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1. Iean, 3a1a4M ¥ IVIAHUPYEMble Pe3yJIbTAThI 00y4YeHUs 110 AUCHUILTHHE

[lenpto OCBOEHHWS JUCHUIUIMHBI SIBISieTCS (OPMUPOBAHHE Yy OOYyYaroIIuXcs
CUCTEMATUYECKUX 3HAHUH B 00JIaCTH IIPUHLIUIIOB YIIPABJICHUS SAEPHBIMU PEAKTOPaMU
Ha OCHOBE YPaBHEHUN UX KHHETUKH U JTUHAMUKH.

3ajmavyaMu JUCLUIUIMHBI SBIISIOTCS:

- MOJY4YEHUE 3HAHWM 00 aHAJIMTHYECKMX W YHUCJIOBBIX PEIICHUSAX YpPAaBHEHHM
KWHETHKYU U TMHAMHUKHU PEAKTOPOB;

- OCBOCHHME METOJIOB aHaJlu3a OCHOBHBIX IPUYMH OOpaTHBIX CBSI3€d B IpoLECCE
paboThI peakTopa B CTALlMOHAPHOM U MIEPEXOTHOM PEXKHUMAX;

- npuoOpeTeHHe 3HaHUM 00 OCHOBHBIX JIMHAMHUYECKHX XapaKTEpUCTHKAX,
ONPEIEIAIONIUX COCTOSTHUE PEAKTOPA;

- 3HAKOMCTBO CO CIIOCOOaMM PETryJIUPOBaHMs pEAKTOPOB Pa3INYHBIX TUIIOB;

- U3yYEHNE N3MEHEHUI U30TOIMHOIO COCTAaBa AKTUBHOM 30HBI PEAKTOPA;

- TMOJYy4Y€HHWE 3HAHUM O BBITOPAHUU SJAEPHOrO TOIUIMBA, BOCIPOU3BOJICTBE,
[IUTAKOBAHUU U OTPABJIEHUU PEAKTOPA;

- OCBOCHHE MOJIETIMPOBAHUS HECTALIHOHAPHBIX IIPOLIECCOB.

Komnerenuuu, dhopmupyembie y oOydarolmuxcs, 3alUIaHUPOBAHHBIE PE3yJIbTaThl
00y4eHUsI MO TUCLUUILUIMHE, COOTHECEHHBIC C MHANKATOPaAMU JOCTUKEHUS KOMITCTCHIIHIA:

Konn Ko n HaumMeHoBaHu
oA oA aMMCHOBAHNC 3annaHupoBaHHBIEC PE3yAbTAThl O0yUEHUS
HAMMEHOBAHUE | UHIMKATOpPA JOCTHKEHUS
KOMIIETCHIAN KOMIICTEHLAH M0 TUCIUIINHE(3HATh, YMETh, BIA/IETh)

Ob6enpogdeccuonanbubie komnereHuu (OIIK)

3HATh:
- OCHOBBI OOECIICUCHHS ONTUMAIBHBIX PEKHMOB
palboThI SAEPHOIO PEaKTOpa, TEIIOMEXaHHIECKOrO

OIIK-1: o0opynoBaHus U sHEproodopynoBanus AC B 11e10M
Crioco6HOCTH Npyd TyCKe, OCTaHOBE, paboTe Ha MOIIHOCTH U
UCIOJIb30BATh Hepexo/ie C OHOTO YPOBHSI MOLIHOCTH Ha JPYroi ¢
0a3oBbIe co0IoIeHreM TpeOoBaHU O€301TaCHOCTH;

3HaHUS - OCHOBHBIE THpOIECCHl M 3aKOHOMEPHOCTH,
€CTECTBEHHOH | oo g & NPOUCXOJSIINE B AKTUBHOW 30HE SIEPHOTO
ay4YHBIX JleMOHCTpHpYeT peakTopa, NPUHIUIBI KOHTPOJIS M YIpPaBJICHUS

WCIIHILIVH B SJIEPHBIMU MPOIIECCAMU B aKTUBHOM 30HE;
Amet! NOHUMaHHUEe PU3NIECKUX Aep pott ’

npodeccuoHan . — ypaBHEHMsI KHHETUKU U TUHAMMKH SJIEPHBIX
o SIBTICHUN U YMEET
BHOM PEaKTOpOB;
OPUMEHSATH pru3nyeckue

ACATCIIBHOCTH, — BCJIMYMHBI 3amaca MW IMOTEpb PCAKTHUBHOCTU
3aKOHbI MCXaHUKH,

MIPUMCHSITh . peakTopa M ux
MOJIEKYJISIPHOU (pHU3UKH,

METO/IbI COCTaBIISOIIHE;
TEPMOIMHAMHUKH,

MaTeMaTH4eCcK — BETTUYUHBI KOXPGUIMEHTOB H 3PPEKTOB
DIIEKTPUYECTBA U

OT0 aHaJIN3a PCaKTUBHOCTH;
Mar"HeTu3ma Juist

MOJICTTUPOBAH — 0COOEHHOCTH TEPEXO/JHBIX MPOIECCOB B
peIIeHHUs TUTIOBBIX 3a/1a4

s, peaKTopax Ha TEIIOBBIX

TEOPETUIECKO HEUTpOHAX, CBS3aHHBIE C HAKOIUJICHUEM SACp

rou KCEHOHA M camapusl.

IKCIIEPUMEHTA YMETh:

JTHHOTO - AHAITM3UPOBATH HEUTPOHHO-(pU3IUYECKHE,

UCCIICTOBAHUS TEXHUYECKHE TMPOIECCHl M aJITOPUTMBI KOHTPOJIS,

JIMarHOCTUKH, ynpasieHus u 3anmTbl AC ¢ IEIbIo
obecrieueHust ux H(pekTuBHOH U Oe30macHoOM
padoTHI;




Konu Kox u HaumenoBanue
HANUMCHOBAHUC I/IHI[I/IKaTopa JOCTHIXCHUA
KOMIIETEHI[NHU KOMIIETEHIINHU

3arTaHupOBaHHbBIE PE3YIbTATHI 00YUEHUS

10 AUCHUIUIMHE(3HATh, YMETh, BIIAJICTh)

- WCIOJNB30BaTb  YPABHCHMsSI  KUHETHUKU U
JUHAMUKU SEPHBIX PEAKTOPOB U UX PEILEHUs U1
pacuera IepexOIHbIX IIPOLECCOB B aKTUBHOM 30HE
peakropa:

— TIpH BBIBOAE HAa MOIIHOCTb M OCTaHOBE
peakTopa;

— npu paboTe peakTopa Ha HOMUHAJILHOM YPOBHE
MOIIIHOCTH;

— IpU TEpexXOAHBbIX IPOLEeccaX, CBS3aHHBIX C
BO3MYILICHUEM peakTopa BBEJICHHEM
PEaKTUBHOCTH, U3MEHEHUEM MOILHOCTH,
U3MEHEHUEM AaKTMBHOCTH MCTOYHUKA HEUTPOHOB,
WU3MEHEHUEM PACX0/1a TEINIOHOCUTEIS U IIP.;
BJIAJICTh:

— METOJaMHU TOJIY4YECHMs], aHaliu3a W pEIICHUs
YpPAaBHEHUN KUHETUKH W JUHAMHUKHU SIEPHBIX
pPEaKTOpOB.

— METOJaMHU IPUMEHEHMS PEUICHUN YpaBHEHUU
KUHETUKA M JWHAMHKU JUI  [pEICKa3aHus
IIOBEJICHNUS I IEPHBIX PEAKTOPOB.

3HATh:

- HYKJIMJIHBII COCTaB TOIUIMBA, UX BKJIaJ B paboTy
peakTopa, BIUSHHAE Ha pacdyeT B KPATKOCPOYHOU U
JIOJITOCPOYHOMU IEPCIIEKTUBE;

- OTEPIO PEAKTUBHOCTH IIPU PabOTE peaKTopa;

- YpaBHEHHs KUHETUKH, YPaBHECHUs IUHAMHUKU U
WX PELICHUS.

YMETB:

- HUCIIOJIb30BaTh IIOJIYYEHHBIE TEOPETHYECKHUE
3HaHUS JUI1 Hay4HOro OOOCHOBAHHUS IPOILIECCOB,
CBSA3aHHBIX C  HW3MEHEHUEM  PEaKTHBHOCTH,
BCIEJACTBUE BIUSHHUS  PA3JIMUYHBIX  OCKOJIKOB
JIeJIEHUS U MIIQJIIINX aKTUHH]IOB;

- HCIOJIb30BaTh IIOJIyYEHHBIE TEOPETHUYECKUE
3HaHUA JUIs 00OCHOBAHHOTO PELIEHUS ypaBHEHUs
nepeHoca B ACUMOTOTHYECKOM  obOnacTw,
AQHAJUTUYECKOTO PEIICHHS YPAaBHEHUSI KHHETUKH;

BIaACTh.
- HABbIKaMU pacdy€Ta pCaKTUBHOCTH.

OIIK 1.6
JleMOHCTpUpYET 3HAHUE
AJIEMEHTAPHBIX OCHOB
OIITUKH, KBAHTOBOM
MEXaHWKH U aTOMHOM
bu3uKu

2. Mecto aucuumiauebl B cTpykrype OIIOII

Jucuuminna KuHeTuka siiepHbIX peakTOpOB OTHOCHUTCS K 00s3aTeIbHOM 4acTH/ 4acTH,
dbopmMupyemMoil  ydyacTHHMKaMH  OOpa3oBaTEIbHBIX  OTHOLIEHUH /  DJIEKTUBHBIM
mucruumHam brioka 1 «luciummaer (Moxynn)y» yueoHoro miaHa 14.05.02 AtomHble
CTaHLIMK: TPOCKTUPOBAHUE, IKCIUTYaTAIUSI U UHKUHUPUHT

Kon [IpeamecTByromue TUCUUILTAHBI [Tocnenyromire TUCHUTIIMHBL (MOAYIIH),
KOMIIETECHIINU (Mmomymu), mpaktuku, HUP, np. npaktuku, HUP, np.




PanpuanvonHas xumuss U paadalMOHHas
VK-8 0€30MaCHOCTh SIIEPHBIX JHEPreTUYECKUX
YCTAaHOBOK

Koutpons wu  ympaBieHue — saepHBIMHU
SHEPreTUYECKUMU YCTaHOBKAMU
HeiitponHo-dusnueckue PEaKTOpPHbBIE
U3MEPECHUS

Teopus nepeHoca HEUTPOHOB
OIIK-1 Snepnas ¢puznka
®u3nKa AJepPHBIX PEAKTOPOB

Koutponr wu  ympaBieHue — SACpHBIMU
SHEPTreTUYECKUMU YCTaHOBKAMU
Heiitponno-dusnueckue PEaKTOpPHbBIE
U3MEPECHUS

Teopust nepeHoca HEUTPOHOB
OIIK-1 SAnepuas ¢puznka
Ou3uKa AIePHBIX PEAKTOPOB

PaguanmoHHas XuMus W paJualdOHHAs
OIIK-2 0€30MaCHOCTb SIIEPHBIX 3HEPIeTUUYECKUX
YCTaHOBOK

JlJ1 OCBOEGHHUS JUCHMILTMHBI 00y4arOIUNCS JOKEH:
3HaTk:
- OCHOBHBIE CBOMCTBA M XapaKTEPUCTUKH aTOMHBIX SIAEP U AEPHBIX PEAKIUH,
- 3aKOHBI COXPAHEHHUS B SIIEPHBIX PEAKLIMSIX;
- OCHOBHBIE 3aKOHOMEPHOCTH PAIMOAKTUBHBIX IPEBPAILICHU;
- 0011IME CBOWCTBA SIIEPHBIX PEaKUUidl 1 OCOOEHHOCTH SIIEPHBIX PEAKIIMiA;
- OCHOBHBbIE 3aKOHOMEPHOCTM B3aUMOJECTBUS HOHM3MPYKOIIEro H3JIy4YeHUsl ¢
BELeCTBOM;
- AeTaJIbHbIE XaPAKTEPUCTHKH IIPOLeCcca IeJIeHUsSI ATOMHBIX siiep.
YMerTs!
- INPUMEHATH OCHOBHBIE CBOMCTBA W XapAaKTEPUCTUKH ATOMHBIX SIIEp M SIEPHBIX
peakiuii, 3aKOHbl COXPAaHEHUS B SIICPHBIX PEAKIMAX ISl KaYECTBEHHOI'O OOBSICHEHUS
SIEPHO-(DU3NYECKUX MPOIECCOB;
- ONIPENENSATh U3MEHEHUE KOJIMYECTBA PAAMOAKTUBHBIX AJI€p C TEUEHUEM BPEMEHU;
Bnaners:
- HaBBIKaMU pabOTHI € AAEPHO-(DU3NUECKUM 000PYIOBAHUEM U TPUOOpaMU;
- HaBBbIKAMU BBIMIOJIHEHUSI U3MEPEHUI COOTBETCTBYIOIINX BEJIUYUH;
- OCHOBHBIMH MpUEMaMH 00pabOTKHU SKCIEPUMEHTAIbHBIX JTAHHBIX.

3. CTpyKTYypAa U coAepKaHue IUCHUIIMHBI

3.1. CTpykTypa IMCUMILINHBI

OOmasi TPyJOEMKOCTh IUCUUIUIMHBI COCTaBisieT 4  3a4eTHhIX eIuHUI(bI)
(BE), Bcero 144 4acoB, W3 KOTOpPHIX 58 4YacOB COCTaBIsieT KOHTAKTHas padoTa
oOydaromerocsi ¢ mpernojaaBareiaeM (3aHsATHS JICKIIMOHHOTO Thna 34 dYac.), 3aHATHA
CEMHHApPCKOTr0 Tumna (MpakTUYECKUE, CEMHUHAPCKUE 3aHATHs, JabopaTopHble pabOThl U
T.11.) 24 yac., camocTosiTeIbHas padoTa oOy4daromierocs 50 Jac.

