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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 I'oTOB K pacyeTHO-3KCIEPUMEHTATHPHOMY aHAIM3y OCOOCHHOCTEH HU3KOTEMITEPaTYPHBIX
IIPOLIECCOB
NJI-2 Bnaneet MeTogamMu U MOAX0IaMU OMUCAHUS TEIIOPU3NYECKUX MTPOLECCOB MPU HU3KUX
TEeMIIepaTypax B YCTAHOBKAX CHEIUAIbLHOTO HA3HAYCHUS

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. [IpencraBieHne OJHOTO U3 METOJIOB IMOTYYCHHS HU3KUX TEMIIEPATYP C COOTBETCTBYIOIICH
pacyeTHOU OIeHKOH ero Bo3moxkHocTel (Pedepar)
2. Pacuer mapameTpoB cBepXInpoBoasmux karymiek (PacuetrHo-rpaduyeckas pabora)

Dopma peanuzaruu: [Tucemennas pabota
1. Pacuet k03¢ GUIMEHTOB OTpakeHUs 3ByKa OT IPaHUIIBI pa3zerna (as: )KUAKOCTH - map
(KonTpoawsHas pabora)
2. Pacuer MOMEHTOB HepaBHOBECHBIX (DyHKIUH pactipenencaus (KonTponbaas padoTa)
3. Pacuer Teruioemkoctu kpucramnndyeckux ten (KontponbHas paboTa)

®dopma peanusaiuu: Y cTHas popma
1. Onucanue KOHAEHCUPOBAHHBIX Cpea: napaMeTpsl U KoHueniuu (Komnoksuym)
2. OcHOBHBIE TIOJIOKEHUSI KUHETUYECKOW TEOpUU ra3oB. YpaBHeHue bonbiimana
(KonmnokBuym)
3. [IpyHUIMIIBI KBAHTOBOW MEXAaHUKH U KBaHTOBOH cratucTuku (KosmokBuym)

BPC aucuuniavHbl

6 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS  yCHeBaeMOCTH IO
AUCUHHUILIHHE:

KM-1 IlpuHuuMb KBAaHTOBOM MEXaHUKU U KBaHTOBOM craTUCTUKU (KoiokBuym)

KM-2 Onucanue KOHJEHCHPOBAaHHBIX Cpell: mapameTpsl 1 KoHlenuuu (Kommoksuym)

KM-3 Pacuer Terutoemkoctn kpuctammndeckux e (KonTposbHas padoTa)

KM-4 Pacuer mapameTpoB CBEpXIpOBOAIMX KaTymiek (PacueTHo-rpaduueckas padbora)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOIbHBIX MeponIpusATHil, %o

Pasnen nucruniinHeel Nunexc KM-1 | KM-2 | KM-3 | KM-4
KM:




| Cpox KM: 4 8 12 15
OCHOBBI KBAHTOBOW MEXaHHUKH U (PU3UKU
KOHJECHCUPOBAHHBIX CHCTEM
OCHOBBI KBAaHTOBOM MEXaHUKHU M KBAHTOBON CTaTUCTUKU +
[TpuHIUIB! GU3UKU KOHACHCUPOBAHHBIX CUCTEM + + +
OCHOBBI (PU3HUKH CBEPXIIPOBOIUMOCTH + +

Bec KM: 15 25 25 35
7 cemecTp

Hepeqenb KOHTPOJIBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIEIo KOHTPOJIsA ycneBaeMoCcT mo

AUCHUILINHE:

KM-3 OcHOBHBIE TIOJIOKEHUSI KHHETHYECKON Teopuu TazoB. Y paBHeHnue bonpumana (Kommoksuym)

KM-4 Pacuer MOMEHTOB HepaBHOBeCHBIX (yHKIMI pacnpenenenus (Kontponbnas padora)

KM-5 Pacuer k03¢ (HUIIMEHTOB OTpakeHUs 3ByKa OT TPaHUIIBI pasnena ¢a3: )KUIKOCTh - rap
(KonTpoawsHas pabora)

KM-6 IIpencraBieHne 0 JHOTO U3 METO/IOB MOIYYEHHUS HU3KUX TEMIIEPATYP C COOTBETCTBYIOIIEH

pacyeTHON OIleHKOH ero Bo3mMoxkHocTel (Pedepar)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Beca KOHTpOJIBHBIX MeponpUsITHil, Yo
N —— WNnupexe KM- | KM- | KM- | KM-
KM: 3 4 5 6
Cpok KM: 4 8 12 15
OnemMeHTbl GU3NYECKON KHHETHKH, POLIECCHI TEPEHOCa,
(u3nUecKrue OCHOBBI NOJIyYEHHsI HU3KHX TeMIEepaTyp
OneMeHThl GU3NYECKON KHHETUKU + +
OCHOBBI (PU3MKH CBEPXTEKYUECTH U Ipolecchl nepenoca B He-1l +
®uznyecKkue OCHOBBI OXJIAKICHUS U MOJIY4YE€HUsT HU3KHX 4
TEMIEPATYP
Bec KM: | 20 25 25 30

BPC xypcoBoii padoTbei/mpoexkra

6 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH IO KYPCOBOil

padore:

KM-1
KM-2
KM-3
KM-4

[IpoBepka BBITTOTHEHHUS 3aJaHUS
IIpoBepka BBIIOJIHEHUS 3aJaHUS
IIpoBepka BBITTOJTHEHHUS 3aJaHUS
IIpoBepka BBIIOJIHEHUS 3aJaHUS

Bujx npomexxyTouHnoii arrecranmu — 3amura KP.

Beca KOHTPOJIBHBIX MepONpUTUH, %o
Hunexc KM- | KM- | KM- | KM-

Pasgen nucHuuiMyel

4



KM: 1 2 3 4

Cpox KM: 3 6 8 12
O3HaKOMJICHHE C 33J]aHUEM Ha MIPOEKT, C METOIUICCKUMHU
YKa3aHUSIMH, aJITOPUTMOM IPOEKTUPOBAHUS U XapaKTEPUCTUKON +
HCXOJIHBIX JAHHBIX KYPCOBOT'O MPOCKTA
Pacuer mapameTpoB CBEpXIPOBOIAIICH KATYIIKK U KPHOCTATa +
Ol1leHKa reOMETPHYECKUX Pa3MEPOB KPUOCTATA IS +
CBEPXITPOBOISIIIIET0O MArHUTA
BoimosHeHue YepTexa 00IIero Buaa CBEpXIpOBOISIIETO MArHUTA B 4
KPHOCTATe

Bec KM: | 10 30 35 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHIIUU pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE
[1K-2 N/I-2nx-2 Bmageer | 3uars: KM-1 I[IpuHiumbl KBAHTOBOM MEXaHUKHU U KBAHTOBOM CTATUCTUKHU
METOJAAMM M  TOJAXOJAaMH | OCHOBHBIE METO/bI (KomnokBuym)
ONMCAHUSA ONMCaHUS KM-2 Onucanne KOHIEHCUPOBAHHBIX CPEl: TapaMeTPhbl U KOHIEMIIUN
TerI0(QU3NIEeCKUX KOHJICHCHpOBaHHBIX cucteM, | (KommokBuym)
MPOLIECCOB  NPU  HU3KUX | B TOM YHCJIE KBAHTOBBIX KM-3 Pacuer Terioemkoctu kpuctaimmyeckux Ten (Kontposnbhas pabora)

TEMIICpATypax B YCTaHOBKAX
CIICHHUAaJIbHOI'O HAa3HAYCHU A

JKUOKOCTEN

CTIOCOOBI pacyera MpoIeccoB
MepeHoca B yCIOBHSIX
CYILIECTBEHHOM
HEPaBHOBECHOCTH
MIPUHIIAITEl KBAHTOBOM
MEXaHHUKHU ¥ KBAaHTOBOM
CTaTHCTUKH

YMeTs:

HCIIOIB30BaTh CIIPABOYHYIO
TuTepaTypy Uit coopa u
aHaJM3a JaHHBIX IS
MIPOEKTUPOBAHHUS
OTIpEICIIATH UHTCHCHBHOCTh
HEPaBHOBECHBIX MPOLIECCOB
TEII0-MacconepeHoca
BBITIONTHSAThH PacyeThl
terioMacconepenoca B Hell
OCYILECTBISATH BEIOOD
METO/J1a TIOJTYYSHUS] HU3KUX

KM-4 Pacuet mapameTpoB CBEepXIpOBOAAIINX KaTyliek (PacuerHo-
rpadudeckas pabora)

KM-5 OcHoOBHBIE TI0JIOKEHUSI KHHETHYECKON TEOPUH I'a30B. Y paBHEHHUE
Bbonbimana (KomnokBuym)

KM-6 PacueT MOMEHTOB HEpaBHOBECHBIX (DYHKIIMH pactpeeeHHs
(KontposnbHas pabota)

KM-7 Pacuet k03¢ (UIIMEHTOB OTpaKEHUS 3ByKa OT I'paHUIIbI pasjena ¢as:
*)uakocTs - map (KontponsHas pabora)

KM-8 IlpeacraBienue 0JHOTO U3 METOIOB MOJyUYEHUSI HU3KUX TEMIIEpATyp
C COOTBETCTBYIOIIEH pacyeTHOM OlLIeHKOM ero Bo3moskHoctel (Pedepar)




| Temmeparyp




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

6 cemecTp

KM-1. [IpyHIUNbI KBAHTOBOM MEXaHUKH M KBAHTOBOI CTATUCTUKHU

®opmbl peanauzanuu: YcrHas Gpopma
Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym
Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHHsi KOHTPOJLHOIO MEPONPHUATHS: YCTHBIM ONPOC MO MNPOHJIECHHOMY
MaTepuainy.

KpaTkoe conep:kanue 3a1aHusi:
HOKa3aTI) 3HAHUEC OCHOBHBIX METOJI0B OITMCAHUA KOHI[CHCPIpOBaHHI)IX CHUCTEM, B TOM HUCJIC

KBAaHTOBBIX )KHI[KOCTGﬁ

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3amnaHupoOBaHHbIE pe3yibTathl | Bonpockl/3aganus ajisi IpOBEPKU

00y4eHUs IO TUCIUILIAHE

3HaTh: MPUHIIUTIBI KBaHTOBOI 1.3anumure ypaBuenue lllpeaunrepa u naiite
MEXaHHUKH W KBAHTOBOH CTaTUCTUKU oTpesiesieHUue BOJTHOBOU ()yHKITUU

2.Kak pemaercs ypaBuenue llpenunrepa B 1D-
cily4ae Ui MPSMOYTOIbHOM MOTEHIIMAIBHON SIMbI?
3.YTo Takoe SHEPreTUYECKui CreKTp?

4.YT0 Takoe rapMOHUYECKUIN OCHUIIATOP?

5.Yto Takoe TyHHENIbHBINA Y3PPeKT?

6.Yro Takoe ciuH?

