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1. CTPYKTYPA U OFBEM JUCHUIIJIMHBI Drcnepuventanbuasn sijiepuas huznka

1. O0bem JTUCHUILINHBI B |4
3a4eTHBIX eAUHULAX

2. Buabl ayAnTOpHBIX 3aHATHI Jlexuuu
[IpakTHueckre/ceMuHapCKUe 3aHITHS
JlabopaTopHble 3aHATHS

3. IIpomeskyTOUHAs aTTecTALMS DK3aMeH

4. Texkymas arrecrauus KonTponbHas pabota 1
Jlomarmnsist pabora 1

2. IINTAHUPYEMBIE PE3YJIbTATBI

OBYUYEHMSI (MHIUKATOPBI) TIO

JAACHUIIIIMHE MOAYJIA Dxcnepumentalibuas sijiepuas husznka

Wupukatop — 3TO MpH3HAK / CHUTHAJ/ MapKep, KOTOPbIM IOKa3bIBAaeT, Ha KaKOM YPOBHE

00yJarOIIUICS TOJHKSH OCBOUTH PE3YJIbTaThl 00YUICHHUS M MX ITPEABSIBICHUE JOKHO TOITBEPIUTH

(hakT OCBOCHHMSI TIPEIMETHOTO COACPKAHKSI JAHHON AWCIHILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PTIJI.

Tabmnuua 1

Koa v HanumeHoBaHue

IInanupyemble pe3y/abTaThl

KoHTpo/IbHO-0LIeHOYHBbIE
cpeacTBa /1Jisl OLleHUBAHUS

MIPOTOHHBIX MYYKOB,
METO/IOB
AKCIEPUMEHTAIILHOMN
(hU3UKY B pelICHUN
TEXHUYECKUX U
MEUIIMHCKUX MPoOIIeM

chopMyITUpPOBaHHBIE
MPAKTUYECKUE 3a]1auH,
OTHOCSIINECS K TPUMEHEHUIO
SJIEPHO-2HEPTreTUUECKHUX,
AIIEKTPOHHBIX, HEUTPOHHBIX U
IPOTOHHBIX MTyYKOB, METO/IOB
AKCMIEPUMEHTATbHON (DU3UKH B
pEIIEHNN TEXHUYECKUX U
MEIUIIMHCKUX TPOOJIeM

V-1 - AnanusupoBatb
COBOKYITHOCTD U

KOMITETeHIIHHU o0y4eHus1 (MHHIMKATOPHI) AOCTHIKEHHUS pe3yabTara
00y4eHHs 0 TUCHHUILINHE
1 2 3

[TK-6 -Cniocoben 3-3 - OnuchIBaTh OCHOBHBIE Jomarnsist paboTa
paSpa6aTblBaTb (bl/lBl/IKO—TeXHI/lLleCKI/Ie KOHTpOﬂbHaH pa60Ta
CIIOCOOBI IPUMEHEHHsT | XaPaKTEPUCTUKU S IEPHO- JIaGopaTopHble 3aHATHS
SJIEPHO- HSHEPreTUYECKUX, AIEKTPOHHBIX, Jlexuuu
SHEPreTUYECKHUX, HEHUTPOHHBIX U IPOTOHHBIX [IpakTueckue/ceMruHapcKue
AJIEKTPOHHBIX, ITy4KOB 3aHATHS
HEUTPOHHBIX U I1-2 - Pematp OK3aMeH




3. HPOOHEAYPbI KOHTPOJISA U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYIIEH HM TPOMEXYTOYHOH ATTECTAIIUM TIO
JACHUILIMHE MOJYJSA B  BAJBHO-PEUTUHIOBOM  CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. [Ipouenypsl TeKkyuieid 1 NPOMeKYTOUYHOM aTTECTALMHU 1O JUCIUIJIMHE

1. Jlekuumn: KO3(1)(1)HHHCHT SHAYUMOCTHU COBOKYIIHBIX PE3YJIbTATOB JEKIUOHHbIX 3aHSTHH

Texkyuiasi aTTecTalus Ha JEKIUAX Cpoxn — | Makcumaib
ceMecTp, | Has OleHKa
yueOHasi | B 0ajiax

HeJest

BecoBoii KO3 (PUIHEHT 3HAYMMOCTH Pe3yJIbTATOB TEKYIUeH aTTeCTALMH 10 JeKIUAM —

IIpomeskyTOUHAs aTTeCTALMSA 10 JEKIUAM —
BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JEeKIUAM

2. lIpakTH4yeckne/ceMUHAPCKHE 3aHATHSA: KOO(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJbTATOB NPAKTHYECKUX/CEMUHAPCKUX 3aHATHI —

Texymas arrecranys Ha NPAKTHYECKHX/CEMUHAPCKUX Cpoku — | Makcumainb

3aHATHAX ceMecTp, | Hasl OLleHKa
yuyeOHas B 0as1ax
HeJleJIst

BecoBoii kK03 ¢UIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIlel aTTecTAlMH 110
NPAKTHYECKUM/CEMUHAPCKUM 3aHATUSIM—

HpOMe)KyTO‘-IHaﬂ aTrecraumd 1o HpaKTI/I‘leCKI/IM/CeMI/IHapCKI/IM 3AHATHUAM—
Becosoii KOI)(l)q)]/IIII/[eHT SHAYUMOCTH pE3yJIbTaTOB HpOMe)KyTO‘{HOﬁ aTrrecranmu 1mo
l'[paKTI/I‘-IeCKI/IM/CeMI/IHapCKI/IM SAHATUAM—

3. JlabopaTopHble 3aHATUSN: KO3 (PUIIHEHT 3HAYMMOCTH COBOKYNHBIX Pe3yJibTaTOB
JIa0OPATOPHBIX 3aHATHH —

Texkymas arrecrauus Ha J1a00PATOPHBIX 3AHATHAX Cpokn — | Makcumaib
ceMecTp, | Haf OLIEHKA
yueOHast B O0aJuax

