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1. Kputepuu u cpeacTsa olleHMBaHUS KOMIIETCHIINH M HHAUKATOPOB X JOCTH:KeHHUs1, POPMHUPYeMBbIX THCHUILIHHON (MOayIemM)

Kon n Pe3yabTaThl 00y4eHus M0 JUCHHUILINHE (MOIYJIIO)
OueHounble
Koa n HAHMEHOBAaHHUE
cpeacTea
HAMMEHOBAaHUE HHIUKATOpPa(OB) OueHOYHBIE CpeACTBA .
MPOMEKYTOUHOI
KOMIIEeTeHI[UU JNOCTHIKEHUSI TEKYIIEero KOHTPOJIst
3uameo Ymemo Bnaoemuw aTTecTallNu
KOMIeTeHI[UH
U -1onk-1 - OCHOBHBIE TTOHSATHS, - ICTIOJIb30BATh TIOHATHS, | - HABBIKAMH TPHUMCHCHHUS
3HaeT OCHOBHBIC KaTeropHHy, KaTerOpHH, MOJ0KEHHS, | MOHSTHH, KaTeropui,
TIOHSTHUS, KATETOPHH, | TIOJIOXKEHUS], 3aKOHBI M | 3aKOHBI M METOJIBI TMOJIO’KEHHUH, 3aKOHOB 1
TIOJIOXKEHHMS, 3aKOHBI | METOoJIbl (PU3HKH. (bu3MKH. METOJIOB (PU3MKH.
1 METOJBI
MaTeMaThKH,
€CTECTBECHHBIX U
TEXHUYECKHUX HayK.
OIIK-1. Y
N A-20nxk-1
Crocoben
Cnocoben
aHAIM3UPOBATH
aHaJIM3UPOBATh
3a7a4un
. MPOTEKAIOIIHE B
npodeccroHaIbHOMN .
WHHOBAIOHHOMN
JeITeIbHOCTH Ha
KOHOMHKE .
OCHOBE - KOMIUTEKT 3aJIlaHui JyIs
o TIPOIIECCHI,
MOJIOXKCHUH, 3aKOHOB BBITTOJTHCHUS
aHATM3UPOBATh
¥ METOJIOB B 71a00paTOPHBIX U DK3aMeHaIOHHbIE
MEXaHNU3MBI
obmact MPaKTHYECKUX PadoT; OmIIeTHI.
(hYHKIIMOHHPOBAHUS
MaTeMaTuKH, - TUTIOBBIC 3aJJaHUS 110 PesynbraTs
WHHOBALIMOHHBIX
€CTECTBEHHBIX POLECCOB BapHaHTaM IS TEKYIIEro KOHTPOJIS.
Y TEXHUYECKUX HayK. P ' BBITIOJTHEHHS PACUeTHO-
MJ-3omes rpaduIecKoi paboThI
Bnaneer .
MaTeMaTHIECKUMH

METOJaMU U
MpUEMaMH aHalTu3a

IKOHOMUYECKUX
SIBJICHUU U
HPOIIECCOB.
- pazzmensl GU3NKH, - IPOBOJIUTH U3MEPEHUS | - HABBIKAMH IIPUMEHEHUS
OIIK-2. N-1onk-2
HE0o0XOUMBIC IS JNEKTPUUECKUX U €CTeCTBEHHO-HAYYHBIX
Cnocoben 3HaeT npoUIbHbIC .
peLnieHus HEIICKTPUICCKHX 3HAHWI B
(dbopmyIMpOBaTH paznensl N
MIOCTABJICHHBIX BEJIYHH; npodecCHOHAIBHON
3a7a4u MaTeMaTHYCCKHUX,
. podecCHOHATBHBIX - oOpabaThIBaTh JIeATEIBHOCTH.
Npo(heCCHOHANBHOH | TEXHHYECKUX U .
3aad. pe3yIbTaThl U3MEPEHUit
JesATEeNbHOCTH Ha €CTECTBEHHO-




OCHOBE 3HaHUU

PO UITBHBIX
paszenos
MaTeMaTHYECKHX,
TEXHUYECKHX
€CTECTBEHHO-
HaYYHBIX JUCLUIUINH
(Momyneit).

HAY4HBIX
JUICILUILIMH,
HEOOXOAUMBIX JIJIsI
pelieHus
MOCTAaBJICHHBIX

PO eCCHOHATBHBIX
3amad.

NA-20nk2

Ywmeer
hopmynrpoBaTh
3aJ1a4M yIpaBICHHs
WHHOBALIMOHHOM
JIESTETBbHOCTBIO.

N A-3onk-2
Cnocoben
MMPUMEHATH
MaTeMaTU4ecKue,
TEXHHUYECKUE U
€CTECTBEHHO-
Hay4HBIC 3HAHUS B
npoQeCCUuOHATBHON
JICSITCTBHOCTH.

¥ OILIEHUBATH MX
MTOTPEITHOCTD.




2. OueHka ypoBHA C()OPMHUPOBAHHOCTH KOMIIeTeHIUIT (MHAMKATOPOB UX JOCTHKEHHS)

IMoka3zaTenn
OLlEeHUBAHUS
KOMIIeTeH M i
(MHIMKATOpPOB
MX JOCTHKEHUS)

IIIkajia 1 KPpUTEPHUH OLEHKH YPOBHS ¢(hOPMHPOBAHHOCTH KOMIIETCHIMI (MHAMKATOPOB HX JOCTHKEHHS)

Huske noporosoro
(«Hey0061emeopumenbHo)

oporoswplii
(«y0061€MmE0pUMENbHOY)

IponsunyTHIH
(«xopouioy)

Bbicokmii
(«omauunoy)

YpOBEeHb 3HAHUN HUXKE

MUHUMAaIBHO AOIYCTUMBIA yPOBEHb

YpoBeHb 3HaHUI B 00BEME,

YpoBeHs 3HaHUI B 00BEME,

(BJ1ageHNe ONBITOM)

0a30BbIC HABBIKH.
Wmenu mecto TpyOble OMNOKH.

CTaHAapTHBIX Ba,I[aHI/Iﬁ C HCKOTOPbIMU
HECOO04YCTaMHU.

CTaHAAaPTHBIX Sa,I[aHI/Iﬁ C HCKOTOPbIMU
HCO04YCTaMHU.

IToaHoTa . N COOTBETCTBYIOIIEM MIPOTPaMMe
. MUHUMAaJIbHBIX TPEOOBAHUIA. 3HAHUH. COOTBETCTBYIOIIEM MTPOTPaMMe
3HAHU IIOATOTOBKU.
Nwmenu mecto rpyObie onmiOKy. Jomy1eHs!l He TpyObIe OMIMOKY. [MOJArOTOBKH.
Jlony1eHbl HEKOTOPBIC MOTPEITHOCTH.
ITpoeMOHCTPUPOBAHBI OCHOBHBIC [IpoeMOHCTPUPOBAHBI BCE OCHOBHbIE
IIpoaeMOHCTPUPOBAHBI BCE OCHOBHBIC
YMEHHUSL. YMEHHUS.
[pu BBITIOIHEHUH CTAHAAPTHBIX YMEHHUSIL.
N BrI110/IHEHBI TUIIOBLIE 3a1aHUS C HE BrInoaHeHbl Bce OCHOBHBIE U
Haanuue 3aJ]aHuil HE IPOJIEMOHCTPHUPOBAHBI BrInoaHeHbl Bce OCHOBHBIE 3a1aHUs C
. rpyOBIMU OIITHOKaMHU. JIOTIOJIHUTEIIbHBIE 3aMaHus 0€3 OIMOOK 1
yMeHHit OCHOBHEIC YMCHHUSI. HEKOTOPBIMH MOTPEITHOCTSIMHU. N
BrInoaHeHsl Bee 3aaHus, HO HE B MOTPEIIHOCTEH.
Nmenu mecto rpyObie OMIHOKH. BrInoaHeHb! Bee 3a0aHUs B IOJIHOM
MOJTHOM 00BbeMe (OTCYTCTBYIOT . 3aaHys BBIIIOJIHEHBI B IIOJIHOM 00bEME
00bEME, HO HEKOTOPBIC ¢ HETOUCTAMHU.
MTOSICHEHWsI, HETIOJIHBIC BBIBOJIBI) 0€3 HEJI0YETOB.
ITpogeMOHCTPHUPOBAHBI BCE OCHOBHBIE
YMEHHUSI.
Haumame [pu BBITIOJIHEHUH CTAHAAPTHBIX Hmeercss MUHUMAJIBHBINA HAOOP IIponemMoHCcTpUpOBaHbI 0A30BbIC BEInoOIHEHEI BCE OCHOBHBIE U
HABLIKOB 3aJlaHuid HEe MTPOJAEMOHCTPUPOBAHBI | HABBIKOB IS BHITOHCHHS HABBIKY TIPH BBITOTHCHUN JIOINOJHUTEIIBHBIE 3aMaHus 0€3 OIIMOOK U

MOTPELIHOCTEH.
IIponeMoHCTpUPOBaH TBOPUYECKUI
MOJXOM K PEUIEHNIO0 HECTaHAAPTHBIX
3a1a4.

