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BBegenue

1 Ha3nauenue: ®oH/| OI[eHOUHBIX CPE/CTB TpeJHa3HAaUeH /it obecrieueHHe MEeTOJUUYeCKOW OCHOBBI ISt
OpraHu3alui U TPOBeZIeHUsI TEeKYI[ero KOHTPOJS Mo AuciuruiiHe «®@usuka». Tekyluil KOHTPO/b MO
JJaHHOW IMCLIMIIZIMHE — BUJl CUCTeMaTU4eCcKOW MPOBEPKU 3HaHWM, YyMEHUM, HAaBbIKOB CTYZIeHTOB. 3a/lauaMu
TeKYIllero KOHTDPOJS SIB/SIFOTCS TOy4YeHWe TepPBUUYHON HMH(OpPMAIMI0 O XOJe U KauecTBe OCBOEHUS
KOMIIeTeHIM, a TakKe CTUMY/JMPOBaHWe Ppery/sipHOM lie/leHarpaB/ieHHOW paboTel CTyaeHTOB. [lis
(hopMUpOBaHUs OTIPe/Ie/IEeHHOTO YPOBHSI KOMITeTEHI[HA.

2. ®OC gBnsgeTcs TIPUIOKEHUEM K TporpamMme JUCLIMIUIMHBI «®PH3MKa» B COOTBETCTBUU C
obOpa3oBaTe/lbHOM TIPOrpaMMOM  BBICIIIEr0 00pa3oBaHUsI TI0 HampaB/eHHIo ToArotoBkyd 15.03.02
TexHO/IOTMUeCKHe MaIIMHbI U 000py/j0BaHHe

3. Pa3pabotuuk: CeipoBaTckast B.W., notieHT Kadeapbl ['yMaHUTapHBIX U MaTeMaTUUYECKUX JHACIUTTAH

4. ITpoBegeHa 3kcrieptrza POC.

[Mpencenatens: [1aBnenko E.H.—3aB. kadgeapoit XTMuAXT1T

UsieHbl 5KCIIEPTHOM TPYIIIILL:

Pomanenko E.C. — gonesT kadeapel XTMuA XI1
CBupguenko A.U. — gorest Kadeapsl XTMuAXII

IlpexacraBuTenb opraHu3alii-paboToaaTesns:
HoBocesnoB A.M., HauaJLHUK OTAe/a TexXHuueckoro pa3sutud AO «HeBUHHOMBICCKUN A30T»

OKcrepTHOe 3ak/touyeHre: (OH/ OLIeHOUHBIX CPeJCTB COOTBETCTBYET 00pa3oBaTe/bHOM Tporpamme IO
HarpaB/eHuto noarotoBku 15.03.02 TexHonmornyeckrie MalliviHbl U 000py/IOBaHUE U PEKOMEHAYETCS ISt
OLIeHMBAHUs YPOBHS C(OPMUPOBAHHOCTA KOMIIETEHI[UH TIDU TPOBEIEHUH TeKYyIlero KOHTPOJIs
yCIeBaeMOCTH U MPOMEeKYTOUYHOM aTTeCTal[iy CTYZEeHTOB T0 JUCLUIIMHE «Dr3uKa».

5. Cpok geticteust @OC orpeziesisieTcsi CPOKOM peasiu3ariuy 00pa3oBaTeTbHOM MPOrpaMMbl



1. Onucanue mnoka3arTe/jedd U KpPUTepHeB OLIeHMBAHUA HA Pa3/IUYHbIX 3Tamax HX
(¢popmMupoBaHus, onMcaHue HIKa/I OLleHUBaHUS

Kowmnerenuus (un),
UHIVKATOP(bI)

YpoBHU chOPMHUPOBAHHOCTU KOMITeTEeHL[UM(Ui1)

MuHUMabHEBIN
ypOBeHb He
JIOCTUTHYT

(HeynoBneTBopute
JIBHO)
2 banna

MuHUMaTbHbIN
ypOBEeHb
(ynoBneTBopuTen
BHO)

3 banna

CpeznHuli ypoBeHb
(xopoi1io)
4 6anna

Bricokuii
ypOBeHb
(oT/IMUHO)
5 6aioB

Komnemenyus: YK-1- CriocobeH oCyIecTBIATh MOWCK, KpUTUUECKUIA aHA/IM3 U CUHTe3 UH(OpMaLiH,
MIPUMEHSATh CUCTEMHBIN NOAXO0/, AJIs1 pellleHus [I0CTaB/IeHHbIX 3a/a4

NJ-1 yk-1 3HaTh: He B JOCTaTOYHOM | UMeeT ofl1jee | MOHUMaeT MIOHMMaeT u
MIPUHIIUITBL cOopa, obObeme 3HaeT | TIpe/iCTaB/ieHHe O | PUHLMIBI cOOopa, | OCYIIeCTB/seT
orbopa u NpuHLUMINBL  cOopa, | MPUHLMIAX otbopa Y | IPUHLIAIIBI
00006111eHUs orbopa u | cbopa, orbopa u | 0b60OIeHNs cbopa, orbopa u
vHbopMaLn 0600111eHIs 06006111eHUsS vHbOopMaIuu 006006111eHUsS

vHopMaLu vHopMaLu vHpopMaLu
NO-2 yk1 YMeTb: | He B [0CTaTOYHOM | yMeeT YaCTUYHO ymeer COOTHOCUTH

COOTHOCHTH obbeme ymeeT | COOTHOCHUTD COOTHOCHTH pasHOpOJHbIe
pa3sHOpPOJHbIE COOTHOCHUTD pa3sHOPOZHbIE pa3HOpPOZHbIE .
sSIBJIEHUS] Y | pa3HOpO/JHble SIBJIEHUSI U sIBJIEHUSI U CHCTEMATH3HPOB
CUCTeMaTU3UPOBaTh | SIBIE€HUS Y | cUCTeMaTHU3MpoBa | CUCTeMaTU3UpOBaT
1504 B paMKax | cUCTeMaTU3UpOBaTh | Tb UX B paMKax b UX B paMKax aTh UX B paMKax
u30paHHbIX BWJOB | UIX B paMKax | U30paHHBIX BUJOB | W30paHHbIX BUIOB u36paHHbIX
rpodeccroHa/IbLHOM | M30paHHBIX BHUIOB | MpodeccroHaibH | TIpodheCcCHoHaMbHO | BUJOB
J1esiTe/IbHOCTH rpoecCHOHa/NLHOM | Ol eITeTbHOCTH | 1 fesTeTbHOCTH rpogeccruoHabH

