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

Koa n Pe3ysbTaThl 00y4eHUs O AUCHUILINHE (MOAYJIIO)

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

3uamo Ymems Bnaoemw
KOMIIeTeHIIUH
U-1opxa - OCHOBHBIC NOHATHUS, | - BBIABIATH - HaBBIKAMHU
3HaeT OCHOBBI 3aKOHBI, MOJAEITH U (busHYeCKyro UCTIONB30BaHUs Mojiene
MaTeMaTuKy, GU3UKH, | METOJbI PU3uKH, CYIIHOCTb SIBJICHUH U Y METO/I0B (DU3UKH NIPU
BBIUNCIIUTEIEHON HCTIOJb3yeMBbIe TIPU MIPOIIECCOB, UcCie0BaHUU 00BEKTOB
TEXHUKH U pEILICHUH 33139 HCTIONb3YEMBIX TPH npodeccrnoHaIbHOM
MIPOTPaMMHPOBAHUS. | MEXAaHUKH, pEIICHUH 3a1aq JIESITEIIbHOCTH.
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 ATOMHOU (YM3HKH.
€CTECTBEHHOHAYUHBIX
0O0IIenH)XEeHEPHBIE
1 O0IEeNH)KEHEPHBIX
3HAHUS, METOJIBI . .
3HaHUil, METOIOB - KOMIUIEKT 3aaHuil s
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 eI TeIbHOCTH. KOHTPOJIS

BJ'IaZ[eCT HaBBbIKaMH

TEOPETUYECKOTO U

SKCIEPUMEHTAIBHOTO

HUCCIIEOBAHUS

00BEKTOB

npodeccruoHaTLHOM

JIeSITEIbHOCTH.
OIIK-3. NUA-1lonks - METOJIbI ¥ CPEACTBA | - POBOJINUTH - HaBBIKAMH IIPOBEICHUS
CrocobeH B cepe | 3Haer cnenupuky ¢usngeckux SKCIIEpUMEHTAaJIbHbIE JKCIIEPUMEHTAIBHBIX
cBoei METOJIOB U CPEJCTB HU3MEpeHuH, HCCIIeNOBaHMS U HCCIIeJOBAaHUH 1
IPO(PECCUOHANBHO | TEXHUYCCKHX HCIOJIb3YEMBIX B HU3MepeHus, U3MepeHuii, 00padoTKu
U IeITeIbHOCTH U3MepeHuii B cepe ctepe cBoeit o0pabatbIBaTh U Y NpeJCTaBICHUS
MIPOBOJIUTH cBoei poheCCHOHATBHOM MPEACTaBIATh MOJIYYEHHBIX JAHHBIX.
HU3MEPEHUS U npodeccruoHaTbLHOM JIeSITEIbHOCTH. TOJIyYE€HHBIE IaHHbBIE C
HaOJII0ICHUS, JIeSITEIbHOCTH. Y4eTOM crien(UKI

pacueTHO-TpaduIecKoit
paboTEI.




00pabatTbIBaTh U
NPEJICTABIISATh
IKCIEPUMEHTATBH
bl€ IaHHBIC
pe3yNbTaThl
WCIIBITAaHUH.

UI-20nx-3

CriocoOeH MpoBOAUTH
IKCTIEPUMEHTAIbHbIC
HCCIICJOBAHUS U
U3MepeHus,
o0OpabaTeIBaTh U
MPEACTABISITh
MOJTyYCHHBIC TaHHbIC
C y4eTOM cHenuuKu
METOJIOB U IIPOBOAUTH
OKCIICPUMEHTAJIbHBIC
HUCCIICAOBAHUA U
U3MepeHus,
00pabaThIBaTh U
MPE/ICTABISITh
MOJTYYEHHBIC TaHHbIC
C YYETOM CHelUpUKH
METOJIOB U CPE/ICTB
¢dusmIecKux
u3MepeHui B cepe
cBoel
poeCCHOHATBHOM
JIeSTeIILHOCTH.
CpCACTB TEXHUYCCKUX
u3Mepenuii B chepe
cBoeH
npodeccHoHAIBLHON
JIeSITeIIbHOCTH.
NA-3onk-s

Crnocob6eH MpoBOJUTh
IKCIIEPUMEHTATBHBIX
HCCIIEI0BaHUN 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,

IoaHoTa N . COOTBETCTBYIOLIEM IIPOTpaMme
. MHHHMAJIBHBIX TPEOOBAHUM. 3HAHU. COOTBETCTBYIOIIIEM IIpOrpaMme
3HAHMIA MOATOTOBKH.
Wmenu Mecto rpyObie OMHOKH. JomyiieHbl He TpyOble OMIMOKH. HOATOTOBKH.
Jlomy1ieHbl HEKOTOPBIEC TOTPEITHOCTH.
[TpoaeMOHCTPUPOBAHBI OCHOBHbIC IIpoaeMOHCTPHPOBAHBI BCE OCHOBHBIC
P TpHp [TpoeMOHCTPHPOBAHBI BCE OCHOBHBIC P PHP
YMEHHSI. YMEHHUSIL.
[Ipu BBITIOTHEHUH CTAHAAPTHBIX YMEHHUSL.
. BBINOTHEHBI THITOBBIE 33IaHUS C HE BBINoTHEHBI BCe OCHOBHBIC U
Hamuuue 3aJlaHKil He IPOJAEMOHCTPHPOBAHBI BBIMONHEHBI BCe OCHOBHBIC 3aJaHHs C
. rpyObIMHU OIINOKaMHU. JIOTIOJTHUTENbHBIE 3aJaHus 0e3 OIUOOK 1
yMeHmii OCHOBHBIC YMEHHUSI. HEKOTOPBIMH MOTPEITHOCTIMU. o
BeImonHeHBI BCe 3aJaHus, HO HE B MOTPELIHOCTEH.
Vmenu MecTo rpy0bie OIIHOKH. BsInosHEHBI BCE 3a1aHUSI B TOJHOM
HOJIHOM 00BeMe (OTCYTCTBYIOT R 3a/1aHUs BEIIIOTHEHBI B TIOJTHOM 00BeMe
00BbEMe, HO HEKOTOPBIC C HEOIETaMH.
HOSICHCHUSI, HETIOJIHbIC BBIBOJIBI) 0e3 HeJI0YeTOB.
IposeMOHCTPHPOBAHBI BCE OCHOBHBIE
YMEHHSI.
Hammaue [Ipu BBIONTHEHWH CTAHAAPTHBIX MmeeTcss MEHEMAIBHBINA HaOOP IpoxeMoHCTPHEPOBaHBI Ga30BbIE BBInonHEHBI BCe OCHOBHBIE U
HABBIKOB 3alaHUi He TPOJEMOHCTPUPOBAHBl | HABBIKOB JJISI BBIIIOIHEHUS HABBIKH IIPY BBIIOIHECHAH JOTIOTHUTENbHBIE 3aIaHus 63 OMHOOK U