XapakTepucruka
chopMupoBaHHOCTH
KOMIIeTeHIIUH

Komnerenmyn ¢aktudecku He
c(hopMHUPOBAHBI.

Nmerommxcs 3HaHUM, yMEHUIH,
HAaBBIKOB HEJOCTATOYHO JJIS
PEIICHUS MPAKTHYCCKIX
(mpodeccnoHaNbHEIX) 3a1a4.
N

3adeTHOe KOJUYECTBO OaIoB HE
HaOpaHO COTTIaCHO
YCTaHOBJICHHOMY JHAIa30Hy

CdopMupoBaHHOCTh KOMIETEHITHN
COOTBETCTBYET MUHHMAIIbHBIM
TpeOOBAHUAM.

Nmeromuxcs 3HaHUM, yMEHMUI,
HaBBIKOB B LIE€JIOM JOCTATOYHO IS
peLIeHHUS MPaKTHYECKUX
(mpodeccroHabHBIX) 3a/1a4.

W

Habpano 3ageTHOe KOIHYECTBO OAIIOB
COTJIACHO YCTaHOBJICHHOMY JNAIMa30Hy

ChopMupoBaHHOCTH KOMITETCHIIAHN B
I[EJIOM COOTBETCTBYET TPEOOBAHMSAM.
Nmeromuxcs 3HaHUM, yMEHHUIH,
HaBBIKOB JIOCTATOYHO JUTS PEIICHHS
CTaH/IapTHBIX MPOpECCUOHATBHBIX
3ajad.

i

Habpano 3aueTHOe KOJIHYECTBO OaIoB
COTJIACHO YCTaHOBJICHHOMY IHana3oHy

ChopMUPOBAaHHOCTH KOMITETCHIIUN
TIOJTHOCTBIO COOTBETCTBYET
TpeOOBaHUSIM.

Nmeromuxcs 3HaHUM, yMEHHH, HAaBBIKOB
B IIOJIHOM Mepe TOCTaTOYHO SISt
PEIICHHUS CIOXKHBIX, B TOM YUCIIE
HECTaHIAPTHBIX, MPO(HECCHOHATBEHBIX
3a/1a4.

nJin

Habpano 3a4ueTHOE KOTMUECTBO OAIOB
COTJIACHO YCTaHOBJICHHOMY JHMAIa30HY




3. Kpurepuu 1 mkaJjia OHeHUBAHUS 3aJaHUI TeKYIIEro KOHTPOJIs

3.1 Kpurepun_u 1kana olleHUBAaHUS 1a00PATOPHBIX/IIPAKTHYECKUX PAOOT

[lepeyenp 11aGOPAaTOPHBIX/IIPAKTHUECKUX PAOOT, ONMUCAHHE IOPAIKA BBIIOJIHEHUS U
3alIUThl Pa0OTHI, TPEOOBAHUS K pe3ysibTaTaM padOThl, CTPYKTYPE M COACPKAHUIO OTYETa U T. II.
NPEJCTAaBICHbl B METOJMYECKUX MaTepuasaXx IO OCBOCHHMIO TUCHMIUIMHBI (MOAYJs) U B
anekTpoHHOM Kypce B DMMOC MAY.

Ounenka/0aaibl
Kpurepun ouenuBanus

3agande  BBIMOJHEHO  MOJHOCTBIO W mpaBwibHo.  OTyer MO
0 na00paTOPHOM/IpakTHUECKOW ~ paboTe  MOATOTOBJICH  KA4YeCTBCHHO B
mau4Ho

COOTBETCTBUM C TpeOoBaHusiMuA. [losHOTA OTBETOB HA  BOIPOCHI

MPETOIaBaTEIs TPH 3aIUTE PabOTHI.

3ajiaHue BBITOJIHEHO TOJIHOCTHIO, HO HET JOCTATOYHOTO OOOCHOBAHHUS WITH MIPU
Xopowo BEPHOM pELICHUH JOMYIICHA HEe3HAaYWTeNbHas OIIMOKa, HE BIUSMONAs Ha

NPaBWIBHYIO  IIOCJEJOBAaTeIbHOCTh  paccyxieHuid. Bce  TpeOoBaHwms,
HpeabsBIIsieMble K paboTe, BHIIOIHEHBI.

3a7aHus BBINOJHEHBl YaCTUYHO C OMIMOKaMH. JleMOHCTpHpyeT cpenHuid
Yoosnemeopumenvno YpOBEHb BBIMIOJIHEHUST 3a/laHKsl HAa J1a0OPaTOPHYHO/IPAKTUYECKYIO padoTy.
BobIIMHCTBO TPEeOOBAHMIA, IPEABIBISIEMbIX K 3aIaHHIO, BBITIOJIHEHEL.
3azanue BEIIOIHEHO CO 3HAYNTEIHHBIM KOJIMYECTBOM OIIMOOK Ha HU3KOM
ypOBHe. MHOFI/IC Tpe6OBaHI/Iﬂ, Hpe}l’bHBHHeMbIe K 3aJ1aHU10, HC BBIIIOJITHCHBI.
NN

3afaHue He BHIIOJHEHO.

Heyoognemeopumensvro

3.2 @®opMbl TEKYIIETO0 KOHTPOJIS yCIIEBAEMOCTH

KpuTepuu u mikasna olieHHBaHUs PacyeTHO-TpaduIecKoi paboThl

PacuetHo-rpaduueckue paboThl, PpEKOMEHAALMHU 110 UX BBHIOJHEHUIO MPEJCTABICHHI B
METOJIMYECKUX MaTepHuajax M0 OCBOEHHUIO JUCIUIUIMHBI (MOAYJS)) U B BJIEKTPOHHOM Kypce B
ONOC MAY.

B ®OC BxIIFOYEH TUTIOBOM BapHAHT PacueTHO-TpadhUIeCKOr pabOTHI.

PacuyerHo-rpadguyeckas padora Ne 1
«PuznyecKkue 0CHOBbI MeXaHUKHU. Moseky/asipHasi pu3nka U TepMOIUHAMHUKA.
JuiekTpocTaTKa. [I0CTOSAHHBIN 3JIeKTPHYECKUIT TOK»

3aganme Nel No

Pajuyc-BekTop MaTepHaNbHON TOUKH OTHOCHTEIBHO Hauaja KOOPIHHAT Bap. 1
M3MEHSIETCSI CO BPEMEHEM 10 3aKOHY i =bti+ct’ j. b, m/c 1.0
1. HAWTH ypaBHEHUE TPACKTOPUH JBHIKEHHS TOUKH, P 20
2. HOCTPOMTHL IpauK TPAEKTOPUHM TOYKH B INPOMEKYTOK BPEMEHH . .
or =0 10 IS :5,(';
3. OIPENEIIUTL MOJYJIb CKOPOCTHM TOYKM B Haydaje KOOpPIAMHAT
(Xu » o ) :

)
4. OIIPEJENIUTL MOJTYJIM TAHT€HIIMAIBHOT0, HOPMAJIbHOI'O U ITOJHOIO

N (x,=0.y,=0

YCKOPEHUH TOYKHU B Havajae KOOpAUHAT < };

5. ONpENCINTh paguyC KPHUBU3HBI TPACKTOPUM TOYKH B Hadale
X“,}"“)

KOOpPJIMHAT (



UncnoBble 3HAYCHUs MapaMeTpOB I pEHICHHs 3a7aud HeoOXO0IUMO
B3AThb U3 TAOJIUIIBI.

