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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney KprokoB A.T1.
IIpenonaBarenb Waermnatop ROb81f956-KryukovAP-8dacided A.Il. KprokoB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
o0OpazoBarenbHON TTe— KpioKos AT
IpPOrpaMMBI Waermnatop RIbB1T956-KryukovAP-8dactded A.Il. KprokoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o CeegeHus o Bnagensue L3N M3K IO IO
3aBeHyIOH-IHH . Bnageney My3uHa H0.10. ' '
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTuduraTop ReB86e9a56-Puzina-4d2acadl HYSI/IHa

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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. I[TK-3 I'0TOB K pacyeTHO-3KCIEPUMEHTATHPHOMY aHAIN3y OCOOCHHOCTEH HU3KOTEMITEPaTyPHBIX
IIPOLIECCOB
WJI-2 Bnaneet MeTogamMu U MOAX0IaMU OMUCAHUS TETLIOPU3NYECKUX 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
(KontpomsHast pabora)
2. Pacuer MOMEHTOB HepaBHOBECHBIX (DyHKIUH pactipenencaus (KonTponbaas padoTa)
3. Pacuer Teruioemkoctu kpucramnndyeckux ten (KontponbHas paboTa)

®dopma peanusaiuu: Y cTHas popma
1. OnMcanue KOHAEHCUPOBAHHBIX cpea: napameTpsl U KoHuenmu (Komiokuym)
2. OcHOBHBIE TIOJIOKEHUSI KUHETUYECKOW TEOpUU ra3oB. YpaBHeHue bonbiimana
(KonmnokBuym)
3. [IpyHUIMIIBI KBAHTOBOW MEXAaHUKH U KBaHTOBOH cratucTuku (KosmokBuym)

BPC aucuuniavHbl

6 cemecTp
Beca KOHTpOIbHBIX MeponpusiTHii, %
Nupnekc KM-1 | KM-2 | KM-3 | KM-4
Paznen nucrunanHb

KM:

Cpox KM: 4 8 12 15
OcCHOBBI KBaHTOBOM MEXaHUKU U PU3UKU
KOHJICHCUPOBAHHBIX CUCTEM
OCHOBBI KBAHTOBOW MEXAaHUKHU M KBAHTOBOM CTaTUCTUKH +
[TpuHIMIIBI PU3UKHU KOHIEHCUPOBAHHBIX CUCTEM + + +
OcHOBBI (PM3HUKHU CBEPXIPOBOIUMOCTH + +

Bec KM: 15 25 25 35




7 cemecTp

Beca KOHTpOIBHBIX MeponpusITHH, Y0
N —— HNunexc KM- | KM- | KM- | KM-
KM: 3 4 5 6
Cpok KM: 4 8 12 15
DnemMeHThl GU3HYECKON KHHETHKH, MPOIIECCHI MTePEHOCa,
buznyecKrue OCHOBBI MOJIyUEHHUs] HU3KUX TEMIEepaTyp
DneMeHTHI (U3UIECKON KHHETUKH + +
OcHoBBI (M3HKHU CBEPXTEKYUYECTH U Ipoliecchl eperoca B He-11 +
®Du3nuecKue OCHOBBI OXJIAXKICHUS U TOJYyYEHUST HU3KUX 4
TEMIEPaTyp
Bec KM: | 20 25 25 30
$OO611as yacte/J1J1s MPOMEKYTOUHOM arTecTanuud
BPC kypcoBoii padoTbsi/mpoekTa
6 cemecTp
Beca kOHTpOIBHBIX MepOnpUsITHiL, Y0
Pa3nen mucuuInIinHb! Hunexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 3 6 8 12
O3HakoMJICHHUE C 3aJ]aHUEM Ha TIPOEKT, C METOANYECKUMU
YKa3aHUSAMHU, AITOPUTMOM MIPOCKTUPOBAHUS U XapaKTEPUCTHKOM +
MCXOJIHBIX JIAHHBIX KYPCOBOTO MTPOEKTA
Pacuer mapameTpoB cBepXIpPOBOAAIIECH KaTYIIKK U KpHOCTaTa +
OLieHKa TeOMETPUYECKUX pa3MEPOB KPHUOCTATA ISt +
CBEPXIPOBOJISIIIETO MarHUTA
BrinonHenue yeprexka oOIero Bu1a CBEpXIpOBOISAIIEIO MarHuTa B +
KpUOCTaTe
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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE

I1K-3 N-2nk-3 Bnaneer | 3nath: [IpuHIMIIBI KBAHTOBOW MEXaHUKHU U KBaHTOBOM cTatucTuku (KosmokBuym)
METOAaMU M HOJXOJaMH | CIoco0bl pacuera npoueccoB | OnucaHne KOHJEHCHPOBAHHBIX CPeJl: MapaMeTpbl U KOHLEIUN
OnucaHus IIEpEHOCca B YCIOBUAX (KomnokBuym)
TEIIO(PU3NUECKUX CYLIECTBEHHON Pacuer temnoemkoctu kpuctaunueckux ten (KontponpsHas padota)
IPOLECCOB MPU  HU3KHUX | HEPAaBHOBECHOCTH Pacuer mapamerpoB cBepxnpoBoasamux karymek (PacuerHo-rpaduueckas
TEMIIEPATYpax B YCTAHOBKAaX | OCHOBHBIE METObI paborta)
CHEIMAJIbHOTO HA3HAYEHUS | OIUCAHUS OCHOBHbIE MOJIOKEHUS KHHETUUECKON TEOPUH ra30B. Y paBHEHUE

KOHJICHCUPOBaHHBIX CHCTEM,
B TOM YHCJI€ KBAHTOBBIX
KUIKOCTEN

MIPUHIIMITBI KBAHTOBOM
MEXaHHUKHU ¥ KBAHTOBOM
CTaTUCTUKU

YMers:

BBITIOJTHATH PacyeThl
teromaccornepenoca B Hell
HCIOJIb30BaTh CIPABOYHYIO
JIUTeparypy i coopa u
aHaJIM3a JaHHBIX JUIS
IIPOEKTUPOBAHMUSI
OTIpeIeNsATh UHTEHCUBHOCTh
HEPABHOBECHBIX MTPOLIECCOB
TEII0-MaccolepeHoca
OCYILECTBISATH BEIOOD
METO/J1a OJTYyYEHUS] HU3KUX

Bonbimana (KomnokBuym)

Pacuer momenTOB HEepaBHOBECHBIX (pyHKITHI pacnpeneneHus (KontpoapHas
paborta)

Pacuer xoadpurmenToB oTpakeHus 3ByKa OT TpaHUIIBI pa3ena ¢as:
XKHUIKOCTb - map (KontponbHas padora)

[IpencraBnenue 0JTHOrO U3 METOJOB NOJYYEHHSI HU3KUX TEMIIEPATyp ¢
COOTBETCTBYIOIIEH pacyeTHON OLIEHKOMN 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
KBAHTOBBIX XMIKOCTEMN

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: NPUHLMIBI  KBAHTOBOU 1.3anummuTe ypaBuenue lllpenunrepa u naiire
MEXaHUKH u KBaHTOBO orpesiesieHUe BOJHOBOU (DYHKITUU
CTaTHCTUKH 2.Kax pemaetcs ypasHenue Llpeaunrepa B 1D-ciyuae

JUTSL IPSIMOYTOJIbHOM OTEHIIMAIBHOMN SIMBI?

3.YUT0 Takoe 3HEepPreTUYeCcKuil CueKkTp?

4.Yt0 Takoe rapMOHUYECKUI OcHMIIATOp?

5.Yto Takoe TyHHENbHBIN 3P heKT?

6.Yto Takoe cnuH?

7.CTaTUCTUKA TOXKAECTBEHHBIX YACTHUIL
8.Knaccuueckue u KBaHTOBBIE paclpeeeHus
9.1lenplil CIMH U cTaTUCTHKA bo3e-DiiHmTelina
10.Yro Takoe koHneHcanus bo3ze-DitHiTeliHa
11.JTonyuenstii cnul u cratuctuka @epmu-/lnpaka

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BHEME HIIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUTSI PEIICHHS 3a/1a4

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-2. Onucanne KOHACHCHPOBAHHBIX CPe/l: MapaMeTpPbl 1 KOHUENIIHU

®opmbl peaausanuu: YcrHas popma
Tun koHTpoABLHOr0 Meponpusitus: Komanoksuym




Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25
IIpouenypa mnpoBeaeHHsi KOHTPOJBLHOIO MEPONPUATHS: YCTHBIM ONPOC MO MNPOHIECHHOMY
MaTepuany

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

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE METO/IbI 1.JaTh knaccuukanmio KOHISHCHPOBAHHBIX TEI
OMHCAHUS KOH/ICHCUPOBAHHBIX 2.YUT0 onuchIBaEeT MapamMeTp B3aUMOJCHCTBUS?
CHUCTEM, B TOM YHMCJIE KBaHTOBBIX 3.Uto xapaxkrepusyet napametp ae bpoiinsa?
JKUJIKOCTEN 4.Yto takoe Temmneparypa [lebasn?
5.B 9em cocTouT hU3HUECKU CMBICT ITapameTpa e
bypa?

