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1. IACIIOPT ®OHJAA ONEHOYHBIX CPEACTB

OobaacTh npuMeHeHus (POHIA OLEHOYHBIX CPEICTB.

1.1.

(DOHI[ OLCHOYHBIX CPCACTB IIPECAHA3ZHAYCH JJI1 OUCHKH PC3YJIbTATOB OCBOCHUS IIPOTI'PAMMBI
O6H_I€O6p330BaTCJ'IBHOI71 JUCHUITIIMHBI «Duzukay.

(I)opMa aTrTreCTalum —

JIUODEPEHIIMPOBAHHBIN 3AYET Bo Il cemecTpe (B COOTBETCTBHH C Y4EOHBIM ILIAHOM IO
cneunanbHOCTSIM 35.02.09 «Boanble Ouopecypchl W akBakyibTypa», 35.02.11 «IIpombinuieHHOE

PBIOOJIOBCTBOY)

(I)opMa NMpoOBEACHUSA aTTECTAllUU —

VYcrHblit onpoc.

KoOHTpo/Ib ¥ OLEHKa PacKPHIBAIOTCS Yepe3 YCBOCHHBIC 3HAHUS M MPUOOPETEHHbIE 00yYarOIIUMUCS
YMEHHsI, HalpaBlieHHble Ha (QopmupoBaHuEe 0OmUX KomreTeHIui. KoMmmereHIuu TOKHBI ObITH
COOTHECEHBl C MPEIMETHBIMHU pe3yiabTaTaMu. JlIs KOHTPOIS M OLEHKH Pe3yJlbTaTOB OOy4eHUs
npenojaBaTenb BbhIOMpaeT GOpMbI W METOABl C ydeToMm IMpodeccroHanuzanmuu oOydeHUs 1o

nporpamMme I1MCHUIIJINHEIL.

Tabauua 1

Koa u HauMeHOBaHHE

THI OllEHOYHBIX

¢opmupyembIxX Pa3znen/Tema YN —
KOMIIEeTeHIH i1 ponp
Pazgen 1. Temsr 1.1., 1.2, 1.3
OK 01. Beibupats Pazgen 2. Temsr 2.1.,2.2., 2.3.
criocoOwI pemenus 3aaad | Paszmen 3. Temsr 3.1., 3.2., 3.3,
npodecCHOHATbHON 3.4.,35. CTHLIR OMIDOC
- THBIH OIIPOC;
JIEATEIIbHOCTH Paznen 4. Temn1 4.1., 4.2. é} OHTaJIbHI;,IP'I ,on oc:
MIPUMEHUTEIBHO K Pazgen 5. Temnr 5.1., 5.2., 5.3. P poc;
- OIICHKa KOHTPOJIbHBIX padoT;
Pa3IUYHBIM KOHTEKCTaM Paznen 6. Temsn1 6.1., 6.2.
- HaOIIoACHUE 3a XOJIOM BBITTOIHEHHS
71a00paTOPHBIX padoT;
OK 02. Ucmons30Bars OIEIGHKI; BBIHI())J'IHGH’I/I}I
COBPEMEHHBIE CPEICTBA Pazpen 1. Temsr 1.1., 1.2, 1.3
nabopaTOpHBIX padoT;
IMOMCKA, aHaJIu3a U Pazgen 2. Temnr 2.1.,2.2., 2.3.
- OlIEHKA MPaKTUYEeCKUX padoT
HMHTEpIpeTanuu Pazgen 3. Temsr 3.1., 3.2., 3.3.,
- 34 35 (pemeHrs KaYeCTBEHHBIX, PACUETHBIX,
’ po(hecCHOHATFHO OPUEHTUPOBAHHBIX
UH(POPMaLMOHHbIE Paznen 4. Tems1 4.1., 4.2.
3a/1a4);
TEXHOJIOTUH IS Pazgen 5. Temnr 5.1., 5.2., 5.3. OLICHKA TECTOBBIX 3ANAHMiL:
BBIIOJIHEHHS 3a0a4 Pazgen 6. Temrr 6.1., 6.2. HAGTIOEHIE 32 XOIOM ’
npodeccruoHaaIbHOM
I[Ie) ﬁfc)enLHocm BBITIOJTHEHHS] UHIUBUTY aTbHBIX
MIPOEKTOB U OIICHKA BHITIOJIHEHHBIX
OK 03. ITitannpoBats n )
€aJIM30BbIBATh TPOCKTOB,
p 6 - OIICHKA BBLIIOJIHEHMS JOMAIITHUX
COOCTBEHHOEC
HpodeccHoRaTbHOE 1 CaMOCTOSITENILHBIX PadoT;
p - HaOJIOZICHUE W OLICHKA PeIIeHUS
JIMYHOCTHOE Pa3BUTHE, Pazgem 1. Temsr 1.1., 1.2, 1.3 .
Kelc-3a1ay;
IPEANPUHUMATEIBCKY IO Paznen 2. Temsr 2.1.,2.2., 2.3. .
- HaOIoACHWE U OICHKA JCIOBOM
JIeITCILHOCTD B Pazgen 3. Temsr 3.1., 3.2., 3.3., .
. WTPBI;
npohecCHOHANBHOM 3.4., 35.

chepe, UCTIONIB30BAThH
3HaHUS 110 PUHAHCOBOI
TpaMOTHOCTHU B
Pa3IMYHBIX KU3HEHHBIX
CUTYAIHSIX

- nuddepeHIUPOBAHHBIN 3a4eT




B3aMMOJEHCTBOBATh U 3.4.,3.5.

pabotath B koyiekTuBe 1 | Paznmen 4. Temsbr 4.1., 4.2.
KOMaH/1€ Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temer 2.1.,2.2., 2.3.
OK 04. 3ddextuBHO Pasnen 3. Temur 3.1., 3.2, 3.3,

OK 05. Ocy1iiecTBisTh Pazpgem 1. Temsr 1.1., 1.2, 1.3
YCTHYIO U TUCbMEHHYIO Paznen 2. Temsr 2.1.,2.2., 2.3.
KOMMYHHUKAIMIO Ha Pazgen 3. Temsr 3.1., 3.2., 3.3.,

rocyiapcTBeHHOM si3bike | 3.4., 3.5.

Poccuiickoit ®enepanyu ¢ | Paznen 4. Temsi 4.1., 4.2.
Y4€TOM OCOOEHHOCTEH Pazgen 5. Temnr 5.1., 5.2., 5.3.
COLIMAIBHOTO U Pazgen 6. Temsr 6.1., 6.2.

KYJBTYPHOI'O KOHTEKCTA

OK 07. ConetictBOBaTh

COXPAaHEHHUIO
OKpPY’KaIOIIEeH Cpelpl, Paznen 1. Temsr 1.1., 1.2, 1.3
pecypcocOepexeHHIo, Paznen 2. Temnr 2.1.,2.2., 2.3.
MPUMEHSATH 3HaHUs 00 Pazgen 3. Temnr 3.1., 3.2., 3.3.,
W3MEHEHUH KIMMaTa, 3.4., 3.5.

npuHUUIbI OepexxiauBoro | Pasnen 4. Tembr 4.1., 4.2.
MIPOU3BOJICTBA, Paznen 6. Temsr 6.1., 6.2.

3¢ (PEeKTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIUsAX

1.2. Opraﬂmaunﬂ KOHTPOJIAA U OLICHKH 0CBOCHUS TEKyIlIeﬁ NnmporpaMmbl ITUCIHTUIIJIMHBI

OCHOBHBIMU (l)OpMaMI/I MPOBEACHUA TCKYILICTO KOHTPOJIA 3HAaHUM Ha 3aHATUSX SBISIOTCS: YCTHBIﬁ
OIIpOC, BBIITIOJIHECHUEC CaMOCTOSTEILHOMN pa6OTI>I o TEMEC, TCCTUPOBAHUC.

Tabmumna 2

Pa3zgen/Tema IMCHMIIUHBI

®opMbI U METOAbI TEKYIIEr0 KOHTPOJISI U
OLICHKH Pe3YJbTATOB 00y4eHH s

Pa3gen 1: Mexanuka

Tema 1.1 OCHOBBI KHHEMATUKU

YcTHBI onpoc.
[TpakTuyeckue pabotTel Nel- Ne 3
Jlabopatopusie paboTer Nel - No2

Tema 1.2. OcHOBBI IUHAMUKHU

YcTHBIM onpoc.
[TpakTueckue padboTsl Ne 4- No 6
JlaGoparopHas pabota Ne3

Tewma 1.3. 3aK0oHBI COXpAaHEHHS B MEXAHUKHU

YcTHBI onpoc.
[TpakTnyeckue paboTsl Ne 7- Ne 9
JlaGopaTtopnast pabota Ne 4

Pasznen 2. MonekyinsipHas

(I)I/I3I/IK2[ U TCPMOAMNHAMUKA

Tema 2.1. OCHOBBI MOJEKYIIIPHO-
KMHETUYECKOU TEOPUHU

YcTHBIM onpoc.

Tema 2.2. OCHOBBI TEPMOJUHAMUKH

YcTHBIM omnpoc.
[TpakTuyeckas padora Ne 10




Tema 2.3. ArperatHbie COCTOSHUS BEIIECTBA | Y CTHBIN OMPOC.

1 (a3oBbIe MEPEXOIbI [Tpaktuyeckas padora Ne 11
JlaGopaTopHabie paboThr Ne5 - Ne6
Pazpgen 3. DnekTpoauHaMuka

YcTHbIi onpoc.

[TpakTuyeckoe padotsr Ne 12
JlabopaTtopHnas pabora Ne 7
[TpakTuyeckas padora Ne 13

Tema 3.1. DnekTpuueckoe mojie

Tema 3.2. 3aK0OHBI IOCTOSIHHOTO TOKA

. YcTHBIM onpoc.
Tema 3.3. DnekTpruyeCcKuil TOK B pa3IM4HbIX

cpenax

YcTHBIN Oompoc.
Tema 3.4. MarauTHOE 110J1€ p

YcTHBI onpoc.
Tema 3.5. DnekTpomMarHuTHas UHAYKLIUS

Paznen 4. OnTuka
YcTHBI onpoc.

Tewma 4.1.I1pupona ceera

o VYcTHBIN ompoc.
Tema 4.2. BoiHOBBIE CBOWCTBA CBETA p

YcTHBIN onpoc.
Tema 4.3. CnenmanbHas TeOpUst p

OTHOCUTCIBHOCTHU

Paznen 5. KBantoBas gusuka
YcTHBI onpoc.

Tema 5.1. KBanToBas orntuka

YcTHBI onpoc.
Tewma 5.2. ®usnka aTOMa U aTOMHOTO SIpa p

Pazgen 6. Ctpoenue Beenennoit
YcTHBI onpoc.

Tewma 6.1.Ctpoenune CoTHEUHON CUCTEMBI

o YcTHBIN onpoc.
Tema 6.2. DBomronug BeeneHHoi p

Onenka ocBO€HUS IUCHUIUIMHBI «DHU3MKa» IpPENyCcMaTpUBAaET CUCTEMY OLICHMBAHHUS : PE3YJIbTaThl
TEKyIIeH aTTeCTallu1, BBIMOIHEHNS TPAKTUYECKUX pabOT U MPOMEKYTOUHOM aTTecTauu.

DK3aMeH MPOBOJIUTCS B CPOK, YCTAHOBJICHHBIN Y4eOHBIM IJIAHOM, M ONpeAesieMblil KaJleHAapHbIM
y4eOHBIM IpadukoM 00pa30BaTEILHOTO MpoIecca.

2. ®OHJI OIIEHOYHBIX CPEJICTB JJIsSI OIIEHKH YPOBHSI OCBOEHU YMEHUMN U
3HAHUM O JUCHUILINHE

2.1 MartepuaJbl TEKYLIEro KOHTPOJIS yCIIEeBAEMOCTH

Texyuuii KOHTPOJIb TPOBOJUTCS €KEMECIYHO B TEUSHHE BCETo Mneproja ooydeHus. @opMel TeKyIero

KOHTpOJIsl mpezcTaBieHsl B Tabnuue Ne 2 mynkra 1.3. B macnopre ¢oHIa OLEHOYHBIX CPEACTB IO

JUCLUIIINHE.