(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.

Xapakrepucruka
copmupoBaHHOCTH
KOMIIeTeHIIUH

Komnerennuu gaxTuyecku He
c(OpMHUPOBaHBbI.

Nmeromuxcs 3HaHUM, yMEHUIH,
HaBbBIKOB HEZOCTATOYHO /IS
penIeHust 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 JIHAINa3oHy

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

nim

Habpano 3ageTHOE KOIH4YECTBO OaIOB
COTJIACHO YCTaHOBJIICHHOMY JHAIa30Hy

ChopMUpOBaHHOCTH KOMITETCHIIHIA
MOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Nmeromuxcs 3HaHUM, yMEHHM, HABBIKOB
B MIOJTHOH Mepe JOCTATOYHO ISt
pelIeHUs CIO0XKHBIX, 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 H T. TI.

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

3aHaHI/Ie BBIIIOJTHEHO ITOJHOCTBIO, HO HET AO0CTATOYHOIO 00OCHOBAaHHS WIIH npu
BCPHOM pCHICHMHU AONYyHICHAa HC3HAYUTCIbHAA 0H.II/I6I(a, HC BJIUdgOIIasA Ha
MPAaBUJIbHYIO ITOCICA0BATCIIBHOCTD paCCY)K,HCHPIfI. Bee Tp€6OBaHI/I$I, 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

Kpurepuu 1 mkaja oleHUBaHHS DvaeTHO'FDad)quCKOﬁ Da6OTLI

PacquHo-rpa(queCKHe pa6OTBI, PEKOMCHAAINU IO HMX BBIIIOJHCHUIO NPCACTABJICHBI B

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

SUOC MAY.

B ®OC BxitoueH TUIIOBOM BapUaHT pacyeTHO-Tpaduyeckoil paboThl.

PacuerHo-rpajdpuueckas padora Ne 1

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

uiekTpocTaTHKA. [10CTOSIHHBIN 3JIEKTPUYECKUH TOK»

3aganme Nel Ne 1

Pannyc-BekTop MareprasbHOM TOYKM OTHOCHUTENIBHO Hadajla KOOPJHWHAT Bap.
= - 22
I/ISMCHHCT?I CO BPEMEHEM I10 3aKOHY I = btl + ct*]. b, m/c 1,0
1. HAUTH ypaBHEHHUE TPACKTOPHUU ABIIKEHUS TOUKH, yx 50
¢, M/C :

2. MOCTPOUTDH I'paUK TPAEKTOPUU TOUKH B MPOMEKYTOK BPEMEHU OT
t =0 no t,=5¢c;
3. OIIpEACIINT, MOIYJb CKOPOCTH TOYKH B Hayaje KOOpPAMWHAT
(Xo Yo ) :
4. OIIPEACTIUTh MOAYJHM TaHI€HUHAJIbHOI0, HOPMAJIBLHOI'O M ITOJHOI'O

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

5. OMMPCACIIUTL PAANYC KPUBU3HBI TPACKTOPUHU TOYKM B Ha4YaJIC

KOOpauHaT (Xo ' Yo ) )

YucoBbie 3HAUCHUS napamMeTpoOB IJIAd PCIICHUA 3ada4n HCO6XO,Z[I/IMO B34Th

13 TaOJIUIIBL.




3aganmne Ne?2
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. yKa3aTh OTHOCUTEIbHOE HAIMPABIEHUE BEKTOPOB YIIIOBOM 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 maccoii IM,. VYpaBHeHue BpallCHHUs MaxOBUKa: (P = T . Mo
Hayasa BpalleHNs MAXOBUKA BBICOTA IPy3a HaJl II0JIOM cocTassna N .
Onpenenurs:

1. TaHT'€HIIMAJIbHOE YCKOPEHUE U JIMHEHHYI0 CKOPOCTh, HOPMAJILHOE U

MOJIHOE YCKOpPEHHUs TOueK 000Ja MaxXxOBHUKa, BpeMs OIyCKaHHUS Tpy3a N0
110J1a, KHHETUYECKYIO SHEPTHIO TPy3a B MOMEHT yAapa O MOJI;

2. YIJI0BYIO CKOPOCTB M YIJIOBOE€ YCKOPEHUE MaXOBHUKA;

3. CWIIy HAaTSDKEHHUS HUTH C TPY30M, pabOTy CHIJIBI HATSHKEHUS IO
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 TaOJIUIIBIL.

