MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienne noaroroBku/cnenuaibHoctsb: 14.03.01 SinepHasi 3HepreTuka u Temiopuznka
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmmbl . TepMosinepHble peaKkTOPbI M IJIA3MeHHbIEe YCTAHOBKHU
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OueHo4YHbIE MaTepuajabl
o IMCIOMIIJIMHE
3JIeMeHTaprle MMpoueccol B IJia3Me

MockBa
2023



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»

Ceefenua o Bragensue L3N M3 B'H.
i : Bnageney AdpaHacbkes B.I.
IIpenonaBarenb * Mol Waermigmarop __ |RA662399b-AfanasyevVpP-e234fce AdanacneB
(1OIKHOCTB) (moanuce) (pacuudpoBka
TTO/ATTUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB w Ceepenua o Bnagensue L3N M3
00pa3oBaTeNIbHOI T Tlenos A,
HpOFpaMMBI WaeHTuduraTop R72c90f41-DedovAV-d71cc7f4 A.B HCHOB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH . Bnageney Jenoe A.B.
BBITYCKaOIIEH Kadeapsl Viermvbrratop R72C90741-DedovAV-d71cc7Ta A.B. [lenos
(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. [TK-5 CnocobeH npruHUMaTh y4acTHE B pacuyeTax XapaKTEPUCTHK ITPOIIECCOB, TPOTEKAIOIIUX B
KOHKPETHBIX TEXHUYECKHUX YCTPONUCTBAX M allllapaTrax dHEPreTUYECKOro 000PYI0BAHMS, SICPHBIX
Y TJTA3MEHHBIX YCTAaHOBOK
N/I-5 Bnageer nmoaxoaamu, HalpaBJICHHBIMU Ha MOJYYEHUE JAHHBIX O CEUCHUSX PACCESHUS B
TEPMOSIACPHOH TIJIa3M€ U JAHHBIX O CEUCHMSIX B3aUMOICHCTBUS IIJIa3Mbl C MaTepHAIaMU

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTs! (MUCEMEHHBINA OMPOC)
1. 3ammra BTOpO# yacTu pacyeTHoro 3aganus («OnpeaeneHue rpaHull IpUMEHUMOCTH U
napaMmeTrpa dKpaHupoBaHus ceueHus Pesepdopa ais pacyera mpoueccoB paccessHUs JIErKux
MOHOB, Ha OCHOBE CPAaBHEHMSI C JaHHBIMU 1O AU (HepeHInaIbHBIM CEUSHHUSIM [TOJyYeHHbIM Ha
ocHoBe norenuuana KrCy») (Ilposepounas pabora)
2. 3amMra nepBoi 4acTu pacueTHOro 3aaanus («Onpenenenue rpaHul IPUMEHUMOCTH U
napameTpa dKpaHMpOoBaHuUs ceueHus Pezepdopra 1 pacuera nponeccoB JIEKTPOHHOIO
paccesiHUsl, Ha OCHOBE CPAaBHEHMSI C IaHHBIMU 110 U (HepeHIHaIbHBIM CEUCHHSIM,
npezncrasieHHbiM B NIST») (IlpoBepounast pabota)
3. Tect 1. Tect Ha 3HaHME PHEPTETUUECKOM 1 YIIIOBOM 3aBUCUMOCTH ceueHus Pesepdopaa
(TectupoBanue)
4. Tect 2. Tect Ha 3HaHuEe rpanul npumenumocty Teopun Tommncona, Teopun bere-bnoxa
(TectupoBanue)
5. Tect 3. Tect no sHeproananuzatopam (TectupoBanue)

BPC nucuuminHbl

7 ceMecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
Nupekc KM- | KM- | KM- | KM- | KM-
Pazgen qucuurimHbl KM- 1 2 3 4 5

Cpox KM: 4 8 12 15 16

BzaumoaerictBrue yactull B razMme. Bzanmoneiicteue
MJIa3Mbl C TOBEPXHOCTSIMA MaTEPUAIOB. DJIEMEHTapHbIE
MIPOLECCHI, XapAKTEPHbIE ITAPAMETPhI

BzauMmopeiicTBre yacTul B Iuiasme. BzaumoaeiicTeue
J1a3Mbl C TOBEPXHOCTSIMU MaTE€pPUAIIOB. DJIEMEHTAPHbIE + +
MPONECCHI, XapAKTEPHbIE MTapaMETPhI

Ceuenus ynpyroro paccesausi. Ceuenue Pesepdopnaa.
CreneHHas annpoKCcUMaIus ynpyrux ce4eHuu

Ceuenus ynpyroro paccesiausi. Ceuenue Pesepdopna.
CreneHHas almpOKCUMAIHs] YIPYTUX CEUEHHH




Cedenus Heynpyroro paccesaus. Teopus TommcoHa.
IIpouecc nonnsanuu. Teopus bere-bioxa

Cedenus Heynpyroro paccesuus. Teopus TommcoHa.