2.1.1. MaTepuaJibl TEKyIIero KOHTPOJISA yCIIeBAeMOCTH 110 ¢popme «Y CTHBIH ONPOC»

KoHTposib o ocBoeHHIO TeMbl B OpME YCTHOTO OIPOCca 10 OCHOBHBIM MOHATHAM. Onpoc HalpaBiieH
Ha TPOBEPKY YCBOEHHUsS TMPOWUJEHHOTO0 MaTepualia, a TakkKe Ha CIIOCOOHOCTh OOYyYaroLIXCs
(opMyIMpOBATH YETKHE OTBETHI HA IIOCTABJICHHBIE BOIIPOCHI.

Kputepun onieHkH pesynbrara:

Ouenka S (oramuHo) Ha Bce Bompock! OusieTa 1aHbpl OJIHBIE U IPABUIIbHBIC OTBETHI; ClIETIaH
CaMOCTOSITENIbHBIN BBIBOJ BceX (DOPMYJT M JTaHO MPABUIIBLHOE TOJKOBaHHUE (PU3NUYECKOTO CMBICTIA



NPUCYTCTBYIOIIUX B HUX BETUYMH U KO PUIIMEHTOB; TOKa3aHO YMEHHE, TI0Ib30BATHCS
HOPMaTHBHBIM MaTepuaioM M 3HaHHE MexayHapoaHol cuctembl egunuy, (CU); mpuBeaeHb! IPHUMEPEI
NPUPOIHBIX SBICHHI, B OCHOBE KOTOPBIX JIEXKAT M3JI0KCHHBIE TIPH OTBETE 3aKOHBI (PU3HKH.

Ouenka 4 (xopomo) He Ha Bce Borpocsl OuiieTa JaHbl MOJHBIE U IPABUIIbHBIE OTBETHI;
CaMOCTOSATENIFHBII BBIBOJ BCEX (POPMYJI C/IeNIaH ¢ HEKOTOPBIMHU OIIMOKAMU U HE BCE MPUCYTCTBYIOIIHE
B HUX BEJINYMH U KOA(P(PUIIHMESHTHI TPABUIBHO HCTOIKOBAHBI C TOUKHU 3PEHUS UX (PU3UIECKOTO CMBICTIA;
II0Ka3aHO YMEHHE, [T0JIb30BaThCs HOPMAaTHBHBIM MaTepHaOM M 3HaHHE MeKIyHapOIHOW CHCTEMBI
enunun (CH); mpuBeaeHbl IPUMEPHI IPUPOIHBIX SBICHUH, B OCHOBE KOTOPBIX JIEXKAT N3JI0KCHHbIE
IPU OTBETE 3aKOHBI (PU3HKH.
Ouenka 3 (yaoBJjieTBOpUTeIbHO) Ha Bce BOnpocs! Oniera 1aHbl HE MOJIHBIE OTBETHI; (POPMYIIBI
HAaIMCaHBI C OIIMOKaMH, HE JJAHO MTPAaBUIIBHOTO TOJIKOBaHUE (PU3NIECKOTO CMBICIIA IPUCYTCTBYIOIIHX B
HUX BEJIMYHMH U K03 (HUIIMEHTOB; 1oHOTo 3HaHue eauHull CH HeT U IBHO BBIPaXEHO HE yMEHUE,
H0JIb30BaThCsl HOPMATHBHBIM MaTEPHAJIOM.
Ounenka 2 (HeynoBjeTBopuTeabH0) Hu Ha onuH Bompoc Owjera HET IMOJHOTO W TPAaBUIBHOTO
oTBeTa; (OPMYJIBI HE HANMCAHBl MM HAIKMCaHbl HEBEPHO M HET NMOHMMaHUE (PU3MYECKOro CMbICIa
NPUCYTCTBYIOIIUX B HUX BEIMYUH U KOA(PPUIIMEHTOB; MTOJHOE HE3HAHUE.

Hepeqeﬂb BOITPOCOB IJIsT YCTHOI'O OIIpoca

Pa3znen 1: Mexanuka
Tema 1.1 OCHOBBI KHHEMATHKHU

Bomnpoc

IIpaBuJIbHBII 0TBET

Bomnpoc

IIpaBujbHbBII OTBET

IIepeBox rpedeckoro
ciioBa «Dusukay

Mpupoga

Yro uzyvaer Gpusnka

®dusuka — HayKa,
u3yyJarolas oouue
3aKOHOMEPHOCTHU
SIBJICHUM IIPUPOJIBI,
CBOWCTBA U CTPYKTYpPY
OKPY2KArOILEro Hac
MUpa.

Uto Takoe BEKTOpHas
BEJIMYMHA

Bennuuna, kotopas
ONPEAEISIETCA CBOUM
YUCIIOBBIM 3HAYEHUEM U
HANpaBJIEHUEM B
MPOCTPAHCTBE

Yto Takoe
IepeMellcHue

[Iepemenienue
(CyliecTBUTENBHOE) —
ATO PaCCTOSTHUE MEXKITY
KOHEYHBIM ¥ HaYaJIbHBIM
MIOJIOKEHHUEM TeTa.

Uto Takoe ckansipHas

Bennuuna, kotopas

Urto Gosbiiie, myTh WK

Kaxk mpaBuno, nmyts

BEIIMYMHA OIPEIENAETCS TOJIBKO nepeMeleHue
CBOUM YHCJIOBBIM
3Ha4EHUEM
Yro n3yuaer Kunemaruka (0T rpeu. ®opmyna OTtHo1IeHHE

KHHEMAaTHUKa

Kinematos — «IBHIKECHHUE))
— 9TO pa3jei MEXaHUKH, B
KOTOPOM HM3y4aeTcst

OIIpElIETICHUS CPEHEN
CKOPOCTH

IIPOUIEHHOIO IIyTH K
3aTpayeHHOMY Ha 3TO
BpeMs




MEXaHUYECKOE ABHKCHNE
TeJ, He paccMaTpuBast
HNPUYHHBI, KOTOPBIMHU 3TO
JABMKXCHUEC BbI3BAHO.

V =Sh

MatepuaiabHas TOYKa.
Yro 310?

MarepuanbHas TOUKa —
TEJI0, pa3MepaMu U
(bopMoii KOTOpOro B
JAaHHBIX YCIIOBHUAX
JBHKECHHS MOXKHO
npeHedpeys.

Yrto Takoe
OTHOCUTEJIbHAS
CKOPOCTH

OTtHOCHUTENBbHAS
CKOpPOCTb -  CKOpPOCTh
MaTepualibHOM TOUYKH B
cucreme oTcuera,
CBSI3aHHOM ¢  JIpyrou
JIBHOKYILIEHCS
MaTepHaIbHON TOYKOM.

Yro Takoe TpaeKTopHs MarepuanbpHas TOYKa — Kaxoe nBmxenue PaBHOMEpHOE
TEJ0, pa3MepaMu U Ha3bIBACTCS IPSIMOJIMHEIHOE
(dopMoii KOTOPOTO B PaBHOMEPHBIM JIBUKCHHE- JBUKCHUE,
JTAaHHBIX YCJIOBUSAX MPSIMOJIMHEHBIM IIPU KOTOPOM TEJIO
JBUKECHHSI MOXKHO IIepeMEIAETCs C
npeHedpeys. ITIOCTOSTHHOM 110 MOJYJIIO
U 110 HaIIPABJICHUIO
cKopocThio: V = const.
Uto Takoe myTh JlnuHa TpaekTopuun dopmyna ais V =S/t
olpezeyeHus My Tn
IIpY IPSIMOJINHEUHOM
PaBHOMEPHOM
JBUKEHUH
Kakoe nBuxenue PaBHOyCKOpEeHHOE ®dopmyna s a=AV/At
Ha3bIBAETCS MPSIMOJIMHENHOE ABM)KEHUE | ONpEAEICHUS
PaBHOYCKOPEHHBIM — JIBUYKEHHE C YCKOpEHUS Ipu
MPSIMOJIMHENHBIM IIOCTOSIHHBIM I10 MPSIMOJIMHENHOM
HaIIpaBJICHUIO U MOJYJIIO PaBHOYCKOPEHHOM
YCKOpEHHUeEM a = Const. JBUKEHUU
IIpoxommeHTUpYiTE S —nyTh IIpokomMmeHTHpYiTE h — BeIcOTa MaieHus
bopmymy Vo - HavasbHask CKOPOCTh dopmyny h = (V% - Vo - HauanbHas
S=Vp - t+at?/2 t -Bpems V3,) /1 29 CKOPOCTh

a - YCKOpeHue

Vi - KOHEYHas CKOPOCTh
g — yCKOpeHue
CcBOOOHOTO MaJeHUSs




[IpokommeHTHpYHiTE

opmyiy
VK:V0+g't

Vo - HavanbHasE CKOPOCTh
Vk - KOHEYHasi CKOPOCTh

g — yCKOpeHHe CBOOOJHOTO
naIeHust

[IpokommeHTHpYiTE

bopmymy

h — BeicOTa mageHns
Vo - HayaJgbHas
CKOPOCTh

g — yCKOpeHHE

t -Bpems cBOOOHOrO Na/IeHUs
t -BpeMs
Enuauier usmepenus M/ c? Kaxkas ckopocts Oymer | 0
YCKOPEHHS y Tena, OpOIIeHHOTO
BEPTUKAJILHO BBEPX CO
ckopocthio 120 m/c,
yepes 12 cekyna?
Kakas ckopocts Oynery | 70 m/c Kakas ckopocts Oyzer | 190 m/c
CBOOOIHO  ITaJArOIIEro y CBOOOJTHO
Tena uepes 7 cekyHa? NaIaloIero Tea
yepes 19 cekyna?
Teno 6pocunm BBepx co | 4 ¢ Teno Opocuinu BBEpx 3¢
ckopocThio 20 Mm/c. co ckopocThio 30 m/c.
UYepes CKOIBKO CeKYH]T CKOJIbKO CEKYH]T OHO
OHO omazneT? OyJzer nereTh BBEpX?
TpamBaii gurasncs co S5c¢ TpamBail TpoHYJICS C 12 m/c

ckopocThio 10 m/c.
Ilepen octaHOBKOM cTan
TOPMO3HTH C
ycKkopeHueM 2 M/c?,
UYepes CKONBbKO CEKyH
OH OCTaHOBUTCSA?

MECTa C YCKOPEHUEM 2
m/c?. Kakast ckopocTh
y Hero Oynet uepes 6
CeKyHn?

Uto Takoe CKopoCTh

OTHoIIeHHE MPOIACHHOTO
MyTH K 3aTPa4YeHHOMY Ha
ato Bpems V = S/t

Yto Takoe ycKopeHue

JTO CKOPOCTh
V3MEHEeHHUs CKOPOCTH
JIBDKEHUA TeJla.

Kak HaspiBaercs Yckopenue cBOOOTHOTO Kto B 6e3B03aymHOM | O1MHAKOBO
yCKOpEHHe, ¢ KOTOPEIM | majeHus. 9,8 M/ ¢? MIPOCTPAHCTBE YIAJAET

CBOOOJHO Taato Tena? ObICTpee — riryOoKas

KakoBa ero Bennunna? Tapenka win omrorie?

JleBouka HIET CO 4 kM Benocuneauct 26 kM/4a
CpeaHen CKopocThio 4 npoexain 13 km 3a

kM/4. Kakoit myTb oHa nonyaca. Kakosa ero

npouger 3a 1 gac? CpeaHsIsl CKOPOCThIO?

CxkopocTts BeTpa 5 M/c. Benocunenucr Cxkopocts aBTOMOOMWIS | Karep

CxopocTb
BeJiocunequcra 20 km/4
Kto 6picTpee?

35 kM/u.
CxkopocTs karepa 35

y3.




KTto 6BIcTpee?

Manp4yuk UIeT co 25 kM MoTtonukauct 60 km/4

CpelIHEe CKOPOCTHIO 5 npoexain 30 kM 3a

km/4. Kako#t myTh oHa nonyaca. Kakosa ero

npoiizer 3a 5 yacos? CPEIHsIsI CKOPOCTBHIO?

