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O0JsacTh NPHUMEHEHHU
®onp oneHouHbIX cpenctB (POC) — sBisieTCss HEOThEMJIEMON YacThiO yU4eOHO-METOIUIECKOTO

KOMIUIEKCa Y4eOHOH MMCHUIIIMHBI «ABTOMATU3HPOBAHHAS CHCTEMa YIIPABICHUS TEXHOJIOTHUYECKUM
nporeccom ADC» W mNpeaHa3HauyeH Il KOHTPOJS M OIEHKH OoOpa30BaTeIbHBIX JTOCTHKCHHUI

06yqafo1unxc>1, OCBOMBHIHUX ITPOTpaMMy I[aHHOﬁ JUCHUITIIMHBI.

Ienn u 3aga4n (pOHAA OLIEHOYHBIX CPEICTB

[enbto ®DoHAa OLIEHOYHBIX CPEICTB SIBISETCS YCTAHOBJIEHWE COOTBETCTBHSI YpPOBHS
MOJATOTOBKUA oOydaromuxcsi TpeboBaHUAM (enepanbHOro TrocyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHjaapTa.

JUia  nocTHKEeHHs TocTaBiIeHHOM wnenu @OOHIOM OLEHOYHBIX CPEJICTB IO JUCLUIUIMHE
«ABTOMAaTU3MpPOBaHHAsI CUCTEMA YIPABIEHUS TEXHOJIOTMYeCKUM mporeccoM ADC» pemiarorces
CIEYIOIINE 3aJaUH:

— KOHTPOJb U YIpPaBJICHHE MPOIECCOM MpUOOpeTeHHss OOydYaloIUMUCS 3HAHUM, YMEHUN H
HaBBIKOB, IIPEYCMOTPEHHBIX B paMKax JIaHHOTO Kypca;

— KOHTPOJIb U OLIEHKA CTETIEHU OCBOCHMSI KOMIIETEHLIUH, IPETYCMOTPEHHBIX B paMKax JaHHOTO
Kypca;

— o0ecrneueHne COOTBETCTBUS PE3yNIbTaTOB OOYy4YeHHs 3ajadyaM Oynaylield npodeccuoHanbHON
JESTEIbHOCTH 4€pe3 COBEPILEHCTBOBAHUE TPAJULMOHHBIX M BHEAPEHUE HMHHOBAIIMOHHBIX METO/OB

o0OyueHus: B 00pa3oBaTeNIbHBII MPOLIECC B paMKaxX JaHHOTO Kypca.



1. Ilepevyenb mIaHUPYeMBIX Ppe3yJbTATOB OO0y4YeHHS] MO IMCIHHUILIHHE,

COOTHECCHHBIX C

IVIAHNPYEMBIMH Pe3y/JIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOM NPOrpPaMMbl

1.1. B pesynbrate ocBoenusi OIl marucrparypbl OOydYarOUIUICS JOJDKEH OBJIANETH CIEAYIOUTUMHU
pe3ysbTaTaMi 00y4eHUs MO0 JUCIUILTUHE!

Koxa
KOMIIeTeHIIU I

HaumeHoBaHHe KOMIIETEHIIUH

Koa u HauMeHOBaHMe HHIUKATOpa
JAOCTHIKCHUSA KOMIICTCHIIUN

IK-3

Croco0eH Bi1asieTh OCHOBAMU
MPOCKTUPOBAHUS U KOHCTPYHPOBAHUS
000pyI0BaHUs

3-I1K-3 3HaTh: OCHOBEI
KOMITBIOTEPHBIX U
WHGOPMAIIMOHHBIX TEXHOJIOTHA.

V-IIK-3 Ymets: paboTats ¢
JOKYMEHTAIUEH 10 IKCIUTyaTaIiH
cucteMm, 000pyAOBaHHUS, CPEICTB
M3MEpEHUs, KOHTPOJIS, YIIPABJICHUS,
aBTOMATHUKH, CPEJICTB
BBIYHCITUTEIILHON TEXHUKHU.

B-I1K-3 Bianers: HaBpIKAMU
oopmIeHHs pe3yIbTaTOB
POBEJICHHBIX U3MEPEHUMN, PaCUETOB
U Ipyrux padoT npu
NPOEKTUPOBAHUU U
KOHCTPYMPOBAHUH 000PYTOBAHHUSI.

1.2. Dmanwt popmuposanus komnemenyuit 6 npoyecce oceoenun OIl mazucmpamypui

KoMmnoHeHTbl KOMIETeHUMH, Kak MpaBUio, (QOPMUPYIOTCS MpU HU3YyYEHUH HECKOJIbKUX
JUCLHUIIIMH, a TaK)K€ B HEMAJIOM CTENEHHM B mpouecce npoxoxiaeHus npaktuk, HUP m Bo Bpems
CaMOoCTOsTeNIbHOW paboThl oOyuatomierocsi. Beimonunenue u 3amura BKP saBnstores BugoM ydeOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepiIaeT mporecc (opMUPOBAHHUS KOMITETEHITHIA.

Mecto AMCHUIUIMHBI MU COOTBETCTBYIOIIMH 3Tan (POPMUPOBAHMS KOMIIETCHIMH B LEIOCTHOM
Ipolecce MOJArOTOBKM IO 00pa30BaTelbHOM MPOTrpaMME MOYKHO OINpEAEIUTh [0 MaTpulle
KOMIIETEHIIUM, KOTOpas npuBoautcs B IIpuiioxenun.

Oranbl GOpMUPOBAHUS KOMIIETEHLIUU B IIPOLIECCE OCBOSHMSI IUCIUIUINHBIL:

- HayaJdbHBIA 3Tanm — Ha 3TOM J3Tane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBAaUBAIOTCS OCHOBHbIE Kareropuu, ¢opmupyrorcs 0azoBble yMeHus. CryaeHT
BOCIIPOM3BOANT TEPMUHBI, (PAKTHI, METO/Ibl, OHATHUS, IPUHLIMIIBI U IPABUIIA; pelIaeT yueOHbIe 3a/1a4u
1o ob6pasiy;

- OCHOBHOM 5Tal — 3HaHUS, YMEHMs, HaBbIKH, oOecnednBaroniye (GpopMHUpPOBaHHE KOMIIETEHIINH,
3HAQYMTEJIBHO BO3pPACTalOT, HO €lle HE JOCTUTar0T HMTOrOBBIX 3HadeHWW. Ha sTtom stame cryneHT
OCBaMBaeT AHAJIUTHYECKUE JEeHCTBUSA C TNPEAMETHBIMH 3HAHUSAMH [0 JAMCLUUIUIMHE, CIOCOOEH
CaMOCTOSITENIbHO pelaTh y4eOHbIE 3aJjaul, BHOCS KOPPEKTUBBI B aJTOPUTM JEHCTBHI, OCYIIECTBIISISA
KOPPEKIIHIO B X07Ie pabOThl, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;

- 3aBepLUIAIOIIMIA 1Tall — HA 3TOM JTare CTYJIEHT JOCTUIaeT MTOTOBBIX IIOKA3aTeNed IO 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBaUBAET BEChb HEOOXOJUMBII 00bEM 3HAHMI, OBJIa/IEBAET BCEMU YMEHUSIMH U
HaBbIKaMu B cdepe 3asdBiieHHOM KommeTreHUuu. OH CocOOeH HCMNOIb30BaTh ITH 3HAHUS, YMEHUS,
HAaBBIKY [IPU PEILIECHUH 3a/a4 [TOBBIIICHHOW CII0KHOCTU U B HECTAHJAPTHBIX YCIOBUSAX.

Otanbl  (QOpMHUPOBAHUS KOMIETEHUUH B XOAE€ OCBOCHUS JUCIUILIMHBI
TEMaTUYEeCKOM I1aHe (CM.II. 4 pabodel mporpaMMbl JUCIUILIMHBI).