+ +
ITpouecc nonnzaumu. Teopus bere-biaoxa
HenokanpHble notepu sHEprun. KBaHTOBOMEXaHUUECKUI
noaxo. Kimaccuueckas aucriepcuoHHasi TeOpust
HenokanpHble notepu sHEprun. KBaHTOBOMEXaHUUECKUI +
noaxon. Knaccuueckast aucnepcuoHHas Teopust
OKCHEPUMEHTHI 110 YTIIOBBIM PACIIPEAEIECHUSAM YIIPYTrO-
OTPaKCHHBIX JICKTPOHOB M HOHOB
OKCHEPUMEHTHI 110 YTIIOBBIM PACIIPEAEIECHUSAM YIIPYTrO- + +
OTPaKCHHBIX JICKTPOHOB M HOHOB
OKCHEPUMEHTHI 10 XapaKTEPUCTUUECKUM MTOTEPSM IHEPTUU
OKCHEPUMEHTHI 10 XapaKTEPUCTUUECKUM MTOTEPSM IHEPTUU + +
Bec KM: | 15 15 15 25 30

$O6m1as yacts//11s1 MPOMEKYTOUHON arTecTanuud




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
I1K-5 WJ1-5mk-5 Bnaneer | 3nath: Tecr 1. TecT Ha 3HaHHUE PHEPTETUUECKON U YTJIOBOW 3aBUCUMOCTH CEYCHUS
MOAXOaMH, ocHoBHbIC MOHATHS pu3uku | Pesepdopna (TectupoBanue)
HaIlpaBJICHHBIMU Ha | asieMeHTapHbIX npoueccoB B | Tect 2. Tect Ha 3HaHue rpanul npuMeHuMoctu Teopun Tomncona, Teopuu
HOJy4YeHHEe  JIaHHBIX O | IJIa3Me U METO/bI €€ bere-bnoxa (TectupoBanue)
CEUEHHUSAX  paccesHus B | IKCIIEPUMEHTAIBHOIO U Tecr 3. Tect no sHeproananuzaropam (TectupoBaHue)

TEPMOSJICPHON IUIa3Me W
JTAHHBIX 0 CEUYCHHSIX
B3aMMOJICHCTBHUS ILIa3MbI C
MaTtepuaiaMu

TEOPETUYECKOTO
UCCIIEIOBaHUS
B3aUMOJICHCTBHSI YacTHUI] B
masme

OCHOBHBIE HCTOYHHUKH
Hay4YHO-TEXHUYECKOMI
uHpopManuu 1o GpusnkKe
3JIEMEHTAPHBIX MPOLIECCOB B
iasme; puzndeckue
OCHOBBI B3aUMOJICUCTBUS
BBICOKOTEMIIEPATYpPHOI
TUTa3MBI C TOBEPXHOCTSAMHU
YMers:

WCTIOJH30BaTh OCHOBHEIE
3aKOHBI (PU3UKU
3JIEMEHTApHBIX MPOIIECCOB B
I1a3Me B
npodecCuoHATBHON
NesITebHOCTH, IPUMEHSTh
METOILI MAaTEMAaTHUECKOU

3amuTa nepBoil yacTu pacuetTHoro 3aaanus («OnpeaeneHue rpaHuil
MPUMEHUMOCTH U TIapaMeTpa SKpaHupoBaHus cedeHus Pesepdopaa ms
pacuera IpoIEeCcCOB ANEKTPOHHOTO PACCESIHUSI, HA OCHOBE CPABHEHUS C
JTaHHBIMU 110 ¢ GEepeHIIMATBLHBIM CEYCHUSIM, TIpecTaBIeHHBIM B NIST))
(ITpoBepounas pabora)

3amuTa BTOpOM yacTu pacueTHoro 3aaanus («OmnpeaeneHne rpaHuil
PUMEHUMOCTH U TlapaMeTpa SKpaHUpoBaHUs cedeHus Pezepdopaa s
pacuera IpoLEeCcCOB PacCesiHUSI JIETKUX HOHOB, HA OCHOBE CPaBHEHUS C
JaHHBIMU 10 JU(epeHIInanbHBIM CEUEHUSIM MOJTyY€HHBIM Ha OCHOBE
notenimana KrCy») (IIpoBepounas padota)