Bcero |Cemec

Buy yae6HO# paGoThl gacoB | 1p (7)

OBIIAA TPYTOEMKOCTD JUCHUIIJIMHBI 144 144

KOHTAKTHAA PABOTA OBYYAIOHIIEI'OCAH 58




C IIPEITOJABATEJIEM, B TOM 4Hcie:

58

Jlexuun (JIk) 34 34
[IpakTnueckue (cemunapckue) 3ansarus (113) 16 16
Jla6opatopusie pa6otsl (JIP) 8 8
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIET'OCA
. 50 50
(CPC), B TOM uncie:
[TonroToBka K MpOMEKYTOUYHOM aTTecTallu B (hopme: 36 36
9K3ameHa
®OPMA [TPOMEXYTOYHON ATTECTAIIUU 5
(D — sk3ameH) 9
3.2. Conep:kaHue TUCHMILUIMHBI, CTPYKTYPHPOBAHHOE 1O pa3iejiaM W BHIAM
3aHATHH
PacnpenesieHue TPy10eMKOCTH = o
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’ = = R o
Briwyas CPC g = = |22
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1 2 3 4 5 6 7 8 9 |10] 11 | 12 | 13 | 14 | 15
Pazpgen 1 8 4 2 12 26 | OI | JI1. | K= 13
DnemMeHTapHas K- |1, |T1P
KHHETUKA 1.5 | JI2. | OJI
TEIJIOBOIO , 2, | P
peakTopa 1.6 | JII.
3yB | 2,
JI2.
1,
JI2.
3
Paznen 2 8 4 2 12 26 | OIT | JI1. | Kn 13
Hsmenenune K- |1, TP
PEaKTUBHOCTH B 1.5 | JI1. | OJI
NEPEXOAHBIX , 3 , P
peKUMax U aBa 16 Hz
puiiHbIe sy | 1
HPOLIECCHI H,2
3
Pasmen 3 8 4 2 12 26 | OII | JI1. | Ku 13
Vpasnenue K- |2, |1P
SICPHBIMU 1.5 [JI2. | OJI
peakTopamu 1 P




1.6 | JI2.
3yB | 3
Paznen 4 7 10 |4 2 14 30 | OIT | JI1. | Te 21
OrtpaBiieHue K- |1, CT
peakTopa 15 | JI1. | OJI
, 2, |P
1.6 | JI2.
3yB | 1,
J12.
3
DK3aMeH 7 36 36 Dk | 40
3
HUTOI'O |7 34 |16 |8 50 | 36 14 10
4 0

3.3. TemaTu4ecKuii IJIaH JeKIIHOHHBLIX 3aHATHI

Neri/

TeMbl JIEKIIMOHHBIX 3aHITUN

TpynoemkocTs, 4ac.

Hennas smepHas peakuus. KosdduumeHt pasMHOKEHHS.
PeaktuBHOCTh. Omnucanwe B3aUMOJICHCTBHS  HEHUTPOHOB €
BEILIECTBOM.

2

N3ydyeHue nepexoHbIX MPOLECCOB B AKTUBHOW 30HE SIIEPHBIX
pEaKTOpOB Ha OCHOBE DJJIEMEHTAPHOIO YPABHEHMSI KUHETHUKH
peakTopa, a TakK€ OCHOBHBIX XapaKTEpPUCTUK HEUTPOHOB.
OCHOBHBIE JIONYIIEHUS D3JEMEHTAPHOM KHHETHKH TEIJIOBOIO
peakrtopa.

Kunernueckas Teopust nepeHoca HEUTPOHOB.
VYIHpoweHHbI  BBIBOJ ~ YPaBHEHHMM  KMHETUKM  PEAKTOpA.
I'a30KkMHETHYECKOE YPABHEHUE [TIEPEHOCA HEUTPOHOB.

OOmiee pemieHMe YpaBHEHMM KHUHETHKH. YpaBHEHUS
KUHETHUKM B NPUOIMKEHUU OFHOM TIpyMIbl 3ama3/bIBAIOIINX
HelTpoHOB. Omnmcanue ocraHoBa peakTopa. Ilonkputuueckuii
peakTop ¢ uCTOYHUKOM. OOpalleHHOe pelleHne ypaBHEHHUS
KHUHETHKH.

[Iepenoc yactun B BelecTBe. XapakTep pacupOCTPpaHEHUs
YacTUIl B BellecTBE. PaBHOBEPOSITHOE CMEIIEHUE HEUTPOHOB B
BellecTBe. HempepblBHas 3aBUCUMOCTh MEXAY BpEMEHEM U
sHeprueil HeWTpoHa. YpaBHeHue 1uddy3un HEUTPOHOB mpH
JOMYUIEHUN OTCYTCTBHSI MOTJIOLEHHUS MTPU 3aMEJIJICHUN.

HeliTpoHHBIiI MNOTOK B YCIOBUM KPUTHYECKOTO COCTOSIHUS
peaktopa. YpaBHeHus Iudy3uu 3aMeISIONUXCS M TETIOBBIX
HEUTPOHOB B YCIIOBUU KPUTUUYECKOTI'O COCTOSIHUSI PEaKTOpa.

O0mwmii TMOAX0J K HAMHWCAHWIO YPAaBHCHHWH JUHAMUKH
peakTopoB. Moaenu AMHAMUKU M OCOOGHHOCTH HECTAI[MOHAPHBIX
MIPOIIECCOB B pEaKTOpax MpPH HATMYIUU OOpPaTHBIX CBS3EH.

N3yueHue IepexomHBIX IPOLECCOB B AaKTUBHOM 30HE
MOAKPUTUYECKUX SAEPHBIX PEAKTOPOB C ICTOYHUKAMHU HEUTPOHOB.
IIyck  spepHoro  peakropa. VICTOYHMKM  HEUTPOHOB B
MTOAKPUTHIECKOM peakrope. VY cranaBnuBaromascs B
IIOAKPUTHYECKOM PEAKTOPE IJIOTHOCTh HEUTPOHOB.

[lepexonHble Tmpolecchl MPH  HU3MEHEHMSIX CTENEHU
MOAKPUTUYHOCTU peakTopa. BpeMst mpakTHYECKOro yCTaHOBJIEHUS
MOJKPUTUYECKOW TUIOTHOCTH HEUTPOHOB B PEAKTOPE MOCIE




HU3MCHCHUA CTCTICHU NOAKPHUTHUYHOCTH.

10

Hecraunonapuele  mpouecchl  OTpPaBIEHHS — PEAKTOpA.
OTpaBicHHe pPeaKkTopa KCEHOHOM. MonHas siMa, ee riiybuHa u
BPEMEHHBIE XapaKTEepUCTHKU. OTpaBleHHE pPEAKTOpa CaMapueM.
[IpomeTneBblii TpoBaj, €ro IIIyOMHAa M XapakTepHOE BpeMs
o0Opa3oBaHus.

11

Kunernka TOYEYHOro peakTopa IIpU JIMHEWHOM H3MEHEHUU
PEaKTUBHOCTH.

12

[Ipouenypa crynenuyaToro mycka u siiepHasi 0e30macHOCTb
peaxropa.

13

OcCHOBHEBIE IIPpONHECChI, MPOUCXOAAIINUE B aKTHBHOH 30HE.
BBII‘OpaHI/Ie TOIIJINBA, FJIyGI/IHa U CTCIICHb BbBII'OPAaHUSA TOILIMBA,
3HepFOBHpa6OTKa. Peakuuu BOCIIPOU3BOACTBA  AJCPHOIO
TOIIJIMBA. Hakomnenue OCKOJIKOB JCIICHUA (HIJIaKOBaHI/IC
peaKTopa). ypaBHeHI/IH AJIs1 OIMKMCAaHUA H3MCHCHHS HYKIHUIAHOI'O
cocCTaBa TOIIJIMBA.

14

Kunetruka pocta motephr 3amaca peakTUBHOCTH 3a CU&T
nulakoBaHus. PocT 3amaca peakTMBHOCTH € BOCIPOM3BOJICTBOM
sanepHoro TomuBa. Cxema o0pa3oBaHus U yObUIM BTOPUYHOTO
ToruiBa. PoCT 3amaca peakTHBHOCTHM C  BOCIPOU3BOJICTBOM
wiytonus-239.  KoadduuumeHT BOCHpPOU3BOACTBA  SAEPHOTO
TOIUJTUBA.

15

Hcnons3oBanue BBITOPAIOIIUX MIOTJIOTUTEIIEH.
XapakTepucTuku Haubosiee paclpoCTPaHEHHBIX BBITOPAIOLINX
noraotutened. PakTopsl, ONPEAEIAIONUE CKOPOCTh BBITOPAHHUS
BII. Xapaktep u3MeHeHHUs] peaKTUBHOCTH IPH PasHBIX crocolax
pasmemienust BII. KpuBast sHeproBblpaOOTKM aKTHBHOH 30HBI
peakropa.

16

CaMOper.TII/IpOBaHI/Ie 151 YCTOﬁHHBOCTB pC€aKTopa.

17

Kpurepun ycroliunoctu. Bormpocs! peryimpoBaHus peakTopa.

Bcero

34

3.4. TemaTuueCcKHil IVIAH NPAKTHYECKHUX 3AHATHI

Neri/nn

TeMbl MPaKTUYECKUX 3aHATUI

TpynoemMKOCTb, yac.

[IpenBapuTenbHblid TEIUIOBOM pacyeT peakTopa Ha TEIJIOBBIX
HEUTpPOHAX: OLIEHKA pa3MEpOB AaKTUBHOM 30HBbI, MaKCHUMaJbHas
yaenbHas oO0beMHas Harpy3ka aKTHBHOM 30HBI, MaKCHMAaJbHO
JONyCTUMasl TeIyIoBas Harpy3ka akTHBHOH 30HBI, HE0OXOaAMMas
JUISL OTBOJIA TEIIA CKOPOCTh TEIIJIOHOCUTEILS;

2

Boluucnenune s1epHBIX XapaKTEPUCTUK «XOJOJIHOI0» peakTopa:
BBIYHMCIICHHE SJIEPHBIX KOHIIEHTpAIi TOrInBa, o6omouku TBOJI,
TEIUIOHOCHUTEIS, 3aMeIJTUTEI,;

Pacuer MUKPO- U MaKpOCC‘IeHI/Iﬁ OCHOBHBIX KOHCTPYKIHMOHHBIX
MaTCpHraoB aKTUBHOM 30HBI «XO0JIOAHOTO» PCAKTOpA.

Boruucnenne  kos¢p¢uimeHta  pasMHOXKEHUS HEHUTPOHOB B
OCCKOHEYHOU cpefne: pacyeT Kodd@uimeHTa pa3sMHOKEHUS Ha
OBICTPBIX HEUTPOHAX

Pacuer koaddunmenTa pazMHOXKEHUS HEHTPOHOB B MaTepualie
ToruBa; Pacuer ko3(duumeHTa HCIONB30BaHMUS —TETJIOBBIX
HEUTPOHOB

Boruucnenne  3p¢exTuBHOrO KO3 (UIMEHTAa  Pa3sMHOKECHUS
HEHTPOHOB: pacueT KBajpara JUIMHbI AU(PPY3un HEUTPOHOB B
AKTHBHOM 30HE; pacyeT BO3pacTa HEUTPOHOB B aKTUBHOM 30HE;




Brrunciienne sSiaepHbIX XapaKTEPUCTHUK JUISL YCIOBHM «TOPSYETO» 2
peakTtopa: IepecueT  ANEpPHBIX  KOHLIEHTpAalUUMid  OCHOBHBIX
7 | KOHCTPYKUHOHHBIX MAaTepUaloB AKTUBHOW 30HBI JUIA YCIOBUH

«rOpSYEro) peakTopa; BIYUCIEeHHE KoddduinenTa pa3MHOKEHUS

B OeckoHeuHOl cpeae u  3PPEeKTUBHOTO  KOIPPUIIUEHTA

Pa3MHOKEHHsI HEUTPOHOB B aKTHUBHOM 30HE «TOPSTYET0» PEAKTOpAa.

8 Beruuciienne TemmeparypHoro Kod(pQUIMEHTa pPEeaKTUBHOCTH 2
peakropa.
Bcero 16

3.5. TemaTuyeckni MJIaH JJa0OPATOPHBIX padoT

Neni/mt Tewmpl 1abopaTOpHBIX PabOT TpynoemMKocTs, Jac.
1 OHpeI[CHVCHI/IC KPHUTUYCCKOI'O IMOJOXCHHUA TPYINIIbl IMOTIIOHIAOIINX 2
CTEpIXKHEH.
2 | CnexTpbl HEHTPOHOB SJIEPHBIX PEAKTOPOB. 2
3 | Onpenenenue KPUTUYECKOU KOHLIEHTpAaLUU 60opHOTO 2
TIOTJIOTUTEIS.
4 | BeluucieHue BO3pacTa M BPEMEHHM 3aMEUICHHUS HEHUTPOHOB B 2
pPAa3IAYHBIX Cpenax
Bcero 8
3.6. CamocTosiTesibHAs padoTa cTyIeHTa
Homep pasnena Buxg CPC Conepxxanne CPC Obnem,
JACLIUTIIIUHBI yac.

1 OTyer o [loaroroBka TEOpPETHUECKOTO Marepuaja IO 12
nabopaTopHoii temam: CTpoeHHe aTOMHOTO siapa, IPOTOH-
pabore. U3yuerne | ICKTPOHHAS MO/IENb, NPOTOHHEHTPOHHAS
TEOPETHYECKOTO MoJienb. PaccesiHue o-dacTwil, TEOpUs paccesHuA
MaTepHana, OYaCTHII. OTkpbITHE HEHTpOHA. Atom

Pesepdopna-bopa. Dueprernyeckuii ciekTp sipa.
MOJArOTOBKA K
. OcoOeHHOCTH  fAAEpHBIX  CHEeKTpoB.  CHexTp
KOHTPOJILHO Maxkcemna.  [lupuHa  ypoBHEM  slepHBIX
pabore. criektpoB. OOOCHOBaHME MEXaHU3Ma COCTABHOTO
sapa.  [lpsmoe  B3amMmojeiicTBue.  3aKoH
COXpaHEHHS MEXaHHUYECKOro MomeHTa. Jlpyrue
3aKOHBI ~ COXpaHeHWs. Bkiajg KHHETHYECKOid
SHEPTUH B SHEPTHIO BO30OYkKIeHus. Peaknuu mon
JIEUCTBUEM 3apsDKEHHBIX YacTuil. HeWTpoHHbIE
peaxumu. SAnepusriit ¢dorosdhpexr.
BbICOKOOHEpreTHYeCKUE YaCTHUIIbI.

