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1. KpnTeplm U CpeaAcTBa ONCHUBAHUA KOMIIeTeHII N 1 HHANKATOPOB UX NOCTHKCHUS, (l)Ole/IpyeMbIX JUCHUILIMHOMN (MOI[yJ'IeM)

Kon Kon u HanmeHoBaHue Pe3yabTaThl 00yueHUs1 0 JUCHUILINHE (MOLYJIIO) OueHo4yHbIe
HHIMKATOPa(0B) cpeacrsa
HaNMMeHOBaHHe O1eHOYHBIE CPEACTBA .
KOMTIETEHITUH JOCTHEREHITS TEeKYIIEero KOHTPOJIst TPOMEKYTOMHOM
KOMITeTeHIIHH 3namo Ymemo Bnaoemyo aTTrecTaluu
OIIK-3. HU-50nk.3 - (pu3MUECKUe ABJICHUSA, | - UCIOJIB30BATh - HaBbIKAMU MPUMEHEHHUS | - KOMIUIEKT 3alaHui 7151 DK3aMeHAIIMOHHBIE
CriocobeH HemoncTpupyet (u3nUecKUe 3aKOHBI (hu3nUecKUe 3aKOHBI (hU3MYIECKHX 3aKOHOB BBITIOJTHEHHSI OMJICTEHI.
MIPUMEHSTh TIOHUMAaHUE MEXaHUKH, MEXaHUKH, MeXaHHKH, 1a00paTOPHBIX U Pe3ynbraThl
COOTBETCTBYIOMINH (u3MUEeCKUX SIBJICHUN M | MOJEKYJSIPHON MOJIEKYJISIpHOM (pU3MKH, | MONEKYJISpPHOW GU3MKH, | MPaKTHYECKUX PadoT; TEKYIIEro KOHTPOJIS.
(bI/IBI/IKO- YMECT NPUMEHSATH q)I/I3HKH, TCPMOANHAMUKU, TCPMOANHAMUKH, - TUIIOBBIC 3a1aHUs 110
MaTeMaTU4eCKUN (bI/I3I/I‘IeCKI/IC 3aKOHbI TCPMOANHAMUKH, QJICKTPHUYCCTBA U QJICKTPUYICCTBA U BapuaHTaM JJid
armapar, METOAbl MCXaHHKH, QJICKTPHUYCCTBA U Marb"seTusma ajs Mar"LeTusma ajs BBITIOJIHECHHSA paCY€THO-
a”anusa u MOJIEKYJIIPHOM MarHeTu3ma. pELIECHNS TUITOBBIX pELIECHNUS TUITOBBIX rpaduyeckor paboThlI.
MOJIETTUPOBAHMUA, sk, 3a/1a4. 3a/1a4.
TEOPETUYECKOTO U TEPMOTUHAMHUKH,
SKCHEPUMEHTANBHOT | 3JEKTPHYECTBA U
0 HCCIICOBAHMS [IPH | MarHeTU3Ma s
pereHnH peIeHHs TUTIOBBIX
npoeccHOHANBHBIX | 3a1au.
3aJaad. I/II['GOHK-S
[emoHcTpupyet
3HaHHE
3JIEMEHTapHBIX OCHOB
OIITHKH, KBAaHTOBOI
MEXaHUKU U aTOMHOMU
(u3nKn.
OIIK-6. HU-1lonks - CpEACTBA U3MEPEHUA | - IPOBOAUTH U3MEPEHUS | - HABBIKAMH MU3MEPEHUS
Crocoben Bribupaer cpencta SIEKTPHYECKIX 1 SIEKTPHYECKIX 1 SIEKTPHUYECKIX 1
TIPOBOTUTH M3MEPEHHS, POBOIUT | HEIIEKTPUUECKUX HEDNIEKTPUIECKUAX HE3JIEKTPUIECKUX
M3MEpEHUs M3MEpEHUS BEJIMYUH; BEJINYNH; BEJTMYNH;
ANEKTPUUYCCKUX H AIEKTPHYECKHUX 1 - crtoco0BI 00padoTKH - 0bpabaTsIBaTh - HaBBIKaM# 00pabOTKH 1
HEDJICKTPUIECKUX HEDIICKTPUIECKUX ¥ OLICHUBAHUS pe3ynbTaThl I3MEPEHUH | OICHWBAHUS
BEJIMYMH Ha BEJIMYHH, pe3yIBTaToB ¥ OIICHUBATH UX Pe3yABTATOB U3MEPEHUIA.
00BeKTax obpabatbiBaeT M3MEpEeHUH. TIOTPETITHOCTb.
TEIUIO3HEPTETHKH U Pe3yIaBTATHI
TEIUIOTEXHUKH. M3MEpEeHUH u

OILICHUBACT UX
NOTrpCIIHOCTD.




2. Ouenka ypoBHsl ¢(p)OPMUPOBAHHOCTH KOMIIETEHI[HI (MHAUKATOPOB UX JOCTUKEHHS)

IToxa3arenmn
OLlCHUBAHUS
KOMITeTeHIH I
(MHIUKATOPOB
HUX JOCTHKEHUS)

IIIxana U KPpUTEPUH OLICHKH YPOBHS COPMHPOBAHHOCTH KOMIICTEHINH (MHANKATOPOB HX JOCTHKEHHUS)

Huzke noporosoro
(«HeyOosemeopumenbHo»)

IToporoswlii
(«yooeremeopumenbHo»)

IIponBuHyTHINH
(«xopouwioy)

Broicokmii
(«omauuno»)

YpoBeHb 3HAHUI HUXKE

MuHUMaNbHO TOMYCTUMBINA YPOBEHD

Y poBeHb 3HaHUI B 00bEME,

YpoBeHb 3HaHUI B 00BEME,

Monnora . . COOTBETCTBYIOILIEM MPOrpaMmme
. MHUHUMAJIbHBIX TPEOOBaHHH. 3HaHHH. COOTBETCTBYIOIIEM MPOrpaMme
3HAHUH TIO/ITOTOBKH.
Nmenu mecto rpyObie OMUOKY. Jonyiensl He TpyOble OIHOKH. TIOATOTOBKH.
JlonyieHbl HEKOTOPbIe OTPELIHOCTH.
IIponemoHCTpUpOBaHbI OCHOBHBIE ITponeMOHCTpUPOBAHBI BCE OCHOBHbBIE
[TponeMoHCTPHPOBaHBI BCE OCHOBHBIE
YMEHUS. YMEHUA.
IIpu BBINOIHEHUH CTaHIAPTHBIX YMEHHUS.
o BrIToTHEHBI THITOBBIE 3alaHHuA C HE BrInmonHeHb! Bce OCHOBHBIE U
Hannune 3aJlaHuil HEe MTPOJIEMOHCTPUPOBAHBI BhbINONHEHBI Bce OCHOBHBIE 33/1aHUS C
" rpyObIMHU OIIMOKAMHU. JIOTNIOJIHUTEIIbHBIE 3aaHNs 03 OLINOOK U
yMeHuii OCHOBHBIE YMEHHSI. HEKOTOPBIMH MOTPEITHOCTSIMH. N
BrimmonnHeHs! Bce 3alaHus, HO HE B MOrp€uIHOCTEH.
Hmenu MecTo rpyobie OIIMOKH. BrinonHeHs! Bce 3aJjaHus B TIOJTHOM
MOJIHOM 00BbeMeE (OTCYTCTBYIOT . 3aJaHus BBITIOIHEHBI B TIOJTHOM 00beMe
00BEMe, HO HEKOTOpPBIE C HEJOUETaMH.
HOSICHEHHS, HEMOJIHbIE BBIBOJIBI) 0e3 HeO4ETOB.
[TpoxeMOHCTPHPOBAHBI BCE OCHOBHBIE
YMEHHUSL.
Hanmume [1pu BEITIONHEHNN CTaHAAPTHBIX Nmeercs MUHUMAaIIbHBIN HAOOp [TpopemoHCTpUPOBaHBI Ga30BHIE BrInonHeHs! Bce OCHOBHBIE U
HABLIKOB 3aJjaHU{ HEe POAEMOHCTPUPOBAHBI | HABBIKOB /IS BHIIOTHEHU HABBIKU MIPH BBITOTHEHUN JOTIOJIHUTENBHbIE 3a1aHus Oe3 OMOOoK 1

(BJIaJIeHHE ONBITOM)

6a30BbIe HABBIKH.
Nmenu mecto rpyObie OMIUOKH.