3aganue No2
TBEpaoe Teno BpamaeTcsi BOKPYT HEMOIBIKHOW OCH Z IO 3aKOHY:

o=a-t —h-t-
1. KaKOB XapaKTep JBHKEHHS 9TOTO Teja?
2. ONPENENUTh MOIYJIHM YINIOBOW ckopocth @ u  yrioBoro

N

YCKOPCHHA 5Tena, IIOJIHOC YHCJIO O60pOTOB , COBepH_IéHHBIX TCJIIOM

3a BpeMs f,=5.c ;

3. OIpeAEIUTh MOMEHT BPEMEHU b , KOTJ1a HaIpaBJIeHUE BpaIleHUs
TEJa U3MEHSIETCS Ha IIPOTUBOIIOIOKHOE;

4. MOCTPOUTDH IpaUK 3aBUCUMOCTH YIJIOBOM CKOPOCTH U YIJIOBOTO
YCKOpEHHUS Tella OT BpEMEHU;

5. yKa3aTb OTHOCHUTEJIbHOE HAIpaBJIEHUE BEKTOPOB  YIJIOBOMU

ckopocti @ U yrIioBOTO YCKOpPEHUs & .
YucnoBble 3HAYEHUS MapaMeTpPoOB MJSl PEIICHUs 3aJadyd HEoOXOIUMO
B3SITh U3 TAOJIHIIEI.

3aganue Ne3
Ha 06ox MaxoBuka B opMe OJHOPOTHOTO CILIONTHOTO JTUCKA MAaCCOM
My pamuycom R Hamorana 5érkas HHMTb, K KOHIly KOTOPOM

INPUKPEIJIEH Tpy3 Maccou ;. VYpaBHeHHE BpallCHMs MAaXOBHKA!

!
&t

=
! 2 Jlo Hauana BpallleHUsI MaxOBHKa BBICOTA Tpy3a HaJ MOJOM
cocTaBJisijia h.

Ornpenenursb:

1. TAHTE€HI[MAJIbHOE YCKOPEHUE U JTUHEUHYIO0 CKOPOCTh, HOPMAJIbHOE
U TIOJIHOE YCKOPEHHUs TOYEeK 000]a MaxOBHKA, BPEMS OIMyCKaHHS Tpy3a
710 T10J1a, KWHETUYECKYIO SHEPTHUIO I'py3a B MOMEHT yJapa o 1o,

2. YIJIOBYIO CKOPOCTB U YIJIOBOE YCKOPEHNE MaXOBHUKA;

3. CIJIy HATSDKEHHUS HUTU C TPYy30M, pabOTy CHUJIbl HATSHKEHHUS IO
OITyCKaHHIO Ipy3a Ha 10J;

4. MOMEHT CHUJIbl HATSDKEHUS HUTU MaxOBUKa, Er0 MOMEHT UMITYyJIbca
Y MOMEHT MHEPLIUU MaXOBUKA, KHHETUYECKYIO SHEPTUI0 MaXOBHKa;

5. HaIpPaBJIEHUSI BEKTOPOB YIJIOBOM CKOPOCTH, YTIIOBOTO YCKOPEHUS,

MOMEHTA CHJIBI 1 MOMEHTA UMITYJIbCa MAaXOBHKA.
YucnoBble 3HAYEHUS TMApPaMETPOB JUIA PEIICHUS 3aJadd HeoOXOIUMO
B3IThH U3 TaOJIMIIEI.

3apanne Ned

B 3aKkphITOM pe3epByape 00bEMOM V Haxomutcs ras <X . HawaneHoe
COCTOSIHME Ta3a (COCTOSHME 1) XapaKTepu3yeTcs TEPMOAMHAMUYECKMMU

m T
napaMeTpaMu: Macca raza |, IaBJI€HUE ra3a P , TemIeparypa raza !
. Ilocie Toro, kak B pe3epByap BIIyCTHUIM HEKOTOPOE KOJIUYECTBO TAKOTO
KEC rasza, €ro COCTOAHHC (COCTOSIHI/IC 2) CTAJI0O XapaKTCpU30BaATLCA

m
CIEIYIOIUMHU TePMOJMHAMUYECKUMHU IapaMeTpaMu: macca raza 2,

No |
Bap.
a 9 5)
pan/c 0
b |1,
pan/c? 0
Ne |
Bap.
n,
’ 3,0
KT
n, T 3,0
R,m |0,25
hoy |20
Ne
1
Bap.

Ve | 030
X H,
m, KT 0,30
I g | 330




T
nasnenne rasa 2 | remmeparypa rasa ‘2. 3aTeM ras H30XOpHO IepeBeN

3 E:Y-I

B COCTOSIHHE 3 C TCPMOANHAMHWYCCKUMHU ITapaMECTpaMu: > H
Cuuras ras HACaJIbHBIM, 4 3HAYCHUA TCPMOJIUMHAMHUYCCKUX ITapaMETPOB

v

b

m T m, T .
17172 *2 u3BECTHBIMM, HAWNTH:

1. 3HAYEHHs] TEPMOJIMHAMMYECKUX MTapaMeTpOB ra3a B COCTOSIHUU 1:

5 m
P g cocrosnmu 2: P2 u B cocrosmmn 3: 3 Maccy 0 MOJEKYJIbI

rasa, KonmmaectBo moneii V' rasa, obuiee unciio N ¥ KOHIeHTparuio /!
MOJIEKYJI ra3a U IIOTHOCTH #’ ra3a B cocTosHusX 1 u 2;

Vi < >

2. Haubojee  BEPOSITHYIO ,  CpEIHIOI0 ,  CPEIHIONI
<VKB >

KBaJIpAaTHUHYIO CKOpPOCTH MOJIEKYJ raza B COCTOSHUSAX | u 2;

<5 11 >

CPEIHIOI KHHETUYECKYID OHHEPruH MOCTYyHaTeIbHOTO ,
<€ BP >

BpallaTeabHOro JBUKEHHSI MOJIEKYJI ra3a U cpelHee 3HaueHHe

) y &)
HX TTOJJHOU KMHETHYCCKOU DHEPIUn < B COCTOSHUSX 1 u 2,

CV C C

c N
3. MOJISIPHBIE P mn ygmenpHble V', TP TEINIOEMKOCTH rasa,

nokasaTenb aguadarel U BHYTPEHHIOIO 3HEPruio U raza B
cocTossHUAX 1 1 2;

4. CPEIHIOI0 JUIMHY CBOOOJHOTO Tpodera < > MOJICKYJI Ta3a B
cocTosHUAX | W 2, JMHAMHYECKYIO BS3KOCTh '/ u Kod(uuueHT

TEIIONPOBOAHOCTH A rasa;

5. M300pa3uTh TEPMOAMHAMHYECKYIO auarpammy
paccMaTpuBaeMoro M30XOpHOTro mpoiiecca B koopauHarax (P, V), (P, T)
u(V, 7).

UYucnoBble 3HAYCHHS IMAapaMeTpOB Uil PELICHHS 3a1a4d HEe0OXOAMMO
B3STh U3 TaOJIHIIBI.

