[lOKYMEHT NOANMCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®WO: Nexapesckuii bopuc Bnagummposuy

[lomxHocTb: MpopekTop no y4ebHoi 1 MeToanyeckon pabote
[Jlata nognucanus: 20.06.2022 12:24:03

YHMKaNbHbIA NPOrPaMMHbIi KNHOY:
3b89716a1076b80b2c167df0f27c09d01782ba84

MUWHOBPHAYKHW POCCHUHA
(benepajibHOE rocy1apcTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BbIcLIero 06pazoBaHus
«Cankr-IlerepOyprekuit rocy1apcTBEHHbIH TEXHOJOTHYECKHH HHCTHTYT
(TEXHUYECKHUI YHUBEPCHUTET)»

YTBEPXJIAIO
ﬂpopeKTop no qe6Hou

NMPUHIUIIBI, METO/IbI U TEXHUYECKHE CPEJACTBA
PAJIMOAKTUBHBIMH OTXO/IAMMU
(nauano nooeomosku — 2017 200)
CrenunanbHOCTh

18.05.02 Xumuueckasi TEXHOJIOTHSI MATEPHAJIOB COBPEMEHHOH IHEPIreTHKH

Crienmaamu3arusi:

Ne 3 Texno/iorust TeIJIOHOCHTEIEH U PAAHOIKOJIOTUA SIAEPHBIX JHEPTETHYECKHX YCTAHOBOK

Kpanudpukanms
HUnxenep

®opma 00yueHus
Ounasn

Daky/IbTeT HHKEHEPHO-TeXHOJOrHYeCKHil

Kadenpa wmHkeHepHOI painoIKoONOrHH U PATHOXUMHYECKOH TEXHOJIOTHH

Cankr-IlerepOypr
2017
b1.5.27.03



JIMCT COI'JIACOBAHUA

PA3PABOTYUKU ITPOI' PAMMBI

[Tpodeccop, n-p xum. HayK A.®. HeuaeB

Cr. nper. A.A. AxatoB

Pabouas nporpamma nucuurInHbl «[ [pUHITUIIBL, METOBI U TEXHUYECKUE CPEICTBA YIIPABICHHUS
pPalMOaKTUBHBIMH OTXOJaMU» OOCYXJICHA Ha 3acCeIaHuu Kadeapbl MHKEHEPHOU PaTOIKOIOTHH
U PaTUOXUMUICCKON TEXHOJIOTHH

MPOTOKOII OT «__ » 2017r. Ne

3aB. xadenpoit UPPT B.A. lownbHUIBIH

Pabouas nporpammMa aucuumiuHbl «I I[pyHIMIBL, METOJIBI M TEXHUUYECKUE CPEJCTBA YIIPABICHUS
PaZMOAaKTUBHBIMH OTXOJAMI» 0100peHa yueOHO-METOIUNIECKON KOMUCCHEH HHKEHEPHO-
TEXHOJIOTUYECKOro (hakynbTeTa

MPOTOKOJ OT «__ » 2017 1. No
IIpencenarens B.B. IIposieB
COT'JIACOBAHO

PykoBoauTenps HanpaBieHUs NOATOTOBKU
«XMMHMYECKAsI TEXHOJIOTUSI MaTEPUAIIOB
COBPEMEHHOMN YHEPTETUKH N.B. IOqun

HupexTop Oubanorexu T.H. Crapocrenko

HavannHuk MeTOIMYEeCcKOro oTeia
yu4e0HO-METOIMYECKOTO YIIPABICHUS T.W. bornanosa

HauvanpHuk yueOHO-MEeTOINYECKOTO
YIIPABJICHUS C.H. [Ienucenko




COJIEPKAHUE

1. [lepedyens mIaHUPYEMBIX PE3YIHTATOB O0YUEHHUSI MO JUCHUIIIIMHE, COOTHECEHHBIX C

MJIAaHUPYEMBIMU PE3yJIbTaTAMH OCBOCHHUS 00PA30BATEIIHHOM MPOTPAMMBI ....vveevvveeeiveesireessireesnenas 4
2. MecTo AUCIUIUIMHBI B CTPYKTYPE 00Pa30BATEIBHON ITPOTPAMMBI .....vvveervreesireesireessresssnessnenas 8
RO 50 0107 (030 0700 01070 5 0.5 HREETT 8
4. COMCPIKAHUE JIUACIIUTIIIITHBL ... eeuvveesuteeesstreesateeessteeessseeesaseeessseeessbeeeasbeeaasbeesasseesbeeeasneeeanneeeannneeanes 9
4.1. Pa3aennl JUCLUAIIITUHEL ¥ BUIBL 3AHITIIL +vuveeverruseeeessneesessseesesssesssstseesessnreesesrnreesesnneeeen 9