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, .

Cuynrag ras HUJCaJIbHBIM, a4 3HAYCHUA TCPMOAUHAMUNYCCKUX ITapaMCTPOB V '
m,, T,,M,u T, ussectHpIMu, HaiiTn:
1.  3HAYEHHMS TEPMOAMHAMHMYECKHX MAPaMETPOB rasa B COCTOSHUHM |:

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 HMeEET 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
dbyHkMM MakcBera npu cKkopocTsx: 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 CpeHEN KMHETUYECKOW SHEPTUn <8> MOJIEKYT
1 HauOosee BEPOATHOE 3HAYEHUE DHEPIUU &, MOJIEKYN M PACCUMTATh MX

YHCIIOBBIE 3HAYEHHS JUTS TeMIepaTyp |, u 1,;

No 1
Bap.

X H;
T1 , K | 250
T,,K |270
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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 , 3aHUMAOUIero 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 OIPEACTUTD:

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 IS PEIICHUS 33]]a9i HEOOXOIUMO B3SITh
w3 TaOJIULIBI.

3aganue Ne7
B 6amtone o6bémom V' Haxomures 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. G GEKTUBHBIN AMAMETP MOJIEKYJBI Ta3a X , COOCTBEHHBIH 00BEM
MOJIEKYJI, KaKylo 4acTh 00b&Ma OasioHa COCTaBISIET COOCTBEHHBIN 00BEM
MOJIEKYT?

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.

3ananue Ne8
3aBUCUMOCTh BEKTOpa HAINPSHKEHHOCTH  DIIEKTPOCTATUYECKOTO  IOJS,
CO3JJaHHOTO  OOBEMHBIM  DJICKTPUYECKUM  3apsJioM,  BhIpaKaeTcs
YpaBHEHUEM:

[~

E= K,

N

T+

Rng

Z

Ne 1
Bap.
X H>
vV mois | 1
151 5
S
Py 107, 0,5
IIa
Ne 1
Bap.
X N>
V
102, | 2
N
m
10,5
KT
T,K | 280
No 1
Bap.
a 2
b 1




-> 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
¢ 00BEMHBIM 3apA70M B TOYKAX 3JIEKTPOCTATUUECKOTO IMOJIs 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.

3aganue Ne9
[Iromans OOKIAMOK IUIOCKOTO KOHIEHCATOpa O, a PACCTOSHHE MEMXKIY
obknankamu pasao 0 . KonmeHcaTop 3apsmuiy 10 pasHOCTH HOTEHIMANOB
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 BBCACHHUA NUIJICKTPUKA,

4.

HaIpsHKEHHOCTH AJIEKTPOCTATUUECKOTO TIOJIS BHYTPH KOHJEHCATOpa

[0 1 IOCJIC BBCACHUS INIACTUHBI JTUDJICKTPUKA,

S. MMOBEPXHOCTHYIO IJIOTHOCTh 3apsia Ha OOKJIagKkax KOHJeHcaTtopa
JI0 Y TIOCJIE BBEACHMS INTACTHHBI AUIJIEKTPUKA;

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 MPOTUB CHII DIEKTPUIECKOTO

I10JI4, YTOOBI BBIHYTBH JUDJICKTPHUK;

13.

OIIpeNIeNIUTh OO0IIyI0 €MKOCTh OaTaper KOHAEHCATOpOB, €CIH 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 ]
conporusnenus 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,

HallpsKEHUE 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 Rs;

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; KOJUYECTBO TEIIOTHI Ql, Q2 u Qs’
BBIJICJIIEMOE B CEKYHJIY MPH TMPOXOKICHUH TOKA COOTBETCTBEHHO Ha
conporuenennsax R, R, u Ry;

6. HOCTPOMTH TpaduK 3aBHCHMOCTH majeHuss Hanpsokenus U Bo
BHEIITHEH IIeTTH OT BHEITHETO COnpoTuBiacHus R, comporusienne R B3sTh
Kaxapie 2 Om.

UYucoBbie 3HAYCHHS TAPAMETPOB JIJISL PEIICHHUS 3a7a4i HEOOXOIUMO B3SITh
13 TaOJINIIEL.
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Kpurepuu ouenuBanus

Ouenka/oajbl
Omnuuno Pabora BeIITOTHEHA MTOJHOCTHIO, O3 OMUOOK (BO3MOXKHA OJIHA HETOYHOCTD, OIHCKA,
7
HE SIBIITIONIASICS CJICACTBUEM HEMIOHUMAHHUS MaTepuania).
Pabora BBITIONHEHA MMOJIHOCTHIO, HO 0OOCHOBAHMS IIIAT0B PEIICHUS HEIOCTATOYHEL,
Xopouio JIOITyIIIeHa OJTHA HerpyOast OIMOKa WM ABa-TPH HEOYETa, HE BIHSIOIIUX Ha

IPABUJIBHYTO ITOCJICJOBATCIIbHOCTD paccymneHI/Iﬁ.

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 mkajnga OleHUBAaHHS ITOCCIIACMOCTH 3aHATUI

HOCCH.[GHI/IG 3aHATUH OGy‘-IaIOH_II/IMI/IC}I onpeaAcIsICTCA B IIPOLCHTHOM COOTHOLICHUUN

Bbanasl Kputepuu oueHkun




15-16 nocemaemocts 75 - 100 %
12-14 nocemaeMocts 50 - 74 %

MeHsbIe 12 nocemraeMocth menee 50 %

4. Kputepyuu ¥ IIKajJa OLEHUBAHHWS Pe3yJbTATOB OOyYeHHS] MO JAUCUHMILIUHE
(MoxyJI10) MPH MPOBeIEHUH MPOMEKYTOYHOM ATTECTAIMH

Kpurepun u 1kana oleHUBaHNUI PE3YILTATOB OCBOCHUS NUCIIUINIMHEL (MOAYIA)

€ 3a4CTOM
Ecnu oOyuaromuiicst HaOpasl 3au4€THOE KOJIMYECTBO OAJIJIOB COIVIACHO YCTaHOBJICHHOMY
JMana3oHy Mo JUCHMILIMHE (MOAYIIO), TO OH CUUTAETCS ATTECTOBAHHBIM.

