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@DoH/I OLIEHOYHBIX CPEACTB YUeOHO JUCUMIITIMHBI (MOXYJIS)
1. Kputepum u cpeacTBa OLleHUBAHUA KOMIIETEHINH U HHINKATOPOB UX J0CTHKeHUs1, GopMHUPYyeMBbIX JUCHUIJIMHONH (MOIyJI1eM)

Koa n Pe3ysabTaThl 00yUeHHs 0 AUCHUILTHHE (MOAYJIIO)

Ko n HAHMEHOBaHHE OueHo4YHbIE CpeACTBA
HANMEHOBaHHE HHAMKATOPAa(0B) OueHouHbIE CPeICTBA MPOMEKYTOUHOI
KOMIIETEH I JOCTHKEHH s TeKyIlIero KOHTPOJIsi aTTecTaluu

3namo Ymemo Bnaoemo
KOMIIETEH I
HUa-5 OCHOBHBIC ITOHSATHS, BBISIBJIATh (PU3MUCCKYIO | HaBBIKAMHU
JdemoHCTpHpYET 3aKOHBI, MOJIENIA U CYIIHOCT SIBICHUI H HCIIOJIb30BaHUS
IIOHMMAaHHE § METOJIBI (PH3HKH, TpOLIECCOB, OCHOBHBIX HOHﬂTI:H/I,
M3MYECKUX SBJIEHUH | MCIOJIb3yEMBIE IIPU 3aKOHOB, MOJENEH 1
OIIK-2 ¢ Y P HCIOJIb3YEMBIX IIPH » MOLI
U IPUMEHSET 3aKOHBl | PElICHUHU 3324 METOIOB (PH3UKH MPH
Crocoben pelreHnn 3a1a4q
MEXaHUKHU, MEXaHUKHU, pelieHnu 3aaa4
pa3pabatbIBaTh MEXAHUKH
ATLODHTMEL I TEPMOJIMHAMUKH, TEPMOJIMHAMUKH, > MEXaHUKH,
p 3JICKTpUYCCTBA U 3JICKTpUYCCTBA U TCPMOJIMHAMHUKH, TEPMOJMHAMUKH,
KOMITBIOTEPHBIE
DOIDAMMEL MarHeTusma. MAarHeTU3Ma, ONTHKH, | SJIEKTPUIECTBA U 9NIEKTpUYECTBA U
ngnrg f— ;[Hﬂ nAa-6 KBaHTOBOI MEXAHUKU | yareTH3Ma, ONITUKH, MarHeTusMa, ONTUKY,
€MOHCTPHUPYET M aTOMHO# (DM3HUKH. o KBaHTOBOM MEXaHUKHU U .
MPAaKTUYECKOTO A TPHpY b KBaHTOBOU MCXAaHHUKH U " - KOMIUIEKT 3aJIaHUM I
3HAHHE . ATOMHOU (PU3UKH.
MPUMEHEHUS. ATOMHOH (QU3UKH. BEITIOJTHEHUSI Ta00paTOPHBIX
AJIEMEHTapHBIX OCHOB L IDAKTHYICCKIX DAGOT: 5 5
o K3aMCHAIITUOHHBI UJICThI
OIITHKH, KBAHTOBOM P p > 3AMCHAIIHOHHBIC DHIIC
. - TUIIOBBIE 3aJaHMS 110 Pe3ynbTaThl TEKYIIETO
MEXaHUKU U aTOMHOM
F— BapHaHTaM IS BEIITOJIHEHNS KOHTPOJIA
. OCHOBBI U3MEPEHUS BBISIBJISITh (PU3UYECKYIO | HaBBIKAMU MPOBEICHHS PacueTHO-TpaduIcCKoi)
OIIK-6 JIEK qucxyrl)x u CYIIHOCTH SIBJIEHUH 1?1] H3MEPEHUN P paboTe.
CriocoGen P y p
HEANEKTPUIECKUX MPOIIECCOB, ANEKTPUIECKUX U
MIPOBONTH
BEIIHYHH UCTIONB3YEMBIX TIPH HEJIEKTPUIECKUX
W3MEpEeHUs
MIPUMEHHUTEIHHO K HU3MEpEHUs BEJIMYHH
JJIEKTPUIECKUX U
o0BeKTaM AJIEKTPUIECKUX U MPUMEHHUTETHHO K
HERJIEKTPUUECKUX .
BOIIIHE poeCCHOHATBHOM HEJIEKTPUIECKUX o0BeKTaM
JIeSITCIIbHOCTH. BEJIIUYUH npogeCcCHOHATBHOM
MPUMEHHUTEIBHO K
MIPUMEHUTEIBHO K JIeSITCIILHOCTH.
0o0BeKTaM
00BeKTaM
npodeccroHanbHO N
poheCCHOHATBHOM

W IeSTENBLHOCTH.

JCATCIBbHOCTU.




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 . . COOTBETCTBYIOLIEM ITpOrpaMMe
. MHHHMAJIBHBIX TPEOOBAHUM. 3HAHU. COOTBETCTBYIOLIEM 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
YMEHHSI. YMEHHUSIL.
[Ipu BBITIOTHEHUH CTAHAAPTHBIX YMEHHUSL.
. 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 OCHOBHbBIE YMEHHSL. HEKOTOPBIMH MOTPEITHOCTSMH. .
BeInonHeHs! Bee 3a1aHus, HO HE B MOTPEIIHOCTEH.
Hmenn Mecto rpyObie OIITHOKH. BEINOHEHBI Bee 3a1aHus B IOJHOM
HOJIHOM 00BeMe (OTCYTCTBYIOT R 3a/1aHuUs BEINIOTHEHBI B IOJIHOM 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 3a11aH14ﬁ C HCKOTOPBIMH
HCJI0UCTaMU.

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

XapakTepucTuka
copmupoBaHHOCTH
KOMIeTeHIInN

Komnerennuu gaxTuyecku He
c(OpMHUPOBaHBbI.

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

3adyeTHOe KOJMYEeCTBO OaIOB HE
HaOpaHO COTIIACHO
YCTaHOBJICHHOMY JIMANa30Hy

CdhopMUpOBaHHOCTH KOMIIETEHIIHIHA
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

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

NI

Habpano 3aueTHOE KONMHMYIECTBO OAIIIOB
COIJIACHO YCTaHOBJICHHOMY JIHAIa3oHy

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

nim

Habpano 3ageTHOE KOIH4YECTBO OaIOB
COTJIACHO YCTaHOBJIICHHOMY JHAIa30Hy

ChopMUpOBaHHOCTH KOMITETCHIIHI
MOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

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

W

Habpano 3adueTHOE KOJTMYECTBO OAIIOB
COTJIACHO YCTAHOBJICHHOMY JMAIa30HYy




3. Kputepun u mkaja oneHMBaHUs 32IaHUI TEKYIIIEr0o KOHTPOJIsI

3.1 Kputepun_u mkaja olleHUBaHUS JIAOOPATOPHBIX/TIPAKTHYECKUX PAOOT

[lepeuens mabOPATOPHBIX/TMPAKTHUECKUX pPAOOT, OMHCAHHME TIOPSAKA BBITOIHEHUS H

3alUThl PaboThl, TPeOOBAHUS K pe3yiIbTaTaM pPadOThl, CTPYKTYpE U COJCPKAHHUIO OTYETa U T. TI.

MNpEaACTaBJICHBI B MCETOAUYCCKHUX Marc€prajlax I10 OCBOCHHIO JUCIUIIIIMHBI (MO,HYJ'IH) n B

3neKTpoHHOM Kypce B DUOC MI'TY.

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

3&II21HI/IG BBIIIOJTHCHO IIOJTHOCTBXO, HO HET AOCTATOYHOTO 00OCHOBAaHHS HIIH pu
BCPHOM pCHICHMHU AONYyHICHAa HC3HAYUTCIbHAA 0H.II/I6I(a, HC BJIUdgOIIasA Ha
MPAaBUJIbHYIO ITOCICA0BATCIIBHOCTD paCcy)I(,HCHHI;‘I. Bee Tp66OBaHI/I$I, NpCABABIIACMBIC
K pa60Te, BBITTOJTHCHBI.