CTaHIAPTHHIX 3aJaHUN C HEKOTOPBIMU
HEI0YETaMH.

CTaHJAPTHHIX 3aJJaHUN C HEKOTOPBIMHU
HeI0YETaMHu.

MOTPELIHOCTEN.
[IponemMoHCTpUpOBaH TBOPUECKUIL
MOAXOA K PEIICHUIO HECTAHAAPTHBIX
3ajau.

XapakTepucTHKA
c¢(popMUPOBAHHOCTH
KOMIeTeHIIu!

Komnerennnu Qaxkruuecku He
c(OpPMHUPOBAHBI.

Nmeromuxcs 3HaHUM, YMEHUH,
HaBBIKOB HEJJOCTATOYHO IS
pEILIEHHs TPAKTHYECKUX
(mpotheccroHaNBHBIX) 3a7a4.
nim

3adeTHoOe KOIMIECTBO OAIIOB HE
HaOpaHO COTIACHO
YCTAHOBJIEHHOMY JHAIa30Hy

CdopMupoBaHHOCTH KOMITETCHIINH
COOTBETCTBYET MUHUMAJIbHBIM
TpeOOBaHUIM.

Nmeromyxcst 3HaHUM, YMEHUI,
HaBBIKOB B IIEJIOM JJOCTATOYHO /IS
peLIeHNs MPAKTHIECKUX
(mpoteccroHaBHBIX) 3a1a4.

Wi

Habpano 3a4eTHOe KONMHYIECTBO OAIIIOB
COTJIACHO YCTAHOBJIEHHOMY JIHAIIa30Hy

CdopMupoBaHHOCTH KOMIIETCHINN B
IIETIOM COOTBETCTBYET TPEOOBAHMSM.
Hmeromuyxcs 3HaHUM, YMEHUI,
HaBBIKOB JTOCTaTOYHO JUTS PEIICHUS
CTaH/IaPTHBIX MPOECCHOHATBHBIX
3a1ad.

i

Habpano 3aueTHOe KONMHMYECTBO OAIITOB
COIJIACHO YCTaHOBJICHHOMY JIHAINa30Hy

ChopMUpOBaHHOCTh KOMIETSHINI
MIOJTHOCTBIO COOTBETCTBYET
TpeOOBAHMUSM.

Nmeromuxcs 3HaHUM, YMEHHUH, HABBIKOB
B MIOJIHOH Mepe TOCTaTOYHO IS
pELICHHs CIIOXKHBIX, B TOM YHCIIE
HECTaHAAPTHBIX, TPO(PECCHOHATBHBIX
3amad.

NI

Habpano 3adeTHOE KONMU4IEeCTBO OAIIIOB
COTJIACHO YCTaHOBJICHHOMY JTHAINa30Hy




3. KpnTeplm H IIKAaJ1a OIlEHUBAHUS 3aJaHUH TEKYIIEr0 KOHTPOJIs

3.1 Kpurepuu 1 mkana oleHUBaHUS JIAO0OPATOPHBIX/IPAKTHYECKUX PabOT

[Tepeuens mabOPATOPHBIX/TMPAKTUYECKUX pPAOOT, OMHCAHHE TOPSIKA BBITIOJHEHUS H

3alIUThl paboThI, TPEOOBAHMSA K PE3yIbTaTaM padOThI, CTPYKTYPE M COJACPKAHUIO OTYETA U T. TI.

NpeaACTaBJICHBI B MCTOAMYCCKHUX Marcpuajlax I10 OCBOCHUIO AOWUCHUIIIIMHBI (MOI{y.HH) n B
anekTpoHHoM kypce B DUOC MAY.

Onenka/0aibl

Kpurepun onennBanus

Omauuno

3ananue BBITIOJTHEHO HOJTHOCTBIO " MPaBHIIBHO. Ortuer o
a00paTOPHOM/TIPAKTHYECKONH ~ paboTe  TMOATOTOBJICH  KAa4YeCTBCHHO B
COOTBETCTBHHU C TpeOoBaHHsAMH. [10JHOTA OTBETOB Ha BOIPOCHI MPENOAaBaTeNs
Ipy 3arure padoThl.

Xopouwo

3a/laHue BBITIOJIHEHO IIOJIHOCTBIO, HO HET JOCTAaTOYHOI'O 000CHOBaHHUS WU npu
BE€PHOM PCIICHUU JONYyIIEHA HC3HAYUTCIIbHAA omn61<a, HC BJMAMOIIAs Ha
MpaBUJIbHYIO IMOCJICAOBATCIIBHOCTD paCC}’)KI[eHPIﬁ. Bce Tpe60BaHI/IH,
MPECABABIIACMBIC K paGOTe, BBITIOJIHCHBI.

Yooenemeopumensno

3aaHus BBITIONHEHBl YACTHYHO C OIIMOKaMu. [leMOHCTpHUpYeT CpeIHUi ypOBEHb
BBITIOJIHEHHS 3aJlaHUsI Ha JIaOOpaTOPHYIO/TIPAKTUUECKYIO padoTy. BonbummHCcTBO
TpeGOoBaHUil, MPEIbSIBISEMBIX K 3aJaHHUIO, BBIITOJHEHBI.

Heyoosenemeopumenvho

3aaHue BEITOJHEHO CO 3HAYNTEILHBIM KOJTHYECTBOM OIIMOOK Ha HU3KOM
ypOBHe. MHOFHC T'pe6OBaHI/Iﬂ, Hpell’bﬂBHﬂeMbIe K 3a1aHHUIO, HC BBITIOJTHCHBEI.
NN

3amanne He BBITTOIHEHO.

3.2 ®opMBbI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH

Kpurepun u 1mkana oneHMBaHus pacueTHO-rpadueckoil paboThl

Pacuerno-rpaduyeckre paboThl, peKOMEHAANNA MO UX BBIMOJIHEHHUIO MPECTABIICHbI B
METOJUYECKUX MaTepuagax Mo OCBOCHUIO TUCIUIUIMHBI (MOAYJNsA) U B 3JIEKTPOHHOM Kypce B

ONOC MAY.

B ®OC Bxit0oYeH TUIIOBOM BapHaHT pacyeTHO-rpaduiIecKoii paboThI.

Pacuerno-rpaduueckasi padora Ne 1

«Du3nyeckne 0OCHOBbI MexaHuku. MoJiekyJsipHasi pu3uKa U TEPMOJAMHAMUKA.
JuexktpocraTuka. [locTOAHHBIN JIEKTPUYECKHIT TOK»

3aganue Nel Ne
Pajinyc-BEKTOp MaTepUaibHOM TOYKM OTHOCHTEIBHO Hayajga KOOPAMHAT Bap. 1
M3MEHSETCS CO BPEMEHEM T10 3aKOHy T = btl + ct?]. b, m/c 1.0
1. HalTH ypaBHEHHE TPAEKTOPHH JBIKEHUS TOUKH; 5
2. TOCTPONTD rpapiK TPACKTOPUH TOUKH B POMEKYTOK BPEMEHH OT |~ m/e 2,0
tt=0mot,=5¢c;
3. ONpEJIEIUTh MOJAYIb CKOPOCTH TOYKM B Havale KOOPIMHAT
(Xo » Yo ) :
4. OMPEIETUTh MOJY/JIH TAaHTE€HI[MAIBHOTO, HOPMAIBHOIO ¥ TIOJHOTO

YCKOPEHUH TOYKH B Hayaje KOOPAUHAT (Xo =0, Yo= O);

5. ONpCACIINTL PpPaJuyC KPUBHU3HBI TPACKTOPUHU TOYKHU B HaA4daJC

KOOpAUHAT (XO ' y() ) .

