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BBenenune

1. HasHadyenue: i1 NPOBENEHMS TEKYyLIETO KOHTPOJS YCIEBAEMOCTU M IPOMEKYTOYHOMH
arrecTauuu no aucuuiuinHe «@Pusmka». TeKymmuid KOHTPOJb YCIEBAEMOCTH II0 JIaHHOU
JUCLUIUIMHE — BHUJ CHCTEMaTU4YECKOM IPOBEPKU 3HAHUM, YMEHHI, HABBIKOB CTYIEHTOB.
3amauaMy TEKyIIET0 KOHTPOJIS YCIIEBAEMOCTH SIBJISIFOTCS MOJTydeHHE NEPBUYHON HH(DOpMAITUIO O
XOJ€ M KayecTBE OCBOCHUS KOMIIETEHLUH, a TakkKe CTHUMYJIMPOBAaHUE DPETYJIAPHOU
[eJIeHaNpaBIeHHOW paboThl  cTyneHToB. Jlns  (QopMHpOBaHUS  ONPENEICHHOTO  YPOBHS
KOMIIETEHIIU .

2. ®OC sBnseTcsl NMPUIOKEHUEM K IporpaMMme AUCUUIUINHBI «DPU3MKa» U B COOTBETCTBUM C
00pa3oBaTeIbHON MPOTPAaMMOM BBICHIETO 00pa30BaHUs IO HarpaBieHUI0 moaroroBku 13.03.02
DJEeKTPOIHEPreTHKA U STEKTPOTEXHHKA.

3. Pazpabotuuk: CelpoBarckas B.M., nouent xadenpsl ['ymaHUTapHBIX U MaTEeMaTHUYECKHUX
JUCLUIUINH

4. IIposenena skcneprusza POC.

UieHbl 3KCIIEPTHOW IPYIIIBIL:

[Tpencenarens: [amkoBckuit A.B. 3aBenyronmii kadbeapoil TyMaHUTAPHBIX U MaTeMaTHYECKHX

NTUCHHUILIMH
UieHbl 3KCIIEPTHOW IPYIIIBL:

MenpunkoBa E.H. — 3aMectuTesh aMpEKTOpa IO y4eOHO-BOCIHUTATEILHOM

pabore HTU (dbmmman) CKDVY;

Koamaes A.M. — s3asenyrommii  kadeapoil HMHGOPMAIMOHHBIX  CHCTEM,

DJIEKTPOIIPMBOJIA Y aBTOMATHKH.

IlpencraBurens opranuszanmu — pabdoromarens Ocrtanmenko H.A., — xamaujgar

TEXHUYECKUX HAVK, Benyimi nnxenep-koHcTpykTop Kb moneprusammu OO0
KUDIT  «Duepromepay dwman  AO  «DIEKTPOTEXHUYECKHE  3aBOMIEI
«DHepromepa

DKcnepTHOe 3akioueHue: GoHI OlleHOUHbIX cpencTB cooTBeTcTByeT OIl BO mo HampaBneHuto
noarotoBku 13.03.02 DnekTposHEpreTka U AJIEKTPOTEXHUKA M PEKOMEHAYETCS s
OILICHUBAHMS YPOBHSI C(HOPMUPOBAHHOCTH KOMIIETCHIIMU MPH MPOBEICHHH TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH M MPOMEKYTOYHOU aTTECTAIUN CTYICHTOB 110 TUCIUTUTHHE «DH3uKay.



1. Onucanue noka3aresieii 1 KpUTepHeB OLEHNBAHMS HA PA3JIHYHBIX 3Tanax

HX (l)OpMHpOBaHI/IH, OIMUCaHMC IIKAJ OICHUBAHUA

Kommerenimsa

(un),
UHAUKATOP(BbI)

YpoBHH c(HOPMHUPOBAHHOCTH KOMIIETCHIIUH (1i1)

MunnMaTbHBIH
YpOBEHb HE
JTIOCTUTHYT

(HeynosnerBopur
€JIHHO)
2 Gamta

MuHUMaTbHBIN
YpOBEHb
(ynosneTBopuTe
JILHO)

3 6amna

Cpennuit
YPOBEHB

(xoporo)
4 Ganna

Bricokuit
YpOBEHB
(oTIIMYHO)
5 OamnoB

Komnemenyun: OIIK-3 - Cnoco0GeH NPUMEHSATh €CTECTBEHHOHAYYHbIC U OOIIEHH)KEHEPHBIC 3HAHMUS,