AeATe/IbHOCTH oM J1eATe/TbHOCTH
NA-3  vyk1 | He umeer YaCTUYHO MMeeT | OBJlafieBaeT UCIIOJIb3yeT U

Bnagerts: NPaKTUYeCKOro MpaKTUYeCKUn MpaKTUYeCKUM TIPHIMeHsIeT
MPaKTUYeCKUM oribITa paboThI C OTIBIT PabOTHI € OMBITOM PabOTHI C MPAKTHYeCKHH
OTBITOM paboThl ¢ | HHPOPMAI[MOHHBIM | UH(GOPMALIMOHHBI | HH(HOPMALIMOHHBIM OTIBIT PABOTEI €
MH(POPMALIMOHHBIM | M UCTOYHUKAMU, MU UCTOUHUKAMH, | U UCTOUHUKAMH,

u VICTOYHMKAaMH, | OMBIT HAYYHOTO OTIBIT HAYYHOTO OTBITOM HAay4YHOI'O MH(OPMALOHHEI
OTIBIT HAy4HOTO | TIOMCKa, CO3JaHKsl | [TOMCKa, CO3/IaHus | TIOUCKA, co3fanust | MU
IIOMCKa, CO3JaHusl | HAyUYHbIX TEKCTOB HayYHBIX TEKCTOB | HAyUYHBIX TEKCTOB. | MCTOYHHUKaMy,

Hay4YHbIX TEKCTOB

OTBIT HAYYHOTO
TTOMCKa,

Komnemenyus: OIIK-1 - CnocobeH TpUMeHSITh eCTeCTBEHHOHAY4Hble U OOIjeMHKeHepHbIe 3HaHWS,

MeTO/bl

HCC/leloBaHUS B NPo¢eCCUOHAIBHOM /1eTe/IbHOCTH

MaT€MdTUUECKOro dHa/IM3a WM MOJAe/JIMPOBAHUSA, TEOPETUUECKOrO0 KW SKCIIEPHUMEHTA/IbHOI'O




na-1 OMK-1 | He 3HaeT OCHOBBLI YaCTUYHO 3HaeT TOHUMaeT U 3HaeT | [TIOHKWMaeT,

3HaTb: OCHOBBI | (DM3UKH, OCHOBBI OCHOBBI (DU3UKU, | OCHOBBI (PU3HKH, 3HaeT,

bu3uKy, BBIUKUC/TUTE/TEHOU OCHOBBI OCHOBBI aHa/IM3upyeT
OCHOBBI TeXHUKU U BBIUKMC/UTE/ILHOU | BBIUMC/IUTEBHOM | OCHOBBI (PU3MKH,
BBIUUC/IUTE/IbH | IPOTPaMMUPOBaHUS TeXHUKU U TeXHUKU U OCHOBBI

Ol TeXHUKU U MpOrpaMMHpPOBaH | MPOrPaMMHUPOBAHU | BBIUMCIUTETbHOM
MPOrpaMMHUpPOB usi s TeXHUKU U

aHust NporpaMMHpOBaH
na-2 OlK-1 | He yMeT pellarb | YaCTUYHO  YMeT | yMeT pelaTs | aHa/aIU3UpyeT U
YMeTb: pemiath | CTaHZApTHbIE pellaTh CTaH/apTHbIE yMmeT pellaTh
CTaH/lapTHbIE ripoeccroHa/bHbIE CTaH/lapTHbIE ripoecCrHoOHa/bHBI | CTaHAApTHbIE
rnpodeccruoHan | 3alaud C MpUMeHeHWeM | TIpoecCMOHa/bH | e 3a/lauu C | mpodeccMOHA/IbH
bHbIE 3a/lauM C | eCTeCTBEHHOHAYUYHbIX U | ble  3a/laud  C | IpUMeHeHueM ble  33Jjauud  C
npuMeHeHWeM | OOIerMHKeHepHbIX NpUMeHeHHeM €CTeCTBEHHOHAYUH | IPUMeHeHueM
eCTeCTBeHHOHa | 3HaHWM, METO/IOB | eCTeCTBEHHOHAYy4 | bIX U | ecTeCTBeHHOHayu
YUHBIX Y | MaTeMaTUuecKkoro HBIX U | OOILeMH)KeHePHBIX | HBIX u
oOIIenHKeHep | aHa/M3a U | OOIIeWH)KeHEPHBI | 3HAHWM, METO/IOB | OOITleMH)XeHePHbI
HbIX  3HAHUM, | MOZIETUPOBAHUS X 3HaHWUM, | MATEMAaTUYECKOr0 | X 3HaHUH,
na-3 OMK-1 | He OBJIaZle/1 HaBbIKAMU | YACTUYHO OBJIaZien WCIO/Ib3YyeT U
VIMeThb HaBBIKU: | TEOPETUUYECKOTO Y | oBrajen HaBbIKaMU TpUMeHsIeT
TEOPeTUUECKOT | SKCTIepUMEeHTaIbHOTO HaBbIKaMH TEOPeTUUeCKOr0 U | HaBbIKU

) U | uCccieloBaHUsl 00BEKTOB | TEOPETUUYECKOTO U | IKCTIepUMEHTalbH | TeOPeTUYeCcKoro
9KCTIepUMeHTan | mpodecCuoHaIbHON 9KCTIepUMEeHTalbH | Or0 HMCC/Ie[IOBAHUS | U

BHOTO JlesiTeIbHOCTH. oro 00BEKTOB 3KCIepUMeHTab
WCCIeJOBaHUs WCCIeJOBaHUS npoeCcCHOHATLHO | HOTO