Yooenemeopumenvno

3agaHus BBIOJHEHBl YaCTHYHO C OMIMOKaMu. J[eMOHCTpHpYeT cpenHHi ypOBEHB
BBIIIOJIHEHHU 3aJaHUs Ha JabOpaTOpPHYIO/TIPakTHUECKylo padory. boipmmHCTBO
TpeOOBaHUH, IPEIBABISIEMBIX K 33/1aHHIO, BBITIOJIHEHBI.

Heyooenemeopumenvno

3aHaHI/Ie BBIITOJTHEHO CO 3HAYUTEIbLHBIM KOJIHYECTBOM OLINOOK HA HU3KOM YpOBHE.
Mmnorue Tpe60BaHI/I$[, MNpCABABIIACMBIC K 3a/IaHUTO, HC BBIITIOJIHCHBI.

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 pa6OTBI, PEKOMCHAAINU IO HMX BBIIIOJHCHUIO NPCACTABJICHBI B

MCETOANYCCKUX MATCpUalaX IO OCBOCHHUIO AHUCHUIIINHBI (MO,I[y.]'IfI) U B DJICKTPOHHOM KYpCC B

SUOC MI'TY.

B ®OC BxitoueH TUIIOBOM BapUaHT pacyeTHO-Tpaduyeckoil paboThl.

PacuerHo-rpajdpuueckas padora Ne 1

«Pusnveckne 0CHOBLI MEXaHUKH. MO.]'leKy.]'lﬂpHaﬂ (bnsmca U TEpMOAMHAMHUKA.

uiekTpocTaTHKA. [10CTOSIHHBIN 3JIEKTPUYECKUH TOK»

3aganme Nel Ne 1
Paauyc-BEKTOp MaTEpHANbHON TOYKH OTHOCHTENLHO Hadaua KOOPIMHAT Bap.
M3MEHSETCS CO BPEMEHEM T10 3aKOHY 7 = btl + ct?]. b /e 10
v H ]
1. HalTH ypaBHEHHE TPACKTOPUH JIBHKEHUS TOUKH; 71 20
¢, m/c :
2. HOCTPOMTH TPAaQUK TPAEKTOPUM TOYKU B IIPOMEKYTOK BPEMEHU OT
t =0 no t,=5¢c;
3. ONpPENENUTh MOJAYJIb CKOPOCTH TOYKH B Hadale KOOPAMHAT
(Xo Yo ) :
4. ONpPENENUTh MOIYJIHM TAHIE€HIMAIBHOTO, HOPMAIBHOIO M TOJHOTO

YCKOPEHHUH TOUKH B Ha4ajie KOOPAUHAT (X0 =0y, = 0);

5. OMMPCACIIUTL PAANYC KPUBU3HBI TPACKTOPUHU TOYKM B Ha4YaJIC

KOOpAuHAT (Xo ' Yo ) )

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

U3 TaOJINIIEL.




3aganmne Ne2
TBEproe Teno Bpamlaercs BOKPYI HENOABM)KHOM ocH Z 10 3aKOHY:

2
p=a-t—b-t°.
1. KaKOB XapaKTCp ABUIKCHHA 9TOTO Teaa?
2. OIIPENIEIIUTh MOJIYJIU YIIIOBOW CKOPOCTH () W YIJIOBOTO YCKOPEHUS

£tena, monHoe uucao 060opotoB N, coBepmIEHHBIX TenoM 3a Bpems
t, =95c;
3. OHpe[[eJII/ITB MOMCHT BpeMeHI/I t2 , Koraa HaHpaBHeHI/Ie BpaH_[eHI/Iﬂ

TeJa U3MEHSIETCS Ha IPOTUBOIOJIOKHOE;

4. MOCTPOUTH TpadUK 3aBHCUMOCTH YIJIOBOH CKOPOCTH U YIJIOBOTO
YCKOPEHHUS TeJla OT BPEMEHHU;

5. yKa3aTb OTHOCUTEIHHOE HAIIPaBJIEHUE BEKTOPOB YIJIOBOM CKOPOCTH

—_

() ¥ YTIIOBOTO YCKOPEHUS & .
YucnoBble 3HAYCHHUS TTApaMETPOB IS PEIICHHS 3aa4i He0OX0IUMMO B3STh
13 TaOJINIEL.

3aganue Ne3

Ha o6ox maxoBuka B (hopMe OJHOPOJHOTO CIUIONIHOIO AMCKa Maccor M,

v paguycoM R Hamorana 5érkas HMTh, K KOHIy KOTOPOH IPHKPEILIEH
2

rpy3 maccoi M,. VYpaBHeHue BpallleHHs MaxoBuka: @ =——. Jlo

2

Hayalla BpallleH!sl MAXOBHKA BBICOTA IPy3a HaJ I10JI0M cocTasisna N .
Onpenenurs:

1. TaHT€HIIUATFHOE YCKOPEHHUE U JTMHEHHYIO CKOPOCTh, HOPMAaJIbHOE U
MOJIHOE YCKOpPEHHUs TOueK 000Ja MaxXxOBHUKa, BpeMs OIyCKaHHUS Tpy3a N0
MoJIa, KHHETHYECKYIO DHEPTHUIO TPy3a B MOMEHT yJapa o ToJI,

2. YIJI0BYIO CKOPOCTB M YIJIOBOE€ YCKOPEHUE MaXOBHUKA;

3. CWIIy HAaTSDKEHHS HUTH C TPY30M, pabOTy CHIJIBI HATSHKEHUS TI0
OITYCKaHHIO I'py3a Ha I0J;

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

S. HaIlpaBJICHUsI BEKTOPOB YIJIOBOM CKOPOCTH, YIJIOBOTO YCKOPEHUS,

MOMEHTA CHJIBI 1 MOMEHTA UMITYJIbCA MaXOBHKa.
UucnoBble 3HaUE€HUS TAPAMETPOB JUUISl PELLIEHUS 3aJaud HEOOXOIUMO B3SITh
U3 TaOJUIIBIL.

3aganue Ned
B 3akpeiTom pesepByape o6béMoM V maxomures raz X . HawanbHoe
cocTosiHuE rasa (coctosHue 1) XapakTepu3yercs TepMOAMHAMUYECKUMU

napamMeTpamMu: Macca rasa ml, JaBJICHHUEC Ta3a pl’ TEMIICpaTypa rasa Tl'

[Tocne Toro, kak B pe3epByap BIYCTUIN HEKOTOPOE KOJIMYECTBO TAKOTO ke
ra3a, ero COCTOSHHE (COCTOSHHME 2) CTall0 XapaKTepu30BaThCs

CICAYIOIIUMA TEPMOAWHAMUYCCKUMHU ITapaMETpaMHu: MacCa Tasa m2 y
naByeHue Tasa ,, TeMreparypa rasa |,. 3aTem ras M30XOpHO MEPEBENH B
COCTOSIHME 3 ¢ TePMOAMHAMUYECKMMH Tapametpamu: Py u 15 =T, .

CunTas Ta3 UaealbHbIM, 4 3HAUEHUS TEPMOANHAMUYECKHX apamMeTpos V
m,, T,,M,u T, ussectHpiMu, Haiitn:

1. 3HAQYEHMs] TEPMOJUHAMUYECKHX IapaMEeTPOB raza B COCTOSHHUH 1:

No 1
Bap.
a, pan/c | 50
b, , 1,0
pan/c
No 1
Bap.
m,xr | 3,0
m,,r | 3,0
R,m | 0,25
h,m | 2,0
Ne 1
Bap.
V v | 0,30
X H>
m,, kr 0,30
Tl, K 330
m,,kr | 0,10
TZ, K 360




P,, B cocrosnuu 2: P, u B cocrosHum 3: Py; maccy M, MOIEKyJIbI

rasa, KOJIM4YCCTBO MoJIeH V rasa, 06mee YHCJI0 N N KOHLCHTpalHuIO n
MOJIEKYJI Ira3a U INIOTHOCTU O rasa B COCTOSIHUAX lu 2,

2. HauOosnee  BeposATHYIO  V,,  CPEIHION0 <V>, CPEIHIOI0
KBaJPaTUYHYIO <VKB> CKOpOCTH MOJIEKYJI Ta3a B COCTOSHMAX 1 u 2;
CPEIHIOI KHHETHMYECKYI0 OSHEpPruu IOCTYHNATEIbHOIO <8H>,
BpalaTeIbHOIO <SBP> JIBYDKEHUS. MOJIEKYJI Ta3a M CpeJHee 3HAaYeHUue HX
IIOJIHOM KMHETUYECKOU SHEPruu <8> B COCTOSIHUSAX 1 U 2;

3. MOJIApHEIE CV, CP u ynensHbie C,,Cp TemnoéMKocTu rasa,
nokasarenp anuabarsl ¥ U BHyTpenHiowo suepruto U rasa B cocrosuusx
lu2;

4. CPEIHIO JUIMHY CBOOOAHOro mpoodera <|> MOJIEKYJl Ta3a B
COCTOSIHMAX 1 M 2, JMHAMUYECKYI0 BA3KOCTb 77 M KO3(D(UIMEHT

TEIIoNpoBoAHOCTH A Ta3a;

5. 1300pa3suTh TEPMOJUHAMHUYCCKYIO JHArpaMMy pPacCMaTpHUBAEMOTO
u30xopHoro nporecca B koopaunarax (P, V), (P, T) u (V, T).