YucaoBele 3HAUCHUS napamMeTpoOB Ui pCIICHUA 3a1a9n HCO6XOIII/IMO B34Tb




U3 TaOIULBL

3ananue No2
TBEpnoe Teno Bpamaercss BOKPYI HENOABMXKHOM ocu Z 10 3aKoHY:

p=a-t—b-t*

1. KAaKOB XapakTep ABMXKEHUsI 3TOro Tesa?

2. OIIPENICNIUTh MOAYJIU YTJIOBOM CKOPOCTH () W YIJIOBOTO YCKOPEHUS
& Tena, IOJIHOE 4YHCIO 000pOTOB N, COBEpPUIEHHBIX TEJIOM 3a BpPEMS
t, =5c;

3. OIpENeNTh MOMEHT BpeMeHHu {,, Korna HampaBieHHE BpalleHUs
TeJla U3MEHSETCA Ha IPOTHUBOIIOJIOKHOE;

4. MOCTPOUTH T'padUK 3aBHCUMOCTH YIJIOBOM CKOPOCTH M YIJIOBOIO
YCKOPEHUS Tejla OT BpEMEHU;

S. YyKa3aTh OTHOCHTENEHOE HANPABJIEHHE BEKTOPOB YIJI0BO# CKOPOCTH

u

(® W YTJIOBOTO YCKOPCHHS & .
qI/ICJ’IOBBIe 3HAYCHUA napaMeTpOB JJIA peIHeHI/ISI 3a1a9Yn HeO6XO}II/IMO B3SThH
W3 TaOJIHIEL.

3aganue Ne3
Ha o6ox maxoBuka B ()opMe OJHOPOJHOTO CILIOIIHOTO AUCKA Maccou My

n paguycoM R HamoTaHa Jn€rkas HATh, K KOHILy KOTOPOM HPHUKPEIUIEH

2
. -t
rpy3 Maccod M,. YpaBHEHHE BpaIEHHsS MaxOBHKa: () = Ho
2
Hayajia BpallleHUsl MaXOBHKa BBICOTA I'py3a HaJl MOJIOM COCTAaBJIsAIA h.
Onpenenuts:
1. TaHT€HIIMAJIFHOE YCKOPEHHUE U JIMHEHHYIO0 CKOPOCTh, HOPMAJIbHOE U

IIOJIHOC€ YCKOPCHHA TOUYCK 060,[[3 MaxoOBHUKa, BpEMs OITYCKAHHA I'py3a 10
I10J1a, KHHETUYCCKYIO SQHEPI'UIO I'py3a B MOMCHT yaapa O IIO0JI;

2. YIJI0OBYIO CKOPOCTh M YTJIOBOE YCKOPEHUE MaXOBHUKA;

3. CHIIy HATSDKEHHsSI HUTH C TPy30M, pabOTy CHIIBI HATSKEHHS IO
OIYCKaHUIO Tpy3a Ha MOoJ;

4. MOMEHT CHJIbl HATSHKCHUSI HUTU MaXOBHUKa, €r0 MOMEHT UMIYJbCa U
MOMEHT UHEPIIMH MaXOBHKA, KHHETHUECKYIO SHEPTHIO MaXOBHUKa;

5. HaIpaBJICHUS BEKTOPOB YIJIOBOM CKOPOCTH, YIJIOBOTO YCKOPEHHS,

MOMEHTA CHUJIBl © MOMEHTA UMITYJIhCa MaXOBHUKA.
YucoBble 3HAUCHUS MTAPaMETPOB JIJIs PELICHUS 33]a4i HEOOXO0IUMMO B3STh
M3 TaOJIHIBL.

3aganue Ned

B 3akpeiToM pesepByape 00bEMOM V Haxogutca raz X . HauanbHoe
COCTOsSIHME ra3a (cocTosiHHEe 1) XapakTepu3yercsi TepMOAMHAMUYECKUMU
mapamMeTpaMH: Macca rasa M, , JaBlIeHue rasa [J,, TeMieparypa rasa I, .

ITocne TOT'0, KaK B pE3€pBYyap BIIYCTHUIIN HEKOTOPOC KOJIUYCCTBO TAKOT'O KE€
rasa, €ro  COCTOsAHHUC (COCTOSIHI/IC 2) CTAJI0O  XapPaKTCPU30BATHCA

CHEIYIOIMMH TEPMOJMHAMUYECKMMH IapaMeTpamMu: Macca rasa M,
NaBJIeHHe raza [, , TeMIeparypa rasa I,. 3aTeM ra3 H30XOpHO MEepeBeIIH B
COCTOSIHME 3 ¢ TEPMOJMHAMUYECKUMHY MapameTpamu: P, u T, =T, .

Cunras ra3 ujeaabHbIM, a 3HAYEHHUs TEPMOIMHAMUYECKUX TTapaMETPOB V,
m,, T,,m,u T, usBecTHBIMH, HaiTH:

No 1
Bap.
a. 5,0
pan/c
b’ ) 1,0
pan/c
No 1
Bap.
m, , kr 3,0
m,,r | 3,0
R,m [0,25
h,m | 20
No 1
Bap.

V M | 030
X H>
m,, xr | 0,30
T,.K 330
m,, xr | 0,10
T,K 360

2°




1 3HAYEHHMA TEPMOJMHAMUYECKUX IIaPaMETPOB Ia3a B COCTOSHUM 1:
P, B cocrostnuu 2: P, W B COCTOsAHMM 3: Pg; Maccy M, MOJIEKYJIbI

rasa, KOJIMYeCTBO MOJIEH V' Ta3a, ollee 4uciio N u KOHLEHTpauuo N
MOJIEKYJI I'a3a M INIOTHOCTH o Ta3a B COCTOSHMAX 1 u 2;

2. Hauboyiee  BEpOsATHYIO  V CPEIHIO <V>, CPEIHIOI0

B2

KBaJIpaTUYHYIO <VKB> CKOPOCTH MOJIEKYJI ra3a B COCTOSAHHSX | u 2;
CPEIHIOI0 KHHETHYECKYI0 JSHEPruH TMOCTYNaTeIbHOTO <8 17>’
BpalaTeIbHOTO <8 BP> JIBUKEHHS] MOJIEKYJI Ta3a U Cpe/lHee 3HaueHUue HX

ITOJTHOW KUHETUYECKON SHEPrUun <€ > B COCTOSIHUSX 1 U 2;
3. momsapusie  C,,, C, u yneneHele C,,C, TEIIIOEMKOCTH Ta3a,

NOKa3arellb aanadaTel » W BHYTPEHHIOK DHEPIHIO U rasa B cocrosmmsx
1m2;

4, CPEeIHIOI JUIMHY CBOOOJHOTO Tpodera <|> MOJICKYJT Ta3a B

cocTosHMAX | W 2, IMHAMHYECKYIO BSA3KOCTb 77 M KOI(QHIHEHT

TEIUTOTPOBOIHOCTH A rasa;
5. n300pa3uTh TEPMOIUHAMUUYECKYIO IHAarpaMMy paccMaTpUBAEMOTO
n30XxopHOro mporecca B koopaunarax (P, V), (P, T) u (V, T).
YuciioBble 3HAYCHHUS MTAPAMETPOB TS PEIICHHS 33729l HEOOXO MO B3STh
13 TaOIUIIBI.

3aganue Ne5
I'a3 X HarpeBalT OT Temmeparypsl [, 710 Temmepartypel I1,. Ilomaras,

91O GyHKIHS Makcsesia UMeeT BH/IT
m % —mgv?
f(vT)=d4r | —=| -vi-e?T
27KT

Wcnonb3yst 3aKOH, BBHIPAXKAIOIIMH PacCIpeielieHue MOJEKYI HIEAIBHOTO
rasa no ckopocrsm f (v, T):

1. BbIBeCTH (popmynbl cpenHed apudMeTHUecKon <V>, cpenHei

KBaJIpaTHYHOMN <VKB> Haubojiee BEPOATHOM V, CKOPOCTEH n

OMPCACIINTD UX YHUCJIOBBIC 3HAUYCHUS JIS1 TCMIICPATYP T1 ul ;

2. paccuuTatrb JIAd KaxJgoi us YKa3aHHBIX TEMIICPATYP 3HAYCHUA

v
¢bynkuuu MakcBenia npu ckopocTsax: V= EB , V=V, V= 2V,

3. IO MOJIYYCHHBIM NAaHHBIM ITOCTPOUTH Fpa(l)I/IK (l)yHKI_[I/II/I f (V,T)

JUJIS KaXKIOM U3 TEMIICpATyp,
I/ICHOJ'IIByfI 3aKOH, BBIpa)KaIOH_IHﬁ pacipeacacHuc MOJICKYII HACAIIBHOI'O

razamo | (V,T ) ;

1. MOJIyYUTh (PYHKIMIO pacmpeesieHus] MOJIEKY/ Ta3a 1Mo 3HAYEHUSIM

KUHETHYECKOM SHEPTUHU MOCTYNATCIBbHOTO ABHUKCHHU A f (8 ) ,

2. UCTOJb3Yysl (PYHKIUIO pacrpesieseHus MOJEKYN ra3a Mo SHEPrusMm

No 1
Bap.