OTpPaKalTCs B

1.3. Ilacnopm ¢ponoa oyenounvix cpedcme no oucyuniune

Nen/m| KonTponaupyemsie pa3aebl NuankaTop 10cTHKEHUS HaumenoBanme
(TeMbI) TUCHUTIIMHBI KOMIIEeTeHIINH OILICHOYHOI0 CPeCTBA
TeKyuieil u




NPOMEKYTOYHOM
aTTecTaluu

Texkymmii KOHTPOJIb

1. OCHOBHBIE TIOHATHSI TEOPUH 3-T11K-3; V-IIK-3; B-TIK-3 WuauBuayaasHOe TOMAaIHEe
ABTOMATHUYECKOTO YIIPABJICHHUS. 3amanmue 1
2. SInepHO-(pU3HMYECKU KOHTPOJIb 3-T[1IK-3; V-TIK-3: B-TIK-3
Ha ADC.
3. TexHOIOrHYECKHiA 3-TIK-3; V-TIK-3; B-ITK-3
paMalMOHHBIA KOHTPOJIb Ha
ADC.
4, MeTtoauku onpeaeneHus 3-I1K-3; Y-IIK-3; B-TTK-3
OCHOBHBIX HEHTPOHHO-
(hU3UYECKUX,
TETUIOTEXHUYECKUX U JP.
napametpoB SP
S, Opransl peryjaupoBaHus 1 3-11K-3; V-IIK-3; B-I1K-3
aBapuitHOM 3amuThl SAP.
6. VYpaBieHue SJHEPreTUYECKUM 3-I1K-3; V-IIK-3; B-TIK-3
SP.
7. |Bunsl nporpamMm 3-[IK-3; V-IIK-3; B-IIK-3
aBTOMATHUYECKOTO
peryaupoBaHusi PEaKTOPOB
Pa3IMYHOTO THIIA.
8. D¢ dexTrl peakTrBHOCTH P 3-I1K-3; V-IIK-3; B-TIK-3
9. XapakTepUCTUKH CTepIKHEH 3-T11K-3; V-IIK-3; B-TIK-3
CVy3
10.  |Kammnanms peaxropa. 3-T1K-3; V-TIK-3; B-TIK-3
11. V3MmeHeHne KOHIICHTpaIuit 135|, 3-I1K-3; Y-IIK-3; B-TIK-3
135X e npu pasnuuHbIX pexuMax
paboTHI peakTopa
12.  |OcranoB peaxtopa (MIaHOBHIIA, 3-TIK-3; V-TIK-3; B-TTK-3
aBapUMHBIN).
13. [ernouka aBapuiiHOM 3aLUTHI. 3-TIK-3; V-IIK-3; B-I1K-3
14. Kanan aBapuiiHOM 3a1IUTHI. 3-I1K-3; V-IIK-3; B-TIK-3 WNuausuayansHOe JoMaliHee
CTpyKTypHas cxema U MPUHIIHIT 3ajanue 2
paboTHI.
15.  |Tpe6opanus k CY3 3-I[1K-3; V-TIK-3; B-[IK-3
16. |Pacuer cpenHei mIoTHOCTH 3-[1K-3; V-TIK-3: B-TIK-3
MOTOKA TEIJIOBBIX
HEUTPOHOB B PEAKTOpE 1O
MOBEJICHHUIO 3araca
PEaKTUBHOCTH
17. |Ilyck u ocTaHOB peakTopa 3-I1K-3; V-TIK-3: B-TIK-3
18. |Pexxumsl pabotsr P 3-I1K-3; V-TIK-3: B-TIK-3
ITpoMe:KyTOYHBII KOHTPOJIb
DK3amMeH 3-TIK-3; V-TIK-3; B-I1K-3 DK3aMeHaIMOHHEIE
OWIIETHI




2. Onucanne nokasareseidl M KpUTepHeB OLCHUBAHUS KOMIIETEHIMH Ha PA3JIMYHBIX 3Tanax ux GopMHpPOBaHHs, ONIMCAHNE LKA OLleHUBAHUS
KoHeuHbIMU pe3yiabTaTaMud OCBOEHHS IPOrpaMMbl JUCLUIUIMHBI SBJISIOTCA COPMHUPOBAHHBIE KOTHUTHBHBIE JECKPHUIITOPBI «3HATBY», «YMEThb»,

«BJIAZIETH», PACIIMCAHHBIE IO OTAEIbHBIM KOMIIETEHLIUAM, KOTOpbIE IpUBeAEHbI B 11.1.1. @opMupoBaHue 3TUX IECKPUITOPOB MPOUCXOAUT B IpOLECCE

M3y4YeHUs TUCLIMILIMHBI 10 3TalaM B paMKax pa3JIMYHOI0 BU/A y4EOHBIX 3aHATHHA U CaMOCTOSITEIbHON paboThI.
Brienstorces Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMI HA KaXJIOM dTare: HOPOTOBbIi, TPOJIBUHYTHIA U BHICOKH.

YpoBHuU Coaep:xartejibHOe OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIaTudanibuas
onucaHue YPOBHsI % HIKAJIA VIS OLeHKH
OCBOEHHsI | JK3aMeHa/3a4yeTa
Boicokuii TBopueckas IeATENbHOCTh | BKarouaem Hudxcecmosuuil yposeHs.
Bce 6uovl komnemenyuti CryneHT AeMOHCTpUpYeT CBOOOAHOE 00IaiaHue
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIMSIMH, CITOCOOCH MMPUMEHUTH UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTaHJAAPTHBIX CUTYAIIUSX: TIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIILHO MPUHUMATH PEIICHUE, 3auTeHo
OUCYUNTIUHDBL pemats mpobiieMy/3a1ady TeOpeTUIECKOro Uiu
MPUKIIQJHOTO XapaKkTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUH
IIpoaBUHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxcecmoswuil yposeHs.
Bce 6uowi komnemenyuti ymenuii B 6ornee mmpokux | CTyIeHT MOKET J0Ka3aTh BIAJCHHE B/
chopmuposanvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETEHIMSIMH: JEMOHCTPHPYET CIIOCOOHOCTD 85-89 OueHb XOpoIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM co0uparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasimMu u | JIeSTeTbHOCTH, HEXENIW TI0 | M TPAaMOTHO MCIOJIB30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbL oOpa3ity, Oonbleil oyel | caMOCTOSITENFHO HalIEHHBIX TEOPETUUECKUX
CaMOCTOSITETEHOCTH U | HICTOYHHKOB U WJUTFOCTPUPOBATH HMH C/
WHUIUATHBBI TEOPETUYECKHE MOJOKESHHS MU 00OCHOBBIBATH 75-84 Xopormo/
MPAKTUKY TPUMCHCHHS. 3a4TeHo
IToporossrit PenponykrusHas CryneHt JEMOHCTPUPYET BJIAJICHUE 65-74 D/V nosnerBoputensHO/
Bce 6uovl komnemenyuii JeSITeTTHHOCTD KOMIIETEHIIMSIMA B CTaHNAPTHBIX CHTYalUsX: 3auTeHO
cghopmuposarvl Ha NOPO2OBOM u3JIaraeT B Mpejerax 3aaad Kypca TeOpeTHIECKH
ypogne Y TIPAKTHUYECKU KOHTPOJIUPYEMBI MaTepHall. 60-64 E/Mlocpencrsetto
/3adreHo
OTcyTCTBHE IPU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHITUH HE CPOPMHUPOBAHBI. 0-59 HeynosnerBopurenbHo/

Hu:xe noporosoro

CTy,Z[CHT HC B COCTOSIHUU IIPOACMOHCTPUPOBATH O6HaI[aHI/IC KOMIICTCHIUSAMU B

CTAaHJAPTHBIX CUTyalluAgX.

He 3aureno




OueHuBanue pe3yabTaToB OOY4YEHHsS CTYIEHTOB 10 JUCIHUIUIMHE OCYIIECTBISETCS IO
pErJIaMeHTy TEeKYIIEro KOHTPOJIS U MPOMEXYTOUHOU aTTECTAIUU.