METO/IBI

MAaTEMATHYECKOTO aHajinu3a MW MOJACIIMPOBAaHMA,

HCCIIeIOBaHMUS B MPOQECCUOHATBHON AEATEILHOCTH

TEOPETUYCCKOI'O MU OKCICPUMCHTAJIBHOI'O

NI-5 onk-3 HE 3HAeT OCHOBHBIC | YaCTUYHO 3HAET | IOHUMAeT M 3HAET | MOHHMMAaET, 3HaeT,
Auanuzupyer ¢dusnueckue SIBICHUS U | OCHOBHBIE OCHOBHbIE aHAIU3UPYyeT
OCHOBHEIE OCHOBHBIE 3aKOHBI | (hu3HUECKUe ¢busnueckue OCHOBHEIE
(busnueckue MEXaHUKHU, SABJICHUS U | SABICHHUS u | dusuueckue
SIBIICHUS U | TEpMOJMHAMUKH, OCHOBHBIE 3aKOHBI | OCHOBHBIE  3aKOHBI | SBJICHUS u
OCHOBHBIE JNIEKTPUYECTBA U | MeXaHHKH, MEXaHHUKH, OCHOBHBIC 3aKOHBI
3aKOHBI MarHeTusma TepMOIMHAMHKH, TEPMO/IMHAMHUKH, MEXaHHUKH,
MEXaHHUKH, SJIEKTPUUECTBA U | DJIEKTPUYECTBA U | TEPMOIHMHAMUKH,
TEPMOANHAMHUKH, MarHeTu3Ma MarHeTusma JJIEKTPHYECTBA U
3J'IeKTpI/I'-leCTBa nu Mar"HeTtusma
Mar"HeTusma
WJ-6 onk-3 HE YMET NnpuMeHsTh YacTUYHO YMET yMET NIPUMEHATh aHAM3UpYyeT u
HPUMEHATE 3aKOHBI B BAKHEHIIINX IPUMEHSATH 3aKOHBI B YMET NPHMEHSTH
33K0HBE B MPAKTUYECKUX 3aKOHbI B BaYKHEHIITNX 3aKOHBI B
BaKHCUIINX HPUIIOKECHUAX; HE BaKHEHUIIINX MNPAKTHYECKUX BAOKHEHIINX
npaKmqecmx. MIPUMEHSET OCHOBHBIE IPaKTHIECKHX IPHIIOKEHUSAX; MPAKTUYECKUX
NPHIOKCHUAX; MEeTObI PU3NKO- TPHIIOKEHHSX; He | IPUMEHsET MPIWIOKEHUSX;
OPUMCHSCT MaAaTEMAaTHUYCCKOI'0 aHajin3a IIPUMEHSIET
OCHOBHBIE JE—— TIPUMEHSIET OCHOBHBIE METO/IbI OCHOBHEIG METOMMI
MeTo/bl (U3UKO- poeCCHOHATBHBIX 3a7a4 OCHOBHBIC ¢usnxo- ¢uzuko-
MATEeMATHIECKOT METONbI  (PU3MKO- | MATEMaTHYECKOTO MATEMATHICCKOrO
0 aHanmsa s MaTEMaTUYECKOTO | aHaIW3a JJIs AHATH3A i
peueHus aHajau3a ISl | peleHust pelwenns
npoecCHOHANBH peuienus poheCcCUOHATBHBI npo(eCcCUOHANTBHBI
BIX 3a/1a1 mpoecCHOHANBH | X 3a7a4 X 3a/1a4

BIX 3aJ1a4

OILIEHOYHBIE CPEJICTBA JJIS1 IPOBEPKH YPOBHSI C@OPMHUPOBAHHOCTH
KOMIETEHIIMA

Homep
3aiaHus

IIpaBuabHBIN OTBET

Copep:xanue Bompoca

Kommer
eHIUS

3PO-2

1. ckopocTh
2. Bpems

4 .macca
5. 00BpeM

Y cTaHOBUTE COOTBETCTBHUE:

3.yckopeHue

a) Im/c? b)c com® d)M/. e)kr

OIIK




YcTaHOBUTE COOTBETCTBUE:
1. pmuHa

2. pabora

3. cuna Toka

4. remneparypa

a)[Ixk b)A ¢) Kd) m e)xkr

OIIK -3

YcTaHOBUTE COOTBETCTBUE:
1. mromaas

2. yrioBasi CKOPOCTb

3. YyIJI0BO€ YyCKOPEHUE
4.cuna

a) H b) pa,a/ cex ©) pa,a/cz d)

OIIK -3

VcTanoBUTE COOTBETCTBHEC:
1. IIOTHOCTH

2. IaBJIICHUE

3. uMIyJanc

4. nepuon

a) Tla b) KT*M/c o) ¢ d)KT/ g

OIIK -3

Pacrosioxkute B MOpsaKe yObIBaHUS
3HAYEHMs CKOPOCTH TelNa:

1. 54 ¥M/yac

2. 20 M/,

3.36 M/,

4.5 M/,

OIIK -3

Pacriosioxute B MOpsaKe yObIBaHWS
3HAYEHMs CKOPOCTH TelNa:

1. 48 KM/yac

2. 96 ¥M/yac

3. 108 KM/

4,300 M/yp

OIIK -3

F. =kmq=0.02*2000xr* IOM/C2
=400H

I'py3 Maccoit m= 2T paBHOMEpPHO
JIBIKETCS TI0 TOPU30HTAIBHOMY IIIOCCE.
Hatitu cuny Tsru aBTOMOOWIIS, €CIn
KO2(DPUIMEHT CONTPOTHUBIICHUS
nBrkennio k=0.02

OIIK -3

tZ
S:vo*t + qT

S=20M/ * 3 + -

=105m

Teno 6pocuiin BEpTUKAIBHO BBEPX C
HavanbHOU ckopocThio 20 m/c. Kakoit
Iy Th TeJlo mpoiiaer 3a 3 ¢? Cuurarh, 94TO
g =10 M/c?, COpOTHBIEHNEM BO3LyXa
npeHeOpeyb.

OIIK -3

A=0.02Mm
V=-0,02sin%=0,02"/¢

[To 3amaHHOMY ypaBHEHHIO
TapMOHHUYECKOTO KOIeOaHus
OTIPEJICIIUTE AMILTUTYIy 1 CKOPOCTh
KOJIEOTFOIIEHCST MaTepHalibHOU

T
ToukH: X=0,02cos Em

OIIK -3




10

A=F*S
A=200H*10m=2000/1x

BykcupHBIi KaTep TSHET OapKy CHITOHN
200 H. Kakyto paboTy coBepIraet
karep HamyTtu 10 ?

OIIK -3

11

75 KM/, y =20"/c
_ V=V _ V=V

T = a =

u a t
20M/.
5c /C2

Boautens aBTOMOOWIISI, JBUTABIIETOCS
CO CKOpPOCTBIO 72 KM/4, Haxajd Ha
TOPMO3, B pe3yJIbTaTe Yero aBTOMOOHIIb
yepe3 5 ¢ ocraHoBwica. Omnpenenure
CpeqHee YCKOpEHHE aBTOMOOWIS B
nporecce TOpMoxKeHus (M/c?).