4.2. 3aHATUS JIEKITHOHHOTO THIIA .......iievrrrereseeessseissrssesssessssimissssssesssessssimssssssssssessimmssrsseeees 10

4.3. 3aHATUSA CEMUHAPCKOTO THIIA ..vevvvienrieiereasreessneasseessreassesssssasseesssssneessssssseessnsssnesssnsassesses 11
4.3.1. CeMUHAPBI, TPAKTHUECKUE 3AHITHUS ..veervvrrmreerneessreessesaneesseesneessessneesnessneessessnneenes 11

4.3.2. JTaOOPATOPHBIC BAHITHS «.vveuvvressrriesssesesssesessseessssesssssesssssesssssesssssessssessssessssessnssees 11

4.4. CaMOCTOSITEIIBHAS PAOOTA OOYUATOIIIIXCS v vveerreesreanreessreesseessreaseessneesseessneeseessseassesses 13

5. IlepeueHs y4eOHO-METOAMUECKOTO 00ECIIEUEeHHUS IS CAMOCTOSITEIbHON pabOThI
OOYYAIOUTUXCS TIO JIACIIATIITHIHEC «....vveenvteeenteeessteessseeesssseessseeesnsseessseeessseeeasseeessseeeasseeensneeaseeesnnneesnes 14
6. @OHJ| OLIEHOYHBIX CPEJCTB AJISl IPOBEACHUS POMEKYTOUHOM ATTECTALIUM ....vvrvvereeeeeenneene 14
7. IlepeyeHb OCHOBHOM U AOMOJIHUTENBHON Y4eOHOI TUTEpaTyphl, HEOOXOAUMOI /111 OCBOCHUS
D107 00300000705 03 (TR 15
8. [lepeuenn pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT»,
HEOOXOAUMBIX IS OCBOCHUS JIUCIIAIIIIIHBL ..uvvuveeesieesssseesseessssssssssasssssssssstssssnssssessssssssnnssseesses 15
9. Metoanueckue yKazaHus Uil 00YJarOIIUXCS IO OCBOSHUIO JUCIIUILTUHBL . ......cevveareeerieeeneeens. 16

10. [lepeuenb nHGOPMALMOHHBIX TEXHOJIOTHA, UCIIOJIb3YEMbIX IIPU OCYILIECTBICHUH

00pa30BaTENBbHOTO MPOIECCA MO JTUCHUTIIIHE .....veeeveeereesreessreasreessneaneessnessneessneaneesneesnessnnsenseeses 17
10.1. THGOPMALITMOHHBIE TEXHOIIOTH ... .cuveereeeesreesereasreesseeasneessneasneessesaseessnssnneessnsannessnnesnes 17
10.2. TIPOTPAMMHOE OOCCTIEUCHUE. ......cvvivviiieriasrisieesieese st sb et sbeesr s sb e 17
10.3. TH)OPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBL. ... .vivierrisieisiiesrisieesieestessnssieesne s siee e s ses 17

11. MaTepuanbHO-TeXHUYECKas: 0a3a, HeoOXoauMast J1Jis OCYIIECTBICHHs 00pa30BaTEIHLHOTO
MIPOIECCA MO JIACIIMITIIIITHE .....vvvteeassteeeesuteeeesssnssseesasssssaesasssseessssseeesansseeessanssseessansneeesannnneeesnnnnneeesas 17

12. OcoOeHHOCTH OCBOCHHUS JAUCHUIUIMHBI MHBAJIMAAMU U JIMIIAMU C OTPaHUYCHHBIMHA

BO3ZMOYKHOCTSIME 3IIOPOBBS ...ttt siiiastee it bee it s te s shasaseesss e s e e sbe s s sba e s b e e sbe s s s e e sbaesan e e sna s e ne e 18
ITpunoxenne Ne 1. @OHT OLEHOUHBIX CPEIICTB.....ueeiurrieireresreressreesssreesssresssssesssssesssssesssseesssneesnns 19
ITpunoxxenne Ne 2. BapuaHTBl KOMITTIEKCHOM 3AMTAUM .....uvvveureresireiesireessinesssinessssnessssnesssssessnneesnns 24