(UMK UMUTAIIOHHOTO
MO/JICTTUPOBAHMUSI, SIBICHUN
B3aUMOJCICTBUSA
BBICOKOTEMITIEPATYpHOU
TUTa3MBI C
KOHCTPYKIIHOHHBIMU
MTOBEPXHOCTSIMU

BBITTOJTHSTH PACUEThI
CEYEHUH IIPOLECCOB,
MPOTEKAIOIINX B
TEPMOSIIEPHOM PEaKTOpe Ha
OCHOBE CYIIECTBYIOLIHX
METOAMK

PUMEHATH
(byHIaMeHTaIbHBIC 3HAHUS
JUISL pEILICHUS 3a/1a4
MPUMEHUTEIHHO K PEATbHBIM
nporeccam




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tecrt 1. TecT Ha 3HaHHe JHEPreTUYECKON U YIJI0BOM 3aBUCMMOCTH CeYeHUs!
Pe3epdopaa

®opmbl peaau3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHsi KOHTPOJbHOIO MeponpuaTusa: CTyleHTaM INpeangaraercs MUCbMEHHO
OTBETUTDH HA IIOCTABJIEHHBIE BOIIPOCHI

Kpartkoe cogep:xkanue 3aiaHuA:
OTBeTUTH Ha BOIIPOCHI

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  OCHOBHBIE  HCTOYHUKU 1.Ha ocHOBe Kakux ypaBHEHHH CTPOUTCS BBIBOJ
Hay4YHO-TEXHUUYECKON Pesedopnosckoro ceuenus?
uH(popMauu o ¢busnke 2.laiite onpenenenue «auddepeHInaIbHOTO CeUeHUs
JJIEMEHTApHBIX ~ MPOLECCOB B YIIPYrOro paccestHus»
wiasmMe;  (QU3MYECKue  OCHOBBI 3.I'panunsl npumenumoct PezedoproBckoro ceueHus
B3aUMO/JICICTBUS 4.ITapaMeTp 3KpaHUPOBAHUS — YTO ITO, BO3MOXKHO JIH
BBICOKOTEMIIEPATYPHOI IJIa3Mbl C €ro OIpe/IeJICHUE B paMKax KIaCCUYECKOM,
HOBEPXHOCTSAMU HeroTroHoBCKOM Teopun?
5.0c00eHHOCTH YIIPYTOTO PacCesiHUsI AaTOMHBIX YaCTHI]
Ha CBOOOJHBIX aTOMax M aTOMax B TBEPJOM TeJle

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBICHUE JUIsl pEIICHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "y10BIEeTBOPUTENILHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-2. Tect 2. Tect Ha 3Hanue rpanun npumennmMoctu Teopuu Tomncona, Teopun
bere-baioxa

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OMPOC)

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBegeHHs1 KOHTPOJIbHOro Meponpusitusi: CTyneHTaM Npeaaraercs NUCbMEHHO
OTBETUTDH Ha TIOCTABJICHHbBIE BOIIPOCHI




Kpatkoe cogep:xanue 3aganus:
OTBETUTH HA BOIIPOCHI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIC MOHATHS (U3UKU

OJIEMCHTAPHBIX IIpouccCCoB B
iasmMe )51 MCETOJbI c€C
OKCIICPUMCEHTAJIBHOT'O u
TCOPCTUUCCKOTO HUCCICOOBaHUA

B3aHMOHeﬁCTBHH qacTul B IJ1a3Me

1. Maiite onpenenenue «1uddhepeHInaaTbHOr0 CeUSHHS
HEYIPYTroro paccessHus»

2.Ha ocHOBe KakuX ypaBHEHUI CTPOUTCS BBIBOJ CEUEHUS
Tomcona?

3.Ceuenue nonn3zauuu ToMcoHa — rpaHULB
MIPUMEHUMOCTH U BO3MOXXHOCTH PACLIMPEHUSI IPaHHUI
IIPUMEHUMOCTH

4 HenokajibHbIE MOTEPU FHEPTUU — YTO I3TO? BO3MOKHO
JIM UX OIIMCaHUE B paMKax Teopuu TomcoHa?

5.Ha ocHOBe KakuXx I0JIX00B BO3MOXHO IIOCTPOECHUE
Teopuu bere — brioxa?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CII
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NPEUMYIIECTBEHHO BHITIOJIHEHO

KM-3. Tecrt 3. TecT mo 3Heproanaau3aTopam

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBegeHusi KOHTPOJIbHOro Meponpusitusi: CTyneHTam INpeasaraercs NUCbMEHHO