HeeJIs

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylIel aTTeCTAIUH 110 JIA00PATOPHBIM
3aHATHAM -

IIpomMe:xxyTouHasi aTTecTAlUSA 110 JIAOOPATOPHBIM 3aHATHAM —
BecoBoii k03()(puHueHT 3HAYNMOCTH Pe3yJAbTATOB MPOMEKYTOUYHOM ATTECTAIUM 110
JIa0OPATOPHBIM 3aHATHAM —

4. Onnaiin-3aHaTUA: KO3QPUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTATOB OHJIANH-3aHATHI




Texkymas arrecTanusa HA OHJIAWH-3AHATHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLlEHKaA
yueOHas B Oas1ax

Henens

BecoBoii kK03(p)(puHeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYyIleil aATTeCTAlNH 10 OHJIANH-
3aHATHAM -He [PeIYCMOTPEeHO

IIpome:xxyTouHasi aTTecTAlUSA 110 OHJIANH-3aAHATUAM —HET
BecoBoii kK03 puHEHT 3HAYMMOCTH Pe3YJIbTATOB MPOMEKYTOYHOM ATTECTALUM 110 OHJIANH-
3aHSATHSAM — He PeJIyCMOTPeHo

3.2. [lpouenypsl TeKyuieid ¥ NPOMEKYTOYHOM aTTEeCTALMU KYPCOBOH padoThl/MPoeKTa

Texymas arrecTanusi BbINOJHEHHUS KYpPCOBOii Cpoxn — cemectp,

padoThI/mpoeKTa

yuyeOHasi Heest

MakcumMajabHas
OlIEHKA B 0aJLi1ax

BecoBoii k03¢ puumeHT Tekylel aTTecTalluy BHIIOJHEHUS] KYPCOBOH padoThl/mpoeKTa— He

npeaycMOTPEHO

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJHEHHA KYPCOBOH
PadoTHI/MPOEKTA— 3AIMUTHI — He NPeIyCMOTPEeHO

4. KPUTEPUM U YPOBHU OLIEHUBAHMSI PE3VJIbTATOB OBYUEHUS MO
JUCLUILIMHE MOJY.JISI

4.1. B pamkax BPC npumMeHSIOTCS yTBEpXK/I€HHBIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLIEHUBAaHMS JOCTHKEHHUH CTYAEHTOB MO JAUCLUILIUHE MOIyJs (Talia. 4) B paMKax KOHTPOJIbHO-
OLIEHOYHBIX MEPOIpPHUATHUH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOydeHuUs

(MHAMKATOpAM).

Tabmnuma 4

Kpurtepuu onenuBanns y4eOHbIX JOCTHKEHUH 00yUYalOINXCs

Pe3yabTaTnl Kpurepun oueHnBaHusi y4eOHbIX JOCTHKEHUI, 00yUaAOIIMXCS HA

o0y4eHHUs COOTBETCTBHE Pe3yJbTaTaM 00y4eHHs/MHIUKATOPaM

3HaHus CTyAeHT IeMOHCTPUPYET 3HAHUS U IOHUMaHUE B 00JIaCTH N3YYEeHUS Ha
YPOBHEC YKA3aHHBIX WHAUKATOPOB U HGO6XOI[I/IMI>I€ AJI1 TpOAO0JIKCHUSA
oOy4eHHUsT W/WIW BBIIOJHEHUS TPYIOBBIX (YHKUMHA U JIEHCTBUH,
CBSI3aHHBIX C TPO(ECCUOHATILHON NESTSIIbHOCTHIO.

YMenus CTyaeHT MOXET IPUMEHATh CBOM 3HAHUS U OHUMAaHHUE B KOHTEKCTaXx,

MPEACTABICHHBIX B OLICHOYHBIX 33JIaHUSAX, JEMOHCTPUPYET OCBOCHHUE
YMEHUH Ha ypOBHE YyKa3aHHbIX HHAWKATOPOB U HEOOXOIUMBIX IS
MPOAOIDKEHUST OOYYCHHS W/MIIM BBIOJHEHHS TPYAOBBIX (QYHKIHHA H
JIeMCTBUH, CBA3aHHBIX C MPO(ECCUOHATLHON AEATENbHOCTBIO.

O1bIT /BIageHne

CTyeHT JAEMOHCTPUPYET OMNBIT B O00JACTM M3Y4YEHUS HA YpOBHE
YKa3aHHBIX UHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHMH PE3YJIhTAaTOB
00ydYeHHsl Ha YPOBHE 3aIJIAaHUPOBAHHBIX UHIAUKATOPOB.

CtyneHT cmocoOeH BBIHOCUTH CYXKJICHHs, JelaTh OIEHKH |
(hopMynHUpOBaTh BHIBOJIBI B 00IACTH U3YUCHUS.

CTyneHT MOXKEeT COO0IIaTh MPENoaBaTENI0 M KOJIJIETaM CBOETO YPOBHSI
CcOOCTBEHHOE IOHUMAHHE U YMEHUS B 00JIACTH U3YYCHHUS.




4.2 JIns OLIeHUBAHUS YPOBHS BBITIOJIHEHUS! KpUTEPHEB (YPOBHS JOCTHXKEHHM 00yJaromuxcs Mpu
MIPOBEJICHUU KOHTPOJIbHO-OIICHOYHBIX MEPONPUATHI MO TUCIHIUTMHE MOIYJIS) HCIIONB3YeTCS
yHHMBepcalibHasl mKkaina (Tadi. 5).