6.Yto Takoe KBa3u4acTULbI?

7.4T0 Takoe 3HEPreTUYECKUIN CIIEKTP
KOHJICHCUPOBAaHHOTO Tena?

8.Kak mpoucxoauT onvcanue KojiebaHui
KpUCTAIJINYECKON PELIETKN — OJUH aTOM B siueiike?
9.CriekTp KoneOaHmii ¥ aKYCTHUECKUE MOJIBI
10.0nucanue koneOaHU KPUCTATUIMYECKON PEIIeTKH —
JIBa aTOMa B S4YEHKe

11.Cnextp xoneOaHuil: akyCTUYECKHE U ONTHYECKUE
MO/JIbI

12.Yto Takoe GOHOHBI?

13.Kaxk crpoutcs BKi1ag (OHOHOB B TEPMOANHAMHUECKHUE
CBOMCTBA JUAJIEKTPUKOB?

14.Yto Takoe 3akoH Jle0ast n KakoBa TEIIOEMKOCTh
JUDJIEKTPUKOB TIPU BBICOKHUX TeMIlepaTypax?

15.Yto Takoe (GOHOHHAsS TEIONPOBOIHOCTb?

16.YT0 Takoe BBIPOKICHHBIN JIEKTPOHHBIN raz?
17.Kak onpenensiercs MIOTHOCTb 3JEKTPOHHBIX
COCTOSTHUI?

18.Kak cTpoutcst tepMogrHAMUKA SJIEKTPOHOB, B
YaCTHOCTH BBIYMCIIETCS TEIUNIOEMKOCTbD 3JIEKTPOHHOTO
rasza?

19.B yeM 0COOEHHOCTH 3JIEKTPOHOB B KPUCTAIIIMUECKON
peretke?

20.B gem coctout Teopema biioxa 1uist 371€KTpOHOB B
Kpucrauie?

21.YT1o0 Takoe PHEPreTUUECKUE 30HBI?

22.Yt0 Takoe 30HHAs KapTHUHA TBEPABIX TEI U
KJaccuuKanus Tej 1o 30HHOU KapTuHe?

23.Kak BBIYUCIISIETCS TEIUIONPOBOJIHOCTD JIEKTPOHOB B
MeTaje?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00'bEMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUe NMPEHMYILECTBEHHO BBITIOJHEHO

KM-3. PacyeT Temj10eMKOCTH KPUCTAIJIMIECKHX TeJl

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHns KOHTPOJBLHOIO MeponpuaTHAa: [IncbMeHHOE peleHue 3aga4

KpaTKOC CoA€cpKaHHuE 3alaHUA:
Pacuet TenmoeMKoOCTH KpUCTAJUINYCCKUX TCJI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: HCTIONB30BATh CIIPABOUHYIO 1.Paccunraiite TEMI0€MKOCTh BEIIECTB MPHU
TUTEpaTypy ais cOopa M aHaiIu3a temriepatype, pasuoit 0.01 remnepatypsi Jlebas u
JIAHHBIX ISl TPOCKTUPOBAHUS TEIJIOEMKOCTh IIpH Temmneparype paBHoi 300 K.
BemectBa 1iis pa3HbIX BapUAHTOB:

1) CBunen

2) Onoso

3) Harpuii

4) JIntuit

5) bepunnmii

6) AmoMUHUHN

7) Menp

8) Kpemuunii

9) bop

10) Cepebpo

Onucanue MKAJbI OLEHUBAHUS :

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPABWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UE€TaMuU

Oyenxa: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/IaHKM€ HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO

KM-4. Pacuyer napamMeTpoB CBepXNPOBOASIIIMX KaTylIeK

®opMbl peanu3anmu: 3anTa 3a1aHUsA

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padora

Bec koHTpObHOrO Meponpustusi B BPC: 35

IIpouenypa mpoBeaeHHsi KOHTPOJIbLHOIO MepomnpusiTusi: 3amura 3agaHus B (opMe YCTHOTO
JIOKJIa/1a ¥ OTBETOB Ha BOIPOCHI

KpaTKOE CoA€cpKaHME 3alaHUA:




Pacuer napameTpoB CBEpXIIPOBOAAIINX KaTyHIEK

KoHTposibHbIe BONPOCHI/3aJaHUA:

VMeTb: HCHOJIB30BATh CIIPABOYHYIO 1.CBepxnpoBosias KaTymika (COJICHOUT) UMeeT
aUTEpaTypy uid cOopa M aHanM3a BeIcOTy 2h, BHyTpeHHHMIi iuamerp al v BHEITHUI
JaHHBIX JUIsl IPOCKTUPOBAHMUS JUAMETP a2, YHCIIO BUTKOB paBHO N, Ha OJIMH BHTOK B

IIPOJOJILHOM (II0 OCH) CEYEHMH KaTYIIKH IPUXOJUTCS
eAuHUYHas 1iomaas 4. OOMOTKa BHIIOJTHEHA U3
MaTepuasa, ykazaHHoro B Tabnuue Nel, u HaxoauTcs B
Kpuoarente npu temmneparype 7. [Io oOMoTke npoTekaer
TOK BennuuHoOM |. Cunras, 94To HaNpPsSKEHHOCTh
MarHMTHOT'O TOJISl HA BHYTPEHHEW CTOPOHE KATYILIKH B
1.4 paza (B peanbpHBIX pacdyeTax 3TOT K03 PuimeHt
OTpeesieTCs MPU MOMOIIN HOMOTPaMMBbl) OOJIbIIIE
HaIPSHDKEHHOCTH 10 OCH KaTYILIKH, ONPEAEIIUTE 110
3aJlaHHBIM 3HAUEHUSM apaMeTPOB, B3SITHIM U3 Tabm. 1,
Ipe/ieIbHOE 3HAYEHUE HEN3BECTHOIO ITapaMeTpa
(0003HaUEHHOTO 3HAKOM «?»), PHU KOTOPOM eI
COXpaHsIETCS CBEPXIIPOBOJISAIIEE COCTOSHUE.
TemnepaTypa ga3zoBoro nepexoga U KpuTH4ecKast
WHIYKIHS] MATHUTHOTO TOJIS JJIs Pa3IMuHbIX
CBEPXIIPOBOJHUKOB JIJIsl PA3HBIX BAPUAHTOB IIPUBE/ICHBI B
Tabi. 2. [lpu BBHINOTHEHUH 3a/1aHUS CTYJEHT MOTyYaeT
pazgaTouyHble MaTepuanbl: Tabauny | u tabauny 2.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BEME WIIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPABJICHUE JIsl pEIICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

7 cemecTp

KM-3. OcHOBHBIC NI0J10:KeHUS] KHHeTH4YeCKOH TeopHuu ra3os. YpasHenue boiabnvana

®opmbl peanuzanmuu: YcrHas Gpopma

Tun KOHTPOILHOr0 MeponpusaTHs: KomiokBuym

Bec koHTpOobHOr0 Meponpusitusi B BPC: 20

IIpoueaypa mnpoBexeHHsi KOHTPOJBHOIO MEPONPUATHA: YCTHBIA ONPOC IO NPOHIEHHOMY
MaTepuainy

KpaTKOE CoA€cpKaHME 3alaHUA:

10




[Toka3zatb 3HaHUE CITIOCOOOB pacueTa MPOLECCOB MEPEHOCa B YCIOBHSIX CYIIECTBEHHOM
HEPaBHOBECHOCTHU

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: CrIoCcOObI pacuera 1.0npenenenve GyHKIUU pactpeIeICHUS MOJICKYIT ra3a
MPOLIECCOB TIEPEeHOCa B YCIOBHSIX 10 CKOPOCTSIM
CYIIIECTBEHHON HEPABHOBECHOCTHU 2.Kakue MoJIeKyJsIbl Ha3bIBalOTCS MAKCBEIJIOBCKUMHU 7

3.IloTeHunabl B3aUMOJICHCTBUSA: TBEPABIC YIIPYTHE
wapsl, Jlennapa-Jlxxonca Mop3se, Cezepienna
4.0OnpeneneHue MOMEHTOB (PYHKIIMU pacrpeaesieHus: 1
HHTErpajla CTOJIKHOBEHUN

5.3adueM Hazo pelaTh KHHETUYECKOE YPAaBHEHHE
bonsumana (KYB)?