OTBCTUTH HA MTOCTABJICHHBIC BOIIPOCHI

Kparkoe conepxanue 3ajanus:
OTBeTUTD HA BOIIPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: HCHOJIb30BaTh OCHOBHBIE
3aKOHBI (DU3UKH  DIEMEHTAPHBIX
IIPOLIECCOB B mniazme B
poeCCHOHAIBHON JIESITEIbHOCTH,
MPUMEHSATD METO/bI
MaTeMaTU4YeCKON ¢busuku
MMUTALMOHHOTO MOJICJIMPOBAHUS,
SIBIICHUM B3aNMOJICHCTBHS
BBICOKOTEMIIEPATYPHOI IJIa3Mbl C

1.BO3MOXHO 711 OTHOBPEMEHHOE U3MEPEHUE
SHEPTETUYECKUX CIIEKTPOB HOHOB U HEUTPATbHBIX
aTOMOB?

2.YUto0 o3Ha4aeT yTBEpKIeHUE: «chepuueckuit
SHeproaHaan3aTop 06anaeT IBOUHON (HOKYCTHPOBKOM»?
3.Cdepuyeckuii SHEPrOaHATN3aTOP, BBIBOJ] CBS3H
SHEPTUH JIETEKTUPYEMBIX YaCTHI] U Pa3HOCTH
MOTEHIIMAJIOB MEXAY OOKJIaKaMu

4.9ueproananuzarop H03a — Poxanckoro — cxema,




KOHCTPYKLIIMOHHBIMU IIPUHLINI JEHCTBUS
IIOBEPXHOCTAMU 5. Tunel 3HEProaHaaIn3aTopoB, IPUHIUIBI AEUCTBUS?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B ITOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-4. 3amuTa nepBoii 4acTu pacueTHoro 3aganus («OnpeaeneHne rpaHuL
NMPUMEHUMOCTH M IapaMeTpa IKpaHupoBaHus ceueHus Pesepdopaa nis pacyera npoiueccon
3J1eKTPOHHOI0 paccesiHUs, HA OCHOBE CPABHEHMS C JaHHBLIMH N0 TU(PepeHunATbHBIM
cedyeHHsIM, npeacTaBjieHHbIM B NIST»)

®opmbl peanu3anuu: buiers! (MMCEMEHHBIH OIIPOC)

Tun KoHTPOAbHOTO MeponpusTus: [Iposepounas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHHs1 KOHTPOJIbHOro Meponpusitusi: CTyaeHTaM MpeaiaraeTcs MUChbMEHHO
OTBETUTH HA TIOCTABJICHHBIE BOTIPOCHI

Kparkoe conepxanue 3ajanus:
OTBeTUTH HAa BOIIPOCHI

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh:  BBINOJNHATH  PACYETHI 1.B uem cMbICiI MOZIENH paccesHUs DIIEKTPOHOB B
CEYeHU I IIPOLIECCOB, TBepAbIX Tenax noj HazBaHueM «Muffin Tin»?
IPOTEKAOIUX B TEPMOSAIEPHOM 2.1Ipn KakMX PHEPIUSIX HAJIETAIOLIUX IEKTPOHOB
peaxkTope Ha OCHOBE HauOoJiee HeOJIAroNpPUATHO UCIIOJIb30BaHUE (DOPMYJIbI
CYLIECTBYIOIINUX METOAMK Pezepdopna?

3.Bo3moxHO 11 ucnonb3oBath ceuenue Pesepdopra ans
OTIHCaHMsI pacCessHUs SJIEKTPOHOB HA MHOTO3JIEKTPOHHBIX
aToMax THUIIa 30JI0Ta U BoJb(ppama?

4.BO3MO’KHO JIM UCIIOJIb30BATh CEUECHHE XEHbH —
['puHCTEVHA 171 OMMCaHUs PACCESTHUS Ha
MHOTO3JIEKTPOHHBIX aTOMax TUIIA 30J10Ta U Bosb(pama?
5.Yto o3HauaeT yTBepxkaeHHe: TuddepeHianbHoe
CeueHHe yrnpyroro paccessuus Pesepdopaa «cuiibHO
BBITSIHYTO BOEpea»?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHuE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-5. 3ammTa BTOpOii YacTu pacyeTHoro 3aganus («OnpeaeseHne rpaHui
NPUMEHUMOCTH U NMapaMeTpa IKpaHupoBaHusi cedenus Pesepdopaa ansa pacuera npoueccos
paccesiHusl JIETKHUX HOHOB, HA OCHOBE CPABHEHMS ¢ JaHHBIMU 10 AU depeHIHATBHBIM
CeYEeHHUAM IOJIyYeHHbIM Ha 0cHOBe nmoreHuuaia KrC»)

