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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 'oTOB K pacyeTHO-3KCIEPUMEHTATHPHOMY aHAIM3y OCOOCHHOCTEH MPOIECCOB B
HaHOPa3MEPHBIX CUCTEMax
N/1-4 I'oTOB aHAIM3UPOBATH MPOLIECCHI B3AaMMOCHCTBHS YACTHUIl HA TOBEPXHOCTH
MaTepuaoB U B KOHACHCUPOBAHHOH (aze

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Popma peanuzanuu: 3anuTa 3aJaHus
1. Pacyer xapakTepuCTHK apOBOM MJICHKU IPU KUIIEHUU CBEPXTEKYUEro rejus Ha
MOBEPXHOCTAX cPepruyecKuX U IMINHIPUUYECKUX HarpeBaresei (Pemenne 3amayq)

Dopma peanuzanuu: YcrHas popma
1. [Tpunumne! pu3nku KoHACHCUPOBaHHBIX cucTeM (Komnoksuym)
2. DnemenTsl pusznueckoit kuHeTrku. Yacts 1 (KomrokBuym)
3. Dnementsl pusznyeckoit kunetuku. Yacte 2 (KommokBuym)

BPC nucuuminHbl

7 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YCNeBaeMOCTH IO
AUCHUILINHE:

KM-1 OnemenTts! ¢pusndeckoit kunetuku. Yacts 1 (KomnokBuym)

KM-2 DOnemenTts! pusndeckoit kuaetuku. Yacts 2 (KommokBuym)

KM-3 IIpunuuns! ¢pu3uku KoHAeHCHpoBaHHbIX cucteM (KomiokBuym)

KM-4 Pacder xapakTepHCTHUK MapOBOM IUIEHKH NPU KUIIEHUH CBEPXTEKYUEro rejus Ha MOBEPXHOCTAX

cheprueckux U NIUIMHAPUIECKUX HarpeBaTenei (Pemenue 3aqay)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunexc KM-1 | KM-2 | KM-3 | KM-4
Paszgen nucuurimHbl
KM:
Cpox KM: 4 8 12 16
OneMeHThl GU3NYECKON KHHETUKU
OcHOBHBIE IOHATHSA U ONIPEAETICHUS + +




Kunernueckoe ypaBuenue bonbimana

ITocTanoBka 3aaa4u AJIsd YpaBHCHUA BOJ'IBI_[MaHa

OcHOBBI ()M3HUKHU CBEPXTEKYUYECTH H MIPOLIECCHI IEPEHOCA B
He-ll

I'ennii — KBaHTOBAS JKUIKOCTH

[TocTanoBka 3aauun o pacuete Teruiooomena B He-l|

HpI/IHHI/IHI)I (bI/ISI/IKI/I KOHACHCHUPOBAHHBIX CUCTEM

[TapameTpbl KOHAEHCUPOBAHHOI'O TEJIA

Kpucramnuueckas pemerka

TemnonpoBoIHOCTh KPUCTALTMUECKON PEICTKH
(IMATIEKTPUKH )

Bec KM:

20

20

20

40




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
JUCLUIUIMHE
[1K-2 N-4rik-2 I'otoB | 3HaTh: KM-1 DnemenTsl pusnueckoit kunetuku. Yacts 1 (KosmokBuym)
aHaAJIM3UPOBaTh  IPOLECCHI | OCHOBHBIE METO/bI KM-2 OnemenTtsl puzndeckoit kuneruku. Yacts 2 (KomnokBuym)
B3aUMOJICVCTBUS YaCTULl HA | ONMCAHUsA KM-3 Ilpunnuns! Gpu3uku KOHAeHCUpOoBaHHBIX cucteM (KosokBuym)

HIOBEPXHOCTU MaTEpUANIOB U
B KOHJICHCUPOBaHHOM (a3ze

KOHJCHCHUPOBAHHBIX CUCTEM
U pacyera ux CBOWCTB
CIocoOBI pacyeTa MpoIEeccoB
MepeHoca B yCJIOBUSIX
CYILLIECTBEHHOU
HEPaBHOBECHOCTH

YMeTs:

BBITIOJTHATH PAcueThl
TEeIJIoMaccoIepeHoca B
raszax mpu Jito00i cTeneHu
TEPMOIUHAMHYECKOMN
HEPaBHOBECHOCTH
BBITOJIHATH PACUEThI
TeriomMaccornepenoca B He-
1

KM-4 PacueT xapakTepUCTHK TAPOBOM IJICHKH MPH KUIICHUH
CBEPXTEKYYEro T'elIis Ha TIOBEPXHOCTAX CHepUICCKUX U MIIMHIAPUICCKUX
HarpeBatenei (Pemenue 3amaq)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. DiemenTsl puznyeckoii knnetuku. Yacrs 1

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOIBLHOT0 MeponpusTus: KomiokBuym

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHHsi KOHTPOJBLHOIO MEPONPHUSATHS: YCTHBIM OMPOC CTYIEHTOB IO TeMawm,
pa3o0paHHBIM B IMEPBOM YacTH pazjeia "IjaeMeHThl PU3NIeCKOM KHHETHKH' .

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBeThTE Ha IMOCTaBJICHHEIC BOIIPOCHI KaK MOXHO Ooiee HOI[pO6HO

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YyJIbTAThL O6y‘IeHI/IH Bonpocm/sanaHI/m AJI1 IIPOBEPKU
IO JUCHMITJIMHE

3HaTh: CHOCOOBI pacyeTra MPOIECCOB 1.0npenenenve GyHKIUU pacnpeeIeHUs
IepeHoca B YCIOBHUSX CYIIECTBEHHOMN MOJIEKYJI ra3a o CKOpocTsiM. MakcBe1oBCKas
HEPaBHOBECHOCTH GbyHKIUS pacrpeneaeHus

2.MowmenTsl pyHKIUU pacupeneneHus. Ces3b
MHUKPOCKOIIMYECKOTO U MAKPOCKOIIMYECKOT O
YPOBHEHN ONUCAHUS