2 OTuer o | IloarotoBka TeoOpeTHYECKOro marepuana 1o 12
71a00paToOpHOM temam: CBoiictBa 3amemmureneii.  Crektp
pabore. M3ydeHue | 3AMC/VIAIONIMXCA  HCHTPOHOB:  HEHTPOHHBIA
TEOPETHYECKOTO Oananc, cnekTp PepMu, TIIOTHOCTH 3aMeIJICHUS,
MaTepI/IaJIa, YUeT HOI‘J’IE)II];CHHSI, BEPOATHOCTDH n30exarn
ITOJNOTOBKA « | PE30OHAHCHbIH 3axBart. Cpennsist

N norapupmMudecKas noTepst JHEPTHH.
KOHTPOJILHON OIHOCKOPOCTHOE ypaBHEHUE b y3um.
pabore. Hubdysus npu 3amemieHun. HenpepsiBHOE

3aMe[UicHHe. YpaBHEHHE Bo3pacta. Bpewms

3ameuieHus U 1 Qy3uu B TEIJIOBOM 00JIACTH.
Oryer 1o IToaroToBKa TEOPETUIECKOTO MaTepHaa o
nabopaTtopHoit temam: CucrtemMa peryJIupoBaHus peaKkTopa.

3 pabote. M3yuyenne | CriocoObl ynpaBieHHs LEMHOM SIePHON 12
TEOPETUYECKOTO peakuueil. MaTtepuaibl OpraHoOB peryJMpOBaHUSI.
MaTepuaa, KoHCTpyKIMst OpraHoOB PeryJIMpOBaHUS SICPHBIX




MOATOTOBKA K peaKTopoB
KOHTPOJIbHOU
pabore.
[ToAroToBKa TEOPETUYESCKOTO MaTepHaa mo
Otder no temaM: OTpaBiieHHE peaKkTopa: 3allJIakOBBIBAHNE,
nabopaTtopHoi OTpaBJIEHHE KCEHOHOM, TIpEAEIbHAs
4 pabore. KOHIICHTpAIHsI, OTPaBJICHHE pabOTArONIIETO 14
IToaroToBKa K peakTopa, KCEHOHOBas siMa, HEYCTONYHBOCTh
Tecry. peakTopa ¢ GOIBIINM MOTOKOM, KCEHOHOBBIE
BOJIHBI, OTPABJICHHE CAMAPHEM.
Bcero 50
4. Obpa3oBarejibHbIE TEXHOJIOTHH
[Ipu  npoBeaeHMM ~ y4EOHBIX  3aHATUH  HCIOJB3YIOTCS  TPATULMOHHBIE

00pa3zoBaTeNbHbIC TEXHOJOTUH - JIEKIUM B COYETAHWH C MPAKTUYCCKUMH 3aHATHSIMHU,
CEMHHApaMH, CaMOCTOSITEIbHOE HW3YyYEHHE OIPEENEHHBIX PA3JIEIOB U COBPEMEHHBIE
oOpa3oBaTelibHbIe TEXHOJIOIMH, HAIIPABJICHHbIE HA 00ECTIEYeHNE Pa3BUTHA Y 00ydaroIuxcs
HABBIKOB KOMAHJHOW palOOThl, MEXKIMYHOCTHOM KOMMYHUKAIMM, NPUHATHUS PELICHUH,
JUJIEPCKUX KAYeCTB: MHTEPAKTUBHBIC JIEKLIMH, TPYIIIOBbIE TUCKYCCHH, pabOTa B KOMaHJE,
KOHTEKCTHOE OoOy4yeHue, OOyyeHHE Ha OCHOBE OIIbITa, WHAWBUAYaJbHOE OOyuYEHHE,
MEXIUCIUILITUHAPHOE 00yUYEHHE, OTIEpPEXkKAoIasi CaMOCTOsTeNIbHAs paboTa.

B o0pazoBaTenbHOM Npoliecce NCHOb3YIOTCA:

- DIIEKTPOHHBIE oOpa3oBareibHbie pecypchl (DOP), pasmernieHHble B JIMYHBIX
KaOMHeTaX CTyJIeHTOB DiekTpoHHoro yHuBepcurera KI'DY, URL: http://e.kgeu.ru.

5. OueHnBaHue pe3yJbTATOB 00YUYEeHHS

OneHnBaHue pe3ysbTaTOB OOYYECHHS MO JUCIUIIIMHE OCYIIECTBISETCS B paMKax
TEKYIIET0 KOHTPOJS YCIEBAeMOCTH, MPOBOJAUMOrO MO 0aUIbHO-PEHTHH-TOBOM CHCTEME
(bPC), 1 mpomMexyTOUHOM aTTECTAIUH.

OO6O0OIIeHHBIE KPUTEPUH U IIIKaja OICHUBAHUSA YPOBHSA CHOPMUPOBAHHOCTH
KOMIIETEHIIMU (MHAUKATOpA JOCTHKEHUS KOMIIETEHIIMU) T[I0 WTOraM OCBOCHHUS
JUCITUTUTHBL:

Hnanu- O000IeHHBIE KPUTEPHUH U IIIKaJIa OIICHUBAHUS PE3yIbTaTOB 00YICHUS
pyeMbIie
- HEYIOBJIETBO-
pe3ylib Y YOBJIETBOPUTEIBHO XOpOLIO OTJINYHO
—— PHUTEIIBHO
o0y4yeHHs HE 3a4TCHO 3a4TEHO
YpoBeHsb 3HaHul | MUHUMAabHO 0Myc- | YPOBEHb 3HAHMM B YpoBeHb 3HaHUl B
Mommora | HAKE MIHHMATE- THUMBII YPOBEHb o0BeMe, COOTBETCT- o0beMe, COOTBET-
SHAHM HBIX TpeOOBaHMH,| 3HAHUI, UMEET BYIOIIEM ITPOTrpaMMe, | CTBYFOLIEM IIPOT-
HUMEIOT MECTO MECTO MHOTO MMEET MECTO HECKOJIBKO | paMMe OATOTOBKH,
rpyOble ommOKH | HErpyObIX OMHOOK HEerpyOBIX OMIIOOK 0e3 omuboK
IIponemoHcTpHpO-
ITpu pemenun [IpoaemouncTpupo- [TpoaeMoHCTpUpOBaHBI poxt pHp
BaHbI BCE OCHOBHBIC
CTaHJIaPTHBIX BaHbI OCHOBHBIC BCE OCHOBHBIC YMEHHS,
YMEHHS, PELICHBI BCE
3aja4 He POJie- | YMCHUS, PEIICHBI peLIeHbI Bce OCHOBHBIE
H OCHOBHBIE 33/1a4H C
aIM4Yue | MOHCTPHPOBAHBI | THITOBBIC 3a/1a41 3a/1a41 C HETrPyObIMH OTICTBHBIMH HeC
YMEHHUI OCHOBHBIE C HerpyOBIMH OIINO- | OMIMOKaMH, BHIITOIHEHBI y
IIECTBEHHBIMHU He-
YMEHHSI, UMCIOT | KaMH, BBIIIOJTHEHBI BCE| BCE 3aJaHUsI B TIOJTHOM
JI0YeTaMH, BBITIOJ-
MecTo rpyObie 3aJlaHusl, HO HE B o0BeMe, HO HEKOTOpBIe
HEHBI BCE 33/1aHHS B
omKOKu IIOJIHOM 00BbeMe C HeJJoYeTaMH
MIOJTHOM 00BEME
Haymmune | Ilpu pemenun Nmeercs muanmans- | [Iponemonctpuposans! | [IpoxemoHcTpupo-




HaBBIKOB | CTQHJIApTHBIX HbII HA0Op HABBIKOB | 0a30BBIC HABBIKHM IIPU | BaHBI HABBIKU NIPH
(BnajeHue | 3a1a4 HE MPOAE- | Ui PEIICHHS CTaH- pELIeHNH CTaHIapT-HBIX| PEIICHNH HeCTaH-
OIBITOM) | MOHCTPHPOBAHBI | JIApTHBIX 37184 C 3aJa4 C HEKOTO-PbIMH | JapTHBIX3a1a4 0e3
0a30Bble HABBIKH,| HEKOTOPHIMH HeJlo4eTaMu omMOOK M HEJJOYETOB
HUMEIOT MECTO Heo4eTaMu
rpyOble ONIMOKH
CdopMUpOBaHHOCTH
KOMIIETEHIIUH COOT-
ChopMupoBaHHOCTB CdhopmMupoBaHHOCTD

XapakTtepucTruka chOpMHPOBAHHOCTH
KOMIIETCHIIMH (MHIMKATOpa
JIOCTHIKEHUST KOMITICTCHIINH )

Komnerenuus B
MOJIHOM Mepe He
chopMupoBaHa.
Nmeromuxcs
3HaHUM, yMEHUH,
HaBBIKOB HEJIOC-
TaTOYHO JJIA
penieHus mpak-
THYECKUX (TIpO-

BETCTBYET MUHH-

MaJIbHBIM TpeOoBa-
HusaM. Meromuxcs

3HaHUH, YMEHUU,
HaBEIKOB B 1IEJIOM
JIOCTaTOYHO JIJIs
peIIeHns IPaKTh-

yeckux (mpodeccuo-
HaJbHBIX) 33124, HO

YMEHUH,

KOMIICTCHITHH B IIEJIOM
COOTBETCTBYET Tpe-
6oBanusM. Mmero-
IIUXCS 3HAHUM,

HaBBIKOB M MOTHBAIIMU
B 1IEJIOM JI0CTaTOYHO
JUIS PEeLLeHUs CTaH-
JapTHBIX IPAKTHU-

KOMIICTCHITAH ITOJI-
HOCTBIO COOTBET-
CTBYeTTpeOOBa-HUSM.
Nmeromuxcs 3HaHUM,
YMEHUH, HABBIKOB U
MOTHBA-IIMN B MOJIHOM
Mepe JOCTATOUHO IS
PELICHUS CIIOKHBIX
MPAKTHYECKUX

(heccroHANBHBIX) | TpeOyeTCs TOTIOITHH-
yeckux (mpodeccuo- (mpodeccroHaIbHBIX)
3a1a4 TeNbHAs MPaKTHUKa 0
HaJIbHBIX) 327129 3a1a4
OOJBIIMHCTBY
MPAaKTUYECKUX 33734
1
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[Ixana oreHKu pe3yaIbTaTOB O0yUEHHUS 10 AUCIUTUIMHE
YpoBeHb c(hOpMUPOBAHHOCTH KOMITETCHITT
(MHIMKATOpa JOCTUKEHHSI KOMITIETEHIINH )
- . . Hwuxe N
Ko Sarutann Beicokuit | Cpennuii Husknii
Kon S —, pOBaHHBIE CpEAHCTO
KOMIIC- p pe3yJIbTaThl Illxana oreHMBaHUS
JIOCTUKEHUS
TCHIIUN 06y‘-IeHI/I$I 110 HEyHO0B-
KOMIIETECHIUU yIOBJIET-
JTUACIIUTUINHE OTJINYHO XOpOILIO JIETBOPH-
BOPHTEIILHO
TEJILHO
3a4TCHO HE 3a4TCHO
3HaTh:
-OCHOBBI VYposeHb VYposeHb MunumanbeH| YpoBeHb
oOecreueHus 3HaHUH B 3HaHUH B 0 3HAHUMI
ONTHUMABHBIX o0neme, obneme, JOIyCTHMBIH HUKE
PEKHMOB PaGoThI | COOTBETCTBY | COOTBETCTB | YPOBEHb MHHUMAJTb
STEpHOTO Io1IeM yIoLeM 3HaHUH, me6
mporpamMMe | Iporpamme | UMeeT TpeOoBaHU
OIIK-1.5 peakTopa, porp porp P
OIIK-1 OIK-16 [IOATOTOBKH, | , MEET | MECTO W, HUMEIT
' TCIIIOMEXAHIICC | o3 ommbok | MecTo MHOT'O MECTO
Koro HECKOJIbKO | HEerpyOrIX | rpyOsie
obopynoBaHus HErpyOBIX | OIMIMOOK OIHUOKH
SHEProoOopyI0B OIINOOK
amma AC B
LIEIOM npu
ITyCKE, OCTaHOBE,




pabote Ha
MOIITHOCTH u
repexoye c
OJTHOTO  YPOBHS
MOIIIHOCTH  Ha
Jpyrou c
coOImoIeHuEM
TpeOOBaHUI
0€30I1aCHOCTH;

- OCHOBHEBIC
MIPOIIECCHI u
3aKOHOMEPHOCT
HB
MIPOUCXOAIIINE
B aKTUBHOU
30HE SJIEPHOTO
peakTopa,
TIPUHITATIBI
KOHTPOJIS u
yIpaBICHUS
SIEPHBIMU

mporeccamMu B
aKTHUBHOI 30HE;
- ypaBHEHHUS
KHHETHKH 1
JTMHAMUKA
SIEPHBIX
PEaKToOpoOB;

- BEJTMYMHBI
3araca u 1noTepb
PEaKTHBHOCTH
peaxkTopa u ux
COCTABIISOIINE;
— BEJIMYMHBI
K03 HULIHEHTOB
u s dexToB
PEaKTHBHOCTH;
— 0COOEHHOCTH
MePEXOIHBIX
IIPOLIECCOB B
peakTopax  Ha
TETIOBBIX
HEWTpOHAX,
CBSI3aHHbBIE c
HaKOTUICHHEM
sep KCEHOHa U
camapusl.

