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IIpeauciaosue

1. Ha3nayenue: naHHBI (OHI OICHOUHBIX CPEACTB NpPEJHA3HAYEH JJIs OIICHUBAHUS ypPOBHSA
c(OPMUPOBAHHOCTH  KOMIIETEHIIMM MpH  MPOBEIEHUU TEKYILIEro KOHTPOJS  YCIIEBAEMOCTH U
MIPOMEKYTOYHOM aTTecTali 00yJYaroMMXCs [0 JUCHUIUTHHE « DU3UKaY.

2. ®OC sBnseTcs NPUIOKEHUEM K IPOrpaMMe TUCHUIUIMHBI «PU3HKay.

3. Pazpaborunk: CeipoBaTckas Banentnna ViBaHoBHA, KaHAMIAT MEIarOrMYeCKUX HAYK, JOLEHT Kadeapbl
TYMaHUTAPHBIX U MATEMATUYECKUX JUCHUILINH.

4. IIposenena skcneprusza ®OC.
UJteHBI DKCIIEPTHOM IPYMIIBL:

[Ipencenarens: IletenéB A.H., KaHauaaT TEXHUYECKUX HAVK, TONEHT, JIOIIEHT Kadeaphl MAIUH U
aIrnapaToB XUMUYECKUX MPOU3BOJICTB

YieHbl KOMUCCHUH:

KyKI/IHOBa FB, KaHAWAaT TEXHUYCCKUX HAYK, TONCHT, JOIICHT Kag]gegmm MalllMH ¥ afnnaparToB XUMHUYCCKUX

IpOn3BOACTB
Pomanenko E.C, KaHAWIAT CENbCKOXO3IHCTBEHHBIX HAVK, JIOIIEHT, JIONEHT Kadeaphl MAITWH W anmnapaToB

XUMHUYCCKUX MMPOU3BOJICTB

Hp CACTAaBUTCJIb OpPI’ ElHI/I3aLII/II/I-pa6OTOI[aTCJ'I}I .

HoBocenop AM, KaHaAnaaT TCXHUYCCKHUX HAYK, JOICHT, HAYAJbHUK CCKTOPA COMPOBOXKIACHUA NPOCKTOB
TCXHUYCCKOT'O PA3ZBUTHUA AO «HeBunHOMBICCKHH A30T»

OkcneptHoe 3akmoueHue: DOC pekomeHzyeTcss [UIsl OLCHHMBAaHUS YpPOBHS Cc(HOPMUPOBAHHOCTH
KOMIIETEHIIMM TpU MPOBEACHUU TEKYLIETO KOHTPOJS YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTeCTalluH

CTYACHTOB IO JUCHUIIIIMHC «Du3uKay.

5. Cpok gevictBust @OC omnpenensercss CPOKOM pealnu3aluu 00pa3oBaTeIbHON NPOrpaMMBbl.



1. Onucanne moka3zatejieii M KpUTepUEeB OLEHUBAHHWS HA PA3JIMYHBIX ITANax HUX

(hopMupoBaHUA, ONTUCAHUE KA OI[eHUBAHUSA

Kommnerenrus (un),
UHIUKATOP(BI)

YpoBHU cHOPMUPOBAHHOCTH KOMITETCHITHH( M)

MuHUMaIbHBIN
YPOBEHB HE
JOCTUTHYT

(HeynosnerBopuren
bHO)
2 Gamta

MuHUMAaTbEHEIN
YPOBEHb
(YIIOBJIETBOPHUTEIH
HO)

3 damta

Cpennuii ypoBeHb
(xoporo)
4 Oama

Bricokmit
YpOBEHb
(oTHMuHO)
5 OamnoB

Komnemenyun: YK-1- CrnocobeH OCyHIECTBIATh NOUCK, KPUTUUECKUM aHalIW3 M CHHTE3 MH(pOpMaluuy,
NPUMEHSATh CUCTEMHBIH MOJIXO/ TS PEICHHs TOCTABICHHBIX 3a1a4

N-1 vk-13HaTh: HE B JIOCTaTOYHOM | UMEET o01iee | MOHUMAET MOHUMAaeT u
NPUHIUIEI cOopa, o0beme 3HAET | MPEJICTABICHUE O | IPUHIMIBI cOOpa, | OCYIIECTBISET
orbopa u NpUHIMIBL  cOopa, | mpuHIMIaX cOopa, | oToopa W | IPUHIHUITBI cOopa,
00001IeHMS orbopa u | orbopa u | 0000meHus orbopa "
uHpopmaruu 000011IeHUSA 0000111eHUSA uHbopmanuu 0000111eHUSA

UHPOpMALIUU UHPOpMALIUU UHPOpMALIUU

N/JA-2 vk-1 YMmeTh: | HE B JOCTaTOYHOM | YMEET YaCTUYHO yMeeT COOTHOCUTH
COOTHOCHUTH o0beme YMEET | COOTHOCUTh COOTHOCHTD PasHOPOIHBIE
pa3sHOPOIHEIE COOTHOCHTD pa3HOPOIHBIE pa3HOPOIHBIE N
SIBJICHUS U | pa3HOPOJIHBIE SIBJICHUS U SIBJICHUS U CHCTEMATHAHDOBA
CUCTEMAaTH3UPOBATH | SBICHHUSA U | CHCTEMAaTH3UPOBAT | CHCTEMATH3HPOBAT
ux B paMKax | CHCTEMaTHU3MPOBATh | b UX B paMKax b UX B paMKax Tb X B paMkax
U30paHHBIX  BHUJIOB | UX B paMKax | M30paHHBIX BUJOB | M3GpaHHbIX BUoB | M30PAHHBIX BUIIOB
npo¢ecCUOHANBHON | N30paHHBIX  BHUJOB | MPO(ECCHOHAIBHO | MPO(EeCCHOHAIBHO npodecCHOHABH
IesATeIbHOCTH npodecCuOHaTbHOM | i IeSITEIbHOCTH U IeATEeNbHOCTH Ol 1eATENbHOCTHU