CxkopocTts BeTpa 9 m/c. Benocunenucr CkopocTb aBTOMOOMIIT | ABTOMOOHUITH

Ckopoctb 60 xM/4.

BesocuneaucTa 36 km/4 Cxopocts katepa 30

Kro 6sicTpee? y3.

Kto 6picTpee?

3a kaKoe Bpems S5c¢ 3a Kakoe Bpemsi 10c

cBOOO/IHO Majaronee cBOOOHO MajaroIee

TEJI0 IpUodpeTeT TEJI0 IPUOOpeTeT

CKOpocThb 49 m/c? CKOpocTh 98 m/c?

JleBouka npornuia 4 KM 1 kxm/g Bemocunenuct 40 xm

3a 4 yaca. npoexan 10 km 3a

KakoBa eé€ cpenusis nosiyaca. CKOJIbKO OH

CKOpPOCTb? IIpoeJeT 3a 2 yaca?

Ilepuon Bpamenus 0,1 | 10I'g Kaxkoe neuxenne | KonebarenpHoe

c. KakoBa wuactora Ha3bIBACTCS NIBIDKEHUE — JIBIDKCHHE

BpallleHUs KoJebaTeTbHbIM BJIOJIb OJJHOTO U TOTO K€
OTPaHUYEHHOTO
WHTEpBala
M3MEHEHUEM
HAIPaBIICHUS JBUKCHHUS.

Kakme cunst  moryt | Tpenus, TshkecTH, | Kakue konebanus | KoneGanus, npu

BBICTYyNIaTh B KaueCTBE | HATSKCHHS, Kynona, | Ha3wIBaroTCs KOTOPBIX  OTKJIOHCHHE

ueHTpocrpeMurensHoit | Jlopenua u ap. rapMOHMYECKUMU KOJIEeOIIoIerocst Tefa ot

cunbl? [Tpumepst CpPEITHETO MOJIOKECHUS
U3MEHSETCS co
BpEMEHEM
CUHYCOUJIAJIbHO WIH
KOCHHYCOUJAIBHO,
HA3BIBAIOTCS
rapMOHUYECKUMH.

Kaxkas ckopocts 60mbme | 60 06/MuH AMruatyna AMIuATy 2 KoJleOaHu

— 60 o6/MuH i 1 pan/c KoJeOaHuit A - MakCHUMaJIbHOE

CMCUICHHUE TCIa OT
TOYKH paBHOBCCUA
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[Tepuon konebaHusI. [Tepnona xonebanuii — Kaxkas ckopocTh 60 06/mMuH
Enuania nuzmepenust BpEMSI OJTHOTO ITOJTHOTO OoJIbIIE —
xonebanus — T , ¢ 60 06/mMuH nnm 2 paja/c
Yacrora KonebaHum — V=o*R
. | Hamummre Gpopmymy
Yacrora Koiebanus. YHCIIO HOJHEIX KOJIeOaHuH o .
- CBSI3U JTMHEHHON U
Enununa namepenus B CeKyHay —V, [l o
YTIIOBOW CKOPOCTH
VYri10Bast CKOpOCTh, WIIH 5

YrinoBas CKOPOCTb

yTrijoBas 4acTtoTa, Uin
IOHUKINYCCKasa 4aCcToTa -

VYrioBast CKOpoCThb
Tena

BpaIaTeIbHOTO ® = 6,28 pax/c.

CKOpPOCTh TIOBOPOTA HA
JBUKCHUS - Ckonpko 000pOTOB

oTpeieNICHHBIN yToJl,

caenaer teno 3a 5 ¢?

[pan/c].

[lepuon BpamieHus: — Bpems Yacrota BpameHuss —
[Tepuon BpAILICHUS. Yacrora  BpalleHUs.

Enununa nsamepenus

onnoro obopora — T

Enununa nsmepenus

yuciao  o0OpoTOB B
CeKYHIY — V

B  kakux eguHuiax | pam/c JluneiiHass  CKOPOCTH JluneliHast CKOpPOCTh —
HA3MEPSETCS YII10Bast BpaIaTeIbHOTO CKOPOCTb [BMIKCHHUSA II0
CKOPOCTh JBUKEHUS TpaeKTopuH, [M/c],
M/ c? X — OKJIOHeHs Tena OT
B kakux eauHMIax [TpokomMmMeHTHpPOBATH
MOJIOKEHUSI PABHOBECHUS
u3MepseTcst bopmyy o
: o t — ¢aza xonebaHui.
HEHTPOCTPEMUTEIBHOEC X = A sin (0 t + @o)
Qo — HayanpHas ¢a3za
YCKOpEeHUe .
Kose0aHui
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Tema 1.2 OCHOBBI JMHAMUKH

Bomnpoc

IIpaBUIBLHBIA OTBET

Bompoc

IIpaBuIBLHBIN OTBET

[TepBriii 3aK0H
Hprorona

Bcsikoe Teno coxpansier
COCTOSIHME MOKOSI WJIN
PaBHOMEPHOTO
NPSAMOJIMHEHHOTO
JBUKEHUS, €CITU CyMMa
BCEX BHEIIHUX CHII,
JICACTBYIOIIUX HA TEJIO
paBHA HYJIIO.

UYemy paBHO cuia,
KOTOpasi, BO3JAEHCTBYsI
Ha TeJI0 Maccoi 2 KT,
BBI3BIBAET YCKOPECHHE
2 m/c?

1H

Bropoii 3akon HeroTona

Yckopenue,
proOpeTaeMoe TEIIOM,
MPSIMO TPOTIOPIIUOHAIBEHO
JEHCTBYIOIIEH HA HETO
cujie ¥ 00paTHO
MPONOPIIMOHATIEHO Macce
3TOTO TeJa.

Kak n3menurcs cuia
HNPUTSKEHUS JBYX TeT,
€CJIM YBEIINYUTh Maccy
Ka)KJI0TO U3 HUX B 2
paza

YBenuuutcs B 4 pasza

Tperuit 3akoH HeroToHa

Cuiel, ¢ KOTOPBIMU JIBE
MaTepuaabHbIE TOYKH
JNEUCTBYIOT IPYT Ha ApyTa,
PaBHBI IO MOYJIIO,
IIPOTUBOIIOJIOKHBI 10
HaIlpaBJICHUIO U
JENCTBYIOT BJIOJIb IIPSIMOU,
COEIMHSIIOIIEN ITH TOYKHU:
Fio =-Fa

Kaxkoe yckopenue
BBI3BIBACT CUJIA
TSKECTH,
JEMCTBYIOIAs Ha TEJIO
Maccoi 10 kr

9,8 m/c?

Macca tena. Uro 310?
Mepoii yero ona
SABIIAETCS?

Macca rena - mepa
WHEPTHOCTH Tea.

[Tpunmn
CYNEPIIO3ULUU CUIT

Pesynprupytomas cuna
(paBHOZIEHCTBYIOIIIAS )
OIIpeeIsAeTCs
BEKTOPHOM CyMMOM. DTO
MPUHIUIN CYTIEPIO3UIIUT
CHIL

F =F1+F+... +F,

Uro Takoe cuna? Mepoit
4ero oHa sBiAeTCs?

Cwita — BeKTOpHas
(u3nuecKkas BeJIMYMHa,
SABJISIOIIASICS MEPOU
MEXaHUYECKOT O
BO3JICUCTBHUS HA TEJIO CO

Yro oospiie — 17 H
WA 3 KT

3 kr
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CTOPOHBI JIPYTUX TEl.

B kakux equHumax
u3Mepsercs cumia’?

H, xr

ITpu kaKoM ycIIOBHA
Teno Oyaer
HAXOJUTHCS B
COCTOSIHUH TTOKOSI

Ecnu cymma Beex
BHEILIHUX CHUJI,
JIEHCTBYIOIIUX Ha TEJIO0
paBHa HYJIIO.

3akoH BCCMHPHOI'O
TATOTCHUA

Fg=G mze m2/ R?

Cuna, ¢ KOTOpOU JiBa Teya
MPUTATUBAIOTCS IPYT K
IpyTry, IpSIMO
MPONOPIIMOHATIBHA Maccam
3TUX TeJl, 00paTHO
MPOTNOPIIMOHATBHA
KBaJIpaTy pacCTOSIHUS
MEXy HUMH U HarpaBJieHa
BJ10JIb MPSIMOIA,
COCIUHSIOIICH 3TH Tela.

Kak n3menurcs cuia
MPUTSKEHUS JBYX TeT,
€CJIM YBEIINYUTD
paccTosTHUE MEXIY
HUMH B 3 pasza

3TO rpaBUTALIMOHHAS CHJIA, 0
N Uemy paBeH Bec
JEHCTBYIOIIAsA HA TEJIO.
CcBOOOIHO ITaJarOIIErO
Cuna TspKecTu Jns Tena, HaxoasIerocs N
TeJa Maccou
Ha MMOBEPXHOCTHU 3EMIIH
10 kr
DTO0 cuiia, ¢ KOTOPOH Teo Yro 6 5 2 Kr
o TO O0JBIIE — 2 KT
Bec tena. Onpenenenue | ACUCTBYET Ha ONMOPY UK 17H
OJIBEC. i
Macca — 3T0 KOJIM4€eCTBO 1 wm/c?
Uemy paBHO
BEILIECTBA B TeJle, a BEC
. | yCKOpeHHue Tena
B uem oTnruune macchl TeJa - 3TO CUJIa, C KOTOPOH o
9 . Maccou 2 Kr npu
TeJie OT Beca Tena’ TEJIO JEUCTBYET Ha OIOpY .
BO3/ICMCTBUU CUIIBI 2
WJTU TIOJIBEC. H
Yupyrue nehopmaiiuu — 7 xr

VYupyras nedpopmanus

TEJIO BOCCTaHABJIMBAET
CBOU pazMepsl U hopmy
1ocJie CHATHUS
JEHCTBYIOINX HA HETO
CHJL.

UYemy paBHa cuna,
KOTOpasi, IeUCTBYs Ha
phlyar JNIMHOM

2 M, CO3JaeT
KpYTALIUHA MOMEHT
M= 14 xr'm
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[Inactuueckue
nedopMaIuu — TeJo He
BOCCTaHABJIMBACT CBOU

Uemy paBHseTCs
IJIEYO CHUJIBI

[Imactuueckas _ N
fedopvats pasmepet 1 dbopmy mocie F=3H, cosjaroleit
CHSITHS IEUCTBYIOIIMX Ha KpyTsImuid MOMeHT M
HEro CuJl. =12H'm
30 xr Cuna tpenus,
BO3HUKAIOIIAs MIPU
KOHTaKTe TeJa C
MOBEPXHOCTHIO IPYrOro
Kakas cuna Teja, MPOMOPIHOHAIbHA

HEepeBUHET TEJIO BECOM
100 Kr 1o moBEpXHOCTH
¢ K03hHHUIHECHTOM
tperus p=0,3

OT KaKux napaMmeTpoB
3aBUCHUT BEJIUYMHA
CHUJIBI TpEeHUS?

CHJIE TIPHIKATHS,
HarpaBJieHa IPOTUB
HAIpPaBIICHUS ABM)KCHUS
Y HE 3aBUCHUT OT
IUIOHIAIM KOHTAaKTa
COIIPUKACAIOLIUXCS
MOBEPXHOCTEH

Cuna ynpyroctu

Cuna ympyrocrtu — cuia,
BO3HHUKAromas npu
PaCTSKEHUU WIIH CKATHH
TeJla, HallpaBJICHHAS
MIPOTUBOMOIOKHO
CMEIICHHIO YacTHI] Teja
nipu nedopmanuu (J1aT.
CUCKaKEHUE»).

MowmenT cniabl

MOMEHT CHJIBI - 3TO
MIPOU3BEICHUE
BCJIMYMHBI CUIIBI,
JIEUCTBYIOIIEH Ha
TEJI0, U €€ IIeya.