YucItoBbie 3HAYEHHUS TAPAMETPOB IS PEIECHHS 3aa4l HEOOXOIUMO B3ATh
w3 TaOJIULIBL.

3ananmne Ne5
Faz X HarpeBarT OT TEMIIEPATYpPhI Tl JI0 TEMITEPaTyphI T2. IMonaras,
4yTO byHKIUSA Makcseiia HMeEEeT BUJI
3 2
P A “mgv
f(vT)=4r-|——=| -v-e?
27KT

Hcronb3yst 3aKOH, BBIPAXKAIOLIUN paCHpeNelIeHUEe MOJEKYJ HIECaIbHOIO
rasa o ckopoctsm f (V,T):

1. BbIBECTH (OpMYJIbl CcpefHeil apudmernyeckoi <V>, cpenHen
KBaJpaTUYHON <VKB> Hauboee BEPOATHOH V, CKOpOCTEH M

ONPCACIINTD UX YUCIIOBBIC 3HAYCHUS JISI TEMIICPATYP Tl )51 T ;
2. paccuuTaTtbe I KaXJ0i U3 YKa3aHHBIX TEMIICPpATyp 3HAYCHUA

v
¢dbyHKIMM MakcBena npu cKopocTsx: V = ?B , V=V, V= 2VB ;

3. 10 TONY4EHHBIM JAHHBIM HOCTPOMTH Tpaduk (ynkiuu | (V,T)

JUISL KaKJIOM U3 TeMIIeparyp;
Hcnonp3ysl 3aKOH, BhIpaXKaroIIMi pacrpeiiesieHne MOJEKYJl HIeallbHOTO

razamo f (V,T ):

1. MOJIYYUTh (DYHKLIHIO paclpeaeseHus] MOJIEKYI ra3a Mo 3HAYeHUSIM
KMHETHYECKOH SHEPTHH MOCTYNATeNFHOTO ABIKEHHs | (8) ;

2. UCIOJIB3YSl (PYHKIIMIO paclpesieleHusi MOJIEKYI Tra3a 10 3HEPTUsM
f (8) BbIBECTH (OPMYIIbI CpeTHEN KMHETUYECKOW 3HEPTUn <8> MOJIEKYJI

n HauboJiee BEPOATHOC 3HAYCHHUE SHCPTHUU gB MOJICKYJII U PaCcCYHUTATh HUX

YHCIIOBBIE 3HAYEHHS JUTS TeMIepatyp |, u 1,;

No 1
Bap.

X H;
T1 , K | 250
T,,K |270

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




3. HaWTH 3aKOH, BBIPAKAIOIIHAN PaCIpEACIICHHE MOJIEKYJ UACAIBHOIO

\"
rasa 110 OTHOCHTEJIBHBIM CKOPOCTAM | (U,T ) ,roe U =—;
Vs
4. JUIS YKa3aHHBIX TEMIIEPATyp ONPEAECIUTD JI0JII0 MOJIEKYII, CKOPOCTh

KOTOPBIX JIOKHUT B HHTEpBaJe OT V; 110 V,.

'a3 X cuuraTh wuACaTbHBIM, HE3aBHCHUMO OT XapakTepa Ipoiecca
HAYaJIbHOE U KOHEYHOE COCTOSIHHS ra3a CUUTATh PABHOBECHBIMH.
UwucnoBblie 3HAUCHUS MTAPAMETPOB IS PEIICHUS 33]a9i HEOOXOIUMO B3SITh
13 TaOJIHIEL.

3aganue Ne6

vV wMmoned raza X , 3aHUMAKONIEr0 00bEM V1 U HaxXOIALIErocs TMoJ
JaBJIeHUEM [);, MOJABEPracTCsa W30XOPHOMY HAarpeBaHUIO [0 TEMIIEPATYPhI

T, =2-T,. Tlocne sToro ras noaBepriM M30TePMUYECKOMY PACIIMPEHHUIO

710 HA4aJILHOTO JABJICHMS, a 3aT€M OH B pe3yJbTaTe M300apHOTrO CKATHS
BO3BPAILEH B IEPBOHAYAIIBHOE COCTOSTHUE.
[TocTpouTs rpaduK MUKIA U OIPEACTUTh:

1. W3MEHEHUE BHYTPEHHEW SHEPruM raza B KaXJIOM U3
paccMaTpUBAEMBbIX TEPMOJIMHAMUYECKUX ITPOLIECCOB U B LIEJIOM 32 LIUKII;

2. paboTy raza B paccCMaTpUBaEMbIX TEPMOJAMHAMUYECKUX MPOIIECCax
1 B IICJIOM 32 ITHUKII,

3. KOJMYECTBO TEIJIOTHI, COOOMIEHHOE Ta3y B KakJIOM U3
paccMaTpUBAEMBIX MPOLIECCOB U 33 LIMKJI B LIEJIOM;

4, tepmonuHamuueckuid KII/ nukna.

UwucoBbie 3HAUCHUS TTAPAMETPOB JIJIS PEIICHUS 33]a9i HEOOXOIUMO B3SITh
w3 TaOJIULIBI.

3aganue Ne7
B 6amtone o6bémom V' Haxomurcs ras X maccoit M 1pu Temmeparype

T . PaccmarpuBasi raz3 X Kak peaibHBIH ra3, ONpeaenTh:

1. BHYTpEHHEE JIaBlICHHUE ra3a;

2. JaBJIEHWE Tra3a Ha CTeHKW OaljloHa, CpPaBHUTH pe3yibTaT C
JMaBJICHUEM WJIEaJbHOTO Ta3a TpU TeX >KE YCIOBUAX, KaKyl0 YacTh
JABIIEHUS] Ta3a  COCTaBJsieT  JIAaBJIEHWE, OOYCIIOBICHHOE  CHJIAMHU
B3aMMOJICHCTBHS MOJIEKYI?

3. 3G GEKTUBHBIN AMAMETP MOJIEKYJBI ra3a X , COOCTBEHHBIH 00BEM
MOJIEKYJI, KaKylo 4acTh 00b&Ma OassioHa COCTaBISIET COOCTBEHHBINH 00BEM
MOJIeKYJ1?

4. ONPEIEINTh BHYTPEHHIOIO OJHEPrHI0 ra3a M CpaBHUTH €€ C
BHYTPEHHEHN 3HEPruel NeaIbHOTO ras3a IpHy TeX K€ YCIOBHSIX;
5. BBIYUCIIUTh KPUTUYECKYIO TEMIIEpaTypy., KPUTHUUYECKOE NaBIICHUE,

KPUTHYCCKHIA 00BbEM U KPUTHYECKYIO TUTIOTHOCTH raza X .
UucnoBble 3HaUCHUS TapaMeTPOB ISl pEIICHUs 3a/1a4u HEOOXO0IMMO
B3SITh U3 TAOJIHUIILL.