00BeKTOB 00BeKTOB i 1eSTeIbHOCTH. HCC/IeZIOBaHUS
ripoeccroHan ripoeccroHaNbH 00BEKTOB

bHOU O J1eATe/TbHOCTH. ripodecCUOHa/IbH
JleITe/IbHOCTH. 0)7}

OLIEHOYHBIE CPEJCTBA /I IITPOBEPKH YPOBHAA COOPMHNPOBAHHOCTHA

KOMIIETEHIIUN

Homep
3a/laHus

IIpaBu/IbHBIN O0TBET

Cojep)xaHue Bonpoca

KommnereHiy
s

0P0-2, 0390-3

1. ckopocTb
2. Bpems
3.yCKOpeHue
4.macca

5. 00bem

YcTaHOBUTE COOTBETCTBHE:

a) Im/c®> b)c o’ d)% e) Kr

YK -1

1. pHa

2. pabora

3. cuia ToKa

4. Temrieparypa

YcTaHOBUTE COOTBETCTBUE:

YK -1




a)[Ix b)A ¢) Kd M e)kr

YcraHoBuTe COOTBETCTBHE:
1. niowaae

2. yrioBasi CKOPOCTb

3. yr710BO€ YCKOpeHue
4.cuna

d
) H b2 o POy ,p

YK -1

YcTraHoBUTE COOTBETCTBUE:
1. TIJIOTHOCTH

2. naeJjieHue

3. UMITy/IbC

4. nepuop

Ke*x M

K2
a) Ila b) c)cd—

YK-1

Pacrionoxure B mnopsake
3HayeHUs1 CKOPOCTH Tesa:

1.54 2L
yac

2. 202
C

3.36 %
C

4.5 2
C

yObIBaHus

YK -1

Pacnionoxkute B mopsgke
3HaUeHUs CKOPOCTH TeJla:

1.48 2L
yac

2. 96 4
yac

3.108 2%
yac

4.300 2
MUH

yObIBaHUS

YK -1

. M
F.= 6kmq=0.02*2000Kr*10?=4
00H

I'py3 Maccoil m= 2T paBHOMEPHO [JBW)KETCS
T10 TOPU30HTa/IbHOMY I110cce. Hatitu cumy
TATW aBTOMOOM/IAA, eC/ii KO3 pULeHT
COTIPOTHB/eHUs ABKeHuio k=0.02

OIIK-1

Teno 6GpocH/N BepTHKAIBHO BBEPX C
HayvabHOW CKOpoCThio 20 M/c. Kako myTh
Tesio mipozeT 3a 3 c? CuuTath, uto g = 10

M/C?, COTIDOTHBJIEHHEM BO31yXa MpeHeOpeyb.

OIIK-1

A=0.02m

V=-0,025in£=0,02M
2 c

INo 3afiaHHOMY ypaBHEHUIO FapMOHHUYECKOr0
Kosie0aHus Onpe/ie/IuTe aMIUTUTYAY U
CKOPOCTh KOJIe0/TroIIeicst MaTepraIbHOM

T
Touku: x=0,02cos Ent

OIIK-1




ByKcupHbIi KaTep TsHeT 6apsKy cuoit 200 H.
Kakyto paboty coBepiiaer Katep Ha IyTd

A=F*S
10 A=200H*10M=2000/Tx 0 OIK-1
KM _ M Boguresns  aBTOMOOW/IS, /BUTABLIEroCs CO
75 u _20? CKOPOCTBbIO 72 KM/U, Ha)al Ha TOPMO3, B
V=V, V=V, pe3y/ibTaTe uero aBTOMOOWIL dYepes 5 ¢
T= = a= =¢ OCTaHOBUJICSI. Omnpegenvite cpefiHee
11 a t YCKOpeHue aBTOMOOU/IS B nponecce | QOIIK-1
wM oy TOpMOXKeHus (M/C?).
= c=4—
—5¢ ¢
I 4 OnmuHy W MacCcy maTreMaTH4ecKoro
TZZH\/: =2H\/: =41 MasiTHUKa yBeJMuuBarOT B 4 pasa. Bo
12 q q CKOIbKO pa3 HM3MEHWUTCS  TIepUo[ OIIK-1
YBeymuurcs B 2 pas. Ilepuog ot KoJIeGaHMii MasiTHIKA?
Macchl He 3aBUCHT.
Kakas ¢usnueckas BemurHa onpeessieTcs C
TTOMOIIIBbIO PhIYa’KHBIX BECOB.
13 3 1. JIOTHOCTH OIK-1
2. BeC
3. Macca
4. 06beM
UTo U3 HIKerepeurncIeHHOTO SIBJISIeTCS
(bY31UeCKUM SIBlIeHUEM, a He BeJTMUUHOU?
1)/JaBneHre BHYTPU KUJKOCTH.
2)[daBrieHue )KUAKOCTH Ha CTEHKHU COCy/a.
14 4 3 YK-1
)BricoTa cTos10a >KUAKOCTH.
4)YBenuueHue AaBjieHUs XKUAKOCTU C
Ty OUHOM
Kakas npucraBka B Ha3BaHHe eJUHULIbI
(hv3ruecKol BeTMUMHBI O3HAUaAeT eé
MUJUTHOHHYIO JI0JTFO:
15 4 1.mermm. YK -1
2.CaHTH.
3. MAIH.
4. MUKpO.
BekTop nepemelieHus 310 [Haiite orpezie/ieHue BEKTOpa
HaripaB/IeHHbIM OTPE30K IIPAMOH, rnepemereHus
16 | coepunsronumii HauanEHYO 1 OIIK-1
KOHEUHYI0 TOUYKH [IBIDKEHUS.
SfABneHue coxpaHeHHsl CKOPOCTH [HatiTe onpejeneHre UHEPLIUU
17 | Tes1anpH OTCYTCTBUM BO3/EHCTBHS OIK-1
Ha Hero JPYTUX Tesl Ha3bIBaeTCs
WHepIHein
Becom Tema HasbiBaercs cuna c | Zalime onpedeneHue Beca Tena
18 KOTOpOU TesIo [aBUT Ha OMOpy WIu OIK-1
pacTAruBaeT HUTh MO/Beca.
P =m*q
MoOIIHOCTBIO Ha3bIBAeTCS BEJIMYMHA, Jlare orpezeserHe MOLHOCTH
19 | xapakrepusytoiias ObICTPOTY OIIK-1

BBITIO/IHEHHA pa6OTbI




A
N==—
t

20

CylllecTByIOT  Takue CUCTEMBI
OTCYeTa, OTHOCUTENbHO KOTOPBIX
MaTepuajbHasi TOYKa WIM Tejo
COXDaHsIeT COCTOSIHUE TIOKOSl WJTH
paBHOMEPHOT0 MIPSIMOTMHEHOT 0
TIBIDKEHVS, ToKa BHeILIHHe
BO3/IeMICTBUST He BHIBEAYT ee U3

3TOr'o0 COCTOSIHUA.