JeSITebHOCTH

WJI-3 vk-1 Bnagets: | HE uMeer JaCTUYHO UMEET OBJIAJIEBAET HCTOJIb3YET U
MPaKTUYECKUM PaKTUYECKOTO MPAKTUYECKHUIA NPaKTUYECKUM TIPHMEHSET
OMBITOM pabOTHl C | OTBITA PAOOTHI C OTIBIT PabOTHI C OTIBITOM PabOTHI € MpaKTHYECKHit
MH(OPMALMOHHBIMH | HHOPMAIIMOHHBIME | HH(GOPMAIIMOHHBI | UH()OPMAIIHOHHBIM OMBIT PaBOTEL ¢
MCTOYHUKAMH, ONBIT | HICTOYHUKAMU, OTBIT | MU UCTOYHUKAMH, | U HICTOYHHUKAMH,

Hay4HOI'0

ITOKMCKA,
CO3/TaHUS HAYYHBIX

HAy4HOIO IIOUCKa,
CO3JaHUs HAy4YHBIX

OIIBIT HAYYHOT' O
IIOMCKa, CO3aaHus

OIIBITOM HAYYHOTI'O
IIOMCKa, CO3JaHuA

MH(POPMALIMOHHBI
MH HUCTOYHHKAMH,

TEKCTOB TEKCTOB HAyYHBIX TEKCTOB | HAyYHBIX TEKCTOB. | OIBIT HAyYHOT'O
TIOWCKA, CO3JaHUS
Hay4YHbIX TEKCTOB

Komnemenyuna: OIIK-1 - CrnocoOeH NPUMEHATh €CTECTBEHHOHAYYHbIE U OOIIEWH)KCHEPHbIC 3HAHMA,

METOAbl MaTeMaTHYeCKOro aHalu3a W MOJCIMPOBAHMS, TEOPETHUYECKOIO0 U HKCIEPUMEHTAIBbHOIO

UCCIIeIOBAaHMS B TPO(PECCUOHATBHOMN IEATEIIbHOCTH




I/Iﬂ-l OIIK-1 | HE 3HACT OCHOBBI YaCTU4YHO 3HACT IHOHUMACT U 3HACT IIOHUMAaECT, 3HACT,
3HaTh: OCHOBBHI | (PU3UKH, OCHOBBI OCHOBBI (DM3UKH, OCHOBBI (DM3UKH, aHAJN3UPYET
(1)I/IBI/IKI/I, BBEIYUCIUTEIBHOU OCHOBBI OCHOBBI OCHOBBI (bH?)PIKPI,
OCHOBBI TEXHUKHU U BBIYMCITUTENIbHON | BBIYUCIUTENBHON | OCHOBBI
BBIYUCJIIUTCIIBHO | IPOTpaMMUPOBAHUA TEXHUKU U TEXHUKU U BBIYUCIIUTEIHLHON
W TEXHUKU WU MPOrpaMMHUPOBAaH | MPOrPaMMHUPOBAHU | TEXHUKHU U
IIporpaMMHpOBa ust 1 IIporpaMMHUpOBaH
HUs us

Na-2 OIIK-1 | HE YMET peuars | YaCTUYHO YMET | YMET pelars | aHaIU3UPYEeT U
YMeTh: pemath | CTaHJapTHBIE pemarhb CTaH/IapTHbHIE yMeT pemarhb
CTaHIapTHEIE npodeccuoHaIbHbIE CTaHJapTHEIE npodeccHoHaNbHbI | CTaHAAPTHBIE
npodeccuoHa b | 331a4d C MPUMEHEHHEM | Tpo(ecCHOHabH | € 3a1aun ¢ | mpodeccuoHaabH
HBIC 3aJa4u C | CCTCCTBCHHOHAYYHBIX U | BIC 3aa4yu C | MPUMCHCHUEM bIC 3aa4u C
MPUMEHEHHEM | OOIIEHHKEHEPHBIX MIpUMEHEHHEM €CTECTBEHHOHAYUH | IPUMEHEHHEM
CCTCCTBCHHOHAY 3HaHHﬁ, MCTOOB | €CCTCCTBCHHOHAYY bIX " | CCTCCTBCHHOHAY4
YHBIX U | MaTeMaTHYeCKOro HBIX U | OOIIENHKEHEPHBIX | HBIX u
OOIIEMH)KEHEPH | aHaIu3a U | OOIEMH)KEHEPHBIX | 3HAHWM, METOJIOB | OOIIEHH)KEHEPHBI
BIX 3HaHUU, | MOACIUPOBAHUS 3HaHWH, METOJIOB | MaTEeMaTHYECKOro | X 3HAHHMH,
HI[-3 OIIK-1 | HE OBJaACJ HaBbIKaAMHU | YaCTUYHO OBJIAACII | OBJIAJACJI HaAaBbIKaMHN HCIOJIB3YCT U
ViMeTh HaBBIKH: | TEOPETUYECKOTO U | HaBbIKAaMU TEOPETUYECKOT0 U | MPUMEHSET
TEOPETUYECKOTO | IKCIIEPUMEHTATHLHOTO TEOPETUIECKOTO U | IKCIIEPUMEHTAIBHO | HABBIKH

u UCCIIEIOBaHMUsI OOBEKTOB | SKCIIEPUMEHTAJIbH | TO  HCCIIEIOBaHUS | TEOPETUUECKOTO
KCTIEPUMEHTAN | TPOdECCUOHATHLHON OT0 HCCJIEIOBaHUS | OOBEKTOB "

BHOTO JIESITEIIbHOCTH. 00BEKTOB npo(hecCHOHANBHO | SKCIIEPUMEHTAIIBH
UCCIIEIOBaHHSA npodeccHoHaNbHO | i NeATeTHbHOCTH. oro

00BEKTOB i 1eaTeIbHOCTH. UCCJIEIOBAHUS
npodeccuoHab 00BEKTOB

HOM npodeccuoHaIbH
JIESITEIILHOCTH. O IS TEIIBHOCTH.

