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@oH/, O11eHOYHBIX CPeJICTB IMpeAHa3HaueH /s olleHUBaHUs C(hOPMHUPOBAHHOCTU KOMITETEHLIUI 110
qucuuriiHe «buonorudeckas Gusvka» Jjsi CTyJeHTOB crieljuaabHOCTH 36.05.01 BetepuHapus,
HaripaB/ieHHOCTh (mipoduib) «bome3sHu MenKuX [AOMallHUX U 9K30TUUECKUX IKUBOTHBIX»,
«KauecTtBO M 06€30MacCHOCTh MPOOBOJILCTBEHHOTO ChIPbSi U TTHIINEBBIX ITPOAYKTOB» OUHOH H
3a04yHOM (hopMBI 0OyUeHUS

MognucaHo undposomn

qu beBa Onbra noanucsio: Pyubesa Onbra
AnekcaHppoBHa

CocraBuTesb K.(-M.H. JOLEHT Ka(eape! ANEKCaHAPOBHA fara: 2025.04.14 12:18:38
(bU3MKU ¥ aBTOMATHUKU +0300 PyubeBa O.A.

@oH/I, OL[eHOUHBIX CPeJCTB YTBEPK/eH Ha 3ace/jaHuu Kadepbl GU3UKU U aBTOMAaTHUKU
ITpotokosa Ne 12 ot «14» anpesns 2025 roja.

MopnucaHo undposoii nognucbio: MprHa AnekceeBHa

NpnHa AnekceeBHa MamaeBa Mawaesa

3aBeytoIuii Kadeapoii: [lata: 2025.04.14/20:35:51 +03'00' /
CornacoBaHo:

[Ipencenarens MeTOANUECKOW KOMUCCUA

(hakynbTeTa BeTepUHAPHOW MeAULIMHBI U 300TEXHUHN /CmopukoBa A.C./

ITpoTtokosa Ne 3 ot «07» mag 2025 roza.




ITacnopT (hoHAQ OLIEHOUHBIX CPeACTB
crieruanbHOCTh 36.05.01 Berepunapus

HarpaB/IeHHOCTb (Mpohu/Ib)

«bo/ie3Hn MeNKUX JOMAIIHUX U SK30TUYECKUX JKUBOTHBIX»
«KauecTBo 1 6e3011aCHOCTH MPO/JOBOILCTBEHHOTO ChIPBS U MMUILEBBIX TTPOAYKTOB»

Tabuia 1

OYHOM U 3a0UHOM OpM 0OyUeHHs

HOucuuriinHa: «bronoruyeckast husrka»

No
/1

Mopayib
JUACLIUTIIMHBI

dopmupyemble KOMIETeHLIUN
W/ UX YacCTu

O11eHOYHBIe
MaTepuasbl
Y Cpe/iCTBa

KommuectBo

MOOYJIb 1.
MexaHuka

OIIK-4  crocobeH  WCIOIL30BaThb B
podheCCUOHATBHON /1€ Te/IbHOCTH METO/IbI
pellieHWss  33Jad = C  MCIIO/Ib30BaHUEM
COBPEMEHHOI0 obopyoBaHuUs npu
pa3paboTKe  HOBBIX  TEXHOJIOTHH  H
HCITI0/Ib30BaTh COBpPEMEHHYIO
podeCCUOHAIBHYI0  METOZOJIOTHIO  [IjIst
MIPOBeZIeHHs 9KCTIIepUMEHTa/TIbHBIX
HCC/IeIOBAaHUM UM WMHTEpIpeTalu  UX
pe3y/bTaToB

TectupoBaHue

20

Kosnnoksuym

10

MO/JYIJIb II.

OneKTpomar-
HEeTU3M

OIIK-4  criocobeH  MCIO/MbL30BaTh B
npodheCCUOHAIBHON /1€ Te/IbHOCTH METO/IbI
pellieHWss  33Ja4 = C  MCIIO/Ib30BaHUEM
COBPEMEHHOT0 obopy/joBaHus npu
pa3paboTKe  HOBBIX  TEXHOJIOTHH  H
HCIT0/Ib30BaTh COBpPEMEHHYIO
podeCCUOHAIBHYI0 ~ METOZOIOTHIO  [IJIst
MIPOBeZIeHHs 9KCTIIepUMEHTa/TbHBIX
HCC/IeIOBAaHUM UM MHTEpIpeTalui  UxX
pe3y/bTaToB

Kosnnoksuym

10

TectupoBaHue

20

MOOYJIb
I1I1.
Konebanus u
BOJIHEI.
Onruka

OIIK-4  cnocobeH  WCTMONB30BaTh B
npogecCcuoHaNbHON [JesiTeTbHOCTU METO/IbI
pellieHWss  33/@4  C  MCIIO/Ib30BaHUEM
COBPEMEHHOT0 obopy/j0BaHus npu
pa3paboTKe  HOBBIX  TEXHOJIOTHM W
HCII0JIb30BaTh COBpEMEHHYIO0
poheCCUOHATBHYI0  METOZOJIOTUI0  [IJISI
TpOBe/IeHus 9KCIePUMEHTATbHBIX
UCC/IeIOBAaHUM U WHTEpIpeTalui WX
pe3y/IbTaToB

TectupoBanue

30

MOAYJIb
IV.
TepmogyHam
UKa

OIIK-4  cnocobeH  WCTMONB30BaTH B
npodeccuoHaNbHON JesiTeTbHOCTU METO/Ibl
pellieHWss  33/j@a4 = C  MCIIO/Ib30BaHUEM
COBPEMEHHOT0 obopyzoBaHus npu
pa3paboTKe  HOBBIX  TEXHOJIOTHM W
HCIT0JIb30BaTh COBPEMEHHYIO
podeCCUOHATBHYI0  METOZOJIOTHI0  [IJIsI
TpOBe/IeHUs 9KCIIePUMEHTATbHBIX
UCC/IeIOBAaHUM U WHTEpIpeTalu  UX
pe3y/IbTaToB

TectupoBaHue
KosokBuym

30

MOAYJIb
V. CtpoeHnue

OIIK-4  cnocobeH  WCMONB30BaTh B
npodecCMOHaNIbLHON J1esiTeTbHOCTU METO/Ibl

Konnoksuym

10

3




aToMa pellleHus  3ajady  C  KCII0JIb30BaHUEM
COBPEMEHHOT0 000pyJ0BaHMs TpH
pa3paboTKe  HOBBIX  TEXHOJIOTHH W
HCIT0/1b30BaTh COBPEMEHHYIO
NPO(eCCUOHATIBHYI0 ~ METO/[OJIOTHIO  ZIJIsI
TIPOBE/IeHUs 9KCIIePUMEHTATbHBIX
UCC/eIOBaHUM W WHTEprpeTanuu  UX
pe3y/IbTaToB

1 OODEHOYHBIE MATEPHUAJIbI, HEOBXO/JNMBbIE
JIUIA OLIEHKY 3HAHUM, YMEHHAY 11 HABBIKOB JEATE/IbHOCTH
B ITPOIECCE OCBOEHUSA JUCIUITI/IMHBI
Tabnuiia 2 — @opMUpyeMble KOMITETeHIUN

O1ieHOYHBIE
Kop v HamMeHOBaHue Koz 1 HaMeHOBaHWe WHAWKATOPA A0CTHKEHUST
KOMITeTeHIU KOMIIeTeHIIUU (YaCTh KOMITeTeHIIVN) MaTepuasint
U Cpe/icTBa
MOAYJIb 1. MexaHuka
OIIK-4.1 -1 oriks
3HaThb:
OIIK-4 CMOCOOH | _royppueckie  BOSMOKHOCTH — COBPEMEHHOTO
UCIO/Ib30BATE B npoec- Crielyaau3upoBaHHOr0 000py/J0BaHuS;
CHOHANIBHOM  N€ATENBHOCTH | _yieronpy  perneHms 3ajau  podeCcCHOHAIbHOM
MeTO/Ibl DelIeHUs 33724 C | nogromsHocTi,
WCTIO/Tb30BaHUEM COBPe- | OTTK-4.2 WI-2 ok
MEHHOr0 00O0pY/OBaHHUS TPH | y/pram; -
pa3pa60TKeU HOBBIX | _ipyMeHsTh COBpEMEHHBbIE TEXHOIOTMH U METOABI | TecTHpoBaHHe
TEXHONOTMH W UCHONB30BATE | 100 e noBanmit B npo(heCcCHOHANBHON | KOo/IOKBHYM
COBPE-MEHHYIO IeSITeNbHOCTH;
NPOQeCCHOHATBHYI0  MeTO- -UHTEePIIPETHPOBATh MTOTyUeHHbIE Pe3y/IbTaThl.
AloTOTHI0 - IS TIPOBEACHHUS | O[TK 4.3 WJI-3 ork.s
SKCIIePUMEHTATBHBIX BriajieTs:
MCCIEA0BAHNM Y| _HaBblkamMu paboTBl CO  CIIeIMaTU3MPOBAHHBIM
MHTEpIpETalii1 UX | oBopyzoBaHuMeM [l peanM3aljidl MOCTABIEHHbIX
PE3y/IbTaToB 3a7ady NP TIPOBeJIEHUM  WCC/IeNOBaHUHA U
pa3paboTKe HOBBIX TeXHOIOTUM.
MO/J1Y/JIb II. 31eKTpoMarHeTusm
OITK-4 cniocoben | OTIK-4.1 -1 ork-4
WCII0/1b30BaTh B | 3HaTh:
ripoheccoHaTLHOM -TeXHUUYeCKHe BO3MOKHOCTH COBPEMEHHOT0
JesITeTIbHOCTU METOZIbI | CITel[Uai3UuPOBaHHOr0 000PY/J0BaHUS;
pelLeHus 3ajau C | -MeTOABl pellleHUWs 3afay  TPodecCrOoHaTEHON
WCIO/TIb30BaHUEM JeSITe/TbHOCTH.
COBPEMEHHOI'0 OIIK-4.2 N[1-2 onk-4
obopy/joBaHust npu | YMeTsb: TecrnpoBanme
pa3paboTke HOBBIX | -TIPUMEHSITb COBPEMEHHbIe TeXHOJIOTUHU U METO/IbI Komoksuym
TEeXHOJIOTUM U UCIMO/b30BaTh | UCC/Ie/JOBaHUN B ripogeccuoHaIbHOU
COBPEMEHHYHO JIesITe/TbHOCTH;
npodeCcCHOHABHYTO -WUHTEePIIPETHPOBATh MO/TyUeHHbIE Pe3y/IbTaThl.
METO/I0JIOTHUIO nns | OIIK-4.3 -3 onk-4
NpOBe/|eHUs Bnagets:
9KCTIepUMeHTaTbHbIX -HaBbIKaMM pabOThI CO  CreMaJTu3UPOBaHHBIM
WCC/IeJOBaHUH U | obopyJoBaHHEM /Il peaM3aljii TOCTaB/I€HHBIX
WHTeprpeTalyn WX | 33[jau  TIpM  TIPOBEJIEHUM  HUCC/IEIOBAaHUH M
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pe3yJIbTaToB \ pa3pabOoTKe HOBBIX TEXHOJIOTHH.
MOJAY/JIb II1. Kone6auus v BoiHbL. ONITHKA

OIlK-4 cnocoben | OTIK-4.1 -1 ork-4
VICII0/1b30BaTh B | 3HaTh:
ripoeccOHaNbHON -TeXHUYeCKHe BO3MOKHOCTH COBPEMEHHOT0
JesITe/IbHOCTH METOZbI | ClieluaJri3upOBaHHOr0 000PY/J0BaHuS;
pelieHus 3ajau C | -MeTOAbl pelleHUs 3afay IpodeccroHaTbHON
VICTI0/Ib30BaHHEM JlesiTeIbHOCTH.
COBPEMEHHOI'0 OIIK-4.2 NJ1-2 onk-4
obopyzoBaHus TpH | YMeThb:
pa3paboTke HOBBIX | -TIPUMEHSTb COBpPeMeHHble TeXHOJOTMH U MeToAbl | TecTupoBaHue
TEeXHOJIOTMM U UCIO/b30BaTh | MCC/IeJOBaHUM B ripodeccuoHaIbHOU
COBPEMEHHYHO JlesITe/TbHOCTH;
npoecCHoHaNbHYI0 -UHTepIpeTHPOBATh M0/yueHHbIe Pe3y/bTaThl.
MEeTO/|0JIOTUIO nns | OIIK-4.3 N/-3omk-4
TpOBeJeHUs Bnagets:
9KCTiepUMeHTalbHbIX -HaBbIKaMM paboTbl €O  CrelMaJu3upOBaHHbIM
WCC/IeJOBaHUM U | obopyJoBaHHeM il peau3alji TI0CTaB/IeHHBIX
VHTepIipeTalyu WX | 33jau  TpuU  TIPOBeJileHMH  HWCC/Ie[OBaHUM U
pe3y/IbTaToB pa3paboTKe HOBBIX TeXHOJIOTHH.

