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1. Kputepun u cpeacTBa OLleHUBAHUA KOMIETEHINH U HHINKATOPOB UX J0CTHKEeHUsI, GopMHUPYyeMBbIX JUCHUIJIMHONH (MOTyJI€M)

Koa n Pe3ysbTaThl 00y4eHUs IO AUCHUILINHE (MOIYJIIO)

Koan HaNMEeHOBAaHHUE OueHo4yHbIe cpeAcTBa
HAUMEHOBaHUeE HHAMKATOPAa(0B) OueHoYHbIE CpeICTBA NPOMEKYTOYHOI
KOMIIeTeHII U JAOCTHAKCHUS TeKyIero KOHTPOJIst aTTecTaluu

3uamo Ymems Bnaoemw
KOMIIeTeHIIUH
NIO-1onxka - OCHOBHBIC MOHATHUS, | - BBIABIATH - HaBBIKaMHU
3HaeT OCHOBBI 3aKOHBI, MOJCTH U ¢busnyecKyro HCTIONB30BaHUS Moieneit
MaTeMaTuKy, GU3UKH, | METOJbI PU3uKH, CYIIHOCTb SIBJICHUH U Y METO/I0B (DU3UKH NIPU
BBIUNCIIUTEIEHON HCTIOJb3yeMBbIe TIPU MIPOIIECCOB, uccieJ0BaHUU 00BEKTOB
TEXHUKH U pEILICHUH 33139 HCTIONb3YEMBIX TPH npodeccrnoHanbHOM
MIPOTPaMMHPOBAHUS. | MEXAaHUKH, pEIICHUH 3a1aq JIeSTEIILHOCTH.
NO-20nx1 TEPMOTUHAMHUKH, MEXaHUKH,
OTK-1 CnocobeH pemats JJIEKTPUYECTBA U TEepMOANHAMUKH,
Crioco 6leH CTaHAApTHBIE MarHeTu3Ma, ONTHKH, | 3JIEKTPUYECTBA U
HDHMCHSTE npodeccruoHaNBHbIE KBaHTOBOM MEXaHWKH | MAarHETH3Ma, OTTHKH,
P 3a1a4u ¢ U aTOMHO# (PU3UKH. KBaHTOBOU MEXaHUKU U
€CTECTBEHHOHAYYH .
e 1 IIPUMEHEHUEM aTOMHOH (HU3HKH.
€CTECTBEHHOHAYUHBIX
0O0IIenH)XEeHEPHBIE
1 O0IEeNH)KEHEPHBIX
3HAHUS, METOJIBI . .
3HaHUil, METOIOB - KOMIUIEKT 3aaHui IS
MaTEeMaTHYECKOTO
MaTeMaTHIecKoro BBINOJTHEHHS J1a00PaTOPHBIX
aHaNM3a u DK3aMeHaI[OHHBIE
aHanm3a u 1 TIPAaKTHYECKHUX paboT;
MOJICTIMPOBAHNUS B Ouners
MO/JIETTMPOBAHHSI. - THIIOBBIE 331aHUS 10
npodeccroHanbHO PesynbraThl TeKyIero
o HU-30mk-1 BapuaHTaM JUIsl BBITIOJHEHUS
i eSITeIbHOCTH. KOHTPOJIS

BJ'IaZ[eCT HaBBbIKaMH

TEOPETHIECKOTO 1

IKCTIEPUMEHTAIBHOTO

HCCIIeJOBAHUS

00BEKTOB

npodeccruoHaTbHOM

JIeSTeIILHOCTH.
OIIK-3. NUA-1lonks - METOJIbI ¥ CPEACTBA | - POBOJINUTH - HaBBIKaMH ITPOBEICHUS
CnocobeH B chepe | 3Haer cnenuduky ¢busIecKnx 9KCTIEpUMEHTAIbHbIE 9KCIIEPUMEHTAIIBHBIX
CBOECH METOJIOB U CPEZICTB n3MepeHni, HCCIIEJOBAHUS U HCCIIEeJOBAaHUH U
npodeCCHOHANIBHO | TEXHHUYECKHUX UCTIONIb3YEMBIX B n3MepeHus, n3MepeHui, 00paboTKu
I e TeNbHOCTH n3MepeHui B cdepe cdepe cBoeit o0pabaTbIBaTh 1 U MpEeCTaBICHUs
MPOBOIUTH cBoei npodeccHoHaIBLHOM MIPEACTaBIAT MOJYYCHHBIX JJaHHBIX.
U3MEpPEHUs U po¢eCCHOHATBHOM JeSITeTBHOCTH. MTOJTy9ICHHBIE JaHHBIE C
HaOJIIOICHU S, JIESITSIILHOCTH. Y4eTOM CTIen(DUKHI

pacueTHO-TpaduIecKoit
paboTEI.




00pabatTbIBaTh U
NPEJICTABIISATh
IKCIEPUMEHTATBH
bl€ IaHHBIC
pe3yNbTaThl
WCIIBITAaHUH.

UI-20nx-3

Cnoco0eH npoBOJHTh
IKCIICPHUMEHTAJIbHBIE
HCCIICIOBAHHUS
U3MEpeHHs,
o0OpabaTeIBaTh U
NPENCTaBIATh
MOJTy4eHHEIE JaHHbIC
C y4eTOM cHenuuKu
METOAOB U MPOBOJUTH
OKCIICPUMEHTAJIbHBIC
HUCCIICAOBAHUA U
HU3MEpEHHS,
00pabaThIBaTh U
NPENCTaBIATh
NOJTyYEeHHBIE JaHHbIC
C y4eTOM cHenuduKH
METOJIOB U CPE/ICTB
¢dusmIecKux
u3MepeHuit B chepe
cBoel
poeCCHOHATBHOM
JIeSTeIILHOCTH.
CpCACTB TEXHUYCCKUX
u3Mepenuii B chepe
cBoeH
npodecCHOHATBHON
JeSATEITEHOCTH.
NA-3onk-s

CnocobeH npoBOJHTh
9KCIIEPHUMEHTAIBHBIX
HUCCIIEIOBAHUN U
HU3MepeHui,
00paboTKy U
Npe/ICTaBICHNUS
TIOJTYYCHHBIX TaHHBIX.

METOJIOB U CPEJICTB
¢usndeckux
n3MepeHuii B cepe
cBOEH
po¢eCCHOHATBHOM
JEATETbHOCTH.




2. OueHka ypoBHs cGOPMHUPOBAHHOCTH KOMIMETEHIUI (MHINKATOPOB UX JIOCTHKEHH)

Ilokazarenu
OLlEHUBAHUS
KOMIIeTeHIn i
(MHIMKATOPOB
X JOCTHKEHHS)

IIxaJjia 1 KPpUTEPHHU OLEHKHU YPOBHs COPMHUPOBAHHOCTH KOMIIETEHIMH (MHAUKATOPOB MX A0CTUKEHH)

Hwu:xe moporosoro
(«HEY008IeMBOPUMENBHOY)

IHoporosbrii
(«y0o81emeopumenvHo»)

IIpoaBuHYTHII
(«xopowioy)

Boicokmii
(«omauuno»)

YpoBeHb 3HAHUN HUXKE

MuyHHUMAaNIBbHO AOMYCTUMBIN YPOBEHD

YpoBeHs 3HaHUIT B 00BEME,

YpoBeHs 3HaHUI B 00BEME,

IonnoTa N . COOTBETCTBYIOLIEM ITpOrpaMMe
. MHHUMAJIBHBIX TPEOOBaHUI. 3HAHMH. COOTBETCTBYIOIIEM IIpOrpaMMme
3HAHUH HOATOTOBKH.
Wmenu mecTo rpyOble OMINOKH. Jlony1eHsl He rpyOble OIIHOKH. MOJTOTOBKH.
Jlony1eHbl HEeKOTOPbIe HOIPELIHOCTH.
[TponeMoHCTPUPOBaHBI OCHOBHBIC [IponeMOHCTPUPOBaHBI BCE OCHOBHBIC
P TpHp [IponeMOHCTPUPOBaHBI BCE OCHOBHBIE P PHP
YMEHHUS. YMEHHUSI.
[Ipu BBITIOTHEHUH CTAHAAPTHBIX YMEHHUSI.
. BeinonHeHb! TUIIOBBIE 3aJaHUS C HE BeirosiHeHbI Bce OCHOBHBIE
Hamuuue 3aJJaHuil He POJIEMOHCTPHPOBAHBI BeInosHeHB! Bce OCHOBHBIE 331aHUs C
. rpyObIMHU OIINOKaMHU. JIOTIOJTHUTENbHBIE 3aJaHus 0e3 OIUOOK 1
yMeHmii OCHOBHBIE YMEHHSI. HEKOTOPBIMH MOTPEITHOCTSMH. .
BeInonHeHs! Bee 3a1aHus, HO HE B MOTPEIIHOCTEH.
Hmenn Mecto rpyObie OIITHOKH. BEINOHEHBI Bee 3a1aHus B IOJHOM
HOJIHOM 00BeMe (OTCYTCTBYIOT R 3a/1aHUs BEIIIOTHEHBI B TIOJTHOM 00BeMe
00BEMeE, HO HEKOTOPBIE C HEJJOUSTAMH.
TOSICHEHUSI, HETIOJIHBIC BBIBOJIBI) 0e3 HeI0YeTOB.
[IponeMoHCTPHPOBaHBI Bce OCHOBHEIE
YMEHHUSL.
Hanmume [Ipu BEINOJIHEHUH CTaHAAPTHBIX NMeeTcst MUHUMAabHBIA HA00D [poaemoHcTpHpOBaHbl 6a30BbIC BEINOTHEHBI BCe OCHOBHBIC H
HABLIKOB 3a/IaHUil He TIPOICMOHCTPUPOBAHbl | HABBIKOB ISl BBINOHECHHS HaBBIKH IIPH BBINOJIHEHUH JOTIOJTHUTENBHBIC 3aJaHuUs 0e3 OIHO0K 1

(BaaaeHNe ONBITOM)

6a30BbIC HABBIKH.
Nwmenu mecTo rpy0bIe OMTHOKH.

