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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. [TK-2 I'oTOB K pacyeTHO-3KCIEPUMEHTATHPHOMY aHAIM3y OCOOCHHOCTEH HU3KOTEMITEPaTYPHBIX
IIPOLIECCOB
NJI-2 Bnaneet MeTogaMu U MOAX0JaMH OMUCAHUS TETIOPU3NYECKUX MTPOLECCOB MPU HU3KUX
TEeMIIepaTypax B YCTAHOBKAX CHEIUAIbLHOTO HA3HAYCHUS

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

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

Dopma peanuzaruu: [Tucemennas pabota
1. Pacuet k03¢ GUIIMEHTOB OTpakeHUs 3ByKa OT IPaHUIIBI pa3zerna (as: )KUAKOCTH - Iap
(KonTpoawpHas 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 KoHuenuu (Komioksuym)
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
[1K-2 N-2nk-2 Bnaneer | 3nath: [IpuHIMIIBI KBAHTOBOW MEXaHUKHU U KBaHTOBOM cTatucTuku (KosmokBuym)
METOJaMU M IOAXOJAaMHU | OCHOBHBIE METOBI Onucanne KOHAEHCUPOBAaHHBIX CPEJl: MapaMeTPhl U KOHLEIIIUU
OnucaHus ONMCaHUsA (Komnoksuym)
TEIIO(PU3NUECKUX KOH/ICHCUPOBaHHBIX cucTeM, | Pacder Temnoemkoctu kpuctammndeckux ten (KoHTposbHas pabota)
IPOLECCOB  MPU  HU3KHUX | B TOM YUCJIE KBAHTOBBIX Pacuer mapamerpoB cBepxnpoBoasamux karymek (PacuerHo-rpaduueckas

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

pabora)

OCHOBHbIE MOJIOKEHUS KHHETUUECKON TEOPUH ra30B. Y paBHEHUE
Bonbimana (KomnokBuym)

Pacuer momenTOB HEepaBHOBECHBIX (pyHKIHI pacnpenencHus (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 BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO




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

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJILHOr0 MeponpusaitTusi: Kommoksuym

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJLHOIO MEPONPHUATHS: YCTHBIM ONPOC MO MNPOHJECHHOMY
MaTepuainy

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

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIC METO/IbI 1.JlaTp K1accupuUKaImio KOHACHCUPOBAHHBIX TEIl
OITMCAHU KOHJICHCUPOBAHHBIX 2.YT0 onuchIBaeT napameTp B3auMOIeHCTBUS?
CHCTEM, B TOM YHCJI€ KBaHTOBBIX 3.Yro xapakrepusyer napamerp ne bpoitnsn?
KUJKOCTEN 4.Yto takoe Temneparypa [ebas?
5.B 4eM cocTouT pU3MUECKUil CMBICI ITapaMeTpa Jie
Bbypa?

6.YT0 Takoe KBa3NM4YaCTULILI?

7.4T0 Tako€ SHEPreTUYECKUMN CIIEKTP
KOHJICHCUPOBaHHOTO Tena?

8.Kak mpoucxoaut onucanue KoieOaHui
KPUCTAJLINYECKON PELIETKN — OJUH aTOM B siueike?
9.CriekTp KoeOaHmii U aKYCTHUECKUE MOJIBI
10.0nucanue koneOaHU KPUCTAJTUIMYECKON PEIIeTKH —
JIBa aTOMa B S4YEHKe

11.Cnextp xoneOaHuil: akyCTUYECKHE U ONITHYECKUE
MO/JIbI

12.Yto Takoe poHOHBI?

13.Kak ctpoutcs Bki1aJ (OHOHOB B TEPMOJUHAMHYECKHE
CBOMCTBA JUAJIEKTPUKOB?

14.Yrto Takoe 3akoH Jlebast n KakoBa TEIIOEMKOCTh
JUDJIEKTPUKOB TIPU BBICOKHUX TeMIlepaTypax?

15.Yto Takoe (OHOHHAs TEIIONPOBOIHOCTH?

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

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

19.B ueM 0COOEHHOCTH 3JIEKTPOHOB B KPUCTATITUNUYECKOM
pemerke?

20.B yem coctout Teopema biioxa 1uist 371€KTpOHOB B
KpHcTaLIe?

21.YT1o Takoe PHEPreTUUECKUE 30HBI?

22.Y10 Takoe 30HHAs KapTHUHA TBEPABIX TEI U
KJaccuuKanus Tej 1o 30HHOU KapTuHe?

23.Kak BBIYUCIISIETCS TEIUIONPOBOJIHOCTD IEKTPOHOB B
MeTaje?

Onucanue MKaJbl OLICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYILIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-3. PacueT Teni0eMKOCTH KPUCTAUINYECKHX TeJl

®opmbl peasuzanun. [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJbLHOro0 Meponpusitus: [luckMeHnHoe pereHue 3anay

KpaTkoe conep:kanue 3a1aHusi:
Pacqu TCIIJIOCMKOCTH KpI/ICTaJ'IJ'II/I‘-ICCKI/IX TCJI

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

YMeTh: HCTIOIB30BAThH CIPABOYHYIO 1.PaccuunTaiiTe TEI0€MKOCTh BEMIECTB PU
auTepaTypy Ui cbopa W aHamm3a Temneparype, pasHoit 0.01 Temnepatypsl [ebas u
JAHHBIX JIJIST TPOECKTUPOBAHUS TEIJIOEMKOCTh TIpH Temmneparype paBHoit 300 K.
BemecTBa 1715 pa3HbIX BapUaHTOB:

1) CBunen

2) OnoBo

3) Harpuit

4) JIntuii

5) bepumnmii

6) AnroMuHUI

7) Menp

8) Kpemumii

9) bop

10) Cepebpo

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 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3aJlaHi€ HE BBITTOJTHEHO B OTBEJICHHBIN CPOK WM PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO




KM-4. PacyeTr mapamMeTpoB CBepPXIPOBOAAIIMX KATylIEK

®opmbl peau3anum: 3aIuTa 3aJaHUA

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpOobHOr0 MeponpusTusi B BPC: 35

IIpoueaypa mnpoBefieHHsi KOHTPOJIBHOIO MepONPHATHA: 3aluTa 3aJaHus B (opMe YCTHOIO
JIOKJIaJla ¥ OTBETOB HA BOIIPOCHI