X Hz
T,,K | 250
T,,K | 270

Vv, M/c | 350
V,, M/c | 360




f(é‘ ) BBIBECTH (OPMYIBI CpelHEH KUHETHYECKOW DSHEpPruu <6‘ >
MOJICKY]l M HamOOjiee BEPOATHOE 3HAYECHUE DHEPTUM &, MOJEKYl U

paccuuTaTh UX YMCIOBbIE 3HAUEHMS I Temmeparyp 1, u T,;

3. HAWTHU 3aKOH, BBIPAKAIOIIMN PaCIpEeIeHUE MOJIEKYJ HJICaJTbHOTO

rasa o OTHOCHTEJIbHBIM CKOPOCTSIM f (U,T ), rae U = v ;
B

4, JUISl YKa3aHHBIX TEMIIEPATYP ONPEIETUTh JOJIK0 MOJIEKYJ, CKOPOCTh
KOTOPBIX JICXKUT B UHTEPBAjE OT V; 10 V,.
l'az X cuurtaTh wHACATBHBIM, HE3aBUCHMO OT XapakTepa Ipolecca
HAa4aJIbHOE U KOHEYHOE COCTOSTHUA ra3a CYUTaTh PABHOBECHBIMU.
UwucnoBbie 3HAYCHHS TTApaMETPOB JIJIsl PEIICHUS 3a/1a4l HEOOXOAUMO B3SITh
13 TaOIUIIBL.

3aganue Ne6
Vv Moned raza X , 3aHUMAOUIEro OO0BEM Vl A HaXOIIIIEToCs II0J]

JaBJICHUEM P, , MOJABEPracTCs M30XOPHOMY HATPEBAHUIO IO TEMIIEPATYPHI
T, =2-T,. Tlocne 3Toro ras NoABEPIIM N30TEPMUIECKOMY PACIIHPEHHIO

70 HA4YaJIbHOTO JIaBJICHUS, a 3aT€M OH B pe3y/lbTaTe W300apHOTo CXKaTus
BO3BpAlIEH B IEPBOHAYAIIBHOE COCTOSTHUE.
[TocTpouTs rpaduk UKIA U ONPEACTUTH:

1. W3MEHEHHE BHYTPEHHEH OSHEPruM raza B KaKJIOM W3
paccMaTpUBaeMbIX TEPMOIUHAMUYECKHUX MTPOIIECCOB U B IIEJIOM 32 ITUKIT;

2. paboTy ra3a B pacCMaTpUBAEMbIX TEPMOJIMHAMHUUYECKUX IpoIleccax
M B LIEJIOM 3a IUKII;

3. KOJIMYECTBO  TEIUIOTHI, COOOMEHHOE Ta3y B KaKIOM W3
paccMaTpuBaeMbIX MPOIECCOB U 3a IIUKII B IIEJIOM;

4, tepmouHamuyeckuit KITJ nukia.

YucoBbie 3HAUCHUS MTAPaMETPOB JIJIS PEIICHUS 33]]a49id HEOOXO0IUMMO B3STh
U3 TaOINLIBL.

3aganue Ne7
B 6amwione 06némom V HaxoauTcs ra3 X maccoil M mpu Temneparype

T . PaccmarpuBasra3 X Kak peasbHbIil ra3, onpeaenuTh:

1. BHYTpPEHHEE JIaBJICHHE ra3a;

2. JaBJICHUE Tra3a Ha CTEHKH OalUloHa, CPaBHUTH pE3YylbTaT C
JaBJICHUEM HAEaJIbHOIO Ta3a MpU TeX K€ YCIOBUAX, KaKyl YacTh
JaBJICHUS Ta3a COCTaBIsieT JaBJeHHE, OOYCIOBJICHHOE CHJIAMH
B3aMMO/IEHCTBHS MOJIEKY?

3. 3G PeKTUBHBIN AUaMETp MOJEKYNbI raza X , COOCTBEHHBIH 00bEM
MOJIEKYJ, KaKylo 4acTb 00bEéMa OalioHa COCTaBiIsIeT COOCTBEHHBIN 00BEM
MOJIEKYN?

4. ONpENeNUTh BHYTPEHHIOIO DHHEPrUI0 ra3a M CpaBHUTh €€ C
BHYTPEHHEH 3Heprueil uaeaabHoro ra3a npu Tex ke yCIOBUsX;

5. BBIUMCIIUTh KPUTHYECKYIO TEMIIEpaTypy., KpUTHYECKOE IaBlICHHE,
KPUTHYECKHI 00BEM U KPUTHYECKYIO INIOTHOCTb Taza X .

YucnoBble 3HAYSHUS MTapaMeTPOB JJIs PEIICHUs 331a4l HEOOXO0JUMO B3STh
U3 TaOIIUIIBIL.
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3aganue Ne8
3aBUCUMOCTh BEKTOpAa HANPSOKEHHOCTH DIIEKTPOCTATHYECKOTO  TOJIA,
CO3JaHHOTO  OOBEMHBIM  OJJICKTPUYECKUM  3apsIOM,  BBIPAKAETCs

YPaBHEHHEM:
= a - b > c 7
E = 1z L+ ?] + z_zk’
o
rae 1,7,k — equanunsie oprer oceit X,Y,Z; a,0,C— nocrosmnsre.
Onpenenuts:

1. O00BEMHYIO IUIOTHOCTb JJIEKTPUYECKOTO 3apsAja o B TOUKE

[POCTPAHCTBA C KOOPIMHATAMH A(Xl, Y Zl) :

S
2. MOJIyJIb ¥ HallpaBJIEHHE BEKTOPa HANPHKEHHOCTH £ B Touke A;

3. cuny F B3auMOJeHCTBHS TOYEYHOTO 3apsma (, ¢ OOBEMHBIM
3apsA70M B Touke A;

4. 3HAQUYEHHE MOTEHIMala ¢ JTOr0 IOJII B TOYKAX: B(Xi’O’O)’
C(0,y,,0), D(0,0,2,);

5. MOTEHIMAIBHYIO DHEPTHIO B3aMMOJIEHCTBHS TOYEUHOTO 3apsaaa (,

C OOBEMHBIM 3apsAN0M B TOUYKAX DJIEKTPOCTATHYECKOrO MOJIS B(Xi,0,0),
C(O, y1,0), D(O,O, Zl), U paboTy, COBEpUIAEMYIO DIEKTPUYECKUM

TOJIEM ITPU IIEPEMEILEHUH TOUEYHOTO 3apsaa (, M3 TOYKH B(X11O’O) B

TOUKY C(O, yl,O), M3 TOUKH B(Xl,0,0) B TOUKY D(0,0, Zl), M3 TOYKH
C(O, yl,O) B TOUKY D(0,0, Zl)-

3HaueHHE IMOoTEHIHAaJIa I10JIsA B TOYKE Haydajla KOOPAUWHAT IIPUHATE paBHBIM

HYJIXO: ¢0 =0. Yuciossle 3HAYCHHUA napaMEeTpoB i1 pCHICHUA 3aaadyun

HEO00XO0INMO B3STh U3 TAOJIULIBL.
3aganue Ne9

HJ'IOH_IaI[B 06KJ'IaI[OK IIJIOCKOI'0  KOHACHCATOpa S , a4 paCCTOAHHUE MCKIAY
O6K.]'IaI[KaMI/I PaBHO d . KOHI[GHC&TOp 3apAauId 10 PA3SHOCTHU IMOTCHIHUAJIOB
LJ1 U OTKIIIOYUJIM OT MCTOYHHKA HAIPAKCHHSA, IMOCIC YCTO BIUIOTHYHO K

O6KJ'IaI[KaM BABUHYJIM IUIACTHUHY OHU3JICKTPHUKA C ,Z[I/ISJICKTpI/I‘ICCKOﬁ
IIPOHUIAEMOCTBIO & .