MOJY/JIb 1V. TepmoagnHamMuka
OITK-4 criocoben | OITK-4.1 /-1 orik-4
HCII0J/1b30BaTh B | 3HaTh:
ripogeccoHa/IbLHOM -TeXHUUeCKue BO3MO>KHOCTH COBPEMEHHOT0
JiesITeNTIbHOCTU MEeTO/IbI | CITeL[aIM3UPOBaHHOTO 000PYAOBaHNS;
peleHus 3a/1au C | -MeTo/Ibl ~ pellieHUsT 3afiau  TpodecCUOHaTbHOU
WCMO/Ib30BaHKEM JiesITe/TbHOCTH.
COBPEMEHHOT0 OITK-4.2 -2 onk-4
obopyjoBaHus 1pu | YMeThb:
pa3paboTke HOBBIX | -TIPUMEHSITh COBPEMEeHHble TeXHOJIOTUH W MeTo/bl | TecTHpoBaHue
TeXHOJIOTUM U WCIO0JIb30BaTh | UCC/Ie0BaHUN B nipoeccroHanbHOM | KonmokBruym
COBPEMEHHYH0 JlesiTeIbHOCTH;
Npo(eCcCUOHAIbHYIO -MHTepIIPeTHPOBaTh M0/TyueHHbIe pe3yJIbTaThl.
METO/0JIOTUIO nns | OIIK-4.3 -3 onk-4
NIpOBe/leHUst Biagets:
9KCIepUMeHTaTbHbIX -HaBbIKaMM pabOTbl CO  CreMaJTu3uPOBaHHBIM
VICC/Ie;OBaHUM U | obopyJoBaHHeM [Jisi peasu3aliii T0CTaB/IeHHbIX
VHTeprpeTaLun WX | 33aflau TpU  TIPOBEJEHUM  WCCAeloBaHUN U
pe3y/bTaToB pa3paboTKe HOBBIX TeXHOJIOTHH.

MO/JY/JIb VI. Ctpoenue aToMa
OIlK-4 criocobex | OTTK-4.1 -1 onk-4
WCI10/1b30BaTh B | 3HaTh:
ripoecCOHa/IbLHOU -TeXHUUeCKUe BO3MO>KHOCTH COBPEMEHHOT0
JesiTe/IbHOCTU METOZBI | CITel[HaM3UPOBaHHOT0 000PY/J0BaHUS;
pelleHust 3a/a4 C | -MeTOZbl pellleHWs 3ajady IpodecCHOHaNTbHON
WCI0JIb30BaHHEM JlesiTeIbHOCTH.
COBpPEMEeHHOIr'0 OIIK-4.2 -2 onk-4 Konnoksuym
obopyjoBaHus 1pu | YMeTsb:
pa3paboTke HOBBIX | -TIPUMEHSTbH COBPeMeHHble TeXHOJIOTUU U MeTO/IbI
TEeXHOJIOTMM U UCMO/b30BaTh | UCC/IeJOBaHUN B ripoeccroHaNbHOM
COBPEMEHHYHO JlesiTe/TbHOCTH;
rpoeccroHaNbHY 0 -UHTepIPeTHPOBATh MO/yueHHbIe Pe3y/bTaThl.
MeTOZ|0/I0TUIO ans | OIK-4.3 -3 onk-4
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NpoBe/eHus Bagets:

5KCIepuMeHTa/bHbIX -HaBblKaMM paboTbl €O  CIeLaau3UpOBaHHbIM
WCCIIelOBaHUU U | obopyoBaHWeM /il peanr3aljiyl TOCTaBIeHHbBIX
WHTeprpeTalyu VX | 3aja4 IpY  TIPOBE/IeHUM  UCC/IeloOBaHUN U
pe3y/IbTaToB pa3paboTKe HOBBIX TEXHOJIOTHH.

2.0IEHOYHbBIE MATEPUAJIbBI 1 CPEJJCTBA /151 ITPOBEPKUA
CO®OPMHUPOBAHHOCTHA KOMHETEHHI/Iﬂ
MOAYJb I «MexaHuka»

TecmuposaHue:

Bblbepume o0uH eapuaHm omeema.

YkaxuTe efMHUIly U3MepeHUs CKOPOCTH B cucreme equnul CU:
KM

yac
M

+ =
c

M *yac

M*c

@dopmy.ia BTOpOro 3akoHa HerwTroHa...

F=1
a

£

m

F=F+F,

NMmnynbc Tena onpepensercs no ¢gpopmy.ie...
m

p=—
Vv

p=mv’

+p=mv

p = mvt

Ykaxure efuHuUIly U3MepeHUs Beca B cucreme eaunul CU
KT (KH10rpamm)
r (rpamm)

+H (HbtoToH)
T (TOHHA)

YkaxuTe efMHULly U3MepeHHUs Macchl B cucreme egunun CA
r (rpamMm)

+Kr (KisiorpamMm)
T (TOHHA)

dbyHT
Kunernueckasi 3Heprus onpejessiercs ()opMyJiou:

mv 2

+d=

+E =

g-M
2

E = mgh




2

e kX
2

YkaxuTe efHUIly U3MepeHUs MOIHOCTH B cucreme eauHul, CU
Ax (Ipxoys)
+BT (BatT)
H (HwroTOH)
I[Ta (ITackanb
YkaxuTe efUHULY H3MepeHHs padoTsl B cucreme egunui CU
+Ix (TKoysb)
Bt (Batr)
H (HeroToH)
ITa (ITackasnb)
Boi6epute ¢opmyiy, oTpakaromyro 3-i 3akoH HeroToHa...

+tF, =-F;
F=
a
E_F+F
__F
a=—
m
INoTeHuManbHasA HepPrus onpejensercs (popMy/iou:
2
mv
E =
g-m
2
+E =mgh
E =kx

IlepemelieHe TP NPAMOJIMHEHHOM PaBHOYCKOPEHHOM /IBIDKEHHUH OMpeje/sieTcs
¢opmyion:

S=vt
S =V,t+at
=42
+§ -yt
2

S = (\7 _ \70)t

2
Cuia onpepensiercs o ¢gopmyJie:
F=mv
F =kxt
F=mY

t
+F =ma

Cucrema orcuera — 3T0...

CHCTemMa KOODJMHAT;

cucTeMa KOOpJIMHAT CBSI3aHHas C TeJIOM OTCYeTa;

+CHUcTeMa KOOpAWHAT CBsI3aHHasi C TEJIOM OTCUeTa U Yachl;

CUCTeMa ypaBHEHUM TMO3BOJISIIOLMX BBIUMC/IUTD NlepeMellleHHe 3a JaHHbIM MPOMEXXYTOK BPEMEHH.
IIpsimo/iMHelHOe PaBHOYCKOPEHHOe IBI)KeHHe 3TO ABHKEeHHe. ..

B/IO/Ib MPSIMOU TPHM KOTOPOM 3a paBHble TPOMEXYTKH BDEMEHHM YCKODeHHe H3MEHSIeTCs  Ha
paBHbIe 3HAUEHUS;



+B/0/Ib NIPSIMOM MPY KOTOPOM 3a paBHbIE TTPOMEXXYTKU BPEMEHU CKOPOCTb U3MEHSIeTCsl Ha PaBHbIe
3HaueHUs;

BJJ0/Ib MPSIMOM TIPU KOTOPOM 3a paBHble NPOMEXYTKU BpPeMEHU TiepeMelljeHre M3MeHsIeTCsl Ha
paBHbIE 3HAYEHUS;

BJOJIb TPSMOM TPU KOTOPOM 3a paBHble TMPOMEXYTKA BPEMEHH CKOPOCTb W YCKOpeHUe
M3MEHSIIOTCSl Ha PaBHbIe 3HAUEeHMS;

Bobi0epuTe ¢opmysty, 0OTPaXKarIYK) 3aKOH COXpPaHEHHS UMITY/IbCa

MV, +M,V,, =MV, +Mm,V,

myV, + My, = (ml +m, )(Vl +V2)
TMVy, + MV, =MV, +M,V,

my, + MV, = (ml +m, )(Vl +V2)
YacTHia U3 COCTOSIHMA TOKOS Hauya/a BHTaThCA 10 /iyre OKPY)KHOCTH paguyca =14 ¢

MOCTOSHHBIM YIJIOBBIM YCKOpDeHHeM & =2c 2. OTHOLIeHHe HOPMa/IbHOI0 YCKOpPeHHMsl K
TaHreHIMAa/IbHOMY uepe3 OAHY CEKyH/ly PaBHO...

+2

3

8

1

4

Touka ABWKETCS MO0 OKPY)XHOCTH paguycoM 50 ¢cM U coBepiIaeT MOJIHBIN 000poT 3a 2 C.
JIuHeliHasA CKOPOCTh TOYKH PaBHa...

47 wic

K

4 wm/c
T m/c
m

+ 2 m/c

27 m/c

Ha pucyHke u3o0paxeHsl rpa)MK 3aBHCHMOCTH CKOPOCTH Tesa 0T BpemeHH. Kakoe Teso
npoiijieT 60/bIIMI MyTh B HHTepBasie BpeMeHu ot 0 Ao 5 cekyHp?

+3 4

4 3

[TyTn ofiHaKoBbIE =~ 2

2 0 3 5 te

1

Koneco Bpamjaercss Tak, Kak NOKa3aHO Ha pHCyHKe Oenoii crpenkoi. K ob6oay koseca
NMPUWIOKEHa CWIa, HampaB/ieHHasA M0 KacaTeqbHOW. IIpaBW/IBHO H300paXkaeT YyrJjioBoe
yCKOpeHHe K0J/1eca BeKTOpP
4
+5

W N =

Ha pucynke npepacras/ieH rpa¢guk V(t) 3aBUCHMOCTH CKOPOCTH OT BpeMeHH NMPSIMOIMHEHHO
ABIDKYLLErocs TeJa.



IIyTh, IpoOH/IeHHBIH Te/I0M 3a 2 C PaBeH ...

30 m

10 m

15m

+12,5™m

Ma/IbUMK TSIHeT CAHKH Maccol M 1o rOpU30HTA/ILHOH MOBEPXHOCTH C YCKOpeHHeM ¢, npu
3TOM BepeBKa HaTAruBaeTrcsa cuaok F mop yriaom & k ropusonty. Koagunuent Tpenus

nosio3beB — . YpaBHeHHe ABH)KeHHs CAaHOK 10 TOPHU30HTA/ILHOM MOBEPXHOCTH MPABH/ILHO
3alUCbIBaeTcs B BUJE. ..

Feosa —pumg + Fsing = ma

L Feosa - pmg + pFsing = ma

F-umg =ma

Fsing - umg +uFeosa = ma

ITo/10)keHMe IeHTPA MacC CHCTEMbI ABYX YaCTHI] OTHOCHTEeIbHO TOYKU O, H300pa’KeHHBIX Ha

PHCYHKe,
I

L
O e
)

Re= (437074
T=(4R +7 )/ 3
Mo ={3rtr)/ 4

onpe/e/isieTcsi paguyC-BeKTOPOM ...

+
t=h~h
Teno maccoit m ABmwXeTcs:i ¢ Ko3(QHUIMEHTOM TpeHHsi ~ 10 HAK/JIOHHOM IJIOCKOCTH,

Fos
onpejessieTcs no ¢gopmyiie...

pacmno/ioKeHHOoM moj yriioMm ¢ K ropuszonrty. Cuia TpeHus
Fos = pmgtga

N F,; = umgcosa

F,,=mgcosa

F,=umgsing

Ha pucyHke npuBejiéH rpa)uk 3aBHCMMOCTH CKOPOCTH TeJia V 0T BpeMeHH t.
Macca Tena 10 kr. Cuna, eliCTByIOILIIasA Ha TeJI0, paBHa...

0

+10H

20H

5H

30 H



Ha Hak/I0HHOI N/I0CKOCTH MOKOUTCcA OpycoK. Ec/iu mocreneHHo yBeTHUHBATh Yrol MeXAy
IUIOCKOCTHI0 U TOPU30HTOM, TO NPH Be/MYHHE 3TOro yrjia 3HadeHus 30°0pycok HauWHaeT
CK0/1b3UTh. Ko3(dunmeHT TpeHHs CKO/Ib)KeHHusl IIPH ITOM paBeH...

32
1/-3

NE)
0,5

Konnoksuym no modymo I «MexaHuka»

Bonpocb! 015 Koaiokeuyma:

1. MexaHuueckoe aBwkeHue. Teso oTcyeTa, CMCTeMa OTCUETa.
2. IlocTynarenbHOe ABUKEHUeE.
3. IlyTb, nepemeljeHre, CpeIHUE U MTHOBEHHbIE CKOPOCTU U YCKOPEHUSI.
4. TlpssMoMHelHOe paBHOMEPHOEe U PaBHOYCKOPEHHOe /IBMKeHHe. 3aBUCMMOCTh KUHEMaTU4eCKUX
BeJIMUMH OT BpeMeHU. ['paduku.

©ENPw!

10.9Heprus.

COXpPaHEHUA MeXaHUYeCKOM SHEepruun.

Macca. Cuna. 2-i 3akoH HbtoToHa. 3-11 3akoH HproToHa.
Mmnynbc. 3aK0H coOXpaHeHUs1 UMITyJ/IbCa. PeakTHBHOe [BUKeHHe.
3akoH BcemupHoro tarorenus. Cuia Tsbkecty. Bec.
Cwuna yrnipyroctu. 3akoH I'yka. Cuna TpeHus.

. Mexanuueckas pabota. PaboTa rocTosiHHOM 1 TIepeMeHHOM CHJI.
KvHetnueckass M TOTeHLMa/lbHasg SHeprusl.

Tabnuia 3 — Kpurepuu orjeHKH c)OpMHUPOBAHHOCTY KOMITETEHIMH

MexaHnueckasi 3Heprus.

