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MUMHOBPHAYKI POCCHUN

@” denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBEeICHUE U TEXHOJIOTUH MAaTEPUAIIOBY HANTPABICHHOCTH DU3HKO-XMMHUS MPOIECCOB U MATEPHAIOB
®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 2 IlepBbIii 3x3eMILIAP KOITA Ne

Conep:xanue

1. ITactopT (hoHAA OIEHOYHBIX CPEICTB

2. [lepeuens popMupyeMbIX KOMIETEHIIUN

3. ConeprkaHue OIEHOYHBIX CPEJICTB MO IUCIUILINHE
3.1. Bujpl O11eHOYHBIX CPEJICTB

3.2. ConepxaHue OIICHOYHBIX CPEJICTB

4. Kputepuu olleHUBaHUS MPOMEXKYTOUHON aTTECTAI[UU
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DY

MHWHOBPHAYKH POCCHUU

denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBEeICHUE U TEXHOJIOTUH MAaTEPUAIIOBY HANTPABICHHOCTH DU3HKO-XMMHUS MPOIECCOB U MATEPHAIOB

®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1

ctp. 3 IlepBbIii 3x3eMILIAP

KOITA Ne

1. MACIIOPT ®OHJA OHEHOYHBIX CPEJACTB

Hampasnenue noarorosku: 22.03.01 MarepuanoBeieHre U TEXHOJIOTUHA MaTEPHAIIOB
Hanpasnennocts (npoduis): OU3UKO-XUMHUS TPOLIECCOB M MATEPHAIOB

Hucnurummna: Teoperndeckas ¢pusuka
Cemectpsr: 4, 5, 6, 7
dopma MPOMEKYTOUHOM aTTECTAIMH: K3aMEHBI
Cucrema OLICHMBAaHHUSA: OLEHUBAaHUE pE3YJAbTATOB OCYILECTBISAETCS B paMKax S-O0aibHOU
CHCTEMBI C HCITOJIb30BaHUEM 0aJNTbHO-PEUTHHIOBOM CUCTEMBI.

2. IEPEYEHb ®OPMUPYEMbBIX KOMIIETEHIIU U DTAITbI X

OOPMUPOBAHMUA

2.1. KomneTeHuH, 3aKpeNJIEHHbIE 32 TUCHHIIUHON

Nzyuenne mucuunnmabl «Teopernueckas (us3nka» HampaBiIeHO Ha (QOpMHUpOBaHHE
CIEAYIOUIMX KOMIETEHIINM:

Kobr WNHauKaToOphl TOCTUXKEHUS
KOMIIETEH ConepmaHHev KOMIIETEHIINI COrIaCHO Iepetiens nanmpyembix
(10 KOMIIETEHIINI OIOII pE3yNbTaTOB OOYUYESHHS 110
®rOC) cornmacHo ®I'OC JTUCIIUATIITNHE
YVK-1 Cnocoben VK-1.1. Bemonnsier nmouck | 3Hate: [ns qoctmxkenus YK-
OCYIIECTBIATh unpopmaruu, ompenenser | 1.1: TeopeTnyeckue OCHOBBI,
TIOUCK, KpUTEPUHU CHUCTEMHOTO | OCHOBHBIE TIOHSITHSA, 3aKOHBI
KPUTHYECKUI aHajan3a MOCTABJIEHHBIX | U MOJEIN TEOPETUUYECKOM
aQHAJIU3 U CUHTE3 3a1a4 buzukwy,
nHpopmaIuu, VK-1.2. Ucnonbzyer | YMers: /[ng  moctrxeHus
NIPUMEHSATH KpPUTHYECKUI anamms, | YK-1.2: HCIIOJIb30BaTh
CUCTEMHBII CUCTEMaTH3aLIUI0 U | MIOUCK, KpUTUYECKUM aHAIU3,
TTOIXOJ ISt 00o6meHre  MHQPOPMAIIUN | CHCTEMATHU3AIUIO 71
pelIeHus JUTSt pelieHus | 06001eHne uH(popMaIuu
MOCTaBJIEHHBIX MOCTaBJICHHBIX 3a7a4. JUTSL PEIICHUs TIOCTaBICHHBIX
3a1a4 3a/1a4, UCIIOJNIb3YS
TEOPETUUECKUE OCHOBBHI,
OCHOBHBIE TIOHSTHS, 3aKOHBI
A MOJEIU TEOPETUUECKOMN

buzukwy;

Baagers: s JOCTHKEHUS
VYK-1.2: ¢usudeckumu u
MaTeMaTH4eCKUMH METOIaMu
00paboTKn u aHajM3a
uHpopmaruu B 00JacCTH
TEOPETUYECKON (DU3UKH
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DY

MHWHOBPHAYKH POCCHUU

denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH

22.03.01 «MaTepI/IaJ'IOBeﬂeHI/Ie 1 TEXHOJIOTUHU MaTC€pUaJIOB) HAIIPABJICHHOCTU DU3HKO-XUMUS MpOo1EeCCOB U MaTCPUAJIOB

®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 4 IlepBbIii 3x3eMILIAP KOIIMA Ne
[1K-1 CnocobeHn IIK-1.1. 3maer ocHoBHbIC | 3HaTh. Jusa goctmwkenus I1K-
OpPraHu30BbIBATH TpebOBaHUsS K IOCTHX)EeHHUIO | 1.1: TeopeTuyeckue OCHOBBI,
MIPOBE/ICHUE TEXHUYECKOTO YPOBHSI | OCHOBHBIE TOHSTHS, 3aKOHBI
KOMIUIEKCHBIX u3enui U3 | M MOJEIM TEOPETUUYECKOM
HCCIIEI0BAHUM HaHOCTPYKTYPUPOBAHHBIX MEXaHHUKH,
CTPYKTYPBI U KOMIO3UIIMOHHBIX AIEKTPOJUHAMUKH,
CBOICTB MaTepualioB €  Y4YETOM | KBAHTOBOM TEOpHUH,
HaHOCTPYKTYPUPO | OTIBITA BEIYIIUX | TEPMOJUHAMUKHI u
BaHHBIX OpraHu3alnii; CTaTUCTUYECKOU buznku;
koMno3uimoHHeix | [1K-1.2. VYmeer: | Havana TEPMOANHAMUKH,
MaTepuaioB U aHAJIM3UPOBATh UMEIOIIMECS | OCHOBHBIE  pacHpeleieHus
BHEJIPSITH JUTEepPATypHBIC JaHHBIC 110 | CTATHCTUYCCKON (DH3HKH,
pe3yJbTaThl B3aUMOCBSA3M AUCHEpPCHOro | Ymerh: Jlnsg  moctukeHus
HCCIIEIOBAHUI B cocraBa u cpoiict | [1K-1.2: MOJIb30BaThCS
HOBBIE HaHOCTPYKTYPUPOBAHHBIX TEOPETUUYECKUMU OCHOBaMHU,
TEXHOJIOTUU MaTrepuayioB; O00OECIeYnBaTh | OCHOBHBIMU MOHSTUSMH,
coOmofieHre  TpeOOBaHU | 3aKOHAMH M MOJAETSAMHU
CTAaHJAPTOB, TEXHUYECKHUX | TEOPETHUECKOU (U3UKU st
YCIOBUM M HOPMATUBHOMW | MPOBEJAEHUS  KOMILJIEKCHBIX
JOKYMEHTAIlMd Ha  BCEX | UCCIICIOBAaHUN CTPYKTYPhI U
CTaAusX TPOEKTUPOBAHUS | CBOWCTB
W3Ienui U3 | HAHOCTPYKTYPUPOBAHHBIX
HaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
KOMIIO3UITHOHHBIX MaTepUasoB,;
MaTepualioB; Buagers: s poctuxeHus
[IK-1.3. Brnageer HaBbikamu | [IK-1.3: HaBbIKOM perieHus
(dhopmupoBaHus KOHKPETHBIX 3aJlad B 001acTu
TEXHUYECKUX 3aJaHUi Ha | TEOpeTHUECKON PU3nKu
MpUOOpeTeHnue  ChIphbs U
BCIIOMOTaTEIbHBIX
MaTepualioB JUTSt
MIPOM3BO/ICTBA
HaHOCTPYKTYPUPOBAHHBIX
KOMIIO3UITMOHHBIX
MaTepHalioB.
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MHWHOBPHAYKH POCCHUU

DY

denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBEeICHUE U TEXHOJIOTUH MAaTEPUAIIOBY HANTPABICHHOCTH DU3HKO-XMMHUS MPOIECCOB U MATEPHAIOB
®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1

cTp. 5

IlepBbIii 3x3eMILIAP

KOITA Ne

3. OLEHOYHBIE CPEJICTBA JJId MPOBEJIEHUSA IPOMEXYTOUYHOM

ATTECTAIIMHN

3.1 CTpyKTypa OlleHOYHbIX CPEICTB

Pasznen 1 «TeopeaneCKaﬂ MEXAaHHUKA), 4 ceMecTp

HaumeHnoBanue
OLICHOYHOI'O
KOI[ KOMHeTeHI_[I/II/I/ HaumenoBanue OLICHOYHOI'0
Ne KoHTtponupyembie TeMbl/ cpezcTBa Ha
[IJIAHUPYEMBIE PE3YIbTAThI CpezCcTBa IJIs TEKYLIEro N
n/n pasneinsl MPOMEKYTOYHOU
00y4eHus KOHTPOJIA
aTtectaruu/Ne
3aJaHus
TECT; 3aJa4M K
TECT; 3a/1a4 K MPAKTUYECKUM
MPaKTUYECKUM 3aHATHIM;
1 YpaBHEHUS IBUKEHUS.
3aHATHUSIM; KOHTPOJIbHASL | BOIIPOCHI K
pabota 9K3aMEHY
(4 cemecTp).
TECT;, 3aJla4uu
TECT; 3a/1a4u K MPaKTUYECKUM
MPaKTUYECKUM 3aHATHIM;
2 3aKOHBI COXpaHEHHUS
3aHATHUSM; KOHTPOJIbHAs | BOIIPOCHI
pabota JK3aMEeHYy
YK-1 (4 cemectp).
[1K-1 TECT; 3aJa4yu
MPaKTUYECKUM
TECT; 3a/1a4u K
JIBr>xeHue B 3aHATHSIM;
3 MPAaKTUIECKIM
LIEHTPAJILHOM T0JIe BOIIPOCHI
3aHATUSIM
3K3aMEHY
(4 cemectp).
TECT; 3aJa4u
MPAKTUYECKUM
3a/71a4i K IPaKTUYECKUM | 3aHSITHUSAM;
4 Konebanus A p ’
3aHATHIM BOIIPOCHI
SK3aMEHY

(4 cemectp).
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DY

MHWHOBPHAYKH POCCHUU

denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT
Kagenpa obmeit u Teopetnye

CKOHM (pHU3HUKH

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBeJICHUE U TEXHOJIOTUH MATEPUAIOBY HANTPABICHHOCTH DHU3HKO-XMMHUS MPOIECCOB U MAaTEPHAIIOB

®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 6 IlepBbIii 3x3eMILIAP KOITA Ne
Pazjen 2 «aekTpoanmHamMuKay, S cemecTp
HaumenoBanue
OLIEHOYHOTO
Kon xommerenmmm/ HaumeHnoBanue
KonTponupyemsie TemMbl/ CcpeAcTBa Ha
Ne /it IJIAHUPYEMBIE PE3YIbTAThI OLICHOYHOI'O CPENCTBA o
pa3aciibl MMPOMEIKYTOYHOU
o0y4eHus JUIS TEKYLIETO KOHTPOJIA artecramm/Ne
3aJaHuA
3agauu K
1. Beenenue IIPAKTUYECKUM -
3aHATUSAM
3agauu K
[IPAKTUYECKUM Bormpocsr k
2. DIeMeHTbI TEOpUH
3aHATHUSM; sKk3ameny Ne 1-3
OTHOCHUTEJIbHOCTH
KOHTPOJIbHAS (5 cemectp)
pabora
3agaun K
A Bompocs! k
3. JIBWKEHUE YacThl] | MPAKTHUYECKUM
sk3ameny No 4-
B YJICKTPOMArHUTHOM | 3aHSTHSIM; 12
nose KOHTpPOJIbHAs (5 comectp)
pabora p
Bomnpocsr k
4. YpaBHeHUs 3amaum K
YK-1 P & sk3ameny Ne 13-
1. K-1 AIIEKTPOMArHUTHOTO MPaKTUYECKUM 15
MOJIS B BAKyyMe 3aHATUAM (5 cemectp)
3agauu K
& Bompocsr k
5. IlocrostHHOE MIPAaKTUYECKUM
sk3ameny Ne 16-
AIIEKTPOMArHUTHOE 3aHATUSM; 24
nosie KOHTPOJIbHAs (5 cemectp)
pabota P
Bomnpocs k
6. [TepemenHOE 3amaun K P
sKk3ameny Ne 25-
AIIEKTPOMArHUTHOE MPaKTUYECKUM 28
nosie 3aHATHUSM; (5 cemecp)
Bomnpocs k
Bonpockr u 3amaun | sx3ameny Ne 1-
7. DK3aMeH P A Y
K DK3aMeHY 28
(5 cemectp)
Pa3nen 3 «KKBanTtoBasi Teopusi», 6 cemectp
HaumenoBanue HaumenoBanue

KOH KOMHCTGHIII/II/I/

Kontponupyemslie Tembl/

OLICHOYHOI'O CpeACTBa

OLICHOYHOI'O CPEACTBA

Ne /n [IJJAHUPYEMBIE PE3YIbTAThI N
pa3aeciibl JJIA TCKYLICTO Ha MPOMEKKYTOUYHOU
00y4eHus
KOHTPOJIA aTTeCTaHI/II/I/ NQ 3alaHus
1. YK-1 BBenenue. 3a7a44 K Tecr; 3amaum K
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MUHOBPHAYKU POCCUN
@” denepalbHOE roCyIapcTBEHHOE OIOKETHOE 00pa3oBarebHOe
YUYPEIKASHUE BBICILETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBeJICHUE U TEXHOJIOTUH MATEPUAIOBY HANTPABICHHOCTH DHU3HKO-XMMHUS MPOIECCOB U MAaTEPHAIIOB

®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 ctp. 7 IlepBbIii 3x3eMILIAP KOITA Ne
IK-1 Maremarnueckuit MPAKTUYECKUM MPAKTUYECKUM
anmnapar KBaHTOBOM 3aHATHUSM; 3aHSATHUSIM; BOIIPOCHI
TEOPUH KOHTPOJIbHAs K 9K3aMEHY
pabora (6 cemectp)
3a/1a4M K TecT; 3agaun k
. MPaKTUYECKUM MPaKTUYECKUM
[Ipocreiimme 3anaumn
N 3aHATUSM; 3aHATUSIM; BOIIPOCHI
KBaHTOBOM TEOPHUU
KOHTPOJIbHAs K 9K3aMEHY
pabora (6 cemecTp)
Tecrt; 3amaun K
JIBr>KeHre YacTHIIBl B | 3aJ1a4M K MPaKTUYECKUM
T10JI€ LIEHTPAJIbHBIX MPaKTUYECKUM 3aHATUSIM; BOIIPOCHI
in 3aHATUAM K 9K3aMEHY
(6 cemecTp)
Tecrt; 3amaun K
[TpubnmxeHHbIC 3a/1a4u K PaKTUYECKUM
METO/IbI KBAHTOBOM MPaKTUYECKUM 3aHSTHUSIM; BOIIPOCHI
TEOPUH 3aHATUSAM K 9K3aMEHY
(6 cemecTp)
BOIIPOCHI K
Teopus BOIIPOCHI K
. 9K3aMEHY
MpeACTaBICHUI AK3aMEHY

(6 cemectp)

Pa3nen 4 «TepmoauHamuka u craTuctTu4eckas puznkay, 7 cemectp

HanMeHOBaHME HawnmenoBanue
OLIEHOYHOT'O
Kox xommerenmmn/ OILICHOYHOTO
Ne KonTponupyemsie CpEACTBa Ha
TJIaHUPYEMBIC cpencTBa Jist N
n/o C3VIETATEL OBVICHIS TEMBI/ pa3feibl TeKVIIero MIPOMEKYTOUHOU
pesy v yim arrecranun/Ne
KOHTPOJIS
3aJaHus
Tect (Paznen 1,
3a7a44 K No1-22); 3agauu
MPaKTUYECKUM MPaAKTUYECKUM
Beenenue, nauama )
3aHSTHAM; 3aHATHIM 1-4;
TEPMOIUHAMUKH
KOHTPOJIbHAs BOIIPOCHI K
VK-1 pabora sk3ameny Nel-13
1. K-1 (7 cemecTp)
Tect (Paznen 2,
3aa49 K
Nel-8); 3amaun k
MPaKTUYECKUM
Meronbl [PaKTUYECKOMY
3aHATUIM;
TEPMOIUHAMUKHI 3aHATHIO J;
KOHTPOJIbHAs
BOIIPOCHI K
pabora

© ®I'BOY BO «Henl 'Y»

sk3ameny Nel4-16




MHWHOBPHAYKH POCCHUU

DY

denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBEeICHUE U TEXHOJIOTUH MAaTEPUAIIOBY HANTPABICHHOCTH DU3HKO-XMMHUS MPOIECCOB U MATEPHAIOB
®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 8

IlepBbIii 3x3eMILIAP

KOITA Ne

(7 cemecTp)
PaBHOBeCHE M
. Tect (Paznen 3,
yCTONYHUBOCTH
BOIIPOCHI K Nel-8); Bompock! k
TEPMOIUHAMUIECCKUX
9K3aMEHY sx3ameny Nel7-24
cuctem. Pa3oBbie
(7 cemectp)
TIePEXO0/Ibl
Tect (Paznen 4,
Neol-7); 3amaun
OO6mme MeToabl ); 3a1
. 3aJ1auu K PAKTHYECKOMY
PaBHOBECHOM
. MPAKTHYECKUM 3aHATHIO 6;
CTaTUCTUICCKOU
3aHATHSIM BOTIPOCHI K
MEXaHUKHI
sKk3ameny Ne25-28
(7 cemecTp)
Tect (Paznen 5,
Nel-7); 3apaun
PaBHoBecHBIE ); 3a1
3aJauu K MPAKTHYECKUM
aHcamOIu.
MIPAKTHYECKUM 3aHITHIMT,S;
Kanonnueckue
B — 3aHATUSIM BOTIPOCHI K
p sk3ameny Ne29-39
(7 cemectp)

3.2 Conep:kaHue OLIEHOYHBIX CPEICTB

Pazgen 1 «TeopeTuyeckasi MexaHuKa», 4 cemecTp

ba3a TecToOBbIX BOIIPOCOB

Ne ®opMyInpoBKa BoIlpoca BapuanTts! oTBETOB
/11
Paznen 1 YpaBHeHus ABUKESHUS.
1 PenstuBucrckas pusnka nuzydaer. a) JIBmKeHHe YaCTHIl B YCKOPHUTEISIX
b) JiBu:keHHe Tes CO CKOPOCTHIO OJIN3KOM K
CKOPOCTH cBeTa
C) JIBmKeHHe Tel OTHOCHUTEILHO JIPYT JIpyra
2 KBanrtoBas ¢pusrka nzyuaer a) JlBmkeHue U B3aMMOJICHCTBHE MUKPOYACTHUI]
b) M3myyeHue u MOMIIONICHUE CBETA OPLUSMH
c) Cucremsl, 1elicTBHE KOTOPbIX MEHbIIIE IGO0
cpaBHUMO ¢ nocrossHHOM Ilnanka
3 Oco0eHHOCTh aHATUTHYECKOM a) AKCHOMATHYECKHIi MOIX0]
MEXaHHUKH b) TlpumeHeHHE MaTEeMaTHYECKOTO aHAIH3a
€) Orka3 OT YUCICHHBIX METOJIOB PELICHHS
4 MarepuanbHas TOUka (4acTuua) — a) Teso, pasmepaMu KOTOPOTO MOKHO
9TO npeHedpeyb NPH ONUCAHUH €0 IBHKEHUS!
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MUMHOBPHAYKI POCCHUN

@” denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBeJICHUE U TEXHOJIOTUH MATEPUAIOBY HANTPABICHHOCTH DHU3HKO-XMMHUS MPOIECCOB U MAaTEPHAIIOB
®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 ctp. 9 IlepBbIii 3x3eMILIAP KOITA Ne

b) Teno ¢ mpeHeOpeKUMO MajIOi Maccoi
C) MukpocKomuyecKast 4aCTh MATEPUN

5. ITycts N — yncno yactui B a) pN?
CUCTEME, P — pa3MEpPHOCTH b) pN
npoctpaHcTea. Torma uncio c) p°N
CTeTeHel CBOOO/IbI CHCTEMBI:
6 VYpaBHEHUE TBUKEHHS YaCTUIIBI — a) Casi3b KOOPANHATHI, CKOPOCTH M YCKOPEHHS
3TO b) 3aBuCHMOCTH KOOPMHATHI OT BPEMEHHU
C) CBs3b DHEPIHH M UMITYJIbCA
7 JleiicTBUE CUCTEMBI — 3TO a) IlpowusBeaeHHe CUITbI HA IIEPEMEIIICHUE
b) Hurterpau ot ¢pynkuuu Jlarpan:xka mo
BpeMeHH
€) MHrerpan oT 3HEPruM 1Mo KOOPIUHATE
8 [TpyHIMI HAUMEHBIIETo ASHCTBUA: | @) CUCTEMa MEHSETCS TakK, YTOObI ICHCTBHE

HaOIr01aTeIIs OBLII0O MUHUMATHHBIM
b) BcE cTpeMUTHCS K MUHUMH3AIMH JICHCTBUS

C) [4/1A peasibHbIX TPAEKTOPMIA YacTuL, AeiicTBue

MWUHUMANbHO
9 YpaBHeHus Jlarpanka Juist CUCTEMBI a) d dL dL
C S CTENEHsIMH CBOOOILI UMEIOT BUJ EQ - a =128
L L
dL dL
b) | = =pi=12.,s
SQE apz
x | d dL gL
C) T L 1!2.!' T
dt dq; dg,

10 Jns pemenus ypaBHeHuit Jlarpamka | @) HavajabHble KOOPIHHATHI U CKOPOCTH

HAJI0 33/1aTh
b) I'panwunble ycioBUs

C) HauanbHble M rpaHMYHbIE YCI0BUA

11 OmHOPOTHOCTH BpeMEHH O3HavyaeT, | a) Bpems Teuét paBHOMEPHO

4TO
b) 3akoHBI GU3NKHK HE U3MEHSTCS
C) 3aKoHbl GU3MKM MHBAPUAHTHBI OTHOCUTENBHO
CABUra BO BpEMeHM
12 OQHOpPOIHOCTH MPOCTPAHCTBA a) B mpocTpaHCTBE HET YILUIOTHEHUI

03HA4aeT, 4YTo OoJIbIIe?
b) 3akoHbl pU3NKH HHBAPHAHTHBI
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YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
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OI'BOY BO «Yenl V»
Bepcus noxymenra - 1 cTp. 10 IlepBbIii 3x3eMILIAP KOITA Ne
OTHOCUTEJIbHO CIBUTa KOOPIAMHAT
C) Bce 4acT NpPOCTPaHCTBa OAMHAKOBbI
13 N3oTpornus mpocTpaHcTBa — 3TO a) OTCyTCTBHE TPOII, CIIE0B
b) CummeTpus HanpaBieHHIA
C) WHBapMaHTHOCTb 3aKOHOB GU3MKM K NOBOPOTaM
KoopamHaT
14 Cucrema oTcuéra HHEpLIHAIIbHA, a) CkopocTb CBOGOTHO ABHKYIIEr0Csi Tejia
€CJn B HEU NOCTOSTHHA
b) Temo aBMKETCS 11O MHEPLIUK
C) HaTeno He pencTByOT CHJbI
15 CornacHo npeodpa3oBaHUsIM a) Bpems Te4éT 0qHHAKOBO
[anwites, B MHEPIHUATBHBIX
cHucTeMax oTcuéTa b) DHeprus cucTeMbI YaCTUIL OJJUHAKOBA
C) CKopoCTb Tesla 04MHAKOBa
16 [TpeoOpa3zoBanue ["anunes s a) I N P
r=1 +Rpy/1—-V=/c*
KOOPJIMHATHI YaCTHUIIBI:
b) R - A P
r=1r +R,+Vt//1-V=/c*
Q)*| = = = —
) r=7 +Ry+Vt
17 Oyuknus Jlarpanxka cBo6oaHON mv2
*
YACTHUIIBL: a) L= =
mv?
b) |L=—+U
2
mv>
) |L=——U
2
18 @®ynkuus Jlarpanxa 3aMKHYTON N m v
. E @
CHUCTEMBI M3 /N YacTHIL: a) L= Z - U(Vy, Vay s Vi)
=1
N -
m_v_
Ve 5 = 4
D)* | 1= ) TEE— UFER, )
=1
N -
_ E,_.V;_. - - -
c) |L= > + U7 0 Ty)
=1
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«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
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Bepcus noxymenra - 1 crp. 11 IlepBbIii 3x3eMILIAP KOITA Ne

19 B HepensaTuBUCTCKON MEXaHUKE a) beckoneuna
CKOPOCTb B3aWMOJEHCTBUS YaCTHUII
b) PaBna ckopocTu cBeTa

C) MHOro meHbLe CKOpPOCTH CBETA

20 VYpaBHeHus nBrxenust N 4acTuil B a) * d - a - ~
3aMKH 1A . — M _ v = __—.Uﬁl T‘) anw T?lhfj

YTOU CUCTEME! dy @« ar L

o

b a L, 0 - _.