Kpartkoe cogep:xkanue 3aiaHusA:
Pacuer mapameTpoB CBEpPXIPOBOISAIINX KATYIIEK

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTh: HCTI0JIB30BATH CIIPABOYHYIO 1.CepxmnpoBosiinast KaTyika (COJIeHOU 1) UMEET
auTepaTtypy Ui coopa M aHanmuza BbIcOTy 2h, BHyTpeHHHMIA fuamerp al u BHEITHUI
JAHHBIX JIJIS1 TPOEKTUPOBAHUS JTUaMeTp a2, Yuciio BUTKOB paBHO N, Ha 0JIMH BUTOK B

MPOJOILHOM (IO OCH) CEYEHHMH KATYIIKH MPUXOIUTCS
enuHUYHAs mwiomanb 4. OOMOTKA BBIIIOIHEHA U3
MaTepuana, ykazanHoro B Tabmuie Nel, u HaxoguTcs B
KpuoareHTe npu temneparype 7. [lo oOMoTke nporekaer
TOK BennuuHOM |. Cunras, 4To HaNpsSKEHHOCTh
MarHMTHOI'O NOJISl HA BHYTPEHHEN CTOPOHE KATYILKH B
1.4 paza (B pealbHBIX pacdyeTax 3TOT KOA(PHUIIMECHT
OTIpEIeNISCTCS TP MIOMOIIA HOMOTPAMMBI) O0JIbIIIe
HAMPSKEHHOCTH 0 OCH KaTYIIKU, ONPEAETUTE 10
3aJlaHHBIM 3HAUEHUSM IapaMeTpPOB, B3SITHIM U3 Ta0I. 1,
npeiebHOe 3HaYeHNEe HEU3BECTHOTO TapaMeTpa
(0003HaUEHHOTO 3HAKOM «?»), P KOTOPOM €111
COXpaHSIETCS CBEPXIIPOBOISIIEE COCTOSHUE.
TemnepaTypa ¢azoBoro nepexoaa u KpuTHUECKas
MHAYKIUS MAarHUTHOTO MOJIS ISl pa3InyHbIX
CBEPXITPOBOIHHUKOB JIJIsl pA3HBIX BAPUAHTOB IIPUBE/ICHBI B
Ta6. 2. [Ipu BeINONHEHNH 3aJaHUs CTYACHT MOJIy4aeT
pazgaTouyHble MaTepuanbl: Tabauny | u Tabauy 2.

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3nanus; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoanenus snanus: OneHka "ya0BIeTBOPUTEIILHO" BBICTABISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BIETBOPUTENILHO" BEICTABIISCTCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO

10




7 cemecTp

KM-3. OcHOBHBIE OJI0KEHUSA KHHETHYECKOH TeOpuM razon. YpaBHenue bojabimana

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOIbHOT0 MeponpusiTus: Komoksuym

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHs] KOHTPOJIbHOIO MEpPONPHUSATHSA: YCTHBI ONPOC TO TMPOHJICHHOMY
MaTepuany

KpaTlcoe CodcpiKaHUuE 3alaHUA:
IToka3aTh 3HaHHE CIIOCOOOB pacucTa 1mpouecccoB IEPCHOCa B YCIOBUAX CymeCTBCHHOﬁ
HCPAaBHOBCCHOCTU

KoHTposibHbIEe BONPOCHI/3aJaHUA:

3HaTh: CIocoObI pacueta 1.0Omnpenenenne PyHKIIMU pacTpeeieHUs] MOJIEKYJI Ta3a
MPOLIECCOB TIEPEHOCa B YCIOBHSIX 0 CKOPOCTSIM
CYIIIECTBEHHON HEPABHOBECHOCTHU 2.Kakue MoJIeKyJIbl Ha3bIBalOTCS MAKCBEIJIOBCKUMHU 7

3.IloTeHumanel B3auMOJEHCTBUSA: TBEPbIE YIIPYTHE
mwapsl, Jlennapa-Jlxonca Mop3se, Cezepienna
4.0mnpeneneHre MOMEHTOB (DYHKIIMM pacIipe/lesIeHus 1
MHTErpajla CTOJIKHOBEHUN

5.3aueM Hazo peulaTb KHHETUYECKOE YPABHEHHE
bonsumana (KYB)?

6.OCHOBHBIE ATalbl peaTu3aluy METOAA IPSMOTrO
yucieHHoro pemenus KYb

7.Cyts H-teopemsbl. CBs3b suTponuu u H-pyHkimun
8.Pemenue nuHeapru30BaHHON OAHOMEPHOMN
CTallMOHAPHOM 3a7jaui O NEPEKOHICHCAUU

9.Paznuuue B mocTaHOBKE 3a/1a4 /17151 KHHETUYECKOTO
ypaBHeHUs bonbliMaHa Ipy ONMCaHUM IEPEKOHICHCAIUU
U TEIUIONEPEHOCA Yepe3 CIION pa3peKeHHOr0 raza
10.Tuddy3sblii xapakrep ucnapenus. OnpeaeneHue
I1apaMeTpOB MMOJYMAaKCBEIJINAHa, ONMMCBIBAIOIIETO TOTOK
WCHIAapUBIINXCS MOJIEKYJ. JINHUS HACBIIEHUS.
Ypasuenue Knaneripona-Kiaysuyca

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
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Onucanue xXapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-4. PacyeTr MOMEHTOB HEPAaBHOBECHBIX QYHKIIUII pacnpeaeleHus

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrponsHas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBexeHHsi KOHTPOJbHOIO MeponpusaTHsA: PemieHune 3amad 1o INpOMIEHHOMY
MaTepualy

KpaTkoe conep:kanue 3a1aHusi:
[Toka3aTh yMeHHE HCIIOJIB30BaTh CIIOCOOBI pacyeTa MpoIeCCOB MEPEHOCA B YCIOBUIX
CYIIECTBEHHOW HEPABHOBECHOCTH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMerTs: OIpeieNATh 1.Chopmynupyiite cucreMy ypaBHEHUH, I03BOJISIOLIYIO
MHTEHCUBHOCTh  HEPABHOBECHBIX OIIPEJIEJIUTh BEIMYUHY TEIUIOBOIO IIOTOKA B 33Ja4e O
IPOLIECCOB TEIIO-MACCONEPEHOCA TEIJIONEPEeHOCe Yepe3 MIIOCKUM €10l pa3peKeHHOro rasa.