3ananue NeS
X 1 T,
las HarpeBaroT OT TeMmeparypsl ! a0 TtemmepaTypbl 2. [lomaras,
4TO byHKIHS Makcsemta UMeeT BH/]I
. (m, Y: , ==
I {1'.T}=4,-T-| ——= | v.e
\2akT )

Hcnonb3ys 3aKoH, BRIpXKAIOIIUN paclpeeieHne MOJIEKYN HAealbHOro

/A ( v, T)
ra3a 1o CKOpOCTSIM ° :
1. BBIBECTH (DOpMyYINIBI cpenHer apudMeTHudecKon , CpeaHeun

o <VK3 o V B o

KBaJAPaTUIHOMN HamOoJee BEpOSTHOU CKOPOCTEH U

L

T
OMPCACIIMTDL UX YHUCIIOBBIC 3HAUCHUA AJId TCMIICPATYP I'n 5
2. pacCuuTarb IJIsA Ka)I(,HOﬁ M3 YKAa3aHHBIX TEMIIEpATyp 3HAYCHUA

m, , KT 0,10
L g | 360
Ne 1

Bap.
X H,
25
I g 0
27
L x 0
35
¢ , M/C 0
36
V2 , M/C 0




v=y, v= 2\»’3;

3

¢yHkn MakcBena npu CKOpOCTSIX: 2 ,

3. T10 TOJIyYEHHBIM JaHHBIM MTOCTPOUTH IpaUK QPyHKIUH ( ’ )
JUTSL KQXKI0U U3 TEMIIEPATYD;
Hcnonp3ys 3aKOH, BBIPAKAIOIIUN paclpeneseHue MOJIEKYJ MI€albHOIO

rasa nof(v’T)'

l. MOJYYHTh (DYHKIMIO pacTlpeieIeHus] MOJIEKYJI ra3a 1o 3HaueHHUsIM

; (¢)
KMHETHUYECKOM 3HEPTUH MOCTYNATEIbHOTO ABUKECHUS f ;
2. WCIIONB3YS (PYHKITUIO paclpeesICHHsI MOJICKYJI ra3a 1o SHEPTUsiM

) ; ; (&)
f ( BbIBECTH (OPMYJIBI CpEIHEW KHHETHYECKOW HSHEPruu

MOJIEKYJl M HamOoyiee BEpOsSTHOE 3HAUYEHUE SHEPTHH €p MOJIEKYJI U

I T
paccyuTaTh UX YUCJIOBBIC 3HAYEHU UL TEMIeparyp ' U “2;
3. HaWTH  3aKOH, BBIPAXKAKOIIMKA  pPACIPENCICHUE  MOJIEKYJI
Vv

v H=—

(u,T) N
UJICAIBHOTO I'a3a M0 OTHOCUTEIIBHBIM CKOPOCTSM , TIe B
;
4. JUISL YKAa3aHHBIX TEMIIEpaTyp ONPEIEIUTh JOIK MOJIEKYII,

CKOPOCTBb KOTOPBIX JIEXKUT B HHTEPBAJIE OT Vi o 2,

a3 X cuurath wHacaNbHBIM, HE3aBHCHMO OT XapakTepa MpOIECca
Ha4YaJIbHOE U KOHEYHOE COCTOAHUS ra3a CUNTaTh pABHOBECHBIMU.
YucnoBele 3HAYEHUs MApaMETPOB JJs PELICHUs 3aJauyd HeoO0XOIUMO
B3SITh U3 TaOJIMIIBI.

3amanne Ne6
V' wmomeit raza X , 3aHMMaromero oonéM 4 U HAXONAIIErocs IIOJ
JaBJICHUEM P I, mojBepraeTcsi ~ M30XOPHOMY  HArpeBaHUIO [0
=27,

TEMIEPaTypbl [locne sroro ra3  moaBepriv
M30TEPMUYECKOMY PaCIIMPEHHIO 10 Ha4aJIbHOTO AABJICHUS, a 3aTEM OH B
pe3ynbrare Hu300apHOrO0 CXKaThs BO3BpalléH B  IE€PBOHAYAIbHOE
COCTOSIHHE.

[TocTpouts rpaduk LKKIA U ONIPEAETUTH:

1. W3MEHEHUE BHYTPEHHEH SHEpruuM Tra3za B  KaXKIOM U3
paccMaTpuBaeMbIX TEPMOJUHAMUYECKUX TIPOLIECCOB U B LIETIOM 32 ITUKIT;
2. paboTy Traza B  paccMaTpUBA€MbIX  TEPMOJUHAMHYECKHX
MpoIIeCccax U B IEJIOM 3a UK,

3. KOJIMYECTBO TEIUIOThI, COOOMIEHHOE Ta3y B KaKIOM U3
paccMaTpuBaeMbIX MPOIECCOB U 32 IUKII B LIETIOM;

4. tepmoanHamuueckuid KITJ[ uukna.

UucnoBble 3HaUY€HUs MapaMeTpoOB Ui pELIeHUs 3aJaud HEO0OXOIHUMO
B3ATH U3 TaOIULIBI.
3aganue Ne7

. . m
B Gamone o6sémom | HaxXoauTcs ras <X  Maccoit npu
temnepatype ! . PaccmarpuBas ras X' kak peanbHBIi ras,
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OIIPEJIEIIUTD:
1. BHYTpPEHHEE JaBIICHUE Iasa;
2. JaBlieHHE Tra3a Ha CTeHKM OalUloHa, CPaBHUTH pE3yJbTaT C

JABJICHWEM WJICAIbHOTO Ta3a MPH TEX K€ YCIOBHUAX, KAKyl 4YacTh
JMaBJICHHUS Ta3a COCTaBJSET JaBieHHE, OOYCIOBIEHHOE CHJIAMH
B3aMMOJEHCTBHS MOJIEKYJ?

3. >Q(QEKTUBHBII OUaMETp MOJEKYJbl raza -X , CcOOCTBEHHBIH
00BEM MONEKyNd, Kakyld dYacTb o00b€éMa OalsioHa COCTaBIISIET
COOCTBEHHBIN 00BEM MOJIEKYIT?

4. ONPENEINTh BHYTPEHHIOI JHEPrMI0 ra3a U CpPaBHUTb €€ ¢
BHYTpPEHHEN 3Hepruei uaeaabHOro raza npu Tex e yCIOBHSIX;
5. BBIUYHCIIUTh KPUTHUECKYIO TEMIIEPATYPY., KPUTHUECKOE JABIICHUE,

KPUTHYECKHIT 00BEM U KPUTHYECKYIO INIOTHOCTD ra3a <X .
UucnoBble 3HAYCHHS IMAapaMeTPOB Uil PELICHHUS 3aJa4d HEeO0OXOAMMO
B3STh U3 TaOJIHIIbI.

3anpanue Ne§
3aBUCHMOCTh BEKTOpA HAMPSIKEHHOCTH DJICKTPOCTATHUECKOTO TIOJIS,
CO3JJaHHOTO  OOBEMHBIM  DJIGKTPUUECKUM  3apsiOoM,  BBIPaKAeTCs
YpaBHEHHUEM:
- a: b~ c=>
E:;l+—2 J+z_2k

b

Tae i,j, k CAUHUYHBIC OPTHI ocen X ’ Y’Z ; a’b’ c_ IIOCTOSIHHEIC.
Onpenenursb:
1. O00BEMHYIO TUIOTHOCTH D3JIEKTPHUYECKOTO 3apsijia £ B TOuKe
A(x..2)
IIPOCTPAHCTBA C KOOpAUHATAMHU L
2. MOJyJIb U HAIIPABJICHUE BEKTOPA HAIPSKEHHOCTU E B TOUKE A ;
3. cuiny F B3aMMOJEHCTBUS TOYEYHOIO 3apsia 9o ¢ 00BEMHBIM
3apsAa0M B TOUKE A ;
B(x.0.0)

4. 3HaueHwe moTeHmuana % HToro mons B TOUYKaxX: s
C(0.5,.0) D(0.0.z,).

b 9
5. MOTEHLMAIBHYIO JHEPrUI0 B3aMMOJECUCTBHS TOUYEYHOIO 3apsia

9o ¢ 00BEMHBIM 3apAaAOM B TOYKaAX OSJICKTPOCTATHUYCCKOI'O II0JIA

B(x.,0.0) C(0,5,0) D(0.0,z)

) , , W paboTy, coBepIIaeMyto

AJIEKTPUYECKUM TOJIEM NPH NEPEMEIICHHH TOYEYHOIrO 3apsija 9o w3

TOYKH B(E'UU) B TOYKY C(O"II"O),I/B TOYKH B("UO)
D(0.,0,z,) C(0,y,,0) D(0.,0,z,)

, U3 TOYKH B TOYKY .
3HadeHHe IMOoOTCHIHaIa II0Jd B TOYKE Hadajla KOOpPAWHAT IIPUHATH

B TOUYKY

paBHBIM HYIIO: Po = 0. Yucnosle 3HaYEHUS ITapaMEeTPOB JUIsl pELICHUS
3a/1a4M HEOOXOIUMO B3SITh U3 TAOIULIBL.
3amanue Ne9
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IInomann O6KJIEII[OK IIJIOCKOI'0 KOHACHCATOpa , 4 PaCCTOAHUC MCKIY

O6KJIa,Z[KaMI/I paBHO d . KOH)IGHC&TOP 3apssaIdiii 10 pPa3HOCTU
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U
IIOTCHIIMAJIOB I ¥ OTKIFOYMIIM OT HCTOYHHKA HAIps>KCHUSA, MMOCJIC YEro
BIUIOTHYKO K 06KJ'Ia)IKaM BABUHYJMX IUIACTUHY  OUDJICKTPHKA C
,I[HSHGKTPH‘IGCKOI;'I MMPpOHUIIACMOCTBIO & .