7.CTaTuCcTHKA TOKIECTBEHHBIX YaCTHIL
8.Knaccuueckne u KBaHTOBbIE paclpe/iesieHus
9.11emnplii cIMH U cTaTHCTUKA bo3e-DitHmTeiina
10.Yto Takoe koHaeHcanus bo3e-DiiHiiTeiiHa
11.ITonyuensiii cnul u cratuctuka Pepmu-Jupaka

Onucanue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonneHus 3uanus: OLeHKa "y10BIETBOPUTEILHO" BBICTABIIAETCS
€CIIU 3a/laHU€e NTPEUMYILLIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aJaH1EC BBIITOJIHECHO HEBCPHO UJIU IMPEUMYIICCTBEHHO HE BBIIIOJTHEHO

KM-2. Onucanne KOHIACHCHPOBAHHBIX CPe/l: MapaMeTpPbl 1 KOHUENIIUU

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTus: Kommoksuym

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBeaeHusi KOHTPOJBLHOI0 MEPONPHUATHS: YCTHBIM ONPOC MO MPOWUJICHHOMY
MaTepuainy.

KpaTkoe conep:kanue 3a1aHusi:
HOKaSaTb 3HAHUEC OCHOBHBIX MECTOJ0OB OITMCAaHUA KOHI[CHCHpOBaHHBIX CHUCTEM, B TOM 4HUCJIIC
KBAHTOBBIX JXMIKOCTEH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YyJIbTAThL 06y‘IeHI/IH Bonpocm/3az[aHI/m U IIPOBCPKHU
IO JUCHMITJIMHE

3HaTh: OCHOBHBIC MCTOABI OIMIKUCaHUuA I.I[aTL KJ'IaCCI/I(l)I/IKaL[I/II-O KOHJACHCHUPOBAHHBIX
KOHACHCUPOBAHHBIX CHCTCM, B TOM YHCIIC TCI
KBaHTOBBIX )I(H,Z[KOCTGI;'I 2.YTo onuceIBaeT mapamMeTp BBaHMOHeﬁCTBHﬂ?

3.Uto xapakrepusyeT napamerp ae bpoiinsa?
4.Yro Takoe Temmneparypa JleGas?

5.B uem cocTout puznueckuil cMpICa
napamerpa ze bypa?

6.Yto Takoe KBa3u4acTUIbl?

7.YTo Takoe SHEPreTUUECKUil CIIEKTP
KOHJICHCUPOBAHHOI'O TeJia?

8.Kak npoucxoaur onucanue KonedaHui
KPUCTAJIMYECKON PEIIETKU — OJAMH aTOM B
Aueike?

9.CnexTp KoneOaHuM 1 aKyCTUYECKHE MObI
10.Onucanue xonedaHuil KpUCTAIUIIMYECKON
pELIETKHN — IBa aTOMa B SUEHKe

11.CnexTp KonebaHuit: akyCTHUECKUE U
ONTUYECKUE MO/JIBI

12.Yto Takoe GpoHOHBI?

13.Kak ctpoutcs BKJ1aJ (OHOHOB B
TEPMOJIMHAMHYECKHE CBOMCTBA AUINEKTPUKOB?
14.Yto Takoe 3akoH /lebas u kakoBa
TEIIOEMKOCTh TUJIEKTPUKOB MPU BBICOKHX
TeMIieparypax?

15.410 Takoe poHOHHAS TEIJIONPOBOIHOCTH?
16.910 Takoe BBIPOXKACHHBIN SJIEKTPOHHBIN
ras?

17.Kak onpenensercst IOTHOCTh 3JEKTPOHHBIX
COCTOSTHUI?

18.Kak cTtpouTtcs TepMOIMHAMHKA JIEKTPOHOB,
B YACTHOCTH BBIYMCIISAETCS TEINIOEMKOCTh
AJIEKTPOHHOTO Ta3za’?

19.B ueM 0COOEHHOCTH AJIEKTPOHOB B
KPUCTATINYECKON pereTke?




3annaHUpOBaHHbBIE pe3ynabTaThl 00ydeHus | Bompocsl/3ananus s IpoOBEpKU
10 TUCLUILINHE

20.B yeMm coctout Teopema bioxa s
AJIEKTPOHOB B KpUCTaILie?

21.YTo Takoe s3HEepreTuYeCcKue 30Hb17

22.Yto Takoe 30HHAasI KapTUHA TBEPBIX TN U
KJ1accuUKaLUs TEJ 10 30HHON KapTuHe?
23.Kaxk BbIYHCIISIETCS TETIONPOBOIHOCTh
AJIEKTPOHOB B MeTae?

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku blnoanenus 3Hanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu eblnoanenus 3Hanus: OLUeHKa "Xopouio" BbICTaBISAETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue NPEUMYILIECTBEHHO BHIIIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-3. PacyeT TenjioeMKOCTH KPHCTAJUINYECKUX TeJl

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIBLHOI0 MeponpuaTHA: [[1cbMEeHHOE pelieHre 3a1au.

Kparkoe conep:kanue 3aganus:
PvaCT TCIIJIOCMKOCTH KpI/ICTaJ'IJ'II/I‘-IeCKI/IX TCJI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3aIIaHUPOBaHHbBIE pe3ynbTaThl | Bonpockl/3aganus s npoBepKu
00y4YeHHsI 110 TUCHUTUIMHE

VYMeTh:  UCHONB30BaTh  CIPABOYHYIO 1.PaccuunraiiTe TEMI0EMKOCTh BEIIECTB PHU
auTepatypy i cbopa W aHaIM3a temneparype, paBHoit 0.01 Temnepatypsr [ebas u
JTAHHBIX JUIS1 TPOEKTUPOBAHUS TEIUIOEMKOCTh Npu Temmneparype paBHoit 300 K.
BemectBa 151 pa3HbIX BapHaHTOB:

1) CBunen

2) OnoBo

3) Harpuit

4) JIutuit

5) bepumii

6) AmoMUHUN

7) Menb

10




3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus as npoBepKu

06yquH;1 10 AUCLHUIIIINHE

8) Kpemuunii
9) bop
10) Cepebpo

Onucanue MKAJbI OICHUBaAHUA:

lejeHKa.' «3Ba4YTCHO»

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBJISETCS €CIIU 3aJJaHue
BBITIOJTHEHO MTPABWIIBHO WJIM C HE3HAYMTEIbHBIMU HEJI0YeTaMHU

OL;EHKCZ.' «HEC 3a4YTCHO»

Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHKa "He 3a4TeHO0" BBICTABISIETCS €CIIU
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJaHUIO

KM-4. Pacuer napamMeTpoB CBepXINPOBOASIIIIMX KaTylIeK

®opmbl peanu3anuu: 3aIinTa 3a1aHUSL

Tun koHTpOABLHOr0 MeponpusiTusi: Pacuerno-rpaduueckas padora

Bec konTposbHOro meponpustusi B BPC: 35

IIpoueaypa mnpoBeieHHsi KOHTPOJIBHOIO MepONPHATHSA: 3aluTa 3aJaHus B (opMe YCTHOIO

J0KJ1aaa 1 OTBETOB Ha BOIIPOCHI.

KpaTkoe conep:kanue 3a1aHusi:

Pacuer napameTpoB CBEPXIIPOBOASIINX KATYIIEK

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE Bomnpocel/3aganus s mpoBepKu

PE3yIbTAaThI O6y‘leHI/IH o
JUCIHHMITIIMHE

YMers: HCIIOJIb30BaTh
CIIPaBOYHYIO JINTEPATypy IS
cbopa 1 aHaIM3a JaHHBIX JUIS
IIPOEKTUPOBAHUS

1.CepxmnpoBosiias KaTynika (COJIeHOUI) UMEET BhICOTY 2D,
BHYTPEHHUH muameTrp al u BHEIIHUI qruaMeTp a2, 9Uciio
BUTKOB paBHO N, Ha OJIMH BUTOK B MPOJOIBHOM (II0 OCH)
CEYEHUH KATYILIKH NPUXOAUTCS €UHUYHAs TUIoaab A.
OOMOTKa BBITIOJIHEHA U3 MaTepuaia, yKa3aHHOTO B TaOJIuIle
Nel, u Haxoautcs B kpuoarente mipu temneparype 7. 1o
00MOTKe IpoTeKaeT TOK BenuuuHoi |. Cuuras, 4yto
HaANpPsKEHHOCTh MAarHUTHOT'O T0JIsl HA BHYTPEHHEN CTOPOHE
KaTymku B 1.4 pa3a (B peaJibHBIX pacueTax 3TOT KO3PPHUIHUEHT
omnpezensercs Ipy MOMOILIN HOMOTpaMMbl) O0JIbIIe
HaANPSHKEHHOCTH IO OCH KaTYUIKH, ONPEAEIUTE 110 3aJaHHBIM
3HAYEHUSIM MapaMeTpOoB, B3AThIM U3 Ta0. 1, mpeneabHOe
3HAa4YeHUE HEU3BECTHOIO apamerpa (0003HAYCHHOTO 3HAKOM
«?7»), IpH KOTOPOM €111e€ COXPAHAETCsI CBEPXITPOBOJISIIIEE
cocrosHue. Temneparypa (paz0Boro nepexojaa U KpUTHUECKast
MHAYKIHS MAarHUTHOTO TIOJIS 1JIS1 PA3IMYHBIX
CBEPXIIPOBOJHUKOB JJISl pa3HbIX BAPUAHTOB IIPUBEACHBI B
Tabs1. 2. [Ipu BbINOSTHEHUH 33/1aHUS CTYEHT MMOTy4aeT
pas3aToyHble MaTepuanbl: Tabuuny 1 u Tabnumy 2.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIMYHO)
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHUE PEUMYIIECTBEHHO BBITTOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

7 cemecTp

KM-3. OcHOBHBIE N0J10:KeHUSI KHHETHYeCKOi Teopuu ra3os. YpaBHenue boibumana

®opmbl peaausanun: YcrHas popma

Tun KoHTpPoJIBLHOr0 MeponpusiTus: Komioksuym

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHs] KOHTPOJbHOIO MEPONPHUATHSA: YCTHBIA ONPOC MO MPOUIECHHOMY
Marepuany.

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
IToka3ath 3HaHUE CITIOCOOOB pacaeTa nmpouecCoB NCPEHOCA B YCIIOBUAX CYIJ_[CCTBCHHOI\/’I

HCPaBHOBECHOCTHU

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3annaHupoOBaHHbIE  pe3ysbTaThl | Bompocsl/3aianus 41 MpoBepKu
00y4YeHHMsI 10 TUCHUIUIMHE

3HaTh: CIIOCOOBI pacuera 1.0npenenenue GyHKIUH pacrpeesieHUst MOJIEKYII raza
IIPOLIECCOB IIEPEHOCA B YCIOBHSAX M0 CKOPOCTSIM
CYIIECTBEHHON HEPAaBHOBECHOCTHU 2.Kakue MoJIeKyJIbl Ha3bIBAlOTCS MAKCBEJIIIOBCKUMH 7

3.IloTeHumanel B3aUMOJIEHCTBUSA: TBEPbIE YIIPYTHE
mapsl, Jlennapa-Jl>xonca Mop3se, Cezepienna
4.0mnpeneneHrie MOMEHTOB (DYHKIIMM pacIipe/lesIeHus 1
MHTErpajla CTOJIKHOBEHUN

5.3aueM Hazo peulaTb KHUHETUUECKOE YPAaBHEHHE
bonsiimana (KYB)?