Ouenka Bajbl Kpurepuu ouennBanus
Hab6paHno 3aueTHOE KOJUYECTBO OALIOB COTIACHO
3aumeno 60 - 100 P
YCTaHOBJICHHOMY JIHAMa30HY
3a4eTHOE KOJTUYECTBO COTJIACHO YCTAHOBICHHOMY
He 3aumeno meHee 60

Jrana3zoHy 0anoB He HabpaHO

KDI/ITGDI/II/I U IIKaJia ONCHUBAHUA PE3VJIABTATOB OCBOCHUA AU CIIMITIIINHBI (MOZIVJI?I)

€ 5K3aMCHOM

Jlnst mucuuIuine (MOJTyJIeH ), 3aKaHYMBAKOIIUXCS 9K3aMEHOM, PE3YJIbTaT MPOMEKYTOYHON
aTTeCTAllMM CKJIAaJbIBaeTCS M3 Oa/UIOB, HAOpaHHBIX B XOJI€ TEKYIIEr0 KOHTPOJS W IpHU
IIPOBEJICHUH dK3aMeHa:

B ®OC BkiIOYeH CHHMCOK BOIPOCOB M 3aJaHHl K 3K3aMEHY M THIIOBOH BapHUaHT
9K3aMeHaIMOHHOTO Ounera:

1) MarsuTHoe B3aMMOJEHCTBHE IIOCTOSIHHBIX TOKOB. BEKTOp MarHMTHOM WHIYKIIMH.
[TpyHIMI CynepnO3UIIMN MarHUTHBIX MOJIEH. BEKTOp HaNPsS>KEHHOCTH MarHUTHOTO MOJIS.

2) 3akon Ammepa. BzaumopeiictBue nmapamiensubix TokoB. Cuna Jlopenna (amektpudueckas
Y MarHUTHasi COCTABIISIOLINE).

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

4) Teopema o nMpKyISAIMH (3aKOH TOJHOTO TOKA). MarHUTHOE 1MOJIe COJIEHOM1a U TOPOUa.

[Torok BekTOpa MarHUTHOM MHIyKIUH. Teopema [aycca nns marnutHoro moinsa. Pabora mo
MIEPEMEIICHUIO ITPOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

5) JIBr>KEHUE 3apsyKEHHBIX YaCTULl B OJIEKTPUYECKUX U MATHUTHBIX MOJIAX.

6) MarsuTHOe 1oJie U MarHUTHBIN JMIOJIBHBIE MOMEHT KpyroBoro Toka. Hamarnmdyenue
MarHeTUKOB. 3aBUCHMOCTb HAaMarHMYE€HHOCTH OT HaNpsYKEHHOCTH MArHUTHOTO  MOJIS.
HanpsxeHHOCTP MarHUTHOTO Mojs. CBSI3b BEKTOPOB MAarHUTHOM WHIYKLHH, HANPSKEHHOCTH
MarHMUTHOTO IIOJII M HAMarHMYEHHOCTH. 3aKOH IIOJIHOIO TOKAa JUIsi MAarHUTHOIO TOJS B
BellecTBe. MarHuTHas TPOHMIIAEMOCTb. MarHuTHas BOCHPUMMYUBOCTH. Kiaccudukanus
MarHeTUKOB.

7) JlnamarHeTuky, MapaMarHeTUKH W ¢GeppoMarHeTHUKU. ['paHUyHBIE YCIOBHS Ha
MIOBEPXHOCTU pas3zesia ABYX MarHeTukoB. I'mcrepesuc. KpuBas HamarHu4duBaHHs, OCTaTOYHAs
UHAYKIUS W Ko3puuTHBHas cuia. Touka Kropu. OO0beMHas IIIOTHOCTh 3HEPTUHM MAarHUTHOTO
II0JISI B BELIECTBE.

8) OnexkrpomarauTHass wuHAyKnus. [IpaBuio JleHma. VYpaBHeHHE 3IIEKTPOMAarHUTHOU
uHAYKIMHA. CaMoMHAYKIMA. IHIYyKTUBHOCTD COJIEHOMIA, TOPOUJA. DHEPIHsI MArHUTHOIO TIOJISL.
BuxpeBoe »snektpudeckoe mnoisie. Tok cmemenus. Cucrema ypaBHeHMH MakcBemia B
UHTETPaIbHON (hopMe U (PU3MUECKUI CMBICI BXOAALINX B Hee ypaBHeHUH. Cuctema ypaBHEHUI
Makcgemna B nudpepennuanbaon hopme.




9) Wntepdepennus  cBera. [lpunmun [roiirenca. KorepentHsie Bonubl. [lomyuenue
KOTEPEeHTHBIX Jiydei. Onrtuueckas anuHa mytd. Ontuueckas pa3HocTh xona. MHTepdepeHus
CBETa OT JABYX KOT€PEHTHBIX UCTOYHHMKOB: yCJIOBHE MaKCUMyMa U MUHUMyMa. HTepdepenius
CBE€TAa B TOHKHUX IUIEHKaX: IOJIOChl PAaBHOM TOJIIIMHBI U PABHOIO HAaKJIOHA, Kosblla HproTOHA.
[Tony4yenue narepdepenunn (meron FOura).

