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1. KpnTeplm u CpeacrBa ONCHUBaAHUA KOMIIeTeHIUil 1 HHAUKATOPOB UX JOCTUKCHU, (l)OpMI/IpyeMLIX JUCHUILIMHOM (MO)IyJ'[eM)

Koa n Pe3yabTaTnl 00y4eHHs 10 JUCHHMILINHE (MOAYJIIO)
OneHovyHbIe
Kon u HAMMEHOBAaHHE
cpencTBa
HANMMEHOBaHHE HHIMKATOPa(0B) OueHo4yHbIe cpeAcTBa .
MPOMEKYTOYHOI
KOMIIeTeH MU JOCTHKEHUSI TEeKYIIero KOHTpPOoJist
3namop Ymemn Bnaoemuw aTTecTaluu
KOMIIeTeH MU
HN-lonk-1 - OCHOBHBIC TTOHSTHS, - UCTIONIb30BAaTh MOHSTHUS, | - HABBIKAMHU MIPUMEHEHHS
3HaeT OCHOBHEIE KaTeropuu, KaTerOpHH, MOJOKEHHsI, | HMOHSITHIL, KaTeropuii,
MOHSTHUS, KATETOPUH, | TIOJIOKEHUS, 3aKOHBI M | 3aKOHBI K METO/IBI [IOJIOXKEHUM, 3aKOHOB U
TIOJIOKEHHUS], 3aKOHBI | METOJbI (PU3UKH. ¢bu3uKH. METOJI0B (DU3HKH.
U METOJIbI
MaTEMAaTHKH,
CCTCCTBCHHLBIX U
TCXHUYCCKUX HAVK.
OIK-1. Y
NJI-20nk-1
Criocoben
Criocoben
aHaJIM3UPOBAThH .
S aHaIM3UPOBATh - KOMIUIEKT 3aJaHui 1
. MPOTEKAOIIHE B BBIIIOTHEHUS
npodeccHoHaIBLHON o
MHHOBALIMOHHOMI 1ab0paTOPHBIX U DK3aMeHallHOHHbIE
NEeATENILHOCTH Ha
SoHOBe SKOHOMHUKE MPaKTHYECKUX padoT; OUIIETEL.
. IPOLIECCHI; - TUIOBBIE 3aJaHus 10 Pesynbrarst
[TOJIOKEHNM, 3aKOHOB
aHaHI/I?:I/IpOBaTI) BapI/IaHTaM IS TeKyH_[eFO KOHTpOHH.
M METOJIOB B
06HaCTI/I MECXaHU3MBbI BBIITOJIHCHUA pacquHo-
HKIOUOHUPOBAHUA rpa I/I‘ICCKoﬁ a6OTBI.
MaTeMaTHKH, (bynxu P pad p
MHHOBAITUOHHBIX
CCTCCTBCHHBIX
MPOIIECCOB.
U TCXHHUYCCKHUX HayK.
MU-3onk-1
Bianeer
MaTeMaTH4EeCKUMHU

METOJIaMHU K
MpUeMaMH aHaIKu3a
IKOHOMUYECKUX
SIBJICHUU 1
MIPOIIECCOB.




OIIK-2.

Criocoben
(dbopmMynHpoBaTH
3amaun
po¢eCCHOHATBHOM
NeSITEeTFHOCTH Ha
OCHOBE 3HaHUU
npoQUIBEHBIX
paszenos
MAaTCMaTUYCCKHX,
TEXHUYCCKUX U
€CTECTBEHHO-
HAYYHBIX JUCIUTUTIH
(Momyreit).

HU-1lonk-2

3HaeT npo(UIIbHbIE
paszesbl
MaTeMaTHYECKUX,
TEXHUYECKHUX U
€CTECTBEHHO-
HAYYHBIX
JIACITUILINH,
HEOOXOIUMBIX IS
petieHust
MTOCTABIIEHHBIX
npodeccroHanbHbIX
3a/1a4.

NJI-20nk-2

YmMmeer
(dhopmynrpoBaTh
3a/1a4d YIIpaBICHUS
WHHOBAIIMOHHOM
JIEATEILHOCTRIO.
M-3onk-2
Criocoben
MPUMEHSThH
MaTeMaTHYECKHE,
TEXHUUYECKHE U
€CTECTBEHHO-
HAyYHbIC 3HAHUS B
npo¢eCCUOHATBHOM
JIEATEILHOCTH.

- pa3zmensl QU3NKY,
HE0OX0UMBIE IS
peleHus
MTOCTABJICHHBIX
po¢heCCHOHATBHBIX
3ajad.

- IPOBOJIUTH M3MEPEHHUSI
JNEKTPUUECKUX U
HEIJIEKTPUUECKUX
BEJINYUH;

- 00pabaThIBaTh
PE3yIbTaThl U3MEPEHU
U OIIEHUBATH MX
MOTPEIITHOCTS.

- HABBIKAMH MPUMEHEHHS
€CTECTBEHHO-HAYYHBIX
3HaHU# B
npodeCCHOHATBHOM
JIESTEILHOCTH.




2. Ouenka ypoBHsi cGOPMHUPOBAHHOCTH KOMIETEeHIMH (MHAUKATOPOB UX JIOCTHKEHHUS)

Iloxa3aTenn
OLlEHHUBAHUS
KOMIIeTEeHIIH I
(MHIUKATOPOB
HX JTOCTHKEHHS)

IIIkajia 1 KPUTEPHHU OLIEHKH YPOBHA CpOPMHPOBAHHOCTH KOMIICTEHIMI (MHANKATOPOB MX JOCTUKEHUS)

Huske noporosoro
(«HeyOo8nemeopumenbHo»)

Ioporosblii
(«y0oeremeopumenbHo»)

IpoaBuHyTHI
(«xopowioy)

Broicoxuii
(«omauunoy)

YpoBeHb 3HAHUN HIXKE

MuHuUMAaNbHO AONYCTUMBIN YPOBEHb

YpoBeHb 3HaHUIT B 00bEME,

YpoBeHb 3HaHMIA B 00BEME,

IMosnora . . COOTBETCTBYIOIIEM IIPOTrPaMMe
N MHHHUMAJIBHBIX TPEOOBaHUH. 3HaHUH. COOTBETCTBYIOIIEM IIPOTPaMMe
3HAHMIA MOATOTOBKH.
Nmenn mecto rpyObIe OMIHOKH. JormymieHsl He TpyObIe OMMOKH. MTOJITOTOBKH.
JlomynieHpl HEKOTOPBIe HOTPEIIHOCTH.
[TpoaeMoHCTPHPOBaHBI OCHOBHBIC [TponeMOHCTPUPOBAHBI BCE OCHOBHBIC
[TpogeMOHCTPUPOBAHBI BCE OCHOBHBIC
YMCHHS. YMEHHSL.
[1pu BEIIOTHEHHUHU CTaHIAPTHBIX YMEHHSL.
o BrInosHeHB! THTIOBBIE 3aJaHUS C HE BEInoTHEeHB! Bce OCHOBHBIC H
Hanunuue 3aJaHUi HE IPOJIEMOHCTPHUPOBAHBI BErInosHeHb! Bce OCHOBHEBIC 3aIaHHS C
. rpyOBIMH OLIMOKaMHU. JIOTIOJTHUTENbHBIE 3a/1aHus 0e3 OMUOO0K 1
yMeHwuii OCHOBHBIE YMEHHUSL. HEKOTOPBIMH MOTPEIITHOCTSIMH. N
BrinonneHs! Bce 3aJaHus, HO HC B TMOTPCIIHOCTCH.
Hmenu mecto rpyObie OMIHOKH. BrinonHeHs! Bce 3ajaHus B IOJTHOM
MIOJTHOM 00BbeMe (0TCYTCTBYIOT R 3aaHusl BBITIOJIHEHBI B IIOJHOM 00beMe
00BEMe, HO HEKOTOPBIE ¢ HeI0UeTaMU.
TIOSICHCHM A, HCIIOJIHBIC BI)IBO}IBI) 663 HCIIOYCTOB.
[TponeMOHCTPUPOBaHBI BCE OCHOBHBIE
YMEHMSL.
Hanmane IIpu BBINIOJIHEHUU CTaHAPTHBIX Nmeercs MUHUMAaIBHBINA HA0OD IIponeMoHCTpHUpOBaHBI 6a30BbIE BbInosIHEHBI BCE OCHOBHBIE U
HABLIKOB 3aIaHMil He IPOJACMOHCTPUPOBAHBI | HABBIKOB JUIS BEINIOJTHEHUS HaBBIKU NP BBINOJTHEHUH JOTIOJTHHUTENbHBIC 3a1aHus 6e3 OIMHUOO0K 1

(BJ1ajieHHE ONBITOM)

0a30BbIC HABBIKH.
Nmenn mecto rpyObIe OMIOKH.