6.0OCHOBHBIE ATalbl peaTnu3aluy METOAA PSMOTro
yucineHHoro pemenus KYb

7.Cytb H-Teopemsl. CBs3b suTponuu 1 H-¢pyHkunn
8.Pemenne nuHeapn30BaHHON OTHOMEPHOM
CTallMOHAPHOM 3aJjaui O NEPEKOHICHCAIUU

9.Pasmmune B MOCTAaHOBKE 3a71ad JJISI KHHETHYECKOTO
ypaBHeHUs bonbliMaHa Ipy onMcaHUM EPEKOHIEHCAIUT
U TEIUIONepeHoca yepes3 CIoi pa3pesKeHHOro rasa
10.Inddy3ublit xapakrep ucnapenus. OnpeaeneHue
MapaMeTpoB MOTyMaKCBeJUIMaHa, OMKMCHIBAIOIIETO OTOK
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3amnaHupoBaHHbIE  pe3ynbTaThl | Bompockl/3ananus A1 MpoBEpKU

06yquH;1 10 AUCLHUIIIINHE

WCIApUBILUXCS MOJEKYJ. JIMHUS HACBIIIIEHHUS.
Ypasuenue Knaneripona-Kiaysuyca

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanerus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-4. Pacuer MOMEHTOB HepaBHOBeCHbIX GyHKIUH pacnipeaejeHust

®opmbl peaausanun: [lucemennas padbora

Tun kouTposabHOro Meponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHUs] KOHTPOJBLHOIO MeponpusaTHsa: PelieHue 3agad 1Mo MPOHAECHHOMY

Marepuaiy.

Kparkoe conep:kanue 3aaHus:

IToka3aTh YMCHHUE UCIIOJIB30BATh CIIOCOOBI pacucTa MmpouccCCoB MepeHoOocCa B YCIOBUAX
CYHIGCTBCHHOﬁ HEPAaBHOBECHOCTU

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC Bonpocm/:«;anaHHs[ AJIA TIPOBCPKU

pe3yabTaThl O00y4YeHUs IO
JUCLHUTIIINHE

YMers: ONPEIEIATh
MHTEHCUBHOCTh
HEPaBHOBECHBIX IPOLIECCOB
TEIUIO-MacCcoIepeHoca

1.ChopmynupyiiTe cucTeMy ypaBHEHHM, TO3BOJISIONIYIO
ONPEAEINTD BEIUUNHY TEIJIOBOTO IIOTOKA B 33Ja4€ O
TEIUIONEPEHOCE Yepe3 TUIOCKHM CII0H pa3pe’KeHHOro rasa.
CocTosiHHE TOrO ra3a ONUCHIBAETCS YETBIPEXMOMEHTHBIM
JIBYXCTOPOHHHM MaKCBEJTHaHOM ¢ mapameTpamu nl, T1, n2, T2,
3anaya cramoHapHas. MI3BeCcTHBI: TeMIEpaTypbl IOBEPXHOCTEN
T2 u Tx, paccTosiHME MEXAY HUMHU L, MI0oTHOCTH raza BOIM3HU
XO0JIOAHOM moBepxHOCTH ro|X=L. Cunraercs, 4To Ha XOJIOJHOMH
MOBEPXHOCTHU OCYILECTBIISETCS MOJTHAsI SHEPreTHIecKast
aKKOMOJalMs, a Ha Topsdei KodpPHUIUEHT aKKOMOJIAINH,
paccuuThiBaeMblil o 7nao u Tomp pasen 0,6.
2.ChopmynupyiiTe cUCTEMy ypaBHEHHH, O3BOISIOIIYIO
OIPEeNIUTh BEIUUNHY TEIUIOBOTO OTOKA B 33]1a4€ O
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOydYeHHUs TIO
JUCITUILINHE

Bonpocsi/3aganus 1iist mpoBepKu

TEIUIONEPEHOCE Uepe3 MIIOCKUM CIION pa3peXeHHOro rasa.
CocrosiHHEe 3TOro ra3a OlHUChIBAECTCSA YETBIPEXMOMEHTHBIM
JBYXCTOPOHHMM MaKCBEJIMaHOM ¢ mapamerpamu N1, T1, n2, T2.
3anaua ctauuoHapHas. MI3BecTHBI: TeMIiepaTypbl HOBEPXHOCTEN
Tz n Tx, paccrosinue Mexy HuMu L, uncno Kuyncena Kn,
OIpPENIETICHHOE 110 XapaKTEpHbIM MapameTpam npu x=0.
CuuTaercs, 4To Ha «TOpsTYe» U «XOJIOJHOW» MOBEPXHOCTSIX
OCYLIECTBIISICTCA MOJIHAS YIHEPreTUYECKask aKKOMOAAIHSL.
3.ChopmynupyiiTe cucTeMy YpaBHEHHIA, TO3BOJISIOIIYIO
ONpEeNIUTh BEIUUNHY JaBICHUS BOJIU3U «TOpsSUeii»
MIOBEPXHOCTHU JJIs 33J1a4M O nepekonaeHcanuu. CoctosiHuE napa
ONUCHIBAETCS YETBIPEXMOMEHTHBIM JBYXCTOPOHHUM
MaKCBEJUTHAHOM C mapameTpamu N1, T1, n2, T2. 3anaga
cranuuoHapHas. M3BecTHbI: TeMIiepaTypa «XO0I0IHON»
IIOBEPXHOCTU X, PACCTOSHUE MEXKIY «TOpAUEH» U «XOJIOAHOW»
MOBEPXHOCTAMH L, yJIeNbHBIN TEII0BOW MOTOK, OJJBOAUMBIH K
«ropsiueil» rpaHule pasnena (a3, a Takke 3aBUCUMOCTh
JABJICHUSI HACBIIIEHUS TTapa oT Temnepatypsl . KoaddunueHTs
KOHJICHCAIINU Ha 00EUX OBEPXHOCTSAX PABHBI €IMHHIIC.
[IpennaraemMslii aaropuT™ JOHKEH OBITH IPUTOJIEH TIPU JTF0O0M
3HayeHuHu yncia Knyncena.

4.Chopmynupyiite CUCTEMY ypaBHEHUH, TO3BOJISIOIIYIO
OIPEAEIUTh BEIMUMHY TEMIEPATYPbl BOJIU3U «XOJIOTHON»
MOBEPXHOCTH IS 337]a41 0 iepekoHaeHcauu. CocTosHue napa
OIMCHIBAETCS YUETBIPEXMOMEHTHBIM JIBYXCTOPOHHUM
MaKCBEJUTMaHOM c mapameTpamu N1, T1, n2, T2. 3anaya
cTarioHapHasi. I3BecTHBI: TeMIepaTypa «ropsiaei»
MIOBEPXHOCTHU T2, pACCTOSTHUE MEKIY «TOPSUYEN» U «XOJIOIHON»
MOBEPXHOCTAMH L, yAeNbHBIN TEIIOBOM MOTOK, OTBOJIUMBIN OT
«XOJIOJJHOM» I'paHMIIbI pa3zena (a3, a Takke 3aBUCUMOCTb
JTaBJICHUSI HAChIIIeHUs Tapa ot Temneparypsl . KoaddunnenTs
KOHJIEHCAllUU Ha 00€UX MOBEPXHOCTAX PaBHbBI €IMHHUIIE.
[Tpenyiaraemslii aITOPUTM JOJKEH OBITH MPUTO/IEH HPH JIIOOOM
3HayeHuu yncia Knyncena.

5.B ogHOMEPHOM 3a/1aue O NEPEKOHACHCALUH, OITUCHIBAEMOM
YETHIPEXMOMEHTHBIM MPUOIHKEHUEM B BUJIE€ JBYXITOTOYHOIO
MakcBeJIMaHa ¢ napamerpamu N1, T1, n2, T2, Heo6xoaumo
OTIPEICITUTE TEMIIEPATypPy I HEKOTOPOH TOUkH X, Tie N1=3n0,
n2=1,5n6, T1=9T6, T2=4T6.

6.B ogHOMEpHOI 3a7a9e 0 MePEKOH ICHCAITNH, OITUCHIBAEMOI
YETBIPEXMOMEHTHBIM MPUOIMKEHUEM B BUE JBYXIIOTOYHOTO
MakcBeJUTHaHa ¢ mapamerpamu N1, T1, n2, T2, HeoOxoamumo
OTIpENIeIUTh TEIJIOBOM MOTOK AJIsi HEKOTOPOH TOUKH X, TJe
n1=4n6, n2=2n6, T1=9T6, T2=4T6.

7.B oqHOMEpPHOM 3a7a4e O MEPEKOHICHCALMH, OITUCBIBAEMOM
YETHIPEXMOMEHTHBIM MPUOIHKEHUEM B BUJI€ JBYXITOTOYHOIO
MakcBeJuIMaHa ¢ mapamerpamu nl, T1, n2, T2, Heobxoaumo
OTpeeNIuTh KOMIIOHEHTHI TeH30pa AaBienus Pyy Pxy mis
HeKkoTopoii Touku X, rae N1=5n6, n2=3n6, T1=4T6, T2=2T0.
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3anjgaHUupOBAHHBIE Bomnpocsi/3aganust 11t mpoBepKU

pe3ynbTaThl OOydYeHHUs TIO
JUCLHUIIIINHE

8.ITomyunTe BBIpaXKCHUE I TEMIIEPATYPHI B 33/1a4€ O
TEIJIOTIEPEHOCE Yepe3 MIOCKHUH CIIO pa3peKeHHOIo ra3a,
COCTOSTHUE KOTOPOT'O OIMHCHIBACTCS YETHIPEXMOMEHTHBIM
JIBYXCTOPOHHMM MaKCBEJUTMAHOM C mapamerpamu nl, T1, n2, T2.
9.ITosyunTe BRIpRXKCHHE TSI YACTHLHOTO TEIJIOBOTO MOTOKA,
MepPeIaBaEMOTO OT «TOPSUYEi» MOBEPXHOCTH K «XOJIOTHOWN B
3aJ1a4e O TEIJIONEePEHOCEe Yepe3 TUIOCKUIA CII0N Pa3pexeHHOTO
ra3a, COCTOSIHE KOTOPOTO OIHUCHIBACTCS YETHIPEXMOMEHTHBIM
JIBYXCTOPOHHUM MaKCBEJIMaHOM ¢ mapamerpamu N1, T1, n2, T2.
10.0O1HOMEPHBIN MOTOK T'a3a, ONMMCHIBAEMbII JUIMIICOUAATbHBIM
pacmpesieieHueM ¢ U3BECTHBIMU NTapaMeTpaMH HATEKaeT Ha
HEMPOHUIAEMYIO TOBEPXHOCTh TBEPAOTO Tela, HMEIOIIYIO
temneparypy Ts . OTpaxkeHHe OTOKA OT 3TON MOBEPXHOCTU
ocymiectBisieTcs o auddysHoii cxeme. Cuntaercs, 4To
HAJICTAIOIIHE MOJICKYJIbI HETIOCPEICTBEHHO MepPel OTPAKCHHEM
MIPUXOJIAT B COCTOSTHUE TEPMOAMHAMUYSCKOTO PABHOBECHS C
rpaHuiiel ¢ paszaena ¢as. Onpenenure MmIOTHOCTh MTOTOKA
SHEPTrUH, MOJIy4aeMOil TBEPIbIM TEJIOM.