10) Hudpakmus cera. [Ipunnun IrolireHca-®penens. Meton 300 DpeHens: aMILIUTYa
pE3yJIBTUPYIOLIETO KoJieOaHusl, Iuiomaap m-i 3006l Openens, paguyc BHEIIHENW TPaHUIIbI 30HbI
Openens. dudpakuus Openens (audpakuus B cxomasmuxcs jydax). Judpakimus Ha Kpyriom
orBepctun u gucke. Hudpakmus @Ppaynrodepa (audpakius B mapajuiedbHBIX JIydax).
Hudpaxus va menu. J{udpakuns Ha 1upakiiMOHHON peleTKe.

11)  BsaumojeiicTBue cBera ¢ BeliecTBOM. Paccesnue 3akon Pames. Jlucmepcust cBera.
Jucnepcus nokasareis npeiaoMiieHus BelecTsa. [Ipenomiienne ceeta B mpu3Me.

12) Ionspuszanus csera. Ilnockocts nossipusanuu. ECTECTBEHHBIN U MOJISAPU30BAHHBINA CBET
(;muueitHO M AnnunTudecku). Crenens nonspu3anuu. 3akoH Mamoca. [lonspuzanus cBera mpu
OTPaXEHUM M IMPEJIIOMIICHUU Ha TpaHUIE ABYX IUAIEKTPUKOB. 3akoH bprocrepa. JlBoiiHoe
ny4yenpenomieHue. OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN JTyUH.

13) TemnoBoe u3Iy4YeHHE U €ro XapakTepuUCTHKH. OCOOEHHOCTH TEIUIOBOIO H3JIYUCHHS.
AGcomoTHo uepHoe Teno. 3akoH Kupxroda. 3akons! Credana-bonbimana u cmemenus Buna.
®opmyna Panes-/Ixunca.

14)  KsautoBass runote3a Ilmanka. ®opmyna Ilmanka [uis yHHUBepCalbHOW (GYHKIHH
Kupxroga. KpantoBas rtumore3a DiHmITelHA. 3akoHbl (Qorodddexra. Macca U UMIYILC
dorona. /laBnenue cera. dpdext Komnrona.

15)  TIlnanerapuas moxaenb atoma. OmbiTel Pesepdopaa mo paccesHuio o-dactuil. Mojeinb
atoma Pesepdopaa, ee mpoGiembl. DMIUpPUUECKUE cepuaabHble (OPMYIBI CIEKTpa BOAOPOJA:
Jlaitmana, bansmepa, [lamena u nap., o6obmennas ¢opmyna. [Tocrynarer bopa. Monens aroma
Pesepdopna-bopa.

16)  KopnyckynsspHO—BOJHOBOM ayanu3M Matepuu. ['unoresa ae bpoiins. CBA3b BOJTHOBBIX U
KOPIIYCKYJIIDHBIX ~ XapakTePUCTHK  MUKpouyacTHIpl. COOTHOIIEHHE  HEONpEeAeIEHHOCTEN
['eiizenOepra nns KOOpAWMHATBI M HUMIYJbCa, HHEPrud U BpeMeHU. OCHOBHOE ypaBHEHHUE
KBaHTOBOM MexaHuku. OOmee ypaBHeHue Ilpenunrepa u ero “craryc”. YpaBHEHUe
[lIpenunrepa nis craimoHapHbIX cocTossHUt. CoOCTBEHHBIE (PYHKIMU, COOCTBEHHBIE 3HAYCHUS
sHepruu. YacTuma B OAHOMEpPHOW MNPSAMOYrOJbHOW TMOTEHLUUANbHOM siMe ¢ OECKOHEYHO
BBICOKMMH CTEHKaMHU.

TunoBoil BApMaHT IK3aMEeHAIHOHHOTO OMIeTa:

MHWHUCTEPCTBO HAYKU U BBICHIETO OBPA3OBAHUA
POCCHUMCKOU ®EJJEPALITUN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHME BBICHIET'O OBPA3OBAHUA
«MYPMAHCKHUMN APKTUYECKN YHUBEPCUTET»
WHCTUTYT MHTEIEKTYaTbHBIX CUCTEM U HHU(POBBIX TEXHOIOTUN
HaumeHoBaHue CTpYKTypHOIO NOApa3AeaeHUs
Kadenpa Briciieit MmareMaTuku U GU3HKU
Hanmenosanne xadenpsl
Hanpasnenne wu  HampaBneHHocTh (mpodmib) noarotoBku  23.03.03.  Dxcmuryararus
TPAHCHOPTHO-TEXHOJIOTUYECKHAX MAIIHH U KOMIUIEKCOB

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1o y4yeOHOM JUCIUIUINHE (QU3UKa

Teopernuecknii Bompoc Nel. 3akoH buo-Casapa-Jlamiaca M ero npumMeHEHHE K pacdery
MarHMTHBIX MOJIEH.



Teopernueckuii Bonpoc Ne2. HMurepdepeHuuss cBeTa B TOHKHX IUIEHKAX: IOJIOCHI paBHOU
TOJIIIMHBI U PABHOTO HAKJIOHA, Kouiblla HproToHAa.
Teopernueckuii Bompoc Ne3. KpanrtoBas rumore3a JUHIITEHHA. 3aKOHBI PoTOdPdeKTa.

3aBenyrommii  kadpeapoir BMud / Jlesutec B.B./

«  » 2023 1.