Tabmuua 5

[IIxaJja oeHUBAHNUA JOCTHKEHHUSI Pe3yJIbTaTOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM

XapakTepucTHKAa YPOBHEI TO0CTHKEHUS Pe3YJbTATOB 00yUeHNsi (MHANKATOPOB)

Ne Conep:kanue ypoBHs HIkana oneHnBanus
n/n BBINOJIHEHHS] KPUTEPHUS Tpaauunonnas KauecTBeHHasn
OIleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHSI XapaKTepucTH
o0y4eHUs Ka YPOBHsI
(BBINOJIHEHHOE OILIEHOYHOE
3aJaHue)
1. Pe3ynbrarel o0ydeHms OTan4HO 3auTeHo Bricokwuii (B)
(MHIMKATOPbI) JOCTUTHYTHI B (80-100 6amnoB)
TIOJTHOM 00beMe, 3aMeYaHnui HeT
2. Pe3ynbrarel o0yuenus Xoporio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6anoB)

AOCTUTHYTbI, UMCIOTCA 3aMCUaHus,
KOTOpBIE HE TPeOyIOT
0053aTE€IBbHOTO YCTPAHEHUS

3. PesynbraThl 00y4yeHus Y 10BJIIETBOPUTEIILHO [Toporossrii (IT)
(MHIMKATOPbI) TOCTUTHYTHI HE B (40-59 6annos)
TIOJIHOM Mepe, €CTh 3aMEYaHHUs

4. OcBoeHue pe3ynbTaToB 00yUEHUS HeynosnerBopurenn He Henocrarounsrii
HE COOTBETCTBYET UHAMKATOpaM, HO 3aUTEHO (H)

HMMEIOTCS CyIIeCTBeHHbIC OMMOKU U | (MmeHee 40 6awioB)
3aMmeuaHusi, TpedyeTcs 1opadoTKa

5. Pe3ynbTar 00y4ueHUs He JOCTUTHYT, HenmocraTouno cBuaeTeIbCTB Her pesynbraTa
3a/1aHKH€ HE BBITIOJIHEHO JUTSI OIICHUBAHUS

5. COJEP)KAHUE KOHTPOJIbHO-OIEHOYHBIX MEPONPUSITUI MO
TUCIHUATITAHE MOTYJISI

5.1. Onucanue ayAUTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEpPONPHUATHH 10 AWCHMILIMHE
MOYJIfA

5.1.1. Jlekuun

CaMoCTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfelaM JeKIUui B
COOTBETCTBUHU C cojiepkaHreM auciurummabl (1. 1.2. PTIJT)

5.1.2. IIpakTHYecKne/ceMUHAPCKUE 3aHATHS
[IpumepHBIil IEpeyYeHb TeM
1. CBoiicTBa aTOMHBIX sJI€P
2. PaninoakTMBHOCTb, 3aKOHBI PAJJMOAKTUBHOIO pacnaja
3. B3anumoielicTBUE U3JIYUEHHUS C BEIIECTBOM
4. SInepHble peakiuu



LMS-matdopma — He perycMOTpeHa

5.1.3. JlabopaTopHble 3aHATHUS
[IpuMmepHBIil IEpeUeHb TEM
1. Onpenenenue MOCTOSHHOM pacmaja p/a saep
2. BzaumopeiicTBue raMMa — U3J1yUY€HHUs C BEILIECTBOM
3. BzaumogeiictBue 6eta — U3TyueHHs C BEIIECTBOM
4. B3aumojielicTBHE HEUTPOHOB C BEIIECTBOM
5. KomntoHnoBckuii a3 ekt
LMS-mmaTdopma — He mpeycMOTpeHa

5.2. Onucanue BHeayIMTOPHBIX KOHTPOJbHO-OLCHOYHBIX MEpPONPHUSTHH H CPeACTB
TeKyLIero KOHTPOJIsl 0 JUCHMILINHE MOAYJIs

PaznoypoBHeBoe (quddepeHnnpoBaHHOe) 00yUeHHE.
ba3oBblii

5.2.1. KonTpoabHas pabora

IIpuMepHBIii IepeYeHb TEM

1. Xapakrepuctuku saep

2. PannoakTUBHOCTB, 3aKOHBI PaIMOAKTUBHOTO pacnaaa, GOpMHUPOBAHUE MOJIEH U3ITyUSHHM

3. [IpoxoxieHre U3TydeHusl Yepe3 BEECTBO

4. SnepHble NIpeBpalICHUS

[TpumepHbIe 3a1anus

Omnpenenute NOTepu SHEPTUU (COOTHOLICHHE MOTEPh, MPOOET, COOTHOIICHHE TPOOETOB) TOM
WJIM MHOHM YaCTUIBI YaCTHUIIB B TOM MJIM HHOM BeriecTBe. Onpenenute KodQGUIUeHT
oc1abJieHus IpY JBM)KEHUH FaMMa-KBaHTOB € TOW WJIM MHOM 3HEPTUel B BELIECTBE.

Ornpenennre SHEPTUIO TOW WM MHOM YaCTHULIBI, POKIAFOIICICS B TOW WM MHOM SAEPHON
peakuuu. Onpenenure ceueHue (BEpOSITHOCTh) TOM UM MHOM SIAEpPHON peakluu npu
B3aMMOJICUCTBHUH C TOW WJIM WHOM YacTHUIICH.

Onpenenure HAKOIIJIEHHYIO aKTUBHOCTh TOT'O WJIM MHOTO M30TOMA B TOM WJIM MHOM SIIEPHOM
PEAKIINY TOJT IEUCTBUEM HEUTPOHOB C TOW WJIM UHOW SHEPTHUEH.

LMS-matdopma — He perycMOTpeHa

5.2.2. lomamnss padora
[IpuMmepHBIil IEpEeUYEeHb TEM
1. XapakTepucTuku siaep, paauyc saep.
2. XapaKTepUCTUKH SAEp, YCTOUUUBOCTD SJIEP.
3. PannoakTuBHBINM pacnaf siaep.
4. IlpoxoxeHNE U3IIyUEHUS YEPE3 BEILIECTBO.
5. AKTHBallMOHHBIE TPOLIECCHI, IPOU3BOICTBO p/a BELIECTBA.
6. SlnepHblie peakuu N0 1€MCTBUEM HEUTPOHOB.
[IpumepHsbIe 3a1aHus
[Tocuuraiite ceueHue (BEPOSITHOCTD) B3aMMOICUCTBHS TOW UM MHOM 3apsHKEHHOM YaCTHIIBI C
TEM WJIM UHBIM BEIIECTBOM.