1. Ilepeyenb nNIaHUpPyeMbIX pe3yJbTATOB OO0y4YeHHS] MO IMCIHUIIHHE, COOTHECEHHBIX C

IUIAHUPYEMbIMH Pe3yJIbTATAMM 0CBOEHUsI 00pPa30BaTeIbLHOMH MPOrPaMMbl

B pesynbpTare OCBOSHUMS IUCIHUIUIMHBI OOYYAIOUIUICS JOKEH OBJIAJETh CIICTYIOIUMHE
komnerennuamu. OK-4, OIIK-2, I1K-4, I1K-8, IICK-3.2

Koowt
KOMnemenyuu

Pesynbrarer ocBoenust OOIT
(codepoicanue KomnemeHyuil)

[lepeuens mIaHUPYEMBIX PE3yJIbTATOB
00y4YeHUS 1O TUCITUTUIHHE

OK-4

CITOCOOHOCTBIO K
000011IeHHTO0, aHATH3Y,
BOCIIPHUATHIO HH(POPMALINH,
ITOCTAHOBKE LICJIH U BEIOODPY
IyTeU €€ TOCTUKECHUS

3HaTh:

ompejeNneHne, KIAacCU(PUKALUI, OCHOBHBIC
HUCTOYHMKHA  0Opa3oBaHUsl  PaJIMOAKTHBHBIX
otx010B (PAO);

0a30BbIC 3JICMEHTBHI, (byHIaMeHTaIbHbIE
MIPUHIIAITEI, HOPMATUBHBIC AKThI OOECTICUCHUS
paauamoOHHOW 0€301aCHOCTH MpPH 0OpaIeHUN
¢ PAO;

MOCIIE0BATEIBHOCTh U CYIIHOCTH OCHOBHBIX
ATaIoB XKU3HEHHOTO ITnKia PAO.

YmMmers:

OTIPENIETATh MIPUOPUTET HCITOJIb30BaHUS
HOPMAaTUBHBIX JOKYMEHTOB JJIs peIleHus
KOHKPETHBIX 33]1a4;

BBIOMPATh ONTUMAJIbHBIC AITOPUTMBI
oOpaiienuss ¢ PAO ¢ ydyeroM TeXHUYECKHX U
HETEXHUYECKUX (PaKTOpOB;

MPUHUMATh PEIICHUS] HA OCHOBE KPUTHUECKOTO
aHalM3a  TPEeUMYIIECTB M OTpaHUYEHUM
UCIIOJIB3YEMBIX TIPOLIECCOB M TEXHUYECKHUX
CpENCTB.

Baaners:

CHEIUAIBHBIM  MOHATHHHO-TEPMUHOJIOTHYEC-
KHUM anmnapaToM;

HABbIKAMU KPUTHUECKOTO aHAIM3a HOPMATHBHO
3aKPETUICHHBIX HHANKATOPOB O€30MaCHOCTH;
HABbIKaMU MOMCKa HEOOX0IMMOI HOPMATHUBHO-
MPaBOBOM JTOKYMEHTALINH;

HaBBIKAMH TIOCTAaHOBKHM IIeTM B  00JIacTH
6e3onacHoro ooOpamenus ¢ PAO u BbeIOOpa
IIyTEH €€ pelIeHusl.

OIIK-2

CIOCOOHOCTHIO
npodeccroHalibHO
HCIIOJIb30BaTh COBPEMEHHOE
TEXHOJIOTHYECKOE U
aHAIIUTUYECKOE 000PyH0-
BaHUE, CIIOCOOHOCTBIO K
MIPOBEICHUIO HAYIHOTO
UCCIICIOBAHMSI U aHATTU3Y
IIOJIy4YEHHBIX IIPU €ro
MIPOBEJICHUU PE3YJIbTaTOB

3HaTh:

Hay4HbIE€ U TEXHOJOTUYECKHE OCHOBBI METOJIOB
MPEAIIOATOTOBKH, nepepaboTKu 5
KOHJIMLIUOHUPOBAHUS PAJMOAKTUBHBIX OTX0JI0B
paBJ'II/I'-IHI)IX TUIIOB U KaTeFOprI;

MPUMEHSEMbIE METOJbl KOHTPOJsi U aHaiu3a
CBOICTB paMOaKTUBHBIX OTXOJ0B;

MIPUHIUIIBI paboThI COBPEMEHHOTO
TEXHOJIOTHYECKOTO o0opyI0oBaHUA,




Koowt
KOMnemenyuu

Pesynbrarer ocBoenust OOIT
(codepoicanue KomnemeHyuil)

[lepeuenp mIaHUPYEMBIX PE3yJIbTATOB
00y4YeHUS 1O TUCITUTUIMHE

UCTOJNB3YyeMOr0 WM IUIAHUPYEMOTOo K
UCIIOJIb30BaHUI0 B chepe oOpamienus ¢ PAO;
CYUIHOCTh U BO3MOKHOCTH, a TaK’K€ OCHOBHBIE
XapaKTePUCTHKH AHAJTUTHYECKOTO
000pyIOBaHUs, MPUMEHSAEMOIO0 B sJEpHOU
TEXHOJIOTHH.