3.Kunernueckoe ypasHeHue bonbimana.
OcHoBHbl€ nonyleHus npu BeiBoje. IloctaHoBKa
3a1a4

4.MoMeHTBI UHTETpalla CTOJIKHOBEHHM
5.CymMmaTOpHBIE MHBAPUAHTHI U HHBAPUAHTHI
CTOJIKHOBEHUI

6.MuTerpan cronkHoBeHuid. Ero crpykrypa
7.PacueT MOMEHTOB MHTErpajia CTOJIKHOBEHUH ISl
MaKCBEJUIOBCKMX MOJIEKYII

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

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

Oyenka: 3 («yIOBIETBOPUTEIHEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku ebinonneHus 3nanus: OLeHKa "yI0BIeTBOPUTENLHO" BBICTABIISETCS
ecJM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO




KM-2. JnemeHnThl pu3nyeckoil KHHeTUKU. YacTs 2

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJILHOr0 MeponpusaitTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBegeHHs1 KOHTPOJIbHOIO0 MEPONPHUATHSA: YCTHBIM ONPOC CTYIEHTOB IO TEMaM,
pa3o0paHHBIM BO BTOPOW YacTH pa3zena "DineMeHThl (U3NIeCKON KHHETHUKH .

KpaTkoe cogep:kanune 3a1aHus:
OTBeThTE Ha MOCTABJICHHBIC BOIPOCHI KaK MOXKHO 0oJiee moapoOHo

KoHTposibHbIe BONPOCHI/3aJaHUA:

3aryaHupOBaHHbIE pe3yabTathl | Bompocsl/3aganus a1 IpoBepKu

00y4YeHHMsI 10 JUCLUIIIMHE

YMers: BBIIIOJIHATH pacyeTsl 1.MeTo1bl pelieHrss KHHETUYECKOTO YPABHEHMUSI
TEIJIOMAcCOIIEpeHoca B Trasax IIpHu bonpumana

T000# CTEeTeHH TepMOIUHAMUYECKON 2.ANTOpPUTM pElICHUsI KHHETHYECKOTO YPaBHEHUS
HEPaBHOBECHOCTHU bonpiiMaHna MOMEHTHBIM METOIOM

3. Annpoxcumaruy GpyHKIHH pacrpeneneHus
MOJIEKYJI Ia3a [0 CKOPOCTAM IIPH PEILEHUH 3a7a4
MOMEHTHBIM METOJ0M

4. H-ynkuus u H-teopema

5.Pemienne nuHeapu30BaHHON OJTHOMEPHOMN
CTAllMOHAPHOM 3aJa4u O NIEPEKOHICHCAUU
MOMEHTHBIM MeTOJI0M. [losmydeHne BelpakeHus i
IUIOTHOCTH MOTOKA Macchl j. Ero acumMnToTnku
6.IloTeHunanbl B3aMMOJEHCTBHS OJHOATOMHBIX
MOJIEKYII

7.MaKCBEIOBCKHE MOJIEKYJIBI

Onucanue MKAJbI OLEHUBAHUS :

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO HJTU MIPEUMYIIECTBEHHO HE BBIMIOJTHEHO

KM-3. lIpyHuuns! pU3MKH KOHACHCHPOBAHHBIX CHCTEM

®opmbl peanusanuu: YcrHas Gopma
Tun koHTpoABLHOr0 Meponpusitus: Kommoksuym




Bec koHTpOobHOrO0 Meponpustusi B BPC: 20
IIpouenypa npoBeneHusi KOHTPOJBLHOI0 MEPONPHUATHSI: YCTHBIM ONPOC CTYAEHTOB IO TEMaM,

pa3o0paHHBIM B pa3jierie.

KpaTkoe conep:kanue 3a1aHusi:

OTBeTbTe Ha OCTABJICHHBIE BOIIPOCHI KaK MOKHO OoJiee MoApoOHO

KoHTposibHbIEe BONPOCHI/3a1aHUA:

3amnaHUpOBaHHBIE  PE3yJbTaThl
00y4eHUs IO TUCHUILINHE

Bonpocsi/3aganus 11t IpoBepKH

3HaTh: OCHOBHBIC METObI
OIIMCaHusA KOHACHCHUPOBAHHBIX
CHUCTEM U pacdcTa ux CBOICTB

1. Knaccugukaius KOHIEHCUPOBAaHHBIX CUCTEM. XapaKTep
CBsI3€M YacTHIl B KOHJEHCUPOBAHHBIX TEJaxX.
Pacrnipenenenue 31eKTpOHHOTO 3apsia

2.ITapameTpbl KOHJIEHCUPOBAHHBIX TEJI: TAPAMETP
B3aMMOJEICTBUS, IApaMETPBI

ne bpoiuta u ne bypa

3.CTaTucTU4ecKoe OMMCAHUE CUCTEM MHOTMX YaCTHULL.
KBanroBsle cratuctuku boze-Oiinmreiina u ®epmu-
Hunpaxa

4.BbIpoKIEHHBIN 3JIEKTPOHHBIN ra3. IMnynbc u saHeprus
®epmu. Temneparypa BBIpOXKIACHUSI. DHEPIUsI U JaBJICHUE
BBIPOXKJIEHHOT'O 3JIEKTPOHHOTO rasa

5. TepmoarHaMuka cBOOOJHOIO 3JIEKTPOHHOI'O rasa.
[1n0THOCTB YKCIIa COCTOSTHUI 3JIEKTPOHOB
6.OJIeKTpOHHAs TEIUIOEMKOCTb KpHACTaLIa

7.29MEeKTPOHBI B KPUCTAJUTMUECKOU PEIIETKE.
OHEepreTU4ecKuil CIeKTp 3JIEKTPOHOB B KPUCTAILIE.
3anpemneHnble 30HbI dHEpruil. Knaccudukanus TBepapIx
TEJ 110 30HHOM CTPYKTYype

8.Kunernueckoe ypaBHEHUE AJIs QJIEKTPOHHOT'O Ta3a
9.TennonpoBOAHOCTH JIEKTPOHHOT'O Ta3a B METaJIaX
10.3axon Bunemana-®paniia

