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ObsacTh NpUMeEHeHus
®onp oneHouHbIX cpenctB (POC) — sBisieTcss HEOThEMJIEMON YacThi0 yU4eOHO-METOIUIECKOTO

KOMILIEKCa Y4eOHOW AMCHUIUIMHBI «ABTOMAaTU3UPOBAHHAS CHUCTEMa YIPABJICHHUS TEXHOJOTHMYECKUM
nporeccom ADC» W mNpeaHa3HauyeH Il KOHTPOJS M OIEHKH OOpa30BaTeIbHBIX JTOCTHKCHHUI

06yqaloumxc>1, OCBOMBHIHUX ITPOTpaMMy HaHHOﬁ JUCHUITIIMHBI.

Ienn u 3aga4n poOHAA OLIEHOYHBIX CPE/ICTB

Lenbto ®DoHAa OLIEHOUYHBIX CPEICTB SBISIETCS YCTAHOBJIEHHE COOTBETCTBHUSl YPOBHS
MOJATOTOBKUA oOydaromuxcsi TpeboBaHUAM (enepaqbHOro TrocyAapCTBEHHOTO 00pa30BaTeIbHOro
CTaHjaapTa.

JUia  nocTHKeHHs nocTaBiIeHHOM 1enu @OOHIOM OIEHOYHBIX CPEACTB MO JHUCLUIUIMHE
«ABTOMAaTU3MpPOBaHHAsI CUCTEMA YIPABJICHUS TEXHOJIOTMUEeCKUM IpoueccoM ADC» pemiarorces
CIEIYIOIINE 3a/Ia4H:

— KOHTPOJb U YIpaBJICHHE MPOIECCOM MPUOOPETeHUsS OOYUYAIOUIUMUCS 3HAHHUM, YMEHUN U
HaBBIKOB, IIPEYCMOTPEHHBIX B paMKax JIaHHOTO Kypca;

— KOHTPOJIb U OLIEHKA CTETIEHU OCBOCHMSI KOMIIETEHLIUH, IPEYCMOTPEHHBIX B paMKax JAaHHOTO
Kypca;

— obecrnieueHne COOTBETCTBUS PE3y/IbTaTOB OOY4YeHHs 3ajadyaM Oynayliel nmpodeccuoHaNIbHON
JESITEIbHOCTH 4€pe3 COBEPILIEHCTBOBAHUE TPAJULMOHHBIX M BHEJPEHUE WHHOBAILMOHHBIX METO/0B

o0yueHus B 00pa3oBaTeNIbHBII MPOLIECC B paMKaxX JaHHOTO Kypca.



1. Ilepedyenbs MUIaHHPYeMbIX Ppe3yJbTAaTOB O0y4YeHHS] 10 JHMCIHHUILIHHE,

COOTHECEHHBIX C

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

1.1. B pesynbrate ocBoenusi OIl marucrparypbl OOydaroLUIUICS JOJDKEH OBJIAJETh CICAYIOUIUMHU
pe3ysbTaTaMu 00y4eHHs 10 TUCIMIIIHHE:

Kon
KOMIIeTeHIIMH

HaumeHoBaHne KOMIIETEHIIUH

Koa n HauMeHoOBaHue HHAUKATOPA
JTOCTHKeHHS KOMIIeTEeHIIMH

[1K-3

Crioco0OeH Bi1aieTb OCHOBaMH
MPOSKTUPOBAHUS U KOHCTPYHPOBAHUS
000opyIoBaHUS

3-I1K-3 3HaTh: OCHOBBI
KOMITBIOTEPHBIX U
WH()OPMAITMOHHBIX TEXHOJIOTHM.

V-IIK-3 Ymets: paborats ¢
JOKYMEHTAITUEH 10 IKCILUTyaTaI[iH
cucteM, 000pyA0BaHHUS, CPEIICTB
U3MEpPEHUs1, KOHTPOJISl, YIIPABJICHUS,
ABTOMATHUKH, CPEJICTB
BBIYMCITUTEIILHON TEXHHUKH.

B-TIK-3 Bnaners: HaBbIKaMu
oopmIIeHHS PE3yIIbTATOB
IPOBEJICHHBIX H3MEPCHUM, paCICTOB
U IpyTux paboT mpu
POEKTUPOBAHUU U
KOHCTPYUPOBaHHH 000PYIOBAHUSI.

1.2. Dmanwt popmupoeanus komnemenyuii 6 npoyecce oceoerusn OIl mazucmpamypol

KoMIoHEHThI KOMIIETEHIMI, Kak MpaBuio, (QOPMUPYIOTCS MPU H3YUYEHUU HECKOJIBKUX
JUCLMIUIMH, a TaKXXKe B HEMaJoi CTeNeHW B Impoliecce NpoxokiaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITENILHOM paboThl oOydvaromierocs. Beimonaenne u 3ammura BKP sBnsiorcs Bumom yueOHOU
JesITebHOCTH, KOTOPBIH 3aBepIaeT npouecc (GoOpMUPOBaAHHS KOMIIETEHIUH.

MecTo IMCHMIUIMHBI M COOTBETCTBYIOIIMH 3Tan (OPMUPOBAHUS KOMIIETEHIMH B LIEIOCTHOM
npolecce MOJATOTOBKM 1O  00pa3oBaTeNbHOW MpOrpaMMme MOXKHO —OIpeNeNUTh M0  MaTpulle
KOMIIETEHIINM, KOTOpas npuBoauTcs B IIpritoxenun.

Oransl GOPMHUPOBAHUS KOMIIETEHIIMU B IPOLIECCE OCBOECHUS TUCIUITIINHBIL
- HAYaJIbHBIN 3Talm — Ha 3TOM JTane (OPMHUPYIOTCS 3HAHUEBbIE M HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBAaWBAIOTCS OCHOBHBIE KaTeropuu, ¢opmupyrorcs Oa3oBble yMmeHHs. CTyneHT
BOCIPOU3BOAUT TEPMHUHBI, (AKThI, METO/IbI, TIOHATHUS, IPUHLIMIIBI U MPaBUiIa; peraeT yueOHble 3a1a4u
o oOpasiy;

- OCHOBHOWM »>Tan — 3HAHMS, YMEHHS, HaBBIKH, oOecrneunBarolmue (GpopMupoBaHHUE KOMIETEHIIWH,
3HAUUTENBHO BO3PACTAlOT, HO €LI€ HE JOCTUTal0T UTOrOBbIX 3HaueHui. Ha sToM sTame cryneHT
OCBaMBaeT aHAJIUTUYECKUE JEWUCTBUSA C MPEAMETHBIMH 3HAHMSMH [0 JUCIUIUIMHE, CIIOCO0eH
CaMOCTOSITENIBHO pelaTh yueOHbIe 3a7au, BHOCS KOPPEKTHUBHI B AJITOPUTM AECUCTBUI, OCYIIECTBIISS
KOPPEKIIMIO B X0J1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;

- 3aBepIIAIOIIMIl dTall — HA 3TOM JTalle CTYIEHT AOCTUIAaeT UTOTOBBIX MOKA3aTeNed IO 3asiBICHHON
KOMIIETEHIIMH, TO €CTh OCBAaUBAET BECh HEOOXOUMBIN 00bEM 3HAHUM, OBJIAZIEBAET BCEMH YMEHUSIMU U
HaBbIKaMU B cdepe 3asBiieHHONH KommeTeHIHH. OH CIOCOOEH MCHOb30BaTh 3TH 3HAHMS, YMEHUS,
HaBBIKU PU PELLIEHUH 33/1a4 TOBBIIIEHHOMN CII0)KHOCTH U B HECTaHAAPTHBIX YCIOBUSX.

Oransl  GOPMHUPOBAHUS KOMIETEHUIUH B XOA€ OCBOCHHUS JUCIUILTMHBI
TeMaTH4eCKOM IutaHe (cM.I. 4 pabodeil MporpaMMbl TUCHUTIIMHBI).

OTpaXXarTCd B

1.3. ITacnopm ¢honoa ouyernounvix cpeocme no OUCYUNIUHE

Nen/m| KonTponaupyemsie pa3aebl NuankaTop 10CTHKEHUS HaumenoBanme
(TeMbI) TUCHUTIIMHBI KOMIIEeTCHIINH OLICHOYHOI'0 CpelcTBa
TeKyuieil u




NPOMEKYTOYHOM
aTTecTaluu

Texkyuuii KOHTPOJIb

OCHOBHBIC IOHATHS TCOpHUU
ABTOMAaTHYCCKOI'O YIIPABJICHUS.

3-I1K-3; V-IIK-3; B-I1K-3

S nepHo-pu3nuecKuii KOHTPOIb
Ha ADC.