6.OCHOBHBIE 3Tallbl peaau3ali METO1a IPSIMOTO
yucieHHoro pemenus KYb

7.Cyts H-teopemsbl. CBsi3b suTponuu 1 H-pyHkimun
8.Pemenue nuHeapru30BaHHON OAHOMEPHON
CTAalMOHAPHOM 3a/1a4y O MEPEKOH ICHCALUN

9.Paznuuue B mocTaHOBKE 33/1a4 /1J1s1 KHHETUYECKOTO
ypaBHeHUs bonbliMaHa Ipy onMCcaHUM [IEPEKOHICHCAIUU
U TEIUIONEPEHOCa Yepe3 CII0M pa3pekeHHOro raza
10.Inddy3ubrit xapakrep ncnapenus. OnpeneneHue
1apaMeTpoOB MOJYMaKCBEIJIMaHa, OMMCBIBAIOIIETO TOTOK
WCHApUBILUXCS MOJIEKYJ. JIMHUS HACBILICHUS.
Ypasuenne Kianeinpona-Knaysnyca

Onucanne MKAJbI OIICHUBAHUS:

Ouenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHE JJIS PEIICHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CITH 3aJIaHue MMPEUMYIIECTBEHHO BHITIOJTHEHO

KM-4. Pacyer MOMEHTOB HepaBHOBECHBIX (PyHKIMIT pacnpeneaeHust

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHUs] KOHTPOJBLHOIO Mepomnpusitusi: PemeHue 3amad mo MPONRIECHHOMY
MaTepuainy

KpaTKOE CoA€EpKaHME 3aJaHUsA:
ITokazaTh YMCHHUEC UCIIOJIb30BATH CITIOCOOBI pacucTa IMpouecCCoOB IMEpeHOCA B YCIOBUAX
CYHIGCTBQHHOIZ HCPaBHOBCCHOCTU
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: OIIPENEIATh
UHTEHCUBHOCTh ~ HEPABHOBECHBIX
IIPOLIECCOB TEIIO-MAacCOIEPEHOCca

1.ChopmynupyiiTe cucteMy ypaBHEHUH, TO3BOJISIONIYIO
ONPEJEINTh BEIUYHHY TEIJIOBOTO MOTOKA B 33a4€ O
TEIUIONEPEHOCE Yepe3 MIIOCKUH CII0M pa3peKeHHOTro rasa.
CocrosiHue 3TOro rasa OlnucChbIBaeTCA
YETHIPEXMOMEHTHBIM JIBYXCTOPOHHUM MAKCBEJLJIUAHOM C
napamerpamu N1, T1, n2, T2. 3agaua cranmoHapHasi.
N3BecTHBI: TEMnepaTypsl noBepxHocreu 72 u Tx,
paccTosiHue MeXJ1y HUMHU L, II0THOCTh ra3a BOIU3U
X0J0AHO# nmoBepxHOCcTH 10| X=L. Cuutaercs, 4yTo Ha
XOJIOAHOW MOBEPXHOCTU OCYLIECTBIISAETCS MOIHAS
SHEpreTUYecKasi akKOMOJaIus, a Ha ropsiueit

K03 (HULIMEHT aKKOMOJIalluH, paCCUUThIBaeMbIi 110 7nad
u Tomp pasen 0,6.

2.Chopmynupyiite cucteMy ypaBHEHUH, TTO3BOJISIIONTYIO
OTPEICTUTh BETUYUHY TEIJIOBOTO MOTOKA B 3a7a4e O
TEIJIONEPEHOCE Yepe3 MIIOCKHUM CIION pa3peKeHHOI0 rasa.
CocTosiHHE ATOrO ra3a OlUChIBaeTCs
YETBIPEXMOMEHTHBIM JIBYXCTOPOHHUM MAaKCBEJUTUAHOM C
napamerpamu N1, T1, n2, T2. 3agaua cranmoHapHas.
N3BecTHBI: TEMIIEpaTyphl NOBEpXHOCTEN T2 1 Tx,
paccrosinue mexay Humu L, uncno Kayacena Kn,
OTIpEJICTICHHOE 110 XapaKTEPHBIM MapameTpam npu x=0.
Cunraercs, 4YTO Ha «TOPSYEH» U «XOIOHON»
MOBEPXHOCTSAX OCYIIECTBIISETCS MOJIHASI DHEPreTHIECKas
AKKOMO/JIaLUs.

3.ChopmynupyiTe cuCTeMy YpaBHEHHIA, TTO3BOJISIOIIYIO
OTIpEACTTUTh BEIMUUHY JaBICHUS BOJIU3U «rOpsUeiin
MMOBEPXHOCTHU JISI 33]]a4H O TIEPEKOHCHCAIUH.
CocrosiHue napa OMUChIBAETCS YETHIPEXMOMEHTHBIM
JIByXCTOPOHHUM MaKCBeJUIMaHOM ¢ mapameTpamu nl, T1,
n2, T2. 3agaya cranronapHas. 3BecTHBI: TemmepaTypa
«XOJIOHOW» MOBEPXHOCTH TX, PACCTOSTHUE MEXKIY
«ropsYEi» U «XOJIOIHOM» MOBEPXHOCTAMU L, yaenbHbII
TEIUIOBOM MOTOK, MOJIBOJAUMBIN K «TOpSYE» TPaHULIE
paznena (a3, a TaKkKe 3aBUCUMOCTD JaBICHUS
HachIleHUs napa oT Temnepatypsl . KoagdunueHTs
KOHJICHCAIIMU Ha 00EUX MOBEPXHOCTAX PAaBHBI €IUHUIIE.
[IpennaraemMslil anropuT™ JOKEH OBITH IPUTOEH MIPU
mo0oMm 3HaueHuu uncia Kayacena.

4.ChopmynupyiiTe cucTeMy ypaBHEHUH, TTO3BOJISIIOIITYIO
OTIpEACTTUTh BEIMYUHY TEMIEpaTyphl BOIU3U
«XOJIOJTHOMY TTOBEPXHOCTHU ISl 3a7]a4H O
nepexkoneHcanuu. CocTostHuE mapa ONUChIBAETCS
YETBIPEXMOMEHTHBIM JIBYXCTOPOHHUM MaKCBEJJTHAHOM C
napamerpamu N1, T1, n2, T2. 3agaya crarronapHas.
M3BecTHBI: TeMIlepaTypa «ropsdein» MoBepXHOCTH T2,
PACCTOSTHUE MEXKAY «TOPSTUEH» U «XOJIOTHOM
MMOBEPXHOCTAMH L, yIeIbHBIN TETJIOBOM MOTOK,
OTBOJIMMBIN OT «XOJIOJHOI» TpaHUIlbl pa3aena ¢as, a
TaK)Ke 3aBUCUMOCTD JaBJICHUS HACBHIIICHUS T1apa OT
temneparypsl . KoadduiimenTsl KOHACHCAIIMN HA 00enX
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MOBEPXHOCTSX paBHBI enuHuIE. [Ipeqnaraemprit
QIITOPUTM JIOJDKEH OBITH MPUTOJIEH MPH JIFOOOM 3HAYCHUHU
yucna Knyuacena.

5.B ogHOMEPHOI 3a/1aue 0 NEPEKOHICHCALlNH,
OIMCHIBAEMON YETHIPEXMOMEHTHBIM MPUOIINKEHUEM B
BHJI€ IBYXIIOTOYHOI'O MAaKCBEJUIMaHa ¢ mapaMmerpamu Nl,
T1, n2, T2, HEOOXOIUMO ONIPEACTUTH TEMIIEPATYPY IS
HEKoTopoi Touku X, rae N1=3n6, n2=1,5n6, T1=9T6,
T2=4T6.

6.B oHOMepHOI 3a7aue 0 IEPEKOHACHCAIINH,
OIMCHIBAEMON YETHIPEXMOMEHTHBIM MPUOIINKEHUEM B
BHJI€ IBYXIIOTOYHOI'O MaKCBeJUIMaHa ¢ mapamerpamu Nl,
T1, n2, T2, HEOOXOIUMO ONIPEIEITUTH TETUIOBOK MTOTOK
JUTSE HEKOTOPO# Touku X, rrie N1=4n6, n2=2n6, T1=9T6,
T2=4T6.

7.B ogHOMEpHOM 3a/1a4€ O NMEPEKOHAECHCALINH,
OTHCHIBAEMON YETHIPEXMOMEHTHBIM MPUOIINKEHUEM B
BHJI€ IBYXIIOTOYHOI'O MAaKCBEJUIMaHa ¢ mapamerpamu N1,
T1, n2, T2, HEOOXOAUMO OTIPENCITUTH KOMITOHEHTHI
TeH3o0pa AaBieHus Pyy PXy mis HekoTopoit Touku X, r/1e
n1=5n6, n2=3n6, T1=4T6, T2=2T6.

8.ITomyuute BbIpakeHHE JIJIs1 TEMIIEPATYPhI B 337a4€ O
TEIJIONIEPEHOCE Yepe3 IIIOCKUM CIIOM pa3peKeHHOro rasa,
COCTOSIHME KOTOPOT'O OMUCKHIBACTCS YETHIPEXMOMEHTHBIM
JByXCTOPOHHUM MaKCBeJUIMaHOM ¢ mapameTpamu nl, T1,
n2, T2.