[HatiTe ornpejeneHue repBoOro 3aKkoHa
HrloToHa

OIIK-1

21

YckopeHue TpHOOpeTeHHOe TeloM
TpsIMO TPOTIOPLIMOHATBHO
DaBHOZIEMCTBYIOIEN  BCeX  CuII,
TIPWIOXKEHHBIX K Telly U 00paTHO
TIPOTIOPLIMOHAILHO Macce:

F

a ——

[JatiTe orpefiesieHrie BTOPOTO 3aKOHa
HrloToHa

OIIK-1

22

Cunbl c
B3aUMO/JIEICTBYIOT  Tejla  BCerja
PaBHBI o BeJINUMHe U
TIPOTUBOIIO/IOXHBI TI0 HArpaBJIeHUIO

F,=-F,

KOTODPBIMH

[HaliTe onipefienieHe TpeThero 3aKOHA
HrrotoHa

YK -1

23

Curoii Ha3biBaeTCst pu3nuecKas
BeJIMUMHA, SIB/ISIONIAsCsl Mepoi
BO3/eCTBUS HA TeJI0 CO CTOPOHBI
JPYTHX Tejl, B pe3y/bTaTe KOTOPOro
TeJIo MpUobpeTaeT yCKOpeHue.

[MaiiTe orpefie/ieHHe CUJIBI

YK-1

24

Maccoii Ha3bIBaeTCsl CKassipHast
¢bu3nyeckasi BelMuMHa, KOTOpast
SIBJISIETCS] MEPOW MHEPTHOCTH Tefa U
rpaBUTALMOHHOTO B3aUMO/IeHCTBUSI.

[atite oripefiesieHe Macchl

YK-1

25

OHeprusi Has3biBaeTcsi (u3MUecKas
BEJIMUKHA, XapaKTepU3yroIas
CrIOCOOHOCTD Te/a UK CHCTEMBI Tej
coBepIaTh paboTy.

[atiTe onpesiesieHrie SHEPrUuu

YK-1

26

MareMaTruuecKUM MassTHUKOM
Ha3bIBaeTCs [IIapUK Majioro pa3Mepa,
TOZIBeIIeHHbIN Ha JITMHHOMU,
HeBeCOMOM, HepaCTSHKUMOU HUTH

[laiiTe orpe/iesieHre MaTeMaTHUeCKOTr0 MasiTHUKA

YK-1

27

Cuia B3aUMO/IEHCTBUS MEXIY
TeJlaMU TPOIOPLIMOHAIbHA
TIPOM3BE/IEHHUIO MACC ATHUX Tes U
006paTHO MPOMOPIMOHATBHA
KBa/[paTy PacCTOSIHUSI MeXXy HUMH.
m, n,

r2

F=G

[laiiTe onpesie/ieHre 3aKOHA BCEMUPHOTO
TSATOTEHHUsI

YK-1

28

Hedopmaiiyeii Ha3biBaeTcs
v3MeHeHHe pa3mepoB U GopM Tena

[aiite oripezenenue Aedhopmariu Tena

YK -1




1ona ,E[eﬁCTBHEM BHEIIHUX CHJI.

29

B npepenax ynpyroctu cunia
YTPYTOCTU TIPSIMO
MpONOpLMOHa/IbHA AedopMariviy Uiu

F =—kAx

CMeITeHUI0. = Ynp

HatiTe onpefeneHue 3akoHa I'yka

OIIK-1

30

Kunetuueckoii sHeprueit
HasblBaeTCs MexaHUuecKas SHeprus,
00yc/10B/IeHHas IBI)KEHHEM Tesla

2
mo

HatiTe orpezesieHre KUHeTUYECKON SHEPTUU

YK-1

31

Pabora - 3TO CKaJIIpHOe
NpOu3BeJieHHe BeKTOpa CHJ/bI, Ha

BeKTOp nepemeleHus. A=F*S

[MatiTe onpesiesieHye paboThI

YK -1

32

MOMeHT CUJILI Ha3bIBAeTCs
TPOM3Be/IeHUI0 CUJIBI Ha Ti1euo, d —
TIeUO — KpaTuaiiiiee pacCTOsIHHE OT
OCH BpallleHHs JI0 TWHUK TeHCTBUS
CHJIBL

[Haiite onipesiesieHHe MOMEeHTa CUJIbI

YK -1

33

CKOpOCTBIO Tesla Ha3blBaeTCst
(hu3nueckasi BeJIMUMHA PaBHast
OTHOILIEHHIO TTepeMellleHNs Tera K
TIPOMEXYTKY BpEMEHH, B TeUeHUH
KOTOPOr'0 MPOU30LLJIO 3TO
riepeMeltieHye

_ATF
(v)y==—"r

,Hal‘/lITe orpezesieHre CKOpOCTH TeJia

OIIK-1

34

[MoTeHManbHOM
Ha3bIBaeTCs SHeprus KOTOpast
3aBUCHUT oT B3alMHOTO
pacronoXeHusi TeJl WIM  YacTed
OJJHOTO U TOrO0 Xe Tena. W = mgh

SHepruei

[HatiTe orpeziesieHre TTOTeHLIMAILHON SHEPTUU

OIIK-1

35

B n301MpoBaHHOM 3aMKHYTOM
cucTeMe M3MeHeHUs] MexaHUueCKou
SHEpPrUu He NPOUCXOUT.