Onpenenuts:

1. émxoctn koHuencatopa C, m C, mo u mnocne BBeneHHS
JURIIEKTPUKA;

2. ANEKTPUYECKH 3aps]l Ha OOKIaAKaX KOHACHCATOPA;

3. pasHocTh moTeHnmanoB U, Mexmy oOKiagkaMu KOHAEHCAToOpa
MOCJI€ BBEJCHUS TUAIICKTPUKA;

4, HaIpsHKEHHOCTD AJIEKTPOCTATHUECKOTO MOJIsI BHYTPU KOHAEHCATOpa
JI0 ¥ TIOCJI€ BBEJICHUS IUIACTUHBI TUAJIEKTPUKA;

5. MOBEPXHOCTHYIO IJIOTHOCTH 3apsaa Ha OOKIIagKax KOHJEHcaTopa
JI0 U TIOCJI€ BBEJICHUS IJIACTUHBI TUAJIEKTPHUKA,

6. SHEPTUI0 KOHJEHCATOpa JI0 U MOCJE BBEACHUS TUAIIEKTPUKA;

7. JURJIEKTPUUECKYIO BOCIPUUMYUBOCTD AUAJIEKTPUKA;

8. MOJISIPU30BAHHOCTH TJIACTUHBI JUAJIEKTPUKA;

9. MOBEPXHOCTHYIO IJIOTHOCTH CBSI3aHHBIX 3apsiIOB HA JUAJIEKTPUKE;
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10. ANEKTPUIECKOE CMEIICHIE BHYTPH TUIACTUHBI TUDIICKTPHKA;

11. JIABJICHUE, UCIBITBIBAEMOE IIJIACTUHOW MHUBJIEKTPUKA CO CTOPOHBI
0OKJIaJIOK KOHJIEHCATOPA,

12. paboTy, KOTOPYIO HY)KHO COBEPIIUTH MPOTHB CHJI AJIEKTPUIECKOTO
TOJIsI, YTOOBI BBIHYTH TUAJICKTPUK;

13.  ompenmemuts 00myr0 EMKOCTH Oarapen KOHIEHCATOPOB, €CIU K
koHzneHcatopy C, TNPHCOENMHNTH MOCIENOBATENBHO JBA TAKHX IKE

KOHJIEHCATOPa, COSAMHEHHBIX MEKIY COO0H MapauiebHO.
YucioBble 3HAYCHHS TAPAMETPOB JIJIS PEIICHHUS 331a4l HEOOXO0JMMO B3STh
13 TaOJIHIEL.

3aganue Nel(
K ucrounuky toka ¢ 3JIC & u BHYTpPEHHUM
compotuBiiendeM I mpHCOeIUHEHBI TPHU —
conporusienus R, R, n R; xak noxasano

Ha cxeme. OnpeenuTh: @) R, R,

1. CHJIy TOKa KOPOTKOIO 3aMblKaHus | .,

oO1ree conpoTuBiieHHe R BHENIHEH 1eny;
2. cuny Toka | BO BHemHeW 1enw,
Hanpsokeane U Bo  BHyTpeHHe# 1ermw,

HAITPSXKCHUEC U BO BHEITHEH LECIK ITPHU 3aMKHYTOM KIIFO4€, CHUJIBI TOKa Il’
I

comporusnenuax R, R, n Ry;

,» |, m manenme mampskenmit U,, U,, U, cooTerctBenHo Ha

3. TOKA3aHMs BOJIBTMETPA CONpOTHBIEHMEM R, mpu pazomMkHyTOM

KIIF0YE, OTHOCHUTEIBHYIO MMOTPENIHOCTh B IOKa3aHUSAX BOJbTMETpa 0e3
yuéTa ToKa, UIyIIero Yepe3 BOJIbTMETD;
4. TOJIHYIO MOIITHOCTh P MCTOYHHMKA TOKA; MOJIE3HYI0 MOMHOCTh P,

BO BHEIIHEH IIeNH; MAKCUMAJIbHYIO MOJIE3HYI0 MOIHOCTh P, . ;
5. KITJI 77 ucrounmka Toka; konmdyectBo Temiotel Q,, Q, u Q;,

BBIJEIAEMOE B CEKYHAY IPU IIPOXOXKAECHHU TOKA COOTBETCTBEHHO Ha
conporusienuax R, R, u R;;

6. MOCTPOUTHh TpaduK 3aBUCHMOCTH NAJCHUS HANPSKCHHUS U o
BHEIIHEH IeMK OT BHEIIHErO COMPOTURICHHUS R, compotuBieHue R B3SThH
kakaple 2 OM. YunciaoBble 3HAYEHUs IapaMETPOB JUIS pEIICHUS 3a]aqd
HEeO00XO0IUMO B3STh U3 TAOJIULIBL.
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Ouenka/Ganib Kpurtepun ouennBanus
0 Pabora BEIIONHEHA IOMHOCTHIO, 0€3 OMMOOK (BO3MOXKHA OHA HETOYHOCTH,

U0 OITNCKA, HE SBJIFOIIASCS CICCTBHEM HETTOHHMAHUS MaTepraa).
Paborta BBITIONTHEHA TTOTHOCTHIO, HO 0OOCHOBAHMS IIaTOB PELICHUS HEOCTATOYHBL,

Xopowio JIOITyIIIeHa OfHa HerpyOast omnOKa Wil JBa-TPU HE0YEeTa, He BIUSIOMINX Ha
TIPABIIBFHYIO TIOCIIEAOBATEIFHOCTD PACCYKICHUI.
B pabore momymeno 6onee ogHOM rpydoi ommOKu min 6omee IByX-Tpex

Yooenemeopumenvuo HEI0YETOB, HO O0YJAOITUIICS BIIaIeeT 00s3aTEIEHBIMUA YMEHHUSIMH T10
TIPOBEPSIEMOIL TEME.
B pabote ectb rpyObIe OMMOKN 1 HEAOUETHI
Heyooenemeopumenvno | NI

KonTponbsHas pabora He BBIIOIHEHA.




Kpurepun u 1nikajia oleHuBaHus IOCENIAEMOCTH 3aHITUI

[Tocemienne 3aHATHI 00y4arOIIMMHKCS ONIPENEISETCS B IPOLIEHTHOM COOTHOILIEHUU

Bamnbl Kpurtepun onenkn
15-16 roceraemMocts 75 - 100 %
12-14 nocemaemoctsb 50 - 74 %
MeHbIIe 12 nocemaemMocTts MeHee 50 %

4. Kpurepuu ¥ IIKajJla OUEHUBAHUA Pe3YyJbTATOB O0yYeHHUS MO IUCHMUILUINHE
(MomyJII0) MpHM NPOBeeHN U NPOMEKYTOYHON ATTECTAIUH

Kputepun u mikanga OIeHHBAHMS PE3YILTATOB OCBOCHUS JIUCHMINIMHEL ¢ 3a9€TOM

Ecnu oOyuaronuiicss HaOpaji 3a4e€THOE KOJMYECTBO OallJIOB COTJIACHO YCTaHOBJIEHHOMY
JMara3oHy 10 AUCHUILTHHE (MOJYI0), TO OH CUUTACTCS aTTECTOBAHHBIM.