YMmern:

OCYIIECTBIISATh 000CHOBaHHBIH BBIOOp
TEXHOJIOTUYECKOTO 000py0BaHUS Ui
peleHst KOHKPETHBIX 3a/1a4;

IUIAHUPOBATh HKCIEPUMEHT B LeJsx
00OCHOBaHHS TEXHOJIOTHUECKOW CXEMBl U
aHAJIM3UPOBATh [IOJYyUEHHBIE JaHHBIE.
Baaners:

HaBbIKAMU  TIPOBEJCHUS  MCCIEIOBaHUN ¢
HCI0JIb30BaHNEM COBPEMEHHOT0
o0opynoBaHuss B LeasiX  0OOCHOBaHMSA
IPUEMJIEMOCTH (IEPCIIEKTUBHOCTH) METOAOB U
TEXHUYECKUX cpellcTB oOpaiueHus ¢ PAO;
HaBbIKAMH  pabOTBl €  PaJMOAKTHBHBIMU
BEIIECTBAMM UM  3aKPbITBIMM  HMCTOYHUKAMHU
MOHU3HUPYIOLIUX U3ITy4YCHUH;

HaBbIKAMU HEYKOCHHUTEJIBHOTO M  TOYHOTO
cOOII0ICHUS paBUI panuanoHHON
0C30ITacCHOCTH;

HaBBIKAMH OIEHKH PaJUaIlMOHHON 00CTaHOBKU
U aJIeKBaTHOTO pearupoBaHMs Ha HEIUTaTHbIE
CUTYAIIHH.

IIK-4

CIOCOOHOCTBIO MPUHUMATh
KOHKPETHOE TEXHUYECKOe
pelIeHre ¢ Y9eTOM OXPaHbI
TpyAa, paAualluOHHOM
0€30MMacCHOCTH U OXPaHbl
OKpY>Karollen cpeibl

3HaTh:

OCHOBHbIE TpeOoBaHus 3aKOHOB u
denepambHBIX HOPM M MpaBUiI B 00JacTH
paavanvoHHOW  0€30IaCHOCTM U 3alllUThl
OKpYXKaroIlel Cpebl;

METOJIOJIOTUI0O W MHCTPYMEHTHl  aHajiu3a
0€30macHOCTH  SIIEPHBIX M paJuallMOHHO
OITACHEIX 00BHEKTOB;

OCOOEHHOCTM W OrpaHMYEHHs METOAOB U
TEXHUUYECKHUX CpEACTB, HCIOJb3YEMBIX WU
IUIAHUPYEMbIX K HCIOJb30BaHUIO B 00JacTh
obOpamienuss ¢ PAO wu mnpoMblIIEHHBIMU
OTXOJlaMH C TEXHOT€HHO  IOBBILICHHBIM
coJiep’KaHUEeM MPUPOIHBIX PATUOHYKIIHIOB.
Ymern:

OCYIIECTBIISATh 000CHOBaHHBII BBIOOD
IIPOLIECCOB,  ammaparoB M ajlrOpUTMOB
nepepaboTKH, KOHIUIIMOHUPOBAHUS, XPaHEHUS




Koowt
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Pesynbrarer ocBoenust OOIT
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[lepeuenp mIaHUPYEMBIX PE3yJIbTATOB
00y4YeHUS 1O TUCITUTUIMHE

U OoKoHuarenbHOM u3omsiuuu PAO c yderom
BO3MOJKHBIX ITOCJIEICTBUM NPUHSATBIX PELICHUN
JUIsL paiMalluOHHONW OE30MacHOCTH IepcoHala,
HACEJICHUS U OKPYKAIOILIEH Cpebl.