3-11K-3; V-IIK-3; B-IIK-3

TexHomornueckuii
paguanMoOHHBIA KOHTPOJIb HA
ADC.

3-11K-3; V-IIK-3; B-IIK-3

MeToauku onpeneneHus
OCHOBHBIX HEHTPOHHO-
¢busnveckux,
TETIOTEXHUYECKHX U JIP.
napamerpos P

3-I1K-3; V-IIK-3; B-I1K-3

Oprassl peryiupoBaHus 1
aBapuitHOM 3ammThl SAP.

3-I1K-3; V-IIK-3; B-T1K-3

VYpasneHue 3HEpreTH4eCKuM
SP.

3-11K-3; V-I1IK-3; B-T1K-3

Buns! nporpamm
ABTOMAaTUYECKOIO
pEryJIMpOBaHus pEaKTOPOB
Pa3IMYHOIO THIIA.

3-11K-3; V-IIK-3; B-I1K-3

DddekTol peakTuBHOCTH SIP

3-11K-3; V-I1K-3; B-T1K-3

XapaKTEepUCTUKU CTEPIKHEN
Cy3

3-I1K-3; V-IIK-3; B-I1K-3

10.

Kammnanus peakropa.

3-11K-3; V-IIK-3; B-I1K-3

11.

N3meHenne KOHIeHTpaIui 135)

135X e mpu paznuuBbIX pesxuMax
paloThI peakTopa

3-11K-3; V-I1IK-3; B-I1K-3

12.

OcTaHoB peakTopa (IIJIaHOBbIH,
aBapuiHbBIN).

3-T1K-3; V-TIK-3; B-T1K-3

13.

[lenouka aBapuitHOM 3aILUTBHI.

3-T1K-3; V-TIK-3; B-T1K-3

WunuBuayansHoe qOMaImHee
3agadue 1

14.

Kanan aBapuiiHOM 3a1IUTHI.
CtpykTypHasi cxema U MPUHIIHUII
paloTHI.

3-T1K-3; V-IIK-3; B-TIK-3

15.

TpeboBanus k CY3

3-11K-3; V-IIK-3; B-T1K-3

16.

Pacuer cpenneit nimortHocTn
MOTOKA TETIOBBIX
HEUTPOHOB B peakTope 110
MMOBEACHUIO 3aIaca
PEaKTUBHOCTH

3-T1K-3; V-IIK-3; B-TIK-3

17.

ITyck m ocTaHOB peakTopa

3-T1K-3; V-TIK-3; B-TIK-3

18.

Pexumsl padotst P

3-T1K-3; V-TIK-3; B-T1K-3

MHuBuyalbHOE JOMAILIHEE
3a/iaHue 2

ITpoMe:KyTOYHBII KOHTPOJIb

DK3aMeH

3-T1K-3; V-TIK-3; B-T1K-3

DK3aMEeHaIMOHHEBIE
OUJIETHI




2. Onucanne nmoka3areJsieil M KpUTepreB OLEHNBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX ITANaxX UX (opMUPOBaHMS, ONIMCAHNE HIKAJ OIleHUBAHUS
KoneunsiMu pe3yiibTaTaMu OCBOCHUA IIPOrpaMMbl AUCHHUIUIMHBLI SABJISAIOTCA C(i)OpMHpOBaHHBIe KOTHUTHUBHBIC AOCCKPUIITOPLI «3HATH», «KYMCTb)»,

«BIIAJICTh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeAeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS c(hOPMHUPOBAHHOCTH KOMITIETEHIIMN Ha KaXKJIOM dTane: MOPOroBbId, MPOJABUHYTHINA U BHICOKHIA.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LKA/ VI OLEeHKH
OCBOEHMs | IK3aMeHa/3a4yeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uowi komnemenyuil CTyneHT AeMOHCTpUpYET CBOOOAHOE 001aiaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarthb mpobieMy/3agady TEOPETUIECKOTO WIN
MPUKIIAJHOTO XapakTepa Ha OCHOBE U3YYEHHBIX
METO/IOB, IPUEMOB, TEXHOJIOTUH
IIpoaBUHYTBIN [IpumeHeHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uovl komnemenyuti ymMeHuil B Oonee mupokux | CTyIeHT MOKET 10Ka3aTh BIIaJICHHUE B/
cpopmuposansl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npoQecCHOHATBHON coOMpaTh, CUCTEMaTH3UPOBATh, aHATU3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiy, OoibIIeil 0Jel | caMOCTOSTENHPHO HAMIEHHBIX TEOPETHUECKUX
CaMOCTOSITEIbHOCTH U | UCTOYHHMKOB U MJUTIOCTPUPOBATH UMU C/
WHUIIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 75-84 Xoporo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykruBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uovl komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3a4TeHo
OTcyTCcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHSA: KOMIIETEHIIMH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/

Huxe noporosoro

CTyaeHT He B COCTOSTHUU MPOJIEMOHCTPUPOBATh 00JIalaHie KOMITIETCHIIMSIMHU B

CTAHAAPTHBIX CUTYyalludX.

He 3auteno




OneHuBanue pe3yabTaTOB OOYYEHHS CTYACHTOB IO JUCIUIUIMHE OCYIIECTBISETCS II0
pErjJamMeHTy TeKYyIEero KOHTPOJISl U TPOMEKYTOUHOM aTTecTaliy.

Kputepuu oneHuBaHusi KOMIIETEHIIMM Ha Ka)KJIOM ATane M3y4eHUs] AUCIUIUIMHBI IJIs1 KaXIA0ro
BHJIa OLICHOYHOTO cpeacTBa U mpuBoasTcs B 1. 4 dOC. UrtoroBelii ypoBeHb CHOPMHPOBAHHOCTH
KOMIIETEHIIMH MIPU U3YyUYEHUU JUCLUILUIMHBI Oorpeaensercs no taobmnuie. [Ipu sTom cieayer noHUMaTh,
YTO TpaHHIla MEXIy YpPOBHSAMHU [UIsl KOHKPETHBIX pE3yJbTaTOB OCBOCHHUS 0OOpa30BaTeIbHOM
MIPOrpaMMbl MOXKET CMEIIAThCS.

YpoBenb ¢chpopMHUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpome:kyTOUHAs aTTecTANMS
KOMIIeTEeHIIHH
BbICOKH BbICOKHII
BBICOKHUI NpPOOBUHYMbLU 8bICOKUL
BbICOKULL npPOOBUHYMbBILIL
nopo2osylii 8bICOKULL
BbICOKULL nopo2oaulil
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABMHYTBII
NpOOBUHYMbLU Nnopo208blll
Nnopo2oa8wlll NPOOBUHYMbILIL
IIOPOr'OBBIN NOPOrOBbIN MOPOroOBbIN
HIKE TTOPOTOBOTO MOPOroBbIi HUZKe TOPOTr0OBOT0
HHKe IOPOrOBOr0 -

3. MeToauyeckue MaTepuaJibl, ONpeIe/siiolue Mpoue1ypbl OeHUBAHUS 3HAHUIA, YMEHUI,
HABBIKOB MJIH ONbITA eATeJIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHUS KOMIIETEH IIUIA.
PeitTuHroBas orieHKa 3HaHUN SBISETCA MHTETPAIBHBIM MTOKA3aTelIeM KaueCcTBa TEOPETUUECKUX
U TPAaKTUYECKUX 3HAHUW M HABBIKOB CTYJIEHTOB M0 JUCHUIUIMHE W CKJIAJBIBAETCS U3 OIICHOK,
MOJIyYEHHBIX B XOZ€ TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaIUH.
Texkymuit KOHTPOJIb B CEMECTPE MPOBOJIUTCS C IEIbI0 00ECTICUeHUs] CBOCBPEMEHHOM 00paTHOM
CBSI3H, JUISI KOPPEKIMH 00Y4YEeHHUsI, aKTUBHU3AIMH CAMOCTOSITEIbHON pabOThI CTY/ICHTOB.
[IpomexxyTouHast —arrectanusi TpeJHA3HAYe€HA I OOBEKTUBHOTO TOATBEPXKICHUS U
OIICHUBAHMSI TOCTUTHYTHIX PE3YIbTATOB O0YUEHHUS MOCIE 3aBEPIICHUS U3YUCHHS TUCITUTUTUHEIL.
Tekymunii KOHTPOJIb OCYILIECTBIISIETCA JIBA pa3a B CEMECTP:
1 cemectp
KoHTpoJsibHast Touka Ne 1 (M]3 1) v xoHTponbHas Touka Ne 2 (H/]3 2).
2 cemecTp
KoHTpoJibHast Touka Ne 1 (Koesinokeuym) v koutposnbHas Touka Ne 2 (Paboma na mpenascepe).
Pe3ynbpTaThl TEKylIero KOHTPOJsS M MPOMEKYTOUHOM AaTTECTaluu MOABOJATCA IO IIKaje
0aJUTbHO-PEUTHHTOBON CUCTEMBI.