11.CocrosiHue raza BOMU3M Mexk(pa3zHO TOBEPXHOCTH
omHChIBaeTCs PYHKIIMEH pacrpeeneHus, IpeCTaBIsIomen
c000#1 KOMOWHAITUIO JBYX TOJTYMAaKCBEILIMAHOB C TTapaMeTpaMu
n0, TO u n1, T1, coorBercTBeHHO. [lonmyunTte BbipaxkeHUE [Tt
OTIpeNieNIeHus TeMITepaTypsl ra3a yepe3 Bennuunsl N0, TO, n1,
T1.

12.1Tpu nruddpy3HOM OTpaKEHUH MOJIEKYII Ta3a OT
HEMPOHUIIAeMON TOBEPXHOCTHU TBEPOTO Tea PYHKIIHS
pacmpeesieHUsT MOJISKYJT IT0 CKOPOCTSIM BOJIM3HU 3TOMH
MOBEPXHOCTH UMEET BHUJI TOJyMaKCBellInaHa ¢ mapamerpamu n(
1 TO 17151 MOJIOKUTENBHBIX CKOpOocTel MoseKyi. [Ipemnoxure
AITOPUTM OTIpeAeTICHUS MapaMeTpoB (HYHKIIUU pacipeeIeHUs
OTPaKCHHBIX MOJICKYJI, €CJTH B MPOIIECCE OTPAKCHUS dSHEPTHUS
Mex(a3zHoH MOBepXHOCTH He Tiepenaercs. 3HaueHuss nl, T1 u
ul cuMTarOTCs U3BECTHBIMH.

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)

Huosienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WJIU IPEUMYIIECTBEHHO HE BBIIIOJIHEHO

KM-5. Pacyer K03()pHUIMEHTOB 0TPaKeHHs 3BYKa OT I'PaHUIbI pa3aena ¢as3:
KMIKOCTD - I1ap

®opmbl peanauzanuu: [lucemMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa mnpoBexeHHsi KOHTPOJbHOIO MeponpusaTHsA: PemieHune 3amady 1o INpOMIEHHOMY
MaTepuay.

Kpartkoe cogep:kanue 3aiaHuA:
Iloxa3aTe yMEeHME BBIIOJIHATE pacdeTsl TeruioMacconeperoca B Hell

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arTaHMpoBaHHBIE PE3YNbTaThl | Bompockl/3aganust ajsi IpOBEPKU
00y4eHUs 10 JUCIUIIHHE

YMeTh: BBIIOIHATH  PAcUEThl 1.ITomyuuTe BhIpaKeHHE 7151 opeiesieHus: koddduimenra
temiomacconepesoca B Hell MIPOXOKIACHUSI 3ByKOBOM BOJIHBI, MAJar0NIei Ha MeX(a3zHyIo
MMOBEPXHOCTD JKUJIKUKA METAJI — IIap U3 mapa

2.ITonyuure BeIpaxeHue ist onpenenenus koddduunenta
MIPOXOXKJICHHUS 3BYKOBOI BOJIHBI, IMAJAr0IIEi Ha MeK(a3HYIO
noBepxHocTh renui Il — map u3 xugkocTu

3.Ilonyunre BeIpaxeHue Uil onpeneneHus koddduunenra
MIPOXOKICHUSI 3ByKOBOM BOJIHBI, MAJAr0NIei Ha MEX(a3zHyIo
noBepxHocTh renui II — map u3 napa

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00bEME WIIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-6. IIpeacraBjieHue 0JJHOTO U3 METOHAOB MOJy4YeHUSI HU3KUX TeMIIepaTyp ¢
COOTBETCTBYIOLIEH PACYETHOMN OLEHKOI ero BO3MOKHOCTEM

®opmbl peanu3anmu: 3alinTa 3a1aHUSA
Tun koHTpoabHOr0 Meponpusitus: Pedepar
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Bec koHTpobHOr0 Meponpustusi B BPC: 30
IIpouenypa mnpoBedeHUs KOHTPOJbLHOro Mepomnpusitusi: IlpoBoanutcs B ¢Qopme KpaTkoro
YCTHOTO TIPEJICTaBICHUS pedepara.

Kparkoe conepxanue 3ajaHus:
IIpencraBienyre 0JHOTO U3 METOJOB IOJYYCHHsI HU3KUX TEMIIEpaTyp ¢ COOTBETCTBYIOILEH
pacyeTHOM OLICHKOM €ro BO3MOKHOCTEN. COIOCTABIEHNE N303HTPOITHOTO U 3309HTAJIBITHOTO
pacuIpeHnii Kak crocoba oxyaxaeHui. J(nana3zonsl TeMmneparyp, moxy4aeMbiX ¢ HOMOIIBIO
KPHUOKHUIKOCTEH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3ammaHupOBaHHBIC PE3YNBTAThl 00y4YeHHs 1O | Bormpockl/3ananus s mpoBEpKU
JUCLHUIIIINHE

YMeTb:  OCYIIECTBIIATH  BBIOOp  MeToJa 1. Tepmomexannuyeckue crocoobl
MOJIyYEHUs] HU3KUX TeMIepaTyp OXJIAKIeHH S

1. UMBosHTpOmHOE pacHIMpeHue

2. AnmabatHoe APOCCETMPOBAHHE
(M303HTANBIIHOE PACUIMPEHUE)

3. OxuaxaeHue ¢ TOMOIIbIO OTKAYKH MapoB
2.MarHuro- u 3JIeKTPOKaJopHyecKue
CIoCcoObI:

1. ApnuabaTHoe pa3MarHMYMBaHUE

2. SlnepHoe pa3MarHUYHBaHHE

3. AnmabaTHoe HaMarHMYMBaHHE
CBEPXIIPOBOIHUKOB

4.  [lenonspusanus IU3JIEKTPUKOB
3.TepMOKBaHTOBBIE CIIOCOOBI:

1. Oxnaxnenue no meroay [lomepanuyka
2. Oxnaxaenue npu pactBopeHuu He3 u
He4

Onucanue MIKAJbI OLlEHUBAHUS :

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISECTCS €CIIN 3aJaHUE
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UeTaMHU

Ouyenka: «He 3a4TCHO»
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIIIOJIHEHO B OTBEICHHBII CPOK HIIM Pe3yJbTaT HE COOTBETCTBYET 3a/IaHUIO

JL1s1 KypcoBOro npoexkrTa/padorsl
6 cemecTp
1. Onucanue KII/KP

KypcoBasg pabora mpenycMaTpuBaeT BBIMOJHEHUE Cleayloumx 3Ttanos: 1. O3HakoMieHHE C
3alaHNEM Ha TMPOEKT, C METOJWYECKHMH YKa3aHWSAMH, aJrOPUTMOM MPOEKTUPOBAHUSA H
XapaKTEepUCTUKOM  HMCXOAHBIX JaHHBIX KypcoBOro npoekrta. 2. Pacuer mapameTpoB
CBEpPXIPOBOANIEN KaTyIIKH U KpuocTtaTta. 3. OLeHKa reOMETpUYECKUX Pa3MepoB KpHOCTaTa JJis
CBEPXMPOBOJIAIIEro MaruuTa. 4. BelnoaHeHue yepTeka oOIIero Biia CBEpXIPOBOISIIETO MarHuTa
B KpHOCTAaTe.
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11. Ilpumepul 3a0anus u memsl padomaol

[Ipumep 3ananust
[IpoexTupoBaHue KaTyIIKH CBEPXIPOBOISIINX MAarHUTOB U OTBETA HA BOMPOCHI

TemaTuka KII/KP:

KM-1. IIpoBepka BbINOJHEHUS 3aJaHUS
Onucanue MKaJbI OCHHBAHUSA

Ouyenka. «3a4TECHO»
Onucanue xapakmepucmuxu 8biNOJIHeHUs 3HaHUs: 3aJaHue MPEUMYIIECTBEHHO BBITIOJHEHO WIIH
BBIIIOJIHCHO B ITOJTHOM 00BbEME

Olz;eHKCl.' «HEC 3a4YTCHO»
Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA. 3aI[aHI/IC HC BBIIIOJIHCHO

KM-2. IIpoBepka BbINOJIHEHNUSs 3aIaHUS
Onucanue MKaJIbl OLeHUBAHUS

Oyenka. «3a4TEHO»
OnucaHnue xapaxmepucmuKu 6bINOJIHeHUs 3HaHus: 3aJaHue TPEUMYIIECTBEHHO BBITTOJIHEHO WITH
BBITIOJTHEHO B ITOJTHOM 00beMe

OueHKCl.' «HEC 3a4YTCHO»
Onucanue XapakmepucmukKu 6blnoJIHEHUA SHAHUA. 38.,[[8.HI/IC HC BBIIIOJTHCHO

KM-3. [IpoBepka BbINOJHEHUS 3a]aHUS
Onucanue MKaJIbl OLCHHBAHUSA

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HaAHUA: 3aJaHUue PEUMYIIECTBEHHO BHITIOTHEHO WU
BBITIOJTHEHO B TIOJITHOM O00BbeMe

OZ/;EHKCZ.' «HEC 3a4YTCHO»

Onucanue XapakmepucmuKku 6blnOJIHEeHUsl 3HAHUA! 3aI[aHI/Ie HE BBIIIOJITHCHO

KM-4. IIpoBepka BbINOJHEHUS 3a1aHUS
Onucanue MKaJIbl OEHNBAHUSA

OyeHka. «3a4TEHO»
OnucaHnue xapaxmepucmuxu 6bINOJIHeHUs 3HaHUs: 3aJaHue TIPEUMYIECTBEHHO BBITTOJIHEHO WJTH
BBITIOJTHEHO B ITOJTHOM 00beMe

Oyenka: «HE 3a4TCHO»
OnucaHue XapakmepucmuKu 6blNOJIHEHUsL 3HARUA! 3a,Z[aHI/Ie HE€ BBIITOJIHECHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

burer 1

1. OcHOBHbIE IPUHIUIIBI KBAHTOBOM MEXaHUKHU; COOTHOILIIEHHE HEONPEIEIIEHHOCTEH,
BOJIHOBasI (DYHKITHUSI, OITMCAHUE COCTOSIHUN

2. Pe3uctuBHOE COCTOSIHUE CBEpXMPOBOIHUKOB Il posa; cTpykTypa u [uHaMuKa BUXpEd
AbGpukocoBa

IIpouenypa npoBenenust
[IpoBoauTCs B BUE YCTHOTO OTBETA HA BOIIPOCKHI OMIIeTa.