OIIK -3

12

T=27n \/Z =27 \/§=4n
q q

YBenuuutcs B 2 pa3. [lepuon ot
Macchl He 3aBHCHUT.

Anuny u Maccy
MaTeMaTHYEeCKOTO MasiTHUKA
yBelIMuMBaloT B 4 paza. Bo
CKOJIBKO pa3 U3MEHHUTCS IEPHOA
KoJIeOaHUH MasTHUKA?

OIIK -3

13

Kakas pusndeckas BennunHa
OTIPENIEIISAETCS C TIOMOIIBIO PHIYAKHBIX
BECOB.

1. IIOTHOCTH

2. Bec

3. macca

4. 00neM

OIIK -3

14

Uto U3 HIKENePEUHCICHHOTO SBISIETCS
(pM3MIEeCKUM SIBIICHHEM, a He
BEITUIUHON?

1)daBiieHue BHYTPH KHUIKOCTH.
2)/laBrneHne KUAKOCTH Ha CTCHKH
cocya.

3)BeicoTa cTos0a KUIKOCTH.
4)YBenuueHue NaBICHUS KUIKOCTH C
TITyOUHOM

OIIK -3

15

Kakas npucraBka B Ha3BaHHE €IHHUIIBI
(u3nUecKol BETMUNHBI O3HAYAET e€
MUJUTUOHHYIO JTOJTIO:

1.memu.

2.CaHTH.

3. MumH.

4. MHKDO.

OIIK -3

16

BexTop nepemenenust 3To
HaIIpaBJICHHBIN OTPE30K MPSIMOH,
COCIUHAIOIINY HAYaIbHYIO U
KOHEYHYIO TOUKH JIBUKECHHUS.

Haiite onpeaeseHue
nepeMenieHus

BEKTOpa

OIIK -3

17

SBneHue coxpaHeHust CKOPOCTH
TeNna IMPH OTCYTCTBHU BO3ACHCTBUSA
Ha HEro APYTHX TeJl Ha3bIBAaeTCA
UHEepLUen

[aiite onpeneneHre HHEpUUU

OIIK -3

18

Becom Tema

pacTATUBaeT HUTh MOJBECA.
P =m*q

Ha3bpIBACTCA CHJIa C
KOTOpOﬁ TCJIO AABUT Ha OIIOPY WA

JlaiiTe onpesesieHHe Beca Tena

OIIK -3




19

MoIHOCTHIO Ha3bIBACTCS BETHYMHA,
XapaKTepHU3yromiasi OLICTPOTY
BBITIOJTHEHUS pa0OThI

N=4/;

[aiite onpeneneHre MOIHOCTH

OIIK -3

20

CyIliecTBylOT  Takue CUCTEMBI
OTCUeTa, OTHOCUTEIBHO KOTOPKIX
MaTepualbHas TOYKA WK  TEJO
COXpaHSeT COCTOSHHE TIOKOS WIIN
PaBHOMEPHOTO MPSIMOJTMHEHHOTO
JIBUKCHUS, oKa BHEIITHUE
BO3JICHCTBUSA HE BBIBEAYT €€ U3
3TOTO COCTOSHHISL.

JlaliTe onpejieneHne MepBoro 3aKoHa
Hrrotona

OIIK -3

21

YckopeHne TpPHOOPETEHHOE TEIOM
TIPSIMO MPOTIOPITHOHATBHO
paBHOJACUCTBYIOIIEN  BCE€X  CHII,
MPUJIOKEHHBIX K TEIy W 0OpaTHO
MPOMOPIIMOHAIBHO Macce:

a:F/m

JlaliTe onpejieieHre BTOPOTO 3aKOHA
Hrrotona

OIIK -3

22

Cutbr c KOTOPBIMH
B3aUMOJICUCTBYIOT ~ Tela  Bcerma
PaBHEI o BETMYMHE u
MPOTHUBOIIOJIOKHBI 110 HATPABICHHUIO

F,=-F,.

[laiiTe onpeneneHne TPETHETO
3akoHa HerotoHa

OIIK -3

23

Cunoii Ha3pIBaeTCs pU3NIECKast
BEJINYMHA, SBIIIOIIASICS MEPOH
BO3/IEHCTBUS Ha TEJIO CO CTOPOHBI
JIpYTHX TeJ, B pe3yJbTaTe KOTOPOro
TEJIO IPUOOPETAET YCKOPEHHE.

HaiiTe onpeneneHue Cuibl

OIIK -3

24

Maccoii Ha3pIBaeTCs CKajspHas
(bu3rueckas BEeIMYNHA, KOTOpas
SBJISIETCS MEPOM MHEPTHOCTH Teja U
rPaBUTALIMOHHOTO B3aUMOJIEUCTBUA.

JlaiiTe ornpeesieHHe Macchl

OIIK -3

25

OHeprus HasbIBaeTcs (U3NUECKast
BEJINYMHA, XapakTepHu3youas
CIIOCOOHOCTD TeJla WM CUCTEMBI Tell
coBepwaTh padoTy.

JlaiiTe onpeneneHre >HEPruu

OIIK -3

26

MaremaTHu4ecKuM MasTHUKOM
Ha3bIBaETCA IIapUK Majoro pazMepa,
IMOIBCIICHHBIN Ha JIIUHHOM,
HEBECOMOM, HEPACTSIKUMON HUTH

JlaiiTe onpeneneHre MaTeMaTU4eCKOro
MasITHUKA

OIIK -3

27

Cuia B3aUMOJICHCTBHS MEKITY
TEeaMU IPOTIOPIIMOHAJIbHA
MIPOU3BEJICHUIO MacC ATHX TEJ H
00paTHO MPOTIOPITHOHATEHA
KBaJpary pacCTOSHUS MEXIY HUMU.