CocTosiHHE ATOrO ra3a OlUChIBaeTCs
YETBIPEXMOMEHTHBIM JIByXCTOPOHHUM MAKCBEJINAHOM C
napamerpamu N1, T1, n2, T2. 3agada crarronapHas.
N3BecTHBI: TEMIIEpaTypsl noBepxHocTen 12 u Tx,
paccTositHue MeXaAy HUMHU L, miioTHOCTH raza BOIu3u
X0J10HO0H noBepxHocTH 10| X=L. Cuutaercs, 4yTo Ha
XOJIOJTHOM IMOBEPXHOCTH OCYIIIECTBIISAETCS MOTHAs
JHEPreTUYecKas akKOMOalysl, a Ha ropsauei
KOX(PHUIIMEHT aKKOMO/IAINH, PACCUUTHIBAEMBIN TI0 Thao
u Tomp pasen 0,6.

2.ChopmynupyiiTe CUCTEMY YpaBHEHUI, TO3BOJISIFOILYIO
OIIPEAEINTD BEIMUMHY TEIUIOBOTO MOTOKA B 337a4e O
TEIUIONEPEHOCE Yepe3 MIIOCKUH CII0i pa3peKeHHOTro rasa.
CocTosiHHE ATOrO ra3a ONUChIBAcTCA
YEeTHIPEXMOMEHTHBIM JIBYXCTOPOHHUM MaKCBEJJINAHOM C
napametpamu N1, T1, n2, T2. 3anaya crannoHapHas.
N3BecTHBI: TEMIIEpaTypel NOBepxHOCTEN T2 1 Tx,
paccrosiHue Mexay HUMH L, uucio Kuyncena Kn,
OTIpe/IeNIEHHOE 10 XapaKTepHbIM Napamerpam npu x=0.
Cuntaercs, 4TO Ha «TOPSIUYEN» U «XOJIOAHON»
MOBEPXHOCTSAX OCYILIECTBIISETCS MOIHASL SHEPreTHIecKast
AKKOMOJALIHSL.

3.Chopmynupyiite cucTeMy ypaBHEHUH, TTO3BOJISIIOITYIO
OTIPEJICNIUTh BEIMUUHY JaBJICHUS BOIM3H «ropsUe»
MMOBEPXHOCTH IS 33J1a4M O MEePEKOHACHCAllNH.
CocTosiHHE nTapa OMUCHIBAETCS YETBIPEXMOMEHTHBIM
JIByXCTOPOHHUM MaKCBeJUIMaHOM ¢ mapameTpamu nl, T1,
n2, T2. 3apaua cranmoHapHas. MI3BecTHbI: TeMnepaTypa
«XOJIOJHOM» IMTOBEPXHOCTH 1X, pACCTOSIHUE MEXKIY
«ropsiueit» U «XOJIOJHOI» MOBEPXHOCTAMH L, yenbHbIi
TEIUIOBOM MOTOK, MOJIBOJAUMBIN K «TOpSYE» TPaHULIE
paszzaena (a3, a Tak)Ke 3aBUCUMOCTD JaBICHHS
HaChIIIEHUs napa oT Temnepatypsl . KoaduimeHTs
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KOHJICHCAIIUX Ha 00EUX MOBEPXHOCTAX PaBHbI €IMHUIIE.
[IpeuiaraeMslii aITOPUTM JOJKEH OBITh PUTO/IEH PU
mobom 3HaueHuu uncia Kayacena.

4.ChopmynupyiiTe CUCTEMY YpaBHEHH, TO3BOJISIFOILYIO
OTIpEeICNIUTh BEIMYUHY TEMIEpaTypbl BOIU3U
«XOJIOTHOI» TOBEPXHOCTH JIS 33]Ia4H O
nepexonieHcau. CoCcTosIHHUE Mapa OMUCHIBAETCS
YETHIPEXMOMEHTHBIM JIBYXCTOPOHHUM MaKCBEJUTUAHOM C
napametrpamu N1, T1, n2, T2. 3agaua ctanmoHapHas.
N3BecTHBIL: TEMIIEpAaTypa «ropsA4Yei» IOBEPXHOCTH 12,
PacCTOSIHUE MEX]TY «TOPSTUeH» U «XOJIOTHOM»
MOBEPXHOCTAMH L, yaenbHbINi TEMI0BOM MOTOK,
OTBOJMMBIN OT «XOJIOJHOM» I'paHullbl pa3aena ¢as, a
TaK)Ke 3aBUCUMOCTD JIABJICHHSI HACKHIIICHUS TTapa OT
temriepatypsl . KoaddunneHTsl KoHaeHCAII Ha 00enx
MOBEPXHOCTSX paBHbI enuHuLE. [Ipeqnaraemprit
QJITOPUTM JIOJDKEH OBITh MPUTOJIEH MPH JIFOOOM 3HAYEHUHU
yucna Knynacena.

5.B onHOMEPHOI 3a/1a4e 0 NEPEKOHICHCALlUH,
OIMCHIBAEMON YETHIPEXMOMEHTHBIM MPUOIINKEHUEM B
BHJIE IBYXIIOTOYHOTO MAaKCBEJUTMAHA C Imapamerpamu Nl,
T1, n2, T2, He06XOAUMO OTPENEIUTh TEMIIEPATypy s
HEKoTopo Touku X, rae N1=3n6, n2=1,5n6, T1=9T6,
T2=4T6.

6.B onHOMEpHOI 3a7a4€ 0 IEPEKOHACHCAIINH,
OIMCHIBAEMON YETHIPEXMOMEHTHBIM MPUOINKEHUEM B
BHJIE IBYXIIOTOYHOTO MAaKCBEJUTMAHA C Imapamerpamu Nl,
T1, n2, T2, HE06XOAUMO OTPENETUTh TEIIIOBOM MOTOK
JUTSL HEKOTOPO# Touku X, riie N1=4n6, n2=2n6, T1=9T6,
T2=4T6.