) Emﬂcvﬂ:__ﬁUﬁllvzl"'lvﬂ)
d d

C) + U -3 —3

m,—r, =——=UuUlTrq,Ts:..,T
o dt o aT‘E (__‘]_J 2 ] Nj

21 Bremuee nose Ha3sIBaeTca a) OHO HEe MEHSETCS CO BpEMEHEM

OJTHOPOJTHBIM, €CIIH
b) Ero sHeprus He 3aBUCHT OT KOOPAUHATHI

C) Co3zpgaBaemas MM CMNa He 3aBUCUT OT KOOpAUHaTbI

Pasnen 2 3akoHbl COXpaHEHUs

1 3aKoH COXpaHEeHHUs SHEPruu cieayer | a) OIHOPOIAHOCTH IIPOCTPAHCTBA
u3
b) OnHopoaHocTH BpeMeHHU

C) 3epKanbHON CUMMETPUM CUA

2 B nexapToBoil cucreme KOOpAruHAT N v
SHEPTHsl CUCTEMBI B CTAllHOHAPHOM a) E= 224 U(Vy, ¥y, e Vi)
BHEIIHEM I10JI€ UMEET BUI: = 2
n .
N mMoVy . .
b) E= > T U7 0 Ty)
=1
N -
m,v, - 5
c) E= ; == U (1, 7y s Ty)
=1
3 3aKoH COXpaHEHHS UMITYIbCa a) OIHOPOIHOCTH MPOCTPAHCTBA
cleyeT u3
b) OnmHopomHOCTH BpeMEHH
C) 3epKanbHOM CUMMETPUM paccesHUs
4 Cymma cuit, IeiCTBYIOMINX Ha a) PaBna Hy.i0

HaCTHIIbI SaMKHYTOfI CHUCTEMBI
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Bepcus noxymenra - 1 cTp. 12 IlepBbIii 3x3eMILIAP KOITA Ne

b) KosebmeTcst 0koJ10 HYJIEBOTO 3HAYCHUS

C) HampaBieHa K IEHTPY HHEPLUH CUCTEMBI

5 Cucrema moKOUTCS B HEKOTOPOi a) CyMMa MMIyJbCOB YaCTHI[ PABHA HYJII0
CHCTEME OTCUETA, €CJIU B HEll
b) Cymma ckopocteii yacTHIl paBHa HYJTIO

C) YacTuibl KOJIEOJIIOTCST OKOJIO IOJIOKEHUS

paBHOBECHS
6 | LleHTp MHEPIHUH CUCTEMBI C MAacCOM N
™M UMEET KOOPIHHATY a * B = 1 m,T,
™
=1
N
b) R=m Z T,
x=1
N
) |R=m) =
x=1 Ma
7 | LenTp uHEpIUK 3aMKHYTOM a) Ilokowutcs
CHCTCMBI b) JBu:KeTCSsl pABHOMEPHO H NPSIMOJIHHETHO
c) Komnebnercst B mpejienax CUCTEMbI
8 | BHyTpeHHsIs SHEPTHUS CHCTEMBI — a) KuHeruuyeckasi ¥ NOTEeHIMAIbHASI JHEPIUsi
9TO YACTHUILl CHCTEeMbI NMOKOAIECS KaK 11eJIoe

b) 9HepFI/IH Xa0TUYCCKOI'o ABMKCHUS YaCTUIL
CHUCTCMBI

c) IloreHiuanbHas SHEPTHUS YACTUI] CHCTEMBI B
TOM CUCTEME OTCUETA, B KOTOPOM cUcTEMaA

MIOKOUTCS
9 | 3akoH COXpaHEHHs MOMEHTA a) BpamiarenbHOM CHMMETPUH PACCESTHUS
UMITYJIbCa CIAEAYET U3 b) H3oTponuu mpocrpancTBa
€) OHOPOAHOCTH MPOCTPAHCTBA
10 | MoMeHT UMITy/IbCa CHCTEMBI — 3TO . N
BEKTOPHBIN HHTETPal BHKCHHS: a) M= Z [r..D,]
=1
N
N EDY RN
=1
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Bepcus noxymenra - 1 cTp. 13 IlepBbIii 3x3eMILIAP KOITA Ne
N
C) —3 _ I R—
m=1
11 | YpaBHeHnus ['amunibroHa: a) dH dH
p::a_rqi:a_.! L= 1.!21-'.!-5"
Pi q;
b)* | . aH dH
qi:a_rpii:_a_: I'_]-:E:-' &
P 4q;
;= ——,P;i ==, i=12,..,5
dp; dq;
Pazpnen 3. JIBrkeHne B IGHTPAILHOM T10JIE
1 IIpuBenénnas macca:
m =
my + m,
b) my + m,
m=———=
my — My
C) FrL =
4 + mo
2 [lentpobexHast sHeprust HE a) Ymactb Ha HEHTP MoJist
TIO3BOJIACT YaCTHIIE B ICHTPAIBHOM | b) ViereTh Ha OECKOHEYHOCTh
oJe C) JIBUTaThCs MO 3aMKHYTOH TPaeKTOPHUU
3 B 3agaue Kennepa wactuna a) OrpunarensHa
ABHKETCA 110 FI/IHep6OJIe, eclu eé b) TTooKuTEILHA
SHEpIs c) Pasua Hymo
4 D¢ dexTuBHOE ceueHne paccesHUs | @) OTHOIIEHHe YMC/Ia YACTHI, PACCESTHHBIX B
— 9TO eIMHMIlY BpEMEHH Ha YIJIbl B HHTEpBaJe
(x.x + dx), K ILIOTHOCTH MOTOKA YACTHIL
b) Jons gactuil, paccessHHBIX B €AMHUILY
BpEMEHH Ha yIJbl B uHTepBane (y, ¥ + dy)
¢) Iliommans MomepedyHOro CeUEeHUs YaCTHIL
5 dopmyna Pezepdopaa BeipaskaeT a) ®dyHaaMeHTalbHbIE KOHCTAHTHI
3¢h(HEeKTUBHOE CEUCHHE PACCESHUS B
KYJIOHOBCKOM II0JIE Y€PE3 b) Duepruto mosst ¥ AUArpaMMy pacCestHUs
C) VYroJu paccesiHusl 1 HAYAJIbHYI JHEPTrHIO

YacTHUIbI

Pasnen 4. Konebanus
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Bepcus noxymenra - 1 cTp. 14 IlepBbIii 3x3eMILIAP KOITA Ne
1 VYpaBHEHHE MaIIBIX KOJICOAHMIA: * |, 5
p a) X+wx=20
b) ¥—w?x=0
c) ¥—wx®*=0
2 Maubie koneOGaHus ¢ YaCTOTOU &, a) _ at
. . X = @y e’ coswt
HavalbHOU (ha3oit @y u
o *
aMIUTUTYZION @ OTTUCHIBAIOTCS b) x = acos(wt + @,)
bopmyIoi:
©) x = acoswt + ¢,

3 | YpaBuenue ¥ + w’x = F(t)/m
OTIUCHIBAET

a) Henuneitnble KoneOanus
b) 3aryxaroriue KoneOaHus
C) BbIHy:KIeHHbIE JUHEHHbIE KOJTeOaHus

4 Buenus konebanuii — 310

a) Ileproanyeckne M3MEHEHUS X YaCTOTHI
b) CnyuyaiiHbie BCIUIECKH UX aMILTUTY/IbI
c) Ilepuoauuyeckoe M3MeHEHHE HX AMILIHTY/bI

5 | YpaBuenue ¥ + 24% + wjx =0
OIKCHIBAET

a) HenuneitHbie KomeOaHMs
b) 3aryxawimue kojieoaHust
C) BeIHYX/IE€HHBIC KOJICOAHHS

6 OTHolIeHNEe TEPUOAO0B OOIBIINUX H
MaJIBIX KOJIEOaHWit

a) MeHbllle eTUHHUIIBI
b) Boablie eTMHUALBI
C) MOHOTOHHO YOBIBa€T C POCTOM aMILTATY/IbI

33}13'-11/1 K IPAKTHYECCKHUM 3aHATUAM

Paznen 1. YpaBHeHus1 ABHKEHUSA

[IpakTuueckoe 3austue 1, 2.
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KOITA Ne

Bepcus noxymenra - 1 cTp. 15 IlepBbIii 3x3eMILIAP

3apgava 1
Hanscats ypaBHSHMA [BHKEHHS TOYKH, ABHXYIISHCA PABHOMEPHO No

OEPYAHOCTH paaayca R u nenarouedl n o6opoTos 3a 0aHY M:{Hy'rg,r
-

0,

[lyers M~ nonmomenwe nsMzymiclics TOYkH B
tekyurzii MomesT apeserH £(f > 0). I8 NeHTpATEHOD
yroa ¢ =S000M, rotopwid Synem OTCTHTHBATE B CTOROHY JBHMEHHH TOUKH,

COTMacHo VCToBHIO, MOKEM HANHCATE g » dam _wm.

A0ECE @ IIMEPRETCA B PAAMAHAN, [ = B CERYRIAN, 30
Jawna s gyre OWM, paguye oxpyHocTd £ W UeHTPANEHE IO § CBA-

AHE TEOMETPHYECKHM COOTHOIIEHHEM 5= R,
IMoncrannad cloga HalineAHOe 3HAYEHHE @, MOTYHAEM &= n"}%r_
3IT0 W ECTR JAROH  IBHMEHHA TOYKH B

ECTECTEEHROMH (ophe,
,HH.'H OIMHCAHKA 0OBHECHHE B IFDDTJ,II,HHEITHOH

topne TIPEXIe RCETD CHEmyeT BHOPATh MOOXOIALIYI
CHCTEMY KOODAWHAT, HAnpHMep, M300pameHHYID Ha PHC.
x=0 M= 0,0+ O0M=R+ Rcos(180°—p) = R(] - cosy):
y=0M"= M M = Rsin(180°~¢)= Rsingp.

-
- - = . 1=
To., x=k[l+nn&1;w—-'£—b], }'=Rs'm%. F:.r!+yr'=R[[I*M%]F+[SJ"%J}J-1

3apava 2
JBiiaenne TOYKE 3a0aH0 YPABHEHHAME X = 28in/, y=4cosdf (x, v~ B
caHTHMeTpax, f — B cexynaax). Halitn ypasnenne tpaskropui TOUKH B KOOPIH-

HATHOH QopmMe.
Jlns onpenenenus yPaBHEHAS TPAEKTOPDHH HI YPABHEHHH NEMKEHHS He-

KmouaeM Bpess 2. [Ing 3ToTo M3 MepROTO YPABHEHNHE BRPDAKaEM o,

. 2
H MOJCTARIAEM 3T0 IHa4eHKe BO BTOPOe YPaBHEeHMe, MPeoDpaioBasioe K PyHk-
[IHAM OHHAPHOTO YTIA: ) .

¥ =4cos2t = 4{cos’ ¢ — sin® ¢ )= 4] -—Esinzr]=4(l —2-%J=4— 2x%.

3apava 3
OnpeneauTs ypaBHeHHE TPAEKTOPHH, €CITH
TOYKA JBHMETCH COrjJaCHO YPABHEHMSM (X — B
CAHTHMETpAX, { — B cekyHaax): x=2+5sin2¢, y=3{1+cos2i).
Jna HCKIMOYeHHs! BPeMeHH ! W3 YpaBHeHdH NBHXKCHAS BHPAasHM H3 3THX

an i sin2i B e : - -
ypasHeHMit sin2¢ u cos G2 X 2 cm2f=’v43-

o 1

Bmﬁﬂﬂﬂ' Tt pABCRCTEA B KBAODAT M [N0MISHHO CKMIANLIBAR, TIOIVHASK
YpaBHCHHE TPEeKTODHH B Kﬂﬂpﬂﬂﬂﬂﬂﬂn ¢0FH'E‘.‘
] z
(=2 -3 |
51 31 2
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Bepcus noxymenra - 1 cTp. 16 IIepBsiit ax3eMILISIP KOIIUA Ne

3apava 4
Ha raazxoit npuave M, Maceoli my B YINoM o npn Bep-
MHe DOXORTCA Hpussa Ma, Macca xoTopolt parra my . [pe-
IOCTABTERHEIE cefie, NPHAMBl NPHXOAAT B IeMxcenne Mo AeHCTRAEM CUT
rakecTd. Hall T cxopocTs npusMul My ornocwTenbio mprsMea My B uo-
MEHT KACAHUA OCHOBANHA, eclH my — 5 K, ms = 1 xr, o = 30% a
CKOPOCTh NpH3Mn My B 370T MoMenT coctasaser 0,2 m/c,

Peurense. [Ipeves an cucTeMmy cOROKYNHGCTE obens npAasM, Ha
CRCTOMY MCHCTBYHT TPW RASIARE CAOR — OSCA HPHAM My §, M f B HEOp-
MAdEHAT Deakilad CCHOBAHHA Jﬂ. CAmTh MEPRTENIHE Y IHDNR K lIl]'.I-D-]:r11-|.'EIH‘
WECCKDCTH, DO ToMY UX DoKX HA OCh T pRENN AV, ByIsT pannn
HY A W OPOSKIMA CNaBN0rD BeKTOPE BHEMEWE CHA Ha 3Ty ook 25 =10,
CAsmoB&TEABHY, TPOCKIHA KOTHISCTRA ORCKCHAT BA OCh T OCTRETOS TP
JEICKEAHE CHCTOME Moo Tod Ao, Tar kak & masane snrmennn obe RS-
ME HEODOBMAHR], T0 20 HOCTOAHAGS SHAMEHAC panHc HWWKE

Qe = const = Qyp = 0.

Monyamm Belpawerns 3738 onpedensansg .. [lpewae poero aame-
THM, HTO B TeopeMe of HEMCHETHH KOMHEECTER IBRAKSHAA YIacTayoT ab-
CONMATHEE CROPOCTH TOWEK CHCTEMEL PatcMaTpubas IRHMCHRE HpHIMb
My xak coomios, COCTOANES H3 OCPCHOCHOTD (Ieumenie nppaver M)
A OTHOCHTENLROID {ARHMenue Tpusvsl My oTHOCHTEMRAO npwsyn M),
H DpRMEHRAA TeopeMY COuXelnn ckopoorell, aaq aficomoTiol croposTs
Uy npuamel A OyneM BMeTE BHIDAMEHHC

Ta = Uae 4+ Ve = o) + Tap.

rae U, —- cKopocTb UpwsMbt M (aBeoamtsan); vy — OTHOCHTENBHAR
cropocTt npEaMel My, [IpoexTupys 3To BeKTODPHOS PABEHCTEO HA OCb I,
HAXOARM IpOocKINKD abcomoTHol ckopocTr aprsMer M

Uge = Vig + Vgpe = —Uy -+ gy CO5 &,
& Janee i NPOeKIIHI KOJIHMeCTHA ARWKEHHA cHcTeMm®
Qs = Mz + mavae = —myuy + ma{ =ty + va cos ).
COrciona, nprpabisad J; #ymo, Haxonum

(mq +mghn (5 + 10,2 _
mscosa  1-0,866 1,38 wfe. 4

vor =
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Bepcus noxymenra - 1 cTp. 17 IlepBbIii 3x3eMILIAP KOITA Ne
MNonsoe KONWYECTED ABHMEHWA CHCTEME PaBHG P="%m ar, _ '-’;' S my = f;{;.lm] _r "T
- [4 T : i : at
1, Haliiw gosmrresTho ERWECTAR IHOKA MACCh ™ = 2 KF o MomMent § = 1 o eodik
ero pEnTp O INAEATCR COMMIACID ¥pRBUomo 4 = 0, w (pee. 20).

2, Haglte goanaeorno Mekmaisd cucrens, mrobpamenncl ma pue. 30, ecom cro-
pocIL cTepnn pakea b Macoa cTepwmim miy, Macca KaM oo B3 KATKOB Tig, Opd
CEATRAMBANNE MEEOY cTCPKIoM M KATKAMH, & TAKWE MEEAY OCHOBAIKCM H ERT-
EAMHE OTCYICOTHYGT

A, Pepsrn coguymnme sagasn vy chopimka M B Memepeware 1981 o aaase
e G A6.10; PHG; B0,

Pwue. 30

1. HaiiTu u3mMeHeHue co BpeMEHEM BEPTHKAIbHONW KOOPAUHATBI U CKOPOCTH TEJIA, BBIIABIIETO
13 KaOMHBI TH(TA, KOTOpask €eT BHU3 C IOCTOSIHHOW CKOPOCTBIO V. CUnTarh NmajieHue Tena
CBOOOHBIM, IOJI€ TSDKECTH — OJHOPOAHBIM. PaccMOTpeTh pelieHue OTHOCHUTENIBHO: a)
KaOuHbI 11PTa, 6) 3emuu.

2. BpuucnuTh JeiicTBHE YacTHIBl, CBOOOIHO Majarolield B OJHOPOAHOM IIOJNE TSKECTH C
BBICOTHI 1l ¥ HAYAITBHON CKOPOCTHIO V.

3. MarepuanbHast Touka M 1BMkeTCsl oA ASUCTBUEM CHJIBI TSXKECTH MO NMPSMOIMHEHHOMY
CTEP)KHIO, BpalalOIIEMyCsi C IIOCTOSIHHOM CKOPOCTBIO (® BOKPYT HEMOJBHKHOMN
BepTUKAIBbHOM ocu. CTepikeHb 00pa3yeT yroi o ¢ Topu3oHTanbi0. HailTu 3akoH IBMXKEHUS
TOYKHU

4. Tlpusma 4 maccel M CKOJIB3UT MO IVaJkol OOKOBOM TIpaHM mpu3Mbl B Maccer my,
oOpa3yromieil yroi o ¢ ropu3oHToM. OmnpenenuTb ycKopeHue npusMel B. Tpenuem mexay
npu3Moit B ¥ ropr30HTaIBHON MIIOCKOCTHIO TPEHEOPEUb.

5. Ha mmaakoi#l ropu30HTANBHON TIIOCKOCTH TIOMeIeHa TpeyroibHas npmsma ABC maccer m,
KOTOpast MOXKET CKOJIb3UTh 0€3 TPEeHUs MO ATOM IMIIOCKOCTH, 1O IrpaHu npu3Mbl AB katutcs
0e3 CKOJIbKEHHSI OIHOPOIHBIM KPYIIbIH HUIUMHAP Macchl Mi. OmnpenenuTs YCKOpPEHHE
IIPU3MBI.

6. OmHopomubIii AWCK paanyca R, mMmerommii Maccy M, MOXeT BpamiarbCs BOKPYT CBOCH
ropu3oHTanbHON ocu. K mucky Ha HutH AB mummnbel | monsemena marepuanbHas TOYKa
Maccbl M. COCTaBUTh YpaBHEHHUS IBU)KEHHS CHCTEMBI.

7. CocTaBUThb ypaBHEHHS JABWKEHHMS MAaTEMaTHUYECKOTO MasTHUKA Macchl M, MOJBEHIEHHOTO
Ha yOpyrod HUTH. J[JIMHA HUTH B MOJOKEHWH paBHOBecus |, ee xecTkocTh paBHa K. B
KauecTBe O0O0OOIIEHHBIX KOOPAMHAT B3SATh YIOJN ( OTKJIOHEHUH MasTHHKAa OT BEPTHKAIU U
YUIMHEHUE HUTH Z.

Paznen 2. 3akoHbI cOXpaHeHHU.
[TpakTudeckoe 3austue 3, 4.
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Bepcus noxymenra - 1 cTp. 18 IIepBsiit ax3eMILISIP KOIIUA Ne

Fanawa 1. MMockas weseconas cmepxcnesan gepna ARCD pacnonoxcena &
EEEIITMKEL MO IOCKOCHE § HROSPVNCERG SEPMUKLILROE Cltod F, apioseebon &
yare 0. Vier A zaxpennen & onope wenodsuxcno. Y3en C woxcem nepemewanmsch no
copusonmatsiol noseprnocmu. Suwes AC copuzonmanena. dtwns  cmepachen
viogremanpaim  credviomgon vownswsw AR = BC = AC = h, AD = Di = bj.l"xﬁ
Chnpedenump sanpaxcenue cmepyseny B0,

Yoanum crepaens BD, samenns ero geicrene qa depay QBvMs paBHEIME CH-
nanin Q. npiaoxenisivi B Toukax B w D (pac. 1)
C nosoinee pHRLHIE BHPTYLAEHEL (e ¥ B
PEMCIICHAN GNpe/TIenis RETHANHY CHIR (2, f[“x
N ANOEATAA, 9T (epMa AcopsHPOEATACE S
W HAXOMHTCA & paerosecii. pi aros yron i N
BAC pasen a, a yroa DAC panen 7, _,"' 2 M,
Brificpem npaMoyrodkHYH CHCTEMY HOOp-
AHHAT AXY © OCRID AX, HANPABIEHHOHA 10 S F .
crepamg AC, 4

AETHBHEIC CHIE, NPHAMECHHEE B HCpMe: pat o E—
Cian ynpyrocti Q o Toukax Bow D ow cana
F B rouke [1

Touka B: x;, = beosa, ¥ = bsing;
Ifm‘:pmma'ru TOMEK IPHIOHEHHA CHI

Toska [0 Xy = E’fﬁ:us,ﬂ, Ya= L'I,Fﬁsmﬁ. _
CreTema HMeeT 0IHY CTenets cB00akL, yrae & o § caisaua: & =5, boose = b/N2eos
Bapuaunn yraos CERTHE COOTHOWICHIEM: bsin o dio = b2 sin f 55,

Jammm rouke C snpryvaisaoe nepesemenne. Koopannars touex B u D noayuar

npupamende, B cooTReTeTRHH © NPHAUHNGM BRPTYRILILY nepesemennii padora 1
AKTHREHRIX CHI HA RHPTVATRHEY TPHPAIICHHAX

Gy = —2by sinoéo — by sin (AT, 4y, = by cosada + by cos (AT
fxy = =2k sinede — 2y sinfEE, vy = 2B cosada + 2hy cos i 83
PadoTa aETHEHBLE CHI Ha BHPTYAIBHBX NEPCMELLEHHAX
84 = my gdry + npgdry + Fory = glmydyy + mpdyg) + Féxg = [(mydy +
myby)cosa = 2by F sina]da + [ myb, cos = 2boF sin )46,
B cooTRETCTEHM C NPHHIMNOM BUPTYANLHEXN nepememennii 64 = 0.
Mpsi nporssoabix da o &f  (myby, + mpby)cosa — 2b Fsine = 0;

mabh; cos i = 2byF sinff = 0.

tgar = 2F/(my + maq);
OTckoa HAXOIHM, 4T0 B MOM0KEHHNH PABHOBECHA CHETEME

tgfi = 2F/ my.
Jamaua 3. Ha aficouomie siadkoll SopuroRmaibmod RA0CKOCHN AeXCam car-
JAHNBIC NUIBKY PN PASHELY 2pV3d Maceold m kaxcosl. Yemaepmuli maxon wee 2pya
RPUREPENIEN K HIM HUMB, REPEKUNyMON uepes 1ok, 1 nodseiien 8epmukainge,
Cucmema npedocmaaiena cavol cete, Onpedeiumb VOROPERNE CHOMEMS 1 HOmMA-
FOENUE HLmU 8 cevennn ab so BEEMA N EH LA,
DIce X HANMPABHM 10 CTOAY, OCk ¥ — BEPTHELTLHO BHHI.
Cuecrema IPYI0E DYIET JBHIATECH © YCKOPEHHEM W,
CHaa HHCPUHH Ka#I0T0 TPYIA HA CTONC paBHa  —Imwey,
A CHIA HHCPLMH TPY3a, NOABCIICHHOID BEPTHKAILHO —MWe,,.
AETHRMEES CHALL — CHAL TAMECTH

CHCTCMA HMCCT OJIHY CTETCHE CROGOIRL, g
Jaaus BEPTHEAIBHOMY TPYIY BOIMO- ¥y
noe nepememenne §y. [lepememenns Cymma palior akTHeuLy cHa W CHI 2

rpyioR Ha cTone dx = Sy,
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Bepcus noxymenra - 1 ctp. 19 IIepBsiit ax3eMILISIP KOIIUA Ne

Mocne noacTadoeky Bapuanpi opanaar Tosek B u D &y = beosa da, dy, = bfﬁcnsﬁ dif,
naxoanm  (Joosodo = (@ - ”/ﬁm& B &g,

PH'L"[I:."IIHH THFMACHHD 3T CHTHOMCHNE HA BRIPAECHAC, CRRIEIBAHMIICT BADHAIINH YI-
JIOB, [IOIYHHM  YPABHCHHS 08 ONPCICICHHE CHITR Q NPH 3AJAHHBIY THEYMCHHAX Y-

now o u i Qotga =(0 = Flctgfi.

B wacrHOCTH, NpH & = nfll;}' B = ﬂf"e' Q= Fﬁ;"[ﬁ— 1}_

Japaua 2. Odwopodeen cmepocets O aaecomn Ty WOCem @paiambei Mo
nenodeickom wapnupe O & eepmukaision riockocmi. Kokey A amiozo emepicns
coedunen wapiupno ¢ dpyaus odnopodusm cmepiycnem AB mMaccol my. K kowyy
AMOPOZD CREPRCHR RPUAONCERG copuzonmaibian cuta F. Hatimu yeiw emepacnen ©

I AR TRRY RN PNISHOEECH, Chmuomene A'Ej'lrﬂl_q = 4.
CucTema obnagact OABVMA CTCICHAMH cEODOE. B KauecTRE HETRMCHMEIX nepEMEH-

HEIX ITPHMEM HCKOMBE YR o o 7, _
0%, -
TR - - - ' e Y o
Bubepes cucremy woopanHar Oy KAK NOKAIAHO HA PMC, W
OhosHaumm LiMHY  crepsns OA Zb,, namny crepxna AB Zh., b
AETHRHEIC CHITRI, CHITRI THHCCTH CTCPWHEH W
cuna F. Koopanuars Toqes HPHIGKEHHA CHAL Xy = hypcoso, wp = hysina:; :I\“.!L
xy = by cosa + by eos 8, x5 = Zhy cose + 2hy cos f, e f—
¥z = 2hy sina + by sin i ; ¥y = Zby sina + Zhy sinf . iR TE:E'E
Bapnaiii koopinHaT Sy, = —b, sine dw, Sy, = by cosa So; bl myg F

(.H!."HIME pﬂflﬂ'l’ AKTHEHEIX CHI B CHA WHCPIUHW HANWIICTCA CIOCTYHIIIHM Uﬁ‘pﬂ.-

oM (mg —4mwliy = 0. Beway npowisonssoctn 5y omg — 4mw =0, w= E.l"lai.-
PEL'!".H:ZH{I:M HHTE B CEHEHMH ab M 3aMeHnM ,!I;I:i-!ll;.'THZHL‘ IPY¥3E0E, PACTIONOKCHHEIX

crpasa cinod F. Ona 1001 yPpapHoBecHTh CYMMY CHI HHEPIHH MPY308, TEHAIHY

nepee cevenua ab:  F = mgl.n"z.

Janaua 4. [fpenefpezan mpewuew, onpede-
WM VOROPERNE ZPVIOE 8 CHCMENE, NPecmaaTenio
M FH!’.'_FHKE’. .Mﬂl'.'l’.'hl' r;.'JI'..lKI'.?# i .q.r_rm O EEMCI -
sennn 2moum.

PHUCMHT_DHBHL‘MHF cHeTeMa UokoE W IPY30B HMECT
GJIHY CTCHCHE [

Monoxenne npaporo IPyIa @ NOIEH#EHEY GH0KOR
Dvaem oNpelelaTh KODPAHHATAME Xy, X, X3.

OHH CEHMHE COOTHOWEHHEM Xy +X; + 2 x5 = L,

rac L- MOAHAA ONHHL HATH.

BapHauni KoopIHHAT CBATAHEL COOTHOMIEHHEM

Hna yekopenuil nepore rpyia o DIOKOE MOKHO 3aIHCATE AHATOTHYHOE PABSHCTRO
i::l +1_'2+21q = L

AKTHBHEIE CHIBL - CHILL TEMecTH Jmg, mg 3mg, KOTOPLIE MOWHO CHHTATE NPHI0-

WEHHBIMH COOTBETCTREHHO B TOMKAX X X, X3, 4

Cymma padoT aETHBHLX CHT HA BHPTYAILHLX nepeMemennax 84, = Zmgdx, + mgix, + 3mgdx,.
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Bepcus noxymenra - 1 ctp. 20 IlepBbIii 3x3eMILIAP KOITA Ne

Cunel wHepumMn —2mi,, —mi;, —3mi; NPpUIOKEHR K TCM ¥¢ TOMKAM, MTO H COOT-
BETCTEYHOMIME AETHEHBIS CHITL.
Pafora cin HHEPUIHH HA BMPTYAALHLIX NCPEMEMEHHAX  §4,, = —2Zmi¥, dx, — mi, dr, — ImE,; bx,.
Januuiem obilee YPAaBHCHHE IHHAMHER 4+ &4, = 0.
2mig — 20 8x, 4+ myg — 506x, 4+ 3myg — )80, = 0
Bapuauuy KOOPIHHAT HE ABIRKTCA HEIARHCHMBIMK, CHCTEMA HMEEST OJIHY CTENCHE
CBOOOJIR, MOFTOMY JIBC M3 HHX HY#HO BRIPAIHTE YEPET TPETRIO,
Mul pacnonaraeM JHIE OJHHM cOOTHOWeuweMm 8x; + 8x; + 2 8x3 = 0, no koto-
poMy sanmmem dx; = —dx, — 2 dxg.
Janee oOPATHMOH K METOY HEONPEIENeHHBIX MHORHTENeH Jlarpamsa:

sanuimeM dx, = A §xy, A — HeonpenencHHEN MEOEHTENL,  Torma dxy = =(4 + 2) fx;.
B obmem ypasHEHHH JHHAMHEH JAMEHHM OX; , 0X; HX BRIDOMEHHAMH 9epel dxg 0
MPHBCIEM €0 K CICAYRMIEMY BHIY: [—g + 4%, — 3%, + A(—g + 2%, — £,)] x5 = 0.

CU(_‘I-THLHIIIT:HHL! JUKNTHHO BRITIOTHATREH II|'II-r .=r||;1ﬁh|x ]IH]‘HI\-IL"‘[]'I.'I ..'-‘l :".I't_'l BIVIMIFAHHO
aumE npH —g 4+ 2%, — ¥, = 0.
OTcioaa 0 H3 NOJTYIEHHOTO DAHSE PABCHCTBA X; + Xy + 21y = () naxoaum
i, = 'g.-""j - EII,I'E ¥y, W= - 'UJ"'3 _ 4},.-3 i
MMocne NoACTAHOBEH ¥y, X5 B 0DMICe YPAaBHeHHE THHAMHEN HMEeh (ﬂ,-'rg ”.I'rg i"z) dxy = 0.