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60RPOCOB NPOBEPKU PE3YIbHIAN 06
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-2nk-2 Bnageer Merogamu 1 mo1xo1aMu OMMCaHUS
TerI0(U3NIECKUX MPOIIECCOB MPU HU3KUX TEMIIEpaTypax B yCTAHOBKAaX CIEIHMAIIBHOTO Ha3HAYCHUS

Bonpocel, 3a1anns
1.buner 1
1. OcHOBHBIE IPUHIUIIBI KBAHTOBOI MEXaHUKHU; COOTHOILIEHUE HEOMPEICTICHHOCTEH,
BOJIHOBasI (DYHKITUS, OITUCAHUE COCTOSTHUN
2. Pe3uctuBHOE COCTOSIHUE CBEPXIPOBOAHUKOB Il posa; cTpykTypa u [uHaMUKa BUXpPEH
AbGpukocoBa
2.buner 2
1. CooTHOIIIEHHE HEOTIPEICIICHHOCTEH B KBAHTOBOM MEXaHHUKE
2. SIBneHue NMHHUHTA B CBEpXNpoBoAHUKAX Il posa; onucanne JUHAMUYECKOTO CMEUIaHHOTO
COCTOSTHHSI
3.buner 3
1. BonmnoBas ¢yukius u ypaBuenue lllpenunrepa; onrcanue cocTosSTHUN
U UX 3BOJIIOIMU B KBAHTOBON MEXaHUKE
2. MEeHOMEHOJIOTHYECKIE TEOPUN CBEPXITPOBOIMMOCTH
4.buner 4
1. Onucanue COCTOSHUM B KJIACCUYECKON M KBAHTOBOW MEXaHUKaX
2. CMerraHHOE COCTOSIHHE CBepXMpoBoAHUKOB Il pona
S.buner 5
1. KBanToBas yacTHIla B MPSMOYTOJIbHOM MOTEHIIUATHLHOU IME;
SHEPIreTUYECKUI CIIEKTP
2. Buxpu AGpukocoBa B cBepxnpoBoanukax Il poga
6.buner 6
1. KBaHnToBas yacTuila B mapaboIM4ecKol MOTEHIIMAIBHON sIMe; KBAHTOBBIA TAPMOHUYECKUIN
OCHUJUISATOP; SHEPTETUYECKHUI CIIEKTP
2. Dddext MeiicHepa u ero 00bsICHEHUE
7.buner 7
1. Cnun, npuHnun [Tayny u BUABI KBAHTOBBIX CTATUCTUK
2. ®enomeHoormueckas reopusi ['oprepa — Kazumupa 11st cBepXIpoOBOTHUKOB
8.buier 8§
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1. Yacruuesl ¢ noayuensiM CIMHOM U KBaHTOBas ctatucTuka depmu-/upaxa

2. BricokoTemmnepaTypHasi CBEpXIPOBOJIUMOCTb

9.buner 9

1. T[punnuns! GpU3MKH KOHAESHCUPOBAHHBIX TEJ: KBa3UYACTHUIIBI U
OYHEPIreTUYECKUM CIIEKTP

2. KBanToBaHMe MarHUTHOTO OTOKa U MaKPOCKOMUYECKHE KBAHTOBbBIC SIBJICHMUS

10.buner 10

1. Akyctudeckue (GOHOHBI B KOHACHCUPOBAHHBIX TeIaxX

2. Jluamaraetrusm JlamxkeBeHa u quamarnetusm Jlannay

11.buner 11

1. YacTuiipl ¢ 1eiabiM CIIMHOM M KBaHTOBAsi cTaTUCTUKA bo3ze-DiiHiTelina

2. OnTnueckue (POHOHBI B KOH/IEHCHPOBAHHBIX TEJIaX; 0COOCHHOCTH UX

ASHEPreTUYECKOr0 CIIEKTpa

12.buner 12

1. TeroeMKOCTh TUAJEKTPUKOB U 3aK0H JleOas

2. 30HHas KapTUHA KOHJECHCUPOBAHHOTO TeJIa: METAIUIbL, JUIIEKTPUKHU, TIOTYIIPOBOAHUKH

13.buner 13

1. TTapameTpbl KOHIEHCUPOBAHHBIX TeIl; KIIACCHYECKOE M KBAHTOBOE OMUCAHUS

2. CraTUCTHKA ¥ TEPMOJUHAMHKA JJICKTPOHOB

14.buner 14

1. TemnoeMKOCTh 3JEKTPOHHOTO Ta3a

2. Mukpockonuieckast Moenb cBepxipoBoanumoctu bapauna-Kynepa-Ipuddepa

15.buner 15

1. DnekTpoHBI B KPUCTAJUIMUECKOH perieTke, Teopema bioxa

2. CBepXIpOBOIUMOCTh: OCHOBHEIC OIIBITHEIC (DAKTHI

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Yro Takoe pepmuon?
OTBeTsI:
1) ®epMuoH — yacTHIlA WJIM KBa3UYACTHUIIA C 1IEJIBIM 3HAYCHUEM CITUHA, BHIPAXKEHHOTO B
eAMHUIIAX MpUBeAEHHON ocTossHHOM [1nanka 2) ®epMuoH — yacTuIa WM KBa3U4aCTUIIA CO
3HAYEHHEM CIHHA, CTPOTO PaBHBIM HYIIO 3) DepMUOH — YacTHUIIa UM KBa3UYACTHIIA C
MOJIYLEIbIM 3HAUEHUEM CIIMHA, BBIPAKEHHOTO B €IMHULIAX TPUBEAEHHOM ocTostHHOM [lmanka
Bepnriit otBeT: @epMHOH — YacTHIlA WM KBA3UYACTHUIIA C TIOJIYIEJIBIM 3HAYEHHEM CITHHA,
BBIP@YKEHHOT'O B €IMHUIIAX IPUBEAEHHON NMOCTOAHHOM [1nmanka
2.Yro Taxoe 3¢ ekt MeticHepa?
OTBeTsI:
1) D¢ dexT yacTUuYHOTO BHITECHEHUSI MArHUTHOTO TOJIs U3 00BhemMa cBepXmpoBoaHuKka I poxa 2)
Oddext MeiicHepa — TOTHOE BHITECHEHHE MAarHUTHOTO TOJS U3 00bEMa MPOBOJHUKA TIPU €TI0
Nepexo/ie B CBEPXIIPOBOAsIee cocTosiHUE 3) DP(PeKT 4aCTUUHOTO MPOHUKHOBEHHUS
MarHUTHOTO TIOJISl B BUJIE€ OT/EIBHBIX HUTEH B 00BEM CBEPXIIPOBOTHUKA
Bepnpriii otBeT: Dd ekt MeiicHepa — MOJIHOE BBITECHEHHE MATHUTHOTO TMOJIs U3 00bEMa
MPOBOJHHUKA IIPU €ro MNEPEXOE B CBEPXIPOBOJISIIEE COCTOSIHUE
3.Yto ecth Kyneposckas napa?
OTBeThI:
1) [Tapa »51ekTpOHOB, BOIHOBbIE (PYHKIIMH KOTOPBIX NepekpbiBatoTcs 2) [lapa anekTpoHoB,
HAXOJSAIIUXCS Ha PACCTOSIHUMU, PABHOM JIOHIOHOBCKOM TTyOWHE TPOHUKHOBEHUS 3)
KymepoBckast mapa — CB3aHHOE COCTOSTHUE JABYX JIEKTPOHOB, B3aUMOJCHCTBYIOIINX YEPE3
dboHOH
Bepnsiit otBeT: KynepoBckas rmapa — CBSI3aHHOE COCTOSIHUE IBYX DJIEKTPOHOB,
B3aMMOJICHCTBYIOIMUX Yepe3 POHOH
4.Yto Takoe Buxpb Abpukocona?
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OTBeThI:
1) Ocobas koH(pUTypanusi CHIOBBIX JIUHUNA MarHUTHOTO TOJIsI, OXBATHIBAIOIIETO
CBEPXIIPOBOJIAIINE TOKU B CBepXMpoBoaHUKAX I pona 2) Ocobast KoHPUTypalust CUITOBBIX
JIMHUM MarHUTHOTO TOJIsl, OXBATHIBAIOILIETO CBEPXITPOBO/ISIINE TOKH B CBEpXIIPOBOAHUKAX ]
poaa 3) Buxpp AOprKOCOBa — BUXPb CBEPXIIPOBOJSAIIETO TOKA, IMPKYJIUPYIOIIUNA BOKPYT
HOPMAJIBHOI'O S7Jpa BUXPA, U MHAYLUPYIOIIUA MarHUTHOE T0JI€ ¢ MArHUTHBIM IIOTOKOM
PaBHBIM KBaHTY MarHUTHOTO TOTOKa
Bepnsiii otBeT: Buxph AOpHUKOCOBa — BUXPh CBEPXIIPOBOJISIIECTO TOKA, IUPKYITUP YOI
BOKPYT' HOPMAJIBHOTO siipa BUXPS, U HHAYIUPYIOMINI MarHUTHOE T10JIE ¢ MATHUTHBIM
MIOTOKOM PaBHBIM KBaHTY MarHUTHOT'O MTOTOKA
5.Yto ectb Temneparypa Jlebas?
OTtBeTsI:
1) Temnepatypa [lebast — Temneparypa BeipoxkaeHus Uit hpepmu-rasza 2) Temneparypa [ebas —
TeMIeparypa, Ipyu KOTOpOoil BO30YKIAt0TCsl BCE MOJIbI KOjeOaHui B JAaHHOM TBEPAOM Teuie 3)
Temmeparypa [lebast — Temneparypa BeIpOXKIeHUS s 003e-ra3a
Bepnpsiii otBet: Temneparypa Jlebas — remrepatypa, mpu KOTOpOil BO30YkK1at0Tcs Bce
MO/IbI KOJICOaHUM B JaHHOM TBEPJIOM TeEJIE
6.UTo Takoe BBIPOXKJAECHHbIN ra3?
OTBeTHI:
1) BeiposxieHHBIH Ta3 — ra3, He sSBIJISIONINICS UAcaIbHBIM 2) BeIpoKIeHHBIH ra3 — ras,
JIaBJI€HUE KOTOPOTO HE PaBHO HYJIO IIPU HYJIEBOM TemnepaType 3) BelpokieHHbl ra3 — ra3, Ha
CBOICTBa KOTOPOTO CYIIECTBEHHO BIUSIIOT KBAHTOBOMEXaHUYECKHE 3(D(PEeKThI, BOZHUKAIOIINE
BCJIE/ICTBHE TOXKIAECTBEHHOCTH €0 YaCTHII
BepHnbiii oTBeT: BripokKeHHBIN Ta3 — ra3, Ha CBOMCTBA KOTOPOTO CYIIECTBEHHO BIHUSIOT
KBaHTOBOMeXaHU4ecKue 3(h(heKThl, BOHUKAIOIINE BCIEACTBUE TOKIECTBEHHOCTH €T0
YaCTHII
7.Yto Takoe TyHHEIbHBINA YPPeKT?
OTBeTsI:
1) TyHnHenbHbIN 3P PeKT — Npeo10JIeHne MUKPOYacTUIIeH MOTEeHIMAIbHOrO Oapbepa B ciydae,
Korja e€ MoJHasi SHEePTusi U3MEHseTCs Ipu peoaoaeHnu 0apbepa 2) TyHHenbHbIH 3P PeKT —
PEoA0IeHIE MUKPOYACTUIIEH MOTEHIIMAILHOTO Oaphepa B cilydae, Korja e€ moiaHasi SHeprus
MEHBIIIE BHICOTHI Oapbepa 3) TyHHenbHbIN 2P deKT — npeooNeHne MUKpoYacTUllen
NOTEHLMAIBHOTO Oapbepa B cirydyae, Korja €€ mojiHasi JHEPIrHsl U3MEHSIETCsI IPU MPEO0I0JIEHUN
6apbepa
Bepnpriii otBet: TyHHENbHBIN 3D PEeKT — mpeoaoaeHre MUKPOYaCTUIEH TOTEHI[HAIbHOTO
Oapbepa B ciyyae, Korja e€ MoJHas SJHepPTUs MEHbIIe BHICOTHI Oaphepa
8.Uto takoe boze-xonnencanus?
OTBeTsI:
1) Boze-konaeHcarus — KOHAEHCAIHS O030HOB, IPHU TEMIIEPATypax HUKE HEKOTOPOH
KPUTUYECKOH TeMIIepaTypsl ¢ 00pa30BaHUEM KOHJICHCHPOBaHHOM (a3bl u3 603e-raza 2) bose-
KOHJICHCAllHs — KBAHTOBOE SIBJIEHHE, COCTOSIIIEE B TOM, YTO B CUCTEME U3 OOJIBILIOTO YUCIIa
0030HOB, MPU TeMIEpaTypax HUKE HEKOTOPOH KPUTHUECKOM TeMIepaTyphl B COCTOSIHUU C
HYJIEBBIM HUMITYJIbCOM OKa3bIBaeTCsl KOHEUHasl J10JI BceX yacTul] cucteMsl 3) bo3se-
KOHJIeHCallUs — KOHIeHcalus 6030HOB, IPU TeMIepaTypax HHKe HEKOTOPOH KPUTHUECKOM
TEeMITepaTypbl C 00pa3oBaHUEM TBEPI0H (ha3bl U3 003€-KUIKOCTH
BepHnbrlii otBeT: bo3e-koHaeHC ANy — KBAHTOBOE SBJIEHUE, COCTOALIEE B TOM, UTO B
cucTeMe u3 00JIbIIOro YKciia 0030HOB, PH TEMIIEPATypax HIXKE HEKOTOPO KPUTHYECKOM
TEMIIEPaTypPbl B COCTOSIHUU C HYJIEBBIM UMITYJIbCOM OKa3bIBAa€TCSl KOHEUHAs J0Js1 BCEX
YaCTHUIl CUCTEMBI
9.5 npo Tsaxenoro u3orona renus (He-4) ssisiercst pepmuoroM unu 6030H0M?
OTBeTHI:
1) bozonom 2) ®epmuonom 3) Hu Tem, HU ApyruM, a SHUOHOM
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Bepusiii otBeT: bozoHOM
10.Yto Takoe 0030H?