W, +W ,=const

Kak  3ByuuMT  3aKoH
TIpeBpallleHys] SHepruu

COXpaHeHusi U

OIIK-1

36

BekTopHasi CyMMa UMIYJIbCOB TeJl,
COCTAaBJIAIOIIMX 3aMKHYTYIO CUCTEMY
He MeHsIeTCs C TedeHHeM BpeMeH!
TpY JIIOOBIX ABIKEHUSX U
B3aUMO/IEMCTBHSX ITUX TeJ

P = m*v=const

Kak 3ByuuT 3aKOH COXpaHeHUs] UMITyJ/bCa

OIIK-1




YTri0Boe yCKOpeHHe BpalljaroIerocst

TeJla MPsIMO MPOIOPLIMOHAILHO
CyMMapHOMY MOMEHTY CHUJI,
TIPUJIOYKEHHBIX K HeMy, U 00paTHO

[Jaiite onpeziesieHre BTOPOro 3akoHa HeroToHa
JJIS BpalljaTeIbHOI O ABDKEHUS

37 | MPOMOPLIMOHAEHO MOMEHTY OIK-1
WHEepIMH Tejla OTHOCUTEeTbHO
M
E=—
HETIOIBM>KHOM OCH. I
MomeHTOM WHepLIUU TBepAoro Teja | [akTe  ompefeneHMe MOMEHTa  WHEPLIUU
Ha3biBaeTcs (r3uueckasi BeJIurHa TBEp/IOTro Tesa
XapakTepu3ylolljasi MacCy Tena u
38 XagaKTeg paycnllfe,qeneﬂnz OIK-1
OTHOCHUTETbHO OCH BpaIl|eHUs
1= m*r’
. _ | [JaliTe orpeze/sieHWe 3aKOHAa COXPaHEHUS
B W30/MpOBaHHOW  3aMKHYTOH | yvinynica B 3aMKHYTOI cHCTeMe.
CHUCTeMe MOMEHT UMITy/ibca (MOMEHT
KOJIMUecTBa JIBYKEHUsT)
39 COXDaHSIeTCS, T.e. He U3MEHSETCS C OIIK-1
TeyeHeM BPeMeHHU.
L=I-w = const
[HaiiTe ormpenesieHe OCHOBHOTO YpaBHEHHS
dr. — M JMHAMUKU BpalllaTesbHOTO IBKEHUS
40 dt - OcHOBHOE VK -1
ypaBHeHUe TUHAMUKH!
BpalllaTe/IbHOTO [IBKEHUSI.
0PO-3, 03904
YCTaHOBUTE COOTBETCTBHE MEXAY (PU3NUeCKUMU
Be/IMYMHAMM U TIpPUOOpaMU /i1 U3MEPEHUs ITHX
BeJTMUMH.
®U3NYECKWE BEJINUWHBL:
A. 3neKTpuuecKuii 3apsij
A-4 B. anekTpuueckoe HarpspkeHUe OIIK-1
C.cuna 3/1eKTpUUecKoro TokKa
B-3 TIPUBOPBI
1. amrniepMeTp 2. KaJOpHUMETP
C-1 3.BOJIbTMETP 4. D/IeKTPOMeTp 5. MaHOMeTp
Ycranosurte COOTBeTCTBHE MeXTy
Cl)I/I3I/I‘—IeCKI/IMI/I Be/IMUMHaMM W eJWHHIaMK 3STUX
BesiuvH B CH.
A-1
A. Pabora Toka 1.DKOYJIb (I)K) YK-1
B-2 b. MouHocTs TOKa 2. BATT (BT)
C. Cusia ToKa 3. BOJIBT (B)
4. AMIIEP (A)
C-4 5. HBIOTOH (H
YcTaHOBUTE COOTBETCTBUE MEXIY
HaUMEHOBAaHUEM U eZIMHULIAMH U3MEPEHUS OITK-1

1-b

OCHOBHBIX ITapaMeTpOB BHQKTqueCKOﬁ LIeru:




2-A

3-I'

1."HAYKTUBHOCTB A. ®apap
2.EMkocTs B. 'enpu
3. HanpspkeHue B. Bebep
4. MarHuTHbIM OTOK I'. BonbT

YCTaHOBHTE COOTBETCTBUE MEXAY
TIOHSTUSIMU JIEBOTO U TIPABOTO CTOJI0OLIA:
1.BO/ILTMETP, aMIiepMeTp

2.amriep, BOJbT

3.Harps>KeHre, COMPOTUB/IeHNe
a)eJUHUI[BI U3MepeHwus, 0) u3mMepuTebHbIE
TIpUOOPEI, B) HU3NUYECKUEe BETHUNHEI

YK-1

YcTaHoBUTe BepHbI MOPSIA0K
OCYLL|eCTB/IeHUS] U3MepeHNUs:

a. ITpoBeieHre H3MepUTEIBHOTO SKCIIepUMeHTa
6. [TocTaHOBKa U3MepUTeTLHOM 3aaun

B. OOpaboTKa 3KCIIepuMeHTanbHbIX JTaHHBIX

r. [InanupoBaHue 1 BLIOOp METO/a M3MepeHust

OIIK-1

2

1

PacrionioxuTte B ropsijke yObIBaHUS:
TemIieparyphbl:

1.120°C

2.5°K

3. 325°C

YK-1

I=Ur (1) R=pé 2)

_Us __ 6.8%0.5
pl 0.017%100

=2A

I

Omnpegennre culy TOKa B MeZJHOM
NpoBOJHUKe ceyeHUM 0,5 MM2, eC/i1 Ji/IMHa
rpoBogHvka 100 M, a HarpskeHUe Ha ero
KOHLIax paBHO 6,8 B.

OIIK-1

_o L gpl o pll p U
R=p3 S=% S= R=7

0.055%3%0.04 =0.0013
S= 5

2
MM

ITo Bonb(paMoOBOIi IPOBOJIOKE JJTUHOUW 3 M
TpOTeKaeT 37eKTpudeckuii Tok cumoii 0,04 A.
ITpoBon0Ka HaxoAUTCS TIOA, HanpsbkeHueM 5 B.
OnpegenuTe BeJMUMHY I/I0La/IM TIOTIEPEYHOTO
CeueHUs TIPOBOJIOKH.

YK-1

— - 12B-
FurrT55 00

U u,"U,

12B+18B=30B
U R=30B=50m
R=1 6A

ITpoBogHuku conporusieHueM 20 Om u 30 Om
coeJVHeHHI Moc/iefloBaTesibHO. HampskeHne Ha
KOHILIaX MepBoro MpoBOJHUKA paBHO 12 B.
OnpegenuTe HanpsykeHUe, COTIPOTUBIIEHHE U
CWIy TOKa B Il Ha BTOPOM IPOBOZHUKE

OIIK-1

10

[1s1 IapasieibHoro CoeJMHeHHs
I=I, + I, =0.5+1 =1.5A
U=U,= U, U=R*I, =

JBa npoBogHUKA CoelMHeHBI NapajulebHo. Cua
TOKa B [TepBOM IIPOBOJHMKe paBHa 0,5 A, BO
BTOpOM — 1 A. CoIpoTHBIIEHHE TIEPBOTO

YK -1




180mM*0,5A = 9B
_U_9B _

2= T4 O™

Qg

MpoBOAHMKA cocTassieT 18 Om. Onpepenvre
COIIPOTHBJ/IEHUE BTOPOI'O MPOBOAHUKA U CUTY
TOKa Ha BCEM y4acTKe LieTT1

11

F=mq r=h A=F*r=mqh

I"anTens Mmaccou 1 Kr nazaet ¢ BbIcOThI 10
MeTpoB. Kakyto paboTy coBepiiiaeT crma
TSDKECTU?