OILIEHOYHBIE CPEJICTBA JIJIS TIPOBEPKHW YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUI

Homep
3alaHus

IIpaBuabHbIi 0TBET

Cojep:xkanue Bonpoca

KomneTenix
us

0®0-2, 0300-3

1. ckopocTh
2. Bpems
3.ycKopeHue
4.macca

5. 00Bem

YcTaHoBUTE COOTBETCTBUE:

a) Im/c? b)c om® d)yM/; e)kr

YK -1

1. nunHa

2. pabora

3. cuia Toka

4. remneparypa

YcTaHOBUTE COOTBETCTBHUE:

a)Jok b)A c¢) K d) m e)kr

YK -1




Y CcTaHOBHUTE COOTBETCTBUE:
1. mmomanp

2. yriioBasi CKOPOCTb

3. yIJIOBOE€ YCKOPEHHE

3 YK -1
4.cuna
a a 2
a)H )P/ o) P ﬂ/c2 d) ™
VY cTaHOBHTE COOTBETCTBHUE:
1. mnoTHOCTH
2. TaBJICHUE
4 3. UMIyJIbC VK -1
4. mepuon
a) Tla b) KF*M/.¢) ¢ d)KT/
M
Pacrionoxkure B mopsake — yObIBaHHS
3HA4YE€HUs CKOPOCTH TENa:
5 M VK -1
2. 20M/q
3.36 M/C
M
4.5 M/o
Pacrionoxkure B mopsake — yObIBaHHS
3HAYECHUS CKOPOCTH TETA:
6 2. 96 KM/ ac YK -1
KM
3. 108 "M/y5c
M
. 1M I'py3 maccoit m= 2T paBHOMEPHO JBHKETCS
7 F; =kmg@=0.02*2000kr*10 / o2 | MO FOPH30HTANLHOMY IIOCCE. Haiitu cuny OIK-1
—400H TSATH aBTOMOOUIISA, €cITi KO (QUITUEHT }
conpoTuBiIeHus nBrKeHnto k=0.02
2 Teno 6pocuiin BEpTHKAIBLHO BBEPX C
S=0,,, + L HavaJabHOU ckopocThio 20 M/c. Kakoi myTh
8 O 2 ; OTIK-1
S=0M/ 3+ 109 ~105 Teno npoiner 3a 3 ¢? Cuuratp, uro g = 10 -
=20%/c 2 M M/C?, CONPOTUBJIEHUEM BO3/yXa PEHEOPEYb.
Mo 3anaHHOMY YpaBHEHUIO TAPMOHHYECKOTO
A=0.02M KOJIeOaHUsI OTIpeNIeNINTE aMILTUTYLy U
9 V=_0,025ing=0,02M /e CKOpPOCTb Kone6m(7)1meﬁc;1 MaTepHaIbHOM OIIK-1
ToukH: X=0,02cos Ent
ByxcupHblit katep TsHeT Oapxy cuioi 200 H.
A=F*S Kakyto paboTy coBepIiiaeT karep Ha MyTH
10 % 10 ? OIIK-1
A=200H*10m=20001x
75 KM /q :2()71/1 /c Boaurenn aBTOM06I/IJ]$I, IBUTABIIECTOCI CO
=000 0% CKOpPOCTBIO 72 KM/4, Haxxal Ha TOPMO3, B
— =
11 20", a pe3ynbTaTe dYero aBTOMOOWNIB uepe3 5 ¢ OIK-1
== c g M / ) OCTaHOBUJICSI. Onpenenure cpeaHee
¢ C YCKOpEHHEe  aBTOMOOWIS B Tpolecce

TOpMOskKeHus (M/c?).




T=21 \/z =21 \/;=41T
q q

JunuHy W MacCcy MareMaTH4ecKOoro
MasiTHUKa yBeIMYUBaIOT B 4 pasza. Bo

12 CKOJIbKO pa3 MU3MEHUTCSA MEPHUOJ OIIK-1
VYBenuuurcs B 2 pa3. [lepuog ot o
KoseOaHuil MasiTHUKA?
Macchl HE 3aBHCUT.
Kakas ¢pusnueckas BenmurHa ONpPEAeTsieTCs ¢
ITOMOUIBIO PBIYAKHBIX BECOB.
13 3 1. mnoTHOCTB OIK-1
2. Bec
3. Macca
4. o0beM
UTo 13 HIKEIEPEUUCICHHOTO SIBIISIETCS
(u3MUecKuM SBICHUEM, a HE BETUUNHOMN?
1)/laBneHue BHYTPH KHUIKOCTH.
2)/laBnenue >KHIKOCTH HA CTCHKH COCya.
14 4 3 YK -1
)BeicoTa cTonda KHUIKOCTH.
4)YBennueHue JaBlIeHUS XKUIKOCTH C
rITyOMHOM
Kakas npucraBka B Ha3BaHUE €JUHULBI
(u3nUecKol BEIMUYMHBI O3HAYALT €&
MUJUTHOHHYIO JTOJTIO:
15 4 1.nemm. YK -1
2.caHTH.
3. MuIIH.
4. MUKDO.
BexkTop nepemenieHus 310 [aiite ompeaeneHue BEKTOpa
HaIpaBJICHHBIN OTPE30K MPSMOH, nepeMenieHus
16 COEIMHSIOIINI HAYaIbHYIO U OIIK-1
KOHEYHYIO TOUKH JIBUKEHHUSL.
SIBiieHME COXpAHEHUS] CKOPOCTHU Haiite OlpeaesIeHne HHEPLIUU
|7 | Te"aTpH OTCYTCTBUH BOSMCHCTBUA OIK-1
Ha HEro JIPyTux Tell Ha3bIBaeTCs
HHEepLHER
Becom Tema HasbiBaercs cuia c | L@UTE OMpefeneHne seca Tena
18 KOTOPOH TEJIO AABUT Ha OILOPY WIH OIIK-1
pacTIruBaeT HUTh TOJBECA.
P =m*q
MouHOCTEIO Ha3bIBAETCA BennuKHa, | JaiTe onmpeaeeHne MOIITHOCTH
XapaxkTepu3ylomas ObICTPOT
19 BLEIOJIHIG)HI/IZ paboTsI R OIIK-1
N=4/,
CymiecTByloT  Takue cucremsl | JlaiiTe onpeneraeHue NepBoro 3aKkoHa
OTCYETa, OTHOCUTENIBHO KOTOpBIX | HproTOHA
MaTepuajbHas TOYKAa WM TEJIO
COXpPaHSET COCTOSHHE TIIOKOS WU
20 | paBHOMEpHOTO NPSIMOJIMHEHHOTO OIIK-1
JBIDKEHHUS, MoKa BHEILIHHUE

BO3JICUCTBHSI HE BBIBEAYT €€ U3
3TOTO COCTOSIHUS.