3akoH ['yka

Cuna ynpyroctu npsmo
IPONOPIMOHATIEHA
YIUTHHEHHUIO:

Fynp.= -K AX

Ycnosue paBHOBECUS
TeJa, UMEIOLIETO OCh
BpaIllCHUS

VYcnoBue paBHOBECHS
Teja, UMEIOLIEr0 0Ch
BpallleHUs — cyMMa
MOMEHTOB BCEX CHUJI,
JIEUCTBYIOIIMX HA TEJIO,
1.0. paBHa HYJIIO.
M=0

Cwuita TpeHus

Cuna tpenus — cuia,
BO3HHUKAromas mnpu
COIIPUKOCHOBEHUN
MTOBEPXHOCTEH TeETI,
MPEMATCTBYIONIAS UX
OTHOCUTCIIBHOMY
HEPEMEILEHHIO.

TTineyo cuibl

IInedo cumbl — 3TO
paccTosHUE OT TOYKH,
OTHOCHUTEJIBHO KOTOPOM
ONPEACIISIETC MOMEHT,
0 TUHUH JIEUCTBUS
CHIIBI.
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B xakux equHuIax
U3MEPSIETCS CUla
TpeHUs

H, xr

Kaxk usmenurcs cuia
YIPYTOCTH IIPYKUHBI,
eciy e€ yJIMHEHUE
yBEJIUUYUTCS B 3 pasza

VYBenuuuTtcs B 3 pasa

Tema 1.3 3ak0oHBI COXpaHEHUS B MEXaHUKeE

Bomnpoc

IIpaBuJIbHbBII 0TBET

Bomnpoc

IIpaBuibHbBII OTBET

Pabora criiel

Pa6oTta criiel — 310
cKaysipHast pusmyeckas
BEJIMYMHA, paBHAS
MIPOU3BEICHUIO MPOCKITHH
CHJIBI Ha HaIlpaBJICHUE
MePEeMEIICHUS TeJla U
BEJIMYMHBI CAMOTO
MepeMeIICHUS:
A=FS=FScosa;

3aKOH COXPaHEHHUs
HMITYJIbCA 3aMKHYTOU
CUCTEMBI Tl

CyMMapHBIil UMITYJIbC
3aMKHYTOM CUCTEMBI TEN
OCTaeTCs IOCTOSIHHBIM
IIPU JIFOOBIX
B3aMMOJCHCTBUAX TEIN
MEXTy COOOH.

Enununnel usmepenus Jx HNmnynsc Tena NMnynsc Tena, unm

paboThI KOJIMYECTBO JIBUYKEHUS —
BEKTOpHasl pu3ndeckas
BEJIMYMHA, paBHas
MIPOU3BEICHUIO MACCHI
T€Ja U €ro CKOPOCTH
p=mv

Uemy paBeH HMITYJIbC 90 xr. M/c Nmnynec cumsl Nmiynbc cuisl — 310

Tea Maccoi 3 Kr, BEKTOpHas (pu3nyuecKas

JBUKYLIETOCS CO BEJIMYMHA, paBHAs

ckopocThio 30 M/c IIPOU3BENECHUIO CUIIBI U
IJINTEIbHOCTH €€
JENCTBUS.

YeMy paBeH UMITYJIbC 20H.c dopmyna s A=F,S=FScosa;

CHUJIBI
10 H, xotopas
JNIeMCcTBOBAJIAa HA TEJIO B
TeYeHHue 2 ¢

ompeneneHus padoThl
CHUJIBI TSKECTHU

Ocoboe cBOHCTBO
paboThI CUITBI TSKECTH

PaboTa cHIIBI TSKECTH HE
3aBUCUT OT (POPMBI
TPACKTOPHUH TEPEMEIICHHUS
Tena, a ONpeaeseTCs

B xakoMm cnyuae
paboTa cuITbI
HMMeeT 3HaK
MHHYC

Ecnu kTo-TO CcoBepiaer
paboTy, a mpu 3TOM e11ie
€CTh KaKue-TO CHJIbI
MPEIATCTBYIOIINE
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TOJIBKO Pa3HOCTHIO BBICOTHI
HavyaJIbHOM U KOHCUHOM
TOYKH NIEPEMEILICHHUS.
A=F:h

3TOMY, T.€.
HaIpaBIICHHBIC TPOTUB
nepemMenieHus (moabemM
rpy3a, CHiia TpEeHUs
BCEr/ia MPOTUB
nBkeHus ) = a>90° u
cos o <0 — pabora nmeer
3HAK «-»,

IIpoxoMMeHTHPOBATh W — sneprus cxxartoi Kaxkas cuna Cuuna, paboTa KOTOpOi
bopmyy IIPY>KUHBI Ha3bIBAETCs IpU NepeMeIeHUH
W =k Ax?/2 k- koo punrent MOTEHIINATILHON MaTepHabHON TOYKH HE
KECTKOCTH 3aBUCUT OT (POPMBI
AX - yanuHeHue TPaeKTOpUHU
nepeMeleHus, a
OIIpeEIsAeTCs TOIBKO
HayaJbHbIM U KOHEYHBIM
MIOJIOKEHUEM TOYKH B
IIPOCTPAHCTBE,
Ha3bIBACTCS
HOTEHIINATbHONH CUIOM.
OHeprus Oneprus (Tp. Enununst usmepenust | [k
«IESITETLHOCTHY, KMOIIB») | YHEPTUU
— 9TO CIIOCOOHOCTb
MIPOU3BOIUTH Pa0dOTYy.
[TorenumanpHas [ToTenumanpHas SHEpPIrust Teno maccoit 10 xr 20 Tx
SHeprus TeJa OINpeeNaeTcs - 1371710 C BBICOTHI 2 M.

paboTOM CHIIBI TSXKECTH
IIpY NIEPEMELIECHUN TEJIa U3
OJIHOM TOYKH B JAPYTYIO,
MPUHATYIO 32 HOJIb
oTcueTa. 3a HOJIb OTCYEeTa
BBICOTBI IPUHUMAEM
ITOBEPXHOCTD 3EMIIH.

YemMy paBHa B MOMEHT
MaJICHUSA €ro
KUHETHYECKast SHEPTUsl

Bo ckonbko pas
WU3MEHHUTCS
MIOTEHIIMAJIbHAs SHEPTUS
TeJa, €civ B 3 pa3a
YBEJIMYUTH €70 MACCY

YBenuuuntcs B 3 pasza

Bo ckonpko pa3
U3MEHUTCA
KUHETUYECKasl SHEPTUsl
TeJa, eciu B 3 pa3a
YBEJIUYUTH €r0 Maccy

YBenuuutcs B 3 pasza

Kunernueckast sneprust

Kunernueckas sneprus —
cKayspHast puznueckas
BEJIMYMHA, YACICHHO
paBHas IIOJIOBUHE

3aKOH COXpaHEHUs
MEXaHUYECKOU
SHEPIUM s
3aMKHYTOU CUCTEMBI

3aKOH COXpaHEHUs
MEXaHUYECKON SHEPruu
— B KOHCEpPBAaTUBHOM
CHUCTEME IOJIHAsS
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MPOU3BEJICHHUS MACChl TE€a | Tel MEXaHUYECKasi SHEPTUsl
Y KBaJIpaTa €ro CKOpoCTH COXpaHSETCA, T.€. HE
mv? /2. MU3MEHSETCS CO
BPEMEHEM, a JTULIb
MpEeBpAIACTCS U3
OJIHOT'O BHJIA B IPYTOM.
KIIJg KIIZQ MomHocTb Mo1HoCTb — 3T0

n = PHOJ‘I (Anon ) WHOJ‘[) /
P3aTP (A33Tp1 Wnon )

CKOpOCTb Iepeiaun
SHEPIrUH.

Enunuiel uamepenus BT, 1.C. Yo Oospire 12 11.c. 12 kBt
MOIIIHOCTH una 12 xBt

Yto Takoe MOIIHOCTE B 75 kr.m/c

1 m.c.

Bo ckonbko pa3s YBenuuutcs B 9 pas Kaxkas momniHocThb 900 Bt

NU3MCHUTCA
KHUHETUYEeCKasi DHEPTUsI
Tena, ecliu B 3 paza
YBEJIMYUTH €r0 CKOPOCTh

OoJIblIE
1 m.c. wu 900 Bt

Enunuiel namepenus

KIIJ1

Jlonn nny IpOLEHTHI

[Ipenensr namMeHeHust
KIIJI mamuHbl MIu
MeXaHu3Ma

0t 0 1o 1, HO He paBHa 1

MomHOCTh rpy30BOTro 30 kH Kakyro MoniHocTh 250 KBt

aBTomoOmisg 300 kBT. pa3BUBAET TPAKTOP

Ckopoctb nipu cuse taru 50 kH u

PaBHOMEPHOTO CKOpOCTH 5 M/C

nerokennsa 10 m/c.

KakoBa cuna taru

Urto Takoe Mexanndeckas BosiHa | J{MHA BOJIHBI Jnuna BOJIHBI -

MEXaHUYICCKas BOJIHA

— BO3MYIIEHHE,
pacnpocTpaHsIolIeecs B
YIIPYTOU cpefe.

paccrosiHue, Ha KOTOpoe
MepeMeIacTCsl BOJTHOBAS
MOBEPXHOCTh 33 OJIUH
nepuos KojiebaHui

OT 4ero 3aBUCHUT BBICOTA
3ByKa

OT 4acTOTEI

CkopocTb 3ByKa B
BO3/IyXe

330 m/c
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CxopocTh 3ByKa B BOAE 1500 m/c B xakux enmaAIax b
nu3Mepsiercs
cuia 3ByKa
Uemy paBeH ceituac 30 nb Yo Takoe [IpononbHass BoJHA —
YPOBEHb IIIyMa B HallleM IIPOJOJIbHBIE BOJIHBI BOJIHA, B KOTOPOH
KJ1acce JIBUJKEHHE YaCTUL CPEbI
IIPOUCXOJUT B
HaIlpaBJICHUU
pacupocTpaHeHus
BOJIHBI.
Yo Takoe nmonepeyHbIe ITonepeunas Yro Takoe I'py3 Ha IIMHHOW HUTH.
BOJIHBI MEXaHWYecKas BOJIHA - | MaTeMaTHYeCKUH To — nepuon
BOJIHA, B KOTOPOM YacTHUIIbl | MasiTHUK. COOCTBEHHBIX
cpelibl nepemematorcs | [IpokommeHTHpoOBaTh | KoJeOaHUM
NEPIEHINKYIISIPHO bopmyny To = 21 MaTEMaTH4YE€CKOIO
HaIpaBJICHUIO (I/g)” MasTHHKA

NnepeMCUICHUA BOJIHBI.

| - nmHA HUTH
g — YCKOpeHHE
CcBOOOIHOTO ITaJCHUS

Urto Takoe Brinyxennbie UYro Takoe CobOcTBeHHbBIE
BBIHYK/ICHHbBIE KoJieOaHMs — KoJIeOaHus, COOCTBEHHBIC KoJieOaHUsT — KoJIeOaHus,
KOJICOaHHS MIPOUCXOSIINE TTOT KoJICOaHH MIPOUCXOSIINE oI
JIEICTBHEM BHEIITHEH JIEUCTBUEM BHYTPEHHUX
MEPUOINUECKOM CHUITBI CHII B CHCTEME,
(urna mIBEHHOM MaIIMHbI). BBIBEJICHHOM u3
MOJIOXKEHUS PaBHOBECHUS
u MpeA0CTaBICHHON
camoii cebe (IIapuk Ha
HHUTKE, CTpYyHa Ha
ruTape, TPY3UK  Ha
HpPYXUHKE).
Pesonanc B cnydae cunxponuszanuu [IpokommenTupoBats | To — mepuon
COOCTBEHHBIX U bopmyny COOCTBEHHBIX

BBIHY)KJCHHBIX KOJIeOaHUH,
T.€. KOT/JIa X 4acToTa
COBIIAJIAET, POUCXOIUT
pe3Koe yBEIIMUYCHHE
SHEPTUU CHCTEMBI, U KaK
CIIEJICTBHE 3TOTO, PE3KOe
YBEIMUYEHUE AMILITUTY/IbI
KoJe0aHuil.