EMECINCHHAS H HABLIRHCE, DICEXTOMMY SA RIS EN, T Yo = "
Mepemenmenne dxq npo FTOMY 3AKTHYae X g”.

-
JaTem HaxoouM Xy = J'gfl?. Xy = = ?'gfr]_-;.'- 5

1. Ha oaHopoanyroo npusmy A, jiexanlyl0 Ha TOPU3OHTAJIBHON IOBEPXHOCTH, IOJOXKEHA
OJIHOpOnHas mpu3Ma B; momepedHble cedeHus MPHU3M — MPSMOYTOJIbHBIE TPEYTOJIbHUKH,
Macc mpusMbl A BTpoe Oombiie Maccel mpusMmbel B. Ilpeamonaras, 4to mnpusMbl u

TOPU30HTAJIbHAS TUIOCKOCTh HJCAbHO IJIaJIKUE, OINPENCIuTh JJIMHY |, Ha KOTOpyrO
nepemMecTuTes mpusMa A, Korja npusMa B, cmyckasice mo A, modAeT 10 rOpU30HTAIBHON
IUIOCKOCTH.

2. OnpenenuTh TJaBHBI BEKTOP KOJMYECTB IBIDKEHHS MAasTHHKA, COCTOSIIETO W3
OJHOPOJHOTO CTEPXKHS MAacChl M1, IIMHBI 4 U1 OJHOPOJHOTO AMCKA Macchl Mz, paauyca I,
€CJIM YIJIOBasi CKOPOCTh MasiTHUKA B JAHHBI MOMEHT paBHA ©.

3. Ilo ropusoHTanmpHON miardopme, ABWXKYLIEHWCSs IO HMHEPIMH CO CKOPOCTBbIO Vo,
MIEPEMENIAETCS TEJIEKKA C MOCTOSSHHOM CKOPOCTBIO Uo. B HEKOTOpPBII MOMEHT BpEMEHU
TesexkKa Oblia 3aropMoxeHa. Ompenenuts OOIIyI0 CKOPOCTh IJIAT(GOPMBI € TEJIEKKOM
nociie €€ 0CTaHOBKH, ecii M — macca miaropmMbl, a M — Macca TeJIeKKH.

4. OnmHOPOIHBIN KpyIIbId OUCK Macckl M m pamuyca R kartutcs 0e3 CKONBKECHHS TIO
TOPU30HTAJILHON TIJIOCKOCTH, BpAIllasiCh C YITIOBOM CKOPOCTBHIO . BBIUMCINTH TIaBHBIN
MOMEHT KOJMYECTBA JBMJKEHHUS JHUCKA OTHOCUTEIBHO OCH, MPOXOAALIEH uepe3 LEHTP
JIMCKA, IEPIEHIUKYISPHO IIIOCKOCTH JIABUKEHUS, 1 OTHOCUTEIIbHO MTHOBEHHON OCH.
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Bepcus noxymenra - 1 cTp. 21 IlepBbIii 3x3eMILIAP KOITA Ne

5. Omnpenenuts, ¢ KaKOi yIIIOBOW CKOPOCTHIO ® YHAAET Ha 3eMJII0 CIUJIEHHOE JIEPEBO MacChl

M, ecnu ero UEHTP MacC pACIONIOKEH Ha PACCTOSHHM N OT OCHOBAaHMS, a CHIIBI
COIPOTHBIICHHS BO3yXa CO3/IAI0T MOMEHT CONPOTHUBIEHUs Mc, mpuyém M, = —aq&, rae

o = const. MomMeHT MHEpLUHH AEepeBa OTHOCHUTEIBHO OCH Z COBIAJAET C OCBI, BOKPYT
KOTOPOI MOBOpauMBaeTCs AEPEBO MPH MaJIEHUH, paBeH J.

Yhpyryro npoBoiIOKY, Ha KOTOPOW MOABEIIEH OAHOPOAHBIN AP ¢ panycoM I 1 Maccou m,
3aKpYYMBAIOT HA YTOJI (o, 4 3aT€M MPEAOCTABISAIOT €l CBOOOIHO pacKpydnBaThCs. MOMEHT,
HEOOXOUMBIN Ul 3aKpy4dMBAaHMs MPOBOJIOKM HA OJIMH paauaH, paBeH c. OnpenenuTb
JIBUKEHHE, MpeHeOperas CONPOTUBICHHEM BO3/AyXa M CUMTAsh MOMEHT CHJIBI YIPYTrOCTH
3aKpy4E€HHOH IIPOBOJIOKHU MPOINOPLUHOHAIBHBIM YLy KPYYEHUS .

MasgTHUK COCTOMT W3 CTEP)KHSI C JABYMs 3aKPEIUIEHHBIMU Ha HEM IPy3aMH, PACCTOSHHE
MEK/1y KOTOPBIMHU paBHO |; BepXHMH Tpy3 UMeeT Maccy M1, HWKHUI — M2. OnpenenuTb, Ha
KakOM PAacCTOSHUM OT HI)KHETO Tpy3a HYKHO NMOMECTHTHh OCh MOABECA JJS TOTO, YTOOBI
NEepUO/l MaJbIX KaYaHWW MasATHHKA ObUI HAMMEHBIIHMM; MAacCOM CTEpXHS MpeHeOpeub U
pY3bl CUUTATh MaTepuaIbHbIMU TOUKAMHU.

Paznen 3. /IBukeHne B HEHTPAJIbHOM MOJIE.

[IpakTuueckoe 3ausTue 5, 6.

Mpuamep 3. Buuncanrs oboberdyio ey -
IMHECKOrO MAATHWEA, ConTosllero H3 cTepmua (OA 0
noerell £ B maccol m (pue. BO).

Fepesawe., PuanEeckinid MasTalk ABTRaTCed CH-

cremoll ¢ onHol cTenenro ceobois (= 1), Coeanpatennio, NoIo#erRe
MARTHEEA orpenelgercd OLHOR cEobmernoll KooparnaTol, B KavecTse
¥oTopofl BebepeM YIGI BAKNoHE ¥ BEDTHEAAN ¢ [§) = § = @)
Haofipakaey MafATHAE B OPOHIBONLHOM MOSOENAW, TPrEIansEes-
oM QERCTHYIOENE CHAR. Peakoun B onope A MOKHO HE NOEA3LBATEL,
TAK KAK MApHAP ABEIASTCH HNSANLHOH] CER3R0 B ero BEaall b oboduEd-
Hym cuay pascl wyTee.  CUoobllasw cucrese BooMoMHOS NepeMellleHHe
— aMeMEHTAPHEE MoBopoT MaaTnMEAR Ha ¥Ton $g B CIOPOHY BO3pa-
crTapMa yraa @ Pafory copepuiaeT ToNbKo Bec MasTHEka mg. Ero
TOUKA NPRACKETHA {OehTp TAMScTH O CTep®na) omHmer Jayry s
Sg = ()6 =Y af S, DK ATOM DONHEAMETCR BIGSE BOPTHEATR HA Be-
auunny b = 85 sing =" 2850 p dg, copepling snemeRTApayE paboTy

1
dd = —mg fh = —Emgfsin-:pf--:p

KoadrpanmenT npe papHauMit £ B 5TOM
BHpAKEHNE ONpEIsIaeT NCKOMYK abod-
WEHEYI CWTY, T. &.

1 .
Q= —Emgfﬂu -
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«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
Dusnueckuii paKyasTeT
Kadenpa obuieii u Teoperndeckoit Gpu3uku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBeJICHUE U TEXHOJIOTUH MATEPUAIOBY HANTPABICHHOCTH DHU3HKO-XMMHUS MPOIECCOB U MAaTEPHAIIOB

DI'BOY BO «Henl'Y»
Bepcus noxymenra - 1 cTp. 22 IlepBbIii 3x3eMILIAP KOITA Ne
Mpumep 4. Halitan obobuernymo M (" bx

CHMY IR CHCTEMBE, MOKASAHHON Ha DHC.
81, npunAe 3a obobiuleHHyo KOOPARHATY
yron mescpora bapabaka . K Gapaba-
HY NpHICHEeH IBMEYLIRA MomenT M, me-
IV TPY30M ¥ HARMOHHOR HII0CKOCTRIO
MMeeTes TPEHME CEOJbmENKA ¢ Koadm-
urertoM [, Bee rpy3a pasen P, panayc
Bapabana — HA.

Pewrenire, Boismoncibia RepeMmeiiermes sapdoll ciicremul Sy e mo-
BOpOT Gapafana HA yroo @ BTy uiol BEY© Cropolly U cooTROTCTEY HLIes
nepeMeniense rpy3a. Haolpakaen cunn, copepuarime paboTy Ha BO3-
MOHCHOM TTepemMellenin — MomenT M, sec rpyaa P, oy TponnA CEOD-
means 1T (T = fN = fPeose). Dnementapusii nosopor Hapabana by
OpHMEM B CTOPOHY MoMedTs A 0 BelvrcIEM posMmomaye paboTy:

A= Mg — Psinads — T fs.

Mogerasana cwia sAavedaus 1 = fPcosa, s = KHép » sunocs
big 3a ckodxy, samamem: b4 = [M — PR(sina 4 feosallde.

Obcfinersan cuaa §) pasna xoxdrbunpesry npH fg B DOTY9EHHONM

BHIPGEEHAN, T. 2,

=M PRsina + feosa)

12.14. Hailth ApMA#CHHE CHOTCME], JArpaHAHSH Kotopod [ =

= Llgy, g2, -. .. n) He SaBHCHT 07 0DOOMIUHARMY KOOPIHEAT 1 BPOMCHH.
i

12,15, [afita apmxerns cucrems ¢ aarpamsaancn L =5 Fi(gi+
) 1=1
+ g ), CcomH ypaBECHIS ¥ = @;{2:), rae oy (2 )= F/{z;), muaewr pemenn-
s chyHKIuE 2; = Wiy ) {(i=1, n).
12,16, Halith IRIGKEHAA MEXHHWHECKOH CHOTEMBI © TATPAHAKHAHOM

I 1 L 2]
=5 ¥oandgige— ¥ ci(flgi e agp =g NOCTOATITLIE BEJHTHINTL
=g k=1 i=1

12.17. Hafitn saxos QBIGKEHHS TOUKH, OMPeIeIaeMB TADaHKHA-
nmom L =#414+ 55

12.19, ®yprnps Jarpamsa croboanmol pensTHRICTCKOH FACTHIN
& ACToll ok iy HMERT BH/

R
Ty + g+ A
L: —;”"{-E'JI_ #1
[

rac © — CEOpOCTL: CDCTS. CocTaniTn YPannciHA JnMRCTEA TacTHIT
H HAHTH WX PEMIEHHE.

12.20. HafiTu 3aKon ABIHEHIS TOUKH, OOPEIeIgeMblil JArpaHHa-
2 2
P Puly

2 2

oL, e o, .
mom I = E{Jrz + 9%+ E(-’r‘:!-f — i) —
T IBHBIC KOHCTAHTE ).

(o, prypz MOMOHE-
3
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MUHOBPHAYKI POCCUN

@’} DenepanbHOE roCy1apCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
Dusnueckuii paKyasTeT
Kadenpa obuieii u Teoperndeckoit Gpu3uku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBeJICHUE U TEXHOJIOTUH MATEPUAIOBY HANTPABICHHOCTH DHU3HKO-XMMHUS MPOIECCOB U MAaTEPHAIIOB
®dI'BOY BO «Uenl'¥Y»

Bepcus noxymenra - 1 cTp. 23 IIepBsiit ax3eMILISIP KOIIUA Ne

HMpumep. B wexaswseckod caorese [ow. pre. B1) macca Eapaﬁauf;
PRBHA ITh, MACCE MTepeMOIIassiorn TDYSE  — g, A JREEYIIE MOoMeHT
M wamendercd oo sakony W o= My — ko, moe My & — zamarmme mo-
CIDAHEHE, & -— YIAOBAA CKOPOCTR Bapafada. [lodarss eniiomnemssid
yeaorwe My = mppR{sine £ feos o), paitry 38508 JeREennA Dapadana,
B II&‘-]&']LHLLH MOMCNT CHUTCMA HEXOTHITACE B IIOHDE,

Pewenne., CycTema wweet ooy creness ceobonet (n = 1) Ilpw-
MeM 28 ooDIEHHYI KOOPARARTY ¥rou nosopoTta Bapabana ¢ (g = @) =

FAMANIEN JLUA CHCTEMBD ypaeHelde Jlarpamsa: d 8T AT
R

danee pprincagem ofolWeRsyn cuy Q. W KHHETRHECKYIO 3mep-
THEY cHCTenEl {° H Belpadaem ux depes oDoOUENHYIO KOOPIHHATY ¢ M
obofueHHY I CROPOUTE .

Brrpamenue nna ofobimiednol cuas noayieso parkee (oM. npHMep 4
na c. 115). lloactasnaa B Bero szamenuws M = My = ko, P = mag,
w = g, Hallmem @Qp = M) — ki,
rme My = My — magH{sine 4 foosa).

Kuner#ueck yio 3HERIHID CHOTEMB! CIPENSIIeM Kax CYMMY KuMeTn-

yecKHx sHepruit Dapabana {11} w rpysa (Ta):
1 T R? 1

1
T=Ni+T=3— w? + ﬁmzfﬁm]? = 7(m + 2mg ) R2%,
or_ 1 3. 49T 1 R a7 4

MoncTabaan HallleniLie NpORIBOAKKE 1 0DOOUIEHAYI0 CRAY B ypaB-
Herpe Jlarpanxka, noaydaew ,'Im:];vtbﬁpﬁl-mﬂaﬂbﬂﬁe YPERHEHNE NBNMEeHH
CHCTEMEI |

5 (s + 2ma)REG = My — ki,

,uaﬂb”@ﬁmt?l?- pellleHHEe 34049 CROIMHTCA K HHTEFP}{]:IGE&HJ-IH'} aTolG

YPpaBHeHHA IPH HadadbkAbix yoaosmax. tn = 0; {0] = -;'?{U{ =
]

Beenem ofioswatuenna p _ _ {y
[r!"-"l: +2m;}.ﬁ‘:” (T‘le +2m2:|R?

$+be=d

Ero cfmee pewenne () cenagssastes ws obiero pertemma (@)
MARCPOIHOTG YpaBHeHda @ + by = [ w0 wacTioro peuesna {py) Hean-
Hopoafors YpaBHeHHA: ¥ = @1 + ¢z

Yrobm saftte ofmes peniende oIHOPOAHOID YPABHEHNA, COCTARIA-
eM XapakTepncru4eckoe ypassenne A 4+ bA = 0 W saxonnm ero xopsEM:

Ay =0, Az = -b, o nalkiendeid KopHAM Raxomum o= O + Cpe %
HacTHor peesps, CONISCHO MeToly cheluafisiol npapofl 4acrn,
RN B OBRTIE 5 Af, rae A — HeHIESCTHaA Mok NoCTodsgHAR. Fe

HANOONM, TOMCTARIAA @ = @3 = Al B HEOMACPOIHOE Ypanierie ¥ npn-
PABHUBAA CXORCTEEMERIR LIEHLI B Opabol W Jonell dacrix noayqiennc

e pupecthi.  [oaydaew 2 - 4,
3 - R

_ d
C;:C;—":-_;E M+j!—;‘f. :P:F{E_M_qu.—il
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MUMHOBPHAYKI POCCHUN
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®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 24 IlepBbIii 3x3eMILIAP KOITA Ne

k

o ) —ar
I’LElCTI/II_[a ABWIKCTCA B IIOJIC HCHTPAJIBHOU CHUJIBI, ITOTCHIIMAI KOTOPOU PABCH V =——e y
r

rae K 1 a — monokuTenpHble MOCTOSHHBIE. [IpoBeCTH KaueCTBEHHOE HUCCIIENOBAHUE 3TOTO
JBYDKEHHS, TIOJIB3YSCh METOIOM OJJHOMEPHOIO MOTCHIIHAIA.
IToka3ark, YTO €C/M YacTULA JBIXKETCA IO Jyre Kpyra Ioj ASHCTBHEM LEHTPAIbHOM CHIIBI
IPUTSDKCHHS, HANPABICHHOW K TOYKE TOM )K€ OKPYKHOCTH, TO 3Ta CHJIa U3MCHSETCS
00paTHO HMPONOPIHOHATBHO MATON CTEIIEHN PACCTOSHUS.
Bbruncinuts npubmmkenHoe ortHomenue Mace ConHia M 3eMiM, IOJNB3YACh TOJBKO
IPOJODKUTEIBHOCTBIO TOa M JIyHHOTO Mecsla, a TaKKe CPEAHHMH DaJuycaMH OpOUT
3emuu u JIyHbL.
Onpenenuth 3akoH aBwikenus wactuiel B nome U(X): U(X) = A(e‘Z“X —2e);
U (x) :—%A; U (x) =U,tg’ax.

ch®ax

a_p

Onpenenuts Tpackropuro yactuisl B one U (X) = —— — —

r r
HpI/I KaKHUX 3HAQUYCHUAX MOMCHTA HUMITYJIbCa BO3MOKHO (bHHPITHOC ABHWKCHUEC YaCTHUIIbI B
_ﬂr
ae 22
mome U(r): U(X) =——, U(X)=-Ve™".
r

o
OnpenenuTh BpeMsi NajeHus wacTHibl ¢ pacctosuus R B mentp mons U (r)=——,

paccMarpuBasi TPACKTOPHUIO KaK BBIPOKICHHBIN 3uMnc. HayanbHas CKOpOCTh 4aCTHIBI
paBHa HYJIO.

Paznen 4. Kosreoanus.

[TpakTrdaeckoe 3ansaTue 7,8
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MUHOBPHAYKI POCCUN

\‘)} DenepanbHOE roCy1apCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs
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®dI'BOY BO «Uenl'¥Y»

Bepcus noxymenra - 1 cTp. 25 IlepBbIii 3x3eMILIAP KOITA Ne

1. Bupasurs aMpmantyAy R uadantyyir asy xoneSannd tepes HATAIBHWE IHA=
w&p{a Xp H Up HOODAMHATH H CHOPOCTH.
TEET:

o i
o= ‘tg + E[ v ig’ = — E;.
3, Hafre wacrory roneSanpfi Toukr © maccoll m, copocofuodl pRHraTecH mo
mpaMoit | rgﬂltpemeuﬂoﬁ K TpymEse, Ipyrofl koren soropol sakpenasH w Tog-
ﬂe A {pnc 2) ‘weaccrogun ! or npamoll. Tpymuxa, umen Aaugy I, narsmyra
¢ cunol F
Pemeu g€ T(loTeRUNAAbHAN JMEprHs DPYAHHAHE (& TOMHOCTLEY A0 MANKE
BEHYHI BHCMIETO NOPAAKA) PABHA DPOHISELERA cHAK [ Ha yaamwesne 8f npy-
waas, [Ipw & < | aMeem:

8w AT 5T — s 2320,
7o Tro U= Fx%/2l Tlockomwky kumeTHieckas sueprs ecth mil(2, To
{0 == fpm. r A
1 £
(1+x)" ~1+nx
moar

4, To ®e, eCAd Touxs M ARBHMeTcH 70 OHDYMHOCTA panhyca r (pae, 235).4
Pewennre B srom caysde yANHEeHHS MpyRunw (opa ¢ £ 1) .
Blem AV F U S T — G (I T rjcos g — 1 as —'-.”ﬂﬁqzl.
Kunetnueckan suepran 7 = 'fomript Otcona uactoTa //
o~
o FI:I;-I:- .
A
Poe. 22

6. Halirw wacrory Hodebadnud msofpakeHdoro ma puc. 2 samTHARd, TOUKA
nogpeca koroporo (o maccol My B opell) cnocolBa coBepIAThE NRAMEHHE B rO-
PHIGHTAARROM HANPADIEHA,

Pewenne Ilpg ¢ < | #: nodysennoh s 3anadse 3 § 14 dopmyas Ha-

XOAHM:
m.mf _ H’-:IEI
T 21"11"1‘:#3}"’ U= 2 q:'i
OTeona

i == g {my - ma) .
'} myd
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22.03.01 «MarepralioBeJICHUE U TEXHOJIOTUH MATEPUAIOBY HANTPABICHHOCTH DHU3HKO-XMMHUS MPOIECCOB U MAaTEPHAIIOB
®dI'BOY BO «Uenl'¥Y»

Bepcus noxymenra - 1 cTp. 26 IlepBbIii 3x3eMILIAP KOITA Ne

1. Onpefeonre BRHAYVHICEHNE KONCOaHER cRETeMu TO0 BAHRHHEM CRAB F({{),
2CAOH B HawaabHem MOMEHT = ﬂ CHCTEME DOKOHTCH B DONEeHHHE paEBHOBECHRA
{x =0, #=10) gna cayyaes , ,

a) F = const = F. x=x"+Fy/k

F
Orpern: % --EH%I {} =cosml) aeficrese nocTosunol cHAR npHBOANT K
CMEMHEHNN DUAGHEHAE PABHOBECHA, BOKPYT KUTCPOro NPUBCXOLAT KoaeSadid,

.F=ﬂ|r_

a
o (0f = s w),

B) Fom Fya~®,
Fa

i AT -ﬂ—- i
Orpet x m(a mm‘l‘-’[—ﬂ !!Dﬂt)p

Fe=Fpe—™ cos it.
TheT

Otsel: £=

Fy
m [[@° + a¥ — P -+ daP?]

2 (@ 4 a7 4 B sin of 47 [(0? + o — B*) cos Bt — 20 sin p.:;}

I= {—{m‘+u'—~|i’}+:n::sm‘—}-

{0pH pemennn yI06AD MACATS CBAY B ROMIACGACHON BHAe F == Fyé—0HfId)

1. Onpegeaats wopefos@e cEcTeMbl © JBYWMA cTenesive csolofn, iR oo

dyaemmn Jarpansa .

1] @
L= o (38 4 %) — 5 (2* 4 9°) oy
{D8e QOHuAROERE OONOMEDHLE SHCTeML & COBCTROEHON YaiToToN ©. CREzANHHe

DroRMpIeficTEReY — axy).
Pemense Ypannehnn Isemenng

Pt op=ay,  §hojy—ar
[loscranoaxa {23,6) naet:
Ag(wi—ef) =0, A, (0f— o) =0, {1
Xapakrepperinecsoe ypasaenne (of — o) = o, oreyne
dmoleo almelia
Tlps & = oy ypaeseins {1} gaw0r As =, 2 apu o0 = @3 A; = ~=A,, Tlosvomy

1
p=m Qb Qb b —?’-ﬁ-m. - Q)

{zospdmimentia 1/4/2 cooTsercTayIor yRuIAREOA B TERCTE NODMHpOBER HOpMAAL-
Hux Eoopdinath,
Mpn w<s] (caafan conzh) mueest:
a I
oy =5 gy = = et ]

Haseaewme X p g npaacrabizer col0f B §T0W coyule H3IHEHHE ISYT Roaelsral
€ GAAMIENWE YACTOTEME, T, £ WMEET XBPALTER DAcHHA € SACTOTOR @3 = 01 == i
{cw & 22), TTpw oTom & MOMPRT, KOFAS AMNARTYAZ KODPARHATH ¥ NPOROIET 4o
PE3 MAKEWWYM, SMOARTYAS & OPOIOIHT SEpEd ManHMyMd H WaobopHor.
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Bepcus noxymenra - 1 cTp. 27 IlepBbIii 3x3eMILIAP KOITA Ne

2, Ompegennth Maiue KonelsnnA ASOAWONG DAOCKOTO MantHuea (puc, 17,

Feweuue [Jia masux woneGaandt (g < 1, @2 € 1) vafiscanas » sana-
we | § 5 dysxupa Jarpauma npauEMasT BEL

L= P R B G ity — T gti0] — T el

¥paerHeHHR ZENRIEHHA:
(my 4= ma) 1§ 4 molsa 4= {m, 4= me) g =0,
' by 4+ Ly + gpa =0
[Mocae nozeradoern (23.6):
Ay (my 4= my) (g — Liw®) — Agwirgly == 0,
— Ayt 4 Ay (g — [50%) == 0,
Kopun xapakTepacinvecxoro ypasHesus:

“r.n'?mﬁ'ﬁ;{(m: g} (1 4 1) &

4 A (my 4= mg) [(my -f ma) (1 - ISF—*"Ilflft]}*

Tpe m, -» o uactoTwm crpemarcs x npexenaw Ao/, & A/2/lz, cooteercTeyi-
WHY HEIABHCHMEM KONCOIRHAM ZBYX MARTHHEOB,

3. Hafita TpaewTOpHIO TENMERHA SacTMUH B LedTpabHow node U — Artf2
{tax dasmpaeMmullt npocrponcraennsdd ocyuassTog),

Pemenne Kak B po BOAKOM UBHTDATBHOM TONE, JBHMEHHe NPOHCXOSHT B
ONHCGR MAOCKOCTH, ECOTOPY BuOEpaen B KaYecTBe MAOCKODCTE X, ¥ Hamensnne
Hamaod M3 EOODIHHAT X, ¥ — npocToe koMedaHHe © OJHHAKOBRIMA WACTOTAMA
= k]m :

x == gcos (of fa), y=bcos(af 4 B)
BLAR

x=acosp y==bcos(p4Ad)=>0bcosdeosp—"0sindsing,

The spefesw ofoonagennd ¢ = of f o, § = p— o, Onperenns oTocoga cosg ®
8in @ 8 COCTABME CyMMY HX KBAADATOB, NOAYURM YPARHEHHE TPASKTOPHN

x? ¥ _ xy it
_ﬂT+ b‘" -*F'l:usa-ﬂ-lﬂ &,

D70 — sanenc ¢ Uesvpod B dawage moopamrHaT ). Tlpm 6§ = 0 wam 5t Tpaextopna
BHDOMAZETCR B OTPEIKH NpamMol.
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Bepcus noxymenra - 1 cTp. 28 IlepBbIii 3x3eMILIAP KOIIMA Ne

1 Haiitu ¢pynkuuro Jlarpanxka niockoro nogBeCHOr0 MasiTHUKA.

2 BeiBecTm ypaBHeHHE OOJBIIMX KOJNCOAHWN TOABECHOTO MAasTHHKA C TIOMOIIBIO
dopmanuzma HeroToHa.

3 BeiBecTm ypaBHeHHE OONBIIMX KOJICOAHHWA TIOABECHOTO MAasTHHKA C TIOMOIIBIO
dbopmanusma Jlarpamxa.

4 BpiBeCTH ypaBHEHHE OOJBIIMX KOJICOAHWH TIOABECHOTO MAasTHHKA C ITOMOIIBIO
dopmanusma ['amunbsroHa.

5 Haiitu ¢pynkuuto Jlarpanka oqHOMEPHOTO MPYKMHHOTO MasiTHUKA.

6 OmnpenenuTh Malble KOJIeOaHMsI IBOITHOTO TIOCKOTO MasiTHUKA.

7 Hailitu yactory koiie0aHWN MasTHHUKA, TOYKa IOJIBECA KOTOPOTO CIOCOOHA COBEpIIATh
JBUKEHUE B TOPU30HTAIILHOM HAIPABJICHUU.

8 OmnpenenuTh KoneOaHUS CHCTEMBI C IByMsI CTEIICHSMHU CBOOOJIBI, €CITM M3BECTHA (PYHKIIUS
Jlarpanxa.

9 OpmHOpOMHBIA CIUIONIHOM LWJIMHAP Macchl M paamyca I MOXET KaTuTbes 0Oe3

MIPOCKAIIB3bIBAHUS 110 BHYTPEHHEH MOBEPXHOCTH MOJIOT0 IMIMHPA paguyca R u maccsl M,
KOTOPBIA MOXKET BPAILATHCS BOKPYT CBOEH FOPU30HTAIBHO PACIIOI0KEHHOW HETOJBHKHOMN
ocu. CocTaBUTh ypaBHEHUS ABUKEHUS CUCTeMbl. HaiiTu Masbie koieOaHusl CUCTEMBI.

IIpumep BapuaHTa KOHTPOJIbHOI padoTsl (Paznenst 1,2)

1.