OTtBeThI:
1) Bo30H — yacTHIa WM KBa3MYacTULA C LEJIBIM 3HAYEHHUEM CIIMHA, BEIPQXKEHHOI0 B €IMHUIIAX
npuBenEHHOM nocTosgHHOM [lnanka (paB.) 2) bo30H — yacTula WK KBa3U4acTULA C
IIOJIYLIEJIbIM 3HAYEHUEM CIIMHA, BEIPAKCHHOIO B €AMHMIIAX NPUBEAEHHON TocTosiHHOM [1nanka
3) bo30H — yacTua WK KBa3U4aCTULA CO 3HAYEHUEM CIIMHA, CTPOr0 PaBHBIM HYJIO

BepHnbslii oTBeT: b030H — yacTHIa MM KBa3M4YacTUIA CO 3HAYEHUEM CIIMHA, CTPOr0 PaBHBIM

HYJIIO
11.Y1o Takoe cnuH?

OTtBeThI:
1) CnuH — MOMEHT UMITYJIbCA 3JIEMEHTaPHBIX YACTHIL, CBA3aHHBIN C JBM)KEHUEM YacTHUIIbI 2)
CnuH — MOMEHT UMITYJIbCA AJIEMEHTAPHbBIX YACTHIL, HE CBSI3aHHBIN C JBUKEHUEM YaCTULIbI KaK
LIEJIOT0, UMEIOIUI KBaHTOBYIO Ipupoay 3) CriuH — cOOCTBEHHBIN MOMEHT UMITYJIbCa
AJIEMEHTApPHBIX YaCTHIL, HE CBSI3aHHBIN C ABMKEHUEM YaCTULBI KaK LEJI0r0, UMEIOLIHNMI
KBaHTOBYIO IIPUPOLY

Bepnbpiii orBeT: CiiH — COOCTBEHHBI MOMEHT UMITYJIbCA 3JIEMEHTAPHBIX YaCTHULI, HE

CBSI3aHHBIN C JBMKECHUEM YaCTHULIBI KAK LEJI0r0, UMEIOIINM KBAHTOBYIO IPUPOLY
12.YT0 Takoe rapMOHUYECKUI OCHUILIATOP?

OTtBeTsI:
1) 'apmoHnueckuii ocunuATop (B KJIaCCUUECKON MEXaHUKE) — CUCTEMA, KOTOopas IIpU
BBIBE/ICHUHU €€ U3 II0JI0’KEHUS PABHOBECUS UCIIBITHIBAET ACHCTBHE BO3BPALAIOIIECH CUIIBI,
MPOMOPIMOHAIBHON cMenieHuto 2) CrucreMa, KOTopast PY BBIBEJICHNUU €€ U3 MOJI0KEHUS
pPaBHOBECHSI HCIIBITHIBAET JIEHCTBHE BO3BPALIAIOIIECH CHUJIBI M ITPU ATOM 00sI3aTEIBHO CUCTEMA C
HEeJMHEWHBIM 3aTyxaHueM 3) CucreMa, KOTopasi Py BbIBEIEHUU €€ U3 MOJI0KEHHUS pABHOBECHS
UCTIBITBIBACT JIEHCTBUE BO3BPAILAOLIEH CHIIBI U IIPU 3TOM 0053aTeIbHO CUCTEMA C IMHEHHBIM
3aTyXaHUEM

Bepwnbiii otBeT: ["'apMoOHUYECKH OCIMILIATOP (B KIIACCHYECKOM MEXaHHUKE) — CUCTEMA,

KOTOpasi U BBIBEJACHHUHM €€ U3 MOJIOKEHUSI PABHOBECHUSI UCIIBITHIBAET JEHCTBUE

BO3BPAIIAIOIIEH CHIIBI, POIIOPLIMOHAIBHON CMEILIEHUIO
13.YT0 Takoe 3HepreTUYecKuil CleKTp KBaHTOBOM cuCTEMBbI?

OtBeTsI:
1) Pacnipenenenue ny4ucToi 3HEpruM, UCITyCKaeMON CUCTEMOH, 1o anuHe BojiH 2) Habop
BO3MOXHBIX SHEPreTHUYECKUX YPOBHEW KBaHTOBOH cuctembl 3) Habop 3HaueHuit sHepruit
AJIEMEHTAPHBIX YaCTUIL] CUCTEMBI

Bepuslit orBeT: Habop BO3MOXKHBIX SHEPreTHYECKUX YPOBHEW KBAHTOBOM CHCTEMBbI
14.Yto Takoe hoHOH?

OtBeTsI:
1) ®oHOH — KBaHT K0JIEOATEIHLHOTO ABMKEHUSI aTOMOB KpucTaiuia 2) KBasuuacruia,
COOTBETCTBYIOIIAs 3JIEMEHTAPHOMY BO30YKIEHUIO CUCTEMbI B3aUMO/ICHCTBYIOIINX CIIUHOB 3)
KBazuuacrtuua, npeacrasisiomnias co0oi 371eKTpOHHOE BO30YKIEHHE B TUAIIEKTPUKE,
MIOJIYTIPOBOJIHUKE WJIM METajlIe

BepHnslii otBeT: OHOH — KBAaHT K0JIeOATEILHOTO JBUKEHHS aTOMOB KpHCTalia
15.9nexTpoH sBisgercst pepMHOHOM MM 6030HOM?

OtBerTsI:
1) bo3onom 2) ®epmuonom 3) Hu tem, Hu 1pyrum

Bepnsiit otBeT: @epMHOHOM

II. Onucanue wikanvl oueHusanus

Oyenka: 5 (KOTIUIHO)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 0
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Onucanue xapakxmepucmuxu 8blnoHeHus 3Hanus: PaboTa BIOJIHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMkax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HE/I0CTAaTKU

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOMHEHA B paMKax "Moporosoro"
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa He BBHITIOIHEHA WU BHITIOJHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

7 cemecTp
dopMa NPOMeKYTOUYHOM aTTecTalumn: JK3aMeH
IIpumep Onsera

buer 1

1. OTpaxkeHue 3ByKa OT Mexk(a3zHOI MOBEPXHOCTH CBEpXTeKydero renus. Guznyeckas
ITOCTAHOBKA M MAaTEMAaTHYECKOE OIUCAHME.

2. ChopmynupyiiTe cucTeMy ypaBHEHHIA, TO3BOJISIONLYIO OMPENETUTh BENUIHHY TETLIOBOTO
MOTOKA Yepe3 MIIOCKHMA CII0U pa3pekeHHoro raza. CoCTOsSHUE 3TOTO Ta3a ONMUCHIBACTCS
YEeTHIPEXMOMEHTHBIM JIBYXCTOPOHHUM MaKCBeJTHaHOM ¢ mapamerpamu N1, T1, n2, T2. 3agaua
cranmoHapHas. MI3BecTHbI: TeMIiepaTypbl MOoBepxHOCTeH Te u Tx, pacCTosTHUE MEX Ty HUMH L,
CpeIHsis TUIOTHOCTD Ta3a MKy MOBEPXHOCTAMHU 1. CUUTACTCS, UTO HA «TOpsSYei» U
«XOJIOJTHOI» TTOBEPXHOCTSAX OCYIIECTBIISICTCS ITOJTHAS SHEPTreTHIeCKast aKKOMOTaITHS.