9.IlonyunTe BBIpaXKEHHE JIs1 YACTBHOTO TEIJIOBOTO
MOTOKA, IEPEIaBAEMOT0 OT «TOPSUEii» MOBEPXHOCTH K
«XOJIOJTHOM» B 3a/1a4€ O TETUIONEPEHOCE Yepe3 MIIOCKUT
CJIOW pa3pekKEeHHOT0 Ir'a3a, COCTOSIHUE KOTOPOTo
OITMCHIBACTCS YETHIPEXMOMEHTHBIM JBYXCTOPOHHUM
MaKCBeJUTMaHOM C mapameTpamu N1, T1, n2, T2.
10.01HOMEPHBII MTOTOK Ta3a, ONMUCHIBAEMbBIN
AIUTUTICOUIATTBHBIM PaCIpe/IeICeHUEeM C U3BECTHBIMHU
rapamMeTpamMu HaTeKaeT Ha HeMPOHUIIAEMYIO
MOBEPXHOCTh TBEPJIOTO TeJa, UMEIOIIYIO TeMIIepaTypy 1S
. OTpaxkeHue MoTOKa OT ITOU MOBEPXHOCTHU
ocymectBisieTcs no Auddys3Hoii cxeme. CuuTaercs, 4To
HaJIETAIOMe MOJIEKYJIbI HEMOCPEJCTBEHHO TIEpeT
OTpakKeHHEM MPUXOJAT B COCTOSTHUE
TEPMOJIMHAMHYECKOTO PaBHOBECHS C TPAHUIICH ¢ pa3fena
¢a3. Onpenenure MIOTHOCTh MOTOKA YHEPTHH,
MOJy4aeMOM TBEPIBIM TEJIOM.

11.CocrosiHue raza BOM3U MexX(pa3HOM MOBEPXHOCTH
omuckIBaeTCs GYHKIIUEH pacrpeaesieHus,
MIpeICTaBISIONIeH cO00M KOMOMHAIINIO TBYX
MOJIYMaKCBEUTNAaHOB ¢ mapamerpamu N0, TO m nl, T1,
COOTBETCTBEHHO. [lomyuunTe BhIpaskeHue A
oTpeIeNICHUsT TeMIIepaTyphl Ta3a yepe3 BenuuuHbl N0,
T0, n1, T1.

12.ITpu nuddy3HoM OTpa’keHUU MOJIEKYJI ra3a OT
HEMPOHUIIAEMOI TOBEPXHOCTH TBEPJIOTO Tena QyHKIUS
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pacnpeziesieHus: MOJIEKYJI [0 CKOPOCTSM BOJIHM3U 3TOM
MOBEPXHOCTU UMEET BHUJI MOJYMAKCBEJJIMAHA C
napameTpamu N0 u TO 17151 TOTOKUTENBHBIX CKOPOCTEH
Mosekyil. [IpeaioxuTe anroputm onpeaesieHus
napaMeTpoB (PYHKIIMU pacrpepesieHUs] OTPasKeHHBIX
MOJIEKYJI, €CJIU B IIPOLIECCE OTPAKEHUS SHEPTUS
Mexda3zHOI MOBEPXHOCTH He nepenaercs. 3HaueHus Nl,
T1 u ul cunTaroTCst U3BECTHHIMHU.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-5. Pacuer k03(ppuiiueHTOB OTpa:keHHs 3BYKa OT IPaHMLbI pa3jiena ¢a3s:
JKHAKOCTD - map

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KoutponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHUs: KOHTPOJBLHOIO MeponpusaTHsa: PelieHue 3agad4 1Mo IpPOHIECHHOMY
MaTepuany

Kpatkoe conepxxanue 3agaHus:
IToka3aTe yMeHME BBIIOJIHATE pacdeTsl TeruioMacconeperoca B Hell

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb:  BBINOJHATH  PacyeThl 1.ITonyuute BbIpaXkeHUE JJIs ONIPEIETICHUS
teromacconepernoca B Hell KO3 pHUIMEHTa TPOXOXKJICHHS 3ByKOBOW BOJIHBI,
najaromiei Ha Mexx(a3Hyro MOBEPXHOCTb JKUJIKUN
MeTaJul — Iap U3 napa

2.IlonyunTe BeIpa)KeHUE ISl ONIPEACICHUS

KO3 pHIIHEHTa TPOXOXKICHHUS 3BYKOBOW BOJIHHI,
najaromiel Ha Mexxda3Hyro moBepxHocTh renuii I — map
U3 )KUJIKOCTH

3.1ToyuuTe BhIpa)K€HHUE AJISI ONPEICTICHUS

KO3 pHIIHEHTa MPOXOXKICHHUS 3BYKOBOW BOJIHBI,
najaromniel Ha MexxdasHyro moBepxHocTh renuii I — map
13 mnapa

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
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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

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JUIsI PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

KM-6. I[IpeacraBiieHne 0JHOT0 U3 METO/I0B MOJIy4YeHUSI HU3KUX TeMIepaTyp ¢
COOTBETCTBYIOLIIEH PACYCTHOM OLIEHKOM ero BO3MOKHOCTeM

®opmbl peaju3anum: 3anIUTa 3aJaHUS

Tun KoHTpOJIBLHOrO Meponpusitusi: Pedepar

Bec konTposbHOro meponpustusi B BPC: 30

IIpouenypa npoBeaeHUusi KOHTPOJILHOro Meponpusitusi: I[IpoBogutcs B ¢opme KpaTKoOro
YCTHOTO TIPEJICTaBJICHUS pedepara.

Kparkoe cogepxxanue 3aganus:
[IpencraBieHyre 0HOTO U3 METOJOB MOTYYEHUS HU3KUX TEMIIEPATYP C COOTBETCTBYIOLIEH
pacueTHOM OLICHKOM €ro BO3MOKHOCTEN. COMOCTAaBIEHNE N303HTPOIIHOTO U 3309HTAJIBITHOTO
paciupeHuil Kak cnocoda oxJaxaeHui. JlnanazoHsl TemMnepaTyp, Noay4aeMbIX ¢ IOMOLIbIO
KPUOXKHUJIKOCTEH.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

YMeTb:  OCYWIECTBISATH  BBIOOD 1.TepmomexaHu4eckHe cioco0bl OXJIaKACHUS:

MeToa IIOJIYYEHU HHU3KHUX 1. H3o0sHTpOnHOE pacmupeHne

TEMIEPATYP 2. AnmabaTtHoe apoccenupoBaHue (M303HTAIBITHOE
paciypeHue)

3. OxJjaxaeHue ¢ MOMOIIBIO OTKauKU apoB
2.MarHuTo- 1 JIEeKTPOKAJIOpPUYeCKHE CIIOCOObI:

1. AnuaGaTHOe pa3sMarHUYMBaHUE

2. SlpmepHOe pazMarHWYMBAaHHE

3. AnumabaTHoe HaMarHMYMBaHHE CBEPXIPOBOJHUKOB
4.  Jlemonsipu3anus AUIIEKTPHUKOB

3. TepMOKBAHTOBBIE CIIOCOOBI:

1. Oxnaxnenue no merony [lomepanuyka

2. Oxnaxpaenue npu pactBopennn He3 u He4

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO
Onucanue xapakmepucmuku vtnoanenus 3nanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIH 3a/JaHNe
BBITIOJIHEHO MPaBUJIIBHO WK C HE3HAUNUTEIbHBIMU HEI0YETaMHU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3aJlaHi€ HE BBITTOJTHEHO B OTBEJICHHBIN CPOK WM PE3YJIbTAT HE COOTBETCTBYET 3aJaHUIO
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JI1s1 KypcoBOro npoexkra/padorsl
6 cemecTp

I. Onucanue KIIVKP

KypcoBass pabota mnpenycMaTpuBaeT BBIIOJHEHUE CHEAYIOUIMX JTamnoB: 1. O3HakOMJIeHHE C
3a/laHieéM Ha IPOEKT, € METOJWYECKUMHU YKa3aHUSAMHU, QJITOPUTMOM IHPOEKTUPOBAaHUSA U
XapaKTepUCTUKOM  HMCXOAHBIX  JaHHBIX KypcoBoro mpoekrta. 2. Pacuer mapamerpoB
CBEPXIIPOBOJAIIEH KaTyIIKU M Kpuocrtara. 3. OneHka reoMeTpU4ecKUX pa3MepoB KpuocTara JUls
CBEPXIIPOBOJIAIIET0 Maruura. 4. BeinmoaHeHune yepTeska o0IIero Bua CBEPXIPOBOSIIETO MarHUTa
B KpHOCTAaTe.