OpHopoaHast HUTh JUIMHBI L, 9acTh KOTOpPOI JEKUT HA ITIaJIKOM TOPU30HTAIBHOM CTOJIE,
JBUKETCS MO AEUCTBUEM CUIIBI TSDKECTH IPYTrOM 4acTH, KOTOPAsi CBEIIMBAETCS CO CTOJIA.
Onpenenutb NPOMEKYTOK BPEMEHU |, MO MCTEUYEHHUIO KOTOPOrO HUTH MOKHMHET CTOI,
€CITH M3BECTHO, YTO B HavaJbHbI MOMEHT JJIMHA CBEIIMBAroIIeics 4yacTu paBHa |, a
HadaJIbHasi CKOPOCTh paBHA HYIIIO.

Tpu rpy3a maccbl M kaxplii COETMHEHBI HEPACTSHKUMOM HUTBIO, IEpeOPOLIEHHOM uepes
HENoABMKHBIA Onok. J[Ba Tpy3a jexaT Ha TIIaJKOW TOPU30HTAJIBHOW IIOCKOCTH, a
TPETUI — NOABEIIEH BEPTUKAIbHO. ONpEeneanTh YCKOPEHNE CUCTEMBI U HATSHKEHUE HUTU
MeJy IEpBBIM U BTOPHIM rpy3aMu. Maccoit HUTH U O6J10Ka npeHeOpeyb.

Pemute mpeapinyiryto 3agady ¢ y4€ToM Macchl OJIoKa, CUUTas, 4TO IMPH JBHXKEHUH
Ipy30B OJIOK BpallaeTcss BOKPYTI HENOJABMXKHOM ocu. Macca 0Omoka — CIUIOIIHOTO
OJHOPOJHOTO JMCKa — paBHa 2M.

Bonpocsl k 3xk3ameny (4 cemectp)

1.

* Tlpeamer W OCOOEGHHOCTH TEOPETHYECKOM MeEXaHWKH. Pasnenbl: KBaHTOBas W

KJIIaCCUYCCKasd TCOPUHU, HCPEIIATUBUCTCKAA U PEIIATUBUCTCKAA TCOPHUHU.

2.

* Marepuanbnas Touka. CreneHu cBoOOAbl. OOOOIMIEHHBIE KOOPAMHATHI, CKOPOCTH,

yckopeHusa. OyHKIIMU KOOPAUHAT U CKOPOCTEM.

3.

* ynknus Jlarpanxka u gelicTBHe cuctembl. YpaBHeHus Jlarpamxka. CBoiicTBa

byukuuu Jlarpanxa. OkcTpemManbHble MPUHIUIBI (PUZKUKH.

4.

*  HMuepumanbHbIe CHUCTEMBI OTCY€Ta H  CBOWCTBA IPOCTPAHCTBA-BPEMEHHU.

[IpeobpazoBanus ["ammnes u Jlopenna. [Ipuanumner oTHOcuTeNnbHOCTH ["anuies u DWHIITEHHA.
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5. Oynknusa Jlarpanka cBoboaHoN yactuibl. E€ BUI B AeKapTOBOH, MUIMHAPUUECKON U
chepudeckoil cucreMax KOOpAHHAT.

6. * Oynknusa Jlarpamka cuctembl 4dactun. OOpaTMMOCTh JIBHDKCHHS. YPaBHECHHS
Herotona. HopmupoBka norenunanbHoi sHepruu. CuctemMa BO BHEIIHEM IIOJIE.

7. * WuaTerpanibl IBMKEHHS. 3aKOH COXpPaHEHUS DHEPTUU KaK CJEICTBHUE OJHOPOIHOCTU
BpPEMEHHU.

8. * 3aKOH COXPAaHEHHUs UMITYJbCa KaK CIIEACTBHE OAHOPOAHOCTHU MPOCTpaHCTBa. BiusHue
BHENTHETo 1oJist. O000IIEHHBIC UMITYITBCHI M CHIIBL. PEISITHBUCTCKUI UMITYITBC.

9. * VcnoBue mokos cucteMbl dYactuil. LleHTp wuHepuuu. BHyTpeHHSS 3Heprus.
[IpeoOpazoBanue sHEPTUM.

10. * 3aKkoH cOXpaHEHHs MOMEHTa HUMITYJbCa KaK CJIEICTBUE W30TPOIUHU MPOCTPAHCTBA.
Cemb aIIUTUBHBIX UHTETPAJIOB ABMKEHUS. [IpeoOpazoBaHne MOMEHTa UMITYJIIbCA.

11. * Oynkuus ['amuneToHa cucteMbl. KaHoHWYecKkne ypaBHEHUS U YCIOBHE COXPaHEHUS
sHepruu. PensTHBUCTCKAs KHHETHYECKAs! YHEPTUA.

12.  BblBom W HESBHOE pelICHHE YPaBHEHHs OJHOMEPHOro IBIKeHUS. DUHUTHOE WU
uH(puHUTHOE NBIKEHUS. TOUuKkH 0cTaHOBKU. [lepro mpor3BOIbHBIX KOJIeOaHMil.

13. 3amawa nByx Ten. Mx ¢yHkmus Jlarpanka OTHOCHUTENBHO IIEHTpa HWHEPIIHH.
IIpuBenénnas macca.

14.  UentpanbHoe mojne. CoxpaHeHHe MOMEHTa uMMynbca. CeKTOpHallbHas CKOPOCTb.
HesiBHoe pemenue ypaBHeHUs ABMxkeHUs. [{enTpoOexHas sHeprus. Touku pa3BopoTa.

15. 3apmaua Kemnepa. ®@opma Tpaektopuu Tena. [lapamerp M IKCIEHTPUCUTET OPOUTHI.
ITepuon nBuxeHuUs.

16.  Paccesnue wactuu. [IpunensHoe paccrosiaue. DPPEeKTUBHOE CEUCHUE PACCESTHHUSL.

17. * (CBoOonnble konebaHus. BpiBom M perieHue ypaBHEHHs MalbIX KojieOaHUM.
AMmuTyna, pasza, yacTota, KOMIUIEKCHAS aMILIUTY/IA.

18.  BwiHYyXAeHHBIC KoeOaHus. BbIiBoA U pemeHne ypaBHEHUsT MajbiX kKosieOanmid. Cirydaid
rapMOHUYECKOU cuiibl. Pe3onanc. buenus.

19. Konebanus monexyn. [lomcu€r creneneit cBoboabpl. MckimroueHne mMOCTymareaIbHOTO U
BpaIlaTeIbHOTO IBIKEHUH. THIBI KoreOaHu TUIOCKUX U TIMHEHHBIX MOJIEKYIL.

20. * Baryxatomue koneOanus. Cuna tpenus. [loctynmmpoBanue W pelieHHWe ypaBHEHHS
MaJIbIX KOJIeOaHM. ATIEPHOANYECKOE 3aTyXaHHe.

21. Anrapmonunueckue konedanus. [Ipumepbl MOIETBHBIX CUCTEM U ypaBHEHUH.

HpI/IMe'-IaHI/IeZ *OTMEUEHEI BOIIPOCHI, BXOJAAINIHUE B CIIMCOK BOIIPOCOB «TCOPETHYCCKOI'O
MHUHUMYMa).

Pa3nen 2 «QnekTponmHaMukay, S cemectp

IIpumepsI 3a1a4 1J1s1 KOHTPOJIbHBIX padoT

Ilo meme «ﬂeuofcenue uacmuy 6 31eKmpomMacHUNHoOM nojiey»

Bapwuanr 1:
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1) Haiitu 3aBUCHMOCTh HMMITyJbCa 3apSDKCHHOW YacTHUIBI OT BPEMEHH B IIOCTOSIHHOM
OJIHOPOJAHOM 3JIEKTPUYECKOM IIOJIE.

2) OueHUTh WHIYKIUIO MAarHUTHOTO MoJsi B bBonbloM ajapoHHOM Koiutaiaepe uis
ylepskaHus NpoToHoB (m = 1.67 - 10" kr, ¢ = 1.6 - 107*° Ku) ¢ JlopeHu-(paxropom
6500 Ha kpyroBoii opoure.

Bapuanr 2:
1) Haiitu 3aBUCHMMOCTh CKOPOCTH 3apsOKCHHOW YacTHUIBI OT BPEMEHH B MOCTOSHHOM
OJHOPOAHOM JJIEKTPUYECKOM I10JIE, 110J1aras, 4YTO BHAYaIe YaCTUIIA IOKOUTCH.
2) C mOMOIIBI0 PUCYHKA JIOKa3aTh, YTO B CXOMSAIIEMCS MAarHHUTHOM IIOJIC€ CPEIHSS IO

OUKIOTPOHHOMY TIIEpuoaAy Cujia HopeHua HallpaBJICHa B CTOPOHY ociabaeHus
MAar"HuTHOTIO ITIOJIA.

BOHpOCbI AJIA TECTUPOBAHUSA U OTBETDLI

1. OnHo u3 ypaBHeHM MakcBeia IIacur:
a) MarHuTHBII MOMEHT KOHTYpa C TOKOM PaBEH MPOU3BEICHHUIO CHIIbI TOKA Ha TUIONIA[b
MOBEPXHOCTH, ONUpPAOIIENCs Ha KOHTYD;
b) Hupkyasiuus HANPSZKEHHOCTH  3JIGKTPMYeCKOro noJjst B  KOHTYype
NPONOPUHMOHAJIbHA TeMIly W3MEHEHUs] MATHUTHOr0 MOTOKA 4epe3 NMOBEPXHOCTb,
ONHUPAIOLLYIOCS HA KOHTYP;

C) POTOp BHCKTqueCKOﬁ HHAYKOWUNU pPAaBC€H IUNIOTHOCTU TOKa IUIFOC TCMII H3MCHCHUA
HaHpH)KéHHOCTI/I SJICKTPHUYCCKOTO ITOJIA.

2. OntHO M3 ypaBHEHU MakcBea IJIacuT:
a) JluBepreHius MarHUTHOW WHIYKIIMM paBHA MPOM3BEICHUIO CHJIBI TOKA HA TUIOIA[h
MOBEPXHOCTH, ONUpPAIOIIEeNCs Ha KOHTYD;

b) Hupkysasiuus WHAYKIUH JICKTPUYECKOTO OIS MPOMOPIMOHATFHA TEMITY H3MCEHEHHUS
TOKA;

c) Porop »3jeKTpHYeCKOW HANMPSKEHHOCTH TPOMOPIHOHAJIEH TEMIy H3MeHEHMSs
MArHUTHON MHIYKIHH.

3. OnHo U3 ypaBHeHHI MakcBeia IJIacuT:
a) IMoToxk MAarHMTHOI HHIYKIINHU Yepe3 3aMKHYTYIO OBEPXHOCTH PaBeH HYJIIO;
b) CkopocTe M3MeHeHHMs1 3apsia B 00JAacCTH MPOCTPAHCTBA paBHA IOTOKY 3apsijia uepes
MOBEPXHOCTH 3TOM 001acTH;

C) I/IHJ]YKI.[I/I?I MaramMTHOTIO I10JId BUTKA C TOKOM MAaKCHMaJlbHA B ICHTPC BUTKaA.

4. OnmHOo U3 ypaBHeHUH MakcBesia IIIacuT:
a) JluBepreHuuss MArHUTHOW HHAYKIHH PaBHA HYJIIO;
b) IlnoTHOCTH MOTOKA AIICKTPOMATHUTHOW SHEPrHH MPOMOPIMOHATIBHA BEKTOPHOMY
MIPOU3BEICHUIO HAMPSHKEHHOCTEH ANIEKTPUYECKOT0 U MAarHUTHOTO TOJIS;
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C) POTOp HAITPSAKCHUA paBCH CHUJIC TOKA ITJIFOC CKOPOCTh UBMCHCHUA MArHUTHOT'O ITOTOKA.

5. OnHo U3 ypaBHeHHI MakcBeia IJacur:
a) JluBepreHIus BEKTOPHOTO MOTEHI[MAJIA SJIEKTPOMArHUTHOTO TIOJISl paBHA HYJIIO;
b) IMoTok »3jeKTpUYECKOl HHAYKIUH 4Yepe3 IMOBEPXHOCThL HEKOTOPOil 00JacTH
NMPONOPUMOHAJICH 3apsiAy 3TOH 00J1aCTH;
C) I'paaueHT 3JIEKTPOCTATHYECKOTO MOTEHIMANa PaBeH HANPSHKEHHOCTH 3JICKTPHUYECKOTO
MOJIsL CO 3HAKOM MUHYC.

6. OnHo U3 ypaBHEeHUIT MakcBesia I1acur:
a) I'paaMeHT BEKTOPHOTO MMOTEHIMANA PABCH TEMIy WM3MEHCHUS HANpPHKEHHOCTH
MarHUTHOTO TOJIS;
b) Llupkyssiius CKaJIIPHOTO MOTEHIIMATa MAarHUTHOIO MOJIsi paBHA CKOPOCTH M3MCHEHHSI
MOTOKA AJIEKTPUIECKON UHIYKIINH;
C) JuBepreHuusi MHAYKIUU 3JIEKTPHUYECKOr0 MOJIsI MPOMOPUHOHAIbHA TJIOTHOCTH
3apsjaa.

7. OnHo U3 ypaBHeHUI MakcBesuia IJ1acur:
a) Porop HanpsKEHHOCTHM MATrHHUTHOTO MOJIsi PaBeH JIMHEHHOH KOMOWHAIMHU
IUIOTHOCTH TOKA M TeMIIa U3MEHEHUsS] HHAYKIUH JJIeKTPHYECKOro 10JIs;
b) I'pagueHT HaNpsHKEHHOCTH MAarHUTHOTO TOJSL PaBEH CyMME CHJIBI TOKa U CKOPOCTH
WU3MEHEHUS NIEKTPUIECKOTO MOJIS;
C) JluBepreHuus WHIYKIMM MAarHUTHOTO IOJIA paBHA Pa3sHOCTH CHJIBI TOKA W TeMIla
WU3MEHEHUSI MarHUTHOTO NIOTOKa.

8. OnHO U3 ypaBHEeHUI MakcBellia IJIacuT:

a) IloTox MarHUTHOW MHAYKIIMM B KOHTYpPE PaBEH CyMME CHIIbI TOKA U TEMIIa U3MEHEHHUSI
LUPKYJISLUU DJIEKTPUYECKOTO II0JS Yepe3 IIIOLIALb IOBEPXHOCTH ONMPAIOLIECHCS Ha
KOHTYD;

b) Hupkyasiuusi HANPSKEHHOCTH MATHUTHOTO MOJIsi B KOHTYpe PaBHA JIMHEHOM
KOMOMHAIIMM CHJIbI TOKA M TeMIIa M3MEHEHHS MOTOKA IEKTPHYECKOH MHAYKIHHA
yepes IU101AAb IOBEPXHOCTH ONUPAIOLIeiics HA KOHTYP;

C) Potop snekrpuyeckoil MHIYKIUH MPOMOPIHOHATICH CyMME IJIOTHOCTH TOKAa M TeMIa
U3MCHCHUA HaprDKéHHOCTI/I SJICKTPHUYCCKOTO ITOJIA.

9. MupoBasi JIMHUS YaCTHIIbI, COBEPIIAIONICH OJJTHOMEPHBIE ct
KOJICOaHUSI, UMEET BU/T A B
NV AVAVAVA
e A
° b B O X
e B
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10. TIpeo6pazosanus JlopeHua B ciaydae JABUKEHHMs MHEPILMAIbHOM cucTembl orcuéra K' B

.,

OPHUEHTALIMU OCEY UMEIOT BUL:

HaMpaBJIeHUN ocu ¥V cuctembl K co ckopocThio ¥ u JlopeHI-pakTopoM ¥ MpHU OIMHAKOBON

A b B
t=y(t'+vy'/c?) t=y(t'+vy'/c?) t=y(t'+vx'/c?)
x=x"+ vt x=x' x = yx'
y=y y =y(y' +vt) y =y(y' +vt)
=z =.2.'|I Z = .E"I F= '}-rz“

11. JlopeHII-pakTOpOM Ha3BIBAIOT BEINUNHY:
a) 1/\1—v?/c?
b) V1 —v2/c?
¢) V1+v2/c?

12. Cucrema orcuéra K' Bmkercs B HalpaBIeHUM OCH X MHEPUMAILHOM cUCTeMBbI oTcuéTa K
. - — =

CO CKOpOCThIO ¥ = const, OpueHTalMs OCEH B THX CHCTEMAxX OAMHAKoBa. 1/4/1 — v /c* = y.

Torna KOOpAMHATHI U BpeMsi B cucteme K':

A b B
t' =y(t —vx/c?) th =y(t + vx/c?) t' =y(t+ vx)
x' = y(x —vt) x' =y (x + vt) x'=y(x +vt)
y =y y =y y=y
zl=z zl=z z'l=1z

13. Tlpu mepexoie B CHCTeMy OTCUY€Ta, CBSI3aHHYIO CO CIIYTHHKOM 3eMIH, MpeoOpa3oBaHuUs
JlopeHIia HePUTOIHbI, TOCKOIIBbKY:

a) CIyTHHUK IBHKETCH YCKOPEHHO;

b) CxopocTh CIIyTHHKa IIOCTOSIHHA;

€) ChyTHHK SBJISIETCS] HHEPIMATIBHOW CHCTEMOM OTCUETA.

14. PensITUBUCTCKHIT UMITYJIbC YaCTHIIBI:
I z
= v
a) miﬂ# 1+ =
b) pmv
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c) mv/1—v2/c?

15. PensiTUBUCTCKUN UMITYJIBC YACTHIIBL:
a) Ev/c?
b) mc*

C) mv

16. PensituBUCTCKAs! SHEPTUS YACTHIIHI:
a) Ev/c*
b) mc*/{1—v?/c?

4 =75
c) me=y1+vi/el

17. B uHepuHanibHONW CHCTEME OTCUETA PACCTOSIHUE MEKIY IBYMSI DICKTPOHAMH C DHEPTHUSAMHU
E1 u E2 paBro a. Tora koopanHara eHTpa HHEPIIMHA OTHOCHTEIILHO TIEPBOTO SJIEKTPOHA!

a) x=aEi(E1+E»), y=0, z=0, ecau OX mpoBecTH uepes MepBhiil JICKTPOH;

b) x=aEz(Ei1+E>), y=0, z=0, ectu OX nmpoBecTH uepe3 BTOPOH IIIEKTPOH;

c) x=akE2/(Ei1+E2), y=0, z=0, eciiu OX nmpoBecTH Yepe3 BTOPOii FJIEKTPOH.

18. PensaTHBUCTCKOE ypaBHEHHE JIBUKEHHsI YaCTHIIBI € 3apsiioM q umeet Buj (B cucreme CI'C):
a) ﬁ=q[§+ﬁ>€§)
=3 _ - 1—& -
b) p—q(E—I—Eﬁ}(H)

—.r_ == E—r_"
C) p =qE +-vB

19. Nmnynbc 4gacTunbl € 3apsioM § B IOCTOSHHOM OJHOPOAHOM 3JIEKTPUYECKOM IIOJIE C
HaIPsKEHHOCTBIO E 3aBucur ot BPEMEHHU I10 3aKOHY:

a) p(t) =p(0)gsinEt

b) p(t) =p(0) +gEV1—1t2

¢) p(t) =p(0)+ qEt

20. Boruucauts JlopeHi-(akTop 31€KTPOHOB B 2JIEKTPOHHOM MMKPOCKOINE C Pa3rOHAIOIIUM
nanpsokernem 100 kB. Macca snextpona 9.1 - 1073 xr, sapsin snektpona 1.6 -107° K.
Orser:

a) 2.4,

b) 1.2;

c) 0.8.

© ®I'BOY BO «Henl 'Y»




MUMHOBPHAYKI POCCHUN

@” denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBEeICHUE U TEXHOJIOTUH MAaTEPUAIIOBY HANTPABICHHOCTH DU3HKO-XMMHUS MPOIECCOB U MATEPHAIOB
®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 34 IlepBbIii 3x3eMILIAP KOITA Ne

21. CxopoCTh HEU3JIydaroueil 3aps>KeHHOM YacTUIlbl B MIOCTOSSHHOM OZHOPOJIHOM MarHUTHOM
noJje:

a) IlocrosiHHA 1O MOJYJIFO ¥ HAIIPABJICHHUIO;

b) IocrosiHHA MO MOYJTIO;

c) IlomoOHa crimpaiu.

22. B mocrosHHOM OOAHOPOAHOM MAIrHvTHOM IIOJIC PCIATHUBUCTCKAA 3apsKCHHAd YacCThula
JABHXKCTCA I10 BUHTOBOM JIMHHUH, CCIIN:
a) HavYaJdbHasl CKOPOCTb YaCTUIbI HE MapaJjJjI€JIbHA MATrHUTHOMY IOJIIO;
b) HadaJibHas CKOPOCTb 4aCTUIbI MHOI'O MCHBIIIC CKOPOCTH CBCTA,
C) paanyC KpUBU3HbBI MArHUTHOTO IIOJII MHOI'O MCHBIIC IJIMHBI BOJIHBI HU3JTYUYCHUSA
4aCTHUIBI.

23. I'mpomarHuTHas (LMKJIOTPOHHAS) YaCTOTA HEpensATUBUCTCKON yacTulbl (B cucreme CI'C):
a) qB/(mc)
b) Vk/m

C) 2n/ALC

24. T'upomarHuTHas (LMKJIOTPOHHAs) 4acTOTa pesATUBUCTCKOM yacTuisl (B cucteme CI'C):

a) eH/(mc?)
b) gqBe/E
c) eB/(mc)

25. B IOCTOSHHBIX U OOHOPOAHBIX CKPCIHICHHBIX 3JICKTPUYCCKOM U MAIrHUTHOM II0JIAX HaCTULA:

a) JIBmxkercs Mo ApXUMEIOBOW CIIUPAJIH, TIEPICHANKYISIPHON MArHUTHOMY IOJTIO;
b) Konebnercs nepneHIUKYIIPHO MArHUTHOMY IIOJTIO;
c) [peiidyer B HanpaBiieHHH, EPHEHAUKYJISIPHOM 000HM MOJISIM.

26. Cucrema orcuéra K' nrkercss B HalpaBIeHUM OCH X MHEPIHMAIBHOM cHCTEMBI oTcuéTa K

= o a7 7
CO CKOpOCThIO ¥ = const, OpueHTalnus OCei B TUX CHUCTEMax OAMHAKoBa. 1/4/1 — v /c* = y.
Torna nmpeobpazoBanus JlopeHna A 371€KTPHUECKOTO OIS MOXKHO 3aHcaTh B BUIE!

A b B
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Bepcus noxymenra - 1 cTp. 35 IlepBbIii 3x3eMILIAP KOITA Ne
E. =VE, EI=Y(E;+EH;) E, = E,
c I
E, =y (E,+-H]) - E, =y (E,+—H!
c E, =y (&, ——H]) c
_ ; '1? ; ¥ ¥ [ ¥ _ ! v '
E, =y (E +-H) - E, =y (E.—-H])
: o, = (e + 1) :

27. Cucrema orcuéra K' nBuykeTcs B HANpaBIEHUH OCH X MHEPLUAILHON cHCTeMbI oTcuéTa K

= o I ——
CO CKOpOCThIO ¥ = const, OpueHTalus OCeH B 9TUX CHUCTEMax OAMHAKoBa. 1/4/1 — v /c* =y.

Torma Hp606pa3OBaHI/IH HopeHua JJIsL MarHuTHOTO TOJIS MOKHO 3ariucarb B BUJAC:

28.

29.

30.

A B 3
Hx=r(H;+EE;j H, = H, H_=yH]
(I LR C e
¥ ¥ J4 - c
B L

I/IHBapI/IaHTaMI/I QJICKTPOMATrHUTHOTO ITOJIA ABJIAIOTCA:

a) EH, E*— H*
b) ExH E*+ H?
¢) EH,E*+ H® EMH

= 185
Ypasrenue rotE = ———— eCTh MaTeMaTHIECKasl 3aIHCh:

a) 3axkoHa JIeKTPOMArHUTHOI nHAyKIuu Dapanes;
b) VYcnoBust OTCYTCTBHSI MATHUTHBIX 3aps/IOB;
c) 3axona buo-Casapa-Jlamnaca.

tro 195
c

VYpaBHenue rotH = 5, O3HAYaeT, 4To:

a)

+5

HU3MCHCHUA HaHpﬂ)KéHHOCTI/I QJICKTPHUYCCKOTIO I10JIA;

b)

]_II/IpKy.TISII_II/ISI MAaraiuMTHOIO IOJIA HNPOHNOPHHUOHAICH CYMME TOKa CMCHICHUS U TEMIIA

Porop HanpskéHHOCTH MATHUTHOIO TOJIA PaBeH JHMHEHHOH KOMOMHAMH

IVIOTHOCTH TOKA U TeMIIAa U3MCHCHU A 3JI€KTpH‘IeCKOﬁ HHIAYKIIHH,

c)

TEMIIa USMCHCHU A HaHpﬂ)KéHHOCTI/I SJICKTPHUYCCKOI'O IOJIA.

© ®I'BOY BO «Henl 'Y»

POTOp MarauTHOM HHAYKOWUU TPpONMOpHUOHAJICH CYMMC IINIOTHOCTU TOKa CMCIICHHA U




MUMHOBPHAYKI POCCHUN
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Bepcus noxymenra - 1 cTp. 36 IlepBbIii 3x3eMILIAP KOITA Ne

31. Ucnonk3ys ogHO W3 ypaBHEHUI MakcBea, OIEHUTh HANPSHKEHHOCTh MAarHUTHOTO OIS
Ha TMOBEPXHOCTH MOJHUHM ¢ paguycoM 20 cMm u cwiod Toka 500 kKA. ToxkoM cmelieHus
npenedpeus. OTBeET:

a) 4-10° A/m;

b) 3500 T

c) 8 A/m.

32. Bekrop IloitHTiHTa 3a0a€T:!

a) MOoIHOCTh U3TyYEHHsI AHTCHHBI,

b) DneKTpOMarHUTHYIO CBETHMOCTH CHCTEMBI 3aPsI0B;
€) IL10THOCTH MOTOKA JIEKTPOMATHUTHO HEPIrUM.

33. [1oTHOCTH ANIEKTPOMArHuTHOM 3Heprun B Bakyyme (B cucreme CI'C):
a) E*—H*?
b) (E*+ H*)/(8m)
¢) EH

34. Bekrop Ioiintunra B Bakyyme (B cucteme CI'C):
a) EH/(8m)
by “ExH
4

—_—

C) EH

35. DHeprusi IEKTPOCTATUYECKOTO B3aMMOJICHUCTBUS 3apsOHKCHHBIX YaCTHI[ MOXET ObITh
BerurciieHa mo ¢popmyiie (B cucreme CI'C):

A b B
PRI 2.9 7 3
S/ 4 Z - 4 ; T 4 / 2

2 i FET Tij i jzi Tij i J=i Tf.i"

36. 3akon buo-Casapa-Jlamiaca Mmoxxet ObITh 3ancad B Buje (B cucreme CI'C):
A b B
L I[dL7 . I[fdl L I[dL7
dﬁr:—[ ,,] dH=—Q dH=—¥
c T° [ T c T
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«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
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®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
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®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 37 IlepBbIii 3x3eMILIAP KOITA Ne

37. OpHOMEepHOE BOJIHOBOE YpaBHEHHE JUIsl BEKTOPHOIO IOTEHLMAJA 3JIEKTPOMAarHUTHOTO
0JIsl B BAKyyMe UMeeT BUJI:

A b B
924 15%21'_0 52;1'+1a£1'_ﬂ 924 15%’1’_0
at?  c29x? at? ' cax dx2 c2at?

38. lusnexTpuyeckasi IpOHUIIAEMOCTh CPEJIbl XapaKTepPU3YeT:
a) Ioasipu3auuio AMJIEKTPUKOB MO AeiiCTBHEM YJIeKTPHYECKOr0 MOJIs;
b) ITpoOuBHYIO HAPKEHHOCTD IIEKTPUUECKOTO MOJIS B TUIJICKTPHKAX;
c) CremneHb SKpaHUPOBAHKS CBSI3AHHBIX 3aPsIIOB CBOOOIHBIMH 3apsIaMH.

