macc 3Ta CymMMma CBOJHTCA K

unTerpany J=J, ridm,



MoMEeHTbI HHEPIIMHN OJHOPOIHBIX TNl MAaccol m, UMEIOIIUX MPaBUIbHYI0 T€OMETPUUECKYIO (hopMy
¥ paBHOMEPHOE pacIipe/ielIeHue MacChl IO 00bEMY:

[ Termo | ToroxeHve ocv BpaweHns | MomeHT uHepumn
[Monblt TOHKOCTEHHbIN Ocb cummeTpun mR>

| rMHAp paguyca R | ] ,, ]
CnnowHon umnuHgp i | Ocb CUMMETPUK 1 .
avck paguyca R ;’”R

' I’Ip'ﬂmoﬁ TOHKUMA 7 | Ocb nepneHgmxynﬂbHéffT’érp»(Hb m| ' 77
CTEpPXeHb AnvHon [ NpoXoAuT Yepes ero cepeauHy T ml

iTLIép péuM)}CbM R | Ocb npoxoauT Yepes LeHTp Wwapa [ 2 R

‘ -mR”

D =

Teopema LlImetinepa:

MomeHT uHepluu Tena J OTHOCUTENbHO MPOU3BOJILHOM OCH Z paBeH CyMME MOMEHTA €ro
WHEPIUHU Jc OTHOCUTENBHO MapauIeIbHON OcH, mpoxozsmiel uepe3 meHtp macc C  Tena,
¥ IPOM3BE/ICHUS. MACCHI T TeJla HA KBAJPAT PACCTOAHMA A MEKIYy ocsaMu:  J =], +md 2,

OCHOBHOE 3aKOH JUHaMHKHU BpamaTCJIbHOr0 JBHKCHHA TBEPAOIO TEJIa OTHOCHUTCIBHO
HGHOHBHH(HOﬁ OCHu Z.

M:d7L5 HJn MZ=\]2’81
dt

rac Mz — pe3y.]’[LTprmIHPII>i MOMEHT BHCIIHUX CUJI OTHOCUTEIBHO OCH Z, ﬂeﬁCTBYIOIHHX Ha TCJI0, &
— YIJIOBOC YCKOPCHHUC, Jz — MOMCHT MHCPIUHHU TCJIa OTHOCUTCIBHO OCHU BPAIICHU.

= J-@?
Kunernueckas OHEPIuA TCJid, BpalllatoICrocs BOKPYT HCIIOABUKHOU OCH: We -

2

Pabora mocToOSHHOr0 MOMEHTA CHIJIBI, HeﬁCTBYIOHleFO Ha Bpamiaromieecsd Teio: A=M - A@,

MoMeHT uMITyJIbca MaTepUaTbHON TOUYKH OTHOCUTEIHHO MPOU3BOJIbHON Toukn O:L=m-r-V sin o .
Ecnu Touka A Bpaiiaercsi o OKpyKHOCTH paauyca R, To MOMEHT UMITyJbCa:
A% Y 2
L=m-V-R, [ ]=2'_.
MOMEHT UMITYJIbCa TBEPAOTO TENIA BPAIIAKOIIET0Cs OTHOCUTEIBHO HENOABUKHON OCHU:
L,=J,-®

Pa3nen 2. MoJexkyasipHas GpU3HKa M TEPMOAUHAMHUKA

Tema 2.1. Mosieky/IsipHO-KMHETHYECKAS TEOPHUsi
Jleknus (2 yac)

Cratuctuieckuii 1 TEpMOJMHAMUYECKUI METOAbl. TepMoAMHAMHUUECKas cUCTEMA. Y paBHEHUE
COCTOSIHMSI MIEANBHOIO ra3a. l3ydeHue mpoueccoB MPOTEKANIMX B MUKPOCKOIIMYECKHUX TeJax,
OCHOBAaHO Ha JIByX KAa4ECTBEHHO pPa3JIMYHBIX M B3aUMHO JOIMOJHSIOIUX APYT JIpyra METOAax:
CTaTUCTUYECKOM (MOJEKYJIIPHO-KMHETUUECKOM) M TEPMOAMHAMMUYECKOM. B craTucTHueckom
METOJIe, JEeKalleM B OCHOBE MOJEKYJISpHOW (U3UKH, MAKpPOCKOIUYECKUE SIBJICHUS H3y4daThCs
UCXO/d U3 TOro (hakTa, 4TO BELIECTBO COCTOMT W3 MOJIEKYJ, HaXOJSIIUXCS B HEMPEPHIBHOM
TEIJIOBOM JIBUOKEHHH.

Ha ocHoBe aHanmu3a CBOWCTB U JBMKEHHUS OTACIBHBIX MOJIEKYJl BELIECTBA HAXOIATCS CPEIHUE
3HA4YeHUs psga (U3NYECKUX BEJIUYMH, XapaKTEPU3YIOUIMX COCTOSHUE BCEH COBOKYIHOCTH
MOJIeKyJI. IIpu 3TOM OKa3pIBacTCs, 4YTO HEKOTOPHIE CBOMCTBA, IPUCYIIUE BCEH MAKPOCKOIIMYECKOU
CHUCTEME B LIEJIOM, OTCYTCTBYIOT y OTAEIBHBIX MOJEKYIL



B ocHOBe TEpMOAMHAMMYECKOIO METOAA JICKUT aHAIM3 3aKOHOMEPHOCTEH B3aMMHOIO
IPUPALIECHNS TEIUIOBOM 3HEPTMM U JPYTUX BUIOB SHEPTUU, U3yUYEHHUE HANPABIECHHOCTU TEIUIOBBIX
IPOLECCOB U T JA. B OTIMYME OT MOJCKYJISPHOW (U3UKH, TEPMOIAMHAMHUKA, U3y4yas CBOWCTBA
MaKpOCKOIIUYECKUX TE€JI, HE BHUKAET B UX aTOMHO-MOJIEKYJIIPHYIO IPUPOAY.

CoOBOKYIIHOCTh MaKpOCKOIHUYECKHUX TeJl, OOMEHHUBAIOUIMXCS HEPTUM APYr ¢ APYroM WIH C
BHEILIHEH CpEeIOW, HAa3bIBACTCS TEPMOAUHAMMYECKON cucTeMoi. IIpumepoM €€ MOXKeET SABIATHCA
BOJIa U IUIABAIOIINUN B HEW 6.

CocrosiHHE TEPMOAMHAMUYECKON CHCTEMBI XapaKTEPHU3YeTCsI COBOKYIHOCTBIO (DHU3UUECKUX
BEJIMYMH, HA3bIBAEMBIX IIapaMETPAMHM COCTOSHMS WJIM TEPMOAMHAMHYECKHMHU IapamMeTpaMu
cucteMbl. IMu MOTyT OBITH O0BEM CHUCTEMBI, JaBICHHE, TEMIEpaTypa, Macca, INIOTHOCTh U T [I.
TEPMOJIMHAMMUYECKUE IapaMeTpbl CBA3BIBAET MEXIY COOOH YpPaBHEHUE COCTOSIHMS CHCTEMBI.
IIpocreiimiel TEpPMOAMHAMUYECKON CUCTEMOMN ABJISIETCS] COBOKYITHOCTb MOJIEKYJI HJI€aJIbHOTO rasa.

I'a3 cuuTaercd MaeanbHbIM, €CIM MEXIY MOJIECKYJaMU OTCYTCTBYIOT CHJIBI MOJIEKYJSPHOIO
B3aMMOJICUCTBYS, NPU CTOJKHOBEHMM JAPYT € JPYrOM MOJIEKYJbl BEAYT CeOs Kak abCONFOTHO
yIpyrue MapyuKu UCUE3arolle MajblX pa3MepoB, T € COOCTBEHHbII 00bEM MOJIEKYI IPEHEOPEKUMO
MaJj M0 CPaBHEHHIO C O00BEMOM COCy/lia, B KOTOPOM HAaXOAMWTCS WJeadbHBIM Ta3. MaeanbHblil ras
abCTpaKIus

Ypasuenue cocmosnus udeanvrnozo raza N3BECTHO U3 JIEMEHTAPHOTO Kypca (PU3UKHU:

ov =R
u
Ocnosnoe ypasuenue MKT. Monekyiapro-Kunemuyueckuii CMblCi memMnepanypbol
C MOHCKYHHPHO‘KHHCTquCKOﬁ TOYKHU 3PCHHUA JABJICHHC I'a3a Ha CTCHKHU COCYI[a O6YCJ'IOBJ'IGHO
yIapaMd MOJICKYJ, HaXOJIIUXCS B TEIJIOBOM JBM)KCHHH, O CTCHKH cocyna. JlaBieHHEe paBHO
I/IMHy.]'IBCY, HepeﬂaHHOMy MOJIeKyJIaMI/I ra3a CAMHHUIIC IIoIaA ITOBCPXHOCTHU CTCHKH 3a e,I[I/IHI/II_[y
BpeMenu. [Ipu BbIBOJIe (OPMYIIBI JaBJICHUS OyIeM CUHTATh, YTO B COCY/E HaXOMUTCS HIACATbHBIN
rai, macca OI[HOﬁ MOHCKYJILI KOTOpOro mO . Y,Z[ap MOHGKYHBI O CTCHKH HOCHUT a6COHIOTHO pryrI/Iﬁ

xapaktep. MOXHO JOIyCTUTh, YTO MpH OO0IEeM 4uciae MosieKyn raza N BcleAcTBUE XaOTHYHOTO
JIBIDKCHUS B KaXJIOM U3 TPEX B3aMMHO TEPICHAUKYJSPHBIX HarpaBieHuid Oynet apuratbest N/3
Mosiekyln. Ecim onHO W3 3THMX HampaBlI€HUM  NEPNEHIUKYJISIPHO CTEHKE COCylna, TO II0
HaIpaBJIeHUI0 K cTeHke Oyner nBuratbest N/6 monekyn. Brauane mnpeamonoXkum, 4YTO Bce
MOJIEKYJIbI Ta3a JABMXKYTCS C OJUHAKOBBIMHM CKOPOCTSIMH VL. IPHU KaXJIOM COYAApEHUU MOJEKyJa
NepeNaéT CTEHKE COCYy1a UMITYJIbC

mol_j —Mp (—D) = 2m05.

mOG N
- R
—mgpL
‘ S
‘ v-dt
JlaBnenue raza p _F —d—K —ln-m 02
AS dt-AS 3 °

IToBegenue Bceit COBOKYITHOCTHU MOJICKYJI XapaKTCPUZYCTCA CpC,Z[HCﬁ KBaI[paTPI‘-IHDfI CKOPOCTBIO

BRIt e )
(vea) = N

OcHoBHoe ypaBHeHue MKT :  p= %n . <s> :

1
rae <g> ==mg - <Uéé_>2 -CpelHsIsd KHHETUYECKast DQHEPIUsl MOCTYIATEIbHOIO JIBUXKCHUS MOJICKYJIBL.
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CorinacHO OCHOBHOMY YPAaBHEHHUIO MOJIEKYJIIPHO-KMHETHUUYECKOW TEOpUM HAEAIbHOIO rasa
JMABJICHUE WICALHOTO ra3a YHCIEHHO paBHO 2/3 KHHETUYECKOW HHEPTHH IMOCTYNATeIbHOTO
JIBYDKEHUS BCEX MOJIEKYJI, HAXOAIIMXCS B €IMHUILE 00BEMA.

_S8RT _3RT _3,1 nokassiBaer, 4TO TepMOAuHamMuueckas Ttemmeparypa T
2nVy 2Np 2

ABJISIETCA MEpOil cpefiHel KMHETHYECKOM SHEPIruu TEIJIOBOTO JBMKEHHS MOJIEKYJIbl HIEaIbHOIO

raza. [Ipu abcomoTHOM Hyne Temmeparypsl 7=0K mpekpamaercsi TemIoBOe JIBHKEHUE MOJIEKYI

dopmyia (&)

<8> =0 u nmaBieHue raza paBHO Hyn0. EnuHuna tepMoauHaMuueckoi temmneparypsl: keinbBUH (K)

B CH siBiIsieTCs OCHOBHOM.
Ces3b ocnosrozo ypasnenus MKT eaza ¢ ypasHenuem cocmosHus u0eaibHo2o 2asd
[logcTaBuB B OCHOBHOE YpPaBHEHHME MOJICKYJISIPHO-KMHETHYECKOM TEOpHM ra3a BbIpa)XEHHE,
MOJIYYMM 3aBHCHUMOCTD JIaBJICHUS ra3a OT TeMIIEPaTypPhI
p=n-k-T.

VYpasuenue MenneneeBa —Knaneiipona (1.1): pV = m RT .
1)

N3omponecc — paBHOBECHBII Ipoliecc, MPH KOTOPOM OAWH M3 IapaMEeTPOB COCTOSHHS HE
u3Menserca. Pasznuuaror usorepmuueckuit (T =const), wu3o0apubiii (P =CONSt), H30XOpHBII

(V =const ) u30mpoIEeCCHhI.
H3omepmuueckuu npoyecc onuceiBaeTcsi 3akoHOM bouss-Mapuotra. [Ipn m3orepmuyeckom
npouecce T =CONSt, ¢ HeM3MEHHbBIM KoJm4yecTBOM raza m=const u N =const, p-V =const.

Ecin B xoje mpouecca macca W TemIeparypa MICaIbHOIO rasa HE H3MEHSIOTCA, TO
IPOM3BECHUE JIABJICHUS ra3a Ha €ro 00bEM eCTh BEIMYMHA IOCTOSIHHAS.

I'paduueckoe n300pakeHUE YpaBHEHMsSI COCTOSIHHMSI Ha3bIBAIOT JuarpaMMoil coctosHus. B
cJlyyae M30IPOLIECCOB JUarpaMMbl COCTOSIHUS N300pakaroTCsl ABYMEPHBIMU (IUIOCKUMM) JTUHUAMHU
UM Ha3bIBAIOTCA COOTBETCTBEHHO M30TepMamMu, u300apamu U u3zoxopamu. HM3orepmsl,
COOTBETCTBYIOILIME IBYM Pa3HbIM TeMuepaTypam 11 u To
P 1%

1‘.w| v m‘ T n\ T
H3oTepmel.

Hz06apnuiti npoyecc omnuckiBaetcss 3akoHoM [eif-JIroccaka. Ilpum wm3obapHOoM mporiiecce
Vv
p = const, ¢ HeU3MEeHHBIM KoruecTBOM raza m=const u N = const T = const

Ecan B XOJ€ Imponecca JaBJICHHUEC U MacCa HACAIBHOIo ra3da HE M3MCHAIOTCA, TO OTHOLICHUC
00BEMa rasa K ero TepMOHHHaMH‘{CCKOﬁ TEMIICPATYpPEC €CTh BCIIMYNHA [TOCTOSAHHA.
N3006apsl, COOTBETCTBYIOIIUE IBYM Pa3HbIM JAaBICHUAM | U Po
P P v p

2 )
! > p n>p

N3obapswr.

H3zoxopuwiii npoyecc onuceiBaetcs 3akoHoM [apis. [Ipu uzoxopHom npouecce V =const, ¢

p

HEW3MEHHBIM KOoIndecTBOM raza m=const u N =const, ? =const.

Eciu B xome nponecca OGBGM, n MacCa HACAJIBbHOIO ra3da HC HU3MCHAIOTCA, TO OTHOIICHUC
JaBJICHHA I'a3a K €ro TCpMOHHHaMquCKOP’I TEMIICPATYpPEC €CTh BEJIIMYMHA ITOCTOSIHHAsA.
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M30X0pbI COOTBETCTBYIOLINUE ABYM pa3HbIM 00béMaM Vj u V, npuBeIeHb

s P, ,
T ' I

H30oxo0phl.

JlaBienue ra3oBoii cMecu P = Py + Po + P3+...+ Py

[To 3akony /lanbToHa  JaBJICHME CMECH HJAEAIbHBIX Ta30B PAaBHO CyMME MaplHalbHBIX
JIaBJICHUH ra30B, 00pa3yIoIINuX CMECh.

[TapumanbHeIM Ha3bIBaeTCs JaBlIeHHE, KOTOPOE CO3/aBajl Obl JaHHBIM ra3, eciiv Obl OH OJUH
3aHMMaJl BECh COCY]l, B KOTOPOM HaXOJUTCs ra30Basi CMECh IIPU TOM ke TEMIIEPATYpE.

Tema 2.2. SIBjeHusi mepeHoca.
Jleknus (2 yac)

Asrenus nepenoca — MpoOLECChl, KOTOPBIE BO3HUKAIOT IIPH HAPYILICHUY PABHOBECHUS B CHCTEME.
B rase siBieHus nepeHoca HaOMIOAAITCS B TOM Cilydae, €CIH CYLIECTBYIOT MPOCTPAHCTBCHHBIC
HEOJ/IHOPOIHOCTH IIJIOTHOCTH, TEMIIEPATypPhl WIIM CKOPOCTH HAIPABICHHOTO JBHXXCHUS CIOEB rasa.
BenenctBue  XaOTHYHOTO — TEIUIOBOIO  JBIDKCHHUSI MOJICKYJT O3TH HEOJHOPOTHOCTH HAYHYT
BBIPABHUBATHCS M U3 OJTHOM YacTH 00bEMa ra3a B Ipyryto Oy/AeT MepeHOCUThCs Macca, TeIUIoTa Wil
UMITYJIbC. B 3aBUCHMOCTH OT poja NEepPEeHOCHMON BEIWUYMHBI PA3IMYalOT TPH BHIA SBICHUI
nepeHoca:
e muddy3uto (mepeHoc Macchl),
®  TEIUIONPOBOIHOCTH (TIEPEHOC SHEPTHN),
e BHYTPEHHEE TPEHHUE WU BSI3KOCTH (IEPEHOC UMITYIIBCA).

Jughghysus cocToUT B CaMONPOU3BOJILHOM IEPEHOCE MAacChl raza W3 o0yiacTu ¢ OoJbIIeH
TUIOTHOCTBIO BEIIECTBA B 00JIACTh C MEHbIIIEH TIOTHOCTHIO.
[TycTh KOHIIEHTpalmMs MOJEKYT N M IUIOTHOCTh Ta3app BO3PACTAIOT B MOJOXKUTEILHOM
HaIpaBlIEHUU OCH X . BennunHa
Ap _p2—p1
—— =————, PaBHad UBMCHCHMUIO IIJIOTHOCTHU ra3a Ha CAUHHUIY JJIMHBI BJOJIb OCH X,
AX  Xo—Xq
Ha3bIBACTCA I'pa/JUCHTOM IIJIOTHOCTH.
OMBIT TOKA3BIBAET, YTO YeM OBICTPEE MEHSETCS TUIOTHOCTH ra3a BJOIb OCH X U OOJIbIIe
TPaIUCHT INIOTHOCTH, TEM HHTCHCHBHEE OYJIET OCYIIECTRISITHCS MEPEHOC MACCHI BEIIECTBRA.

CornacHo 3akony @wuka: wMacca raza AmM, mepeHocHMas depe3 Iuiomanky AS, Koropas
pacrnosoXeHa MepueHANKYISIPHO OCH X, 3a BpeMs At:
A
Am=-D-2.As.At,
AX

i 2

rae D - koaddunuent nuddys3un. [D] =—
n
12



3HaK MUHYC IMOKa3bIBAET, YTO Macca MEPEHOCUTCS] B CTOPOHY YObIBaHUS IJIOTHOCTH.

SIBnenune mennonposoOHocmuy 3aKIOYAETCsl B MEPEHOCE TEIUIOTHl OT CJ0E€B ra3a ¢ Ooibluei
TEMIIEpaTypoi, K CJI0SM C MeHblIeil Temneparypoil. Mosekyssl 0osiee HarpeToro Cios HUMEIOT
OOJBIIYI0 3HEPrulo, IBWXKYTCA B 0ojee XOJIOAHBIM CIOW M OTHAIOT 4YacTb CBOEH 3HEPruu
MEAJIEHHBIM MOJIEKYJIaM (C MEHbILIEN PHEPTHUEN).