DTO sABIEHHE HA3LIBAETCS
PE30HAHCOM, OT  JIaT.
«OTKJIHKAIOCHY.

To = 21 (M/K)*

KOJIeOaHHI TIPYKHHHOT'O
MasTHUKA

M - Macca MasTHHKa

k — xoadppunmeHt
KECTKOCTH MPYKUHBI
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Paznen 2: Mosekyasipuast Gu3nka 1 TEePMOJANHAMHUKA

Tema 2.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKO TEOPUH

Bomnpoc IIpaBuJIbHbBII 0TBET Bomnpoc IIpaBuibHbBII OTBET
ArperatHoe coctosiHue | JKuaIkocTh - cpenHsis ArperaTtHoe I'a3 — cpennss
— KUJIKOCTb. SHEPrus CBSA3U MOJIEKYJ COCTOSIHUE — I'a3. KMHETUYECKasi SDHEPIUsl
CooTHoleHue MIPUMEPHO PaBHA UX CooTtHoleHne MOJIEKYJI HAMHOI'O
KMHETUYECKOM DHEPrUu | CpeaHEel KUHETUYECKOU KMHETHYECKOU Ooublie UX CpeaHen

MOJICKYJI U UX DHCPIUn
CBA3U

OHCPI'UH.

OHEPIUr MOJICKYJI U UX
OHCPIUuHr CBA3U

OHCPI'HA CBA3U.

OT 4ero 3aBUCHT, B
KaKOM arperaTHoM
COCTOSIHUM HaXOIUTCS
BEILIECTBO

OT cooTHOLIEHUSsI SHEPTUI
MOJIEKYJI: CBSI3U U
KMHETUYECKON

ArperatHoe
COCTOSIHHE — TBEP/I0C
TEJIO.

CooTHoIIIeHNE
KHHETHYECKOM
SHEPTUU MOJIEKYI U UX
SHEPTUH CBSI3U

TBepuoe Teno — cpensss
SHEPTUS CBS3H MOJIEKYJTI
HaMHOTO 0OJIbIIIE UX
CpeIHell KHHETHYECKOM
SHEPTHUH.

@Da30BeIN NEPEXON -
IIJIABJICHUE

) TBEPAOTO B KUIKOC

UYro Ha3bIBaeTcs
(ha30BbIM NEPEX0I0M

OJZ1HO ¥ TO € BELECTBO
MOKCT NMEPEXOANUTH U3
OJTHOT'O arperaTHoro
COCTOSHUS B IPyroe —
3TO (a30BbIi MEPEXO/I.

@Da30BbIi NEPEXOT -
HcliapeHue

N3 xuakoro B
razoo0paszHoe

@Da3oBbIil IEPEXOT -
KPUCTAJUIA3ALIHS

N3 xuakoro B TBEpIOE

@Da3oBbIN NEPEXO/T -

N3 tBeporo B

@Da3oBbIi NEPEXOT -

N3 razoo6paznoro B

cyOnmumanus ra3oo0pasHoe, MHUHYS KOHJEHCALUs JKUJIKOE
KUJIKOE

[Ipuunna TeroBoe ABUKEHUE Uro 6onpmie 1 Ik unn | 1 kan

«OpOYHOBCKOTO» MOJIEKYJI 1 xan

JBUKEHUS

Pasznen 2: MouekyJsipHas pusznka

Tema 2.2 OcHOBBI TePMOAUHAMUKH
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Bomnpoc IIpaBuJIbHbBII 0TBET Bomnpoc IIpaBuibHbBII OTBET
Ot dero 3aBucut U kKak | O0beM raza V- Bcernma | JlaBiceHue.
/aenenue 2aza p —
ompenensercss  o0beM | coBmazaer ¢ obobemom | OmnpexneneHue U
. o OMHOUWIeHUEe CUbl,
rasa cocya KOTOPBIi OH opmyJia N .
yaa, p PMY Oelicmeyrowent
3aHUMAcCT.
nepneHoOuKyIApHO
noeepxnocmu, K
naowaou amoil
noeepxHocmu.
p=FIS
Enununer  u3mepenus | Ila, aT, MM pT.CT. Uro Goublile, 12 MIla
JaBIICHUS 12 arm mim 12 Mlla
VnenbHas KomnuectBo Tema s | Uto takoe 1 xamopus «Kanopus» - ato
TEIJIOEMKOCTh HarpeBaHusi | Kr BeliecTBa KOJIMYECTBO TEILIOTHI,

Ha | rpagyc

HEOOXO0IMMOE A
HarpeBaHus | r BOAbI HA
I rpany. 1 kan =4,19
JIx.

VY aenpHas TemiaoTa

KomnuectBo Temia JUIA

IIepBb1it 3aK0H

Temyo, mogBeaeHHOE K

napooOpa3zoBaHUs ucnapeHus 1 Kr BeliecTBa | TEpMOAMHAMUKHI CUCTEME, UJIET Ha
IIPU TEMIIEPAType KUIIEHUS U3MEHEHHUE €€
BHYTPEHHEH DHEPTUU U
Ha COBEpLICHUE pabOThI
HaJl BHEIIHUMH CHJIAMU.
Q = AU + A — nepBblit
3aKOH TEPMOJUHAMUKHI
ITonsTue TernnonpoBoaHOCTS - Buns! Tennmoodmena Cy1ecTByI0T Tpu BUJa
TEIJIONPOBOJHOCTH SBJICHUE TIepeadn TEII000MEHa:!
SHEPruH OT Oolee TEIIONPOBOJHOCTb,
HarpeTbIX y4acTKOB Teja K KOHBEKIMS U JTYyYUCTBIN
MEHEE HarpeThIM B TEIII000MEH.

pe3yJibTaTe TEMIOBOIO
JIBUKECHUS U
B3aMMO/ICCTBHUS YaCTHII,
13 KOTOPBIX COCTOUT TEJO.

Jlyaucteiii TermimooomMeH

JlyuucThIit TEIO0OMEH —
IpoIiecc NepeHoca SHEPruu
OT OJTHOTO TeJia K IPyroMy
C TIOMOIIIBIO

Konsekmnus

Konsekmust (rp.
«IOCTaBKa,
MIPUHECEHUE) ) —
nporiecc
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JJIEKTPOMArHUTHOIO
U3JIy4YCHUS.

TeIUIonepeiayH,
OCYLIECTBIISEMBII IIyTEM
IIepeHoca SHeprun
IIOTOKaMU KUIAKOCTH
WM Tra3a.

Urto Takoe BHYTPEHHSS
SHEprus Tena

BuyTpenuss sneprus —
CyMMa KMUHETHYECKHUX
SHEPrui BCEX YaCTHII, UX
KOTOPBIX COCTOHUT TEJIO, U
MOTEHIMATbHON YHEPTUHU
B3aNMOJCHUCTBHS 3THX
YacTHUIl MEXTYy COOOH.

TennoTBopHas
CIIOCOOHOCTH TOTUTHBA

Jns onpenenenust
KOJIMYSCTBA TCILIOTHI,
MOJTy4aeMOoro TpH
CrOpaHuu TOIUIMBA
Q=rm,roer-—
yenbHas TeIoTa
cropanus, M- Macca
TOILIUBA.

Kaxk onpenensiercst
KOJIMYECTBO TEIUIOTHI,
HEOO0XOIUMOE ISt
Harpesa Tena

Kaxk Brruncasercs
KOJMYECTBO TEIJIOTHI?
Q=cm(t—t1)=cmAt
C — yJleJbHas
TEINIOEMKOCTE BEIIIECTBA.

Kak onpenensiercs
KOJINYECTBO TEIUIOTHI,
HE0OX0IMMOe JIs
TOI'0, YTOOBI
pacIUIaBUTh TEJIO

Q = Am- npw 1IaBICHUA
A - yaenbHas TETUIOTa
TUTaBJICHHUSI.

Yro Oomblire,
1 atm wi 900 MM pT.CT.

900 MM pr.cCT.

Yro Ooblie,
larumu 1 Ila

1ar

Tema 2.3 ArperatHoe cocTosiHue BellecTBa U (a3oBble MePexoabl

Bomnpoc

IIpaBUIBLHBINA OTBET

Bomnpoc

IIpaBuIBLHBIN OTBET

3akoH [lackans Kunkocts cpena | 3akoH Apxumena Ha reno, norpyxenHoe B
MIPaKTUYECKH JKUAKOCTb,  JIEUCTBYET
HECXKUMaeMmasd, IMO3TOMY BBITAJIKMBArOasa cHulia,
JaBIEHUE B  KUAKOCTH paBHasi BeCy JKHUIKOCTH,
pacrnpocTpaHsieTcsi BO Bce BBITECHEHHOMN TUM
CTOPOHBI U IO BCEMY TEJIOM.
00BeMy OJIMHAKOBO.

3axoH [lackans P — AaBJIEHUE )KUJIKOCTH Yemy paBHa 1 kr

ITpoxoMMeHTHpPOBATh p — IUIOTHOCTb BBITAJIKUBAIOIIAs

dopmyiy p = pgh

h - rnyOouna

cuja, NEeUCTBYIOIIAs
Ha IIOTPYKCHHYIO B
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BOJTy JINTPOBYIO OaHKY

VYcnoBue miaBanus Ten | YcioBue IiaBaHus tena — | [Ipu kakoit 4 rpanyca
BEC Tela paBeH Becy | TemIiepaType BojJa
BBITECHEHHON 3TUM TEJIOM | UMEET MaKCHUMAaJbHYIO
AKHUJKOCTH. IJIOTHOCTD
Y 4eMy OHa paBHa
Uemy paBHO 15 ar Kakas rmyOuna ozepa | 17 m
M30BITOYHOE /1aBJICHUE COOTBETCTBYET
BOJIbI Ha To1yOmHE 150 JTaBJICHUIO
MeTpOB? B 1,7 atm?
Yemy paBHO 2,5 ar Kakas rmyOuna o3epa | S™m

n30BITOYHOE JABJIIEHUE
BOJIBI Ha TITyOWHE
25 meTpoB?

COOTBETCTBYET
JIaBJICHUIO
B 0,5 atmM?

Pazgen 3: JiaekrpoamHaMuKka

Tema 3.1 Dnexrpuueckoe noJjie. Tema 3.2 3akoHbI NOCTOSIHHOTO TOKA. Tema 3.3
JJIeKTPUYECKHIl TOK B Pa3JIMYHBIX Cpeaax

Bomnpoc

IIpaBuIBLHBIH OTBET

Bomnpoc

IIpaBUIBLHBINH OTBET

3aKOH COXpaHEHUs B 3amkHyTOl cucteme Enununa usmepenust | Kynon
DJIEKTPUYECKOIO 3apsaa MIPU JIFOOBIX BEJINYNHBI
B3aUMOJICHCTBUSX TEI 3IEKTPUUYECKOTO
CyMMapHbIN 3apsaa
ANEKTPUUECKUIN 3aps]l
COXpaHsIeTCs.
Uto Takoe 37IeKTpOCKONn [Tpubop ans Uro Takoe OcoOpbIit BUIT MaTEpHH.
oOHapyXeHHS 3apsiia anekTpocraruueckoe | [IpocrpancTtso, B
oJie KOTOPOM JE€HUCTBYIOT

QJICKTPHUYCCKUC CUJIBI

Kak rpadpuuecku
n300paxaercs
JIEKTPUUYECKOE TI0JIE

CuoBbIE TUHUH

Kakas cBs3p Mexay
HaIIPSKEHHOCTBIO
OTHOPOJHOTO MOJIS U
Pa3HOCTBIO
MIOTCHIIUATIOB MEXKIY

U=dE
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JABYMs TOYKaMU
OTOro 1oJrsa

ITpOKOMMEHTHPOBATH
bopmyny U=dE

U — manpspkeHue
d - paccTosiHue MexIy

IMOJIF0OCaMU OJJHOPOAHOI'O

I1O0JIA

E - HAMps>KEHHOCTD I1OJIA

Oneprus B 1 3B. Uto
310?