11.21eKTponpoOBOAHOCTH IJIEKTPOHHOTO raza B MeTaljIax.
BriBoa 3axona Oma

12.9nemenTapHbIe BO30YXICHHS U SHEPTeTUUECKHI
CIEKTpP KOHJEHCUPOBAHHOTO Tesna. ®OHOHBI
13.KonebGaHust KpUCTAIUINYECKOHN PEIIETKU C OTHUM
aTOMOM B DJIEMEHTApHOU sYEHKe

14.KonebGaHusi KpUCTAIUIMUECKOMN PEIIETKH C IBYMSI
aTOMaMU B DJIEMEHTapHOM sSUelKe. AKYCTHYECKHUE U
ONTUYECKUE MOJIBI

15.®@oHoHbI. DOHOHHBIN ra3. KBaHTOBas cTaTHCTHKA
(dhoHOHOB

16.TennoeMKoCTh KpUCTAIIIINYECKON PEIIETKU. 3aKOHBI
Mrononra-Iltu u [ebas

17.®OHHOHAs TENJIONPOBOJHOCTh

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)

Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO




Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "Xopouio" BEICTaBISETCS €CIu
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAMpABJICHHE JUIsl pEIICHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJJaHuE BBIMIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIITOJIHEHO

KM-4. Pacyer xapaKkTepHCTHK NapOBOii NJICHKHU NPH KMIIEHUHU CBEPXTEKYYero rejims
HA MOBEPXHOCTAX chepruyuecKNX U HWINHAPHYECKUX HarpeBaTeei

®opMbl peau3anmu: 3amuTa 3a1aHus

Tun KoHTpPoIbHOTO MeponpusiTus: Pemenue 3agau

Bec konTposbHOro meponpustusi B BPC: 40

IIpouenypa mnpoBegeHHsi KOHTPOJbLHOro Meponpusitusi: HeoOxomumo pemuTh 3aaauy,
NPUBEJCHHYI0 B KpPaTKOM 33JaHUU, B COOTBETCTBHHM €O CBOMM BapuaHToM OtBersl: No
BapuantaOT1BeThl 1qw= 12311 B1/M2 2qw= 13646 B1/M2 3\deltall= 190 mxm 4qw= 51127 B1/m2
S5qw= 59762 Bt/mM2 6qw= 54597 Btr/mM2 7\deltall= 102 mxm 8\deltall= 415 mxm 9qw= 12269
Br/M2, Q= 0.888 Br/M2 10gw= 12856 Bt/M2 11\deltal]= 140 mxm 12h= 20 cm 13\deltal]= 110 mxm
14qw= 38960 Br/m2 15\deltall= 140 mxm 16h= 20 cm 17qw= 16283 B1/M2, Q=1.841 Bt 18h= 6
CM.

Kparkoe cogepxanue 3ajaHus:
[Tnockuit uau UUIMHAPUYECKUH, UK chepUuecKUil HarpeBarTeib, UMEroIuii (eciu ¢popma ero
HWIMHpUYecKas win cepudeckas) quamerp dw norpyskeH B cepxtekyuunii renuii (He-II) Ha
riyOuny h. Ilpu nogaye TeminoBoro NoToka MIOTHOCTHIO qW (MJIH MOJIHON TETJIOBOM Harpy3Ku
paBHOI Q) HAa MOBEPXHOCTH HarpeBaTessl BO3HUKAET IJIEHKA Mapa, TOJIIMHA KOTOPOH
paBHa § (IIpH TEIJIOBOM MTOTOKE, PABHOM BOCCTAHOBUTEIILHOMY, & CTPEMHUTCS K HYITIO).
PaccmaTpuBaercs cranmoHapHoOe IUIEHOYHOE KuneHue. Temneparypa cBOOOAHON MOBEPXHOCTH

He-11 — Tb. [1o 3amaHHbIM 3HAYEHUSAM MTAPaMETPOB MPOIIecCa KUTICHUS, B3SITHIM U3
MIPUBEJICHHOM HIDKE Ta0. 1, onpenenuTe HEM3BECTHHIN apameTp (0003HAUEHHBINH 3HAKOM
«?»).
No

70, K

BapuaHTa | Tum HarpeBarens dw, mm | §, mxm | h, cm | qw, B/m2 | Q, Br

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3amIaHUpPOBAHHbIE pe3ynbTaThl | Bompochl/3aanus 11 IpOBEpKU

06yquI/I5I 10 AUCIOUIIJIINHE

VMeThb:  BBINOJHATH  PacyeThl 1.

Ternomacconepenoca B He-ll | 1| TMnockmit [ 200 | —[0[25][ 2] |
2

[2 [ Moo [1.95 |- [0 [50 [ 2] |

3.
| 3 | Munuuapuueckuii | 1.95 [ 2.0 [ 2| 20 | 69077 | |




3annaHupOBaHHbIE pe3yNbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKu

4.
| 4 | Wunmuapuaeckuii [ 1.95[2.0[0]20 [ ?2 [ |

S.
| 5 | Humunapuuecknii | 1.90 [ 2.0 [ 100 [ 22 [ 2| |

6.
| 6 | Llummmapuueckuii [ 1.90 [ 3.8 [185[23 [ 2] |

1.
| 7 | Lnnmmpuaeckuii [ 1.80 [ 2.0 [ ? [ 15 | 46015 | |

8.
| 8| Chepuueckuii [ 1.80[6.0[?[5] [2.0]

9.
| 9 | Chepuueckuii | 1.80 | 4.8 [515[3 22|

10.
| 10 | Imockmit [ 1.80 [ - [0 [20 [ 2] |

11.
| 11 | Cdepmueckmii | 1.70 [ 6.0 [?2 [3] [1.0]

12.
| 12 | Cdepuueckmii | 1.60 [ 4.0 [ 100 [ 2| [ 2.5 |

13.
| 13 | Cdeprueckmii | 1.60 [ 5.0 [?2 [15] [3.0]

14.
| 14 | Humnapuaeckuii | 1.60 |40 [0 [ 192 ] |

15.
| 15 | Hummnapuueckmii | 1.70 [ 3.0 [ ? [ 3[8862 | |

16.

| 16 | Humunmpuaeckwmii | 1.90 | 2.8 | 100 | ? | 52220 |

17.
| 17 | Chepuueckmii | 1.90 | 6.0 [ 220 [5[ 2 | 2]

18.
| 18 | Cchepuueckmii | 1.90 | 5.0 | 240 | 2 | 20318 | 1.6 |

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinoanenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABISAETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
7 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Kunernueckoe ypaBHeHue bosbiimana. OCHOBHBIE omylIeHUs ITpH BeIBOE. [locTanoBKa
3azay.