CTaHAAPTHBIX Sa,I[aHI/Iﬁ C HCKOTOPbIMH
HCJO0YCTaMU.

CTaHAapTHBIX BaZ[aHI/Iﬁ C HCKOTOPbIMH
HEI04YCTaMU.

[OTPEIIHOCTEM.
[IponeMoHCTpUpPOBaH TBOPUECKUI
MOJXO K PEIICHUIO HECTAaHAAPTHBIX
3a7ad.

XapakTepucTuka
copMupoBaHHOCTH
KOMIIeTeH U

Kommerenunu dakriueckn He
c(hOpMHUPOBAHEI.

Hmeronuxcst 3HaHUM, yMEHUH,
HaBBIKOB HEJIOCTATOYHO JJIsI
peUICHUA MPAKTUICCKUX
(mpodeccroHaNbHBIX) 3a/1au.
W

3ayeTHOE KOJIMYECTBO OAJIIOB HE
HaOpaHO coriacHo
YCTaHOBJICHHOMY JMala3oHy

CdhopMupoBaHHOCTH KOMITETCHIIHI
COOTBETCTBYET MUHUMAJILHBIM
TpeOOBaHUSM.

Mmerouuxcst 3HaHUM, yMEHUH,
HABBIKOB B 1I€JIOM JIOCTATOYHO IS
peIIeHus TPAaKTUIECKUX
(mpodeccroHaNbHBIX) 3a1a4.

Wi

HaGpaHo 3aueTHOE KOIMYECTBO OAILIOB
COIJIACHO YCTAHOBJICHHOMY JHMAaIa30Hy

CdopMupoBaHHOCTH KOMIIETESHIIHI B
IL[EJIOM COOTBETCTBYET TPEOOBAHUSAM.
Nmeronuxcst 3HaHUM, YMEHUH,
HaBBIKOB I0CTATOYHO TSI PEILICHUS
CTaH/IapTHBIX MPO(GECCUOHATIBHBIX
3ajau.

N

HaGpaHo 3aueTHOE KONMN4eCTBO OayLIOB
COTJIACHO YCTaHOBJIEHHOMY JUANa3oHy

CdopMupoBaHHOCTH KOMITETEHIIHI
[IOJIHOCTBIO COOTBETCTBYET
TpeOOBaHUAM.

Nmeronuxcst 3HaHUM, YMEHUN, HABBIKOB
B MOJIHOM Mepe TIOCTATOYHO /Jis
pEIIeHHs CI0XKHBIX, B TOM YHCIe
HECTaHAAPTHBIX, NPO(HECCHOHATBHBIX
3azad.

N

HaGpaHo 3aueTHOE KOIN4eCTBO OaJLIOB
COIIACHO YCTAaHOBJIEHHOMY JUaNa3oHy




3. Kputepun u mkaja oneHMBaHUs 32IaHUI TEKYIIIEr0o KOHTPOJIsI

3.1 Kputepun_u mkaja olleHUBaHUS JIAOOPATOPHBIX/TIPAKTHYECKUX PadOT

[lepeyenp mabOPaTOPHBIX/TIPAKTHUECKUX PabOT, OMUCAHHE TOPSJIKA BBIIOIHEHUS W
3alUThl PaboThl, TPeOOBaHUS K pe3yiIbTaTaM padOThl, CTPYKTYpE U COJIEP)KAHHUIO OTYETa U T. TI.
IpPEJCTAaBICHbl B METOJUYECKUX MaTepualiaX II0 OCBOEHHMIO JUCLMIIMHBI (MOIYyJs) U B
3neKTpoHHOM Kypce B DIOC MAY.

Ouenka/6ananl
Kpurepuu ouenuBanus
3agaHue  BBIIOJHEHO  IOJHOCTBIO W mpaBwibHO.  OTder 1o
0 nmabopaTOpHOW/IpaKTHYECKOH  paboTe  TOATOTOBIIEH  KAa4eCTBEHHO B
mMauYHO
COOTBETCTBHH C TpeOoBaHUsIMH. [IoTHOTA OTBETOB HA BOIIPOCHI MPETIOAABATENS
TIPH 3aIIUTe PaboTHI.
3ajaHue BBIIIOJIHEHO TTOJIHOCTHIO, HO HET JIOCTaTOYHOI'0 OOOCHOBAHUS WITU TIPH
BCPHOM PCHICHUU OONYIICHAa HE3HAYUTCIbHAA 01111/161<a, HC BJIMAKOIIAA Ha
Xopowio

MpaBWIBHYIO  TOCJENOBATeNIbHOCTh  paccyxkneHuid. Bce  TpebGoBanwms,
MPCABABIIICMBIC K pa60Te, BBIIIOJIHCHHEI.

3amaHusg BBINOJHEHBl YaCTUYHO C OIMOKaMH. JleMOHCTpUpYeT cpenHuil
Yooenemeopumenvno YPOBCHb BBINIOJHCHUS 3aJaHHs Ha J1abOpaTOPHYHO/TIPAKTHUECKYI0 padoTy.
BosnpmHcTBO T'pe60BaHHﬁ, NPCABABIIAICMBIX K 3aIaHNUIO, BBIITOJIHCHBI.

3a)1aHHe BBINOIHEHO CO 3HAYMUTEILHEIM KOJUYECTBOM OIIMOOK Ha HU3KOM
YpPOBHE. Mmnorue Tpe6OBaHI/Iﬂ, MPEABABIIACMBIC K 3a/IaHUI0, HC BBITIOJTHCHBI.
nim

3aZ[aHI/Ie HC BBITIOJTHCHO.

Heyoognemeopumenvho

3.2 CDOpMLI TEKYIICTO KOHTPOJIA YCIICBAEMOCTU

KpuTepnu u 1nikana oleHHUBaHHS DaC‘leTHO-FDad)I/I‘{CCKOfl Da6OTLI

PacuetHo-Tpaduueckue paboThl, pEKOMEHAALNU 1O UX BBINOJHEHHUIO MPEJICTaBIEHbl B
METOAMYECKHX MaTepHajax MO OCBOEHHIO TUCIMIUIMHBI (MOIYJs) U B 3JIEKTPOHHOM Kypce B
ONOC MAY.

B ®OC BxitoueH TUIOBOM BapUaHT pacyeTHO-Tpaduyeckoil paboThl.

PacuerHo-rpajduueckas padora Ne 1

«®Pu3uyecKue 0OCHOBbI MeXaHUKHU. Mosieky/asipHasi pU3MKa U TEePMOIMHAMHUKA.

duekTpocTaTuKa. [IoCTOSIHHBIN 3JIeKTPUYECKUH TOK»

3ananne Nel Ne
Paanyc-BEKTOp MaTepUaibHOW TOYKA OTHOCHTEIHHO Hayajga KOOPAMHAT Bap. 1
M3MEHSETCS CO BPEMEHEM T10 3aKOHY 7 = btl + ct?]. b, /e 1.0
1. HaliTH ypaBHEHHE TPAEKTOPUHM JIBHIKEHHUS TOYKH; 5
2. IOCTPONTB rpayK TPACKTOPUH TOUKH B IPOMEXKYTOK BpeMEHH 0T L& me 2,0
tt=0n0t,=5c;
3. ONPENENUTh MOIYJIb CKOPOCTM TOYKHM B Hayajle KOOPAMHAT
(Xo ) yo ) ;
4. OTPEIETUTh MOIYJIM TAHT€HI[MABHOTO, HOPMAJIBLHOTO M MOJHOTO

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

5. ONpPENEIUTh PaJuyC KPHUBU3HBI TPACKTOPUM TOYKH B Hadale

KOOpIHHAT (Xo » Yo ) .