®opmbl peajau3anum: bunersl (MMCbMEHHBINA OIPOC)

Tun koHTpoaBLHOr0 Meponpusitus: [Iposepounas padora

Bec konTposbHoro meponpustusi B BPC: 30

IIpouenypa npoBegeHHsi KOHTPOJIbHOro Meponpusitusi: CTyneHTam INpeasaraercs NUCbMEHHO
OTBETUTDH HA TIOCTABJIEHHbBIE BOIIPOCHI

Kpartkoe cogep:kanue 3aiaHuA:
OTBeTUTH HAa BOIIPOCHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMmerTs: MNPUMCHATH 1.HO‘-I€My AJId OMMUCAHUS PACCEAHUSA JICTKUX NOHOB B

dbyHIaMeHTalbHble 3HAaHUSA IS TBepAbIX Tenax monenb «Muffin Tiny» He umeeT cMbicna?

peumeHns 3aga4 IPpUMEHUTEIBHO K 2.1Ipu KakMX HEPIrUsX HaJIETAIOUIMX HOHOB Haubosee

pealbHBIM MpoIeccaM HEeOJaronpusaTHO UCTIONB30BaHUE (POPMYITBI
Pezepdopna?

3.Bo3MmorkHO 11 ucnonb3oBaTh ceuenue Pesepdopaa ms
OIMCaHUs paccesHUs JETKUX HOHOB Ha
MHOTO3JIEKTPOHHBIX aTOMax TUIIA 30J10Ta U Bosb(dpama?
4.B03MO’KHO JI UCNOJIb30BaTh CEYEHNE XEHbU —
I'puHCTeliHA U1 ONMCAHMSI pacCesHUs! JIETKMX HOHOB?

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUISI PEIICHUS 32,124

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
7 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

buier Nel
1. OcoOGeHHOCTH MPOIECCOB B3aMMOICHCTBHS aTOMHBIX YaCTHI] B BRBICOKOTEMITEpATyPHOU
iasMe

2. Onpez[eJme CCUCHUC JIOKAJIBHOT'O HEYIIPYT'OI'O B3aHMO,Z[eI>'ICTBPIH JJI1 IMTOTEHI M aIa
U(r)=1/r(1+a)

IIpouenypa npoBenenust

CryneHThl TOJTY4aloT OWIIETHI, AENAI0T MHCbMEHHBIH pPa3BEPHYTHIH OTBET HA Ka)XIbIi BOIPOC
Oounera u clarT UX

L. Ilepeuenv komnemenyuit/uHOUKAMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHAN 06
0C80eHUA OUCUUNTUHDL

1. Komnerenunss/Mupmkarop: 1J1-5mx-5 Bianeer noaxonamu, HalipaBIeHHBIMU Ha IIOJTy4YEHUE
JAHHBIX O CEUYCHUSAX PACCESTHUS B TEPMOSICPHOI 1a3Me U JAHHBIX O CEYCHUAX B3aUMOICHCTBUS
TJIa3MbI C MaTepuaiaMu

Bonpocel, 3a1anns
1.buner Nel
1. Pemenrie ypaBHeHUs yIpyroro nepeHoca. ACUMOTOTHKA I OOJBIINX MPOOETOB.
2. YacroTa mia3MeHHBIX KOJIeOaHH, SHEPTus TIa3MOHa.
2.buner Ne2
1. ITpouecc HEYIPYroro paccesHus, OCHOBHBIE ITapaMeTphl MTPoLiecca: CpeaHss ATMHA
HEYIPYroro mpolecca, CpeiHue MOTepU SHEPTUHU Ha €IMHUIIE JUITMHBI, OCTAaTOUHBINA MpoOer.
BbIBoA yKa3aHHBIX MapaMeTpoB ISl TOKAIBHBIX TOTEPh YHEPTHH.
2. BeiBoa hopmynsl Pezepdopra.
3.buner Ne3
1. Ceuenue ynpyroro B3auMoaencTBHs. BoiBog nuddhepeHnanbsHoro o TenecCHoMy yrity
cedyeHus ynpyroro paccesuus. Dopmyna Pesepdopma.
2. JlucriepcuOHHAs TeOpUs HEJIOKAJIbHBIX HEYNIPYTHX IOTEPh HEPTUU. JICHTMIOPOBCKHE
BO30YKICHHUS.
4.bunet Ne4
1. Buapl ceueHuit B3auMoIelCTBHS (JIOKAJTbHBIE, HEJIOKAIBHBIE, YIPYTUE, HEYTIPYTHE).
2. OnpenenuTb CeYeHHE JOKAIBHOIO HEYIIPYTOro B3aUMOJAEHCTBUS 1J1s IOTEHLIMala
U(r)=1/r(1+a)
5.buner Ne5
1. Buasl ceuenuii B3aumoieiicTBus (monHble, TuddepeHaibHble).
2. OnpenenuTb CeYeHHE JOKAIBHOIO HEYIIPYTOro B3aMMOJAEHCTBHS 1711 OTEHIAIa
U(r)=1/r(1+a)
6.bunet Ne6
1. Oco0eHHOCTH MPOLIECCOB B3aUMOJIEHCTBUS aTOMHBIX YaCTHUIl B BHICOKOTEMIIEPATYPHOMN
asmMe