B oxnoM ceccun

Bua xourpoas JTan pedTHHIOBOI cucTeMbl OeHOYHOE bamn
CpeacTBo MunumMyMm Makcumym
Texyummii KontpoJsbHas Touka Ne 1
Na3 1 18 30
KontpoJsbHas Touka Ne 2
NA3 2 18 30
IIpomexyTOUHBIH 3auer
Bonpoc 1 12 20
Bompoc 2 12 20
HUTOTI'O no gucuuninye 60 100




[To oOKOHYaHWY OCBOCHUS AUCIUTLINHBI TIPOBOIUTCS IIPOMEKYTOYHAS aTTECTAIUS B BHJIE
3aueTa(dK3aMeH), 9YTO TO3BOJISET OLIEHUTh COBOKYITHOCTh TPUOOPETEHHBIX B TIPOIECCE 00YUICHHUS
KomreTeHIuiA. [Ipu BeICTaBIICHHMH UTOTOBOM OIICHKH MTPUMEHSETCS 0aJUTbHO-PEHTUHTOBAsI CHCTEMA
OIICHKH PE3YJIbTaTOB O0yUCHHUSI.

3ayer(’K3aMeH) IpeHA3HAYCH IS OIICHKU Pa0OThI 00yYaroIIerocsi B TCYCHNUE BCETO CPOKa
HU3YUCHUA JUCHUIIJIMHBI U IPHU3BAaH BBIABUTH YPOBCHB, IPOYHOCTh U CUCTECMATUYHOCTD IMOJTYYCHHBIX
00y4aromuMCs TEOPETHYECKUX 3HAHUI U YMEHHI TPUBOAUTH IPUMEPHI TPAKTUICCKOTO
UCTIOJIb30BaHUs 3HAHUHN (HAIIpUMED, TIPUMEHSTh UX B PEIICHUU MPAKTHUECKUX 33]1a4), TPUOOPETCHUS
HABBIKOB CaMOCTOSITCIILHON pa6OTBI, Pa3BUTHUA TBOPUCCKOI'O MBIIIIJICHU .

Onenka c(hOpMUPOBAHHOCTH KOMIICTEHIIMI Ha 3aueTe(IK3aMeHe) ISl TeX 00yJarouxcs,
KOTOPBIE IIPOITYCKAJIM 3aHATUSA U HE Yy4aCTBOBAJIU B IIPOBEPKE KOMIIETEHIIMHA BO BpEMsl U3yUEHUs
JVICIIATUTMHBL, TIPOBOJUTCS TIOCIIC UHANBUIYAILHOTO COOECEIOBAHNS C MPETOIaBaTeieM 1o
NPOMYIIEHHBIM HJIM HE YCBOSHHBIM 00YYaIOUIMMCS TEMaM C IOCIEAYIOMIEH OLIEHKOH CaMOCTOATEIBHO
YCBOCHHBIX 3HaHUI Ha 3a4eTe(IK3aMeHe).

4. TunoBbie KOHTPOJIbHBIC 3aI1aHUA WX UHbIC MaTCPHUAJIbI, HEOﬁXOHI/IMbIe AJIF OICHKHU 3HaHHﬁ,
yMel—[Hﬁ, HAaBbIKOB



MHUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3SOBAHUSA POCCUNCKOW ®EJEPAIIUU
®EJEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YYPEXEHHUE BBICIIETO OBPA3OBAHNUS

«HauwmoHanbpHB W HccnengoBaTedAbCKUNA SAEepHBH yHuBepcuretr « MUDU »
OOHMHCKNI HHCTUTYT ATOMHOM JHEPTreTHKH —

¢wman GeneparIbHOro rocy1apCcTBEHHOTO0 aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEIKICHHUS BBICIIIETO 00pa30BaHUs
«HanuonanbsHBIN HcclieqoBaTeNbCKUM sAepHbINA yHUBEpcUTET « MU DI »

(MATD HUSTY MUDN)

Otnenenne Anepuoit @uzuku u Texnonoruit

Bonpocsl 115 3a4era

0 JTUCIUTUIMHE ABTOMATH3MPOBAaHHAS CHCTEMA YIPABJICHHS TEXHOJIOTUICCKIM
POIIECCOM

(HaMMEHOBAaHUE TUCITUTUINHBI)

L

VYupasnenue AP, nponnenue komnanuu P, ucnons3ys 3¢ (PpexTsl peakTHBHOCTH.

«Honnas smay. I'paduk M3MEHEHHs 3amaca PeakTHBHOCTH.

3. ADC xak o0bekT ynpasieHus. Pexumbl pabotel ADC. OCHOBHBIEC peryIHpyeMbIe
TEXHOJIOTHYECKHE MapaMeTPhl SHEPTO0I0Ka.

4. Snepno-¢pusnueckuii KOHTpoiab HAa ADC. AKTUBHAS 30HA pEAKTOpa KaK OOBEKT

KOHTPOJIS.

Termno-rexHnuecknii KOHTpoJab Ha ADC.

TpeboBanus k CY3 (HopmaTuBHas 1OKyMEHTaLus).

TexHOMOrn4ecKkui paauamoHHbId KOHTpob Ha ADC.

HucrannnonHoe ynpasienne Ha ADC.

. IloBeneHue 3amaca peakTUBHOCTH PEAaKTOpa MPH Pa3INuHbIX PeKUMax paObOThI.

10 BriBon AP B KpUTHYECKOE COCTOSIHUE.

11. ABapuiiBas 3ammuta BBOP, PEBMK.

12.Perynupyomire opraibl 1 UCTIOTHUTEIbHbIE MeXaHn3Mbl CY 3.

13.Kanan aBapuiiHol 3amuThl. ABapuiinas 3amura BBOP.

14. Anroputm pabotsl ctepkueit AP. [Togbem MoIHOCTH peakTopa.

15.Kanan aBapuiinoii 3amuthl. CTpyKTypHasi cXeMa U MPUHIUI paOOThI.

16.ABToMatudeckoe perynuposanue SIP. Buns! perynuposanus BBOP, BH, PEBMK

17.nTerpanbHble XapakTepucTuku crepxaeit CY 3.

18.1lemouka aBapwuiiHO#i 3amuThl. O61Me mpuHIUIEI. OCHOBHBIC CUTHAIBI A3.

19.UnTepdepenius crepxkuei CY3.

20.Crnioco6n1 kanubpoBku crepxkuen CY3.

21. ABromatunueckoe peryiaupoBanue nuranus [1I" u BC. @ynknuonanpHas cxema Tpex-
VMITYJIbCHOTO PEryJIsiTOpa YPOBHS.

22.2ddexTsl peaktuBHOCTH SP.

23.Kammnanus peakTopa. [IBIKeHHE TOIUIMBA B PEaKTOpe.

24 V3menenue xkonnenTpauii 21, 1Xe, npu pasnuuneix pexumax paboTsl peakTopa.

25.I1oBeieHue 3amaca peakTUBHOCTH PEaKTOpa MPH Pa3INuHbIX PeKUMax paboThlI.

26.Tuddepennmanbubie Xxapakrepuctuku crepxaeit CY3.
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Kputepun oneHuBaHus KOMIeTeHIU (pe3yJIbTaTOB):
B kpuTepun OICHKU 3HAHUH 110 3a4ETy BXOIAT:
1.ypoBeHb OCBOCHUS CTYJCHTOM MaTepuaia, MpeIyCMOTPECHHOTO y4eOHON IPOTrpaMMOii;
2. MOJIHOTA | MTPABWIIBHOCTh OTBETA, CTEIICHh OCO3HAHHOCTH, ITOHUMAHUS U3y4EHHOTO;
3. 000CHOBAHHOCTb, YETKOCTh, KPATKOCTh U3JI0’KEHUSI OTBETA;
4. OTBETHI HA JIONIOJHUTEIILHBIC BOITPOCHI.

Onucanue MKAJbI OICHUBAHUSA

Ouenka Kpurepum oueHkn

OT1inyHo CTyIIeHT NOJKEH:

36-40 - MPOJAEMOHCTPUPOBATh TITyOOKOE U IPOYHOE YCBOCHUE 3HAHUH
IPOTPaMMHOTO MaTepuaa;
- NCYEPIIBIBAIOIIIE, TTOCIIEA0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOHHO
U3JI0KHUTh TEOPETUICCKUI MaTepHal;
- IPaBUJILHO (POPMYJIMPOBATH ONIPEICIICHHSI,
- IPOJIGMOHCTPHUPOBATH YMEHHSI CAMOCTOSTEIILHON PabOoThI ¢
JIUTEPaTypou;
- YMETh CJIeJIaTh BBIBOJIBI 110 M3JIATAEMOMY MaTepuay.