Ouenka Kputepuu o1ieHKH 0TBETAa HA IK3aMeHe

OOyuarommiicss TIyOOKO H  TPOYHO  YCBOMJI HPOTPaMMHBI  MaTepuhal,
HCUEPIBIBAIONIE, MOCIEOBATENbHO, YETKO M JIOTHYECKH CTPOWHO €ro H3jaraer,
YMEET TECHO YBS3bIBATH TEOPUIO C NPAKTHKOH, HE 3aTPyIHAETCS C OTBETOM IpHU
BUJIOM3MEHEHUH BoIpoca. Biiageer cnenuanbHON TEPMUHOJIOTUEN, IEMOHCTPUPYET
OOIIyI0 3pYANIHMIO B TPEIMETHOH 00NacTH, WCIOJIB3YyeT NMPHU OTBETE CCHUIKH Ha
MaTepHall CIIeIMAIN3HPOBAHHBIX HCTOYHHUKOB, B TOM 4dHcie Ha VIHTepHEeT-pecypChl.
OOyyaromuiicst TBEpIO 3HAET MaTepual, IPaMOTHO U IO CYLIECTBY M3JIaraeT ero, He
JIOITyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, BIAAEET CHELUAIBHON
Xopowo TEPMHUHOJIOTMEH Ha JOCTaTOUHOM YPOBHE; MOTYT BO3HUKHYTb 3aTPyIHEHUS IIPU
OTBETE HAa YTOYHSIONIIME BOIPOCHI 10 paccMaTpUBaeMOil Teme; B IEJIOM
JICMOHCTPHPYET OOIIYI0 SPYAMIIIO B IPEIMETHON 00JIaCTH.

OOyyaromuiicss UMEeT 3HaHUS TOJBKO OCHOBHOTO Marepualia, HO HE YCBOWJI €ro
JieTaliei, JONMyCKaeT HETOYHOCTH, HEJOCTaTOYHO NpaBWIbHBIE (OPMYIHPOBKH,
Yoosnemeopumensno | MI0X0 BIAfEET CIENHUATBHONW TEPMHHOJIOTHEH, MOIyCKAET CYIIECTBEHHBIE OLIMOKH
IIPU OTBETE, HENOCTATOYHO OPHUEHTHUPYETCS B MCTOYHHMKAX CHEIHATN3MPOBAHHBIX
3HAHUH.

OOywarommiicss He 3HAeT 3HAYUTENBHOM 4YacTH MPOTPaMMHOTO Marepuana,
JIOIYCKaeT CYIIECTBEHHBIEC OUTHOKH, HAPYIICHHS JOTUIECKOHN ITOCIIeI0BATEIHHOCTH B
Heyooenemeopumenvho | M3I0KESHUM NPOTPAaMMHOTO MaTepuaia, HE BIAJCET CICHHAILHON TEpMHHOJIOTHEH,
HE OPHEHTHPYETCS B NCTOYHHUKAX CHEIUAIM3UPOBAaHHBIX 3HAHHUH.

Her oTBeTa Ha mocTaBiIEHHBIN BOIPOC.

Omauuno

Orenka, moylydeHHasi Ha dK3aMeHe, repeBoAuTcst B 6ambl («5» - 20 Oamnos, «4» - 15
6am1oB, «3» - 10 6ay10B) ¥ cymMMupyeTtcs ¢ Oanamu, HaOpaHHBIMU B XOZI€ TEKYIIET0 KOHTPOJIS.

CymmapHble 0aJ11bl

HTorosasi o1ieHKa 1mo Mo TUCHHILTAHE Kpurepuu oneHuBanus
JUCHUILIHHE (MOAYJII0) (MoayJ110), B TOM
qHCIe
BrImotHEeHBI BCe KOHTPOJIBHBIE TOYKU TEKYIIET0 KOHTPOJIS
Omauuno 91-100 P ym ™
Ha BRICOKOM YpOBHE. DK3aMeH ClIaH
BrImotHeHBI Bce KOHTPOJIBHBIE TOYKH TEKYIIETo KOHTPOJIS.
Xopowio 81-90 P yi p
DK3aMeH CJIaH
KOHTpOJIbHBIC TOYKHU BBHITOJHEHBI B HETIOJIHOM 00BEME.
Yooenemesopumenvno 70- 80 P
DK3aMeH CJIaH
Heyooenemeopumenvno 69 u MmeHee KoHTponbHBIE TOYKH HE BBITIOJIHEHBI UJIM HE CAAH dK3aMeH

5. 3ajaHusi AMATHOCTHYECKO paldoThbl 1Sl OLEHKU pe3yJbTATOB OO0Oy4YeHHSI 110

AUCHUILIHHE (MOAYJII0) B PAMKAX BHYTPEHHeill U BHellIHell He3aBHCUMOI OlleHKU KavyecTBa
o0pa3oBaHus

®OC comepkuT 3afaHusl JUIsl  OLEHMBAaHUSA 3HAHUM, YMEHUH M  HaBbIKOB,
JEMOHCTPUPYIOIUX  YPOBEHb CPOPMHUPOBAHHOCTHM KOMIETEHIMH M HMHIUKATOPOB  HUX
JOCTHKEHUS B MPOIIECCE OCBOCHUS JUCIUILIUHBI (MOJTYJIs).

Kommext 3amanuii paspaboTraH TakuM oOpa3oM, 4YTOOBI OCYIIECTBUTH MPOLEAYPY
OLICHKH Ka)KJI0M KOMIIETeHIMH, (OPMUPYEMBIX JAUCHUIUIMHON (MOAYJIEM), Y OOy4arouierocsi B
MMCbMEHHOU (hopme.

CopepxaHue KOMIUJIEKTA 3aJaHUI BKJIIOYAET: TECTOBBIE 3a/1aHNUs, PACUETHBIE 3a]a4U.