CTaHIapTHBIX 3a):[aH1/1171 C HCKOTOPBIMHU
HCI04YCTAMU.

CTaHJAAPTHBIX Sa}IaHI/If/'I C HCKOTOPBIMH
HCJI0UCTaMU.

HOTPEIIHOCTEH.
IIponemMoHCTpUpPOBaH TBOPUECKU I
MOJXO0JI K PELICHUIO HECTaHAaPTHBIX
3a1ad4.

XapakTepucTuka
copmupoBaHHOCTH
KOMIeTeHIInN

Komnerennuu gaxTuyecku He
c(OpMHUPOBaHBbI.

Nmeromuxcs 3HaHUM, yMEHUIH,
HaBBIKOB HEZOCTATOUHO IS
peLIeHus MPAaKTHYECKUX
(mpodeccrnoHaNbHBIX) 3a/1a4.
Wi

3adyeTHOe KOJMYEeCTBO OaIOB HE
HaOpaHO COTIIACHO
YCTaHOBJICHHOMY JIMANa30Hy

CdhopMUpOBaHHOCTH KOMIIETEHIIHIHA
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeromuxcs 3HaHUH, yMEHHH,
HaBBIKOB B [IEJIOM JOCTAaTOYHO /IS
peLIeHUsI MPAaKTHYECKNX
(npodeccnoHanbHBIX) 3a/1a4.

NI

Habpano 3aueTHOE KONMHMYIECTBO OAIIIOB
COIJIACHO YCTAHOBJICHHOMY JIHAINa3oHy

CdopMupoBaHHOCTH KOMIIETSHIIHIA B
[IEJIOM COOTBETCTBYET TPEOOBAHUSM.
Nmeromuxcs 3HaHUM, yMEHHUIH,
HABBIKOB JIOCTaTOYHO JIJISI PEIICHHUS
CTaHIAPTHBIX MPO(PECCHOHATBHBIX
3aaud.

nim

Habpano 3ageTHOE KOIH4YECTBO OaIOB
COTJIACHO YCTaHOBJIICHHOMY JHAIa30Hy

ChopMUpOBaHHOCTH KOMITETCHIIHIA
MOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Nmeromuxcs 3HaHUM, yMEHHM, HAaBBIKOB
B MIOJTHOM Mepe JOCTATOYHO ISt
pelICHUs CIOXKHBIX, B TOM YHCIIE
HECTaHIAPTHBIX, TPO(PECCHOHATEHBIX
3amad.

W

Ha6pano 3a4eTHOE KOTUIECTBO OAIIOB
COTJIACHO YCTAHOBJICHHOMY JMAIa30HYy




3. Kputepun u mkaja oneHMBaHUs 32IaHUI TEKYIIIEr0o KOHTPOJIsI

3.1 Kputepun_u mkaja olleHUBaHUS JIAOOPATOPHBIX/TIPAKTHYECKUX PAOOT

[lepeuens maOOPATOPHBIX/IPAKTHUECKUX pPAOOT, OMHCAHHWE TOPSIKA BBINOJHCHUS H

3alUThl PaboThl, TPeOOBaHUS K pe3yabTaTaM padOThl, CTPYKTYpPE U COJEP)KAaHHIO OTYETa U T. II.

MPEJCTaBICHBl B METOJUYECKMX MaTepHuajax [0 OCBOCHHIO AUCHMILIUHBI (MOIyNs) U B
3neKTpoHHOM Kypce B DIOC MAY.

Onenka/0aninl

KpuTtepun onenuBanusi

Omauuno

3anaHue BBITIOJIHEHO TIOJTHOCTBIO u MPAaBUIIBHO. Otuer o
11a00paTOPHOM/IPAKTHYECKOH paboTe MOJATrOTOBIEH KaYeCTBEHHO B COOTBETCTBHHU C
TpeboBaHnAMH. [10THOTa OTBETOB Ha BONIPOCHI IPEMOAABATEIS [P 3aIIUTE PaOOTHI.

Xopowo

3anaHI/1e BBIIIOJTHCHO IIOJTHOCTBXO, HO HET AOCTATOYHOTO 00OCHOBAaHHS WIIH pu
BEPHOM PpEHICHHH AONYyHI€CHA HE3HAYUTCIbHAsA OI.HI/I6Ka, HC BIMAIOIIAA Ha
MPAaBUJIbHYIO ITOCICA0BATCIIBHOCTD paccymz{eHHi’I. Bee Tp€6OBaHI/IH, NpCABABIIACMBIC
K pa60Te, BBITTIOJITHCHBI.

Yooenemeopumenvno

3agaHus BBHIOJHEHBl YaCTHYHO C OHMIMOKaMH. J[eMOHCTpHpYeT cpeqHHH YpOBEHBb
BBIIIOJIHEHHU 3aJaHUs Ha JabOpaTOpPHYIO/TIPakTHUECKylo padory. boipmmHCTBO
TpeOOBaHUH, IPEIBABISIEMBIX K 33/1aHHIO, BBITIOJIHEHBI.

Heyooenemeopumenvno

3aHaHI/Ie BBIITOJTHEHO CO 3HAYUTEIbLHBIM KOJIHYECTBOM OLINOOK HA HU3KOM YpPOBHE.
Mmnorue Tpe60BaHI/I$[, MNpCABABIIACMBIC K 3a/IaHUIO, HE BBIIIOJIHCHBI.

N

3aHaHI/Ie HC BBIITIOJIHCHO.

3.2 CDOpMLI TEKYIICTO KOHTPOJIS YCIICBAEMOCTHU

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

PacquHo-rpa(queCKHe pa6OTI>I, PCKOMCHAAHNH 110 HMX BBIITOJHCHHUIO IMPCIACTABJICHLI B
MCETOANYCCKUX MATCpUalaX IO OCBOCHHUIO AHUCHUIIINHBI (MO,I[y.]'IfI) U B DJICKTPOHHOM KYpCC B

SUOC MAY.

B ®OC BxitoueH TUIIOBOM BapUaHT pacyeTHO-Tpaduyeckoil paboThl.

PacuerHo-rpajduueckas padora Ne 1

«Pusnveckne 0CHOBLI MEXaHUKH. MO.]'leKy.]'lﬂpHaﬂ (lmsmca U TEpMOAUHAMHUKA.

uiekTpocTaTuKA. [I0CTOSIHHBIN 3JIEKTPHYECKUI TOK»

3aganme Nel Ne
Paauyc-BEKTOp MaTEpHANbHON TOYKH OTHOCHTENLHO Hadaua KOOPIMHAT Bap. 1
M3MEHSETCS CO BPEMEHEM T10 3aKOHY 7 = btl + ct?]. b, w/c 1.0
1. HalTH ypaBHEHHE TPACKTOPUH JIBHKEHUS TOUKH; 7
2. OCTPOUTH rpadyK TPAeKTOPHH TOUKU B MPOMEKYTOK BpeMeHn oT | mle 2.0
t =0 mot,=5,c,;
3. ONpPENENUTh MOJAYJIb CKOPOCTH TOYKA B Hadale KOOPAMHAT
(%00 ¥o)5
4. ONpPENENUTh MOIYJIHM TAHI€HIMAIBHOTO, HOPMAIBHOIO M IOJHOTO

YCKOpEHMI TOUKH B Hadajie koopauHat (x, =0,y , =0);

5. OMPCACIIUTL PAANYC KPHUBU3HBI TPACKTOPUHU TOYKHM B Ha4daJIC

KOOpAMHAT (X,,Y, ).

YucnoBble 3HAYSCHUS napamMeTpoOB JIAd PCIICHUA 3aJa4n HCO6XO,Z[I/IMO B3ATb

U3 TaOJINIIEL.




3ananue Ne2
TBépnoe Teno BpamaeTcs BOKPYT HEMOJABIXKHOM OCH Z TIO 3aKOHY:

p=a-t—b-t°.