- HYKJIATHBIN
COCTaB TOIUIMBA,
WX BKJIaA B
pabory

peakrtopa,

BIIUSTHUE Ha
pacyer B
KpaTKOCPOYHOM

YpoBeHb
3HAHWH B
00beEME,
COOTBETCTBY
FOLLIEM
porpaMme
IIOATOTOBKH,
0e3 o1InboK

YpoBeHb
3HaHWH B
00BeEME,
COOTBETCTB
VIOIIEM
porpaMme

MECTO

HMECT

MuHUMaIbH
0
JIOIyCTUMBIH
YPOBEHB
3HAHWM,
UMeeT

MECTO

MHOTO

YpoBeHb
3HAHUU
HUXKE
MHHHUMAJTh
HBIX
TpeOoOBaHU
W, uMET
MECTO




U JOJITOCPOYHOU HECKOIIBKO | HETPYOBIX | TpyOBIe

[IEPCIIEKTUBE; HerpyObIX | OmuOOK OIINOKHU

- TIOTEPIO ommnoboK

PE€aKTUBHOCTHU

npu pabote

peakrtopa;

- ypaBHEHHUS

KUHETHUKHU,

ypaBHEHUS

JIUHAMHUKH U HX

peuenus.

YMETh:

- anamsuposarth | lIpoxemonct| Ilpoxemonct| IIponemonct| IIpu

HENUTPOHHO- PUPOBAaHBl | PHPOBaHBl | PUPOBAHBl | PEHICHUU

(usnueckue, BCC BCC OCHOBHBIC CTaHJapTH

TeXHIUECKHE OCHOBHBIC OCHOBHBIC yMCHUA, bIX 3aJad

Tporecch | ymenus, YMEHHUS, pelIeHsl HE
PCIICHBI BCC | pCHICHBLI BCC | TUIIOBLIC IIpoaACMOH

AITOPHIMBL OCHOBHBIC OCHOBHBIC 3aJadu CTPpUPOBAH

KOHTpOIIA, 3a[a4U C 3a[a4U C c Bl

AUArHOCTHKH, OT/E/IbHBIMH| HETPyOBIMHU | HEIPYObIMU | OCHOBHBIE

YUPABICHHA M | gecymecTBe | ommOKkaMy, | ommOKaMu, | yMEHUS,

saumThl  AC ¢ | pepIME BBITIOJIHEHBI | BBITIOJIHEH UMEIOT

LIETIBIO HEJ0YETAMH,| BCE 3aJjaHMsl | Bl BCE | MECTO

O6eCHeIIeHI/I$I X | BBIIIOJHCHBI | B IIOJTHOM 3aJaHus, pr6]:1€

¢ dekTrBHON ¥ | BCE 3aJaHUA o0bemMe, HO | HO HE B | OIINOKH

6e30MacHo B IIOJIHOM HEKOTOpBIE | IIOJIHOM

PaGOTHL; o0beme c o0beme

- HCIOJIb30BAaTh HepotcTam

ypaBHEHUS "

KUHETUKU 51

JTUHAMUKHA

SIAEPHBIX

p€akTopoB U UX

pewenus I

pacuera

MIEPEXOTHBIX

MPOIECCOB B
aKTMBHOM 30HE
peakTopa:

— TpH BBIBOJIE
Ha MOIIHOCTh U
OCTaHOBE
peakTopa;

— 1pu pabote
peakTopa Ha
HOMUHAJILHOM
YpOBHE
MOIITHOCTHU;

- npu
NEPEXOIHBIX
nporeccax,
CBA3aHHBIX C
BO3MYIIEHUEM
peaktopa
BBEJCHHEM




PEaKTHUBHOCTH,

N3MCHEHUEM

MOIIIHOCTH,

U3MECHEHUEM

aKTUBHOCTH

HCTOYHHUKA

HEUTPOHOB,

U3MECHEHUEM

pacxona

TEIJIOHOCHUTENSA

W 1p.;

- wucnoib3oBath | IIponemonct| IIponemonct| IIponemonct| Ilpu

HOIYYEHHBIE PUPOBaHbBI | PUPOBAHBI | PUPOBAHBI | PEUICHUH

TeopeTHdecKue | BCC BCE OCHOBHBIE | CTaHJApTH

AHAHAS JuIst | OCHOBHBIC | OCHOBHBIC | YMCHHS, BIX  3a7a4

HAY4HOIO YMCHHS, YMCHHS, PEIICHBI HE

06OCHOBAHIS PEIICHBI BCE | PEIICHBI BCE | TUIIOBEIE MPOJIEMOH
OCHOBHEIC | OCHOBHBIE | 3aJaud CTPHUPOBaH

Tpoteccos, 3aJa4u ¢ 3aJa4u ¢ c Bl

CBA3AHHBIX C | oTnenpHEIMHI| HErpyOBIMH | HEIPYOBIMH | OCHOBHEIE

M3MCHCHUEM HECYIIECTBE | OMIMOKAaMH, | OIIMOKAMH, | YMEHH,

PCaKTHBHOCTH, HHBIMA BBINIOJIHEHBI | BBIIIOJHEH HMEIOT

BCJIEICTBUE HEJ0YeTaMu,| BCE 3aJaHus | bl BCE | MeCTO

BIIMSIHUS BBIIIOJHEHEI | B ITOJTHOM 3a7aHus, rpyObIe

Pa3IMYHBIX BCE 3aJaHusI | 00bEME, HO | HO HE B | OIIMOKH

OCKOJIKOB B ITOJIHOM HEKOTOPBIE | TIOJHOM

NeNeHus - 00BeME C o0BeEME

MJTATIIHX HeIo4YeTaM

aKTUHU]IOB; 1

- HCHOOJIb30BaTh

IOJIYYEHHBIE

TEOPETUYECKHUE

3HAHUS JISt

00O0CHOBAHHOT'O

peleHus

YpaBHEHUSA

IepeHoca B

aCHUMIITOTHYECK

on o0Jacty,

AHAJIMTUYECKOT O

peleHus

YpaBHECHUSA

KUHETHUKHU,;

BJIAJCTh.

— METOJIAMU IIponemonc | IIponemonc | Mmeercs IIpu

IOy deHNs, TPUPOBAHBI | TPUPOBAHBI | MUHUMAJILHB] perIeHUH

aHamMs3a u HaBBIKH 0a3oBbIe H Ha6op CTaHIapTH

T i e e

YPaBHCHHIH HECTaHJapT | PEIICHUH peteHust ﬁgOHeMOH

KHHETHKH | gpix  samau CTaHJApPTH | CTAHIAPTHBI | CTPUPOBAH

AMHAMAKA 6e3 BIX 33734 C | X 33189 C | b 6a30BbIE

SAACPHBIX OIMOOK ¥ | HEKOTOPBHIM | HEKOTOPHIM | HaBBIKH,

PCaKTOpPOB. HEJOYeTOB | U H UMEIOT

— METOJaMu HeIOoYeTaM | HEAOYETAMH | MecCTO

NPUMEHEHUSA u rpyOBIC

pelLIeHHI omnoOKu




ypaBHEHUU
KWHETUKHU 51
JIUHAMUAKHA IS
MpeACKa3aHust
TIOBEACHUSA
SIIEPHBIX
pEaKkTOpOB.
IIponemonc | IIponemonc | Mmeercs IIpu
TPUPOBAHBI | TPUPOBAHBI | MHHUMAIBHB] PEIICHUN
HaBBIKH 0a3oBbIC 1 Habop CTaHIaPTHEI
npu HaBBIKU HaBBIKOB X 3aJ1a4 HE
_ HaBbIKaMy | PEUCHAH npu VTS MTPOJICMOHCT]
pacuera HECTAaHAAPT | pelICHUH penieHus PHUPOBAHBI
HBIX 3aJla4 | CTAaHAAPTH | CTAaHIAPTHBI | 0Aa30BBIC
PCaKTUBHOCTH. oe3 BIX 3aJa4 C | X 3a7ad C | HaBBIKH,
omKrOOK U | HEKOTOPBIM | HEKOTOPBIM | UMEIOT
HEJIOYETOB | U 17§ MECTO
HeJoYeTaM | HeJIoYeTaMu | TpyObie
u OINMNOKHU

OneHOYHbIE MATEPHANIBI ISl MPOBENCHUS TEKYIIETO KOHTPOJSA YCIIEBAEMOCTH M
MIPOMEKYTOUHOM arTecTalud TpuBeAeHbl B IlpwinoxkeHun k paboueld mnporpamme
[TomHBIM KOMIUIEKT 3aJaHU U MaTepUalioB,

JUCTUITIINHEIL.

OOCHHMBAHUA PC3YJIbTATOB O6Y‘I€HI/IH 110 JUCHMIIIINHC,

p33pa6OT‘-II/IKe B 6YMa)KHOM 1 3JICKTPOHHOM BHJC.

HEOOXOOUMBIX I
XpaHuTcs Ha Kadenpe-

6. YueOHO-MeTOoqHUECKOE U HHPOPMAIIMOHHOE 00ecTiedeHHe THCIMILTHHBI

6.1. YueOHO-MeTOANYECKOE 00eceYeHue

OcHOBHAag JIUTEPATYpPaA

Koin-Bo
Bun nsnanms Mecto Anpec 3K3EMILISPO
Ne HaumenoBas| (yueOHUK, I'on
ABTOp(BI) W31aHMS, 3JIEKTPOHHOIO B B
n/m ue yaeOHoe W3IaHUS
Hocobe, 1p.) U3/1aTeIbCTBO pecypca  |[0uOaMOTEKE
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6.2.2. IIpodeccroHanbHbIe OA3bI JAHHBIX

Ne HaumenoBanue npodeccnoHanbHbIX 6a3 Pexxnm noctyma
Anpec
/1 JAHHBIX
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6.2.3. MudbopManmoHHO-COPABOYHBIE CUCTEMBI

HaunmenoBanue
nH(pOpMaIMOHHO- Anpec Pexxum noctyna
CIPaBOYHBIX CUCTEM

®DenepalibHBbIM ITo peructpanuu
1 | mHCTHTYT
MPOMBILIIEHHON
cobctBenHoctu URL:

http://www1.fips.ru/wps/wcm/connect/content_ru/ru

6.2.4. JIuiieH3uoHHOE U CBOOOIHO PACIIPOCTPAHIEMOE TPOTrPAMMHOE 00ECIICUEHUE
JIUCIUTIIAHBI

PexBuzuth
No HaumeHnoBaHnue nporpaMMHOTO
Onucanue MOJITBEP K IAIOIIUX
n/m obecrieueHus
JTIOKYMEHTOB
3A0
[Tonb3oBarensckas | "CodrJlaninTpeiin"
1 | Windows 7 IIpodeccuonansnas (Pro) OTIepalMOHHAS Ne2011.25486 ot
cucrema 28.11.2011 Hewuckn.
npaBo. beccpoyno
Cucrema noucka CBobonHas
2 | bpaysep Chrome uH(bOpMaIluu B CeTH | JIuIeH3us Heunck.
UHTEPHET npaBo. beccpouno
[Taker nporpamm
JI51 CO3 paHI/II)ﬂ " CBobosmas
3 | Adobe Acrobat g A . nuneH3us Hewnckir.
npocMoTpa ¢aitnos
npaBo. beccpouno
¢opmara PDF

7. MaTepHaJIbHO-TEXHHYECKOE ofecrnevyeHne U CIUNINHBI

HaumeHnoBaHue crieuaibHBIX OcCHAaIIIEHHOCTD CHEUATBHBIX
MOMENIEHNN U IIOMEIICHUN IS MOMEIIEHNN U ITIOMEIIEHUN IS

CPC CPC

Ne | Bupn yueOHoii
n/m paboTsI

Jocka ayauTopHas (2 mrT.),
Y4eOHast ayTuTOpUS JIIs aKyCTHYECKasl CUCTEMa, ITPOSKTOP,
MIPOBEICHUS 3aHATUI YCUIIUTENb-MUKIIIEP JIJISI CHCTEM
JIEKIIMOHHOTO THTIA TPOMKOH CBSI3H, IKpaH, MUKPO(OH,
MUHUKOMIBIOTEP, MOHUTOP

JlexumoHHEBIE
3aHATUA

JIOCKa ayIUTOPHAsI, yCTPONCTBO
BoIpsiMuTenbHOe BCA-5K,
MITaTUBBI MeTAJUTHYECKHE (2 TIT.),
xumuyeckue peaktussl (0T 10 r g0
1 Kr. B CTEKJISTHHOM U TJTACTUKOBOM
Tape), XUMUYECKasi CTEKJISTHHAS
nocyna (ot 1 mut o 2 71.), Tabnuia
MengeneeBa, Tabnuia mo Th,
tabnuna "CrangapTHBIN psij
AJIEKTPOI0B"

pedpakromerp UPD -45462M,
dorokonopumerp KOK-3-01,
KojooHarpeBatens [13-4100M,
YyeOHast ayuTopus BECHI JICKTPOHHBIC Ta00paTOPHEIE,
pH-metp AHMOH-4100, mratuBsl
MeTajuinueckue (4 mr.), IIuTKa
AIIEKTpUYECKasi, XUMUYECKHE

VYuebHas ayIuTopus

JlaGopaTopHbie
paboThI




peaktuBbl (0T 10 T 10 1 XT. B
CTEKJITHHOW W TJIAaCTUKOBOM Tape),
XUMHUYECKas CTEKJISTHHAs Tocya
(ot 1 mut mo 1 11.), Tabnuna
MengeneeBa, Tabnuia mo Th,
tabnuna "CrangapTHBIN Psij
AJIEKTPOJIHBIX MOTEHIIUAJIOB"

VYyeOHnast ayauTopust

JIOCKa ayIUTOPHAsI, yCTPOMCTBO
BeIIpsimuTenbHOe BCA-5K,
ITaTUBBI METATNYECKUE (2 mT.),
xumuyeckue peaktussl (o1 10 r g0
1 KT. B CTEKJISHHOM U MJIACTUKOBOM
Tape), XUMHUYECKast CTCKIISTHHAS
nocyza (ot 1 mut o 2 71.), Tabnuia
Menpeneena, Tadbauna mo Th,
tabnuna "CrangapTHBIN Psij
AJIEKTPOI0B"

CamocrosiTens-
Has pabora
oOyyJaromerocs

Kaouuer CPC

MOHO00J0K (30 1mT.), cucTema
BHJICHAOI0IeHUs (6 BUACOKaMeED),
MIPOEKTOP, IKpaH

Kaouner CPC

MOHO00J10K (30 1mIT.), cCcTEMa
BHIcHAOMIOIeHHS (6 BUACOKaAMep),
MPOCKTOP, IKPaH, JIOCKa MarHUTHO-
MapKepHast

Kaouuer CPC

[IpoekTop, mepeHOCHOM 3KpaH,
TOHKHUE KJIUeHTHI (13 mmrT.),
KOMITHIOTEPHI (5 1IT.)