21

VckopeHue NpUOOPETEeHHOE TEeJIOM
npsiMO HPONOPLUOHATIBHO
paBHOZCHCTBYIOIIEH  Bcex  cull,
MPWIOKEHHBIX K Tey M 00paTHO
HPOIOPLUOHATIBHO Macce:

a=F/m

[aiite onpeneneHre BTOPOTO 3aKOHA
Hrrotona

OIIK-1

22

Cusl c KOTOPBIMHA
B3aUMOJICHCTBYIOT  Tejla  BcCeraa
paBHEI 1o BEJINYHHE H
MIPOTUBOIIOJNIOXKHBI [0 HANPaBICHUIO

F, =F,.

JlaliTe onpesieieHne TPETHETO 3aKOHA
Hrrorona

YK -1

23

Cuitoit Ha3sIBaeTCs (pU3MUICCKas
BCJIIMYHMHA, ABJIAOIIAACS MepOI\/'I
BO3JICHCTBHS Ha TEJIO CO CTOPOHBI
JPYTUX TeJ, B pe3yJIbTaTe KOTOPOTrO
TEJIO MPHOOPETAET YCKOPEHHE.

JlaiiTe onpeneneHue CUibl

YK -1

24

Maccoii Ha3bIBaeTCs CKajsipHas
(hm3udeckas BeMMUNHA, KOTOpast
SIBJISIETCSI MEPOIl HHEPTHOCTH TeJa U
TPABUTAIIMOHHOTO B3aMMOICHCTBHSI.

Haiite onpenenenue macchbl

YK -1

25

OHeprusi Ha3pIBaeTcs (u3HUECcKas
BEJINYMHA, XapakTepu3yromas
CIIOCOOHOCTB TEJa MM CUCTEMBI TEl
COBepIIaTh PadoTy.

Jaiite onpenenenue 3HEPruu

YK -1

26

MaTreMaTHYE€CKUM MasITHUKOM
Ha3bIBACTCS MAPUK MAJIOTO pa3Mepa,
MOABEIICHHBIN Ha JJIWHHOH,
HEBECOMOM, HEPACTSIKUMON HUTH

I[af[TC OIMPEACIICHNE MAaTCMAaTUICCKOI'O MasiTHUKA

YK -1

27

Cuna B3auMOJICHCTBUS MEKITY
TeJaMU MPOMOPIUOHATbHA
MIPOU3BEICHUIO MAacC ATHX TEJ U
00paTHO MPOIMOPIIHOHATIBHA
KBaJIPATy PACCTOSHUS MEKITY HUMH.
r mm
F =G

Haiite onpeaeneHue 3aKkoHa BCEMUPHOTO
TATOTCHUS

YK -1

28

Hedopmanmelri Ha3bIBaeTCS
M3MEHEHHUE pa3MepoB U (HopM Tema
01 AMCTBHEM BHEIIHUX CHUIIL.

JlatiTe onpenenenre nedhopmaiuu Teia

YK -1

29

B npenenax ynpyroctu cuia
YIPYTOCTH MPSIMO
MPONOPLUUOHAIBHA JeGOpMaIK T

cmemenmto. F, - =- kDx

Jatite onpenenenue 3akoHa ['yka

OIIK-1

30

Kunetuueckoii sneprueit
Ha3bIBaeTCAI MEXaHWYeCKast SHEPTHS,
o0ycIoBIeHHAS JBIKCHUEM TeJa

[HaiiTe onpeneneHne KUHETUYECKON SHEPT U

YK -1




31

Pabota - 3TO CKaJIIpHOE
[IPOM3BEICHUE BEKTOpa CHJIBI, Ha

BeKkTOp mepemereHus. A=F*S

Jaiite onpenenenne pabOTHI

YK -1

32

MoMeHT cuibl Ha3bIBaeTCs
IIPOU3BEACHUIO CUJIBI HA IJICYO, d-
IJIe40 — KpaTqaﬁmee pacCcTodaHueC OT
OCH BpalleHus A0 JUHHUN ,Z[eﬁCTBPIH
CHUIIBI.

Jlaiite onpeeneHne MOMEHTA CHUIIbI

YK -1

33

CKOpOCTBIO TENIa Ha3bIBACTCA
(hm3nyeckas BeNMYMHA PaBHAS
OTHOILIIECHUIO IIEPEMEILIEHUS TETA K
IIPOMEKYTKY BPEMEHH, B TCUCHUU
KOTOPOr'0 MPOU3O0ILIO 3TO
nepeMeLLlleHHe
an=DF

D¢

Z[aﬁTe OnpCACICHUEC CKOPOCTHU TCJ1a

OIIK-1

34

ITorenmanpHOM
Ha3bIBACTCA OHEprusd KOTOpas
3aBHCHUT oT B3aMMHOTO
pacToONOXKEeHHS Tell WM YacTel
OJTHOTO H TOTO ke Tena. W = mgh

SHepruen

Jaiite onpeeneHue NoTeHIUaTbHOW SHEPTUU

OIIK-1

35

B u3onmpoBaHHON 3aMKHYTON
CHUCTEME U3MEHEHMSI MEXaHUYECKOH
SHEPTUU HE IIPOUCXOMUT.