1. KaKOB XapaKTCp ABUIKCHHA 2TOTO Tena?

2. ONPEACIUTh MOAYJIU YIJIOBOM CKOPOCTH @ U YIIIOBOIO YCKOPEHHS
& TClla, IIOJIHOE YHCIIO O60p0TOB N , COBepH_IéHHBIX TECJIIOM 3a BpEMi
t = 5,¢;

3. OMpeaAciInTb MOMCHT BPECMCHU t KOoraa HallpaBJICHUC BpallCHUSA

29
TeJa U3MEHSIETCS Ha IPOTUBOIOJIOKHOE;
4. MOCTPOUTH TpadUK 3aBHCUMOCTH YIJIOBOM CKOPOCTU U YIJIOBOTO
YCKOPEHHUS TeJia OT BPEMEHHU;

5. YKa3aTb OTHOCHUTECJIIbHOC HAIIPABJIICHUEC BEKTOPOB erIOBOﬁ CKOpOCTH

@ W YTJIOBOT'O YCKOPEHUS & .
UwucoBbIie 3HAUCHUS MTAPAMETPOB JIJIS PEIICHUS 33]]a9i HEOOXOIUMO B3SITh
w3 TaOJIULIB.

3aganue Ne3

Ha o6ox MaxoBuka B popMe OJHOPOJHOTO CILIOIIHOTO JMCKA Maccod m,
U paguycoM R HaMmoTaHa JIErKas HUTb, K KOHIy KOTOPOM IPHUKPEIUIEH

5-t2

rpy3 Maccoi m,. VYpaBHEHUE BpaIllEHHs MaXOBHMKA: ¢ = Jo
Hayaja BpalleHUs] MaXOBUKa BbICOTA I'Py3a HaJl MOJIOM cocTaBisia h .
Onpenenurs:

1. TaHI'€HIIMAJIBHOE YCKOPEHUE U JIMHEHHYIO CKOPOCTh, HOPMAJILHOE U
IIOJTHOE YCKOpPEHMs Touek 000/1a MaxOBHMKa, BpeMsl OIYCKaHHs rpy3a 0
110J1a, KHHETUYECKYIO SHEPTHIO TPy3a B MOMEHT yzapa O MOJI;

2. YIJI0BYIO CKOPOCTB M YITIOBOE€ YCKOPEHUE MaXOBHUKA;

3. CWIIy HAaTSDKEHHUS HUTH C TPY30M, pabOTy CHIIBI HATSHKEHUS TI0
OITYCKaHHIO Ipy3a Ha I0J;

4, MOMCHT CHJIBI HATAKCHHUA HUTU MaXOBHKA, €O MOMCHT UMITYJIbCa U
MOMEHT MHEPLIMM MaXxOBHKa, KHNHETUUECKYIO SHEPTHIO MAXOBHUKA;

S. HaIlpaBJICHUsI BEKTOPOB YIJIOBOM CKOPOCTH, YITIOBOTO YCKOPEHUS,

MOMEHTa CHJIBI 1 MOMEHTA UMITYJIbCa MaXOBHKA.
UwucoBbie 3HAUCHUS TTAPAMETPOB IS PEIICHUS 33]]a9d HEOOXOIUMO B3SITh
13 TaOJINIIEL.

3aganue Ned
B 3akpsiTom pesepByape o0néMom V Haxoautcs raz X . HauampHoe
cocrosiHue ra3a (cocTossHHE 1) XapakTepu3yeTcs TePMOJIMHAMUYCCKUMU

napaMeTpaMu: Macca rasa m,, JaBJICHHC rada p,, TeMIIEpaTypa ra3a Tl .

[Tocne Toro, kak B pe3epByap BIIYCTUIIM HEKOTOPOE KOJUYECTBO TAKOTO JKe
raza, €ro COCTOsiHME (COCTOSIHME 2) CTall0 XapaKTepu30BaTbCs

CIEeIYIOIMMU TEPMOAMHAMUYECKUMH IIapaMeTpaMM: Macca rasa m,,
JaBJICHUE Ta3a p, , Temreparypa rasa T, . 3aTeM ra3 M30XOpHO IIE€PEBENH B
COCTOSIHME 3 C TEPMOJMHAMUYECKUMU NapaMerpamMu: p, u T, =T .

Cuuras ra3 ujeaabHbIM, a 3HAUEHHUS] TEPMOJUHAMUYECKHUX MTapaMeTpoB V
m,, T,,m,u T, U3BECTHLIMU, HAUTU:

1. 3HAYEHUsI TEPMOJMHAMUYECKUX MapaMETpPOB rasa B COCTOAHUU 1:
P,, B COCTOSHUM 2: P, WU B COCTOSHMHU 3: p,; MacCy M, MOIEKYJbI

No 1
Bap.
a,pan/c | 50
b
' 1,0
pan/c?
Ne 1
Bap.
m,,kr | 3,0
m,,r | 3,0
,mMm | 0,25
h,m | 2,0
Ne 1
Bap.

vV .M | 0,30
X H,
m,,kr | 0,30
T,,K 330
m,,kr | 0,10
T,.K 360




ra3a, KOJM4eCTBO MoJIel v Ta3za, obmiee yucio N M KOHIICHTPAIHIO N
MOJIEKYJI Ta3a U IVIOTHOCTU p Ta3a B COCTOSIHUSAX 1 u 2;

2. Hauboyiee  BEPOSATHYIO  V CPEIHIOI0 <v>, CPEJIHIO0

B

KBaJPaTUYHYIO <v P > CKOpOCTH MOJIEKYJl raza B COCTOAHUAX | u 2;
CPEIHIOI0 KHHETHUYECKYI0 OSHEpPruu IOCTYHNATEIbHOIO <g p >,
BpalaTeIbHOIO <g . > JIBYDKEHUS. MOJIEKYJI Ta3a M CpeJHee 3HAaYeHUue HX
IIOJIHOM KMHETUYECKOU SHEPruu <g> B COCTOSIHUSAX 1 U 2;

3. Moysipueie  C,, C_ W yneibHbIC C, ,C TEIIOEMKOCTH Tasa,

v P P

nokasarenib aauadaTel y UM BHYTPEHHIOIO SHEpruio U Tra3a B COCTOSHUSX
1u2;

4. CPEeIHIOI JUIMHY CBOOOIHOTO mpodera <I> MOJICKYJI Ta3a B
cocTOAHUAX 1 W 2, NWHAMHYECKYIO BSA3KOCTh 7 M KOI(D UIMEHT

TEILIONPOBOAHOCTH A Trasa;

5. n300pa3uTh TEPMOJMHAMHUYECKYIO JUArpaMMy paccMaTpUBAEMOTO
n30x0pHOro mnpouecca B koopaunarax (P, V), (P, T) u (V, T).

YucnoBble 3HaYEHHsSI TApaMETPOB /ISl PEILICHUS 3314 HEOOXOJMMO B3STh
U3 TaOJHIIBI.

3aganne Ne5
['a3 X HarpeBaroT OoT Temmeparypbl T, 10 Temmeparypbl T,. Ilonaras,
4yTO byHKIUSA MakcBeia AMEET BU/
([ m, )

2 2kT

f(v,T)=47r-L v o-e

27 KT J
Hcnonb3ys 3aKOH, BBIPAXKAIOLIMNA pacHperesieHUe MOJEKYNI HI€aTbHOIO
rasa 1o ckopoctsam f (v,T):

1. BbIBECTH (OpMyNbl cpeaHel apupMeTHyecKon <v>, cpenHen
KBaJApaTUYHOMN <v KB> Han0OoJIEe BEPOATHOM V, CKOPOCTEH M

OIIPEJENUThL UX YUCIOBBIE 3HAYEHUS I TeMueparyp T, u T, ;
2. paccuuTaTth Uil KaKIOM W3 YKa3aHHBIX TEMIIEpaTyp 3HAa4YeHUs

v
. B _ _ .
ynkumu Makcsesia mpu CKOPOCTAX: V = ——, V=V, V=2V ]

2
3. 10 HOJYYEHHBIM JAHHBIM MOCTPOUThH rpaduk (ynkmum f (v,T)

JUTSL KaXKIIOM U3 TEMIEparTyp;

Hcrnonb3yst 3aKOH, BBIPAXKAIOLIUKA PaCHIpENEIEHUE MOJEKYI HIACAIbHOIO
razamo f (v,T):

1. MOJYYUTh (PYHKIUIO paclpenesieH!s] MOJIEKYJ ra3a 1o 3Ha4eHUsIM
KMHETHYECKON SHEPTHU NOCTYNATeNbHOro JBHKeHus f (&) ;

2. UCHOJB3Yys (YHKLHUIO pachpeaeseHus MOJEKYN Ira3a MO dHEprusiMm

f (&) BbIBecTH (OPMYIIBI CpEHEN KMHETUUECKOH dHEpTrin <g> MOJIEKYII
¥ HanOoJjiee BEPOATHOE 3HAYEHHME DHEPIUU &, MOJIEKY] M PACCUMTATh UX

YUCIIOBBIE 3HAUEHHUS UL Temmepatyp T, u T, ;
3. HalTH 3aKO0H, BBIPAXKAIOLIUI pacIpeleIeHe MOJIEKYI HI€aIbHOIO

Ne 1
Bap.
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T,,K | 250
T,,K [270

v,, M/c | 350
v,,M/c | 360




v
rasa 1o OTHOCHTEIBHBIM ckopocTsaM f (u,T ), rae u = —;

Vs

4. JUIS YKa3aHHBIX TEMIEPaTyp OMPEICIUTh JI0JII0 MOJIEKYI, CKOPOCTh
KOTOPBIX JIEKHUT B UHTEPBAJIE OT V, JIO V, .

a3 X cuuTaTh WACaTbHBIM, HE3aBUCHMO OT XapakTepa Mpoiiecca
HAYaJIbHOE U KOHEYHOE COCTOSIHHSI ra3a CYMTATh PABHOBECHBIMH.
UwucnoBblie 3HAUCHUS MTAPAMETPOB IS PEIICHUS 33]a9i HEOOXOIUMO B3SITh
13 TaOJIUIEL.