AT To-Th

Ecnu u3mMeHeHue temMmepaTypbl INPOMCXOOUT BJOJb OCH X , TO OTHOIIEHHME — =—5—-—

AX X9 =X
OyZeT SABIATHCSA TPAlUEHTOM TEMIIEPaTypBhl.
ITo 3akony @ypbe: KoauuecTBO TemnoThl AQ, mepeHocumoe 3a BpeMs At uepe3 IUIOIAAKY
AS , pacroyoKeHHYI0 IEPIEHANKYIIIPHO TEIJI0BOMY IIOTOKY:
AT
AQ=—-k-—-AS-At.
AX
Kosdpdunuent nponopuronansHoctd K HocuT HazBanue Ko3()(GUIMEHTAa TEIUIONPOBOIHOCTH.

Ao
[k]: TE 3HaKk MUHYC B OpPMYJIE€ O3HAYaeT, YTO TEIUIOTA TIEPEHOCUTHCS B CTOPOHY yOBIBaHUS
| -

TeMIIepaTyphl.
SIBneHue BHYTPEHHETO TPEHHUs COCTOUT B TIEPEHOCE HMMITyJbca OT Oosiee OBICTPOrO CIIost

(IBIKYILIETOCS CO CKOPOCTBIO Uy ) K OoJiee METICHHOMY (IBHKYLIEMYCSI CO CKOPOCTBIO U1 ).
Av

AX

Cuna BHYTPEHHETO TPEeHMsI, coriacHo ¢opmysie HploToHa TOpMO3HT Oojiee OBICTPHIN CIION U
YCKOpSIET MEAJICHHBIN CIIOM.

F=n- -AS .

Jlnuna c60600H020 npobeca MOaeKYIL.
HaumeHnbmiee paccrosiHue, Ha KOTOpOE CONIDKAIOTCS IIEHTPHl  CTAJIKMBAOLIMXCS MOJIEKYI,
Ha3bIBaeTCs 9(PPEKTUBHBIM TUAMETPOM MOJIEKYI G

d

OH 3aBUCHT OT pOja ra3a M OT CKOPOCTH CTaJKUBAIOIINXCSI MOJIEKYJ, T € OT TeMIIEpaTyphI ra3a.
C noBeIlLIeHUEM TeMIiepaTypbl 3PPEKTUBHBIN TUaMETP MOJIEKYJT YMEHBIIIAETCS.
Cpenuss niauHa CBOOOIHOTO MpoOera MOJIEKYJ- PacCTOSHHE, KOTOPOE IMPOXOAUT MOJIEKyJa
MEXy IBYMS TIOCTIEI0OBATEIbHBIMU COYAAPEHUSIMU:
1

M= fanatn

KonuenTpanus Monekyn u3 Gopmynisl N = % U CpeIHss AMHA CBOOOIHOTO mpodera

B 1
<k>_\/§-nd2-n

BO3pACTalOT C YMEHbIIIEHUEM JIABIICHUSI.

Tema 2.3. 3aK0HBI TEPMOJANHAMHKH.
Jleknus (2 yac)

Ilepavlii 3aK0Hn MeEPMOOUHAMUKU

TemoTa, cooOlIeHHas! CUCTEME, PACXOAyeTCsl Ha U3MEHEHHE BHYTPEHHEW SHEPTHUH CUCTEMBbI
Y Ha COBEPILECHHE CUCTEMOM paboThl MpoTuB BHEemHUX cui. dQ =dA+dU .
HeBo3mokeH geunwili 0sucamenv nepsozo pooa. To eCTh TaKO# IBUTaTEIh, KOTOPBIA MPOU3BOIUII
OBl paboTy B KOJIMYECTBE OOJIBIIIEM, YEM TIOTIIONIaeMasi UM U3 BHE TETIOTA.

13



Bmopoii 3axon mepmoounamuxu: 1) HEBO3MOXXEH BEYHBIM JABHUraTteilb BTOPOTO poja, TO €CTb
JIBUTATENh, KOTOPBIN MOTy4as Obl TEIUIOTY M MOJHOCTHIO TIpeBpaliai Obl e€ B padboTy.

2) Ilo Knaysmycy (1850): HEeBO3MOXEH mpolecc, MpH KOTOPOM TEIIOTa Mepexoauna Obl
CaMONPOM3BOJILHO OT TeJ 0oJiee XOJNOAHBIX K TelnaM Oosiee HarpeThiM. Takoil mepexo]l BO3MOXKEH
[P COBEPILIEHUH PabOThl BHEIIHUMU CHIJIAMHU.

3) V. ToMCOH: HEBO3MOXXHO IIOCTPOUTH IEPUOJUYECKH JACHCTBYIOUIYIO MAaIlUHYy, BCS
NEeSTeNIbHOCTh ~ KOTOPOHW  CBOAMJIACH OBl K  COBEPILIEHUIO MEXaHHM4ecKoW paboTel U
COOTBETCTBYIOILIEMY OXJIAXJACHUIO TEIIJIOBOIO PE3EpByapa.

4) OcTBanba: HEBO3MOXKHO OCYIIECTBUTh BEUHBIH JBUraTellb BTOPOrO poia, T € TaKou
NEePUOIUYECKH JIEUCTBYIOIIUM JBUTATENb, KOTOPBIA MOMy4dasl Obl TEIJIO OT OJHOTO pe3epByapa
SHEPrUU U MOJHOCTHIO MpeBpalai Obl 3TO TEIJIO B paboTy.

Bropoe Havasio TepMOAMHAMMKYU ONPEEINISAET HallpaBICHUE MPOTEKaHUsI TEPMOJAMHAMUYECKUX
MPOLECCOB (TEIIOTa CaMOIPOU3BOJILHO MEPEXOIUT OT TOpAYMX TeNl K XOJIOAHBIM), M HajaraeT
OrpaHMuYEHUE Ha BO3MOYKHOCTbH IpPEBpAILlEHUE TEIUIOTH B paboTy (Bcs TeruioTa B paboTy HepenTu
HEe MOKeT). B yacTHOCTH, OHO 3ampeniaeT caMONpPON3BOIbHBIN MEPEX0] TeIIa OT O0Jiee XOIOIHBIX
Ten K 0oJiee HarpeThIM.

DHTpomnus - (QYHKIHS COCTOSIHHSL, SHTPOIIUS OMPEENISIeTCs MapaMeTpaMu COCTOSIHUS CUCTEMBI.
W3MeHeHne S3HTPONMHU [IPU NIEPEXOAE CUCTEMBI U3 COCTOSIHUS 1 B COCTOSTHUE 2 PaBHO

2d
AS=S,-5,=] 92
1 T
F,He 82 y 52— 3HTpOHI/Iﬂ CUCTCMBI B HAYAJIbHOM 1M1 KOHCYHOM COCTOSHUAX.

[Ipy mpoTekaHWW B H30JIMPOBAHHOW CHUCTEME OOpPATHMBIX MPOIECCOB SHTPOMHS CHUCTEMBI
0CTaéTCsl MOCTOSTHHOM, MPU HEOOPATUMBIX IMPOLIecCaX SHTPOIUS 3aMKHYTOH CHCTEMBI BO3pacTaer,
T.€. B 00IIIEM clTydae

AS > 0. — nepasencTBo Knay3uyca

HepasenctBo Knaysuyca CIIY’)KAT MaTeMaTHYeCKUM BBIPOKEHHEM BTOPOTO Hayala
TEPMOJIMHAMHKH.

PeanbHbIe TpoIecCHl SBISIFOTCS HEOOPAaTUMBIMH W B COOTBETCTBHHM C BTOPBIM HAdaiOM
TEPMOJIMHAMMKH MTPOTEKAIOT TAKUM 00Pa30M, YTO SHTPOIHS 3aMKHYTOH CHCTEMBI BO3PACTAET.

OHTpomnus sBiIsieTcs Mepol Gecriopsika, Xxaoca B TepMoanHaMuyeckoil cucreme. CocTosiHue
CHCTEMBI ¢ OOJIbIIEH SHTPONUEH ABIsETCS O0Iee BEPOSTHBIM.

CmamucmuyecKkuti cMbiCll MOPO20 HAYANA MEPMOOUHAMUKUL
YeM MeHbLIE YHCIO MOJIEKYJI B Tra3oBOH cHCTEME, TeM ¢ OOJbIIeH  BEPOSTHOCTHIO MOXKET
HaOJIOaThCSl CaMOIIPOM3BOJIBHOE CKaThe Taza, B koropoM W u S moryr yOwIBaTh. XOTs
BEPOSITHOCTH MOJIOOHBIX MPOLECCOB B TEPMOAMHAMUYECKUX CHUCTEMaX, COCTOSALIMX M3 OOJIBIIOTO
YHClia YacTHIl, Maja, B IPUHIIMIIE OHM He 3ampelatorcs. He uckioyas MajaoBEepOSITHBIE MTPOLIECCHI
B 3aMKHYTOH TepMOJUHAMHUYECKON CHUCTEME, MPOTEKAOIHe B CTOPOHY YOBUIM SHTPOIUH, BTOPOE
HAYaJio TEPMOJMHAMUKYN HE UMEET CTOJIb a0COJIIOTHOTO XapaKkTepa, Kak MepBoe Havaso.

AnmabaTtHbIi poriecc.

AnnaGaTHBIM Ha3BIBACTCS MPOIIECC, MPOTEKAONMINN 0€3 TeII000MeHa CHCTEMBI C OKPYKAFOIICH
cpenoit. Jlns ocymiectBieHMs aauabaTHOrO mpoliecca ra3 JOJDKEH ObITh MOMEIIEH B COCYH C
a0COTIOTHO HETEIUIONPOBOAHBIMU CTEHKaMHU. Tak Kak cO3/1aTh COBEPLICHHO HETEIUIONPOBOIHbBIE
CTEHKH HEBO3MOXHO, TO peajibHbIe MPOIIECCHl MOT'YT MPOTEKATh JIUIIb Kak 0oJiee WM MEHEee TOYHOE
npubmkenne kK aguabatHomy. Ilpakthueckn Omm3ku kK agmabaTHOMY OBICTPO MPOTEKAOLINE
IPOIIECCHI, B KOTOPBIX 3a BpeMs IPOTEKaHUs Mporiecca 0OMEH TEIJIOM CHCTEMBI ¢ BHEIIHEH cpenoi
B 3aMETHBIX KOJIMYECTBAX HE YCIEBAeT OCYIIECTBUTHCS. Tak, M3MEHEHHE COCTOSHHS ra3a B
HEKOTOpPOM 00BEME, MpU MPOXOXKICHUM 4Yepe3 HEro 3BYKOBOW BOJIHBI, SBIAETCS OJM3KUM K
aanabaTHOMY MpOIlecCy BCIEICTBUE MAJIOTO BPEMEHHU MTPOXO0XKACHUS BOJIHBI Uepe3 00bEM rasza.

B orcyrctBum TeruiooOMeHa ¢ okpykaromieir cpenoindQ=0. Ilo mepBomy Hauamy

TEPMOJIMHAMUKH ISl aI1abaTHOTO Tpoiiecca
dA=-dU .
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VYpasuenue [Tyaccona 1is ammabarnoro npouecca Py -Vy/ = po Vo
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Kpyzaoevie npoyeccwi- iponieccsl IpU NPOTEKAHUU KOTOPBIX CUCTEMA MPOMIS PbLA COCTOSTHUI
BO3BpAIIlAETCs B UCXOAHOE.
[Ipouecc mpoTekaronyii B TepMOJMHAMUYECKON CHUCTeMe, Ha3bIBaeTCs 0OpaTUMBIM, €CIIU OH
CHOCOOEH MPOTEKATh KaK B MPSIMOM, TaK U B 0OpAaTHOM HaIlpaBICHUHU, IPUUEM, BO3BPAILIASICh B
HCXOJIHOE COCTOSIHUE, CUCTEMA JJOJKHA IPOWTHU TY JK€ MOCIIEN0BATEIbHOCTh COCTOSIHUIM, YTO U B

IPSIMOM IPOLIECCE, HO MPOXOAUMBIX B 00OpaTHOM MOPSIKE
}J

105,17, 1)

a

|
|
b nm)
I
|
I
|

Iy I 7

[Iporecc cuMTaeTcsi PaBHOBECHBIM, €CIM €r0 MOXKHO IPEICTaBHTh KaK HEMPEPBIBHBIA Psijl
PAaBHOBECHBIX COCTOSIHMH. PaBHOBECHBIMHU SIBISIOTCS OCCKOHEYHO MEJICHHO MPOTEKAIOIINE
NPOIIECCHI, B KOTOPBIX B TEYEHUE KOHEYHOTO MPOMEKYTKA BPEMEHH ITapaMeTpbl CHCTEMbI OCTAIOTCS
HEW3MEHHBIMHU. BCAKui paBHOBECHBIN TPOIIECC SBISETCA OOpaTUMBIM MPOIECCOM, M, Ha0OOpOT,
0001 0OpaTUMBINA TpOLECC SBJISETCS pPaBHOBECHBIM. OOpaTUMOCTh PaBHOBECHOIO Ipollecca
CJIEZIyeT U3 TOTO, YTO JIH000E €ro MPOMEKYTOUYHOE COCTOSIHUE SIBJISIETCSI PABHOBECHBIM M JUIS HETO
BCJIC/ICTBUE TIOCTOSIHCTBA TMapaMeTpoB O€3pa3indHO HalpaBJiIeHHE TPOTEKaHUs Mpoliecca.
PeanpHbIe TIpOIIECCHI TPOTEKAIOT C KOHEYHOH CKOPOCTHIO W SIBIISIOTCS HEPAaBHOBECHBIMH U
HEOOpaTHUMBIMHU.

B npuponae o6patumsbix mporieccoB He cymiecTByeT. HeoOpaTtumel nuddysus, nepenada Termia
OT HarpeThIX TeJN K XOJIOAHBIM, paCIIUPEHHE ra3a B MyCTOTY, MPEBpalIeHUE MEXaHUYECKOW YHEPTUN
B TCIUIOBYIO, HalPUMEp, MPU COYAAPSHUH TeJ WU Ka4aHWW MasTHUKA W T J. Bce 3T sBJICHUS
MPOTEKAIOT CAMOTIPOU3BOJIBHO, CAMHU TI0 ce0€, TOJILKO B OTHOM HalpaBJICHHH.

TeruioBoil  gBurarenb.  OKOHOMHUYHOCTH  TEIUIOBOTO  JIBUraTelld  XapaKTEepHU3yeTcs
KO3(PUIIMEHTOM MOJE3HOIO JEHCTBUS 77, PaBHBIM OTHOLICHHWIO MPOM3BEIEHHON  JBUTATElIEM
paboThI K TEIUIOTE, B3ATOM OT HarpeBaTess: A Q-0Q,-

Q@

Luxn Kapno- npencrasisieT co00il 00paTUMBI KpyroBoii Mpoliiecc, COCTOSIHUM U3 JIBYX

U30TEPM U JABYX aauadar

Py lu.l

T, =const

- = -E=donsES
Ll

: »Ll;)li

T N
Puc. 24

Koad¢uimeHT mone3Horo qeicTBys TEIIOBOTO ABUTATENs, paboTaromiero mo mukity KapHo:
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Koadduuuenr mnonesHoro neiictBus wupeanpHoro Iukina KapHo ompenensercss TOJIbKO
TEeMIIepaTypoil HarpeBaTellss [{ U Temmeparypoil xonoauiabHuKa Io. Knpg nuxia KapHo tem

77:

60.]'[]3]]16, YEM HHMIKE TEMIIEpATypa XO0JOJUIbHUKA 1 YEM BBIIIC TEMIICpATypa HarpeBaTciis.

Pa3nes 3. JiekTpomarseTusm

Tema 3.1. DuexkTpocTaTNKa
Jlekuus (2 yac)

Onektpuueckuii 3apsaa Q, . Buasl 3apsaa. Bzaumosenctsue 3apsiioB.
JuckpeTHOCTh 3apsna. 3aKOH COXPAHEHHUs SJIEKTPUUYECKOro 3apsiia. TodeuHbll 3apsa. 3akoH
Kynona.

F=_ 49
4me,r’
E, By By By
@&— -—Q -—O O—
9 qQ2 q 9z
E, By
—-—0 O—

ITonsTue QJICKTPHUUYCCKOI'O I10JIA. Fpa(l)I/I‘IGCKOG NpEaACTaBJICHUC JJICKTPHUYCCKOI'O I10JIA. CuItoBbIe
JIMHHH.

mone AZHOHMEHHELS 33pDAf 0B
. HEFE I P IIONIE BV OJHOHMEHHED: 330 A70E

[Tone TOYeuHoro 3apsna. XapaKTEPUCTUKU HIIEKTPOCTATUYECKOrO IOJISA: HANPSKEHHOCTh U
noTeHIMan (orpeaesieHue HaupsHXKeHHOCTH U MOTEHLMANa U UX €JUHULIBI H3MEPEHUs).
[IpuHIUIT CyNIepIIO3UIINU MTOJIEH.

q

HanpspkeHHOCTS TON TodeHOro 3apsipa. Ilotox BekTtopa HampsbkeHHOCTH. Teopema [aycca.
[lpumenenne Tteopemsl [aycca. HampspkeHHOCTh OECKOHEUHO — 3apsDKEHHOM — MIIOCKOCTH.
HanpspokeHHOCTh GeCKOHEUHO 3apsbkKeHHOW HuTH. JIluHeitHas miuoTHOCTh 3apsna. HampsokeHHOCTh
JIBYX Pa3HOMMEHHO 3apsHKEHHBIX OECKOHEUYHBIX IuIockocTel. IloBepXHOCTHAs MJIOTHOCTH 3apsja.
HanpspxkeHHOCTD 3apssKeHHOU cephl.

Paborta »nekTpuuyeckoro moyisg MO IEpeMelleHuIo 3apsna. Pabora 3leKTpHYecKkoro mojis Mo
yJaneHuto (CONMKEHNIO) IBYX TOUEUHBIX 3apsAa0B. LIMpKyIAIMs BEKTOpa HaNpsKEHHOCTH.
[Torennuan: omnpeznencHue, eauHUIBl u3MepeHus. IloreHnman moss TodeyHoro 3apsina. Pabora
JNEKTPUYECKOTO  ITOJIA. Hanpsokenne. Epgunaunel  m3mepenus. IlpuHnmn — cynepnozunmm
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AIICKTPUYECKUX IOJICH. _ i
p Q0= Z i
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OKBUIIOTEHLIUAJIbHBIE TIOBEPXHOCTH.

CBsI3b HaIPSKEHHOCTH M MOTEHIMaa: 1) CBA3b HANpPSHKEHHOCTH M MOTEHIMaa Ui OJHOPOAHOTO
AIIEKTPUIECKOTO OIS (TMOJIsi OECKOHEYHOU 3apsHKeHHOM TUIOCKOCTH), 2) CBS3b HANPSHKEHHOCTH U
HOTEHIMAaja Ui N0 00J1alaloIero HEHTPaJIbHOW CUMMETpUEN (110J1e TOYEYHOT' o 3aps/a).
OnexTpudeckuil qunosb. [nedo aumnosnsd. DneKTpUuecKuii MOMEHT JIEKTPUYECKOTO TUIIOJIS.
JIMdIIeKTpUKN B 2JIEKTPUYECKOM I10JI€. THUIBI IUANEKTPUKOB: IOJSAPHBIN, HE IOJISIPHBIM, NWOHHBIN.
Buasl nosspusanuu: 3IEKTPOHHAs, OpPUEHTALMOHHAs, WOHHasA. llome BHYTpHM AMAIIEKTpHKA.
Ceszannble  3apsaabl.  [lomsgpuszoBaHHOCTB.  JIMdJEKTpUUYecKas  IPOHULAEMOCTb  CpEHBbI.
Cerneroanektpuku. [Ibe3odddexr. Dnekrtpuueckoe cmemenue. Teopema Taycca s
JNEKTPUYECKOTO MO B TUIIEKTPUKE.