Ornpenenurte SHEPTUIO CBA3U (YICIbHYIO SHEPTHUIO CBSI3U TOM WJIM UHOW YaCTHIIbI
OTHOCHUTEIJIHO TOTO WJIM UHOTO SI/Ipa.

OHpe,Z[CJ'H/ITe CIIMH TOT'O MJIX MHOTO d1pa IO CYHMCCTBYIOINUM ITpaBHJIaM UJIKM B MOJCIIN
AJIEPHBIX 000JI0YEK.

LMS-mnaTdopma — He mperycMOTpeHa

5.3. Onucanne KOHTPOJIbHO-OLEHOYHBIX MEPONPUATHII MPOMEKYTOYHOT0 KOHTPOJIS 110
AUCHUIINHE MOLY IS

5.3.1. Ok3amen

Cnucok mpUMepHBIX BOIIPOCOB

1. Onummre o01yto cTpyKTypy aapa. Kak o603HavaroTes siapa 1o Yucily U THUILY HyKJIOHOB.
Kak BBOAMTCS TOHATHE - AaTOMHAs €IMHUIIBI MacChl. YTO Takoe SHEprusi MOKOs U SHEPTUs
BO30Yyk1eHUs siipa. YeMy paBHa Macca siipa B BO30YKJIEHHOM COCTOSIHUH.

2. VKaXuTe peNIITUBUCTCKUE COOTHOILICHUS [T TOJTHON M KHHETUYECKOM SHEPTHH, a TaKKe
UMITYJIbCA YaCTHIIBI. 3alUIINTE 3aKOH COXPAHEHUS SHEPTHH B SACPHBIX peaknusx. CocTaBpTe
ypaBHEHUE OanaHca sIIEpHON PEeaKI|H.

3. Kakue sneprernueckne 3 heKkThl BOSMOXHBI MPU MPOTEKAHUU PEaKIUi. THTIBI peaKIluii.
OO6ocHyiiTe BBe/IeHUE 2JIEKTPOHBOJIBTA KaK €IMHUIIBI U3MepeHus sHeprun. Jlaiite onpeaenenue
SHEPTUH U YACTBEHOW SHEPTUU CBSI3U STEP.

4. CpopmynupyiiTe OCHOBHBIE BBIBOJIBI O CBOMCTBAX SIIEPHBIX CHUJI, UCXO/S U3 3aBUCUMOCTH
"1(A,Z). 3anuiuuTe ypaBHEHHE JUIsl SHEPTUU CBSI3U SIEP € PA3JIMYHBIM YHCIOM HYKJIOHOB. YTO
TaKO€ Marn4ecKue U 3epKajbHbIE sIpa.

5. O6ocHyiiTe BO3BMOXKHOCTH | |-pacnana TsokEbIX siaep. OO00CHYITE BO3MOXKHOCTH JAETICHUS
sapa Ha ocKoJku. KakoBa sHeprus peakiuu neneHus. [laiite MOHATHE YHEPTUS CBSI3U spa
OTHOCHUTEJIbHO COCTaBHBIX YacTeil. 3anuinuTe ypaBHEHUE 711 SHEPTUs CBSI3U siipa
OTHOCHUTEIIbHO COCTaBHBIX YacTeH.

6. Kakue aapa aBistoTcs HyKJIOHOCTaOMIbHBIMU. [IpuBenuTe rpaHuiibl CTAOMIBHOCTH SIIEP.
Yro nmoHuMaeTcs noj paauycom sapa. OneHure paauyc saapa ucxonus uz Gopmyisl
Beiinzekkepa. OnpeneneHue paguyca siipa 1o paccessHuio ObICTPBIX HEHTPOHOB Ha siApax.
Omnpenenenue paauyca saapa B Me3oatomax. OmnpezaeneHue pagauyca sapa 1o pacCessHUIO
OBICTPBIX IEKTPOHOB.

7. YCcTaHOBUTE CBSI3h MEXAaHWYECKOTO M MArHUTHOTO MOMEHTA. YeMy paBHA SHEPTHUs YaCTHIIBI
C MarHUTHBIM MOMEHTOM B MarHUTHOM TtoJie. [ToyuuTe BbIpakeHus! 115l MArHUTHOTO MOMEHTA
yacTUIilbl yepe3 maraeToH bopa. Kak 3amaetcst cninH yactuipl. YTo XapakTtepusyer
TUPOMAarHUTHOE OTHOIIeHHE. YeMy paBeH CIHH 3JeKTPOHA.

8. OnuiuTe crnocoObl MOTYYeHHUs] CYMMapHOTO MOMEHTa KOJIMYECTBA JIBMXKEHUS Spa,
MarHuTHOTO MoMeHTa. Kakoil 3 ekt BO3ZHUKAET MpH B3aUMOICHCTBUM MarHUTHOTO MOMEHTA
S7Ipa C MAarHUTHBIM TOJIEM 3JIeKTPOHOB. [lepeuncinre criocoOb! OrpeiesieHus CriuHa spa mo
XapaKTepUCTHKAM CBEPXTOHKOTO paciierieHus. OnpeaeneHne CuHa sapa MpHu UCIOoIb30BaHUN
a¢dekra [Namena-baka. OnpenenceHue criMHa sSapa MPU UCTIOIB30BaHUH 3 dekTa 3eeMaHa.
Omnpenenenne CMHA SIpa METOJIOM MOJIEKYJISIPHBIX IydKoB. OrmpeeneHue CriuHa sapa
metoaoM Pabu. Maes onpenenenus cnuHa siaep Mmerogom Padwu.