Xoporio CTyneHT JOMKeH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHNE TIPOTPAMMHOTO
Marepuaa,
- IPOJICMOHCTPUPOBATH 3HAHKE OCHOBHBIX TEOPETUUCCKHUX ITOHSITHH;
JIOCTAaTOYHO MOCIIE0BATEILHO, TPAMOTHO H JIOTHYECKH CTPOIHO
u3JaraTh MaTepuall;
- IPOAEMOHCTPHUPOBATH YMEHHE OPUEHTUPOBATHLCS B JIUTEPATYPE;
- YMETh ClIeNaTh JI0CTaTOYHO 0OOCHOBAHHBIE BBIBOIBI IO U3J1araeMoOMy
MarepHany.

Y 10BIE€TBOPUTENIBHO CTyneHT JOoJKeH:

25-29 - IPOAEMOHCTPUPOBATH 00IIlee 3HAHUE U3yYaeMOT0 MaTepuana;
- IOKa3aTh o0lIiee Bia/IeHHe MOHATUITHBIM aIlapaToM AUCHUIUINHBL;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOU M3IaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOTPAMMOH yueOHYIO
JUTEPATypy.

HeynoBnerBoputenbHo | CTyI€HT 1EMOHCTPUPYET:

24 1 MeHbIIIE

- HE3HaHWE 3HAYUTEIbLHOM YacTH IpOTrpaMMHOT'O MaTCpHualia;
- HE BJIaICHUE MOHATUNHBIM arnrapaTomM JUCHUIIINHBI,
- CYHICCTBCHHBIC OIIMOKHU IIPpU U3JIOKCHUHN y‘-IC6H01"O MaTtcpualia;

- HCYMCHHC CTPOUTH OTBCT B COOTBETCTBUU CO CTPYKTypOﬁ
H3J1aracMoro BOIIpoca,

- HCYMCHMHC J€J1aTh BBIBOJIbI 110 U3JIaracMoOMy MaTepualy.




MHUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3OBAHUSA POCCUUCKOW ®EJIEPAIIUU
®EJEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YYPEXEHHUE BBICIIETO OBPA3OBAHNUS

«HauwmoHanbpHB W HccnengoBaTedAbCKUNA SAEepHBH yHuBepcuretr « MUDU »
OOHMHCKNI HHCTUTYT ATOMHOM JHEPTreTHKH —

¢bwman GeneparbHOro rocy1apCTBEHHOI0 aBTOHOMHOTO 00Pa30BaTEIFHOTO YUPEKICHHS BBICIIIET0 00pa30BaHuUs
«HanuonanbsHBIN HcclieqoBaTeNbCKUM sAepHbINA yHUBEpcUTET « MU DI »

(MATD HUSTY MUDN)

Otnenenue Snepnont @uszuku u TexHomorui

KoMIuiekT HHAMBHUAYAJBbHBIX JOMAINHUX 3a1aHui Nel

110 AMCHMUILIMHE ABTOMaTI/ISI/IpOBaHHaH CUCTCMaA YIIPABJICHUS TCXHOJIOINYCCKHUM
IIponcccoM

(HaMMEHOBaHUE JMCLMIUIHEIL)

3aganue:

Kanu6poska crepxua AP (MeTof pa3roHa)
1. TlocTpoeHue KpuBOM OOpPATHBIX YacOB

I=0.001(cexk.) — BpeMsi )KU3HU MTHOBEHHBIX HEUTPOHOB,

Peit-=0.7(%) — abhexTrBHAS T0JIs 3ama3/bIBAIOIIMX HEUTPOHOB;

2. OHpCIICJII/IM MCPHUOAbI YABOCHHA MOIIMHOCTH ITIPHU PA3HBIX ITOJIOXKCHHUAX CTCPIKHA
AP.

3. IlocTponM HHTErpaibHYIO XapaKTEPUCTHKY.
4. Tloctpoum nuddepeHralIbHYI0 XapaKTEPUCTHUKY.

Bapuanr 1
(mm) | T(cek) | T(cek) | T(cex) | T(cek) | T(cek) | T(cex) | T(cex) | T(cek) | T(cek)
AP 30 40 50 60 70 80 100 120 140
400 0 0 0 0 0 0 0 0 0
340 0 14 25 34 41 48 59 67 75
270 0 12 22 30 37 43 52 60 68
200 0 19 35 47 58 68 83 96 106
0 0 15 29 38 47 55 67 /8 86

Bapuant 2

Kpurepun oneHuBanus KoMnereHUni (pe3yJbTaToB):
Kpurepun ouneHku:
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— YpOBEHb OCBOEHUS 00YJaIOIMMCs MaTepraa, pelycCMOTPEHHOTO Y4eOHOH POrpaMMOoii;

— yMeHHEe 00y4aroIIerocs HCroJib30BaTh TEOPETUYECKIE 3HAHUS MPH BHITIOTHEHUH 3a/1aHUM U 33/1a4;

- OGOCHOB&HHOCTB, YCTKOCTb, KPAaTKOCTh U3JIOKCHUA OTBCTA.

Onucanue MKAJbI OICHUBAHUSA:

25-30 0aJ110B CTABUTCS, ECIIU:

— 3ajaHue PEIICHO MPABHIIBHO;

— OTBET MMOKa3bIBaCT MIOHUMAHUE MaTEPHAa;

— o0y4Jaronuiicss MokeT 000CHOBATh CBOM CYKJCHHS, IPUMEHHUTD 3HAHUS HA MPAKTHKE.
21-30 craButcs, eciu:

— 3aj1aHue peeHo MPaBUIbHO C HE3HAYUTEIbHBIMU TIOIIPABKaMH;

— IIPU OTBETE JAOMYCKAIOTCS OMIMOKH, 3AMHUHKH, KOTOPBIE 00YUYaIOLINIACs B COCTOSIHUU UCIIPABUTH
CaMOCTOSATEINIBHO IIPU HABOASAILMX BOIIPOCAX;

— 00y4YarOIIUiiCs 3aTPYAHSIETCS C OTBETaMH Ha 1-2 OMOIHUTEIBHBIX BOIIPOCA.
15-20 craButcs, eciu:

— Bxope penienus 3a1anus ObuIa JOMYIICHA OMIHOKA;

— MaTepHall U3JIaraeTcs HEIoCIe0BaTEIbHO;

—00y4YaroIUICs He MOXKET IPUMEHHUTh TEOPETUYCCKHUE 3HAHKS Ha TIPAKTHKE;
—Ha 50% ONOJIHUTEILHBIX BOIPOCOB JIaHBI HEBEPHBIC OTBETHI.

0-15 3amanue Bo3BpaiiaeTcss 00y4aroemMycs JUist epeaeabIBaHus

11



MHUHUCTEPCTBO HAVKHW U BBICIHIETO OBPA3OBAHUSA POCCUUCKOU ®EJIEPAIIUU
®EJEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YYPEXEHHUE BBICIIETO OBPA3OBAHNUS

«HauwmoHanbpHB W HccnengoBaTedAbCKUNA SAEepHBH yHuBepcuretr « MUDU »

OOHMHCKNI HHCTUTYT ATOMHOM JHEPTreTHKH —

¢wman GeneparbHOro rocy1apCTBEHHOI0 aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHS BBICIIIETO 00pa30BaHuUs
«HanuonanbsHBIN HcclieqoBaTeNbCKUM sAepHbINA yHUBEpcUTET « MU DI »

(MATD HUSTY MUDN)

Otnenenue Snepnont @uszuku u TexHomorui

KoMIuiekT HHAMBUAYAJbHBIX JOMAIIIHUX 3aJaHui Ne2

10 TUCLUIIJINHE ABTOMaTI/IBI/IPOBaHHaH CUCTEMA YIIPABJICHHUA TCXHOJIOIMYCCKHUM
Hp OHCC COM (HaMMEHOBaHUE AUCLUILIMHBI)

3anaHus:

1.KanubpoBka ctepxkHsi PP mMeTomoM nepekommeHcaimm.
[TocTpouM MHTETPaANBHYIO XapaKTEPUCTHKY .

2. Kaimmbpogka crepknst PP-1 (mo PP-3).

OnpenenuM peakTUBHOCTb, BHOCUMYIO cTepkHeM PP-3
[TocTpouM MHTErpaNbHYIO XapaKTEPUCTUKY J1s cTepkHsa PP-1.
[Toctpoenue auddepeHimanbHON KpUBOM 11 ctepkHs PP-1.
3.KamubOposka ctepxkust AP (o PP-3).

OmnpenenuM peakTUBHOCTb, BHOCUMYIO cTepKHeM PP-3.
[TocTpouM MHTErpaNbHYIO XapaKTEPUCTUKY IS cTepkHs PP-1.