3aganue Ne6

v MOJEH rasa X , 3aHUMAamomero o0bEéM V, M HAXONAWIErocs MOJ
JaBJICHUEM P, , IOJBEPracTCsd W30XOPHOMY HAarpeBaHUIO [0 TEMIIEPATYPhI

T, =2-T,. Ilocme 5TOro ras noABEPINIM U30TEPMUIECKOMY PACHIMPEHUIO

0 HAYaJbHOTO JABJICHUS, a 3aT€M OH B pe3yjbTaTe M300apHOTO CKATHUA
BO3BpAll€H B IEPBOHAYAIIBHOE COCTOSIHUE.
[Toctpouts rpaduk HUKIA U ONPEACTUTH:

1. W3MEHEHHE BHYTPEHHEH OJHEepruM raza B  KaxJIoM U3
paccMaTpUBaeMbIX TEPMOJIMHAMUUYECKUX IPOLIECCOB U B LIEJIOM 3a LUK

2. paboTy rasza B paccCMaTpMBaeMbIX TEPMOJUHAMUYECKHUX IpOIIeccax
U B LIE€JIOM 3a LIUKJI;

3. KOJIMYECTBO ~ TEIUIOTHI, COOOIIEHHOE Tra3y B KakKIOM U3
paccMaTpUBaeMbIX ITPOLECCOB U 3a IIUKII B LIEJIOM;

4. tepmoanHamudeckuid KIIJI nukna.

YucioBble 3HAYEHUS TAPAMETPOB TSl PEIIEHUS 3aa4l HEOOXOUMO B3SITh
13 TaOJIULIBI.

3aganue Ne7
B Gannone o0bEMOM V  HaxoIuTCS Ta3 X Maccoil m mpu Temmeparype

T . PaccmarpuBasi ra3 X Kak peanbHbIH ra3, onpeaeanTh.

1. BHYTPEHHEE JIaBJICHHE ra3a;

2. JlaBlieHHMe Tra3a Ha CTEHKM OaJllloHa, CPaBHUTb pe3yibTaT C

JABIIEHUEM HJICAIbHOTO Ta3a MpH TeX JK€ YCIOBHAX, KaKyl dYacTh

JIABJIEHUs] Ta3a  COCTaBJsieT  JlaBleHUE, OOYCIIOBIEHHOE  CHUJIaMHU

B3aUMOJICHCTBHS MOJIEKYJT?

3. 3G GEeKTUBHBIN JHaMeTp MOJIEKYJbI Taza X , COOCTBEHHBIH 00bEM

MOJIEKYJI, KaKyl0 4acTh 00bEMa 0auioHa COCTABIISIET COOCTBEHHBINH 00BEM

MOJIEKyn?

4. OTIPENICNIUTh BHYTPEHHIOKD JHEPIHI0 Ta3a M CPaBHUTH €€ C

BHYTPEHHEH 3HEprueil naeaabHoOro raza npu Tex Ke YCIOBUSIX;

5. BBIUUCIIUTh KPUTUYECKYIO TEMIepaTypy., KPHUTUYECKOE IaBIICHHE,

KPUTUYECKHH 00BEM U KPUTHYECKYIO IIIOTHOCTh Traza X

YucnoBble 3HAYCHUS MTapaMETPOB ISl PEIICHUS 3a1a4U HEOOX0MMO
B3ATh U3 TAOJIUIIBI.

3aganune Ne8
3aBUCUMOCTh BEKTOpa HANPSHKEHHOCTH AJIEKTPOCTATUYECKOTO  IOJIs,
CO3MaHHOTO  OOBEMHBIM  DJJEKTPHUUECKUM  3apsifioM,  BBIpaKaeTcs

yYpaBHEHHEM:
= a - b > c 7
E _x_zl+ﬁ] +Z—2k,
-

rae i, ],k — enuHn4anbIe OpTHI OCEH X ,Y ,Z ; a,b,C — IOCTOSHHEIE.
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Onpenenurs:
1. 00BEMHYIO IIJIOTHOCTh 3JIEKTPUYECKOTO 3apsiia p B TOYKE

IPOCTPAHCTBA C KoopAuHaTaMu A (X, Y,,Z,);

2. MOZYJIb Y HallpaBJICHUE BEKTOPa HAIPSKEHHOCTH E BTouke A ;

3. cuiy F B3auMoOJIEHCTBHMSA TOYEYHOrO 3apafa (, C OOBEMHBIM
3apsiIoM B TOUKE A ;

4. 3Ha4YeHHE IOTEHIMaIa ¢ JTOro mnojsd B Toukax: B (x,,0,0),

c(0,y,,0), D(0,0,2,);

5. NOTEHIMATIBHYIO SHEPIUIO B3aMMOJIEHCTBHS TOUYEYHOIO 3apsia q,
C 00BbEMHBIM 3apAJ0M B TOYKAax >JIEKTPOCTaTHYECKOro monsB (x,,0,0),
C(0,y,,0), D(0,0,z,), u paboTy, COBEpPIIAEMYIO DIIEKTPHYECKUM
TOJIEM IIPH MEPEMEIIEHUU TOYEYHOIO 3apsAaa g, u3 Touku B (x,,0,0) B
Touky C (0,y,,0), u3 Touku B (x,,0,0) BTOUKy D (0,0,2, ), U3 TOYKH

C(0,y,,0) BTouxy D (0,0,2,).
3HaueHUe MOTCHIIMAJIA TTOJIsI B TOYKE Hadajga KOOPJIUHAT MPHHSITH PABHBIM
Hymo: ¢, = 0. UucioBble 3HaueHHs NapaMeTpOB JUIS PEIEHHs 3a]auu
HEe00OXO0aUMO B34Th U3 TA0IULIBL.

3aganue Ne9
[Tnomane oOKIAAOK IMIOCKOTO KOHAEHCATOpa S, a PacCTOSHUE MEXAY
oOkagkamu paBHo d . KoHaeHcaTop 3apsauim 10 pa3HOCTH MOTEHITHAIOB

U , W OTKIKOYHINA OT MCTOYHHKA HaIIPKCHHUA, ITOCJIC 4€TrO BIUIOTHYIO K

O6KJ'I8.I[K8.M BIABUHYJIM TUIACTHUHY JOHUBJICKTPUKA C HHSHCKTPHHCCKOﬁ
MMPOHUIIACMOCTBIO ¢ .

Onpenenurs:

1. €éMKocTH KoHAeHcatopa C, m C, 10 W TIOCIIE€ BBEICHHUS
JTUDIICKTPUKA;

2. ANEKTPUYECKUH 3apsi/i Ha OOKIaKaX KOHAEHCATOpa;

3. Pa3HOCTh MoTeHnuanoB U, Mexay OOKIaaKaMu KOHJEHCaTopa
MOCJIC BBEJCHMSI TUIJICKTPUKA,

4. HaMpPsKEHHOCTD AIIEKTPOCTATHUECKOTO MOl BHYTPU KOHJEHCATOpa
JI0 Y TIOCJIC BBEJCHMSI TUIACTHHBI JTUAJICKTPHKA;

5. MOBEPXHOCTHYIO IMJIOTHOCTH 3apsifa Ha OOKJIagkax KOHJIEHcAaTopa
JI0 Y TIOCTIE BBEACHHMSI IJIACTHHBI IUAJICKTPUKA;

6. SHEPTHUI0 KOHACHCATOpa J0 U TMOCJe BBEICHUS JUIIEKTPUKA;

7. JTURJIEKTPUICCKYIO BOCIPHHUMYUBOCTD JTUIICKTPHKA;

8. MOJIIPU30BAHHOCTD TUTACTUHBI TUDIIEKTPUKA;

9. MMOBEPXHOCTHYIO TUIOTHOCTh CBSI3aHHBIX 3apsI0B HA JUDJICKTPHKE;
10.  siexTpUuYecKOe CMEIIeHHE BHYTPH IJIACTUHBI IUAJICKTPUKA,

11. JTABJICHUE, UCIBITHIBAEMOE IJIACTUHOW IUAJIEKTPUKA CO CTOPOHBI
00KIIaJIOK KOHJIEHCATOPA,

12.  paboTy, KOTOPYIO HYXHO COBEPIIUTH MPOTHB CHJI DJICKTPUICCKOTO
TMOJIsl, YTOOBI BBIHYTH TUDJICKTPHK;

13. OTIpeNIeTTUTh OOIIyI0 €MKOCTh OaTapeu KOHJIEHCATOPOB, €CIIH K

KOHACHCATOPY Cl MNPUCOCAUHUTL TOCICAOBATCIIBHO JIBa TaKHUX K€
KOHACHCATOpa, COE€TUHEHHBIX MCKIAY co0oii napaJijieJIbHO.
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YucnoBble 3HaYCHUS TAPAMETPOB JUISI PEIICHUS 331a4l HEOOXOJUMO B3SITh
U3 TaOJIULIBI.