Ornpenenursb:

1. E€MKOCTH KOHJIEHCAaTopa ¢ u ¢ JO U Tocje BBEICHUS
TIDJICKTPUKA,;

2. AIIEKTPUYECKUI 3apsi1 Ha 0OKIIaKaxX KOHJIEHCATOPa,;

3. Pa3HOCTh TOTEHINAJIOB U, MEXAy OOKIJIaJKaMH KOHJAEHcaTtopa
1I0CJI€ BBEJICHHS AUAJICKTPHKA;

4. HaNpsLKEHHOCTh ANIEKTPOCTATUIECKOTO TOJIST BHYTpH
KOHJACHCATOpa A0 U MOCJIC BBCACHU A IIJIACTUHBI JUISJICKTPHUKA,

5. MOBEPXHOCTHYIO TUIOTHOCTB 3apsia Ha OOKJIaaKax KOHAEHCaTopa
A0 1 1IOCJIC BBCACHUA IIJIIACTUHBI JUIJICKTPHUKA,

6. SHEPTHUIO KOHJIEHCATOPA JI0 U TIOCIIE BBEJICHUS TUDJICKTPHKA;

7. IMRJIEKTPUIECKYIO BOCIPUUMYHABOCTD JHAJICKTPUKA;

8. MOJISIPU30BAaHHOCTD TIACTUHBI TUAJIEKTPHUKA;

9. MOBEPXHOCTHYIO  IUIOTHOCTh  CBS3aHHBIX  3apsIOB  Ha
JIMJIEKTPUKE;

10.  sjexTpuuecKoe CMeIlleHHEe BHYTPH IIACTUHBI AUDIEKTPHKA;

11.  nmaBieHHe, MCIBITHIBAEMOE IIACTHHOM TUIJIEKTPHKA CO CTOPOHBI
00KJTaJIOK KOHJIEHCATOPA;

12.  paboTy, KOTOpyH  HYXHO  COBEPIIMTH  HpPOTUB  CHII
OJICKTPHUYECCKOI'O I10JIA, YTOOBI BBIHYTb JUIJICKTPUK,

13.  onpenmenuTh 00IIYI0 €MKOCTH Oaraped KOHICHCATOPOB, €CIH K

KOHJICHCATOPYy ¢ MPUCOSAUHUTD TIOCJIEIOBATENIbHO J[Ba TaKHX K€
KOHJICHCATOPa, COEAMHEHHBIX MEXIY COOOM MapaieabHo.
YucnoBble 3HAYEHUS MApaMeTpPoOB JJISl PEIICHUs 3aJayd HEoOXOIUMO
B3SITh U3 TAOJIHIIBI.

3apanmne Nel0
K ucrounuky Toka ¢ DJIC € u BHyTpeHHUM
COnpoTUBJIEHHEM ! TIpUCOETUHEHBI TpPHU

Rl RZ R3

COIIPOTUBJICHUA ) n
IIOKa3aHO Ha CXEME. Onpe/:[eJme:
1. CHJIy TOKa KOPOTKOI'O 3aMbIKAHHA

I, R .
, o0Iee COMpPOTHUBICHUE BHEIITHEH

1CTIH;

2. cuny toka { Bo BHemHeil uenw,

KakKk

HaIpsDKEHUE U, BO BHYTPECHHEH LIEIH, HANPSKECHUE U BO BHEILIHEH
[

]1’ 12’ 3

Oernu Ipu 3aMKHYTOM KJIHOYC, CHJIBI TOKa n 1nagacHuc

.U, U, U R
HaIpsHKEHUHU L=z, 3 COOTBETCTBEHHO Ha COMPOTHUBIECHUAX |,
R, R

2 u 3;
R
3. IMOKAa3aHUs BOJNBTMETPA CONPOTUBIEHUEM ~ V' TIPU PA3OMKHYTOM

KIIF0Ye, OTHOCUTENIbHYIO MOTPEIIHOCTh B TMOKA3aHUSAX BOJBTMETpa 0e3
yuéTra ToKa, UAYLIETO Yepe3 BOJIbTMETD;
4. HOJHYK0 MOIIHOCTE £ MCTOYHMKA TOKA; IOJE3HYI0 MOIIHOCTB

. P
I B0 BHEIIHEH LIENIU; MAKCUMAJIBHYIO IMOJIE3HYFO MOIHOCTD = MAY
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5. KIIJT 77 ucrodyHuka TOKa; KOJIUYECTBO TEIIOTHI Ql s Q2 Hu Q3 R
BBIJICJISIEMOE B CEKyHAY INpPU MPOXOXKICHUH TOKAa COOTBETCTBEHHO Ha
COIIPOTHUBJIEHUAX Rl R R2 Hu R3;

6. MOCTPOUTH TpaUK 3aBUCUMOCTH MaJIeHUS HaNpsKEHUs U BO
BHEIIHEH IenHM OT BHEIIHero comportusienus K, conporusnennme R
B3ATh Kaxable 2 Om. UuclioBble 3HAUYE€HMs MapaMeTpPOB IS PELICHUS
3a7a9M He0OXO0IMMO B3ATh U3 TaOJIHUIIBI.

Kpurepuu oneHUBaHuA
Ounenka/oaabl purep

PabGoTa BBIMONHEHA MOTHOCTHIO, 0€3 OmMUOOK (BO3MOXHA OJHA HETOYHOCTD,

Omauuno
OITMCKa, HC ABJIAOIIAsACA CIICACTBUCM HCIIOHMMAaHUA MaTepI/Iana).

PaboTa BBITIOJIHEHA TOIHOCTHIO, HO 00OCHOBAHUS IIATOB PEIICHHST HEJOCTATOYHBI,
Xopouwio JIOTyIIleHa O/{Ha HerpyOast olIMOKa WK JIBA-TPU HEJ0UETa, HE BIHUSIONINX HA
PaBIJIBHYIO MOCJIEA0BATEILHOCTD PACCYIKICHH.

B pabote momymeno 6osee ogHOH Tpy00it OmMOKY Wiw 6ojee ABYX-Tpex
Yooeremeopumenvno HEJI0YETOB, HO 00YYAOLIUIACS BIaJeeT 00A3aTeIbHBIMU YMEHUSIMH 110
POBEPSIEMOH TEME.

B pabote ecTh rpyOble ONIMOKU U HETOUCTHI
Heyooenemeopumensno | NJIN
KonTponsHas paboTa He BBIITOTHEHA.

K[)I/ITGQI/II/I Y 1I1KaJa OIICHMBAHMS IMOCENIAeMOCTH 3aHITHUN
ITocemenue 3ausaTHit O6y‘laIOIJ_II/IMI/ICSI OIpPEACIIACTCA B IPOUCHTHOM COOTHOIICHUN

Banusl Kpurepun ouenku
15-16 nocemaemMocTs 75 - 100 %
12-14 nocemaemoctsb 50 - 74 %
MeHbIe 12 rocemaeMocts Menee 50 %

4. Kpurepunm m IKajJa OLECHUBAHHMS PpPe3yJabTATOB O0y4YeHHs] O JHCHUILIHHE
(MOay.110) NP NMPOBEICHUH IPOMEKYTOYHON ATTECTALINH

KQI/ITCQI/II/I " 1IKaJid OLICHUBAHUSA PE3YJIbTATOB OCBOCHUA NUCIUIIIIMHBI € 3a4CTOM
Ecau 06yqaromm710;1 Ha6pan 3aYETHOE KOJIUYECTBO 0ajI0B COIIACHO YCTAHOBJICHHOMY

AUara3oHy no JUCHUIIINHC (MOI[yJ'IIO), TO OH CUHUTACTCA aTTCCTOBAHHBLIM.