[Toctpoenue nuddepeHnmanbHON KpUBOM i crepkust PP-1
Bapuanr 1

Humezpanvnuvie xapaxmepucmuxu cmepiicus PP-3
L (mm) | PP-3 | L(mm) | PP-3 | L (mm) | PP-3
0 0 300 0,47 560 1,26
50 0,01 310 0,51 570 1,28
60 0,01 320 0,54 580 1,3
70 0,02 330 0,57 590 1,32
80 0,02 340 0,61 600 1,34
90 0,02 350 0,64 610 1,35
100 0,03 360 0,68 620 1,35
110 0,04 370 0,71 630 1,36
120 0,05 380 0,74 640 1,36
130 0,06 390 0,78 650 1,37
140 0,07 400 0,81
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150 0,08 410 0,84
160 0,1 420 0,89
170 0,12 430 0,91
180 0,14 440 0,94
190 0,16 450 0,98
200 0,18 460 1,01
210 0,21 470 1,01
220 0,23 480 1,04
230 0,26 490 1,08
240 0,28 500 1,11
250 0,31 510 1,14
260 0,35 520 1,16
270 0,38 530 1,19
280 0,41 540 1,21
290 0,44 550 1,24

Kanuopoexa cmepowcna PP-1(no PP-3)

PP-1 | PP-2 | AP | PP-3
650 446 260 180
600 446 260 186
550 446 260 200
500 446 260 222
450 446 260 249
400 446 260 282
350 446 260 315
300 446 260 347
250 446 260 377
200 446 260 403
150 446 260 422
100 446 260 434
50 446 260 440

0 446 260 442

Kpurepun oneHuBanus KomnereHuui (pe3yJibTaToB):

Kpurepun oneHku:

— YPOBCHBb OCBOCHUA 06yqa10m1/1Mc;1 Marepuaia, IpeaAyCMOTPCHHOT' O y‘-IC6HOI71 nporpaMMoﬁ;

— YMCHUC 06yqa101uer0c51 HCIOJIb30BATh TCOPCTHUYCCKUC 3HAHUS ITPU BLIIIOJIHCHUU 3aJlaHuM U 3ajJa4d,

- O6OCHOBaHHOCTB, YCTKOCTb, KPATKOCTH U3JIOKCHUA OTBCTA.
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OnucaHmne MKAJIbI ONEHHBAHNUS
25-30 6a/110B CTaBUTCS, €CIIU:
— 3aanue penieHo NpaBUIbHO;
— OTBET IOKa3bIBaCT IOHUMAHUE MaTEepHaa;
— o0y4Jaronuiicss MokeT 000CHOBATh CBOM CYKICHHS, IPUMEHHUTD 3HAHUS HA TPAKTHKE.
21-30 craButcs, eciu:
— 3aiaHne PerIeHo MPaBUIbHO C HE3HAYUTEIILHBIMU TTOIPABKAMMU;

— IIPU OTBETE JOMYCKAIOTCS OMIMOKH, 3aMHUHKH, KOTOPbIe 00YUYaIOIIMIACs B COCTOSIHUU UCIIPABUTH
CaMOCTOATENIBHO IIPU HABOJSILMX BOIIPOCAX;

— 00y4JaroNuiics 3aTpyAHAETCS C OTBETaMH Ha 1-2 JOMOIHUTEIBHBIX BOIIPOCA.
15-20 craBurcs, eciu:

— Bxoze pemenus 3aganus Obuia JOMyIIEHA OMIHOKA;

— MaTepHaj U3JIaraeTcsi HemocCIe10BaTENIbHO;

—00yYaroImuics He MOXET PUMEHHUTh TEOPETUUECKHUE 3HAHHS Ha TPAKTHKE;
—Ha 50% ONOJHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

0-15 3apmanue Bo3BpamaeTcs: 00yJaromeMycs IS TepeIeIbIBaHus.
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MHUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3OBAHUSA POCCUUCKON ®EJEPAIIUU
®EJEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YYPEXEHHUE BBICIIETO OBPA3OBAHNUS

«HauwmoHanbHB W UCCHNEenOBAaTEAbCKUNA SAEPHBHA YyHUBEPCHUTET

OOHMHCKNI HHCTUTYT ATOMHOM JHEPTreTHKH —

«MHUDU »

(bI/IJ'II/IaJ'I q)eaepanbﬁoro rocyaapCTBEHHOI0O aBTOHOMHOT'O 06pa30BaTeJ'H)HOFO YUpECKACHUA BBICHICTO 06pa30BaH1/1>1

«HanuonanbsHBIN HcclieqoBaTeNbCKUM sAepHbINA yHUBEpcUTET « MU DI »

(MATD HUSTY MUDN)

Otnenenue Snepnont @usuku u TexHomorui

Bonpocsl Ha KOJVIOKBHYM

110 JMCLUIIIIMHE ABTOMaTI/I3I/Ip0BaHHa}I CUCTEMaA YIIPABJICHUA TCXHOJOIMYCCKHUM

Hp OLIECCOM (HaMMEHOBaHUE AUCLUILIMHBI)
[TpuHLMIIBI paOOTHI OCHOBHOTO 00OpynoBaHus I KOHTypa.
[TpuHLMIIBEI pabOTH OCHOBHOTO 000pynoBaHus Il koHTYypa.
CxeMa ynpaBIIMIOIIMX BO3IEUCTBUIM U POJIb OOPATHBIX CBSI3EH.

e

VYpaBHeHue OallaHca Nepeadn Teria OT TOIUIMBA K TEIIOHOCUTENIO |

KOHTYypa. YpaBHEHUE OalaHca Mepeaady Teria TEIIOHOCUTENIEM OT

peaxkTopa K maporeHeparopy.

5. YpaBHenue 6ananca nepenaun remia B [1I" ot Temonocurens I kKoHTypy K

Boae-napy Il xonTypa.
6. YpaBHeHue OanaHca SHEPrUH B TYpOMHE M KOHIEHCATOPE.

7. YpaBHeHue OanaHca rnepegaqyu SHEPTUH OT TYPOUHBI K T€HEepaTopy.
8. Pomb monoxuTenbHOro napoBoro 3g¢ekra peakTUBHOCTU B PA3BUTHH

aBapuu Ha peaktope PEMK HADC.
9. Manas teus | KoHTYpA.
10.bonpmras Teus | koHTYpA.
11.T'uapoakKyMyIHpYyIOLIUE EMKOCTH.
12.CrpunkiepHas cucTemMa.
13.06ecmneuenne snekTpocHabx)eHus npu odectounBanun ADC.

Kpurepun oneHuBanus KoMneTeHUni (pe3yJbTaToB):
Ha xosnoxBuyme 3a1aeTcsi BOIpocC.
8-10 GayIoB 32 OTBET HA BONPOC BHICTABIIAETCS CTY/IEHTY, KOTOPBIM:

- BlIaJieeT METOJ0JI0TUEl TaHHO JAUCHUIUINHBI, 3HACT ONIPCACIICHHUA OCHOBHBIX HOHHTHﬁ;

- IOJTHO PACKPBIBAET COJIEP’KaHHE TEOPETUUECKUX BOIIPOCOB OMUIIETA;
- YMEET yBs3aTh TEOPUIO U MIPAKTUKY TP PEIICHUHU 3a]1a4.
5-7 6aIoB 3a OTBET Ha BOIIPOC BBICTABIISAETCS CTYIEHTY, KOTOPBIM:

- C,Z[CJ'IaJ'I BCC, YTO Tpe6yeTc;1 IJIg MMOJIYYCHHA OLICHKU «OTJIIMYHO», OAHAKO IIPU 3TOM HOOIYCTUJII
HE3HAYUTCIIBHBIC HCTOYHOCTH IIPH M3JIOXKCHHUHN MAaTCpHalia, HC HMCKaXXarolnue COACPKAHUC OTBETaA I10

CYIIECTBY BOIpOCa.
1-4 GaoB 3a OTBET Ha BOIIPOC BBICTABIISCTCS CTYJCHTY, KOTOPBIIL:
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- BJIaJICET METOI0JIOTHEN JAHHON AUCLUILIMHBI, 3HAET ONPEIEICHNS OCHOBHBIX ITOHITHIA;
- PaCKpBIBAET COAEPKAHUE HE BCEX TEOPETUYECKUX BOIIPOCOB

- HE BCETJla YMEET YBsI3aTh TEOPUIO U IIPAKTUKY IIPU PELICHUN 3a]1a4;

0 6as110B 32 OTBET Ha BOIIPOC BHICTABIIAETCS CTYIEHTY, KOTOPBI:

- “MeeT MpoOenbl B 3HAHMSIX OCHOBHOTO YYeOHOTO Marepuaia Mo IUCHUIUIMHE, HE MOXET JaTh
YETKOT'O ONPEICIICHUS OCHOBHBIX MTOHSATHH;

- HE MOXET YCIICUIHO IMPOJOJDKATh JajbHEiIIee oOydueHHe B CBS3M C HEJOCTATOYHBIM OO0BEMOM
3HAaHUU

OnucaHue MKAJIbI OEHNBAHUS:
5-10 KOJIJIOKBUYM, CUMTAETCS CIAaHHBIM

0-4 crymenty 3amaercs Apyroi BOpoc, Ipu OTBETE Ha KOTOPBIA BBOAUTCS Kodddumument 0,8 k
MIOJIyYCHHOMY pe3yJIbTaTy OTBETA
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MHUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3OBAHUSA POCCUUCKON ®EJEPAIIUU
®EJEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YYPEXJEHUE BBICIIEFO OBPA30OBAHUS

«HauwmoHanbpHB W HccnengoBaTedAbCKUNA SAEepHBH yHuBepcuretr « MUDU »
OOHMHCKNI HHCTUTYT ATOMHOM JHEPTreTHKH —

¢wman deneparbHOro rocy1apCcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEIKICHUS BBICIIETO 00pa30BaHHUs
«HanuonanbsHBIN HccienoBaTeNbCKUil AepHbld yHUBepcuTeT «MU DU »

(MATD HUSTY MUDN)

Otnenenue Snepnont @usuku u TexHomorui

3aganus 1Jd padoThl HA TPEeHaMxepe

o quciuiuinie ABTOMaTU3MPOBAHHASI CUCTEMA YIIPABICHUS TEXHOJIOTHUECKUM
MPOLIECCOM
3amanne Ne 1.
Onpeoenenue Kpumuuecko20 noa0MCeHUs 0eCAMOol ZPYnnvl HOI0WAIOUWUX CIEPHCHENl MEeNO0OM
IKCIMPAnonayuu Kpueoii 00pamHuo20 YMHONCeHUA

B ,HaHHOﬁ pa60Te HCIOJIB3YCTCA CIICAYIOIEEC COOTHOIICHNE, CBA3BIBAOIICC MOIITHOCTD U

N
N — ucm

KO3 PHUIHMEHT Pa3MHOKEHHUS TOAKPUTHIECKOTO PEaKTOpa: 1-K
eff

rae N — MotHOCTE peakTopa, a Nycr — YHCII0 HEHTPOHOB, HCITYCKAEMBIX HCTOYHUKOM 33 BPEMST )KU3HH
oxuoro nokonenus. Eciu Ker(h) munetino pactér ¢ pocrom h, to 3aBucumocts N(0)/N(h) crabunbhas.
I10 1a€T HaM BO3MOXKHOCTb, dKcTpanonupys 3aBucumMoctb N(0)/N(h) no nepeceuenus ¢ ocbro
abcruce, MoayduTh TpenoiaraeMoe 3HaueHne N, mpu KOTOpOM peakTop CTaHET KPUTHUECKUM.

B ucxonnom cocrossHuu peaktop Haxoautcss Ha MOIHOCTH 7?77 % Nuow B TOJAKPUTHUECKOM
cocrosiHuu. B xone pabotsl crepxuu 10-i rpynmnsl BeiBogsATcs ¢ marom 10%. Ilocne ycranoBneHus
CTAI[MOHAPHOT'0 YPOBHS MOIIHOCTH Ha rpaduke otknaasiBatores Bemmarabl N(0)/N(h). TTocie BeiBOIa
crepxkHert 10 50% Hy)HO MOJTYyYUTh IKCTPANIOIMPOBAHHOE 3HAUEHNUE KPUTUUYECKOTO MOJIO0KEHUS
CTEp>KHEH M CPAaBHUTH €ro0 C SKCIEPHUMEHTAIbHBIM.

H’ % N(h) NO H3KCTp, %
N(h)

10

20

30

40

gl (b |wiN |- |O

50

3amanme Ne 2.
Onpeodenenue Kpumumuueckoi KOHYEeHmMpayuu 60pHO20 NO2IOMUMeIs MEMO0OM
IKCMPANOAAYUU KPUBOUL 0OPAMHO20 YMHOIHCCHUA.

I/ICHOJ'IL3YIOH_II/ICC}I B HaHHOﬁ pa60Te COOTHOIICHHA aHAJIOTMYHBI 3aJaHUIO N‘_)l, HO B Ka4€CTBC
cpeacTBa BOSHGﬁCTBI/ISI Ha PCaKTUBHOCTH BBICTYITACT KOHUOCHTpPAUA 60pHOI\/'I KHCJIOTHI.

B ucxoonom cocmosmuu peaktop Haxoautcs Ha ??7?7 % Nuow B momgkputuke. M3menss
KOHIeHTpanuio morjotutens ¢ marom 0,005 rp/kr, 3amuchiBaeM 3HA4Y€HHWE MOITHOCTH TIOCTE
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okoH4aHus nepexonHoro mpouecca u orHomeHue N(Cho)/N(Cp). M3mepeHust mpojgoinkaeM, Mmoka
N(Cno)/N(Cb) e cranet menbiie 0,5. ITociae 3TOro Hy)KHO MOIYYUTH SKCTPAMOJUPOBAHHOE 3HAYCHUE
KPUTHYECKON KOHLIEHTPALMU U CPABHUTH €€ C DKCIIEPUMEHTAIbHOU

0
1
2

3aganne Ne3.

H3zmepenue omuoCUmMENbHOU XAPAKMEPUCMUKU 5-11 2PYRRbL  PezyIupylioumjux cmeprxcHeil 6
NOOKPUMUYECKOM COCIOAHUU PeaKmopa.

OTHOCHTENBHON XapaKTEPUCTUKON HA3bIBACTCS 3aBUCHMOCTh OTHOIICHHUS PEAaKTUBHOCTH,
BHECEHHOW B PEAKTOp BBIBOJOM U3 HETO YaCTU CTEPKHS, K PEAKTUBHOCTU, BHECEHHON B PEAKTOP MPU
MOJIHOM BBIBOJIE CTEPKHS, OT BBICOTHI MOABEMA CTEPHKHSI.

ucm

ITpn nmocTpoeHnH XapaKTEPHCTUKH MCIOIb3yeTCs cileayromiee cooTHomenne: N, = , Tne No —
0

HavdaJibHasg MOIIHOCTb P€aKTOpa, Nyer — MOINHOCTh HCTOYHUKA, AKO - UCXOJHasA IMOAKPUTHYIHOCTD. I[J'IH

ucm

—tm __ rne AK(z)- BHecEHHAss peaKTHBHOCTh
AK — AK(2)

IPOU3BOJILHOTO TIOJIOKEHUsT cTepxkHer: N(z) =

P NOABEME CTCPKHA Ha BBICOTY Z.

N, _Ak=Ak() _ 1- Ak() . JI1 MOTHATBIX CTEPIKHEM: Ak(L00) =1- N, ,
N(z) Ak, Ak, Ak, N (100)
pabouee COOTHOIICHUE.
Hcxoonoe cocmosnue — peakTop B MOJKPUTHYECKOM COCTOSHUHM Ha HU3KOM YPOBHE MOIIHOCTH. 5-10
Ipyniy BbIBOAMM U3 peakTopa ¢ marom 5% Ha nepBbix 20% u Ha nocnegaux 10% Boicotel. Ha
ocTalbHOM yuacTke ¢ marom 10%. OnpenenauTs 4Mcao TUHEHHBIX TPOLIEHTOB.

OTCHOZIa TOJIy4aceM

N,

N 1-Ne
z N() No 1-—  —RE

N (z) N@)  *waso

0
5
10
15
20
30
40
50
60
70
80
85
90
95
100

3apanue Ned.

H3mepenue omnocumensvhoii xapakmepucmuku 5-i 2pynnul RO210WArOWUX CmepPHCcHell 8
KPpUMUYECKOM COCHOAHUN PEAKMOopa Memoo0OM nepeKOMneHcauuu Ha OOPHLLIL NO2I0OMUmMenb.
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B nannoit pabote A onpezeneHust OTHOCUTEIbHOM 3()()EeKTUBHOCTH Pa3IMYHBIX YyYaCTKOB
CTepKHEH M3MEHSIIOCHh KOJIMUECTBO OOPHOM KHCIIOTHI, HEOOXOANMOM YTOOBI CKOMIICHCHPOBAThH
BHECEHHYIO CTEPKHEM PEaKTUBHOCTb. ECIIH MPeanonaokKuTh, 4YTO PEaKTUBHOCTh PEAKTOpa JIMHEHHO
3aBUCHT OT KOHIIEHTpAIUu OOPHOM KHUCIIOTHI, TO OTHOIIEHHE 3(h()EKTUBHOCTH Y4acTKa CTEPIKHS K
3¢ (HEKTUBHOCTH BCETO CTEPIKHS OyJIET paBHA OTHOIICHHUIO KOJIMYECTBA OOPHOU KHCIIOTHI,
HEOoOXOAMMOM /7Sl KOMITEHCAINH y4acTKa, K KOJIMYECTBY OOPHOM KUCIIOTHI, HEOOXOAUMOH ISt
KOMIICHCAIIH BCETO CTEPKHSI.