UwrcroBble 3HAYCHUsS IMApaMETPOB JUIS PEHICHHS 3aJa4d HEOOXOIMMO
B3ATbh U3 TAOJIULIBL.

3aganue Ne2
TeEpmoe Teno BpamaeTcss BOKPYT HEMOJIBKKHOM OCHM Z IO 3aKOHY:
p=a-t—Db-t*.
1. KaKOB XapaKTep JBMKCHHUS ITOTO Teya?
2. OTPECIIUTh MOIYJIH YTIIOBOM CKOPOCTH () M YIIIOBOTO YCKOPEHUS

£ Teja, IOJHOC YHCIIO O60pOTOB N , COBepH_IéHHBIX TCJIIOM 3a BpPEMA
t, =5c;
3. OIIPENIENUTh MOMEHT BpEMEHH t, , KOrJia HarpaBJIeHUE BPALIECHHUs

TeJa U3MEHSIETCS] Ha TPOTUBOIIOI0KHOE;
4. HOCTPOUTH IpaUK 3aBHCUMOCTH YTJIOBOW CKOPOCTH U YIJIOBOTO
YCKOpEHUS Tella OT BPEMEHH;

o. yKa3aTb OTHOCHUTEJIBHOE HAIPaBICHUE BEKTOPOB  YIJIOBOM

CKOPOCTH (¥ U YIJIIOBOTO YCKOPEHUS & .
UucroBble 3HAYEHHUsS I[MAPaMETPOB JUIS PEIICHHS 3aJa4d HEOOXOIMMO
B3SITh U3 TaOJIAIIEL.
3amanne Ne3
Ha 0601 MaxoBuKa B (popMe OTHOPOIHOTO CILIOUIHOTO JUCKA MACCOH My

u paguycoM R HamoTraHa J€rkas HATh, K KOHI[y KOTOPOM IMPHUKPEIUIEH
2
c-t
2

Hayaja BpalleHUs] MaXOBUKa BBICOTA TPy3a HaJl MOJIOM COCTaBIIsIa h.
Onpenenuts:

1. TaHTE€HIIMAJIbHOE YCKOPEHHE U JTUHEHHYIO CKOPOCTh, HOPMAJIBHOE
Y TIOJTHOE YCKOPEHUS TOYeK 000/1a MaXOBHKa, BPEMSI OITyCKaHUS TPpy3a 110
oJia, KHHETHYECKYIO DHEPTUIO TPy3a B MOMEHT yjiapa O IOJT,

rpy3 Maccoii M,. YpaBHCHHE BpAlICHHsS MaxXOBUKA: () =

o

2. YIJIOBYIO CKOPOCTB U YIJIOBOE€ YCKOPEHHE MaXOBHKa,

3. CHJIy HATSDKEHHsSI HUTH C TPYy30M, pabOTy CHJIbI HATSKEHUS I10
OIIYCKaHUIO Ipy3a Ha I10J1;

4. MOMEHT CHUJIbI HATSDKEHUSI HUTH MaxOBUKa, €10 MOMEHT UMITyJIbCca
Y MOMEHT MHEPLIMH MaXOBHKa, KHHETUYECKYIO SHEPTHUI0 MaXOBHKA;

S. HaIpaBJICHUS BEKTOPOB YIJIOBOW CKOPOCTH, YIJIOBOTO YCKOPEHUS,

MOMEHTA CHJIbl 1 MOMEHTA UMITYJIbCa MaXOBHKa.
YucoBble 3HAYCHMs MapaMeTpoB Ui pelIeHHs 33Ja4d HEeoOXOIUMO
B3SITh U3 TaOJIHUIIBI.
3ananune Ned

B 3akpbiToM pesepByape 00bEMOM V Haxoautes raz X . HawansHoe
cocTosiHMe ra3za (coctosiHue 1) xapakTepu3yercs TepMOJUHAMHUYECKUMHU
IapaMeTpamu: Macca rasa [T, JaBjacHue rasa [J; , TeMIeparypa rasa T1
. Iocne Toro, kak B pe3epByap BIyCTUIIM HEKOTOPOE KOJIMYECTBO TAKOTO
e Ta3a, €ro COCTOSHHME (COCTOSHHME 2) CTalo XapaKTepHU30BaThCs
CJIENYIOUMMU TEPMOJMHAMUYECKMMH TIapaMeTpaMu: macca rasa M,

JaBIIeHNE ra3a [, , TeMIiepaTypa rasa T,. 3aTeM ra3 H30XOpHO IIepeBelr
B COCTOSIHUE 3 C TEPMOIMHAMUYECKUMH TlapameTpamu: P, 1 T, =T, .

Cunras ras HACAIbHBIM, 4 SHAYCHUA TCPMOAUHAMUNYCCKUX I[MapaMCTPOB V

No 1
Bap.
a, 50
pan/c
b’ 1,0
pan/c?
Ne 1
Bap.
m,,
1 3,0
KT
m,,r | 3,0
R,m | 0,25
hom | 20
No 1
Bap.

V Mm% | 0,30
X H>
m, , xr 0,30
T,.K 330
m,,kr | 0,10
T,,K 360

2°




m,, T,,mM,u T, U3BECTHBIMH, HAUTH:

1. 3HAYEHUS] TEPMOJMHAMHUYECKUX MapaMeTpPoOB ra3a B COCTOSTHUM 1:
P, B cocTosiHuM 2: P, ¥ B COCTOSHMH 3: [P,; Maccy M, MOJEKYIbI

rasza, KOJIMYECTBO MOJIEH V rasa, o0Ilee YUCIIO N u KOHLIeHTpanuoo N
MOJIEKYJI Ta3a M IUIOTHOCTH o Ta3a B COCTOSAHMAX 1 m 2;

2. Hauboyiee  BEPOSATHYIO  V CPEIHIOI0 <V>, CPE/IHIOI0

B?

KBaJIPaTUYHYO <VKB> CKOPOCTH MOJIEKYJ ra3a B COCTOSHHMSX 1 u 2;
CPEIHIOI0 KHMHETHMYECKYI0 SHEPIHMHM IOCTYNaTeIbHOrO <€ 17>’
BpamaTeJIbHOrO <6' BP> JBUKEHHUS MOJIEKYJI ra3a U cpeJiHee 3HAaUCHUE X

IIOJIHOWM KMHETUYECKON SHEPrUun <€ > B COCTOSIHUSAX 1 U 2;

3. MOJIIpHBIC CV, CP U yAciabHbIC Cv ,CP TENJIOEMKOCTH rasa,
[OKa3aTellb aAuadaThl ¥ U BHYTPEHHIOK YHEPTUIO U rasa B cocrosnmsx
1u2;

4, CPEeIHIOI JJIMHY CBOOOAHOrO Ipodera <|> MOJIEKYJl Ta3a B

COCTOSIHUSX 1 u 2, ANHAMHUYCCKYI0 BA3KOCTH 77 H KOB(I)(i)I/II_II/IeHT

TETIONPOBOAHOCTH A rasa;

o. M300pa3uTh TEPMOJUHAMUYECKYIO IHArpaMMy paccCMaTpPUBAEMOT0
u3oxopHoro nporecca B koopaunarax (P, V), (P, T)u (V, T).

YuciioBble 3HAYEHUS IapaMETPOB IS PEIICHHs 3aJadyd HeOoOXOIUMO
B3STh U3 TaOJHUIIBI.

3ananue NS
I'az X HarpeBaioT OT TemrepaTypsl I, 10 Temmneparypsl [,. Ilonaras,
9TO bYHKITHST MakcBenia UMeeT BU]I
m 2 —mov?
f(vT)=4r-| —=| -v’.-e .
277KT

Hcrons3yst 3aKOH, BBIPAXKAIONIUN pacIpeIeieHHe MOJIEKYI HIEATBHOTO
rasa 1o ckopoctsm f (v, T):

1. BbIBECTH (opMysbl cpeaHell apupMeTndecKkon <V>, cpenHen

KBaJpaTUYHON <VI(B> HanboJiee BEPOATHOM V, CKOPOCTEH U

ONpEENUTh UX YMCIIOBbIE 3HAUEHHUs g Temnepatyp T, u T,;

2. paccuMTaTh JUIS KaXA0M W3 yKa3aHHBIX TEeMIIEpaTyp 3HauCHHs
v

¢bynkuun MakcBesuia pu ckopocTsx: V= ?B V=V, V=2V,;

3. 0 TOJIYYEHHBIM JIaHHBIM MTOCTPOUTH TpaduK GyHKIUU f (V,T)

JUTSL K&XKI0U U3 TEMIEPATYD;
Hcrnons3ys 3aK0H, BbIpaXKarOLUN pacIpeieseHue MOJIEKYN HUIealbHOro

rasato | (V,T):
1. NOJIYYUTh (QYHKIUIO pAacIIpeiesICHUs] MOJIEKYJI T'a3a 10 3HaYeHUSIM

KHHETHYECKOM OHEPTHHU MMOCTYIMATCIIBHOTO ABUXKCHUA f (8) ;

No 1
Bap.