7.B omHOMEpHOI 3a7a4e 0 IEPEKOHACHCAIINH,
OTHMCHIBAEMON YETHIPEXMOMEHTHBIM MPUOINKEHUEM B
BHJIE IBYXIIOTOYHOTO MAaKCBEJUTHAHA C ImapaMeTrpamMu Nl,
T1, n2, T2, HE0OXOAUMO OTPENETUTh KOMIIOHEHTHI
TeH30pa AaBieHus Pyy PXy ans HekoTopoii Touku X, rae
n1=5n6, n2=3n6, T1=4T6, T2=2T6.

8.IToryunTe BRIpRXKCHHE TSI TEMIIEPATYPHI B 337a4€ O
TEIUIONEPEHOCE Uepe3 MIOCKUH CII0H pa3pekeHHOTo Tasa,
COCTOSTHME KOTOPOTO OIMUCHIBACTCS YETHIPEXMOMEHTHBIM
JIByXCTOPOHHHUM MaKCBEJUIMaHOM ¢ mapamerpamu nl, T1,
n2, T2.

9.IToyunte BeIpakeHHE IS YACIBHOTO TETLIOBOTO
MMOTOKA, TIEPEIaBAEMOTO OT «TOPSYC» TTOBEPXHOCTH K
«XOJIOJIHOI» B 33aJ1a4e O TEIUIONEePEHOCEe Yepe3 MIIOCKHIA
CJIOH pa3peXEHHOTO Ta3a, COCTOSHUE KOTOPOTO
OIHMCHIBAETCS YETHIPEXMOMEHTHBIM ABYXCTOPOHHUM
MaKCBEJUTHAHOM C rmapameTpamu N1, T1, n2, T2.
10.01HOMEPHBII OTOK T'a3a, ONMUCHIBAEMbIN
AJUTUTICOUIATTBHBIM PACIIPEICIICHHEM C U3BECTHBIMH
napaMeTpamMy HaTeKaeT Ha HEMPOHHUIIAEMYIO
MMOBEPXHOCTh TBEPJIOTO TeJa, HMEIOIIYIO TEMIIEpaTypy TS
. OTpakeHue MOTOKa OT TON MOBEPXHOCTH

13




ocymiecTBisieTcs o nuddysHoi cxeme. CuuTaercs, 4To
HaJIETAIOIME MOJIEKYJIbI HETIOCPEICTBEHHO NEPEN
OTpaXKeHHUEM MPUXOJAT B COCTOSTHUE
TEPMOAMHAMHUYECKOI0 PaBHOBECHUS C TPaHUIIEH ¢ pa3zaena
¢a3z. Onpenenure MIOTHOCTh MOTOKA SHEPTHH,
II0JIy4a€MOU TBEPIBIM TEIIOM.

11.Cocrosinue ra3a BOIM3U MeK(})a3HOM MOBEPXHOCTH
omnuchIBaeTCs (PyHKIMEH pacipeaesneHus,
MpeICTaBiIsonIe co60i KOMOMHALINIO IBYX
MOJIyMaKCBeIIMaHoB ¢ mapamerpamu N0, TO u nl, T1,
COOTBETCTBeHHO. [lomyunTe BhIpaskeHue ass
OTIpeJIeNIeHUs] TEMIIEPATyphl Ta3a yepe3 BenuauHbl NO,
T0, n1, T1.

12.I1pu nuddy3HOM OTpaKEHUH MOJIEKYJI ra3a OT
HEMPOHUIIAEMON MOBEPXHOCTU TBEPIOTO Tela GyHKIUSI
pacripeiesieHust MOJIEKYII IO CKOPOCTSM BOJIM3HU 3TOU
MOBEPXHOCTH UMEET BHJI TOJTyMaKCBeJJIMaHa ¢
napamerpamu n0 u TO 1151 TOJIOKUTETBHBIX CKOPOCTEN
Mouiekyd. [Ipennoxure alroputm onpeneaeHus
napamMeTpoB (PyHKIIMU pacTpeaeNeHus] OTPakeHHBIX
MOJIEKYJ1, €CJIH B MPOLIECCE OTPAKEHUS SHEPTUs
Mexda3zHOI MOBEPXHOCTH He Tiepenaetcs. 3HaueHus Nl,
T1 u ul cunTaroTCst H3BECTHHIMHU.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanua: OueHkKa "Xopoo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

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

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-5. Pacyet k03¢ GUUMEHTOB OTPAaKeHUs 3BYKA 0T IPaHMIbI pa3aesa ¢ga3s:
JKMIAKOCTD - map

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHUs] KOHTPOJBLHOIO MeponpusaTHsa: PelieHue 3agad 1Mo MIPOHAECHHOMY
MaTepuasy

KpaTkoe coaep:kanue 3a1aHus:
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Iloka3aTe yMEHME BBIIOIHATE pacdeThl TeruioMacconepenoca B Hell

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTh:  BBINOJHATH  PACUEThI 1.ITonyuuTe BhIpaskeHUE AJIs OTIPEACTICHUS
terioMaccorneperoca B Hell KO3 pHUIHMEHTa MPOXOKICHHUS 3BYKOBOW BOJIHHI,
najaroniei Ha Mexx(a3zHyro MOBEPXHOCTh JKUIKUN
MeTaJll — [ap U3 rnapa

2.IlonyuuTte BbIpa)K€HUE JIJIS ONIPEICTICHUS
Kod(hUIIMeHTa POXOXKICHUS 3BYKOBOU BOJIHBI,
najaroneld Ha Mexda3Hyro ToOBEpXHOCTh renmid 11 — map
U3 )KUJIKOCTH

3.ITomyuute BbIpakeHHE JJIS ONIpeIETICHUS
Kod(hUIIMeHTa MPOXOKICHUS 3BYKOBOU BOJIHBI,
najaromeid Ha Mexda3Hyr oBepXHOCTh renuid I — map
u3 napa

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BBIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-6. I[IpeacraBiieHne 0JHOTO U3 METO/I0B MOJIy4YeHUs] HU3KUX TeMIlepaTyp ¢
COOTBETCTBYIOLIEH PACYECTHON OLICHKOM €ro BO3MOKHOCTEH

®opMbl peanu3anmu: 3alinTa 3a1aHUs

Tun kourpoasHoro meponpusitus: Pedepar

Bec koHTpObHOrO Meponpusitusi B BPC: 30

IIpouenypa npoBeneHUusi KOHTPOJILHOro Meponpusitusi: I[lpoBogutcs B ¢opme KpaTKoro
YCTHOTO MpeCTaBIeHUs pedepara.