IIpoueaypa nposenenust
[IpoBonuTCS B BUIE YCTHOTO OTBETA HA BOMPOCHI OUjeTa

L. Ilepeuens komnemenyuii/uHOUKAMOPO8 u KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuunst/Muaukarop: UJ-2nx2 Braneer MmeTogamu v moaxo1aMu OMHUCAHUS
TeTI0(U3NIECKUX MPOIIECCOB MPU HU3KUX TEMIEpAaTypax B YCTAHOBKAX CIEIMATLHOTO Ha3HAYCHUSI

Bonpocsl, 3aganus
1.buner 1
1. OTpaxkeHue 3ByKa OT Mexk(a3zHOI MOBEPXHOCTH CBEPXTEKydero renus. Guznueckas
MIOCTaHOBKA U MaTeMaTUYECKOE OMUCAHHE.
2. ChopmynupyiiTe cucTeMy YpaBHEHHIA, TO3BOJISIONIYIO OMPEACTUTh BEIUIHHY TETLIOBOTO
MOTOKA Yepe3 MIIOCKUN CIION pa3peKeHHOTro ra3a. COCTOSIHHUE 3TOr0 ra3a OMMChIBAeTCs
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YEeTHIPEXMOMEHTHBIM JIBYXCTOPOHHUM MaKCBEJTUaHOM ¢ mapamerpamu N1, T1, n2, T2. 3agaua
cranmoHapHas. MI3BecTHBI: TeMIiepaTypbl MoBepxHOCTeH Te u TXx, pacCTosTHUE MEXITy HUMU L,
CpeHsisl TUIOTHOCTH Ta3a MEXAY MOBEPXHOCTAMHU r. CUHUTAETCA, YTO HA «TOpsSYe» U
«XOJIOJHOM» MOBEPXHOCTSX OCYILIECTBISAETCA MOTHAS YHEPreTUYECKAsk aKKOMOAAITHSL.

2.buner 2

1. AByxckopoctHas mozaenb JI.JI.Jlannay; nonymenus (pearnoioKeHus ) 1 MaTeMaTHIECKOE
OmuCaHue.

2. OmpenenuTte BO CKOJIbKO pa3 OTiINYaloTcsa KodhUIMEeHTh OTpakeHus 3Byka Rr ot
noBepxHocTel KoHaeHcaToB it renus 11 npu remneparype 7 = 2 K u xuakoro Hatpus npu T
= 477 K nns yacToThl 3ByKOBO# BOJIHBI f = 71000 'y, TemnonpoBoaHOCTh KUAKOT0 HATpUs [’
= 81,46 Bm/m K, ero TeMnepaTyponpoBOAHOCTb k'= 6,75 10-5m2 /c, ynenpHas TEII0Ta
ucniapenus I = 4,45°106/oic /ke, IIOTHOCTD kuakocTy (HaTpus) »” = 902,65 kr/ m 3,
IUIOTHOCTH HACHIIIEHHOTO Napa Mpu 3ajanHoi Temmeparype »~ = 1,35-10-7xr/ m 3, MomsipHas
Macca HaTpus 23Ke/KMOob.

3.buner 3

1. Kunetnueckoe ypaBHenue boiabimana. OcHOBHBIE AOMYIIEHUs IpU BbiBoie. [locTaHOBKA
3a/1a4.

2. CocrosiHuE Ta3a OMUCHIBAETCS MOJyMaKcBeInaHoM ¢ napamerpamu T0, n0 ans
MOJIOKUTEIBHBIX CKOPOCTEH U MOTyMaKcBeUIMaHoM ¢ napamerpamu T1, nl mis
OTpHULIATENIbHBIX CKOpocTel. [lomyunTte BoIpakeHus A1 ONpeAeSIeHUs] KOMIIOHEHTOB TEH30pa
JaBjieHus (HanpspkeHui): PXX u PyX.

4. buner 4

1. JIsyxckopocthas monens JI.J[.Jlanaay; nomymienus (IpeAnoaoKeHNs ) U MaTeMaTUIeCKoe
ONHCaHUeE.

2. OnpegenuvTe Npu Kakoi rnybuHe norpy»KeHma B renunii |l n1oCKoro HarpeeaTtena Ha Hem
OCYLLECTB/IAETCA CTaLMOHAPHOE BECLIYMOBOE KMNEHWE ANA BEMUUHDBI YAEBHOTO TEMIOBOTO NOTOKA,
BblaenAaemoro Harpesatenem gW = 1,8°104 Bt/m2. Npwu atom 3HaueHnn gW obecneumnsaerca
MOCTOAHCTBO TONLLUMHbI NAPOBOW NAEHKMN A1 UCKOMOM rNyBUHBI NOTPYXKEHUA HarpesaTens.
TemnepaTtypa BHellHel cBoboaHOM mexdasHo noBepxHocTu renuit Il - nap Th paBHseTca 2 K.
CumMTaeTcs, YTo Ha NOBEPXHOCTU HarpeBaTeNa OCYLLECTBAAETCA NOHANA IHepreTMyeckan akkoMmoaauus.

S.buner 5

1. Cuna B3aumuoro Tpenus ['oprepa - Mennunka. @uszndeckast CymHocTh. KauecTBeHHBIN
BBIBOJI BBIPAXKEHMS IS CUJIBL. PacdeT TeronepeHoca ¢ yueToM B3aUMHOTO TPEHUSI KOMIIOHEHT
He-Il.

2. OrmpenenuTe BO CKOJIBKO pa3 OTIINYa0TCs K03 GUIIMEHTHI OTpakeHus 3ByKOBOM BOJIHBI RY
OT MMOBEPXHOCTH KOHJEHCATOB JIJIsl CBEPXTEKyUero renus npu remmneparype 7 = 2 K u )KUJIKOTrO
HaTpus npu temreparype 7 = 589 K ans yactotsl 3BykoBoit BonHb! f = 1000 [y, ecnu
TEIUIONPOBOAHOCTD KUJKOT0 HaTpus /' =75,76 Bm/(m/K), TeMnepaTyponpoBOAHOCTh
K’'=6,65-10-5 m2/c, ynenbHas TeminoTa ucnapenus r =4,39-106 /{oc/xe, IIOTHOCTh
HACBIMICHHOTO Tlapa Hatpus = 1,57-10-5 ke/m3, IIOTHOCTB *ujaKkoro Hatpus »’ = 876,21
Ke/m3, MOJISIpHAst Macca HaTpHs 23 Ke/KMOob.

6.buner 6

1. Metoap! pemieHusi KHHETUYECKOTo ypaBHeHHs bonbliMaHa.

2. Omnpenennre KO3PPUITUSHT OTPAKSHUS 3BYKOBOM BOJIHBI, ITAJIAIONICH Ha MeX(pa3HYIO
MIOBEPXHOCTh CBEPXTEKYUETro resns 3 KuakocTu. TemnepaTrypa rpanunsl pazaena Ts = 1,9 K.
7.buner 7

1. Onpenenenue GyHKIMM pacrpeaesieHUs] MOJIEKYII T'a3a O CKOPOCTAM. MOMEHTHI (QyHKIIHH
pacnpezaeneHusi. CBI3b MUKPOCKOITMYECKOTO U MAaKPOCKOIIUYECKOTO YPOBHEHN ONMHUCaHUS.

2. Tlonb3ysich MOMEHTHBIM METO/IOM pEIlIeHUs] KHHETUYEeCKOTo ypaBHeHHs bonbliMaHa,
MPEJJIOKUTE aJITOPUTM ONPEJIeNIEHUs TEMIIEPATyphl B IJICHKE Napa BOJIM3U OBEPXHOCTH
IUIOCKOTO HarpeBaTeliss B CTAllMOHApPHOM pexxuMme kuneHus renus 11 1 uzBectHOro 3HaueHus
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YIEIBHOTO TEIJIOBOT0 IIOTOKA, BIENsieMoro HarpesatesneM W , mpu koTopom
o0ecreunBaeTcs MOCTOSHCTBO TONIIUHBI 3TOW MJICHKH. 3a/1aHbl: T1yOHHA MOTPYKEeHUs
Harpesarens h B renuit 11, Temneparypa BepxHeit MmexxdazHoii mosepxHocTu renuit 11 - map
(3epkaiia ucriapeHusi) Th U COOTBETCTBYIOIIEE TaBJICHHE BO BHELIHEH 00JaCcTH HAI ATOM
noBepxHOCThIO Ph . CunTaercs, 4To Ha MOBEPXHOCTU HArPEBATEIsl OCYLICCTBIISCTCS TOIHAS
SHEpreTHYecKas akkoMoJanus. 3aBUCHMOCTb PaBHOBECHOTO JaBJICHUS Napa reiaus 1o JMHUU
HACBILIEHUS OT TEMIIEPATypbl U3BECTHA.

8.buiter 9

1. Meron npsiMOro YMCIIEHHOTO pEIIEHHUs] KHHETUYECKOro ypaBHeHUsI boapiimana.

2. BeiBenute GhopMyiy 1S pacdeTa TEIUIOBOTO MOTOKA  MPH CTallMOHAPHOM OECIIIyMOBOM
KMIICHUH Ha IUNIOCKOM HarpeBatelie, IOrpy>KeHHOM B reiui 1, ecnu u3BecTHbI JaBjieHUE 11apa B
wieHke P 1 Temmepatypa Mex(a3Hoi MOBEPXHOCTU Map-»KUIKOCTh BOJIU3M HarpeBatens Ti ,
a cienosarenbHo U P Hac.(Ti ) . Heo0X0aumMo moay4duTh BhIpakeHUE IS (, B KOTOPOE
N0KHBI BXOauTh P, Ti u Paac.(Ti).

9.buner 10

1. Tepmomexannyeckuit u mexanorepmuueckuii 3¢ dextsl B He-11. CootHomenue Jlonnona.
2. B omHOMEpHOI cTallMOHAPHOM 3a/1aue O MEPEKOHICHCAIIMHN COCTOSHUE Ta3a OMUCHIBACTCS
YEeTHIPEXMOMEHTHBIM JIByXCTOPOHHUM MaKCBEJJTMaHOM ¢ apamerpamu nl, T1, n2, T2.
[TosryuuTe BeIpakeHue i TeMneparypsl napa. [Ipu kakux yciaoBUsX 3Ty GOpMyIy MOXKHO
MCII0JIb30BATh JUIsl HAXO0XK/ICHHS TEMIIEPATYPBI ra3a B 33a4e O TEIIONEPEHOCE Yepe3 MII0CKUI
CJI0M pa3pexeHHoro raza? Yemy paBHO 3HaUEHUE 3TOM TeMIiepaTypbl B HEKOTOPOM TOUKH X,
rae N1=4n6, n2=2n6, T1=9T6, T2=4T6 . Kak onpexnensitorcst N6 u TO B 3TOM 3amaye?