Baagern:

HaBbIKaMU CPaBHUTEIILHOIO aHaiaus3a
QIbTEPHATUBHBIX TEXHUYECKUX PELIECHUN 10
KpUTEpUsIM O€30I1aCHOCTH, SKOHOMHYHOCTHU U
HaJIeKHOCTH;

HaBbIKAMU OTOOpa ¥ OOOCHOBaHUS TaKHX
TEXHUYECKUX PEIICHHM, IPUMEHEHHE KOTOPBIX
Ha JaHHOM JTalle XKusHeHHoro rmkiaa PAO He
UCKITIIOYallo OBl pa3yMHBIX ajbTepHATHB Ha
MTOCJIEIYIOIUX CTAIHIX;

HaBbIKAMU OLICHKHU JOJITOBPEMEHHBIX
IIOCJIEACTBUM  INPUHATBIX  pEUICHUH  JUIA
HACEeJICHUSl U OKPYXKAIOIIEH Cpebl.

I1K-8

TOTOBHOCTBIO UCIIOJIL30BaTh
JEHCTBYIOLME HOPMATHBHBIE
JOKYMEHTBI B 0071aCTH
paaralMOHHON U SIAEPHOMN
0e30MacHOCTH

3HaTh:

NPUHIUNHMAIbHBIE TpeOOBaHUS HOPMATHBHBIX
JOKYMEHTOB II0 SACPHOM W paAUallMOHHON
0€30IaCHOCTM M OCHOBHBIE  MHJIUKATOPbI
0€301acCHOCTH, 3aKpPEIUICHHbIE B HUX (IIPEaeIIbl
J103 JUIs TIEPCOHAja U HACEJIEHUS; TOMYCTUMBIE
JI03bl, CBSI3aHHBIE C SAJEPHO-TEXHOJOTHYECKOU
JeSITETBHOCTBIO U JP.).

Ymersn:

OLIEHUBATh PAJMALMOHHYIO OOCTAHOBKY ITyTEM
CpPaBHEHMsSI MHJIUKATOPOB OE30MACHOCTH C
U3MepSIEeMbIMU BEIMYMHAMU;

OCYILIECTBIISATh MOUCK HEO0OXOUMBIX
rokasaresei B HOpMAaTUBHBIX IOKYMEHTaX.
Baangers:

HaBBIKAMU KYJIbTYpbl 0€301aCHOCTH;
HaBbIKAMU HEYKOCHUTEIBHOTO M  TOYHOIO
BBITTOJIHEHUS IpeanucaHuit Ha/[30pHBIX
OpraHoB M OOBEKTOBBIX CIIYKO paanalioOHHON
0C30IMacHOCTH;

HaBbIKAMHU a/IeKBaTHOW (B COOTBETCTBUU C
3aHMMAaeMOM  JOJDKHOCTBIO, JOJDKHOCTHBIMU
00S3aHHOCTSIMU U YpPOBHEM MOTEHLHAIbHON
OMACHOCTH) PEaKLMH B CIydyae IPEBBIILICHUS
HOPMAaTUBHBIX NTOKa3aTesiel 6e30MacHOCTH.

IICK-3.2

CIIOCOOHOCTBIO
pa3pabaTbIBaTh Ha ATOMHBIX
BIIEKTPOCTAHITASIX
MEPOTIPUSATHSI O 3aIUTE
OKpY>Karolen Cpesibl OT

3HaTh:

OCOOCHHOCTM M OTpaHUYEHHUsT METOJ0B U
TEXHUYECKUX CPEJICTB, HCIOIb3YyEeMBIX WM
IIAaHUPYEMBIX K HUCII0JIBb30BaHUIO npu




Koowt
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Pesynbrarer ocBoenust OOIT
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[lepeuenp mIaHUPYEMBIX PE3yJIbTATOB
00y4YeHUS 1O TUCITUTUIMHE

PaaUOHYKIIUJIOB U OLICHUBATh
JI030BYIO HAarpy3Ky Ha
pa3IUYHbIC TPYIIIHI
HaceJIeHus

oOpalleHuy ¢ paJMOaKTUBHBIMU OTXOJaMH Ha
ATOMHBIX DJIEKTPOCTAHITUSAX;

METONLl OIEeHKH Bo3xerctBugd PAO Ha
OKPY’KaIOIIYIO CPEy U HACEIICHUE;

METOIbl M CpEICTBAa  MPEAOTBpAlllCHUS
pactpoctpanenus paauonykiauaoB B OC wu
JUKBUJIALUU  TIOCJIEJICTBUN  PaJuOaKTUBHOIO
3arpsi3HEHUSL.