39. MaruuTHasi IpOHULIAEMOCTb CPEJIbl XapaKTEpU3YeT:
a) T'myOMHY MPOHMKHOBEHUSI MATHUTHOTO TIOJISL B CPELY;
b) Bpems mpoHUKHOBEHHSI MATHUTHOTO TOJISl B CPE/LY;
c) HamarHm4yumBaHue cpeabl MO/ BO3/1eiiCTBHEM MATHUTHOTO MOJIsI.

40. IToBepxHOCTh TPOBOIHUKA SIBJISIETCS SKBUITOTEHIIMAIbHOM, TOCKOJIBKY:
a) DIeKTpUYecKoe ToJie Ha Hel UMEET TOJIBKO TAHTCHITHATBHYIO COCTABIISIONIYIO;
b) DnexTpuyeckoe 1mose Ha Hel paBHO HYJIIO;
C) DjekTpuYecKoe MmoJie Ha Heil MeeT TOJbKO HOPMAJIbHYIO COCTABJISIIONIYIO.

Bonpocsl k 3xk3ameny (S cemectp)

[Toctynatsl Teopun oTHOCHTENBHOCTH. [IpocTpancTBo MunkoBckoro. Marepsai. *
BriBog n ananm3 npeobpazoBanuii Jlopenia.
[TpeoGpa3zoBanue ckopoctu. IlpeaensHble caydau.
Nmmynbe gactunpl. Cuna. *
Oueprus u ['aMunbToHHaH CBOOOAHON YacTUIIBL. *
CxaJiapHbIN U BEKTOPHBIN MOTEHIIMANBI 3JIEKTPOMATHUTHOTO TTOJIS.
VYpaBHeHUE IBMKEHUS YACTUILIBI B SJIEKTPOMArHuTHOM MoJe. *
ITocTosTHHOE MM OTHOPOJHOE 3JIEKTPOMAarHUTHOE IOJIE.
JIBI>KeHHNEe B TOCTOSTHHOM OJIHOPOJTHOM DJIEKTPUYECKOM HIIM MarHUTOM Iroje. *
. JIBI>KeHNE B IOCTOSTHHBIX OJJHOPOJHBIX 3JIEKTPUUYECKOM M MATHUTOM MOJISAX.
. IIpeoGpazoBanus Jlopenua amns mons. *
. UuBapuanTel nosms. *
. IlepBas mapa ypaBuenuit Makcseiia. *
. Bropas napa ypaBuenuiit Makcsesia. *
. IINOTHOCTP M OTOK 3JIEKTPOMArHUTHON YHEPTUU. *
. BeiBox 3akona Kyrnona.
. DNEKTPOCTAaTUUECKAsl SHEPTUS CUCTEMBI 3apsI/I0B.

LCoNoOAEWNE

PR R R RRER e
~NOoO UM WNEREO
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Bepcus noxymenra - 1 cTp. 38 IlepBbIii 3x3eMILIAP KOITA Ne

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

JMIOoIbHBIM MOMEHT.

3akon bruo-CaBapa-Jlamaca. *

MarHuTHBIN MOMEHT.

DIIEKTPOCTATUYECKOE T0JI€ TPOBOTHUKOB U IUDJICKTPUKOB.
JusnexTpudeckas IpOHUIIAEMOCTb Cpeabl. *

ITocTOsTHHBIN TOK.

HaMaran4eHHOCTh TeJla 1 MarHUTHasl IPOHHUIIAEMOCTh Cpebl. *
KBasucranronapuoe npuOiamKkeHue.

[Tpubim>xeHre MarHuTHOM T'a30IMHAMHUKH.
DNeKTpOMarHUTHbHIE BOJHBI B BaKyyMme. *
DIIEKTPOMAarHUTHBIC BOJIHBI B IMAJICKTPUKAX

HpI/IMe‘IaHI/ICZ *OTMEYEHBI BOIIPOCHI, BXOAAIIHNEC B CIIMCOK «TCOPCTUUCCKOTO MUHUMYMA».

Pasnea 3 «KKBanToBasi Teopusi», 6 cemecTp

ba3a TecToOBBIX BOIIPOCOB

®opMynupoBKa BOIpoca BapuanTtsl oTBETOB

Pasznen 1 Beenenne. Maremarnueckuii anmnapar KBaHTOBOW TEOPUU

OOBEeKThI, KOTOPbIE U3Y4YaeT KBAHTOBAs aTOMBI

TEOPHSL. MOJIEKYJIbI

KBapKH
ANIEKTPONPOBOAHOCTD
TEMIIEPATYPy KPUCTAIIIOB

OO6nacTb NpUMEHEHHs] KBAHTOBOI TEOPUH. Bce tena

Maxkpockonuueckue Tena

SIBJieHNsl, B KOTOPBIX HeJIb3sl
npeHedpeyb BeTHYNHAMH MOPSAKA

heou hk .
OOBEKTHI MEHBIIIE | HM.

[TpuHIUT HEOTIpeIeIEHHOCTH. HexoTopble BeJIMYUHBI HeJIb3s
O/THOBPEMEHHO U3MEpPHUTh

dusnueckue BeITUUYNHBI OJJHOBPEMEHHO
HE U3MEPSIIOTCS

Benuumnna nmosst 1 KOOpAMHATHI YaCTULIBI
OJTHOBPEMEHHO HE U3MEPSIOTCS
CocTosiHuE KBaHTOBON CHUCTEMBI HE
OIpEIENIEHO

CrarucTuyeckasi TpPaKTOBKa BOJTHOBOM BonnoBast ¢pyHKIIMS TpONOpLUUOHATbHA
byHKIHN. BEPOSATHOCTH HaXOXKICHUS YacTH B TOUKE
KBagpar BomHOBO# (pyHKIMH
IPONOPIIOHAJICH BEPOSTHOCTH
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MHWHOBPHAYKH POCCHUU

DY

YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs
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Bepcus noxymenra - 1

ctp. 39

IlepBbIii 3x3eMILIAP

KOITA Ne

HAXOXKJCHHS YaCTH B TOUKE

Monyib BOTHOBOH (pyHKITHH
MIPOIOPLIMOHANIEH BEPOSTHOCTU
HaXOKJEHMSI YaCTH B TOUKE

KBaapar moxyJisi BOJIHOBOM (DYHKIIUM
NPONOPUHMOHAJIEH INIOTHOCTH
BEPOSITHOCTH HAXOKIEHHS YACTH B
TOYKe

KommyTanroHHble COOTHOIIEHUS AJIs [ P, X] =0,
0Ieparopo 3U4eC e .
epaTopoB PU3NYECKUX BETUUUH [pX,X]*O,
[P.:¥]=0,
[P y]=0.
Paznen 2 [pocrelinme 3a1a4n KBaHTOBOM TEOPUH
Ypasuenue lllpenunrepa, 3aBucsiiee ot L Oy A
BPEMCHT. 3anucarp Ii— =Hy .
Yacrrua B IpOCTpaHCTBE, CBOOOIHOM OT CUIL. | p (X) = const,
p(x) = cos(kx),
w (x)=C*exp(kx),
P(x)=C*exp(ikx).
OnHOMEPHBII rapMOHUYECKHUI OCLHUIIIATOP. E=rlo,
E, =nho,
E=1/ho,

E, = hw(n+1).
2

CranuonapHoe ypaBaenue lllpenunrepa.

3anucarb I:|1// =Ey.

YacTuiia B siMe € OCCKOHEYHO BHICOKUMH
CTCHKaMMU.

E, =ho,
E, =Cn?
E =nho,

E= ha)(nJrlj
2

Pazgen 3. I[BI/I)KCHI/IG YJaCTHUILBI B ITOJIC HCHTPAJIBHBIX CHJI

[Tone neHTpanbHbIX CUJL.

U(r5)=U(r-1),

U(ﬁ'F2)=U(|F1'F2|)’
U(5.5)=U(F+F),
U (F.5)=U (% +F])-
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Bepcus noxymenra - 1 cTp. 40 IlepBbIii 3x3eMILIAP KOIIMA Ne
2 Paznenenue nepeMeHHBIX B CheprUCCKUX W (r’ 0, (P) =R (r)@ (9) od ((P),
KOOPJIMHATaX.
b w(r.8,9)=R(r)Y(8,9),
v (r.0,0)=R(r,0)Y (¢),
l//(r,O,(p) = R(r,(o)Y (9)
3 Krnaccudukarust ypoBHEH SHEPTHH. 3anucarb:
n=1..c0;
1=0..n-1;
m=-1.l;
o==1/2h.
4 OmnepaTop MOMEHTa UMITYJIbCA. Janmears: | = [? % 6}
5 3aBUCUMOCTb BOJIHOBBIX (DYHKLUH OT YIJIOB. @(9) (0} ((p),
Y(8.9),
R(r.0)Y (¢),
Y(6)eo.

Paznen 4. IlpubnukeHHble METOIbI KBAHTOBOM T€OpUHU

1 ITepBsIit HOPSIOK TEOPHS BO3MYIIICHHS oe3 3anmcars: EY = EO + <l//r(10) ‘V ‘l/,r(f)) >
BBIPOXKJICHUS] YPOBHEW SHEPTUil.
2 BapuanvoHHbII TpUHIMIL. 3anucarb:
H :
P Ll ey
wly)
3 Teopust BO3MYIIIEHUS C BBIPOXKICHUEM ITo3BossieT HAaliTH paciuenJieHue

YPOBHEN dHEPTUU.

BBIPO’KICHHBIX YPOBHeEi,

[To3BOnsI€T YTOUHNUTD pE3yabTaT TEOPUHU
BO3MYIIIEHUS 0€3 BBIPOXKACHUS,
ITo3BonsieT yuecTh BO3MYILIEHUS
3aBUCSILINE OT BPEMEHH,

He orpannyena ycioBueM MajnocTu
BO3MYUICHUS.

4 [IpuMEHNMOCTh TEOPUH BO3MYILIEHUHN.

Bceera,

ITpu MaJbIX BO3MYLICHUSIX,
Koraa psin Topun cxonures,
B onHomepHBIX ciry4yasix,

B TpexMepHBIX ciaydasx.

5 MeTon KaHOHMYECKUX NPeoOpa3oBaHUH.

[To3BossIET HAWTH TOJIBKO OCHOBHOE
COCTOSIHHE,

YacTHbll c1y4dail TECOPUH BO3MYILEHUN,
Teopust BO3MYylIeHUIT YACTHBIN cJIydai
MeT01a KAHOHMYECKUX
npeodpa3oBaHMIA.
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®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 41 IlepBbIii 3x3eMILIAP KOITA Ne

Paznen 5. Teopus npeacTaBieHuit

1 Uro sBisieTcst 6a3UCOM B KOOPAHMHATHOM Pemienne ypaBHeHus:
IIpeACTaBICHUU. F‘(//(f)> — F‘l// (f)>

2 UYro siBisieTca 6a3ucoM B SHEPTETHUECKOM Pemienue ypaBpHeHus:
[IPEACTABICHUN. _

pel H|l//n>_En|l//n>

3 Uro sBisieTcst 6a3UCOM B UMITYJILCHOM Pemenne ypaBHeHus:
peOCTaBICHUU. ﬁ‘l/l( p» — ﬁ‘l/l( r))>

4 Cxob6ounbie 06o3Hauenus [{upaka. SIBIIIFOTCS. YaCTHBIM CIIy4aeM

KOOPAUHATHOI'O MPCACTABICHMA,
SIBJISIIOTCS 00Jiee a0CTPAKTHBIM
npeacTaBjIeHneM, YeM KOOPAMHATHOe,
BKJIIOYAIOT Opa U KeT BeKTopa,

U3 CKO0OYHBIX 0003HaueHnii {upaka
MO’KHO NepeiTH B Apyroe
npeacTaBjeHue,

13 KOOPAMHATHOIO NMPeACTABICHHUS
MOKHO NepeiiTH B CKOOOYHbIE
npeacrasiaeHus Jupaxa.

5 [Tpencrasnenue I eiizenodepra. (GyHKIMS 3aBUCHUT OT 1, omepaTop 3aBUCUT
ort,

(GyHKIMS 3aBUCHUT OT t, onepartop He
3aBHCUT OT t,

(¢pyHkuus He 3aBucHT 0T t, oneparop
3aBHCHUT OT t.

33}13‘-11/1 K NPAKTHYECCKHUM 3aHATUAM

=2

. ~ P

3anaua 1. Haiitu coGcTBeHHBIE 3HAUEHHSI U COOCTBEHHBIE (PYHKIIMH OTEpaTopoB P, o
m

3agaya 2. BerancauTe KOMMYTaTOPBI:
[% 8.J[9. 8. [ Lol [ oG [ B ) [ Gy ] [ Loy |-

| 2| 1 ﬁz "
3anaua 3. Beranciuts <k P k>, <k ﬁ‘k>
R pZ pZ ZeZ A .
3anaua 4. Jlokasars, 4T0 oneparops! X, p, 2—, Z——W, L, L2 SPMHTOBHI.
m m

3anaua S. Haiitu co6cTBeHHBIC 3HAUECHUS U COOCTBEHHBIC (DYHKITMH orepaTopa S
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n A 01 0 i 1 0
S=1h0,6, = Gy =| , G, = . (0.1)
10 -1 0 0 -1

3apaua 6. (1.1.) Paccmorpets ciaenyromue oneparopsl (-0 < X < o).
a) OTpaKeHUs I f‘P(X) =Y (—X) ;

0) cnBura 'Ical :'I:a‘P(X) = ‘P(x+a);

B) U3MEHEHUs MaciuTaba |\7Ic : l\?lc‘P(X) = \/(_:‘P(CX) ;

I') KOMIIJIEKCHOTO COTIPSIKEHUS K¥ ( X) =y (X) .

SIBISIIOTCS JIM ATU ONEPATOPbl JIMHEUHBIMU?

3agaua 7. (1.2.) s omeparopa ihdi, (-0 < X < o0), HAWTH OIEPATOPBI, KOTOPHIC 11O
X

OTHOIICHHIO K HEMY ABJIAIOTCA TPAHCIIOHWPOBAHHBIM, KOMIIJICKCHO COIPSKCHHBIM, S5PMUTOBO
COIIPA>KCHHBIM, O6paTHBIM.

A

3agaua 8. (1.3.) lns npousBonbHOTO TMHEHHOTO oneparopa L moka3ars:
a) (L+) =L;

6) omeparopst L'L u L spmuTossr;

B) omeparopsl L + L u I(I: — I:*) SPMHTOBHI.

A A A AA

3agaua 9. (1.4.) Tlokasars, uto ecau omeparop C spmuros, To omeparop G = ACA"
TaKKe SBISETCS SPMUTOBBIM.

A

3angaua 10. (1.5.) Iloka3are, 4TO MPOM3BOJBHBIN omepatop F MOXHO mpeacTaBUTH B
Bune F =A+iB, me A u B — 3pMurtoBsI oneparopsi.

A A

3agaua 11. (1.6.) [Toka3ars, uyTo eciau omeparopel A u B 3pMHTOBBI, TO omepaTopbl
AB+BA u i(Aé — I§A) TaKXKe IPMHUTOBBI.

3apaua 12. (1.7.) Oneparop F HE3PMHUTOB. B kakoM cirydae oneparop F2 3PMUTOB.

3agaua 13. (1.19.) B cocTosiHuu, onuceiBaeMoM BOJTHOBOH (QyHKIIMEN Bua

. 2
¥ (x)=Cexp 'pgx—(xz_a)i") , 0.2)

IJ€ Po, X0, & — BELIECTBEHHbIE MapaMeTphl, HAUTH (PYHKLHIO PACHPENEICHHs 0 KOOPAUHATAM
gacTuIbl. ONpenenuTh cpeJHIe 3HaUeHHs U (IIYKTYalluu KOOPAWHATHI U UMITY/IbCA YaCTUIIBL.
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3apaua 14. (1.20.) BonHoBas pyHKIMSA COCTOSHUS YaCTHUIIBI UMEET BUJT

ip, X
W(x):Cexp[Toj(p(x), 03)
¢(X) — BemectBeHHas (yHKuus. IlokazaTh, 4TO po — CPEJHUI MMIYILC 4YacTHIBI B

paccMaTpuBaeMOM COCTOSTHUU.

3anaua 15. (1.25.) Haiftu coGcTBeHHBIC ()yHKIIMU M COOCTBEHHBIE 3HAYCHHS (PU3HUECKOM
BEJIMYMHBI, TPECTABIISAIONICH JIMHEWHYI0 KOMOMHALIMIO OJTHOMMEHHBIX KOMIIOHEHT UMITYJIbCA

koopnuHatel: f =ap+ fX. VYOemurbcsi B OPTOrOHAJIBHOCTU TOJYYCHHBIX (YHKIIHH.
Paccmotpets nipenensubie cnydan « — 0; f — 0. Pemenne uckars B BUjIE:

i(px-f)

¥ (x)=Cexp| - 2haB

3agaua 16. (2.1.) Haiitu sHepreTnueckue YpPOBHH U HOPMHUPOBAHHBIE BOJHOBBIE
(GYHKIIMK CTAllMOHAPHBIX COCTOSHUN YacTUIBI B OECKOHEYHO TITyOOKOW MOTEHIIMAIBHOU sSME
[IMPUHHI a, T.€.
U (x)= 0, O<x<a,
0, Xx<0, x>a.
BriscHUTH CBOWCTBA CHUMMETPHHM TOJYYCHHBIX (DYHKIMA TP WHBEPCUU KOOPJIUHAT
OTHOCHUTEJIBHO LIEHTpa AMBI ( X — X' =—X+a).

3anaua 17. (2.2.) B craunoHapHbIX COCTOSIHUSAX YaCTHUIIBI U3 3a/1auu 16 HailTu QyHKIMIO
pacnpeziesieHus: 0 KOOpJIAMHAaTaM M UMIIYJIbCaM YacTHUIIbI, CPEITHUE 3HAUEHUS 3TUX BEJIMYUH U
uX (QIyKTyaluu.

3agauya 18. (2.3.) HaiiTu cpenHIOI KHHETHYECKYIO SHEprut0 M ee (IykTyaluio B
CTAIIMOHAPHBIX COCTOSHUIX YACTHUIIBI U3 3a7aun 16.

3agaua 19. (2.7.) Haiitn 4eTHbIe W HEYETHBIC SHEPTETUUYECCKHE YPOBHH IHCKPETHOTO
CIIEKTPAa YaCTUILbl B CAMMETPUYHOMN NOTCHIIMAIIBHOU AME:

U(x)= ;UO’ P <2

KakoBo 4mMCIIO COCTOSIHUN YacTHUIIBI B TUCKPETHOM CIIEKTPE B 3aBUCHUMOCTH OT TITyOHMHBI
SIMBI?

x| >a.

3apaua 20. (2.11.) HaiiTu ypoBHHM 2HEpruii WU HOPMHPOBAHHBIE BOJIHOBBIE (DYHKIIMH
COCTOSIHHMS JIMCKPETHOTO crekTpa yactuusl B note U (X)=-ad(X), @ >0. Haiitu cpennee

3HAYCHHE KUHETUYECKOW U TIOTEHIIMAIBHON SHEPTUU B ATHX COCTOSHHSIX.
3agaua 21. (2.43.) [ns cBOOOMHOW YACTHIIBI, IBUKECHHE KOTOPOW OTPAaHUYCHO
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HETPOHUIIAEMOMN CTEHKOM, T.€.

0, x<0,
U(X): 0 x>0

HAWTH BOJHOBBIC (DYHKIIMM CTallMOHAPHBIX cocTOsiHUM. HopmupoBarh ux Ha O-(DyHKIUIO TIO
JHEPIUH.

3agaua 22. (2.44.) Haiitu BOoNHOBBIE (DYHKIMU CTAIlHOHAPHBIX COCTOSHUN YAaCTHUIIBI B
noJje

U (x) 0, x<0,
X)=
Uy, x>0,(U,>0),
JUIs cilydasi, Korma »Heprus dactuisl E MeHblIe BBICOTHI MOTeHIMaidbHOW creHkHn Uo.
HopmupoBats ux Ha d-(yHKIUIO TIO YHEPTUH.

3agaua 23. (2.47.) Onpenenuts KOAPPUITUSHTH MPOXOKICHUS U OTPAKEHUS YaCTHI[ B
ciydae d-pyHKroHHOro nmoreHnuana U(x)=ad(X).

3agaua 24. (2.48.) Haiitn xo>pPUIHMEHT TPOXOKICHNUS YaCTHIl Yepe3 MPSIMOYTOIbHBIN
NOTEHIMAIBHBIN Oapbep:

0, x<0,x>a,
U(x)=
Uy, O<x<a,(U,>0),
Hccnenyiite cinyyau:
a) E— (E >> Uo),
6) mmpoxkuii 6apsep ((U, —E)ma’ /7”0 1);

B) OucHb HU3KHIA 6apbep (E— ).

3agaua 25. (4.1.) Haiitu BOMHOBBIE (DYHKIMH CTallMOHAPHBIX COCTOSHUM W YPOBHH
SHEPrUH IIOCKOTO pOTaTopa ¢ MOMEHTOM MHepLuy I.

KaxoBa KpaTHOCTb BBIPOXKICHUS YPOBHEN?

Porarop — 3T0 Bpamaromasicsa cuctemMa M3 ABYX JKECTKO CBA3aHHBIX JPYr C JIPYroM
yacTuil. MOMEHT MHepIHH paBeH I=ma’, M — mpuBeeHHAs Macca YacTHIl, @ — PACCTOSHHE
MEX1y HUMH.

3agaua 26. (4.3.) Haiitu BomHOBBIE (PYHKIIMHM CTAllMOHAPHBIX COCTOSHUH M YPOBHHU
SHEPrUH NPOCTPAHCTBEHHOIO POTATOPA ¢ MOMEHTOM MHEpLuH .

3anaua 27. (4.8.) Haiitu sHepreTuueckre ypoBHU U BOJHOBBIE (DYHKIIUHU CTAIIMOHAPHBIX
COCTOSIHMI YaCTHUIIBI B OECKOHEYHO IITyOOKOM IByMEPHOMW MOTCHITHATHHOM SIME

0, p<a,
U(p)= 0, p > a.

© ®I'BOY BO «Henl 'Y»




MUMHOBPHAYKI POCCHUN

@” denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBEeICHUE U TEXHOJIOTUH MAaTEPUAIIOBY HANTPABICHHOCTH DU3HKO-XMMHUS MPOIECCOB U MATEPHAIOB
®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 45 IlepBbIii 3x3eMILIAP KOITA Ne

3apaua 28. (4.9.) Haiitu sHepreTudyeckue ypOBHHM JIHUCKPETHOTO CIEKTpa YacTHUIIBI B
JIBYMEpHOI IoTeHIManbHoit sime U(p) Buza
-U,, p<a,

U(p): 0,p>a

OTBCUYAKOIIIMEC 3HAYCHHIO m=0 IMPOCKIHNH MOMCHTAa YaCTHUILBbI Ha HaItpaBJICHHUC,
NEPNCHAUKYIIIPHOC INIOCKOCTU ABUKCHH.

Wccnenosars citydait Menkoit smer ma’U, /7 [1 1.

3agaua 29. (4.10.) To ke, uro B 3amaue 28, HOo B cimydae m#0. [lomyuuts ycnoBue
CYILLIECTBOBAHMUS TUCKPETHOTO CIIEKTPA.

3agaua 30. (4.20.) Kak usmenstorcs 3HaueHus: E,, sHepreTuueckux ypoBHEH 4acTHUIIBI B

TUCKPETHOM CIIEKTpE:
a) mpu (PUKCHPOBAHHOM 3HAYCHHU | C yBETTMUEHUEM N,
0) mpu PUKCUPOBAHHOM 3HAYEHUH Ny C YBeNUYeHHEM 17

3amaua 31. (4.21.) JIs1st 9acTHIIBI, HAXOIAIIEHCS B IEHTPATILHOM ITOJIE,

a) MOTYT JIi OBITh IBYKPaTHO BBIPOXK/IEHHbIE YPOBHU?

0) KaKyl0 KpaTHOCTb BBIPOXKJICHUSI MOXKET UMETh MEePBbIil BO30YX IC€HHbBIN YPOBEHb?

B) UTO MOXKHO CKa3aTh O KBAaHTOBBIX YMCJIAX YPOBHS, €CIIM €r0 KPATHOCTh BBIPOXKICHUS
paBHa 7; 97

3anaua 32. (4.23.) Haiitu ypoBHM SHEpruM W HOPMUPOBAHHBIC BOJIHOBBIE (DYHKIIUH
CTalMOHAPHBIX COCTOAHMI cdeprueckoro ocummistopa U (r)=kr? /2.

IIpumep BapraHTa KOHTPOJIbHOM PadOTHI

By

1. JIsst mpoM3BOJILHOTO JIMHEHHOTO omneparopa L mokasars:
a) (L+ )+ =L;

6) omeparopsr 'L u L spmurossr;

2. PaccMoTpeTh crenyroniie onepaTopsl (-0 < X < o0):

a) OTpaKCHHS I f‘P(X) = ‘P(—X) ;

6) cnura T, :T,¥(x) =¥ (x+a);

B) m3menenns Macurraba M, : MW (x) = o (cx);

I') KOMIUIEKCHOTO CONPSIYKEHUS K‘P(X) =Y (X) .
SIBISIOTCS 1M ATH ONEPaTOPbl TMHEUHBIMU?

B) oneparopsl L+ L u i(ﬁ — I:*) SPMHUTOBBI.

© ®I'BOY BO «Henl 'Y»




MUMHOBPHAYKI POCCHUN

@” denepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)
dusnyeckuit GpakyabTeT
Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH

22.03.01 «MaTepI/IaJ'IOBeﬂeHI/Ie 1 TEXHOJIOTUHU MaTC€pUaJIOB) HAIIPABJICHHOCTU DU3HKO-XUMUS IIpO1ECCOB U MaTCPUAJIOB

®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 46 IlepBbIii 3x3eMILIAP KOITA Ne

3. Beruncnuth KOMMYTaTOPBI:

%6, |:[ 9.5, |

Bomnpocsl k 3k3ameny (6 cemecTp)

1.

no

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.

26.

OO6nacTh mpuMeHEeHHs] KBAHTOBOM MexaHHUKH. [lepexos oT KBaHTOBOM K KJIACCHYECKOI
MEXaHUKE.

OOBeKThI, KOTOPbIE U3yYaeT KBAHTOBAsI MeXaHUKa. MIX XapakTepUCTUKU.

SIBiieHus1, KOTOpPBIE HE OOBSCHSIOTCS C MOMOIIBIO KITaCCHYeCKoi (hu3uku. SIBnenune
dotordekra. DoToHHAs TEOPHUS CBETA.

SIBNeHMsI, KOTOPBIC HE OOBSICHSIFOTCS C IMTOMOIIBIO KiIaccuueckon pusuku. Dddext
KomnToHa.

SIBiieHus1, KOTOpBIE HE OOBSCHSIOTCS C MMOMOIIBIO KiIaccuueckor puzuku. OmbIT
®panka-I'epua.

Judpaxus snextpoHos. ['unoresa ne bpoiinsg. BonHoBoii naker.

Jyanu3sm: BonHa — yactuua. [[puHImn HeonpeeneHHoCTH.

[Tepuonnueckre rpaHUYHbIE YCIOBUS JUIsl CBOOOAHON YaCTHUIIBI.

[TocTpoenue oneparopoB pU3MUECKUX BETHUHUH.

. BonnHoBas ¢pynkuus. Cratuctuueckas TpakKTOBKa BOJTHOBOM (QPyHKIIUU.

. KoMMyTanroHHbie COOTHOIIIEHUS TSl ONIepaTopoB GU3UUYECKUX BEIUYHH.

. CBolicTBa oneparopoB PU3NYECKUX BETUYHH.

. CobcTBeHHBIE PYHKIIMU U COOCTBEHHBIE 3HAUEHUS OTEPaTOPOB (HU3MUECKUX BEITHYUH.
. Oneparopsl KOOPAMHATHI, UMITYJIbCA, DHEPTUH.

. [Ipocreiimme 3a1a4u KBAaHTOBOM MexaHUKU. YpaBHeHue lllpennnrepa, 3aBucsiiee ot

BPEMEHU.