3aKoH

Koa n HaMeHOBaHMe
WHJUKATOpa AOCTH>KEeHUs
KOMIIeTeHI UM (YacTu
KOMIEeTEeHL1H)

Kputepuu orieHrBaHus cOPMUPOBAHHOCTH KOMIIETeHLIUN

(4acTy KOMIIETEeHLMM)

Ha 6a30BOM yYpOBHE

Ha MOBbIIIEHHOM YPOBHE

COOTBETCTBYET OL|eHKe
«y[IOBJIETBOPUTETHHO»
50-64% ot
MakKCHMaJbHOro Oasia

COOTBETCTBYET OIeHKe
«XOPpOIIOo»
65-85% ot

MaKCHMaJIbHOro Oasia

COOTBETCTBYET
OLIEHKE «OTJTHYHO»
86-100% ot
MaKCUMaJIbHOT'O
Oanna

OIIK-4 criocobeH
HCTI0/Ib30BaTh B
rpocdeccroHaTbHOU
JesITeIbHOCTU METO/IbI
peleHuys 3a/iau C
HCTI0/Tb30BaHHeM
COBPEMEHHOT0
0bopy/j0BaHus TIpH
pa3paboTKe HOBBIX
TEeXHOJIOTUM U
WCTIO/Th30BaTh
COBPEMEHHY0
rpodeccroHaNbHY 0
METOZ0/IOTHIO /ISt
TIPOBe/IEHUST
9KCIIePUMEHTATbHBIX
WCC/Ie/IOBaHUN U
WHTepIIpeTaruu ux
pe3y/bTaToB

He coBcem TBepmo
B/IaZileeT  MaTepuajioM
o TeMaM  MOAYJis,
3HaeT TOJIbKO OCHOBHbIE
TeopeTUUecKue
TOJI0KEHUsI N3yuaeMOoro
Kypca, BBITIOJTHSIET
TeKyllde 3aJlaHds TI0
JUCLUTUIVHE. [Ipu
OTBeTax JIOTyCKaeT
MaJjIoCyL|eCTBEHHbIe
TOTPeLITHOCTH,
VICKa)KeHUs! JIOTUUeCKOU
1ocJieloBaTeIbHOCTH
13/1araeMoro
Marepuasa, HETOUHYIO
apryMeHTaLuio
TeopeTUueCKux
TI0JIOKEHUH Kypca.

[To cymecTBy,
OTBeuaeT Ha
MOCTaBJ/IeHHbIE
BOIIPOCHI, TBEPZO
YCBOMJI MPOrPaMMHBbIN
Marepuas o Temam
MO/1yJisl, TPaMOTHO
u3faraert ero 6e3
CYLL[eCTBEHHbIX
OLIUOOK, C
HeOOJbIITNMU
MOTPEIIHOCTSIMH,
TIPUBOJIUAT
(hopMynMpOBKH
orpefiesleHU M.

IIpyHrMaeT akTUBHOE
y4dacTue B Xozie
MpOBe/IeHUs 3aHSTHH,
MpaBU/IbHO OTBeUaeT
Ha MOCTaB/IeHHbIe
BOIPOCHI, YCBOWJI
Marepuas B OJTHOM
obbeme U cBOOOHO
OpPHEHTHPYEeTCs M0
TeMaM MOZAY/JIsl, yMeeT
BEPHO,
apryMeHTHPOBaHO U
SICHO M3/1araTh
Marepuas rnpu
pelleHnuu
CUTYaLIMOHHBIX
3a/1au.
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MOAYJb I1. «JaekmpomazHUmMu3IM»

TecmupogaHue :
Bbibepume o0uH eapuaHm omeemd.
JIBa TOUeuHbIX 3apsja...

OTTa/IKUBAOTCA APYT OT pyra;

TIPUTATUBAIOTCA APYT K PYTY;

+B 3aBUCHMMOCTH OT UX 3HAKOB IIPUTATUBAOTCS U/IU OTTAJIKUBAIOTCS;

He B3aUMOJIeUCTBYIOT MEX/Y COOOM;

MaruuTHoOe 1noJie — 3T10...

T10jie BHYTPY MarHuTa;

+I10J1e CO3/jJaHHOe ABWXKYILLIMMUCA 3apsaiaMu;

T10J1e CO3/laHHOe TTOKOSILLIMMUCS 3apsi/iaMy;

CUJIOBbIe JIMHUY BOKPYT MarHuTa,

JiBa ToueuHbIX 3apsja q ¥ 2q Ha PAacCTOSAHUM I APYT OT APyra B3auMo/elCTBYIOT ¢ cusiou F.
C KakoH cu/I0# OyAyT B3aUMOAEHCTBOBATh 3apA/bl U  Ha PACCTOSHUH 1/2?

oo |y =1

+4F

2F

JIBa TOYeUHBIX 3apsja ¥ 2 Ha PAaCCTOAHUM I APYT OT AAPyra B3auMoelCcTBYIOT ¢ cuioi F.
C Kako# cu/io# 0y yT B3auMo/|efiCTBOBATh 3apA/bI ¥ (/2 HAa PacCCTOAHUM I'?

ITo/rynpoBofHUKH 3TO:

Bell[eCTBa, NMPOBOJSIIINE 3eKTPUUECKUI TOK TOJIbKO B O/IHOM HarlpaB/ieHUH;

+Bell[eCTBa, TPOBO/IMMOCTb KOTOPBIX 3aBUCUT OT BHEILIHUX YC/IOBUH;

BelleCTBa, MPOBOJSIIIME 3apsi/ibl TOJBKO OHOTO 3HAKa;

Bell|eCTBa, MPOBOAMMOCTb KOTOPBIX B /IBa pa3a MeHbllle TPOBOJHUKOB;

Bei0epute ¢opmyiy, oTpaxkamwilyro 3akoH dapajesi A1 3/IEKTPOMArHUTHON HHAYKLHA

AD

I t
. =ad-t

+
™
[

YkaxuTe efuHUIly U3MepeHHs CU/IbI TOKA B cucreme equaul CU

T (IpKoyb)

Bt (BatT)

B (BosbT)

+A (Amniep

J/IeKTPO/ABIDKYILAsA CU/IA — 3TO...

Cu/a IBWXKYyLasi 3apsiJibl B IPOBOJHUKE;

paboTa CTOPOHHUX CHJI 10 TIepeMeIeH IO 3apsJ0B MeXKAY TI0/IF0CaMy UCTOUHHKA TOKa;

11



+pa60Ta CTOPOHHUX CHJI TII0 TIepeMeleéHHI0 €AWHWYHOI'O II0JIOKUTE/IbHOI'O 3dpdflda MEeXay
I10/IDCaMH MCTOYHMKA TOKa4,

CUJIa BbI3bIBAOL[Ast 3/1IeKTPUUYECKUI TOK B TIPOBO/IHUKE;
Bri0epute ¢opMy1y, OTpaKamomy 3akoH Oma /i/is M0/THOH enu

oY
R
R=pl
S
=%
R+r
I_A(pig
R

ConpoTuB/ieHHe NapanjielbHO COe/[HHEHHbIX NMPOBOJAHMKOB C CONPOTHB/IEHMAMH R HR,
BbIUHKC/IsIeTCA M0 dopmyiie...

R=R +R,
R:i+i
R R,
1 1 1
+ == 4=
R R R,
R:R1+Rz
R ‘R,

Cuia JIopeHnua onpepensiercs (popMyJiou:
+F =qvBsina

F = IBlsina

JBa KonjeHncaTopa eMKocTbl0 C, m C, KaXabli COeiMHEHbI

napasuiesibHO. EMKOCTB 3TOM
Oarapeu onpepaensiercsi popmyioii:

+C=C, +C,
C:i+i

C, G
1 1 1
— =+ —
C C, C,
C:C1+C2

C,-C,

OpHopo/HOEe MarHUTHOeE 110J1e — 3TO...

ToJie CO3/laHHOe TTIOCTOSIHHBIM MarHUTOM,;

ToJie CO3/JaHHOe MOCTOSSHHBIM TOKOM;

+110J1e, B K&XX/I0M TOUKe KOTOPOr0 MHAYKLUS OJIMHAKOBA;

rosie, B Kaxkion Touke Kkotoporo J.[1.C. MHAYKIMH OAUHAKOBO;

3aKO0H COXpaHeHHUs IeKTPUUYeCKOro 3apsja rjiacur, uTo...

B M30/IMPOBAaHHOM CHUCTEMe CyMMa I0JIOXKUTe/bHBIX 3apsiZioB PaBHSIETCS CyMMe OTpULjaTelbHbIX
3aps/i0B;

+CyMMapHbIN 3apsi/i ©30/IMPOBAHHOM CUCTEMbI BeJIMUMHA MTOCTOsSIHHAS;

3aps[, MOXKeT [epexofUTh OT OLHOI0 Tesa JPYyromy, HO UCUe3HYTh He MOJKeT;
Het npaBuibHOrO OTBeTAa.

12



Hal'lpﬂ)KEHHOCTb JJIEKTPOCTATHYECKOI'O ITOJIA TOYEYHOI'0 3apsA/ia onipeje/isaeTcd 1mo (l)opMyJIEZ
E=qF

tE=—9

4re,r?
2

- O
4ng,r
E-_4
drg,r

IMoHwxkarmu Tpancgopmarop...

TIOHV)KaeT HalpspKeHue, He U3MeHsIst CUJTy TOKa;

TIOHW)KaeT CUy TOKa, He U3MeHsisl HallpsDkeHue;

TIOHV)KaeT U HalpspKeHWe U CUJTy TOKa;

+IIOHWKaeT HallpsDkeHue, a CUJly TOKa IOBbIIIaeT;

Yemy paBHa I/IC MCTOYHMKA IOCTOAHHOI'0 TOKA, €C/I ero BHyYTPeHHee CONPOTHUB/IeHHe 2
OM U npH NOAK/II0YeHUH BHeIlIHel Harpy3ku 8 OM B 1jenu TeueT TOK cusioii 2,4 A?

8B

12B

+24 B

24B
JBa KoHjeHcaTopa eMKocTbl0 C, m C, Kakablii coefMHeHbI MOC/IefoBaTe/IbHO. EMKOCTD

3TOM OaTapeu onpepesisiercss HOpMyJI0M:
C=C,+C,
C — i + i
Cl CZ

1 1
+—=— 4 —

1 2

C,+C,

C,-C,
B pe3ucrope conporuBieHnemM 5 OM nporekaeT ToK cusioii 2 A. Onpeaenure HanpshKeHHe Ha
pe3ucrope.

0,4B

2.5B

+10B

12B
Ecim mo pByM mnapajielbHbIM MPOBOAHMKAM TeyeT TOK B NPOTHBOIO/IOKHBIX
HanpasJ/IeHUAX, TO ...

MPOBO/IHUKY MIPUTATUBAKOTCS JPYT K APYTY;

+IIPOBOJHUKM OTTaJIKUBAOTCS JPYT OT [Pyra;

MPOBO/IHUKY He B3aUMO/IeUCTBYIOT JIPYT C APYIrOM;

Het nipaBuibHOro otBera

Cuna Amnepa onpejensiercs ¢GopMyJiou:

F =qvBsina
+F =IBlsina
_F
T
Fom
R

BonbT-aMnepHasa xapakTepHCTHKAa aKTHUBHBIX 3/IeMeHTOB 1 M 2 nenu mnpejcTaB/ieHa Ha
PHMCYHKe.
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Lmi

20

.f 1 1

1;3 20 3lc| 4;3 1B

OtHoiuenne conporus/ieHnd Ri/R; 3THX 3/71eMeHTOB paBHO...
Y4

4

+1/2

2

K uCcTOUYHMKY TOKa ¢ BHyTpeHHUM compotuBieHueM 1,0 Om mogkiawunam peocrar. Ha

PHCYHKe MO0Ka3aH rpa)Mk 3aBUCMMOCTH CHJIbI TOKA B PeocTare OT ero COnpoTUBJ/IEHUS.
LA, v ,

' '
iy

12 " i v /

P i
1) fher===pesspessbkacopocoga.

1
§ bhdocabonnbomafanakaaada,

0 2 4 ' ﬁl > ), Om

J/C 3TOoro UCTOYHUKA TOKa paBHa...

1B

+12B

1,5B

6B

2B

Bo/ibT-aMmnepHble XapaKTepPUCTHKU JABYX HarpeBaTe/JbHBIX CHUpaiell H300pakKeHbl Ha

pucynke. W3 rpadukoB cjefyer, uYTO CONPOTHB/IEHHEe OJHOW CHHpajud OoJbiIe
CONPOTHUB/IEHUA JPYToH Ha ...

+50mMm

0,1 Om

10 Om

25 Om

Cuia ToKa B IPOBOAHUKE B TeueHHe HHTepBa/ia BpeMeHHU { pPABHOMEPHO yBeJIMYHUBAETCH OT
0 mo I, 3aTeM B TeueHHe TAKOI0 Ke MPOMe)XXyTKa BpeMeHH 0CTaeTCsi MOCTOsIHHOM, a 3aTeM 3a
TOT )Ke MHTepBa/l BpeMeHH PaBHOMEPHO yMeHbILAeTcs [0 Hy/aA t. 3a Bce BpeMs uepe3
NMPOBO/JHUK MpoIe/ 3apsi/] , PaBHbIM ...
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q=4n

0
+g=2%
q=1x

I/IOHBI, HMeIlHe 0JHHAKOBbI€ CKOPDOCTH U MdACCHhI, B/IETAIOT B OAHOPOAHOE€ MAdI'HUTHOE I10/1€.

Nx TpaeKTopuu NpuBe/ileHbI HA PUCYHKe.
-

" e e

L) '\j\?‘t .
0

. ! 4 -'
s

T

I

Hau6o1b1uii 3apsj; MMeeT HOH, BIKYLIUICA 10 TPaeKTOPHH ...