2. OmnpenenuTh ceYeHue JOKAIbHOI0 HEYIIPYroro B3auMOJCHCTBHS 1711 TOTEHI[aIa
U(n)=1/r\(1+a)
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.YBenuuenue 3apsiaa s/ipa BeIeT K CMEIICHUIO JIMHUI
OTBeTHI:
B JUIMHHOBOJIHOBYIO 00JIaCTh; B KOPOTKOBOJIHOBYIO 00JIaCTh; HE MPUBOAUT K CMEIICHUIO; HET
MPAaBUJIBHOTO OTBETA.
BepHblii 0TBET: B KOPOTKOBOJIHOBYIO 00J1aCTh
2.IIpuHIIMT HHBAPUAHTHOCTH POPMYITUPYET:
OTtBeTsI:
€CJIY TOJIOCKY BEILIECTBA TOIIIMHON X C HUKHEN TPAHULIBI CJI0SI IEPEHECTH HA BEPXHIOKO, TO
CJIOH ocTaHeTcsl caMuM coboi, a pynkuuu R u T Oynyt npyrumu; eciu mojocKy BeliecTBa
TOJIIMHOM X C HUKHEW IPaHULBI CJI0S1 IEPEHECTH HA BEPXHIOK0, TO CJIIOW OCTAHETCS CAMUM
coboii u pynkums R ocranercs npexxnei, a yakuus T Oyner Apyroi; eciiu MoJIoCKy
BEILIECTBA TOJIIMHOMN X C HUKHEW IPAHULIbI CJI0Sl IEPEHECTH HA BEPXHIOKO, TO CJIIOW OCTAHETCS
camuM coboit u pynkun R u T Takxke ocTaHyTCsl IPEKHUMU; HET IPABUIIBHOTO OTBETA.
BepHBbIi1 OTBET: €CIIH ITOJI0CKY BEIECTBA TOIIMHON X C HMXKHEW IPaHULb] CII0S IIEPEHECTH
Ha BEPXHIOI0, TO CJIOM ocTaHeTcsi camuM coboit 1 pynkuuu R u T Takxke ocTaHyTcs
MPEKHUMU
3.Bribepute BepHOE YyTBEpKICHUE:
OTBeTHI:
M30TPONU3aIUs TOTOKA aTOMHBIX YaCTUIl IPOUCXOAUT MPAKTHUECKH 0€3 OTeph SHEPTUH;
M30TPOIH3ALHS TOTOKA aTOMHBIX YaCTHUL IPOUCXOAUT C MOTEPSIMU SHEPTUU; U30TPOIMU3ALIMUS
MOTOKA ATOMHBIX YaCTHUII TPOUCXOUT a0COMOTHO 0€3 MOTEePh IHEPTHH; HET PABUIBLHOTO
OTBETA.
BepHblii 0TBeT: M30TpoNU3anys MOTOKa aTOMHBIX YACTHI] IPOUCXOIUT MPAKTUYECKU Oe3
MOTEPH YHEPTUU
4. TpaHCTIOpPTHBIH Mpooder -
OTBeTHI:
OMpeeNsieT TO PACCTOSIHUE, HA KOTOPOM MPOUCXOIUT MOBOPOT ABUKEHUSI aTOMHBIX YaCTHUI] Ha
MIPOTUBOIIOJI0KHOE HAITPABJICHHUIO HAYaJIbHOTIO BJIETA B MUILIEHB, 32 CUET MpOoLecca
OJHOKPATHOT'O PACCESHUS; ONPENEIISIET TO PACCTOSIHUE, HA KOTOPOM ITPOUCXOIUT MOBOPOT
JIBUKEHUS ATOMHBIX YaCTHUI] HA TPOTHBOMOJIOKHOE HAMPABICHUIO HAYAILHOTO BJIETA B
MHILIEHB, 33 CUET MPOLIECCAa MHOTOKPATHOTO PACCESIHUS;, ONPEIEISAET TO PACCTOSHUE, HA
KOTOPOM MPOUCXOAUT MOBOPOT JBUKEHUSI aTOMHBIX YaCTHII ; HET IPABUIBLHOTO OTBETA.
BepHblii 0TBET: onpenensieT To pacCTOAHUE, HA KOTOPOM MPOUCXOJUT MOBOPOT JIBHXKEHHS
ATOMHBIX YaCTHUIl Ha MPOTUBOIIOJI0KHOE HAITPABICHUIO HAYAJIBHOT'O BJIETa B MUIIEHbB, 3a
CYET IPOLIECCa MHOTOKPATHOI'O PACCESAHUS