Yro Gonbmre 3 5B
unu 3 JIx

DHeprus JICKTPOHA,
MPOILIEIIETO Pa3HOCTh
nmoTeHuanos B 1 B.

3 x

Enununel usmepenus

BosbThI

Enununer usmepenus

BoibThl

IIOTEHLIAAajIa HaIPSDKEHUS
AIIEKTPUYECKOTO T10JIS B
TAHHOU TOYKE
Yo Takoe HarpsKeHue Pa3HocTh noTeHnManoB [IpoxommenTupoBars | U — HanpskeHue
JByX TOUYEK bopmyny U=oc- | oc — mOTEeHLHA TOYKH
¢D C
(D - NOTEHLUAT TOYKH
D
[IpokoMMeHTHpOBATH Acp — paboTa moss 1o [IpokOMMEHTUPOBAThH | @ — MOTEHLIUAT TOYKU
dopmyny  Acp/q=oc- MIEPEMELICHUIO 3apsiia dopmyny @ =A/q | mons
¢D ( — BeJIMYMHA 3apsa]a A- pabota no
(Gc ¥ @D —TOTEHLIHAJIBI IIEPEMELICHUIO 3apsia
HaYyaJIbHOW U KOHEYHOHN 13 OECKOHEUHOCTH B
TOUYKH NepeMeIleHUs 3Ty TOUYKY
( — BeJIMYMHA 3apsa]a
[IpokomMMeHTHPOBATh W — sneprus 3apsizia J B Yro Takoe [Toxne,
dopmyny W=kQ-q/r TOYKE IOJIS OJIHOPOJIHOE HaNpPsHDKEHHOCTD

Q - 3apsin cozmaBmuit
mnoJie

- pacCTOSTHHUC MCXKIY
3apsiaMu

OJICKTPHUYICCKOC I10JIC

KOTOPOTO BO BCEX
TOYKax UMEET OJIHY U
Ty 7K€ BEJINYNHY U
HallpaBJICHUE

HanpsxeHHOCTD
AIEKTPUYECKOTO OIS

Benuuuna, uamepsiemas
OTHOINICHUEM CHJIBI,
JEHCTBYIOLLEH Ha
MOJIOKUTEBHBIN 3apsl,
MOMEIICHHBIN B IaHHYIO
TOYKY MOJIsI, K BETUYMHE

9TOr'0 3apsaa, Ha3bIBACTCA

HaIpPsHKEHHOCTh
AIEKTPUUYECKOTO TOJIS B
INAHHOU TOYKE.
E=F/q

HpOKOMMCHTHpOBaTL

bopmyiy
E=F/q

E- HAIIPAKCHHOCTDb
IOJIA

F- QJICKTpHUYCCKad
cujia

q - 3apsn
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3axoH Kynona

Cuna, ¢ KoTopoit
B3aMMO/ICHCTBYIOT JIBa
TOYEUHBIX 3aps/a, MPsIMO
MPONOpIHOHATbHA
BEJIMYMHAM 3apsiJI0B U
o0patHO
MIPONOPLUUOHAIBHA
KBaJpaTy pacCTOSHUS
MEXIY HUMH U
HarpaBjieHa BIOJb
MPSAMOM, COCTUHSIONICH
9TH 3apsIbl.

[IpokoMMeHTHpPOBATH

dopmyny F=kql -
q2 /13,

F — cuna, ¢ kotopoii
B3aUMOJICVCTBYIOT JIBa
TOYCUYHBIX 3apsiaa K —
BIEKTPUYECKUI
koadurmeHt

gl u g2 — BenmUYMHBI
3apsI0B

- paCCTOSIHUEC MCKAY
3apsaamMu

Kak pacnpenensercs 3apsig
BHYTPU 3apsKEHHOTO Tella

ITo nmoBepxHOCTH

Yto Takoe
3JIEKTpUYECKas CUIa

DneKkTpuyecKas cuiia —
CHUJa, C KOTOpOit
AIEKTPUUECKOE MOJIe
JIECTBYET Ha
3apsOKCHHBIC Tela.

Yo Takoe 3eKTpu3anms

TCI

[Ipotecc mpuobpeTeHus
ANEKTPUYECKOTO0 3apsiaa

g=1Kua-»st0
MaJIeHBKUI WA
OOJIBIIION 3apsiy

Ouenp 00IBINON

Bomnpoc

IIpaBuIBLHBIH OTBET

Bomnpoc

IIpaBuIbLHBIN OTBET

B kakux equHMIax
m3mepsercs IAC?

BonrsTax

Uemy paBHseTCS
CHJIa TOKa B
IIPOBOJIHUKE,
JNEKTPUYECKOE
COIIPOTUBIICHUE
KOTOpOTO

12 Om, npu
HarpsbkeHuu 6 B.

0,5A

YT0 Ha3LIBaeTCA

QJICKTPUYCCKUM TOKOM?

HanpaBneHHoe JABHKCHUC
3apAKCHHBIX YaCTUI]

Yro nepBuuHO
HaIpsKEHNE NN
TOK?

Harmpsixenue
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Uto npuHsATO 32
HaIpaBJIEHUE TOKA?

Hanpasnenue npuxenue
ITOJIOKHUTCIIBHBIX 3apHI[OB

B xakux enmHAIIax
U3MEpSIeTCs cuila
TOKa?

Ammnepax

[IpokomMMeHTHpPOBATH
bopmyy
1=Q/t

| - cuta Toka
Q —3apsn
t - Bpems

JlariTe
omnpezesieHue AJis
CUJIbI TOKA

OTO KOJIUYECTBO
3apsJ10B, IPOILIEIIIee
gyepe3 MonepeyHoe
CEUYCHHE MPOBOJHUKA
3a €IMHUILY BPEMEHU

YTo genaeT UCTOYHUK
TOKa

Paznenser 3apsaasl

OJIC. Yro sta cuia
Jenaet?

I/IC — cxanspHas
¢dusnueckas BeNIUUnHA,
paBHas OTHOLICHUIO
paboOThl CTOPOHHHX
CHJI 110 IEPEMEIIECHHIO
MOJOXKUTEIBLHOTO
3apsa oT
OTPULIATEIEHOTO
I10JIF0Ca HCTOYHUKA K
HOJIOXKUTEIBHOMY K
BEJINYHNHE 3TOT'O
3apsna.

3akoH OMa aJ1s yyacTka
Lenu

| =U/R

HpOKOMMCHTHpOBaTL

bopmyiy
R=pL/S

R — conporuBneHue
MIPOBOTHUKA

P - YIACIBHOE
CONIPOTHBIICHHUE
MIPOBOTHUKA

L — anmuHa mpoBoIHUKA
S — wromaae ceyeHus

IIPOBOJHMKA
OT yero 3aBUCUT Ot mapku Matepuana u B xakux enquHunax Omax
NEKTPUUYECKOE reOMETPUUYECKUX U3MEpSETCS
COIIPOTHBIICHUE pa3smMepoB IEKTPHUECKOE
IIPOBOJHMKA? COIIPOTHBIIEHUE
MIPOBOJIHUKA?
Uemy paBHseTCS 0,5 Om Kaxkoe HanpspkeHne 0,5B

AIEKTPUYECKOE
CONIPOTHUBJIEHUE
MPOBOJIHUKA, €CITU TIPU
HanpsbkeHuu 6 B cuna Toka
BHEM 12 A

HaJI0 MPUIIOKHUTH K
MIPOBOJIHUKY,
AIEKTPUIECKOE
CONPOTHUBIICHUE
KoTtoporo 6 Owm,
YTOOBI CHJIa TOKA B
HeMm Obuta 3 A
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Kax m3menurcs
AIEKTPUUECKOE
COMPOTHUBJICHUE KPYTJIOTO
MIPOBOJIHUKA, €CIIU B TPU
pasa yMEHBIIUTh €ro
nuameTp?

YBenuuutcs B 9 pa3

Kak u3smenurcs
3JIEKTPUUYECKOE
COTIPOTHUBJICHUE
MPOBO/IHUKA, €CJIH B
TPH pa3a YMCHbBIIIUTH
ero JUIHy?

Ymenpmutes B 3 pasza

Kakoe coenunenue
MIPOBOJHUKOB HA3BIBACTCS
nocne008amenbHbimM
(cka3aTh WM HApUCOBATh)

9TO cCOeqUHEHHE,
MIPU KOTOPOM KOHEIT
MPEABITYIIETO
MIPOBOJIHUKA COETUHSACTCS
C Ha4aJoOM TOJLKO
OJIHOT'O — TIOCJIETYFOIIETO.

Kakoe coenunenue
MIPOBOTHUKOB
Ha3bIBAETCS
napannienbHbiM
(ckazaTh win
HapHCOBaTh)

9TO COeTUHEHHE,
IIPU KOTOPOM BCe
MIPOBOTHUKHU
MOAKITIOYEHBI MEXKTY
OJIHOM W TOM ke mapou
TOYeK. DTHU TOYKHU
HA3BIBAIOT y3J1aMHU
CXEMBI COEUHEHMUS.

Kax onpenensiercs cuna I=1=1 Kaxk onpenensiercs U=U+U;
TOKa B K&XKIOM H3 JIByX BeJIUYMHA
nocie008amenbHo HaIpsDKCHUS B ST,
COEIMHEHHBIX DJIEMEHTAX €CJIM U3BECTHO
LIETIH, €CJIM U3BECTHA CHJIA HamnpsDKCHHE Ha
TOKa B OOIIEH 1enu KQXXJIOM H3 JIByX
nocne008amenbHo
COCAUHEHHBIX
JJIEMEHTaxX Ienu
Kak omnpenensiercst obmiee R=Ri1+ R2 Kaxk onpenensiercs =1+ 1
COIPOTHUBIICHUE TICTIH, ECITN CHJIa TOKA B IICITH,
M3BECTHO COMPOTUBIICHHE ©CJIY U3BECTHA CHJia
KaXKJI0TO U3 IBYX TOKa B Ka)KJIOM M3
nocie006amebHo JBYX MapauIebHO
COEIMHEHHBIX DJIEMEHTaX COEIMHEHHBIX
LeTTH 3JIEMEHTaX Ienu
UYemy paBna DJ]C Gatapeu nkE Kaxk onpenensiercs U=U=U;
nocie008amenbHo BEJIMYMHA

COCIMHCHHBIX UCTOYHHUKOB
TOKa

HaNpsHKEHU B LEIH,
€CITH U3BECTHO
HaNpsHKEHUE HA
KaXJ0M U3 JIBYX
napanienbHo
COETMHEHHBIX
3JIEMEHTaX I[eIH

Uemy paBua D]JIC Garapeun
napannierbHo CoeINHEHHbBIX
HUCTOYHHUKOB TOKA

OJIC ogHOTO BIEMEHTa

Kak onpenensiercs
ob1iee
CONIPOTHUBJICHUE

o e1im, €CJIN U3BECTHO
CONIPOTHUBJICHUE
KaXX10ro u3 ABYX

1/R= 1/R1+ 1/R2m'm=
RiR2/(R1+ R2)
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napa’iilejibHo
COCAMHCHHBIX
QJICMCHTaxX L CIIN

3akon Oma 11 3aMKHYTOM I=nE/(R+nr) A
renu ¢ Obatapeeit 1
IIOCJIEI0BATEIILHO
COEIMHEHHBIX UCTOUHUKOB
TOKa
A
2
Kakoii Bapuant
MOAKITIOYCHUS
amIepMeTpa K UeNH | [[epppiii
paBUJIBHBIA U
nouyemy
Uemy paBHO oO11ee 12,5 Om V
CONPOTHUBIICHUE LIETIU U3 1
JBYX MapajuieIbHO
COE/IMHEHHBIX 3JIEMEHTOB,
€CJIM CONIPOTHUBIICHUE
Ka)JI0r0 U3 HUX PaBHO 25 V
Om
2
Kaxko# BapuanT
MOAKITOYEHUS
BOJIbTMETpA K IENHU Bropoit
NpaBUJIbHBIA U
no4yemy
dopmyJia MOLIHOCTH TOKA P=1U B xakux enuHuIax Bt