Kputepun orneHrBaHUs KOMIETEHIUNA Ha KaKOM 3Tare U3y4eHHs AMCLUIIMHBI JUISl KaXaI0Tro
BUJIa OIICHOYHOTO cpeacTtBa M mpuBojsaTcs B 1. 4 @OC. UToroBelii ypoBeHb CHOPMUPOBAHHOCTU
KOMIETEHIIMH TPY U3yYEHUH JUCLMILTUHBI orpenensercs no tabmune. [Ipu sTom cienyer noHUMarh,
YTO TpaHWIA MEXIYy YPOBHSAMHU [UIsl KOHKPETHBIX pPE3yJbTAaTOB OCBOCHHUS 00pa30BaTEIbHOM
POrpaMMbl MOKET CMEIIAThCs.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouyHas aTTecTanus
KOMIIeTEHIIUH
BbICOKUI BbICOKHI
BBICOKMH NnpOOBUHYMbLLL BbICOKUUL
BbICOKULL nPOOBUHYMbLLL
nopo2oawlil BbICOKUUL
BbICOKUL Nnopo2086bill
IIPOJIBUHYTBIN NPOJABUHYTBIN NPOABHHYTBIA
NnpOOBUHYMbLLL nopo2oaulil
nopo2086wiil nPOOBUHYMbLLL
IIOPOrOBBIN MOPOroBbIN NOPOrOBbIN
HIDKE TOPOFOBOIO NOPOrOBbIi HM:Ke TIOPOroBOro
HHKEe IOPOroBOro -

3. MeToauyeckue MaTepuaJibl, ONpe/e/siiolue npoueaypbl OeHUBAHUS 3HAHUI, yMEeHUI,
HABBIKOB MJIM ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOUINX 3TAnbl GopMHUPOBaAHUSA KOMIIETEHIIUIA.
PeliTuHroBas OlleHKa 3HAHUH SIBJISETCS UHTETPAIbHBIM MOKA3aTEJIeM KaueCTBA TEOPETHUECKUX
U TPAKTUYECKUX 3HAHUW M HABBIKOB CTYJICHTOB 10 JUCUHUIUIMHE W CKJIAJBIBAETCS U3 OIICHOK,
MOJIYYCHHBIX B X0JI€ TEKYIIETO KOHTPOJIA U MPOMEKYTOUHON aTTECTAIUH.
Texymuii KOHTPOJIb B CEMECTPE MPOBOAUTCS C IIeNIbI0 00ecIeYeH sl CBOEBPEMEHHON 00paTHOM
CBSI3H, JUISI KOPPEKIMH O0YICHHSI, aKTUBH3AIIUN CAMOCTOSTEIIFHON PabOTHI CTYACHTOB.
[IpomexyTouHass arrectanmusi MpeAHAa3HaueHa [UIsI OOBEKTUBHOTO TMOATBEPKIACHUS U
OIICHUBAHMUSI IOCTUTHYTHIX PE3YIHTATOB O0YUEHHUSI MOCTIE 3aBEPIICHUS U3yUEHUS TUCIUTITUHBI.
Texyuit KOHTPOJIb OCYLIECTBISETCS ABa pa3a B CEMECTP:
1 cemectp
KoHTpoJibHast Touka Ne 1 (M]3 1) u koHTponbHas Touka Ne 2 (H/]3 2).
2 cemecTp
KoHTposibHast Touka Ne 1 (Konokeuym) u kouTposibHas Touka Ne 2 (Paboma na mpenasicepe).
Pesynbrarhl TEKyIIero KOHTPOJIA U MPOMEXKYTOYHOW aTTECTAllMd TOABOMASTCS IO IIKale
0aJUIbHO-PEUTUHTOBOM CHUCTEMBI.

B ognow ceccun

Bua xontposs JTtan peiiTHHIOBOI crucTeMbl OLlEeHOYHOE bann
cpeacrso MuanmMyMm Makcumym
Texkymmu KonTtposabHas Touka Ne 1
NA3 1 18 30
KonTtpoJsbHasi Touka Ne 2
NA3 2 18 30
IIpoMe:RyTOYHBIH 3auer
Bonpoc 1 12 20
Bompoc 2 12 20
NTOI'O no aucuuninHe 60 100




[To oxkOHYaHUU OCBOCHUS AUCIHUILTUHBI TPOBOAUTCS IPOMEKYTOUHAS ATTECTAIHUS B BUJIE
3aueTa(’K3aMeH ), YTO MO3BOJISIET OIEHUTh COBOKYITHOCTh MPUOOPETEHHBIX B IIpoliecce 00ydeHus
KomreTeHIuii. [1pu BrICTaBIEHHH NTOTOBOM OIICHKH MTPUMEHSIETCA 0aJUIbHO-PEUTUHTOBas CHCTEMA
OLICHKH Pe3yJIbTaTOB O0yUYEHUSI.

3adeTr(’K3aMeH) NpeIHa3HAUYCH JIJIsl OLICHKU paboThl 00yUYaroIIerocs: B TCYEHUE BCEro CpoKa
W3YYEHHUS JUCIHUIUIMHBI U IPU3BAH BBIBUTH YPOBEHB, MPOYHOCTh U CUCTEMATUYHOCTD MOJTY4YEHHBIX
00y4aromuMcs TEOPETHUECKUX 3HAHUI U YMEHHUH MPUBOIUTH IPUMEPHI MIPAKTHYECKOTO
UCIIOJIb30BaHUs 3HaHUH (HallpuMep, IPUMEHATh UX B PEIICHUHU MPAaKTUYECKUX 3a/1a4), IPHOOpETEeHuUs
HABBIKOB CAMOCTOATEIHHON PabOThI, pa3BUTHSI TBOPUYECKOTO MBIIIICHUSI.

Orenka c()opMHUPOBAHHOCTH KOMITETEHITUH Ha 3aUeTe(dK3aMeHe) TSl TeX 00yJaroXcs,
KOTOpBIE MPOITYCKAJIM 3aHATHUS U HE YYaCTBOBAJIM B MPOBEPKE KOMIIETEHIIUI BO BpEMS U3yUEHUS
JTUCLHUTUTMHBL, IPOBOJUTCS TIOCIIE MHANBUIYAIBHOTO COOECEIOBAHMUS C MPETIOAABATEIIEM 110
MPOMYIIEHHBIM WK HE YCBOGHHBIM 00YYaroIIUMCs TEMaM C MOCJIEYIOIIeH OIIEHKOM CaMOCTOSTEIbHO
YCBOCHHBIX 3HAHUH Ha 3a4eTe(dK3aMEHe).

4. TunoBble KOHTPOJIbHBIE 32/1aHUSI WIN HHbIe MaTepHabl, He00X0AMMbIe 1JIsl OEHKH 3HAHUI,
YMEHHUIi, HABBIKOB



MHUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3OBAHUSA POCCUUCKOW ®EJEPAIIUU
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICILET'O OBPA3OBAHHUS

«HanuoHnaneHell Uccaen0BaTeNbCKU saepHbIi yHUBEepcuTeT « MUDI »
OOHMHCKNI HHCTUTYT ATOMHOM YHEPTreTHKH —

¢wman deneparbHOro rocy1apCcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEIKICHUS BBICIIETO 00pa30BaHHUs
«HanunonanbHbIN Hcclieq0BaTeNbCKU SaepHbld yHUBepcuTeT « MUDU»

(MATD HUSTY MUDN)

Otnenenue Snepnont @uszuku u TexHomorui

Bonpocsl 115 3a4era

10 JTUCIUIUIMHE ABTOMATH3UPOBaHHAS CHCTEMa YIPaBJICHHS TEXHOJIOTHICCKIM
IPOIIECCOM

(HaMMEHOBAaHUE TUCITUTUINHBI)

=

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

«Honnas smay. I'paduk M3MEHEHHs 3a1aca PeakTHBHOCTH.

3. ADC kak o0bekT ynpasieHus. Pexxumbr padotel ADC. OCHOBHBIC peryupyeMble
TEXHOJIOTHYECKHE MapaMeTPhl SHEPTO0I0Ka.

4. Snepno-¢pusndeckuit KOHTpoab Ha ADC. AKTHUBHAs 30Ha peakTopa Kak OOBEKT

KOHTPOJIS.

Termno-rexHnuecknii KOHTpoJab Ha ADC.

TpeboBanus k CY3 (HopmaTuBHas 1OKyMEHTaLus).

TexXHOMOrMYeCcKui paaualMOHHbIA KOHTPOJIb HA ADC.

HucrannnonHoe ynpasienne Ha ADC.

. IloBeneHue 3amaca peakTUBHOCTH pEaKTOpa PU Pa3IMUHbIX PeXUMaxX paOOTHI.

10 BriBon AP B KpUTHYECKOE COCTOSIHUE.

11. ABapuiiBas 3ammta BBOP, PBMK.

12.Perynupyomue opraisl ¥ UCTIOTHUTEIbHBIE MeXaHn3Mbl CY 3.

13.Kanan aBapuifHO# 3amuThl. ABapuiiHas 3amta BBOP.

14. Anroputm™m padoThl ctepxkHeit AP. [logseM MomIHOCTH peakTopa.

15.Kanan aBapuiino# 3auuthl. CTpyKTypHas cxema 1 MPUHLHUI PabOThI.

16.ABTomarnueckoe perynmupoBanue AP. Buasl perynuposanus BBOP, BH, PEMK

17.NurerpanbHble XapakTepucTuku crepxkuen CY3.

18.1lenouka aBapuitHO# 3amuTel. O01IHe npuUHIHIBI. OCHOBHBIE cUTHAIBI A3.

19.NUnTepdepenmus crepxueii CY3.

20.Crnioco6n1 kanubpoBku crepxkueit CY 3.