CemuHapckue
3aHSTHSL.

VYuyebHas ayIuTopus

JIOCKa ay/IUTOpHAsl, yCTPOHUCTBO
BoinpamurenbHoe BCA-5K,
MITaTUBBI MeTaJUTHUecKue (2 mr.),
XUMUYECKHe peakTuBsl (0T 10 T 10
1 Kr. B CTEKJISHHOM U MJIACTUKOBOM
Tape), XMMUYECKasi CTEKJISTHHAS
nocyza (ot 1 mut o 2 71.), Tabnuia
Menpeneena, Tadbnuna mo Th,
tabnuua "CTaHIapTHBIN psi
3JIEKTPOJOB"

VYuebHas ayauTopus

pedpaktomerp UPD -45462M,
dorokonopumerp KOK-3-01,
konbonarpesatens [13-4100M,
BECHI JJICKTPOHHBIE JTAOOPATOPHBIE,
pH-metp AHWOH-4100, mtaTuBsl
MeTanueckue (4 mrT.), InTKa
ANEKTPUYECKasi, XUMUUYECKUE
peaxktuBsl (0T 10 T 10 1 XT. B
CTEKJITHHOM U TJIaCTUKOBOM Tape),
XHMHYECKasi CTEKJISTHHAS TTOCY/1a
(ot 1 mut mo 1 11.), Tabnuna
MenpaeneeBa, Tadbauna mo Th,
tabnuna "CrangapTHBIN Psi
AJIEKTPOJHBIX MOTEHIMAIOB"

VYuebHas ayautopust

JIOCKa ayIUTOpHAsi, yCTPOMCTBO
BoIpsamMuTenbHoe BCA-5K,
ITaTUBbI MeTaJTn4Yeckue (2 mrT.),
XUMHYECKHe peakTuBhl (0T 10 T 10




1 Kr. B CTEKISHHOM U IUIACTHKOBOM
Tape), XMMUYECKasi CTCKJISTHHAS
nocya (ot 1 mut o 2 11.), Tabnuia
MenpaeneeBa, Tadbauna mo Th,
tabymna "CTaHIapTHBIN s
3JIEKTPOOB"

JIOCKa ayIUTOpHAas1, TabJuia
MenpaeneeBa, Tadbauna mo Th,
Ta0JIUIa CTAaHAAPTHBIN PSJT
AJICKTPOHOB

VYyeOunast ayautopust

8. OcoO0eHHOCTH opraHu3amuu 00pa3oBaTeJbHON eATEJbHOCTH JJIA JHI C
OrpaHMYEeHHBIMHM BO3MOKHOCTSIMU 3/1I0POBbSI 1 MHBAJINI0B

Jluna ¢ orpaHWYeHHBIMU BO3MOXKHOCTAMU 310poBbsi (OB3) u mHBamMabl uUMEIOT
BO3MOYKHOCTh O€CHPENATCTBEHHO NEPEMEIIAThCs W3 OJHOI0 Y4eOHO-1a00paTOPHOIO
KOpITyca B IPYTO#, MOJHATHCS HA BCE ATAXKU y4eOHO-Ta00PATOPHBIX KOPITYCOB, 3aHUMAThCS
B YYEOHBIX U MHBIX MMOMEUIEHHUSX C YYETOM OCOOEHHOCTEW MCUXO(DU3MYECKOTO Pa3BUTHUS U
COCTOSIHUS 37J0POBBSL.

Jns oOyuenuss muu ¢ OB3 W uHBaNIMIOB, MMEIOIUX HAPYIIEHHS OIMOPHO-
JBUTATEIBHOrO ammnapara, 00ecreueHbl yCJIOBUs OecpensiTCTBEHHOIO JOCTyNa BO BCE
yueOHble momenieHus. WHpopmanus o chenuaibHbIX YCIOBUSAX, CO3AAHHBIX IS
obyuarommuxcst ¢ OB3 u nHBaNIMI0B, pa3MellieHa Ha caliTe yHUBepcuTeTa WWw//Kgeu.ru.
Nmeercs BO3MOXKHOCTh OKa3aHUSI TEXHUYECKOM IOMOIIM ACCHCTEHTOM, a TaKXKe YCIyr
CYpPJOTIEPEBOTYMKOB U TU(PIIOCYPAONIEPEBOIUNKOB.

Jns amantanyu K BocnpusaTHiO guuaMu ¢ OB3 u MHBanuaamMu ¢ HapyLIE€HHBIM
CIIyXOM CIPaBOYHOTO, Yy4yeOHOTrO Marepuana MO0 JUCUUILNIMHE O00ecreunBaroTCs
CJIEIYIOILUE YCIIOBUS:

- 7Sl Ty4lIedl OpUeHTaluuu B ayAUTOPUU, IPUMEHSIOTCS CUTHAIbI OMOBEIICHUS O
Havaje U KOHIIC 3aHATHS (CJIOBO «3BOHOK» MUIIETCS HA JOCKE);

- BHUMaHue caabocblaniero o0y4yaronierocss NpuBiIeKaeTcs MeaaroroM )XecToM
(Ha mIeyo Kianercs pyka, OCyIlIeCTBISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBas ¢ 00y4aroUUMCs, MEJAaroru4eckuii pabOTHUK CMOTPUT Ha HETO,
TOBOPUT SICHO, KOPOTKUMHU TPEMJIOKEHUSAMHU, OOecrednBasi BO3MOXXHOCTh YTEHHUS I10
ryoam.

KoMrieHcanyst  3aTpyAHEHUII PpEYEBOTO M HMHTEJUIEKTYaJIbHOIO  PAa3BUTHSA
CJIa00CIBIIIAIINX 00YYaIOUINXCS TPOBOAUTCS ITyTEM:

- HCHOJB30BAHMS CXEM, JUArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX IPE3EHTALMNA C
TUIEPCChIIKaMU, KOMMEHTUPYIOIIUMHU OT/IEIbHbIE KOMIIOHEHThI H300paXeHMs;

- PEryJlsipHOTO TPUMEHEHHUS YIpaXKHEHUH Ha TrpapuyecKkoe BbIACICHUE
CYLIECTBEHHBIX MPU3HAKOB IIPEIMETOB U SBJICHUM;

- o0ecrieyeHuss BO3MOXKHOCTH Il  OOy4arolerocs IMOJyYUTh aJpPECHYIO
KOHCYJIbTALIMIO 110 AJIEKTPOHHOM MOYTE [0 MEpEe HEOOXOAMMOCTH.

Jia apantaumu K BocnpusTHio Junamu ¢ OB3 u mHBanuzaMu ¢ HapyUIEHUSIMU
3peHUsl CIOpPaBOYHOIO, y4ye€OHOIro, MPOCBETUTENBCKOTO MaTepualla, IperyCMOTPEHHOTO
oOpa3oBaTeNbHOM  MOporpaMMoOl MO  BBHIOPAaHHOMY  HallpaBIEHHUIO  IOJATOTOBKH,
00€eCIeYnBarOTCs CIEIYIOUIUE YCIOBUS:

- BeJeTCs ajanTanus oQUIMAIbHOTO caifTa B ceTu VHTEpHET ¢ y4eToM 0COObIX



http://www.kgeu.ru/

NOTPEOHOCTE MHBATUAOB MO 3PEHHUI0, OOECIEeUMBAETCA HAIWYUE KPyMHOLIPU(TOBOIA
CIIpaBOYHOM MHGOPMAITIH O PACTTUCAHUU YUSOHBIX 3aHSTHIA;

- TeNaroru4eckuii pabOTHHK, ero coOecemgHUK (MpU  HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHITHH, MPEACTABISIIOTCA 00yJarOIUMCs, IPU 3TOM KaxKIblid pa3
Ha3bIBAETCS TOT, K KOMY I€IarOrM4ecKuii pabOTHUK oOpalaercs;

- IEUCTBUS, KECTHI, IEPEMEUICHUS MEeJarOrHYecKOro paboTHHUKA KOPOTKO U SICHO
KOMMEHTUPYIOTCS,

- reyaTHas MH(opmaius nIpeaocTaBisieTcs KpynHbIM mipudTom (0T 18 mMyHKTOB),
TOTaJIbHO O3BYYMBACTCS;

- obecrnieunBaeTCsl HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH IMOMEIICHUMH;

- IPEJOCTABIISIETCS] BO3MOKHOCTD UCIIOIb30BAaTh KOMITBIOTEPHI BO BPEMS 3aHIATHI U
MPaBOo 3aMucu 00bSICHEHU Ha MTUKTO(GOH (110 JKeJTaHUI0 00YyYaroIIMnXCs).

®dopMa poBeACHHS TEKYILIEH U MPOMEXYTOYHOU aTTECTAlUU JIsl OOYYAIOIINXCS C
OB3 u uHBamuAOB OIpEAeNeTCs IeJarorndyeCKuM pPa0OTHUKOM B COOTBETCTBHH C
yueOHbIM Mm1aHoM. [Tpu HeoOxonuMocTu odyyatomemycs ¢ OB3, uHBanuay ¢ y4eToM UX
WHIUBUYAJIbHBIX TICUXO(HU3UYECKUX OCOOEHHOCTEN MJaeTcsi BO3MOXXHOCTb IPOUTH
MIPOMEKYTOUHYIO AaTTECTALMI0 YCTHO, MHCbMEHHO Ha OyMmare, NHUCbMEHHO Ha
KOMIIBIOTEPE, B (JOPME TECTUPOBAHUSA U T.II., JIUOO MPETOCTABIAETCS JOMOJHUTEIHLHOE
BpeMs ISl IOATOTOBKH OTBETA.

9. BociuraresibHasi padora

Metoauueckoe oOecredeHrue Mpolecca BOCHMUTAHUS OOYYarOLUXCS BBICTYNAET
OJIHUM U3 ONPEAEIISIOMMX (PAKTOPOB BEICOKOTO KayecTBa 00pa30BaHMUS.

[Ipn  peanu3anum  OUCHMIUIMHBL  MCIIOJB3YIOTCS  CIEAYIOIIME  METOIBI
BOCIIUTATEIbHOU PaOOTHI:

- Meroabl (OPMHpPOBAaHUSA CO3HAHUA JHMYHOCTH (Oecena, OUCHYT, BHYIICHHE,
MHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, MpUMEpP, CAMOKOHTpOJb, paccka3, COBET,
yoexaeHue u ap.);

- METOJAbl OpraHM3alUU JESATENIbHOCTH U (OPMHUPOBAHMS OIBITa MOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHME, IeJarorndeckoe TpeOoBaHUE, MOpPYUYEHUE,
MIpUYyYEHNE, CO3JaHNE BOCIUTHIBAIOIINX CUTyallUi, TPEHUHT, YIIPAXXHEHUE, U 1. );

- METOJbl MOTHUBALIUM JACSITEIBHOCTH M TMOBeACHUsA (0100peHHe, MOOIIpeHUe
COLMAJIbHOM aKTMBHOCTH, IOPULIAHUE, CO3IAHUE CUTyalMl yCIIeXa, CO3JaHUE CUTYyalui
JUTSl SMOLMOHAIbHO-HPABCTBEHHBIX MEPEKUBAHNI, COPEBHOBAHUE U JIp.)

[Ipn peanuzauMyu AUCHMIUIMHBI MPENOAABATENb YYUTBHIBAIOTCSA —CIEIYIOLIUE
HaIIPaBJICHUS BOCIIUTATEIIBHON IEATENBHOCTH:

I padsicoanckoe u nampuomuueckoe 60cCnumanue:

- popMupOBaHHE Yy OOYYaIOLIMXCS LEJIOCTHOTO MHMPOBO33PEHUS, POCCUHCKON
UJICHTUYHOCTH, YBaKEHHSI K CBOEH ceMbe, OOILECTBY, TOCYAApPCTBY, MPUHITHIM B CEMbE U
OOILIECTBE JTYXOBHO-HPABCTBEHHBIM M COLMOKYJIBTYPHBIM LIEHHOCTSM, K HAalIOHAJIbHOMY,
KyJbTYPHOMY U UCTOPHUYECKOMY HACJIEANIO, (POPMUPOBAHUE CTPEMIICHUS K €0 COXPAHEHHUIO
Y Pa3BUTHIO;

- popMupoBaHKEe y 00yUYaArOMIUXCS aKTUBHOM TPaKTAaHCKOM TO3UIMH, OCHOBAHHOM Ha
TPAaAULMOHHBIX KYJIbTYPHBIX, JIYXOBHBIX M HPABCTBEHHBIX LEHHOCTAX POCCHUHCKOIO
oOmiecTBa, g TIOBBIIIEHHS  CIIOCOOHOCTH  OTBETCTBEHHO  PEAIM30BBIBATH  CBOU
KOHCTUTYIIMOHHBIE TpaBa 1 00sI3aHHOCTH;

- pa3BUTHE MPABOBOM W MOJIUTHYECKOW KYyJIbTYpbl OOYYarOIIMXCS, PACUIMPEHHE



KOHCTPYKTUBHOTO Yy4YacTUs B TIPUHSATHUU PEIICHWUH, 3aTparuBarolIuX WX TMpaBa U
WHTEPEChl, B TOM YHWCJIE B Pa3IMYHBIX (opMax camMooOpraHu3aIii, CaMOyIPaBJICHHS,
OOIIIECTBEHHO-3HAYMMOM JICATCILHOCTH;

- popMHUpOBAHNE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJISAIONINX IIPOTUBOCTOSATh AKCTPEMHU3MY, KCECHO(POOWH, JTUCKPUMHHAIIMHM TI0
COIMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAlIMOHAJIBHBIM IPU3HAKAM, MEKITHUUYCCKON U
MEXKOH()ECCHOHATILHOW HETEPITUMOCTH, IPYTUM HETaTUBHBIM COIIMAIbHBIM SIBJICHUSM.