Ounenka Banabl Kpurtepun onennBanus

Ha6paH0 3a4eTHOE KOJIMYECTBO 0AJIOB COTIaCHO
YCTAHOBJICHHOMY JUAIla30HY

3aumeno 60 - 100

3a4eTHOE KOJIUYECTBO COrJIaCHO YCTaHOBJICHHOMY

He 3aumeno MeHee 60
Jana3oHy 0aJuioB He HAOpaHO

Kputepnn u mikanga OIeHUBAHHS PE3YILTATOB OCBOCHUS AUCITUILINHLI C DK3aMESHOM

Jia nucuuruine (MOyseil), 3aKaHYMBAIOIINXCS SK3aMEHOM, Pe3yJIbTaT MPOMEKYTOUHON
aTTecTalluu CKJIaJbIBaeTcs W3 OaioB, HAaOpaHHBIX B XOJI€ TEKYIIEro KOHTPOJS U MpHU
MIPOBEJICHUH PK3aMeHa!

B ®OC BkiI0YeH CHHCOK BOMPOCOB W 3aJaHUM K 3K3aMEHY W THUIIOBOW BapUaHT
9K3aMEHAlMOHHOTO OuIieTa:

1) MaruutHoe B3aUMOJIEHCTBUE TOCTOSIHHBIX TOKOB. BEKTOp MarHUTHOW WHAYKIUU.
[IpuHIMT Cyneprno3uuy MarHUTHBIX Mojie. BekTop HanmpskeHHOCTH MarHUTHOTO TOJIS.

2) 3akoH Amriepa. BzaumoaeiicTBue napamienbHbix TokoB. Cuita Jlopenma (amekTpudeckas
Y MarHUTHas COCTaBJISIOLINE).

3) 3akoH buo-Casapa-Jlannaca v ero npuMEeHEHHUE K pacyeTy MarHUTHBIX MOJICH MPSMOTO U
KpYroBOT0 TOKa, OTpe3Ka MPOBOJA C TOKOM.

4) Teopema o HupKynALUUU (3aKOH MOJTHOTO TOKa). MarHUTHOE 10Jie COJICHOUAA U TOPOU/IA.

ITorox BekTOpa MarHuTHOM mHAyKHMH. Teopema I'aycca st marHuTHoro noss. PabGora mo
NepEMEILEHUI0 IIPOBOAHNUKA U KOHTYpa ¢ TOKOM B MarHUTHOM HOJI€.

5) JIBM>KEHUE 3apsHKEHHBIX YacTUI B 3JIEKTPUYECKUX U MAarHUTHBIX MOJISX.

6) MarHuTHOe 1oJie ¥ MarHUTHBIM JUIOJBHBIA MOMEHT KpyroBoro Toka. Hamarnuuenue
MarHeTUKOB. 3aBUCUMOCTb HAMAarHMYEHHOCTH OT HANpPSHKEHHOCTH MAarHUTHOTO  IIOJIAL.
HanpsokeHHOCTh MarHUTHOTO moJisi. CBsA3b BEKTOPOB MAarHUTHOM WHIYKLIWHU, HaNpsHKEeHHOCTH
MarHUTHOTO IOJII M HAMarHW4eHHOCTH. 3aKOH IIOJIHOTO TOKa JUld MarHUTHOIO IO B
BellecTBe. MarHuTHas MpoHHUIIAeMOCTb. MaruutHas BocnpuuMunBOCTh. Kiaccuukarnus
MarHeTHKOB.

7) JluaMarHeTuky, mapaMarHeTMKd U (QeppoMarHeTukd. ['paHHuYHBIE YCIOBHS Ha
MIOBEPXHOCTH pa3jiena JBYX MarHeTukoB. I'mcrepesuc. KpuBas HaMarHu4uMBaHus, OCTaTOYHAs
MHAYKIHS U KodpuuTuBHas cuna. Touka Kropu. OObeMHas MIIOTHOCTb 3HEPTUM MArHUTHOTO
TI0JISI B BEILIECTBE.

8) OnextpoMarauTHas uHAyKuUsA. [lpaBuno Jlennma. VYpaBHeHHME 3I€KTPOMAarHUTHOMN
nHaykuuu. CamomHaykuus. MHAYKTUBHOCTB COJIEHOUAA, TOPOUJA. DHEPIHsl MArHUTHOTO TOJIS.
BuxpeBoe oanexkrpuyeckoe mnone. Tox cmemienus. Cucrema ypaBHeHMH MakcBemia B




MHTETPaTIbHON hopMe U PU3HUECKUI CMBICT BXOAAIINX B Hee ypaBHeHUH. Cucrema ypaBHEHUI
Makcsemia B muddepeHnnansHoi Gpopme.

9) WNurepdepennus  ceera. [lpunnun Iroiirenca. Korepentneie BonHbL [losyueHue
KOTepeHTHBIX Jyded. OnTudeckas umHa mytd. Ontudeckas pa3HOCTh xoaa. Murtepdepenius
CBETa OT JABYX KOT€PEHTHBIX MCTOYHHUKOB: yCIOBHE MaKCUMyMa M MUHUMYyMa. MHTEepdepeHms
CBETa B TOHKMX IUIEHKAaX: MOJIOCHl PaBHOW TOJIIIMHBI U PAaBHOTO HAaKJIOHA, KoJsblla HploToHAa.
[omy4yenune narepdepennunn (meron FOHra).

10) Hudpaxmus ceera. Ilpunnun [oiirenca-@penens. Merox 30 @peHensi: aMIumaTyaa
pe3yJIbTUpPYIOLIEro KosiebaHusl, Ionaab m-ii 30H6l OpeHens, paanyc BHEIIHEH I'PaHULbI 30HBI
@penenst. Audpakmus Openens (qudpakiuus B cxoadmuxcs jydax). Audpaxmus Ha Kpyriom
orBepctuu M nucke. Judpakuus @PpaynHrodepa (audpaxkius B NapauIETbHBIX JIydax).
Hudpakuus Ha menu. Judpakius Ha qudpakiinOHHON perieTKe.

11)  BsaumojeiicTBue cBera ¢ BemiecTBOM. PaccesiHue 3akoH Pames. [lucnepcusi cpera.
Jucnepcus mokaszaTesns npesomieHus Beuiectna. [Ipenomienue cseta B mpusMme.

12) [Tonspuzanums ceera. [mockocTe nonspusannu. ECTECTBEHHBIN U MOJSAPU30BAHHBIA CBET
(muueHO U munTHYecku). CreneHnp nojspusanuu. 3akoH Mamoca. [lonspusamus cera npu
OTPAKEHWH W TNPEJOMIICHMM Ha TpPaHULE ABYX JMAJIEKTPUKOB. 3akoH bprocrepa. [IBoiiHOE
nyuernpenomiienne. OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTYUH.

13) TemnoBoe W3Iy4YeHHE M €ro XapakTepUCTUKU. OCOOCHHOCTH TEIUIOBOTO HW3JIyYCHHS.
AGcomroTHO "epHoe Teno. 3akoH Kupxroda. 3akonsr Credana-bonbpiimana u cmenienus Buna.
®opmyina Panes-/Ixunca.

14)  KsantoBas runote3a Ilmanka. ®opmyna Ilnanka s yHUBEpCATbHON (QYHKIIUK
Kupxroda. KsantoBas rumore3a OinmTeiiHa. 3akoHbl ¢otodddexra. Macca u uMITynbC
¢dotona. /laBnenue cera. Dpdexkt Komnrona.

15)  Ilmamerapuas mojaens aroma. OmbiTel Pesepdopaa mo paccesHuio o-dactuil. Mogennb
atoma Pesepdopna, ee mpobieMbl. DMIUpHUECKUE cepuaibHbie (OPMYIBI CIIEKTpa BOAOPOIA:
Jlaiimana, banemepa, I[lamena u ap., o6o6mennas dopmyna. [locrynarer bopa. Monens atoma
Pezepdopna-bopa.

16)  KopmyckynspHO—BOJIHOBOM Ayaiu3M MaTepuu. ['unoresa ae bpoiias. CBsA3b BOJIHOBBIX U
KOPIYCKYJISIPHBIX ~ XapaKTePUCTUK  MHUKpouyacTHilbl. COOTHOILIEHHWE HEoIpeaeIeHHOCTEeN
Ieiizenbepra nas KOOpAMHATBI M HUMITYJbCa, JHEPrud U BpeMeHU. OCHOBHOE YypaBHEHHE
KkBaHTOBOM MexaHuku. OOmee ypaBHenue Illpenunrepa u ero “craryc”. YpaBHEHHE
Hpenunrepa as craluoHapHBIX cocTosiHU. CoOCcTBeHHbIE (YHKIMH, COOCTBEHHbIEC 3HAUECHUS
sHepruu. Yactuna B OJHOMEPHOW MPSIMOYrOJIbHOM TOTEHIMAIBHOM sMe C OECKOHEYHO
BBICOKMMH CTEHKAMH.