JaiiTe onpeseneHue 3aKOHa
BCEMHPHOT'O TATOTCHHUA

OIIK -3
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28

Hedopmanmeii Ha3pIBaeTCA
M3MEHeHHe pa3MepoB U popm Tena
TOJT IEWCTBUEM BHEITHUX CHIL

Haiite onpenenenue nehopmMaruu
Tena

OIIK -3

29

B mpeaenax ynpyroctu cuia
YOPYTOCTH MPSIMO
MPOIOPIIMOHANIbHA Ie()OpMaLIuy WU

cmemenno. F, - =—kAx

Haiite onpenenenne 3akona ['yka

OIIK -3

30

Kunernueckoii 3Heprueit
Ha3bIBAETCAd MEXAHUUECKAs SJHEPT U,
00yCIIOBIIEHHAs IBIKEHUEM Tea

Jaiite KUHETUYECKOH

SHEPrUH

omnpe/ieeHue

OIIK -3

31

Pabora - 3TO CKaJIIpHOE
NpOM3BE/ICHHE BEKTOpPa CHIIBI, Ha

BekTop nepemMerneHus. A=F*S

JlaiiTe onpenenenre paboOThI

OIIK -3

32

MoMeHT cuIbl Ha3bIBAETCS
MIPOU3BEICHHUIO CHUJIBI Ha 1ieuo, d —
IJIe40 — KpaTyaiilliee pacCTOSHUE OT
OCH BpallleHHs 10 TUHUH JeHCTBUS
CHUIBL.

Haiite onpeneneHne MOMEHTA CHUIIbI

OIIK -3

33

CKOpOCTBIO TeJIa Ha3bIBACTCS
(1)H31/I‘I€CK351 BCJIMYMHA paBHAaA
OTHOIIICHUIO TIEPEMEIIICHUS Tela K
MPOMEXYTKY BPEMEHH, B TCUCHUU
KOTOPOTO MPOH30IILIO 3TO
nepeMenicHue

Ar
Y

JlaiTe onpesiesieHue CKOPOCTH Tena

OIIK -3

34

IToTenuumansHOM
Ha3bIBACTCA SHEprus KOTOpas
3aBUCHT oT B3aMHOTO
PACIOJIOKEHUSI TeN WIM dYacTeil
OJTHOTO | TOTO ke Tena. W = mgh

SHepruen

Jaiite
SHEPTUU

OTIPpENICIICHNE TIOTCHIINATHLHOM

OIIK -3

35

B uzonupoBaHHON 3aMKHYTOU
CHUCTEME N3MEHEHUS MEXaHNUECKOM
SHEPI'UH HE ITPOUCXOINT.

W, +W, = const

Kak 3ByuuT 3akoH
MIpEBPAIEHUS DQHEPTUH

COXpaHEHUS W

OIIK -3




Kak  3Byuutr 3akoH  coxpanenus | OIIK -3
HMITYJTbCa
BekropHasi cyMMa UMITyJIbCOB Te,
COCTABJISIFOIINX 3aMKHYTYIO CHCTEMY
36 HE MEHSETCS C TEUCHUEM BPEMEHU
MIpH JTFOOBIX ABMKEHUSX U
B3aUMOJICHCTBUSIX ATUX TEI
P =Ym=#*v = const
Haiite omnpenenenue Broporo 3akoHa | OITK -3
HeroToHa JUISL BpalIaTeIbHOIO
VYrioBoe ycKopeHue Bpallaroerocs
JIBYKEHUS
TeJa OpsSAMO IPONOPLHOHATBHO
CyMMapHOMY MOMEHTY CHII,
MIPUJIOKEHHBIX K HEMY, U 00paTHO
37 MPOMOPLIMOHATBEHO MOMEHTY
HWHEPINH TeJIa OTHOCUTEIHHO
. M
HEMOJABIXKHOU OCH. & = —
MomenTom unHepuuu TBephoro tena | Jaiire onpenenenue momenta nuepuuu | OIIK -3
Ha3bIBaeTcs (hu3nyecKkas BeTNInHA TBEPIOro Tea
38 XapaKTEPU3YIOIIas MacCy Tela U
XapakTep pacupeeIcHus
OTHOCUTEIBHO OCHU BPAILCHUSA
[=Ymx*r?
. . | Haiite onpenenenne 3akona coxpanenus | OIIK -3
B nsonnposanHOH  3aMKHYTOH HMITyJIbCa B 3aMKHYTOH CHCTEME.
CHUCTEME MOMEHT HUMITyJIbca (MOMEHT
KOJIMYECTBA JIBVKCHUS)
39 COXpaHSETCA, T.€. HE HU3MEHSIETCS C
TEYCHUEM BpPEMEHHU.
L=I" » = const
[Haiite ONpeAcIICHUE ocHoBHoro | OIIK -3
dL — M - OcHOBHOE YpaBHEHUS] AWUHAMHUKU BpallaTeIbHOTO
40 dt JIBYKEHUS
YpaBHEHUE NTUHAMUKHU
BpaLIATEIbHOTO ABUKCHUSL.
3®0-3
YcranoBute cootBerctBue  Mexay | OIIK -3
(uznyeckumMu BEITUYMHAMU u
npubopamMu ULl  HU3MEpPEHUs ITUX
BETTUYHH.
A-4 ®U3NYECKUE BEJNYMHBL:
B-3 A. 3JIEKTpUYECKUH 3apsiz
C-1 B. snexTpuueckoe HampsHKeHHE

C.cuna 3IeKTpUIECKOTO TOKa
ITPUBOPBI
1. ammepmeTp 2. KaJIOpUMETP
3.BoIbTMETD 4. DIEKTpOMeETp 5.
MaHOMETpP




A-1
B-2
C-4

YCTaHOBUTE COOTBETCTBUE MEKIY
(1)I/I3I/I‘IGCKI/IMI/I BCIIMYMHaAMU u
equHAnamMu dtux Beanynd B CU.