OIIK-1
A=1*10*10 =100I;
[JlepeBeHCKU KUTe/b OJHUMAET BeZipo U3
A= F*r =F*h Kosozua 3a 20 cekyH[, [elCTBYs C IOCTOSTHHOM
12 A Fxh cunoii 80 H. I'nybuHa Konozia pasHa h=10 m.
= n ; Kakyro MOILIHOCTb pa3BUBaeT Ye/oBeK? YK-1
k
N=3910 _ 40 By
BonbTMeTp CyXWuT. ..
13 1.00Hapy>keHUe B TIPOBOJHUKE [IBH>KEHHST
4 3/1eKTPOHOB
2.3MepeHue CU/IbI 5/IeKTPUUECKOr0 TOKa OIK-1
3.noj epkaHye B IPOBOJHUKE JO/ITOBPEMEHHOI0
TOKa
4.v3MepeHUe 3/1eKTPUUeCKOr0 HalpsDKeHUst
Korpa sanexkrpuueckue 3apsijbl HAXOAATCS B
14 TI0KOe, TO BOKPYT HUX 00Opa3yeTcsi:
-MarHWTHOe I10J1e VK -1
-37IeKTpUUeCKOe ¥ MarHUTHOe I10j1e i
-3/IeKTpUYeCcKoe 11ojie
-TpaBUTALIMOHHOE I10JIe
Yro ripe/iCcTaB/ISIOT COOOH MarHUTHBIE JTUHUU
15 MAarHuTHOIO I10JI IIPSIMOT'O TOKa:
1.0kpy>KHOCTH OITK-1
3 2.3JUTUATICHI
3.3aMKHYTbIe KpHBbIe, OXBaTbIBaIOLLIKe
[IPOBOJHUK
CyMMapHBIi 3apsp, CdopmyupyiiTe 3aKOH COXpaHeHUs 3apsija
16 3JIeKTPUYeCKU VK -1
V30/IMPOBAHHON CHUCTEMBI He
[aiiTe onpe/iesieHrie TOUEYHOT'O 3apsijia:
17 ToueyHbIM 3apsOM Ha3bIBAETCSA
3apspKeHHOe TeJlo, pasMepamu
MO>KHO TIpeHeOpeyb 1o OIIK-1
KOTOPOTO
CpaBHEHHIO C pacCTOSIHUSIMU OT
3TOrO TeJa JI0 APyrux
3apsUKeHHBIX TeJl.
B3aMMO/IefCTBUA ToueuHbix | JlaiiTe ompeesieHue 3akoHa KyroHa:
18 Cuna
3apsi/j0B NIPONOPLMOHA/IBHA VK -1

Be/TMUMHE B3aUMO/IeHCTBYIOIINX
3aps0B ¥ 00paTHO




MPOTMOPLMOHA/IbHA KBaIpaTy
PaCCTOSTHUSI MeXX1y HUMH, T.e.

Fezk |q1|°|q22|
&R

19

HarpsokeHHOCTBIO
3JIEKTPUUECKOTO 10151
Ha3blBaeTCsl BeKTOpHas BeJIMUKMHA

PdBHadA OTHOLLIEHWUIO CUIJIbI,

[aiite ornpejesieHre HaNPsHKEHHOCTH
5JIEKTPUYECKOr0 MOJIS:

OIIK-1

20

O6beM JaHHOM Macchl Tasa
MPSIMO TIPOTIOPLIMOHATIEH
abCoJTFOTHOM TemIiepaTtype rnpu

V1_T1

MOCTOSIHHOM fasnenwd V., T,

[Hatite onpesienenue 3akoHa ['eii-JIlroccaka:

YK -1

21

HaBneHvie JaHHOM Macchl rasa

MPOTIOPLIMOHATBEHO abCOTFOTHOM

TeMIepaTtype Mpy MOCTOTHHOM
p,_T,

oObeme. P_2: T,

[aitte onpefenenve 3akoHa laps:

OIIK-1

22

IIpoussefeHue faBjieHUs Ha
00BeM JJaHHOM MacChl rasa ecTb
BeJIMUKHA MOCTOSIHHAS TIPU
HeHW3MeHHOU TeMriepaType

p1V1 = p2V2 uiaiu pV =
const.

[Jaite onpefenenye 3akoHa Boiinsg-Mapuorra:

YK -1

23

Opun Moss /iro6oro rasza

3aHUMaeT O/IMHAKOBBIM 00beM
MpY HOPMa/IbHBIX YC/IOBUSX. B
oZiHOM MoJie BeljecTBa YUC/I0

MOJIEKYJT BCerJa paBHO

NA:6,022-1023L
MO/b

(moctosiHHass ABorazipo)

[aute onpefeneHye 3akoHa ABOrapo:

OIIK-1

24

IIpousBesienue faBieHys Ha
00beM, OTHeCeHHast K
abCoMOTHOM TeMriepaType ecTh
BeJIMYKMHA NOCTOSHHASA JJ1

[Havite onpefieneHre ypaBHeHUs] COCTOSTHUS
UaeanbHOro rasa (ypasHenue KiaretipoHa):

YK-1




JlaHHOM Macchl ra3a (ypaBHeHue
KramneiipoHa).