+1

2

3

XapaKTepUCTUKHY TPAaeKTOPUI He 3aBUCAT OT 3apsijia

B MarHuTHoe mojie, u3MeHsmomeecs mo 3akonmy 5 =0.lcosdsmt | pomemena kBajgpaTnas
paMKa co croponoii ¢ =10 cv. Hopmane K paMKe cOBNajaeT C HampaB/IeHHEM H3MeHEeHHs
noas. 3/IC HHAYKIMY, BO3HUKAKIIAs B paMKe B MoMeHT Bpemenn ! = 0,25 ¢, pasHa...
1,26-10" B

+0

2,6B

12,6-10° B

Cuia TOKa, NPOTEKaIIIero B KaTyllke, u3MeHsierca no 3akony { =1-0.2t | Ecin npu 3Tom

-._,
B

Ha KoHIaXx Karymku HaBoautca JJIC camomHaykuuu £, =2.0 1072 B, To HHAYKTUBHOCTH

KaTylUIKH paBHa...

+0,1T'n

4TH

1TH

0,4TH
MNHAYKTUBHOCTH KOHTYPa 3aBUCHUT OT ...

Marepuasa, U3 KOTOPOrO U3rOTOBJIEH KOHTYD

CKOPOCTU WU3MEeHEeHHsI MarHUTHOT'O TI0TOKa CKBO3b MOBEPXHOCTh, OrPAHUUEHHYI0 KOHTYPOM
+ ¢opMbI U pa3MepoB KOHTYpa, MarHUTHOM TTPOHUL[AeMOCTH CpPe/ibl

CHUJIbl TOKA, TTPOTEKAIOIer0 B KOHTYpe

Konnoksuym no modymo Il «2nekmpomazHemusm»

Bonpocbl 015 Konnokeuyma:

1. [MousTHe 006 31eMeHTapHOM 3apsifie. B3aumoelicTBre 3apsiZioB B BakyyMe. 3akoH KyJioHa.
JsiekTpuueckoe tosie. HarmpsbkeHHOCTh. HanpspkeHHOCTh mosisi TOueyHoro 3apsifia. CusioBbie
JIVHUU.

2. Pabota cun mosist Ipu nepemeltieHny 3apsiga. IloteHiuan. PasHocTh noteHranoB. CBsi3b
TOTEHI[{a/Ia C HaPSHKEHHOCTHIO.
3. [TpOBOAHUKK B  3/IEKTPUYECKOM TIO/ie. DJIeKTpoeMKOoCTh. KoHjeHcaTop. OHeprus

3/IeKTPUUECKOTO [0/l 3apsPKeHHOrO TMPOBOJHMKA, KOHJeHcaTtopa. Popmysa 3/1eKTPOeMKOCTU
TJIOCKOTrO KOH/leHcaTopa.

4. [TocTosIHHBIN 3/1eKTpUUeCKUi TOK. CHila TOKa. Y C/IOBUSI BOSHUKHOBEHUS U CYILleCTBOBaHUS
3/71eKTPUYeCKOro TOKa.
5. 3akoH Oma [yd OJHOPOJHOIO YyuaCTKa 3JIeKTpUuueckod 1enu. 3akoH Owma B

mbdepenranbHol popme. ConpoTrB/eHHE NTPOBOAHUKOB M €ro 3aBUCUMOCTb OT TeMIIepaTyphbl.
3akoH [Ixoysnsa — JleHria
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6 Ncrounuku Toka. [ C. 3akoH OMa /i 3aMKHYTOM 3/IeKTPUUECKOU LIeTH.

7 MarunutHoe nosie. HarpaBieHvie MarHUTHOTO 110/1s1. MarHuTHast MHAYKLUSA. 3aKOH Amriepa
8. [eiicTBe MarHUTHOTO T10JIs1 Ha ABWXKYy1LMecs 3apsiabl. Cuna JlopeHua.

9. MarnutHoe T1i0Jle B BellecTBe. MarHuTHasi BOCIIPUMMYMBOCTD W MarHWTHas
TIPOHULIAeMOCTb. Buabl MarHeTUKOB. ®PeppoMarHeTMKU. PeppoMarHWTHBIM TUCTepe3uc. Touka
Kropu.

10. SIBneHue 3/1eKTPOMarHuTHOM UHAYKIMKU. 3akoH Papazes. [IpaBuso JleHiia.

ABnenue caMoMHAYKUUU. IHAYKTUBHOCTB. fIB/IeHHe B3aUMHOM UHAYKLUU.

Tabuia 4 — Kputepuu orjeHKM chOpMUPOBAHHOCTH KOMIIETEHITUHA

Kop v HaumeHOBaHMe

WHAWKATOPA OOCTH>XXKEHUA

KOMIeTeHLUM (YacTu
KOMIIeTeHLUM)

Kpurepuu olieHuBaHUs chOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acT KOMIeTeHIMH)

Ha 6a30BOM YpOBHe

Ha ITOBBIINIEHHOM YPOBHE

COOTBETCTBYeT OL|eHKe
«YZIOBJIETBOPUTE/ILHO»
50-64% ot

COOTBETCTBYET OLI€HKE
«X0pOo1uIo»
65-85% ot

COOTBETCTBYET
OLIeHKe «OTJIUYHO»
86-100% ot

MaKCHUMaJIbHOTO 0ajla | MakcuManbHOTro bOaia MaKCUMasbHOT O
banna

OITK-4 criocobeH He coBcem TBepgo | Ilo cyiectsy, [IprHUMaeT
WICII0JIb30BaTh B B/afleeT  MaTepuasoM | OTBeYaeT Ha aKTHMBHOE yJacTue B
ripoeccroHaIbHOM Mo TeMaM MOAYJisA, | IOCTaB/IeHHbIe X0/le TIpoBeJieHust
JesiITeIbHOCTU MeTO/IbI 3HaeT TOJIKO | BOMPOCHI, TBEP/O 3aHSATUM, TTPABU/IbHO
peleHust 3a/jay C OCHOBHbIE YCBOWJI MPOTPaMMHBIN | OTBeuaeT Ha
VICII0/Ib30BaHKEM TeopeTuyecKue MaTepua’s 1o TeMam MOCTaB/IeHHbIe
COBPEMEHHOT0 TOJI0XKEeHUsI MOZAY/Isl, TPaMOTHO BOIPOCHI, YCBOWJI
o0opyj0BaHus TIpH 13y4aeMoro Kypca, | u3naraet ero 6e3 MaTepuas B [OJTHOM
pa3paboTKe HOBBIX BBITIO/THSIET ~ TeKYIle | CYLeCTBeHHbIX o6beMe ¥ CBOOO/IHO
TeXHOJIOTUM U 3a/jaHus 1o | OIMOOK, C OpUEHTUPYETCS 10
WCII0/Tb30BaTh JUCLIUTITIHE. [Tpu | HeGoMBIIMMU TeMaM MOZYJIs,
COBPEMEHHYH0 oTBeTax JIOTTyCKaeT | MOTPelHOCTIMH, yMeeT BepHO,
npogeCcCUOHa/IbHYIO MaJioCyleCTBeHHbIe TIPUBOJUT apryMeHTHPOBaHO U
METO/]0JIOTHIO ISl MOTPELIHOCTH, dbopMyIMpOBKU SICHO U3/1araTh
TIpOBe/IeHUst HCKa)XeHUs! JIOTUUeCKOM | OrpeziesieHUi. Marepuas rnpu
9KCIepUMeHTaTbHbIX 1oc/ie/ioBaTeTIbHOCTH pelleHun
WCCIeIOBaHUM U W3/1araeMoro CUTYaLIMOHHBIX
VHTeprpeTaluu ux MaTepuasna, HeTOUHYHO 3a/1au.
pe3y/bTaToB apryMeHTaLo

TeOopeTUUeCKUX

TOJI0)KeHUH Kypca.

MOAYJIb III «KoaebaHus u 80/1Hbl. Onmuka»

TecmuposgaHue:

Bbibepume o0uH eapuaHm omeemad.
NuTtepdepenys cBera 3T0:

siB/ieHre OrubaHNsT BOJTHOU TIPeTISITCTBYS;
sIB/IeHUe Pa3/I0’KeHHsl CBeTa B CIIEKTP;
+sIBJIeHUe YCHU/IeHUsI ¥ 0C/1a0/IeHust CBeTa B pe3yJ/IbTaTe Ha/IOXKeHHsT KOTePeHTHBIX BOJTH;

sBJIeHMEe  BbIJe/IeHud

TOJIBKO

3JIGKTPHUYECKOI'O I10JId U3 BCEBO3MOXKHbBIX

Judpaknus cBera 3T0:

+sB/IeHNe OrubaHus BOTHOU MpEerATCTBUA,
sIBJIEHWE PA3/I0’KEHUSA CBETA B CIIEKTDP;
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sIBJIeHUe yCU/IeHUs 1 ocslabieHusi CBeTa B pe3yJ/ibTaTe Ha/llo)KeHHsl KOTepeHTHbBIX BOJIH;

sIBJIeHHe BbIJje/IeHUsT TOMbKO OJHOW TUIOCKOCTH KOje0aHW BeKTOpa HampshKeHHOCTH
3JIEKTPUYECKOr0 I10JIs1 U3 BCeBO3MOXKHBIX

Jucnepcus cBera 3T0:

siB/leHue orubaHust BOJTHOU NPeNsITCTBUS;

+sBJIeHHe pa3/IOKeHUs CBeTa B CIIeKTP;

sIBJIeHUe yCU/IeHUs 1 ocslabieHust CBeTa B pe3yJ/ibTaTe Ha/llo)KeHHsl KOTepeHTHbBIX BOJIH;

sIBJIeHWe BbIJle/IeHUsT TOMbKO OJHOW TUIOCKOCTH KOje0aHW BeKTOpa HampshKeHHOCTH
3JIEKTPUYECKOr0 I10JIs1 U3 BCeBO3MOXKHBIX

Ilosspu3anus cBera 3T10:

siB/leHue orubaHust BOJTHOU NPeNsITCTBUS;

sIBJIeHUe pa3/IoKeHus CBeTa B CIIeKTp;

sIBJIeHUe yCU/IeHUs 1 ocslabieHust CBeTa B pe3yJ/ibTaTe Ha/lo)KeHHsl KOTepeHTHbIX BOJIH;

+siBJIeHWe BBIJE/eHHsT TOMbKO OJHOW TUIOCKOCTH KoyiebaHMM BeKTOpa HarpsyKeHHOCTH
3JIEKTPUYECKOr0 I10JIs1 U3 BCeBO3MOXKHBIX

YcnoBue uHTepdepeHINOHHOr0 MaKCHMYyMa onpegjessercs (popmyJioii:

+A =2k »
2
A =(2k +1)%
dsinp=A,,
A=(2k+1)
YcnoBue uaTepdepeHIHOHHOr0 MUHUMYMa omnpejessieTcs popmysioi:
A = 2K A +
2
A= (2K +1)%
dsinp=A,,,
A=(2k +1)

AGCO/TIOTHBIN MOKa3aTe/Ib MPe/IOM/IeHHs BelleCTBa 3TOo:

Be€/IMYWHA pdBHas yIJ/1y Ipe/ioMJ/IeHHs CBE€Td B 3TOM BEILIECTBE;

B€/IMUYMHA paBHadA OTHOLIEHHWIO yTJjld MPEJIOMJ/IEHHA CBETd B BdAKyyMe K YIVIy IIpeJIOMJ/IEHUA CBETA B
3TOM BeleCTBe;

+Be/IMYrHAa PaBHasl OTHOLIEHKWIO CKOPOCTH CBE€TA B BAKYyMe K CKOPOCTH CB€Td B 3TOM BeI€CTBE;
Be€/IMYMHA pdBHasd OTHOILIEHWIO CKOPOCTH CBETA B 3TOM BeLl[eCTBE K CKOPOCTU CBETA B BAKYYME;
YpaBHeHHe rapMOHHYECKHMX Ko/leGaHui MMeeT BHJL:

+x = Asin(ot +¢,)

X = wAcos(wt + ot)
X = écos(co+<p0)t
©

X=X, COS((ot + (po)

UTo0bI YBe/THYUTH MEPUOJ KO/IeDaHUH MaTeMaTHYeCKOro MasiTHUKA B IBa pa3a Ha/o...
YBEJIMUUTH ero JJIUHY B /IBa pPa3a;

+yBeJINUUTh €ro JJINHY B UeThIpe pa3a;

YMEHBIIIUTD €T0 JI/IUHY B [IBa pa3a;

YMEeHBIIIUTh €r0 JJIMHY B UeThIpe pa3a;
EMKoCTHOe cOnpoTHB/IeHHe KOH/IEHCATOPa C yBe/IMUeHHEeM YacTOThI epeMeHHOro ToKa...
yBEJIMUMBAETCS;

+YMEHBIIIAeTCS;

He U3MeHsIeTCs;
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K0s1e6/1eTCsi C UaCTOTOM NepeMeHHOr0 TOKa;
dopmyia nepuo/ja KoiefaHu MaTeMaTHYeCKOro MasiTHUKA. ..

+T =2n !

g
T =2nJLC

T:27t\/E
k

T =2nmgl

Kak usmeHuTCA Nepuoj Npy>KMHHOr0 MassTHUKA, eC/IM YBeJIMYUTH Maccy rpys3a B 4 pasa?
yBeMUUTCA B 4 pasa

+yBeJIMUUATCA B 2 pasa

YMEHBILUTCA B 4 pa3a

YMEHBIIUTCSA B 2 pa3a

dopmysia nepuoja KosiedaHuil NPYy)KMHHOT'0 MasATHUKA. ..

T=2n !

g
T =2nJLC

+T = 275\/E
k

T =2nymgl
dopmysia nepuoja KosiedaHHui 3/JIeEKTPOMarHUTHOT0 KOHTYpa...