5.I1pu B3auMOACMCTBUYM TTOTOKA OBICTPHIX ATOMHBIX YaCTHUIl C MUIIIEHBIO, TOJIIIIMHA KOTOPOH
HAMHOTO MPEBBIIIAET U TPAHCTIOPTHBIN U MOJHBII MPoOer YacTHIl B MaTepHalie MUIIICHU:
OTBeTHI:
4acTh UX 3aTOPMAKUBAETCSI U OCTAETCSl B TBEPJIOM TeJIe, a YaCTh pacCEUBAETCs Ha3a/l;
3aTOPMaKMBAIOTCS BCE YACTHUIIbI, YaCTh UX 3aTOPMAXKUBAETCS U OCTAETCS B TBEP/IOM TeJIE, a
4acTh pacCeUBaETCs BIEPE; HET MPABMIIBHOTO OTBETA.
BepHblil 0OTBET: 4acTh X 3aTOPMAKUBAETCS U OCTAETCS B TBEPJIOM TeJIe, & YacCTh
pacceuBaeTcs Ha3azg
6.Br1bepute BepHOE yTBepiKIeHUE (ypaBHEHHE NIEpEeHOCca B MPUOIMKEHUH MaJbIX Mepeaay
DHEPTUH C y4eTOM (PIyKTyaluidi SHEPreTHUECKUX TTOTEPBD):
OTBeTHI:
muhdy3noHHOE TPUOTIDKEHUE PUMEHUMO, €CJIM MaKCUMallbHas mepeaaBaeMast SHepTus
CTAHOBUTCS CPAaBHUMOM C dHEPTUeH 4acTHUIlhl; Tu(dy3noHHOE MPUOTIHKEHIE HEMPUMEHNMO,
€CJIM MaKCHUMaJlbHas MepeaBaeMast SHEpIrusi CTAaHOBUTCSL CPAaBHUMOM C YHEPrUel YaCTHIIbL;
nudy3noHHOE TPUOIIKEHNE HETPUMEHUMO, €CJTH MaKCUMaJbHas repeaaBaeMas SHEpPTHsI
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CTaHOBUTCS MEHbILIE SHEPTUH YacTULL; TU(PPy3nOHHOE MTPUOIMKEHNE HETPUMEHUMO, ECITU
MaKCHUMaJIbHasl llepejaBaeMasi JHeprusi CTAaHOBUTCS OOJIbIIE SHEPIUU YAaCTHLIbI;
Bepuslit otBeT: quddy3noHHoe npuOIMKeHre HEMPUMEHUMO, €CITH MaKCUMallbHast
nepeaBaeMasi JHEpIrysi CTAHOBUTCSI CDABHUMOM C SHEPrUel 4acTULbI
7.Ha nnune npoGera 4acTHIIBI TOPSIKA TPAHCTIOPTHON YacTHIIA
OTtBeTsI:
HE MEHSIET HallpaBJICHUE JBM)KEHNUS; HE3HAYUTEIbHO MEHSET HAIIPABJICHUE IBUJKEHUS; MEHSET
HalpaBJIeHUE JIBUKEHUS Ha 00paTHOE; HET MIPaBUIILHOI'O OTBETA.
BepHblil 0TBeT: MEHsIeT HampaBJIeHUE IBUKESHUS Ha 0OpaTHOE
8.IloTepu 3HEpruu Ha ynpyrue siiepHble CTOJKHOBEHUs Hanbosee 3 (eKTUBHBI B Cliydyae
OTtBeThI:
pa3HBIX MacC HAJIETAIOIINAE YACTULIBI; PABEHCTBA MAcC HAJETAIOIINE YACTULIBI; Pa3HbIX Macc,
OTJIMYAIOIIMXCS Ha MOPSIKY, HAJIETAIOLIME YAaCTUIIbl; HET IPAaBUILHOTO OTBETA.
BepHblii OTBET: paBEHCTBA MacC HAJICTAIOIINE YACTULIBI;
9.Heynpyrue nporecchl CTOIKHOBEHHUS! ATOMHBIX YaCTHI]
OTtBeTsI:
IIPOLIECCHI, IIPU KOTOPBIX MPOUCXOAUT U3MEHEHUE BHYTPEHHETO COCTOSIHUS OJTHOM U3 HUX;
IIPOLIECCHI, IIPA KOTOPBIX HE MPOUCXOINUT U3MEHEHUE BHYTPEHHETO COCTOSHUS OJTHOM U3 HUX;
IIPOLIECCHI, IPU KOTOPBIX MPOUCXOAUT U3MEHEHUE BHEIIHETO COCTOSHUS OJTHOM U3 HUX; HET