A. Pabota Toka 1.JDKOVJIb
(1K)

b. MomHocTs TOKa 2. BATT
(BT)

C. Cuna Toka 3. BOJIBT

OIIK -3

VY CTaHOBHUTE COOTBETCTBHE MEXKIY
HaWMEHOBAHHMEM U CHHUIIAMH
N3MEPCHHA OCHOBHBIX ITapaMETPOB
SJIEKTPUUECKOH 1IeTHn:

1. MHayKTUBHOCTH A.
®dapan

2.EMKocTs b. I'enpu
3. Hampsixenue B. Bebep
4. MarauTHbIN MOTOK I'. Boabt

OIIK -3

1-0
2-a
3-B

YcTaHOBHTE COOTBETCTBUE MEXKTY
MOHSTHSMH JICBOTO U TIPABOTO
CcTOJIONA:

1.BOBTMETp, aMIIEPMETP
2.ammep, BOJbT

3.HanpspKEHUE, COPOTUBIICHHE
a)eIMHUIIBI U3MepeHus, 0)
U3MEPUTEILHBIC IPUOOPEI, B)
buznyecKre BeTHUHHBI

OIIK -3

® © O™

YcraHoBUTE BEPHBIN NOPSIAOK
OCYILIECTBIJICHUS U3MEPEHUSL:

a. IIpoBenenue N3MEPUTEIBHOTO
IKCIIEPUMEHTA

6. [TocTaHOBKa H3MEPHUTEIBHOM 3a/1a4H
B. O0paboTKa SKCIIEPUMEHTAILHBIX
JTaHHBIX

r. [InanupoBanue u BBIOOp MeTO
M3MEPEHHUSI

OIIK -3

Pacnionoxxute B opsiake yObIBaHUS:
TEeMIEpPaTypHI:

1.120°C

2.5°K

3. 325°C

OIIK -3

I=ur (1) R:Pé )
_Us _6.8+05
" opl T0.017%100

Onpenenure CHIy TOKa B METHOM
poBoIHUKE ceueHuM 0,5 MM2,
ecnu qiuHa npoBoaHuka 100 M, a
HaIpsKEHUE Ha €r0 KOHIaX PaBHO
6,8 B.

OIIK -3

11 U
Rep L s# g R=Y
S R U I

_ 0.055%3%0.04

S =0.0013MMm?>

[To BodB(ppaMOBOI IPOBOJIOKE UTHHOM
3 M IIpOTEKaeT IIEKTPUUECKUN TOK
cuioii 0,04 A. [IpoBosioka HaXOdUTCS
noJ1 HanpsikeHueM 5 B.

Omnpenenute BEIMYNHY MIIOMIAIN
MIOTIEPEYHOr0 CEYEHHS ITPOBOJIOKH.

OIIK -3




12B
I= Ul/Rl Zm20,6A
U=U1+U2

12B+18B=30B

U 30B
R== R=——=50m
I 64

IIpoBomuauKH compotuBieHreM 20 OM
n 30 OM coenMHEHEBI
nocienoBaTensHo. HanpsikeHue Ha
KOHI[aX TIEPBOTO MIPOBOTHUKA PABHO

12 B. Onpenenure HanpsHKCHHE,
COTIPOTUBJICHHUE U CHJIY TOKA B LIEMU HA
BTOPOM IIPOBOJHHKE

OIIK -3

10

I[J'IH nmapauICJIbHOI'O COCTUHCHUA

=1, + I, =0.5+1 =1.5A

U=U, = U, U=R,*I, = 180M*0,5A
=9B

R,=—=—=9%0M

U 9B
I 1A

JlBa MpoBOJHMKA COEAUHEHBI
napasuienbHo. Cuiia ToKa B IEpBOM
npoBoaHuKe pasHa 0,5 A, BO BTopoM
— 1 A. ConpoTuBieHue NepBoro
MIPOBOTHUKA cocTaBiseT 18 Om.
Onpenenurte CONPOTHUBIEHNUE BTOPOTO
NPOBOAHMKA M CHITy TOKa Ha BCEM
ydacTKe Lenu

OIIK -3

11

F=mq r=h A=F*r=mqh
A=1*10*10=100L;

lNantens maccoit 1 kr nagaer ¢
BbIcOTHI 10 MeTpoB. Kakyto paboty
COBEPINACT CHJIA TSKECTH?

OIIK -3

12

A= F*r=F*h

JlepeBeHCKHUIt )KUTENb TOJTHUMAET
BeJIpo U3 Kosoana 3a 20 cexyHn,
JIEUCTBYS ¢ TOCTOsTHHOM cuioit 80 H.
I'my6una xomoamna pasaa h=10 m.
Kakyro MOIIHOCTB pa3BUBAET
YeJI0BeK?