T=2n !

g
+T =2n/LC

T:27t\/E
k

T =2nmgl

Kak u3mMeHHUTCS Iepuoj Npy)KUMHHOI0 MassiTHMKA, eC/IM YMEeHbLIUTh Maccy rpysa B 4 pa3a?
YBeJIMUUTCA B 4 pasa

YBeIMUUTCA B 2 pasa

YMEeHBIIUTCA B 4 pa3a

+yYMEeHBIIUTCSA B 2 pa3a
Ha pucyHkax wu300pa)keHbl 3aBHCHMOCTH OT BpeMeHH KOOpP/JUHATbl H CKOPOCTH
MaTepHa/JIbHOHM TOUYKH, K0/1e0/TIOIIeHCsl 110 TapMOHUYECKOMY 3aKOHY.
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IUK/IMYeCKas 4acToTa KojieGaHuii TOUKH paBHa ...

3¢t

4 ¢!

1ct

+2ct!
Ha pucyHKax u300paxeHbl 3aBUCHMOCTH 0T BpeMeHH CKOPOCTH ¥ YCKOPEHHsA MaTepHaIbHOM
TOUKH, K0JIeO/TI0IIeiiCsl 110 TapMOHMYECKOMY 3aKOHY

2
LE] nna' e
v, mic g, b

o4 A5

o5t -1ad
EERE
anl
L1 2
el 25
asl
ael
2
2z -

2 /R o . 2
o 2 # # L

IuknyecKas 4acToTa Kojie0aHuil TOUKH PpaBHaA ...

Ha PHUCYHKe IIpeACTdB/IeHa 3dBHCHUMOCTD OTHOCUTE/JIHLHOH AMIUVINTY/Abl BbIHY>KA€HHBIX
KOHEﬁaHHﬁ CHJ/Ibl TOKd B KATyllIKe€ HHAYKTHBHOCTBIO IMFH, BKJ/IIQOUEHHOH B KOHE6aTe.ﬂbeH\/’I
KOHTYP.

k1/Tn

A
i ———

1 o7 ——

|
I
|
I
i
1
1

0 0.5 L 2 10%a@), panie

EMKOCTB KOH/leHCcaTopa 3TOro KOHTypa paBHa...

100HD

+ 1ad

0,11

101

YMeHbIIIeHHe aMIUIMTY/bI KOJIe0aHU B CHCTeMe C 3aTyXaHHeM XapaKTepHu3yeTcsi BpeMeHeM
penakcanuu. EciM 1mpH HeM3MeHHOM OMMYECKOM CONPOTHB/IEHHH B KosiebaTelbHOM
KOHTYpe YBeJIMUUTH B 2 pa3a MHAYKTHBHOCTb KaTyIIKH, TO BpeMs pe/laKCalHHu. ..
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+ YMEeHBIIUTCA B 2 pa3a
YBEeJIMUUTCS B 2 pasa
YBeIMUUTCA B 4 pasa
YMEHBILUTCA B 4 pa3a

IITapuk, npUKpen/ieHHbIN K NPY)XHUHe U HaCa)KeHHbIN Ha FTOPU30HTA/ILHYIO HallPpaB/IAIOILYIO,
coBepIlaeT rapMOHHYeCcKHe KoaebaHus.

7 ? ] #
=)
I,

Ha rpadmuke mnpejcraB/ieHa 3aBHCHUMOCTb NPOEKIMH CWIbl YNPYroCTH MNPYXHHBI Ha
M0J/I0OKUTe/IbHOE HanpaB/jieHue 0cl X 0T KOOp/UHATHI HIapHKa.

! . | ] .
B (st By bty ks o by oo e £
| :,[ | | | 1 | |
o el e e S S e e ¥
| | 1 | | | |
oY PR R~ P S U5 A g Al N B
| [ | ) | 1 | |
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|
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=5

|
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\ I
8. 21
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Pabora cuibl ynpyrocru Ha yuyactke 0—B-0 cocraBaser ...

+0 Ik

4-1072 I

8-10°2 [Tx

-4-102 [T

CK/IaABIBAlOTCS /iBAa TAPMOHMYECKHX KO0J/Ie0aHHsI OJHOT0 HANpaBJ/IeHHs C OJWHAKOBBIMH

nepuojaMu. PesyibTHpyloiee Koie0aHHe MMeeT MAKCMMA/IbHYI0 aMIUITUTY/ly IPH Pa3HOCTH
(a3, paBHoii ...

+ = = 3

0

Ha pucyHke mnpejcTraBieHa MrHoBeHHasi ¢ororpadgusi 3/1eKTPHUYeCKOM COCTaB/IAIOIEH

3/IeKTPOMAarHUTHOM BOJIHBI, Nepexojsieii u3 cpeabl 1 B cpefy 2 nepneHJUKY/ISIPHO IPaHULIe
pasjena AB.AL

| et 2

0,5 X, MKM

Ecnu cpefa 1 — BakyyM, TO CKOPOCTb CBeTa B cpejie 2 paBHa ...

2,8-108 m/c

1,5-108 m/c

+2,0-10% m/c

2,4-108 m/c
Ha pucyHke mpejcraB/ieHa MrHoBeHHasi ¢ororpadusi 3/1eKTPHUeCKOH COCTaBJ/IAIOIIEH

3/1IeKTPOMAarHUTHOM BOJIHBI, Nepexojsaieii u3 cpeabl 1 B cpefy 2 nepneHUKY/IIPHO rPaHULie
pa3pena AB.
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A
| et 2

05/ 02 W« 05 i

B
Ecmm cpeaa 1 — BakyyM, TO a0CO/TIOTHBIN NMOKa3aTe/Ib MpeIoMJ/IeHHs CpeJbl 2 paBeH ...

+1,5

0,84

0,67

1,75

Ha pucyHke npejcraBieHa MrHoBeHHasi ¢ororpadusi 3/IeKTPHUECKOH COCTaB/IAOIIeH
3/IeKTPOMAarHUTHOI BOJIHBI, Nepexo/sieil u3 cpejbl 1 B cpepy 2 nepneHAUKY/IAPHO rPaHHIe
pasjeina cpg,q AB.

1 ——p 2

0,25

0.3 0,5 X, MEM

B
OTHolIeHNe CKOPOCTH CBeTa B cpefie 2 K ero CKOPOCTH B cpeje 1 paBHo ...

0,67

0,84

1,75

+ 1,50

IIpu uHTepdepeHMN KOrepeHTHBIX JIydyedl ¢ JiuHON BoHBI 400 HM MaKCHMyM BTOPOro
NMOPAAKA BO3HUKAET NMPH Pa3HOCTH X0/a ...

200 aM

+ 800 HM

400 um

100 5Mm

IIpu uHTep(depeHMN KOTrepPeHTHBIX Jiydeil C J/IuHON BOHBI 500 HM MaKCMMyM HepBOro
MOPAAKA BO3HUKAET NMPH PAa3HOCTH X0/a ...

250 HM

1000 BM

1200 aMm

+ 500 M

IlosiB/ieHMe LBeTHBIX PAJYy)XHbIX MNATeH HA IOBEPXHOCTH BOAbI, TMOKPBHITOM TOHKOM
0eH3HMHOBOM H/IM MAaC/IAHOM IVIEHKOMH SIB/IAETCA C/Ie[CTBHEM sIB/ICHH. ..

Iv(pakiuu cBeTa

JIMCTIepCUY CBeTa

TOJISIPU3al[iH CBeTa

+ uHTepdepeHIIUU CBeTa

IIpu najieHuu cBeTa U3 BO3yXa HA IMIEKTPUK OTPAKeHHBIH JTyd MOTHOCTHIO MO/IIPU30BaH
npu yrJjie nagenus 60°. Ilpu aTom yros1 npejom/jieHus paBeH...

90°

+ 30°

60°

45°

Ha ausnekTpuuyeckoe 3epKasio noj yriioM bprocrepa majsaer jiyd ecreCTBeHHOro cBera. [lyis
OTPa)KeHHOT0 M MPeIOM/IEHHOT0 Jiyya CIipaBe/l/IMBbl YTBeP)K/IeHHH] ...
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OTPaKEHHBIH JTyU MMOJIIPU30BaH YaCTHUHO

+ OTpa’keHHBIH JTyU TMOJTHOCTBIO MOJISIPU30BaH
TIPe/IOMJ/IEHHBIN JTyY TTOJTHOCTBIO MOJISIPU30BaH
oba /yJa He TIoJITPU30BaHbI

Ha pucyHke mokKa3aHa KpHBas 3aBHCHMOCTH CHEKTPa/IbHOM IVIOTHOCTH JHepreTuuyecKou
CBEeTHUMOCTH a0CO/TIOTHO YepPHOro Tesa OT AauHbI BoHbI npu T=6000K. Eciin Temneparypy
Te/la YMEHbIINTb B 4 pa3a, TO /JIMHA BOJIHbI, COOTBETCTBYIOLIasA MAaKCUMyMYy H3/y4YeHHUS

a0Co/TIOTHO YepHOro Tea, ...
1,4 6000K

L

500 A, HM

YMEHBIIUTCSA B 2 pa3a
YBeJIMUNTCA B 2 pasa

+ yBe/IMUUTCA B 4 pasa
YMEHBIIUTCA B 4 pa3a

Tabnuija 5 — Kpurepuu orjeHKH c)OpMHUPOBAHHOCTH KOMITETEHIMH

Kog v HamMeHOBaHUe Kputepuu orieHrBaHus cOPMUPOBAHHOCTH KOMIIETeHLIMH
WH/MKATOpa JOCTHXeHHs (yacTy KOMIeTeHLMH)
KOMIeTeHIIUU (4acTu Ha 06a30BOM ypOBHe Ha MOBbIIIEHHOM YPOBHE
KOMIIeTEHLIUH) COOTBETCTBYET OL|eHKe | COOTBETCTBYET OL|eHKe COOTBETCTBYET
«yIOBJIETBOPUTE/ILHO» «XOpOLLO» OLIEHKe «OTJINUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJbHOTO Oaj/ula | MakCcuMMasnbHOro 6aria MaKCHMasabHOT0
Oanna
OIIK-4 criocobex He coscem TtBeppo | Ilo cymectsy, [IpyHMMaeT akTUBHOE
WCI0/1b30BaTh B B/a/leeT  MaTepuasoM | OTBevaeT Ha ydJacTtue B Xojie
npodeccroHaIbHON 1o TeMaM  MOZAY/s, | TOCTaB/IeHHbIe TIPOBe/IeHUsI 3aHSTUH,
JesiITeIbHOCTU MeTO/Ibl 3HaeT TOJIbKO OCHOBHbIE | BOIIPOCHI, TBEP/O MPaBWIbLHO OTBeYaeT
peleHUs 3aJau C TeopeThyeckue YCBOWJI TIPOTPaMMHBIN | Ha MOCTaB/IeHHbIe
WCI10/Ib30BaHKEM T0JIO’KEeHHsI M3y4aeMOro | MaTepua’s o Temam BOMPOCHI, YCBOUI
COBpPEMEHHOT0 Kypca, BBITOJIHSIET | MOAY/JIsl, TPAMOTHO MaTepHaJl B [IOJIHOM
obopy/10BaHus TIpH TeKyIl[de 3aZlaHusl TI0 | U3JaraeT ero 6e3 obBeme 1 CBOOOHO
pa3paboTKe HOBBIX JUCLIATIIAHE. I[pu | cyiiecTBeHHbIX OpPUEHTHUDPYETCs TI0
TeXHOJIOTUH U OTBeTax JIOTTyCKaeT | OIIMOOK, C TeMaM MOJYJisi, yMeeT
WCI0/1b30BaTh MasioCyleCTBeHHbIe HeOOoTbIINMU BEpHO,
COBpPEMEHHYH0 TIOTPELIHOCTH, MOTPELIHOCTSIMH, apryMeHTHPOBaHO 1
rpoeccroHaNbHY 0 VCKa&)KeHUs JIOTUYeCKOW | MPUBOJAUT SICHO U3/1araTh
METO/0JIOTHIO JJ1S T10C/1e/J0BaTeIbHOCTH (hopMyIMpPOBKU MaTepHas npu
TpoBe/leHus 13/1laraeMoro orpeziesieHU. pelleHun
9KCTIepUMeHTaTbHbIX MaTepuasia, HETOYHYIO CUTYaLIMOHHBIX
WccrieJOBaHUM U aprymeHTaLuIo 3a/au.
WHTepIIpeTaruu ux TeopeTHYeCKUx
pe3y/IbTaToB TI0JI0’KeHUH Kypca.
MOAYJIb IV «TepmoOuHamMuka»
TecmuposaHue:

Bbibepume o0uH eapuaHm omeemad.
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JaBjieHue 3T0:

CWIa, eUCTBYIOLAs Ha TOBEPXHOCTb;

+cuia, JelCTBYIOIIAs Ha eUHULY TI/I01a/Id TTIOBEPXHOCTH;

BeJIMUMHA PaBHasi IPOU3BE/|€HHUIO 1eMCTBYIOIeN CUJIbI Ha MJIOIIA/lb [TOBEPXHOCTY;
Be/IMUMHA PaBHasi MPOU3BEEHUIO 1eHCTBYIOIIel CUIbl Ha eJUHULY TI/I0Ia/Id TTIOBEPXHOCTH;
YpaBHeHue cocTosiHNA UjeaabHOro ra’a MeHjesneeBa - Kianeiipona nmeer BUJA:

+pv ="RT

n
ﬂ = const

T

p =nkT

p= E n< Evo >

3

KonuecTBO BemiecTBa — 370...

Macca 3TOro BellleCTBa;

KOJINUeCTBO MOJIEKYJI B TOM BeLL[eCTBeE;

+BeJIMYMHA NPOIOPLMOHAJIbHAS YMC/TY MOJIEKYJ 3TOTO Bell[eCTBa;

Macca BelllecTBa, OTHeCEeHHasl K ero 00beMy;;
Y penbHasA TeII0eMKOCTh BelllecTBa — 3TO...