X H>
T,,K | 250
T,,K | 270

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




2. UCOJNB3YS (QYHKIHUIO pacIpeesIeHrs MOJIEKYJ ra3a Mo SHEPTUsM
f(é‘ ) BBIBECTH (OPMYJIBI CpeIHEH KHHETUYECKOH HSHEPTHH <E >
MOJIEKYJl ¥ HauOojiee BEPOSATHOE 3HAYCHUE DHEPTMU &, MOJIEKYT U

paccyMTaTh UX YMCJIOBbIC 3HAUCHUA i Temnepatyp T, u T,;
3. HANTH 3aKOH, BBIpAXKaIOIINH pacpeeIEHNE MOJIEKYJ UAECATIBbHOTO

ra3a 1o OTHOCUTEIbHBIM CKOPOCTSM f (U T ), rae u = v ;

B
4. JUISL  YKa3aHHBIX TeMIepaTyp ONpPENEeIUTh JOIK  MOJEKYI,
CKOPOCTb KOTOPBIX JIE)XUT B UHTEPBAIIE OT V, 110 V,.

l'az X cuurare wuacaIbHBIM, HE3aBUCMMO OT XapakTepa Ipoluecca
HayaJIbHOE U KOHEYHOE COCTOSIHUSI ra3a CYUTATh PABHOBECHBIMU.
UucnoBble 3HaUYEHUs MAapaMETPOB Ul pPELICHMs 3aJaud HEoO0XOAMMO
B3ITh U3 TaOJIUIEL.

3aganue Ne6
V Mosel rasa X , 3aHAMAoIIEro 00bEM V1 W HaXOIAIIETOCS IIOJI

JaBIEHUEM [0;,  MOJBEPTaeTcs  HM30XOPHOMY  HArpeBaHUIO [0
temneparypsl 1, =2 - T,. Ilocie 3T0ro ra3 noasepriu H30TePMUYECKOMY

pacIIMpeHHI0 O HauyalbHOIO JaBJIEHHS, a 3aTeM OH B pe3ylbTaTe
M300apHOTO C)KaTHsI BO3BPAIIEH B IEPBOHAYAIBHOE COCTOSIHUE.
[Toctpouts rpaduk MUKIA U OIPEACTUTH:

1. W3MECHEHUE BHYTPEHHEHM DSHEPruM rasa B  KaXIOM W3
paccMaTpUBaEMbIX TEPMOJIUHAMUYECKUX MPOLIECCOB U B LIEJIOM 3a ITUKJI,
2. paboTy raza B pacCMaTprUBaeMbIX TEPMOIMHAMUYECKHUX MPOIECCaX
H B IICJIOM 3 IIHKII,

3. KOJMYECTBO TEIUIOTHI, COOOMIEHHOE Ta3y B KaXKIOM U3
paccMaTpUBAEMBIX IPOLIECCOB U 3a LIMKJI B LIEJIOM;

4, tepmoanHamuyeckui KIT/1 nukna.

UucnoBble 3HAUEHUs MapaMeTpOB Ui pEHICHHs 3aJaud HEeoOXOAUMO
B3ITh U3 TAOJIUIIEL.

3aganue Ne7
B 6astone 06bémom V HaxoauTcsraz3 X Maccol M mpu TeMiiepaType

T . PaccmarpuBasra3 X Kak peaJIbHbIN ra3, ONPEIEIUTh:

1. BHYTPEHHEE JIaBJICHUE Ia3a;

2. JaBJIeHWE Tra3a Ha CTEHKH OallJIoOHa, CPaBHHUTH PE3YJbTAT C
JlaBIEHUEM MJEabHOIO ra3a NHpU TeX >K€ YCJOBUAX, KaKyl YacTb
JaBIIEHUs] Ta3a COCTAaBISECT JABJICHWE, OOYCJIOBIEHHOE CHJIAMHU
B3aUMOJICHCTBUS MOJIEKY?

3. 3¢ pexTUBHBINA 1UaMeTp MOJIeKyIbl raza X , COOCTBEHHBIN 00bEM
MOJIEKYIT, KaKyI0 4acTh 00bhEMa OallJIOHa COCTaBIISIET COOCTBEHHBIN 00BEM
MOJIEKYI?

4. OIPEIEIUTh BHYTPEHHIOKD JHEPrUI0 Ta3a W CPaBHUTH €€ ¢
BHYTPEHHEHN DHEPTrUel NCANIbHOIO ra3a MPH TEX K€ YCIOBUSIX;
S. BBIYHCIIUTh KPUTUYECKYIO TEMIIEPATYPY., KPUTUUECKOE aBIICHUE,

KPUTHYECKHI 00bEM U KPUTHUECKYIO TUIOTHOCTh Taza X .
YucnoBble 3HAYCHMs IMapaMeTpoOB Ui pELIeHHs 33Ja4d HEeoOXOIUMO
B35Th U3 TaOJIMIIBI.

3amanue Ne8
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3aBUCHMOCTh BEKTOpa HAMPSHKEHHOCTH AJEKTPOCTATHYECKOTO ITOJI,
CO3JaHHOTO  OOBEMHBIM  DJIGKTPUYECKUM  3apsOM,  BBIpAXKAETCs
yYpaBHEHUEM:

= a - b > c 7
E = x_zl + )7 Jj+ s k,
rae 1, ],k — eIMHUYHBIE OPTHI OCEH X,Y,Z: a, b, C — IIOCTOSIHHBIE.
Ornpenenursb:
1. 00BEMHYIO IUIOTHOCTb DIEKTPUYECKOrO 3apsja p B TOYKE

MIPOCTPAHCTBA C KOOPAUHATAMU A(Xl, Yis 21) ;

2. MOJYJIb ¥ HAIIPABJIICHUE BEKTOPA HANPS)KEHHOCTU E BTouke A;
3. cuny F B3anmopedicTBus TOUEUHOTO 3apsna (, ¢ OOBEMHBIM
3apsAOM B TOUKE A ;

4. 3HA4YCHUE IIOTCHLHANA ¢ J3TOrO IOJSA B TOYKAX: B(Xl,0,0),
C(0,y,,0), D(0,0,7,);

S. MOTECHUUAIBHYIO JHEPIUI0 B3aUMOJEHUCTBHUS TOYEYHOI'O 3apsja

O, ¢ OOBEMHBIM 3apsIOM B TOYKAX DJIEKTPOCTATHYECKOTO MOJIS

B(Xi,0,0), C(O,yl,O), D(0,0,Zl), U paboTy, COBEPHIIAEMYIO

QJICKTPUYCCKUM IIOJIEM IMPH IMEPEMCHICHUNW TOYCUYHOT'O 3apdna qO n3

TOUYKH B(Xl,0,0) B TOYKY C(O, yl,O), M3 TOYKH B(Xl,0,0) B TOUKY
D(0,0, Zl) , I3 TOUKU C(O, yl,O) B TOYKY D(0,0, 21)-

3HayeHMe IToTeHIaIa I0JIA B TOYKE Havajia KOOpJZMHAT ITPUHATH PaBHbBIM

HYJIHO: (DO = 0 YucnoBble 3HAUYCHUS mapaMeTpoOB i1 PCIICHUA 3aJa4r

He00XOIUMO B3ITh U3 TAOJIULIBI.
3amanue Ne9

IInomane O6KJ'IaI[OK IJIOCKOT'O KOHACHCATOpa S , 4 paCCTOAHUC MCIKIAY

O6KJ'Ia,Z[KaMI/I paBHO d . KOHI[GHCE[TOP 3apsaauiii - 10  Pa3sHOCTU
IIOTCHIINAJIOB Ul " OTKIIFOYHJIM OT MCTOUYHHKA HAIIPAXKCHUA, ITOCJIC YETrOo

BIUIOTHYIO K OOKJaAKaM BABUHYIM IUIACTUHY JUAJEKTPUKA C
JUAJICKTPUYECKON MPOHUIIAEMOCTBIO & .