11. Ilpumeput 3a0anus u memot padomot

IIpumep 3ananus
[TpoexTrpoBaHKe KaTyIIKH CBEPXIIPOBOAAIIMX MarHUTOB U OTBETA Ha BOIIPOCHI

Tematuka KII/KP:

KM-1. IIpoBepka BbINOJIHEHNS 3aIaHUS
Onucanue MKaJIbl OLleHUBAHUS

Oyenka. 3a4TE€HO
OnucaHnue xapaxmepucmuKy 6bINOJIHeHUs 3HaHus: 3aJaHue IPEUMYIECTBEHHO BBHITTOJIHEHO WU
BBITIOJTHEHO B ITOJTHOM 00beME

Oyenka: HE 3a4TEHO
Onucanue XapakmepucmukKu 6blnoJIHEHUA SHAHUA. 33,[[8.HI/IC HEC BBIITOJIHECHO

KM-2. I[IpoBepka BbINOJHEHUS 3aJaHUS
Onucanue mMKaIbl OLCHUBAHUS

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu 6bINOIHeHUsA 3HaAHUA: 3aJaHUue PEUMYIIECTBEHHO BBITTOTHEHO WU
BBINIOJIHEHO B IMOJIHOM 00beME

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HAHUs: 3alaHie HE BBITOTHEHO

KM-3. IIpoBepka BbINOJHEHUS 3a1aHUS
Onucanue MKaJIbl OEHNBAHUSA

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu 6blNOJIHeHUs 3HaHUs. 3aJaHue TPEUMYIIIECTBEHHO BBITTOJIHEHO WJTH
BBITTOJTHEHO B ITOJTHOM 00beME

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuku bINOJIHEHUs 3HAHUA: 3aJaHUE HE BBITIOJHEHO
KM-4. IIpoBepka BbINOJIHEHUS 3a1aHUSA

Onucanune MKAJbI OILICHUBAHUA

Ouyenka: 3a4T€HO
OnucaHnue xapaxmepucmuxu 6blnoJIHeHUs 3HaHus. 3aJaHue IPEUMYIIECTBEHHO BBIITOJIHEHO WU
BBIIIOJIHEHO B MOJIHOM 00BbEME

OM@HK&.’ HC 3a4TCHO
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! 3aI[aHI/IC HC BBIIIOJTHCHO
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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 BOIPOCHI OMIIeTa.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 U KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-2nk-3 Bnageer Merogamu u moixo1aMu OMMACaHUS
TerI0(pU3NUECKUX MPOIIECCOB MPU HU3KUX TEMIIEpaTypax B yCTAHOBKAaX CIECIHMAIIBHOTO Ha3HAYCHHS

Bonpocel, 3a1anns
1.buner 1
1. OcHOBHBIE IPUHIUIIBI KBAHTOBOM MEXaHUKHU; COOTHOILIIEHHE HEOMPEIEIIEHHOCTEH,
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 JMHAMUYECKOTO 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 yacTuiia B mapaboIM4ecKol MOTEHIIMAIBHON sIMe; KBAHTOBBIA TAPMOHMUYECKUN
OCHUJUISATOP; SHEPTETUYECKHUI CIIEKTP
2. Dddext MeiicHepa u ero 00bsICHEHUE
7.buner 7
1. Cnun, npuHnun [Tayny u BUABI KBAHTOBBIX CTATUCTUK
2. ®enomeHoormueckas Teopusi ['oprepa — Kazumupa it cBepXIpoOBOTHIUKOB
8.buier 8§
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1. Yacruuel ¢ nosayuenasiM CIMHOM U KBaHTOBas ctatucTuka ®@epmu-/upaxa

2. BricokoTemmnepaTypHasi CBEpXIPOBOJIUMOCTb

9.buner 9

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

2. KBanToBaHMe MarHUTHOTO OTOKa U MAaKPOCKOMUYECKHE KBAHTOBbIC SIBJICHUS

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 bo3e-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
eAMHMIIAX MpUBeAEHHON ocTosiHHOM [Tnanka 2) ®epMuoH — yacTuIa UM 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 — YacTHIIA WM KBA3UYACTHUIIA C TIOJIYIICJIBIM 3HAYCHHEM CIIMHA,
BBIP@YKEHHOT'O B €IMHUIIAX IPUBEAEHHON NMOCTOAHHOM [1nmanka
2.Yro Taxoe 3¢ ekt MeticHepa?
OTBeTsI:
1) Db dexT YacTHYHOTO BBITECHEHUSI MATHUTHOT'O TTOJISE U3 00beMa CBepXIpoBoAHKKa | posa 2)
Oddext MeiicHepa — TOTHOE BHITECHEHHE MAarHUTHOTO MOJIS U3 00bEMa MPOBOIHHUKA 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 BHITECHEHHE MArHUTHOTO MOJIs U3 00bEMa
MPOBOJHHUKA IIPU €ro MNEPEXOE B CBEPXIPOBOJISIIEE COCTOSIHUE
3.Yto ecth Kyneposckas napa?
OTBeThI:
1) [Tapa »5eKTpOHOB, BOJIHOBbIE (PYHKIIMK KOTOPBIX MepekpriBatoTcs 2) [lapa anekTpoHoB,
HAXOJSAIIUXCS Ha PACCTOSIHUMU, PABHOM JIOHIOHOBCKOM TTyOWHE TPOHUKHOBEHUS 3)
KymepoBckast mapa — CBI3aHHOE COCTOSTHUE JABYX JIEKTPOHOB, B3aUMOJCHCTBYIOIINX YEPE3
dboHOH
Bepnsiit otBeT: KynepoBckas rmapa — CBSI3aHHOE COCTOSIHUE IBYX DJIEKTPOHOB,
B3aMMOJICHCTBYIONMUX Yepe3 POHOH
4.Yto Takoe Buxpb Abpukocona?

19



OTBeThI:
1) Ocobas koH(pUTypanysi CHIIOBBIX JIWHUNA MarHUTHOTO TOJISI, OXBATHIBAIOIIIETO
CBEPXIIPOBOJIAIINE TOKU B CBepXMpoBoaHUKAX I pona 2) Ocobast KoHPUTypalust CUITOBBIX
JMHUI MarHUTHOTO MOJIsl, OXBATHIBAIOILIETO CBEPXIIPOBOISAIINE TOKU B CBEpXITpoBoAHMKaX 11
pona 3) Buxpb AGpHUKOCOBa — BUXPb CBEPXIIPOBOAIIETO TOKA, IUPKYIUPYIOIINI BOKPYT
HOPMAJIBHOI'O S7Jpa BUXPA, U MHAYLUPYIOIIUA MarHUTHOE T0JI€ ¢ MArHUTHBIM IIOTOKOM
paBHBIM KBaHTY MarHUTHOTI'O ITOTOKA
Bepnsiii otBeT: Buxph AOpHUKOCOBa — BUXPh CBEPXIPOBOASAIIECTO TOKA, [IMPKYIUPYIOIIHMA
BOKPYT HOPMAJIBHOTO $,1pa BUXPs, U UHIYLHUPYIOIIHUNA MarHUTHOE I10JI€ ¢ MArHUTHBIM
MIOTOKOM PaBHBIM KBaHTY MarHUTHOT'O MTOTOKA
5.Yto ectb Temneparypa Jlebas?
OTtBeTsI:
1) Temnepatypa [lebast — Temneparypa BelpoxaeHus Uit pepmu-rasza 2) Temneparypa [ebas —
TeMIeparypa, Ipyu KOTOpOoil BO30YKIAt0TCsl BCE MOJIbI KOjeOaHui B JAaHHOM TBEPAOM Teuie 3)
Temmneparypa [lebast — Temneparypa BeIpOXKIeHUs U1 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) BeiposkieHHBIi ra3 — ra3, He SBISIOIIUNCS ueanbHbIM 2) BoIpoxkaeHHbIN ra3 — ras,
JIaBJI€HUE KOTOPOTO HE PaBHO HYJIO IIPU HYJIEBOM TemnepaType 3) BelpokieHHbl ra3 — ra3, Ha
CBOICTBa KOTOPOTO CYIIECTBEHHO BJIMSIOT KBAHTOBOMEXaHUYeCcKHe d()(PeKThl, BOZHUKAIOIIUE
BCJIE/ICTBHE TOXKIAECTBEHHOCTH €0 YaCTHII
BepHnbiii oTBeT: BrIpokaeHHBIN Ta3 — ra3, Ha CBOMCTBA KOTOPOTO CYIIECTBEHHO BIHUSIOT
KBaHTOBOMeXaHU4ecKue 3(h(heKThl, BOHUKAIOIINE BCIEACTBUE TOKIECTBEHHOCTH €T0
YaCTHII
7.Yto Takoe TyHHENbHBIN 2P PexT?
OTBeTsI:
1) TyHHenbHbBIN 3P PeKT — MpeooIeHne MUKPOYacTUIIeH MOTEHIMAIbHOIO Oapbepa B ciayyae,
KorjJa e€ MoJHasi YHEPTusl U3MEHsIETCs pH NpeoioieHnn 6apbepa 2) TyHHeNbHbIH 3P HeKT —
PEo0ICHIE MUKPOYACTUIIEH MOTEHI[MAIbHOTO Oapbepa B cilydae, Korja e€ MojHasi SHeprus
MeHbllIe BBICOTHI Oapbepa 3) TyHHenbHbIH 3¢ (hekT — mpeogosieHne MUKpOYacTUIIeH
NOTEHLMAIBHOrO Oapbepa B ciyyae, Koraa €€ mojiHasi JHEpIHsi U3MEHSIETCsl [IPU MPEO0I0JIEHUN
6apbepa
Bepnpriii otBet: TyHHENbHBIN 3D PEeKT — mpeoaoaeHre MUKPOYaCTUIEH TOTEHI[HAIbHOTO
Oapbepa B ciydae, Koraa e€ MmoyiHasi Heprusi MeHbIIE BBICOTHI Oapbepa
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, IIPU TeMIIepaTypax HIKe HEKOTOPOUH KPUTUYECKOH
TEeMITepaTypbl C 00pa3oBaHUEM TBEPI0H (ha3bl U3 003€-KUIKOCTH
BepHnbrlii otBeT: bo3e-koHaeHC ANy — KBAHTOBOE SBJIEHUE, COCTOALIEE B TOM, UTO B
cucTeMme u3 0oJIbIIOro YKciia 6030HOB, IPU TEMIIEpaTypax HUKE HEKOTOPON KpUTHUYECKOM
TEMIIEPATYPHI B COCTOSIHUM C HYJIEBBIM UMITYJIbCOM OKa3bIBAETCS KOHEYHAsI 10JI 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

20



Bepusiii orBeT: bozoHOM
10.Y1o takoe 6030H?