3aganue Ne§
3aBUCUMOCTh BEKTOpa HAINPSHKEHHOCTH  DIIEKTPOCTATUYECKOTO  IOJS,
CO3JJaHHOTO  OOBEMHBIM  DJIEKTPUYECKUM  3apsjioM,  BhIpaKaeTcs
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-> 7 ~
rae I, ], k — enuanunsle optei oceit X,Y,Z ; a,b,C— nocrosunsle.
Ornpenenurs:
1. OOBEMHYIO IUIOTHOCTH 3JICKTPHYECKOrO 3apsiia p B TOYKe

IIPOCTPAHCTBA C KOOpAUHATAMU A( X Yo 21) ;

2. MOJ1yJIb U HAIIPaBJIEHUE BEKTOpa HAPSKEHHOCTH E Brouke A;

3. cuny F B3aumozelicTBus TodeuHoro sapama (, ¢ 0OBEMHBIM
3apsoM B Touke A;

4. 3HAUCHUE MOTEHIHANa ¢ O3TOr0 IO B TOYKAX: B(Xl,0,0),

C(O, yl,O), D(0,0, Zl);

5. NOTEHLMATBHYIO HEPTUIO B3aUMOZCHCTBAS TOYEHOTO 3apsaa
C 00BEMHBIM 3apS0M B TOYKAX BIEKTPOCTATHYECKOIO IOJIS B(Xl,0,0),
C (0, yl,O), D(0,0, Zl), ¥ paboTy, COBEpPLUIAEMYIO DIEKTPUUECKUM
T0JIEM IIPU MEPEMEIIECHHH TOYEYHOr0 3apsina 0, U3 TOUKH B(Xi,0,0) B
TOUKY C(O, yl,O), U3 TOYKH B(Xl,0,0) B TOUKY D(0,0, Zl), U3 TOYKU
C(O, yl,O) B TOUKY D(0,0, 21)-

3HauecHUE MoTeHIMala IoJjid B TOYKEC HavdaJla KOOpAWHAT IMPUHATH paBHBIM
HYJIIO: @0 :0 YucnoBble 3HAYCHUS mapaMCeTpoB MJId PCHICHUA 3aJa4n

HEO00XOUMO B35Th U3 TaOIHIIBL.

3ananue Ne9
[lnomans OOKIAMOK IUIOCKOTO KOHIEHCATOpa O, @ PACCTOSHHE MEWKIY
obxnaakamu pasao O . KonmeHcaTop 3apsammiy 10 pa3sHOCTH MOTEHIHATIOB
U, ¥ OTKJIIOYMIM OT MCTOYHWKA HATPSIKEHHMS, MOCIE YEro BIUIOTHYIO K
oOKJIaJIkaM BJABUHYJIM IUIACTUHY JUAJIEKTPUKA C  JUAJIEKTPUYECKON
IPOHUIACMOCTBIO & .
Onpenenurs:

0,1

0,2

0,3

0,01

300

1.

émxoctu kompmencatopa C, m C, nmo wu nocme BBenennus &

JAUDJICKTPHKA,

2.
3.

ANEKTPUYECKUH 3apsi/i Ha O0KJIaiKaxX KOHAEHCATOPa;
pasHocts moteHmmanos U, Mexay oOknagkamu KoHeHcaTopa

IMMOCJIC BBCACHUA NUIJICKTPUKA,

4.

HaMpsHKEHHOCTH AJIEKTPOCTATUUECKOTO TIOJISI BHYTPHU KOHJEHCATOpa

A0 1 ITOCJIC BBCACHUS INIACTUHBI JUDJICKTPUKA,

S. MMOBEPXHOCTHYIO IJIOTHOCTh 3apsia Ha OOKJIagKkax KOHJeHcaTtopa
JI0 U TIOCJIE BBEACHMUSI IIJIACTUHBI IUAJIEKTPUKA;

6. SHEPTHUI0 KOHAEHCAaTOpa J0 U MOCJe BBEICHUS JUIEKTPUKA;

7. JIUBJIEKTPUYECKYIO0 BOCIPUUMUYUBOCTD TUIEKTPUKA;

8. MOJIIPU30BAaHHOCTD TUIACTUHBI TUAIIEKTPUKA;

9. MTOBEPXHOCTHYIO TNIOTHOCTh CBSI3aHHBIX 3apsAJI0B HA AUDJIEKTPHKE;
10.  osnexTpuYecKoe CMENIeHNE BHYTPH TUIACTHHBI TUDJICKTPUKA;

11.  naBneHue, MCHBITHIBAEMOE IUIACTUHON JAMAJIEKTPUKA CO CTOPOHBI

00KJIa/IOK KOH/IEHCATOPA;

12.

paboTy, KOTOPYIO HY>KHO COBEPIIUTH NMPOTUB CHII DJIEKTPUUECKOTO

I10JIA, 4TOOBI BBIHYTBH JUDJICKTPHUK;

13.

OIIPCACIINTDb O6H_Iy10 €MKOCTh 6aTapeH KOHACHCATOPOB, €CJIU K




KOHACHCATOPY Cl NPUCOCAUHUTL TOCIACAOBATCIIBHO JIBa TaKHUX IKC

KOHJICHCATOPa, COSTUHEHHBIX MEXKIY COOO0M MapaliesIbHO.
UwucnoBbIie 3HAUCHUS TTAPAMETPOB IS PEIICHUS 33]a9i HEOOXOIUMO B3SITh
w3 TaOJIULIBL.

3aganue Nel0
K ucrounuky toxa ¢ 9IC & u BHYyTpEHHUM c
COIIPOTUBJIEHUEM I IPUCOEOUHEHBI TpU X ]
conporusnenns R, R, u R3 KaK I10Ka3aHo
Ha cxeme. Onpenenurs: @) R, R,
1. CHJIy TOKAa KOPOTKOTO 3aMbIKaHus | K3

oOmiee conpoTuBicHre R BHENIHEH 11eny;
2. cuty Toka | BO BHemHeW 1ermw,

HalpsDKEHUE Ur BO BHYTPEHHEH LEIH,

Hanpsokerne U Bo BHeLIHeH Lenmy npy 3aMKHYTOM KIIFOYE, CHJIBI TOKA |1,
|2, |3 U TaJieHue HaIpsHKCHUN Ul, UZ, U3 COOTBETCTBEHHO Ha
COTIPOTHUBIICHUSX Rl, R2 u Ra;

3. TIOKa3aHMsl BOJBTMETPA CONMPOTHBIEHHEM R, mpu pasoMkHyTOM

KIIFOYC, OTHOCUTCIIBHYIO MNOI'PCHIHOCTL B IIOKa3aHHAX BOJBTMETPA 0e3
yqéTa TOKa, UAYIICTO Y€PE3 BOJIIBTMCETP,

4, MOJIHYEO MOIIIHOCTh P MCTOYHWKA TOKA; TOJE3HYI0 MOIIHOCTH Pn
BO BHEILIHEHN LEMN; MAKCUMAIbHYIO TIOJIE3HYIO MOIIIHOCTh PM ;

5. KIIJI 7 uCTOUHMKA TOKA; KOJMYECTBO TEIUIOTHI Ql, Q2 u Qa,
BBIJICJIIEMOE B CEKYHJIY MPH TMPOXOKICHUH TOKA COOTBETCTBEHHO Ha
conporuenennsax R, R, u Ry;

6. HOCTPOMTH TpaduK 3aBHCHMOCTH mNajeHuss Hanpsokenus U Bo
BHEIITHEH 1IeTTH OT BHENTHETo COMpoTuBieHNs R, comporusienne R B3sTh
Kaxapie 2 Om.

YucoBbie 3HAYCHHS TAPAMETPOB JIJISl PEIICHHUS 3a7a4i HEOOXOIUMO B3SITh
13 TaOJINIIEL.
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Kpurepuu ouenuBanus

Ouenka/oajbl
Omauano PaboTa BBINONHEHA MOJTHOCTHIO, O€3 OMUOOK (BO3MOXHA OJIHA HETOYHOCTb, OIHCKA,
Jl
HE SIBILTIONIASICS CICACTBAEM HEITOHUMAHHS MaTepHaa).
Pabora BEITIONHEHA MTOJTHOCTHIO, HO 0OOCHOBAHMUS IIaT0B PEIICHUS HEIOCTATOYHEL,
Xopouio JIOITyIIIeHa OJTHA HerpyOast OIMOKa WM ABa-TPH HEOYETa, HE BIHSIOIIUX Ha

IPABUJIBHYTO ITOCJICJOBATCIIbHOCTD paccymneHHﬁ.