U3MepseTCs
MOIIIHOCTb TOKa

[TpokoMMeHTHPOBATH Q — KOJIMYECTBO TeIIa, [TpokoMmMeHnTHpOBaTh | Q — KOMMYECTBO TEIUIA,
bopmyiry BBIZICIISIONICECS B bopmyry BBIJICIISIOIICECS B
Q=1Ut MIPOBOJIHUKE Q= IRt MIPOBOJ/IHUKE
| — cuma Toka | — cuna Toka
U — HanpsioxeHne R — conportuBnenue
t- Bpems t- BpeMs
Yo 6onbmre 1 MJx mm 1 1 kBT - 4 CKoabKO 24 xBt.u
KBT - 4 3JIEKTPOIHEPIUn
notpedser
oborpeBaTeb

moitHocThio 1 kBT 3a
CYTKHU pabOThI
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Uemy paBHa cuiia TOKa B
ceTH ¢ HanpspkeHueM 220 B,
€clii B He€ BKJIIOUYEHA
CTUpaJIbHAsI MalllMHA
MOITHOCTEIO 2,2 KBT

10 A

lNoput nammnouka B
CEeTHU C HaNPsHKCHHEM
220 B. Cuia Toka B
cetu 0,5 A. Kakyto
MOIIIHOCTb
notpedser
JaMIIo4Ka

110 Bt

Tema 3.4. MarautHoe noJie. Tema 3.5 JjieKTpOMArHMTHASEI MHAYKIM S

Bomnpoc

IIpaBUIBLHBIA OTBET

Bompoc

IIpaBuIbLHBIN OTBET
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CKOJIBKO MOJIFOCOB Y
1apooOpa3Horo
MarHura

JIBa

[IpaBuno OypaBumka.
Yro no Hemy
orpezensercs

Ecnu BBUHUMBATH
OypaBUYHK TIO
HaIlpaBJICHUIO TOKA B
[IPOBOJIHUKE, TO
HaIpaBJICHUE ABUKCHUS
KOHIIOB PYKOSITKU
OypaBurKa YKakKeT
HaIpaBJeHUE BEKTOpa
MarHUTHOW MHIYKIIMH B
DTOM TOUKE.

Kak BeIraaar
CHJIOBBIC JTUHUU
MAarHuTHOTO TTOJIS
BOKPYT MPOBOJIHUKA C
TOKOM (CKa3aTh WIIH
HapUCOBATh)

KoHLeHTpruyeckue

[To xakomy npaBuiy
olnpezensercs
HaIIpaBJICHUE CUJIOBBIX
JIMHUM MarHUTHOTO
I10JIS1 BOKPYT
IIPOBOJIHHUKA C TOKOM

[lo npaBuy OypaBunka

Ornpenenursb
HaIpaBJICHUE CUIIOBBIX
JIMHUHA MarHuTHOT'O
TIOJIS 10 3aJaHUIO
MPEIoJaBaTes

Brixoasar u3
«CeBepHOT0» BXOJAT B
«FOXHBIIT»

Y10 Takoe MarHuTHas
WHYKUHAS

\Bexmop mMazHummotl
unoykyuu B — BeKTOpHas
(u3udeckast BeIMIHHA,
XapaKTepU3yIoIast
MarHUTHOE T10JI€, €T0
CHJTy U HalpaBJIEHHE.

Enuanner usmepenns  [Tecna Kaxkag Beaqnunna 10 Tn
BEJINYMHBI MAarHUTHOMN MarHUTHON UHAYKIIUU
WHIYKIUU 0oJbIIe
10 Tnwmm 10 I'c
B uem 1. Her otnensHO Kakoe nanpasnenue Beixomsr u3
MPUHIUIINATIbHBIE Cecepnoro u KOxnoro HNPUHSATO NSl CUIOBBIX  |[«CeBEpPHOr0» BXOMST B

OTJIMYHSA MaroHuTHOT'O
IIOJIA OT ITIOJIA
OJICKTPHUICCKOTr O

[oJIr0ca

2. CuIioBBI€ IMHUU
MarHUTHOTO II0JISI BCETIa
3aMKHYTHI

JIMHUU OCTOSIHHOTO
Mardura

«FOX)HuBIT

[TpaBuiio n€BOM pyKH.
Yrto OoHO ompenenser

CunoBBIe TUHUHN
MarHUTHOTO IT0JIS B
ITaZOHb JIEBOW PYKH, 4
Majbla Mo TOKY,
0OBIIOI Manel MOKaXKeT
HaIpaBJICHUE CUIIbI
Amrepa

B xakux enmHHMIIax
HU3MEpSETCS cuia
Awmnepa

Her0TOHEI
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Onpenenutb
HaHpaBJIeHI/Ie CHUJIBI
Amrepa 1o 3aJaHuo
Mpeno/iaBaTelis

[To mpaButy 1€BOM pyKH

[IpokoMMeHTHpPOBATH

dopmyny
Mip. =1BSsinp

Mip. — KpyTALIMHA MOMEHT
| — cuna Toka

B — marHuTHas
WHTYKITFSI
S — TUIOIIab PAMKHU

B — yron mexuay
BEKTOPOM MarHUTHOU
WHIYKIIU U TUIOIIA]IHIO
[paMKH

Kaxk B3auMoeicTByIOT
IIPOBOJHMKH, B
KOTOPBIX TOK TE€UYET B

[ IpuTsaruBaroTcs

Kak B3auMoneicTByoT
IIPOBOJHMKH, B
KOTOPBIX TOK TE€UYET B

OTTaIKABAIOTCS

OJIHOM HAIpaBJICHUH POTUBOIMOIOKHBIX
HaIpaBJICHUSIX
UYro npezacraBiseT Katyika ¢ xelne3HbIM Onpenenutsb [To mpaBuy OypaBunKa

co00i1 3JIEKTPOMarHumr.
I1o 3apanuro
MIpEno/1aBaTelis
onpeaenuTe
HaIpaBJ€HUE BEKTOpa
MarHUTHOM MHAYKIIMHU
I10JIs, CO3JTAaHHOI0 UM

CEPACUYHHKOM ,
0OMOTaHHAsK POBOJIOM

HaIpaBJeHUE BEKTOpa
MarHUTHON MUHIyKIIUU
I10JIsI, CO3JIJaHHOI0
KPYTOBBIM
MIPOBOJIHUKOM C
TOKOM, I10 3aJJaHHIO
MIperno/iaBaTesis

JUIs1 KpYTOBOT'O TOKA

HpOKOMMeHTI/IpOBaTB

(opmyity
FaA=1B AL sin a

Fa — cuna Amnepa

| — cuna Toka

B — MarHuTHas HHAYKIHS
AL — nnHa nNpoBOJHUKA
Ol - YTOJI MEXITy
HalpaBJIeHUEM TOKa U
BEKTOPOM MarH.

WH Ty KLU

Yro Takoe cuia
Jlopenua.

Cuna, ¢ KOTOpoi
MarHMTHOE 10JIe
NIEHCTBYET Ha
TIBUKYLIYIOCS
3apsHKEHHYIO YaCTHILY

B kakux eguHMIAX
H3MEPSIETCS CHIa

HrroTonax

Kak onpenensercs
HaIpaBJIEHUE CHIIbI

[To mpaBuy 1€BOM pyKH

Jlopenua Jlopenua

[TpokommenTupoBats |Fi — cuina Jlopeua [TIpokommenTupoBath g — DJIC HHAYKIMH B

bopmyy g — 3apsiA YaCTHULbI bopmyy MMPOBOTHHUKE,

Fr=qgB vsina B — marnuTtHas e=BivI-3MC TIBHIKYIIIEMCS B
MHTYKIAS WHTyKLIHH MAarHuTHOM I10JIE

V — CKOpPOCTh YaCTHIIbI
0L - YTOJI MEXIY
BEKTOPOM MarHUTHOU
MHIYKIWWA U BEKTOPOM
CKOPOCTH

B.1 - monyne
HOPMaJIbHOW MarHUTHON
WMHYKIUU

V- CKOPOCTb ITPOBOJTHHKA
| —nrHA poBOHKUKA
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BJICTAronias B
Mar"duTHOC I10J1€

ITo kako¥ TpaeKTOpHn
Ha4YUHACT ABUTATHCA
3apsKeHHAs YacTHIIA,

[To kpyroBoi

I'enepupoBanue
MEPEMEHHOT0 TOKa.
[IpokoMMeHTHPOBATH
opmyiry

E= B AS o sin ot

E — 3/1C B pamke

B — maruutHast uHIyKIMS
BHEILHETO MOJIs

AS © - II0IIab pAMKH
ot — yros noBopora

[pPaMKH

Pasnen 4. Onruka, Pazgen 5. KpantoBas ¢pusuka, Pasnen 6 Crpoenne BeesrenHoi

Bomnpoc

IIpaBuJIbHbBII 0TBET

Bomnpoc

IIpaBuibHbBII OTBET

quy paBHa CKOPOCTh CBCTA

B BaAKyyMe€

300 TBIC. KM/C

Yo Takoe yroia
HajgeHus

Yron mexny
MaJJafoIIUM JTy4OM U
NEePHEHANKYISIPOM K
MMOBEPXHOCTH B TOUKE
MagecHUs

Yo Takoe yroa oTpaxeHus

Yron mexny
OTPaKEHHBIM JTy4YOM U
MEePIEHIUKYIISIPOM K
MMOBEPXHOCTU B TOUKE
OTpaXKEHUS

Yro Takoe yroi
PEJIOMJICHUS

Yron mexny
MPETOMIICHHBIM JTy4OM
U IEPIEHAUKYJISIPOM K
MOBEPXHOCTH B TOUKE
MIPEIOMIICHUS

3akoH OTpaXXCHUA CBCTA

Yroa oTpakeHus paBeH
yIITy MajgeHust

KaxoBa npuunHa
IIPEJIOMJICHUS CBETa

Pasnas ckopocTb cBeTa
B Pa3HBIX cpeaax

Yro Takoe npenomieHue N3menenue [IpokOMMEHTHpPOBaTh | C — CKOPOCTh CBETA B
CBeTa HaTpaBJICHUS bopmymy BaKyyMe
pacmpocTpaHeHusi ceeta | ¢/V =n-— V - cKopocTh CBeTa B
Ha I'PAaHMIIE pa3jenia a0COIOTHBIN JTAHHOM cpene
JIBYX cpen MoKa3aTeib N — aGCOMOTHBIH
MIPETOMIICHUS MoKa3aTelhb
IPEeTOMIICHUS ISt
JTAaHHOU CpeJibl
[TpokoMMeHTHPOBATH o - YTOJI TTaJICHHSI Csert u3 Bojbl BeIxoauT | [lagenus

dbopmyny 3aKoHa
MIPEeIOMIIEHUS CBETa
sina/sinB = nz2/n

[ - yron npenomieHus
N2 — aOCONMIOTHEIH
MoKa3aTeb
MIPEIOMIICHUS CPEILy
KyJla IMajiaeT CBET

N1— aOCOJIFOTHERIHI
IOKa3aTeb
MIPEIOMIICHUS CPEILy
OTKy/Jla TIaJIaeT CBET

B cTeKJI0. UTO OOJIbIIE
— yroJ nageHus Win
YTOJI TIPEIOMIICHUS
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Caer 3 BOJIbI BEIXOIUT B
BO3AyX. UTo GosbIIe — yron
HaJCHUS WK YT
HPETOMIICHUS

[Ipenomnenus

Yto Takoe yroi
IOJIHOT'O BHYTPEHHETO
OTpaKeHUSI

VYroi nonHoro
BHYTPEHHETO
OTpa)K€HUs — 3TO
MHUHUMAJIbHBIA YTOJI
NaJICHUs CBETA,
Ha4yMHAasi C KOTOPOro
BO3HMKAET SIBJICHUE
MIOJTHOTO BHYTPEHHETO
OTpPaKEHUS.