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

22.9ddexTsl peaktuBHOCTH SP.

23.Kammnanus peakTopa. [[BIKeHHE TOIUIMBA B PEaKkToOpe.

24 Vismenenne konuenTpanuii 1, 1*°Xe, mpu pasandHbx pexxuMax paGoThI peakTopa.

25.I1oBeieHue 3amaca peakTUBHOCTH PEAaKTOpa MPH pa3INuHbIX PeKUMax pabOThI.

26.Tudpepennmanbubie Xxapakrepuctuku crepxHeit CY3.

no
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Kpurepun oueHuBanusi KomneTeHUui (pe3yJibTaToB):
B xputepuy OLEHKU 3HAHUU 110 3a4ETy BXOMAT:
1.ypoBeHb OCBOEHUS CTYJIEHTOM MaTepuaa, MpelyCMOTPEHHOr0 yueOHOU IPOrpaMMoii;
2. IOJIHOTA U IIPaBWIIBHOCTh OTBETA, CTENIEHb OCO3HAHHOCTHU, [IOHUMAaHUS U3yYEHHOTO;
3. 000CHOBAHHOCTb, YETKOCTb, KPATKOCTh U3JI0KEHUS OTBETA;
4. OTBETHI Ha JIOIIOJHUTENIBHBIE BOIIPOCHI.

Onucanue MKaJbl OEHUBAHMA:

Ounenka Kpurtepuu oueHku

OtnnuHO CTyneHT JOKeH:

36-40 - IPOAEMOHCTPHUPOBATH TITYOOKOE U IPOYHOE YCBOCHHE 3HAHUI
IPOrpPaMMHOT0 MaTepHaa;
- HCYEpIIbIBAIOIIIE, TOCIE0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO
U3JI0KHUTh TEOPETUUECKUN MaTepua;
- IPaBUIILHO (POPMYIIMPOBATH ONPEICIICHHS;
- IPOAEMOHCTPHUPOBATH YMEHHSI CAMOCTOATEIBHOM paboTHI ¢
JIUTEPaTypoOu;
- YMETh CJIeNaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaiy.

Xopo1o CryneHT J1oJKeH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO MOJTHOE 3HAHKE IIPOTPAMMHOTO
Marepuaa;
- IPOAEMOHCTPHUPOBATH 3HAHHE OCHOBHBIX TEOPETUYCCKHUX TTOHSITHIA;
JOCTaTOYHO MOCIIET0BATEIBHO, TPAMOTHO M JIOTHYECKH CTPOMHO
u3Narathb MaTepua,
- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B TUTEPATYPE;
- YMETh CJIeNaTh I0CTaTOYHO 0OOCHOBAHHBIE BBIBOIBI 110 U3/1araeMOMY
MaTepHany.

Y 10BIE€TBOPUTEIHEHO CTyneHT JIoJKeH:

25-29 - MPOJIGMOHCTPUPOBATH OOIIIEE 3HAHUE U3y4aeMOTO MaTepHaa;
- TOKa3aTh 00IIee BiIaIeHHE MOHATHITHBIM aIllapaToM JUCIUTUINHBL,
- YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOI N3TIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOrpaMMOil yueOHyIo
JUTEPATypy.

HeynosnerBopurensno | CTyAeHT I€MOHCTPUPYET:

24 v MeHbIIIE

- He3HAHME 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuana;
- HE BJIa/IeHUE TIOHATUHHBIM aIllapaToM JAUCHHUIIINHBL;
- CYILIECTBEHHBIE OMMUOKY MPH U3JI0KEHNN y4eOHOro MaTepuana;

- HEyMEHHE CTPOUTH OTBET B COOTBETCTBHUU CO CTPYKTYPOU
U3J1IaraeMoro BOIIPOCa;

- HCYMCHHC JCJIaThb BBIBOJBI 110 U3JIaraCMOMy MaTcpually.




MHUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3OBAHUSA POCCUUCKOW ®EJEPAIIUU
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJEHUE BbICUHIEI'O OBPA30OBAHUA

«HauwmoHanbpHB W uHccnepgoBaTedbCcKuUl sAepHB U yHusepcuretr « MUDU »
OOHMHCKNI HHCTUTYT ATOMHOM YHEPTreTHKH —

¢wman deneparbHOro rocy1apCcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEIKICHUS BBICIIETO 00pa30BaHHUs
«HanunonanbHBIN Kcclieq0BaTeNbCKU sAepHbINA yHUBEpcUTET « MU DI »

(MATD HUSTY MUDPN)

Otnenenne Anepuoit @uzuku u Texnonoruit

KoMIuiekT HHAMBHUAYAJBHBIX JOMAINHUX 3ag1aHui Nel

110 AMCHUILIMHE ABTOMaTI/ISI/IpOBaHHaH CUCTCMaA YIIPABJICHUSA TCXHOJIOTHYCCKUM
IIponcccoM

(HaI/IMeHOBaHI/Ie Z[I/ICI_II/II'IJ'[I/IHLI)

3aganue:

Kanu6poska crepxua AP (MeTof pa3roHa)
1. TlocTpoenue KpuBOM 0OOpPAaTHBIX YacOB

I=0.001(cek.) — BpeMs )KU3HU MTHOBEHHBIX HEUTPOHOB;

Peit-=0.7(%) — > dhexTuBHAs 10T 3aMa3/IBIBAIONINX HEUTPOHOB;

2. OHpCIICJII/IM MNCPHUOAbl YABOCHUA MOIIMHOCTH ITPH PA3HBIX IMOJOKCHUAX CTCPIKHA
AP.

3. IlocTponM HHTErpaibHYIO XapaKTEPUCTHKY.
4. Tloctpoum nuddepeHIanbHy0 XapakTepUCTHKY .

Bapuanr 1
(mm) | T(cek) | T(cek) | T(cex) | T(cek) | T(cek) | T(cek) | 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 oueHnBaHus KOMIIeTEHIUI (Pe3yJIbTATOB):
Kpurepuu onenku:
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— YPOBEHb OCBOCHUS 00YJAIOIIUMCSI MaTepralia, MpeyCMOTPEHHOTO Y4eOHOH IPOTrpaMMOii;

— YMCHHUEC o6yqa}01ueroc;{ HCIIOJIB30BAaTh TCOPETHUYCCKUEC 3HAHU ITPU BBIIIOJTHCHUN 3aHaHHﬁ " 3aJa4,

- O6OCHOBaHHOCTI>, YCTKOCTb, KPAaTKOCTh U3JIOKCHUSA OTBETA.

Onucanne MKAJbI OIleHUBaAHUS:

25-30 0aJ1710B CTaBUTCS, €CIIH:

— 3aanue penieHo NpaBUIbHO;

— OTBET MMOKa3bIBaCT MOHUMAHUE MAaTEPUAIa;

— 00yJaroMics MOXKET 000CHOBATh CBOU CYXKIACHHS, IPUMCHUTH 3HAHUS HA ITPAKTHKE.
21-30 craBuTcs, eciu:

— 3aaHue PEIICHO MPABHIBLHO ¢ HE3HAYMTEILHBIMU MTOPABKAMH;

— IIPHU OTBETC AOITYCKAIOTCA OIHI/I6KI/I, 3aMHWHKH, KOTOPBIC O6y‘IﬂIOH.IHfIC§I B COCTOAHHH UCIIPABUTDH
CaMOCTOATCIIbHO IIPXU HABOAAIINX BOIIPOCAX;

— 00y4Jaronuiics 3aTpyAHAETCS C OTBETaMH Ha 1-2 MOMOIHUTEIBHBIX BOIIPOCA.
15-20 craBurcs, eciu:

— Bxope penienus 3a1anus Oblia 10nylieHa onmoka;

— MaTepHaj U3JaraeTcsi HeImocCae10BaTeNbHO;

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

0-15 3apmanue Bo3BpaImaeTcs: 00yJaromeMycs IS epeIeIbIBaHUS

11



MHUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3OBAHUSA POCCUUCKOW ®EJEPAIIUU
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJEHUE BbICUHIEI'O OBPA30OBAHUA

«HauwmoHanbpHB W HcchnengoBaTedbCKUNAN SAepHB U yHuBepcuretr « MUDU »

OOHMHCKNI HHCTUTYT ATOMHOM YHEPTreTHKH —

¢wman deneparbHOro rocy1apCcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEIKICHUS BBICIIETO 00pa30BaHHUs
«HanunonanbHBIN Kcclieq0BaTeNbCKU sAepHbINA yHUBEpcUTET « MU DI »

(MATD HUSTY MUDPN)

Otnenenue Anepuoit @uzuku u Texnonoruit

KoMIuiekT HHAMBUAYAJbHBIX JOMAIIIHUX 3aJaHui Ne2

10 AUCHUIIIINHE ABTOMaTI/ISHPOBaHHaH CUCTEMA YIIPABJICHUA TCXHOJIOT'HYCCKHUM
Hp OIIECCOM (HauMEeHOBaHHUE AUCIHUILIIMHBI)

3anaHus:

1.KanubpoBka crepxHsa PP meTonom mepexkoMIieHCaIuu.
[TocTporM MHTETpaNbHYIO XapaKTEPUCTHKY .