9. CopmynupyiiTe BHIBOJBI MO Pe3yIbTaTaM TEOPETUUECKUX PACUETOB U U3MEPEHUS CIIMHOB
HYKJIOHOB " safep. Onpenenure NOHATHE YETHOCTH BOJHOBOU GyHKIMH. ChopMyIupynTe 3aK0H



coxpaHeHus 4€THocTH. [IpuBeaure npumepsl. OnpenennTe NOHATHE U30TOMMUYECKOT0 CIIMHA.
Cdhopmynupyiite 3aK0H COXpaHEHHs U30Tonu4eckoro cnuHa. Chopmynupyiite mpeanochIKu
JUTsL CO3/1aHMS sAepHBIX Moaeneil. Kak crpoutcs kanensHas Mozelns saapa. Kakue cnaraemsle,
OTHMCHIBAIONIME YHEPTUU BXOAST B opMyiny Beitizekkepa. KakoBa TOUHOCTH OTnpeieieHust
SHEPIHH CBS3HU sJIep B KaleJIbHOM MOJeNH saapa. Ykaxurte Hepoctatku KM, [laiite
IPEINOCHUIKN CO3/IaHUSI MOJIENH SIEPHBIX 000I0YEeK.

10. TTocTtpoiiTe knaccudukaiuio sHepreTudeckux ypoBHeil. Kakrue kBaHTOBbIE YHCIia
UCTIONB3YIOTCS JJIsl OTMCaHus dHepreTruueckux ypoBuein B MSO. Chopmynupyiite mpaBuia
3aI0JIHEHHS OJTHOYACTUYHBIX SHEPreTUYeCKnX ypoBHEN. KakuMu SBISIOTCSA CIIMHBI YETHO-
YETHBIX U HEYETHO-YETHBIX siiep. Kak 3aaeTcst MarHuTHBIN MOMEHT S7jpa B MOJIEIH SIIEPHBIX
000JI0Y€K.

11. JlafiTe mousTue sipepHoii n3omepun. M300pasure cxeMmy 3amojHEHUS SICPHBIX 000JI0UeK
B si7jpe kucaopoa. OnpenenuTe CIUH U YETHOCTD sijipa propa. Ykaxute Hepoctatku MO.
VYKaxute XxapakKTepUCTUKH, U3MEHSoIuecs npu nepexoae or MAO k 0600mEnHas MoAeIb
anpa.

12. KakoBa sHeprust BpanareabHOro coCTossHUA sapa. KakoBa sHeprus konedaTenbHbIX
SHEPreTUYECKUX YPOBHEH Anep. OxapakTepu3yiTe SHEPreTHYECKUI CIIEKTP COCTOSIHUM sIpa.
VYkaxure o01Iue 3aKOHOMEPHOCTH PaJIMOAKTUBHOTO pacraja sjep.

13. KakuMu painoakTUBHBIMU CEMENCTBAMU MPEACTABIEHBI €CTECTBEHHBIE U30TOIIBL.
Omnpenenure XapakTepUCTUKU p/a cemeicTB. Uto Takoe [-pacna. YKaKUTe SMIUPHUECKUE
3aKOHOMEpPHOCTH | |-pacnaga. [lomyunre BbipakeHUs ISl 3HEPTUHU anb(a — 4acTUIl U3 3aKOHOB
COXpaHeHus B | |-pacnaze. 3anuiuTe ypaBHEHHE Ui SHEprus cBsi3u | |-uactull. [Ipuseaure
TeopuIo [J-pacnaza.

14. Onpenenute K03(PPUIHEHT MPO3PAYHOCTH KYJIOHOBCKOTO Oapbepa. YKakuTe
0COOCHHOCTH CBSI3U NEPUO/Ia MoNTypacmaja anb(ha-paguoakKTUBHBIX SIIEP U SHEPTUU
UCIIYIIEHHBIX Ya-cTHll. KakoBo BIMsHHUE IIEHTPOOEKHOTO Oapbhepa npu ajibda - pacnane. Kakum
SABIISICTCS CHEKTP ayb(da pacnana.

15. 3anumure OCHOBHbIE SHEPreTUUECKUM ycioBus [ -pacnana. YKaxuTe SMIUPUUECKUE
3aKOHOMEpPHOCTH | |-pacnaga [louemy cnekTp []-dyacTui sSBisieTcsl HENpepbIBHBIM. YTO Takoe
HeUTpuHO. [IpuBennTe OIIEHOYHOE 3HAYEHNE CEYEHUS B3aUMOICVCTBUS U MAaCChl HEUTPHUHO.
[TpuBenute Teoputo [1-pacnaga. Ob6mas hopmyia 1t BEpOITHOCTH ITpoliecca.

16. Ykaxxure 0COOEHHOCTH HEPTeTUYECKOTr0 CIIeKTpa 0eTa-4yacTHUl] MPU MaJIbIX SHEPTHUsX.
VYkaxute knaccudukanus [ -nepexo o no BennuuHe FI[] ¥ Mo BenruunHe YHOCHMOTO
opburansHoro Momenta. Onpenenute nepexoast ®epmu u 'amosa-Temnepa. OcodbeHHOCTH
3aKOHa COXpAaHEHUs YeTHOCTH Ipu OeTa-pacrmae.

17. Onpenenure NOHATHE TaMMa — U3JIy4YEHUS SAEp. Y KaXKUTE CBONCTBA TaMMa — KBAaHTOB.
Cdhopmynupyiite npaBuita oroopa Uit TaMMa - epexo0B. UTo Takoe BHYTPEHHSSI KOHBEPCHUS
anekTpoHoB. Kak n3Mensiercs koo GpuuueHT BHyTPEHHEH KOHBEPCHH C U3MEHEHHUEM
XapaKTEPUCTUK aToOMa.