2. Pacder «BOCCTaHOBHUTEILHOTO» TEIUIOBOTO noToka B He-1I mpu kunenuu. Gusnueckas
MIOCTaHOBKA. MaTeMaTnyeckoe OnrcaHue.

3. O1eHUTH BpeMsi KHHETUYECKOH peslakCalliy B JIEKTPOHHOM T'a3e BHYTPH KPUCTAJUIA HATPHS
npu T =295 K. Y aenpHOE 31eKTpUUeCKOe COPOTUBIICHUE HATPUS

IIpoueaypa nposenenus

CTYZICHTI)I mo o4Yepcan BbITATUBAIOT 6I/IJICTI)I, PacCIioJIOKCHHBIC Ha CTOJIE TCKCTOM BHHUS.
3anuceIBaeTCA HOMCp ouiera u BpCM: Hadalla IIOAIOTOBKH OTBCTA. qepe3 OIIpCACIICHHOC BpEMA (HO
YMOJTYaHUIO qac) CTYACHTHI C paClIMCaHHBIMH OTBCTAMHU MOAXOIAT K IIPEIIOAaBaTC/Ii0O 1 HAYUMHAKOT
pacCKa3bIBaTb OMJIET CBOMMHU CJIOBAMH

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenumnss/Muankarop: UJ{-4rk-2 I'oTOB aHanu3upoBaTh IpoLecCchl B3aUMOAECHCTBUS
YaCTHI] HAa TIOBEPXHOCTH MaTepUaJIOB U B KOH/IEHCUPOBAHHOM (haze

Bomnpocel, 3axanus
1.1. Kunetnueckoe ypapHenue boibiimana. OcHOBHBIE AOMYIIEHUs Tpu BbIBoje. [locTaHOBKA
3azad.
2. Pacuer «BoCcCTaHOBUTENHHOTO» TeIIOBOro notoka B He-1I npu kunenuu. Gusnueckas
MOCTaHOBKA. MaTeMaTn4ecKoe OTHMCaHHUE.
3. OueHuTh BpeMs KHHETUYECKOH peslakcallii B ANEKTPOHHOM Ta3e BHYTPH KpHUCTalia HaTpus
npu T =295 K. VY nenbHOe 251eKTpUIecKoe COMPOTUBIICHUE HATPUS

2.1. Tepmomexanuueckuit 1 MexaHotepmuueckuii 3¢ ¢extsl B He-11. Cootnomenue Jlonnona.
2. DNEKTPOHBI B KPUCTAUTMIECKON pemieTKe. DHEPreTHUECKHH CIIEKTP AJIEKTPOHOB B
KpHcTaie. 3anpenieHHble 30Hbl Hepruid. Kiaccuduxanys TBepabpIX Tel 0 30HHON
CTPYKTYpE.

3. CchopMynupoBaTh CUCTEMY YpaBHEHHI, TO3BOJISIONLYIO ONPEAETUTh BETUYUHY TEIIJIOBOTO
MOTOKA Yepe3 TUIOCKUM CIION pa3pekeHHOTOo raza. COCTOSTHUE 3TOr0 ra3a OMUCHIBACTCS
YEeTHIPEXMOMEHTHBIM JIBYXCTOPOHHUM MaKCBEJTHaHOM ¢ apamerpamu N1, n2, T1, T2. 3agaua
cranuoHapHas. M3BecTHBI: TeMIiepaTypbl HOBEpXHOCTEN Teop U Txon, pacCTOSIHUE MEXTY
HUMM L, CpeHss IIIOTHOCTH ra3a, HaXOAAIEr0Cs MEXY STUMH IUIOCKOCTAMH p - . Ha
MOBEPXHOCTSAX TEINIOOOMEHA OCYIIECTBISETCS MOTHAs SHEpreTHYecKas akKOMOoJalus, T.€. Ipu
x=0 T1 = Teop, npu x=L T2 = Txon.

3.1. Pacnpoctpanenue 3Byka B He-II. Cuctema ypaBHEeHMI, OMTUCHIBAIOIIAS ATO SIBICHUE.
Cxopoctb 1-r0 u 2-T0 3ByKa.

2. TeroeMKoCTh KpUCTAIUTMUECKON pereTku. 3akoHsl Jrononra-Iltu u lebast.

3. B onHOMEpPHOI 3a/1a4€ 0 NEPEKOHICHCAIIUH, ONTMCHIBAEMOM YETHIPEXMOMEHTHBIM
npuOIKeHNEM B BUE IBYXIIOTOYHOTO MaKCBEIIMAaHOM ¢ mapameTpamu nl, n2, T1, T2,
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HE00XO0IMMO OTIPE/IeIUTh KOMIIOHEHTHI TeH30pa JaBlieHus Pyy 1 PXy 17151 HEKOTOPOH TOUKH X,
rae N1 =5n6,n2 =3n6, T1 =4T6, T2 = 2T0.

4.1. VI3smeHeHue JaBiIeHMs U TEMIIEPATYPbl B MOHOXPOMATUYECKOU BOJIHE 1-T0 M 2-T0 3BYKa.

2. ®ononbl. DoHOHHBIN Ta3. KBaHTOBas cratucTHKa (DOHOHOB.