Jlyxoeno-upascmeennoe gocnumatue:

- BOCIIUTAaHUE YYBCTBA JOCTOMHCTBA, YECTH M YCCTHOCTH, COBECTIMBOCTH,
YBAXCHUS K POJUTEIISAM, YUYUTEIISAM, JIFOIASIM CTapIIero MOKOJICHHUS;

- popMHUpOBaHNE TIPUHIIMIIOB KOJUICKTUBHU3MA M COJIMIAPHOCTH, AyXa MIJIOCEPIHS
M COCTpaJIaHusl, MPUBBIYKH 3a00TUTHCS O JIFOASX, HAXOMSIIUXCS B TPYAHOW KU3HCHHOU
CUTYaIIlWH,

- opMHUpOBaHUE COJMMIAPHOCTH W YYBCTBA COITMATBLHOM OTBETCTBEHHOCTH IIO
OTHOIIEHUIO K JIIOJIM C OTPAaHWMYCHHBIMH BO3MOXXHOCTSIMHU 370POBBS, IPEOIOJICHUE
MICUXOJIOTUYECKNX 0aphepoB IO OTHOMICHWIO K JIIOASAM C  OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH,

- hOpMHUPOBAHHE SMOIMOHAILHO HACHIIICHHOTO M JYXOBHO BO3BBIIICHHOTO
OTHOIIICHMSI K MUPY, CIIOCOOHOCTH M YMEHUS TIepeiaBaTh IPYTrUM CBOM ACTETUUECKUN OTIBIT.

Kynemypho-npoceemumenvckoe eocnumanue:

- hopMUpOBaHNE YBAXKECHHUS K KYJBTYPHBIM IIEHHOCTSM POJHOIO TOpoja, Kpasd,
CTpaHblI;

- hopMUpOBaAHUE ICTETHUCCKON KapTUHBI MHPA;

- TIOBBINIICHUE TI03HABATEILHON aKTUBHOCTH O0YJAFOIITIXCS.

Hayuno-obpazosamenvroe éocnumanue:

- opMHpOBaHUE y 00YUAIOIIUXCS HAYIHOTO MUPOBO33PEHUS;

- popMHUpOBaHNE YMEHUS TIOJTydaTh 3HAHUS;

- popMHUpOBaHNE HABHIKOB aHajIM3a W CHHTE3a WH(OOpPMAIMU, B TOM YHCIC B
npodeccuoHaIbHOM 00JacTH.
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1 3.1 |16.04.2024 | CTpyKTypy  JIHCHUUILTAHBI H.A. C.0.
YUTAaTh B HOBOM pepakuuu | Yuumposa l'anmonenko
(cM. HIKE)
2
3
3.1. CTpykTypa QM CUMILINHBI
Jl71st ouHOM popMBI O0yUEHUS
Bun yue6HO# paboTh Bcero Bcero | Cemectp(bl)
3E 4acoB 7
OBIIAS TPYJJOEMKOCTb JUCLIATIJIMHBI 4 144 144
KOHTAKTHAS PABOTA* 72 72
AYJIUTOPHAS PABOTA 58 58
Jlexnnn 34 34
[IpakTrueckue (CeMUHAPCKUE) 3aHATHUS 16 16
JlabopaTopHbie paOOThI 8 8
CAMOCTOSTEJIbHASI PABOTA OBYUYAIOIIETOCS 50 50
[IpopaboTtka yueOHOTO MaTepuana 5 5
KypcoBoli mpoekT
Kypcosas padota
[TonroToBKa K MPOMEXYTOYHOH aTTeCTAIUH 36 36
[TpoMeKyTOYHAS ATTECTAIIHS: 9




BHocumble n3MeHeHHsl U YTBePKIeHHUS HA HOBBI y4eOHbIH roj

m
w 2 N N W
O e S
S Byl o5, 83E
LN o = S S E = S 4 F M = =
55|85 SE§eS|E5p a2
< I T o Q 2 O = 8 o
No 58| 88 ConepxaHre N3MEHEHUI S e Q5| S S 5 q:) 5 §
mn| X8| €8 s 32| 8 ErSE
8~ | == O O H| O X 5 & 3
Q. = > o > O ;‘ o M
ol — < =
Z = &
N
1 2 3 4 5 6
1 10.03.2025 | lannas PIIJI axTtyampHa H.. C.O0.
JUIA BCEW CIEUAIBHOCTH | UnumpoBa I"'anonenko

14.05.02 «ATOMHBIC
CTaHIMU: MPOCKTUPOBAHUE,
AKCILTyaTalus U
VHXUHUPUHD (Bce
CIICIATN3AIIIH )




Ipunooicenue k paboueti
npozpamme OUCYUniunbsl

MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINU

DdenepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
yUpexAeHUE BBICHIET0 00pa30BaHuUs

«KA3BAHCKHWM IT'OCYJIAPCTBEHHBIA SHEPTETUYECKHAN YHUBEPCUTET»
(®I'BOY BO «KI'9Y»)

OIEHOYHBIE MATEPHAJIBI
10 JUCHHUILIMHE

KuneTnka siiepHBIX peakToOpoB
CnennanbHocTh: 14.05.02 ATOMHBIE CTaHIIMH: TPOSKTUPOBAHHUE,

OKCILTyaTauust 1 MHXXUHUPUHT

Kamudukanms: Crneruanuct

r. Kazansb, 2021



OueHouHble MaTepuasibl MO  AUCUUIUIMHE  «Kunemuka  s0epHblx
peakmoposy -  KOMIUIEKT  KOHTPOJbHO-U3MEPUTEIbHBIX  MAaTepUaJIOB,
MpeIHAa3HAYCHHBIX Uil OLICHMBAHUSI PE3YJIbTATOB OOYyUYEHMsS Ha COOTBETCTBHE
uHauKaTopam aoctwkeHus komneteHiuii (OIIK 1.5, OIIK 1.6).

OneHuBaHue pe3yiabTaTOB OOYYEHHS MO TUCHUILIIMHE OCYIIECTBISETCS B
paMKax TEKyIIero KOHTPOJs YCIEBAEMOCTH, MPOBOJUMOIO Mo OauibHO-
peiitunroBoii cucreme (BPC), n mpomexyTo4HOM aTTecTaluu.

Texymuii KOHTPOJIb YCIEBAEMOCTH OOECIeUrMBaeT OLEHUBAHUE Ipoliecca
OOyYeHHSI TIO IUCIUIUIMHE, TPOBOAWTCS B BUJE WHIUBUIYATBHOTO W (WIJIH)

TPyHIIOBOIrO ompoca (yctHO 150105 MMUCbMEHHO); 3aIUThI
71a00pPaTOPHBIX/KOHTPOIBHBIX pa0OT; 3aIIUTHl MICHMEHHBIX JOMAITHUX 3aaHUM;
Mpe3eHTaluid ~ TMPOEKTOB,  pedeparoB, aAp.  3aJaHuid,  BBIIOJHECHHBIX

WHIUBUAIYAIBHO WA TPYNIOH OOYyYaromuxcs; KOJJIOKBUYMOB; TECTHPOBAHUS
(MICBMEHHO WJIM C WCIIOJB30BAaHUEM KOMITBIOTEPA); KOHTPOJIS BBHITIOJHEHUS
CaMOCTOATENBbHOM paboThl 00y4aronmxcst (MMCbMEHHO UJIN YCTHO), JIP.
[IpomexxyTouHas arrectanus HMMEET IeJIbI0  OMNPENETUTh YpPOBEHb
JOCTIDKEHUS 3aIUIAaHUPOBAHHBIX PE3YyJIbTATOB OOyUYEHHUS [0 AMCIUIUIMHE 3a

oTpeieieHHbIN Tiepuo (4 Kypc, 7 cemecmp) ¥ IPOBOJIUTCS B (hOpMeE dK3aMeEHa.

OneHouHble MaTepUalibl BKIKOYAKOT 3aJaHUs I MPOBEACHUS TEKYLIETO
KOHTPOJII YCIEBAEMOCTM U IMPOMEXKYTOUHOM aTTecTauuu oOydarouiuxcs,
pa3paboTaHHbIE B COOTBETCTBUU C paboyel MporpaMMoil U CLUIUIMHBI.

1. TexHosorn4eckas Kapra

Cemectp 7
Kon YpoBeHb OCBOEHUS TUCLIUILIMHBL, OAJIbI
Homep Haunmeno-
paznena/ BaHIIE WHJNKATOPA| HeynoB-HO | YOB-HO | XOPOIIO | OTJIMYHO
Bun CPC JIOCTHOKEHUS
TEMBI JTUC- OLIEHOYHOT'O HE 3a4TEHO 3a4TEHO
KOMIIETEHI!
ITUTUTAHBI cpeacTBa - B HIDKE B B
n HU3KUN CpeIHUN | BBICOKHI
CpEIHEro
Texkynui KOHTPOJIb yCIIEBAEMOCTH
N3yueHune
Paznen 1 Y1
TEOPETUICCK
JremenT 0ro Matepuaa
apHast ’ OIIK-1.5,
noarotoBka k| KurP OJIP Menee 6 6-8 8-10 10-13
KHUHETHK a 1.6
maboparop-
TEIIOBOT O
HOMY 3aHSTHIO,
peakTopa
MOJTOTOBKA K
KOHTPOJIBHON
pabote
Pa3nen 2 N3yuenue
N3menen | teopernyeck OIIK-1.5
P KutP OJIP ' | Menee6 | 6-8 8-10 10-13
M PEaKkTHUB|OT0 MaTepHaa, 16
HOCTH B | TIOJTOTOBKA K
nepexon | Jaboparop-




HOMY 3aHSTHIO,
MOJITOTOBKA K
KOHTPOJIbHOM
HBIX pabote
peKUMax u
aBapuiiHbIE
MIPOIIECC bl
N3yuenue
Paznen 3 i
TEOPETUYECK
Y pasiie Oro Marepuala
HIE i OIIK-1.5,
noaroroBka k | KatP OJIP Menee 6 6-8 8-10 11-13
SITIEPHBIM U 1.6
naboparop-
peakTopa
. HOMY 3aHSTHIO,
MOJITOTOBKA K
KOHTPOJIbHOM
pabote
N3ydenue
Pazmen 4 | Teopernyeck
apjie |Oro Marepuasia, JIP [1K-1.5,
Ot P 0 © Menee12 | 12-15 | 1619 | 19-21
HUE MOJIrOTOBKA K Tecr 1.6
peakTopa | J1aboparop-
HOMY 3aHSTHIO,
MOJITOTOBKA K
TECTy
Bcero 6amnoB Menee 35 | 35-40 40-49 50-60
[IpomexyTouHas arTecTanus
DK3aMeHar|
IToaroroska k OIIK-1.5,
¢ VMOHHEBIC Menee 20 | 20-29 30-34 35-40
9K3aMEeHY 1.6
OMIIeTHI
Hroro 6amios| Menee 55 | 55-69 70-84 85-100
2. IlepeyeHb OLICHOYHBIX CPECTB
KpaTkass xapakTepucCTHKa OLIEHOYHBIX CpPEACTB, HCIOJIB3YEMBIX NPHU
TEKYyIIeM  KOHTpOJIE  YCIEBAEMOCTH W  IPOMEXKYTOYHOM  aTTecTalluu
oOyyJaroiierocs 1no JUCIUILINHE:
HanmenoBanue
OueHouHbIe
OLIEHOYHOTO KpaTkas xapakTeprcTriKa OIIEHOYHOT'O CPECTBA
MaTepHUallbl
CpencTBa
. [lepeuenn
Brinonnenue nabopaTopHoit paboTsl, 00padboTka .
Otuer no o . 3aJlaHui U
. pE3yNbTaTOB UCTIBITAHUHN, U3MEPEHHI, SKCTIEpUMEHTA.
mabGopaTtopHor BOIIPOCOB IS
OdopmneHne oTdera, 3aIUTa Pe3yIbTaToB
pabote (OJIP) . 3aIUTHI
11a00opaTOpHON PabOTHI IO OTYETY .
nabopaTopHOi
paboThI, IepeyeHb




TpeOoBaHU K
OTYETY
. Komruiekr
CpencTBo MPOBEPKU YMEHUHN MTPUMEHS T IOJTYYECHHBIE
KoHTtposbHast KOHTPOJIbHBIX
3HaHUS JUIsl pellieHMs 3a/1a4 OIIPEeJIeIEHHOIO THIIA 10 .
pabota (KutP) 3a/IaHHH IO
TEME WIH Pa3eiry
BapuaHTaM
Cucrema cTaHIapTU3UPOBAHHBIX 33/1aHUH, TO3BOJISIOIAS
Tecr (Tecr) aBTOMATHU3UPOBATh NPOLETYPY U3MEPEHNUS YPOBHS Komruiexr
3HaHUI U yMeHH 00yJaronierocs TECTOBBIX 33JaHUI
[lepeuenn
. . . TEOPETHYECKUX
DK3aMeH SIBJIIETCS] UTOrOBOM (hOpMOM OLIEHKH 3HAHUH BOLDOCOR
Ok3aMmeH (OK3)  [CTyZIEHTOB, IPUOOPETEHHBIX B TEYEHUE CEMECTPA KOMII)'[ JICKT,
00y4yeHHs 110 JUCLUIUINHE
HPAaKTHYECKUX
3alaHnl
3. OHeHO‘IHI)Ie MaTEPHAJIBI TEKYHIECTI'0 KOHTPOJIA YCIIEBAEMOCTH
00y4arouuxcs
HanmeHoBanmue KontpomabHas pabota 1o pazaeny «JeMeHTapHas KHHETHKA

OI[€HOYHOT0 CPeICTBA

TCILJIOBOI'O pCaKTOpaA»

IIpencrasnenue

MaTCpUAJIOB

u

COJACPIKAHNE OLCHOYHBIX

1. Yro Takoe cBsi3aHHAsA U cBOOOAHA 3Heprus? [IpuBenuTe mpumMepsl.
2. K xakomy Buly HEpruu (CBsI3aHHAsT/CBOOOIHAST) OTHOCUTCS
sanepHoe Tornso it ADC? [ouemy?