3aganue Nel0
K ucrounuky toka ¢ 9JIC & u BHYTpEHHUM
CONPOTHUBIIEHUEM I  IPHUCOEAUHEHBl TpH

comporuBiieHuss R, R, W R, Kak moka3aHo
Ha cxeme. OnpeneNnTh:

1. CHJIy TOKa KOPOTKOrO 3ambIKaHus | .,

oO11ee CONPOTUBIEHUE R BHEIIHEH LENH;
2. CIIly TOKa | BO BHEIIHEH LemnHy,

HanpspkeHne U BO  BHYTPEHHEW  LIEHH,
HanpsokeHue U BO BHEIIHEH LENH IIPU 3aMKHYTOM KIIIOYE, CHJIbI TOKa |,

I , U COOTBETCTBEHHO Ha

|, u magenwe Hampsokenudn U, U s

2! 3 2

conmpoTuBJICHUAX R, , R, U R,

3. [I0Ka3aHus BOJBTMETPA CONPOTHBICHHEM R, IpU Pa30MKHYTOM

KIIFOYC, OTHOCUTCIIbBHYIO MNOI'PCHIHOCTL B IIOKa3aHHAX BOJBTMETPA 0e3
yqéTa TOKa, HAYIICTO Y€PE3 BOJIBTMCETP,

4, IOJIHYIO MOIIHOCTh P HMCTOYHUKA TOKA; MOJE3HYI0 MOIIHOCTL P,

BO BHEIIHEN 1I€NU; MAKCUMaJIbHYIO IIOJIE€3HYI0 MOIMHOCTE P}

5. KIIZI 7 wncTOYHMKA TOKA; KOJMYECTBO TEIIIOTH Q,, Q, u Q,,
BBIJICTIIEMOE B CEKYHJIY IpPHU IPOXOKICHUM TOKAa COOTBETCTBEHHO Ha
conpoTtuBiieHusx R , R, u R, ;

6. MOCTPOUTh TpaduK 3aBUCUMOCTH TAJCHUS HampspkeHuss U BO
BHEIIIHEHN LIENH OT BHEIIHETO CONIPOTUBIICHHS R , COPOTUBIIEHUE R B3ATh
Kaxaple 2 OMm.

YucnoBble 3HaYEHUS TApaMeTPOB IS pelIeHHs 3aa4i He00X0IMMO B3ATh
U3 TaOJINIIEL.

Ne 1
Bap.
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Kpurepuu ouenuBanus

Ouenka/oajbl
Omauano PaboTa BBINONHEHA MOTHOCTHIO, O0€3 OMUOOK (BO3MOXHA OJIHA HETOYHOCTb, OIHCKA,
Jl
HE SIBILTIONIASICS CICACTBAEM HEITOHUMAaHHS MaTepHala).
PaboTa BeIIOSTHEHA TTOTHOCTHIO, HO 00OCHOBAHUS IIATOB PENISHHsSI HEJOCTATOYHBI,
Xopowo JIOITyIIIeHa OJTHA HerpyOast OIMOKa WM ABa-TPH HEIOYETa, HE BIUSIOIINX Ha

ITPABUJIBHYTO T10CJICJOBATCIIbLHOCTH paCCY)KHGHHﬁ.

B pabore nonymeHo 6onee ogHol Tpy0oit ormmbku uiau 6oiee ABYX-Tpex

Y()oeﬂemeopumenbuo HEI04Y€TOB, HO 06yqa}01u1/1171051 BJIaaCCT 00s13aTeIbHEIMA YMEHUAMMU 110 HpOBepHGMOﬁ

TEMEC.

B pabore ecth rpyOble OITMOKN B HEJOYETHI
Heyooenemeopumensno | NJIN
KonTtponpHas paboTa He BBITOTHEHA.

Kpurepuu u 1nikaja olleHUBAHUS [TOCENIAEMOCTH 3aHITUHI

[Tocemenne 3aHATHII 00YUYAIOIIUMHUCS OTIPEEISIETCS B TPOLIEHTHOM COOTHOIIIEHUH

Banabl Kpurepnu onenkn
15-16 nocemaemocts 75 - 100 %
12-14 nocemaeMocts 50 - 74 %
MeHbIe 12 nocemaeMocTs Meree 50 %




4. Kputepuu ¥ IIKajJa OLEHUBAHHWS Pe3yJbTATOB OOyYeHHS] MO JAUCUHMILIUHE
(MomyJ1r0) MpH MPOBeIEHUN NPOMEKYTOYHOI aTTECTAIINA

Kpurepun 1 1kana oleHUBaHNUI PE3YILTATOB OCBOCHUS JUCIIUININHEL (MOAYIA)

€ 3a4CTOM
Ecmu o6yqafo1um710;1 Ha6paJ1 3aYETHOE KOJHWYECTBO 0ajjIOB COIJIACHO YCTAaHOBJICHHOMY
JAUAITa3oHy 110 AUCHUIIJINHC (MO,I[y.TII-O), TO OH CUHMTACTCA aTTCCTOBAHHBIM.

Ouenka Baibl Kpurepuu onieHuBaHus
Ha6pano 3aueTHOE KOIUYECTBO OAJIIOB COrIaCHO
3aumeno 60 - 100 P
YCTaHOBJICHHOMY JIHATa30HY
3aueTHOE KOJIMYECTBO COTIACHO YCTAHOBJICHHOMY
He 3aumeno menee 60

JIMana3oHy 0ajyioB HE HAOpaHO

KpuTepnu u 1mikanga OlEHHUBAHKS PE3YIbTATOB OCBOCHUS TUCIIAIINHEI (MOI[VJ'IH)
C 3K3aMCHOM

JIns puctmruivH (MoLyseit), 3aKaHYMBAIOLIMXCS 9K3aMEHOM, pe3yIbTaT IPOMEXYTOUHON
aTTeCTallMM CKJIAJbIBAaeTC M3 Oa/uloB, HAOpaHHBIX B XOJ€ TEKYLIET0 KOHTPOJIS U IIpH
NPOBEICHUY SK3aMEHa!

B ®OC BkiIOYEH CIHMCOK BOIIPOCOB M 3aJaHUM K 3K3aMEHY M THUIIOBOM BapHUaHT
’K3aMEHALlMOHHOT O OuiieTa:

1) MarHuTHOe B3aMMOJICHCTBHE TOCTOSIHHBIX TOKOB. BEKTOp MAarHMTHOW WHIYKIIHU.
[TpuHIHMIT CyTIepIIO3UITNN MAarHUTHBIX MOJIeH. BeKTop HANPsSHKEHHOCTH MarHUTHOTO TTOJIS.

2) 3akoH Amriepa. B3aumonelictBue napamiensHbeix TokoB. Cuia JlopeHia (3yekrpudeckas
Y MarHuTHasi COCTABJISIIOIIUE).

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

4) Teopema o nupKynsuu (3aKOH MOTHOTO TOKa). MarHUTHOE TOJIe COJIEHOHIa U TOPOUIA.

[Toroxk BekTOpa MarHMTHOM MHIyKIUH. Teopema [aycca nns marHutHoro mosd. Pabora mo
MEPEMEIICHUIO ITPOBOJHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJI€.

5) JIBrKeHNE 3apsyKEHHBIX YaCTHUIl B AJIEKTPUYECKUX U MATHUTHBIX MOJIAX.

6) MarsuTtHO€E 1oJjie U MarHUTHBIM JMIIOJIBHBIA MOMEHT KpPYroBoro Toka. Hamarnudyenue
MarHeTUKOB. 3aBUCHMOCTb HAaMarHMYE€HHOCTH OT HaNpsHYKEHHOCTH MArHUTHOTO  MOJIS.
HanpspkeHHOCTh MarHuTHOro mojis. CBA3b BEKTOPOB MAarHUTHOW HMHIYKIIMM, HANPSKEHHOCTH
MarHUTHOTO TMOJII U HAMarHMYEHHOCTH. 3aKOH IIOJIHOIO TOKa JUIsi MarHUTHOrO TOJS B
BeIleCTBE. MarHutHas MpOHHUIIAeMOCTh. MarnuTtHas BocHpuUMUYKBOCTh. Kiaccudukanus
MarHeTUKOB.

7) JluaMarHeTUKy, mapaMarHeTMKd W (eppoMarHeTHKU. ['paHUYHBIE YCIOBUS Ha
MIOBEPXHOCTU pazziena JABYX MarHeTukoB. I'mcrepesuc. KpuBas HamMarHMYMBaHMS, OCTAaTOYHAS
UHAYKIUS U KodpuuTuBHas cuia. Touka Kropu. OObeMHas MIOTHOCTh 3HEPTUM MAarHUTHOTO
IIOJIS B BELIECTBE.