[IpoBomHMKM B 3yIeKTpuYecKkoM moje. MuaynupoBaHHble 3apsipl. HanpsokeHHOCT BHYTpPH
IIPOBOAHMKA. JJEKTPOEMKOCTh IPOBOAHMKA. EIMHUIBI M3MEpeHMs. DIEKTPOEMKOCTH IIapa,
chpeprl. Konnmencaropel. Buasl KOHIEHCATOPOB: TUIOCKHNA, IMIUHIPHYECKUH, COHEPUICCKHIA.
3apsnka, paspsaka KoszaeHcaropoB. CoeIMHEHHME KOHJEHCATOPOB: IOCJIENOBATEIBHOE U
HapaJuIeJIbHOE COCUHEHNE.

G C; Cs
: , 1 1 11
- =+
CI|| || ||° Co O O O
G Cs
I 2 .
S e
O+ 02

Qe
[+

C'O=Cl +02 +C3

(Ii
OHeprus  3apsHKEHHOIO  KOHJAEHCATopa. OHEpPrus  3apsyKEHHOTO  MPOBOJHUKA.  OHEPrus
ANEKTPUYECKOTO MOJA.  JIMANEeKTpUKH B AJIEKTpUYEeCKOM Tmose. [IpOBOIHHMKM B AJIEKTPUYECKOM
oJIe.

Tema 3.2. DjIeKTpUUECKHIT TOK
Jleknus (2 gac)

OnekTpuueckuii TokK. HampaBineHue »3JIEKTPUYECKOrO TOKA. [TocTosiHHBIN W TIEpEMEHHBIN
anektpudyeckuil Tok. Cuna Toka. Enununel usmepenus. [InotHocts Toka. HampaBieHue Toka B

IMPOBOAHUKE. 3akon Oma U OAHOPOAHOI'O y4aCTKa LCIIU. | ZB. COHpOTI/IBJ'IeHI/Ie IIPOBOAHUKA.
R

Enumauner u3Mmepenus. 3aBUCHMOCTh COMPOTHUBIICHHWS TPOBOJHUKA OT €ro TeOMETPHYECKHUX
pa3MepoB M BUJA MaTepuaia MPOBOJHMKA. YJelbHasi MPOBOAUMOCTb, YAEIBHOE JIIEKTPHUUECKOE
COTIPOTUBIICEHHUE. 3aBUCHUMOCTh CONPOTHUBJICHHWS TIPOBOJHUKA OT TEMIEPaTypHI. I'paduxk
3aBUCUMOCTH YIEIbHOTO CONPOTHUBIICHHS IMPOBOJHHMKA OT Temmeparypbl. CBEpXIPOBOJUMOCTD.
Kepmetsl. 3akon Oma B muddepennuansoit popme. Dnexrpoasmwkymas cuna. IJC. Ucrounukn
Toka. CtopoHHHe cuiibl. OIHOPOIHBIM M HEOAHOPOIHBIA ydacToOK Ienu. PaboTa cTOpOHHUX CHIL.
Hampsoxenue. Pabora cum Ha yuactke 1ienu. Pabora anekTpudeckoro Toka. 3akoH Jpkoyis JIeHia.
Mo1HOCTh 3neKkTpudeckoro Toka. 3akoH J[xoyms-Jlenna B auddepenuuansHol dopme. 3aKoH
Oma i HEOJHOPOJHOTO ydyacTka mnenu. 3akoH Owma s 3aMkHyToM uenu. CoennHeHue
CONPOTHUBIICHUN: MTOCIEI0BATENBLHOE U MapaIIeIbHOE.
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Tema 3.3. MaruutHoe noJe
NuTepakTuBHas popma 3aHATHS: JeKUHUsI- JUCHYT (IMcKyccumn) (2 vac)

MarnuTHoe 1ojie B BaKyyM€ M €ro XapakTepucTuku. McTouyHukn MarHuTHOro mnojsi. CuioBble
JIMHAM MAarHuTHOro mnoJjisi. HampaBiieHwe cuiioBbIX JIMHHWA. Bo3neldicTBME MarHMTHOrO IOJS HA
MIPOBOJIHUKHU C TOKOM U MATHUTHYIO CTPENKY. XapaKTepUCTUKH MAarHUTHOTO MOJISL: HAPSHKEHHOCTh
MAarHUTHOTO TMOJiI M BEKTOP MAarHUTHOW WHAyKUMW. EnuHunel w3 usmepenus. Hampapienue
BEKTOpa MarHUTHOM MHAYKUMH. [[pyuHIMI cynepno3uliuy MarHuTHBIX MOJIEH.

3akon buo-Caapa-Jlamnaca.

dhe Mo -I-[a’i .FJ
Azer”
4B = Mo STeodi-gin @
) A r2
MPOROTHITE
© TOKOM
f, ~ T T T o
b
TICHIA MArHITHOR ;/ \\ .
IHIVELDTE . _ I \ db
- I
dB i i _ A
{ hl i [
\\ ’.!
( 3MeMeHT NPOEOTHITE | rr’r; \\ //
~ -

BILT CBEPXY

rae Mo =41‘T'10_7 IE-";M_MSITDHHE.HHUCTDE}]}I&K,

A4~ MATHIMTHAR TP OHMITAEMOCTE CpegEL,

IIpumenenne 3akoHa bro- CaBapa- Jlammaca s pacyeta MarHMTHBIX IOJIEH: MarHUTHOE II0JIE B
[IEHTPEe KPYroBOTO TOKA, MarHUTHOE TOJIe TMPSAMOTro OECKOHEYHO JJIMHHOTO MPOBOJHUKA C TOKOM,
MarHUTHOE ToJe OECKOHEYHO JJIMHHOTO cojieHouaa. Pamka ¢ TOKOM B MAarHUTHOM IIOJIE.
OnpeneneHne MarHUTHOM MHAYKIMHM OJHOPOJHOTO MarHuUTHoro mnois. Cuia Ammepa — cuiia
JICUCTBYIOIIAsl Ha IMPOBOJHHMK C TOKOM CO CTOPOHBI MarHMUTHOro mnojis. IIpaBuiio neBoil pykw.
Onpeznenenre MarHuTHOM MHAYKIMU. B3auMoneiicTBue AByX mapajuiedbHbIX OECKOHEYHO JITMHHBIX
IMPOBOAHUKOB C TOKOM: TOKHW OJHOTO HAIIPABJICHHA IPHUTATUBAIOTCSA, TOKH IIPOTUBOIIOJJIOKHBIX
HalpaBJICHUN OTTAJKHUBAIOTCS. BEKTOp HanpspyKeHHOCTH MAarHUTHOIO — IOJIS. MaruutHas
MIPOHUIIAEMOCTh cpejibl. HampspkeHHOCTh B IIEHTpe KpyroBoro Toka. HampsikeHHOCTh O€CKOHEYHO
JUIMHHOTO TPOBOJHMKA C TOKOM. HampsKeHHOCTh B LIEHTpe OECKOHEYHO JJIMHHOTO COJICHOUA.
Cwia JlopeHma — cuia JACMCTBYrOIash Ha JBMXKYLIYIOCS 3apsDKEHHYHO YacTHIy CO CTOPOHBI
MarHuTHoro nois. Ciywau: 1) gacTuma JIBHXKETCS BIOJb CHJIOBBIX JMHMM, 4YacTHIA BIIETAcT B
MarHuTHOE I0JIe MEePIEHANKYJIIPHO CUJIOBBIM JIMHUSAM, YaCTHUILA BJIETAET B MarHUTHOE MOJIE IOJ
yriom < 90°. nBMKEHHME YACTHUIBI B 3IEKTPOMATHUTHBIX MO, Y CKOPUTEIH 3apSKEHHBIX YACTHII.
MarHutHbli TOTOK. MarHUTHBINA MOTOK OT HEOJHOPOJHOIO MATHUTHOTO MOJI 4Yepe3 HE IIIOCKYIO
noBepxHOcTh. Teopema [Maycca mist marautHOTO oA, OTCYTCTBHE MAarHUTHBIX 3apsaoB. Pabora
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MarHuTHOTO TMOJS IO IEPEMELIEHUI0 IMPOBOJHHMKA C TOKOM. MarHurHoe nojieé B BEIIECTBE.
MarseTuku- BEeIIeCTBa CIOCOOHBIE HAMArHMYMBATHCS U CO3/1aBaTh COOCTBEHHOE MarHUTHOE TIOJIE.
Ot xapakTepa HAMarHUYMBAHUS MAarHETUKHU JEJISTCS:
e JlnamarHeTUKH
e [lapamarneTuku
e  deppOMarHeTHKHU.
. Hamarunuennocts

rJie |-KOJIMYECTBO aTOMOB B 00bemMe AV.
JlmamMarHeTHKH-
HaMarHW4YMBaIOTCS TMPOTHUB HANPABJICHWS MAarHUTHOTO ToJis, ociadmss ero. (Crekino, Boxa,
WHEPTHEIE Ta3bl, MeJIb, cepedpo, 30J10TO, IIUHK, PTYTH )

I'padix HAMATHITUHBAHTIT

H - (HAIIPUKEHHOCTE BHELUHETo
MaTHIITHOTO MOT)

[TapamaraneTuku
— HaMarHWYWBAIOTCS IO HAIMPaBJIECHUIO MAarHUTHOTO TOJiA, ycuiauBasa ero. (Bosnyx, kuciopon,
ATIOMUHUM, MJIaTUHA, IIETIOYHbIE METAIIIIBI).

I'padrk HaMATHITUIBAHILT

J

J HaCbIIeHHA

H - (HampakeHHOCTE BHEIHETO
| MATHITHOTO TIOTET)

deppoMarHeTuKu
— o0nanatoT 6osee CUIbHONM HaMarHMYE€HHOCThIO, YeM MapaMarHeTUKU U COXPaHSIOT COCTOSHUE
HaMarHWYEHHOCTH JJIMTENBHOE BPEMsI B OTCYTCTBUM MarHUTHOro noiis. (JKeneso, HUKeNb, KOOAJBT,
CTaJlb, YyT'YH).

3akoH Amriepa. [[Br>KeHUE 3apsiKEHHBIX YaCTHUIl B DJIEKTPUUYECKUX M MAarHUTHBIX MOJISX. SIBIeHUE
ANEKTPOMATHUTHON UHIYKLIHMH.

OnektpomariutHas uHAyknusa. 1831 r M ®@apaneii. OneiTr  @apanes. OJIC wuHAYKUIMH,
WHIAYKIUMOHHBIM ToK. IlpaBmio neHma. I'eHepaTop W 3IeKTpoABUTaTeNlb. JJAC HMHAYKIHMH B
JBIKYIIIEMCSI TIPOBOJHUKE. DJIC MHAYKIIMM B HEMOABMKHOM MPOBOAHUKE. TOK cMemeHus. DI
camouHAykuu. MaaykTuBHOCTE coneHonaa. Eqununel n3smepenus. [lotokocuennenue. DHeprus
MarHuTHoro mons. Bsaumuas wuHaykums.  Tpancopmarop. VYpaBHeHuss  Makcsesia.
DIIEKTPOMAarHUTHBIE BOJIHBI.

4.3. JJabopaTopHble padoThI

Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.
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4.4. TIpakTH4yecKue 3aHATHS

Buo
Ne | Homep Oobvem 3anamus 6
n/n | pasdena Haumenosanue mem npakmuueckux 3auamuii (uac.) uumepaxmut{noﬁ,
AKmMueHoll,
ucyunauny UHHOGAUUOHHOU
dopmax,
(uac.)
1 1. KunemaTtuka nocrynaresbHOro ¥ BpalareabHOro 2 -
JIBUYKEHUS
2 1 JluHaMyKa NoCTynaTebHOIO ¥ BPAIATEIbHOIO 4 -
JIBKEHUS
3 1 3akoHbl coxpanenus. Pabora. MomHoOCTb. 2 TpenuHr B Mmajion
rpynmne (2 yac)
4 2. MonekyJIIpHO - KHHETUYECKask TEOpHst 2 -
5 2. TepmoanHamMuka 2 -
6 3. DIIEKTPOCTAaTUKA 3 -
7 3. DNEKTPUUECKUN TOK 2 -
8 3. MarauTHoe 1oJie. 2 Pa360p
KOHKPETHBIX

cutyanuii (2 yaca)

UTOTI'O 18 4

4.5. KoHTpOJIbHBbIE MEPONIPUSITHSI: KOHTPOJIbHAsI padoTa

L]env: KoHTposbHas paboTa MO3BOJISIET 3aKPENUTh TEOPETUUECKUN MaTepuai Kypca QU3UKHU.

Cmpykmypa: B KOHTpOJIbHOU paboTe HEOOXOAMMO yKa3aTb HOMEP BapHaHTa, 3allUCaTh yCIOBUE
3a/la4yM, pelieHre, B TeX clydasx, KOrja 3TO BO3MOXKHO C/IeTaTh YePTEK, BHINOIHUTH BBIUYUCICHUS,
IIPOBEPKY €IMHUI] U3MEPEHUH U 3aIIUCATh OTBET.

OcHosnas memamuka: BKIIOYACT CJICOAYIOIINEC pa3aciibl (1)I/I3I/IKI/II «MEXaHUKa», «<rUAPOMECXaHHUKA»,
«MOJICKYJIIpHasd (1)I/I3I/IK8. U TCPMOIAWMHAMHKAY, ((9J'IeKTpI/I‘-IeCTBO U MaracTtusm», «KoneOaHus u
BOJIHBI», «KBAHTOBAas MCXaHUKa, «(bmmca ATOMHOTO dg1apa».

Pexomenoyemviti 06vem: 2- 3 pyKomuCHBIX JMCTa. Bemonasercs Ha Oymare ¢gopmara A4 ¢
TUTYJbHBIM JICTOM.

Onenka

Kpurtepun ouieHKH KOHTPOJILHOM padoThl

3a4TCHO

poOeIoB M OIIMOOK;

HEMIOHUMAaHUs Y4eOHOro MaTepHuaa).

- KOHTpPOJbHAasA pa60Ta BBIIIOJIHCHA ITIOJIHOCTBIO,
- B JIOTHYCCKHX PaCCYKIACHUAX H 000CHOBaHUU peImiCHud 3aa4nl HET

- B PEIICHMH HET MAaTeMAaTHYECKUX OIMIMOOK (BO3MOXKHA OJIHA
HETOYHOCTH, OIIMCKA, HE SIBIAIOMIASACS CJIEACTBHEM HE3HAHHS HIH

HC 3a4TCHO

-BBITIOJIHEHO MeHee 2/3 Bceil paboThi;

peIlIeHnH 334, B PUCYHKaX;
-paboTa BBIMOJHEHA HE CAMOCTOSITEITLHO

- TOMyIIEeHbI Oosee OAHOW OIMMOKKM WM 0oyiee IBYX — TPEX
HEZ0YETOB B TMPH BhIBOJIE (GOPMYIT B PEIICHUH 3a/1a4, PU TOSICHEHUSX B
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu Komnemenyuu
Ne, naumenoé Kon-60 OIIK 3 X t Buo Ouenka
Pazoenos OUCyUNIUHbL wacoe KOMN. cps Hac yuebnoii padomut pe3ybmamos
1 2 5 6 7
1. Mexanuka 26 + 26 JIxk, HB, CP 2Kp, 3a4eT
2. Monekynsipaas ¢pusuka u 22 + 1 22 JIk, 113, CP 2Kp, 3a4€T
TEPMOJIMHAMHKA
3_ QHGKTpOMaFHeTI/IBM 24 + 1 24 HK, H3, CP 2Kp, 3a4€ET
6ce20 4acoe 72 72 1 72 - -
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6. IEPEYEHb VYYEBHO-METOAMYECKOI'O OBECHEYEHHUS JJIs1
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. Kuwm /I.b., KponotoB A.A., Maxpo U.I'. ®uzuka. Mexanuka: 1a00paTOpHBINA MPAKTUKYM. —
5-e u3x. mepepad. u jgor. - bparck: U3n-Bo bpl'Y, 2016 .- 142 c.

2. ®wuzuka. DIEeKTpUYECTBO W djekTpomarHetusM. JlaGoparopueiii nmpaktukym/ .b. Kum,
A.A. Kpomoros, N.I'. Maxpo — 2-e uzn. bparck: U3a-so bpl'Y, 2016.- 130 c.

3. Owusmka. Ontuka: MeTtoauueckue ykazanus 1o jadoparopasiM padotam/ C.C. Pyns, E.T.
AreeBa, N.I'. Maxpo.- bparck: U3n-Bo: «bpl'¥», 2016.- 164 c.

4. Kuwm /I., Kponoro H.II., JleBut .M. DnexrpomarneTtusm: Kypc Jiekiuid.- bparck: M3a-Bo
bpl'Y, 2016.- 412 c.

5. @wusuka (cOopHHUK TecTOBBIX 3amanuii). ['epamenko JI.A., AreeBa E.T. ®usuka: cOopHHUK
TECTOBBIX 3a/1aHui.- bparck: U3a-Bo «bpl'Y», 2015.-64 c.

6. dusuka. MosekynspHas ¢uU3MKa U TepMOAUHAMUKa: jJabopaTopHbii npakTukym/J[.b.Kum,
N.I'. Maxpo, A.A. Kponoros, E.T. AreeBa. - bpatck: U3n-Bo «bpl'¥», 2014. -112c.

7. ®usuka TBEPIOTrO TENa, aTOMA U aTOMHOTO sijipa: 1abopaTopHblid mpakTuKkym/ A.C. SIckuH,
N.I". Maxpo, E.T. Areesa.- bparck: U3a-Bo «bpI'V», 2014.-160 c.

8. ®usuka. MeTtoauueckne yka3zaHUST M KOHTPOJIbHBIE 3amaHus s OakamnaBpoB 3P0
texanyeckux npoduneit/ J.b. Kum, A.A. Kponoros, N.I'. Maxpo, [I.1. JleBurt.- Bparck:
Uzn-Bo bpl'Y, 2013.-140 c.

9. Kuwm /J.b., JleBur JI.1. ®u3uka aTOMHOTO si7jpa U 3JIEMEHTApHBIX YacTHUIl: yueb. mocodue.-
Bparck: ®bI'OY BIIO «bpl'V», 2012.-145 c.

10. ®uzuka. MeTonuyeckue yka3aHHsl K BBIMOJIHEHHUIO KOHTPOJIHHOW pabOThl AJi CTYJAEHTOB
o0yJarmuxcsi 1O COKpalleHHBIM  oOpa3zoBaTesbHBIM — mporpamvam /  JI.B. Kuwm,
A.A. Kponotos, N.I". Maxpo, [I.H. Jlesut.- bparck: U3n-Bo bpI'Y, 2012.-125 c.

7. IEPEYEHb OCHOBHOH M JIONOJHUTEJBHOW JIUTEPATYPHI,
HEOBXOJINMOMU J1JIs1 OCBOEHUA JUCHUIIJINHBI

Ne Buo | Konuuecmeo
(cK603- Haumenosanie u3oanus 3’;’1‘;’;’1‘ Ixkzemnaapoe | Qbecneuen-
Has 8 HoCmb,
iymepa (asmop, 3aenasue, 6bIX00HblE OAHHbLE) VI JIP, | Gugnuomexe, (oK3./ uen.)
yust) ’Ef,ff) T,
1 2 3 4 5
OcHoBHas1 IUTepaTypa
L Tpodumosa T.U. Kypc ¢usuku: ydeOHOEe mocodue | JIk, 150 1
Ui WHXEHEePHO-TeXHMYeCKHX  crenuansHocteit | 113,
By30B/T.U. Tpodumona. -22-¢ crepeorunnoe - | CP,
Mocksa: Axagemus, 2016.-560 c. Kp
2. | Hetnap A.A. Kypc ¢wusuku: yuebHoe mocobue mis | JIk, 100 1
By30B/ A.A.Jletnadp, Bb.M.ABopckumii. 7-¢ wu3a., | 113,
crepeotull. - M.: Akanemus, 2008.- 720 c. CP, xp
JlonoJIHMTeIbHAS JIUTEepaTypa
Bonskenmreitn B.C. COopauk 3amaud mo ob6memy | I13,
3. Kypcy GU3MKM: A CTYJCHTOB TEXHUYECKHX BY30B / | Kp 9 1
B.C.BonbkeHmTeH. - 3-¢ HW3MaHHWE, WCIpP. U JIOIL.-
Cankr-IlerepOypr: Kumxubril mup, 2006.- 328 c.
4. Tpodumosa T.M. dusuka 500 ocHoBHBIX 3akoHOB U | JIK, 5 0,25
bopmy. CnpaBouHUK  UIsI  CTYI. By30B/ | CP,
TW.TpobumoBa. -  6-e wm3m., crepeorum..- M.: | I13, kp
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Bricmag mxona, 2007.-63 c.