18. Kakue mporiecchl NpOTEKalOT IPU B3aUMOJICHCTBUY 3apsKEHHBIX YACTHUIL C BEIIECTBOM.
VYkaxxute ocHOBHbBIE BbIBOJIbI (popmyIibl bere-bioxa. Mcxons n3 HOHU3AIMOHHBIX TOTEPh
onpezaenute nmpoder yacTuil B cpeze. [Ipu kakux sHeprusx npeoOi1aiaoT HOHU3AIMOHHBIE
norepu. Kak u3MeHsI0TCA NOHU3ALMOHHBIE IIOTEPU IIPU IIEPEX0ie OT cpenbl Kk cpene. Kak
W3MEHSIIOTCSI HOHU3aLMOHHbIE IOTEPU IIPU NIEPEXOAE OT OJHON YACTHULIBI K IPYTOH.

19. Ykaxwure cBs3b poOera u SHEPruu 3apsHKeHHON 4acTUIbL. YTo Takoe MaccoBast
TOpPMO3Hasi CIOCOOHOCTh. KakoBa emuHUIIA H3MEPEHUS MACCOBOW TOPMO3HOM CITIOCOOHOCTH.



20. Jlaiite onpenenenue M3nyuenns Basunosa-Uepenkosa. Ilepeunciute oCHOBHbIE
ceorictea UBY. VYkaxkure 3aKOHOMEPHOCTH JJIs YIJIOB U YHEPTUN YaCTULL, IIPU KOTOPBIX
Bo3HMKaeT MIBY.

21. JlaiiTe onpenenaeHre TOPMO3HOTO U3TydeHHs. YeMy MponopluroHalIbHbI IOTEPU SHEPTUU
YacTUILIBI HA TOPMO3HOE U3ilyueHue. [Ipu Kakux sHeprusix 4acTULbl MPeo0IalaloT TOPMO3HbIE
MOTEPH SHEPrUU. UTO TaKOe KPUTHUUYECKAsl SHEPrus HAJIETAoLEH 3apsiKeHHOW JyacTullpl. [Ipu
KaKHMX yCIIOBUSX BOZHUKAET CUHXPOTPOHHOE U3inydeHue. [Ipu kakux yCloBUSAX BO3HUKAET
NIEPEXOTHOE U3JIyUYEHNUE.

22. OxapakTepu3yiTe IpOoLECC YIPYTOro pPacCcessHus 3apsHKEHHON JacTULbl. YeM
OTIpeIeNIAeTCs] BEPOSATHOCTD YIIPYroro paccesHus. Mcxonas uz ananuza ¢popmyssl Pesephopaa
YKaXUTE 0COOEHHOCTH YIIPYroro paccesiHusl. B pe3ynbpTaTe yero BO3HMKAaeT MHOTOKPAaTHOE
paccestHue. 1 KakMX 4acTUll BaJsiHUE MHOTOKPATHOI'O PacCcesiHUsI Ha OC/IabJIeHUE B BEIIECTBE
Haubosee CylecTBeHHO. YeMy NponopuroHaieH CyMMapHBIA YyTOJI MHOTOKPAaTHOT'O PACCESHUS.
Uto Takoe [1-anexkTponbl. KakoBa sHeprus [|-37eKTpOHOB.

23. Onpenenure NOHATHS MIEPBUYHOM U MOJIHOM MOHU3aLKU cpe/bl. KakoBbl 0COOEHHOCTH
oca0ieHus 3JIEKTPOHOB B Cpejie AJIs CIIOLUTHOIO U MOHORHEPIeTHUECKOTO CIIEKTPOB.
Omnpenenure >(pPeKTUBHBIN 1 MaKCUMAJIbHBIN POOETH 3JIEKTPOHOB B cpeze. Kak nmoiydaror
sMIMpHUEcKue GOpMYJIbI U SHEPrUn yacTull yepe3 npooder. Kak knaccupuuupyor u
0003HaYaroT AaepHbIe peakunii. Kakue 3aKoHbl COXpaHEHHUs BBIIOIHSAIOTCS B SIIEPHBIX
peakuusx. [loayuure ypaBHEHHUE I TOPOra HI0IHEPTETUYECKUX SAECPHBIX PEAKIUN

24. OnuiuTe MEXaHU3MbI IPOTEKAHUS SIIEPHBIX peakuuid. OnUIINTe XapakTep MPOTEKaHUs
MPSIMBIX SIAEPHBIX peakuuid. ONUIINTE XapakTep MPOTEKAHUS AJIEPHBIX peaKuil uepes3
coctaBHoOE 71po. IlocTpoiiTe 3aBUCUMOCTD U YKa)KUTE BbIPQXKEHUE JUI CEUEHUS] 00pa30BaHMs
COCTaBHOIO si/Ipa B PE30HAHCHOH 00J1aCTH SHEPTUU BO30YKIEHUSA. YKa)KUTE BBIPAXKEHUE JUIS
ceueHust 00pa30BaHUsl COCTABHOTIO si/ipa B HEPE30HAHCHOM 001aCTH SHEPTUH BO30YKICHUSL.

25. B yem 3axitouaercs [lpuniun aeransHoro paBHoBecus. BoiBenute dpopmyinsl bpeiita —
Burnepa 1 ceuenust 00pazoBaHUs IPOMEKYTOUHOTO Aapa. Kakum 06pa3om yuuThIBaeTCs
KYJIOHOBCKUH Oapbep MpH MPOTEKaHUU SACPHBIX PEaKIMK Ha 3apsHKEHHBIX ya-cTuiax. Kakum
00pa3oM y4YMTHIBAIOTCSI MOHU3ALIMOHHBIE TOTEPU SHEPTUU IIPU NIPOTEKAHUU SJEPHBIX PeaKUil
Ha 3apsDKEHHBIX YaCTULAX.