2.1.2. MarepuaJibl TeKyIIero KOHTPoJis ycneBaeMoctu 1o ¢popme «IlpakTuyeckasi padora»
KouTponb 1mo ocBoeHHIO TeMbl B (pOpMe MPAKTUYECKOW pabOThl HAMpaBieH Ha MPOBEPKY yCBOCHUS
IPONHJEHHOIO MaTepuaja, a TakKe Ha CIOCOOHOCTh OO0YyYaroUIMXCs MCIIONb30BaTh IIOJyYEHHbBIE
TEOPETHUYECKHUE 3HAHUS IIPU PEILICHUH NMPAKTUYECKUX 3a/1a4.
Kpurepuu oueHku pesynbrara:
Ouenka 5 (orsimuno) Bee 3a1aun penieHs! npaBuiibHO U camocTosiTensHOo. OdopmieHne padoTsl
COOTBCTCTBYCT Tpe6OBaHI/I$IM, MMPEABABIACMBIM K 0(1)OpMJIeHI/IIO TEXHUYECKOHN AOKYMCHTAIUU.
Ouenka 4 (xopouo) Bee 3a1aun penieHsl mpaBuiIbHO U camocTosTenbHo. [Ipu odhopminennn paboTsl
JOIMYUICHBI OIHI/I6KI/I 10 4aCTH COOTBETCTBUA Tp€6OBaHI/I$[M, MNPCABABIACMBIM K O(bOpMHeHI/IIO
TEXHUYECKON JOKYMEHTALNH.
Onenka «3auTeHo» 3aauy pelICHbl ¢ TOMOUIbIO IPENOAABATENS, IPU YCIOBUH XOPOILEro 3HaHUS
BOITPOCOB TEOPHH MO JAHHOU TEME.

3agaHus Ha NPAKTHYECKYIO padoTy
(Cm. nmanky «IIpakTudyeckue padoTbDy)
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3. ®OH/I OLIEHOYHKIX CPEJCTB /111 IPOBEJEHUA MPOMEXYTOYHOH
ATTECTAIIMH

3.1.  Marepuajbl IPOMeKYTOUHOI aTTeCTALMHU

Kpurepuu oneHku pesynbrara:

Ouenka S (oraimuHo) Ha Bce Bompock! OusieTa TaHbpl OJIHBIE U IPABUIIBHBIC OTBETHI; ClIeTIaH
CaMOCTOSITEIILHBIN BBIBOJ BceX (hOPMYII U IaHO MPABUIBLHOE TOJKOBaHUE (PU3UYECKOTO CMBICIIA
MPUCYTCTBYIOIINX B HUX BEJTUYMH M KO3(P(GUIIMEHTOB; TOKa3aHO YMEHHE, MTOJIH30BaAThCS
HOPMAaTUBHBIM MaTepHAIOM U 3HaHUE MeXayHapoaHol cuctembl eguHuy, (CU); mpuBeneHbl MpuUMEpPhI
MPUPOJIHBIX SBJICHUH, B OCHOBE KOTOPBIX JICXKAT H3JI0KCHHBIE MIPU OTBETE 3aKOHBI (PH3UKH.

Ouenka 4 (xopomo) He Ha Bce BOIpochl OMieTa IaHbI TIOJHBIE M MPABHIIBHBIC OTBETHI,
CaMOCTOSITEIILHBIN BBIBOJ BCeX (hOPMYII CICTIaH C HEKOTOPBIMHU OITHOKAMH U HE BCE MPUCYTCTBYIONTHE
B HUX BEJIUYHMH M KO3(PPUIIUESHTHI IPABUIHBHO UCTOJIKOBAHBI C TOYKU 3PCHUS X (PU3UUECCKOTO CMBICIIA;
MOKa3aHO YMEHHUE, MOJIb30BATHCS HOPMATHBHBIM MaTepUAJIOM U 3HaHUE MexayHapOaHOU CUCTEMBI
equaul (CH); mpuBeaeHbl MpUMephl MPUPOIHBIX SBJICHUN, B OCHOBE KOTOPBIX JICKAT U3JI0’KEHHBIE
P OTBETE 3aKOHBI (DU3HKH.

Ouenka 3 (ynoBiaerBopurteibHo) Ha Bce Bompochsl OuiieTa 1aHbl He IOJIHBIE OTBETHI; (POPMYIIBI
HAIMCaHbI C OIMIMOKaMH, HE IAHO MPABUIILHOTO TOJKOBAaHUE (PU3MUYECKOTO CMBICIIA TPUCYTCTBYIOIINX B
HUX BETMYHMH U KO3PPUIIUEHTOB; MOIHOr0 3HaHue enuHul CU HeT u SBHO BBIpAXKEHO HE YMEHHUE,
M0JIb30BaTHCS HOPMATUBHBIM MaTEPHAJIOM.

Ounenka 2 (HeyaoBieTBopuTeabH0) Hu Ha onuH Bompoc Ouiieta HET MOJHOTO U IMPaBUIBHOTO
oTBeTa; GOpMyJIbI HE HANMCAHBl WM HAIMMCAHBI HEBEPHO W HET MOHWMAaHHE (DH3UYECKOTO CMBICIIA
MPUCYTCTBYIOIIUX B HUX BEIMYUH U KO3()PHUIIMEHTOB; OJTHOE HE3HAHUE.

Ilepeuens BonpocoB Kk au(depeHIHPOBAHHOMY 3a4eTy MO IUCHUIINHE «DH3UKA»
ArperaTHble COCTOSTHUSI BEIIECTBA

bpoyHOBCKO€E nBUXKEHUE

Buasl rermioooMena

BryTtpeHnnss sHeprus tena. [lepBblil 3aKOH TEpMOAVMHAMUKH
Bonbr-amnepHas xapakTepuCTHKa IPOBOIHUKA

Bropoii 3akon HeroToHa

I'enepupoBaHue EPEMEHHOTO AIIEKTPUUYECKOTI0 TOKA

JlaBneHue ra3oB M )KUAKOCTeH. EquHuIbl n3MepeHus

JIBI>KEHME Tell B TPaBUTALMOHHOM TI0JIe

10 JlelicTBUE MarHUTHOTO TIOJISI HA ABIDKYIIUECS 3apsSHKEHHBIC YaCTHIIBI
11. /IlunaMuka KpyroBoro JIBHKEHUS

12. lucniepcust cBeta

13. IndnexTpuKy ¥ IPOBOJAHUKHU B BJIEKTPOCTATHUYECKOM I10JIe

14. 3akoH BCEMUPHOTO TATOTEHUS

15. 3axon Oma U1 3aMKHYTOI1 11enH ¢ 6aTtapeeil HCTOUHUKOB TOKa

16. 3axon Oma [T TOJTHON 3aMKHYTOM ETTH

17. 3axon Oma Ju1d yyacTka Lenu

18. 3akoH cOOOMAIONTUXCS COCYIOB

19. 3akoH coxpaHeHHsI UMITYJIbCA CUCTEMBI Tell

20. 3akoH coXpaHEHHs] MEXaHUIECKOH SHEPTHH

21. 3aK0H COXpaHEHUs SHEPTHHU ISl TEIJIOBBIX MPOILIECCOB

22. 3aKOHBI TUZIPABINKU — 3aKOH ApXxumezaa

23. 3aKOHBI TUAPaBIUKU — 3aK0H [lackans

24. 3aKOHBI OTPAKCHUS U TIPEIIOMIICHHS CBETA

25. 3BYKOBBIEC BOJHBI

26. 3meneHune TeMIiepaTyphl Tella IpH IEPEexo/1e U3 TBEPIOr0 COCTOSIHUS B Ta3000pa3HOe

CoNoOAWNE
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47,
48.
49.
50.
51.
52.
53.
. [loHATHE IEHTPOCTPEMHUTENBHOTO YCKOPEHHUS
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
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N300paxeHue npeaMera B IUIOCKOM 3epKajie

N3o0pakeHue mpenMera B pacCEUBAOIICH JTMH3E

N3o00paxeHune npeaMera B COOMpPArONICH JTHH3E

Nmnynbe MmaTepuanbHOM TOYKHU

Nmiynbc cuisl

HcTouHuk TOKa B 3JIEKTPUYECKON LIENH

KunemaTtuka BpamaTeabHOTO ABUKCHUS

Kunemaruka kone6aTeiabHOro JBUKCHUS

Kunernueckas sneprus

KITA

MarnuTHas UHIYKIUS

MarsHuTHO€ noJe 3JIEKTPUYECKOr0 TOKA

MexaHu4eCcKHre BOJIHBI

MoMeHT cuiibl

MontHocTh

MOMHOCTD 3JEKTPUUYECKOTO TOKA

HarmnpsikeHHOCTB 3JIEKTPOCTATUYECKOTO TTOJIS

OrnpezneneHre KOJIWYECTBA TEIUIA /711 HArPEBaHUs, TUIABJICHUS U UCHIAPEHUS Tell
Ormpenenenne CUibl TOKA U HAMPSHKEHUS MPU TTApaJIEIbHOM COSTUHEHUU ITPOBOITHUKOB
OrnpezenieHne CUiibl TOKA U HATIPSKEHUS [IPU MTOCJIEI0BATEIbHOM COCIMHEHUH MPOBOAHUKOB
OcHOBHBIE TApaMETPhI IBHKCHUS: TPACKTOPHUSI, Iy Th, IEPEMEIICHHUE, CKOPOCTh
IIepBbiii 3akoH HetoTOHA

[TonsiTve aOCOMOTHOTO MOKA3aTENs MPETOMIICHHS CPEIbI

[ToHsITHE MHUMOTO M IEHCTBUTEILHOTO N300pakeHUS IIpeIMeTa

[Tonsitue paboThI 25IeKTpUUECKOro 1moJjsi. [loTeHuan 31eKTpUYecKoro mois
[TonsTHe cuibl ToKa. XapakTEepUCTUKU MprOOpa i e€ onpeaeaeHus

[ToHsITHE TEIITOEMKOCTH BEILIECTB

[ToHsATHE HEHTPOCTPEMUTEIBLHON CHIIBI

IHonstue S1C

[TocTOSAHHBIN MarHUT U €r0 MarHUTHOE TOJIE

[ToTeHuunanpHas sHEPTUst

[TpaBuno OypaBunka

[IpaBuso neBol pyku g cuiibl AMnepa

Pabora cuinbl

PaBHOMEpHOE PSIMOJIMHEWHOE JBUKEHUE

Pamka ¢ TOkOM B OJTHOPOJTHOM MarHMTHOM T10JI€

PacceuBaroiue TMH3bI M KX TEOMETPUUYECKHUE XapaKTEPUCTUKU
Pacuer conpoTuBneHus dIEKTPUICCKUX TeneH

CBobosiHOE MajieHue Tel

CBOMCTBO pabOTHI CHITBI TSKECTH

Cuna tpenus

Cuta Tsxectu. Bec tena

Cuna ynpyroctu

Cuna, neiicTByroIIas Ha MPOBOJHUK C TOKOM B MArHUTHOM TTOJI€
Cobuparoiue TUH3BI K UX T€OMETPUIECKHIE XapaKTePUCTUKU
CoennHeHne NCTOYHUKOB TOKA

CornpoTuBiieHHe LIENH MPU NApAILIETbHOM COEIMHEHUN TPOBOIHUKOB
Temneparypa Tena

TennoBoe neicTBUE AIEKTPUUECKOTO TOKA. 3akoH Jlxoynsa-JleHna
TemnoBble IBUTaTEIN

Temnora u Temneparypa. EnuHuibl n3mepeHus

TpaekTopust IBM>KEHMS 3apsHKEHHOM YaCTULBI B MATHUTHOM T10J1€
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80. Tperwuii 3akoH HproToHa

81. Yckopenue

82. YcnoBue miaBaHus Tena

83. YciioBue paBHOBecHs Tella, IMEIOIIET0 OCh BpaLCHUS
84. ®opmynbel TOHKOM TUH3EL. OnTHYECKasl CHjia JTNH3BI
85. DJIC B mpoBOIHUKE, IBIKYIIIEMCSI B MATHUTHOM T10JIE
86. Dnexrpusanus Tein. 3akoH Kynona

87. DnekTpuueckas EMKOCTh

88. DnexkTpuueckuii Tok

89. DHeprus

90. SIBneHuUE MOIHOTO BHYTPEHHETO OTPAKEHHS
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