5. Hponos N.E. Dnekrpomarnetnsm. OcHOBHBIE 3aKOHBI: | JIK, 10 1
yueb. [Tocobue nns By3os / U.E.Uponos. -6-e uza.-M.: | CP
BUHOM. Jla6opatopus 3Hanui, 2007.-319 c.

6. CagenweB U.B. Kypc o6mieit pusuku. T. 1. Mexanuka. | JIk, 208 1
MonekynspHas pusuka: Y4eOHUK IJI BTY30B / CP
N.B.Cagenbes. - M.: Hayka, 1989.- 432 c.

7. CasenbeB U.B. Kypc o6reit ¢pusuku, T. 2. JIx, 97 1
DneKkTpuyecTBO U Maruetu3M. Bonnsl. Ontuka. CP
VYuebnuk mis BTy30B / M.B.Casenne. - M.: Hayka,
1988.- 496 c.

8. CasenbeB U.B. Kypc o6mieii ¢pusuku. T. 3. Kanroas | JIk, 101 1
ontuka. AtomHas pusuka. Pusnka TBEpAOro Tena CP

aTOMHOTO sIIpa ¥ DJIEMEHTAPHBIX YACTHIL. Y YeOHUK
st BTy30B / M1.B.CaBenbeB. - M: Hayka, 1987. - 304c.

8. HIEPEYEHb PECYPCOB MH®OPMAIIMOHHO - TEJEKOMMYHHKAIIM-
OHHOW CETU «<MHTEPHET» HEOBXOJJUMBbIX
JJ151 OCBOEHMS JUCLUIJINHBI

1.OnextponHsblii kaTanor 6udanorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z721ID=.

2. DnextpoHHas 6ubnuoreka bpl'Y

http://ecat.brstu.ru/catalog .

3. DNeKTpOHHO-OMOIHOoTeYHas cucTeMa «Y HUBepcuTeTcKas oubianoreka online
http://biblioclub.ru .

4. DnekTpoHHO-OUOMHMOTeUHas cuctema «3garenbeTBo «JlaHb»

http://e.lanbook.com .

5. Madopmanmonnas cuctema "ExnHoe okHO JoCTyma K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU http://elibrary.ru .

7. Yuusepcurerckas unpopmarmonnas cucrema POCCUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HanmonanpHas snextponHast oudianorexa HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOAUWYECKHUE YKA3AHUSA [Jis1 OBYYAIOILIUXCA MO OCBOEHMIO
JUCIHUIIVINHBI

9.1. MeToanueckne yKazaHus 11 00y4AaIOIIMXCSH 110 BHINOJTHEHUIO NPAKTHYECKUX padoT

[IpakTuueckue 3aHATHS CIYKaT CBS3YIOIIMM 3BEHOM MEXAY Teopuell M mnpakTukoil. OHu
H606XOJII/IMI)I JJIA 3aKPCTINICHUA TCOPETUUCCKUX 3HaHI/II\/’I, MOJIYYCHHBIX Ha 3aHATUAX TCOPETHIYCCKOTO
o0OydeHus, a TaK ke JUIs TIONyYeHUs MTPaKTHIeCKuX 3HaHui. [IpakTudeckue 3aqaHus BBITOTHIIOTCS
CTYJIEHTOM CaMOCTOSITENIbHO, C IPUMEHEHNEM 3HAHUM U YMEHHM, MIOJyYEHHBIX Ha YPOKax, a TaK e
C UCIOJB30BaHHEM HEOOXOIUMBIX MOSICHEHHUM, MOMYUYEHHBIX OT MPEeIoAaBaTessl Py BBITOTHEHUN
MpaKTUYECKOoro 3amaHus. K mpakTHdecKoMy 3aHATHIO OT CTyJeHTa TpeOyeTcs mpeaBapuTeIbHas
MOATOTOBKA, KOTOPYIO OH JOJDKEH MPOBECTU mepea 3aHsATheM. CHHCOK JIUTepaTypbl U BOMPOCHI,
HEOOXOMUMBbIE TpPU MOATOTOBKE, CTYAEHT IIOJIydaeT I[epel 3aHsATHeM U3 METOAMYECKUX
pEKOMEHIAIMil K MPaKTUIeCKOMY 3aHsTHIO. [IpakTideckue 3amanus pa3paboTaHbl B COOTBETCTBUU
¢ y4eOHOH mporpaMMoi. 3adeT Mo KaxAOW MPAaKTHYECKOH paboTe CTYACHT MOJIydaeT Mocie ee
BBITIOJIHCHHA, a4 TAKXKC OTBCTOB Ha BOIIPOCHI MNPCHOAABATCIIA, CCJIM TAKOBBIC BO3HHUKHYT IIPpU

MIPOBEPKE BHIIOJIHCHHOTO 3aTaHH.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

IIpakTuyeckoe 3ansaTue Nel
Tema: KunemaTnka noCTynaTeIbHOIO U BPAIATEIbHOTO ABUKCHMUS.
lle]lb 3aHsamus. PCUICHUC q)HBI/I‘-IGCKI/IX 3a4a4d C INOMOIIBIKO KHMHCMATHYCCKHX ypaBHeHI/Iﬁ
JABHMOXKCHUA H I‘pa(bI/IKOB, OIMPEACIICHUEC IIOJOXKCEHUA TElIa B IIPOCTPAHCTBEC B JII0O00H MOMEHT
BPCMCHH. Onpe;[eneHHe KHMHCMATHYCCKUX XaPAKTCPUCTUK ABHUIKCHUA — CKOPOCTHU U YCKOPCHUA.
3aoanue: pEIICHUE 3a/1aY 110 TEME NPAKTUYCCKOI'O 3aHATUA:
Ne 1
Haiit ckopocTh M YCKOPEHHE TOYKH, IBIKYIICHCS IPSIMOIMHEHHO B MOMEHT BpeMeHH 4 c¢. J[BmkeHne Toukn
3amaHo ypasHenueM S = 8t3 -6t2 +10
Ne 2
TouKa IBMXKETCS 110 OKPY)KHOCTH PaMycoM 2M COIJIACHO ypaBHeHHIo &= 2t3,
B Kkakoit MOMEHT BpeMeHH HOpMaJlbHOE YCKOpEHHE TOUKU Oy/JIeT paBHO TaHTeHIHaabHOMY. ONpeennuTh MoJTHOe
YCKOpPEHHE B 3TOT MOMEHT.
Ne 3
Huck panuycom 10cM, HaXOOALIUICS B COCTOSIHUM MTOKOSI Hayall BPaIlaThCsl C MOCTOSHHBIM YIVIOBBIM YCKOPEHHEM
0.5 pan/c? . HaifTu TaHreHIMAIbHOE, HOPMAIILHOE H TIOJIHOE YCKOPEHHS TOYEK HA OKPY/KHOCTH JMCKA B KOHIIE BTOPOi
CEKYH/IBI TIOCJIE HavyaJla BPalICHUs.
Ne 4
Koneco aBromammuHs! Bpamaercsi papHOyckopeHHo. Caenas N= 50 momHbIX 000pOTOB, OHO H3MEHWIO YacTOTY
BpamieHuss oTr Ny =240 mun? 1o Nz =360 mun . Onpenenurs yriuoBoe ycKOpeHUE KoJeca.
Ne 5
Komneco paguycom R =0.2m Bpamiaercs Tak, 4To 3aBUCHMOCTh yTjla [IOBOPOTA paauyca Kojeca OT BpeMEeHH
naercs ypapHeHueM ¢ = 14212 +t3 . Jlna Touek nexaiqux Ha 000je Koneca, HaifTy yepes 2 ¢ mocJie Hayaja JABMKEHUs:
YTJIIOBYIO CKOPOCTb, JINHEHHYIO CKOPOCTb, YIJIOBOE YCKOPEHHE, TAHT€HIIHAILHOE U HOPMalIbHOE YCKOPEHHUE.
Ne 6
Koneco pamuycom 10cMm  Bpamaercst Tak, 4To 3aBUCHMOCTb JITHEHHOI CKOPOCTH TOUEK, JEeXKAIIUX Ha 00071¢e
KOJIECA, OT BPEMEHH JIBUKEHHUS OTIpeeNseTcs ypapHenneM V =4t + t2 . Haiitu yros, cocTaBisieMblil BEKTOPOM
MIOJTHOTO YCKOPEHHSI C paliycoOM Kojleca B MOMEHT BPEMEHH 2 € IOCIIe Havdalla JBIKCHNUS.

Ilopsiook evinonneHus:

1. Ilepenmcatp ycnoBHe 3aqa4d IOTHOCTHIO 0€3 COKpAIEHHH.

2. Bce 3HaueHuWs BeNWYWH, 33/JaHHBIX B YCIOBUSX M TPUBICKAEMBIX W3 CIPAaBOYHBIX TaOJIMI,
3aIUCHIBAIOT JUISl HATJISTHOCTH COKPAIIEHHO (CTOJIOMKOM) B T€X €IMHHIIAX, KOTOPbIC 3a/IaHbl, M B €AWHHIIAX
TOH CHCTEMBI, B KOTOPOH BEIIONHSIOT penreHue (B equaniax CH).

3. BBIOTHUTE HEOOXOAMMBIE TIOSICHSFOIIIUE YEPTEHKH ¢ 0003HAUEHUEM BCEX BEJTUYUH.

5. HeoOxomumo yka3aTh (Qu3HYECKHE 3aKOHBI, KOTOpPbIE JIOJDKHBI OBITh HUCIIOJIB30BaHBI, H
apryMEHTUPOBAaTh BO3MOXKHOCTh X PUMEHEHHS JJIsl pEILICHHUS JaHHOHW 3a/1a4H.

6. C MOMOIIBIO 3THUX 3aKOHOB, YYHMTHIBAas YCJIOBHUS 3aJaud, MOJYYUTh HEOOXOAWMBIE PacueTHBIC
(bopMybI.

7. BbiBon QopMyn u pelieHue 3ajgad cielyeT CONPOBOXKIATH KPATKUMM, HO HCUEPIBIBAIOLINMU
MOSICHEHUSIMU.

8. Hcnonw3oBanubie B (opmynax OykBeHHbie 0003HAYEHHUS JOJDKHBI OBITH COIJIACOBAHBI C
0003HaYCHUSIMH, TIPUBEIECHHBIMH B YCIOBHM 3aJlad M Ha MPUBEACHHOM pHUCYHKe. JOTONHUTENbHEIC
OyKkBeHHBIE 0003HAUCHHUS CIIEAYET COMPOBOXKIATH COOTBETCTBYIOIINMH OOBSICHEHUSIMH.

9. Ilony4uB pacueTHyto GopMyiTy, HEOOXOAUMO MIPOBEPUTH €€ Pa3MEPHOCTD.

10. TTocne mpoBepKH pa3MEPHOCTH TOITYYEHHBIX PACUETHBIX (POPMYII IPUBOIUTCS YUCIIEHHOE PElICHUE
3a1a4u.

OcHOBHas uTeparypa
Ne 1, Ne 2
JlononHuTenbHAS IUTEPATYypa
Ne 3, Ne 5.

3aoanus ona camocmosamenvHou pabomot.

1. IIpopaboTtaTh peKOMEHIyeMble HCTOYHHKH, OCHOBHYIO M JOMOJHHUTEIBHYIO JINTEPATYPY
[0 W3y4yaeMOMY BOIPOCY C LENbI0 YIIIYOJCHHsI, CHCTEMATU3alUd U PACHIMPCHUS TOJTYUICHHBIX
3HAHUM.

2. OTBETUTH Ha KOHTPOJIBHBIC BOIPOCHI JIJIsl CAMOITPOBEPKH.

Koumponvhvie 6onpocwt 05 camonposepru.
1. Kaxkoe nBuxeHHe Ha3bIBA€TCs MOCTYNATEIbHBIM, BpalllaTeIbHBIM?
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2. Uemy paBHa MTHOBEHHAsl CKOPOCTh, YCKOPEHHE MIPU MOCTYNATEIbHOM JIBU)KEHUU.
3. TlpuBemute GOpPMYIBI CBSI3BIBAIOIINE YTIOBBIE M TUHEHHBIC BETMUNHBL.

IIpakTnueckoe 3ansaTHe Ne 2
Tema: JlnHaMHKa IOCTYNATEIBHOTO U BPAILATEIBHOIO JBUKCHUS.
Heﬂb 3aHATHA. PCIICHUE (bI/ISI/I‘IeCKI/IX 3aJla4 UCIIOJIb3ys 3aKOHbI TMHAMUKHU
MOCTYIATCIBbHOI'0 1 BpallIaTCIIbHOI'O IABWIKCHUSA TCJI.

3aoanue: pEeIICHUE 3a/1aY 110 TEME NPAKTUYCCKOI'O 3aHATHUA.
Ne 1
Haiitu: 1) ckopocTh miapa, KOTOPBIM CKAaThIBAeTCs € INIOCKOCTU BBICOTOU 4 M. 2) CKOPOCTh OpycKa, KOTOPBIii
COCKAJIb3BIBACT C INIOCKOCTU BBICOTOH 4 M
Ne 2
[Tap maccoii 10 kr u paguycoM 20 cM BpaiaeTcst BOKpPYT OCH, IPOXOAAIIEH dyepe3 ero HeHTp. Y PpaBHEHUE BpallleHHs
wapa umeet Bua: @ = 1+4t2 — 3, Halitu moment cun M B MOMeHT Bpemenn t =2 C.
Ne 3
Komneco Bpamiascs paBHO3aMEAJICHHO PH TOPMOKEHUH YMEHBIIHIIO 3a | MUH acToTy BpauieHust ot 300 06/MuH 10

180 00/MuH. MOMEHT HHEPIIHH KoJieca

J =2 xrwm% HaiiTn yriioBoe yCKOpEHHE, MOMEHT CHJI TOPMOKEHHS, PAbOTy CHII TODMOKEHHS M YHCIIO 060POTOB,

C/ICNIAaHHBIX KOJIECOM 3a 3Ty MHUHYTY.

Ne 4
Haiiti paboTy nojbeMa rpy3a 1o HaKJIOHHOM IIOCKOCTH JUTMHOM 2 M, eciti Macca rpy3a 100 kr, yron naksiona 30°,
ko3 puuuenT Tpenus 0.2, Tpy3 ABMKETCS ycKopeHueM | m/c2.

Ne 5
C kakoil CKOpOCTb BBUIETUT U3 NPYXKUHHOTO MUCTOJIETa TapuK Maccoi 10 r, ecau npykrHa Obla cxkara Ha 5 CM.
JKECTKOCTh NPYKUHBI paBHa 200 H/M?
Ne 6
[Tynst, neTsimas Topu30HTANBHO, TTOTIAAACT B IIap, MOABELIICHHBIN Ha JIETKOM CTEp)KHE U 3acTpeBacT B HeM. Macca Imynn
B 1000 pa3 meHb11e Maccel mapa. JnvHa ctepkHs 1M, HailTu CKOpOCTh MynH, €ClM CTEPKEHB NOcTe yaapa
OTKIOHMJICA Ha yro 300,

Ilopsiook evinonnenus:

1. Ilepenmcatp ycnoBHe 3aa4d IOTHOCTHIO 0€3 COKpAIEHHIA.

2. Bce 3HaueHuWs BeNWYWH, 33JaHHBIX B YCIOBUSX M TPUBICKAEMBIX W3 CIPABOYHBIX TaONHII,
3aMUCHIBAIOT JUISI HATJISZIHOCTH COKpAIIEHHO (CTOJIOMKOM) B TE€X €IMHHIIAX, KOTOpPhIC 3aJIaHbl, 1 B €IMHHUIIAX
TOM CHCTEMBI, B KOTOPOH BEIIOIHSIOT penreHue (B equautax CH).

3. BBIOTHUTE HEOOXOAMMBIE TIOSICHSIFOIIIUE YEPTEKH ¢ 0003HAUEHUEM BCEX BETUUUH.

5. Heobxomumo ykazaTh (Qu3HUYECKHE 3aKOHBI, KOTOpbIe JIOJDKHBI OBITh UCIIOJIb30BAaHBI, U
apryMeHTHPOBATh BO3MOXXHOCTh MX MPUMEHEHUSI [T PeIISHUs TaHHOW 3a]1avu.

6. C NOMOIIBI0 STHUX 3aKOHOB, YYWTHIBAas YCIOBHS 3a/adyd, MOIYYUTh HEOOXOJIUMBIE pacUYEeTHBIC
(bopMybI.

7. BeiBog ¢opMyn W pelieHHe 3a1ad CIeAyeT COMPOBOXAATh KPATKUMH, HO HWCYEPIBIBAIOIUMHU
TIOSICHEHUSIMHU.

8. Hcnonw3oBanHbie B (opmynax OykBeHHbIe 0003HAYEHHUS JOJDKHBI OBITH COIJIACOBAHBI C
0003HAYEHNSAMH, TPUBEJACHHBIMA B YCJIOBHM 33Jad M Ha TNPUBEACHHOM pHCYHKe. JlomoIHHUTEIhHBIE
OyKkBeHHBIE 0003HAUCHHUS CIIEAYET COMPOBOXKIATH COOTBETCTBYIOIINMH OOBSICHEHUSIMH.

9. Ilony4uB pacueTHyto GOpMyIy, HEOOXOAUMO MTPOBEPUTH €€ Pa3MEPHOCTD.

10. TTocne mpoBepKH pa3MEPHOCTH MOITYYEHHBIX PACUETHBIX (POPMYJI PUBOIUTCS YUCIIEHHOE PElICHUE
3a/1a4M.

OcHOBHas MTeparypa
Ne 1, Ne 2
JlononHuTebHAS TUTEPATYypa
Ne 3, Ne5.

3aoanus ona camocmosamenbHoU pabomwi:

1. IIpopaboTraTh peKOMEHAyeMble UCTOUHUKH, OCHOBHYIO U JOTIOJTHHUTEIBHYIO JINTEPATYPY
[0 K3Yy4aeMOMY BOIIPOCY C IIENIbI0 YIIyOJeHHs, CUCTeMAaTU3allMi U PACHIMPEHHUs MOJy4YEHHBIX
3HaHUM.

2. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI AJISi CAMOIIPOBEPKH.
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Konmponvnwvie 6onpocwi 0115 camonposepku:
1. CdopmynupoBars 3akoHbsl HproTOHA
2. HazoBute OCHOBHBIE CUJIBI B MEXAHHKE
3. UYro Ha3bIBaE€TCS MOMEHTOM CHJIBI
4. 3anuumuTe OCHOBHOM 3aKOH JMHAMUKHU BPALIATEIbHOTO JIBUKECHUS

IIpakTuyeckoe 3ansiTue Ne 3
Tema: 3akoHbI coxpanenus. Pabota. MOIIHOCTS.
HNurTepakTuBHas ¢GopMa 3aHATHA- TPEHHUHT B MAJIBIX IPyNIIAX
Ueﬂb 3aHAmMuUA.  PA3BUTHE Y 06yqa}01unxc;1 HpO(beCCI/IOHaJ'IBHBIX KOMHeTeHHHﬁ, HpI/IO6peT€HI/I$I
HAaBBIKOB IMPAKTUYCCKOI'0 HCIIO0JIb30BAHUA 3aKOHOB COXPAaHCHMA, MMOHATHH MOIIHOCTH, paGOTbI JIIsL
pE€IICHUA KOHKPETHBIX (bHSH‘ICCKI/IX 3aJa4.
3auaﬂne: peICHUC 3aa4 11O TCMC IIPAKTUYCCKOT'O 3aHATUA.
Ne 1
Haiitu nunelinble ckOpocTH:
1) mapuka CKaTBIBAIOIIETOCs C HAKJIOHHOH IJIOCKOCTH BBICOTOM 10 M
2) Tea COCKAaJb3BIBAIOIIETO C HAKJIOHHOH INTOCKOCTH BBICOTOH 10 M
Ne 2
Ha kakyro BBICOTY HaJ HOBEPXHOCTHIO 3€MJIN TTOJHUMETCS paKeTa, ITyIIeHHasi BEPTUKAIBHO BBEPX, €CIIN HadaIbHAS
CKOPOCTB PaKeThl paBHA MEPBOH KOCMHIECKOH CKOPOCTH (8 KM/c)
Ne 3
ITyns maccoii 10 1 BeuteTaeT co ckopocthio 300 M/C U3 Aynna aBTOMaTHYSCKOTO MUCTOJIETa, Macca 3aTBOPa KOTOPOI'o
200 r. 3aTBOp MUCTOJIETA MPUIKUMAETCSI K CTBOJTY IPY)KHHOM jkecTKOCThI0 K= 25kKH/M. Ha KaKkoe paccTosiHue OTOMIeT
3aTBOp Hoce BeicTpena. CYUTaTh MUCTONET JKECTKO 3aKPETICHHBIM.
Ne 4
Baron maccoii 12 1 aBurancst co ckopoctbio 1 M/c. HanereB Ha npyXHHHBIH Oydep, OH OCTaHOBHUIICS, CKaB MPYKHUHY
Oydepa Ha 10 cM. HAWTH KECTKOCTh MPYKHUHBI.

Ne 5
[Ty, netsimas TOpU30HTANEHO, TTOTIAAAET B IIap, MOJBELICHHBIH Ha JIETKOM CTep)KHE U 3acTpeBaeT B HeM. Macca mynu
B 1000 pa3 menb1ie Maccel mapa. JnvHa crepxkus  1M. HailTu ckopocTs nyiiu, eciii CTep KeHb Mociie yuapa
OTKIIOHMJICA Ha yro 300,
Ne 6
YenoBek CTOUT Ha ckaMbe JKYKOBCKOTO U JIOBUT pyKOH Mstd Maccoil 0.4 Kr, JIeTsIuil B TOPU30HTAIBHOM HalPaBICHHH
co ckopocThio 20 M/c. TpaekTropus Msya mMpoxXoauT Ha paccTossHuA (0.8 M OT BEPTHKAIBHOM OCH BpaieHus ckambu. C
KaKoil yTJI0BOH CKOPOCTBIO HAYHET BPAIIAThCS CKaMbs JKyKOBCKOTO € 4eJIOBEKOM, HOHMABIINM M4, €CITH CyMMapHBIN
MOMCHT UHCPIHHU YCITIOBEKA U CKaMbU = 6 kr M2.

Tlopsiook evinonneHus:

1. Ilepenmcath ycnoBHe 3aa4d IOTHOCTHIO 0€3 COKpAIEHHI.

2. Bce 3HaueHus BENMYMH, 3aJaHHBIX B YCIIOBUSIX W MPHUBJICKAEMBIX U3 CIPABOYHBIX TaOJIHII,
3aMKCHIBAIOT ISl HATJIATHOCTH COKPAIIEHHO (CTOJIOMKOM) B TEX €IMHHIIAX, KOTOPBIE 3aJ]aHbl, U B €IUHUIAX
TOH CHCTEMBI, B KOTOPOH BEIIONHSIOT penreHue (B equaniax CH).

3. BBIMOTHUTE HEOOXOUMBIE MTOSICHSOIINE YEPTEKU C 0003HAYCHUEM BCEX BEIIMIHH.

5. HeoOxomumo yka3aTh (HU3MUYECKHE 3aKOHBI, KOTOPBIE JOJUKHBI OBITh HCIIOJIb30BaHbI, H
apryMEHTUPOBATh BO3MOKHOCTh UX MIPUMEHEHUS AJIsl PELICHUS JaHHOU 3a1a4u.

6. C NOMOIIBI0 STHUX 3aKOHOB, YYWTHIBAas YCIOBUS 3aladyd, IOJYyYUTh HEOOXOIUMBIC PACUCTHEIC
bopMyIbI.

7. BeBom ¢opMyn M pelieHue 3ajay CIeAYyeT COMPOBOXAATh KPATKHUMH, HO HCYEPIBIBAIOIIUMH
MOSICHEHUSAMM.

8. Hcnonw3oBanHbie B (opmynax OykBeHHbIe 0003HAYEHHS JOJDKHBI OBITH COIJIACOBAHBI C
0003HaUCHUSAMH, TPUBEIACHHBIMA B YCIOBHM 3aJad M Ha TPUBEICHHOM pHCYHKE. JlomoTHUTEIbHBIE
OyKBEHHBIE 0003HAYCHHS CIIEIyEeT COMPOBOXKIATh COOTBETCTBYIOIIUMU OOBSICHCHUSIMHU.

9. Ilonyuus pacueTHyio HopMyiIy, HEOOXOIUMO IPOBEPUTH €€ Pa3MEPHOCTb.

10. ITocne mpoBepKU pa3MEPHOCTH MOJYYEHHBIX PACUETHBIX (OPMYI MPHUBOIAUTCS YUCICHHOE
PECIICHUC 3a1a4Yn.

11. UntepakTuBHas (hopMma 3aHATHUS - TPSHUHT B MaJIOW TpyIIIIE.

OcHoBHast TuTeparypa
Nel, Ne2

26



JloToTHUTEIBHAS TUTEpaTypa
Ne 3, Ne 5.

3adanus ons camocmosmenvHol pabomol:
1. TIpopaboTaTh peKOMEHIyeMble UCTOUHUKH, OCHOBHYIO W JIOTIOJIHUTEIBHYIO JUTEPATypy
M0 M3y4aeMOMY BOIPOCY C IENbI0 YIIyOJCHHs, CUCTEeMATHU3AIMH W PACHIMPEHUS TOTy4ECHHBIX
3HaHUM.
2. OTBETUTH Ha KOHTPOJIBHBIC BOMPOCHI JJIsI CAMOIIPOBEPKH.
Konmponvhvie gonpocwi 0151 camonposepku.
1. CdopmymupoBaTh 3aKOHBI COXpPAaHEHHUS HWMITYyJIbCa, MEXAHHYECKOH DHEpPruw,
MOMEHTa UMITYJIbCA.
2. Kaxkas cuctema Ha3bIBaeTCs 3aMKHYTOM
3. IlpuBemute dhopmyny st pabOTHI CHIIbI, MOIITHOCTH.
4. TlpuBenuTe eNUHUIIBI U3MEPEHUS PaOOTHI, MOIITHOCTH

3aoanus ons camocmosamenvHou pabomol:

1. IIpopaboTaTh peKOMEHIyeMble UCTOUYHUKHU, OCHOBHYIO M JOMOJHUTEIBHYIO JIUTEPATYPY
M0 M3y4aeMOMY BOIPOCY C IEIBI0 YIIyOJCHHS, CUCTEMATHU3AIMH W PACHIMPEHUS TOTYyYCHHBIX
3HAHUU.

2. OTBETUTH HA KOHTPOJIHHBIC BOTIPOCHI IS CAMOIIPOBEPKH.

3. [IoArOTOBUTHCS K TPEHUHTY B MJIbIX TPYyMIaXx.

Pexomenoayuu 10 BBIOJIHEHUIO 3alaHU W TIOJTOTOBKE NPAKTHYECKOMY 3aHSTHIO:
npopaboTKa  JIEKIMOHHOTO  MaTepuana, OCHOBHOM U  JIOTIOJHUTEIBHOW  JIMTEPaTypBhl.
KoHcniekTupoBaHWe MPOYUTAHHBIX JHUTEPATyPHBIX HWCTOYHUKOB. [lOAroTOBKAa K YYacTHIO B
TpeHHUHTre B JopMaTe Masioi TPYIIbl, HAMPABICHHOTO HA PEIIEHHE KOHKPETHBIX (PU3MUECKHX 3a/1au
UCIIOJB3YS 3aKOHBI COXPAHCHHS B MEXaHUKE.

8. Hcnonw3oBanHble B (opMmynax OyKBeHHble 0003HaUCHHMS JMOJDKHBI OBITH COIJIACOBAaHBI C
0003Ha4YEHNSAMH, TNPHUBEJACHHBIMA B YCJIOBHM 33Jad M Ha IMPUBEACHHOM pHCYHKe. JlOMOJIHHUTEIhHBIE
OyKkBeHHbBIE 0003HAUCHHSI CIIEYET COMPOBOXKIATH COOTBETCTBYIOIIMMH OOBSICHEHUSIMH.

9. Ilony4uB pacueTHyto GOpMyiy, HEOOXOAUMO MIPOBEPUTH €€ Pa3MEPHOCTD.

10. Ilocne mpoBepKU pa3MEPHOCTHU MOIYYEHHBIX PACUETHBIX (POPMYI MPUBOAUTCS YUCIEHHOE PELICHUE
3a7aui.

IpakTuyeckoe 3anaTue Ne 4
Tema: MonekynsspHO-KMHETHYECKAsI TEOPUS.
Llenv 3auamusa: Pemnte Qu3MuecKue 3a1aund MCIONb3Yst OCHOBHBIE MonoxeHns MKT

3a)IaHI/I€I PEICHUE 3a/1a4 110 TCME MPAKTHYCCKOT'O 3aHATHS.
Ne 1
OnpenenuTs KOJINIECTBO BEIIECTBA U YHUCIIO MOJIEKYJI a30Ta Maccoit 0.2 Kr.
Ne 2
Kucnopox HaxonuTcs mpu HOPMAIBHBIX YCIOBHAX U MMeeT 00beM V=11 1. OmpenenuTs KOIMYIECTBO BEIIECTBA ra3a
V U ero Maccy.
Ne 3
OnpenenuTs CPEeAHIO KMHETHUECKYIO YHEPTHIO OCTYNATENBHOTO JBMXKEHUSI MOJIEKYIIbI BOJISHOIO Iapa Mpu
temneparype T =600 K. Haiitu cpeanee 3HaueHe NOTHON KHHETUYECKOM SHEPTUU MOJIEKYIBL, @ TaKXkKe
KMHETHYECKYIO DHEPTUIO OCTYNATENbHOTO JBUXKEHUS BCEX MOJIEKYII 1apa, COJAEPKAIEro KOIUIECTBO BelecTa 1
KMOJIb.
Ne 4
Konba BMecTIMOCTBIO 4 J1 COIEPKUT HEKOTOPHIH ra3 Maccoit 0.6 T nox nasinenuem 200 kIla. Onpenenurs cpeaHIO0
KBaJPaTHYHYIO0 CKOPOCTH MOJEKYI rasa.
Ne 5
OnpenenuTs CPEeaHIOI apu(PMETHIECKYIO CKOPOCTh MOJIEKYJI ra3a, eClIM UX CPeIHAsS KBaJpaTHIHas CKOpOCTh | kM/c
Ne 6
Ha ckonbko ymensimmrest atmocheproe nasienne 100 klla mpu noapeme HaOMrOMaTENS HAl TOBEPXHOCTHIO 3eMITH Ha
BbIcOTY 100 M. Cunrath, 4TO TeMnepaTypa Bo3ayxa paBHa 290 K u  He n3MeHsieTcs ¢ BHICOTOM.
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Tlopsiook evinonneHus:

1. Ilepenmcath yCIOBHE 3a/1a9d TTOJTHOCTBIO O€3 COKpAIECHHUH.

2. Bce 3HaueHMs BENWYMH, 33JaHHBIX B YCIOBHSX M TNPHUBICKAEMBIX W3 CIPABOYHBIX TAOJIHII,
3aMUCHIBAIOT ISl HATTIAHOCTH COKPAILEHHO (CTOJIOMKOM) B T€X €IUHMLAX, KOTOpPBIC 3a/laHbl, 1 B €IWHHUIIAX
TOM CHCTEMBI, B KOTOPO BHITOMHSIOT peuienue (B enuaunax CH).

3. BBIMOMHUTE HEOOXOAMMBIE MOSCHSIONINE YSPTEXKH C 0003HAUCHUEM BCEX BEIMYMH.

5. HeoOxomumo yka3aTb (Qu3HYECKHE 3aKOHBI, KOTOPbIE JOJDKHBI OBITh HCIONB30BaHBI, H
apryMEHTHUPOBAaTh BO3MOKHOCTh MX MPUMEHEHHS JJIsl pEILICHHS JaHHOW 3a/1a4H.

6. C mOMOIIBIO 3THX 3aKOHOB, YYHTHIBAs YCIOBHS 3aJadud, ITOJYYHTh HEOOXOAWMBIE pPacueTHBIC
(hopMyIIBI.

7. BeiBox ¢opMmyn M penieHue 3a1ad CleAyeT CONPOBOXKIATh KPATKUMH, HO HCUEPIBIBAIOIINMHU
HOSICHEHHUSMH.

8. Hcmonws3oBanable B (opmymnax OyKkBeHHbIe 0003HAYEHHWS JMJOJDKHBI OBITH COTJIACOBAHBI C
0003HaYCHUSAMH, TPUBEICHHBIMH B YCIOBHM 3aJad M Ha MpPUBEACHHOM pHUCYHKE. JlOTONHUTENbHBIC
OyKkBeHHBIE 0003HAUCHHS CIIEAYET COMPOBOKIATH COOTBETCTBYIOIIMMH OOBSICHEHUSIMH.

9. llomyuuB pacyeTHyio GOpMYITy, HEOOXOIUMO MPOBEPUTH €€ Pa3MEPHOCTb.

10. Ilocne mpoBepKr pa3MEPHOCTH MOTYUYEHHBIX PACUETHBIX (POPMYI MPUBOAUTCS YUCICHHOE PELICHUE
3a7aqi.

OcHoBHast TuTeparypa
Nel, Ne2
JlononHuTenpHas IMTeparypa
Ne 3, Ne 5.

3aoanus ona camocmosamenvHou pabomol:
1. IIpopaboTaTh peKOMEHIyeMble HCTOUHUKH, OCHOBHYIO U JIOMIOJHHUTEIBHYIO JHTEPATYPY
[0 K3Yy4aeMOMY BOIPOCY C IENbI0 YIrayOJeHHs, CUCTEeMATHU3alMH U PACHIMPEHUs MOTyYECHHBIX
3HAHUM.
2. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI AJIsI CAMOTIPOBEPKH.
Koumponvnvie sonpocwi ons camonposepru:
1. 3anummre ocHoBHOE ypaBHeHHEe MKT
2. Hazosure ocHOBHBIE monoxeHuss MKT

IIpakTnyeckoe 3ansaTue Ne 5
Tema: TepMoguHaMHKA.
Llenv 3anamus. NpUMEHEHNE NMEPBOTO M BTOPOrO 3aKOHOB TEPMOAMHAMHKH JJISI PELICHUS
NPaKTUYECKHX 3a/1a4.

3aoanue: peuIeHUEC 3a1a4 1Mo TCME NPAKTUYCCKOTO 3aHATHUSA.
Nel
OmnpenenuTs CpeTHIOI0 KHHETHUECKYIO SHEPTUIO ITOCTYNATEIFHOTO JBIDKCHUST U CpeHee 3HaUeHHE TTOJTHOM
KUHETHYECKO! SHEPTUM MOJEKYJbl BOASHOro mapa npu remnepatype 600 K. HaliTH Takke KUHETHUYECKYHO SHEPTHIO
MOCTYNATENbHOIO JIBUKEHUS BCEX MOJIEKYJI B KOJIMUECTBE BElIeCcTBA 1 KMOIIb.
Ne 2
[Tpu kakoif Temmeparype MOJIEKYIIbl KHCIOPOAa UMEIOT TaKyI0 e CPETHIOI KBAJAPATHIHYIO CKOPOCTh, KaK U
MOJIEKYJIBI BojiopoAa mpu Temmeparype 100 K
Ne 3
Ha cxonpko ymensmutest atmoceproe masienue 100 kIla nmpu mogseme HabmromaTens Hal HOBEPXHOCTHIO 3eMII Ha
BeicoTy 100 M. Temneparypa Bo3zayxa 290 K u He usMeHsieTcss ¢ BEICOTOM.
Ne 4
Bannon BMectumoctsio 10 11 comepkut Bogopo Maccoit 1r. OnpenenuTs cpeHIO JIHHY CBOOOIHOTO mpobera
MoJeKyJl. D (eKTHBHBIN TraMeTp MoJieKyl Bogopoa 0.28 HM.
Ne 5
[Tpn anguabatHOM CrxaThu Kucnopoja Maccoi 1 xr coBepinaercst padota 100 x/{x. Onpenenuts KOHEYHYTO
TeMITEpaTypy Tasa, eCiu 10 CKATHsI KUCIOpo A Haxoawics mpu temmeparype 300 K.
Ne 6
Bbamnon BmecTumocTsio 20 11 comepxut Bogopoa npu temneparype 300 K mox nanennem 0.4 MIla. KakoBel OymyT
TEeMIIepaTypa U AABJICHHUE , €CIIH Ta3y COOOIMNTH KOJMYECTBO TEIIOTHI 6 KJ[K.
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Tlopsiook evinonnenus:

1. Ilepenmcath yCIOBHE 3a/1a9d TTOJTHOCTBIO O€3 COKpAIECHHUH.

2. Bce 3HaueHHs BENWYMH, 33JaHHBIX B YCIOBHSIX M HPHUBICKAEMBIX M3 CIIPAaBOYHBIX TAOJHII,
3aMUCHIBAIOT ISl HATTISAHOCTH COKpAILIEHHO (CTOJOMKOM) B T€X €IUHMLAX, KOTOpPBIE 3aJIaHbl, 1 B €IMHHUIIAX
TOM CHCTEMBI, B KOTOPO BHITOMHSIOT peuienue (B enuaunax CH).

3. BoIOHUTE HEOOXOAMMBIE MOSCHSIONINE YSPTEXKH C 0003HAUCHUEM BCEX BEIMYMH.

5. HeoOxomumo yka3aTb (Qu3HYeCKHe 3aKOHBI, KOTOpbIe JOJDKHBI OBITh HCIOJIB30BAaHbBI, U
apryMEHTHUPOBAaTh BO3MOKHOCTh MX MPUMEHEHHS JJIsl pEILICHHS JaHHOW 3a/1a4H.

6. C mOMOIIBIO 3THX 3aKOHOB, YYHTHIBAs YCIOBHS 3aJadud, ITOJYYHTh HEOOXOAWMBIE pPacueTHBIC
(hopMyIIBI.

7. BeiBox ¢opMyn M penieHre 3anad CleAyeT CONpPOBOXKIATh KPATKUMH, HO HCUYEPIBIBAIOIIUMHU
HOSICHEHHUSMH.

8. Hcmonws3oBanable B (opmymnax OyKkBeHHbIe 0003HAYEHHWS JMJOJDKHBI OBITH COTJIACOBAHBI C
0003HaYCHUSAMH, TPUBEICHHBIMH B YCIOBHM 3aJad M Ha MpPUBEACHHOM pHUCYHKE. JlOTONHUTENbHBIC
OyKkBeHHBIE 0003HAUCHHS CIIEAYET COMPOBOKIATH COOTBETCTBYIOIINMH OOBSICHEHUSIMH.

9. llomyuuB pacyeTHyio GOpMYITy, HEOOXOIUMO MPOBEPUTH €€ Pa3MEPHOCTb.