TEMC.

B pabote nomymieno 6osiee 01O rpy0Ooit omrOKM nim OoJiee ABYyX-Tpex
Yooenemeopumensno | HeLOUETOB, HO OOYUAIOIIHICS BiIaJIeeT 00I3aTENLHEIMIA YMEHUSMH 110 ITPOBEPSIEMON

B pabote ecTh TpyObIc OIIMOKYU U HETOYCTHI
Heyooenemeopumenwvno | UJIN
KonTtponpHas paboTa He BBITOTHEHA.




Kpurepuu 1 mkana oreHuBaHus MOCENAEMOCTHU 3aHATHH

Ilocemenwne 3aHATHI O6yLIaIOH_II/IMI/IC$I OonpeaciIsIETCA B IIPOLCHTHOM COOTHOLICHUU

Basbl Kpurepuu ouenku
15-16 nocemaeMocTsb 75 - 100 %
12-14 nocemaeMocts 50 - 74 %
MeHbIe 12 noceiaeMocth MmeHnee 50 %

4. Kpurepyu ¥ IIKajJa OLEHUBAHHUA Pe3yJbTATOB OOYYEeHUS] MO IUCHMILINHE
(MoayJI10) MPH MPOBeIEHUH POMEKYTOYHOM ATTECTAIMH

KpuTepnu u mikana OlEHHUBAHKS PE3YIbTATOB OCBOCHUS TUCIIAIINHEI (MOI[VJ'IH)

C 3a4eTOM
Ecnmu oOyuarommiicss Habpan 3a4eTHOE KOJMYECTBO OaIOB COTJIACHO YCTAaHOBJICHHOMY
JMana3oHy Mo JAUCHMILIMHE (MOAYIIO), TO OH CUUTAETCS ATTECTOBAHHBIM.

Ouenka Bajbl Kputepuu ouennBanus

Ha6paH0 3a4e€THOE KOJUYECTBO OAIIJIOB COTJIacHO
YCTAHOBJICHHOMY JUAIIA30HY

3aumeno 60 - 100

3a4eTHOE KOJIMYECTBO COrIaCHO YCTaHOBJICHHOMY

He 3aumeno meHee 60
JIMana3zoHy 0aimioB He HaOpaHO

KDI/ITGDI/II/I U IIKaJ1a OICHUBAHUSA PE3VJIAbTATOB OCBOCHUA AU CIIMITIIINHBI (MOZIVJI?I)

€ 5K3aMCHOM

JUia nucuuIuive (MOAyseil), 3aKkaHYMBAIOIINXCS 9K3aMEHOM, Pe3yNbTaT MPOMEKYTOUHON
aTTecTallud CKJaJblBaeTcs W3 OauioB, HAOpaHHBIX B XOJ€ TEKYIIEr0 KOHTPOJS U IpHU
IIPOBEJCHUH dK3aMeEHa:

B ®OC BkIIOYEH CHHMCOK BOIPOCOB M 3aJaHUMl K DK3aMEHY M THIIOBOM BapHaHT
HK3aMEeHallMOHHOT O Ouera:

1) MarsuTHoe B3aMMOJEHCTBHE IIOCTOSIHHBIX TOKOB. BEKTOp MarHMTHOM WHIYKIIMH.
[TpyHIMI CynIepnO3UIIMN MarHUTHBIX MOJIEH. BEKTOp HaNpsS>KEHHOCTH MarHUTHOTO MOJIS.

2) 3akon Ammepa. BzaumogeiicTBue nmapamiensubix TokoB. Cuna Jlopenna (amekTpuueckas
Y MarHUTHasi COCTABIISIOLINE).

3) 3axoH buo-CaBapa-Jlaniaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX MOJIEH MpsAMOro u
KpYrOBOT'O TOKa, OTPE3Ka IIPOBO/IA C TOKOM.

4) Teopema o nMpKyISIIMH (3aKOH MOJHOTO TOKA). MarHUTHOE MOJIe COJIEHOM1a U TOPOUa.

[Torox BekTopa marHUTHOM MHAYKIMH. Teopema ['aycca nmist marautHoro mons. PabGora mo
MEPEMEIICHUIO ITPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.

5) JIBUKEHUE 3apsyKEHHBIX YaCTHULl B OJICKTPUYECKUX U MATHUTHBIX IOJISIX.

6) MarsuTHOe 1moJjie U MarHUTHBIN JMIOJIBHBII MOMEHT KpPyroBoro Toka. Hamarnmuenume
MarHeTUKOB. 3aBUCHMOCTb HAaMarHMYE€HHOCTH OT HaNpsYKEHHOCTH MArHUTHOTO  MOJIS.
HanpsixeHHOCT, MarHUTHOTO 1ojs. CBSI3b BEKTOPOB MAarHUTHOM WHIYKLHH, HANPS)KEHHOCTH
MarHMUTHOTO IIOJII M HAMarHMYEHHOCTH. 3aKOH IIOJIHOIO TOKAa JUIsi MAarHUTHOIO TOJs B
BellecTBe. MarHuTHas TPOHMIIAEMOCTb. MarHuTHas BOCHPUMMYUBOCTH. Kiaccudukanus
MarHeTUKOB.

7) JlnamarHeTuky, MapaMarHeTUKH W ¢GeppoMarHeTHUKU. ['paHHyHBIE YCIOBHS Ha
MIOBEPXHOCTU pa3zesia ABYX MarHeTukoB. I'mcrepesuc. KpuBas HamarHu4duBaHHs, OCTaTOYHAs
UHAYKIMS U Ko3puuTHBHas cuia. Touka Kropu. OObeMHas MIIOTHOCTh 3HEPTUHM MAarHUTHOTO
I10JIsI B BELIECTBE.




8) OnextpoMaruutHas wuHAyKuusA. [lpaBuno Jlenna. VYpaBHeHHME 3IIE€KTPOMarHUTHON
nHayknun. CamonHayKnus. UHIyKTUBHOCTD COJIEHOW]IA, TOPOUAA. DHEPTUS MarHUTHOTO IOJI.
BuxpeBoe anextpuueckoe mnoine. Tok cmemenus. Cuctema ypaBHeHMH Makcemna B
WHTETpaJIbHON (hopMe U (PU3MUECKHUI CMBICT BXOAAIIMX B Hee ypaBHeHUH. CrucTeMa ypaBHEHUI
Makcgemna B quddepeHuansHoin Gopme.

9) WNutepdepennius cera. [lpuwamun ['roiirenca. KorepentHeie BosHbl. [lomyueHue
KOTEpEHTHBIX Jyded. OnrTudeckas JummHa mytd. OnTudeckas pa3HOCTh xonaa. MHTtepdepeHius
CBETa OT JIBYX KOTE€PEHTHBIX UCTOYHHKOB: YCIOBHE MakcuMyma u MuHuMyMa. MuTepdepenmus
CBETa B TOHKHMX IUIEHKaX: IOJIOCHl PaBHOW TOJILIMHBI U PaBHOIO HAaKJIOHA, Kojiblla HbroToHa.
[Tomyuenue untepdepenuu (meto FOnra).

10) Hudpakuus ceera. Ilpunnun [tolirenca-Openens. Meron 3o @penens: amIumMTyaa
Pe3yJIbTUPYIOLIET0 KoJiebaHusl, Iuionaap m-ii 30061 OpeHens, paguyc BHEIIHENW TPaHUIIbI 30HbI
Openenst. Audpakius Openens (qudpakuus B cxondmmxcs jtydax). Judpakmus Ha KpyriaoMm
orBepct W gaucke. Hudpakums Opaynarodepa (mudpakmus B MapauIeTbHBIX JIydax).
Hudpaxnus va memu. Judpaknus Ha qudpakiimOHHON pemeTKe.

11)  BsaumojeiicTBue cBeTa ¢ BellecTBOM. Paccestnue 3akon Pases. Jlucmepcust cera.
Jucnepcus noka3zaresns npenomiieHus Beuiecta. [Ipenomiienue cBeta B npusMe.