Onpenenurs:

1. émkoctn konaencatopa C, m C, 1m0 m mocme BBeneHHA
JIMDJIEKTPUKA,;

2. SJIEKTPUYECKHHN 3apsi)l Ha OOKJIAKaX KOHIEHCATOPa;

3. pasHocth noteHuuanos U, Mexay oOkmaakamu KOHJAEHCATOpa
TOCJIE BBEJEHUS AUDJIEKTPHUKA,;

4. HANPSHKEHHOCTD 3JIEKTPOCTATHYECKOTO noJIst BHYTpH
KOHJICHCATOPa JI0 ¥ TIOCTIe BBEICHUS TUIACTHHBI IUAJICKTPUKA,

5. MIOBEPXHOCTHYIO TIOTHOCTD 3apsjia Ha OOKJIaJKax KOHJIEHCATOpa
A0 1 IIOCJIE€ BBCACHUA IIJIIACTUHBI JTUDJICKTPHUKA,

6. SHEPIHI0 KOHJEHCATOPA 0 U MOCIIE BBEIECHUS IUIIIEKTPUKA;

7. TVDJICKTPUIECKYIO BOCIPHUMYHBOCTD TUIIEKTPUKA;

8. TOJISIPU30BAHHOCTD [UIACTUHBI JUDJIEKTPUKA;

9. MMOBEPXHOCTHYIO INIOTHOCTH CBA3AHHLBIX 3apsAa0B HAa TUIJICKTPHUKE;

10. SJICKTPHUYCCKOC CMCIICHHUEC BHYTPHU IIJIACTUHBI AUIJICKTPUKA,
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11. JaBJICHUE, UCIIBITHIBAEMOE TIJIACTHHOW AMAJIEKTPUKA CO CTOPOHBI
00KJIaZIOK KOHJIEHCATOPA;

12.  paboTy, KOTOPYIO HYXKHO COBEPIIUTH IPOTUB CHJI DJICKTPHUYECKOTO
T0JIs, YTOOBI BBIHYTH JIUAJICKTPUK;
13.  ompenenuth 0OIIyI0 €MKOCTh Oaraperd KOHIEHCATOPOB, €CIU K

KOHJACHCATOPY Cl MNPUCOCIAUHUTDL IIOCJIICAOBATCIIBHO JIBa TaKHX XK€

KOHJIEHCATOPa, COEAMHEHHBIX MEXKY COOOM MapaienbHo.
UucnoBble 3HAUEHUs MapaMeTpPOB Ui PEHICHHs 3aJaud HEeoOXOAUMO
B3STh U3 TAOJIHIIBI.

3aganue Nel(
K ucrounuky toka ¢ 9/IC & u BHYTpEeHHUM
cornpotuBieHueM I mpucoenuHeHbl TpU
conporuBnenus R, R, n R; xak nokasano

Ha cxeMe. OnpenenuTs:
1. CHJIy TOKa KOPOTKOTO 3aMbIKanus |,

, o0111ee conpoTuBIeHHe R BHelIHeH Lemnu;
2. cuny Toka | BO BHEWHEW Lenw,
Hanps:xenne U~ Bo BHyTpeHHed 1enu,

HAIPsHKEHHE U Bo Bremmmeit nemu TIPH 3aMKHYTOM KJIFOU€, CHIIBI TOKa |,
, 1, |, u nanenwe mampsokennii U, U,, U, coorercTBenno na
conpotusnennax R, R, n R;;

3. TIOKA3aHKs BONBTMETPA CONMpoTuBIeHHeM R, mpu pasomkHyTOM

KIIf0Ye, OTHOCUTENBbHYIO MOrPEUIHOCTh B MOKa3aHMSIX BOJbTMETpa 0e3
yuéTa TOKa, UIYIIETO Yepe3 BOJbTMETP;
4, MOJIHYIO MOIIIHOCTh P MCTOYHMKA TOKA; MOJIE3HYIO0 MOIIIHOCTh PI7

BO BHEIIIHEI! IeNH; MaKCUMAIIbHYIO MOJIE3HY 0 MomHocTh P, ;
5. KIIJI 7 ucrounuka Toka; komuuectBo Tertotel Q, Q, u Q;,

BBIIEISAEMOE B CEKYHIY INPH TPOXOKICHUH TOKA COOTBETCTBEHHO Ha
comporusnennax R, R, n R;;

6. MOCTPOUTH TpaduK 3aBUCHUMOCTU TMAJCHUS HATPSHKCHUS U so
BHEIIHEH LIEMU OT BHEIIHETrO CONpOTHBIEHHS R, comporuBieHue R
B3ATh Kaxzable 2 Om. UucCloBbIE 3HAUEHUS MMAPAMETPOB JUISl PEIICHHS
3aJ]a9d HEOOXOAUMO B3STh U3 TAOJIHIILI.

Ne 1
Bap.
&g,B 6
F,Om |05
R,,
1 1
OM
R,.
2 2
OMm
R,.
3
OMm
R" ' 2,0
KOm

Ouenka/6aninr Kpurepuu ouenuBanus
0 Pabora BBIOTHEHA MOJNHOCTBIO, 0€3 OMmMMOOK (BO3MOXKHA OJHA HETOYHOCTH,

MARIHO OIMCKA, HE SBJISIONIASICS CICICTBHEM HETTOHHMAHUSI MaTepHalia).
PaboTa BBITIOJIHEHA MTOJHOCTHIO, HO 000CHOBAHUS LIIAT0B PEIISHUS] HEAOCTATOUHbI,

Xopowo JIONyIIeHa 0JJHa Herpy0Oast olnOKa WM BA-TPU HEA0UYETa, HE BIHUSIOUIMX HA
MTPAaBHIIBHYIO TOCJIEAOBATEIHLHOCTD PACCYKICHUH.
B pabore nonymeHo 6onee ogHoN Tpy0oit ommOku niau 6osiee ABYX-Tpex

Yooenemeopumenvno HEJI0YETOB, HO 00YJAIONINIACS BlajieeT 00s3aTeIbHBIMA YMEHHUSIMHU 110
IIPOBEPSIEMOI1 TEME.
B pabore ecth rpyOble OITMOKN B HEJOYETHI
Heyooenemeopumenvno | NJIN

KoHTposbHasi paboTa He BBIIOJIHEHA.

Kputepuu u nikajga olleHUBaHUS NOCEIAEMOCTH 3aHITHUI

[Tocemenne 3aHATHII 00YUYAIOIIUMHUCS OTPEEISIETCS B TPOLIEHTHOM COOTHOIIIEHUHT




Bbanasl Kpurepuu ouenku

15-16 nocemraemocts 75 - 100 %
12-14 nocemaeMocts 50 - 74 %
MeHbIe 12 nocemaeMoctb MmeHee 50 %

4. Kputepyuu ¥ IIKajJa OLEHUBAHHWS Pe3yJbTATOB O0OyYeHHS] MO JAUCHMILIUHE
(MomyJIr0) MPH MPOBeIEHUN NPOMEKYTOYHOI ATTECTAIIMU

KDI/ITGDI/II/I 1 IKajJa OIICHUBAHWA PC3YJIbTATOB OCBOCHHUA NHUCHUIIIMHBI C 3a4CTOM

Ecnu obyuarommiicss HaOpan 3a4eTHOE KOJUYECTBO OasIoOB COTVIACHO YCTaHOBJICHHOMY
JIMana3oHy 10 JUCIUIUIMHE (MOJIYJIIO), TO OH CUATACTCS aTTECTOBAHHBIM.