10. Ilocne mpoBepKr pa3MEPHOCTH MOTYUYEHHBIX PACUETHBIX (POPMYI MPUBOAUTCS YUCICHHOE PELICHUE
3a7aqi.

OcHoBHast TuTeparypa
No 1, Ne2
JlononHuTenpHas IMTeparypa
Ne 3, Ne 5.

3aoanus ona camocmosamenvHou pabomol.
1. IlpopaboTtaTs peKOMEHAyeMbIe NCTOYHHKH, OCHOBHYIO U JIOTIOJHHUTEILHYIO JIUTEPATYPY
10 U3y4yaeMOMY BOIIPOCY C LENBI0 YIIIYOJCHHs, CHCTEMATHU3alUd M PACHIMPCHUS TOJTYYCHHBIX
3HAHUM.
2. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI AJISi CAMOIIPOBEPKH.
Konmponvnvie 6onpocwi 01 camonposepku.
1. CdopmynupyiiTe nepBblil 3aKOH TEPMOIUHAMUKA
2. CdopmynupyiiTe BTOPOH 3aKOH TEPMOTUHAMUKHI
3. TlpuMHUTE MepBbIil 3aKOH TEPMOJUHAMUKH K Pa3IMYHBIM U30IPOIIECccCaM

IIpakTnueckoe 3ansaTue Ne 6
Tema: DnexkTpocTaTHKa.
Lenv 3anamus: pemeHue (U3NYECKUX 33/a4 HUCIOJB3YS 3aKOHBI 3JIEKTPOCTATHKH U
COBpPEMEHHBIE PECTABICHUS 00 3JIEKTPUUECKUX MOJISX.

3aoanue: penieHue 3a1a4 10 TEME MPAKTUYECKOTO 3aHITHSI.
Ne 1
Paccrosinue Mexay AByMst ToYedHbIMH 3apsinamu Q1= 8 HKu u
Q2=-5.3uKn pasHo 40 cMm. HaliTi HAPSHKEHHOCTH 3JICKTPUUECKOTO MOJIS B TOUKE JICKAIICH MTOCEPEIHHE MEKIY
3apsgaMu.
Ne 2
DnekTpudeckoe moje co3maano neyms 3apsgamu Q1 =40 vKn u Q2 =- 10 vHKnN , Haxomsmumucs Ha pacctosHun 10 cM
JpyT oT Apyra. HaliTi Hanps»KeHHOCTh 3JIEKTPUYECKOTO MOJIs B TOUKE yJAJIeHHON Ha pacCcTosHUE 12 ¢cM OT mepBOro
3apsiia 1 6 cM OT BTOPOTO 3apsia
Ne 3
OnpeneauTs MOTSHIMA IEKTPHYSCKOTO OIS B TOYKE yaaaeHHOH ot 3apsimoB Q1 =-0.2mMkKin u Qz =0.5 mxKu Ha
paccrostHHE 15 ¢M OT mepBoro 3apsaaa u 25 cM OT BTOPOTO 3apsiaa
Ne 4
Beckoneunas npsmMasi HUTh HECET paBHOMEPHO pacrpenesneHHsii 3apsaa T = 0.1 MxKu/M. onpenenuts paboTy cuit
oISt 1o mepemMerienuto 3apsaa 50 HKim u3 Touxu 1 B Touky 2.
Ne 5
Toueunsie 3apsinel Q1 =1 MK n Q2 = 0.2mMKn Haxoamsrtes Ha paccrostauu 10 cM apyr ot apyra. Kakyio padory
COBEpILIAT CHJIBI T10JISI, €CJIM BTOPOH 3aps]| ynanuTcst oT nepBoro: 1) Ha paccrosiaue 20 cM 2) Ha OECKOHEYHOCTb.
Ne 6
DJIEKTPUYECKOE 110JIE CO3/IaHO OTPHLATENBHO 3apsHKEHHBIM METAIMYECKUM IapoM. Onpenenuts paboTy BHEIIHUX
cui 1o nepemenenuo 3apsaa 40 MK u3 touku ¢ noreHnuanoM @1 = -300B B TOuky ¢ moTeHIHAIOM (2
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Tlopsiook evinonnenus:

1. Tlepenucate ycioBue 3a1a4u MOTHOCTHIO 0€3 COKpAILEHHH.

2. Bce 3HaueHuWs BeNWYWH, 33JaHHBIX B YCJIOBUSAX M NPUBJIEKAEMBIX W3 CIPAaBOYHBIX TaOmuI,
3aMUCHIBAIOT JJISl HATJISITHOCTH COKPAIIEHHO (CTOJIOMKOM) B T€X eIWHHIIAX, KOTOPbIE 3a/IaHbl, U B €AMHUIIAX
TOHM CHCTEMBI, B KOTOPOH BBIMOTHSIOT pemenue (B exuanmax CH).

3. BoIomHUTE HEOOXOAMMBIE TIOSICHSFOIIIUE YEPTEKH ¢ 0003HAUCHUEM BCEX BETUUMH.

5. Heobxomumo yka3aTh (H3HYECKHE 3aKOHBI, KOTOpPbIC JOJDKHBI OBITH UCIOJB30BAHbBI, U
apryMEHTHPOBATh BO3MOXXHOCTh MX MPUMEHEHHUS JJISl PEIICHHS JaHHOW 3a/1a9H.

6. C MOMOIIBIO 3THUX 3aKOHOB, YUYHMTHIBas YCJIOBHUS 3a[add, MOJNYYHTh HEOOXOAMMBIC pacyUeTHbIC
(bopMybI.

7. BoiBom QopMyn W pelIeHHe 3ajad CIeIyeT COMPOBOXKIATh KPATKUMH, HO HCYCPIBIBAIOIUMU
MOSICHEHUSIMU.

8. Hcnonw3oBanubie B (opmynax OykBeHHbIe 0003HAYEHHUS JOJDKHBI OBITH COTJIACOBAHBI C
0003HAYCHUSAMH, TIPUBCICHHBIMH B YCIOBHM 3aJlad M Ha MPUBEACHHOM pHUCYHKe. J[OMONHUTENbHBIC
OyKBEHHbBIC 0003HAUCHHS CIICAYET COMPOBOXKIATH COOTBETCTBYIOIIUMH OOBSICHCHUSMH.

9. Ilony4uB pacueTHyto GOpMYITy, HEOOXOAUMO MTPOBEPUTH €€ Pa3MEPHOCTD.

10. Ilocne mpoBepKr pa3MEPHOCTH MOTYUEHHBIX PACUETHBIX (POPMYI MPUBOAUTCS YUCICHHOE PELICHUE
3a]a4u.

OcHoOBHas nuTeparypa
Nel, Ne2
JlononHuTenpHas nureparypa
Ne 3, Ne5, Ne7.

3aoanus ona camocmosmenvHotl pabomoi.

1. IIpopaboTaTh peKOMEHIyeMble NCTOUHUKH, OCHOBHYIO W JIOTIOJHUTEIBHYIO JTHTEPATYPY
[0 M3y4yaeMOMY BOIIPOCY C LENbI0 YIIIYOJEHMs, CUCTEMAaTHU3allud U PACHIMPEHUS MOJTY4YEHHBIX
3HAHWUM.

2. OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI JUIsl CAMOIIPOBEPKH.

Koumponvnvie sonpocst 01151 camonposepku.
1. HazoBuTe OCHOBHBIC XapaKTEPUCTUKHU IEKTPOCTATHICCKOTO TTOJIS
2. Uto Ha3bIBaETCs HAMPSHKEHHOCTHIO, TOTEHIIUAIOM 3JIEKTPOCTATHIECKOTO TOJIs?
3. 3Bamummre Teopemy ["aycca

IIpakTnyeckoe 3ansaTue Ne 7
Tema: DNEKTPUYECKHI TOK.
HNHuTepakTuBHas gopMa 3aHATHA- TPEHHHI B MAJIBIX TPyIIIax
L]env 3anamus: pemienre GU3MUECKUX 3a7a4 C UCIIOIb30BAaHUEM 3aKOHOB MOCTOSTHHOTO
AIIEKTPUUYECKOTO TOKA.

3aoanue: pEIICHUEC 3a/1aY IO TEME NPAKTUYCCKOT'O 3aHATHA.
Nel
OmnpenenuTs MWIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHKKE AMMHONW 10 M, ecay MpoBOJ HAXOIUTCS MO HAIPSDKEHUEM 6
B. VYnemsHoe comportusienue xenesa 98 108 Omm
Ne 2
CKOJIbKO BUTKOB HUXPOMOBOH ITPOBOJIOKH AMAaMETpOM | MM Haj10 HaBUTh Ha Gap(opoBblif IMIAMHAP paguycoM 2.5 cM,
4TOOBI MOJTyYHJIACH TIeuh conpoTueienreM 40 OM VY ensHoe conpoTtupienue Huxpoma 108 Omm
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Ne 3

CKOJIBKO BOJIBI MOXKHO BCKUIISTHT, 3aTpaTuB 3kBT4 anexTposnepruu. Havansnas temneparypa soapst 10°C. Tlotepsimu
teria npeneOpeus. (1kBtu =3,6 M/Ix) VY nensHas Teruioemkocts Bossl 4190 Jx/krK

Ne 4

Jlammiouka u peocTart, COeAMHEHHI TOCIEA0BaTEIbHO, IPUCOEIUHEHBI K HCTOYHUKY Toka. Hanpsbxenue Ha nammnouke 40
B, comporusnenne peocrata 10 Om. Bremnsis nens notpedisier MmomHOCTh 120 BT. Haiitu cmiry Toka B meny.

Ne 5

Cuia Toka B mpoBogHHKe conpoTusieHneM 100 Om paBHOMepHO HapacTaeT oT Hyst 1o 10 A 3a 30 c. OnpenenuTs
KOJIMYECTBO TETUIOTHI BBIJCTIHMBIICECS 32 3TO BPEMS B IPOBOIHHKE.

Ilopsadok evinonnenus:

1. Ilepenucath ycaoBHe 3a1a4u IOJHOCTBIO O3 COKpAIICHUH.

2. Bce 3HaueHHs BENWYMWH, 33JaHHBIX B YCIOBHSX M TNPHUBICKAEMBIX W3 CHPABOYHBIX TAOJIHII,
3aIHCHIBAIOT JUTS HATJSAHOCTH COKPAIIEHHO (CTOJIOMKOM) B TE€X €AWHHIAX, KOTOPbIE 3aaHbl, M B €JHHHUIIAX
TOM CHCTEMBI, B KOTOPOH BHITOMHSIOT peuienue (B enuaunax CH).

3. BoIoHUTE HEOOXOAMMBIE MOSCHSIONINE YSPTEXKH C 0003HAUCHUEM BCEX BEITMYMH.

5. HeoOxomumo yka3aTe (HU3HYECKHE 3aKOHBI, KOTOpPBIC JOJDKHBI OBITh HCIOJB30BAHBL, H
apryMEHTUPOBATH BO3MOYKHOCTh UX IIPUMEHEHUS IS PELLIECHUS JaHHOU 3a/1a4u.

6. C IIOMOMIBIO 3THUX 3aKOHOB, YYMTbhIBAasA YCJIOBHUA 3aJadd, IIOJIYYHUTH HCOGXOIH/IMI)IC PaCUYCTHBIC
(hopMyIIBI.

7. BeiBom ¢opMyn M penieHHe 3aiad CleAyeT CONpPOBOXIATh KPATKUMH, HO HCUYECPIBIBAIOIIUMHU
IIOsACHCHUSIMM.

8. Hcnonws3oBanaple B (opmymnax OyKkBeHHbIe 0003HAYEHHUS JMJOJDKHBI OBITH COTJIACOBAHBI C
0003HAYCHUSIMH, TPUBEICHHBIMH B YCIOBHM 33a7ad W Ha NPHUBEICHHOM pHCYHKe. JlOmONHUTENbHBIE
OyKkBEeHHBIE 0003HAUCHHS CIIAYET COMPOBOKIATH COOTBETCTBYIOIIMMH OOBSICHCHUSIMH.

9. IonmyunB pacueTHyI0 GopMyITy, HEOOXOIMMO MPOBEPUTH €€ Pa3MEPHOCTb.

10. Tloce mpoBepKH pa3MEPHOCTH MOIYYSHHBIX PACYETHBIX (POPMYI IPHBOIUTCS YUCICHHOE PEIICHHE
3a/1a4n.

11. NnrepakTuBHas ¢hopMa 3aHATHUS - TPEHUHT B MAJIOH TpYIIIIE.

OcHoBHas nuTeparypa
Nel, Ne 2.
JlononHuTenpHAS IUTEPATYypa
Ne 3, Ne5, Ne7.

3aoanus ona camocmosmenvHotl pabomoi.

1. IIpopaboTaTh peKOMeHIyeMble NCTOUHUKH, OCHOBHYIO W JOTIOJHUTEIBHYIO JUTEPATYPy
[0 M3y4yaeMOMY BOIIPOCY C LENbI0 YIIIYOJEHMs, CUCTEMAaTHU3allud U PACHIMPEHUS MOIYYEHHBIX
3HAHWUM.

2. OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI JUIsI CAMOIIPOBEPKH.

Konmponvuvie 6onpocel 011 camonposepu.

1. Yto Ha3bIBaET PNEKTPUUECKUM TOKOM?

3anumure 3akoH J[xoyis JIenna.
3. 3anummre 3akoH OMa Ui yyacTKa LEnH, U1 3aMKHYTOM LeIH.

N

IIpakTHyeckoe 3ansaTHEe Ne 8
Tema: MarauTtHoe IOJe€.
L]env 3anamusa; pemnTh GU3NYECKUE 3a7aul C UCIIOJIb30BAHUEM OCHOBHBIX XapaKTEPUCTHK
MarHMTHOTO TOJIS1 U OCHOBHBIX 3aKOHOB 3JIEKTPOMAarHeTu3ma.

3aoanue: PEICHHUE 3a/1a4 IO TEME NPAKTUYCCKOT'O 3aHATHUA.
No 1
JIBa mpsIMOTMHEHHBIX OECKOHEYHO JJTHHHBIX IPOBOAHUKOB C TOKOM HaxozsTcs Ha pacctosand AC= 10 cm. 11 =20 A,
I> =30 A. Haiiti HanpshKeHHOCTh MarHuTHOTO moJist B Toukax E, K, 1. Paccrosiane EA =2 cm, AK =4 cm, CII =3
cM
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I I
—® R—
E- A c A
Ne 2
JlBa OeCKOHEUHO JUTMHHBIX MPSIMBIX TPOBOAA CKPELIEHBI MO NpsMbIM yritoM. 1o mpoBogam Tekyt Toku | = 80A, | =
60 A. paccrosare mMexay mpoBoxamu 10 cm. OnpeaenuTs MarHUTHYIO HHAYKIUIO B TOYKE A, OTHHAKOBO

yIaJICHHOH OT 000MX IPOBOIHHUKOB.

Ne 3

[IpoBOIOYHBII BUTOK paliycOM S5 CM HaXOJMTCS B OJJHOPOJHOM MarHUTHOM I10JI€ HAaIPSKEHHOCTHIO 2 KA/M.
ITnockocTs BUTKA 00pa3yeT yrou 60° ¢ HanpaeieHueM 1ojst. 1o BUTKY Tedyet Tok 4 A. HaliT MeXaHHUYCCKUIT MOMEHT,
JICHCTBYIOILMI Ha BUTOK.

Ne 4

KBagpaTtHas pamka co ctopoHoii 10 cM HaxoAUTCS B OHOPOAHOM MarHMTHOM moJie ¢ uaaykuuei B=0.04 Ta.
OnpenenuTb MarHUTHBIN NOTOK MPOHU3BIBAIOIINNA KOHTYP, €CIIU INIOCKOCTh PAMKHU COCTaBISET yroa 30° ¢ TMHUAMU
UHAYKLHUH

Ne 5

DJIeKTPOH JABMKETCS 110 OKPYKHOCTH B OJTHOPOJHOM MAarHUTHOM IOJIe HanpspkeHHOCThI0 10 KA/M. Brraucnuts nepron
BpallleHHs 31eKTpoHa. Macca snektpona 9.1 103! kr, zapsang = 1.6 1071 Ko

Ne 6

[TepnienAnKyISIpHO MarHUTHOMY TouTto ¢ nHaykuuei B= 0.1 T Bo30y»XIeHO 3/IeKTPHUUECKOe MOJIe HANPSYKEHH OCTHIO
E= 100 xB/Mm. nepneHanKyaIsipHO 0O0HMM IIOJISIM JIBHIKETCSI, HE OTKJIOHSISACH OT NPSIMOJIMHEWHOMN TPaeKTOpUH
3apsDKEeHHAas YacTHIA. BBIUNCINTE CKOPOCTh YaCTHUIIBI.

Ilopsook evinonnenus:

1. [lepenucath yCcaoBHE 33a44 OJHOCTHIO 0€3 COKPAIICHHH.

2. Bce 3HaueHus BENMYMH, 3aJaHHBIX B YCIIOBUSX U MPHUBJICKACMBIX W3 CIPABOYHBIX TaOJIHII,
3aMKCHIBAIOT ISl HATJITHOCTH COKPAIIEHHO (CTOJIOWKOM) B TEX €MHHIIAX, KOTOPBIE 33aJ]aHbl, U B €IIMHUIAX
TOM CHCTEMBI, B KOTOPOI BBIMOTHSIOT pemenue (B exuauiax CH).

3. BBINOJTHUTH HEOOXOMMBIE MOSACHSIOIINE YEPTEIKU C 0003HAYCHUEM BCEX BEJTUUMH.

5. HeoOxommMo ykaszaTh (u3MUECKHe 3aKOHBI, KOTOPBIE JIOJDKHBI OBITh HCIIOJNIB30BAaHBI, H
apryMeHTUPOBATh BO3MOXXHOCTh VX IPUMEHEHUSI [T PeIISHUs TaHHOW 3a]1avu.

6. C NOMOIIBIO STHUX 3aKOHOB, YUYUTHIBAas YCJOBHsS 3aJladyd, IOJYYHUTh HEOOXOIUMBIC pPaCUYCTHBIC
(hopMyIIBI.

7. BeiBog ¢opMyn W pemieHHe 3amad CIeayeT COMPOBOXKAATh KPATKUMH, HO HWCYEPIBIBAIOIUMHU
MOSICHCHUSIMHU.

8. Hcnonw3oBanubie B (opmynax OyKkBeHHbie 0003HAYEHHUS JOJDKHBI OBITh COIJIACOBAHBI C
0003HaYCHUSMH, TPUBEJACHHBIMA B YCIOBHW 33Jad W Ha TNPUBEACHHOM pHUCYHKe. JlomoJIHUWTEIhHBIE
OyKBEHHBIE 0003HAYCHHS CIIETyEeT COMPOBOXKIATH COOTBETCTBYIOIUMHU OOBSICHEHUSIMHU.

9. Ilonyuus pacueTHyi0 HOpMyTy, HEOOXOIUMO IPOBEPUTH €€ Pa3MEPHOCTb.

10. ITocne mpoBepKU pa3MEPHOCTH MOTyUYESHHBIX PACYETHHIX (DOPMYII IPUBOIUTCS YUCICHHOE PEIlICHUE
3a/1a4u.

OcHoOBHas nuTeparypa
Noe 1, Ne 2
JlononHuTeabHAs IUTEPATYPA
Ne 3, No5, Ne7.

3aoanus ona camocmosamenbHoU pabomi:
1. IlpopaboTaTh pekOMeHAyeMble HCTOYHHKH, OCHOBHYIO U JOTOJTHHUTEIBHYIO JIUTEPATYPY
0 M3y9aeMOMY BOIIPOCY C IICNIBI0 YTIyOJICHHs, CUCTEMATH3aIllM W PACIIUPEHUS TOJTydEeHHBIX
3HaHUM.
2. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI AJISi CAMOIIPOBEPKH.
Konmponvnwvie 6onpocwi 015 camonposepku.
1. HazoBure xapakTepUCTUKH MarHUTHOTO MOJIS.