3. B omHOMEpHO# 3a7a9€ 0 MePEKOH ICHCAIIUH, ONTUCHIBAEMOU YETBIPEXMOMEHTHBIM
MPUOJIKEHUEM B BHJIC IBYXTIOTOYHOTO MaKCBEIJIMAHOM C mapaMmerpamu nl, n2, T1, T2,
HE00XO0IMMO OTIPENICIUTh TeMIIepaTypy ra3a 7T st HeKoTopo# Touku X, rae Nl = 4n6, n2 =
2n6, T1 =9T6, T2 = 4T6.

5.1. Onpenencurie pyHKIUU pacpeaesieHUs] MOJICKYJI Ta3a M0 CKOPOCTSIM. MOMEHTHI (PyHKIIHH
pacupeneneHus. CBsi3b MUKPOCKOIIMYECKOIO U MAKPOCKOITUYECKOr0 YPOBHEHN ONMUCAHMUSL.

2. lIByxckopoctras moaens JI.J1. Jlanmay; monymieHus (MPeAmoIoKeH s ) 1 MAaTEMAaTHYECKOE
ONMCaHUeE.

3. Kpucramnnueckas pemierka NOBapeHHOMW COMM — TPaHelEHTPUPOBaHHAs KyOu4ecKasl.
Mopaeinb CTpYKTYpbl XJOPUCTOIO HATPUSL MOKHO ITOCTPOUTH pacroJiarasi HOInepeMEHHO HOHBI
HaTpUs U XJIOpa B y3JIaX MPOCTON KyOudeckou pemerku. HaliTu paccTosHue MeX1y

Boruncnute napametp ae bpoiis s nonos Hatpus U xiopa rnpu T=290 K. Cnenatp BbIBOA 0
KBaHTOBOM WJIM KJIACCUYECKOM MPUPOJE HOHOB B KPUCTAJLIE IOBAPEHHOM COJIN.
6.1. Kputnueckue ckopoctu B He-ll.
2. Kunerndeckoe ypaBHEHUE JUIsl 3JIEKTPOHHOIO Tra3a. TermionpoBoJHOCTh 3J1EKTPOHHOTO ra3a
B MeTajutax. 3akoH Bunemana-®paniia.
3. B oqHOMepHOI cTanoHapHOH 3a1a4e 0 MEePEKOHCHCAIMN COCTOSIHUE TIapa OIUChIBACTCS
JIByXCTOPOHHHMM MaKCBEIJIOBCKUM pacupezeneHneM ¢ napamerpamu N1, n2, T1, T2. Ioxyunte
BbIpa)KEHUE JUI TEMIIepaTyphl [1apa, OMUCHIBAEMOro Takol (yHKuuel pacnpenaenenus. [Ipu
KaKHX YCJIOBHSX 3TO BBIPAKEHUE MOKHO UCIIOJb30BaTh JJIs ONpEAEIeHUs] TEMIIEpaTyphl I'a3a B
3aJa4e O TEIJIONEPEHOCE YePE3 CIION pa3peKEHHOro rasa?
7.1. Unrerpan cronkHoBeHui. Ero crpykTypa. Pacuer MOMEHTOB HHTErpajia CTOJIKHOBEHUN
JUISI MAKCBEJIJIOBCKUX MOJIEKYII.
2. Cuna B3auMHOTO TpeHUs ['oprepa-Memmnaka. @u3ndeckas CynHOCTh. KadecTBeHHBIIH
BBIBOJI BBIPAXXEHM IS CWJIBL. PacdeT Terionepenoca ¢ yueToM B3auMHOIO TPEHUSI KOMIIOHEHT
He-11.
3. Onpenenuts sHEepruto Gepmu, Temneparypy PepMu U TaBICHUE BHIPOXKICHHOTO
JIEKTPOHHOTIO ra3a B KpucTauie Kainus npu temnepartype 335 K. ITnotHocts kanus p=851

.
8.1. IlocTanoBka 3agaun o pacuete Terooomena B He-1I. Pexxum conporusnenus I1.J1.
Kanuupr.
2. KonebaHus KpUCTAJUTMYECKOH PEIIETKU C IByMsI aTOMaMH B 3JIEeMEHTapHO! sYerKe.
AKyCTHYECKHE U ONTHUYECKHUE MOJIBI.
3. CchopMynupoBaTh CUCTEMY YpaBHEHH, TO3BOJISIONLYIO ONPEAETUTh BEIUYUHY TEILJIOBOTO
MOTOKA Yepe3 MIIOCKYIO IUIEHKY Mapa rejivs, pa3Aelsiollylo HarpeBaTeib U CBEpXTEKyUnid
renuid. 3agada cranroHapHas. COCTOSIHME Iapa OMMCBIBAETCS YETBIPEXMOMEHTHBIM
JIBYXCTOPOHHUM MaKCBeJTHaHOM. VI3BEeCTHBI: TONIIMHA MapoBoi ieHku d, Temmeparypa
mexdaznoit mosepxnoctu He-ll-nap Ts, remnepaTtypa noBepxHocTu HarpeBarens Tw (mpuuem
Tw >>Ts). Cunraercs, 4To Ha ITON MOBEPXHOCTH OCYILLECTBIISIETCS MTOJIHAs SHEPreTHIecKast
AKKOMOZALHSL.
9.1. Onmcanue cranpoHapHOro Terutonepenoca B He-1I mpu maMuHapHOM IBMXEHUH
HOpPMaJIbHON KOMIIOHEHTBHI.
2. DIEeKTPOIPOBOIHOCTH JEKTPOHHOTO ra3a B MeTayuiax. Beios 3akona Oma.
3. Iomyunre BeIpaskeHHE Il IOTOKA SHEPTHHU T'a3a, OMMCHIBAEMOT0 SJUIUIICOUAIbHBIM
pacrpeeIleHueM:
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(1 YR o) | (e —u) 22+27 |
f=n | |expy— : .
\27RT | \27RT_) | | 2RT  2RT, ||
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[Tpu KaKux ycJIOBUSX 3TOT IOTOK SHEPTUU PABEH COOTBETCTBYIOIIEH BEITUUYHMHE, ONPEACIEHHON
10 MaKCBEJIJIOBCKOMY PaCIpeeICHUI0?