Ounenka Banisl Kpurtepnu onieHnBanus
Habpano 3aueTHOE KOJIMYECTBO OAIIIOB COrIaCHO
3aumeno 60 - 100 p
YCTaHOBIICHHOMY JIHANIa30HY
3adeTHOE KOMIMYIECTBO COTIIACHO YCTAaHOBICHHOMY
He 3aumeno MeHee 60

JTHara3oHy 0aioB He HaOpaHO

KDI/ITGDI/II/I U IMKajJda OICHUBAHUSA PE3YIbTATOB OCBOCHUSA MU CHUIIIIMHBI C 3K3aMCHOM

Jnst mucuunuH (MoAyJsiel ), 3aKaHYMBAIOIIUXCS 9K3aMEHOM, PE3yJIbTaT IPOMEKYTOUYHOM
aTTecTalliy CKJIaJpIBaeTCs U3 0aiioB, HAOPAHHBIX B XOJ€ TEKYILEr0 KOHTPOJIS U P MPOBEICHUN
JK3aMeHa:

B ®OC BkioueH CNHCOK BONPOCOB M 33JaHUM K 3K3aMEHYy MU THUIIOBOW BapHaHT
9K3aMEHAIIMOHHOTO OumieTa:

1) MarHuTHOe B3aMMOJICHCTBHE TOCTOSIHHBIX TOKOB. BEKTOp MAarHMTHOW WHIYKIIHH.
[TpuHIHMIT CyTIeprIO3UITNN MAarHUTHBIX MOJIeH. BeKTOp HANPsHKEHHOCTH MarHUTHOTO TOJIS.

2) 3akon Ammepa. BzaumopeiicTBue napanienbHbix TokoB. Cuna Jlopenna (anexkTpuueckas
Y MarHuTHasi COCTABJISIIOIINE).

3) 3akon buo-CaBapa-Jlamaca u ero npuMeHeHHE K pacyeTy MarHUTHBIX TOJIEH MPSMOTo U
KPYrOBOTO TOKa, OTPE3Ka MPOBOJIA C TOKOM.

4) Teopema o nupKkynsuu (3aKOH MOTHOTO TOKa). MarHUTHOE TMOJIe COJICHOHIa U TOPOU/A.

[Toroxk BekTOopa MarHuTHOM HMHAyKIUH. Teopema ['aycca nns marHutHoro moissd. PaGorta mo
MEPEMEIICHUIO ITPOBOJIHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM II0JI€.

5) JIBrKEHNE 3apsyKEHHBIX YaCTHULl B AJIEKTPUYECKUX U MATHUTHBIX MOJIAX.

6) MarautHoe 1osje U MarHUTHBINA AMIIOJNBHBIA MOMEHT KpyroBoro Toka. Hamarnmuenue
MarHeTUKOB. 3aBUCHUMOCTb HAaMarHMYE€HHOCTH OT HaNpsHYKEHHOCTH MArHUTHOTO — MOJIS.
HanpspkeHHOCTh MarHuTHOro mojis. CBA3b BEKTOPOB MAarHUTHOW HMHIYKIIMH, HANPSKEHHOCTH
MarHUTHOTO MOJISl © HAMarHUYEHHOCTU. 3aKOH IMOJIHOTO TOKa JUIsi MarHUTHOT'O TIOJISl B BEILIECTBE.
MarnutHas npoHMLaeMOoCTb. MarHuTHas BOCIpUMMYHMBOCTh. Kiaccudukanus MarHeTUKOB.

7) JlnamarHeTuky, MapaMarHeTUKu W ¢eppoMarHeTMKU. ['paHWyHBIE YyCIOBHS Ha
MIOBEPXHOCTU pas3zesia ABYX MarHeTukoB. I'mcrepesuc. KpuBas HamarHu4uBaHMs, OCTaTOYHAs
MHAYKIUS ¥ KoopuuTHBHas cuiia. Touka Kropu. O6beMHas II0THOCTh SHEPIMH MAarHUTHOTO OIS
B BEILECTBE.

8) OnekTtpomariuTHas wuHAYKOus. [IpaBuno Jlenna. YpaBHEHHE HJIEKTPOMArHUTHOU
uHAyKuuu. CaMonMHAyKIUsA. IHIYKTUBHOCTD COJIEHOM/A, TOPOUA. DHEPIHsl MATHUTHOTO MOJIS.
BuxpeBoe »snektpuueckoe mnosne. Tok cmemenus. Cucrtema ypaBHeHUWN Makceemia B
UHTETpaIbHOM (hopMe U (pru3nUecKHil CMBICI BXOAAIIMX B Hee ypaBHeHUH. CuctemMa ypaBHEHUI
Makcgemna B nudpepennuanbaon hopme.

9) Wntepdepennus cBera. Ilpunnun [roiirenca. KorepentHsle BonHbl. Ilomydenue
KOrepeHTHBIX Jydeil. Onrudeckas JiuuHa mytd. OnTudeckas pazHocTh xozaa. Wutepdepenius




CBETa OT JIBYX KOTE€PEHTHBIX UCTOYHHKOB: YCIOBHE MakcuMyma U MUHUMyMa. HTepdepenius
CBETa B TOHKHUX IUICHKAaX: MOJIOChl PAaBHOM TOJIIIMHBI U PABHOTO HaKJIOHA, Koyblla HeloTOHA.
[Tomyuenue untepdepenuu (meto FOnra).

10) Hudpakuus ceera. Ilpunnun [tolirenca-Openens. Meron 3o @penens: aMIuMTyaa
Pe3yJIbTUPYIOLIETr0 KoJiebaHusl, Iuionaap m-ii 30061 Openens, pagnyc BHEIIHENW TPaHUIIbI 30HbBI
Openens. Audpakius Openens (qudpakuus B cxondmmxcs jtydax). Judpakuus Ha KpyrioMm
orBepct W gaucke. udpakums Opaynarodepa (mudpakmus B MapauIedbHBIX JIydax).
Hudpaxnus va menu. Judpakuus Ha 1udpakiiMOHHON peleTKe.

11)  BsaumojeiicTBue cBera ¢ BemecTBOM. Paccesnue 3akon Pomes. Jlucmepcust cBera.
Jucnepcus noka3zaresns npejomiieHus BeuecTsa. [Ipenomiienne cBeta B mpu3Me.

12) [Tonsipuzanus ceera. [1mockocth nonsipusanuu. EcTeCTBEHHBIN U MOJSPU30BAHHBIN CBET
(;iuHeitHO M ’mmunTudecku). Crenenp nosspusanuu. 3akoH Maitoca. [lonspuzanus cera npu
OTpaXEHMHM M TMPEJIOMIICHUH Ha TpaHUIlE IBYX IUAIEKTpUKOB. 3akoH bprocrepa. [IBoitHoe
nydenpenomieHue. OOBIKHOBECHHBIN 1 HEOOBIKHOBEHHBIN JTYUH.

13)  TemaoBoe H3Iy4YeHHE M €ro XapakTepuCTUKA. OCOOCHHOCTH TEIUIOBOTO H3JTyYCHHS.
AoGcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akonsl Credana-bonbimana u cmemienus Buna.
®opmyina Panes-/xunca.

14)  KgantoBas runore3a Ilmanka. ®opmyna [lnanka i yHUBEpCadbHON (QYyHKIIMU
Kupxroda. Kantopas runoresa Jiinimreiina. 3akonsl potorddexra. Macca u ummynbe GoToHa.
Hasnenne ceeta. dpdext Komnrona.

15)  Ilnanerapuas mozeib aroma. OnbITel Pesepdopaa mo paccesHuio o-vyactuil. Mojesb
atoma Pesepdoprna, ee mpobiembl. DMIUpUUIEcKre cepraibHble (HOPMYIBI CIIEKTpa BOJIOPOJA:
Jlaitmana, banpmepa, [lamena u ap., o6o0mennas gopmyna. [loctynatsl bopa. Monens aroma
Pezepdopna-bopa.

16)  Kopmycky/asipHO—BOJHOBOU Ayanu3m marepur. ['umoresa ae bpoitnsa. Cesi3b BOJHOBBIX U
KOPILYCKYJIAPHBIX ~ XapaKTepUCTUK  MHUKpoyacTHlbl. (COOTHOIIEHHE  HEOIpeneIeHHOCTEN
[eiizenOepra nns KOOpAWHATBI M HUMITYyJIbCa, HHEPruuM W BpeMeHU. OCHOBHOE ypaBHEHUE
kBaHTOBOU Mexanuku. O61ee ypasuenue llpenunrepa u ero “craryc”. Ypasuenue [lIpenunrepa
JUISL CTAIMOHApHBIX cocTossHUM. CoOcTBeHHBIE (YHKIMH, COOCTBEHHBIE 3HAUEHUS DHEPIHH.
Yactuia B OJAHOMEpPHON NPSMOYTOJbHOW TMOTEHIIMATBHOM sIME C OECKOHEYHO BBICOKUMH
CTCHKaMH.