Kpartkoe conep:xanue 3aganus:
[IpeacraBnenyre OJHOTO U3 METOJOB MOJYUYEHUSI HU3KUX TEMIIEpaTyp C COOTBETCTBYIOIIEH
pacyeTHOM OLIEHKOM €ro BO3MOKHOCTEH. COMOCTaBIEHHE N303HTPOITHOTO U 3303HTAIBITHOTO
pacuMpeHnii Kak crnocoba oxjaxaeHui. /J[nana3zonsl TemMmepaTyp, MoJIy4aeMbIX C TOMOIIBIO
KPHUOXHUIAKOCTEM.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeThb:  OCYIIECTBISTH  BBIOOP 1. TepMoMexaHu4ecKHe COCOObI OXJIAKICHUSI:
METO/1a MOJTyYEHUS HU3KUX 1. 303HTpOINHOE paciupeHne
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TeMIIepaTyp 2. AnmmabGatHoe ApoccenrpoBaHue (M309HTATBITHOE
paciupeHue)

3. OxuyaxzaeHue ¢ TOMOIIbIO OTKAYKU MapoB
2.MarHuTo- v JIeKTPOKAJIOpPUYeCKHE CIIOCOObI:

1. AnumabaTHoe pa3MarHMYUBaHHUE

2. SlmepHoe pazMarHUYMBaHUE

3. AnumabaTHOoe HaMarHM4YMBAaHHUE CBEPXIIPOBOJHUKOB
4. Jlemonsipu3anus AUIIEKTPUKOB
3.TepMOKBaHTOBBIE CIIOCOOBI:

1. Oxnaxnenue no merony [lomepanuyka

2.  Oxmaxpaenue npu pactBopennn He3 u Hed

Onucanue MKAJbI OICHUBAHUA:

Ouyenka: 3a4TCHO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABIISETCS €CIIU 3aJJaHue
BBITIOJIHEHO MTPaBUJILHO WM C HE3HAYNUTEILHBIMU HET0YETaMHU

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3a/IaHKE HE BBHIMOJIHEHO B OTBEICHHBIN CPOK WIJIA PE3YJIHTAT HE COOTBETCTBYET 3a/IaHUIO

JJi1s1 KypcoBOro npoexra/padorsl
6 cemecTp
1. Onucanue KII/KP

KypcoBas pabora mpemycMaTpuBaeT BBHIMOJHEHHE CieAyommX d3TanoB: 1. O3HaKOMIIEHHE C
3aJlaHueéM Ha IMPOEKT, € METOJWYECKUMHU YKa3aHUSAMHU, QJITOPUTMOM TPOEKTUPOBAaHUSA U
XapaKTepUCTUKOM  HMCXOAHBIX JaHHBIX KypcoBoro nmpoekrta. 2. Pacuer mapameTrpoB
CBEPXIIPOBOJAIIEH KaTyIIKH M Kpuocrtara. 3. OneHka reoMeTpU4ecKHX pa3MepoB KpuocTara Ul
CBEPXIIPOBOJIAIIETO0 Maruuta. 4. BelnmoaHeHne yepTeka o0IIero Buja CBEPXIPOBOSIIETO MarHuTa
B KpHOCTAaTe.

11. Ilpumepul 3a0anus u memovl padGomot

IIpumep 3ananus
IIpoexTpoBaHUE KAaTyIIKH CBEPXIPOBOISAIIMX MAarHUTOB U OTBETA HA BOIPOCHI

Temaruka KII/KP:
KM-1. IIpoBepka BbINOJIHEHUS 3a1aHUSA

Onucanue MKAJbI OLICHUBAHUA

Ouyenka: 3a4T€HO
OnucaHnue xapaxmepucmuxy 6blnoJIHeHUs 3HaHus: 3aJaHue IPEUMYIECTBEHHO BBIITOJIHEHO WU
BBITTOJTHEHO B ITOJTHOM 00beME

Ouyenka: HE 3a4TEHO
Onucanue xapakxmepucmuku 6bINOJIHEHUs 3HAHUA: 3aJaHUE HE BBITIOJHEHO
KM-2. IIpoBepka BbINOJIHEHUS 3a1aHUS
Onucanue MKaJbI OHCHUBAHUS

Ouyenka: 3a4T€HO
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Onucanue xXapakmepucmuKu 6blNOJIHEHUS 3HARUA. 3aIIaHI/Ie NpEUMYIICCTBCHHO BLIITOJIHCHO UJIA
BBIIOJIHEHO B ITOJTHOM 00BbEME

Oyenka: HE 3a4TEHO
Onucanue xapakxmepucmuku 8blNOAHeHUs. 3HaHUs: 3aJaHUe HE BBITIOJTHEHO

KM-3. IIpoBepka BbINOJHEHUS 3aJaHUS
Onucanue MKaJbI OEHHBAHUSA

Ouyenka. 3a4TE€HO
Onucanue xapakmepucmuxu 8bINOJIHeHUs 3HaHUs: 3aJaHue MPEUMYIIECTBEHHO BBITIOJHEHO WIIH
BBIIIOJIHEHO B IIOJIHOM 00BEME

Ouyenka: HE 3a4TECHO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHUA: 3alaHie HE BBIMOIHEHO

KM-4. IIpoBepka BbINOJHEHNUS 3aIaHUS
Onucanue MKaJIbl OLeHUBAHUS

Oyenka: 3a4TE€HO
OnucaHnue xapaxmepucmuKu 6bINOJIHeHUs 3HaHUs: 3aJaHue TPEUMYIIIECTBEHHO BBITTOJIHEHO WITH
BBITIOJTHEHO B ITOJTHOM 00beMe

Oyenka: HE 3a4TEHO
Onucanue XapakmepucmukKu 6blnoJIHEHUA SHAHUA. 33,[[8.HI/IC HEC BBIIIOJIHECHO
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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/uHOUKaAmMOpPoO8 U KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTIUHDL

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 KBAHTOBOM MEXaHUKHU; COOTHOILIIEHUE HEONPEIEeICHHOCTEH,
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 yacTuila B mapaboIM4ecKol MOTEHIIMAIBHON sIMe; KBAHTOBBIA TAPMOHUYECKUIN
OCHUJUISATOP; SHEPTETUYECKHUI CIIEKTP
2. Dddext MeiicHepa u ero 00bsICHEHUE
7.buner 7
1. Coun, npuHnun [Tayny u BUABI KBAHTOBBIX CTATHCTUK
2. ®enomeHoormueckas Teopusi ['oprepa — Kazumupa it cBepXIpoOBOTHIUKOB
8.buier 8§
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1. Yacruuesl ¢ noayuensiM CIMHOM U KBaHTOBas ctatucTuka depmu-/upaxa

2. BricokoTemmnepaTypHasi CBEpXIPOBOJIUMOCTb

9.buner 9

1. Tpunnuns! GpU3MKH KOHAESHCUPOBAHHBIX TEJI: KBA3UYACTULIBI 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 ¢ 1eabiM CIIMHOM M KBaHTOBAasi cTaTucTuka boze-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: METAJUIbL, JUAIEKTPUKHU, TOJIYIPOBOIHUKHI

13.buner 13

1. TTapameTpbl KOHIEHCUPOBAHHBIX Tell; KIIACCHUECKOE 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 — yacTUIa WJIM KBa3UYACTUIIA C LI€JIbIM 3HAYEHUEM CIIMHA, BBIPAXKEHHOTO B
eANHMIIAX MpUBeAEHHON ocTosiHHOM [Tnanka 2) ®epMuoH — yacTuIa UM KBa3U4acTUIIA CO
3HaUEHUEM CIIMHA, CTPOTO paBHBIM HYIIO 3) depMUOH — yacTuIa WM KBa3UYaCTULIA C
MIOJIYLIETIBIM 3HAUYEHUEM CIIMHA, BEIPAXKEHHOTO B €JMHUIIAX PUBEIEHHON ocTosiHHOM [1nanka
BepHnrlii oTBeT: @epMHOH — YacTHIIA WIIM KBA3UYACTHIIA C TIOYLIETIbIM 3HAUEHUEM CIIHHA,
BBIP@YKEHHOT'O B €IMHUIIAX IPUBEAEHHON NMOCTOAHHOM [1nmanka
2.Yro Taxoe 3¢ ekt MeticHepa?
OtBeTsI:
1) D¢ dexT yacTHUHOrO BHITECHEHUSI MATHUTHOTO MOJI U3 00beMa cBepxnpoBoHuka I pona 2)
O dext MeiicHepa — MOTHOE BBHITECHEHHE MAarHUTHOTO MOJIS U3 00BEMa MTPOBOIHUKA TIPH €T0
Nepexo/ie B CBEPXIIPOBOAsIee cocTosiHUE 3) DP(PeKT 4aCTUUHOTO MPOHUKHOBEHHUS
MarHUTHOTO TOJIA B BUJE OTJENIBHBIX HUTEH B 00beM CBEPXITPOBOIHUKA
Bepnpriii otBeT: Dddext MeiicHepa — MoJIHOE BBITECHEHHE MAarHUTHOTO MOJIsl U3 00bEMa
IIPOBOJIHUKA IIPU €TI0 IEPEXOJE B CBEPXIIPOBOIAILEE COCTOIHUE
3.Yto ecth Kyneposckas napa?
OtBeThI:
1) [Tapa »51eKTpOHOB, BOJIHOBbIE (PYHKIIMK KOTOPBIX MepekpriBatoTcs 2) [lapa 3nekTpoHOB,
HaXOJALIMXCS Ha PACCTOSIHUM, PABHOM JIOHJJOHOBCKOH TITyOMHE MPOHUKHOBEHHS 3)
KymepoBckast mapa — CBI3aHHOE COCTOSTHUE JABYX JIEKTPOHOB, B3aUMOJCHCTBYIOIINX YEPE3
dboHOH
Bepnsiit otBeT: KynepoBckas rmapa — CBSI3aHHOE COCTOSIHUE IBYX DJIEKTPOHOB,
B3aMMOJICHCTBYIONIMX Yepe3 (POHOH
4.Yto Takoe Buxpb Abpukocona?
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OTBeThI:
1) Ocobas koH(pUTypanysi CHIIOBBIX JIWHUNA MarHUTHOTO TOJISI, OXBATHIBAIOIIIETO
CBEPXIIPOBOJIAIINE TOKU B CBepXMpoBoaHUKAX I pona 2) Ocobast KoHPUTypalust CUITOBBIX
JMHUI MarHUTHOTO MOJIsl, OXBATHIBAIOILIETO CBEPXITPOBOISAIINE TOKU B CBEpXITpoBOoAHMKaX 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 CBEPXIIPOBOJISIIECTO TOKA, IIUPKYIUPYIOIIHMA
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 BeipoxkaeHus Uit hpepmu-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 BBIPOKICHHBIN raz?
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 KBAHTOBOMEXaHNYeCKHE 3 (PEeKThl, BOZHUKAIOIINE
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 TyHHEIbHBINA YPPeKT?
OTBeTsI:
1) TyHHenbHbBIN 3P PeKT — MpeooIeHne MUKPOYacTUIIeH MOTEHIMAIbHOIO Oapbepa B ciayyae,
KorjJa e€ MoJHasi YHEPTusl U3MEHsIETCs pH NpeoioieHnn 6apbepa 2) TyHHeNbHbIH 3P HeKT —
PEoA0IeHIE MUKPOYACTUIIEH MOTEHIIMAILHOTO Oaphepa B cilydae, Korja e€ moiaHasi SHeprus
MeHbllIe BBICOTHI Oaphepa 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-
KOHJIEHCAllMs — KBAHTOBOE SIBJIEHHE, COCTOSIIIEE B TOM, YTO B CUCTEME U3 OOJIBLIOTO YHCIIa
0030HOB, MPU TeMIEpaTypax HUKE HEKOTOPOH KPUTHUECKOM TeMIepaTyphl B COCTOSIHUU C
HYJIEBBIM HUMITYJIbCOM OKa3bIBaeTCsl KOHEUHasl J10JI BceX yacTul] cucteMsl 3) bo3se-
KOHJIeHCallMs — KOH/IeHcalus 6030HOB, IIPU TeMIepaTypax HIKe HEKOTOPOU KPUTUYECKOM
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 HYJEBBIM 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
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Bepusiii orBeT: 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
IOJIYLIEJIbIM 3HAYEHUEM CIIMHA, BEIPAXEHHOIO B €JMHUIIAX IIPUBEIEHHON 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) CriuH — MOMEHT MMITYJIbCa AJIEMEHTAPHBIX YaCTHII, CBI3aHHBIN C JIBU)KCHUEM YaCTHUIIBI 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 IIPUPOLY