10.1. Dxcnepumentsl ¢ He-1I, cnoco6cTBOBaBIINE TOSBICHUIO TBYXCKOPOCTHOW MOJICIIH.
3aBUCHUMOCTB OT TEMIIEPATyPbl INIOTHOCTEH HOPMAJILHOM U CBEPXTEKY4Yell KOMIIOHEHT.

2. DneMeHTapHbIE BO30YKACHUS M SHEPTeTUYECKUN CIIEKTP KOHJCHCUPOBAHHOT'O TeIa.
DOHOHBI.

3. Onpexnenute BEIMYMHY BOCCTAHOBUTEIHHOMN TEIUIOBOW HArpy3ku npu kuneHuu renus 11 na
HUJIMHAPUYECKOM HarpeBaTese IuaMeTpoM 2 MM, PacioyIoKEHHOM ropu3oHTanbHo B He-11 Ha
riyoune 20 cM oT cB0OOIHOM Mex(a3HOlM MOBEPXHOCTH, UMeroIei Temnepatypy 2 K.

11.1. BeiBo ypaBHEHMS, ONUCHIBAIOIIETO CTAIlMOHAPHBIN TeruonepeHoc B He-11 Ha ocHOBe
YpaBHEHUH JBYXCKOPOCTHOM TUAPOJIUHAMUKH.

2. KoneGaHus KpUCTaJUIMYECKOM PEIIETKH C OJTHUM aTOMOM B 3JIEMEHTApHOU sueiike.

3. IomyunTe BeIpayKE€HHE ISl TEMIIEPATYPHI T'a3a, OMUCHIBAEMOTO AIITHIICOUIATHHBIM
pacupeeNneHueM:

fe o 1 VP -jexp !_ (2, —u) . g +E |'

\27RT | \27RI.) | | 2RT 2RT, ||

L .y

[Tpu kakuX yCIIOBUSIX 3TO pacHpeesIeHNe CTAHOBUTCS PAaBHOBECHBIM?

12.1. Pemenue nuHeapu30BaHHONW OJTHOMEPHO cTallMOHAPHOM 337a4YM O MEPEKOHICHCAIUH.
[MonyueHue BbIpaXKEHUS VIS TNIOTHOCTH MOTOKA Macchl j. Ero acuMnToTHKH.

2. Knnaccugukarysi KOHAEHCUPOBAHHbBIX CUCTEM. XapaKTep CBA3EH 4acTull B
KOHJCHCUPOBAaHHBIX Telax. Pacnpeesenue 3J1eKTpOHHOTO 3apsija.

3. B kauectBe cepxiuenu B axkcnepumente [1.JI. Kanuisl o uccnenoBanuo
TEPMOMEXaHUYECKOI0 3P PeKTa NCIOIB3YETCs MOPUCTast TPOOKa, COCTOSIIIAs U3 cTa
KanuuisipoB. JluameTp kaxaoro kanusuisgpa 3 MKM, a ero JUIMHa

0,5 cm. Pasnocts yposaeil He Il Bo BHEIIHEM U BHYTPEHHEM COCYaX COCTABIIAET 6 CM.
HcTouHMK MUTaHUs CO3/1a€T HAIPSDKEHUE HA HarpeBarese, pa3sMenieHHOM BO BHYTPEHHEM
cocyne, sennunHoi 0,5 B. HaiiiuTe BenMuuHy TOKa B IIeM HarpeBaressi, 00eceyrBaroIero
CTallMOHAapHbIE YCI0BUs 3KcniepumenTa. Termmonputokamu k He Il u3 okpysxkaromei cpebl
npenedpeus. Temneparypa He Il paBusiercs 1,9 K.

13.1. TloTeHIMaITBI B3aUMOICHCTBHUS OJTHOATOMHBIX MOJIEKYJI. MaKCBEUTOBCKHE MOJICKYITHI.
2. ITapameTpbl KOHJCHCUPOBAHHBIX TEJI: MapaMeTp B3aUMOJIEHCTBUS, TapaMeTpsbl ae bpoiins u
ne bypa.

3. Ilpu cranmoHapHoM OeclyMOBOM KUIIEHHM Ha MJIOCKOM HarpeBartesie, HOrpy>KeHHOM B
renwuii I Ha rmyouny h = 0,5 m, o6pa3oBasnacek maposas rieHka. Tosmaa 3Toi mwieHku d ¢
TEYEHUEM BPEMEHHU OCTACTCs IIOCTOSHHOU. YeMy paBHa BEeIUMYMHA YIEIBHOIO TEIIOBOIO
MOTOKA, BBIJIEISIEMOr0 HarpeBaTesneM W, Ipyu KOTOpoil obecriednBaeTcs Mojiep KkaHme
3aganHoro 3Ha4yeHus d ? Temneparypa mexdasHoit noBepxHoctu renuii [I-map Ti paBHsieTcs 2
K. Cunraercs, 4To Ha MOBEPXHOCTH HArpeBaTENs OCYLIECTBIISAETCS MTOJIHAS SJHEPreTUYeCKast
AKKOMOJIaLHs.

14.1. Metoap! pemieHusi KHHETUYEeCKOTo ypaBHeHUs bosbimana.
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2. CtaTucTHYecKoe OMHUCaHNE CUCTEM MHOTUX yacTull. KBanTtoBsle cratuctuku boze-
Oitnmrerina u ®epmu-Jupaxa.

3. Onpenenure npu Kako riyOrHe norpykeHus B renuii Il mmockoro HarpeBatels Ha HEM
OCYILECTBIIAETCS CTAllMOHAPHOE OECIIyMOBOE KUIIEHUE JIUIsl BEIMUMHBI YJIEIbHOTO TEIJIOBOIO
noToKa, Beiiensemoro Harpeareiaem QW = 7,8 °105 Br/m2. Ilpu stom 3navennn qW
o0ecreynBaeTcsi MOCTOSHCTBO TOJIIMHBI TAPOBOH IJICHKH JUIsl UCKOMOM ITyOMHBI TOTPY>KEHUS
HarpeBarens. Temneparypa mexdasHoi noBepxunoctu renui 11 - map Ti paBusiercs 2 K.
Cuuraercs, 4TO Ha NIOBEPXHOCTH HArpPEBATENs OCYILECTBIISICTCS ITOJIHAs YHEPreTUIECKast
AKKOMOJALIMSL.