W, +W, =const

Kak  3ByunT  3akoH
MIPEBPALLEHUS SHEPTUU

COXpaHCHUS n

OIIK-1

36

BekropHas cymMa UMITyJIbCOB TeEN,
COCTaBJISIIOIINX 3aMKHYTYIO CUCTEMY
HE MCHACTCA C TCUCHUEM BPECMCHU
npu TOOBIX BMKCHUSAX U
BBaHMOHeﬁCT BUAX OTUX TEJI

P =Y, m=+v = const

Kax 3ByunT 3aKOH COXpaHEHHUS NMITYJIbCa

OIIK-1

37

VYT0BOE YCKOpPEHHE BPAIAoIerocs
TeJa MpsIMO IPOIOPIIMOHAIBHO
CyMMapHOMY MOMEHTY CHJI,
MIPIJTIOKEHHBIX K HEMY, U 00paTHO
MIPOMOPIIMOHATBEHO MOMEHTY
WHEPLIMHU TeJla OTHOCUTEIBHO

M

HEIIOIBYKHOM OcH. € :T

Haiite onpenenenue BToporo 3akona HeroTona
JUISL BPAIIaTeIbHOTO IBHKECHUS

OIIK-1

38

MomeHTOM HWHCpIUU TBEPAOTO TCIIa
HAa3bIBACTCA CI)I/ISI/IT-ICCKaH BCIIMYHWHA
XapaKTepus3yromas MacCy T¢jia 1

Haiite  ompeneneHue MOMEHTa

TBEPJIOTO Tena

HWHCPpUOHUN

OIIK-1




XapakTep pacupe/CIeHIs
OTHOCHUTEIBHO OCH BpPAILEHUS
I[=Ym= r2

. _ | Jalite onpeneneHue 3aKoHa COXPAHEHUs
B M30IMpOBaHHOH  3aMKHYTOH UMITyJIbCa B 3aMKHYTOH CHCTEME.
CHCTEME MOMEHT UMITyJIbca (MOMEHT
KOJIMYEeCTBA JIBHDKCHUST)
39 COXpaHSIETCS, T.€. HE M3MEHAETCS C OIIK-1
TCUCHUEM BPEMCHHU.
L=I- ® = const
JaiiTe ompezaeneHHe OCHOBHOTO YypaBHEHHS
dar  _ M - OCHOBHOE JIMHAMUKH BPAIIATeIbHOTO JIBHKCHUS
40 dt VK -1
ypaBHEHHE THHAMHUKA
BpAIIaTEIbHOTO JIBUKECHHUS.
0®0-3, 03904
YCcTaHOBHTE COOTBETCTBHE MEXIY (DU3HUSCKUMHU
BEJIMYMHAMH M TIPHOOPAMH JUI M3MEPEHHUS ITUX
BEITUYHH.
®UBUYECKUE BEJIMUMHBI:
A. DJIEKTPUYECKUI 3apsi/T
A4 B. anexTpuueckoe HampsHKeHHEe OIIK-1
C.cuna 3MeKTPUIECKOTO TOKa
b-3 TIPUBOPBI
1. ammepmeTp 2. KaJopuMeTp
C-l 3.BONBTMETP 4. DIEKTPOMETP 5. MAHOMETP
Ycranosure COOTBETCTBHUE MEXKITY
(1)I/IBI/ILICCKI/IMI/I BCIMYMHaAMU MW CIUWHUIAMHU J3THX
BenmnuuH B CU.
A-1
A. Pabota Toka 1.JDKOVJIb (JIXK) YK-1
B-2 b. MomHocTh TOKa 2. BATT (BT)
C. Cuna Toka 3. BOJIbT (B)
C.4 4. AMIIEP (A)
5. HBIOTOH (H
Y CcTaHOBHTE COOTBETCTBHE MEXKIY
HaMMCHOBAaHUEM U €AMHUIIAMU USMEPCHUA
1-b OCHOBHBIX ITapaMeTPOB ICKTPHUYECCKOM IICTIH
1.MHayKTUBHOCTH A. ®@apan
2-A 2.EmkocThb B. T'enpu OIIK-1
3. Hanpspxenue B. Bebep
3-r 4. MarauuTHbIi IOTOK I'. Boaet
4-B
YcTaHOBUTE COOTBETCTBUE MEKIY
MOHATUSMH JIEBOTO W TIPABOTO CTOJIOIA:
1-6 1.BOIBTMETp, aMIEpMETP
2.amriep, BOJIbT VK -1
2-a 3.HaNpsHKEHUE, COMIPOTHBIICHUE
- a)eAMHUITBI U3MEPEHHMS, 0) U3MEPUTETbHBIC

pUOOPEL, B) PU3HUECKHE BEIUINHEI




YcraHOBUTE BEPHBIN NIOPAIOK
OCYILIECTBIICHUS] U3MEPECHUS:

a. [IpoBeneHne N3MEPUTEIILHOTO SKCIIEPUMEHTA
0. [locraHoBKa M3MEPUTENBEHON 3a1a4H

B. O0paboTKa SKCIIEpUMEHTANILHBIX JTaHHBIX

r. [InannpoBanue u BEIOOpP METOAA U3MEPEHHS

OIIK-1

2

1

Pacrionosxute B mopsijike yObIBaHHUS:
TeMIEPaTyphbl:

1.120°C
2.5%K
3. 3250C

YK -1

I=ur (1) R=pé ()

_us _ 68405 _
I= ol I_0.017>+100_2A

Omnpenenure CUly TOKa B METHOM
poBoJIHUKE ceueHuM 0,5 MM2, eciu AJMHa
npoBoaHuka 100 M, a HanpsKEHUE Ha €ro
KOHIIaX paBHO 6,8 B.

OIIK-1

_ 1 1 I o U

S=0'055*53*0'04 —0.0013M02

ITo BoTBGPaMOBOI IPOBOIOKE IITHHON 3 M
MIPOTEKaeT AMeKTpuieckuii Tok cuioit 0,04 A.
IIpoBoiioka HaXOUTCS IO HaNpsKeHueM S B.
Onpenennre BEMUYHHY MIOMAAN IOMEPEUHOrO
CEYEHUS IPOBOJIOKH.