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

OnpenenuM peakTUBHOCTh, BHOCUMYIO cTepkHeM PP-3
[TocTpouM MHTErpaIbHYIO XapaKTEPUCTUKY J1s cTepkHsa PP-1.
[TocTtpoenue auddepeHimanbHON KpUBOM 11 ctepkHs PP-1.
3.KamubOposka crepxkus AP (o PP-3).

OmnpenenuM peakTUBHOCTb, BHOCUMYIO cTepkHeM PP-3.
[TocTpouM MHTErpaIbHYIO XapaKTEPUCTUKY s cTepkHs PP-1.

[TocTtpoenue audpepeHnmanbHON KpUBOi i crepkust PP-1
Bapuanr 1

Humezpanvnwvie xapakmepucmuku cmepcus 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 oueHnBaHus KOMIIeTEHIUI (Pe3yJIbTATOB):

Kpurepuu oneHku:

— YPOBEHb OCBOEHHMSI 00yUaroMMcs MaTepuasa, MpeaycCMOTPEHHOT0 yueOHO! MporpaMMoii;

— YMCHHUEC o6yt1afomerocs1 HCIIOJIB30BATh TCOPETUYCCKUEC 3HAHUA ITPU BBIITOJTHCHHUU SaHaHI/Iﬁ H 3aJ1a4,

- O6OCHOBaHHOCTB, YETKOCTb, KPAaTKOCTh U3JIOKCHUSA OTBETA.

13



Onucanue MKAJIbI OIleHUBAHMS:
25-30 0aJ110B CTAaBUTCS, €CIIU:
— 3aJjaHre peIeHO MPaBWIbHO;
— OTBET MOKa3bIBaeT MOHUMAaHNE MaTepHaa,
— oOyyJaronuics MOXeT 000CHOBATh CBOM CYXKACHUS, TPUMEHUThH 3HAHUSI Ha TMPAKTHKE.
21-30 craBuTcs, eciu:
— 3aanue penieHo MPaBUIIbHO ¢ HE3HAYNTEILHBIMH TOTPABKAMU;

— IIPHU OTBETC AOITYCKAIOTCA OIHI/I6KI/I, 3aMHWHKH, KOTOPBIC O6y‘IﬂIOH.IPII>iC§[ B COCTOAHHH UCIIPABUTDH
CaMOCTOATCIIbHO IIPU HABOAAIINX BOIIPOCAX;

— o0yyJaronuics 3aTpyaHsIeTCs ¢ OTBETaMH Ha 1-2 OMOJIHUTEIBHBIX BOIPOCA.
15-20 craBuTCS, €Ciu:

— Bxoje penienus 3a1anus Oblia JIONyIeHa OIKOKa,

— MaTepHuall U3JiaraeTcs HEMoCIe0BaTEIbHO;

—00yJaroIUICsA HE MOXKET IPUMEHUTh TEOPETUIYCCKUE 3HAHHUS HA IMPAKTUKE;
—Ha 50% JTONOJIHUTEILHBIX BOIIPOCOB JIaHBI HEBEPHBIC OTBETHI.

0-15 3ananue Bo3BpaiaeTcss 00yJarouemMycs 1Jis rnepeieabBaHusl.
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MHUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3OBAHUSA POCCUUCKOW ®EJEPAIIUU
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YYPEXJEHUE BbICUIEIO OBPA30OBAHUA

«HauwmoHanbHB W UCCHNEenOBAaTEAbCKUNA SAEPHBHA YyHUBEPCHUTET

OOHMHCKNI HHCTUTYT ATOMHOM YHEPTreTHKH —

«MHUDU »

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

«HanunonanbsHBIN Hcclieq0BaTEeNbCKU sAepHbINA yHUBEepcUTEeT « MU DI »

(MATD HUSTY MUDN)

Otnenenne Anepuoit @uzuku u Texnonoruit

Bonpocsl Ha KOJJIOKBHYM

110 JMCLUIIIIMHE ABTOMaTI/I?;HpOBaHHa}I CUCTEMaA YIIPABJICHUA TCXHOJIOIT'NYCCKHUM

(HaMMEHOBaHHE JAUCLUILIIMHBI)

IIPOLIECCOM
[TpuHLIMIIBI paOOTHI OCHOBHOTO 000pyn0BaHus I KOHTYpa.
[TpuHLMIIBEI pabOTH OCHOBHOTO 000pynoBaHus Il koHTYypa.
CxeMa ynpaBIIMIOIIMX BO3IEUCTBUIM U POJIb OOPATHBIX CBSI3EH.

e

VYpaBHeHue OallaHca Mepeaydn Teria OT TOIUIMBA K TEIUIOHOCUTENIO |

KOHTYypa. YpaBHEHUE OalaHca Mepeaady Teria TEIIOHOCUTENIEM OT

peaxkTopa K maporeHeparopy.

5. YpaBHeHue Oananca nepenaun temia B [1I" ot Tenonocutens I KoHTypy K

Bone-napy Il konTypa.
6. YpaBHeHue OanaHca SHEPTUH B TYpOMHE U KOHJIEHCATOPE.

7. YpaBHeHue OanaHca rnepeauu SHEPTUH OT TYPOUHBI K T€HEepaTopy.
8. Pomb monoxuTenbHOro nmapoBoro 3¢ ekra peakTUBHOCTH B Pa3BUTUHU

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

Kpurepun oueHnBaHus KOMIETEHI Ui (Pe3yJIbTATOB):
Ha komnokBryme 3agaercst BOIIpoc.
8-10 GayIoB 3a OTBET HA BOIIPOC BHICTABIISCTCS CTYACHTY, KOTOPBIN:

- BIQJICET METOJO0JIOTUEN TAHHOW AUCUUILIMHBI, 3HAET ONPEICIICHUS OCHOBHBIX MTOHATHIA;

- TIOJTHO PACKPBIBAET COJIEP)KAHIE TEOPETUIECKUX BOIIPOCOB OHIIETA;
- YMeeT yBA3aTh TCOPHUIO U NPAKTUKY IIPU PEIICHUH 3a1ay.
5-7 GayyioB 3a OTBET HA BOIPOC BBHICTABIISETCS CTYACHTY, KOTOPBIN:

- Cneman BCC, 4YTO Tpe6yeTC${ IJI4 TTOJTYYCHHS OLCHKU «OTJIWYHO», OJHAKO IIpHU 3TOM JOIMYCTHII
HC3HAYUTCIIbHBIC HCTOYHOCTU IIPU H3JIOKCHUU MATCpUallda, HC HCKAXKAOIIUEC COACPKaHHUC OTBETA IO

CYIIIECTBY BOIpOCA.
1-4 GannoB 3a OTBET HA BOMPOC BBICTABIISIETCS CTY/IEHTY, KOTOPBIH:
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- BJIaJICET METOJI0JIOTHEN JaHHON AMCLHUIUINHBI, 3HACT ONPEIETICHNUS] OCHOBHBIX MTOHATHIA;
- PacKpbIBaET COJIEP)KAHUE HE BCEX TEOPETUUYECKUX BOIIPOCOB

- HE BCerjia yMeeT yBsi3aTh TEOPHUIO U MPAKTUKY MPU PEIICHUH 33/1a4;

0 GamnoB 3a OTBET Ha BOIIPOC BHICTABIISAETCS CTYIAEHTY, KOTOPBIN:

- MUMEeT MpoOeNbl B 3HAHUSAX OCHOBHOI'O Y4eOHOro Marepuajia Mo IUCHHUIUIMHE, HE MOXXET IaTh
YCTKOIro onpe;[eneﬂml OCHOBHBIX HOHHTHfI;