3. Kak nim mocpeicTBOM 4ero OCYIIECTBIISIETCS] pacCEenBaHIE YHEPTUN
B SIICPHBIX peakTopax?

4. Yro npencrasisieT coboit TeroBsinenstomas coopka (TBC)? I'ne
pazmematorcst TBC?

5. [laiite onpesienieHNe «aKTUBHAs 30HA.

6. [laiite onpeneneHue sAepHbIX 3PHEKTUBHBIX MUKPOCEUECHUI.

7. Yro npeacTaisieT coO0H neMeHTapHast sueika akTHBHOM 30HbI
peaktopa BBOP?

8. B uem pazHuiia Mmexx 1y TeroBblaensomuM dnemMentom (TBIJI) u
TeroBbLaeNsitoniei coopkoit (TBC)?

9. [laliTe onpeneneHre SACpHON PeaKIIvu.

10. B yem 3akiro4yaeTcss MEXaHU3M 00pa30BaHUS COCTABHOTO Apa?
11. C xakoii 11es1b10 HY’)KHO paccenBaTh CBOOOIHYIO SHEPIHIO?

12. Kak mimm mocpeicTBOM Yero OCYIIECTBIISIETCS] pacCenBaHUE
DHEPIUH B SIIEPHBIX PEAKTOpPax?

13. Kakue kaHaJbI paciajia COCTaBHOTO siyipa Bel MokeTe Ha3BaTh?
14. Kaxue aBa ycia0BuUs TOJKHBI BBIOIHATHCS U1 00pa30BaHUs
COCTaBHOTO sijgpa?

15. JTaiiTe onpeneneHne aKTUBHOM 30HBI SIEPHOTO PEAKTOpa.

16. Kakue pa3HOBHIHOCTH MUKPOCEUCHUH SACPHBIX B3aUMOICHCTBUI
BbI MOXKETE Ha3BaTh?

17. Kak cBs3aHO MaKpOC€UYEeHHE C MUKPOCEUEHHEM SAEPHBIX
B3aMMOJICHCTBUIN?

18.Yro npencrapnser codboii BO3OYXIEHHOE apo?

19.Yro npenacrapisieT co00i MOTOK HEUTPOHOB B cpefie?

20. Kak orpenenuTh OO CTAIKUBAIOIIUXCS C SAPOM HEUTPOHOB IPHU
W3BECTHOM MOTOKE HEUTPOHOB?

21. Chopmynupyiite Teopemy bepHymim o6 onpeneneHun
BEPOATHOCTH SIIEPHBIX B3AMMOACHCTBUM.

22. Yto Takoe cBsi3aHHas ¥ cBOOO1HA YHeprus? [Ipusenure




PUMEPBHI.

23. OOBsCHUTE, YTO 3HAYUT PACCEHBATH CBOOOHYIO YHEPTHIO?
[IpuBenuTe NpUMEpHI.

24. Kak nim mocpeacTBOM Yero OCYIIECTBIISCTCS PaCCEUBaHHE
SHEPTrUH B SIEPHBIX peakTopax?

25. Uto Takoe MUKPOCEUEHUS SJIEPHBIX B3aUMOICHCTBUI?

26. O0BsiICHUTE, YTO 3HAYHMT PacCCEHBATh CBOOOHYIO SHEPTHIO?
[IpuBenuTe IPUMEPBL.

27. Kak uiu nocpeicTBOM YEero OCYIIECTBIISIETCS PacCeUBaHNE
SHEPIrUH B SIIEPHBIX peaKkTopax?

Kpurepuu onienku n
IIKaJIa OLIEHUBAHUS B
Oamtax

[Ipu o1ieHKe BHINOTHEHHOTO 33JaHHsI YUUTHIBAIOTCS CIEIYIOIIHE
KpUTEPHHU:
1 .3nanue marepuaia
O coliep)KaHue MaTepuaia pacKpbITO B ITOJIHOM 00beMe,
MIPEYCMOTPEHHOM IPOTPaMMON TUCHHUILIHHEI - 0,5 Oarna;
O coJiep>KaHue MaTepHala pacKpbITO HEMOJIHO, TOKa3aHo ol1iee
MOHWMaHHE BOTIPOCA, TOCTATOYHOE IS JATbHEHIIIET0 N3ydIeHUS
nporpamMmMHoOro Matepuana - 0,25 6amr;
O HE PacKpBITO OCHOBHOE Co/iepKaHKe yuyeOHoro marepuana - 0
0amIoB;
2.IlocnenoBaTebHOCTD U3TIOKEHUS
O coJiep>KaHue MaTepuasa pacKpbITO MOCIEeI0BATENbHO,
TOCTATOYHO XOPOIIO npoayMmano - 0,5 6aia;
O MOCIIEZI0BATEIHHOCTh M3JI0KEHUS MaTepralia HeJJOCTaTOUHO
npoaymana - 0,25 6amr;
O MyTaHWUIIA B U3JI0KEHNH MaTepuaia - 0 6amios;

3.Binagenue peubto U TEPMUHOIOTHEN

o MaTepuai U3JI0KEeH IPAMOTHBIM SI3bIKOM, C TOYHBIM
HCIIOJIb30BaHNEM TepMuHoioruu - 0,5 6anna;
O B N3JI0KCHUU MaTCpI/IaJ'Ia NMCJIINUCH San}UIHCHI/IH nu I[OHymeHBI

OIIMOKY B OTIPEICIICHUH OHSTHI U B UCIIOJIb30BAHUN TEPMUHOJIOTHH -
0,25 Gamn;

o JOTTYIICHBI OIMOKY B OTIpeIeIeHUH MOHATHH - 0 6asios;
4.YMeHue pemars pacueTHbIC 3a/1a91

= MOKa3aHO YMEHHE NMPaBUJILHO BBIMOIHATH PACUETHBIC 3a/1aHU C

MCIOJIb30BaHUEM TpeOyeMbIx Gopmyi - 0,5 Oanna;

O peleHue 3a7a4y ¢ HeKOTOpbIMU HesroueTamu - 0,25 Gamr;

= OTCYTCTBHUE pELIeHHsI WM HeBepHOe perieHue - 0 6aos;
5.YpoBeHb TEOPETUYECKOIO aHAIN3a

o MMOKA3aHO YMEHHE JeNlaTh 0000IIeHHe, BBIBOIBI, cpaBHeHUE - 0,5

Oaia;

= 0000111€H1E, BBIBOIBI, CPAaBHEHHE JIETAI0TCS C TTOMOIIBIO

npenogasarens - 0,25 6amr;

HanmenoBanue
OLIEHOYHOI0 CpeIcTBa

TecToBBIE 3a0aHUS 110 JUCLAIIINHE

[IpencraBienue u
COJIepKaHUE OIEHOYHBIX
MaTepUasoB

1. K xakoMmy TUITy peakTOpOB OTHOCAT peakTop tura BBOP? 1) ¢
BOJIOM I10J] TaBJICHHEM; 2) ¢ TpadUTOBBIM 3aMeuTeeM; 3) Ha
OBICTPBIX HEHTPOHAX; 4) C Ta300XJIaXKAAEMbIM TeIUIOHOCHTENeM 2. UTo
CITY)KUT TOTUTMBOM JIJIsl aTOMHBIX CTaHIUi? 1) mpupoHbIii ras; 2)

OoKcHUJ ypaHa 3) yroins; 4) 6momacca




3. Ha kakue qBa kJj1acca 1o ycTpoMcTBY aKTUBHOM 30HBI I€IISATCSA
peakTopbl? 1) ¢ KBaapaTHOH PEIIETKOMH / ¢ TeKcaroHaIbHOM PEIIeTKOM;
2) ¢ BOJHBIM 3aMeuiuTelieM / ¢ rpad)uTOBBIM 3aMeTUTENIEM; 3)
TOMOTEHHBIN / reTepOreHHbIN; 4) Ha OBICTPHIX HEUTPOHAX / Ha
TEIJIOBBIX HEUTPOHAX

4. Uto Ttakoe aromHas Macca? 1) Uucio 3JeKTpOHOB Ha aTOMHBIX
opOuTansix; 2) Yucao npoToHOB M HEUTPOHOB B sipe aroMa 3) Uucino
PHEPTreTUYECKUX YpOoBHEH snpa; 4) [TopsakoBbiii HOMEp BelecTBa B
[Iepuonnueckon cucreme /1.1. Menneneesa

5. Kak npunsTo 0603Ha4aTh YMCIO IPOTOHOB ¥ HEHTPOHOB B sifipe
atoma? 1) Z; 2) A; 3) A-Z4) A+Z

6. Kak onpenenuts yrciio HEHTpoHOB B szpe atoma? 1) [logenuts
3HAYCHHE aTOMHOW Macchl monosam; 2) CI0XUTh 3HaYCHHE aTOMHOU
MAacChl C YUCIIOM MIPOTOHOB; 3) YMHOKUTH 3HAYEHHE aTOMHOW MacChl
Ha YMCIIO IPOTOHOB; 4) BhIuecTh U3 3HAUYCHHSI aTOMHOM MaCChl YHCIIO
MIPOTOHOB

7. Yrto Takoe rereporennsiii peakrop? 1) Peakrop, y koToporo
3aMeUIUTENh U YpaH MPeICTaBIsaIoT co0oii cMeck; 2) Peaktop, y
KOTOPOT0 TOIUIMBO PAa3MEILEHO B 3aMEJIUTEIE B BUJE 000COOIEHHBIX
0710k0B; 3) AHAJIOTMYHOE Ha3BAHUE PEAKTOPa Ha OBICTPHIX HEHTPOHAX;
4) AHaorMyHOE Ha3BaHHE PEaKTOpa Ha TEIUIOBBIX HEUTPOHAX

8. Uto mpexacTaBnsieT coOOW ceUeHUe STUSHKU TeKCaroHalIbHOMU
AKTHBHOM 30HBI reTeporeHHoro peakropa? 1) Kpyr; 2) Ksaapar; 3)
[TpaBuibHBIN mecTurpaHHuk; 4) [IpaBUIbHBIN TPEYTOJILHUK

9. I'me B peakTOpe MPOUCXOJMT JICJICHHE siep aToMoB ypaHa? 1) B
aKTUBHOU 30He; 2) B maporeneparope; 3) B tennonocurene; 4) B
3aMeauTene

10. Yro naxomutcs Buytpu TBDJI? 1) ras; 2) skuakocts; 3)
3aMeINTENb; 4) TOITMBHBIE TAOJIETKU OKCUA ypaHa

11. CxonbKO 30H MOKHO BBIICIIUTD Y DJIEMEHTApPHOU STUCHKU peaKkTopa
tuna BBOP? 1)22)13)34)5

12. Yro siBisieTcs 3amMeyTuTeIeM B peakTopax tina BBOP? 1) ras; 2)
JKUAKOCTD (BO/A); 3) 3aMeINTENb OTCYTCTBYET; 4) 000104Ka
peakTopa

13. Yto TaKkoe pazmep «I1o]1 KIFOU» MU MIar TeKcaroHaJIbHOW PenIeTKA
AKTUBHOM 30HbI? 1) PaccTosiHnE MEX 1y TUCTaHIIMOHUPYIOLIUMHU
pemietkamu; 2) Paccrosaue mexny TBC- kamu; 3) Paccrosinue Mexy
NIByMs TapaJlJIeIbHBIMU CTOPOHAMU STYEHKU aKTUBHOM 30HBI; 4)
Paccrosiane mexny TBOJI-amu

14. Yto takoe cocraBHoe siapo? 1) [denseecs sapo; 2) Henenstmeecs
a1po; 3) SAnpo aroma ypana 4) Snpo B Bo30y>KAEHHOM COCTOSIHUU;

15. VYpaHn ¢ kakoit aToMHO# Maccoit cuntaetcs Aemsmmmcsa’? 1) U 238
2) U2353) U 234 4) U 233

16. C xakum oborarieHreM npuMeHsiercst Tormso st ADC? 1) 1% 2)
2% 3) 90% 4) 4,4%

17. Tlo xakoii (popmyiie BEICYUTHIBACTCS KOIPHOUIIMEHT pa3MHOKECHUS?
1) E/ n-B-0-0; 2) E/u-B-0 3) E/B-0-04) E/n-0

18. KakoBo Ha3HaueHue 3amemutents B peaktope? 1) CHU3HTH
KMHETUYECKYIO SHEPIUI0 HEUTPOHOB; 2) CHU3ZUTH CKOPOCTh
TETJIOHOCUTEIISI B aKTUBHOM 30HE; 3) CHU3UTD KOJMYECTBO
obpasyromnuxcst HeTpoHoB; 4) C HeNbio 3aryIIuTh PEakTop




19. Kak Ha3bIBaeTcs paccTosiHUE, KOTOPOE MPOXOAUT HEUTPOH 10
CTOJIKHOBEHHUS C SIIPOM, TIOCTIE YETO CUUTAETCS] OTKIOHEHHBIM Ha yrojl
/2 1) Anuna 1o paccesaus 2) TpancnoptHas jymmHa 3) JmuHa no
noryomenus 4) Jliimua 10 pe30HaHCHOTO 3aXBaTa

20. Yro mpoucxoauT ¢ HeUTpoHoM B mporiecce tudpdysun? 1)
[Tornomenue 2) Pesonancuslii 3axsar 3) PaccesHue (3ameienuc) 4)
[IpeBpamienue

21. Yro Takoe cpenuuii Heiitpon? 1) HelTpoH cpennux pasmepos 2)
Heiitpon co cpenneii ckopoctrio 3) HeliTpon co cpeaneii sneprucii 4)
HelTpoH ¢ ycpeqHEHHOM CKOPOCThIO, SHEPTUEH, OJUHAKOBBIM
MPOXOKIACHUEM PACCTOSIHUS OT CTOJIKHOBEHHS K CTOJIKHOBEHHIO U
OJIMHAKOBBIM YTJIOM PACCESTHHS