IIPAaBWJIBHOTO OTBETA.
BepHblii 0TBET: npoliiecchl, PU KOTOPHIX IPOUCXOAUT U3MEHEHUE BHYTPEHHETO COCTOSIHUS
OJIHOM 13 HUX;
10.ITepeuncnuTe KaHabl GOPMHUPOBAHUS TTOTOKA OOPATHO OTPAKEHHBIX FIEKTPOHOB!
OTtBeTsI:
3a CYET MaJIOBEPOSATHBIX OTKIOHEHUH Ha OOJBIINE YIIIBI B OTHOKPATHBIX PACCESIHUSNX U
paccessHUsIX MaJloM KpaTHOCTH; MHOIOKPaTHbIE OTKJIOHEHHS Ha MaJjlble YIJIbl; MHOTOKPATHBIE
OTKJIOHEHHS Ha OOJIbIINE YTJIbl; BCE BBIIIEIIEPEUNCIEHHOE.
BepHblil 0TBeT: 3a cueT MaoBEPOATHBIX OTKIOHEHUH Ha OOJbIINE YIJIbl B OJJHOKPATHBIX
paccestHUsIX U pacCesHUSAX Mol KpaTHOCTH; MHOTOKPAaTHbIE OTKJIOHEHHS Ha MaJIbIe YIJIb
11.BonHoBas pyHKIMS TOTHOCTBIO OMMCHIBAET COCTOSIHUE CUCTEMBI, COCTOSILEH U3
OTBeThI:
OJIHOM YaCTHIIbI: HECKOJIBKMX YaCTHUIL; OJHON WJIM HECKOJIBKHMX YaCTHUIL: HET IPaBUIIBHOIO
OTBeTA.
BepHblil OTBET: OTHON WJIM HECKOJIBKUX YaCTHUIL
12. TpeboBaHus, KOTOPbIE HAKIIAABIBAIOT YCIOBUE COXPAHEHUS YHCIIa YACTHUI] HA COOCTBEHHBIE
(GyHKLIMU BO Bceil 00671acTH M3MEHEHUs apryMeHTa:
OTBeThI:
KOHEYHOCTb, HEIIPEPBIBHOCTD, OJTHO3HAYHOCTh; HENPEPBIBHOCTD, OJTHO3HAYHOCTB;
JUCKPETHOCTh, KOHEYHOCTh; HET MPaBUJIbLHOIO OTBETA.
BepHblii OTBET: KOHEYHOCTD, HENPEPBIBHOCTD, OJIHO3HAYHOCTh
13.BbiOepuTe BepHOE YTBEPKACHHE:
OtBeThI:
¢dbopMupoBaHre TOTOKAa 0OPaTHO OTPA’KEHHBIX AJIEKTPOHOB UET IO JIBYM KaHajam;
(dopmMHpoBaHUE TOTOKA OOPATHO OTPAKEHHBIX AIEKTPOHOB HUIET MO TPEM KaHajaMm;
¢dbopMupoBaHUEe MOTOKAa 0OPAaTHO OTPAXKEHHBIX AIEKTPOHOB UJET 110 OJJHOMY KaHAIIy; HET
IIPABUJIBHOTO OTBETA.
BepHbslii oTBeT: popMHUpOBaHUE MTOTOKA OOPATHO OTPAKEHHBIX SJIEKTPOHOB UJIET MO IBYM
KaHajam

I1. Onucanue wikanvl oueHusanus
Ouyenka: 5
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Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapaxmepucmuxu 6blnoaineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu 6vlnoaneHus 3nanus: PaboTa BeInmojHeHa B paMkax "0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B uacTu marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOIHEHA B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOIIPOCHI YIIIyOJIEHHOTO YPOBHS

II1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIlbHO-PEHTHMHIOBOM cuUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMOHHOM COCTABIISAIOIIUX.
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