[Tpocreiimue 3anaun kBaHTOBOW MexaHukH. CranmonapHoe ypasHeHue llpenunrepa.
[IpocTeitmme 3aaa4u KBAHTOBOM MEXaHHUKU. YacTuiia B MpOCTPaHCTBE, CBOOOTHOM OT
CHIIL.

[Tpocreiinine 3a1aun KBAHTOBOM MeXaHUKH. YacTuna B siMe ¢ 0ECKOHEYHO BBICOKUMU
CTEHKAMH.

[Tpocreiimure 3a1a4v KBAHTOBOM MEXaHUKHU. HacThila B pSIMOYTOJIbHOM
MOTEHIHAIBHON siMe. [IUCKPETHBIN CIIEKTP.

IIpocreitmme 3aga4u KBAHTOBOM MEXaHUKHU. YacTua B PSMOYrOIbHOM
MOTEHIMAIBHON siMe. HenpeprIBHBIN CIIEKTD.

[Tpocteiimue 3a7a4n KBAHTOBOM MeXaHUKU. [IpsSAMOYyTronbHbINH NOTEHIMATBHBINH Oapbep.
OnHOMEpHBIN TAPMOHUYECKHN OCLHHAIIIATOP.

JIBuKeHME YacTULIBI B 110JIE IEHTPAIBHBIX CHII. 3ajada IBUKEHUS 1BYyX Ten. CBenenue
K 3a/1a4€ TPEX MEPEMEHHBIX.

JIBMKeHMEe 4aCTULBI B I10JI€ LICHTPAJIBHBIX CUII. Pa3ieneHue nepeMeHHbIX B
c(hepruyecKrx KoopJuHaTax.

JIBI>KEHME YacTHUIIbI B TI0JIE IIEHTPAIBHBIX CHJI. 3aBUCUMOCTh BOJTHOBBIX (DYHKITHI OT
YIJIOB.

JIBMKeHUEe 4aCTUIBI B I10JI€ LICHTPAJIBHBIX CUII. PaguanbHoe ypaBHEHHUE.
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27

28.
29.
30.
31.
32.
33.

34.

35.

36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.

47.

48.

49.

50.

. JIBM>KE€HUE 4acTULBI B ITOJIE LICHTPAJIbHBIX CHJI. ACUMIITOTUKA PaIUaIbHON 4aCcTU
BOJIHOBOM (pyHKIIHH.

JIBr>KEeHHE 4acTULBI B 110JIE HEHTPAIBHBIX CHII. J[BUJKEHUE B KYJIOHOBCKOM IIOJIE.
JIBu>KeHME YaCTHUIIBI B TTOJIEC IEHTPATbHBIX cHI. Kiaccudukarus ypoBHEW dHEPTHil.
Teopus oneparopa MOMEHTAa UMITYJIbCA.

CaoiicTBa orneparopa MOMEHTa UMITYJIbCA.

VYcnoBus 0THOBPEMEHHON U3MEPUMOCTH (PU3UYECKUX BEITHMUUH.

YpaBHEHNE HENPEPBIBHOCTH IS IIJIOTHOCTH BEPOSITHOCTH HAXOKIEHUS YaCTULIBI B
3aJJaHHBIX KOOpAMHATaX.

[Tpubnu>keHHbIE METOABI KBAHTOBON MeXaHUKHU. Teopus BO3MYILEHUSI O€3 BBIPOKACHUS
YPOBHEM 3HEPruil.

[Tpubnu>xeHHbIE METOABI KBAHTOBOW MeXaHUKHU. Teoprs BO3MYILEHUS IPU HATUYUU
BBIPOKJICHUSL YPOBHEN DHEPIUM.

[TpubnukeHHbIE METOABI KBAHTOBOM MEXaHUKU. BaprallMoHHBINA TPUHIIUIIL.
[TpubnmxeHHbIE METObI KBAHTOBOW MEXaHUKU. MeTo KaHOHMYECKUX
npeoOpa3oBaHuil.

Teopus npencrasiennii. KoopaunarHoe npencrabiieHue.

Teopus npencraBieHnid. JHepreTU4ecKoe NpeaCcTaBIeHUE.

Teopus npencrasieHuil. IMmynbcHOE IpeaCTaBICHHUE.

Teopus npencrapnenuii. Ckodounblie o003HaueHus upaka <bralket>.

Teopus npencrasnenuil. [lousatue 06 yHUTapHBIX MpeoOpa30BaHMSIX.

Teopus npencrasinennil. [Ipeacrasnenue lIpennnrepa.

Teopus npencrasnenuil. [lpeacrasnenue ['eitzendepra.

Teopus npencrasnenuil. [Ipencrasnenue upaka (IlpeacraBnenue B3auMoaeiicTBu).
[Tpencrasnenue uncen 3anoaHeHus. Oneparopbl poKAEHUS, YHUUTOKEHHS, YUCIIA
YaCcTHLL.

HaxoxneHne SHEpreTU4eCcKoro CreKTpa rapMOHUYECKOT0 OCLIMILIATOPA B
IIPEICTABIICHUH YNCEIl 3aITOJIHEHMS.

Haxoxenue BOJHOBBIX (DYHKINH TapPMOHUYECKOTO OCIIMIUIATOPA B MPEICTABICHUN
Yy Ces 3all0JIHEHHUS.

Haxoxzaenue 3HepreTH4ecKoro CreKTpa aHrapMOHUYECKOT0 OCLIMILIATOPA B
IIPEICTABIICHUH YNCEIl 3aITOJIHEHMS.

CucreMa rapMOHMYECKUX OCHUJUIATOPOB B MPEACTABIEHUH YNCEN 3all0JHEHNUS.

Pa3nen 4 «TepmoaguHaMuka U cTaTucTu4eckas pusukay, 7 cemectp

IIpuMepsI TECTOBBIX BONPOCOB

Ne
/o

dopMynHpoBKa BoIlpoca BapuanTtel oTBETOB

Paznen 1 Beenenne. Hauana repMogmHaMuku

Haiinure n3mMeHeHnEe BHYTPEHHEN SHEPIUU 1. 200 d:x
rasa, €CJm eMy nepeaaHo 2. 300 Ix
kom4ecTBo TeroTel S00 JIx u ras, 3. 500 JIx
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®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH

22.03.01 «MaTepI/IaJ'IOBeﬂeHI/Ie 1 TEXHOJIOTUHU MaTC€pUaJIOB) HAIIPABJICHHOCTU DU3HKO-XUMUS MpOo1EeCCOB U MaTCPUAJIOB

®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 48 IlepBbIii 3x3eMILIAP KOIIMA Ne
pacmmpsisich, copepiini padory 300 Jx. 4. 800 JIx
I'a3 orman xomuuecto Termnotel Q = 100 1. -100 x/Ix
k/[’K, Ip¥ 3TOM BHEIIHUE CUJIbI COBEPLINIIN 2. - 50 x/Ix
Haa HUM padory A = 50 k/[x. KakoBo 3. 150 x/Ix
VM3MEHEHHE BHYTPEHHEH 2Hepruu raza’? 4. 50 xJIx
Ecnu nipu Teronepenaye n3MEHEHUE 1. aqnabarnueckum
BHYTpPEHHEH SHEepPrUu B JH000H 2. U30TEPMUYECKUM
MOMEHT BPEMEHH PaBHO IE€PEIAHHOMY 3. H30X0pHYECKHM
KOJIMYECTBY TEILJIOTHI, TO TAKOU 4. n3006apuyecKuM
IIPOLIECC SIBIISIETCH ... 5. TakoM Ipouecc HEOCYUIECTBUM
[Tpu KOMHATHOM TeMIepaType OTHOLICHHE 1. Bo3ayxa
Cp/CvV MONSPHBIX TEIIIOEMKOCTEH 2. reust
MIPH MOCTOSIHHOM JABJICHUU U TIOCTOSIHHOM 3. kucaopoaa
o0bemMe paBHO 5/3 1 ... 4. BozisHOTO Mapa
['a3 u3oTepMuUYeCcKy pacuupserca. YKaxure | 1. BHyTpeHHss dJHeprus raza
[IPaBUJIBHOE YTBEPKICHUE. YBEJIMYUBACTCS
2. naBJeHUE Ta3a YBEINUUBACTCS
3. padoTa rasa noj0:kuTeJbHa
4. paboTa raza paBHa HYIIO
5. pabora ra3a orpuiareiabHa
Kak Ha3bIBaeTCs pouecc, uist KOTOPOro 1. monuTponu4ecKuit
MEpBOE HAYAJIO0 TEPMOAUHAMUKHI 2. n300apuyeCcKuit
umeet Bux dU = -0A? 3. N30XOpUYECKUI
4. U30TepPMUYECCKUI
S. agnabaTndyeckui
Wneanbublil ra3 nepeBogsT us cocrosuus 1 8 | 1. 4poVo
COCTOsIHME 3 TaK, KaK [MOKa3aHo Ha rpaduke 2. poVo
3aBUCUMOCTH JABJICHUSA rasza oT oobeMma. 3. poVol2
Macca rasa noctosinna. Pabora, 4. 2poVo
COBEpIICHHAs
ra3oM, paBHa ...
2p, 1
Py
0
CocrosiHHME naHHOH Macchl MleanbHOro raza | 1. paGora raza MeHblile B IePpBOM
M3MEHUJIOCh B COOTBETCTBUU C rpapuKkaMu caydae
3aBHCHUMOCTH JIaBJICHHUS UJICATBHOTO ra3a oT | 2. paboTa raza MEHbIIE BO BTOPOM
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MHWHOBPHAYKH POCCHUU

DY

YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

@eﬂepaﬂLHoe TOCYyIapCTBEHHOC OIOKETHOE 06pa3OBaTeHI>H08

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH

22.03.01 «MaTepI/IaJ'IOBeﬂeHI/Ie 1 TEXHOJIOTUHU MaTC€pUaJIOB) HAIIPABJICHHOCTU DU3HKO-XUMUS IIpO1ECCOB U MaTCPUAJIOB

®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1

cTp. 49

IlepBbIii 3x3eMILIAP

KOITA Ne

o0béma. Kakoe u3 npuBeaeHHBIX
YTBEPKACHUN MTPaBUIIBHO?

ciydae
3. pabota ra3a B 000X cirydasx
OJIMHAKOBA

2 p, 1la , 9 p, lla 9 4. mpaBUJIbHBIN OTBET HE IPUBEAEH
5. T1a3 He coBepuIaeT paboTy HU B OTHOM
1 ! 1 1 ciyyae
V, n? V, m?
0 1 1 2 0 1 9 2

9 Umcno creneHeit cBoOOObI IMHEHHOMN nATH
MOJIEKYJIbI C OJJHOM KE€CTKOM CBSI3bI0 PABHO

10 MossipHasi TEIII0EMKOCTh UJ1€aTbHOTO 1.R/2
OJTHOATOMHOTO Ta3a MPH MOCTOSTHHOM 2.R
TaBICHUHU 3.3R/2

4. 5R/2

11 [TonmuTponuyecKuM Ha3bIBaeTCs MPOIIECC, 1. Temneparype

MPOUCXOJAIIMNA MTPHU MTOCTOSHHOM(OM) 2. NaBJIEHUU
3. obbeme
4. TeNJ1I0eMKOCTH
5. BHTpONIUH

12 K HexoTopoit macce uieabHOro ra3a 2
HOJBEJICHO OIMHAKOBOE KOJMYECTBO TEIIOTHI
- OJIH pa3 MpH MMOCTOSIHHOM JaBIICHHUH, &

JpyToi - mpu nocTossHHOM oobeMe. [Ipu
KakoM mpouecce (1 nim 2) nopelieHue
Temreparypsl Oyner Oosbiie?

13 Temmneparypa HarpeBaresns uaeaibHON 1. 40%

TEIUIOBOM MAalIMHBI B 2.5 paza 6osblie 2. 75%
TeMIeparypsl XonoAmIbHIKa. KakoB 3. 25%
MakcuMaibHbI KITJ[ MammHb!? 4. 60%

14 Kaxkoe konmnuecTBo Temnotel npepamaercsa B | 1. 50 kJlx
paboty B 1ukie Kapuo, ecnu n3meHeHue 2.5 MIx
SHTPOIUH Ha YYACTKE MEXKIY IBYMSI 3. 0.5 x/Ix
agnabaramu AS = 5 kJ[x/K, a pazHocTh 4. 0.5 MIx
TEMIIEpPaTyp MEXIy IByMs H30TEPMaMH
coctrasusier AT = 100 K?

15 VYkaxkute GopMyTHpOBKY TPETHErO Hadasa 1. npupaneHue SHTPONUY NPHU

TepMoauHaMUKH (Teopema HepHera)

a0COJIIOTHOM HyJIe TeMIlepaTyphl
CTpeMHUTCS K KOHEYHOMY Mpeey, He
3aBHCSIIEMY OT TOI0, B KAKOM
PABHOBECHOM COCTOSTHMM HAXOAUTCH
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MHWHOBPHAYKH POCCHUU

DY

YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

@eﬂepaﬂLHoe TOCYyIapCTBEHHOC OIOKETHOE 06pa3OBaTeHI>H08

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH

22.03.01 «MaTepI/IaJ'IOBeﬂeHI/Ie 1 TEXHOJIOTUHU MaTC€pUaJIOB) HAIIPABJICHHOCTU DU3HKO-XUMUS IIpO1ECCOB U MaTCPUAJIOB

®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1

ctp. 50

IlepBbIii 3x3eMILIAP

KOITA Ne

cucremMa
2. HEBO3MOKEH KPYroBOM MpoIIeCC,
eIMHCTBEHHBIM PE3yIIbTaTOM KOTOPOTO
06110 OBI cOBepIICHHE PAOOTHI 3a CUET
OXJIQKAEHUS TEIJIOBOTO pe3epByapa

3. sHTpOMHS OO0 CUCTEMBI
oOparaercs B HyJIb IPpU aOCOIIOTHOM
HYJIE TEMITEPaTypbl

4. Teruio, NOJy4eHHOE CHCTEMOM, UAET Ha
IIpUpAILLEHHE €€ BHYTPEHHEN YHEPIUU U
Ha

COBEpIIEHHE BHEIIHEH paboThI

5. BHE 3aBHCUMOCTH OT Ha4aJIbHOTO
COCTOSIHUSI M30JIMPOBAHHON CHCTEMBI B
KOHIIC KOHIIOB B HEH yCTaHOBUTCS
TEPMOJMHAMUYECKOE PAaBHOBECHUE, TIPH
KOTOPOM BCE YaCTH CUCTEMBI OynyT
VMETh OJIMHAKOBYIO TEMIIEPATYPY

16 OpnuH MOJIb ra3a HarpeBaroT B 3aKPBITOM 1. AS1 <AS2
cocyne. CpaBHHMTE PUpPAICHUS SHTPOIINH, 2.AS1=AS;
€CJIN Ta3: 3.AS1>AS;
1) omHOATOMHBIIA;
2) IBYXaTOMHBI.
HavaneHble 1 KOHEYHBIE TEMIIEpaTyphI T'a3a B
000HX CIy4asX OJIMHAKOBBI
17 B nponecce ninaBneHus BEECTBA €ro 1. Bo3pacraer
SHTPOIUS: 2. cHa4aja oCTaeTcs NOCTOSHHOM, 3aTeM
yObIBaeT
3. HE U3MeHseTCs
4. yMEeHbIIAETCS
18 WneanpHas TerioBas MalmHa paboTaeT mo 1. He u3MeHsieTCS
uukiny Kapno. B mponiecce 2-3 sHTponus 2. BO3pacTaer
paboyero Tena ... 3. ymeHbIIaeTcs
*e 1
Py ?\x
N
-
19 Kakue u3 npuBeneHHbIX HUXE GOpMyIHpoBoK | 1. Bce TpH

BBIpAXKaeT CONIepPKaHNe BTOPOTO Hadana
TEPMOAMHAMUKH:

1. HEBO3MOXEH MpOoLECC, EAMHCTBEHHBIM
PE3yABTAaTOM KOTOPOTO OblIa OBl TIeperaya
SHEPTUU IMyTeM TEIIO0OMEHa OT XOJIOTHOTO
TeJa K TOpsSTIeMy

2. mepBast 4 BTOpas
3. TOJBKO BTOpAst
4. TonpKO nepBast
5. BTOpas U TpeThs
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MHWHOBPHAYKH POCCHUU

DY

YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

@eﬂepaﬂLHoe TOCYyIapCTBEHHOC OIOKETHOE 06pa3OBaTeHI>H08

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH

22.03.01 «MaTepI/IaJ'IOBeﬂeHI/Ie 1 TEXHOJIOTUHU MaTC€pUaJIOB) HAIIPABJICHHOCTU DU3HKO-XUMUS IIpO1ECCOB U MaTCPUAJIOB

®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1

cTp. 51

IlepBbIii 3x3eMILIAP

KOITA Ne

2. B UMKJIMYECKH JACHCTBYIOIIECH TEMIOBOM
MAaIIMHE HEBO3MOXKEH MPOIIeCe,
€IMHCTBEHHBIM PE3yIbTaTOM KOTOPOTO OBLIO
OBl IpeoOpazoBaHUE B MEXaHHUECKYIO PadoTy
BCEro KOJIMYECTBa TeIia, MOTYyYeHHOTO OT
HarpeBaress

3. caMOIIPOU3BOIBHBIE MTPOIIECCHI B
W30JIMPOBAHHOM CHCTEME BCET/Ia TPOUCXOISAT
B HANpPaBJICHUH Mepexoa OT MaJOBEPOATHOTO
COCTOSIHUS B 00Jiee BEPOSITHOE

20 KIIJI TerymoBoii MamvHbl, paboTaromieii 6e3 1. 1Be M300aphl, ABE U30XOPHI
NOTEPb PHEPTUH, SBISETCI MAKCHMAaJIbHBIM, 2. aBe aanadarsl, ABE U30XOPHI
ecsn e€ pabouMii UK BKJIIOYAET ... 3. ABe N30TEepPMBbI, IB€ 2/1M1a0aThI
4. nBE U30XOPBHI, IBE U30TEPMBI
21 B xozxe HeoOpaTumoro mpoiiecca npu oQ
MOCTYIUICHHU B U30JIMPOBAHHYIO 1. dS= T
TEPMOAMHAMUYECKYIO CHCTEMY Teria JUIs 5Q
MPUPAIICHUS SHTPOIIUU BEPHBIM OynieT 2. dS> T
COOTHOIIECHHUE ... 50
3. dS<—
T
4. ds< X2
T
5. ds> 99
T
22 Bei0epuTe npaBuiIbHbIE YTBEPKACHUS, 1. B M30JMPOBAHHON CHCTEME SHTPONHUS
OTHOCSIINECS K TOHATHIO "SHTponHs": HE U3MEHSETCS
2. B M30JMPOBAHHOM CUCTEME SHTPOIUS
HE MOKET BO3pacTarb
3. 3HTpONUs - 3T0 PYHKIUHUS COCTOSTHUS
4. B N30/ IMPOBAHHOM cHCTEMe
IHTPONMS He MOKeT YObIBATh
5. sHTpOMHS - 9TO (PYHKITUS TIpoIiecca
Pasnen 2 Meroabl TepMOIMHAMUKH
1 Kakue u3 nepeuncieHHbIX 1. Tenyota u cBOOOHAS SHEPTUA
TEPMOAMHAMUYECKUX (QYHKITHH SBISTFOTCS 2. DHTaNBNHA U padboTa
(GyHKIIUSAME ITporecca: 3. oHTaNBNUA U CBOOOIHAS SHEPTHU
4. TeroTa v SHTpONUs
5. pabora u Tenjora
2 Bripaxxenue 11st cCBOOOAHON SHEPTUH Yepe3 1. F=U-TS
JIpyTrue NepEeMEHHbIE UMEET BUJL: 2. F=U-TS+pV
3. F=U+pV
4. F=U-TV
3 DyHKIUS COCTOSIHUS, pUpanieHue Koropor B | 1. DHTponus
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MHWHOBPHAYKH POCCHUU

@” denepalbHOE roCyIapcTBEHHOE OIOKETHOE 00pa3oBarebHOe

YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBEeICHUE U TEXHOJIOTUH MAaTEPUAIIOBY HANTPABICHHOCTH DU3HKO-XMMHUS MPOIECCOB U MATEPHAIOB
®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 52 IlepBbIii 3x3eMILIAP KOITA Ne

KBa3UCTAaTHYCCKOM IIPOLECCE IIpHU
MMOCTOSSHHOM JAaBJICHHU Ja€T KOJIHMYSCTBO
TCILJIA, IMMOJIYYCHHOI'O CHCTEMOMH:

2. DHTAJBNUA
3. CBoOoaHast s3HEprUs
4. Dueprus ['m60ca

4 XuMHYeCcKHi moTeHuail — 370 ....,
MIPUXOIAIIASACS Ha OTHY YaCTHILY

1. 3neprust I'm66ca

2. cBOOOAHAs HEPrUs
3. BHYTpEHHSS SHEPrUs
4. sHTANBNUs

5. BHTpONHs

3) Bce tepmoanHaMuyeckrue NOTEHIUAbI COCTOSIHMA
SBJISIFOTCSL QYHKIMSMU ......
6 HesaBucumbiMu nepeMeHHbIME y moTeHnpana | 1. p, T
I'nb0ca saBisroTCA 2.T,V
3.5V
4.Sp
7 BeIpaxkeHue 11 SHTAIBIIAN YePE3 APYTHe 1. H=U-TS
NepEeMEHHBIC UMEET BHUI: 2. H=U-TS+pV
3. H=U+pV
4. H=U-pS
8 @YHKIMS COCTOSHUS, IpUpallieHne kotopoil B | 1. DuTponus
KBa3UCTaTUYECKOM MPOLIECCE NPU 2. DHTanbnus

MMOCTOSTHHOU TeMIiepaTrype AaéT padbory,
COBEPILIECHHYIO HAJl CUCTEMOM:

3. CBoOoaHas 3Heprus
4. Dueprus ['m66ca

Paznen 3. PaBHoBecue u yCTOWYMBOCTD TEPMOJMHAMUYECKUX crcTeM. Da3oBbIe Mepexo bl

1 YKaBaTB, IIPU KAKUX YCJIOBUAX PABHOBCCHOC
COCTOSIHHME CUCTEMBI COOTBETCTBYET
MHWHUMAJIBHOMY 3HAYCHHUIO DOHCPTUU I'u606ca

1. V=const, U=const, N=const
2. p=const, T=const, N=const
3. T=const, V=const, N=const
4. p=const, S=const, N=const

2 yKa3aTB, IIPU KAKHUX YCJIOBUAX PAaBHOBCCHOC
COCTOSIHHUE CUCTEMBI COOTBETCTBYET
MHWHUMAJIbBHOMY 3HAYCHHUIO CBO60,Z[HOI>1

1. T=const, U=const, N=const
2. p=const, T=const, N=const
3. T=const, V=const, N=const

SHEPrUU 4. p=const, S=const, N=const
3 PaBHOBecHOE cOCTOSIHME N30IMPOBAHHON IHTPONUH

CUCTEMBI COOTBETCTBYET MaKCUMAaIbHOMY

3HAYEHUIO ....
4 Kakue u3 nepeuncieHHbIX (pa3oBbIX 1. n1aBienune

MEPEXO/I0B SABISIOTCS (a30BBIMU MIEPEXOaAMU
nepBoro pona?

2. cyOoummanus

3. ¢beppoMarHUTHBIN IEPEXO]T

4. mepexop reyusi B CBEpXTEKy4dee
COCTOSTHUE

5 [Tpu pa3oBBIX Mepexogax BTOPOTO pojaa
U3MEHSIOTCSL:

1. ynenpHas 3HTpONUS
2. ynenbHBIN 00beM
3. yaeJibHbIE TEeNJI0eMKOCTH
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MHWHOBPHAYKH POCCHUU

DY

YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

@eﬂepaﬂLHoe TOCYyIapCTBEHHOC OIOKETHOE O6pa3OBaTeHI>H08

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

DoHA OLIEHOUHBIX CpeACcTB Mo auciuminHe «Teopetnueckas Gu3nKay M0 HAIPABICHUIO IOATOTOBKH
22.03.01 «MarepralioBEeICHUE U TEXHOJIOTUH MAaTEPUAIIOBY HANTPABICHHOCTH DU3HKO-XMMHUS MPOIECCOB U MATEPHAIOB
®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 53 IlepBbIii 3x3eMILIAP KOIIMA Ne
4. Tepmuyeckne KOIPGuuueHTbI
6 [Tpu a3oBBIX Mepexoaax MepBOro poaa 1. yneabHasi JHTpONIUS
U3MEHSIOTCS: 2. yneJabHbIi 00beM
3. yaenbHbIE TEMJI0EMKOCTH
4. repmudeckne KodhOUITMEHTHI
7 [Tap, HaxoasAIKICS B TUHAMUYECKOM HACBIIEHHBIM

PaBHOBECHH CO CBOEH KHUIKOCTBIO,
Ha3bIBACTCH ...

YeMy paBHA TETIOEMKOCTD IPU MOCTOSHHOM
nainenuu Cp npu (a30BbIX Mepexoaax
nepBoro pona?