Bepnbpiii otBeT: 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
HEJIMHEWHBIM 3aTyxaHueM 3) Cucrema, KoTopasi py BbIBEICHUHU €€ U3 TI0JI0KEHUSI paBHOBECUS
UCTIBITBIBACT JIEHCTBUE BO3BPAILAOLIEH CHIIBI U IIPU 3TOM 0053aTeIbHO CUCTEMA C IMHEHHBIM
3aTyXaHUEM

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

KOTOpasi IpU BBIBEACHHUHU €€ U3 MOJIOKEHUS PAaBHOBECHS UCIIBITHIBACT JIEHCTBUE

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

OtBeTsI:
1) Pacnipenenenue ny4ucToi 3HEprUM, HCITyCKaeMON CUCTEMOM, 1o AsuHe BojH 2) Habop
BO3MOYHBIX SHEPreTHUYECKUX YpOBHEH 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 K0JIEOATETHLHOTO ABMKEHHUS aTOMOB KpucTaiuia 2) Keasuuacruiia,
COOTBETCTBYIOIIAs 3JIEMEHTAPHOMY BO30YKIEHUIO CUCTEMbI B3aUMO/ICHCTBYIOIINX CIIUHOB 3)
KBazuuacrtuua, npeacrasisiomnias co0oi 371eKTpOHHOE BO30YKIEHHE B TUAIIEKTPUKE,
MIOJIYTIPOBOJIHUKE WJIM METajlIe

BepHnpiii 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 8vlnoiHeHus 3Hanus: PaboTa BRIIONHEHA B paMKaX "TPOJABHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6binoHeHus 3uanus: Pabora BeloHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOMHEHA B paMKax "Moporosoro"
ypoBHsi. OCHOBHAsI 4acTh 33/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCH YTIITYOJIEHHOTO YPOBHS

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBINIOJIHEHA WIN BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM ¢ llonoxkeHuem o OabHO-pEHTHMHIOBOM cuUCTeME AJs
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 TUIOCKUN CIION pa3pekeHHOTo ra3a. COCTOSTHUE 3TOr0 ra3a ONUChIBACTCS
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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 KoHaeHcatos i renust I npu remnepatype T = 2 K u xuakoro Hatpus npu T
= 477 K nns gactorsl 38ykoBoit BostHbl f = 1000 'y, TemnonpoBoHOCTh 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 3aanHoi Temmeparype »~ = 1,35-10-7xr/ m 3, MomsipHas
Macca HaTpus 23Ke/KMOob.

3.buner 3

1. Kunetnueckoe ypaBHeHue bonabimana. OcHoBHBIE AoMyIIeHus Ipu BbiBoze. [locTranoBKka
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
JaBieHus (HanpsbkeHui): 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 BENUYMHBI YAEIbHOTO TEMI0BOO 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 |l - 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 BBIPAXKXEHMS IS CHJIBL. PacdeT TerionepeHoca ¢ y4eToM B3aMMHOI'O TPEHUS 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 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 r =4,39-106 /{oc/xe, IIOTHOCTh
HACBIICHHOTO Tlapa Hatpus = 1,57-10-5 ke/m3, IIOTHOCTB *ujakoro 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 ONMHCaHUS.

2. Tlonb3ysich MOMEHTHBIM METO/IOM pEIlIeHUs] KHHETUYEeCKOTo ypaBHeHHs bonbliMaHa,
MPEJJIOKUTE AJITOPUTM OMpPEIeNIEHUs] TEMIIEPATyphl B IJICHKE Napa BOIM3U OBEPXHOCTH
IUIOCKOTO HarpeBaTeliss B CTallMOHApPHOM pexuMe KuneHus reius 11 1is u3BectHOro 3HaueHus

23



YIEIBHOTO TEIJIOBOT0 IIOTOKA, BIENsieMoro HarpesatesneM W , mpu koTopom
o0ecreunBaeTcs MOCTOSHCTBO TONIIUHBI 3TOW TUIEHKH. 3a/1aHbl: TITyOHHA MOTPY>KEHUs
Harpesarens h B renuit 11, Temneparypa BepxHeit MmexxdasHoil moBepxHoctu resuid 11 - map
(3epkaiia ucriapeHusi) Th U COOTBETCTBYIOIIEE TaBJICHHE BO BHELIHEH 00JaCcTH HAI ATOM
noBepxHOCThIO Ph . CunTaercs, 4To Ha MOBEPXHOCTU HArPEBATEISI OCYLIECTBIISCTCS OTHAS
SHEpreTHYecKas akkoMoauus. 3aBUCUMOCTh PaBHOBECHOT'O JaBJ€HUS Napa reus 1o JUHUU
HACBILIEHUS OT TEMIIEPATypbl U3BECTHA.

8.buiter 9

1. Meron npsiMOro YMCIIEHHOTO pEIIEHHUs] KHHETUYECKOro ypaBHeHUsI boapiimana.

2. BeiBenute GhopMyiy s pacyeTa TEIUIOBOTO MOTOKA J MPH CTallMOHAPHOM OECIIIyMOBOM
KMIICHUH Ha IUNIOCKOM HarpeBarelie, IOrpyKeHHOM B renui 11, ecnu u3BecTHBI JaBcHUE 1apa 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 1 mexanorepmuueckuii 3¢ dextsl B He-11. CootHomenue Jlonnona.
2. B omHOMEpHOI cTallMOHAPHOM 3a7a4e O MEPEKOHACHCAIIMN COCTOSIHUE Ta3a OMUCHIBACTCS
YEeTHIPEXMOMEHTHBIM JIByXCTOPOHHUM MaKCBEJJTMaHOM ¢ apamerpamu nl, T1, n2, T2.
[TonyunTe BeIpaskeHHE IS TEMIIEpaTyphl napa. [Ipu Kakux yciaoBUsAX 3Ty GOPMYITy MOKHO
MCII0JIb30BATh JUIsl HAXO0XK/ICHHS TEMIIEPATYPBI ra3a B 33a4e O TEIIONEPEHOCE Yepe3 MII0CKUI
CJION pa3pexeHHOro raza? UeMy paBHO 3HAUCHHUE 3TOM TEMIIEpATyphbl B HEKOTOPOI 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 MEePEKOH ICHCAlUN a30Ta. 3a/1aHbl TeMIepaTypsl ropsiuein 7e = 77,4 K
u xonojgHou Tx = 76,9 K moBepXHOCTEH, paccTosiHUE MeXAy HUMU L. MI3BecTHO, 4TO
temneparype 77,4 K 1o JTMHUY HACBIIIEHHUS] COOTBETCTBYET PAaBHOBECHAS IIJIOTHOCTH Mapa pe
= 4,8 ke/m3, xunkoctu p’ = 804 xe/m3, a Temora napoodbpazoBanus azora r = 2-105 oc/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 MMIPOINHAMHUKH.