8) OnextpoMaruuTtHas wuHAyKuusA. [lpaBuno Jlenna. VYpaBHeHHME 3II€KTPOMarHUTHON
nHaykaun. CamonHayKnus. UHIYKTUBHOCTD COJIEHOW1Aa, TOPOUAA. DHEPTUS MarHUTHOTO IOJI.
BuxpeBoe oanextpuueckoe mnoine. Tok cmemenus. Cucrema ypaBHeHMM Makcsemna B
MHTETpaIbHON (popme U pu3MdecKkuil cMbICT BXOAAIUX B Hee ypaBHeHUH. CucreMa ypaBHEHHI
Makcgeinia B quddepeHiuranbHoi popme.

9) WNntepdepentius cera. [lpuamun ['roiirenca. Korepentheie BosmHbl [lomyuenue
KOTEepEeHTHBIX Jyded. OnrTudueckas JuiMHa mytd. OnTudeckas pa3HOCTh Xoja. MHTepdepeHius
CBETa OT JIBYX KOT€PEHTHBIX UCTOYHHKOB: YCIOBHE MakcMMyma U MUHuUMyMa. uTepdepenius




CBE€Ta B TOHKHUX IUICHKAaX: MOJIOChl PAaBHOM TOJIILMHBI U PAaBHOTO HaKJIOHA, Koyblla HploTOHA.
[Tomyuenue untepdepenuu (meto FOnra).

10) Hudpakuus ceera. Ilpunnun [tolirenca-Openens. Meron 3o @penens: amIumMTyaa
pPe3yJIbTUPYIOLIETr0 KoJiebaHusl, Tuionaap m-ii 30061 OpeHens, paguyc BHEIIHENW TPaHUIIbI 30HbI
Openenst. Audpakius Openens (qudpakuus B cxomdmmxcs jtydax). Judpakuus Ha KpyriaoMm
otBepct W gaucke. Hudpakums Opaynrodepa (mudpakmus B MapauIeTbHBIX JIydax).
Hudpaknus va menu. Judpakuus Ha qudpakiimOHHON pemeTKe.

11)  BsaumojeiicTBue cBeTra ¢ BemecTBOM. Paccesnue 3akon Pames. Jlucmepcust cBera.
Jucnepcus noka3zareins npeaomiieHus Beulecta. [Ipenomiienne cBeta B mpu3Me.

12) [Tonsipuzanus ceera. [lmockocth nmonsipusanuu. ECTeCTBEHHBIN U MOJSAPU30BAHHBIN CBET
(;iuHeitHO M AmmunTuaecku). Crenenp nosspusanuu. 3akoH Maitoca. [lonspuzanus cera npu
OTpaXCHUHM M TMPEIOMJIICHUU Ha TpaHUIle ABYX IUAJIEKTPUKOB. 3akoH bprocrepa. J[BoiiHoe
nydenpenomieHue. OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN JTyUH.

13)  TemaoBoe H3Iy4YEeHHE M €ro XapakTepuCTUKH. OCOOEHHOCTH TEILUIOBOTO H3JIyYCHHS.
AGcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akonsl Credana-bonbimana u cmemenus Buna.
®opmyia Panes-/xuHca.

14)  KsantoBas runote3a Ilmanka. ®opmyna Ilmanka Juis yHUBepcalbHOW (QYHKIMH
Kupxroga. KsanroBas rumote3a OJiiHmrTeiiHa. 3akoHbl Qorodddexra. Macca U UMIYIbC
dorona. /lanenne cBera. Dpdexr Kommnrona.

15)  Ilnanerapuas mozeib aroma. OmbITel Pesepdopaa mo paccesHuio o-vyacTuil. Mojesb
atoma Pesepdopna, ee mpobiembl. IMIUpUYECKHE cepraibHble (POPMYIIBI CIIEKTpa BOIOPOJIA:
Jlaitmana, banpmepa, [amena u ap., o6o0mennas ¢opmyna. [loctynatsl bopa. Monens aroma
Pezepdopna-bopa.

16)  Kopmycky/sipHO—BOJHOBOM Ayanu3Mm matepun. ['unoresa ae bpoiins. CBsi3b BOJTHOBBIX U
KOPIIYCKYJIIDHBIX ~ XapaKTepUCTUK  MUKpoyacTHIbl. COOTHOIIEHHE  HEOoNpeAeeHHOCTEN
[eiizenOepra nns KOOpPAWHATBI M UMITYJIbCa, SHEPruM W BpeMeHU. OCHOBHOE ypaBHEHUE
KBaHTOBOM MexaHuku. OOmee ypaBuenue Ilpeaunrepa u ero “craryc”’. YpaBHEHUE
HIpenunrepa s cTalMoHapHBIX cocTostHUN. CoOCTBEHHBbIE (DYHKIIMM, COOCTBEHHBIE 3HAUCHMS
sHepruu. Yactuna B OAHOMEPHOW NPSIMOYrOJbHOM MOTEHIMAIBHOW SIME€ C OECKOHEUHO
BBICOKMMHU CTEHKaMHU.

TunoBoi BapMaHT 3K3aMeHALMOHHOI0 OMJieTa:

MMHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30BAHUS
POCCUMCKOU ®EJIEPALINN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA30OBATEJILHOE
YUYPEXXJIEHUE BBICILIET'O OFPA3OBAHUS
«MYPMAHCKHUH APKTUYECKWHA YHUBEPCUTET»
I/IHCT UTYT UHTCIIJICKTYAJIBHBIX CUCTEM U HI/I(bDOBI)IX T€XHOJ’IOFI/II71
HaumeHoBaHue CTpYKTYpHOIO MOAPA3ACICHUS
Kacbez[pa BBICHIEN MaTEMaTUKU U d)I/ISI/IKI/I
HanmenoBanue kagenpsl
Hanpaenenne w  HampaBiieHHOCTh  (mpodwuie) moaroroBku  23.03.03.  Dkcrryararus
TPAHCIIOPTHO-TEXHOJOTMYCCKHUX MAIIINH U KOMIIJICKCOB

SK3AMEHAIIMOHHBINA BIIET Ne 1
1o yueOHOM nucnurinae Gusuka

Teoperuveckuii Bonmpoc Nel. 3akon buo-Capapa-Jlamaca m ero mpuMEHEHHE K pacueTy
MarHUTHBIX MOJIEH.

Teopernueckuii Bonpoc Ne2.  MHrepdepeHuns cBeTa B TOHKUX IUJIEHKAX: MOJOCHI PaBHOM
TOJIIIMHBI M PABHOTO HAKJIOHA, KoJbla HetoTOHA.

Teopernueckuii Bonpoc Ne3. KpanToBas rumnoresa DiHITeiHA. 3aK0HBI (hoTOdPdeKTa.



3aBenyroumii  kadpeapoirt BMud / JleBurec B.B./

«  » 2023 1.

Ouenka Kputepuu oneHKH 0TBeTa Ha IK3aMeHe

OOyuarommiicss TIyOOKO H  TPOYHO  YCBOMJI HPOTPaMMHBI  MaTepual,
HCUEPIBIBAIONIE, MOCIEOBATENbHO, YETKO M JIOTHYECKH CTPOWHO €ro Hu3jaraet,
YMEET TECHO YBS3bIBATH TEOPUIO C NPAKTHKOH, HE 3aTPyIHAETCS C OTBETOM IIpH
BUJIOM3MEHEHUH BoIpoca. Biiageer cnenuanbHON TEPMUHOJIOTUEN, IEMOHCTPUPYET
OOIIyI0 3pYANIMIO B TPEIMETHOH 00NacTH, WCIONIB3YyeT NMPHU OTBETE CCHUIKH Ha
MaTepHall CIIeIMAIN3HPOBAHHBIX HCTOYHHUKOB, B TOM dHncie Ha VIHTepHEeT-pecypChl.
OOy4arommiicst TBEpO 3HAET MaTepual, TPaMOTHO U IO CYIIECTBY M3JaraeT €ro, He
JIOITyCKas CYIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC, BIAAEET CHELUAIBHON
Xopowio TEPMUHOJOTHEH Ha JOCTATOUYHOM YpPOBHE; MOTYT BO3HMKHYTh 3aTpyJHEHHS IpU
OTBETE Ha YTOYHSIOIIME BOIPOCHI IO paccMaTpUBaeMOil Teme; B IEJIOM
JIEMOHCTPHPYET OOIIYI0 SPYAMIIIO B IPEIMETHON 001aCTH.

OOyyaromuiicss UMEeT 3HaHUS TOJNBKO OCHOBHOTO Marepualia, HO HE YCBOWJI €ro
JieTalieil, ONMyCKaeT HETOYHOCTH, HEJOCTaTOYHO NpaBWIbHBIE (OPMYIHPOBKH,
Yoosnemeopumensno | MI0X0 BIAfEET CIENHUATBHONW TEPMHUHOJIOTHEH, MOIyCKAET CYIIECTBEHHBIC OLIMOKH
IIPU OTBETE, HEIOCTATOYHO OPHUEHTHUPYETCS B MCTOYHHMKAX CHEIHATN3MPOBAHHBIX
3HAHUH.