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, BBIPAKCHHOIO B €IMHUIIAX IPUBEAEHHON TOCTOSIHHOM [Iimanka
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, CBSI3aHHBIN C JBM)KEHUEM YacTUIbI 2)
CnuH — MOMEHT UMITYJIbCA AJIEMEHTAPHbBIX YACTHIL, HE CBSI3aHHBIN C JBUKEHUEM YaCTULIbI KaK
LIEJIOT0, UMEIOIUI KBaHTOBYIO Ipupoay 3) CriuH — cOOCTBEHHBIN MOMEHT UMITYJIbCa
AJIEMEHTAPHBIX YaCTHIL, HE CBSI3aHHBIN C ABM)KEHUEM YaCTULbI KaK 1€JI0r0, UMEIOIINN
KBaHTOBYIO IIPUPOLLY

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, KOTOpas IIpU
BBIBE/ICHUHU €€ U3 II0JI0’KEHUS PABHOBECUS UCIIBITHIBAET ACHCTBHE BO3BPALAIOIIECH CUIIBI,
MPOMOPIMOHAIBHON cMenieHuto 2) CrucreMa, KOTopast PY BBIBEJICHNUU €€ U3 MOJI0KEHUS
PaBHOBECHSI HCIIBITHIBAET JIEHCTBHE BO3BPALIAIOIEH CUJIBI M IIPH 3TOM 00s13aTENIbHO CHUCTEMa C
HEeJMHEWHBIM 3aTyxaHueM 3) CucreMa, KOTopasi Py BbIBEIEHUU €€ U3 MOJI0KEHHUS pABHOBECHS
UCTIBITBIBACT JIEHCTBUE BO3BPAILAOLIEH CHIIBI U IIPU 3TOM 0053aTeIbHO CUCTEMA C IMHEHHBIM
3aTyXaHUEM

Bepwnbsiii otBeT: ["'apMOHUYECKH OCIMILIATOP (B KIACCHYECKOM MEXaHHUKE) — CUCTEMA,

KOTOpasi IpH BBIBEJACHHUHU €€ U3 MOJIOKEHUSI PABHOBECHUSI UCIIBITHIBAET JEHCTBUE

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

OtBeTsI:
1) Pacnipenenenue ny4ucToi 3HEprUM, HCITyCKaeMON CUCTEMOM, 1o AsuHe BojH 2) Habop
BO3MOXHBIX SHEPreTHUYECKUX YpPOBHEH KBaHTOBOM cuctembl 3) Habop 3HaueHuit sHepruit
AJIEMEHTAPHBIX YaCTUIL] CUCTEMBI

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

OtBeTsI:
1) ®oHOH — KBaHT K0JIEOATEITHLHOTO ABMKEHHUSI aTOMOB KpucTaiuia 2) KBasuuacruiia,
COOTBETCTBYIOIIAs 3JIEMEHTAPHOMY BO30YKIEHUIO CUCTEMbI B3aUMO/ICHCTBYIOIINX CIIUHOB 3)
KBazuuacrtuua, npeacrasisiomnias co0oi 371eKTpOHHOE BO30YKIEHHE B TUAIIEKTPUKE,
MIOJIYTIPOBOJIHUKE WJIM METajlIe

BepHnbpiii oTBeT: @OHOH — KBAaHT K0JIeOATEILHOTO IBUKEHHS aTOMOB KpHCTaslia
15.9nexTpoH sBisgercst pepMHOHOM MM 6030HOM?

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

Bepnsiit otBeT: @epMHOHOM

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
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Onucanue xapakxmepucmuxu 8blnoHeHus 3Hanus: PaboTa BIOJIHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHEeHa B paMKax "0a30Boro"
YPOBHS. BOJBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTn MaTepuaia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro"”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMHU CEMECTPOBOM U aTTECTALlMOHHOMN COCTaBIIAIOIIMX.

7 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH
IIpumep Ousnera

buner 1

1. Otpakenue 3Byka oT MeX(}a3HOI MOBEPXHOCTH CBEPXTEKYyUero remus. Gusndeckas
IIOCTAaHOBKA M MAaTEMAaTHYECKOE OIHCAHUE.

2. ChopmynupyiTe cHCTEMY YpaBHEHHIA, TTO3BOJISFOIIYIO ONPEACTUTh BEIMINHY TETLIOBOTO
MOTOKA Yepe3 MIIOCKUM CI0M pa3pekeHHOro raza. CoCcTosSHUE 3TOr0 Ira3a OMHUChIBAECTCA
YETBIPEXMOMEHTHBIM JIBYXCTOPOHHUM MaKCBENTHAHOM ¢ mapamerpamu N1, T1, n2, T2. 3anada
ctarioHapHasi. I3BecTHbI: TemnepaTypsl oBepxHocTel 7e u Tx, pacCTOSHHE MeXay HUMH L,
CpeIHsisl TUIOTHOCTH Ta3a MEXIY MOBEPXHOCTAMH . CUHUTAETCS, YTO Ha «TOPSYEH» U
«XOIIOTHOI» MMOBEPXHOCTAX OCYILECTBIISIETCS MOJHAS SHEPreTHUECKast aKKOMOIaITHsl.

IIpoueaypa npoBenenust
[IpoBoaMTCS B BUJIE YCTHOTO OTBETA HA BOMIPOCHI OnjeTa

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CGOCHUA OUCUUNIUHDI

1. Komnerenuuss/Muankarop: 1UJI-2nx-3 Biageer MmeTogamMmu v moaxo1aMu OIMMCAHUS
TeMI0(U3NUECKHUX MPOIECCOB P HU3KUX TEMIIEpATypax B YCTAHOBKAaX CIEIUATHLHOTO Ha3HAYCHUS

Bomnpocsl, 3aganus
1.buner 1
1. OTpaxkeHue 3ByKa OT MexX(pa3zHOIl MOBEPXHOCTH CBEPXTEKydero renus. Guznyeckas
MOCTAaHOBKA U MAaT€MaTUYECKOE OMUCAHUE.
2. ChopmynupyiTe CUCTEMY YPaBHEHHH, MTO3BOJISIFOIIYIO OMPEACIUTh BEIMUYNHY TETNIOBOTO
MOTOKA Yepe3 MIIOCKUM ¢TI0l pa3pekeHHOro raza. CocTOsSIHUE 3TOTO I'a3a ONMHUCHIBAECTCS
YETBIPEXMOMEHTHBIM JIBYXCTOPOHHUM MaKCBENTHAHOM ¢ Tlapamerpamu N1, T1, n2, T2. 3anada
ctarionapHasi. I3BecTHbI: TemmepaTypsl moBepxHocTel 7e u Tx, pacCTOSHUE MeXay HUMH L,
CpemHsIsl TUIOTHOCTH Ta3a MEXKIY MOBEPXHOCTAMH 1. CUHUTAETCS, YTO Ha «TOPSUYCH» 1
«XOJIOJTHOI» MOBEPXHOCTSIX OCYILIECTBISECTCA MOTHAS YHEPreTUYECKAst aKKOMOJAITHSI.
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2.buner 2

1. AByxckopoctHas mozaenb JI.JI.Jlannay; nomymenus (peamnoioxKeHus1) 1 MaTEMaTHIECKOE
OIMCAaHHUE.

2. OmpenenuTte BO CKOJIBKO pa3 OTiINYaloTcsa KodhUIMEeHTh OTpakeHus 3Byka Rr ot
noBepxHocTel KoHaeHcaTo it renus 1l npu remneparype 7 = 2 K u xuakoro Hatpus npu T
= 477 K nns gactorsl 38ykoBoit BostHbl f = 1000 'y, TemnonpoBogHOCTh KUAKOTO HATPHUS [’
= 81,46 Bm/m K, ero TeMnepaTyponpoBOAHOCTb k'= 6,75'10-5m2 /c, ynenpHas TEII0Ta
ucniapenus I = 4,45°106/oc /ke, IIOTHOCTD kuakocTy (HaTpus) »” = 902,65 kr/ m 3,
IUIOTHOCTh HACHIIIEHHOTO Napa MpH 3ajanHoi Temmeparype = 1,35-10-7xr/ m 3, MossipHas
Macca HaTpus 23Ke/KMOob.