15.1. H-¢pynkuus u H-teopema.

2. BeipoxieHHBIH 37eKTpOoHHBIH ra3. UMnynsc u sHeprus @epmu. TemnepaTypa BIPOKICHHUS.
OHeprus U AaBJIEHUE BBIPOKIECHHOTO IEKTPOHHOIO rasa.

3. Ilpu xoMHaTHOH TeMIiepaType cpeHss AIMHa CBOOOJHOrO npodera (ooHOHA B KpUCTaslie
MIOBapEHHOM COJIM B YETHIPE pa3a O0JIbllIe IOCTOSIHHOM €ro peleTKy, KOTopasi paBHa

5,64 A. Beruncnutb K03 (GUIMEHT TEII0NPOBOIHOCTH 3TOr0 KpUCTalia, €ClId INIOTHOCTh
comu p=2165 kr/m\placeholder:..;° u ckopocts 3Byka B kpuctamuie C3s=5000 m/c.

16.1. MoMeHTBI HHTErpaia CTONIKHOBeHHH. CyMMaTOpHBbIC HHBAPHAHTHI 1 HHBAPHAHTHI
CTOJIKHOBEHUU.

2. TepmoarHaMuKa CBOOOIHOTO JIEKTPOHHOTO ra3a. [IIoTHOCTh yrcia cocTostHuN
3JIEKTPOHOB. DJIEKTPOHHAS TEIJIOEMKOCTh KpUCTala.

3. Chopmynupyiite cucteMy ypaBHEHHH /ISl ONPEAETICHHSI BOCCTAHOBUTEIBHOTO TEIIOBOTO
IIOTOKA IIpH KuneHuu renus Il Ha mapoBom Harpesatele.

17.1. Meroap! perieHnst KHHETUYECKOTo ypaBHeHUs bonbiimaHa.

2. KonebaHus KpUCTAJUTMYECKON PEIIeTKH C OHUM aTOMOM B 3JIEMEHTapHOM sueiike.

3. Chepuueckuii HarpeBaTeIb TUAMETPOM 4.8 MM IOTPYKEH B CBEPXTEKYUHIA TeITU Ha
riyouny 28 mM. Ilpu nogaue teroBoii Harpy3ku paBHoit 0.588 BT Ha nmoBepxHoCTH
HarpeBaTelisi BO3HUKAET IUIeHKa mapa. TemmnepaTrypa cBobo o noBepxHocTH 1.70 K.
Ouenute TeMieparypHblil iepenaj B resinu 11 u onpenenuTe TONIUHY NapOBOM ITUIEHKH.
18.1. Dxcnepumentsl ¢ He-11, cnocoGcTBOBaBIINE MOSBICHUIO IBYXCKOPOCTHOU MOJIEIIH.
3aBUCHUMOCTB OT TEMIIEPATYpPBI IIIOTHOCTEH HOPMAIbHON U CBEPXTEKYUYEH KOMIIOHEHT.

2. TepMoarHAMHKa CBOOOIHOTO 3JIEKTPOHHOTO ra3a. [IIoTHOCTh uncia cocTOSHUN
AJIEKTPOHOB. DJIEKTPOHHAs TEINIOEMKOCTh KpUCTAJLIa.

3. Ha narpeBanue metamumueckoro npeamera maccoit 100 r ot 20 no 50°C 3atpaueno 8300
JIx. Onpenenutsb, U3 KAKOTO METaJlJ1a U3rOTOBJIEH MIPEIMET, €CIIU YKa3aHHBIA MHTEPBAJ
TEMIIEPATyp BbIIIE XapaKTEePUCTUUECKON TeMIIepaTyphl.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.laTh knaccuuKamo KOHIEHCUPOBAHHBIX Tell
OtBeThI:

I'a3

Kunkocts

TBepnoe Teno

CaepxnpoBoasIue Tena

Kongencar boze-Diinmreiina
Bepusiii otBeT: Bee, kpome rasa
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2.Yro Takoe Temneparypa Jlebas?
OTtBeTsI:
dusnyeckas KOHCTaHTa BEIIECTBA, XapaKTePU3YIOIIasi TEMIIEPaTypy, MPU KOTOPOU
BO30Y>KIAIOTCs BCe MObI KOieOaHUM B TBEPIOM TeJe
TeMIiepaTypa TBEPJOro KPUCTAUIMUECKOTro Tela (BEIIeCTBa), MPU KOTOPO OHO COBEPIIACT
Iepexo/] B KUAKOE COCTOSTHUE
TeMIlepaTypa, Ipu KOTOPOI HE KPUCTAILTU3YIOIIEECS UM HE yCIIeBaloIee
3aKpUCTANTN30BAThHCS BEIIECTBO CTAHOBUTCS TBEP/IBIM, NIEPEXO0/IA B CTEKI000pa3HOe
COCTOSIHUE
BepHnblii oTBeT: pu3nyeckas KOHCTaHTa BEIIECTBA, XapaKTePU3YIOIlas TEMIEPATypy, IPU
KOTOPO# BO30Y>KAat0TCsl BCE MOJIbI KOJIeOaHMid B TBEPIOM Tee
3.B dem cocTouT ¢uznueckuii cMbIca mapamerpa ae bypa?
OTBeThI:
BEJIMYMHA, OMHUCHIBAIOIIASL BEKTOP MOJISPU3ALNU SIEKTPOMArHUTHBIX BOJIH
OTHOIILICHUE JUTMHBI BOJIHBI JIe bpoiliis, CBSI3aHHOM C YacTULIAMH, K PACCTOSIHUIO MEXKITY HUMHU,
ONpesesieMOMY MEKATOMHBIMU CUJIaMHU
0Oe3pazMepHOe YHCII0, ONPEACIIAIONIee MOBEICHUE KUIKOCTHU 0] BO3JACHCTBUEM IpaIueHTa
TEMIIepaTypbl
BepHplil 0TBET: OTHOLIEHUE JITIMHBI BOJHBI € bpoiis, CBSI3aHHOM C YacTHIaMHU, K
PACCTOSIHUIO MEKy HUMH, ONPEAEIIIEMOMY MEXKATOMHBIMU CHJIAMU
4.YTo Takoe KBa3uyacTuia?
OTBeTHI:
cTaOWIbHAsl OTPULIATETIHLHO 3apsKEHHAs DJIEMEHTapHAas YacTUIIA
KBAHT KOJUIEKTHUBHOT'O KOJIEOAHUS MJIM BO3MYILIEHUSI MHOTOUYACTUYHON CHCTEMBI, 00JI1aJaroIHii
OnpeAeIEHHON SHEPIUEN U, YaCTO, UMITYJIbCOM
HeJenuMas 4acTh KaKoW-1100 BEeTUYUHBI B U3HKE
BepHblii 0TBET: KBaHT KOJUICKTUBHOTO KOJICOAHUS UITM BO3MYIIICHUSI MHOTOYaCTUIHON
CUCTEMBbI, 00JIaJar0IINii ONPeIeIEHHOM SHepruei 1, 4acTo, UMITYJIbCOM
5.UT0 Takoe SHEePreTUYECKHil CIIEKTP KOHACHCUPOBAHHOTO Tea?
OTBeTsI:
COBOKYITHOCTH BCEX JIMAMA30HOB JIEKTPOMArHUTHOTO U3TyYEHUS B 3aBUCUMOCTH OT YaCTOTHI
WJIU JJTUHBI BOJIHBI
Ha0Op BO3MOKHBIX SHEPT€TUUECKUX YPOBHEW KBAHTOBOW CHCTEMBI
HaOOp 3HAUYEHUI MacC FIEeMEHTAPHBIX YaCTHI]
BepHrlii 0TBeT: HA00p BO3MOKHBIX SHEPreTHUECKUX YPOBHEW KBAaHTOBOI CHCTEMBI
6.Yto Takoe (hoOHOHBI?
OTBeTHI:
KBa3W4acTHUIIa, MPECTABIAONMIAs COO0M KBAaHT KONEOATETLHOTO IBHKEHHUS aTOMOB KpHCTaslia
dbyHIaMEeHTaJIbHAS YaCTUIlA, KBAHT JIEKTPOMATHUTHOTO U3ITYUECHUSI
KBa3M4yacTULa C LEJIbIM 3HAUEHHEM CIIMHA
BepHrIit 0TBET: KBa3W4yacTHUIlA, PEICTABIISIONIAst COOOM KBAaHT KOJICOATEIHPHOTO JIBHIKCHHS
aTOMOB KpHCTaJlJa
7.Kaxk 3akon Jlebast omuchIBaeT TEIUIOEMKOCTh TBEPIOTO Tena?
OTBeThI:
JOITYCKaeTcsl onucaTenbHast popMyIHMpoBKa WIH B BUE (HOPMYIIbI

1274 T

BepHbIi1 OTBET: IpH HU3KHUX TEMIIEpATypax TEIUNIOEMKOCTb TBEPOTO TEJIA BO3PACTAET
MPONOPIMOHATIEHO KyOy TeMIepaTypbl
8.UTo Takoe BBIPOKIECHHBIN JIEKTPOHHBIHN Ta3?
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OTBeThI:
MaTepus, LIEJTMKOM COCTaBIIEHHAS U3 DJIEKTPOHOB
ra3 B 3JIEKTPUYECKOM T10JIE
0030HHBIN a3
BepHblil oTBET: MaTepus, LIEIIMKOM COCTaBIICHHAs U3 JIEKTPOHOB
9.YTo0 Takoe sHepreTuyeckas 30Ha?
OTBeTHI:
11000€ BO3MOXKHOE COCTOSIHHE, B KOTOPOM MOXKET HAXOJUThCSI KBAHTOBAsI CUCTEMA
KBa3MHENPEPHIBHASL COBOKYITHOCTh OJJHOYACTUYHBIX COCTOSIHUN B YHEPTETUYECKOM CIIEKTpE
KOHJIEHCHUPOBAHHOM CpeJIbl
pacnpeefieHie MHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO U31yYEHUs 110 4YacTOTaM WM MO JIHHAM
BOJIH
BepHblil 0TBET: KBa3WHENPEPBIBHAS COBOKYITHOCTh OJTHOYACTUYHBIX COCTOSIHUN B
SHEPIreTUYECKOM CIIEKTPE KOHIEHCUPOBAHHOM CPEJIbl
10.Yem o6ycnoBieHa 3J1€KTPOIPOBOIHOCTh MeTasuia?
OTBeTHI:
MEepeHOCOM aTOMOB
MIEPEHOCOM MOJIEKYII
MEPEHOCOM 3JIEKTPOHOB
MIEPEHOCOM JBIPOK
BepHb1i1 OTBET: IEPEHOCOM JIEKTPOHOB

11. Onucanue wikanvt oyenusanus

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a30Boro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTn MaTepuaia ectb He3HAUUTEIbHBIE
HE/IOCTAaTKU

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAs 4acThb 3a/1aHUs BHIIIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJEHHOTO YPOBHS

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuxu 6binoaHeHus 3nanus: PaboTa He BHIIIOIHEHA WIN BBITIOIHEHA
PEUMYIIECTBEHHO HENPaBUIBLHO

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Wrtorosasi oneHKa Mo Kypcy BBICTaBJISIETCS HAa OCHOBE OLIEHKH 32 MPOMEKYTOUHYIO aTTECTAIUIO.
Bo3moskeH ciydail, korga B CHIIYy 3HAYUTEIBHO OTIWYAIOMICHCS TEKYIIEH OIICHKU MOXKET OBITh
MPUMEHEH MOBBIIAIOIINA UITH MOHMKAOIINUNA KOAPPULIUEHT.
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