32



2. Uemy paBHO MarHMTHas WHAYKIHS CO3JaHHAS IPOBOHUKOM C TOKOM, B IIEHTPE KPYTrOBOTO
ToKa?
3. 4TO HaA3BIBAETCSA MATHUTHBIM IIOTOKOM?

9.2. Metoanyeckue yKa3aHusl 10 BHITNIOJHEHHI0 KOHTPOJIbHOI padoThl

B npouiecce nzydenus GU3NKU CTYIACHT JOJIKEH BBIMOJIHUTH KOHTPOJIbHYIO padboTy. Pemenue 3agau
B KOHTPOJIBHON PabOTe SBIISETCS IPOBEPKOM CTEIIEHU YCBOSHUS CTYJCHTOM TEOPETHYECKOTO Kypca.
[lepen BbIMIOIHEHWEM KOHTPOJIBHOU pabOThI CTYyJEHTY HEOOXOAMMO BHUMATEIbHO O3HAKOMUTHCS C
npUMepaMu PEHICHUSIMH 3a7a4 M0 JaHHOW KOHTPOJBHOUW paboTe, ypaBHEHHSIMH W (GopMyrnamu, a
TaK)Ke CO CIIPaBOYHBIM MaTepHalioM, MPHUBEACHHBIM B KOHIIE METOAMYECKUX yKazaHuil. Bwibop
3a/1a4 MPOU3BOJUTCS MO TabJIMIle BAPUAHTOB, MPUBEACHHON B METOJUYECKUX YKa3aHUAX (HOMEPOM
BapHaHTa sIBIIsieTCS mociennss uudpa B Homepe 3auétku). [IpaBuna odopmiieHHs KOHTPOIBHOU
paboThl M MPUMEPHI pEUICHUs 3a/1ay:

1. YcnoBus 3a1a4 CTYACHTHI IEPETHUCHIBAIOT MOIHOCTHIO 0€3 COKpalleHNH.

2. Bce 3HaueHuWs BeNWYWH, 33JaHHBIX B YCIOBHSAX M TPUBICKAEMBIX U3 CIPaBOYHBIX TaONIHI,
3aMMCBIBAIOT AJIsl HATJIAOHOCTH COKPAIIEHHO (CTOMOMKOM) B T€X €IMHMLAX, KOTOPbIC 3a/1aHbl, U B €AMHULAX
TOM CHUCTEMBI, B KOTOPO BBEIOIHSIOT penienue (B eqununax CH).

IIpumep Takoii 3anucu.
B 3agaue ykazaHo: «3a Bpems t = 0,5 muH Baros mpomen myTs S = 11 kM, Macca Barona m = 16 .
3anuchIBaioT:

t= 0,5 mun =30 c;
s=11xm=11.10% m;
m =16t = 16-10° kr.

@parmeHT 3a7auu U3 pasjena «IeKTPOMarHeTU3M.

«Pamka momansio S = 50 cm?, coneprkamras N = 100 BUTKOB, paBHOMEPHO BpaIllaeTCs B OJIHOPOJIHOM
MarHuTHOM noJie (B = 40 mTi). YacroTa BpamieHus: pamku # = 960 00/MuH».

3anuceIBaIoT:

S =50 cm? =50-10"* m?;

N = 100 BHUTKOB;

B =40 MTn=40-10" Tux;
n =960 06/mMun = 16 06/c.

Eme onua npumep 3amaun u3 paznena «OnTukay.

«Ha mudpakumonnyto perietky, cozepxkamyrd N =500 mrpuxoB Ha | MM, mamaeT HOPMAaJIbHO
MOHOXPOMATHYECKHI CBET C UIMHOM BOIHBI A = 0,5 MKkM».

3anuCBIBAIOT:
n=50022-5.10? 22 _5.10°} *
11 10771

371€Ch CJIOBO «IITPUXH» MOXKHO OITYCTHUTH, TOT/A .

2=0,5mkm = 0,5-10% m.

3. Bce 3agaun crefyet pemath B MeXayHapogHou cucteme eaunuil (CH).

4. K Oonpieit yactu 3aj1a4 HEOOXOAUMBI TIOSCHSIOIINE YEPTEXKU MU rpaduku ¢ 0003HAUEHHEM BCEX
BeNWYMH. YepTeku ciaeqyeT BBIIOJIHATh aKKypaTHO IPHU MOMOIIH YEPTEKHBIX WHCTPYMEHTOB; OOBsSCHEHUE
pEIIeHHS JOJIKHO OBITh COTIIACOBAHO ¢ 0003HAYCHUSIMU Ha YepTexnKax.

5. HeoOxomumo yka3aTh (HU3MUYECKHE 3aKOHBI, KOTOPBIE JOJUKHBI OBITh HCIIOJIb30BaHbI, H
apryMeHTHUPOBATh BO3MOXHOCTb X MPUMEHEHUS ISl PEILICHUs TaHHOW 3aJa4uH.

6. C mOMOIIBIO 3THUX 3aKOHOB, YYHTHIBAas YCJIOBHUS 3aJaud, MOJIYYUTh HEOOXOAMMBIC pacueTHbIC
(bopMyJIBL

7. BeiBom ¢opMmyn M peuieHHe 3anad ClIeAyeT CONpPOBOXIATb KPATKUMH, HO HCUYEPIBIBAIOIINMHU
MOSICHEHUSIMHU.
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8. Hcnonws3oBanueie B (opmymnax OyKkBeHHbIe 0003HAYCHHUS JOJDKHBI OBITH COTJIACOBAHBI C
0003HAYCHUSAMH, TPHUBEACHHBIMA B YCIOBHM 33Jad W Ha TNPUBEACHHOM pHUCYHKe. JlomoJHUTEThHBIC
OyKBeHHbBIE 0003HAYCHHS CIIETyEeT COMPOBOXKIATH COOTBETCTBYIOINMHU O0BSICHEHUSIMH.

9. llomyuuB pacyeTHyio GOpMYITy, HEOOXOAUMO MPOBEPUTH €€ Pa3MEPHOCTb.

Hanpumep, aist onpenienieHrs paccTosiHUSA S, KOTOPOE MIPOMIET TEJI0 Maccol M 10 OCTaHOBKH, JABUTASICh
paBHO3aMEJICHHO IO/ IeHiCTBHEM CHIIBI TpeHus F.p, ObLTa momydeHa popmyma:

_Voz'm
2F,

S

rae Vo — CKOpOoCTh ABWXEHUS T€JIa B HAYaJIbHbIII MOMEHT BPEMEHHU.
Ocy1uiecTBIUM NPOBEPKY Pa3MEPHOCTHU TOIyUYEeHHOH (opMyJIbL:

[S]:[v(;m} (i 2/?2).(95 {ﬁz _‘Ié;,?é/ﬁz}:[‘ )

Ax Y [m~2
311€Ch, MCXO/IA M3 BTOPOro 3akoHa HeloToHa, equnuiy nsmepenus cunbl 1H pacrmceisaror kak 1(€3 - / fi°).

10. Ilocne mpoBepKH pa3MEPHOCTH MOTYUYEHHBIX PACUETHBIX (POPMYI MPUBOAUTCS YMCIEHHOE PElICHUE
3a/1a4n.
11. Beraucnenus cieayeT NpOu3BOJUTE C TOYHOCTHIO, COOTBETCTBYIOIIEH TOYHOCTH UCXOIHBIX YHCIOBBIX
JAHHBIX YCIIOBHSA 3a7aui. Eciii nCXoIHbIE YNCIICHHBIE 3HAUEHHS JJaHbI C TOYHOCTBIO IO OJTHOTO 3HAKa, TO U
pacyeT BBIMOTHAETCS C TOYHOCTHIO 10 OJHOTO 3HaKa. ECiiM OHM JaHbl ¢ TOYHOCTBIO JI0 ABYX (TpPEX) 3HAKOB, TO
U pacyeT BHIMOJIHACTCS C TOYHOCTHIO J0 IBYX (TpeX) 3HaKoB. Yucina ciaeqyeT 3aluchBaTh, HCIONIB3Ys
MHO)uTenb 10, nanpumep ve 0,000347, a 3,47-1074,

10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX
P OCYHWECTBJIEHUU OBPA30OBATEJIBHOI'O INTPOLECCA 11O JUCHUIIJIMHE

OC Windows 7 Professional

Microsoft Office 2007 Russian Academic OPEN No Level
— AwnTHBHUpYCHOE porpammuoe obecrieuenne Kaspersky Security.

11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 51
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLUHECCA IO JUCHUIIJIMHE

Buo Haumenosanue Ilepeuensy ocrnognozo Ne JIP
3anamus ayoumopuu
0bopyoosanus
1 3 4 5
JIk JlekumoHHbIe ay. - -
113 JlexunoHHbIE Ay - -
Kp y3l O6opynosanue 10 TIK i5- -
2500/H67/4Gb(monuTop TFT19
Samsung);
npuntep HP LaserJet P2055D
CP y3l O6opynosanue 10 TIK i5- -
2500/H67/4Gb(monuTop TFT19
Samsung);
npuntep HP LaserJet P2055D-
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®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUAIOIIUXCHA IO JUCIHUIIJIIMHE

IMpunoxenne 1

1. Onucanue ¢goHIA OLIEHOYHBIX CPEACTB (IIACMOPT)

Ne
JJieMeHT DOC
KOMIIETEH Paznen Tema
KOMIIETCHIINU
oun
OIIK-3 COOCOOHOCTE 1. MexaHuka 1.1. Kuaemaruka
HCIIONB30BATE MOCTYMATENLHOTO JBHIKCHUS Bomnpocsl 3auera
1.2. KunemaTHka BpamaTebHOTO
OCHOBHBIC 3aKOHBI
JIBHDKCHUS
€CTCCTBCHHOHAYY- 1.3. luHaMuKa IOCTYHaTeNbHOrO
HBIX OTUCIUILUINH U JIBHEKHUS
COBpPEMEHHBIC HH- 1.4. Jlunamuka BpalaTeabHOTrO
(dbopMaImoHHO- ABIDKCHHA
KOMMYHUKAIIUOH-
HbIE TEXHOJIOTUH
2. 3.1. MonekynspHo-
B MounekynsipHas KUHETHYIECKAs TEOPHUS] Bomnpocsl 3auera
NPO(ECCHOHATLH | (usika i 3.2. SIBnenus nepeHoca
Oif ICATEIBHOCTH | TEPMOJMHAMHKA | 3 3 Bapopp: TEPMOMHAMHKH
3. 5.1. OcHOBHBIC 3aKOHBI
3J'IeKTpOMaFHeTI/I DJIEKTPOCTATUKHU BOHpOCI:-I 3a4eTa
3M 5.2. DNeKkTpuYeCKUi TOK
5.3. MaruurtHoe 1noJje

2. Bonpochl Kk 3aueTy

Ne Komnerenuuun Ne n
n/n HAHUMEHOBAa
Kon Omnpenenenne BOITPOCHI K 3AYETY HHe
pa3nesia
1 2 3 4 5
1 OIIK- | crtocoOHOCTD 1. KureMaTHKa IMOCTYIATENFHOTO IBIDKEHUS: MaT. | ].
3 UCIIOJIb30BaTh OCHOBHBIE | 107K, TPACKTOPIL, yTh, BEKTOP MexaHnunka
nepeMelIeH s, CKOPOCTh, YCKOPEHHE.
3aKOHBI 2. Kunemaruka BpaliaTesbHOTO JBHKESHUSL:
€CTCCTBCHHOHAYYHBIX YIJI0Bas CKOPOCTh, YCKOPEHHUE
TUCILUILINH 1 | 3. Macca tena. Cana. 3akousl HeroToHa
COBPEMECHHBIC 4. PaboTa MOCTOSIHHOW M TIEpEeMEHHOH CHIIBI
HH(pOPMAIHOHHO- 5. DOueprua. Kunerngeckas sHeprus
6. 3aKoH cOXpaHEeHUs] MEXaHUYECKOW 3HEPTHH.
KOMMYHHKAIMOHHBIC 7. KoHcepBaTHBHBIE ¥ AUCCUITATHBHBIC CHIIBL.
TEXHOJIOTHH B | 8. Ynpyruii u neynpyruii yap
npodeccuoHaNbHOM 9. Nmnynbc Tena. 3aKoH COXpaHEHHs UMITYJIbCa.
JIeATENH-HOCTH LenTp Macc cucteMbl
10.MomeHT cuiibl. MOMEHT HWHEPITHH.
11.MomeHT uMIyibca. 3aKOH COXpaHSHHS
MOMEHTa UMITYJIbCA.
12 Kunernueckas 3Heprus 1 paboTa CuiI Ipu
BpalIaTeIbHOM JIBUKEHHH
13.OcHOBHO# 3aKOH TUHAMUKH BPAIIATEIHHOTO
JIBHDKCHUS
14. Mopnens uaeansHOro ra3a. Y paBHEHHE 2.
COCTOSIHUS HCAIBHOTO ra3a. Mouekymsip

15. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO
KHHETUYECKOH TEOpHU

16. I'a30BbIe 3aKOHBI M MX IPapHKH.
17.Cpennsist uivHa cBoOOAHOTO Ipodera

Has (usnka
u
TEPMOJIMHAM
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MOJICKYJIBI.

KOH TEPMOJANHAMUKH.

18.ITIpumeneHme | 3aKOHA TEPMOIUHAMUKHU K
n30IpoLeccaM

19.Pabora rasa . Pabora rasa B usomnporeccax.
20.AmabaTHerii mponece. Ypasuenue [lyaccona.
21 .Iuxn Kapno. KIT/I muxma Kapro

22.1 | u 111 Hagana TepMOANHAMHUKH.

23. DHTponms. MI3MeHeHne SHTPOIHH.
Hepasenctso Knaysuyca.

HKa

24 Dnextpuyeckuii 3apsn. BzanmozeiicTeue
3apsIoB. 3aKOH COXpaHEHHUS 3apsaa. 3aKoH
Kynona.

25.HanpspkeHHOCTD JIEKTPOCTaTHUECKOTO MOJISL.
Jlvauu HanpsbkeHHocTH. HanpspkeHHOCTD
TOYEYHOTO 3apsiaa. [IpuHIMN cyneprno3uiun
nosiei. [ToTok BekTOpa HaNpsHKEHHOCTH
AIIEKTPUYECKOTO MOJIS.

26.Teopema ["aycca u e€ mpuMeHeHHe A5 OIS
0ECKOHEYHO 3apsHKEHHON INIOCKOCTH.

27.PaboTa 31eKTPUIECKOTO OIS 110
TIepEMEIICHHIO 3apsiaa

28.Ilotennunan. PazHocTh moTeHINanoB. CBs3b
HaNpspKeHHOCTH M ITOTCHIUATIA.
OKBUIOTEHIIMAIbHBIE TOBEPXHOCTH.
29.O1eKTpOEMKOCTh ITPOBOHUKA.
KonneHcaropsl. D1eKTpoEMKOCTB TIIOCKOTO
KOHJIeHCaTopa.

30.CoenyHeHus1 KOHAGHCATOPOB. DHEPIUs
3apsDKEHHOTO TPOBOJHUKA, KOHJCHCATOPA.
31.Onexrpuyeckuii TOK. CHila ¥ IIIOTHOCTH TOKA.
32.3axoH OMa A7t OTHOPOIHOTO yJacTKa LETH.
ComporuBnenne nposoanHuka. CoennHeHUE
CONPOTHUBIICHUH.

33.PaboTta 1 MOITHOCTH DJI. TOKA. 3aKOH JIKOYst —
Jlenma

34.MaruutHoe 1oJe: xapakrepuctiuku B u H.
CuitoBble UK. PamMka ¢ TOKOM B MArHUTHOM
1oJjie. MarHuTHBI MOMEHT.

35.Cuia Amriepa.

36.Cuuna Jlopenua. J[BrmxeHne 3apsHokeHHOM Y-11bI B
MarHUTHOM I10JIe

37.3akon bruo-Capapa-Jlamiaca u ero npuMeHEHHE
JUIS MAaTHUTHOTO TI0JISL B IIEHTPE KPYTOBOTO TOKA.

3. Dnexrpu-
YeCTBO H
MarHeTu3m
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3. OnucaHue MoKa3arteJieil 1 KpUTepHeB OLleHUBAHUS KOMIIeTeHIUI

Iloka3zaTenu Ounenka Kpurepuu
oOyyJaronuiics
1) 3HaeT OCHOBHBIC (PU3HUECKUE
OIIK -3 sIBJIEHUS, (yHITaMEHTaJIbHbBIE
MTOHSATHSI, 3aKOHBI 1 TEOPUHU
3HATh: KJIACCUYECKOM U COBPEMEHHOU
- OCHOBHBIE 3aKOHBI U TIOHS- ¢busukwy;
TUs QU3UKU 2 yMeeT MPUMEHSTD [OJIyYEeHHbIE
yMeTh: 3HAHUS JUTSI PEIICHUsT (PU3HUECKUX
- UCII0JIb30BaTh OCHOBHBIE 3anad. Brnageer coBpeMeHHO
3aKOHBI €CTECTBEHHOHAYYHBIX 3auTeHo Hay4YHOU armapaTypoil 1 HaBbIKaMU
JTUCIUILIMH B Ipodeccuo- BeZICHHs (PU3NYECKOTO IKCIIEPUMEHTA;
HAJIbHOM JIEeSITEIIbHOCTH 2) B OTBETE UMECIOTCS OT/ICJIbHBIC
BJIa/1€Th: npoOeIbl B YCBOGHHH BOIIPOCOB Kypca
- COBpEMEHHBIMH HH(OP- (u3MKH, HE TPETATCTBYIOINE
MaIMOHHO-KOMMYHUKAIIU- YCBOGHHIO MPOTPAMMHOT0 MaTepuaia.
OHHBIMHU TEXHOJIOTHUSIMHU. - YMEET MPUMEHSTh TIOTyYCHHBIC
3HAHUA 110 (PU3UKE MIPU PEIICHUU
IPOCTBIX PU3NYECKUX 3a]1a C
UCIONBb30BaHuEM (HOPMYIL.
oOyJaromuiics
1) He 3HACT OCHOBHBIC (PU3HUCCKHE
SIBIIEHUS, (yHITaMEHTaIbHbBIE
TTOHSTHS, 3aKOHBI ¥ TEOPUHN
KJIACCUYECKOW U COBPEMEHHOU
He 3auTeno

¢bu3uky,

2) He yMeeT PUMEHSTh MOJTyYeHHbIE
3HAHUS Ul peteHus (pu3ndecKux
3ajau;

3) He BIAJEET COBPEMEHHOM HAYIHOU
anmnaparypoi u HaBbIKaMU BEJICHUS
(hM3MYECKOT0 SKCIEPUMEHTA.