26. Ponb ieHTpOoOSKHOTO Oaphepa nmpu NMPOTEKAHUU AIEPHBIX peakiuid. Kakue Tums
AJEPHBIX PEAKIUI BO3MOKHBI ITOJ JEMCTBUEM 3apsyKeHHBIX dyacTull. Kakue sipepHble peaknun
NPOTEKAIOT MOJ IeHCTBUEM IraMMa — KBaHTOB. [IpuBeanTe kinaccupukanuio HEHTPOHOB 1O
sHepruu. Kakue TUnsl AepHBIX peakmid IPOTEKAr0T MO JEHCTBUEM HEUTPOHOB. Y Ka)KUTE
XapaKTepHbIe CEUEHHs AICPHBIX peaKIfii HEUTPOHOB ¢ sApaMu. YKaxuTe 0COOCHHOCTH PEaKIUU
nenenus saep. Ha kakux siipax BO3MOKHO IPOTEKAHUE PEAKIIMU JEJIEHUs. 3a CUET KaKUX CUJI
IIPOUCXOAMT JieeHue saaep. Kakoe ypaBHeHNE HCTIOIB3YETCs B 2JIEMEHTAPHON TEOPUH IEIICHUS
anep.

27. Onpenenute napameTp aenenus. [Ipyu kakux 3HaYeHUSIX apameTpa JAeIeHHs POUCXOIUT
nenenue saep. [louemy neneHue sijaep HEBO3MOXKHO 0€3 IPUBHECEHUS TOMOIHUTEIBHON
JHEPruy. YKaKNATE NUANa30Hbl 3HAYEHUH MapaMeTpa JEeJICHUs, A1 KOTOPBIX CYLIECTBYET
BEPOSITHOCTb JIeNICHUs A1pa 0€3 JOMOJTHUTEIbHON SHEPTUH.

28. 3a cuer KakoW peaKkLuy MPOUCXOIUT 3aMeJIEHNE HEUTPOHOB. KakoB sHEpreTuueckuii
MOPOT MPH KOTOPOM (PPEKTHUBHO MPOUCXOAUT 3aMeITIeHne HEUTPOHOB. Kakue cpesbl sBISIOTCS
HanOoJiee ONTUMAIBHBIMHU IS 3aMeJIICHNsT HeUTpOoHOB. M300pa3uTe CeKTp 3aMeIEHHBIX
HEUTPOHOB 1ocIie n cToNIKHOBeHUH. UTo Takoe nuddy3us TerioBex HeHTpoHOB. OT Yero
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3aBUCHUT JUITMHHA U PY3UH TETIOBBIX HEUTPOHOB. UTO Takoe BO3pacT TEIJIOBbIX HEUTpOHOB. Ha
KaKHX S7pax BO3MOXHO MPOTEKaHUE TEPMOSACPHBIX peakiuii. Kakos sHepreruueckuii 3hdext
TEPMOSIICPHBIX PEaAKIINH.

29. llpuBenuTe Ki1accu(UKAMH dIIEMEHTAPHBIX YacTUIl. OMUIINTE OCHOBHBIE TTApaMETPhI
YCKOPHUTEIBHON TEXHUKHU TSI TIOTYYECHHSI DJIEMEHTAPHBIX YacTUI]. OTIUIIINTE METOIBI
WCCJIEIOBAHMS CBOMCTB 3JIEMEHTAPHBIX YacTull. K KakoMy KJIacCy 4acTHIl OTHOCATCS KBAPKH.
OnuiuTe CBOMCTBA KBapKOB. B ueM 3akirovaeTcst 3aKOH coXpaHeHus 11BeTa. KakoBbl cieacTBus
3aKOHA COXpaHEHUs 1IBETA 3JIeMEHTapHbIX yacThll. [loueMy KBapku He MOT'YT CylIECTBOBATh
OTJENILHO APYT OT ApyTa.

30. Kakue yactuiibl OTHOCATCS K JienToHaM. ONUIIKTE CBOMCTBA JENTOHOB. B uem
3aKJII0YAETCSl 3aKOH COXPaHEHUs JICNTOHHOTO 3apsia. Kakue yacTuilbl ABISIIOTCS KBAaHTAaMU
noJiel pyHJaMeHTaIbHBIX B3auMozeicTBuil. Kak npoucxonut B3auMoaeiicTBue Mexay
3JIEMEHTapHbIMU YacTuuamu. [IpuBenure nuarpammy d@eliHMaHa JJ1sl B3aUMOJEHCTBUS IBYX
371eKTpOHOB. KakoBa MHTEHCHBHOCTH CUJIBHOTO B3aUMOJECHCTBUS B OJHOM Y3JI€ JUarpaMMbl
Oeiiamana. Yemy nponopuroHajibHa HHTEHCUBHOCTD B3aMMOJICHCTBHS B YETBIPEX Y3JI0BOM
nuarpamme deiitnmana.

31. Uro npoucxoaut ¢ ¢pyHIaMEHTAILHBIMHI B3aUMOJICHCTBUSIMU TIPU YBEJIUYCHUH SHEPTUU
B3auMoieicTBUs. KaKkoBBI CIeACTBUS SBIICHUSI CAMMETPUH B MUPE 3JIEMEHTAPHBIX YaCTHII.
HazoBute HECKOIBKO Map 3J€MEHTAPHBIX YaCTHI] M UX CYNIEPCUMMETPHUUHBIX MapTHepoB. Kakue
KOMIIOHEHTHI BXOJIAT B YCTAHOBKY IS PeaTu3alliu sSAepHO-(PU3NIeCKUX METOIOB aHaIN3a
CBOMCTB TBEPJIBIX TEJ C UCTIOIH30BAHUEM 3aPSHKEHHBIX YACTHI]. Y KQXKUTE OCHOBHbBIE BETUUNHBI,
(hopmupyrOIIKe CIIEKTP PAacCESHHBIX YACTHIl Ha spax BemecTa. B uem 3akimouaeTcss MeTo
PezepdopmoBckoro 06paTHOTO paccesHus.