TunoBoii BApHaHT 3K3aMeHAIMOHHOI0 OnJieTa:

MUHNUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHMSI POCCUNCKOU
OEJIEPALINU
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXAEHUWE BBICHIEI'O OBPA3OBAHU A
«MYPMAHCKWU APKTUYECKUW YHUBEPCUTET»
WHCTUTYT MHTEIIEKTYaTbHBIX CUCTEM U ITUGMPOBLIX TEXHOJIOTHIA
HauMenoBaHMe CTPYKTYpPHOIO OAPA3AECTECHUS
Kadenpa Boiciieit MaTeMaTUKU U (PU3UKH
HanmenoBanwne kadenps
HanpaBnenne u HampasieHHOCTh (mpo¢wmib) mnoxarotoBku 13.03.01. TemsosHepretuka u
TEMJIOTEXHUKA

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1o y4eOHOM qucuuIumHe hu3nKa
1. Teoperuueckmii Bompoc Nel. 3akon buo-Capapa-Jlammaca u ero npumeHeHue K
pacueTy MarHUTHBIX MOJIEH.



2. Teopernueckuii Bompoc Ne2. VHrepdepeHuuss cBeTa B TOHKHX IUIEHKAX: IMOJIOCHI
PaBHOM TOJILLMHBI U PABHOT'O HAKJIOHA, KOJbla HeroToHA.
3. Teopernyeckuii Bompoc Ne3. KganroBas rumoTe3a OWHIITEHHA. 3aKOHBI

doTorddekra.

3aenyronuii  kadenpoit BMu®d / Jlerutec B.B./

« » 2024 r.

Ounenka Kpurepun oneHKH oTBeTa Ha IK3aMeHe

OOyyvaromuiics TayO0OKO M TNPOYHO  YCBOWJ  INPOrPaMMHBIN  Marepual,
HCUEPIIBIBAIONIE, IOCIEJOBATENIBHO, YETKO M JIOTMYECKH CTPOWHO €ro Hu3jaraer,
yMeeT TECHO YBS3bIBaTh TEOPHUIO C IIPAKTHUKOM, HE 3aTpyAHSAETCAd C OTBETOM IpHU
BUJIOM3MEHEHUH Bompoca. BnazxeeT crenuanbHON TEpMHHOJIOTHEN, JEMOHCTPUPYET
O0IIYI0 3pYAWIMIO B TPEIMETHOH 00JIaCTH, WCIIONB3YeT NPH OTBETE CCHUIKH Ha
MaTepHall CIe[MaJIN3UPOBAHHBIX HICTOYHUKOB, B TOM 4Kcie Ha VIHTepHeT-pecypcChl.
OOyy4aromuiicst TBEpIO 3HaET MaTepuall, F[paMOTHO U IO CYIECTBY M3JIaraer ero, He
JIOIyCKasl CYILIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BiaJleeT CHEIUATbHOM
Xopouwo TEPMUHOJIOTHEH Ha JOCTaTOYHOM YPOBHE; MOTYT BO3HHUKHYTh 3aTPyIOHEHHUS MpU
OTBETE Ha YTOYHAIOIIME BOMNPOCHI IO paccMaTpUBaeMoOM TeMme; B IIEJIOM
JIEMOHCTPHPYET OOIIYI0 DPYAUIIHUIO B PEAMETHON O0IACTH.

OOyuaronuiicss UMeeT 3HaHHUS TOJIBKO OCHOBHOTO MaTepHalla, HO HE YCBOWJ €ro
JieTaliei, JIONyCKaeT HETOYHOCTH, HEIOCTATOYHO NpaBHIbHBIE (OPMYIHPOBKH,
Yooenemeopumenvno | 1m0Xo BiaeeT ClEMAIbHON TEPMUHOJOTHEH, JOIMYCKaET CYIIECTBEHHBIE OLIMOKH
IpU OTBETE, HEJOCTATOYHO OPUEHTHPYETCS B HCTOYHUKAX CIELHATM3HPOBAHHBIX
3HaHUM.

OOyyvaromuiicss He 3HaeT 3HAYMTENBHOM YacTH IPOrpaMMHOrO MaTepuaa,
JOMyCKaeT CYLIeCTBEHHbIC OIIMOKH, HAPYIISHUS JIOTHYECKO OCIe0BaTeIbHOCTH B
Heyooenemeopumenvho | M3JI0KEHUH NPOrPAMMHOIO MaTepuaiia, He BIaJeeT ClelHaIbHON TEPMHUHONIOTUEH,
HE OPUEHTUPYETCS] B UCTOYHUKAX CIELUATU3UPOBAHHBIX 3HAHUH.

Her oTBeTa Ha OCTaBJIEHHBIN BOIIPOC.

Omauuno

OreHka, OJTy4eHHAsI Ha dK3aMeHeE, MepeBOaUTCS B Oaiibl («5» - 20 6amios, «4» - 15
OaioB, «3» - 10 6a/mioB) U cyMMHUpYeTCs ¢ OaylzlaMu, HAOpaHHBIMH B XOJI€ TEKYIIET0 KOHTPOJIS.

CymMmapHble 6a71J1bl

HroroBas oneHka no MO IMCHUILTHHE Kpurtepun ouennBanusi
JUCHMIIIHHE (MOAYJIIO) (MoayJ110), B TOM
yucie
BeinonHeHbl BCe KOHTPOIbHBIE TOYKU TEKYIIETO KOHTPOJIS
Omauuno 91 - 100 p ym p
Ha BBICOKOM YpOBHE. DK3aMeH CllaH
BeinonHeHbl Bce KOHTPOJIbHBIE TOYKH TEKYILErO KOHTPOJISL.
Xopouwio 81-90 P yi P
DK3aMeH cIaH
KoHTponbHbIe TOUKH BBIIOIIHEHBI B HETTOJTHOM 00beMe.
Yooenemeopumenvno 70- 80
DK3aMeH cIaH
Heyoosnemeopumesnvno 69 u MeHee KoHTponpHBIe TOUYKH HE BHITOIHEHBI MU HE CIaH 9K3aMEH

5. 3ajaHusl IMATHOCTHYeCKOW PpadoThl VISl OLEHKH pe3y/bTaTOB O0y4YeHHsI IO
AUCHHUILINHE (MOYJII0) B PAMKAX BHYTPEHHeH M BHEIIHel He3aBMCHMOM OLICHKH KayecTBa
o0pa3zoBaHust

®OC comepKuUT 3amaHuMs Il OICHUBAHUS 3HAHWN, YMEHHH H  HaBBIKOB,
JEMOHCTPUPYIOIIUX  YPOBEHb C(HOPMHPOBAHHOCTH KOMIICTCHIIM ¥  HMHIUKATOPOB X
JOCTIDKEHHS B IIPOIIECCE OCBOCHHUS JUCITUTUTAHBI (MOIYJIS ).

Kommuiekr 3amaHuii pa3paboTaH TakuM 00pa3oM, uYTOOBI OCYIIECTBUTH MPOLEAYPY
OIICHKU KaXJOW KOMIIETEHIIMH, (POPMUPYEMBIX JUCIUILUIMHON (MOJIyJeM), y oOydaromerocs B
MUCbMEHHOU opme.



COI[Cp)KaHI/IC KOMIIJICKTA 3aJaHU BKIIOYACT: TECTOBEIC 3alaHusl, PAaCUCTHLBIC 3ala4u.

KommuekT 3a5anuii 1MarHocTH4ecKoi padoThl

OIIK-3

VYKaxxuTe pa3Mepbl BeIMUMHBI, OTJIOKEHHOM Ha IIKajie IITaHTE€HIUPKYIs, MPUBEAEHHOTO HIKE
Ha PHUCYHKE.