KomnuiekT 3aganuii 1MarHocTnyeckoi padorsl

OIIK-1

VKkaxuTe pa3Mepsl BETUUMHBI, OTJIOKEHHOM Ha IIKajie IITaHT€HLUUPKYJs, IPUBEAEHHOTO HUXKE
Ha PUCYHKE.

A. 20,0 Mmm
Bb. 20,5 mm
B. 20,3 mm
I'. 20,4 mm
OtBet: B

licrym.org

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

OtBer: 26 H

PaccmarpuBaroTcs Tpu Tena OAMHAKOBOM MaccChl: JMCK, TOHKOCTEHHAs TpyOa M CIUIONIHOW Iap.
Paguycel mapa ¥ OCHOBaHUWI JWCKa U TPYObl OJMHAKOBHL. BepHBIM /I MOMEHTOB HWHEPIUH
paccMaTpUBAEMBIX T€J OTHOCUTEIBHO YKA3aHHBIX OCEHl IBJISIETCH COOTHOLICHUE. ..

Az <], <]
b. J5<]1 <],
B. 1 <J);<]J3
I.J3<i=];
OtBeT: A

Tpy6a Ilap

CpenHsist KHHETHYECKas SHEPT s MOJIEKYJIBI HI€AIBHOTO raza npu Temneparype T paBHa
i S . ; ) ; . .
&= EkT v U= lyoer + lap + 2ixon » THE Inoers Lgp M Ixon~ YACIO CTENCHEH CBOOOIBI

HOCTYIMATEIbHOTO, BPALIATEILHOTO U KOJIe0aTeIbHOTO ABMKEHHI MoseKybl. Jlist remust (He)
YUCJIO PAaBHO ...
A.7

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

Ha npoToH, ABWKymmuiics co CKopocThio 107 M/c B OIHOPOIHOM MATHHTHOM IIOJIE
TNEpPHeHIUKYIIAPHO JTHHUSAM HMHAyKIuM, aeiictByer cuma 0,32-10™ H. KakoBa MHIyKIHs
MarHUTHOTO OIS ?

OtBert: 0,2 Tn

Ecnu deppomaraeTik HarpeTh 40 TeMIEpaTyphl, IpeBblmaoneld Temnepatypy Kropu, To ...
A. oH moTepsieT peppoOMarHUTHBIE CBOICTBA




B. €0 MAarHuTHLIC CBOﬁCTBa HC3HAYUTCIIBHO 0CJ'Ia6HyT
B. ero MarauTHbIE CBOMCTBA HE3HAUYUTEIIHHO YCUIIATCA
I". ero MarHuTHEIE CBOIICTBA HE U3MEHATCSA

OtBeT: A

IIpu BeIIBUTAHUN W3 KATYIIKU TIOCTOSTHHOTO MarHuTa B HEM BO3HUKAET JIEKTPUIECKUI TOK. DTO
SIBJICHHUE ...

A. MTHTYKTUBHOCTHU

b. mMarHuTHON MHAYKIMH

B. a5ekTpoMarHuTHON MHIYKIIUU

I'. anexTpocTaTH4YeCKOM UHIYKIIUU

OtBer: B

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

Kako#t umnynbc y poToHa, 3HEpPTUs KOTOporo paBaa 3 3B?
_27 KI'M

Otser: 1,6:10 —

10

CranuonapusiM ypasHenueM Illpeaunrepa mjis JAMHEHHONO TIapMOHMYECKOTO OCHMJLUIATOPA
ABIISETCS yPABHEHUE.. ..

d?y . 2m .
A. 0 t 22 Ey = O;

Yy Z_m( _ Mo 2) =
B. 2+ 22 (F-22x2)yp =0
B. £ sy + Ux,y, 2 ) =in 2L

. 2;71 ) ) ’2 at

b Z_m( ze ) —

L. dx?2 = h? E+ 4meyT ¥p=0

OtBer: b

OIIK-3

[MpuBenute ¢dopmyiy Aisl pacdeTa CpPeIHEKBAJAPATUYHOW IMOTPEHIHOCTH CPEJHEr0 3HAYCHUS
CEpHUH NPSIMBIX H3MEPECHUMN.

A. 5, =2% 1009

(X)
Zin:l(x_xi)z
n-(n-1
B. &, =(X)*AX

I. & =t(n,p)-oy
OtBet: B

b. o, =

X

Ha pucynke TIpHBE/ICH rpauK 3aBUCMMOCTH CKOPOCTH TOYKH v, M/C
TCJ1a, HaAXOAAIICHCA Ha paCCTOHHI/II/I 10 CM OT OCH, OT 4
BpEMEHH t. YTIIOBOE YCKOPEHHUE Tela paBHo. ..

OtBer: 5

0 2 4 6 tec

Onpenenure B KakKOW IOCIICJOBATEIBHOCTH BO3PACTAaeT KHHETHYECKAs JHEPrus BpallCHHS
CIIETYFOIIUX TEN, KaTSAIIMXCS 0€3 CKONBKEHUS, €CITH UX PaUyChl M Macca OJMHAKOBHI:

A. CIIJIONTHOM MITHHID

b. map

B. ob6pyu
OTtBeT: BAB

Ha KaXAyro CTCICHb CBO60,[[I>I ABWKCHHUA MOJICKYJIbI ITPUXOAUTCA OAMHAKOBAs SHCPIusa paBHAA

1
—kT. Tlpu ycrnoBuM, 9TO UMEIOT MECTO BCE BUJBI JBYDKCHHUS, CPEIHsIS KHHETHYECKash dHEPIus
2




MoJIeKyJbI a30Ta (N, ) paBHa ...