- HE MOXKET YCHENIHO MPOOJKAaTh HajlbHEHIIee oOydyeHHe B CBS3M C HEAOCTATOYHBIM OOBEMOM
3HAHUHN

Onucanne MKAJbI OIleHUBaAHUS:
5-10 KOJUIOKBUYM, CUUTACTCA CAAHHBIM

0-4 cTyneHTy 3amaeTcs APYroi BOMPOC, MPU OTBETE HA KOTOPbIH BBOAUTCS Kodhdumuent 0,8 k
[I0JIyUEHHOMY pe3yJbTaTy OTBETa

16



MHUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3OBAHUSA POCCUUCKOW ®EJEPAIIUU
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXJEHUE BbICUHIEI'O OBPA30OBAHUA

«HauwmoHanbHB W HccnengoBaTedAbCKUNA SAEepHBH yHuBepcuretr « MUDU »
OOHMHCKNI HHCTUTYT ATOMHOM JHEPTreTHKH —
¢wman deneparbHOro rocy1apCcTBEHHOI0 aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEIKICHUS BBICIIETO 00pa30BaHHUs

«HanunonanbHBIN Kcclieq0BaTeNbCKU sAepHbINA yHUBEpcUTET « MU DI »

(MATD HUSTY MUDN)

Otnenenne Anepuoit @uzuku u Texnonoruit

3aganus a1sg padoThl HA TPEeHaxkepe

110 JUCHHUIIJIMHE ABTOMaTI/ISI/IPOBaHHaﬂ CHUCTCMaA YyIIPpaBJICHHA TCXHOJIOTHMYCCKUM

MPOIIECCOM
3aganme Ne 1.

Onpeodenenue Kpumuuecko2o nON0HCeHUs 0eCAMOI ZPYNNbl NOOWAIOWUX CIEPIHCHEI MEMOOOM
IKCIMPANoOnayuu Kpueoii 00pamHuo20 YMHOMCEHUA

B nanHoii paboTe UcIonb3yercs Cleqyollee COOTHOIIEHUE, CBSI3bIBAIOIIEE MOIIHOCTD U

N

_ ucm
KO3 PHUIHEHT Pa3MHOKECHHUS OAKPUTHIESCKOTO PEaKTopa: - 1-K
ef

rae N — MorHOCTh peaktopa, a Nye; — YUCIIO HEHTPOHOB, HCITYCKAEMbIX HCTOYHHUKOM 3 BPEMsI )KU3HU
oxnoro nokonenust. Ecin Ker(h) muneiino pactér ¢ pocrom h, To 3aBucumocts N(0)/N(h) crabusbhas.
I10 1a€T HAM BO3MOXKHOCTb, dKcTpanoaupys 3apucumoctb N(0)/N(h) no nmepeceuenust ¢ ocbio
abcuuce, MoayduTh TpernoiaraeMoe 3Hauenne N, mpu KOTOPOM PeakTop CTAaHET KPUTHUCCKUM.

B ucxomHom coctosiHun peakTop HaxoauTcst Ha MOIIHOCTH ??7? % Nyoy B TOJKPUTHUECKOM
cocrosiHud. B xozme pabotsl crepskau 10-i rpynmsl BeiBoasTcs ¢ marom 10%. [Tocne ycranoBneHus
CTaI[MOHAPHOT'O YPOBHS MOINHOCTH Ha rpaduke orkiaasiBaroTcs Benmuuurbl N(0)/N(h). TToce BeiBoa
crepkHel 10 50% HYKHO TOIYYUTh IKCTPAIIOIMPOBAHHOE 3HAYCHUE KPUTUIECKOTO TTOJIOKEHHUS
CTEp)KHEW M CPaBHUTD €r0 C IKCICPHUMEHTAIIbHBIM.

H, % N(h) N, Haerp, %
N (h)

0

10

20

30

40

gl |w N |- |O

50

3amanue Ne 2.
Onpedenenue Kpumumuueckoiu KOHYEHMpPaAyuu 60PHO20 NO2IOMUMEIA MEMOOOM
IKCMPANONAYUN KPUBOU 0OPAMHO20 YMHONCCHUS.

Hcnons3yromuecs B JaHHOW pabOTe COOTHOIIEHUSI aHATOTHYHBI 3aaHni0 Nel, HO B KauecTBe
CpeICTBa BO3ACHCTBHS HA PEAKTUBHOCTh BHICTYMAET KOHIIEHTPALUS OOPHON KHCIOTHI.

B ucxoonom cocmoanuu peakrtop nHaxomutcs Ha 77?7 % Ny B moaxkputuke. M3menss
KOHIIEHTparuoo mornotutenas ¢ marom 0,005 rp/kr, 3ammuceiBaeM 3HAYEHHUE MOIIHOCTH IOCIE
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okonyanus mepexogHoro mpomecca u otHomeHue N(Cpo)/N(Cp). Usmepenust mpomoinkaeM, Mmoka
N(Cho)/N(Cp) e craner menbuie 0,5. [Tocie 3TOro HyHO MOTYYUTh IKCTPANIOJIMPOBAHHOE 3HAYCHUE
KPUTHYECKON KOHIICHTPAIIMU U CPABHUTH €€ C IKCIICPHUMEHTAIBHOM

N Cs ,r/xT NHOHK(C6) ,% No/N (C6)

0
1
2

3aganue Ne3.

H3mepenue omunocumenvHoul Xapakmepucmuku 5-u 2pynnol pecyiupyloumjux CmepycHell 6
HOOKPUMUYECKOM COCHOAHUU PeaKkmopa.

OTHOCHUTEILHOMU XapaKTepI/ICTHKOI;'I Ha3bIBACTCA 3aBUCUMOCTb OTHOLICHUSA PCAKTUBHOCTH,
BHECEHHOM B PEaKTOP BBIBOJOM M3 HETO YaCTU CTEPIKHS, K PEaKTUBHOCTH, BHECEHHOI B peakTop MpH
IMOJIHOM BBIBOJIC CTCPIKHA, OT BBICOTLL HOII'béMa CTCPIKHA.

IIpu mocTpoeHnn XapaKTEpUCTHKHM UCIOJIb3yeTcs cieayroniee cootHomenue: N, = —<=, rae Ny —
0

HadaJlbHasg MOIIHOCTb p€aKTOpa, NHCT— MOIIHOCTh HCTOYHHUKA, AKO - UCXOJHaA IMOAKPUTHYIHOCTD. I[J'ISI

ucm

——— rne AK(z)- BHecéHHas peaKTUBHOCTh
AK — AK(2)

IPOU3BOJILHOTO TOJIOKEeHUsT cTepxkHer: N(z) =

TIpU HObEME CTEPKHS HA BBICOTY Z.
N — N
0 — Ak - Ak(2) =1- Ak(z) . JIsl TIOHATBIX CTEPIKHEN: Ak(100) =1- °o__|
NGZ) Ak, Ak, Ak N (100)
pabouee COOTHOIIIECHHE.
Hcxoonoe cocmosiue — peakTop B TOJAKPUTHIECKOM COCTOSIHMM HA HU3KOM yPOBHE MOIIHOCTH. 5-10

IpyIIly BbIBOAMM M3 peakTopa ¢ maroM 5% Ha nepBbeix 20% u Ha nocieanux 10% BeicoTel. Ha
ocTajgbHOM yuyacTke c¢ maroM 10%. Onpenenuts YUciIo JUHEHHBIX POLIEHTOB.

OTCHOZIa ITOoJIy4aeM

N
N 10
z N(2) No e

N(z) N(Z) 1~ N@oo

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

3aganue Ned.

H3zmepenue omnocumenvbHoll XapakmepucmuKku 5-il 2pynnot RO210WAIOUWUX CIEPICHEIL 6
KPUMUYECKOM COCMOAHUU PEAKIMOPA MEeMOOOM NEPEKOMREHCAUUU HA OOPHBLIL NO2TIOMUMETb.
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B nanHoii pabore a1 onpeaeneHus OTHOCUTENbHON 3((EeKTUBHOCTH pa3INYHbIX yYaCTKOB
CTEep>KHEH U3MEHSIIOCh KOJIMYECTBO OOPHOM KHCIOThI, HEOOX0AUMON 4TOOBI CKOMIIEHCUPOBATh
BHECEHHYIO CTEPKHEM PEAKTUBHOCTb. ECIIM MPeNnoa0&KUTh, YTO PEAKTUBHOCTh PEAKTOpa JIMHEHHO
3aBHCHUT OT KOHIICHTPAIMU OOPHOM KUCIOTHI, TO OTHOIIEHUE 3(h(HEKTUBHOCTH YUaCTKa CTEPKHS K
3¢ (EeKTUBHOCTH BCETO CTEPKHS Oy/eT paBHA OTHOIIEHUIO KOJIMYECTBA OOPHOM KUCIIOTHI,
HEOO0XOIMMOM JJIsi KOMIIEHCALUU YYaCTKa, K KOJMUECTBY OOpHOM KUCIOTHI, HEOOXOMMOI JIIst
KOMIIEHCAIIM BCErO CTEPIKHS.