A. 20,0 mm
b. 20,5 mm
B. 20,3 mm
I'. 20,4 mm
Oteet: B

licrym.org

—

UMmynbc MaTepuaibHOW TOUKM M3MeHseTcs 1o 3akoHy p = 10t + 3t2] ((xr-m)/c). Momyimb
CHJTBI, JISHCTBYIOIIEH HA TOUKY B MOMEHT BpeMeHHU 4 CEeKYHJIbI, PaBEH. ..

OtBer: 26 H

PaccmarpuBatoTcst Tpu Tella OMHAKOBOW MacChl: TUCK, TOHKOCTEHHAS TPyOa W CIUTONIHOM miap.
Paanycsl mapa u OCHOBaHMH AWCKAa W TPyOBl OJMHAKOBEL. BepHBIM 711 MOMEHTOB WHEPLIUHU
paccMaTpUBaeMBbIX TeJl OTHOCUTEIBHO YKa3aHHBIX OCEH SIBJISICTCSI COOTHOLIEHUE. . .

A J3<J, <]
b. J3<]i<J;
B. 1 <J;<]J3
I 3<]i=];
OtBet: A

Tpy6a Ilap

CpenHsis KHHETHYecKas YHEPTU MOJIEKYIIBI HJIealbHOrO ra3a Mpu TeMiiepatype T paBHa
i . ) ) , ) . N
£E= EkT v U= lnoer + gy + 2ixon » THE lngers Up U Uion~ YHCIIO CTEMIEHEN CBOOO/IBI

MOCTYNATEeIbHOr 0, BPALATENFHOTO U KoJebaTembHOro qBKeHn i Monekyibl. s remus (He)
YHUCIIO PAaBHO ...

A7

b. 1

B. 5

I. 3

OtBer: I

Ha mnpoToH, ABWXKYymmiics co ckopocThlo 10° M/C B ONHOPOTHOM MArHHTHOM IIOJIE
NEPIEHANKYISIPHO JIMHUSAM WHAYKLUHW, JEMCTBYeT cHila 0,32:10" H. Kaxosa AHIYKL U
MarHuTHOTO 1oss?

OtBert: 0,2 Tn

Ecnu dbeppomarnernk HarpeTh 10 TeMIepaTypsl, IpeBhIatomiel TemmnepaTtypy Kropwu, 1o ...
A. oH morepsieT (heppOMarHUTHBIE CBOMCTBA

B. ero MarHuTHBIE CBOICTBA HE3HAYUTEIHHO OCIA0HYT

B. ero MarHuTHbIE CBONCTBA HE3HAUUTEIBHO YCHIIATCS




I'. ero MarHUTHBIC CBOMCTBA HE U3MEHSITCS

OTtBer: A

[Ipu BBIABUTAHUM U3 KATYIIKK MMOCTOSHHOI'O MAarHUTA B HEM BO3HUKAET SJEKTPUUECKHUI TOK. ITO
SIBJICHHUEC ...

A. U'HIYKTUBHOCTH

b. MaruuTHOM MHAYKIHU

B. snexTpoMarauTHOM MHIYKIIUA

I'. anexTpocTaTH4ecKON MHIYKIUU

OtBer: B

MOHIHOCTI/I TCILJIOBOT'O M3JIYYCHHSA OT OAMHAKOBBLIX 1IépHI:.IX 1apoB, HArp€TblX A0 TEMIICPATYpP
T,=100 K u T,=200 K ornuuarorcs B ... pa3(a).
OtBer: 16

Kakoit umMnynbc y ¢poToHa, SHEprUsi KOTOpOro pasHa 3 3B?
-27 KI"'M

Otser: 1,6:10 —

10

CranmonapasiM ypaBHeHueM lllpeawnarepa nmisi JIHMHEWHOTO TapMOHHUYECKOTO OCIUJUISTOPA
SIBJIIETCA YpABHEHHUE. . .

a2y ame, .
A. Z’z“;,-l- B =0
2m mw§ o _
B. 2L+ (E - a2)y =0
B. Zap+uU Dy =i
g A+ UGy, 2.0 =in:
r2li g+ 2 )y =0

4mEYT
OtBer: B

OIIK-6

[IpuBenute dopmyny ans pacuera CpeJHEKBAAPATUYHOW TMOTPEIIHOCTH CPEAHEro 3HAYEHUS
CEepUU MPAMBIX U3MEPEHUH.

A 5, = 2% 100y

(X)
Zi”:l(x_xi)z
n-(n-1)
B. 5; =(X)+AX

I. & =t(n,p)-og
Otser: B

b. oy =

Ha pucynxke anBvez[eH rpauK 3aBUCUMOCTH CKOPOCTH TOYKK v, m/c
Tena, Haxondueics Ha pacctosHun 10 cM or ocu, OT 4
BpeMeHH t. YTIIOBOE YCKOpPEHHE Tella PaBHo. ..

OTtBer: 5

0 2 4 61c

OnpenenuTe B KakKOH MOCIEIOBATENbHOCTH BO3pACTa€T KUHETUYECKas SHEPrus BpalleHUs
CJIEYIONIMX Tell, KaTAIIMXCS 0€3 CKONBKEHHUSI, €CITM UX PaNyChl K Macca OJIMHAKOBBI:

A. CIUIOIIHON UUIUHAP

b. wap

B. ob6pyu
OtBet: BAB

Ha KaXKAyr0 CTCIICHb CBO60,I[I>I JABWIKCHUS MOJICKYJIbI MMPUXOJUTCA OAMHAKOBAA DHEPIrUA paBHAA
1
—kT. HpI/I YCJIOBUH, YTO UMCIOT MCCTO BCC BUJblI NBUKCHUA, CPCAHAA KUHCTHUYCCKAA SHEPrus
2

Molekyisl azota (N,) paBHa ...
A. 5/2KT




B. 7/2KkT
B. 3/2KkT
I'. 3kT

OtBeT: A

OnpenenuTe AIUHY aKTHBHOH 4YacTH MPSAMOJIMHEHHOTO IPOBOJHMKA, TIOMEIICHHOTO B
onHopoaHoe MarHuTHoe mone ¢ umHayknuenr 400 T, ecnmu Ha Hero neiictByer cmia 100 H.
[IpoBoanuk pacnoioxeH moa yriaoMm 30° K JIMHUAM WHAYKIWHW MarHUTHOTO TOJS, CHJIa TOKa B
MIpOBOJIHUKE 2 A.

OtBet: 0,25 M

DeppOMArHETUKH — ITO ...

A. CHIIBHOMAarHUTHEIE BEIIECTBA

B. cmaboMaruuTHEIE BElECTBA

B. cunnHOMarguTHEIE BEIECTBA U CIA00MAarHUTHEIE BENECTBA

OtBeT: A

B kartymke ¢ unayktuBHOcThiO 0,6 I'H cmma Toka 20 A. KakoBa sHeprusi MarHMuTHOTO MO
KaTYILIKH:

A. 12 Ix

b. 120 [Ix

B. 1,2 JIx

I. 0,12 Ix

OtBer: b

TemniepaTypa aOcomOTHO 4YEPHOro Tela yBennumiach B 2 pasa. Kak u3MeHWnach ero
SHEPTeTUIECKAs CBETUMOCTH?

Otser: 16

Kak m3meHHUTCS 3ammparoiiee HanpspkKeHHe, eCIM 9acTOTy CBeTa yBEMWYUTh B 2 paza? Paboroit
BBIXOJIa JIEKTPOHA U3 MeTalia MpeHeOpeyb.
OTBeT: YBeJIMYHUTCH B 2 pa3a

10

Cranmonaproe ypaBaeHnue llpeaunarepa B 00IIeM cirydae UMeeT BU/T:
2
VY + h—T (E — U)Y = 0, rue U-noreHnuanbHas SHEPTHsk MUKPOYACTHUILIBI.

ONeKTpOHY B aTOME BOJOPO/A COOTBETCTBYET YPaBHEHHE. ..

d?y  2m A,
ay  mn  mwg o).
B. dx2+h2(E - x)z/)_o

2 _n
B. am/) +U(x,y, Z,Zt)l/) =ih o
d“yp . 2m ze _
Il g+ 2 )y =0

dx? 4TTEYT

OtBer: T