Hcxoonoe cocmosnue — peakTop Ha HU3KOM YPOBHE MOIIHOCTH, BBIBEJCH B KPUTHUECKOE
COCTOSIHHE C ITOMOIIbI0 OOpHON KHUCIOTHI. CTEp’KHH BBIBOJATCS M3 PEaKTOpa C TAKUM K€ MIaroM, Kak
U B mpenbiaymei pabore. Ilocime dero peakrop BBIBOJUTCA B KPUTHUECKOE COCTOSIHHE OOPHBIM
noraorureneM. OnpesenuTh YUCII0 JIMHEHHBIX POLIEHTOB.

G -Cr(0)

Z.% Co®, r/kr Cp-Cp(0), r/xr Gy (100) - Cy7(0)
0
5

3amanne Ne5.
Onpeoenenue abconomuoil Ihpghekmusnocmu 5-i 2pynnvt NO2I0WAIOWUX CIEPIHCHET
Hns omnpenenenuss 3¢(EKTUBHOCTH  OPTaHOB PETyIMPOBAHHUS B JAaHHOW paboTe HCIONb3yeTCs

| Pees
GopMyna OOpaTHEIX 4YacoB: L= +> ——"——_ e |- Bpems JKM3HM MIHOBEHHBIX
T *kye ‘TL1+A4*T

HEUTPOHOB, T — YCTaHOBHBILMICS NEpUOJ pa3roHa peaktopa, f; - apdextuBHas mons |- rpynmsi
3ara3pIBAIONINX HEHTPOHOB, A; - MOCTOsHHAs pacnazaa |-if rpymmbl 3ama3ApIBAIOIIUX HEUTPOHOB.

3aBucumocth p(T) 3amaércst TaOIUYHO.

To, c 21,7 41,5 55,4 69,3 139
o, $ 0,194 0,147 0,119 0,1 0,0557

0,16
0,155
0,15
0,145 q
0,14 N
0,135 AN
0,13
0,125
0,12
0,115 Bad
0,11 =
0,105 |
0.1 L
0,095 S
0,09 N
0,085
0,08

p4

30 35 40 45 50 55 60 65 70 75 80

Hcxoonoe cocmosnue — cTepHU 5-M1 rpynmnbl BeiBeneHbl Ha 50%, peakTop BBIBEICH B
KPUTHYECKOE COCTOsIHHMEe Oopom. Jlaslee C TIOMOIIBIO 5-H TPyNIBI pEakTOp BBIBOJWUTCS B
HajkpuTHueckoe cocrosHue ( p=+0,001 ), 3amuceiBaeM HayaJbHOE 3HAYEHHWE MOUIHOCTH U

OTMEYAEM MOMEHTBI BPEMEHH, B KOTOpbIE MOIIHOCTH YyzABamBaercs. [lo 3TUM naHHBIM mosydaem
NepuoJl pa3roHa peakropa. VICTOUHMKOM NOTpEIIHOCTEH, KOTOPbI HEOOXOIUMO YUeCTb, SIBISETCS
BKJIQJ] 3ala3[blBalOIIMX HEHTPOHOB HAa HAYaJIbHOM YYacTKE pa3roHa M MOIIHOCTHON 3(deKT
PEaKTUBHOCTH B KOHIIE. Pa3roH peakTopa mpoaoipKaeTces A0 TeX IOp, IT0KAa BBEAEHHAS PEaKTUBHOCTb
He OyleT CKOMIEHCHpOBaHa TeMmIlepaTypHbIM 3¢¢ekToM peakTUBHOCTH. [lo BennumHe cpenneit
TeMIIepaTypbl ONpeAessieM BeTHUnHY 3Toro 3ddekra.
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N, %N:on t+??min T2, c
0,001 0:7? -
0,002
0,004

Ap
AR(X — 50%)
Bec Bcero crepiHs onpesensercs Kak 3GpQeKTHBHOCTb OJHOTO MPOLEHTA, YMHOKEHHOTO HA YMCIIO
nuHelHbIX npouentos. Ap = Ap(1%)*??7?

Tep=777c; Ap =u3 Tabmuusl £ pp; Ap(1%) =

Jlo pasrona peakropa: Ts=Tuu=2?? °C , Tp=22? °C
ocne pasrona: Tux=??? °C Tuu=??? °C Tep=2?? °C AT,=2?? °C

_AP s B
T AT °c
3aganue Ne6.

H3mepenue ckopocmu 6600a peakmopa 6 0OHYI0 AMY.

B mpomecce paboThl peakTopa B HeM Hakaruuarotca msotomsl 1'% u Xe!®, Konnenrpamus
NEepBOTO M3 HUX pacTET O TeX IOp, MOKa CKOPOCTh OOpa30BaHMS HE CTAHET pPaBHA CKOPOCTU €ro
pachaja, ¥ JMHEHHO 3aBUCHT OT MOTOKA HelTpoHoB. Konnentparus Xe'*® mpu Gomnbmx 3HaueHusX
HEHTPOHHOTO MOTOKA TIEPECTAET OT HETO 3aBHCETh, T.K. Xe'® nmeer ouens GombImoe ceueHne 3axpara
HeHTpoHOB. Eciii MOLITHOCTB peakTopa 1nociie AIUTeIbHON paboThl ¢ OOIBIINM HEUTPOHHBIM OTOKOM
nagaer g0 myaa, Xe'® u3 peaxtopa mpakTHueckm TIpecTaeT mcye3aTh, a OOPa3OBAHUE €rO
npekpamaercs, T.K. |*° nakannupaercs 3a Bpems paGoThl. PeakTop HauMHAET TEPATh PEAKTHBHOCTD.
CKopocTb IOTEpU PEaKTUBHOCTH MBI U3MEPSIEM B 3TOI padoTe.

U3 ucxoonozo cocmosnusa peakTop, paboTaBIIMil HAa HOMHUHAJIBLHONW MOIIHOCTH, MEPEBOAUTCS
Ha MOULIHOCTh OJIM3Kyl0 K Hymto. [locie 3Toro ¢ nmepuogu4HOCTBIO 5-8 MHUHYT 3amuchiBatoTcs 4
3HAYEHUsl KPUTUYECKON KOHLEHTpALMU MOTJIOTUTENS, KOTOpasi CHHKaeTcsa Bo BpeMeHH. 1o rpaduky

C N
AC, (t) HaxomuTCs MPOM3BOIHASL PR YMHOXUB €€ Ha @« TMOIYy4YUM CKOPOCTh TIOTE€pHU

peaKTI/IBHOCTI/I.
Co AC, (t) t dt, yac

€ o

dt
Ap _dC * 01y = 227
At dt

3aganue No7.

H3mepenue korppuyuenma peakmugnocmu 60pHO20 NO2IOMUMEIA MEMOOOM PA3ZOHA PeaKmopa,
onpedenenue Iphexmuenocmu 5-ii Zpynnovl NO2NOWAIOUUX CIEPICHE, OUEHKA MeMNePAmypPHO20
KoI(ppuyuenma peakmuenocmu menionocumes.

Metoauka onpeaeneHus: peakTUBHOCTH, BHOCUMOM OOpHBIM MOTJIOTUTENEM, COBITAJIAET C
npeasayieit pabotoit. OnpeaenuB peakTHBHOCTh, BHOCUMYIO B PEAKTOP OOPHBIM MOTIOTUTETIEM, MbI
MO3KEM BOCHOJIb30BaThCS PE3yIbTATOM OJHOM W3 MPEAbIAYIIUX paboT U ONpPeNeaUTh BeC S5-Il TpyIIbI
CTEep>KHEH, paHee BhIpaKEHHON uepe3 KOHIEHTpalnio 6opa.
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Hcxoonoe cocmosanue — CTEPKHH TOJHOCTBIO OIYIIEHBI, PEAKTOp KPUTHUEH 3a CYET
KOHIIEHTpanuu 0opa. MBI TIepeBOANM PEAKTOp B HAIKPUTHUYECKOE COCTOSTHHE (OOpPHOM KHCIOTOM),
(buKCUpysT MOMEHTBI YABOSHHS MOILTHOCTH. Pa3roH mpopoipkaercs 10 TeX MOp, MOKa peakTop He
BEPHETCS B KPUTHUECKOE COCTOSTHUE.