22. Yto Takoe cepuuecku-cummeTpudHoe paccesiuue? 1) Paccesnue
HEHTPOHOB B aKTUBHOM 30HE cepuyeckoro Tuma 2) Paccesaue
HEHUTPOHOB C OJIMHAKOBBIMH SHEPTUSAMU U CKOPOCTSIMH BO BCEX
HaIpaBJICHUAX B 00BEMHOM MpOCTpaHcTBe 3) PaccesHue HEWTPOHOB ¢
OJIMHAKOBBIMH SHEPTUSAMU U CKOPOCTSIMH BO BCEX HAIIPABJICHUSAX B
MJIOCKOCTHOM MpOCTpaHcTBe 4) PaccesHre HEUTPOHOB HA OJIUH U TOT
YK€ YTOJI IOCJIe KaKJO0TO CTOJIKHOBEHUS C SIAPOM

23. Uto o3HauaeT «Tpu» B hopmyie mojacyera kodpduumenrta

i dysum: D=1tr/3? 1) Tpu nHanpasnenus paccesiaus 2) TpexmepHoe
npoctpancTBO paccestHus 3) [InmockocTHoe paccesnue 4) 3HaueHne
yria paccesHus

24. Yro takoe nuddy3nonnslii Tok? 1) TeueHne HEHTPOHOB U3
oOacteil ¢ GoJbILEeH MIOTHOCTHIO B 00aCTh C MEHbIIEH MIIOTHOCTHIO
2) TedyeHne HEUTPOHOB U3 00JIACTEH ¢ MEHBIIEH MJIOTHOCTHIO B
0061acTh ¢ OombIneit mioTHoCThIO 3) [ToromnieHre HeHTPOHOB 4)
PaccesHue HEMTPOHOB

25. Yro Takoe nzotrpomnHas aupdysusa? 1) Auddysus HeHTpoHOB B
pasMHOXKatotei cpeae 2) Auddy3us HEUTPOHOB C OJTUHAKOBBIMU
sueprusvu 3) Juddy3us HEHTPOHOB cO CHepuIeCKH- CHMMETPUIHBIM
pacrtpenenenueM ckopocteit 4) [lepeTok HEHTPOHOB U3 0OIacTei ¢
OoubLIel MIOTHOCTHIO B 00J1aCTh C MEHBIIIEH MNIOTHOCTHIO

26. Kak cBsi3aHa TpaHCIIOPTHAS JUTHHA PACCESTHUSI HEUTPOHOB C
TPAHCHOPTHBIM MAaKPOCKOITMUYECKUM CEUEHUEM?

2)
3 |.=D/3

4)

27. Uto 03HaYaeT 3HaK «MUHYC» B ypaBHEHHH AU PY3MOHHOTO TOKA: |
= -DgradO 1) /lannas BerunHa OTpHIIATENNbHAS 2) 3apsy sapa
oTpuarene 3) YOblIb HEUTPOHOB U3 00J1aCTH ¢ OOJIBIIEeH
[UIOTHOCTBIO B 00J1aCTh ¢ MEHbIIICH TIOTHOCTRIO 4) Koaddurment
g dy3un 6epercs co 3HAKOM «MUHYC»

Kpurepun oneHku n
IIKaJla OLCHUBAHUS

[[Ikana oreHuBanus: MeHee 25% - HEeyIOBIETBOPUTENLHO; 25-50% -
y0BIeTBOPUTENbHO; 50-75% - xopoio; 6onee 75% - OTINYHO.

B Oayutax

KosmnuecTBo 0a/1/10B: MAKCHMYM - 5

HanMmenoBanue
OLIEHOYHOI0 CpeIcTBa

Otuet no 1abopaTopHOit padborte.




[Ipencrasiienue u
coJiepsKaHue OIICHOYHBIX
MaTepHaIoB

Bcero B TeueHue cemecTpa NpeaycMOTPEHO ITpoBeaeHuE 4
1a0opaTOpHBIX PadoOT.

Hanpumep, naboparopHas padota «CrieKTpbl HEHTPOHOB SIEPHBIX
PEaKTOPOB.

B oopmiennn oryera T0JKHBI ObITh BKIIOYECHBI pa3/ieibl: TeMa
paboThl, 11e71b, 000PYOBaHKE U PEAKTUBBI, X0 paOOThI, PACUETHI,
BBIBO/I.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB ISl 3ALIUTHI JIAOOPATOPHOU
paboTHI:

1. Kakue 3aK0oHbBI Ha3bIBAIOTCA CTATUCTUYECKUMU, YEM OHU
XapaKTepu3yroTcs?

2.JlaliTe onpeneneHue cnekTpa GU3NIECKON BEITMYUHBI, YeM OH
u3Mepsercs ?

3. Kak ycranaBnuBaeTcst paBHOBECHOE pacrpeiefieHue MOJICKY?
4. Kakoli cieKTp Ha3bIBA€TCsl HENIPEPHIBHBIM, IpUMep?

3. Onpenenenre U CHHOHUM JAUCKPETHOTO CIIEKTPa, MpuMep?

6. Uto Ha3pIBaeTCs MIIOTHOCTHIO BEPOSITHOCTH, IPUBETUTE HOPMYITY.
7. OOBSICHUTE BBIPQXKEHUE «CIIEKTP HOPMHUPOBAH.

Kpurtepuu orieHku 1
[IKAJIa OLICHUBAHUS B
Oajutax

BrinonHeHue 1a00patopHoit paboTEHI.
Pa6ota BeImoNHEHA B TOIHOM 00BeMe - 0,5 Oarna;
Pa6oTa BeIOJIHEHA He 10 KoHIa - 0,25 6amna;
Pabora He BrinosiHeHa - 0 6ayuios.

O0paboTKa pe3y/IbTaTOB UCIIBITAHUN, U3MEPEHUH, SKCTICPUMEHTA.
PesynpTatel 06pabotansl, pacuersl caenansl - 0,5 6armia;
Pesynbratel 06paboransl yactuyuHo - 0,25 6anna;

PesynbTarel He 00paboTans! - 0 GayIoB.

Odopmnenue otyera.

Otuer odopmiieH ¢ cobmoaenrneM npasui - 0,5 6anna;
Otuet odopmiieH He 1o npaBuiaM - 0,25 6anna;
Otuet He opopmiteH - 0 GayuToB.

O

3amura pe3ysibTaToB Ja00paTOpPHON PabOTHI 1O OTYETY.
o He Bo3HHKaeT 3aTpyAHEHHII MIPH 3alIUTE OTUYETa, BCE OTBETHI
MpaBUJIbHbIE U TTOJIHBIE - 0,5 Oanna;
o Bcrpeuatorcst ommOKu mpu 0TBETE HA BOMTPOCHI MO JTA00PaTOPHOM
pabote - 0,25 6annos;
Het nonnmanust TeMbl 1a00paTOpHON pabOTHI, 3aIIUTa

HecocTosTenbpHa - 0 0auIoB.

O

4. OueHOYHbIC MATEPHAJBI IPOMEKYTOYHOM ATTECTALMT

HanmMenoBanue
OLIEHOYHOI0 CpeIcCTBa

JK3aMeH

[Ipencrasienue u
COJIepKaHUE OLIEHOYHBIX
MaTepuaoB

OI.IGHO‘IHBIC MaTcpHralibl, BLIHCCCHHBIC Ha 3K3aMCH, COCTOAT U3
3K3aMCHAIIMOHHBIX 6I/IJICTOB, BKIIIOYAaOMIUX 2 TCOPCTUUCCKUX BOIPOCA
W OJHY pacyeTHyr 3amady. Bcero 50 sk3aMeHAIMOHHBIX OWJIETOB.
[TpuMepbl SK3aMEHAIIMOHHBIX OUJIETOB:




Buner 1

1. Kaxum ypaBHEHHEM OTIMCHIBACTCS b dy3us
3aMEeUISIFOIIMNXCS. HEUTPOHOB IIPU ONMCAHUM HEUTPOHHOTO LIUKJIA?
2. Kaxk Bo3HUKaeT OTpuLaTenbHbIN TEMIIEPATYPHBIN
KO3 PHUIHUEHT peaKTUBHOCTU?
3. Uro Takoe 3ana3/pIBaloIe HEUTPOHBI U KaK OHU
MOSIBJISIFOTCSI?

bunert 2
1. UTo 1nokasbIBaeT 31€MEHTAPHOE YPAaBHEHUE KHHETHKU
peaxTopa?
2. UYeM JOMOIHEHO 3JIEMEHTApHOE YPaBHEHUE KUHETUKU IS

yCJIOBHS MOJKpUTHYECKOro peakropa? [louemy? Uto o3HavaeT JaHHOE
ypaBHEHUE?

3. Uro npencraiset co0oi MoTok HeMTpoHOB? DopMyiia

MOTOKA HEHTPOHOB.

Kputepuu onieHkH u
[IKaJ1a OLICHUBAHWS B
Oaiutax

[Tpu BeICTaBIIEHNH OAJIOB 32 OTBETHI HA 3aJaHUS B OMIIeTe
YUUTBIBAIOTCS CIEAYIOIINE KPUTEPUU:

1. IIpaBWIBHOCTH U IOJHOTA OTBETOB HA TEOPETUUECKHE BOMPOCHI
2. YMeHue pemars pacueTHbIC 3a/1a91

3. ITlonumanue u cnocOOHOCTb OOBSCHUTH CYTh MPOUCXOASIINX
(byHIaMEHTABHBIX MPOLIECCOB, PEIIEHUEM KOTOPBIX 3aHUMAETCs
TUCIUILIMHA XUMHUS B TEIUIOOHEPTETHKE.

4.  BrnaneHue OCHOBHBIMH METOJIaMH TEOPETHUYECKOTO U
HKCIEPUMEHTAIBHOTO UCCIIE0OBAHUS XUMUUECKUX MTPOIIECCOB ra3os,
YKUJIKOCTEH, pacIijlaBOB, TBEPBIX U CHIITYYHX TEJ, HCIIOJIB3YEMbIX KaK
TEIUIOHOCUTENH U paboure Tela B TeIUIO-TeXHOJIOTHYECKUX
ycranoBkax TOC.

5.  Bnanenue crienuaibHBIMUA TEPMUHAMU U MCIIOJIb30BaHHUE UX MIPH
OTBETE.

6. YmeHue oOBICHATH, AeIaTh BEIBOJLI M 000OIIECHMS, 1aBaTh
apryMEHTHPOBAaHHBIE OTBETHI

7. JIorMYHOCTH U MOCIIE0BATEILHOCTh OTBETA

8.  JlemoHcTpamusi CHOCOOHOCTH Y4aCTBOBATh B pa3padOTKe
0000I1IEeHHBIX BAPHAHTOB peIIeHHs PodiieM

Ot 35 10 40 GayI0B OLIEHUBAETCS OTBET, KOTOPBIN MOKA3bIBAET
MIPOYHBIC 3HAHUS OCHOBHBIX IPOIECCOB U3y4aeMOi MpeIMETHON
001acTH, OTIUYaeTCs INTyOUHON U MOJIHOTOM PacKpBITUS TEMBI,
BJIaJICHHE TEPMUHOJIOTHUYECKIM anmnapaToM; yMeHHe OOBSICHSTh
CYIIHOCTb, IBJICHUH, IIPOLIECCOB, COOBITHH, /1€7aTh BBIBOABI U
0000111eHus, 1aBaTh apryMEHTUPOBAHHbBIE OTBETHI, IPUBOIUTH
PUMEPBI; CBOOOTHOE BIIAJICHUE MOHOJIOTUIECKOH PEUbI0, IOTHYHOCTh
U TIOCJI€ZI0BAaTENIbHOCTh OTBETA.

Ot 30 10 34 6amIoB OIICHUBAETCS OTBET, OOHAPYKUBAOIIUI TPOYHBIE
3HaHUS OCHOBHBIX MPOLIECCOB U3y4aeMOM MpeMETHON 001acTH,
OTJIMYAETCS TITyOMHOHN ¥ MOJTHOTOM PACKPBITUSI TEMBI; BIIaJICHHUE
TEPMUHOJIOTHUECKUM aIlapaToM; yMeHHe OOBSICHATH CYIIIHOCTD,
SIBJICHH, TTPOIIECCOB, COOBITUH, IeTIaTh BHIBOIBI K 000OIIICHUS, 1aBaTh
apryMEHTHPOBAHHBIE OTBETHI, IPUBOIUTH IPUMEPHI; CBOOOIHOE
BJIa/ICHE MOHOJIOTHYECKOH peyblo, JIOTUYHOCTh U
MOCJIEI0BATENbHOCTD 0TBeTa. OHAKO JOMYCKAETCs OJIHA - JBE
HETOYHOCTHU B OTBETE.

Ot 25 no 29 6anoB OllEHUBACTCS OTBET, CBUACTEILCTBYIOMINN, B
OCHOBHOM, O 3HAaHUH MPOIECCOB U3ydaeMOi IPEIMETHON 00J1acTH,




OTJIMYAIOIIUIACS HEJIOCTATOYHOM TMTYOMHOM 1 TIOJTHOTOM PACKPBITHS
TEMbI; 3HAaHHEM OCHOBHBIX BOIIPOCOB T€OPUH; €1a00
c(hOpMHUPOBAHHBIMU HABBIKAMH aHAJIHM3a SBJICHHIA, TPOIIECCOB,
HEJOCTAaTOYHBIM YMEHHUEM JaBaTh Apr'yMEHTUPOBAaHHBIE OTBETHI U
IPUBOINUTH PUMEPHI; HETOCTATOYHO CBOOOTHBIM BIIAZICHUEM
MOHOJIOTHYECKON PEUbI0, JIOTHYHOCTHIO U MOCIIE0BATEIHHOCTHIO
otBeTa. Jlomyckaercss HECKOJIBKO OIHOOK B COJIEpKaHUH OTBETA.
MakcumajibHOe KOJTH4eCcTBO 0a/LU10B 3a 3Kk3aMeH - 40
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