Hcxoonoe cocmosnue — peakTop Ha HU3KOM YPOBHE MOIIHOCTH, BBIBEJIEH B KPUTHUECKOE
COCTOSIHUE C NTOMOIIbIO OOPHOM KUCIOThI. CTEpKHU BBIBOASTCSA U3 PEAKTOpA C TAKUM K€ LIaroM, Kak
U B npenbiayiied pabore. Ilocie yero peakrop BBIBOOUTCA B KPUTHUECKOE COCTOSHHME OOpPHBIM
noryotureneM. ONpenenuTh YUCIO JTHHEHHBIX MPOLIEHTOB.

Cr -C (0)

Z.% Co™®, r/kr  Cp-Cp(0), r/xr  C7 (100) -C.7 (0)
0
5

3aganue NeS.
Onpeodenenue abconomnoii Ihppekmusrnocmu 5-i 2pynnvt ROI0WAIOUWUX CINEPIHCHET
Jis onpeneneHuss 3G(EKTHBHOCTH  OPTaHOB PETYJIHMPOBAHHS B JaHHOW pPabOTe HCHOJIB3yeTCs

| Dies
GopMyma O0OpaTHEIX 4YacoB: L= +> ——"—, e |- Bpems KM3HM MIHOBCHHBIX
T, *ky ‘T1+A4*T

HEWTPOHOB, T — yCTaHOBMBIIMICS NEPHOA pa3roHa peakropa, f; - apdexruBHas nons |-it rpynmsl
3ana3/bplBalOLINX HEHUTPOHOB, A, - NMOCTOsHHAs pacnajaa |- rpynnsl 3ana3AbIBalOIIMX HEUTPOHOB.

3aBucumocts p(T) 3amaércst TAOIUYHO.

Ty, c 21,7 41,5 55,4 69,3 139
0,9 0,194 0,147 0,119 0,1 0,0557

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

p4

30 35 40 45 50 55 60 65 70 75 80

Ucxoonoe cocmosinue — crepxkHU S-ii Tpynnel BbiBelleHBI Ha 50%, peakTop BBIBEIEH B
KpUTHYECKOe cocTosiHMe Oopom. Jlamee ¢ mMOMOLIbIO 5-if Ipynmbl peakTop BBIBOAMTCA B
Haakputuueckoe coctossaue (o =+0,001 ), 3ammcpiBaeM HavanbHOE 3HAYEHHE MOIIHOCTH H
OTMEYaeM MOMEHTHI BPEMEHH, B KOTOpbIE MOIIHOCTh yABauBaeTcs. [lo 3TUM JaHHBIM TOTy4aem
NeproJl pa3roHa peakTopa. MICTOUHMKOM TOTpEIrHOCTeH, KOTOPhI HEOOXOIMMO YUYECTb, SBIISETCS
BKJIAJ] 3aMa3[bIBAlOIIMX HEHTPOHOB HAa HA4YallbHOM Yy4YacTKE pa3roHa M MOIIHOCTHOW A ekt
PEaKTHBHOCTH B KOHIIE. Pa3roH peakTopa mpomoinkaeTcst 10 TeX Iop, MOKa BBeIEHHAS PEaKTHBHOCTh
He OyleT CKOMIEHCHpOBaHa TeMIeparypHbIM 3(dexTom peakTuBHOCTH. [lo BenmuumHe cpenHeit
TEMIEPATYPhI OIpeiesieM BeIMYMHY 3TOro 3¢ deKra.
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N, %N, oum t+??min Ty c
0,001 0:7? -
0,002
0,004

Ap
Ah(X—50%)
Bec Bcero crepykHs onpeensercs Kak 3QQeKTHBHOCTb OJHOTO IIPOIEHTa, YMHOKEHHOTO HA YHCIIO
maHeinbIx npouento. Ao = Ap(1%) *??7?

Tep=277¢c;  Ap=u3 Tabmuubl B4y Ap(1%) =

o pasrona peaktopa: Tp=Tpux=777 °C , Tep=77? °C
Hocne pasrona: Tp=??? °C  Tpu=??? °C T,=??? °C AT,=??? °C

= Ap _ 279 B
AT °Cc
3aganue Ne6.

H3mepenue ckopocmu 6600a peakmopa 6 OOHYIO AMY.

B mpouecce paboTsl peakTopa B HEM HaKaIUIMBAIOTCSI W30TOIIBI 1'%y Xe'®. Konuenrpanus
IEepBOr0 U3 HUX PacTET 10 TeX IOp, IMOKAa CKOPOCTh OO0pa30BaHMsI HE CTAHET paBHA CKOPOCTU €ro
pacranga, ¥ JJMHEWHO 3aBUCUT OT IIOTOKAa HEUTpPOHOB. KoHLeHTpanus Xe!® 1pyu OOJIBIIMX 3HAYEHMSIX
HEHTPOHHOTO TIOTOKA [EPECTaéT OT HErO 3aBHCETh, T.K. X&' MMeeT 0UeHb GONBIIOE CCYCHHE 3aXBATa
HelTpoHoB. Eciii MOIITHOCTH peakTopa 1mociie JTUTeNbHONH PadoThl ¢ OOIBITUM HEUTPOHHBIM IIOTOKOM
magaer 10 Hyms, Xe'® W3 peakropa NpaKTHYECKH NpecTaeT mcuesaTh, a 0OpA3OBAHHE ero
npekpaiaercs, T.K. "> HakaruBaeTCs 3a BpeMsi paGoThL. PeakTop HAUMHAET TEpATh PEAKTHBHOCTB.
CKOpOCTb ITOTEPU PEAKTUBHOCTH MBI U3MEPSIEM B 3TOH pabore.

U3 ucxoonozo cocmosanusa peakrop, pabOTaBIINN HA HOMMHAJIBHON MOIIHOCTH, MEPEBOJUTCS
Ha MOIIHOCTh OiM3Kyl0 K Hymto. [locie 3Toro ¢ mepuoguuHOCTBIO 5-8 MUHYT 3amuchiBaroTCs 4
3HAYeHUsI KPUTHYECKON KOHIIEHTPAIMH MOTJIOTHTENS, KOTOpasi CHUXKaeTcsi Bo BpeMmeHu. [lo rpaduky

C "
AC, (t) nHaxomurcs mnpous3BojHas ——. YMHOXUB €€ Ha @, IOIYYHUM CKOPOCTh IIOTEpH
dt

PEaKTUBHOCTH.
Cp AC, (1) t dt, gac

9C _r99

dt
Ap dC * g

At dt

=777
Cb

3aganue Neo7.

Hzmepenue korgppuyuenma peakmugnocmu 60pHo20 no210mumenis MemoooM pa3zzoHa peaKkmopa,
onpedenenue Ipgexkmuenocmu 5-ii Zpynnvi NO2NOWAIOWUX CINEPIICHEN, OUEHKA MEMNEPAMYPHO20
KoIhpuyuenma peakmuenocmu menaoHocumens.

MeTtouka onpeeNeHus peaKTHBHOCTH, BHOCUMOM OOPHBIM MOTJIOTUTEIEM, COBIAIAET C
npeapayneid padboToil. Onpeaenus peakTUBHOCTh, BHOCUMYIO B PEaKTOp OOPHBIM MOTJIOTHTENIEM, MbI
MO>KEM BOCTIOJIB30BaThHCS PE3YyIbTaTOM OJHON U3 MPEABLAYIINX PadOT U OMPEACTUTH BEC S5-Il TPYIIIBI
CTEepXHEH, paHee BHIPAKEHHOM uepe3 KOHILIEHTpaluio 0opa.
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Hcxoonoe cocmosinue — CTEPKHH TIONHOCTBIO OIYINEHBI, PEAKTOp KPUTHYEH 3a CUéT
KOHLIEHTpaUuK Oopa. MBI MEpeBOJMM PEaKTOp B HAJKPHUTUYECKOE COCTOSIHHUE (OOpHOM KHUCIIOTOH),
(GUKCHPYsT MOMEHTHI YABOCHHS MOIIHOCTH. PasroH mpojoirkaercss A0 TeX IOp, MOKa PEeakTop He
BEPHETCSl B KPUTHYECKOE COCTOSTHHE.