12) [Honsspuszanus ceeta. [Inockocts nonsipusanuu. ECTeCTBEHHBIN U TOJISAPU30BAHHBINA CBET
(yuueitHo W AyumnTHYecku). CreneHp nojspusanuu. 3akoH Mamtoca. [lonsipuszanus ceeta npu
OTPaKEHUU W MPEJOMIICHMM Ha TpPaHULE ABYX AUAIIEKTPUKOB. 3akoH bprocrepa. [[BoiiHoe
nyuernpenomiienne. OObIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTyUH.

13)  TemoBoe H3Iy4YEeHHE M €ro XapakTepuCTUKH. OCOOEHHOCTH TEIUIOBOTO H3JIyYCHHS.
AoGcomoTHO uepHoe Teno. 3akoH Kupxroda. 3akons Credana-bonbimana u cmemenus Buna.
®opmyina Panes-/xunca.

14)  KsantoBas runote3a Ilmanka. ®opmyna Ilmanka s yHUBepCalbHOW —(QYHKIHH
Kupxroga. KpantoBas rumote3a OJiiHmTeiiHa. 3akoHbl Qorodddexra. Macca U UMIYIbC
dorona. /lanenne cBera. Dpdexr Kommnrona.

15)  TIlnanerapHas mozens atoma. OmbiTel Pesepdopaa mo paccesHuro o-dactui. Mogjensb
atoma Pesepdopna, ee nmpobdieMbl. DMOUPUUECKUE CepUalibHbIe (POPMYIBI CIEKTpa BOAOPOJIA:
Jlaiimana, bansmepa, [lamena u np., o6o6menHas gopmyna. [Tocrynarsl bopa. Mozaens aroma
Pezepdopna-bopa.

16)  KopmyckynsipHO—BOJIHOBO# qyanu3m marepun. [ umnoresa ne bpoitns. CBsi3b BOTHOBBIX U
KOPIYCKYJIIPHBIX ~ XapaKTepUCTUK  MHUKpoyacTHIbl. COOTHOIIEHHE HeoNpeaeeHHOCTEN
[eiizenbepra Uit KOOpPAMHATBI M HUMITYJIbCA, PHEPTUUM U BpeMeHH. OCHOBHOE YypaBHEHHUE
kBaHTOBOW MexaHuku. OOmee ypaBuenue Ilpeaunrepa u ero ‘“craryc”’. YpaBHEHUE
HIpenunrepa s cTalMoOHapHBIX cocTosiHUN. CoOCTBEHHBbIE (DYHKIIMM, COOCTBEHHBIE 3HAUCHMS
sHepruu. Yactuna B OZHOMEPHOW NPSIMOYrOJbHOM MOTEHIMAIBHOW SIME C OECKOHEUHO
BBICOKMMHU CTEHKaMHU.

TunoBoi BApMAHT 3K3aMEeHALMOHHOI0 OMJieTa:

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHM ST POCCUNCKON
OEJIEPALINU
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHUWE BBICIIEI'O OBPA3OBAHUA
«MYPMAHCKHUM T'OCYJAPCTBEHHBINA TEXHUYECKWHA YHUBEPCUTET»
MHCTUTYT apKTHYECKHX TEXHOJOTHH
HaumenoBanue CTpyKTypHOTO Hojipa3iejeHus
Kadeapa Mopckoro HedTerazoBoro aeiaa u GU3uKH
HaumenoBanue kadenpsi
Hanpapnenne w HampasiaeHHOCTh (mipodwib) moarotoBku 13.03.02. DmekrposHepreTuka u
DJACKTPOTCXHHUKA




SK3AMEHAIIMOHHBINA BUIET Ne 1
1o y4eOHOM nucnurinHe Gu3uka

Teopernuecknii Bonpoc Nel. 3akon buo-Capapa-Jlamiaca u ero nmpUMEHEHHE K pacyuery
MarHUTHBIX TOJICH.

Teoperuueckuii Bonpoc Ne2. HMurepdepeHuuss cBeTa B TOHKHX IUICHKAX: IMOJIOCHI paBHOU
TOJIIIMHBI M PaBHOTO HAKJIOHA, KOJbla HeroTOHA.

Teopernueckuii Bompoc Ne3. KpanrtoBas rumnote3a JiiHITeHa. 3akoHbI poTodddexTa.

3aenyrommii  kadenpoit MHI Tud / Bacéxa M.B./

<« » 2022 r.

Ouenka Kputepuu o1ieHKH 0TBETAa HA IK3aMeHe

OOyuarommiicss TIyOOKO H  TPOYHO  YCBOMJI  HPOTPaMMHBI  MaTepuhal,
HCYEPIIBIBAIONIE, IMOCIEAOBATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro M3Jjaraer,
yMeeT TeCHO YBS3bIBaTh TEOPHUIO C IIPAKTUKOM, HE 3aTpyAHSAETCS C OTBETOM IIPH
BUJIOU3MEHEHUHU Bompoca. Braneer crenunanbHONW TEPMUHOJIOTHEN, JEMOHCTPUPYET
O0IIyI0 3pYAMIMIO B NPEIMETHOIH 00NacTH, WCIOJIB3YyeT NMPU OTBETE CCHUIKM Ha
MaTepHall ClIeHaTN3UPOBaHHBIX HCTOUHHKOB, B TOM unciie Ha IHTepHeT-pecypchl.
OOyyaromuiicst TBEpJIO 3HAET MaTepual, IPaMOTHO U IO CYLIECTBY M3JIaraeT ero, He
JIOITyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, BIAAEET CHELUAIBHON
Xopowo TEPMUHOJIOTHEH Ha JOCTAaTOYHOM YpPOBHE; MOTYT BO3HMKHYTH 3aTpyJHEHHS IPH
OTBET€ HA YTOYHSIOIIME BOIPOCH 10 paccMaTpUBacMOM TeMe; B ILEJIOM
JEMOHCTPHPYET OOIIYI0 APYAUIUIO B IPEIMETHOHN 001acTH.

OOyuarommiicss UMeeT 3HAHWS TOJIBKO OCHOBHOTO MaTepHalia, HO HE YCBOHI €ro
JeTajel, IOIycKaeT HETOYHOCTH, HEIOCTATOYHO IMPaBWIbHBIE (HOPMYIHPOBKH,
Yoosnemeopumensno | MI0X0 BIAfEET CIENHUATBHONW TEPMHUHOJIOTHEH, MOIyCKAET CYIIECTBEHHBIE OLIMOKH
IIpH OTBETE, HEAOCTATOYHO OPHUEHTUPYETCS B HCTOYHHMKAX CIELUAIM3UPOBAHHBIX
3HAHUH.

OOyuarommiicss He 3HAeT 3HAYUTEIBFHOW YAaCTH MPOTPaMMHOTO MaTepHaia,
JIOITyCKAeT CYIIECTBEHHbIE OMIMOKH, HAPYIICHHUS JIOTHYECKOH MOCIe10BaTeIbHOCTH B
Heyoosnemeopumeibno | U30KESHUN NPOTPaMMHOTO MaTepuasia, He BIaJIeeT CIEIHaIbHON TePMHUHOJIOTHEH,
HE OpPUEHTHPYETCS B UCTOUHMKAX CHEIHAIN3UPOBAHHBIX 3HAHUH.

Her oTBeTa Ha mocTaBiIEHHBIN BOIPOC.

Omauuno

Orenka, oylydeHHasi Ha dK3aMeHe, repeBoAuTcst B 6amibl («5» - 20 Oamnos, «4» - 15
6aiuoB, «3» - 10 6amioB) u cymMmmupyercs ¢ 6ayiaMu, HaOpaHHBIMH B XOJI€ TEKYIIIETO KOHTPOJIS.

CymmapHble 0aJ1Ibl

HTorosasi olieHKa 1Mo 10 TUCHMILIHHE Kpurepuu oneHuBaHUs
JUCIHUITHHE (MOYJTI0) (Mo1yJ110), B TOM
quciae
BrinonHeHb! Bce KOHTPOJILHBIE TOUKH TEK IETO KOHTPOJIA
Omauuno 91-100 P y ™

Ha BBICOKOM YPOBHE. DK3aMeH CIaH
BrImonHEHBI Bee KOHTPOJIBHBIC TOYKHU TEKYIIETO KOHTPOJIA.