1.Cp=0
2.Cp=R
3.Cp=3R
4, Cp =0

Pazne

11 4. O01me MeTo/Ibl PABHOBECHOW CTAaTUCTUYECKON MEXaHUKHU

I[J'ISI KaKoH 13 YKa3aHHBIX CUCTCM
CIIpaBCAJIMBBI 3aKOHBI
CTaTHUCTHUYECKOU (I)I/ISI/IKI/IZ

1. rpynna cTyneHToB, B KOTOpoil Bl
YUUTECH

2. atMocdepa BOKpYT 3eMJIU, CUUTas
MOCJIEHIOIO IIIapOM

3. paBHOBECHAsl CHCTEMA YaCTHII,
KOJIN4eCTBO KOTOPbIX CPABHUMO

C MOCTOSITHHOI ABOTraapo

4. paBHoBecHas cuctema u3 100 gacTuiy

B knaccuueckoM moaxo/ie COCTOSHUE
CUCTEMBI OIIPCACIIACTCA:

1. MaTpuLelt INIOTHOCTU

2. raMHJIBTOHUAHOM CUCTEMBI

3. Temneparypoin

4. a30B0ii NJIOTHOCTHIO BEPOSATHOCTEH

B KBaHTOBOM MMOJIXOAE COCTOSSHUE CUCTEMBI
OMNpECaAcCIACTCA:

1. TaMUJIBTOHHAHOM CHUCTEMBI

2. (ha30BOI1 MIIOTHOCTHIO BEPOSITHOCTEN
3. IMaroHaJbLHBIMH J1eMeHTaMHI
MaTpHulbl IIJIOTHOCTH

4. cpenHel SHeprueil CuCTeMBl

OCHOBHOM MOCTYJIAT KJIACCUYECKON
CTaTUCTUKHU IJIACUT:

1. moJ10:KeHHEe CHCTEMEI B KAKIbIH
MOMEHT BpeMeHH fABJISCTCH
CJIY4YailHbIM U

onpeneasiercst (pa3oBoH IVIOTHOCTBIO
pacnpeneneHust

2. MIOJOXKEHUE CUCTEMBI B KaXKIbII
MOMCHT BPEMECHU OITMCBIBACTCA
ypaBHEHUsAMH ['amMuiIbTOHA

3. DOJIOKEHHUE CUCTEMBI B KaXKIbII
MOMCHT BPCMCHH O CBHIBACTCS CpCI[HGfI
SHEPrUer CUCTEMBI

Kakoe BbIpaskeHU€ repeaaeT CMbICT TEOPEMBI
JInyBuins :

1. coxpanenue ¢pazoBoro oobema
2. TIOJIOKEHUE CUCTEMBI B KaXKIBIN
MOMCHT BpeMeHI/I SABIISACTCA CﬂyqaﬁHbIM
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MHWHOBPHAYKH POCCHUU

DY

denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT

Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBEeICHUE U TEXHOJIOTUH MAaTEPUAIIOBY HANTPABICHHOCTH DU3HKO-XMMHUS MPOIECCOB U MATEPHAIOB
®I'BOY BO «Yenl ' Y»

Bepcus

JoKymeHTa - 1 cTp. 54

IlepBbIii 3x3eMILIAP

KOITA Ne

U OTIpe/ieTIsieTCs IKOOMaHOM CHCTEMBbI

3. MOJIOXKEHUE CUCTEMBI B KaXK bl
MOMEHT BpEMEHH ONUCHIBAaETCS (a30BOii
TOYKOU

4. sxoOuaH 0001 CHCTEeMBbI paBeH
CIIMHHULIC

YpaBHeHue JInyBUILIA CILYKUT U1
HaXO0XKJICHHUS:

1. ¢a30Boii NIJIOTHOCTH pacnpeaeeHust
2. SHEPTUH CUCTEMBI

3. MaTpuIbl MJIOTHOCTH

4. ba3oBoil TpaekTOpUn

7. [Touemy B cTarucTUYeCKON (DU3HUKE [T 1. u3 ypaBHeHuii 'aMuibTOHa HENb3s
OTHMCAHUS COCTOSHUSI CUCTEMBbI MOJYYUTh BCIO HEOOXOAUMYIO
UCIIOJIb30BaH BEPOSITHOCTHBIN MOIXOI: MH(pOpMaIUIO

2. IPUXOIUTCS PeliaTh CIAUIIKOM
MHOro ypaBHenuii [amunbTona
B KJIACCUYECKOM I10]IX0/1€

3. uccie0BaHNe CUCTEM, KOTOPBIE
paccMarpHuBaeT CTaTUCTUYECKas
¢du3uKa, HENPaBOMEPHO B paMKax
KJIACCHYECKON MEXaHUKHU

4. HeNb34 3aMucaTh YpaBHEHHUS
["aMuIbTOHA IS 3TUX CUCTEM

Pasnen 5. PaBHoBecHble anHcamOnu. KaHoHMUeckue pacnpeeneHus

1. KaHoHMuYEeCcKOE pacnpeesieHne CIPaBeUIMBO | 1. M30JIMPOBAaHHON CUCTEMBI
JUISL... 2. OTKPBITON CUCTEMBI B TEPMOCTATE

3. 3aKpBITOH CHCTEMBI B TEpMOCTaTe
4. 3aMKHYTOM CHCTEMBI

2. Kaxkoe u3 npuBeIeHHbIX BbIpAKEHUI 1. F(x)= Ale /M
COOTBETCTBYET KJIACCUYECKOM
MI/IKpOKaHOZII/I‘{eCKOMy paCHpg,Z[eJICHI/IIOZ 2. F() = (E)s(H(0 -E)

3. F(x,N)= L gp@um-nem)
N!
4, F(x)=AY(E)S(H(x)-E)

3. Bonbiioe kaHOHMYECKOE pacipeaeieHue 1. U30TMPOBAHHOMN CUCTEMBI
CIIPaBEUIMBO IJIA. . . 2. OTKPBITOMH CHCTEMBI B TEpMOCTaTe

3. 3aKpBITON CUCTEMBI B TEPMOCTATE
4. 3aKpBITON CUCTEMBI

4. VYkaxure Ha3BaHUE paclpeieIeHus, Kanonunueckoe pacnpenenenue

3aJ1JaBa€MOT0 COOTHOILIECHUEM:
F(x)=Ale/M™
5. Kitaccnueckoe MUKpOKaHOHUYECKOE 1/10

pacnpezneneHue UMeeT BUL:

F(x)=10-6(H(X) — E) . Ykaxure 3HaueHue
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HOPMHUPOBOYHOT'O MHOKUTEIIS
JUIS 3TOT0 paclpeesICHNUS.

6. VYkaxknute Ha3BaHUE NIapaMeTpa, CrarucTuyecknii HHTErpaJi
3a71aBaeMOTO COOTHONIIEHHEM Ie‘ﬁ HOIgx
7. VYkaxkute Ha3BaHUE MapameTpa O0JIbIIOro Crarucruyeckasi cymma

KaHOHMYECKOI'O paclpeaeieHus,
KOTOPBIH 1103BOJISIET BEIYUCIUTH OOJIBLION
TEPMOJMHAMUYECKUI IOTEHIIMAI.

33[{3‘11/1 K IIPAKTUY€CKHUM 3aHATHAM

Pazgen 1. BBe)IeHHe, HavaJjia TEpMOAUHAMUKH

8.

9.

10.
11.

12.

7.

[Ipaktuueckoe 3anstue 1. Padora u Temjiora. YpaBHeHHs COCTOSIHUI
Ouenuth paboty ucnapenus 1 monst Boxael npu nepexoge e€ B map npu t=100°C u
HOPMaJIbHOM JIaBJICHUH.
Haiitu paboty maeanpHOTO rasza npu ajaunabatudeckoM pacimpeHun oT Vi a0 Va. JlaHbl
TaKXKe HayaJlbHas TeMieparypa T1 u nokazarens agualdarsl.
Haiitu paGoTy npu U30TepMHUUECKOM paciiipeHnu raza Ban—nep—Baainbca.
[Tokazarp, uto muddepeHnaTbHOE BBIPAKEHUE JUIsI dJIEMEHTapHOW pabotel OW =

ZAda] HEC MABJISICTCA IIOJIHBIM ,ZLI/I(i)(i)epeHHI/IaHOM OT COBOKYIIHOCTH HC3aBUCUMBbIX
i

[apaMeTpoOB, ONPEIEINIAIOMINUX COCTOSHUE CUCTEMBI.
YCTaHOBUTH, YTO ISl POCTOM CUCTEMBI CITPaBEIJIMBBI TOXK/IECTBA:

oa );\ 04 ), 04) \oa ) \oT ),
[Toka3aTh, 4YTO CBSI3b MEXKIY TEPMUYCCKHUMH  KOd(DPHUIMEHTaMHU  paCTSHKCHHS
:i (3_V coKaTus ﬁ:—L v U YIOPYrocTH yzi P MOKHO
VO aT p’ VO ap T Py or Vv
NPEACTAaBUTh KaKk & = p,fy .

[Tomy4unTs IpUBEIEHHOE YpaBHEHNE COCTOSIHUS ra3a Ban-nep—Baanbca.

[Ipaxtnueckoe 3anstue 2. IlepBoe Havya10 TepMoanHaMuKH. OnpeeeHne TenJI0eMKOCTel

1.

NPH Pa3JIHYHbIX Npoueccax
Jlokazarp, 4To TermioBoi 3((HeKT XMMUUECKOl peakiyu, mpoTeKarouieil npu V= const, wiu
npu p=const, HE 3aBUCUT OT MPOMEXKYTOUHBIX pEAKUUW, a OMNpEeNeNsieTcs TOIbKO
HayaJIbHBIM U KOHEYHBIM COCTOSHUSMHU PEArnpyONINX BELIECTB.

2. Haiitu Cp —C, ans umeanbHOrO rasa.

3.
4.

Haiitn Cp —C, nmns raza Ban-nep-Baannsca.

Haiitn ynenbpHy0 TEIUIOTY H30TEPMUYECKOTO paciuupenus raza Ban — gep — Baannbca.
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5.

OnpenenuTh TEMIOEMKOCTh MAEANLHOIO ra3a B CIEMYIOIMX Hporeccax: a) pV’ = const,
6) p’V = const, B) 5 = const.

UssectHo, uto C, = a(V)T’. Kakoe KOIMYECTBO TEIUIOTHI HYKHO IepenaTh CHCTEME,
9T00BI HarpeTh e€ nzoxopuuecku ot 7, mo 7, ?

SIBnsieTcs M IMpoucccC peilakKCalli KBa3UCTATUYCCKUM U noquy?

[IpakTuueckoe 3anstue 3. Bropoe Haya0 TepMoOIMHAMUKHU. BbIyucieHne 3JHTpONUU
Moryt 51 aguabaTsl nepecekarbes U moyemy?
TepMuyeckoe M KaJOPUYECKOE YPaBHEHUS COCTOSIHUS JJIEKTPOHHOTO Ta3a CBS3aHbI

2 .
cooTHomeHuem: pV = EU . Haiitu ypaBHeHune aquabarsl B IepeMeHHbBIX P-V.

B u3obapuueckoM mpolecce TeMmmneparypa HIEadbHOIo rasa ypeiauuuiaachk Basoe. Kak
W3MEHWIACHh SHTPOITHS?
Haiitn nsmenenne sHrponuu raza Ban—nep-Baansca npu nepexone 7,,V, — 1,,V,.

Tepmuueckuit ko3duumeHT pacmupeHuss @ A BoAbl B MHTepBase Temmneparyp ot 0°C
1o 4°C sBnsieTcs BEMMUYMHON oTpularenbHol. HarpeBaerca mnu oxyakaaeTcss Bola MpHU
aanabaTHYeCcKOM CKaTUU B ’TOM MHTepBaje TeMIeparyp?

Haiitu paboty uneanbHoro rasza B nukie Kapno. M3BecTHBI TemMneparypa XoJ0qHIIbHUKA U
HarpeBarensi 1 HHTePBaIbl H3MEHEHHS 00beMa..

[Tokazare, uto ecnu TemmoeMkocTb Cv ~ T, TO SHTPONHS CUCTEMBI UMEET TOT KE XapaKTep
3aBUCHUMOCTH OT TEMIIEPATYPHI.

Paznen 2. MeTonbl TepMOIMHAMHUKH.

10.
11.

12.
13.

[Ipaktuyeckoe 3anarue 4, 5. MeToabl TepMOANHAMUKH
Haiitu cBoGoanyto sHepruto rasa Ban — nep — Baanbca.

1(oV

WssectHa suTanemus: H=H (S,p). Halitn g =——| —
V0P J,

N3BecTHa cBOOOHAS DHEPTUS HEKOTOPOI CHUCTEMBI: [ = —%RT ln[a(V)T ] Haiitu C), .

N3Becten norenuan [ m66ca HEKOTOPOIl CUCTEMBI:

G=al(-InT)+RTIn P-TS, +U,. (aS,,R,U, —const).
Halitn TepMumueckoe U KalOpH4YeCKOe ypaBHEHUs cocTossHusA. Kakoil cucreme
COOTBETCTBYET JaHHBIN noTeHnuan? KakoB pu3nueckuii CMbICI TOCTOSSHHOM a?

HOJ'Iy‘II/ITB BBIPAXKXCHUC IJId DHTAJIBIIUA 1 Moms nacaJIbHOTO Ia3a.
3amnmcarb COOTHOIIICHUEC Makcpenia JJIs TCPMOJUHAMUYCCKOI'O NOTCHIHAJlIa,
COOCTBECHHBIMU NMEPEMEHHBIMHA KOTOPOI'O ABJIAIOTCA DOHTAJIBIINA Hu JaBJICHUC P.
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14. [lonyunts sHepruto l'enbmronapua CMECHM HACAIBHBIX a30B, COCTOSIUX M3 V, MoJel
OIHOTO M V, Jpyroro KommnoHeHTa. Haiitm wu3meHeHue sHepruu [enbmrosbna Ipu

nuzoTepmuieckoit nuddysuu raza.
15. [Ipu HU3KOI TemmepaType PHTPOMHUS SIEKTPOHHOTO ra3a B METaUlax MPOINOpPLHOHAIbHA
Temneparype. Haiitu TemneparypHyro 3aBUCHMOCTh pa3HocTu Temnoémkocrei C, —C, .

Ykazanue: He 3abwisatime, umo 6ce 6vipadjceHusi 01 MepMOOUHAMUYECKUX NOMEHYUANO08
HeobX00UMO 3anuUcbléams 6 COOCHEEHHbIX NePEMEHHDIX.

Paznen 4. O0mme MeTobl PABHOBECHOM CTATHCTHYECKOH MEXaHUKH.

[IpakTuueckoe 3anaTre 6. OCHOBBI CTATUCTHYECKOH MEXaHUKH
1. Jlna 4dacTuibl, OBUXKYIIEHCS B OJHOPOIHOM TIPaBUTALIMOHHOM I0Jie 3eMiu (Ha4albHOE

HalpaBlIeHUE JIBWKEHUS — BEPTUKAJIbHO BBEPX), HAWTM W Ha4epTUTh (Ha30BYIO
TPAaeKTOPHUIO, IMPOBEPUTH BBIIOJIHUMOCTh TeOpeMbl JIMYBHWILISA, 3amucarb YpaBHEHUE
JInyBuis.

2. Ha ¢a3oBoii miockoct (Q, V), rae (= V- CKOPOCTb, HAliTU (ha30ByI0 TPAEKTOPUIO U

BBIYKMCIIMTh M3MEHEHHE CO BpeMeHeM (a3oBoro odbema dqdv mis cBOOOTHON YaCTHIIBI,
CHUJIa TPEHHUS KOTOPOU O CpeAy MPOMOPIUOHAIIbEHA CKOPOCTH.

3. Jns kmaccuueckoro OHOMEPHOIO TAPMOHMYECKOTO OCLHWUIITOPAa HAUTU U HAYEPTUTh
(a3oBble TPAEKTOPHUH, TMPOBEPUTH BBHIMOJHUMOCTh Teopembl JIMyBWIUISI, 3amucarh
ypaBHeHue JInyBuis.

4. JIns KIacCHYECKOTO OJJHOMEPHOTO TAPMOHHYECKOTO OCIMJUIATOpA HaWTU 00BheM (a30BOTO
IIPOCTPAHCTBA, OTBEYAIOLIET0  3HAUEHUs  DJHEpruM, MeHble  E. 3anucars
MHKPOKAaHOHHYECKOE pacIpeieIICHUE.

5. IlpoBeputh crpaBeIMBOCTh Te€OpPEMbl JIMYBUILIS AJsl cliydas yIPYroro COylapeHHs IBYX
YaCTHII, IBUKYIIUXCS MO OAHON MPSIMOM.

Paznen 5. PaBHoBecHble aHcamOun. KanoHnuyeckne pacnpeeieHus.

[IpakTnueckue 3anatus 7,8. KanoHnueckue pacupeneineHusl.

1. Haiitu crarucTHUecKuid MHTErpall A M CTAaTHCTUYECKYI0 CyMMy Z JUIsl OJHOMEpPHOIO
TapMOHHMYECKOTO OCHULIATOpPAa € YacTOTOM W, IOMEHNICHHOTO B TEPMOCTAT. 3amucarb
KJIACCHUYECKOE U KBAHTOBOE KAHOHUYECKOE PACIIPECIICHUE.

2. BBUHCIUTH CPETHIO IO KAHOHHYECKOMY PACIpPEACTICHHUI0 DHEPTHUI0 TapMOHHYECKOTO
OCLMJLIATOPA, IOTPYKEHHOIO B TepMocCTar. PaccMOTpeTh KIAaCCUYECKUM U KBAaHTOBBIM
CIIy4Yau.

3. Hcxoms w3 pacnpeneneHuss MakcBella 1O HMMIYIbcaM, 3alucarh  IUIOTHOCTh
pacrpesiesieHns BepOATHOCTEH I KMHETHYecKoi sHepruu E=p%/2m um Momyns ckopocTH

V =|p|/ M gacTnw B KaHOHKYECKOH CHCTEME.

4. BpUUCIUTH CpelHHE W HAuOOJiee BEPOSTHBIC 3HAYCHUS DHEPTHUH M MOIYISI CKOPOCTH B
pacnpeneneHu MakcBesia.
5. N gacTuIl uaeanrbHOTO ra3a 3aKI0YeHBl B 00beM V U MOAYUHSAIOTCS MUKPOKaHOHHYECKOMY
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pactipenenenuto ¢ sHeprued E. Beramcnuth mis 3ToH cucTembl (a3oBbIE 00BEM H
suTponuio. [lonyunuTs ypaBHEHHUE COCTOSHHUSL.

IIpumep BapuanTa KOHTPOJILHOM padoTsl (Pa3nens 1,2)

4, Kak BHYTPCHHSASA SHCPruss 3aBUCUT OT o0beMa B HU30TCPMHUYCCKOM IIPpOHECCC, CCIU

pv = RT(1+RJ.
Vv

5.  WUssectno, uto C, =a(V)T. Kak wusMeHHTCS O3HTpONUS CHCTEMbl TpU €€
M30XOpUYeCcKOM HarpeBanuu ot T1 1o T2?

6. Hatitu snepruro 'm66ca mys 1 Mois uaeaibHOTO rasa.
Bomnpocsl k 3x3ameny (7 cemetp)

1. Ilpenmer u 3amaun TepmoauHamuku (T]]) u cratuctuueckoit pusuku™.
2. Hyneoe Hauano T/*. YpaBHeHuUs1 COCTOSIHUS *.

3. TlepBoe nHauanmo TII*.

4. TennoeMmkocTu™®, TepMuyecKre K03()(PUIIMEHTHI.

5. OcHosuble T]I npoueccsl U UX ypaBHEHHS .

6. CnoBecHble (OpMYIUPOBKH 2-T0 Hauana TII*.

7. DHTponus®.

8. Temneparypa™, cBS3b SMIUPHUUECKON U AOCOIIOTHON TEMIIeparyp.

9. OcnoBHoe ypaBHenue T/] u cinencTBus u3 Hero™*.

10. Beruucnenue s3HTpOnNMN ™.

11. Bropoe Hauano TJI 111 HeoOpaTUMBIX IPOLIECCOB™.

12. Tpetwse nauano TJ[* u cnenctBust u3 Hero*.

13. Hukn Kapuo*. Teopemst Kapno*.

14. T/l noTeHUHa bl IPOCTHIX CUCTEM™.

15. T/ moTeHIMabl CUCTEM C ITEPEMEHHBIM YHCIIOM YacTUIL*.

16. MeToa KpyroBbIX IpOLECCOB.

17. O6mue ycnosus T/] paBHOBecus ™.

18. YcnoBus paBHOBecHs IByX()a3HOI OJHOKOMITIOHEHTHOW CHCTEMBI.

19. VcnoBus ycroiiumBocTH paBHOBecus ofHOpoaHoW cucteMbl. [Ipunnun Jle-Illarense—
bpayHa.

20. XuMH4Y€eCKOE paBHOBECUE B OJHOPOAHON CUCTEME.

21. PaBHOBecuHe rereporeHHbIx cucteM. [Ipasuiio ¢a3 ['m60ca.

22. Knaccudukanus Ga3zoBbIx mepexonoB™.

23. YpaBuenue Knneiipona-Kiay3zuyca.

24. YpaBuenus DpeHdecra.

25. OcHOBHBIE MTOCTYJAThl KJIACCUYECKON CTaTUCTUKU ™.

26. YpaBuenue JlnyBmmis™.

27. OcHOBHBIE MTOCTYJAThl KBAHTOBOM CTaTUCTHUECKON (PU3UKU. MaTpHIia INIOTHOCTH.
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28. YpaBHenue Helimana.

29. MUKpOKaHOHHYECKOE pacrpesiesieHne™.

30. TepmoguHAMUYECKHIT CMBICI TAPAMETPOB MUKPOKAHOHMYECKOTO pacipeesieHusl.

31. Kanonudeckoe pacripeneicaue™.

32. TepmoguHAMUYECKUI CMBICI MTAPAMETPOB KAHOHUYECKOTO paclpeieICHHs.

33. Pacnipenenenue Makceina u MakcBeia-boinbimana.

34. Teopema o0 paBHOpacHpeneIeHUH CPeIHENH KUHETUIECKON SHEPTUH MO CTENEHSIM CBOOO/IBI.
35. Teopema o Bupuaie.

36. bonbiioe kaHOHMYECKOE pacpeesieHue™.

37. TepMomTuHAMUYECKHUI CMBICII TTAPAaMETPOB OOJILIIOT0 KAHOHHYECKOTO pacIpeieiicHusI.
38. Tepmonunamuyeckas skBuBajieHTHOCTH MKP u KP.

39. Tepmoaunamuueckas 3xBuBajieHTHOCTh KP 1 BKP.

HpI/IMe‘-IaHI/IeZ *OTMCUCHEI BOIIPOCHI, BXOAAIIME B CIIMCOK BOIIPOCOB «TCOPCTUUCCKOIO
MHUHUMYMa).

4. KPUTEPUU OIIEHUBAHUS TIPOMEXYTOYHOM ATTECTAIIUA

Pa3nen 1 «Teopernueckass mexaHuka», 4 cemecTp

3a)1aH1/1$[ K HpaKTI/ILIeCKI/IM 3aAHATUSIM CTYJIGHTI)I BBIITOJIHAKOT B TCUCHUC ceMeCTpa Ha
MPAKTHUECKHUX 3aHATUAX U IOMa. 3aJ1aud CTPYIIHUPOBAHBI IO TeMaM MPaKTUYECKUX 3aHATHI. B
TEUYCHHUE CEMECTpPa CTYICHT JOJDKEH CJIaTh OTYET MO KaKAoW Teme. OTUeT 1Mo TeMe CUMTAeTCS
CIAHHBIM BOBpEMS, €CJIM OH CIaH B TE€UEHHE Mecslla MOCIe N3YUYeHUS TeMbl Ha IPAKTUYECKOM
saasiTid. OTYET TOpa3yMeBaeT pelIcHHE 3a7ad U3 MPEUIOKEHHOTO CIHUCKA 3a/1a9 M yMEHUE
00BSICHUTH X0f pemieHus 1-2 3amay U3 TeMbl. MakcUMalbHBIN 0amt 3a caady Bcex Tem — 42
OammoB. MakcuMalIbHEIM 0ajll 3a MOCEIIeHUE JECKIHOHHBIX 3aHATHH — 6 OayioB, 3a
MoceleHrne MpakKTUIECKUX 3aHATui — 3 Oasa.

Kpurepuu onieHUBaHMS:

XapakTepUCTUKN OTBETA baubr
Pemeno > 80% 3ama4, Tema cjaHa BOBpEMSI. 6-7
Pemeno >80% 3anau, Tema ciaHa He BOBpeMs. 3-5
Pemeno <80% 3amau, TemMa ciaHa He BOBPEMSI. 1-3
3a/1aun HEe pEeIIeHbI 0

Takxe B T€UEHUE CeMECTpa MPOBOJUTCS OFHA KOHTPOJIbHAsA paboTa Mo pasziesiaM «YpaBHEHHS
JBIDKCHUS» W «3aKOHBI COXpaHeHHs». Ha KOHTpompHOI paboTe CTyAeHTy mpeaiaraercs
peuuTh 3 3a1auu. MakcUMasIbHBIN 0a 3a KOHTPOJIBbHYIO paboTy — 9 6amios.

Kputepun onieHnBaHus:

XapakTepUCTUKU OTBETA babt
[TpaBUIIBHO M C TTOSICHEHUSIMU PEIIEHBI TPU 334241 9
Periens! Tpu 3a1a4n, HO €CTh OIINOKU 8-7
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Bepcus noxymenra - 1 cTp. 60 IlepBbIii 3x3eMILIAP KOITA Ne
[IpaBWiIbHO U C TOSICHEHUSIMU PELICHBI JBE 3a7a4u 6
Pemens! 1Be 3a1a4u, HO €CTh OIIHOKH 5-4
[TpaBrIIbHO penieHa olHa 3a7a4a 3
YacTryHO pelieHa oj1Ha 3a/1a49a 2-1

Taxum 06paszom, 3a paboTy B ceMecTpe CTYACHT MOXKET MOIYYUTh MakcuMyM 60 Oasios.
DK3aMeH IPOXOIUT B MUCHMEHHO-YCTHOU (opMme 1o Ouseram. B Ousiere 1Ba TE€OpETHUECKUX
Bompoca (oguH u3 0a30BOr0 ypOBHs, BTOPOH — M3 MPOABHHYTOIO YPOBHS) M OJIHA 3ajaya.
MakcumanbHbIii 0asut 3a 0TBETHI Mo Ouiety — 40 6aos.

Kpurepuu onieHuBaHus:

XapaKTepuCTUKHU OTBETA bannet

OtBeTrsi Ha o0a Bompoca Owuiera, BOCIHPOHW3BEAs COOTBeTCTByromme | 35-40
MaTeMaTUYeCKUe BBIKIAJIKH U JIOTHYECKHUE PACCYXICHHS, 3a/1a4a MOJIHOCTHIO
pelieHa, CTyACHT MpaBUIbHO 0OOCHOBBIBAET MPUHSTHIC pelieHus. Bo3MOKHbBI
HECYIICCTBEHHBIC ONMTHOKH.

CTymeHT TBepO 3HAET MaTepHal, IPaMOTHO M IO CYIIECTBY H3JIaraeT ero, Ho | 25-35
IpU 3TOM JOMYCKAIOTCS HErpyOble OMIMOKU MpPU BHIBOJE (GOPMYN U pelICHUU
3a/1a4¥l UJIM OTCYTCTBHE HEKOTOPBIX 3JIEMEHTOB BHIBOJIA.

3HaeT «TeopeTHUYECKUIl MUHUMYM», T.€. OTBeYaeT Ha Borpoc 6a3oBoro yposusa | 10-20
U 3HAeT OCHOBHBIE TMOHATHUS, COOTHOLIEHUS (0e3 BbIBOJA), HA3BaHHUE W
(¢u3nUecKuii CMbICI BEJIMYMH IO APYTHMM BOIPOCOB OuiIeTa.

He MokeT 0TBETUTH Ha BOIIPOC 6a30BOr0 YPOBHS 0

Ecnu cryneHT 3a BpeMs paGoTel B cemecTpe HaOpan 55-60 6amioB, OH 0CBOOOXKIAeTCs OT
pEILICHU 3a/1a41 Ha DK3aMCHE.

Ecnu cryneHT 3a Bpems paOoThl B cemecTpe HaOpan MeHee 25 OaiioB, IS HEro 3K3aMeH
IIPOXOJMT B JIBA dTalla.

Ha nepBom 3tane cTyaeHT BoinosHgeT TecT U3 10 Bonpocos. [IponomkurensHocTs — 20 MUHYT.
Kputepun oneHuBaHus: Kax/blil IpaBUIBHBIN OTBET — 3 Oama. MakcumallbHOE KOJIMYECTBO
6am1oB — 30. YToObI TecT ObUI 3a4TEH, CTYAEHT JOJDKEH JaTh MIPABUIIbHBIC OTBETHI MO KpaiiHen
Mepe Ha 6 Borrpocos u3 10.

WtoroBeiii Oamn paccumthiBaeTcss mo Qopmyne S=S1+S2, rme S1, — Oamiel, B TedeHHE
cemecTpa, S2 — OaIIbl, TOJYyYSHHBIE Ha dK3aMeHe, S — HTOTOBBINA Oall.

Kpurepun onieHnBaHus SK3aMeHa:

[0-50] 6ayoB — HeynoBieTBopuTeNbHO; [51-70] — ynoenerBoputenbho; [71— 90] — xoporio;
[91-100] — oTmuHO.

Oco0eHHOCTH MPOBEICHUH TPOIICTYPhI OIICHUBAHUS PE3YJIBTATOB 00yUCHUS HHBAIHJIOB
U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbsi 00O3HAYeHBI B pabodeil mporpamme
JTUCITUATIITAHBI (MOTYIIA).