2. Onpenenure K03HHUITMEHT TPOXOKICHNS 3BYKOBOH BOJIHBI, MMAJAONIEH Ha MeK(Pa3HYIO
MIOBEPXHOCTh CBEPXTEKYYEro reyns u3 KuakocTtu. TemnepaTrypa rpanunsl pazaena Ts = 2,0 K.

MartepuaJbl 1Ji1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.0Onpenenenuie pyHKIUU pacrpeeeHUs] MOJIEKYII Ta3a Mo CKOPOCTIM
OTBeTHI:
1. ®yHKIMS pacnpeAesieHHs €CTh 0KUIAEMOE YHUCIIO MOJIEKYJ, CKOPOCTH KOTOPBIX HaXOASTCS B
uHTepBaje oT u 10 utdu 2. OyHKIHS pacnpeesIeHHs €CTh 0KUAEMOE YUCIIO MOJIEKYIT,
KOOPJMHATHI KOTOPBIX HAXOJATCS B MHTEpBaie OT X A0 X+dx 3. dyHKuus pacnpeaeneHus ecTh
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 JIA0OPATOPHOI CHCTEME KOOPIMHAT, U -
CKOPOCThH B OTOM K€ CUCTEME KOOPIUHAT
Bepuriit orBeT: @yHKIUS pacnpeieNeHus: €CTh 0KUIaeMOe YUCIIO MOJIEKYJT, KOOPIMHATHI
KOTOPBIX HAXOJATCS B UHTEPBAJIE OT X J0 X+dX, a CKOpocTH OT U 70 u+du. X - KOOpIUHATHI
MOJIEKYJTBI B JIA0OPATOPHOU CHCTEME KOOPAUHAT, U - CKOPOCTh B ATOU ke CHUCTEME
KOOpAWHAT
2.Kakue MoJneKysbl Ha3bIBalOTCS MaKCBEJIIOBCKUMHU?
OTBeTHL:
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1. MakcBeIOBCKHE MOJIEKYJIBI - 3TO MOJIEKYJIbI, KOTOPBIE OTTAJIKUBAIOTCS APYT OT JIpyra C
CHJION, 0OpaTHO MPOIMOPIIMOHAILHON BTOPOM CTENEHU PacCTOSHUS 2. MaKCBEIJTIOBCKHE
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
IATOM CTENEHU PACCTOSHUS

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

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 ypaBHeHHe boiibliMaHa HyHO peniaTh, €CJI JJIMHA
cBoOoHOTO TIpodera B raze MHoro 6onbiie 1 3. Kunernueckoe ypaBHenue bonbiiMana Hy>KHO
pelaTh, eciiy AJIMHa CBOOOIHOTO Mpodera B raze MHOTO MeHbIe 1

Bepusiii orBeT: Knnetnueckoe ypaBHeHue bonbiiMaHna Hy:)KHO pPeIlaTh, €CIIU U3y4aeMbli

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 Cesepiienna’?

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 3TOH (PYHKIIMH, B3ATHIN C ONpeieIeHHbIM BecoM 2. MOMeHT (pyHKIMH
pacnpeneneHus nNpeicTaBiIsieT co00i HHTErpal OT ATON (PYHKIIUH 110 IPOCTPAHCTBY CKOPOCTEMN
0T MUHYC OE€CKOHEYHOCTH JI0 IUTI0C OECKOHEUHOCTH 3. MOMEHT (pYHKIIUH pacIipeleeHus
MIPEACTABISIET COOOM MPOU3BOIHYIO OT 3TON (DYHKIIMH 110 CKOPOCTH

Bepublit otBeT: MOMEHT pyHKIIMM paciipe/ielieHus peACcTaBIseT OO0 HHTerpal o

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

OTBeTsI:
1. [Ipsimoe uncIeHHOE pellieHue KNHETHUECKOro ypaBHeHus: bonpliMana 2. MOMEHTHBIN MEeTO
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
CKOpOocTHOMY npocTpaHcTBy 3. MHTerpan ot {*2*In(f) mo Bcemy cCKOpOCTHOMY 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 - motHocTh, k - moctosinHas 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 - moctostHHas Bosbiimana
10.B xakoMm cimyyae GyHKIHS pacTpeIeICHHIs] MOJIEKYJT IO CKOPOCTSIM Ha3bIBACTCS
MaKCBEJUIOBCKOM ?
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OTBeThI:
1. CocTosiHue rasa siBJISIETCS CUJIBHO HEPABHOBECHBIM 2. MOJIEKYJIbI Ta3a B3aUMOJIECTBYIOT B
COOTBETCTBUU C MAaKCBEJTIOBCKUM MOTEeHIMAIOM 3. COCTOsSIHUE ra3a sBJISIETCS] PABHOBECHBIM
Bepupsiii otBeT: CocTosiHUE raza sBIseTcs] paBHOBECHBIM

II. Onucanue wKanvl oueHUBAHUA

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6blnoixneHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHUECKUX PEIICHHIA

Ouenka: 4
Huoicnuti nopoz evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHBIE
HEeJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BHIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa He BHIMOJHEHA WIH BBITOJIHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy

Onenka omnpexensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHHIOBOM CHUCTEME AJIS
crynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.
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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: 70
Onucanue xapakxmepucmuxu 8vlnoHeHus 3Hanus: PaboTta BeIMOJIHEHA B paMKaX "TIPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
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
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

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBITOJIHEHA WIN BBITIOJTHEHA
MPEUMYIIECTBEHHO HETPaBUIHHO

1I1. Ilpasuna évicmasienus 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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