3.buner 3

1. Kunetuueckoe ypaBHenue boiabimana. OcHOBHBIE AOMYIIEHUs IpU BbiBoJie. [locTaHOBKA
3a/1a4.

2. CocrosiHue ra3a OMUCHIBAETCs MOJyMaKcBelInaHoM ¢ napamerpamu T0, n0 ans
MOJIOKUTENBHBIX CKOPOCTEH U MOTyMakcBeUIMaHoM ¢ napamerpamu T1, nl st
OTpHULIATENIbHBIX cKOpocTel. [lomyunTte BoipakeHus 1Jisl ONPEAEIICHUs] KOMIIOHEHTOB TEH30pa
JaBjieHus (HanpspbkeHui): PXX u PyX.

4. buner 4

1. JIsyxckopoctras monens JI.J[.Jlanaay; nomyuienus (IpeAnoa0KeHns ) U MaTeMaTUIeCcKoe
ONMCaHueE.

2. OnpegenuvTe Npu Kakoi rnybuHe norpy»KeHma B renmii |l n1ocKoro HarpeeaTena Ha Hem
OCYLLECTB/IAETCA CTaLMOHAPHOE BECLIYMOBOE KMNEHWUE ANA BENUYMHBI YAEBHOTO TEMI0BOIO NOTOKA,
BblgenAaemoro Harpesatenem gW = 1,8°104 Bt/m2. Npwu atom 3HaueHnn gW obecneumnsaerca
MOCTOAHCTBO TONLLMHbI NAPOBOW NAEHKMN A1 UCKOMOM TNyBUHBI MOTPYXKeHUA HarpesaTens.
TemnepaTtypa BHellHel cBoboaHON mexdasHo noBepxHocTu renui |l - nap Th paBHsaeTca 2 K.
CynTaeTcA, YTO Ha MOBEPXHOCTU HarpeBaTeNs OCYLLECTBAAETCA MNOJIHAA SHepreTUyeckan akkomoaaumsa.

S.buner 5

1. Cuna B3aumuoro Tpenus ['oprepa - Mennunka. @uszndeckas CymHocTb. KauecTBeHHBIN
BBIBOJI BBIPXXEHMS IS CWJIBL. PacdeT TerionepeHoca ¢ yueToM B3auMHOIO TPEHUSI KOMIIOHEHT
He-Il.

2. OrmpenenuTe BO CKOJIBKO pa3 OTIINYa0TCs KO3 GUIIMEHTHI OTpakeHus 3ByKOBOM BOJIHBI RY
OT MMOBEPXHOCTH KOHEHCATOB JIJIsl CBEPXTEKyUero renus rnpu remmneparype 7 = 2 K u )KUJIKOro
HaTpus npu temneparype 7' = 589 K ans 4acToTsl 3ByKoBOM BoJHbI f = 1000 [y, ecnu
TEIUIONPOBOAHOCTD KUJKOT0 HaTpus /' =75,76 Bm/(m/K), TeMnepaTyponpoBOAHOCTh
K’'=6,65-10-5 m2/c, ynenbHas TeminoTa ucnapenus  =4,39-106 /{oc/xe, IIOTHOCTh
HACBIIIEHHOTO Tlapa Hatpust »~ = 1,57-10-5 ke/m3, IIOTHOCTH ®ujaKkoro Hatpus »’ = 876,21
Ke/m3, MOJIIpHAsl Macca HaTpus 23 Ke/KMoib.

6.buner 6

1. Metoap! pemieHusi KHHETUYECKOTo ypaBHeHHs bonbliMaHa.

2. Omnpenenure KO3PPUITUSHT OTPAKSHUS 3BYKOBOM BOJIHBI, T IAIONICH Ha MeX(pa3HYIO
MOBEPXHOCTh CBEPXTEKYUETro reyns u3 )KuakocTu. TemnepaTypa rpanunsl pazaena Ts = 1,9 K.
7.buner 7

1. Onpenenenue GyHKIMM pacrpeaesieHUs] MOJIEKYII T'a3a O CKOPOCTAM. MOMEHTHI (QyHKIHH
pacnpezeneHusi. CBI3b MUKPOCKOITMYECKOTO U MAaKPOCKOIIUYECKOTO YPOBHEHN ONUCaHUS.

2. Tlonb3ysich MOMEHTHBIM METO/IOM pEIlIeHUs] KHHETUYEeCKOTo ypaBHeHHs bonbliMaHa,
MPEJIOKUTE aJITOPUTM ONpEIeNIEHUs] TEMIIEPATyphl B IJICHKE Napa BOIM3U MOBEPXHOCTH
IUIOCKOTO HarpeBaTeliss B CTAllMOHAPHOM pexuMe KuneHus renus 11 1 uzBectHOro 3HaueHus
yII€IBHOTO TEIJIOBOT0 MOTOKA, BIENsieMoro HarpesatesneM qW , mpu KoTopom
o0ecreynBaeTcst MOCTOSHCTBO TOJIIIMHBI ATOM IUIEHKU. 3aaHbl: INTyOuHA MOTPYKEHUs
Harpesartens h B renuit 11, Temneparypa BepxHei MmexxdasHoil moBepxHocTu resuid 11 - map
(3epkaiia ucriapeHusi) Th U COOTBETCTBYIOIIEE JTaBJICHHE BO BHELTHEH 00JacTH HaJI ATOH
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noBepxHOCThIO Ph . CunTaercs, 4To Ha MOBEPXHOCTH HATrPEBATEIISI OCYILECTBIISICTCS MOJIHAS
JHEpreTHYecKas akkoMoJanus. 3aBUCHMOCTb PaBHOBECHOT'O JaBJICHUS Napa reaus 1o JUHUU
HACBIIICHHS OT TEMIIEpaTyphbl U3BECTHA.

8.buiter 9

1. Metoa npsIMOTO YKCIIEHHOTO PEIICHUs] KHHETUUECKOro ypaBHeHus bosbimana.

2. BeiBenute GhopMyiy 1S pacdyeTa TEIUIOBOTO MOTOKA ( MPH CTallMOHAPHOM OECIIIyMOBOM
KMIICHUH Ha IUNIOCKOM HarpeBarelie, IOrpyKeHHOM B renui 11, ecnu u3BecTHBI JaBcHUE 1apa B
wieHke P 1 Temmeparypa Mex(a3Ho# 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. Tepmomexannueckuit u mexanorepmuueckuii 3pdexrol B He-11. Cootnomenue JIonaona.
2. B oqHOMEpHOI cTallMOHAPHOM 3a7aue 0 MEPEKOHACHCAIIMU COCTOSIHUE ra3a OMUCKIBACTCS
YETBIPEXMOMEHTHBIM JIBYXCTOPOHHUM MaKCBEUIMAHOM ¢ TlapameTrpamu N1, T1, n2, T2.
[TomyunTe BRIpaXXEHHE IS TEMITEPATyphl mapa. [Ipy Kakux ycaoBHsIX 3Ty GOPMYITy MOXKHO
MCII0JIB30BATh JUIsl HAXO0XK/ICHHS TEMIIEPATYpPBI ra3a B 33a4e O TEIIONEPEHOCE Yepe3 MIIOCKUM
CJION pa3pexeHHOro raza? YeMy paBHO 3HAYCHHUE 3TOM TEMIIEPATyphbl B HEKOTOPOI TOUKH X,
rae N1=4n6, n2=2n6, T1=9T6, T2=4T6 . Kak onpexnensirorcst N6 u TO B 3TOM 3amaye?

10.busner 11

1. Pacnpoctpanenue 3Byka B He-1I. Cucrema ypaBHEeHUM, ONKCHIBAIOIIAS 3TO SBJICHUE.
Ckopoctb 1-r0 1 2-ro 3ByKa.

2. Omnpenenure pa3MepHbIe 3HAUCHUS YJEIbHBIX TIOTOKOB MAaCChl M JHEPTHH B OJHOMEPHOMN
CTAIMOHAPHOM 3a/1aue O MEePEKOHICHCALIUN a30Ta. 3a/IaHbl TeMIepaTypsl ropsiuein 7e = 77,4 K
u xonoaHo Tx = 76,9 K moBepxHOCTEH, paccTosiHiE Mexay HuMH L. 3BecTHO, uTO
temneparype 77,4 K 1o JIMHUY HACBIILEHHUS! COOTBETCTBYET PAaBHOBECHAS IIJIOTHOCTH Iapa pe
= 4,8 ke/m3, wunkoctu p’ = 804 ke/m3, a terota mapooOpazoBanus azota » = 2:105 [[c/xe.
[Tonyuute pemenust s AByX BapuaHToB: 1) L=50um = 0,5:10-7m wn 2) L=Imxm = 10-6Mm.
11.buner 12

1. BeiBo ypaBHEHUS, ONMCHIBAIOIIErO cTaliMoHapHbIi TeruionepeHoc B He-II Ha ocHoBe
YpaBHEHU JBYXCKOPOCTHOM I'MIPOIMHAMHUKH.