YK -1

I= Uy/R, =2102—OBM:O,6A

U =U1+U2

12B+18B=30B

u 308
I 6A >0

IIpoBognauku conporusneHueM 20 Om u 30 Om
COEIMHEHHI NocieoBaTenbHo. Hampsokenue Ha
KOHLIaX MEepBOro MPOBOJHUKA paBHO 12 B.
Omnpenenure HaNpsDKEHUE, COPOTUBICHUE U
CHJTy TOKa B IIeTIH Ha BTOPOM IPOBOJIHUKE

OIIK-1

10

s nmapanienbHOro cCoeIMHEHUs
=l + [, =0.5+1 =1.5A

U= LI1 = Uz U= Rl*ll =
18om*0,5A = 9B

JIBa mpoBOJHNKA COEAMHEHBI NTapasuienabHo. Cula
TOKa B IEpBOM IIpoBoAHUKE paBHa 0,5 A, Bo
BTOpOM — 1 A. ColpoTHBIICHHE TIEPBOTO
npoBoaHuKa cocranister 18 Om. Onpenennre
COIIPOTHBIICHHE BTOPOTO MPOBOJHUKA U CUITY
TOKa Ha BCEM Y4aCTKE LIEIH

YK -1

11

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

A= 1*#10%10 =100;

T"anTens Maccoit 1 xr nagaet ¢ BBICOTHI 10
MeTpoB. Kakyro paboTy coBepiraer cuia
TSXKECTU?

OIIK-1

12

A= F*r =F*h
N=A4=1Dbh

t t
_80+10 _
N = 20 40 Bt

JlepeBeHCKHU JKUTEIb TOJJHUMAET BEAPO U3
Kojofra 3a 20 ceKyH, MEHCTBYS C TIOCTOSTHHOM
cuioii 80 H. I'imybuna kononna pasaa h=10 m.
Kakyto MOIHOCTb pa3BUBAET YEIOBEK?

YK -1




BoabT™meTp Citykur...

13 1.06HapyXeHre B TPOBOIHUKE JABIKEHUS
4 3JIEKTPOHOB
2.M3MEPEHUE CHJIBI AIEKTPUUECKOTO TOKA OIIK-1
3.moaaepkaHue B IPOBOJHUKE JTOJITOBPEMEHHOTO
TOKa
4 .M3MEpeHHUE AICKTPUICCKOTO HANPSHKEHHUS
Korna snektpudeckue 3apsibl HAXOASATCA B
14 MOKOE, TO BOKPYT HUX 00pa3yercs:
-MarHUTHOE MoJe VK -1
-3JIEKTPUYECKOE U MAarHUTHOE I10JI€ i
-3JIEKTPUYECKOE T10JIE
-I'PaBUTALIMOHHOE I0JIE
Uto npeacTaBisioT co00l MarHUTHBIC IMHUN
15 MAarHUTHOTO ITOJISI IPSAMOTO TOKA:
3 oo OIIK-1
3.3aMKHYTbIE KPUBBIE, OXBATHIBAIOIIINE
ITPOBOJHUK
CyMMapHBIH 3apsn CdopmynupyiiTe 3aKOH COXpaHEHHS 3apsaa
16 ANEKTPHYECKU VK -1
W30JMPOBAHHON CHUCTEMBI HE
Toueunsim 3apsiiom HasbiBaeTest | JlaiiTe onpenereHue TOUEYHOTro 3apsija:
17 3apsHKEHHOE TeJI0, pa3MepaMu
KOTOPOT'O MOXKHO IIpeHeOpeyb 110 OIK-1
CPaBHEHHIO C PACCTOSIHUSIMHU OT
3TOTO TeJa 10 APYTUX
3apsHKEHHBIX Tell.
Cuna B3aumojeiicTBus Toueunblx | JlaiiTe onpeaenenue 3akona Kymona:
18 3apsI0B MPOTOPIOHATEHA
BEJIMYMHE B3aUMOJICHCTBYOIINX
3aps70B U 00paTHO
MPOIOPINOHATIbHA KBaAPaTy VK -1
pacCToAHUA MEXKAY HUMU, T.€.
r ol
e,R
[Jaiite onpeneneHue HaIPsLKEHHOCTH
HamnpsixeHHOCTBIO 3IIEKTPUYECKOTO MOJIS:
19
ANEKTPHYECKOTO TTOJIS
OIIK-1
Ha3bIBAETCS BEKTOPHAS BETMYMHA
paBHasA OTHOIICHUIO CHIJIBI,
NEeUCTRVIOIIAS HA RANII K
OObem aHHOM Macchl Taza [Haiite onpenenenue 3akoHa I'eit-JIroccaka:
20 IPSIMO TIPOIIOPIIOHATIEH
abCoNIOTHOM TeMmepaType npu VK -1

Vi_Th
IIOCTOSIHHOM OABJICHUU —— — —
Vo Ty
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JaBiieHre 1aHHOM Macchl rasa
MPONOPLHUOHAIBEHO a0COMIOTHOM

TEMIICPATYPC MMPU MOCTOSTHHOM

p
o0beMe. — = ﬂ
Py, Ty

[Hanire onpenenenue 3akona [laps:

OIIK-1

22

IIpousBenenue 1aBieHus Ha
00beM JaHHOW MacChl ra3a ecTh
BEIMYMHA TIOCTOSTHHAS TIPU
HEU3MEHHOU TemmepaType

piVi=pVounu pV =

const.

[aiite onpenenenue 3akona boitns-Mapuotra:

YK -1

23

Onun Mo 1100010 rasa
3aHUMAET OJUHAKOBEIA 00BEM
IIPY HOPMAJTBHEIX yCIOBHAX. B
oxHOM MoJie BemiecTBa YHCIIo
MOJICKYJI BCET/Ia PaBHO

N, =6,022510% ——
MOJlb

(moctostHHAST ABOTa/IPO)

[aiite onpeneneHue 3akona ABOraipo:

OIIK-1

24

[IpousBenenue naBiaeHUs Ha
00beM, OTHECEHHAS K
abCOTIOTHOM TeMmepaType ecTh
BEIMYMHA MIOCTOSIHHAS JIJIS
JTAHHOW Macchl raza (ypaBHEHHE
Kuametipona).