KOJINUECTBO TeI/I0Thbl, KOTOPOEe MOXKET TOIJIOTUTh 3TO BEILeCTBO;

KOJINYECTBO TEM/I0Thbl, KOTOPOE MOXKET MOTJIOTUTh eIMHULIA MacChl 3TOr0 BeleCTBa;
KOJIMYECTBO TETUIOThI HEOOXOZAMMOe /i U3MeHEeHUsI TeMITePaTyphl BelllecTBa Ha OJIUH rPajyc;
+KOJIMYECTBO TeI/IOThl HeoOXOoAMMOe A/l U3MeHeHUs] TeMIlepaTyphbl eIMHUIbl MacChl BelljecTBa

Ha OJIUH IPaflyc;
M30TepMuYecKHii MPOLECC H/ea/TbHOI0 ra3a ONMChIBAeTCsA YPaBHEHHEeM:

= const

=const

H| < d|o

pV" =const
+ pV =const
Ten0eMKOCTH TeJ1a — 3T0...
KOJIMYECTBO TeIJIOThbl, KOTOPOe MOXKeT IMOIJIOTUTh 3TO TeJIo;
KOJINUECTBO TeIJI0Thbl, KOTOPOE MOXKET MOTJIOTUTh eIMHUL[a MaCChl 3TOTO TeJia;
+KOJINYeCTBO TETIOTHI He0OXOAUMOe /IS U3MEeHEeHHUsI TeMITepaTyphl Tesla Ha OJIUH rPajyc;
KO/IMYECTBO TEIUIOTHI HEOOX0UMOe /it W3MEHEHUs TeMIiepaTyphbl eIMHUIIA MacChl Tejla Ha OJIUH
rpaayc,
BHyTpeHHsisl SJHeprus uaeajaibHOro rasa 3aBUCHT OT
+TemnepaTypsbl
HaBnenus
Obmnema
3akoH ApxuMe/a I/1acur:
Tesa, MOrpy>keHHbIE B )KUJKOCTb WIH Ta3, BBITECHSIIOT 00beM KUAKOCTH WU/IH Ta3a
paBHbIM 00BEMY TeJla;
Tena, norpy>keHHble B XKUAKOCTb WU ra3, BBITECHSIOT MacCy KUJKOCTU WM Ta3a PaBHYIO Macce
Tesa;
+Ha Teno, morpy>keHHOe B >XMJKOCTb WU ra3, JeMCTBYeT BbITAJIKMBAIOIAs CUIa paBHas BeCy
BbITECHEHHOM >XUJAKOCTU WU/IY Ta3a;
Ha Teno, norpy>xeHHOe B >XMJKOCTb WIH ra3, [eHMCTBYeT BbITAJIKMBAOIAsi CH/ia paBHas macce
BbITECHEHHOM >KUIKOCTU WJTU Ta3a
M306apHbIii nponecc HAeaTbHOr0 ra3a ONnuChbIBaeTCsl YypaBHeHUEM:

23



E = const
T

\%
+—=const
T

pV" =const
pV = const
M30x0pHbIH NpoLecc HAeaTbHOr0 ra3a ONnMchbiBaeTCsi ypaBHeHHUeM:

+ P = const
T

\
— =const
T

pV’ =const
pV = const

PaboTa B TepMo/juHaMKKe onpeeasaTca GopMyJion...
A=FScosa

+ A= paV
A= paT

A= R, T
M

B xope u3oTepMuueckoro nporecca jgasjeHue rasa usMmenuwnochk ot 40 kIla go 20 kIla. Ilpu
3TOM 00'BeMm rasa:

yMeHbl1u/cs B 0,5 pasa

MEHBILIUJICA B 2 pas3a

+yBeMuuiICcs B 2 pasa

He N3MeHUNJICA
A}I[I/IaﬁaTHbIﬁ nponecc HaedJIbHOro ra3a OnmMCbiIBA€TCsl YPABHEHHUEM:

= const

=const

H| < H|o

+ pV" =const
pV = const
B xoge n30X0pHOro nporecca AaBjeHue rasa u3meHuwn0cb ot 40 kIla po 20 xIla. IIpu 3Tom
TeMIiepaTypa rasa:
yMeHblrnace B 0,5 pasa
+yMeHblIMIach B 2 pa3a
yBeJIMunsIach B 2 pasa
He W3MeHU/1ach
YkaxuTe efMHUILlY U3MepeHHs AaB/ieHus B cucreme equaul CU
T (IpKoyb)
Bt (BatT)
H (HbtoToH)
+ITa (TTackanb
Ha pucysnke npejacraB/ieH rpa¢uk GyHKIUM pacnpeje/ieHHsi MOJIeKY/l HAeaJlbHOr0 ra3a mno

F) =
ckopocTsiM (pacmpepesienne MakcBe/uia), rje Ndv _ nons MOJIEKYJ/I, CKOPOCTH
KOTOPBIX 3aK/II0UeHbI B HHTepBajie CKopocTeil oT v o v+dv B pacuere Ha eJUHHUI]y ITOT0
HHTepBasa
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f(v) &

A ——— e ——-——

BEF v

F
—

Jiisi 3 ToM (DyHKI|UM BepPHbIM yTBepP)K/|€HHeM SIB/ISIeTCS. ..

+ IpY M3MeHeHWY TeMIlepaTyphbl IJI0La/b [0/] KPMBOM He U3MeHsAeTCs

TIpU U3MEeHEeHUH TeMIlepaTyphbl M0I0KeHe MaKCUMyMa He U3MeHsAeTCs

C YMeHblIIeHHeM TeMIlepaTypbl BeJIMUMHa MaKCMMyMa YMeHbIIaeTCs

Ha pucyHke npejcrap/ieH rpaguk (yHKIMM pacrpejeeHUs MOJIeKy/ U/eaJlbHOro rasa mo

F(v) = dN
ckopocTaM (pacnpefenedde Makcseaia), Ije Ndv _ poma mosekyn, ckopoctu
KOTOPBIX 3aK/IIOU€HbI B MHTEPBAJIe CKOpOCTEﬁ oT V 10 v+dv B pacyeTre Ha €JUHHUIY 3TOro
HHTepBa/a.
fiv) &

e —— e ————

BEF v

1#
=

Jlist 3Tl PyHKIMHM BepPHBIM YTBEepPK/eHHEM SIBJ/ISIETCH. ..

TIPY TIOHW>KEHUHY TeMIepaTyphbl BeTMUMHA MaKCUMyMa YMeHbIIIAeTCst

+ P TIOHM)KEHUU TeMIepPaTypbl MAKCUMYM KPHBOW CMEIIIAeTCs BJIEBO

TIPY TIOHW>KEHHUH TeMITepaTyphl TUIOIIA/b M0, KPUBOW YMeHbIIIaeTCst

Ha pucyHnke npejcrasieH rpapuk GpyHKuuu pacrnpejesieHUs MOJIEKY/I HA€a/IbHOI0 rasa o
F(v) = dN

ckopocTsM (pacnpefenenne MakcBenia), rje Ndv _ joms monekysn, ckopocru
KOTOPbIX 3dK/ITOY€HbI B HHTEpPBdJ/ie CKOPOCTEﬁ oT V 10 vtdv B pacueTre Ha €JUHHILY 3TOro
UHTepBaja

f(v)a

e —— e —_——

BEP v

J#
=

Eciu, He MeHss TeMnepaTypbl B3ATh APYroi ra3 c 6o/biieil MOJIIPHON MacCcoi U TaKHM JKe
YHMC/I0M MOJIEKYI, TO ....

TJI011a/lb N0/] KpUBOM YBETUUWTCS

+ MakCHMyM KPUBOW CMECTHTCS B/IEBO B CTOPOHY MEHBIINX CKOPOCTel

Be€/IMYHMHA MdKCUMYMd YMEHBIINTCA

>T, »
B Tpex ojMHaKOBBIX COCy/jaX HAXOAUTCS OAAUHAKOBOE KO/IMUeCTBO rasa, npuuem L>TL>T
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PacnipejeneHue ckopocTeil Mo/IeKyJI B cocy/ie ¢ Temmneparypoii T3 OyjeT onucbiBaTh KpUBas

HON
1 2

3

+1

2

CpejHsisi KUHETHUECKasi Heprusi MoJieKyJ ra3a npu Temmnepatype T 3aBHCHT OT HX
CTPYKTYpPbI, UTO CBfi3aHO C BO3MOXXHOCTHI0 Pa3/IMYHBIX BH/0OB /BIKEHHsI aTOMOB B
MosieKyse. CpeHsiA KHHeTHUYeCKasi SHeprusi Mosiekys renus (He) paBHa...

1
1. =kT
2

3
+2. =kT
2

.
3. —kT
2

5
4. —kT
2
Cpejusas KHHETHYeCKas 3HePrus MoOJIeKY/bl H/iea/JbHOr0 rasa npu remmeparype T paBHa
I . .
g= EI(T. 3gece 1=ny tng, t2ng  rpe ng, Ny w D — YMCEIO cTemeHel  CBOGO/BI

MOCTYNaTe/IbHOT0, BpALATeJIbHOTO0 W K0/1e0aTe/IbHOr0 JABIDKEHMI MoJIeKyabl. [lis
aToOMapHOro BOAOPO/a YHC/I0 i paBHO

1

5)

7

+3

CpeaHsas KUHeTHYeCKas 3Heprusi MoJIeKy/bl H/iea/IbHOro0 ra3a npu temneparype T paBHa

I . -
g= EkT. 3pece 1=ny tng, +2ng  rpe n,, Dy p Ny — 4yHCAO cTemeHel CBOGOABI

MOCTYyNaTe/IbHOr0, BPalllaTe/IbHOT0 M K0/1e0aTe/IbHOr0 AB)XeHU MoJieKky bl [Ipu ycioBum,
YTO0 UMEKT MeCTO TO/JIBKO MOCTynaTeJIbHOe U BpallaTe/ibHoOe ABIKeHHe, /i Bojopoaa (Hz)
4K (10 | PaBHO ...

7

+5

2

8

CpeaHsisi KHHeTHYECKas YHePrusi MOJIeKy/Ibl HAea/IbHOT0 ra3a nmpu temmneparype T paBHa

I o o
g= Ech. 3gece 1= 0y tng, t2ng  rpe ng, Ny uw D — YHCEIO cTemeHel  CBOGO/BI

MOCTyNaTe/IbHOr'0, BPalllaTe/IbHOr0 M KosiefaTe/IbHOro ABMWXeHu MoJieKkybl. IIpu ycoioBum,
YTO HMEKT MeCTO TO/TLKO NOCTyIaTe/IbHOe ¥ BpalaTe/IbHOe /[BIDKeHHe, /I BOASHOT0 mapa
(H20) uucno i paBHO ...

8
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+6

3

5

Ha pucynke u3o0paxen nuka Kapuo B koopaunatax (T,S), rae S-anTponusa. AauadaTHoe
COKaTHe IIPOMCXOAUT Ha JTare ...

Ty
1 2
L r
o 4| ) l3
1 1 -
3
2-3
+4-1
1-2
3-4
Ha (P,V)-anarpamMmme u300pakeHbl /Ba MK/IHYECKHX MPOIecca.
P 4 .
4 —
3 I
1T
2 I
I
1 S e

1 2 3 4 5 B 7 8 A%

OtHowenne padot Ar/Arl, COBEePIIEHHBIX B 3THX IJUK/IaX, PaBHO...

2

-2

-1/2
+1/2
JluarpaMMa LUK/IW4YeCKOro Iponecca WjeajJbHOr0 0JHOAaTOMHOrO rasa mnpejacTaB/jeHa Ha
pucyHke. OTHouIeHHe padoThI 3a BeCh IMKJI K padoTe NMpH 0X/Ia)KAEHUHU ra3a paBHoO...

p, ka
500|._.__.4 1
o]0 ) P 3 :2
0.2 06 v m?

5
+1,5

2,5

3

Ilpu ajpabaTnyecKkoM pacIMpeHUH WAeaILHOIOo rasa ...
TemriepaTypa ¥ SHTPOMNUs He U3MeHSIOTCS

TemriepaTypa M 3HTPONMs BO3paCTatOT

+TeMIiepatypa OHWKaeTCsl, SHTPOIUS He U3MeHsIeTCsl
TemriepaTypa MOHM)KaeTCsl, SHTPOIIHSI BO3pacTaeT

Konnokeuym no mooymo IV «TepmoouHamuka»
Bonpocbl 015 Konnokeuyma:

1. W peanbHbli ras.

2. OKcrieprMeHTa/IbHbIe ra30Bble 3aKOHBI.
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3. YpaBHeHHe COCTOSIHUS ufiea/ibHOro ra3a KnamneiipoHa — MeHie/eeBa.

4. OcCHOBHBIe OI0)KeHUST MOJIEKYJIIPHO-KUHETUYeCKOU TeOpUH CTPOeHUs BellleCTBa.

5. OcHOBHOe ypaBHeHHE MOJIEKY/SIDHO — KUHEeTHYeCcKOM TeopuM ra3oB (ypaBHeHHe
Knaysuyca, BbIBOZ).

6. CBs3p cpefHell KHMHETMYECKOW SHEePrud XaoTUUeCKOro [JBIDKEHMSI MOJIEKYa C
TeMIlepaTypoH.

7. UYwucno creneneli cBOOOILI.

8. 1-pli  3aKOH TepMojuHamMuKu. [IpumeHeHwe 1-0oro 3akoHa TepMOJAWHAMMKU K
130I1poLieccam.