Onenka Banasl Kpurtepun onennpanus

Habpano 3aueTHOE KOTMYECTBO OAJIIOB COTIACHO
YCTAHOBJICHHOMY JTHaNa3oHy

3aumeno 60 - 100

3a4eTHOE KOJUYECTBO COTJIaCHO YCTaHOBJICHHOMY

He 3aumeno menee 60
Jiana3oHy 0asioB He HaOpaHo

K[H/ITG[!I/II/I M 1IKaJia OLICHUBAHUSA PE3YJILTATOB OCBOCHHWA NUCIHUIIIIMHBI € 3K3aMCHOM

Jlia qucuuIuive (MoyJei), 3aKaHYMBArOIUXCs 9K3aMEHOM, Pe3yJIbTaT MPOMEXYTOUHON
aTTecTalluu CKJIaJbIBaeTcs U3 OamioB, HaOpaHHBIX B XOJ€ TEKYyIIEro KOHTPOJS U IpH
IIPOBE/ICHUH K3aMEeHa!

B ®OC BkirouYeH CHHCOK BOMNPOCOB M 33JaHUM K 3K3aMEHY M THUIIOBOW BapHaHT
9K3aMEHallMOHHOT 0 Ouiiera:

1) MaruutHoe B3aMMOJEHCTBHE IIOCTOSIHHBIX TOKOB. BEKTOp MarHMTHOM WHAYKIUH.
[TpyHIMI Cyneprno3UIIMU MAarHUTHBIX MOJIeW. BEKTOp HaNps>KEHHOCTH MarHUTHOTO MOJIS.




2) 3akon Amriepa. B3aumonelicTBue napamiensHbeix TokoB. Cuia Jlopenia (dyekTpudeckas
Y MarHuTHasi COCTABJISIFOIITHUE).

3) 3axoH buo-Casapa-Jlamiaca u ero npuMeHeHNe K pacyeTy MarHUTHBIX MOJIEH NPAMOro U
KpYroBOT'0 TOKa, OTpe3Ka MPOBO/A C TOKOM.
4) Teopema 0 IMPKyJISIMK (3aKOH MOJIHOIO TOKa). MarHuTHOE 1oJjie CoJIeHOuAa U TOPOUIA.

[lotok BekTopa MarHuTHOM HMHAYKIUH. Teopema ['aycca nns marnutHoro mojs. PabGota mo
NEPEMEILEHUIO IPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM IIOJIE.

5) JIBukeHue 3apsKEHHBIX YACTHIL B 3JIEKTPUUYECKUX U MArHUTHBIX MOJISAX.

6) MarautHoe 1moje ¥ MarHUTHBIN JUIOJIBHBIM MOMEHT KpyroBoro Toka. Hamarnuuenue
MarHeTUKOB. 3aBHUCHUMOCTh HAaMarHMYEHHOCTH OT HANpsHXKEHHOCTH MAarHUTHOTO  MOJIS.
HanpspkeHHOCTh MarHuTHOrO mosst. CBA3b BEKTOPOB MAarHUTHOM MHAYKIHMH, HAIPSHKEHHOCTH
MarHMUTHOTO TOJIi U HAMarHMYEHHOCTH. 3aKOH IIOJHOTO TOKa JJs MarHUTHOTO IOJi B
BellecTBE. MarHuTHas MpPOHHUIIAEMOCTh. MarHuTHas BOCHpUUMYKBOCTh. Kiaccudukanums
MarHeTHKOB.

7) JluaMarHeTuky, mapaMarHeTHKH W (eppomMarHeTWKU. ['paHUYHBIE YCIOBUS Ha
MOBEPXHOCTU pa3zzesia ABYX MarHetukoB. ['mcrepesuc. KpuBas HamarHu4duBaHUs, OCTaTOYHAas
MHAYKIUS U KodpuuTuBHas cuwia. Touka Kropu. OObeMHas MIOTHOCTh SHEPTrHM MarHUTHOTO
T0JIs1 B BELIECTBE.

8) OnextpoMarauTHas wuHAyKUusA. [lpaBuno Jlenna. VYpaBHeHHME 3I€KTPOMarHUTHOMN
uHaykiuu. CamonHaykuus. MHAyKTHBHOCTh COJNEHONAA, TOPOUA. DHEPrUsi MATHUTHOTO MOJIS.
BuxpeBoe osnexktpuueckoe mnozne. Tok cmemenud. Cucrema ypaBHeHMH MakcBeia B
MHTETpaJIbHON popme U pu3nudeckuii CMbICT BXOAAIIUX B Hee ypaBHeHUl. CucreMa ypaBHEHHM
Makcgeiia B auddeperunansHoi hopme.

9) Nnrtepbepentuss ceta. [lpunmmm [roiirenca. KorepentHsie Bomubl. [lomydenue
KOTE€pEeHTHBIX Jydel. OnTuueckas JuiMHa myTH. Ontudeckas pa3HOCcTh xojaa. MHTepdepeHus
CBeTa OT JIByX KOT'€pEHTHBIX HCTOYHHMKOB: YCJIOBHE MakCUMyMma U MUHUMyMa. MHTepdepennus
CBETa B TOHKMX IUIEHKax: IIOJIOCHI PABHOM TOJIIMHBI M PAaBHOTO HAaKJIOHA, Koyibla HeroToHa.
[Tonryuenue unteppeperunn (meton FOura).

10) Hudpakus csera. [punnun Itoiirenca-®Openens. Merox 300 @peHens: aMIUTUTyAa
PE3yNbTUPYIOLIEro KosiebaHusl, ruiomaab m-ii 30061 OpeHens, paguyc BHENIHEW TPaHUIIbI 30HbI
@penens. Audpaxnus Openens (audpakuust B cxongmuxes Jydax). Audpaxmus Ha Kpyriom
orBepctur u nucke. Judpakuus Opaynrodepa (aubpaxkuus B HapauieIbHBIX JIydax).
Hudpaxus Ha menu. Judpakims Ha 1udpakIIMOHHON peleTkKe.

11)  BsaumopeiictBue cBera ¢ BeulecTBoM. Paccesnue 3akon Panes. [lucnmepcusi csera.
Jucniepcus nokasaTels peaomiieHus BeulecTsa. [IpenomiieHne cBeTa B mpusMe.

12) [Tonsipuszanus ceeta. Ilnockocts nonspuzanyu. ECTECTBEHHBIN U MOJISIPU30BAHHBIN CBET
(;muHelHO M AunTudecku). CteneHs nosispusanuu. 3akoH Mamtoca. [lonspuszanus cBeTa mnpu
OTPaXEHUN M TPEJIOMIICHHH Ha TpaHUlE JBYX JIMAJIEKTPUKOB. 3akoH bprocrepa. JlBoitHOe
nyqenpenomieHre. OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTyUH.

13) TemmoBoe w3mMyueHHWE W €ro XapakTepucTHKU. OCOOCHHOCTH TEIUIOBOTO H3IIyYCHHUS.
AbcomoTHO yepHoe Teno. 3akoH Kupxroda. 3akonsl Credana-bonbiiMana u cmemenus Buna.
®opmyna Panes-/Ixunca.

14)  KsanroBas runore3a Ilmanka. @opmyna I[lnanka 118 yHUBepcaJbHOW (QYyHKIIUH
Kupxroda. KsantoBas rumore3a OuHmTeitHa. 3akoHbl ¢oTtodddexra. Macca um uMmysc
¢dorona. JlaBnenue csera. Ipdext KomnrToHa.

15)  Ilmanerapuas monens atoma. OmbiTel Pesepdopma mo paccesnuro o-gactui. Mopenb
atroma Pesepdopra, ee npobiaeMbl. DMOUpuUecKrue cepuaibHble GOpMybl CIIEKTpa BOAOPOAA:
Jlatimana, banbemepa, [lamena u ap., o6o6mennas ¢popmyna. [locrynarer bopa. Monens atoma
Pesepdopna-bopa.

16)  KopmyckynsipHo—BOJIHOBOM ayanu3m Matepuu. ['unoresa ae bpoitis. CBsi3b BOJIHOBBIX U
KOPIYCKYJISIDHBIX ~ XapaKTEPUCTHK  MHUKpoyacTHIbl. COOTHOLIEHHE  HEONpPENEICHHOCTEN
I'eiizenOepra nns KOOpAMHATBI M HUMIyJbca, PHEPrMM U BpeMeHU. OCHOBHOE YypaBHEHHE



KBaHTOBOM MexaHukHu. OOmee ypaBHenue Illpenunrepa u ero “cratyc”. YpaBHEHUe
Hpenuurepa aisg cragoHapHbIX cocTosiHUM. CoOCcTBeHHbIE (YHKIMH, COOCTBEHHbIE 3HAUCHUS
sHepruu. YacTuia B OJHOMEPHON MPSAMOYTOJbHON IOTEHLUUAIBHOW sME C OECKOHEYHO
BBICOKMMH CTEHKaMHU.