PV
——=const
T

25

pV:NkT NAk:R

pv="tRT
u
R:8,31ﬂ—m
Monb-K

3anuiunrte oCHOBHOe ypaBHeHre MKT
W/lea/IbHOr O rasa:

OIIK-1

26

OO011jee 1aBaeHre CMECH Ta30B
PaBHO CyMMe TapIlHaibHbIX
[TaBJIEHUH, TIPOM3BOIUMBIX

Ka>XIbIM I'a30M B OT/1€/IbHOCTH.

p=p;+tp,*...+p,

[aiiTe onpejeneHye 3akoHa JlabToHa:

YK -1
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TepMogrHaMHKa — 3TO paszen
(uU3MKY, B KOTOPOM M3y4aroT
3aKOHOMEPHOCTH TeT/IOBOM
(hopMBI IBIKEHUS] MaTepun

[HatiTe onpefiefieHNe TepMOJUHAMUKU:

OIIK-1

28

TepMoarHaMUUeCKO# crucTeMoi
Ha3bIBalOT COBOKYITHOCTh
MHUKDPOCKOITUYeCKUX TeJl,
KOTOpbIe MOT'YT 0OMEHHMBATLCS
MeXy COO0H U C BHEILIHEeH
CpeZioil BelleCTBOM U SHepruei.

[HatiTe onpe/ieneHre TepMOJUHAMHAUECKOM
CUCTEMBI:

YK-1
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Mo’KHO U3MEeHUTb JIByMSI

My TSIMU:

1. ITyrem Terionepesauy —
coob11jast KOJIMYEeCTBO TeTIOThI Q
().

2.CoeepiuB paboty. Eciu
cHCTeMa cama COBepLIMT pabory,
TO OHA CUMTAETCs
NoyIoKUTeNnbHOU (+A). Ecn
paboTa coBepIaeTcs Ha/y
CHUCTEMOH, TO paboTa
oTpuLiatenbHa (-A).

Kak MO>XKHO U3MEeHUTb BHYTPEHHIOIO 3HEPIrHIO
TEpMO,Z[HHElMH‘-IECKOfI CHUCTEeMBI:

OIIK-1

30

[TogBomuMoOe K cucTEMe Terio
WJeT Ha U3MeHeHHe BHyTpeHHel
sHeprum cuctembl AU n

COBepILIeHHe CUCTEeMOU PabOoThI

A niporus BHemnux cun dQ =

dU + dA

[Haiite oripefesieHye MepPBOTO 3aKOHA
TePMO/ITUHAMUKH:

YK-1

31

Bropoe Hauano TepMoArHaAMUKU
chopMyIMpOBas TaKkxKe
Knaysuyc:

[Haiite oripefiesieHlie BTOPOTO 3aKOHA
TEPMO/TUHAMUKH

OIIK-1




TersioTa HUKOTAA HE MOJKET
Mepexo/ITh cama coboi OT Ten ¢
0oJs1ee HU3KOM TeMITepaTypoi K
TesiaM ¢ 6osiee BBICOKOM
TemIiepaTypowu.

32

3aKOH B3aUMO/elCTBUS 3aps/OB:
OJHOMMEHHO 3apsiKeHHbIe
OTTa/IKMBAKOTCs], PA3HOUMEHHO
3apsDKeHHble TIPUTATUBAOTCS.

[aiiTe oripe/ie/ieHNe 3aKOHA B3aUMOJEHCTBUS
3apsIoB:

YK -1

33

AHrnuiickuii yueHnoii ®apageit
chopmynrpoBas 3aKOH
COXpaHeHus 3apsi/ioB:

n
> q,=const
i=1

Anrebpanyeckasi cymma
3/IeKTPHUeCKHX 3apsifioB /1r000i
3aMKHYTOW CHCTEeMbI OCTaeTCsl
Hel3MeHHOM, Kakue Obl
TIpOL{eCChl HU MPOUCXOANIN
BHYTPH 3TOU CHCTEMBI.

[atiTe orpesiesieHe 3aKOHA COXPaHEHHUSI
3apsi/ioB:

OIIK-1

34

[TpUHIUTT CyTIepIIO3ULINY U
HaJIO>KeHUS TTOJIeN:
—_

HaTPsDKeHHOCTh E .
pe3yJIbTUPYIOLLIero ToJst
C03/1aBaeMOT0 CHCTEMOH 3apsi/IOB
paBHa reOMeTpUYECKONU CyMMe
HarpsbkeHHOCTel Tosiei,
C03/laBaeMbIX B JaHHOU TOUKe
KaKIIbIM U3 3aps/IOB B
OTJIe/IbHOCTH.

-

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

B ueM 3ak/t04aeTcs MPUHIUI CYTIepPO3ULUN
ojien

YK -1
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[ToTok BeKTOpa HaMpsHKeHHOCTH
yepe3 3aMKHYTYI0 [TOBEPXHOCThb
TIPOU3BOJILHOM (HOPMEI,
C03/1aBaeMbIil CUCTEMO# 3apsi/I0B
paBeH anredpanueckoi cymme
3aps0B OTHECEHHOU K
JIA3JIeKTPUYeCKON

MPOHULIAEMOCTH BdKYyyMd.

CDE:gS EndS:ii q;

€pi=1

[Hatite onpesienenue Teopema OCTpOrpajCcKoro
—T'aycca:

OIIK-1
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TToTeHI[a/IoM 3/IeKTPUUECKOTO
T10/14 HAa3bIBAeTCA (bI/IBI/ILIeCKaH
Be/IMYKHa paBHASA OTHOILIEHUWIO
HOTeHL[Ha]H:HOﬁ SHepruu
KOTOpPO# 0b/1aJjaeT 3aps,
TOMelLl[eHHbIN B JaHHYIO TOUKY

Wn
¢:

TOJTsA, K 9TOMY 3apsify. q

[aiiTe ompefiesieHre IOTeHIMaa
3JIEKTPUUECKOTO TIOJISL:

YK-1




[ToreHuwman - sHepreTruecKas
XapaKTepUCTHUKA I0JI.

DneKTpUYeCKHii IUTO/b — 3T0 Iaiite onpejie/ieHye 3/1€KTPUUECKOTO
37 cucTeMa JIByX 3apsi/ioB, PaBHBIX JATIONST:

T10 BeJIMYMHE U
TPOTHBOIIONOXKHBIX TIO 3HAKY,
pacCTosiHUE MEXKAY KOTOPBIMHU |
BO MHOT'O pa3 MeHbllle
paccTosiHUS [0 _PaCCManHBaeMof/’I OIIK-1

TOUKM BekTop l , HaTlpaB/IeHHBIH
OT MMHYCa K TUTIOCY, DaBHBIH
PACCTOSIHUIO MeXKAy 3apsiZiaMHu,
Ha3bIBaeTCS TVIEYOM [JTUTIOJIS.