9. ApmabatHblii riporjecc. YpaBHeHue ITyaccoHa.

10. Kpyrossie nipoueccel. HHukn KapHo.

Tabmuia 6 — KpuTtepuu orjeHKM chOpMUPOBAHHOCTH KOMIIeTeHIUA

Kog v HaMeHOBaHUe Kputepuu orieHrBaHus cOPMUPOBAHHOCTH KOMIIETeHLIMH
WH/IMKaTOopa AOCTHKEHUs (4acTy KOMIIETEeHLMM)

KOMIIeTeHLIMK1 (‘-IaCTI/I Ha 0a30BOM YPOBHE Hd IMOBBIIIEHHOM YPOBHE

KOMIEeTeHL1H)

COOTBETCTBYET OL[eHKe
«y[IOBJIETBOPUTETHHO»
50-64% ot
MaKCHMaJbHOro Oasa

COOTBETCTBYET OIeHKe
«XOPpO1IOo»
65-85% ot

MaKCHMaJIbHOro Oasia

COOTBETCTBYET
OLIEHKE «OT/IMYHO»
86-100% ot
MaKCHMa/IbHOr0
6anma

OIIK-4 criocobex
HCII0JIb30BaTh B
ripogeccoHa/IbLHOM
JesiTeIbHOCTU MeTO/IbI
pelLeHUs 3aJau C
HCI0JIb30BaHHEM
COBPEMEHHOT0
0bopy/j0BaHus TIpH
pa3paboTKe HOBBIX
TEeXHOJIOTUM U
WCTO/IH30BaTh
COBPEMEHHY0
rpoecCcroHaNbHY 0
METO/I0JIOTHIO IS
TIPOBe/IeHUSs
9KCIePUMEHTaTbHBIX
WCC/IeIOBaHUN U
WHTepIIpeTaruu ux
pe3y/bTaToB

He coBcem
B/azieeT
10 TeMaM

TeopeTruyeckKue

TI0JIO’KEeHHUsI U3y4aeMoro
BBITIOJTHSIET
TeKyllve 3aZjaHus II0

ITpn
JlOTyCKaeT

Kypca,

JUCLIUTIHE.
OTBeTax
MasioCyleCTBeHHbIe
TOTPeLIHOCTH,

UCKAKeHUS JIOTUUeCKOU

T110C/1e/;0BaTeIbHOCTH
13/1araeMoro
MaTepuara,
apryMeHTaL1o
TeOpeTUYeCKUX
TI0JIO’KEHUH Kypca.

TBEpJ0
MaTepuaiom
MOy,
3HaeT TOJbKO OCHOBHbIE

HETOUHYIO

1o cymecTBy,
OTBeyYaeT Ha
MOCTaBJ/IeHHbIE
BOTIPOCHI, TBEP/IO
YCBOWJI IPOTPaMMHBbIN
MaTepuaJl 1o TeMaM
MO/1yJisl, TPaMOTHO
u3sfaraert ero 6e3
CYLL[eCTBEHHbBIX
OILIMOOK, C
HeOOJTBIITNMH
TOTPEIIHOCTIMH,
TIPUBOJUT
(hopMyMpPOBKHU
onpe/ie/IeHUN.

IIpyHrMaeT akTUBHOE
yuacTtue B Xojie
TIPOBe/IeHUs 3aHSITUM,
TPaBWIbLHO OTBeYaeT
Ha ITOCTaBJIeHHbIe
BOTIPOCHI, YCBOUI
MaTepHaJl B [IOJTHOM
o6beMe ¥ CBOOO/IHO
OPHEHTHUDPYETCs TI0
TeMaM MOJYJIsl, yMeeT
BEpHO,
apryMeHTHPOBaHO U
SICHO W3/1araTh
MaTepuar rpu
pelieHun
CUTYaI[MOHHBIX
3a/au.

MOAYJb V. «CmpoeHue amoma»

Kosnnokeuym no modymo VI. CmpoeHue amoma

Bonpocbl 015 Kontokeuyma:

TernioBoe usnyuenue.

3aKOHbI TeIJIOBOTO U3/TyueHUst abCOTFOTHO YepHOro TeJia..
®oToHbI. D0oTO3¢deKT. 3aKoHBI HOTO3PdeEKTa.
YpaBHeHue DiiHLITeNHA A1 (poTo3pdexTa

Cocras sagpa.

N3oTomnel. AnepHble CUbL.

HedekT Macchl U S5HEprus CBs3U.

EcrecTBeHHast paZju0aKTUBHOCTD.

PN ALN
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9. Tunel paIM0aKTUBHOTO pacraza.
10. 3aKOH CcMellleHUsl. 3aKOH paJJMOaKTUBHOIO pacriaja. fiepHble peakijyu.
u Oyayien mpodeccroHaIbHOM /1eATeTbHOCTH.

Tabmuua 7 — KpuTtepuu orjeHKM chOpMUPOBAHHOCTH KOMIIeTeHIUHA

Koa u HaMeHOBaHMe
WHJUKATOpa AOCTHKEeHUs
KOMIIeTeHI UM (YacTu
KOMIETEeHL1H)

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTH KOMIIETEeHLMM)

Ha 6a30BOM yYpOBHE

Ha MOBbIIIEHHOM YPOBHE

COOTBETCTBYET OL[eHKe
«yIOB/IETBOPUTE/TLHO»
50-64% oT
MaKCHMaJIbHOro Oasia

COOTBETCTBYET OIeHKe
«XOpO1IOo»
65-85% ot

MaKCHMaJIbHOTo Oasia

COOTBETCTBYET
OLIEHKE «OT/IMYHO»
86-100% ot
MaKCHMa/IbHOIr0
6anna

OIIK-4 criocobex
WCII0J1b30BaTh B
ripogeccOHa/IbLHOM
JesiTeIbHOCTU MeTO/IbI
pelLeHus 3a7au C
HCI0JIb30BaHHEM
COBPEMEHHOT0
00bopy/j0BaHus TIpH
pa3paboTKe HOBBIX
TEeXHOJIOTUM U
WCTIO/Tb30BaTh
COBPEMEHHY0
rpogeCcCUOHA/IbHYIO
METO/I0JIOTHIO IS
TIPOBe/IeHUS
9KCIIePUMeHTaTbHBIX
WCCJIe/IOBaHUN U
WHTepIIpeTaruu ux
pe3y/bTaToB

He coBcem TBepmo
BJIaZleeT  MaTrepuajioM
1o TeMaM  MOAYJIs,

3HaeT TOJIbKO OCHOBHbIE
TeopeThuuecKue
TIOJI0XKEHUSI U3yuaeMOoro
Kypca, BBITIO/THSIET
TeKylllde 3aJlaHds TI0
IUCLIUIIIVHE. ITpu
oTBeTax JIOTyCKaeT
MasocCyleCTBeHHbIe
MOTPeLIHOCTH,
HCKa)KeHUsI JIOTUUeCKOou
1oc/ej0BaTe/IbHOCTH
13/1araeMoro
Marepuasna, HETOUHYIO
aprymeHTaLIo
TeopeTUUeCKuX
TI0JIO’KEHUH Kypca.

ITo cywecTBy,
OTBeuaeT Ha
MOCTaB/IeHHbIe
BOTIPOCHI, TBEP/IO
YCBOWJI IPOTPaMMHBbIN
MaTepua’s 1o Temam
MO/TyJisl, [PAMOTHO
u3sfaraert ero 6e3
CyILIeCTBEHHBIX
OLINOOK, C
HeOOJBIITNMH
TOTPEIIHOCTIMH,
TIPUBOJUT
(hopMyMpPOBKU
ompe/ieIeHUH.

IIpyHrMaeT akTUBHOE
yuacTue B Xofie
TIPOBe/IeHUs 3aHSITUM,
TPaBWIbLHO OTBeYaeT
Ha ITOCTaBJIeHHbIe
BOTIPOCHI, YCBOUI
MaTepHaJl B [IOJTHOM
o6beMe ¥ CBOOO/IHO
OPUEHTHUDPYETCs TI0
TeMaM MOJYJIsl, yMeeT
BEPHO,
apryMeHTHPOBaHO U
SICHO W3/1araTh
MaTepuar rpu
pelieHnn
CUTYaL[MOHHBIX
3a/au.

3 OIIPE/IEJ/IEHUE PE3YJ/IBTATA

IMPOMEXXYTOUYHOMN ATTECTAIIUN

dopma NMpoMeKyTOUHOM aTTecTalyy M0 JUCLIUTIIMHE 3auem / SK3aMeH.

OLEHOYHBIE MATEPUAJIbI 1 CPEJCTBA /11 IIPOBEPKH
C®OPMHMPOBAHHOCTU KOMITETEHITU

OITK-4 cniocobeH UCIOMb30BaTh B MPOdecCroHabHOMN [esTe/IbHOCTA METOAbl pellleHHs 3afiau C
WCTIO/Ib30BaHMEM COBPEMEeHHOTO 000py/0oBaHMs TIpM pa3padOTKe HOBBIX TEXHOJIOTHM |

HCII0/1b30BATh

COBPEMEHHYO

npo¢eCcCHOHANbHYI0

MeTO0J/IOTNI0

5KCrepuMeHTabHbIX UCC/Ie/JOBaHUM M UHTepIIpeTaLui X pe3y/ibTaToB

3adaHus 3aKkpblmo20 mund

IIpumepsI 3a/jaHui

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema:
1. mnynibe Tesia onpegiensieTcs o popmyse. ..

m
p=—

\Y
p=nv’
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p = mvt

2. YKakuTe eIMHULYy U3MepeHusi paboThl B cucteMe eaunul CU
+ I (Iroyn)

Bt (Batr)

H (HsroToH)

ITa (ITackasnb)

3. [IBa TOueuHbIX 3apsja. ..

OTTa/IKMBAIOTCS APYT OT JIPYTa;

TIPUTSATUBAIOTCS IPYT K JIPYTY;

+B 3aBUCMMOCTHU OT UX 3HAKOB MPUTITUBAIOTCS UM OTTATIKUBAIOTCS;
He B3aUMOZeMCTBYIOT MEX/y COO0M

4. Beibepute Gopmysty, OTpakaroiyto 3akoH OMa [ijist TT0JTHOM 1ieru

.
R
R=pl
S
b=
R+r
I_A(pig
R

3adaHus omkpbimozo muna 13

IIpodondcume ¢pasy

1. PaboTa CTOPOHHHMX CHJI TI0 TIE€PEMEIIEHUI0 eJUHUUHOTO TIOJIOXKUTEIbHOTO 3apsiia MeXay
MOIF0CaMH UCTOYHUKA TOKa, 3TO
Omeem: Dnekmpodsuxcywas cuia

2. Bpone npsiMoy mpu KOTOPOM 3a paBHbIE TIPOMEXXYTKU BPEMEHU CKOPOCTh M3MEHSIeTCSl Ha
paBHbIe 3HaUeHUs! [IBH)KEHUEe MOXXHO Ha3BaThb
Omeem: IIpsAmMonuHeliHbIM pA8HOYCKOPEeHHbIM

3. YroObl yBEJIMUUTL TIEPUOJ| KO/eOaHWH MaTeMaTMUecKoro MasiTHMKa B [iBa pasa
HaJ0
Omeem: yBe/IMUUTH ero JAJIMHY B YeThbIpe pas3a;
JononHume:

4. [Tonspusauys cera 3T10:
sIB/IeHWe BbIJIe/IeHHs] TOJbKO OJIHOW TUIOCKOCTH KOJieDaHWM BeKTOpa HarpshKeHHOCTH

Omeem:
3JIEKTPUYECKOr0 I0JIs1 U3 BCEBO3MOXKHBIX
5. WHTepdepeHiys cBeTa 310:
sIBJIeHUe yCUJIeHUs 1 0Cy1ab/ieHus CBeTa B pe3y/ibTaTe Hal0KeHUsl KOTePeHTHBIX BOJIH;

Omeem:
6. Hudpakius cBeta 3T0:
siBJieHHe OrubaHst BOTHOM MPeTsTCTBUS;

Omeem:
7. 3akoH ApxvMe/ia I/1acuT:
Ha Teno, norpykeHHOe B >XUJKOCTb WIH a3, JeUCTBYeT BbITAJIKMBAIOLAs CUIa paBHas

Omeem:
BeCY BbITeCHEHHOM XUJKOCTU UJIH ra3a;
8. [aBneHue 3T0:
Omeem: cuna, JeHCTBYIOLIAsA Ha eMHULLY TJIOLaU [TOBEPXHOCTH;
9. KosnuecTBo BelliecTBa — 3T0
Omeem: Be/lMuMHa NIPOTMOPLIMOHA/IbHAS UKMC/TY MOJIEKYJ 3TOTO BeleCTBa;
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10.  YpgenbHasi TEMJIOEMKOCTb Bell[eCTBa — 3TO
Omeem: KO/MMUYECTBO TeIJIOTHI HeoOXOAWMOe AJisi M3MeHeHWs TeMITepaTypbl eJUHHLIBI MacChl
BelllecTBa Ha OJIMH TPazyc;

Jatime pa3zeepHymblli omgem Ha 80npoc:

11. UTo xapakTepu3yeT BeJIMurMHa SHTPOITUU

Omeem: BeMUrHA SHTPONMU XapaKTepr3yeT TellJIOBOe COCTOSIHUE CUCTeMBI U OTpe/iesisieT
BePOSITHOCTh OCYILeCTB/IEHHSI JAHHOT'O COCTOSIHUS Tesia. Yem OoJiee BepOSTHO JJAHHOE COCTOSTHUS,
TeM OOJIbIIIe SHTPOMHSI.