OIIK -3

13

BoabT™MeTp CityXKuT. ..
1.00Hapy>keHHE B IPOBOIHUKE
JBIDKEHHS 2JIEKTPOHOB
2.M3MepeHHe CUIIbI AIIEKTPHIECKOTO
TOKa

3.moazepKaHue B IPOBOTHUKE
JI0JITOBPEMEHHOTO TOKa
4.M3MepeHue IEKTPUIECKOro
HalpsDKEHUS

OIIK -3

14

SJICKTPUYCCKOC I10JIC

Korna snexkrpuyeckne 3apsibl
HaXOJSATCS B ITOKOE, TO BOKPYT HUX
oOpa3yercs:

~-MarHUTHOE I0JIe

-3JIEKTPUYECKOE U MarHUTHOE TOJIe
-3JIEKTPUYECKOE I10JIe
-TPaBUTALMOHHOE T0JIE

OIIK -3

15

Uro npeacTaBisitoT cooon
MarHUTHbIE TUHUA MarHUTHOTO
HOJIs1 IPSIMOTO TOKa:
l.okpyxHOCTH

2.3JTUTICHI

3.3aMKHYTbI€ KPUBBIE,
OXBaTHIBAIOIINE TIPOBOHUK

OIIK -3

16

CyMMapHBIi 3apsii 3ICKTPUUESCKU
M30JIMPOBAHHOW  CUCTEMBI  HE
HU3MEHSETCS.

ChopmynupyiiTe 3aKOH COXpaHCHUS
3apsaa

OIIK -3




ToueyHBIM 3apsIIOM Ha3BIBACTCS Jaiite onpeaeseHue TOUe4HOro OIIK -3
17 3apsSKEHHOC TCJ10, pasMepaMu 3apsga:
KOTOPOT'0 MOYKHO MpeHeOpedb Mo
CPaBHEHHMIO C PACCTOSHUSIMH OT 3TOTO
TeJIa 10 APYTUX 3apsDKEHHBIX TeIl.
Cuia B3aUMOJIEfiICTBUSA TOUYEYHBIX Jaiite onpenenenne 3akoHa OIIK -3
18 3apsi/i0B NIPOLIOPLMOHANIbHA BelnuIuHe | KyoHa:
B3aUMOJICHCTBYIOLINX 3apsI0B U
00paTHO MPONOPIIMOHATIBHA KBAAPATy
paccTosiHUSL MKy HUMH, T.€.
A
F =k———
8 R 2
&
Hanps:KeHHOCTBIO 3JIEKTPUIECKOTO [aiite onpeneneHue OIIK -3
TI0JIs1 HA3bIBAETCS BEKTOPHAs HAIPSXKCHHOCTHU 3JICKTPUYCCKOT'O
19 BEJIMYMHA paBHasg OTHOLICHUIO cuibl, | HOJIA:
JeMCTBYIOMIAsl Ha 3apsil K BEJINYUHE
3TOTO 3apsiza.
- F
E=—
9
OObeM NaHHOH MacChl rasa MpsAMo Jaiite onpenenenue 3akona I'en- OIIK -3
20 MPOMOPLUHOHANICH a0COIIOTHON JTroccaxa:
TeMIIEpaType NPHU HOCTOSHHOM
Vi _Th
JaBJCHUH — = —
V2 T
JlaBnenue 1aHHOW MaccChl ra3a [aiite onpenenenne 3aKkoHa OIIK -3
MIPOMOPIIHOHAIEHO a0COTIOTHON Hlaps:
21 TEMIIEpaType NPHU HOCTOSHHOM
Pp_ T
o0beMe. — = —
P, T
I[pousBeneHNe NaBIeHNs HA 00beM Haiite onpenenenue 3axkona boitna- | OIIK -3
JIAHHOM Macchl Ta3a eCTh BEJINYMHA Mapuotra:
22 MOCTOSIHHAS IIPY HEM3MEHHOM
TeMIeparype
piVi=p2V>unu pV = const.
Onun Mons m1000ro ra3a 3aHUMaeT JlaiiTe onpenenenue 3akona OIIK -3
OIMHAKOBBIA 00bEM IIPH HOPMAIBHBIX | ABOraapo:
23 ycnosusax. B onnom More Bemectsa

YH1CJIO MOJICKYJ BCETAa paBHO

N, =6,02210% ——

MO
(mocrositHHast ABorazupo)




IpousBeneHue naBlICHHS Ha 00BEM, Jaiite onpenenenye ypaBHEHUs OIIK -3
24 OTHECEHHas K a0COIOTHOM COCTOSIHUS UIECAILHOIO ra3a
TeMIICpaType €CTh BEIMYNHA (ypaBHeHHe KnaneﬁpOHa):
MIOCTOSTHHAS JIJIs1 TAHHOM Macchl ra3a
(ypaBHenue Kiarmetipona).
— = const
T
3anuIrMTe OCHOBHOE YPaBHEHUE OIIK -3
25 pV =NkT N,k=R MKT uneanbHOro rasa:
m Lo
pV=—RT R=831—""—"—
y7; monv- K
OOmuiee naBnenre cMecw rasos paBHo | JlaiiTe OnpeieNieHue 3aKoHa OIIK -3
26 CyMMe MaplfaIbHEIX TaBJICHH, HanbroHa:
IMPOU3BOJUMBIX Ka)KABIM I'a30M B
OT/ICIbHOCTH.
pP=p tp,+..+p,
TepMoauHaMuKa — 3TO pasesn Maiite onpeneneHue OIIK -3
(1)I/I3I/IKI/I, B KOTOPOM HM3y4aroT TEPMOAUHAMUKU::
27 3aKOHOMEPHOCTH TEIUIOBOH (POPMBI
JIBIDKCHHS MaTePUH
TepMoaMHAMUYECKON CHCTEMOM [aiite onpenenexnue OIIK -3
Ha3bIBalOT COBOKYITHOCTbH TEPMOJIUHAMUYECKON CUCTEMBIL:
28 MUKPOCKONINYECKHUX TCJI, KOTOPLIC
MOTyT 0OMEHUBATHCS MKy COOOU U
C BHEUIHEH cpeioi BEIeCTBOM U
SHEprueu.
MOXHO U3MEHHUTH JIByMS Iy TSIMHU: Kakx MOXHO M3MEHUTH OIIK -3
29 1. Iyrem Teruionepenayn — coobIas | BHyTPEHHIOIO SHEPIUIO
KOMMYeCTBO TerioThl O (JIk). TEPMOJIMHAMHYECKON CHCTEMBI:
2.CoBepmuB padoty. Ecnu cucrema
cama COBEpIIHUT paboTy, TO OHA
CUUTACTCSI MTOJOKUTETHHOU (+A4).
Ecnu pabota coBepiaercs HaJ
CHUCTEMO, TO paboTa oTpHIIaTeIbHA (-
A).
[MoxBoIMMOE K CHCTEME TETUIO HAET JaiiTe onpenenenre nepBoro OIIK -3
30 Ha U3MEHEHHE BHYTPEHHEi SHEprun 3aKOHa TEPMOJIUHAMUKHU:
cuctembl AU 1 coBepIIeHHE CUCTEMON
paboTel A MPOTHB BHEIIHUX CHJL. dQ
=dU + dA
Bropoe Hauazo TepMOIHHAMUKH Jaiite onpenenenrue BTOPOTO OIIK -3
copmyimposa Takxke Kiaysnyc: 3aKOHA TEPMOJIUHAMHKH:
31 Terutora HUKOTJa HE MOXKET