OJleKTpuuecKast eMKOCTb - 3TO [aiTe onpefiesnieHre 3/1eKTPUUECKON
38 (u3nueckast Be/IMUMHA, eMKOCTH:

XapakTepu3yloljasi ClocoOHOCTb
TIPOBOJIHUKA K HAKOTIJIEHUIO
3/IEKTPUYECKUX 3apsi/IOB Ha ero YK -1

c=1;

TIOBEPXHOCTH. ¢

KongeHncaTtopsl — ycTpoiicTBa [avite onpesieneHre KOHAeHCATOpa:
39 criocobHble HaKaIuIMBaTh 3apsi/ibl
Y 3aTeM OT/aBaTh WX BO
BHEILIHIOIO 3/IEKTPUUECKYIO Liellb.
JTro6oii KOHJIeHCAaTOP COCTOUT U3 OIlK-1
JIByX TIPOBOTHUKOB (00K/IaZI0K),
MeXXJy KOTOPbIMU HaxOAWUTCS

JIW3eKTPUK
EMKoOCTB miiockoro Kak ornpegienute EMKOCTB MJIOCKOTO
40 KOH/IeHCaTopa OMpeJessieTcs 1o KOH/leHcaTopa:
dhopmyie: VK -1
ge,S
c=—2
d

2. OnucaHve HIKa/IbI OIleHUBaHUS

B paMkax peHTHHIOBOI CUCTEMBI YCIIEBaeMOCTb CTY/IeHTOB M0 KaXK/[0W JUCLIMIUIMHE OL[eHUBAeTCs B
XOZle TeKylero KOHTPOJISI W TPOMEXYTOYHOM aTTecTtaljid. PeWTHMHroBasi cHCTeMa OLIEHKH 3HaHWN
CTYZIleHTOB OCHOBaHa Ha WCII0/Ib30BaHUM COBOKYITHOCTH KOHTPOJIbHBIX MepOTIPUSTHI T0 TpOBepKe
MPOMJIeHHOT0 MaTepHana (KOHTPOJBbHBIX TOYEK), ONTHUMAaJbHO PACIOJIOKeHHbIX Ha BCEM BpPEMEHHOM
WHTepBajie W3y4YeHWs AWCHUIUIMHBL [IpUHLWIBI DPEMTHHIOBOM CHUCTEMbI OLIEHKM 3HAHWUM CTYy/I€HTOB
OCHOBBIBAIOTCS Ha MOJIOXKEHUSIX, ONMMCcaHHBIX B [TosokeHnn 06 opraHr3aiy o6pa3oBaTebHOTO MpoLjecca
Ha OCHOBE PeWTHUHIOBOM CUCTeMbI OLleHKY 3HaHuM cTyZieHToB B PI'TAOY BO «CKDY».

Peilimuneogasi cucmema oyeHku He npedyCMOmMpeHO 0/ CMmyOeHmos, o00yuarwuxcs Ha
obpazosame/ibHbIX NPO2PAMMAX YPOBHS 8blCule20 00pA308aHUS Ma2ucmpamypbl, 045 0Oyuarowuxcsi Ha
0bpazosamesibHbIX NPO2PAMMAX YPOBHS 8biClie20 obpa3oeaHuss bakanaspuama 3ao4HOl U OUHO-3A0UHOI
¢opmbl 0byueHusl.

3. Kpurepum orjeHUBaHusi KOMIIeTeHI[UM



OLleHKA «OT/IMYHO» BBLICTABAAETCA CTYAEHTY, eC/Jd OH I[I0JIHO U apryMeHTHPOBAHO OTBevaeT I10
COZlep’KaHMIO 3a/laHusl;  OOHapy)KuBaeT IOHKMMaHWe MaTepuasa, MOKeT 00O0CHOBaThb CBOM CYXK/EeHWS,
MIPUMEHUTh 3HAHUS Ha TIPAaKTHKe, W3jlaraeT MaTepuas 1oc/e[0BaTe/IbHO U MpaBuibHO, Habupaet 90-100%
IIPaBUWIbHBIX OTBETOB.

OneHKa «XOpOLIO» BbICTABIAETCA CTYJEHTY, €CIM  CTYZeHT JaeT OTBeT, yJOB/IeTBOPSIOLIUU TeM ke
TpebOBaHUsM, UTO U |15l OLIEHKHU «5», HO Jl0MTycKaeT 1-2 ommbKu, KOTOpble caM ke UCIIpaBJisieT, HabupaeT
75-89% mpaBUIBHBIX OTBETOB.

OueHKa «y/JOB/IETBODUTE/IbHO» BBICTABJISACTCA CTY[AEHTY, eC/Id CTyzleHT oOHapy)kuBaeT 3HaHHe U
TOHMMAaHNWe OCHOBHBIX ITOJIOKEHWW [aHHOIO 3a/laHuvsl, HO:  H3/laraeT Marepuas HeroJIHO U JOIyCKaeT
HETOYHOCTU B  ONpefle/leHWd IOHATMM WM  (OPMY/JMPOBKe IpaBWI; U3jaraeT MaTepuasl
Heroc/ie/[0BaTe/IbHO U AOMycKaeT omrOky, HabupaeT 60-75% MpaBU/IbHBIX OTBETOB.

OlleHKa «HeyI0B/IeTBOPUTE/ILHO» BbICTaB/AETCS CTYAEHTY, eC/IU CTY/ieHT OOHapy)KuBaeT He3HaHUe OTBeTa
Ha COOTBETCTBYIOIlee 3aflaHHe, JOMyCKaeT OWMOKA B (HOPMY/IMPOBKe ONpeeseHud U TpaBuil,
UCKaKalolljie MX CMbIC/, OecriopsijouHO Y HEyBepeHHO W3/jiaraeT MaTepuaj; OTMeuaroTCsl TakKue
HeJIOCTaTKW B IIOJIOTOBKE CTYZeHTa, KOTOpble SB/SKOTCS CepPbe3HbIM IPEeNATCTBUEM K YCIIeLIHOMY
OBJIa/IeHHIO TI0C/IelyIOLUM MaTepranoM, HabupaeT 50-60% npaBU/IbHBIX OTBETOB.