10.burner 11

1. Pacnpoctpanenue 3Byka B He-1I. Cucrema ypaBHeHUM, ONKCHIBAIOIIAS 3TO SBJICHUE.
Ckopoctb 1-ro u 2-ro 3ByKa.

2. Omnpenenure pa3MepHbIe 3HAUCHUS YJEIbHBIX TIOTOKOB MAaCChl M JHEPTHH B OJHOMEPHOMN
CTAIlMOHAPHOM 3a/1aue O MEePEKOHICHCALUN a30Ta. 3a/IaHbl TeMIepatypsl ropsiuei 7e = 77,4 K
u xonojgHou Tx = 76,9 K moBepXHOCTEH, paccTosiHUE MeXAy HUMU L. MI3BecTHO, 4TO
temneparype 77,4 K 1o JMHUY HACBIIIEHUS] COOTBETCTBYET PAaBHOBECHAS MJIOTHOCTH TMapa pe
= 4,8 ke/m3, xunkoctu p’ = 804 xe/m3, a Temora napoodbpazoBanus azora r = 2-105 Jorc/ke.
[TonyuuTe pemenust s AByX BapuaHToB: 1) L=50um = 0,5:10-7m wn 2) L=Imxm = 10-6Mm.
11.buner 12

1. BeiBo ypaBHEHUS, ONUCHIBAIOIIETO cTallMoHapHbIN TeruionepeHoc B He-II Ha ocHoBe
YPaBHEHHH JBYXCKOPOCTHOW I'MIPOJUHAMHKH.

2. Onpenenure K03HHUITMEHT TPOXOKICHNS 3BYKOBOH BOJIHBI, MMAJAONIEH Ha MeK(Pa3HYIO
MIOBEPXHOCTb CBEPXTEKYUYEro renus u3 xuakoctu. Temneparypa rpanunsl pazaena Ts = 2,0 K.

MaTepnanbl AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.Omnpenenenue pyHKIUU pacrpeeTeHIs] MOJIEKY Ta3a M0 CKOPOCTIM
OTBeTHI:
1. ®yHKIMS pacnpeAesieHHs €CTh 0KUIAEMOE YHUCIIO MOJIEKYJ, CKOPOCTH KOTOPBIX HaXOASTCS B
uHTepBaje oT u 10 utdu 2. OyHKIHS pacpeeIeHs €CTh 0KUIAEMOE YUCIIO MOJIEKYT,
KOOPJMHATHI KOTOPBIX HAXOJATCS B MHTEpBaie OT X A0 X+dx 3. dyHKuus pacnpenencHus ecTb
0’KHJIa€MO€ YHCIIO MOJIEKYJI, KOOPJIMHATHI KOTOPBIX HAXOISTCS B MHTEPBAJIE OT X 110 X+dx, a
CKOPOCTH OT U 710 U+du. X - KOOPAMHATHI MOJIEKYJIBI B JJA0OPATOPHOM CUCTEME KOOPIMHAT, U -
CKOPOCThH B OTOM K€ CUCTEME KOOPIUHAT
Bepuriit orBeT: @yHKIUS pacnpeie]IeHUs: €CTh 05KMIaeMO€ YHCIIO MOJIEKYJI, KOOPIUHATHI
KOTOPBIX HAXOJATCS B UHTEPBAJIE OT X J0 X+dX, a CKOpocTH OT U 70 u+du. X - KOOpIUHATHI
MOJIEKYJIBI B JIA0OPATOPHOU CHCTEME KOOPAMHAT, U - CKOPOCTh B ATOU ke CHUCTEME
KOOpAWHAT
2.Kakue MoJneKysbl Ha3bIBalOTCS MaKCBEJUIOBCKUMU?
OTBeTHL:
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1. MakcBeIOBCKHE MOJIEKYJIBI - 3TO MOJIEKYJIbI, KOTOPBIE OTTAJIKUBAIOTCS APYT OT JIpyra C
CHJION, 0OpaTHO MPOIMOPIIMOHAILHON BTOPOM CTENEHU PacCTOsHMS 2. MaKCBEIOBCKUE
MOJIEKYJIBI - 9TO MOJIEKYJIbl, KOTOPBIE OTTAIKUBAIOTCS IPYT OT Jpyra ¢ CUIIoi, 00paTHO
MIPONOPLUMOHAIBHON TPETHEHN CTENEHU PACCTOSHUS 3. MaKCBEIJIOBCKUE MOJIEKYJIBI - 3TO
MOJIEKYJIbI, KOTOPbIE OTTAJIKUBAIOTCS APYT OT APyra ¢ CHIJION, 00paTHO MPOIOPLHUOHATIBHOM
MATON CTENEHU PACCTOSHUS

BepHslii oTBeT: MakCBEIIIOBCKHE MOJIEKYIIBI - 3TO MOJIEKYJIBI, KOTOPBIE OTTAJIKUBAIOTCS

JpyT OT Apyra ¢ CUJION, 0OpaTHO MPOMOPIHOHATBHON MSATON CTENEHU PACCTOSHUS
3.3adyem Ha/O pemarb KHHETHYecKoe ypaBHeHune bonbimana?

OTtBeTsI:
1. Kunerndeckoe ypaBHeHHEe bonbliMaHa HY)KHO peliaTh, €CJIM U3y4aeMblil POLIECC SBIAETCS
HepaBHOBeCHBIM 2. Kunetnueckoe ypaBHeHue boiibliMaHa HyHO peniaTh, €CJIM JIJIMHA
cBoOoHOTO TIpodera B raze MHoro 6onbiie 1 3. Kunernueckoe ypaBHenue bonbiiMana Hy>KHO
pelaTh, eciiy AJMHA CBOOOIHOTO Mpobdera B raze MHOTO MeHbIIe 1

Bepnsiit orBeT: Knnetnueckoe ypaBHeHue bonbiiMaHa HYyKHO PeLaTh, €CIIU U3y4acMblid

MIPOLIECC SIBIISIETCS] HEPABHOBECHBIM
4.0T KaKoro KOJIMYECTBA MapaMeTPOB 3aBUCUT NoTeHInan Jlennapa-Jxonca?

OTtBeTsI:
1.12.23.3

Bepnbsiit oteT: 2
5.0t KoJIMYEeCTBA TAPaMETPOB 3aBUCAT MoTeHIIMaabl Mop3e u Cezepienaa?

OTtBeTsI:
1.12.23.3

Bepnpsiii oter: 3
6.Yto Takoe MOMEHT (PyHKIIUH pacrpeeneHus?

OTtBeTsI:
1. MomeHT (yHKIHMH pacnpeesieHusI IPEICTaBIsAET cO00M MHTETPa MO MPOCTPAHCTBY
CKOpOCTeH OT 3ToW (PYHKIMHU, B3ATHIN C ONpeeIeHHbIM BecoM 2. MOMEeHT (pyHKIMH
pacnpeneneHus npeicTaBiIsieT co00i HHTErpal oT ATON (YHKIIUH 110 IPOCTPAHCTBY CKOPOCTEN
0T MUHYC OE€CKOHEYHOCTH JI0 IUTI0C OECKOHEUHOCTH 3. MOMEHT (pYHKIIUH pacIipeleeHus
MPEACTABISIET COOOM MPOU3BOIHYIO OT 3TOU (DYHKIIMHU IO CKOPOCTH

Bepublit otBeT: MOMEHT (DyHKIIMM paciipeesieH s peICTaBIseT co00i HHTEerpa 1o

MIPOCTPAHCTBY CKOPOCTEH OT 3TOM (PYHKLIMHU, B3SITHIN C ONPEIEIEHHBIM BECOM
7.Kaxoii 13 METOI0B pELIEHUs] KHHETUYECKOI0 ypaBHEHUs bosibliMaHa sBIseTCs
AHAIUTUYECKUM?

OTBeTsI:
1. IIpsimoe uncneHHOE pellleHne KHHETHUECKOro ypaBHeHus: bonbiimana 2. MoMeHTHBII MeToA
3. MeToz npsIMOTo CTaTUCTUYECKOTO MOJAETIUPOBAHUS

BepHsiit otBeT: MOMEHTHBINA METOA
8.Uto Takoe H-pynkums?

OtBerTsI:
1. Uurerpan ot In(f) mo Bcemy ckopoctHOMY npocTpancTBy 2. MHTerpan ot f*In(f) mo Bcemy
cKopocTHOMY npocTpaHcTBy 3. UnTerpan ot *2*In(f) mo Bcemy CKOpOCTHOMY MPOCTPAHCTBY

Bepusriit otBer: UnTerpan ot f*In(f) mo BceMy ckopocTHOMY POCTPAHCTBY
9.KaxoBa B3aumocBs3b H-QyHKIM 1 3HTpONNH?

OtBeThI:
1. H=-(S*Ro)/K, S - sutponus, Ro - miotHocTh, k - moctosiuHas bonbimana 2. H=S*Ro/k, S -
sHTpoMUs, RO - MI0THOCTB, K - mocTosiHHast bonbimana 3. H=-S*Ro*K, S - sutponus, Ro -
IUIOTHOCTH, K - mocrostHHas boibimana

Bepusriit otBet: H=-(S*R0)/K, S - snTponus, Ro - miotHoCTS, k - mocrosiHHas Boibiimana
10.B xaxoMm cimyuae GyHKIHS pacTpeeICHHIs] MOJIEKYJI TI0 CKOPOCTSIM Ha3bIBACTCS
MaKCBEJUIOBCKOM ?
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OTBeThI:
1. CocTosiHue rasa siBJISIETCS CUJIBHO HEPABHOBECHBIM 2. MOJIEKYJIbI Ta3a B3aUMOJIECTBYIOT B
COOTBETCTBUU C MAaKCBEIUIOBCKUM MOTeHIMAIOM 3. COCTOsSIHUE ra3a SABIISIETCS PABHOBECHBIM
Bepupsiii otBeT: CocTosiHue rasa siBIsieTCsl paBHOBECHBIM

II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoixneHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4 («X0OpOIIOY)
Huoicnuti nopoz evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKkax ""0a3o0Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHBIE
HEeJO0CTaTK!

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoinerus 3Hanus: PaboTa BeINOIHEHA B paMKax "moporosoro"”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BHIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PaboTa He BHIIIOJIHEHA WM BBIIOJHEHA
IPEUMYIIECTBEHHO HETPaBHILHO

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy

Onenka omnpexensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHHIOBOM CHUCTEME AJIS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALIMOHHOMN COCTABIISIOIINX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

6 cemecTp

®opma nposenenus: 3amura KII/KP

L. Ilpoyeoypa 3augumuvr KIlI/KP

[TpoBoauTcs B hopme yCTHOTO MpeICTaBICHHS paOOThI
II. Onucanue wkanvl oueHuBanus

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIIOIIHEHa B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BelmogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepualia ecth He3HAUYUTEIbHBIC
HE/IOCTATKU

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJ]aHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu 6blnonneHus 3uanus: PaboTa He BHIIOTHEHA WM BBITOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. Ilpasuna évicmasnenus umozo80i OyeHKu no Kypcy

Ornenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalIbHO-PEUTHHTOBOM cHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWY CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISFOIINX.
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