OOyywarommiicss He 3HAeT 3HAYUTENBHOH 4YacTH MPOTPaMMHOTO Marepuana,
JIOIYCKaeT CYIIECTBEHHBIEC OLUTMOKH, HAPYIIEHHS JOTHIECKOH ITOCIIeI0BATEIHHOCTH B
Heyooenemeopumenvho | M3I0KESHUN TPOTPAaMMHOTO MaTepuaia, HE BIAJCeT CICHHAILHON TEpMHHOJIOTHEH,
HE OPHEHTHPYETCS B NCTOYHHUKAX CHEIUAIN3UPOBAaHHBIX 3HAHHH.

Her oTBeTa Ha MoOCTaBIEHHBIN BONPOC.

Omauuno

Ornenka, MmoyiyueHHasi Ha 2K3aMeHe, nepeBoguTcs B Oamibl («5» - 20 Gamnos, «4» - 15
OamioB, «3» - 10 6amioB) U cymmupyercs ¢ 0annamu, HaOpaHHBIMU B XOJI€ TEKYIIETO KOHTPOJIS.

CymmapHble 0aJLIbl

HTorosas ounenka mo 1o JMCUHUIIINHE Kpurtepuu oneHuBanus
JUCHUILIHHE (MOAYJII0) (MoayJ110), B TOM
quciae

BrmonHeHs Bce KOHTPOJIbHBIC TOYKH TCKYLIETO KOHTPOJIA

Omauuno 91-100
Ha BBICOKOM YpOBHE. DK3aMEH CJlaH
BeimonHeHbl BCe KOHTPOJbHBIE TOYKH TEKYIErO0 KOHTPOJIS.
Xopowio 81-90 P yi p
DK3aMeH C/IaH
KOHTpOHLHI)Ie TOYKH BBIIIOJIHEHBI B HCIIOJTHOM 061)eMe.
Yooenemeopumenvno 70- 80
DK3aMeH CJIaH
Heyooenemesopumenvno 69 u MmeHee KoHTponbHBIE TOYKW HE BBITIOJIHEHBI UJIM HE CAAaH dK3aMeH

5. 33}18HI/IH JUATHOCTHYECKOM DaﬁoTbI AJisi OLCEHKH PpeE3yabTaToB oﬁyqemm mo

AUCHUILINHE (MOAYJII0) B pAMKAaX BHYTPeHHeill U BHellIHell He3aBHCUMOIi OlleHKU KavecTBa
o0pa3oBaHus

®OC comepkuT 3afaHMsl JUIsl  OLEHMBAaHUSA 3HAHUM, YMEHUH M  HaBBIKOB,
JEMOHCTPUPYIOIUX YPOBEHb C(POPMHUPOBAHHOCTHM KOMIETEHIMH M HMHIUKATOPOB  HUX
JOCTHKEHUS B MPOIIECCE OCBOCHUS JUCIUILTMHBI (MOJTYJIs).

Kowmmnext 3amanuii pa3paboTraH TakuM oOpa3oM, 4YTOOBI OCYIIECTBUTH MPOLEAYPY
OLICHKH Ka)KJI0OM KOMIIETeHINH, (GOPMUPYEMBIX AUCHUUIUIMHON (MOAYJIEM), Y OOy4arouierocsi B
MMCbMEHHOU (hopme.

CopepxaHne KOMIUJIEKTA 3aJaHUI BKJIFOYAET: TECTOBBIE 3a/1aHNUs, PACUETHBIE 3aa4H.



KomnuekT 3aganuii 1MarHocTH4YecKoi padoTsl

OIIK-1

VkaxuTe pa3Mepsl BEITUUMHBI, OTJIOKEHHOM Ha IIKajie IITaHT€HLUUPKYJs, IPUBEAEHHOTO HUXKE
Ha PUCYHKE.

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

licrym.org

WMmynsc MaTepuanbHON TOYKH M3MeHsieTcs 1o 3akoHy p = 10t7 + 3t2] ((xr-m)/c). Momayis
CHIIBI, IEHCTBYIOMIEH HA TOYKY B MOMEHT BPEMEHH 4 CEKYH/IbI, PABEH. ..

OtBer: 26 H

PaCCManI/IBaIOTCH TpU TCJIa OJIMHAKOBOI MacChI: JHUCK, TOHKOCTCHHAas pr6a U CILJIOLIHOM map.
PaI[I/IYCBI mapa u OCHOBaHUM OUCKa U pr6I>I OJHMHAKOBEI. BepHLIM AJ1i1 MOMCHTOB HMHEPIIUU
paccMaTprBaCMbIX TEJI OTHOCUTEIILHO YKa3aHHBIX OCel ABJISAETCSI COOTHOIIIEHHE. . .

A3 <], <]
b. J3 <1 <J;
B. 1 <J);<]J3

I 3</i=];
OTtBer: A

3

Tpy6a Ilap

Cpenusisi KHHETHUYEeCKas SHEPTUsi MOJICKYJIbI HICAlbHOTO rasa npu temmeparype T paBHa

£ = %kT v U= lyoer F lgp + 2ixon » T lnoers Lgp M Uxon~ YACIO CTENCHEH CBOOOIBI
MOCTYIATEBHOTO, BPAIIATEIEHOTO W KOJIEOATETLHOTO ABIKEHUIH MojIeKybl. st remus (He)
YHCIIO PAaBHO ...

A7

b. 1

B. 5

I. 3

OtBet: I

Ha mpoToH, HABWXKYIIMICS CO CKOPOCTBIO 10" m/ic B OJTHOPOJTHOM MAarHUTHOM IIOJIC
NEPHEHANKYIAPHO JMHUSIM HWHAYKLHH, JIEUCTBYeT cuja 0,32'10'12 H. KakoBa ungyknus
MardyuTHOIO 1101517

OtBert: 0,2 Tn

Ecnu dheppomarHeTrik HarpeTs JI0 TEMIIEPATYPHI, IpeBbIIatoiieii Temmneparypy Kropwu, 10 ...
A. oH moTepsieT peppoMarHUTHBIE CBOICTBA

b. ero MarauTHBIC CBOMICTBA HE3HAYUTEIIHHO OCIA0HYT

B. ero marHuTHbIE CBOMCTBA HE3HAUUTEIBHO YCUJISTCS

I'. ero mMarHuTHBIE CBOWCTBA HE U3MEHSTCS

OTtBer: A




IIpu BBIABUTAaHUH U3 KATYIIKU MOCTOSSHHOTO MAarHUTa B HEH BO3HUKACT ANEKTPUUECKUM TOK. DTO
SIBIICHHUC ...

A. UHIYKTUBHOCTH

b. MarHuTHOI MHIYKIIUU

B. a5ekTpoMarHuTHON MHIYKIIUU

I'. snexkTpocTraTHyecKoil HHIYKINUN

OtBeT: B

MOUTHOCTH TEIUIOBOTO HM3IYYCHHUS OT OJUHAKOBBIX YEPHBIX IAPOB, HATPETHIX JO TEMIEpaTyp
T,=100 K u T,=200 K otmn4arorcs B ... pa3(a).
Otger: 16

Kaxoitf ummynsc y poToHa, 3HEPTHS KOTOPOTro paBHA 3 5B?
-27 KI"M
Orser: 1,6:10°" —
C

10

CrammonapasiM ypaBHeHueM lllpenuarepa ans TUHEWHOTO TapMOHHYECKOTO OCIHILISITOpPA
SIBIIICTCS ypaBHeHMe

@ty
ALY thzp_o

dx? )
Yy am (.  mwg o\ _
B. dx2+ (E 2x)lp_o

B. —AI[) +U(x,y,z )Y =ih%

1/) ze? _
L. dx? + _(E t 4nsor)l'b =0
OteBer: b

OIIK-3

[IpuBeaute ¢opmyiy Al pacdeTa CpPeIHEKBAAPATUYHOW IMOTPELIHOCTH CPEOHEr0 3HAYCHUS
CEpPHUH NPSAMBIX H3MEPEHUMN.

A.d———lOO/

Cx)

B. s
. S-=t(n,p)-o.
OtBer: B

(X )+ AX

Ha pucynke anBve):[eH rpavK 3aBUCUMOCTH CKOPOCTH TOYKH v, M/c
Tenma, Haxopsmieics Ha paccTtosHuM 10 cM OT ocH, OT 4
BpeMeHH t. YTIIOBOE YCKOpEHHUE Tela paBHo. ..

OrtBer: 5

h

0 2 4 6 tc

Onpenenure B KaKOW IOCJICAOBATEIBHOCTH BO3PAaCcTaeT KHHETHYECKas SHEPrus BpaIlCHHS
CIIeTYFOIUX TEN, KaTSAIIMXCS 0€3 CKONBKEHUS, €CITH UX PaJUyChl M Macca OJMHAKOBHI:

A. CIIJIONTHOM IMITHHIP

b. map

B. o6pyu
OtBet: BAB

Ha KaXXAyro CTCIICHb CBO6OJII)I JABUKCHUA MOJICKYJIbI ITPUXOIUTCA OAMHAKOBAs SHEPIusA paBHAA
1
=kT. HpI/I YCJI0BUH, YTO MMCIOT MECTO BCC€ BUJbI NABMIXCHUA, CPCOAHASA KUHCTUUCCKAsA DHEPIUsd
2

MOJIEKYJTBI a30Ta (N,) paBHa ...
A. 5/2KT
b. 7/2kT




B. 3/2kT
T. 3kT
OTtBet: A

Omnpenenure [IUHY AaKTUBHOM 4YacTH MPSMOJMHEMHOTO TPOBOAHHUKA, IOMEIICHHOTO B
OIHOpOJIHOe MarHuTHoe moje ¢ umHaykmueit 400 Tn, ecnu Ha Hero aeictByer cmima 100 H.
IIpoBoguauk pacmonoxkeH mof yriioM 30° K JHMHHAM WHAYKIIMA MarHUTHOTO TIOJS, CHJa TOKa B
MIPOBOJHUKE 2 A.