HEepEeXOANTH caMa co0O¥ OT Tel ¢
0ojee HU3KOHN TeMIiepaTypoil K Teaam
c OoJiee BEICOKOH TeMIepaTypoil.




32

3aKOH B3aUMOJICHCTBUS 3apS/I0B:
OnHOMMEHHO 3apsKeHHBIE
OTTAJKHUBAIOTCS, PA3HOMMEHHO
3apsHKEHHBIC TIPUTSATUBAIOTCSL.

JlaliTe onpeneneHue 3akoHa
BBaHMOHCﬁCTBHﬂ 3apsaa0B:

OIIK -3

33

Anrnuiickuit yuensiii @apaneit
c(hopMyJTUPOBAN 3aKOH COXPaHEHHS

n
3apsIIOB: Zqi = const
i=1

Anrebpandeckasi cymma
3JIEKTPUIECKUX 3aPSIOB JTFOO0H
3aMKHYTOH CUCTEMBI OCTAETCs
HEM3MEHHOH, Kakue OblI MPOLeCCHl HH
MIPOUCXOIUIIN BHYTPU 3TOH CHCTEMBI.

[aiite onpeneneHue 3akoHa
COXpaHEHHMs 3apsI/I0B:

OIIK -3

34

[puHOUn cynepno3uuum Win
HAJIOKEHHUS TIOJIeH: HAIIPSXKEHHOCTh

E - pesynvTupyromero moss
C03/1aBa€MOT0 CUCTEMOH 3apsI0B
paBHa T€OMETPUUECKON cCymMme
HaIpsHKEHHOCTEH MOoJIeH,
CO03/1aBaeMbIX B IaHHOW TOUYKE
KaXKIBIM W3 3apAI0B B OTIEITHHOCTH.

E=E +E, +..+E,.

B 4em 3akirouaercs NpUHINT
CYIIEPIIO3ULINH TTOJIEH

OIIK -3

35

IToTox BekTOpa HAMPSKEHHOCTH Yepe3
3aMKHYTYIO TIOBEPXHOCTh
MIPOU3BOJILHOHN (hOPMEI, CO3/1aBaEMBIi
CHUCTEMOI 3apsiIOB paBeH
anredpandeckoil cymme 3apsioB
OTHECEHHOMU K JUDJICKTPUIECKON

MIPOHUIIAEMOCTH BaKyyMa.

0, -f5as= %

0 i=l

[aiite onpenenenne Teopema
Octporpanckoro — I'aycca:

OIIK -3

36

[ToreHnManoOM 3MEKTPUIECKOTO OIS
Ha3bIBaeTCs (PU3NUECKas BETMYMHA
paBHas OTHOLIEHUIO MOTEHIUATBHOMN
SHEPruM KOTOpoil o01agaer 3aps,
IIOMEILEHHBIN B JaHHYIO TOUKY I1OJIf,

K 9TOMY 3apsany. @ = —

ITorennuan - sHepreTUyYecKas
XapaKTEPHUCTUKA TIOJIS.

[aiite onpenenenre NoTeHIMaNa
AIEKTPUUECKOTO TOJIA:

OIIK -3




DIEKTPUUYECKUI JUIIOIBb — 3TO Maiite onpeneneHue OIIK -3

37 CUCTEMa JBYX 3apsA/10B, PABHbIX 110 DJIEKTPUUECKOTO JUITOJIS:
BCJIMYMHE U IPOTUBOIIOJIOKHBIX 1O

3HAKY, PACCTOSTHUE MEXY KOTOPHIMHU
/ BO MHOTO pa3 MeHbIIIE PaCCTOSHUS
JI0 paccMaTpuBaeMoil Touku BekTop

[ , HaTIpaBJICHHBIN OT MHHYCA K
IUTIOCY, PaBHBIN PACCTOSHUIO MEXILY
3apsiiaMHy, Ha3bIBAETCS TUICYOM

JIATIONSL.
DIIeKTpUYEcKast eMKOCTB - 3TO Haiite onpeneneHue OIIK -3
38 (pusmyeckas BenuInHa, 3IEKTPUUECKON EMKOCTH:

XapakTepHu3yIoLIas ClIoCOOHOCTh
IPOBOJHMKA K HAKOILUICHHIO
3NEKTPUYECKHX 3apsI0B Ha €r0o