ﬂ/ = const
=

Jlaiite onpeneneHre ypaBHEHUs COCTOSHUSA
HieabHOro rasa (ypasuenue Knaneiipona):

YK -1
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pV =NkT N,k =R
pV ="LRT
m

o

Mot XK

R =831

3anuuuTe ocHOBHOE ypaBHeHne MKT
UJCAIBHOTO rasa:

OIIK-1
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OO0111e€e 1aBIIEHUE CMECH T'a30B
pPaBHO CyMMe€ TMapIHaIbHBIX
TABJICHUH, IIPON3BOIUMBIX

Ka)XIbIM I'a30M B OTJACJIbHOCTH.

p:pl +p2 +“‘+pn

JaiiTe onpeneneHue 3akona JlanbToHa:

YK -1
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TepMonnHamMuKa — 3TO pazen
(hM3UKH, B KOTOPOM H3yJaroT
3aKOHOMEPHOCTH TEIJIOBON
(hopMBI TBUKEHUS MaTEPUU

I[aﬁTe OIIpCACIICHUC TCPMOJIUHAMUKH:

OIIK-1
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TepMoaAMHAMUYECKON CUCTEMOM
Ha3bIBaIOT COBOKYITHOCTh
MHKPOCKOITHICCKUX TET,
KOTOPBIE MOTYT OOMEHUBATHLCS
MeX]1y cOOOH U ¢ BHEIIHEH
Cpelioi BEIIECTBOM U SHEPTUEH.

[aiite onpeneneHue TepMOAUHAMUYECKON
CHUCTEMBI:

YK -1
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MOXHO U3MEHUTD JIBYMS

Ty TSIMH:

1. IlyTem Temionepenayu —
coo01I1ast KOIMYECTBO TEIIOTHI O
(k).

2.CosepmmB padoty. Eciu
crcTeMa cama COBEPIIHT padoTy,
TO OHA CUUTAETCS
MTOJTIOXKUTENbHOH (+A4). Ecim
paboTa coBepiiaeTcs HaJ
CHCTEMOH, To paboTa
orpurarenbHa (-4).

Kak M0xHO U3MEHHTH BHYTPCHHIOIO SHCPI'UIO
TepMO)IHHaMquCKOﬁ CHCTCMBI:

OIIK-1

30

[TonBoauMoe k cucreme Terio
UJET HAa U3MEHEHNE BHYTPEHHEN
sHeprun cuctemsl AU u

COBEPIICHUE CUCTEMOU PabOThI

A nipotus Bremsux cun. dQ =

dU + dA

I[aﬁTe OIMPECACIICHUC TICPBOTO 3dKOHA
TEPMOIAUHAMUKHU

YK -1
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Bropoe Hayano TepMoarHaAMUKH
chopMyITHpOBAT TAKKE
Knaysuyc:

TemnoTa HUKOTIA HE MOXKET
MepexXOaNTh cama co0OH OT Tel ¢
0oJiee HU3KOH TeMIepaTypo K
TenaMm ¢ Oosee BHICOKOM
TEMIIEPaTypPOM.

I[aﬁTe OIIpCACIICHUC BTOPOI'O 3aKOHA
TCPMOANHAMUKU:

OIIK-1
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3akoH B3aUMOOCHCTBUSI 3apsa0B:
OI[HOI/IMeHHO 3apSAKCHHBIC
OTTAJIKUBAKOTCA, pa3HOUMCHHO
3apSKCHHBIC IIPUTATUBAIOTCA.

JlaiiTe onpeneneHre 3akoHa B3aMMOACHCTBUS
3apsAIOB:

YK -1
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AHrnmiickuit yuensrii @apaneii
chopMyITUPOBAI 3aKOH
COXpaHEHUS 3apsI0B:

n

o]
a ¢, =const

i=l
Anrebpandeckas cymma
ANEKTPUIECKUX 3apsII0B 000
3aMKHYTOM CHCTEMBI OCTAETCS
HEM3MEHHOM, KaKue Obl
MPOILIECCHl HA MPOUCXOAMIH
BHYTPH 3TOH CUCTEMBI.

Jaiite onpeneneHue 3aKOHa COXPaHEHUs
3apsIl0B:

OIIK-1
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[IpuHIHUIT CYTIEPIIO3UITUU HITH
HaJIOXKEHUS MOJIEH:
1

HaNpsHKEHHOCTh E -
Pe3yIABTUPYIOIIETO MMOJIs
CO37]aBa€MOr0 CUCTEMOM 3apsI0B
paBHa reOMETPUUECKOH cymme
HaIpsHKEHHOCTEN TMOJIEH,
CO3/1aBacMbIX B JAHHOM TOUKE
KaKIBbIM U3 3aps/I0B B
OTAENBHOCTH.

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

B uem 3akirogaeTcst IPUHITUI CYTIEPIIO3UITUN
ojen

YK -1
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[ToTok BekTOpa HANPSAKEHHOCTH
yepe3 3aMKHYTYIO TIOBEPXHOCTh
TIPOU3BOIBHON (hOPMEI,
CO31aBacMbIii CHCTEMOMH 3aps0B
paBeH alre0pandecKon cymme
3aps0B OTHECEHHOH K
JIABJIEKTPUYECKOU

MMPOHULIIAEMOCTH BaKyyMa.

. 1 ¢
@E :@‘nds :_a qi

eO i=

[Haiite onpenenenne Teopema OcTporpaackoro
—Tlaycca:

OIIK-1
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IToreHumanom 3aeKTPUIECKOTO
TOJIs1 Ha3bIBaeTCs (pU3MYECKas
BEJIMYMHA PaBHASI OTHOLLIEHUIO
MOTEHIMAIBLHON 3HEPTrUn
KOTOpOU 001aiaeT 3apsi,
MIOMEIICHHBIN B JaHHYIO TOUKY

/4

n

oIS, K 3TOMy 3apsay. | =

IloTenuuan - OHEpPreTUYCCKas
XapaKTCPUCTHKA ITOJIA.

[aiite onpeneneHue MOTEHIAAIA
JIEKTPUUYECKOTO MOJIS:

YK -1
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OneKTpUYecKUil UL — 3TO
CHCTEMa ABYX 3apsJ0B, PABHBIX
110 BCJIMYHUHC U
MMPOTHUBOIIOJIOXHBIX 110 3HAKY,
paccrosHue MeXIy KOTOPhIMU /
BO MHOTO pa3 MEHBIIIE
paccTrosgHus 10 PaCCManHBaeMoﬁ

Touku Bekrop / , HanpaBieHHbINH
OT MHUHYCA K IUTIOCY, PABHBIHI
PACCTOSTHUIO MEXIY 3apsiIaMHu,
Ha3bIBACTCS TJICYOM JHTIONS.