4. MeToauyeckue MaTepuabl, ONpeaejsonde NMPolueaypbl OlleHHBAHUS 3HAHUIMM,
YMEHH, HABBIKOB U ONBITA AESATEJbHOCTH

JucuuruinHa (pu3MKa HamnpaBieHa Ha 03HAKOMJIEHHE C (PyHIaMEHTAIbHBIMU (PU3UYECKUMHU
3aKOHAaMH, TEOpUSMH, METOJaMU KJIACCHUYECKOM W COBpPEeMEHHOM (U3MKH; Ha IMOJy4eHHe
TEOPETUYECKUX 3HAHMA W TPAKTUYECKUX HABBIKOB MCIIOJNB30BAaHUS (PU3MUYECKUX 3aKOHOB U
SABJICHUM, TPOBEINECHUS HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUM, O3HAKOMIIEHHE C COBPEMEHHOM
Hay4HOU anmnaparypou U OLICHKH NOTPELIHOCTH U3MEPEHHUs Ul UX JAIBHEUIIEro HUCIOIb30BAHMS

B IIPAKTHUYECKOU JIE€ATEIBHOCTH.
W3yuenune qUCHUIUIMHBI PU3UKH TPESyCMaTpUBAECT:

— JIEKITHH,

— TPaKTUYECKHE 3aHSTHS,
— KOHTPOJBHYIO PaboTYy;
— CaMOCTOSITEIBHYIO PAabOTy 00yUarOIINXCS,

— 3a4eérT.
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B xone ocBoenus pasnena 1 «MexaHuKa» CTYyAEHTBI JOJIKHBI YICHUTDH MPEICTaBICHUS 00
MHEpIHUATbHON CUCTEME OTCYETa, O MaTepUAIbHOM TOUKE, O Macce, Cuie, MEXaHW4eCKOoi padore u
MEXaHUYEeCKOM »HSHepruu, O3HAKOMHUTBCS C TMOHATHAMHM: MEXAHMYECKOE JBUKEHUE, MYTh,
IIEPEMEIICHUE, PAaBHOMEPHOE U HEPABHOMEPHOE [BHJKEHHE, MIHOBEHHAs CKOPOCTb, CPEIHSL
CKOpOCTb, YCKOPEHHE, UMITYJIbC Tea, MOIHOCTh, KIIJ[ mpocToro mexanusma, aMIuIMTyza, Nepuos
¥ 4acToTa KoyieOaHWi, MOMEepeyHbIe M MPOJOJIbHBIE BOJHBL. V3y4nTh 3aKOHBI: TEPBBIA, BTOPOU U
TpeTuil 3aKkoHbl Hpl0TOHA, BcCeMHpPHOTO TAroTeHus, ['yka, coxpaHeHus: UMITyJIbca Tejla, COXPaHEHUs
MEXaHUYECKOM sHepruu. 3HaTh (OPMYNBl pacdyéra CHIIbI TSHKECTH, CUJIBI TPEHUs, pabOThI CHUJIBI,
MNOTEHIIMAIBHON U KUHETHYECKON sHeprun Tena, wmomHoctH, KIIJ[, nepwoma xonebanwmii
MaTeMaTHYeCKOro, (U3NYECKOro M MPYXHHHOTO MAasSTHUKOB, JJIUHHBI BOJHBL. [lonyduTh
npeJcTaBieHuss 00 YCJIOBUM pPaBHOBECHS Tel W PABHOBECHs pblyara, MPUHIMIIOM JEHCTBUS
THJIPABIUYECKUX YCTPOUCTB. M3y4unTh XapakTepUCTUKH KoiebaHuii W BOJH. Ha KOHKpETHBIX
npuMepax OOCYIUTh OJKOJOTHYECKHE TMPOOJEeMbl CBSI3aHHBIE C HU3YyYCHHEM MEXaHUKHU:
CTPOUTEIBCTBO BBICOTHBIX COOPYKEHHM M CEUCMUYECKas HEYCTOMYMBOCTh, MEXaHHYECKUE
Kojie0aHUsl COOpPY)KEHUH, KOHCTPYKIUH W HMX BIUSHUE Ha OKPYXKAIOUIYI0 Cpeay; BOJIHBI Ha
MMOBEPXHOCTH U B TBEPIIOM TEIIE U AP.

B xozne ocBoenus paznena 2 MounekynspHas ¢Gu3MKa U TEPMOJIUHAMUKA CTYACHTHI JOJKHBI
YSICHUTb IPEJCTaBICHHUE O O UACATBbHOM Ta3e, 3aKOHHBIX KOTOPBIM MOAYMHSAETCS UACAIBHBIA ras,
MOJIYYUTh MPEACTABICHUS O TEPMOJMHAMHUYECKOM M CTATHUCTUYECKOM METOJaX HCCIEIO0BAHMIA,
3HaTh OCHOBHBIE MOJOXKEHHS MOJIEKYISIPHO KHHETUYECKON TEOPUH, 3aKOHBI TEPMOIMHAMUKH.

B xozne ocBoenus paznena 3 «IJIEKTPOMArHeTU3M» CTYIEHTHI JOJDKHBI YSICHUTh OCHOBHBIE
XapaKTEPUCTUKH IEKTPOCTATUYECKOIO IOJIS: DJIEKTPUYECKUM 3apsiji, HAPSKEHHOCTh, TIOTEHIIAAI,
B3aUMOCBSI3b HAIPSHKEHHOCTU U MOTEHLMana, 3akoH KysjnoHa B3auMOJeiCTBUE TOUEUHBIX 3apsi/IO0B,
TeopeMy ['aycca. 3aKOHBI TOCTOSHHOTO JIEKTPUUECKOTO TOKA. XapaKTEPUCTUKU MAarHUTHOTO TOJI,
B3aUMOJICHCTBUE NPOBOJHUKOB C TOKOM, JEHCTBUE MAarHUTHOIO IOJISI HA MPOBOJHUKH C TOKOM H
AIIEKTPUYECKUE 3apsi/ibl. SIBIEHNE JIEKTPOMArHUTHOW MHAYKILIUH, IBJICHHE CAMOUHIYKILIHH.

HeoOxonuMo oBnafeTh HaBBIKAMH M YMEHUSMH TPUMEHEHHUsS IMOJYYECHHBIX 3HAHUM Ui
(GOpMHUPOBAHUM COBPEMEHHOTO (U3NYECKOTO MBIIUIEHUS y O00y4arouuxcs; CO3JaHUs OCHOB
TEOPETUYECKOM MOATOTOBKU B 00JIaCTH (DU3MKH, MO3BOJISIOMEH B OyIylIeM OpUEHTHPOBATHCS B
MOTOKE HAyyHOM M TeXHMYeCKOl HH@opmanuu, oOecrneuyuBaroliel KM  BO3MOXHOCTb
UCMOJIb30BaHUS (U3NYECKUX 3aKOHOB B Ipolecce UX paboThl; (HOpMHUPOBAHHME MPABUIBLHOIO
NOHMMAHHUS IPAHULl TPUMEHUMOCTH (PU3NYECKUX MOHSITHH, 3aKOHOB TEOPHUH U YMEHMsI OLIEHUBATh
CTENEHb JTIOCTOBEPHOCTU PE3YJIbTATOB, MOJYUYEHHBIX C MOMOUIBIO SKCIEPUMEHTA U TEOPETHUECKUX
METO/I0B MCCIICIOBAHUS.

ITonroToBka K 3au€Ty 3aKiIrO4aeTcsl B M3YYEHUHM M TIIATENbHOM MpopaboTke y4eOHOro
MaTepuaia JUCUUIUIMHBI C YY€TOM KOHCIEKTOB JIEKIUH, Y4€OHUKOB CIpYNIHPOBAaHHOM B BHJIE
KOHTPOJIBHBIX BOIIPOCOB JuIsl 3a4€ra. Bompochl 3auéra, KOTOPBIE OCTAIOTCS HEYCBOCHHBIMH,
HE0OXOUMO BBISICHUTH Ha KOHCYJbTalMu. OCHOBHbIE (DOPMYINBI U 3aKOHBI HEOOXOJUMO 3ay4UTh
Hau3yCTh.

[Ipy moarotoBke K 3a4eTy PEKOMEHAYETCSl BHHUMATENbHO MPOYMUTATh U YSICHUTH CYTh
TpeOOBaHUI KOHKPETHOTO 3K3aMEHAlMOHHOTO  Bompoca. B oTaenbHOM TeTpaau Ha KaXKJIbIi
HK3aMEHallMOHHBIN BOIIPOC CIEAYeT COCTaBUTh KpPATKUM IUIAH OTBETa B JIOTUYECKOU
MOCJIEI0BATENBHOCTH M ¢ (puKcanueil HeoOXOAMMOro WILTIOCTPATHBHOIO MaTepuasia (IIpUMepBHl,
PUCYHKH, cXeMbl, IUGpbI). Bonpockl mporpamMmel, KOTOpbIE OCTAIOTCS HESICHBIMH, HEOOXOJIUMO
HalMcaTh Ha MOJSIX KOHCHEKTa, YTOObI BBISICHUTh HAa KOHCYIbTalMU. OCHOBHBIE MOJIOKEHUS TEMbI
(mpaBuia, 3aKOHBI, ONpEAENeHUs U Ap.) MOocie IITyOOKOro OCO3HAHHWE MX CYTH CIEAYeT 3ay4HTb,
IIOBTOPsIs1 HECKOJIBKO Pas.

BrimonHeHne npakTuueckux paboT MOMOraeT JIydllle HOHSTh CYyTh U3Y4aeMbIX TEOPETHUECKUX
SBJICHUHA W TPOIIECCOB, YTO OOECIEeYMBAET OCO3HAHHOE M NMPOYHOE YCBOCHHE H3y4aeMbIX OCHOB
JUCIUTIAHBL.

IIpy moAroToBKE K KOHTPOJBHOW paboTe NPOMCXOTUT 3aKpEIUICHHE HaBBIKOB
CaMOCTOSITENIbHOM paboThl, CIOCOOHOCTH HCIIOJIb30BATh MOJIYYEHHBIE TEOPETHUECKHE 3HAHUS IpU
PELICHUH PA3IUYHBIX (PU3UUECKUX 3a]1a4.

CamocrosiTenpbHyI0 paboTy HEOOXOIMMO HaYMHATh C TPOPAOOTKH KOHCIEKTa JIEKIIWH,
JEKUUHN Jenas B HEM COOTBETCTBYIOLUE 3allUCU U3 OCHOBHOM M JIOIOJHUTEIBHOM JIUTEpATyphl, a
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TaKXKe€ PEKOMEHAYEMBIX PECypcoB U HH(OPMALMOHHO-TEIEKOMMYHHUKAIMOHHON ceTu «/HTepHeT».
CamocrosTenbHas pabota co31aéT YCIOBHUS sl (OPMHUPOBAHUS y OOYYAIOUIMXCS TOTOBHOCTH U
YMEHUS MCII0JIb30BaTh Pa3IMYHbIC CPEJICTBA HH(OPMALIMH C LIEIbIO TOMCKA HEOOXOAUMOTr0 3HAHUS.

B nmpouecce KOHCynbTaMKM ¢ MperojaBaTesieM HEOOXOAWMO BBICHATH BOIIPOCHI,
BbI3BAaBIINE TPYIHOCTH IPU CAMOCTOSTENbHOW paboTe WIM HEIO0CTaTOYHO YCBOEHHBIE Ha
JCKIIMOHHBIX, TPAKTUYECKUX U JTA0OPATOPHBIX 3aHATHUSIX.

PaGora c¢ mnuteparypoil sBIsE€TCSs BaKHEHIIMM 3JI€MEHTOM B IOJYyYEHMM 3HAHMH 110
mucuurunae. [Ipexae Bcero, He0OXOAMMO BOCIIONIB30BAaTHCS CIIMCKOM PEKOMEHIYeMOH Mo JaHHOU
JUCLUIUIMHE JIUTepaTypoil. JlOMONMHUTENIbHBIE CBEACHUS MO HM3y4aeMbIM T€MaM MOXKHO HAaWTH B
nepuoanyecKkoit neyatu u UurepHere.

IIpenycMoTpeHO NpOBEJCHUE ayAMTOPHBIX 3aHATUN (B BUIE JEKIMH, NPAKTUYECKUX U
7a00paTOPHBIX 3aHATHUN) B COYETAHUU C BHEAYJUTOPHOM paboToii.
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Ipunoxenne 2

AHHOTAIUA
padoueil nporpaMMbl JUCHUNIMHBI
OU3UKA

1. Hexap n 32524 AMCHUTIHHBI

Llenplo M3ydeHUs NUCLUIUIMHBI SBISIETCS: M3ydeHHe (DyHIaMEHTaJIbHbIX (DPU3MUYECKUX 3aKOHOB,
TEOPHi, METOZOB KJIACCHYECKOH M COBpeMeHHOU (u3nku. @OopMUpOBaHNE HABBIKOB BIIA/ICHUS
OCHOBHBIMH NPUEMAMHU U METOJIaMH pPeLIEHUs NPUKIaJHbIX npobieM. opMupoBaHUe HaBBIKOB
MPOBEJICHHS HAYYHBIX MCCIIEI0BAaHUM, O3HAKOMIJICHHE C COBPEMEHHOM HAy4YHOM ammaparypom.
O3HakoMJIeHHE ¢ UCTOpUEN (PU3UKU U €€ Pa3BUTHEM, a TaK e C OCHOBHBIMU HAlpaBICHUSMH U
TEHJCHIMSIMA Pa3BUTHUSI COBPEMEHHON (PU3UKH.

3amava JAUCHUIUIMHBL (U3MKA COCTOUT B (OPMHPOBAHWMU Yy OOYYAIOUIMXCS CIIOCOOHOCTEH
UCIOJIb30BaTh OCHOBHBIE 3aKOHBI U (yHJaMEHTaJbHbIE NOHATHS B NPOQecCHOHATBHON
JESTEIbHOCTH, YMETh NPUMEHSATh MOJIYYEHHbIE 3HAHUS IPU U3YYEHUU JPYTUX JAUCLUUIUIMH U B
NPUKIAJHBIX 3a7adax Npo(pEecCHOHAIbHON MAEATeNbHOCTH, BIAJETh COBPEMEHHON Hay4HOMU
anmaparypoi 1 HaBbIKaMU BeICHUS (PH3UUECKOTO IKCIICPUMEHTA.

2. CTpyKTypa TUCHHILTHHBI

2.1 PacmipenencHue TPYAOEMKOCTH II0 OTICIbHBIM BHJIaM Y4eOHOU pabOoThI, BKIIOYAs
CaMOCTOSITENIbHYIO PaboTy: neknuu —18 dac, mnpakTudeckue 3aHATHsS - 18 wdac,
camocrosTenbHas pabora — 36 Jac.

OO01mast TpyA0eMKOCTh JUCIUTIIMHBI COCTaBISIET /2 4aca, 2 3a4eTHHIC CTUHUIIBI

2.2 OcHOBHBIE pa3/ieibl TUCIUILIUHBIL:

1. Mexanuka
2. MonekynsapHas $u3nUKa U TEPMOAMHAMHKA
3. DIeKTpOMarHeTu3m

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (epeyeHb KOMIeTeH M)
[Tpouecc u3yueHus: AMCUUILIMHBI HaNpaBieH Ha (POpMHUPOBAHHE CAEAYIOIINX KOMIETEHIUI:
OIIK-3 cnocoOHOCTh HCHOJB30BATH OCHOBHBIE 33aKOHBl €CTECTBEHHOHAYYHBIX JUCIHUIUIMH HU
COBpPEMCHHBIC I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaI_[I/IOHHI)Ie TEXHOJIOI'HN B HpO(i)eCCHOHaHBHOﬁ
JESATEIIBHOCTH

4. BuJ NpOMe:KYTOYHOM aTTeCTAllMU.  3a4yeT
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IMpunoxenne 3

IIpomoxon 0 0ononnenusx u usMeHeHusAX 6 padouei npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o AUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy o AUCUUIIIMHE BHOCATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpst Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanue GpoHIa OLIEHOYHBIX CPeACTB (MACHOPT)

Ne DJIeMeHT DOC
KOMIIETEeH Pazgen Tema
_— KOMIIETeHIINH
OIIK-3 CIIOCOOHOCTE 1. MexaHuka 1.1. KunemaTtuka 113, xp
HUCIIONL30BaTh MOCTYyNaTCJIbHOTO0 ABUKCHUA
OCHOBHBIC 1.2. KunemaTuka BpaIiaTeabHOro
JBUXKCHUA
3aKOHBI 1.3. HI/IHaMI/IKa IMOCTyHaTeJIbHOTO
€CTCCTBECHHOHAY4 JIBUXKCHUA
HBIX JIUCHUATUIAH 1.4. JlunaMuKa BpallaTeabHOIO
U COBPEMCHHBIC ABHXOHUA
MH(OPMALHOHHO- ﬁOHeKympHaﬂ iezp i{[OHeKYHﬂpHO-KI/IHeTI/I‘IeCKaSI 113, xp
KOMMYHH~ ¢u3nka u 2.2. SIBnenus nepeHoca
KaIlMOHHBIC TEPMOJIUHAMHUKA 2.3. 3aKOHBI TEPMOJIUHAMUKHU
TEXHOJIOTUU B | 3. 3.1. OcHOBHbIE 3aKOHBI I13, xp
npoQeCcCHOHaTbH OJeKTpOMarHeTH | 3JIEKTPOCTATHUKU )
oi renteasnocr | ™ 3 o o+
2. OnucaHue MoKa3aTejeld M KpUTepHeB OLlEeHUBAHUSI KOMIeTeHIH i
Ilokazarenu Onenka Kpurepun
oOyygaromuics
3HAaeT OCHOBHBIC (PM3HUECKUE
OIIK -3 SABNICHUS, (yHIAMEHTAIbHBIC
MOHATHS, 3AKOHBI U TEOPUU
3HATH: KJIACCUYECKOW U COBPEMEHHOMU
- OCHOBHBIE 3aKOHBI U TIOHATHUS buzukwy,
busuKu 3aureno YMeeT npuMeHSATh MOJTyYeHHbIE
YMeETh: 3HAHUSA JUIS pelIeHus (GU3MUECKUx
- HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI 3aga4. Bnageer coBpeMeHHON
€CTECTBEHHOHAYYHBIX JUCUUIUIVH B HAay4YHOM anmaparypou U HaBbIKaMHU
MpoeCCHOHAIBHON e TETHHOCTH BeJIEHUS (PU3UYECKOTO
BJIA/IETh: JKCIIEPUMEHTA.
- COBpEMEHHBIMU UH(DOP- oOyyJaromuics
MAallMOHHO-KOMMYHHKAIIM-OHHBIMU HE 3HAeT OCHOBHBIC (UBNYECKUE
TEXHOJIOTHSIMH. SIBJICHUS, PyHITaMEHTAJIbHbBIE
MOHATHS, 3AKOHBI U TEOPUU
KJIACCHYECKON U COBPEMEHHOM
He 3auTeno (pusux;
HE YMEET MPUMEHATH MOJYYECHHbIE
3HAHUSA JUIS pelIeHUs (PU3HUECKUX
3aJ1a4;
ye BiaieeT COBPEMEHHON HAay4YHOU
anmapatypoil 1 HaBbIKAMH BEJCHUS
(U3HYECKOT0 IKCIIEPUMEHTA.
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[lporpamma coctaBieHa B COOTBETCTBHHM C  (peCpAIBHBIM  TOCYIApCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIEr0 oOpa3oBaHMs Mo HampasieHuto nonarotoku 09.03.03
[Tpuknagnas napopmatuka oT «12» mapta 2015 . Ne 207

st Haoopa 2017 roaa: u yueOHnbM ianom @I'BOY BO «bpl'V» mist ounolt opmbl 00ydeHus OT
«6» mapra 2017 r. Ne 125, nnst 3aounoit Gpopmbl oOydenus ot «3» utong 2018 1. Ne 413, nns
3a04HOM (opMbI 00ydeHHs OT «6» MapTa 2017 . Ne 125

st Haoopa 2018 roaa: u yue6HbM rianoM OI'BOY BO «bpl'Y» s ouHoit hopMbl 00ydeHUsT OT
«12» mapta 2018 r. Ne 130, mis 3a0unoit popmer o0yuenus ot «12» mapta 2018 r. Ne 130

IIporpammy cocraBuiI:

Jlesut J1.1., cT. npenoiaBaresns

Pabouas nporpamma paccMOTpeHa M yTBEpkKACHA Ha 3aceqanuu kapeapsr Mud

oT «21 » Hosa6pst 2018 r., mpotokon Ne 3

W.o. 3aBenyromiero kadeapoit Mud O.U. Mensenena
COT'JIACOBAHO:

3aBenyromiuii Beimyckaromieit kabeapoit MullT E.N. JlykoBHMKOBa
Jupextop Oubnuorexu T.®. CotHuk

Pabouas nporpamma ogo6pena meroandeckoit komuccueit EHO

OT «___ » _ jJexadps 2018 r., mpoTokon No

[Tpencenarens MeToM4eCKOil KOMUCCHH (haKyIbTETa M.A. Bapnansn
COT'JIACOBAHO:

Hauvanbauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS I'.I1. Hexesen

Perucrpanmonnsiii Ne
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