2. Onpenenure K03HHUITMEHT TPOXOKICHUS 3BYKOBOW BOJIHBI, MMAJAONIEH Ha MeK(Pa3HYIO
MOBEPXHOCTh CBEPXTEKYUEro renus u3 )kujakoctu. Temneparypa rpanuisl pazaena Ts = 2,0 K.

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.Onpenenenrie pyHKINUU pacrpeeTeHIs MOJIEKY Ta3a M0 CKOPOCTIM
OTBeTHI:
1. ®yHKUIMS pacnipeAesieHHs €CTh 0KUIAEMOE YNUCIIO0 MOJIEKYJI, CKOPOCTH KOTOPBIX HaXOASTCS B
uHTEepBaje ot u 10 utdu 2. OyHKIHS pacpeeeHUs €CTh 0’KUIAEMOE YUCIIO MOJIEKYI,
KOOPJMHATHI KOTOPBIX HAXOJATCS B MHTEpBaie oT X A0 X+dx 3. dyHKuus pacnpenencHus ecTb
0’KHMJIa€MO€ YHCIJIO MOJIEKYJI, KOOPJIMHATHI KOTOPBIX HAXOSTCS B MHTEPBAJIE OT X 110 X+dx, a
CKOPOCTH OT U 710 U+du. X - KOOPAMHATHI MOJIEKYJIBI B JIA0OPATOPHOM CHCTEME KOOPIUHAT, U -
CKOPOCThH B OTOM K€ CUCTEME KOOPINHAT
Bepuriit orBeT: @yHKIUS pacnpeieIeHUsl €CTh 05KMIaeMOE YHCIIO MOJIEKYJI, KOOPIUHATHI
KOTOPBIX HAXOJATCS B UHTEPBAJIE OT X J0 X+dX, a CKOpocTH OT U 710 u+du. X - KOOpIUHATHI
MOJIEKYJTBI B JIA0OPATOPHOU CHCTEME KOOPAMHAT, U - CKOPOCTh B ATOU ke CHUCTEME
KOOpJAWHAT
2.Kakue MoneKyibl Ha3bIBalOTCS MaKCBEJUIOBCKUMU?
OTBeTHI:
1. MakcBemI0BCKUE MOJIEKYJIBI - 3TO MOJIEKYJIbl, KOTOPbIE OTTAJIIKUBAIOTCS IPYT OT JIpyra ¢
CHJION, 0OpaTHO MPOIOPIIMOHAILHON BTOPOM CTENEHU PacCTOSHUS 2. MaKCBEIOBCKUE
MOJIEKYJIBI - TO MOJIEKYJIbI, KOTOPBIE OTTATKUBAIOTCS APYT OT JpyTa ¢ CUIIOH, 00paTHO
MIPOTIOPIIMOHAIBHON TPEThEH CTETICHU pacCTOSHUS 3. MaKCBEIJIOBCKUE MOJIEKYIIBI - 3TO
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MOJIEKYJIbl, KOTOpPBIE OTTAIKUBAIOTCS APYT OT Apyra ¢ CUIION, 00paTHO MPOMOPIIHOHATBEHON
MATOW CTENEHU PACCTOSHUS
BepHslit oTBeT: MakCBEIIIOBCKHE MOJIEKYIIBI - 3TO MOJIEKYJIBI, KOTOPBIE OTTAJIKUBAIOTCS
ApYT OT Ipyra ¢ CUJIOH, 00OpaTHO MPONOPLUOHATIBHOM MATON CTENEHU PACCTOSIHUS
3.3auem Ha/l0 pemaTb KHHETHYecKoe ypaBHeHue bonbimana?
OTtBeTsI:
1. Kunernueckoe ypaBHeHue bonbliMaHa HY’KHO peliaTh, €CJIM U3y4aeMblil Ipoliece ABISAETCS
HepaBHOBeCHBIM 2. Kunetnueckoe ypaBHeHue bosbliMaHa Hy)KHO pelaTh, €Cliy JAJIHMHA
cBoOoHOTO TIpodera B raze MHoro 6onbiie 1 3. Kunernueckoe ypaBHenue bonbiiMana Hy>KHO
pelarh, €Ciiy JUIMHAa CBOOOJHOIO IIpodera B ra3e MHOro MeHblIe 1
Bepusiii orBeT: Knnetnueckoe ypaBHeHue bonbiiMaHna HYyKHO PellaTh, €CIIU U3y4acMblid
IIpoLieCC SABJISIETCS HEPAaBHOBECHBIM
4.0T1 KaKoro KOJIMYECTBA MMapaMeTPOB 3aBUCUT NoTeHuan Jlennapa-Jxonca?
OTtBeTsI:
1.12.23.3
Bepnbsiit otet: 2
5.0t KoJIMYEeCTBA TApaMETPOB 3aBUCAT noTeHans Mopse u Cesepiienna?
OTtBeTsI:
1.12.23.3
Bepnpsiii oter: 3
6.Yto Takoe MOMEHT (PyHKIIUH pacripeeneHus?
OTtBeTsI:
1. MomeHT (yHKIMH pacnpeesieHus IPEACTAaBIsET cO00M HHTETPa IO MPOCTPAHCTBY
CKOpocCTel OT 3ToW (PYHKIMH, B3ATHIN C ONpeeIeHHbIM BecoM 2. MOMEHT (pyHKIUH
pacrpeneneHus IpeACTaBIsieT COO0H HHTErpal OT 3TOH (PYHKIIUH MO MPOCTPAHCTBY CKOPOCTEH
0T MUHYC O€CKOHEYHOCTH JI0 IUTI0C OECKOHEUHOCTH 3. MOMEHT (pyHKIIUM pacIipeleeHus
IpEeCTaBIsIeT COO0W MPOU3BOIHYIO OT ATON (PYHKIIUH 110 CKOPOCTH
Bepublit otBeT: MOMeEHT pyHKIIMM paciipeiesieH s IpeICcTaBIIsieT co00il HHTerpal 1no
MIPOCTPAHCTBY CKOPOCTEH OT 3TOM (PYHKLIMHU, B3SITHIN C ONPEIEIIEHHBIM BECOM
7.Kaxoii 13 METOI0B pELIEHUs] KHHETUYECKOT0 ypaBHEHUs bosibliMaHa sSBIseTCs
AHAIUTUYECKUM?
OtBeTsI:
1. IIpsimoe unceHHOE pellleHne KHHETHYeCKOro ypaBHeHus: bonbiimana 2. MoMeHTHBII MeToA
3. MeToz npsIMOTo CTaTUCTUYECKOTO MOJIETIUPOBAHUS
BepHsiit otBeT: MOMEHTHBINA METOA
8.Uto Takoe H-dpynkums?
OTBeThI:
1. Uurerpan ot In(f) mo Bcemy ckopocTHOMY npocTpaHcTBy 2. MHTerpan ot f*In(f) mo Bcemy
cKopocTHOMY npocTpaHcTBy 3. UHTerpan ot {*2*In(f) mo Bcemy CKkOpOCTHOMY NMPOCTPaHCTBY
Bepusriit otBet: UHTerpan ot f*In(f) mo BceMy ckopocTHOMY MPOCTPAHCTBY
9.KaxoBa B3aumocBs3b H-QyHKIuM 1 3HTpONNM?
OtBeThI:
1. H=-(S*Ro)/K, S - sutponus, RO - mioTHOCTb, K - mocTosinHas bonbimana 2. H=S*Ro/k, S -
sHTpoOMUs, RO - I0THOCTB, K - mocTosiHHast bonbimana 3. H=-S*Ro*K, S - sutponus, Ro -
IUIOTHOCTb, K - mocTostHHas boibimana
Bepusriit otBet: H=-(S*R0)/K, S - anTponus, Ro - miotHOCTS, k - mocrostnHas bonbiimana
10.B xaxoM cimydae GyHKIHS paclpeeICHHIs] MOJIEKYJI TI0 CKOPOCTSIM Ha3bIBACTCA
MaKCBEJUIOBCKOM ?
OtBerTsI:
1. CocTosiHME Tra3a sBISIETCA CUIBHO HEPABHOBECHBIM 2. MoOJIEKyJIbl ra3a B3aUMOAEHCTBYIOT B
COOTBETCTBUU C MAaKCBEJIJIOBCKUM NoTeHIManoM 3. CocTosiHUE Ta3a SIBISIETCS PaBHOBECHBIM
Bepnbslii otBeT: CocTosiHUE ra3a sBIsSETCS pABHOBECHBIM
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vlnoaneHus 3nanus: PaboTa BeInojHeHa B paMkax "0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YTIIIYOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cuUCTeMe AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN 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
Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10

Onucanue xapakmepucmuku blnoaHeHus 3Hanus: Pabora BBIIOIHEHA B paMKax "IPOJABUHYTOTO'
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO C(HOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEILICHHUH

'

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BelmogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEpHO. B yacTh MaTepualia ecTh He3HAUUTEIILHBIC
HEJOCTaTK!

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

1I1. IIpasuna évicmasnenun umo2060i OUEeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonoxkeHnem o OalIbHO-PEHTHHIOBOM CHCTEME AJIS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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