[aiite onpeneneHre dJIEKTPUUECKOTO
JUTIONIS:

OIIK-1
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DIIeKTpUIecKast EeMKOCTb - 3TO
(pm3nyeckas BeNUUHMHA,
XapaxkTepHu3yIollas ClIoCOOHOCTh
MTPOBO/IHHKA K HAKOTUICHUIO
JNEKTPUIECKHX 3apSJIOB HA €T0

q.

nosepxnoctu. C =—;

J

[aiite onpeneneHre >JIeKTPUIECKOM
€MKOCTH:

YK -1




Konnencaropsl — ycTpoiicTBa [aiite onpeneneHne KOHAEHCATOPA:
39 CMOCOOHBIC HAKATUTUBATD 3aPSi bl
M 3aTEM OTAaBaTh UX BO
BHEIITHIOKO 3JICKTPHYECKYTO IIETIb.
JIro00¥i KOHJCHCATOP COCTOUT U3 OIIK-1
JBYX TIPOBOTHIKOB (0OKIIa/I0K),
MEKIY KOTOPBIMH HAXOIUTCSI

JIUBJIEKTPUK
EMKoOCTE IJ10CKOT0 Kak onpenenuts EMKOCTh TIIIOCKOTO
40 KOHJICHCATOpa OIMPEAENSIETCS 110 KOHJIEHCaTopa:
hopmye: VK -1
ee S
c =%
d

2. Onucanme MKaJIbl OLEHUBAHUSA

B pamMkax peMTHHIOBOM CUCTEMBbI YCIIEBAEMOCTh CTYJEHTOB MO KaXXI0M JUCUUILUIMHE OLIECHUBAETCS B
XOJle TEKYIIEro KOHTPOJISI M IIPOMEXKYTOYHOM arrecTauuu. PeWTHHroBas CHUCTEMa OLEHKM 3HAaHUU
CTYJICHTOB OCHOBaHa Ha WCIIOJIb30BAHUH COBOKYITHOCTH KOHTPOJIBHBIX MEPONPHUATHA IO MPOBEPKE
MPOUJICHHOTO MaTepuana (KOHTPOJBHBIX TOYEK), ONTHMAIBHO PACIOJOKEHHBIX HAa BCEM BpPEMEHHOM
WHTEpBaje W3Y4YCHHUS AUCIHUIUIMHBL [IpUHIUNBI pPEHTUHTOBOM CHCTEMBI OIICHKM 3HAHWUW CTYJICHTOB
OCHOBBIBAIOTCSI HA TIOJIOKEHUSX, ONMMCAaHHBIX B [TomojkeHnn 00 opraHu3aiiuu 00pa3oBaTENBHOTO MpoIecca
Ha OCHOBE PEUTUHTOBOM CHCTEMBI OlleHKH 3HaHUH CTy1eHTOB B DI'AOY BO «CKDVY».

Petimuneosaa cucmema oyenku He npedycmMompeno O CMYOeHmOo8, 00YHaArWUXcsa Ha
00pazo08amenvbHblX NPOSPAMMAX YPOBHS 8bICULE20 00PA308aHUSL MA2UCMPAmypbl, OJisl 00V4arOWuUxcs Ha
00pa308amenbHbIX NPOSPAMMAX YPOBHS 8blCUIe20 00pA3068aHUs OAKAIABPUAMA 3A0YHOU U OUYHO-3A0UHOLL
dopmbl 006yuenus.

3. Kputrepuu oueHUBaHUSI KOMIIETeHIM

OIICHKAa _«OTIMYHOY» BBICTABISAETCS CTYAEHTY, €CIH OH I[IOJHO W AapryMEHTHPOBAaHO OTBEYAET II0
COJICpP’KaHUIO 3aJaHus;  OOHapy)KMBaeT MOHMMAHUE MaTepHalia, MOXET OOOCHOBATh CBOW CYXICHHUS,
MIPUMEHUTD 3HAHUS Ha TIPAKTUKE, U3JIaraeT MaTepuai Mocjie0BaTeIbHO U paBuibHO, Habupaet 90-100%
MIPAaBUJIBHBIX OTBETOB.

OIICHKAa «XOPOIII0» BBICTABIACTCS CTYICHTY, €CIIM  CTYACHT JaeT OTBET, YJIOBIETBOPSIIOIIUN TEM XKe
TpeOOBAHUSAM, UTO M JUTSI OLIEHKHU «5», HO JIOMyCKaeT 1-2 omMOKH, KOTOPBIE CaM K€ UCTIpaBIIsieT, Habupaer
75-89% npaBUIIbHBIX OTBETOB.

O1neHKa «YIOBJIETBOPUTEIBHO» BBHICTABIAETCS CTYACHTY, €CIU CTYZICHT OOHapy>KUBacT 3HAHUE U
MMOHMMaHHE OCHOBHBIX IOJIOKEHUH MAaHHOTO 33/IaHUs, HO:  M3JIaraeT MaTepuai HEMOJHO U JIOIMYCKaeT
HETOYHOCTH B  ONPEACICHUM TOHATUH WIM  (OPMYJIHMPOBKE TMpaBWI; H3JaraeT Marepua
HEMNoCJe0BaTENbHO U I0NycKaeT omuoku, HadbupaeT 60-75% npaBUIbHBIX OTBETOB.

OlLieHKa «HEYIOBJIETBOPUTEIbHOY BBICTABIIAECTCS CTYCHTY, €CIIH CTYAEHT 00HAPyKUBAET HE3HAHUE OTBETA
Ha COOTBETCTBYIOIIEE 3aJaHHe, MJOMYCKAaeT OIMMOKH B (OPMYJTUPOBKE ONpEACICHUH W IPaBHII,
UCKAKAIOIIME WX CMBICH, OECHOpSJIOYHO W HEYBEPEHHO W3JIaraeT Marepuai, OTMEYaroTCsS TaKHhe
HE/IOCTaTKA B TIOATOTOBKE CTYICHTA, KOTOPBIC SBIAIOTCS CEPHbE3HBIM TNPENSATCTBUEM K YCIHEITHOMY
OBIIQJICHUIO TIOCIEAYIONINM MaTepranom, HadupaeT 50-60% mpaBUIbHBIX OTBETOB.