TunoBoi BApMAHT 3K3aMeHALMOHHOI0 OMJieTa:

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON
®EJEPALINU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUYPEXJIEHUE BBICIIIEI'O OFPASOBAHUSA
«MYPMAHCKHNU APKTUYECKHNU YHUBEPCUTET»

I/IHCTI/ITVT HHTCIIJICKTYAJIBbHBIX CUCTEM U III/ICbDOBI)IX TEXHOJOTHI
HanmeHoBaHHe CTPYKTYypHOTO HOApa3eIeHUS

Kadenpa Boiciieit MareMaTHK U GUUKH
HanmenoBanue kagenpsl
Hamnpasnenue u HanpaBieHHOCTH (podwmins) nmoarorosku 27.03.05. HHOBaTHKA
3K3AMEHAIIMOHHBIN BUJIET Ne 1
1o yueOHOM nucnuruinHe Gu3nuka
1. Teoperuueckuii Bompoc Nel. 3akon buo-Capapa-Jlamnaca u ero mpumeHeHue K
pacyeTy MarHUTHBIX TTOJICH.
2. Teopernyeckuii Bompoc Ne2. HMHTepdepeHiys cBeTa B TOHKHUX IUICHKAaX: MOJOCHI
PaBHOH TOJIIIMHEI ¥ PABHOTO HAKJIOHA, Kosblla HeroTOHA.
3. Teopernueckuii Bonpoc Ne3. KBanroBas runoresa DiiHinTeiHa. 3akoHbl (hoTodhdekTa.

3aBenyroumii  kadeapoit BMud / JleButec B.B./
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Ouenka KpuTtepuu oueHKH 0TBETA HA IK3aMeHe

OOyuarommiics TITy00KO U IMIPOYHO YCBOWI IPOTPAMMHBIN MaTepHall, HCUePIBIBAIOIIE,
MIOCIIEI0BATEINILHO, YETKO U JIOTHUECKH CTPOWHO €r0 U3JIaracT, yMeeT TECHO YBA3bIBATh
TEOPHIO C TPAKTUKOW, HE 3aTPyNHSIETCS C OTBETOM IIPU BHIOM3MEHEHHH BOIPOCA.
Brameer cmenumanbsHOW TEPMUHOJOTHEH, AEMOHCTPHUPYET OOIIYI0 SPYIUIHIO B
NpeAMETHOW  00NacTH, WCIOJB3YeT IIpU  OTBET€ CCBUIKM Ha  Marepuai
CIeIHAIN3UPOBAHHBIX ICTOYHUKOB, B TOM uHnciie Ha VIHTepHEeT-pecypehl.
OOyyaromuiicst TBEpJIO 3HAET MaTepuall, IPaMOTHO U IO CYLIECTBY M3JIaraeT ero, He
JIOIyCKasl CyIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, BIIA/ICET CHEHUATILHOM
Xopowio TEpMHUHOJIOTHEH HA JOCTAaTOYHOM YPOBHE; MOTYT BO3HUKHYTH 3aTPyIHEHHUS IpH
OTBETE HAa YTOYHSIOUIME BOIPOCHI [0 pPaccMaTpUBaeMOH TeMe; B IIEJIOM
JEMOHCTPHPYET OOIIYI0 IPYAUITHIO B IPEIMETHOHM 0071aCTH.

OOyy9arommiicss UMeeT 3HaHUS TONBKO OCHOBHOTO MaTepualia, HO HE YCBOWJI €ro
JeTalei, 10ITyCcKaeT HETOYHOCTH, HEAOCTATOYHO TIPaBUIIbHBIE (POPMYINPOBKH, TIOXO
BIAZICET CIEHHUATbHOW TEPMHHOJOTHEH, NOMYCKaeT CYNIECTBEHHBIC OLIMOKH IPH
OTBETE, HEIOCTATOYHO OPUEHTHPYETCSI B HICTOYHMKAX CIICIHAIN3UPOBAHHbBIX 3HAHUH.
OOy4aromuiicst He 3HAeT 3HAYUTENIFHOM YaCTH MPOTrPaMMHOI0 MaTepHaa, JOMyCKaeT
CYIIECTBEHHbIE OIINOKN, HAPYIICHHS JIOTHIECKON MOCIIEA0BATEILHOCTH B H3JI0KEHUH
Heyodoenemeopumenvno | IpOrpaMMHOTO  MaTepHana, HE BIIaAeeT CICNUHAJbHONH TEpPMUHOJNOTHEH, He
OPUCHTUPYETCA B UICTOYHHUKAX CHICHUATIN3UPOBAHHBIX 3HAHUM.

Her oTBeTa Ha mOCTaBIEHHBIN BOIPOC.

Omauuno

Yooenemeopumenvno

Onenka, moJiydeHHas Ha 3K3aMeHe, nepeBoauTcs B Oambl («5» - 20 6amos, «4» - 15
6aiuoB, «3» - 10 6amioB) u cymMmmupyercs ¢ 6ajsiaMu, HaOpaHHBIMH B XOJI€ TEKYILIETO KOHTPOJIS.

CymmapHble 0aJLIbl

HroroBasi oueHka mno Mo TUCHHILTHHE Kpurtepuu oneHuBanus
AUCHUIINHE (MOAYJIIO) (MoayJI10), B TOM
qHCIe

BrImtonHeHEI Bce KOHTPOJIbHBIC TOYKH TCKYIIETO KOHTPOJIA

Omauuno 91-100
Ha BBICOKOM YpOBHE. DK3aMeH CllaH
BrimojiHEHBI BCe KOHTPOJIBHBIE TOYKH TEK HIero KOHTPOJIA.
Xopowo 81-90 P Y p
DK3aMeH C/IaH
KOH OJIBHBIC TOYKH BBIIIOJIHEHBI B HCIIOJTHOM 061>eMe.
Yooenemeopumenvno 70- 80 P
DK3aMeH C/IaH
Heyodoenemeopumenvno 69 u MmeHee KoHTpobHBIE TOYKH HE BBITIOJHEHBI UJIM HE CAAH dK3aMeH

5. 3ajaHusl IMArHOCTHYeCKOW padoThl /Ui OLEHKH pe3yJbTaToB O0y4YeHHs IO
AUCHUILINHE (MOAYJII0) B PAMKaX BHYTPeHHell U BHellIHell He3aBHCUMOI OlleHKH KavecTBa
o0pa3zoBaHus

®OC comepxuT 3amaHus Il OICHWBAHWS 3HAHWWA, YMEHUHW W  HaBBIKOB,
JIEMOHCTPHUPYIOUIUX YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIUNA U HHAUKATOPOB X JOCTHKECHUS
B IIPOLIECCE OCBOCHMSI TUCLUIUIMHBI (MOAYIIA).

KommiekT 3aanuii pa3paboTan TakuM 00pa3oM, YTOOBI OCYIECTBUTH MPOLEYPY OLEHKH
KaX/I0M KOMIIeTeHLMH, (opMUPYEeMBIX TUCHMIUIMHOM (Moayiem), y oOywaromerocs B
MUChMEHHOU (hopMme.

CopepxaHre KOMITJIEKTa 33JaHUI BKJIIOUAET: TECTOBbIE 3a/1aHNUs, PACUETHBIE 3a/]auH.

KommekT 3aganuii 1MarHocTH4YecKoi padoTsl

OIIK-1
1 Ykaxure pa3Mepbl BETUYMHBI, OTJIIOKEHHOW Ha IIKaJle IITaHT€HIUPKYJIs, IPUBEAEHHOTO HUXKE Ha
PHCYHKE.