Paznen 2 «JaekTponmHaMuKay», S cemecTp
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Bepcus noxymenra - 1 cTp. 61 IlepBbIii 3x3eMILIAP KOITA Ne

[TpomexxyTodHas arTecTaus, OCHOBaHHas Ha OaJIbHO-PEUTHHIOBOM CHCTEME, COCTOUT
U3 TIOABEJICHHUS UTOTOB TEKYILIETO KOHTPOJISI U TIPOBEJCHUS MMCbMEHHO-YCTHOTO YK3aMEHa.
Tekymuii KOHTPOJIb OCYIIECTBIIAETCS, B OCHOBHOM, Ha MPAKTUYECKUX 3aHATHSAX B BHJIE
KOHTPOJIBHBIX Pa0OT U OTYETOB O CaMOCTOSTENBHOM peleHuH 3anad. KoHTposibHas pabora
paccunTaHa Ha 45 MHUHYT U OXBaTbIBae€T HECKOJIBKO TEM MpPAKTUUYECKUX 3aHsaTuil. Homep
BapuaHTa paboThl Ha3zHauaeTcs mpemnonaBareneM. OTYET O pEHICHHH 3a/add COCTOUT U3
NPEIbBICHUS MICBMEHHOTO PEIICHHS, €T0 OOBSCHEHUS U OTBETA Ha BOIPOCHI MPETIOIaBaTEeIIsl.
BcnoMorarenbHBIME CPEICTBAMU TEKYIIETO KOHTPOJIS SBIISIOTCS:
e  y4éT MOCENAEMOCTH JICKIIMOHHBIX U MPAaKTHUECKUX 3aHATHIA,
® [IPOBEpPKa KOHCIEKTOB JICKIIMH,
e j0cpouHas (70 SK3aMeHa) clavya U30paHHBIX T1aB BO BPEMS €KEHEACIIbHBIX KOHCYIbTAIIUM.
HToru Texymiero KOHTPOJIsi COOOIIAIOTCS CTYACHTAM JI0 Hadalla 9K3aMEHAIMOHHON CECCHH.
Ha sk3ameHe cTyaeHT OTBeyaeT Ha BOMPOCHI OMIIeTa, COAEPIKAIIETO BA TEOPETUIECKUX
Bompoca H 3amady. Bpems moaroroBku k otrBery 60 MuHyT. HMcmonb3oBaTh crpaBOYHbBIE
Marepuaibl BO BpeMs OATOTOBKH HE pa3pelaeTcs.

bambHO-peliTUHIOBas cucrema:
1) TMocemenune nekruu: 0.5 6ania, B cymme 10 8 6amios;

2) Komncmekt neknuu: 1 6amt, B cymme 10 16 6amios;

3) Tlocemenue mpakruyueckoro 3ausatus: 0.5 6anna, B cymme 10 4 6asios;

4) CamoCTOsTEIbHOE BHIMIOTHEHUE JOMAITHETro 3a1anus: 1-3 6aia, B cymme 10 31 Oasa;

5) CamocTosATeNIbHOE PEIICHHE 3a7a4 KOHTPOJIbHOM paboThl: 1-3 Oaia, B cymme 10 9
0ayyIoB 3a ceMecTp;

6) H3yueHue JEKIIMOHHOTO MaTepuaa: 2-8 6aioB 3a riaBy (pasjien) B 3aBUCHMOCTH OT
00BEMa U CI0KHOCTH, B CyMMe 10 32 6aioB.

CyMMBI 6aJ10B, OIIEHKH U YPOBHU OCBOCHUS MIPOBEPSIEMBIX KOMIIETCHITHINA:

bamnel Oruenka YpoBeHb OCBOEHHUS
MIPOBEPSACMBIX KOMIICTCHITHIA
0-39 HEYJTOBJICTBOPUTEIHHO | HEJOCTATOYHBIN
40-59 YAOBJIETBOPUTEIBHO 0a30BbIH
60-79 XOPOIIIO CpemHui
80-100 OTIIMYHO BBICOKHI

Kputepuu onieHnBaHNs KOHTPOJIBLHOU pabOTHI:

XapaKkTepUCTUKU PELLICHUN bamner | YpoBeHb 0cBOEHUS
IIPOBEPSAEMBIX
KOMIIETCHIIU I
ITpaBMIIBHO U C NOSCHEHUSIMU PEIIEHBI BCE 3aa4U 3 BBICOKHH
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®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 62 IlepBbIii 3x3eMILIAP KOITA Ne
3ama4yn penieHbl ¢ HeOOIBIIUMH ONTHOKAMU 2 CpEIHUM
PerreHa 1mosioBrHa 3a1a4 WIK 331444 PELIECHbI HAIIOJIOBUHY 1 0a30BBIN
Pemenuii net 0 HEI0CTAaTOUHBIN

Kpurepuu onieHuBaHus OTBETA HA K3aMEHE!

XapakTepuCTUKHU OTBETA CTyACHTA bamnsl | YpoBeHb OCBOCHMS
MIPOBEPSIEMBIX
KOMIIETEHIIU I

OtBetunn Ha o0a Bompoca Ouiera, BOCIPOU3BENS
COOTBETCTBYIOIINE MAaTEMaTHUECKUE BBIKIAJIKU U JIOTHYCCKHE
paccyXIeHus, PEelIil 3a1ady IMOJHOCTBIO, MOXET IOSICHUTh
penieHre. Bo3MOXKHBI HECYIIECTBEHHBIC ONTHOKH.

25-32 BBICOKUIA

TBEpao 3HaeT MaTepuall, TPAMOTHO M I10 CYIIECTBY H3J1araet
€ro, HO MPHU ITOM JOIYCKAIOTCA Herpyoble omuOku wuiam | 15-24 CpeIHUIMA
IPOOEIIBI PU BBIBOJIE GOPMYJIT M PEIICHUH 3aIa4H.

3HaeT «TeOpeTI/I‘-IeCKI/Iﬁ MHUHUMYM», T.€C. OTBCHACT Ha BOIIPOC

0a30BOT0 YpOBHSI M 3HA€T OCHOBHBIC TOHSTHS, COOTHOIICHHS | 5-14 0a30BbIi
(6e3 BbIBO/IA), HA3BAaHUE M (PU3UYECKHIT CMBICI BEJHUHH.

He MoxxeT oTBETUTH Ha OOJTBITUHCTBO BOMPOCOB 0A30BOTO 0-4 HEJIOCTATOYHbIN
YPOBHSI.

OcoOeHHOCTH aTTecTallii WHBAJIHMIOB W JIMII C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU
310pOBbsl 0003HAYEHBI B paboyel mporpaMMe AMCHUIUIMHBL (MOIYJIS).

Paznen 3 «KKBanToBasi Teopusi», 6 cemectp

[IpomexxyTouHast arTecTanusi IpOBOJUTCS B popMe dK3aMeHa B JIBa dTara.

Ha nepBom 3Tamne CTyIeHT BBINOIHAET TecT U3 5 Bonpocos. [IpogomxurensHocts — 20
MUHYT.

Ha BropoM »5Tame cTyaeHT OTBe4aeT Ha BOMNPOCHl 3K3aMEHAIMOHHOTO OuieTa.
OK3aMEHAI[MOHHBIM OWUJIET CONEpXKUT JBa TEOPETHUYECKHMX BONpoca U 3aaady. Bpewms
NOATOTOBKM K OTBETy Ha Bompochl Omnera — 60 MuHYT. Bo Bpems MOIrOTOBKHM MOXKHO
UCIIOJIB30BATh CIIPABOYHBIE MATEPUAIIBI.

MaxkcuManbHbIil 0alll 3a TMOCelleHHe JIeKIMOHHBIX 3aHATHH — 1 Oami, 3a mocemieHue
MPAKTUYECKUX 3aHATUHN — 1 Ga.

3aJIaHI/ISI K MPAKTUYCCKHUM 3aHATHUAM CTYACHTHI BBIIIOJIHAIOT B TCUCHHUE CEMCCTpa Ha
NPAaKTUYECKUX 3aHATUSAX U B (OpPME CAMOCTOSTENBHOW pabOTHl. 3a/lauu CrpyNIupoOBaHbI 110
TeMaM TPaKTUYECKUX 3aHATHH. MakcuManbHBIM Oamur 1o pe3yiabraraM paboThl  Ha

NPAaKTUYECKUX 3aHATUAX — 24 GalIoB.

Taxxke B TeUeHHE ceMecTpa MPOBOIUTCS OIHA KOHTpOJIbHas pabdoTta. Ha koHTpoibHON padoTte
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Bepcus noxymenra - 1 cTp. 63 IlepBbIii 3x3eMILIAP KOITA Ne

CTYIEHTY MpeJiaracTcs PemuTh 3 3a1a4d. MaKCHMaJIbHBIA 0al1 32 KOHTPOJIbHYIO padoty — 9
0aIoB.

Kpureprnu onieHuBaHUsS KOHTPOJIBHOM PabOTHI:

XapaKkTepUCTUKH OTBETA bamiel YpoBeHb OCBOCHUS IPOBEPSIEMBIX KOMIICTCHIIUI
[TpaBWIIBHO ¥ ¢ TIOSICHEHUSIMU PEIIEHBI TPH 3a1a9u 9 BBICOKHI1

Pemmens! Tpu 3a1a4m, HO €CTh OIIMOKHU 8-7 CpeIHUIMA

[TpaBWIIBHO ¥ ¢ TIOSICHEHUSIMU PEIIEHBI JBE 3a1a49u 6

Pertiensl aBe 3ama4n, HO €CTh OIIMOKHU 5-4 0a30BEIid

[IpaBuibHO pemieHa ofHa 33j1a4a 3

YacTHyHO pellieHa OIHa 3a/1ada 2-1  HemoCTaTOYHBIN

Takum 00pa3om, 3a paboTy B ceMeCTpe CTYIEHT MOXKET MOIYyYUTh MakcuMyM 60 6asuioB.

Eciau ctyaeHT 3a Bpemst paboThl B ceMecTpe Habpasn MeHee 25 0ayuioB, Uil HEro 3K3aMeH
HPOXOJMT B J[Ba 3Tara; eciu 25 6ayuioB U 0ojiee — TOJILKO BTOPOH ATall B MUCbMEHHO-YCTHOM
dbopme mo Guneram.

Ha nepBoM 3Tamne 3K3aMeHa CTYJEHT BBINOIHAET TeCT U3 5 BOnpocoB. IIpoJomKuTebHOCTD —
20 muHyr. KpuTepum oneHuBaHHMS TecTa: KaXKABIH NpPaBUIBHBIA OTBET — 6 Oama.
MakcumanbHoe konuuecTBo 6aioB — 30.

Orneska 3auTeHo Hezaureno
Bauel 30-18 Gamr 12-0 6annoB
YpoBeHb OCBOCHHMSI MPOBEPSEMBIX KOMITETESHITUI 0a30BBbIid HEIOCTATOYHBIN

HpI/I OICHKC 3a TECT HC3AYTCHO 3a 3K3aMCH CTYACHT I1O0JIY4aCT OUCHKY HCYAOBJICTBOPUTCIIBHO.

BTopoii 3Tan 3x3aMeHa: B Ouiere J[Ba TCOPETUYECKUX BOIIPOCa M OfHA 3aja4a. Ecnu cTymeHT
3a BpeMmsi paboThI B cemecTpe Habpan 55-60 6amioB, 0H OCBOOOXKIAETCS OT PEIICHUS 3a1a491 Ha
IK3aMEHE.

MakcumanbHbBIN 0aut 3a OTBETHI 1Mo Owmtety — 40 6amioB.

Kpurepun onieHMBaHUS TEOPETUYECKUX BOIPOCOB!

XapakTepUCTUKHU OTBETA baer YpoBeHb
OCBOEHUSA
IIPOBEPSAEMBIX
KOMTICTEHITHI

OtBetmnn Ha  00a Bompoca  Ouiera, BOCHPOHU3BEIS
COOTBETCTBYIOIIME MAaTeMaTHYECKUE BBIKJIAJAKH M JIOTUYCCKHE
paccyxaeHusi, 3aJja4a MOJTHOCTBIO PelIeHa, CTYISHT npaBuibHO | 35-40 BBICOKUU
000CHOBBIBAET TIPUHSATHIC peIIeHHS. Bo3moxHBI
HECYIIECTBEHHBIC OIMNOKH.

CryneHT TBepAO 3HAET MaTepuai, TPaMOTHO U IO CYIIECTBY

25-35 CpenHui
U3JaraeT €ro, HO NpH 3TOM JONYCKAIOTCS HErpyOble OIIMOKH
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Bepcus noxymenra - 1 cTp. 64 IlepBbIii 3x3eMILIAP KOITA Ne

npu BbIBOJE (GOpPMYN M PEIICHUU 3aJadd WM OTCYTCTBHUE
HEKOTOPBIX 3JIEMEHTOB BBIBOJIA.

3Haer ((TeOpeTI/ILIeCKI/Iﬁ MHHUMYM», T.C. OTBCYACT Ha BOIIPOC
06azoBoro YPOBHA M 3HACT OCHOBHBIC IMOHATHUA, COOTHOUICHUA

. 10-20 0a30BbIN
(6e3 BBIBOMA), Ha3BaHHWE M (PU3MUYECKHI CMBICI BEIUYUH I10
JPYTMM BOIIPOCOB OUJIETA.
He MoxeT oTBeTHTH Ha BOPOC Ha30BOTO YPOBHS 0 HEJI0CTaTOYHBII

[Ipr mojBEenEHUN WTOTOB YUYUTHIBAIOTCS PE3yJbTAThl TEKyIIe arrectanuu. llomydeHHbIe 3a
TEKYIIYI0 aTTECTAIMI0 0aJUTbl CyMMHUPYIOTCS ¢ OayyiaMH, TIOJTYYSHHBIMHU 32 KaKIBIH 3Tl MpH
MPOXOXKJICHUU TIPOMEKYTOUYHON aTTeCTAINU:
Kpurtepuu orieHUBaHHS YK3aMeHa:

0-50 6anoB - HEYIOBIETBOPUTENHHO (2);

51-70 6amnoB - yAOBIETBOPUTENHHO (3);

71-90 6aoB - xoporio (4);

91-100 6amoB - oTyIH4YHO (5).

OcoOeHHOCTH MPOBECHUH MPOIIEAYPhI OLIEHUBAHUS PE3YIBTATOB 00yUEHUSI HHBAIHIOB
U JIUIl C OTrPAaHUYCHHBIMA BO3MOXKHOCTSMH 370POBbsS O0O3HAa4YeHBI B paboueil mporpamme
JUCUUIIIIMHBI (MOYJIS).

Pa3nen 4 «TepmoaguHamuka u craTucTudeckas pusukay», 7 cemectp

[IpomexxyTouHast arTecTanust IpOBOJUTCS B (popMe dK3aMeHa B JIBa dTara.

Ha mnepBoM »drTame CTyIEeHT BBIIOJHSAET KOMIBIOTEpHBIM TecT u3 10 Bompocos.
[TponomxurenbHOCTh — 20 MUHYT.

Ha BropoM »5Tame CcTyAeHT OTBeYaeT Ha BOIPOCHl 3K3aMEHALMOHHOIO Owuera.
DK3aMEHAIIMOHHBIA OWJIET COACPKUT JIBa TEOPETHMUECKHUX BOMpoca M 3adady. Bpewms
HNOATOTOBKM K OTBETy Ha Bompochl Omnera — 60 MuHYT. Bo Bpemsi MOITOTOBKM MOKHO
WCITOJIB30BaTh CIIPABOYHBIE MATEPHUAIIBI.

MaxkcuMalbHEIH Oallll 3a MoCelmeHHe JEeKIHOHHLIX 3aHATHii — 6 OaioB, 3a
noceuleHue NPaKTHYECKUX 3aHATHIl — 3 Oasuia.

3a)IaHI/I$[ K HpaKTquCKI/IM 3aHATUAM CTYJIGHTBI BBITIOJIHAOT B TCUCHUC ceMeCTpa Ha
MPAKTHYECKUX 3aHATUSAX U B (POpME CaMOCTOSTENBbHON paboThl. 3aauu CrpyMIUPOBAHBI 11O
TEMaM HpaKTI/I'-IeCKI/IX 33H$ITI/II>1. B TCUCHUC ceMeCTpa CTYJIeHT JOJIDKECH caaTrb OTYET 110 Ka)K)IOﬁ
teMe. OTUeT MO TeMe CUMTAETCS CAAHHBIM BOBPEMS, €CJIM OH C/IaH B TEUCHHE MecsIla Mocie
I/I?)y‘-IeHI/Iﬂ TEMBbBI Ha HpaKTI/I‘-IeCKOM 3aHATHUHA. OT‘IGT n0)1pa3yMeBaeT pemeHHe 3a1a4 U3
Hpe,Z[.HO)KeHHOFO CIINCKa 3aJa4 " yMCHI/Ie O6’b$ICHI/ITI> X0 peH_IeHI/ISI 1-2 3a1a4 U3 TCMBI.
MakcumanbHbBIN Oa 3a cady Bcex TeM — 42 0asioB.

Kputepuu onieHnBaHUs OTYETA 110 TEMAM NMPAKTUYECKUX 3aHITHIA:
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MHMNHOBPHAYKU POCCUN
denepanbHOE TOCYIAPCTBECHHOE OIOIKETHOE 00Pa30BaTeIbHOe
YUPEXKIAEHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreensliii yausepeurer» (PI'EOY BO «Uenl V)

dusnyeckuit GpakyabTeT
Kagenpa obrueii u Teoperndeckoit pu3nku

®DOoHJ OLIEHOYHBIX CPECTB M0 AucuuILIHHE «TeopeTndeckas (HU3HKa» M0 HAMPABICHHIO TTOJTOTOBKH
22.03.01 «MarepralioBeJICHUE U TEXHOJIOTUH MATEPUAIOBY HANTPABICHHOCTH DHU3HKO-XMMHUS MPOIECCOB U MAaTEPHAIIOB

®I'BOY BO «Yenl ' Y»

Bepcus noxymenra - 1 cTp. 65 IlepBbIii 3x3eMILIAP KOITA Ne
Onenka OtinyHO Xopo1o Ynosnersopureis | HeynosineTBopuTenbHO
HO
Xapakrepuctuku | Pemeno > 80% | Pemeno >80% | Pemeno <80% 3aia4yu He pereHbI
OTBETa 3a7a4, OTYET CAAH | 3ajJa4, OTYeT |3a;ad, OTYET ClIaH
BOBpEMS CJllaH He HE BOBpEMS
BOBpEMsI
Baier 6-7 OaiioB 3-5 OamnoB 1-2 Gamna 0 GasioB
VYpoBeHb BBICOKHI cpeaHui 0a30BbIN HEIO0CTaTOYHBIN
OCBOCHHUS
MPOBEPSAEMBIX
KOMIICTCHITAM

Taxxe B Te4eHHE CEMECTPA IPOBOAUTCA OHA KOHTPOJIbHAsL padoTa 1o paszaenam «BseneHue.
Hauana tepmonunamuku» u «Mertoasl TepMoaHaMUKUY. Ha KOHTposbHOI padoTe CTyAeHTy
npeaaraeTcs peiuTh 3 3a1a4u. MakcuMabHbIN 0ai 3a KOHTPOJIbHYIO paboTy — 9 Gaiios.

Kpurepuu onieHuBaHMsI KOHTPOJIBHOM pabOTHI:

XapakTepuCTUKU OTBETA Bamsl YpoBeHb OCBOCHUS

MIPOBEPSAEMBIX
KOMITCTEHITUI

[TpaBWIIBHO ¥ C TTOSICHCHUSIMH PEIICHBI TPH 33 1a9H 9 BBICOKHIT

Periens! Tpu 3a1a4u, HO €CTh OMIMOKH 8-7 .

[TpaBMIIBHO ¥ C TTOSICHEHUSIMH PEIICHBI JIBE 3a71a91 6 cpednit

Pertiensl 1Be 3aa4n, HO €CTh OIIHOKHU 5-4 .

0a30BEbIH
[TpaBuiibHO perieHa oiHa 3aja4ya 3
YacTuyHO pelieHa oJiHa 3ajada 2-1 HEIOCTaTOYHEIN

Taxum 06pa3om, 3a paboTy B ceMecTpe CTYACHT MOXKET MOITYYUTh MakcuMyM 60 GaiioB.

Ecnu ctyneHT 3a Bpemsi paboThl B cemecTpe HaOpan MeHee 25 0aiioB, JUIsl HETO IK3aMeH
NPOXOJUT B J[Ba 3Tara; eciu 25 6auioB u 6osee — TOIbKO BTOPOM 3Tal B MUCbMEHHO-YCTHOU

dbopme 10 OGrteTaMm.

Ha nepBoM 3Tamne 3x3amMeHa CTyIEHT BBITOJIHSET TeCT U3 10 Bormpocos. [IpogomkuTenbsHOCTh
— 20 munyr. Kpurepunm olLeHUBaHMS TecCTa: KaXAbI INpaBUIBHBIA OTBeT — 3 Oaia.
Makcumanbaoe konumdectBo 6aminoB — 30. UToObl TecT ObUT 3auTeH, CTYASHT JOJKEH IaTh
IIPaBWJIbHBIE OTBETHI MO KpaiiHel Mepe Ha 6 BompocoB u3 10. Ecim Tect He 3a4reH, TO 10

BTOPOro oTara 3Kk3aMCHa CTYACHT HE JOIMYCKaCTCs.

Orenka

3auTeHo

Hezaureno

bamner

30-19 6amn

18-0 6amnoB
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Bepcus noxymenra - 1 cTp. 66 IlepBbIii 3x3eMILIAP KOITA Ne

YpoBEeHb OCBOEHHS TPOBEPSEMBIX KOMIIETCHIIUI 0a30BbII HEJI0CTAaTOYHbIN

Bropoii 3Tan 3x3aMena: B OMIIeTe J1Ba TEOPETHUECKHUX BOIpoca (OIWH M3 0a30BOTO YPOBHS,
BTOPOl — W3 MPOJBUHYTOTO YPOBHS) M OAHA 3amada. Ecim cTyaeHT 3a Bpemsi paboThl B
cemecTpe Habpan 55-60 6auioB, OH OCBOOOKIACTCS OT PEHICHUS 33/1a41 Ha SK3aMEHE.
MakcumanbHbIii 0asut 3a 0TBETHI Mo Ouiety — 40 6aos.

Kpurepun onieHMBaHUs TEOPETUYECKUX BOIIPOCOB!

XapaKTepuUCTUKHU OTBETA banmer YpoBeHb
OCBOCHMS
IIPOBEPSEMBIX
KOMITETCHIIU I

OTtBeTnI Ha 00a BOIIpOCa 6I/IJ'IeTa, BOCIIPOU3BCOs
COOTBCTCTBYIOIIIUC MATCMATHYCCKUC BBIKIIAAKU W JIOTHYCCKUC
pacCyKacHu:, 3ajada MMOJHOCTBIO PCIICHA, CTYACHT IIPABUJIIBHO 35-40 BBICOKHMH
00OCHOBEIBACT IIPUHATBIC peuicHus. Bo3MmoxHBI
HCCYHICCTBCHHBIC OIIINOKH.

CryneHT TBepAO 3HaeT MaTepHual, TPaMOTHO U IO CYIIECTBY
u3jaraeT ero, HO MpH 3TOM JOMYCKAIOTCS HErpyOble OIIMOKH

25-35 CpenHuit

npu BBIBOJC (GOPMYNT W PEIICHUW 3aa4dl WA OTCYTCTBHUE
HEKOTOPBIX DJIEMEHTOB BHIBOJIA.
3HaeT «TEOpPETHUYECKH MUHUMYM», T.€. OTBEYaeT Ha BOIPOC
0a30BOr0 YPOBHS M 3HACT OCHOBHBIC IMOHSTHUS, COOTHOIICHHS .

N 10-20 0a30BBbIid
(6e3 BBIBOAA), Ha3BaHWE W (DU3MUECKUN CMBICT BEJIMYUH IO
JPYTMM BOIIPOCOB OUJIETA.
He moxeTt oTBeTUTh Ha BOpoc 0a30BOTO YPOBHS 0 HEIOCTATOYHBIN

[Ipyu mojBeneHUM WTOTOB YUYUTHIBAIOTCS Pe3yJbTaThl TeKylle atrectanuu. [lomydeHHble 3a
TEKYIIYI0 aTTECTAIMI0 0aJUTbl CyMMHUPYIOTCS ¢ OayilaMH, TIOJYYeHHBIMA 32 KaXKIBIH ATaIl TpH
MPOXOXKJICHUN POMEKYTOUHON aTTeCTallUu:
Kpurepun onieHnBaHus SK3aMeHa:

0-50 GanoB - HEYIOBIETBOPUTENHHO (2);

51-70 GamtoB - yIOBICTBOPUTEIBLHO (3);

71-90 6annoB - xopotio (4);

91-100 6amnoB - OTIAMIHO (5).

Oco0eHHOCTH MPOBEJCHUH TIPOIIEIYPHI OIICHUBAHUS PE3YJIbTATOB O0YyUEHUS HMHBAIHJIOB

U JIUI[ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbS 00O3HaYeHBI B paboueil mporpamme
JTUCIUATIITAHBI (MOTYIIA).

YpoBHH cHOPMUPOBAHHOCTH KOMIIETEHIIHH ONPENENIIETCs CISAYIOINUM 00pa3oM:

1. Beicokuii ypoBeHb c(pOPMUPOBAHHOCTH KOMIIETEHIIUH COOTBETCTBYET OLIEHKE OTIMYHO:
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npeanosnaraeT (GpopMUpOBAHHE KOMIIETEHLMH Ha BBICOKOM YPOBHE: CTYAEHT CBOOOJHO
BJIaJIe€T OCHOBHOM TEPMHUHOJOTHEH M MOHATHWHBIM alllapaToM TEOPETUUYECKON (U3MKH,
YTO TMO3BOJIAET (OPMYIUPOBATH BBIBOJBI M Y4acTBOBaTb B JUCKYCCHM 10 Y4E€OHBIM
BOIPOCAM JIaHHOW JMCHUIUIUHBI; TOJHOCTBIO C(OPMHUPOBAHO yMEHHUE MPHUMEHSThH
HOJY4YEHHYIO TEOPETUYECKYI 0a3zy Ui peIIeHUs KOHKPETHBIX MPAKTUYECKHX 3a/1ad U
YBEPEHHO BJIAJICTh HABBIKOM HX PEIICHMS;

2. CpenHuil ypoBeHb COOTBETCTBYET OLICHKE XOPOILO:
npeamnonaraeT (OopMHUpPOBaHHE KOMIIETEHIMH Ha CPEOHEM YPOBHE: CTYIEHT XOPOUIO
BJIaJIeeT OCHOBHOM TEPMHUHOJIOTHEH W MOHATUHHBIM alaparoM TEOPETUYECKOW (HU3HUKH,
c(OpMHPOBAHO YMEHHE TMPHUMEHATh MOJYYCHHYIO TEOPETHYECKYI0 0a3y Ui penieHus
KOHKPETHBIX NPAaKTUYECKUX 33734 W BJIaJeThb HaBbIKAMU pELIeHHs 0a30BbIX 3ajay IO
TEOPETUYECKOH (PH3HKe;

3. ba3oBblif ypoBeHb COOTBETCTBYET OLICHKE Y/IOBJIETBOPUTEIBHO:
npeamnonaraeT (GpopMHUpOBaHME KOMIIETEHIM Ha HA4YaJlbHOM YPOBHE: CTYACHT 3HAeT
«TEOPETUYECKUI MUHUMYM» M HEJOCTATOYHO BJaJIeeT METOAAMHU pelleHHs 0a30BbIX 3a]1a4y
10 TEOPETUYECKON (pr3HKe;

4. Hu3zkuii ypoBeHb COOTBETCTBYET OLIEHKE HEYIO0BIETBOPUTEIBHO!
CTYZICHT HE BJIaJIC€T OCHOBHOM TEPMUHOJIOTMEN U MOHATUIHBIM aIlllapaToM TEOPETUYECKON
(Gu3uKy; He BaJieeT HaBbIKaMU pelIeHus: 0a30BbIX 3a/1a4 110 TEOPETUUECKON (hU3HKe.
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22.03.01 MarepuanoBeneHne W TEXHOJOTHH MATEPHAJIOB, HANPABJEHHOCTh (mpoduan) «Pusuko-
XHMHS mpoueccoB M MarepuanoB»y, ®OC no nucuuniune «Teoperumueckas ¢puzuka», 2024 roa
Habopa, ouHas popma oOyueHust

@DoH/1 OLIEHOYHBIX CPEACTB JUCHMILTUHBI (MOAYJIs1) 0100pPEeH U PEKOMEH/I0BaH:

[IpopekTop mo yueOHo# paboTe yTrBepxaeHo 21.02.24 A.A. CanamaToB

Y4eHBIM COBETOM (PU3UIECKOTO (PaKymbpTeTa

[Iporokon 3acenanus Ne 08 ot 25.01.2024

[Ipencenarens YueHoOro cosera

¢usnyeckoro QakympTera COTJIACOBaHO M.A. 3arpebun

3acenanuem kadenpsl odieil u Teoperudeckoii puznKu

[IpoTokon 3aceqanus Ne 05 ot 18.01.2024

3asenyromuii kadeapoit COIJIaCOBAaHO A.E. Maitep

ABTOpBI (COCTaBUTEIIH ) M.JI. Munnep
C.H. 3amo3mpa
O.B. EpetrnoBa

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal'V» ot «13»
anpens 2021 r. Ne 247-1