A. 5/2kT
B. 7/2KkT
B. 3/2KkT
I'. 3kT
OtBer: A
5 Onpenenure JUIMHY AaKTHUBHOM dYacTH TPSMOJIMHEMHOTO IIPOBOJHHUKA, ITOMELIEHHOTO B
onHOpoaHOoe MarHuTHoe mone ¢ mHaykmnuer 400 Tn, ecnmu Ha Hero neiictByer cmma 100 H.
[TpoBoauuk pacmonioxeH moj yrioMm 30° K JMHUSAM MHAYKIUH MAarHUTHOTO TIOJs, CHJIa TOKa B
MIPOBOJHUKE 2 A.
OtBeT: 0,25 M
6 ®eppoMarHeTHKy — 370 ...
A. CUIIBHOMarHUTHBIE BELIECTBa
b. cnaboMarauTHble BeleCcTBa
B. cunpHOMarHuTHBIE BEIIECTBA M CIIA0OMarHUTHBIE BEILIECTBA
OtBet: A
7 B karymike ¢ uHayktuBHOCTRIO 0,6 I'H cuna Toka 20 A. KakoBa sHeprus MarHWTHOTO IOJIA
KaTYIIKH:
A. 12 Ix
b. 120 [Ix
B. 1,2 Ix
r. 0,12 dx
OtBer: b
8 Temnepatypa abcomoTHO dYEpPHOTO Tena yBeNMW4miIack B 2 pasa. Kak wW3MeHMiache ero
SHEPTreTUYECKast CBETUMOCTh?
OrtBer: 16
9 Kak m3meHuTCcs 3ammparomiee HanpsOKEHHE, eCIM YacTOTy CBeTa yBEeIWduTh B 2 paza? Paboroit
BBIX0/1a DJIEKTPOHA U3 MeTaslla IpeHeOpeyb.
OTBeT: yBeJIMUUTCH B 2 pa3a
10 | CrauumonapHoe ypasHenue Llpenunrepa B o0iiem ciydae UMEET BUL:

2
VY + h—rzn (E — U)y = 0, rne U-nioTeHIIHATbHASL SHEPT U MUKPOYACTHIIBI.

DJIeKTPOHY B aTOME BOJIOPOJIa COOTBETCTBYET yPaBHEHHE. . .

d?y . 2m A
A?x;)-I_FElp_O;

aW  Im(p mO% o 2) =
B. dx2+h2(E : x)¢_0

h? 0
B. %Avp + U(x,y,z,zt)lp =ih o
r 22+ 2B+ 2)y=0

dx? h2 4TrEyT

OtBer: T’
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BxoaHo# KOHTpOJIb 3HAHWKM TPOBOJUTCS CPEaU BCEX OOYYaIONMIMXCsl TMEPBOro Kypca
O04yHOU (OpMBI OOYUEHHUS IO OOIIKMM T'yMaHUTAPHBIM, MATEMATUYECKUM, €CTECTBEHHO-HAYYHBIM
JUCHUTUTMHAM (MCTOPHUS, MHOCTPAHHBIN s3bIK, (pU3nKa, XuMusi, UHPOPMATHKA, MATEMATUKA U T.
1.), @ TAKXKE 10 CIEIHATbHBIM JUCIMIUIMHAM Y 00YUYarOIIUXCsl, OCBAUBAIOIINX 00pa30oBaTeIbHbIC
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 OOyYaroIIUMCs TPH pealu3aluil TUCHUIUITMHBI (MOIYJS)) C YY4E€TOM MOJYyYSHHBIX
pe3yJIbTaTOB.

ConeprkaHue OIICHOYHBIX MaTepHaiOB 00eCIIeYNBAET BAPUATUBHOCTh 3aJaHNi (HE MeHee
3-X BapHaHTOB), YPOBEHb CIIO)KHOCTU KOTOPBIX HE MPEBBIIIAET TPEOOBAHMIA, IPETYCMOTPEHHBIX
nporpaMMaMi OCHOBHOTO O0ILEro oOpazoBaHHs WM TpeOOBaHM K pe3yiabTaTaM OCBOCHHS
NPEIIECTBYIONMX TUCHUIUIMH (MOIYJEH), M3y4eHHE KOTOPBIX HEOOXOIMMO JUIS YCHEITHOTO
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.

PexoMenyemoe 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 JABH)KEHUS TeJa;
3) KoopauHaTy Tesna 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.

5. 3apsaael 6 HKn u 12 MxKn Haxopsarcs Ha paccrossHuu 3 cM. C Kakod CUJIOH OHU
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 wu3oOpaxeH rpauk 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 KOrepeHTHbIE CBETOBbIE BOJHBI KpacHOTro cBeTa (A = 760 HM) JOCTUTAIOT HEKOTOPOI

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

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 YpoBenn
OueHka (K0/1M4eCTBO NPABUJIbHBIX OTBETOB) MOJATr0TOBJIEHHOCTH
Omauuno 9 - 10 GammoB Bricoknit
Xopowo 7 - 8 6anoB Cpenauii
Yoosnemeopumenwvno 5 -6 6anoB IToporossrit
Heyooenemeopumenvno 4 Ganna 1 MeHee Hwxe moporosoro

Pe?:y.]'IBTaTBI BXOJHOT'O KOHTPOJIA HOCAT I[Hal"HOCTH‘-IeCKI/Iﬁ XapakTep, HE BIIHAIOT Ha
pe3ysbTaThl TPOMEXKYTOUYHOW AaTTECTalldid W HE SBISIOTCA I0Ka3aTelieM yCIEBAeMOCTH
oOyuarorerocs.