Ymers:

OIICHUBATH JI030BbIE HArpy3KH HA MEPCOHAN U
pa3IMyYHbIe TPYIIbl HACEICHUS;

OIICHUBATh  YACPKHBAIONIYI0  CIIOCOOHOCTH
WHXEHEPHBIX U  TNPUPOAHBIX  OaphepoB
pacnpocTpaHeHUs PaAUOHYKIIUIOB;
pa3pabaThiBaTh ONTUMaNbHBIE (C TMO3HULIUN
JIOJITOBPEMEHHON O€30MaCHOCTH) CLIEHApUH U
TEXHOJIOTHYECKoe oOecreueHue oOpaiieHus ¢
PAO na ADC.

Baagern:

HaBbIKAMH HeyKO CHHUTCJIBHOTO u TOYHOT'O
COOJTIOICHUS MpaBUII paguauoOHHON
0e301acHOCTH;

CHOCOOHOCTBIO Pa3pabaThIBaTh MEPONPHUATHS
[0 3alllUTe OKPYXKAIOUIeH cpenbl U HaceleHUus
OT  BO3JCHCTBUS  BBICOKODHEPIreTUYECKOU
panuanuu;

HaBBIKAMU OLICHKH paJUallMOHHON 00CTaHOBKU
U OINEpaTHUBHOIO pearupoBaHUs Ha HEITAaTHbIE
CUTYallUN.




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuunnuna  «[IlpuHUMNBL, METOABI W TEXHUYECKHE  CpPEICTBA  YIPABICHUS
paaroakTuBHBIMU oTXoAamMu» (b1.5.27.03) oTHOCHTCS K TUCIUTIIIMHAM CIIEIIAATU3aH 0a30BOM
YacTH MPOrpaMMBbl, M u3ydaetcs Ha 5 kypcee, B 9 u 10 cemectpax.

[lenbto OCBOEHUS THUCUUIUIMHBI SBJISETCS 0a30Bas MOATOTOBKA MHXKEHepa (paauOXUMHKa-
TEXHOJIOTa) K MIPOBEICHUIO UCCIIEI0BAHUMI U OCYIIECTBICHUIO OPraHU3AMOHHON Y TEXHUYECKOU
JESTENIbHOCTH B 00J1acTH 0€30MacHOr0 0OpaIIeHHs ¢ PaJuOAKTUBHBIMUA OTXO/IaMHU.

N3yuenue aucuurinibel «IpuHIUIBL, METOAB W TEXHUYECKHUE CPEJICTBA YIpaBICHUS
PaAMOAKTUBHBIMU OTXOJIaMW» OCHOBBIBACTCS HA 3HAHUM CTYJEHTAMU MAaTEPUAIOB CIEAYIOIIHNX
mucuurunH:  «Pagnoxumus», «OCHOBBI sepHOW (U3MKA M J03UMETpum», «MaTepuansl u
obopynoBanue ADVY», «TexHOJOTHS OCHOBHBIX MAaTE€pPHUAIOB COBPEMEHHOM SHEPIETHKHY,
«[Ipormeccrl u anmapatsl XUMHYECKOW TEXHOJOTHMY», «PaananuonHas 6e30macHoCTh B 00jacTu
UCIIOJIb30BAaHUsl aTOMHOM HHeprum», «OOmas u HeopraHuuyeckas Xumus», «OpraHudeckas
XUMUSN, «AHATUTHYECKAS XUMHUSI U PU3NKO-XUMUICCKUE METO/IBI aHATTN3aY.

[TomryueHnHble B mpollecce W3YYeHUs AUCIHUILTUHBI 3HAHUS, YMEHUS U HAaBBIKA MOTYT OBIThH
UCTIOJIB30BaHBl  MPH  HM3YyYCHWH JTUCHUIUIMH  «XHMHKO-TEXHOJIOTHYECKOe OOecIeyeHne
SHEPreTHYECKUX YCTAHOBOK», «OpraHuzanus, TEXHOJOTHsI W 5SKOHOMMKA BBIBOJA W3
skcryarauu  IPOOO», NpoXoXIeHUH NPAKTHKU (HAYYHO-HCCIIEOBATEIbCKON pPadoThl U
MPEIIUIUIOMHON TIPAKTHKH), TIPHU BBIMOJHCHUH BBITYCKHON KBATH(DHUKAIIMOHHOW paboTHI,
roCyJapCTBEHHOI UTOTOBOM aTTECTALMK U B JaJIbHEUILIEH TPYJOBOU 1€ATEIbHOCTH.