12. Yto Ha3biBaeTCs cpefiHel CKOPOCTbIO?

Omeem: CpeziHell CKOPOCThIO Ha KaKOM-/TM0O0 yuacTKe TPaeKTOPUY Ha3bIBAeTCS OTHOLIEHHE

TIPUpaLIeHUst paJuyCc-BeKTopa | TOUKM 3a POMEXXYTOK BpeMeHH t+ At K ero Mpo0/KUTeTbHOCTH
At.

= Ar

Ver =2t

13. Urto ucnosnb3oBan MakcBesl B 3aKOHe O pacripezie/IeHUM 10 CKOPOCTSIM U SHeprusm?
Omeem: MakcBe UC0JIb30Ba /1Ba MpeI0KeHUs:

a) BCe HallpaBJ/IeHUs B ITPOCTPAHCTBE PABHOMPABHLI U MIO3TOMY JIF000e HarpaB/ieHHe IBUKEeHUs
YaCTUIIBI, T.€. TF000e HarpaB/ieHre CKOPOCTH OZJMHAKOBO BEPOSITHO. DTO CBOMCTBO MHOT/IA
Ha3bIBalOT CBOMCTBOM M30TPOITHOCTH (DYHKI[UHU pacIipe/ie/ieHus.

0) [gBUWKeHHEe TI0 TpeM B3aWMHO TepPIeHAUKY/ISAPHBIM OCSIM He3aBUCUMBI T.e. X-KOMITOHEHTBI

K v, H
CKODOCTH * He 3aBUCUT OT TOrO KAKOBO 3HAUEHUS ee KOMIIOHeHT * WM 13. n TOraad

7

. v
BbIBOJ f (V) enaeTcs CHauasa Jjs OJHOW KOMIIOHEeHTHI *, a 3ateM o0000Imjaercsi Ha Bce
KOOD/IMHAThI CKOPOCTH.

OkoHuaTenbHbIe  pe3y/bTaTbl 00yueHus: (HOpPMUPOBaHMWS  KOMIIETEHIMI)  OIpeesistoTCs
TOCPeAICTBOM TiepeBozia 0asioB, HAOpaHHBIX CTY/EHTOM B TIPOLIECCE€ OCBOEHWS AVCLIUIUIMHEBL, B
OLIeHKMU:

— 6a30BbIl ypoBeHb CHOPMUPOBAHHOCTU KOMIIETEHIIUM CUMTAETCS JOCTUTHYTBIM €C/TH Pe3y/bTaT
00yueHHsI COOTBETCTBYeT OLIeHKe «y/I0BIeTBOPUTeNbHO» (50 10 64 peHTUHIOBBIX 0OAJIIOB);

— TIOBBIIIIEHHbIN YPOBeHb C(OPMHUPOBAHHOCTA KOMITETEHIIUM CUUTAETCS [JOCTUTHYTHIM, eC/u
pe3ynbTaT O0OyueHHWs] COOTBETCTBYET OL[eHKaM «xopomio» (65-85 peWTHHroBbIX 06asiioB) u
«OTJIMUHO» (86-100 pedTUHTOBBIX OAJIIOB).

4 TIOPAJIOK ITPOBEJJEHUSA IIOBTOPHOM
IMPOMEXYTOUYHOMN ATTECTAIIN

dopMa NpOMeKyTOUHOM aTTeCcTal[uu 10 AUCLIUTIIMHE SK3AMEH.
[ToBTOpHAs MpOMeKyTOUHas aTTeCcTalys Mo AUCLUIVIMHE NPOBOJUTCS C UCIIOIb30BaHUEM 3alaHUMN
JUIs1 OLIeHKHM C(hOpMHPOBAaHHOCTH KOMITIETEHI[HMI Ha 6a30BOM yYpOBHE IO BCEM MO/YJISIM, BXO/SAIIUM
B CTPYKTYpPy [AMCLMIUIMHBI 38 CeMeCTp, [0 MUTOraM KOTOPOro CTyJeHT HMMeeT aKaJeMUYeCKYH
3a/10/DKEHHOCTb.
IlpumeuaHue:
[oronHuTebHbIe KOHTPOJIbHBIE WCIIBITAHUS TIPOBOASTCS AJisl CTy/IeHTOB, HabpaBiiux MeHee 50
6anioB (B cooTBeTCTBUHM C «I10/10’)K€HHEM O MO/Y/TbHO-PEUTHHTOBOM CHCTEMEY).

OueHoYHbIe MaTepHa/IbI U CPeJCTBA MPOBe/ieHNs TOBTOPHOI MPOMEXYTOUHOM aTTeCcTaluu
Omnpoc o Moayasawm I, I, ITI, VL, V.

Bonpocbi 0215 onpoca:

1. MexaHnnueckoe ABrxkeHue. Teso oTcuera, cucTema OTCYeTa.

2 [TocTymnaresibHOe ABUXXEHHe.

3. IlyTh, nepemelrieHve, cpefjHMe U MTHOBEHHbIE CKOPOCTU U YCKOPEHMUS.

4 [IpsiMonuHeliHOe paBHOMEpDHOe U  PaBHOYCKOPeHHOe [IBMW)KeHue. 3aBHCHUMOCThb
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KHWHEMaTHUYEeCKUX BEJIMYHWH OT BDEMEHH. Fpa(bI/IKI/I.

5. Macca. Cuna. 2-1 3akoH HbtoToHa. 3-11 3akoH HeroToHa.

6. Wmnynibc. 3aKOH cOXpaHeHusl UMITyJibca. PeakTUBHOe JIBM)KEHUE.

7. 3akoH BcemupHoro tarorenus. Cuia Tsbkecty. Bec.

8. Cwuna ynipyroctu. 3akoH I'yka. Cuia TpeHus.

9. Mexanuueckasi pabora. Pabota mocTostHHOM ¥ TiepeMeHHOM CHI.

10. OHeprus. KvHeTnueckasi ¥ TOTeHLMaabHas SHeprus. MexaHuueckasi SHeprus. 3aKOH
COXpaHeHHs MeXaHUUeCKON SHepruu.

11. [TonsTe o6 semMeHTapHOM 3apsiie. B3auMopeiicTBue 3apsiioB B BakyyMme. 3aKOH

Kynona. Onekrpuueckoe mnose. HampspkeHHOCTb. HarnpsokeHHOCTb [0/ TOUEUYHOro 3apsifa.
CuJioBbIe JIMHUU.

12. PabGoTa cun mosst py nepemMertieHnd 3apsizia. [loteHrman. Pa3HocTh moTeHiuanoB. Cesizb
MOTeHLIMasna C HalpsyKeHHOCTHIO.
13. [IpoBOofHUKM B 3JIGKTPUUECKOM IIojie. DJIeKTpoeMKOoCTb. KoHpeHcaTop. OHeprus

3/IeKTPUYECKOr0 TOJsl 3apshKeHHOro IMPOBOJHUKA, KOHZeHcaTtopa. dopMysa 371eKTPOeMKOCTH
IIJIOCKOT'O KOHZIeHCaTopa.

14. [TocTosiHHBIM  3neKTpuyeckuid TOK. Cuia Toka. YC/IOBUS BO3HMKHOBEHUS U
CyL|eCTBOBAHUS 3JIEKTPUUYECKOT0 TOKaA.
15. 3akoH Oma [/ OJHOPOJHOIO YyuacTKa »3/eKTpuueckol 1uenu. 3akoH Oma B

muddepeniranbHoit Gopme. CornpoTHB/eHKe TPOBOJHUKOB U €r0 3aBUCUMOCTb OT TeMrlepaTyphbl.
3akoH [Ixoysisa — JleHnia

16. Ncrounuku Toka. /C. 3akoH OMa fiji1 3aMKHYTOM 3/IeKTPUUECKOU LIeTTH.

17. MaruutHoe mnosie. HaripaBjieHue MarHWUTHOrO Iosiss. MarHuTHasg UHAYKLWS. 3aKO0H
Awmrmepa

18. [eiicTBre MarHUTHOTO T10JIs1 Ha ABWXKYy1LMecs 3apsiabl. Cuna JlopeHiia.

19. MaruutHoe T1IO7I€é B BeljecTBe. MarHuTHasi BOCIIPUMMUYMBOCTD U MarHWUTHas

TIPOHUIIAeMOCTb. Buabl MarHeTUKOB. ®PeppoMarHeTUKU. PeppoMarHWTHBIM THCTepe3uc. Touka
Kropu.

20. SIBneHue 371eKTPOMarHUTHOW MHAYKUMU. 3aKoH Papages. [IpaBuso JleHia.

SBneHue caMOMHAYKLUU. HAYKTUBHOCTB. $IB/IeHHMe B3aUMHON UHAYKLWH.

21. KosnebarenbHoe JBIKEHHE.

22. CapMoHHYecKue KosiebaHHWsT M UX XapaKTePUCTHUKHU: TepUO/], aMIUIUTY/ [, [UK/IHYecKast
yacToTa, (asa.

23. CMellieHHe, CKOPOCTb U YCKOpeHUe TpU rapMOHMYeCKUX KosiebaHusiX, Ux rpaduueckoe
TipefiCTaB/IeHHe.

24. [HaMyKa rapMOHUUeCKUX KosieOaHui.

25. Ksasuyrnpyras cuna.

26. OHeprus KonebaHui.

27. CBobo/iHBIE KOJTeOaHUSI.

28. [Ipy>KWHHBINA, MaTeMaTHUYECKUU U (PU3NUECKUN MasiTHUKU.

29. 3aTyxarolye 1 BbIHYK/IeHHbIe KOyiebaHus.

30. Pe3onanc.

31. W peanbHbIi ras.

32. OKCIepuMeHTa/lbHble ra30Bble 3aKOHBI.

33. YpaBHeHMe cOCTOsIHUSA UAeanbHOro rasa Knaneiipona — Mengeneesa.

34. OCHOBHBIE MOI0)KEeHUST MOJIEKY/ISIPHO-KUHETUUYECKOU TeOprUX CTPOEHUS BellleCTBa.

35. OcHOBHOe ypaBHEHMe MOJIeKYJIIPHO — KWHETHUYeCKOM TeOpUM ras3oB (ypaBHeHHe
Knaysuyca, BbIBOZ).

36. Ca3p cpefHerd KHWHETUYECKOW SHEPruy XaOTHYeCKOro [BIKEHMSI MOJIeKYsa C
TeMIlepaTypoHu.

37. Yucno cremneHel CBOOOIBI.

38. 1-bli  3aKOH TepMmoJuHamMHKW. [IpumeHeHuMe 1-0oro 3akoHa TepMOJWHaMHKU K
M30I1poLieccam.
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39. AjuabatHbIH ripoliecc. YpaBHeHue ITyaccoHa.

40. Kpyrossie niporjeccsl. Lykn KapHo.

41. TeroBoe usnyueHue.

42. 3aKOHBI TEIJIOBOTO U3/TyUeHHs aOCOTFOTHO UEPHOTO TeJla..
43.  ®otonbl. PoTo3DdekT. 3aKoHbI poTo3dhDeKTa.

44.  YpaBHeHMe DiiHIITeliHa A1 HoTo3PPexTa

45. Cocras sizpa.

46.  HM3otomsbl. nepHble CUBL.

47. HedeKT Macchl ¥ SHEpPrusi CBsI3U.

48.  EcrecTBeHHas pafjiOaKTUBHOCTb.

49. Turel paguoakKTUBHOIO pacriaja.

50. 3aKOH cMellleHus. 3aKOH paJIMOaKTMBHOTIO pacriajia. fliepHble peakiyu.

Tabmuiia 8 — Kpurepuu orjeHKH c)OpMHUPOBAHHOCTH KOMITETEHIUH

KO'I:L U HAUME€HOBaHHE€ MHIWKATOPA AOCTHXKEHUSA
KOMIIeTeHIIHr

Kpurepuu onieHuBaHus
Cc(pOPMHUPOBAHHOCTH KOMITETEHLIUU
(YacTv KOMITeTEHLMH)

Ha 0a30BOM YpOBHE

(yacTu KOMIIeTeHL1N) COOTBETCTBYeT OLIeHKe

«ypoBneTBopuTensHO»  50-64% ot
MaKCHUMaJibHOTO Oasiia

OIIK-4.1 -1 onk-4

3Harb:

-TeXHUYeCKUe BO3MOXXHOCTH COBPEMEHHOT0

CTeL[UaTM3UPOBaHHOTO 000PYAOBaHNS;

-MeTO/bl pellieHus1 3a7jau podeCcCHOHATbHON [esiITeIbHOCTU. | B/laZieeT  MarepuajoM 1o  TeMam

OIIK-4.2 J1-2 onk-4 JUCLIMIUIMHBL, OCYLLeCTBJ/IsIeT TIOUCK

YMeThb: vH(opMalu Ha OCHOBe

-[IPUMEHAITb ~ COBPEMEHHble  TeXHOJOTMM M  MeTOAbl | IPOBEIEHHOr0  3KCIIepUMeHTa, HO

WcceJoBaHU B MPOQeCCUOHaNbHOM /leaTeTbHOCTH; VCTIBITBIBAET 3aTpPy/IHEeHUs] B aHa/u3e

-UHTepIIPeTUPOBATh [0/IyUYeHHbIEe Pe3y/IbTaThl. M UHTeprpeTaldyd  pe3yJbTaTOB

OIIK-4.3 -3 onk-4 nabopaTOPHBIX UCC/IeIOBaHUN

Bnapets:

-HaBbIKAMU paboThI co crieljanru3upoOBaHHbIM

obopy/ioBaHMEM [i/Isi peaju3alldi TIOCTaBIeHHbIX 3aJau TpU
TIPOBE/IEHNUH UCCIIe/IOBAHMM U pa3paboTKe HOBBIX TEXHOJIOTH.
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