OtBet: 0,25 M

®eppomMarHeTUK — 310 ...

A. CUJIPHOMAarHUTHBIEC BEIIECTBA

B. cnabomarHuTHEIC BeleCTBa

B. cubHOMarHWTHBIE BEIIECTBA U C1a00OMAarHUTHEIE BEIIECTBA

OTtBet: A

B xarymke ¢ ungyktuBHOCTRIO 0,6 I'H cuma Toka 20 A. KakoBa sHeprus MarHWTHOTO MOJIA
KaTyIIKA:

A. 12 JIx

b. 120 Ix

B. 1,2 JIx

I'. 0,12 Tx

Otser: b

Temnepatypa abcomoTHO dYEpPHOTO Tena yBenWymiack B 2 pasa. Kak wu3MeHmnace ero
SHEPreTHYeCKasi CBETUMOCTh?

Orser: 16

Kak m3meHuTcs 3ammparomiee HanpsOKEHHE, eCIM 4acTOTy CBeTa YBEeIHduTh B 2 paza? Paboroit
BBIXOJIa AIEKTPOHA U3 METAJlJIa PpeHeOpeyb.
OtBet: yBeJn4uTcs B 2 pasa

10

CTauHOHapHoe ypaBaenue llIpequnrepa B o0miem ciydae UMeeT BHI:
Vi + (E U)Y = 0, rae U-noTeHmanbHas SHEPrusi MUKPOYACTHIIBL.

SHGKTpOHy B aTOMC BOJAOPOJga COOTBETCTBYCT YpPAaBHCHHUC. ..

2
AL+ 2 Ey =0,

dx?2 )
B. M+—(E—%x2)1/)=0

dx? 2

B. —Av,b +U(x,y,z,t)Y =ih%

1/1 ze? _
I dx? + _(E + 4»7'[807')1’[) =0
OtBet: I
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BxomaHo# KOHTpOJIb 3HAHWKM TPOBOJUTCS CPEaU BCEX OOYYAIONMIMXCs TEPBOrO0 Kypca
O04yHOU (OpMBI O0YUEHHUS IO OOIIMM T'yMaHUTAPHBIM, MAaTEMATUYECKUM, €CTECTBEHHO-HAYYHBIM
JUCHUTUTMHAM (MCTOPHUS, MHOCTPAHHBIN s3bIK, (pU3nKa, XuMusi, UHPOPMATHKA, MATEMATUKA U T.
1.), @ TAKXKE 10 CIIEIHATbHBIM JUCIMIUIMHAM Y 00YYaIOIIUXCsl, OCBAUBAIOIINX 00pa30BaTeIbHbIC
pOTrpaMMbl B 001aCTH MMOATOTOBKU YJICHOB SKHUITaKEH MOPCKUX CYIOB.

Lear BXOAHOTO KOHTPOJISI 3HAHWUW - ONpEICICHHE YPOBHS IOJITOTOBICHHOCTH
00ydJaronumxcsi K OCBOSHHUIO JUCHUUILIMHBI (MOAYJsi), TpuMeHeHue auddepeHInpoBaHHOTO
NoJX0/1a K OOyYaroIIuMCs TPH pealu3alui JTUCHHUILITMHBI (MOIYJS)) C YY4E€TOM IMOJyYSHHBIX
pe3yJIbTaTOB.

ConeprxaHue OLICHOUYHBIX MaTepHalioB 00ecIIeYrBaeT BApHATUBHOCTD 3aJJaHUi (He MeHee
3-X BapHaHTOB), YPOBEHb CIIO)KHOCTU KOTOPBIX HE MPEBBIIIAET TPEOOBAHMIA, IPETYCMOTPEHHBIX
nporpaMMaMi OCHOBHOTO O0ILEro oOpa3oBaHHs WM TpeOOBaHM K pe3yabTaTaM OCBOCHHS
NPEIIECTBYIONMX TUCHUIUIMH (MOIYJEH), M3y4eHHE KOTOPBIX HEOOXOAMMO Ui YCHEIIHOTO
OCBOCHHS YKa3aHHOU JUCIMILIHHBI (MOJTYJIS).

BxoHOM KOHTPOJIB TPOBOIUTCS B (hopMe OITAHKOBOTO TECTHPOBAHUS HA IIEPBOM 3aHITHU
M0 TUCIUIUIMHE (MOYJIIO).

Pexomenyemoe o01iiee KOJIMYeCTBO TECTOBBIX 3a/IaHui B OJTHOM BapuaHnTte - 10.

PexoMeHnyemoe BpeMs BHIIOJHEHUS - 45 MUH.

B ®OC BxitoueH TUIIOBOM BapUaHT TECTOBOT'O 3aJaHMSL:

1. Ucnone3yss rpadux 3aBUCUMOCTH KOOPIAMHATHI OT BpEMEHHU. 1
Ompenenure:
1) HauaNbHYIO KOOPAUHATY Tela;
2) CKOPOCTh JABUKECHUS TEIA;
3) xoopauHAaTy Tena B MOMEHT Bpemenu 10 c. 0

-3

2. Kak aBmxercs Teno, eciiv paBHOJAEHCTBYIOIIAs BCEX CHJI, JEMCTBYIOUIMX Ha TEJNO paBHA
HyJ0?
3. C Kakol CKOpPOCTBbIO HY>KHO OpPOCHTbH TE€JIO MAacCOW 5 KI' BEPTUKAIbHO BBEPX, YTOOBI €ro

KMHETHYecKas 3Heprust Obuia pasHa 250 Jx.

4. Ompenenure Maccy BOJOPOJIa, HAXOAAIIETocs B OalioHe eMKOCThI0 20 71 mpu JTaBJIeHUU
830 klIIa, eciiu Temneparypa rasa passa 17° C.

S. 3apsaael 6 HKn u 12 MxKn Haxopsarcs Ha paccrossHuu 3 cM. C Kakod CUJIOH OHHU
B3auMoecTBYIOT? Kakoe 3HaueHue OyJeT MMEeTh Chjla B3aMMOJICHCTBHS 3apsoB, €CIU
UX MMOMECTHUTH B apauH (AUIIEKTpHUECKas MPOHUIIAeMOCTh napaduHa paBHa 2,1)?

6. Omnpenenute HampaBieHHE CUIIBI AMIlepa, JeHCTBYIOIIEeH Ha
OTPE30K MPOBOJHUKA. -




7. Ha pucynke u3oOpaxeH TrpauK 3aBUCUMOCTH KOOPIMHATBI X, mm
Teja, COBEpUIAIOIIET0 rapMOHUYECKHE KojeOaHus, OT BPEMEHHU.
Omnpenenure u3 Trpaduka aMIUIUTYAY, TEPHOA, YacTOTY,
LIUKINYECKYIO YaCTOTY KOJICOaHU.

8. [ToctpoiiTe m300pakeHHE IpeaMeTra B
cobuparomeri  ymH3e. Kakoe  3T0 T
n3o0paxeHue? - - SR
3F 2F F F 2F BF
9. JIBe KOrepeHTHBIC CBETOBBIC BOJIHBI KPacHOTO cBeTa (4 = 760 HM) JOCTUTAIOT HEKOTOPOM

TOYKM C Pa3HOCTBIO XxoAa 2 MKM. YUYTO MNpPOM30MAET B ITOM TOYKE YCHICHHE WIIU
ociabiienue BoIH?

10.  Omnpenenute nepuoa IUGPaKLIMOHHON PpEIIETKH, €CIU IPU €€ OCBELICHUU CBETOM C
JUIMHOM BOJIHBI 656 HM MakCHUMyM BTOPOTO MOPsIJIKAa BUJIEH O] YIJIOM 5°.

KpuTepnu u 1mikana oleHHBaHHUS TECTHPOBAHUS

Kpurepuu ouennBanus Yposensb
OueHka (K0/1M4eCTBO NPABUJIbHBIX OTBETOB) MOJATr0TOBJIEHHOCTH
Omauuno 9 - 10 GammoB Bricokuit
Xopowo 7 - 8 bannoB Cpennuit
Yooenemsopumensno 5 -6 Ganos [Toporosslit
Heyooenemeopumenvno 4 Gayta U MEHee Hwxe moporosoro

Pe?:y.]'IBTaTBI BXOJHOT'O KOHTPOJIA HOCAT }II/IaFHOCTI/I‘-IeCKI/Iﬁ XapaKkTep, HE BIIMAIOT Ha
pe3ysbTaThl TPOMEXKYTOUYHOW AaTTECTalldid W HE SBISIOTCA I0Ka3aTelieM yCIEBAeMOCTH
oOyuarorerocs.
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