3. O0beM TUCHHUILIAHBI

Bcero, Cemectp
Bun yuebnoit paboThl aKaJeMHYECKUX
4acoB 9 10

OO0mast TpyA0eMKOCTb M CHUILIIHHBI 8 /288 4/144 4/144

(3a4eTHBIX €AMHMUIL / aKaJIEMUYECKHX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBaresiem: 144 54 90
3aHATHS JIEKIIHOHHOT'O THUIIA 36 36 --
3aHATHUS CEMUHAPCKOrO TUIA, B T.4. 108 18 90

CEMHUHAaphbI, IPAKTUYECKUE 3aHATHUS 18 18 --
nabopaTopHbIie paboThI 90 -- 90
KkypcoBoe npoexktupoBanue (KP wmu KIT) -- -- --
KCP -- -- --
JpyTUe BUJIbI KOHTAKTHOM paboThI -- -- --

CamocrosiTesibHas padoTa 90 36 54

dopma TeKylero KOHTPOoJIs . . .

(Kp, pedepat, PI'P, acce)

g;‘ép“é*}[“gsg"‘gé‘;;‘;g‘ arrecrat D3, (54), 3au. | O3, (54) | 3au,




4. Copep:xkanue TUCHUNTHHBI

4.1. Pa3aenl TMCHUILINHELI U BUABI 3aHATHI

SaugaTus -
g CCMHHAPCKOIO | o =)
= TUIIA, o z
g aKaJieM. Jachl % q:)
= 3 3 z
No HaumeHnoBanue S g E o % 7 z
/1 paszerna qUCIHUILTAHBI 5 51 = > w | E c:) g'( =
O ¥ — 8 = 8“ ﬁ R ¥ p=
B < a o &£ ol © = g
= Sz | 8¢5 e
= T e < < o =
= S50 8% 2 S
2 B |5 |G =
o O = S
1. | Benenue B nmpeaMer 2 - - 14 OK-4
2. | Knaccuduxammus PAO 2 4 - 12 I1K-8
3 PerynupoBanue Oe3omacHOCTH OOpaImeHUsS 5 i 10 OK-4
" | cPAO [1K-8
OTanbl U aJrOPUTMBI BBEIOOpA TEXHOIOTHHU OK-4
4. p p 2 4 - 12 TIK-4
obpamenust ¢ PAO [ICK-3.2
OIIK-2
5 Texnonorun mnepepabotku xugkux PAO 8 4 66 24 K-4
HU3KOTO U CPEJTHEr0 yPOBHS aKTUBHOCTHU [ICK-3.2
OIIK-2
KonaumuonupoBanue PaaMOaKTUBHBIX TTK-4
6. | KOHIIEHTPATOB HU3KOTO U CPEIHETO YPOBHS 8 2 12 - K-8
aKTUBHOCTH MICK-3.2
[TepepaboTka W KOHIUIIMOHUPOBAHHE I1K-4
7. | TBepapix PAO HH3KOIO M CpelHEro ypoBHs 6 2 12 12 I1K-8
aKTUBHOCTH TICK-3.2
8 TexHomoruu oOpareHus C 4 ) i i [1K-4
" | BBICOKOAKTHBHBIMHU OTXOJdaMH I1K-8
OK-4
9. | OkonuarenbHas n3omanus PAO 2 - - 6 gﬁ:g
IICK-3.2
HUTOTO 36 18 90 90




4.2. 3aHaTHA JeKIMOHHOI0 THIIA

Ne O6wbewM, | MnHoBa-
paznena HanmeHnoBanue Tembl ’
aKaj. | LMOHHAs
JUCLIUII- U KpaTKO€ CO/Iep KaHNUE 3aHATUSA
Yachl dbopma
JINHBI

1. Beenenne B mpeamer: Crtaiin-
MOHATUHHO-TEPMUHOJIOTUYECKUI anmnapar; OCHOBHBIE 9 IpeseH-
MCTOYHUKH 00pa30BaHUs U HEKOTOPHIE BaYKHbIE XapaKTEPUCTHKH

Tanus
PAO

2. Kaaccndukxanusa PAO:

0  yIeNbHOM  aKkTUBHOCTH, IO  HEpUOAY  pacraja
PaAMOHYKIIUJIOB; 10 arperaTHOMY COCTOSIHMIO; TI0 COJIEP>KaHHUIO Cnaiin-
SJIEPHBIX ~MaTepHajioB; IO TMPU3HAKY COOCTBEHHOCTH; IO 2 pe3eH-
COOTHOIIEHUIO PHUCKOB M 3aTpaT IMpH Pa3IWYHbIX CTPATETUAX Talus
obOpamenus. Krnaccudukamus ynansempix PAO B memsx
TapuPUKAIUU UX «3aXOPOHCHUS.