N, %Ngou T,c Ty,
0,001
0,002
Tep=???¢c, Ap=?7?p
[Ipupamenue KoHIIEHTpanuu Oopa:

AC =777 r/kr
o =P =97 A
AC 7,

Bec 10-oii rpynnsr: Ap,,, =-a,, (C,(100) - C, (0))=???
Jlo pasrona peaktopa: Tp=Tpun=??? °C , T,=??? °C
[Tocne pasrona: Ty=77? °C T,x=??? °C Tep=77? °C AT,=?7? °C

A

o, = ap ???Oﬁ (CpaBHUTH C TpeabIAYIICH paboTO)
AT C

3aganme Ne8.

Hzmepenue mouwyHocmno2o Korppuyuenma peakmugHocmu npu pazHom uucie padomaroujux
I'lH.

MOUIHOCTHBIM ~ KOA((PHUIMEHTOM pPEaKTUBHOCTH HA3bIBAIOT HW3MEHEHHWE PEaKTHBHOCTH,
OTHECEHHOM K U3MeHEeHUI0 MOITHOCTH Ha 1%N,0y. MoLHOCTHOM K03()(PUIIMEHT peaKTUBHOCTHU CBSI3aH
C TeMIepaTypHbIMH KOd((UIIMEHTaMH TOIUIMBA M 3aMeUIMTENsd. BiHsHUE pa3IudHOro dYucia
pabortaroux ['TIH na MKP cBs3aHO ¢ pa3iM4HBIM PacxoAOM TEIUIOHOCUTENSI U PA3JIMYHBIM €ro
nonorpesom. g 2-x I'IIH Temneparypa pactér ObicTpee ueM i 4-X.

Hcxoonoe cocmosanue — pabotatot 4 I'lLIH, mourHocts 10%, 10-as rpynmna BeiBeieHa, peakTop
KPUTHYEH 3a CuéT KOHUeHTpauuu 6opa. Heo6xoaumo, yBennunBasi MOIIHOCTh PEAKTOPA, BHIBECTH €0
B kputudeckoe cocrossHue Ha 30 u 50%N;0y, BO3IEHCTBYS Ha pPEaKTOp MOIJIOTUTENEM. 3aTeM
BO3BpaIaeMcst Hazaj, npoxonas kputudeckoe coctosinue Ha 30 u 50%Nyoy. B xaxmaom cocrosumn
3aMnChIBaéM KPUTHYECKYIO KOHIEeHTpauuto 6opa. Ilponenas n3mepenus Ha 4-x I'L[H, Boikatouaem 2
I''IH B yeTHBIX WM HEYETHBIX METJISIX, MOCJIE YEro MPOBOAUM H3MepeHus cHoBa. CtpouM rpaduk

dC dC
C(N) 1 Haxo M NMPOU3BOIHYIO d_l\lb . YMHO)as - d_Nb Ha (,, HOIY4aeM Q,

HBa I'lIH 4 T'IIH
N, %N on Cp®, r/kr N, %N om Cp®, T/kr
10 10
30 30
50 50
30 30
10 10
Hns 2-x THH:
2
AC 99 AZ a, = m_ P
AN % N HOM % N HOM
Jna 4-x I'TTH:
2
AC _ o 43 a,= m— P
AN % N HOM % N HOM
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3apanue Ne9.

Onpeoenenue memnepamypHsix KoIhghuyuenmos monauea u menjioHoOCUmens.

B nannoii pabote peakTHBHOCTH MPEACTABIAETCS CIeyIomel popMyIIoi:

Ap =0y - AT + Qo - AT o + ey - ACB

Jast Toro, 4ro0Bl C MOMOMIBIO 3TOH (POPMYIIBI MOXKHO OBLIO ONPEAENUTb X, U O ;0o , HY)KHO 3HATh
xapakTepucTuku (P, Ty, Tron, Cs ) KaKk MUHUMYM 2-X COCTOSIHMM peakTopa. B sToM ciyudae Mbl
MO>KEM COCTaBUTH CIEIYIONIYIO CUCTEMY:

Apq =0y AT g + Qo - AT o1 + 0oy - ACBI

Apo =0y - AT + O - AT on2 + g - ACB2

rie: AT =Tt = Tmo  ATron1 = Tron1 — Trono ACBl:=CBl—CBO0 Ap1:=p1—p2 U T.JI.

U PELIUTh €€ OTHOCUTEIIBHO O, U O 10 -
B nanHo#i pa®oTe MCXOAHBIM COCTOSIHHUEM SBISETCS KpuTHueckuii peaktop (10-s rpymma BBepxy,
OCTaJIbHBbIe BHM3Y) ¢ nByMsa pabortaromumu ['TIH, umeromuii momtHOCTh 50%. Jlisi BBINOJHEHUS
pabotel HyxHO BriounT emé 2 I'TIH, noxknarbcsi KOHIIA NEPEXOAHOIO IIpoliecca, 3amucarhb
XapaKTePUCTUKHU PEaKTOpa , U 3aT€M, MEHsI KOHLIEHTPALMIO OOPHOTO MOTJIOTUTEINS , BEpHYTh PEAKTOP
Ha MOIIHOCTh 50% ¥ CHOBa 3amucaTh XapakTEepPUCTUKU. [10 MOTydyeHHBIM JaHHBIM HY>KHO COCTaBUTH
CUCTEMY ypaBHEHUH U PEUIUTH e€.

1) JIsa Brmouenubix I'LIH (N=50%), ¢pukcupyem nornorutenem o =0

2) Bximouensi Bce I'LTH.

3) N=??7% , yBenuuuBas KOHIIEHTpaIuio 0opa, moBoaum 10 N=50%

4) HUsmensieMm Cg , 9T00bI T1op=T ron(HCX).

5) Usmensiem Cg , uT00bI T =T py(1CX)

NQ N 1% CB TTOH TBX TBbIX TCD A’-‘[‘TOH ATTCHJ] dC

O~ wdNPE

JIBa mociemHUX peXxHuMa MpeAHa3HAueHbI ATl MPOBEPKH, TaK KaK B HUX MEHSETCS TOJIBKO OAWH 3
napaMeTpoB. DTO MO3BOJISET Cpa3y ONPEAEIUTh OAUH U3 KO3(DUIIEHTOB.

3amnuiieM cucTemMy, oACTaBUB U3 padboTsl Neb6 o,

HalgeM

amH u aTOIT

O6paboTka 2-X MOCIEAHUX PE3YJIBTATOB JAET JJISI POBEPKU:
6lmn u aTOH

Kputepun oneHuBaHus KOMIETEHIH (Pe3yJbTATOB):

IToxka3zaTenn Kpurepun ouenku Banab (max)
OLICHKH

[IpenBapuTenbHbI -pacKpbITHE BOIIPOCA; 5

1 omnpoc - Ha3BaHMs U OIIPECIICHHUS;

- (hopmyHpOBKa MOHATHI U KaTErOPHii;
- HCIIOJIb30BAHUE IOIIOJIHUTEIILHON JIMTEPATyPhl U UHBIX
MaTEpHaJIOB U JP.

Cobmronenue -TPaMOTHOCTB U KYJIbTypa U3JI0KEHUS; 15
TpeOoBaHUH K - BJIaJICHE TEPMUHOJIOTUEN Y OHATUIHBIM aIllIapaToM
0(OPMIICHUIO POOJIEMBI;
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paboueii TeTpaau

- KyJIbTypa 0ohOpMIICHHSI.

[IpaBunbHOCTB -IPaBWIBHOCTbH U NIPABUIIbHAA I10CIIEI0BATEIBHOCTD 25
BBITIOJTHECHUS BBITIOJIHEHUS 3aJaHUH, U3JI0)KEHHBIX B METOANYECKOM
3aJaHIH OIMCaHWH,

- IPaBUJIbHBIN PACYET N1apaMETPOB.
O6ocHoBaHMe - IPOAEMOHCTPUPOBATh 3HAHUM IIPOIPAMMHOI0 MaTepuaa; )
BbIOPaHHBIX - U3JIO)KUTh TEOPETUUECKUM MaTepHal;
JEeHCTBUAN - IPOAEMOHCTPHPOBATH YMEHUS pabOTHI C IUTEPATYPOIA;

- BBIBOJIbI 110 U3JIaracMoMy MaTCpuaily.

Onucanue MKaJIbl OEHNBAHUS:
30-50 3aganus, BBIOIHAEMBIE HA TPEHAXKEPE, CUUTAETCS BHIIOJTHEHHBIM
0-29 3anmanus, BRINOJNHSIEMbIE Ha TPEHaXeEpE, TPeOYIOT TOpadOTKH
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