TunoBoii BApUaHT IK3aMeHAIIMOHHOT0 OnJieTa:

MWHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS POCCUNCKON
OEJIEPALIMU
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJIbBHOE
YUPEXXJIEHUE BBICILIEI'O OBPASOBAHUS
«MYPMAHCKU APKTUYECKHUHN YHUBEPCUTET»

I/IHCTI/ITVT HUHTCJIJICKTYVAJbHBIX CUCTEM U HI/I(bDOBI)IX TEXHOJIOIUHU
HaumMeHoBaHue CTpYKTYpPHOTO TIOJIpa3AeieHuUs

Kaghegpa BBICITICH MAaTEeMaTHKH 1 {l}I/ISI/IKI/I

HanmenoBanwne kageapsi
Hanpasnenue u HanpaBieHHOCTS (1poduis) moarorosku 27.03.05. UuHoBaTHKa
3K3AMEHAIIMOHHBIN BUJIET Ne 1
1o yueOHoM quciuminHe husrka

1. Teopernuecknii Bonpoc Nel. 3akoH buo-Caapa-Jlamnaca u ero npumeHeHHE K
pacuery MarHUTHBIX MOJIEH.

2. Teopernueckuii Bonpoc Ne2. HMHrepdepeHus cBeTa B TOHKHUX IUICHKaX: MOJOCHI
paBHOM TOJIIIMHBI U pAaBHOTO HAaKJIOHA, KoJiblia HeioToHA.

3. Teopernueckuii Bompoc Ne3. KganroBas rumore3a DifHIITEeHHA. 3aKOHBI

dbotorddexra.
3aBeayroumii  kadenpoit BMu® / JleButec B.B./
«_» 2024 1.
Ouenka Kpurepuu olleHKH 0TBeTa Ha YK3aMeHe
OOyuwaromuiicss TayOOKO M TNPOYHO  YCBOWJI  MPOTPAMMHBIA  MaTepHa,
HCYEPIBIBAIONIC, TIOCICA0BATEIBHO, YETKO M JIOTMYECKH CTPOMHO €ro H3jaraer,
MEET TECHO YBS3HIBaTh TEOPHIO C IPAKTHUKOH, HE 3aTPYHHSETCS C OTBETOM IIPH
Omauuno y M p p ’ 124 P

BHUJIOM3MEHEHUH BoIpoca. Bianeer crenuanbHON TEPMUHOIOTUEH, TEMOHCTPUPYET
OOIIyI0 3pYINIHI0 B TPEAMETHOH OOJIACTH, WCIONB3YyeT MpPU OTBETEC CCBUIKU Ha
MaTepHan CHCL[I/IaHI/ISI/IpOBaHHI)IX NCTOYHHUKOB, B TOM YHUCJIC HA I/IHTepHeT-pecypcm.
OOyuaronuiics TBEpIO 3HACT MaTepHaj, TPAMOTHO U IO CYIIECTBY U3JIaract ero, He
JIOITyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BIIAICET CIICIHATEHON
Xopouwio TEPMUHOJIOTHEH Ha JOCTaTOYHOM YPOBHE; MOTYT BO3HHKHYTH 3aTPYOHEHHUS MpHU
OTBETEC HA YTOYHSIONIME BOIPOCH IO pPAacCMAaTPHBAEMOW TeMe; B IEJIOM
JIEMOHCTPHUPYET OOIIYIO 3PYIUIIMIO B TPEIMETHOM 00JIaCTH.

OOyuaronuiicss UMEeT 3HAHHs TOJBKO OCHOBHOTO Marepuajiga, HO HE YCBOWI €ro
JIeTajei, IOMyCKaeT HETOYHOCTH, HEIOCTATOYHO IMpPaBWIbHBIC (HOPMYIHPOBKH,
Yooenemeopumenvno | TIIOXO BIANEET CIECNUATBHON TEPMUHOJIOTHUEH, OMYCKAET CYNIECTBEHHBIC OIINOKH
HpI/I OTBCTC, HCAOCTATOYHO OpI/IeHTI/IpyeTCH B HCTOYHHUKAX CHCI_II/IaJ'[I/I3I/IpOBaHHI)IX
3HAHMM.

OOyuatommiicss He 3HAeT 3HAYUTENFHOW YacTH MPOTPAMMHOTO MaTephana,
JIOITyCKAET CYIICCTBEHHBIC OIIMOKH, HAPYIIICHUS JIOTUIECKOH ITOCIICA0BATCILHOCTH B
H3JI0)KEHUU MPOrpaMMHOr0 MaTepuaina, HE BiaJleeT CleluaibHOW TEepPMUHOJIOTHEH,
HC OpI/IeHTI/IpyeTCSI B UICTOYHHUKAX CHeIlI/Ia.HI/ISI/IpOBaHHI)IX 3HaHHﬁ.

Her oTBeTa Ha mocTaBJICHHBIN BOMPOC.

Heyooenemeopumenvn
0

OreHka, MOJIy4eHHAs HAa dK3aMeHe, MmepeBoauTcs B Oamibl («5» - 20 6amnos, «4» - 15
0amioB, «3» - 10 6a/uI0B) 1 cymMMUpYyeTCs ¢ OaiaMu, HAOPAaHHBIMH B XOJI€ TEKYIIIET0 KOHTPOJISL.

| Hrorosas ouenka no | CymmapHbie 6aibl | Kpurtepunu oneHnBanus |




MO INCHMILINHE
JUCHMILTAHE (MOLYJII0) (MoayJ1i0), B TOM
qucsIe
BbInonHeHb! BCe KOHTPOJIbHBIE TOUKH TEKYIIETO KOHTPOJIS
Omauuno 91 -100 P Y ™
Ha BBICOKOM YPOBHE. DK3aMEH CllaH
BeITIOTHEHBI BCE KOHTPOJIHBIC TOUKH TEKYIIEro KOHTPOJIS.
Xopowio 81-90 P y P
DK3aMeH caaH
KoHTpobHBIE TOUKH BBITIOIHEHBI B HETIOJIHOM 00beMe.
Yooenemeopumenwvno 70- 80
DK3aMeH ClIaH
Heydosnemeopumenvno 69 u mMeHee KOHTpOJIbHBIC TOUKH HE BBIIOJHEHBI WIIK HE CJIAH 3K3aMeH

5. 3ajaHusi QMATHOCTHYECKOW pPaldoThbl AJIsi OLEHKH pPe3yJbTATOB O0y4YeHHUS IO
AUCHHMILVINHE (MOAYJII0) B PAMKAaX BHYTPeHHell U BHEIIHell He3aBMCHMOM OLIeHKH KayecTBa
o0pa3zoBaHus

®OC coumepXUT 3agaHus IS OIICHUBAaHUS 3HAHWH, YMEHUH U  HABBIKOB,
JNEMOHCTPUPYIOIINX  YPOBEHb C(HOPMHPOBAHHOCTH KOMIICTCHIIM W  WHAMKATOPOB MX
JIOCTH)KEHUS B MPOLIECCE OCBOCHUSI TUCIIUTUTHHBI (MOTYJIS).

Kommuiekt 3amanuii pa3paboTaH TakuMm o00pa3oM, YTOOBI OCYIIECTBHTH TMPOLEAYPY
OLICHKU KaXIOW KOMIIETCHIIUH, (OPMHUPYEMBIX TUCIMILIMHON (MOIyseM), y oOydaromerocs B
MUCBbMEHHOU (hopMme.

Conepikanue KOMIUICKTA 3aJIaHUN BKJIIOYACT: TECTOBBIC 3aJaHMUsl, PACUCTHBIC 3a1auH.