Xopowo 81-90
OK3aMeH c1aH
KoHTpOJIbHBIE TOYKH BBIITOJHEHBI B HETIOJIHOM 00BEME.
Yooenemeopumenvno 70- 80
OK3aMeH ciaH
Heyooenemeopumenvno 69 u MmeHee KoHTpobHBIE TOYKH HE BBITIOJIHEHBI UJIM HE CAAH dK3aMeH

5. 3agaHusi AMATHOCTHYECKOIl paldoThbl 1JIsl OLEHKU pPe3yJbTATOB O0Oy4YeHHSI 110
AUCHHUILIMHE (MOIYJII0) B paMKaX BHYTPeHHell M BHEIIHel He3aBMCHMOM OLIEHKH KayecTBa

o0pa3oBaHus

dOC COACPKUT 3aJlaHusd 4  OLCHUBAHUA 3HaHI/II71, YMCHI/Iﬁ KU  HAaBBIKOB,
ACMOHCTPUPYIOIUX  YPOBCHb C(bOpMI/IpOBaHHOCTI/I KOMIIETEHIIUN U HUHAUKATOPOB  HX
AOCTHUIKCHUS B ITPOLCCCEC OCBOCHUS NJUCHUIIIINHBI (MOIly.IISI).



KommiekT 3amanuii pa3paboTaH TakuMm o00pa3oM, YTOOBI OCYIIECTBUTH MPOIEAYPY

OLICHKU KaKI0W KOMITETCHIIUH, (DOPMUPYEMBIX JUCIUILUIMHON (MOIyJeM), Y 0Oydaromierocs B
MUCbMEHHOU (hopMme.

COI[ep)KaHI/IC KOMIIJICKTA 3aJaHuM BKJIIOYAeT: TSCTOBEIC 3aZlaHus, paCYCTHBIC 3a/1a4u.

KommuiekT 3a1aHnii IMATHOCTHYECKOH padoThI

OIIK-2

OrnK-2

CnocobeH
pa3pabaTbiBaTb
aNIrOPUTMbI 1

KOMMbOTEPHbIE
nporpammol,
npuroaHble Ans
npaKTU4Yeckoro
npUMeHeHua.

YKaxkure pa3Mepbl BEIWYMHBL, OTJIOKEHHOH Ha INKaje MITaHI€HLUPKYJIS,
MPUBEIEHHOTO HI)KE HA PUCYHKE.

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

licrym.org

UMnynbc MaTepuaabHON TOUKHM H3MeHseTcs Mo 3akony p = 10tl+ 3t2]
((xkr-m)/c). Mogynb cunbl, OeHCTBYIOLIEH Ha TOYKY B MOMEHT BpeMeHH 4
CEeKYH/JIbI, DaBEH. ..

OtBer: 26 H

PaccmarpuBaroTcs Tpu Tena OJUHAKOBOW MAacChl: JWCK, TOHKOCTEHHas TpyOa H
CrutomHoN miap. Pajguychl miapa W OCHOBaHWH JUCKa W TPYOBI OJMHAKOBBI.
BepHbIM 1T MOMEHTOB HWHEPLHH PACCMAaTPUBAEMBIX TN OTHOCHUTEIHHO
YKa3aHHBIX OCEH SIBJISIETCSI COOTHOLIIEHHUE. ..

AJ3 <], <] |

b. J3 <J1 <]J; 2 3,
B. 1 <]<Js g

L. 3<i=];

OtBeT: A




Cpe,I[HSI}I KHHCTUYCCKAA SHCPIUA MOJICKYJIBI UACAJIBHOI'O ra3a Mpu TEMIICpaType

T paBHa € = EkT v U= lpoer + igp + 2ixon > TAC Inoers Ipp U Igon~ YHCIIO

p
cTeneHeun CBO6OI[I)I MOCTYNATCIBbHOI'O, BpAlIaTCJIbHOTO U KOHC63TCHI)HOFO
JBWKEHUI MoJeKynbl. s renust (He) uucio paBHo ...

A7

b. 1

B. 5

I'. 3

OtBer: I

Ha npoToH, ABMXKYIMIACS CO ckopocThio 10' M/C B OJHOPOJHOM MArHHTHOM
nojie MEepreHANKYIAPHO NMHHAM MHAYKUuM, aeiictByer cuma 0,32-107%2 H.
KaxoBa MHIYKLMSI MAarHUTHOTO 110JIs17

OtBert: 0,2 Tn

Eciu ¢eppoMarseTnk Harpetb J0 TEMIIEPATyphl, IPEBHIMAIONICH TeMIepaTypy
Kropwu, To ...

A. oH moTepseT peppOMarHUTHEIC CBOMCTBA

b. ero MarHuTHBIC CBOMCTBA HE3HAYUTEIHHO OCIA0HYT

B. ero marHuTHbIE CBOMCTBA HE3HAUUTEIBHO YCUIISTCS

I'. ero MarHuTHbIE CBOMCTBA HE U3MEHATCA

OTtBeT: A

IIpy BBIIBUraHWM W3 KATYWIKH [OCTOSIHHOIO MAarHuTa B HEH BO3HUKAET
3JIEKTPUUECKUN TOK. DTO SBJICHHE ...

A. MIHITYKTUBHOCTH

b. MarHuTHON UHAYKIIMHU

B. anekTpoMarHuTHON MHIYKIIUH

I'. anekTpocTaTU4EeCKOW HHIYKIUU

OtBer: B

MOIIIHOCTH TETIIOBOTO M3IY4YEHHS OT OJMHAKOBBIX YEPHBIX IIApOB, HATPETHIX JI0
temneparyp T1=100 K u T,=200 K otnuyarotcs B ... pa3(a).
OrBer: 16

Kako#t umnynbc y poToHa, 3HEprUs KOTOporo paBaa 3 3B?
.27 KI"M
Orteer: 1,6:10° —
C

10

CranmonapasiM ypaBHeHueM lllpeaunrepa mist JTUHEHHOTO TapMOHHUYECKOTO
OCLIMJUIATOPA SIBISETCS ypaBHEHHE. . .

d*y . 2m .
A. ﬁ + F E 1/) = O,

d?y  2m

b LY 2m(p meha2)y =

h? . 6_1/)
B. @Awp + U(x,y,z,zt)l,b =ih Py
d Zm( ze )l/) -0

ATTEYT

OIIK-6

[IpuBenure Gpopmyiy Ui pacdera CpeIHEKBAAPATUIHON MOTPEIIHOCTH CPETHETO
3HAYEHUS CEPUH MPSIMBIX H3MEPEHHH.

A 5, =2% 1009

(X)




OtBeT: B

Ha pucynke mpusenen rpadpux 3aBHCHMOCTH v, M/C
CKOPOCTH TOYKHM Te€Jla, HaxXoAsIehcs Ha 4
paccrosHun 10 cM OT ocH, OT BpEMEHH t.

YTrnoBoe ycKOpeHHUe Tella PaBHo. .. 1
OTtBer: 5 2

0 2 4 61c

Ormpenenure B Kakoil MOCIEAOBATEILHOCTH BO3PACTACT KMHETUUYECKAs SHEPTUA
BpalllEHUs CICAYIONINX TEJ, KATAUIUXCSA 0€3 CKOJNBKCHUS, CIM UX PATUuYyChl U
Macca OIMHAKOBBI:

A. CIUIONIHOM UIIUHID

b. map

B. o0pyu
OTtBetT: BAB

Ha kaxayio creneHb cBOOOIBI ABHKCHHUS MOJICKYIBI MPUXOAUTCS OAWHAKOBAs
1
SHEPrusi paBHas EkT' [Ipu ycnoBum, 9T0 MMEIOT MECTO BCE BHIbI ABIXEHUS,

CpeHsIsl KWHETHYeCKast JHEPTUsl MOJIEKyJIbl a3oTa (N,) paBHa ...
A. 5/2KkT

B. 7/2KT

B. 3/2KkT

I'. 3kT

OtBet: A

Omnpenenure AAMHY  AKTUBHOM  4acTH  MPSIMOJMHEMHOTO  MPOBOJHHKA,
MOMEIICHHOT'O0 B OJHOPOJHOE MarHuTHoe mosie ¢ umHaykiueir 400 Tn, ecnu Ha
Hero neiicrByet cuia 100 H. IlpoBonnuk pacnomnoxen nof yrioM 30° K THHUAM
MHIYKIIMA MarHUTHOT'O TIOJISA, CUJIa TOKA B IIPOBOJHUKE 2 A.