32. Kakas xapakTepucTHKa 3aJaeT CBSI3b MEXKIY HAYaJIbHOM SHEPTUel MaJarolieil YacTUIbI 1
SHEprueu paccesHHON YacTUIlbl. M3 KaKMX COCTaBISAIOIINX CKJIAAbIBACTCS MOJHOE CEUCHUE
B3aUMOJICUCTBUS 3aPSKEHHBIX YaCTUIL € IApOM. UeMm orpezaensercs npeaen no SHepruu Jjist
KYJIOHOBCKOT'O pacCesiHus 3aps>KeHHOM YacThllbl Ha siape. [Ipu kakux ycnoBusX i MojAcuera
G hepeHIIMaTBFHOTO CEUCHHS pACCesTHHS BO3MOXKHO HCIONIb30BaTh (hopmy-ity Pezepdopaa.
Kakue gakTopsl BHOCSAT OTPEUTHOCTH B BEJTMYUHY SHEPTETUICCKOTO Pa3peIIeHUs] yCTaHOBKU
AJIEPHO-(PU3NIECKOTO METO/1a.

33. B yem 3axmmovaercst meto]1 Pesepdopaockoro odpatHoro paccessHus. Kak nsmensiercs
KnHeMaTu4eckuit haktop B Meroae POP B 3aBUCHMOCTH OT Macc B3aUMOCHCTBYIONTUX YaCTHII
U yTIIoB paccesiHusd. Yem onpenensiercs paspenienue metona POP no suepruu u macce. [pu
KaKHX yTIiax paccesHus pa3pelieHne mo Macce CTaHOBUTCs HaumyumnmM. Kakum o6pazom
OCYIIECTBIISIETCS TIEPEXO0/] OT pa3pelIeHHs 10 SHEPTUU K Pa3pEIeHUIO M0 TITyOrHEe. Y KaKuTe
HanboJee ONTHUMANFHBIC TEOMETPHUECKHUE TaPAMETPBI IS MOJTYYCHUS HAWTYYIIero pa3perieHus
no rimy6une B meroae POP. Kakue yacTuirs stydiie Bcero ucmonb3oBath B Metoqe POP.

34. B geM 3akirrouaeTcs METO sifiep OTaauu. KakoBbI SKCIIEPUMEHTAIBHBIC 0COOCHHOCTH
MeToza siep otaaun. Kak 3amaercss KuHeMaTH4IeCKui (DakTop B METOJIE siIep OTAauH.
N306pa3ute yrioBoe pacmpeieieHne B3auMOICHCTBYIOIINX YAaCTHUI] B METO/IE SJEp OTIauH.
KakoB nuana3on yrioB BbiieTa aaep otaauu. Kakas reomeTpus MOKeT ObITh UCTIOJIB30BaHA B
Mmerone S0.

35. N3o0pa3ute GpopMy SHEPreTHUECKOro CIEKTPa ISl pa3iIudHbIX reoMeTpuii B Metoje S0.
Uewm omnpenensieTcs pa3peiieHue mo dHeprun, Macce u riryoune B meroae POP. Uro takoe
s deKT KaHaTUPOBAHUS. Y KQXKUTE OCHOBHBIC XapaKTEPUCTUKH, OMTUCHIBAIOIINE MTPOLIECC
KaHAJIMPOBaHUs. UTO Takoe KPUTUUECKUN YTOoJl KaHAJTUPOBAaHUS, YeMy OH paBeH. B 3aBucumoctu
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OT pas3IMYHBIX YTJIOB BJICTA YaCTHUIbI ﬂaﬁTC MNOHATHA PCKUMOB JIBUIKCHUA BapH)KGHHOﬁ qaCcTHUIbI

B KpucCTaJlIax.

36. N300pa3ute s3HEpPreTUYECKUe CIIEKTPhI B pa3IMUHbIX PeKUMax JBHKeHus. Onpenenure

MOHSATHE HOPMUPOBAHHOTO BbIX0/1a YacTHIl. M300pazute KpuByIO 3aBUCUMOCTH

HOPMHUPOBAHHOT'O BbIXOAA YaCTHUIL OT yIJIa MCXKY HAIIPABJIICHUCM ITyYKa U HOpMAJIU

HCCHG)IYCMOﬁ MUIIIEHU. B yem 3akirodyaeTcs MeTO PE30HaHCHOI'O O6paTHOFO pacceiaHus. Kaxk

OTJIMYAKOTCA CCUCHUS KYJIOHOBCKOI'O U pE30HAHCHOI'O pACCCSHUA.

LMS-mnaTdopma — He mpeycCMOTpeHa

5.4 Conepxanne KOHTPOJIHHO-OLIEHOYHBIX MEPONIPUATHI 10 HANPABJIEHUAM
BOCIIUTATEIbHOM 1eATETbHOCTH

Hanpasnenne Bun Texnonorus KoMIteTer1 Pesynbrar KoHnTtpoisbHo-
BOCIIUTATEIbHOM | BOCIMTATEIBHOW | BOCHMTATEIbHOU st bl OLICHOYHBIE
JeSITENIbHOCTH JeSITeIbHOCTH JIeSITEJIbHOCTH o0yueHus MeponpusTHs
TexHomorus [1K-6 V-1 Jomamrass padora
eJIeHaIIpaBJIeHHA
(dbopMupoBaHus KonTponbHas
g paboTa ¢
- YBEPEHHOCTHU U paboTta
uHpopMaruen
[Ipodeccrnonansu s TOTOBHOCTH K [TpakTrueckue/cem
0€ BOCIIUTAHUE CaMOCTOSITEIIbLHOU MHApCKUE 3aHATHS
UCIIOJIb30BaHUS B .
YCIEIIHOM DK3aMeH
MPAKTUYECKUX
podeCCUOHAIIBH
LEJISIX

OU 1eSITEIbHOCTHA
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