KommuiekT 3aganunii 1MarHoCTHYECKON padoThl

OIIK-1

1 VKaKuTe pazMepbl BEIMUYMHBI, OTIOKEHHOM Ha IIKaJC MTAHTCHIUPKYJIS, MPUBEICHHOTO HUXKE
Ha PUCYHKE.
A. 20,0 Mmm
b. 20,5 mm
B. 20,3 mm
I'. 20,4 mm
OtBer: B

3

licrym.org

2 HNmnynbec MarepuanbHOW TOYKH W3MEHSETCS MO 3aKOHY }3: 10 tf+3 tz} ((kr-m)/c). Monaynb
CHJIBI, ICHCTBYIOIIEH HAa TOYKY B MOMEHT BpeMEHHU 4 CEKYH/IbI, PaBeH. ..

OtBer: 26 H

3 PaccmaTpuBatoTcst Tp Tena OJUHAKOBON MAacChI: AWCK, TOHKOCTEHHAs TPyOa W CIUTOIIHOW Imap.
Pagunycel mapa u OCHOBaHMH JHCKa W TPYObl OJUHAKOBHL. BepHBIM [UII MOMEHTOB HHEPLH
paccMaTpUBAaeMbIX TEJI OTHOCUTEIBHO YKa3aHHBIX Ocel SIBJSIETCS] COOTHOLICHHE. ..




A J3<Jy<J,

b. Jy<J,<J,
B. J,<J,<J,
I. Jy<J,=J,
OtBet: A
i
Tpyda

4 CpenHsist KHHETHYECKast SHEPTHsI MOJICKYJIbI HICaTIbHOTO ra3a npu Temmneparype 1 paBHa
£= é kT ,i= Lnoem ¥ lap¥ 2 10y, THCL oo s 1y U Loy~ HHCIIO CTENICHEH CBOGOBI IIOCTYATEIBHOTO,
BpaIaTeIbHOTO M KOJIEOATENLHOTO ABMKEHUH Moekysbl. s renus (He) yucio pasHO ...
A7
b. 1
B. 5
r.s
Otger: I'

5 Ha mnporon, aBmKymmiics co cKopocTeio 107 M/C B OIHOPOZHOM MArHMTHOM IOJIE
NEPHEHIUKYIAPHO JIMHUAM WHAyKOuu, aedictByer cuma 0,32-10"2 H. Kakoa wuHIyKuus
MAarHUTHOTO MOis?

OtBet: 0,2 Tn

6 Ecmu peppoMarueTuk HarpeTh 10 TEMIIEPATyphl, IpeBbImaoNIei Temmneparypy Kiopu, 1o ...
A. oH moTepseT ¢peppOMarHUTHBIE CBOWCTBA
b. ero MarHuTHBIE CBOIICTBAa HE3HAYUTEIHHO OCITAOHYT
B. ero MarHuTHBIC CBONCTBA HE3HAYUTENHHO YCHIIATCS
I'. ero MarHuTHbIE CBOWCTBA HE U3MEHATCSA
OTtBet: A

7 IIpu BEIABUTAHMM U3 KATYIIKU MOCTOSHHOT'O MarHUTa B HEW BO3ZHUKAET AJIEKTPUUECKHUHA TOK. DTO
SIBIICHUE ...

A. UHIIYKTUBHOCTHU

b. marHuTHOW MHAYKIWU

B. aneKTpOMarHuTHOW MHIYKIUU
I'. snexTpocTaTH4eCKOU UHIYKIIUU
Otser: B

8 MOIIHOCTH TEIIOBOr0 M3IY4YEHHUS OT OJWHAKOBBIX YEPHBIX LIAPOB, HArPETHIX 10 TEMIEpPaTyp

T,=100 K u T,=200 K ornu4atorcs B ... pa3(a).
Otser: 16
9 Kakoit umnynbc y ¢poToHa, sHEpPTUst KOTOpOro pasHa 3 3B?
Otsert: 1,6-107% ke M
10 | CrauuonapueiM ypaBHeHueM Illpeaunrepa st JTUHEHHOTO TapMOHHUYECKOTO OCHUIUISITOpA

ABIISIETCS] YpaBHEHHE. . .

2
A4 lél+2h—TEl,U=0;
p W 2mlp ma ol
LA K 2
n . Oy
a —ip e
B. 2ml/J+U(x,y,z,t)l[1 Gih =
2 2
r $¥,2mip, 2¢€ |-

ax’ 4me,r




| OtBet: b

OIIK-2

[IpuBenute dopmMyny ans pacueTa CpeIHEKBAJAPATHYHOW IOTPEIIHOCTH CPEIHEro 3HAYSHHS
CEpUH NPSIMBIX U3MEPEHUN.

. AN .

& =—"100%
A.

fJ_.'n' =
b.

S, ={X)xAx
B. “v T

Fo=t(np)o.
r. S« =tlnp)a; v, M/c
Otger: B 4
Ha pucynke npusesieH rpadyk 3aBUCHMOCTH CKOPOCTH TOUKH
Tena, Haxojduelcs Ha paccrosHun 10 cm ot ocm, oOT 21
BpeMeHHUL. YTII0BOE yCKOPEHHE Tella PaBHO. ..
Otser: 5

0 2 4 6 t¢

Ompenennure B Kakod ITOCIEIOBATENBHOCTH BO3pacTaeT KHHETHYECKash SHEPIrHs BpaIleHHs
CIIEAYIOIINX TeJl, KaTSAINXCsl 0€3 CKOJBKEHHS, €CIIM UX PaANyChl U Macca OJIMHAKOBEI:

A. CTIJIOIIHOW IMIINHAP

b. map

B. o6pyu

OtBet: BAB

Ha KaXIYy10 CTCIICHb CBO60,Z[I>I JABWXXCHUA MOJICKYJIbI IPUXOAUTCA OAWHAKOBAA ODHEPIHs paBHasA
1

—kT . HpI/I YCJIO0BHUU, YTO UMCIOT MECTO BCC BUABI ABUIKCHUA, CPCAHASA KUHCTUUCCKASA SHCPIUA
2 > >

mostekyssl asota (IN,) paBha ...
A. 5/2kT

b. 7/2kT

B. 3/2kT

I. 3kT

OtBeT: A

Omnpenenurte JIMHY aKTUBHOM 4YacTH NPSIMOJMHEHHOrO TPOBOAHHUKA, TOMEHIEHHOTO B
onHOpoIHOE MarHUTHOe mojie ¢ mHaykuued 400 T, ecnm Ha Hero meiicTByer cmia 100 H.
[IpoBoaHuK pacrnonoxeH nox yriaoMm 30° K JIMHUSAM MHAYKIIUHM MarHUTHOTO IOJIS, CUJIa TOKa B
MIPOBOJHUKE 2 A.

OtBeT: 0,25 M

DeppoOMarHeTuky — 310 ...

A. CUIIbHOMarHMTHBIE BEIIECTBA

b. cnabomarauTHbIe BeliecTBa

B. cunmbHOMarHuTHBIE BELIECTBA U CIIA00OMAarHUTHBIE BELIECTBA

OTtBeT: A

B karymxke ¢ maayktuBHOCTRIO 0,6 I'H cmma Toka 20 A. KakoBa sHeprust MarHUTHOTO TOJISI
KaTyIIKH:

A. 12 Ix

b. 120 Ox

B. 1,2 Ix

I. 0,12 Tx

OtBet: b




Temneparypa aOcomioTHO u€pHOTO Tena yBenuuwiack B 2 pasa. Kak wu3MeHwmnace ero
SHEPreTHYecKasi CBETHMOCTD?
Otser: 16

Kak m3menurcs 3anmuparoriee HampspKEHUE, €CJIM YacTOTY CBETa yBEIHUYUTh B 2 pa3a? Padotoit
BBIX0/Ia AEKTPOHA U3 MeTalljIa mpeHeOpeyb.
OTBer: yBeanunTcs B 2 pasza

10

Crammonaproe ypasHenue lllpenunrepa B o0mmem ciryyae UMeeT BUI:

2m |
Viy+ ? ( E-U)| Y =0, rre U—-norenmanpHast DHEPrus MUKPOYACTHULIBL.

OJNEeKTpOHY B aTOME BOJOPOAA COOTBETCTBYET YPaBHEHHE. . .

A.%+%E¢:0;

B. ‘z;‘f +2h—’2" E—mT()"‘z)x2 =0
B. %w+U(X,y,z,t)w=(,ih%—lf
T. nglél +2h_T E+#§Or =0

OtBer: T
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