C = q
noBepxuoctu. C =—;

®
Konnencartops! — yctpoiicTBa Haiite onpenenenue OIIK -3
39 CMOCOOHBIC HAKATUTUBATD 3aps/Ibl 1 KOHJIEHCATOPA:

3aTeM OTJIaBaTh UX BO BHEIITHIOIO
3JIEKTPUUECKYIO 1enb. JI00oit
KOHJICHCATOP COCTOUT M3 JIBYX
MIPOBOTHUKOB (0OKIIATIOK), MEKIY
KOTOPBIMU HAXOJAUTCA JUIJICKTPUK

EMKOCTB TJIOCKOTO KOHJIEHCaTopa Kak onpenenuTh EMKOCTD MIIOCKOTO OIIK -3
40 onpeaenseTcs 1no Gopmyse: KOH/IeHCaTopa:
C- &g,S

2. OnucaHue MKAaJbl OLIEHUBAHUS

B pamkax peWTHMHIOBOW CHCTEMBI yCIEBAEMOCTh CTYJIEHTOB MO Ka)XXIO0W JUCUUILUIMHE
OIICHUBAETCA B XOJI€ TEKYIIEr0 KOHTPOJIA U MPOMEXYTOUHOM aTTecTaluu. PedTuHroBas cucrema
OIICHKM 3HAHWK CTYJACHTOB OCHOBaHAa Ha WCIOJIb30BAHUH COBOKYITHOCTH KOHTPOJIBHBIX
MEpONPUATHI TO MPOBEPKE MPONAECHHOTO Marepuana (KOHTPOJBHBIX TOYEK), ONTHUMAIbHO
pAacCIlOIOKEHHBIX Ha BCEM BPEMEHHOM WHTEpBaje W3YYCHHUS AUCIUIUIMHBL [IpUHIIATIBI
PEUTHUHTOBOM CUCTEMBI OLIEHKH 3HAHUI CTYJCHTOB OCHOBBIBAIOTCS Ha MOJOKEHUSIX, OMMUCAHHBIX
B [lonoxennn o0 opraHuzanuu 00pa30BaTEIBHOTO MPOIEcCCa HA OCHOBE PEUTUHTOBOM CHCTEMBI
onieHkH 3HaHUH cTy1eHTOB B DI'AOY BO «CKD V).

Peiimuncosasn cucmema oyenku e npedycMompeHo 0l CMYOeHmos, 00yYyaowuxcs Ha
00pA308aAMENILHLIX  NPOSPAMMAX — YPOBHS  BbICULE20  00pA306aHUs  Ma2ucmpamypwl, O
00y4arwuxcs Ha 00paA308amMelbHLIX NPOSPAMMAX YPOBHS 8blCULE20 00pA3068aHUA baKalaspuama
3A0YHOU U OYHO-3A0YHOU POPMbL 00YUEHUSL.

3. Kputepuu onleHUBAaHUS KOMIIE€TEHIUI

OLIGHKa «KOTJIUYHO» BBICTABJIACTCA CTYACHTY, €CJIM OH IMOJIHO U apIryMCHTUPOBAHO OTBCHACT I10
COJIEP’)KaHUIO 3aJaHMUS; oOHapy»XUBaeT MOHMUMaHHE MaTepuaia, MOXKET O00OCHOBaTh CBOHU
CYXXJACHUS, HNPUMCHHUTL 3HAHUA Ha IMPAKTHUKE, H3JIaraCT Marcpral TIMOCJICIOBATCIIbHO U
npaBuibHO, HabupaeT 90-100% npaBUIIbHBIX OTBETOB.




O1eHKA «XOPOIII0Y BBICTABIAETCS CTYICHTY, €CIH  CTYACHT JaeT OTBET, YIOBIETBOPSIOMINN TEM
e TpeOOBaHHWAM, YTO M Ui OLEHKH «5», HO JomyckaeT 1-2 ommOKH, KOTOpBIE caM e
UCTIpaBIIseT, HabupaeT 75-89% MpaBUIBHBIX OTBETOB.

O1eHKa «y/IOBJIETBOPUTEILHO» BBICTABIISETCS CTYJCHTY, €CIIM  CTYJIeHT OOHAapy>KUBAeT 3HaAHUE
¥ TTOHMMaHNE OCHOBHBIX TOJIOKCHUH TAaHHOTO 3aJaHMs, HO: H3JIaraeT MaTepuall HEMOJHO H
JIONYCKaeT HETOYHOCTH B OINpPEICICHUU MOHATHH WINM (HOPMYIHPOBKE IPABWI;, H3JIaraeT
MaTepuaj HEeMoCJIe0BaTeNbHO U JOIyCKaeT omnOku, Habupaet 60-75% npaBUIBbHBIX OTBETOB.
O1neHKa «HEYJIOBJIETBOPUTEIbHO» BBICTABISETCS CTYJEHTY, €CIU CTYJICHT OOHapy’>KUBaeT
HE3HAaHHE OTBETa Ha COOTBETCTBYIOIIEE 3aJaHHe, IOIMyCKaeT OMMOKH B (POpMyIHpOBKE
OTIpEICTICHNT M TPaBHJI, MCKAXAIOUIME WX CMBICHI, OCCIOPSIOYHO M HEYBEPEHHO H3JIaraeT
MaTepHuall; OTMEYAlOTCS TaKHe HEIOCTAaTKH B IIOATOTOBKE CTYAEHTA, KOTOPBIE SBISIOTCS
CEpPBhE3HBIM MPEISATCTBUEM K YCIICIIHOMY OBJAJCHHUIO TOCIEAYIOIUM MaTepHajioM, HaOupaeT
50-60% mpaBUIIbHBIX OTBETOB.