OtBet: 0,25 M

®deppoMarHeTHKy — 370 ...

A. CHIIBHOMarHuTHEIE BEIIECTBA

b. ctaboMarHuTHEIE BEIIECTBA

B. CHUJIbHOMArHuTHLIC BEUICCTBA U C.Ha6OMaFHI/ITHBIe BCUICCTBA

OtBer: A

B karymke ¢ wamyktuBHOcThIO 0,6 I'm cmma Toka 20 A. KakoBa sHeprus
MAarHUTHOTO TIOJIS KaTyIIIKH:

A. 12 JIx

b. 120 JIx

B. 1,2 Ix

I'. 0,12 Tx

OtBet: b

TemnepaTypa abcooTHO YEPHOTO TeNa yBeanumiach B 2 pasza. Kak namenumnacey
€ro SHepreTuuecKasi CBeTUMOCTD?

Orser: 16

Kak m3menutcs 3aImyparomee HalpsKCHUE, €CJIIN YaCTOTYy CBETa YBCIWYHTL B 2
pa3a? PaGoToii BEIX0/Ia 2JIEKTPOHA U3 METa/LIa IIPeHeOpeyb.
Oteer: yBeJnunTCH B 2 pasa

10

Cranmonaproe ypasHeHnue LlIpeannrepa B o0meM cirydae UMeeT BU:

2
Vy + h—T (E — U)y = 0, rne U-noTeHIIHAIbHASL SHEPTHSI MUKPOYACTHIIBI.

3J‘IeKTpOHy B aTOMC BOJAOPOJa COOTBETCTBYCT YpPAaBHCHHUC. ..
d?y = 2m

A —+—Ey =0;
dx? T h2 ¥ !

>y 2 2
B. SL+22(E-"2x%)p =0

dagz 2
h 0y
B. ﬁﬁl[) +U(x,y,z )Y =ih o




2 2
r.22+2(g+-=

Todx?
OtBer: I

h2 4TTEGT

Jv=0
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BxoaHo# KOHTpOJIb 3HAHWKM TPOBOJUTCS CPEaU BCEX OOYYaIONMIMXCsl TMEPBOro Kypca
O04yHOU (OpMBI OOYUEHHUS IO OOIIMM T'yMaHUTAPHBIM, MATEMATUYECKUM, €CTECTBEHHO-HAYYHBIM
JUCHUTUTMHAM (MCTOPHUS, MHOCTPAHHBIN s3bIK, (pU3nKa, XuMusi, UHPOPMATHKA, MATEMATUKA U T.
1.), @ TAKXKE 10 CIEIHATbHBIM JUCIMIUIMHAM Y 00YYaIOIIUXCsl, OCBAUBAIOIINX 00pa30BaTeIbHbIC
pOTrpaMMbl B 001aCTH MMOATOTOBKU YJICHOB SKHUITaKEH MOPCKUX CYIOB.

Legr BXOAHOTO KOHTPOJISI 3HAHWUW - ONpEICICHHE YPOBHS IMOJITOTOBICHHOCTH
00ydJaronumxcsi K OCBOSHHUIO JUCHUUILIMHBI (MOAYJsi), TpuMeHeHue auddepeHInpoBaHHOTO
NoJX0/1a K OOy4aroIIUMCs TPH peain3alliil TUCHUIUITMHBI (MOIYJs) C YY4E€TOM MOJYyYSHHBIX
pe3yJIbTaTOB.

ConeprkaHue OIICHOYHBIX MaTepHaJiOB 00eCIIeYrBaET BApPUATUBHOCTh 3aJaHni (HE MeHee
3-X BapHaHTOB), YPOBEHb CIIO)KHOCTU KOTOPBIX HE MPEBBIIIAET TPEOOBAHMIA, IPETYCMOTPEHHBIX
nporpaMMaMi OCHOBHOTO O0ILEro oOpa3oBaHHs WM TpeOOBaHMI K pe3yabTaTaM OCBOCHHS
OPEIIECTBYIOMMX AUCHUIUIMH (MOayJieil), u3yueHHe KOTOPHIX HEOOXOIUMO JJISl YCIIEUTHOTO
OCBOCHHS YKa3aHHOU JUCIMILIHHBI (MOJTYJIS).

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

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

PexoMeHnyemoe BpeMs BHIIOJHEHUS - 45 MUH.

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

1. Hcnonb3ys rpaduk 3aBUCHUMOCTH KOOPAMHATBI OT BPEMEHHU.
Ompenenure:
1) HayanpHYO KOOPANHATY TENa;
2) CKOPOCTh JABUKECHUS TEIA;
3) KoopauHaTy Tesna B MOMEHT Bpemenu 10 c. 0

-3

2. Kak nmBmxercst Teno, eciim paBHOJEHCTBYIOIIAsE BCEX CHII, JEMCTBYIOIIUX HAa TEJO pPaBHA
HyJ0?

3. C Kakoi CKOpPOCTHIO HY)KHO OpPOCHUTH TEJIO MacCOl 5 KI' BEpTUKAJIBHO BBEPX, YTOOBI €ro
KMHEeTHuYecKas sHeprus Oblia paBHa 250 [Ix.

4. Omnpenenure Maccy BOJOPOJIa, HAXOAAIIETocs B OalioHe eMKOCThI0 20 71 pu JTaBlIeHUN
830 klIIa, eciiu Temneparypa rasa passa 17° C.

S. 3apsaael 6 HKn u 12 MxKn Haxopstcs Ha paccrossHuu 3 cMm. C Kakodl cuiIoid OHU

B3auMoieicTBYI0T? Kakoe 3HaueHue OyJneT MMeTh Cuila B3auMOJICHCTBUS 3apsi/ioB, €CIU
UX TMIOMECTUTH B NapapuH (JU3JIEKTpHUUEcKas IPOHUIIAEMOCTh napaduHa paBHa 2,1)?

6. Omnpenenure HampaBleHHE CUIIBI AMIepa, JeHCTBYIOIIeH Ha B
OTpPE30K MPOBOTHHKA. -

7. Ha pucynke wusoOpaxeH rpauk 3aBUCUMOCTH KOOPIMHATBI X, mm
TeJa, COBEPUIAIONIET0 rapMOHUYECKHE KoeOaHus, OT BPEMEHHU.
Onpenenure u3 rpaduka amIuIUTyay, MEpHOJ, YacTOTy,
UKIMYECKYIO YaCTOTYy KOJeOaHHH.




8. [TocTpoiiTe wn300pakeHHE IpeaMeTra B

cobuparomeri  ymH3e. Kakoe  3T0 T
n3o0paxeHue? L e —
3F 2F F F 2F 3F
9. JIBE KOrepeHTHBIE CBETOBBIE BOJIHBI KpacHOro cBeTa (A = 760 HM) JOCTUTratOT HEKOTOPOH

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

10. Omnpenenure nepuo] AUPPAKIIMOHHON PEHISTKH, €CIU MPH €€ OCBEUICHUH CBETOM C
JUTMHOM BOJIHBI 656 HM MakCMMyM BTOPOTO MOPSKa BUJCH MO YoM 5°.

KpuTepnu u mikana oleHHBaHNUS TECTHPOBAHUS

Kpurepuu ouennBanus Yposens
Ouenka (K0JIM4Y€eCTBO NPABHUJIBHBIX OTBETOB) NMOJAr0TOBJIEHHOCTH
Omauuno 9 - 10 GaymuroB Bricokuit
Xopowo 7 - 8 6anoB Cpennuit
Yooenemeopumenwvno 5 -6 6ayutoB IToporosslit
Heyooenemeopumenvno 4 Gayta U MEHee Hwxe moporosoro

Pe3ynbTathl BXOJHOTO KOHTPOJS HOCST JAMATHOCTUYCCKUN XapaKTep, HE BIHUSAIOT Ha
pe3yNIbTaThl MPOMEXKYTOYHOH AaTTeCTAllMd M HE SIBJISIFOTCS IMOKa3aTeleM YCIeBaeMOCTHU
oOyuatorerocs.
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