N, %Nowm T,c Ta, c
0,001
0,002
Tep=??7c, Ap=77?p
[Tpupamnienre KOHIIEHTpAIUK Oopa:

AC =777 r/kr
e =P =07 b
AC 7,

Bec 10-o# rpymmsr: Ap,, =—«,, (C,(100) — C,(0))=??? S
Jo pasrona peaktopa: Te=Tun=2?? °C , Tp=22? °C
Iocne pasrona: Tex=??? °C Tuux=??? °C Te,=2?? °C AT,=7?? °C

A

a; = AP _ ???Oﬁ (cpaBHHTB C MpeabLIyIIeH paboToil)
AT C

3aganme Ne8.

H3zmepenue MowHocmnuo2o Koyghgpuyuenma peakmuenocmu npu pazHom 4ucjie padomaouiux
I'TH.

MomHOCTHBIM ~ KOO(QPUIIMEHTOM PEaKTUBHOCTH HA3bIBAIOT HW3MEHEHUE PEaKTUBHOCTH,
OTHECEHHOH K M3MEeHEHUI0 MOITHOCTH Ha 1%Nyon. MomrHOCTHON K03 (PHUIIMEHT pEaKTUBHOCTH CBS3aH
C TemmepaTypHbIMH Kod((HIMEeHTaMu TOMIWBA W 3aMeUIUTeNs. BnusHHe pa3nmu4yHOro 4mcia
paboraroux I'IIH na MKP cBsi3aHo ¢ pa3inyHbIM pacxoJOM TEIUIOHOCUTENS! U Pa3IMYHBIM €ro
nonorpeBom. s 2-x I'IIH Temnepatypa pactér OpicTpee uem i 4-X.

Hcxoonoe cocmosanue — padoratot 4 I'lLIH, moutHocts 10%, 10-as rpynna BeIBesieHa, peakTop
KPUTHUYEH 3a cu€T KoHLeHTpauu 6opa. HeoOxoaumo, yBelIn4ynBas MOIIHOCTb PEAKTOPA, BEIBECTH €T0
B kputnueckoe coctosiHue Ha 30 u 50%Niuow, BO3ACHCTBYS Ha peakTOp MOTJIOTHUTENEM. 3aTeM
BO3BpallaeMcsi Haszaja, npoxons kpurudeckoe coctosiHue Ha 30 u 50%Nuow. B KaxkaoMm cocrostHun
3alUChIBAEM KPUTHUUYECKYIO KOHIleHTparuio Oopa. [Ipoaenas uzmepenus Ha 4-x ['L{H, Boikimtouaem 2
I'lH B 4yeTHBIX MM HEYETHBIX METJISAX, MOCIE Yero NMpOBOAMM H3MepeHHs cHoBa. CTpouM rpaduk

dC, dC,
C(N) 1 Haxo M NMPOU3BOIHYIO N YMHO)as - N Ha O, , IOIYYaeM a,,

JBa I'lLTH 4 TIHH
N, %Nxon Cv*?, r/kr N, %Nuou Co*?, r/kr
10 10
30 30
50 50
30 30
10 10
Hns 2-x THH:
K
AC _ oo 42 a, = m_P
AN % N HOM %NHOM
Mna 4-x 'IIH:
2
AC 999 42 a,=m—P
AN %N Lo " %N 00
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3aganue Ne9.

Onpeoenenue memnepamypHuvix KoIpuyuenmoe moniuea u menjioHoOCUmens.
B nanHo# paboTe peakTUBHOCTD MIPEACTABISICTCS CIICIYIOIIEH (OPMYJIOi:
Ap =0ty AT+ 0o AT o+ O - ACB

i Toro, 4TOOBI C MOMOUIBIO 3TOH (OPMYIIBI MOXKHO OBUIO ONPENENUTh,, U O 5, , HYKHO 3HATH

H

xapakTepucThku (0, T, Tron, Cs ) KaK MMHUMYM 2-X COCTOSIHUH peakTopa. B 3TOM citydae Mbl
MO>KEM COCTaBHUThH CJIEIYIOILYIO CUCTEMY:

Apy =0ty AT+ Oy ATon + Olcp - ACBI

Ap2 = Oy ATy + Olyon AT + 0y - ACB2

rue: AT 1 =Tr1— Trwo  ATron1:=Tron1— Trone  ACB1:=Cg1 — Cs0 Appi=p1—p2 U T.1.

U PeIIUTh €€ OTHOCUTENBHO &, U O 1) -
B nanHO# paboTe MCXOAHBIM COCTOSIHHEM SIBIISETCS KpuTuueckuii peaktop (10-s1 rpymma BBepxy,
ocTanpHble BHU3Y) C¢ nByMsi paboraromumu ['TIH, mmetomuit momrHOoCcTh 50%. Jljiss BBINOTHEHUS
pabotel HyxxkHO BkItouuT emé 2 ['I[H, moxmarbcs KOHIIa MEpPexXoJHOTO Tpolecca, 3alucarh
XapaKTePUCTUKU PEaKTOpa , M 3aTeM, MEHSISI KOHIICHTPAIMIO OOPHOTO MOTJIOTUTENS , BEPHYTH PEaKTOP
Ha MourHocTh 50% u cCHOBa 3amucaTh XapakTepUCTUKU. [10 MONTydeHHBIM JTaHHBIM HY>KHO COCTaBUTh
CUCTEMY ypaBHEHUH U PEIINTH e&.

1) [ea Brurouennsix ['IIH (N=50%), pukcupyem nornorurenem o =0

2) Bxurouensi Bee I'TIH.

3) N=??7% , yBenuuuBas KOHIIEHTpauuio 6opa, goBoaum 10 N=50%

4) WUsmensiem Cg , 4T00bI Tron=Tron(HCX).

5) Usmensiem Cg , 4T00bI Tr=Tm(HCX)

Ne N ,% Cs Tron Tox Toux Tcp ATron ATrenn dC

ab~r whN -

JBa mocneqHux pexuMa MpeJHa3HaueHbl 75 NPOBEPKH, TaK KaK B HMX MEHSETCS TOJbKO OJIMH M3
napameTpoB. DTO MO3BOJISIET Cpa3y OMPEACIUTh OAUH U3 KOI(DPHUITUEHTOB.

3amnuiieM cucTeMy, oACTaBUB U3 paboTsl Neb6 o,

HaizeM

&y U Ao

06pa6OTI(a 2'X IIOCJIICAHUX pCSyHbTaTOB AacT OJIA HpOBepKH:
amn 2t aTOH

Kpurtepun oneHnBaHus KOMIIETEHIUI (Pe3yJIbTATOB):

IHoka3zaTenu Kpurepun onenkn Banasr (max)
OLIeHKH

ITpenBapuTenbHbI -packpsITHE BONIPOCa; 5

1 omnpoc - Ha3BAHMS U OINPECIICHHUS;

- (hopMynUpOBKa MOHATHIA U KaTETOPHIA;
- HCII0JIb30BAHUE JIOTIOJIHUTEIBHON JIUTEPATYPhl U MHBIX
MaTEpUAJIOB U Jp.

Colmonenue -TPAaMOTHOCTb U KYJIbTYpa U3JI0KEHNUS, 15
TpeOoBaHUIl K - BIIQJICHHE TEPMHUHOJIOTHEH U TOHSITUIHBIM arapaToM
0(hOpMIICHUIO poOJIEMBI;
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paboueil TeTpaau

- KyJbTypa ohopMIIeHUS.

[TpaBHIIBHOCTB -IIPaBUJIbHOCTB U IIPABUIIbHAS TIOCIIENOBATEIBHOCTD 25
BBIINTOJIHCHU A BBIITOJIHCHU A Bal[aHHﬁ, HU3JIO0XKCHHBIX B MCTOJUYCCKOM
3alaHui OIMCaHUU,

- IPaBWIbHBINA pacyeT 1apaMeTpoB.
ObocHoBaHue - IPOJIEMOHCTPUPOBATh 3HAHUH MPOTPaMMHOIO MaTepHaa, 5
BbIOpaHHBIX - U3JI0KUTh TEOPETUYECKUN MaTEpUAIL;
JNEeNCTBUI - IPOJAEMOHCTPUPOBATH YMEHUS pabOThI C IUTEPATYPON;

- BBIBOJIbI 110 M3JIara€MOMY MaTepuaiy.

Onucanue WKAaJIbl OLEeHUBAHUSA:
30-50 3aanus, BBHIIONHACMbIC Ha TPEHAXKEPE, CINTACTCS BBITOITHEHHBIM
0-29 3amanus, BRIIOTHIEMBIE HA TPEHAXepe, TpeOyroT JopaboTKH
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