A. 20,0 MM
Bb. 20,5 mm
B. 20,3 mm
I'. 20,4 mm
OtBer: B

licrym.org

MIyIbc MaTepHanbHOM TOUKHM M3MeHsieTcs 1o 3akoHy p = 10tl + 3t%)" ((kr-m)/c). Moxynn
CHJIBI, ICHCTBYIOIIIEH HA TOUKY B MOMEHT BpeMEHH 4 CeKyH[Ibl, paBeH. . .

OtBer: 26 H

PaccmarpuBaroTcst Tpu Tena OAMHAKOBOM Macchl: AUCK, TOHKOCTEHHAs! TpyOa M CIUIOIIHOW miap.
Pagunycel mapa 1 OCHOBaHMH IUCKa M TPyObl OAMHAKOBHI. BepHbIM U1 MOMEHTOB MHEPLUHU
paccMaTpUBAEMBbIX T€JI OTHOCUTENIBHO YKa3aHHBIX OCEl SIBJACTCH COOTHOLICHHE. ..

AJs <], <] |

b. J3<J1 <), 2 3
B. 1 <J;<J3 &

L. 3</i=];

OtBeT: A

!
Tpyda [Tap

CpenHsag KMHETHYECKas SHEPT sl MOJIEKYIIbI HJI€AJIbHOTO ra3a Ipu Temrneparype T paBHa € =
i L . ; ; ; . .
EkT v U= locr + Igp + 2ion s THE Inoery Lgp M Ixon~ YUCIIO CTETIEHEN CBOOOIBI

MOCTYIATEIbHOTO, BPAIATEILHOTO M KOJIe0aTeIbHOrO ABMKEH I MoJeKyIbl. J{iis renust (He)
YHCIO PAaBHO ...

A7
b. 1
B. 5
Ir.3
OtBer: I

Ha mnporton, awkymmiics co ckopocTbio 107 M/C B OZHOPOIHOM MAarHUTHOM TIOJIE
MEPIEHANKYJISIPHO JIMHUSAM WHAYKUWH, JEHCTBYET CHIIa 0,32:10? H. Kaxosa UHAYKIUS
MAarHUTHOTO TOJIs?

OtBer: 0,2 Tn

Ecnu heppomarHeTvk HarpeTh 10 TEMIIEPATyphl, IpeBbIatoiieii Temneparypy Kropwu, 10 ...
A. oH moTepsieT peppoMarHUTHBIE CBOKCTBA

Bb. ero MarHuTHBIC CBOMCTBA HE3HAYUTEIHHO OCIIA0HYT

B. ero marHuTHBIE CBOWCTBA HE3HAYUTENHHO YCHIISATCS

I'. ero MarHMTHBIC CBOMCTBA HE M3MEHSTCS

OTtBeT: A

[Ipu BEIABUTAHUY M3 KATYIIIKA TOCTOSIHHOTO MarHWTa B HEM BO3HUKAET JECKTPUICCKUH TOK. ITO
SIBIICHUE ...

A. UHIYKTUBHOCTH

b. marauTHO# MHAYKUIUN

B. a5iekTpoMarauTHON MHAYKIHUA




I. SHGKTpOCTaTHqCCKOﬁ WHAYKIUA

OTtBeT: B

MOIIHOCTH TEIUIOBOTO M3AYYCHHUS OT OJMHAKOBBIX UEPHBIX MIAPOB, HATPETHIX JO TEMIIEPATYP
T:1=100 K u T>=200 K otnuuatorcs B ... pa3(a).
OTtger: 16

Kakoii umnynbc y ¢potona, sHeprus KoToporo paBHa 3 3B?

Oreer: 1,6:1027 —M

10

CTaHI/IOHapHI)IM YpPaBHCHHUEM H_[peHI/IHI‘ cpa Ijd JIMHEHHOT'O rapMOHUYCCKOr0 OCHHUIIIIATOPA
SABJISICTCA YPaBHCHHUE. ..

d>yp  2m .
At aE B =0

d“yp . 2m mwg o _
B. SL+ 22 (E -T2y =0
B. iy +uU Oy =ih e
A+ UGy Y =iny
r 22+ 2 (E+ 2 )y =0

4TTEGT
OtBer: b

OIIK-2

[IpuBenute hopMyiry s pacueTa CpeAHCKBAIPATHYHON MOTPEITHOCTH CPETHET0 3HAUCHHUS CCPUH
HPSIMBIX U3MEPEHUH.

A 5, =2 100y

(X)

Z::l(X—Xi)Z
n-(n-1)

B. &; =(X)+AX

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

Otger: B

b. Oy =

Ha pucynke TpHBE/ICH rpauK 3aBUCUMOCTH CKOPOCTH TOUKH ), M/C
TCJIa, HaxXOoJAIICHUCA Ha paCCTOHHI/II/I 10 CM OT OCHu, OT 4
BpEMEHH t. YTII0BOE YCKOPEHHUE Tela pPaBHo. ..

OTtBer: 5

0 2 4 6 tc

Onpenenure B Kakod IOCIEAOBATENILHOCTA BO3PACTA€T KWHETHUYECKAsh SHEPTUsl BpallleHUs
CIICAYIOIINX Tell, KATANIMXCS 0€3 CKOJBKEHUS, €CITU UX PATUYChl U MACCa OJTUHAKOBBI:

A. CIUTOUTHOW IMIUHAD

b. map

B. o6pyu

Oteet: BAB

Ha KaKAYyH0 CTCIICHb CBO6OI[BI ABWIKCHUSA MOJICKYJIbI ITPUXOAUTCA OAMHAKOBAsl SHCPIrusa paBHAsA
1
=kT. HpI/I YCJI0BHUHU, YTO MUMCHOT MECTO BCC€ BUIBI JABWXCHUA, CPCAHAA KMHETUYCCKas SHECPrus
2

MOJIeKyJIBI a30Ta (N, ) paBHa ...
A. 5/2kT

b. 7/2kT

B. 3/2kT

I'. 3kT

OTtBer: A

Onpenenure AMWHY AaKTHBHOM YacTH MPSIMOJIMHEHHOTO TIPOBOJHHMKA, IIOMEIIEHHOTO B
oJlHOposiHOe MarHuTHoe nosie ¢ mHaykmued 400 Tn, ecim Ha Hero nerctByer cuia 100 H.




IIpoBoaHMK pacmoniokeH moja yriioMm 30° K JMHUSM WHAYKIIUH MAarHUTHOTO TIONS, CHJia TOKa B
MIPOBOJTHUKE 2 A.
OTtBer: 0,25 M

DeppoOMarHeTUK — 31O ...

A. CUIbHOMAarHuTHbIE BEIIECTBA

b. cnabomarauTtHble BelecTBa

B. cunbHOMarHuTHBIE BEIECTBA U CIIA0OMarHUTHBIC BEILICCTBA

OTtBeT: A

B xarymke ¢ uagyktuBHOCTBhIO 0,6 I'm cuma toka 20 A. KakoBa 3HEprusi MarHUTHOTO MOJIS
KaTYIIKU:

A. 12 JIx

b. 120 Ox

B. 1,2 Ix

I. 0,12 Ix

Otser: b

Temnepatypa aOCONIOTHO 4YE€pHOrO Teja yBeNWYWiIach B 2 pasa. Kak wu3MeHunach ero
SHEPreTHYEeCKasi CBEeTHMOCTH?

OrtBer: 16

Kak m3MeHUTCS 3ammparoliee HanpsoKeHHe, eCIM YacTOTy CBeTa YBEIHUUTh B 2 pasza? PaGoroii
BBIX0/Ia DJIEKTPOHA U3 MeTaJlia MPEeHeOpedb.

OTBer: yBeqn4nTCs B 2 pa3a

10

Crauunonaproe ypasaenue lllpenunrepa B 001ieM cirydae HMeeT BH:
2
Vi + h—rzn (E — U)y = 0, rne U-noTeHIMaNbHAsI SHEPI sl MUKPOYACTHUILIBI.

DJIeKTPOHY B aTOME BOJIOPOZA COOTBETCTBYET ypaBHEHHUE. . .

d%y . 2m A
A.?X;I-FFEI,D—O;

ap  zmipn  mwg, 2 —
b. dx2+h2(E 2 x)l/J—O

h? _i Oy
B. %AIIJ +U(x,y, Z,Zt)ll) =ih o
d“y  2m ze _
L. W-FF(E +47t£0r)¢ =0
OtBer: T