3. PerynupoBanue 0e3onacHocTu odpamenus ¢ PAO: Craiin-
(byHIaMeHTaIbHBIC TIPUHIIMITEI O€30MaCHOCTH; 3aKOHOAATEIbHO- 9 D3
HOpMaTuBHas 0a3a; CTPYyKTypa, GyHKIIMOHATIbHBIE 00S3aHHOCTH faunﬂ
Y TIOJJTHOMOYHMSI OPraHOB FOCYAApCTBEHHOI'O PErYIMPOBAHUS.

4. JdTranbl M AJArOPUTMbI BbIOOPa TEXHOJIOTMH O0OpalleHusi ¢
PAO: Cnaiin-
MPENOAr0TOBKA, nepepaboTka, KOHJUIIMOHUPOBAHUE, 2 npe3eH-
IIPOMEKYTOUHOE XpaHeHue, TPaHCIIOPTUPOBAHHUE, Tanus
OKOHYaTelbHas n3osius. Herexunueckue GhakTopsl.

S. Texnonornu mnepepadorku kuakux PAO Huskoro wu
CpelHero ypoBHsl aKTHBHOCTH: Cnaiia-
OCaJuTeNIbHbIE  METO/bl;  yHNapuBaHHWE, HOHHBIH  OOMEH; 8 pe3eH-
3IEKTPOINAIIN3; runepuiIbTpaus; YABTpaQUIbTPALIHSL. Tanus
Oco0eHHOCTH U OrpaHUYEHHMsI IPOLIECCOB MEePEPadOTKHU.

6. KonaunmonupoBanue  paJMoOAKTHBHBIX  KOHLEHTPATOB Criaiin-
HHM3KOI'0 M CPeIHero YPOBHA AKTHBHOCTH 8 mpeaen-
LIEMEHTUPOBAHHUE; OUTYMUpPOBAHUE; BUTPUPHUKALNS; Tams
WHKAINCyJMpPOBaHUE B MOJIMMEPHBIE MAaTPHIIbl; KEpAMHU3ALIUS

7. Ilepepaborka M KoHAUNMOHMpPOBaHMe TBepabix PAO Craiin-
HHM3KOT'0 M CPeIHero YPOBHA AKTHBHOCTH 5 mpeaen-
oOmiast cxema; (parMeHTalus; KOMIIAKTUPOBaHHUE; IEpEIUIaB; Taums
WHCHUHEpalus

8. TexHosiornu oopaieHusi ¢ BBICOKOAKTHUBHBIMH OTXO01aMM Cnanna-
XpaHEHHUE; COKpalleHHe o0beMa ymapuBaHWEM; KalbIUHAIIHS; 4 MIpEe3€eH-
BUTpU(UKAINS; BKIIFOUCHNE B MUHEPAJIOIOTOOHBIE MATPHIIBI Tanus

9. OxoHuaTeanHas m3oaanusa PAO: Crnaiin-
TUMBl XPAHWJIHUIL;, METOJOJIOTUS W HMHCTPYMEHTHl aHalu3a 2 Mpe3eH-
6e30MacHOCTH TaIysl
UTOIO: 36
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4.3. 3aHATUS CEMUHAPCKOI0 THIA

4.3.1. CeMuHapbl, NPAKTHYECKHE 3aHATUS

Ne

O6wbeM, | MuHoBa-
paznena HanmeHnoBanue Tembl ’
akaj. | IMOHHAas
JVCLIATI- U KPaTKOE COMIEpKaHUE 3aHATH
Yachl dbopma
JIMHBI
2. Oco0eHHOCTH POCCHIICKOIl cHCTeMbl KaTeropuMpoBaHHs
PAIMOAKTUBHBIX OTXO/I0B: I'pynitio-
CYLIECTBYIOILIME HEONPEIEICHHOCTH, HEAOCTATOK CUCTEMHOCTH
U KOOpAMHAIMKM Tpu pa3paboTke HOPMATUBHBIX aKTOB; 4 I[I/I]Z?:;C-
HECOTJIACOBAaHHOCTh T'PAaHUYHBIX YCIOBUM KaTEropupOBaHUS .
OHAO; napafokcbl KaTEerOpUpOBaHHS OTXOOB, COJEPKAIIMX
MPUPOJIHBIE PAJMOHYKIIHIBL.
3. Poab u 3HauummocTh (enepanbHoro 3akona Nel90-d3 or
11.07.2011 «O6 oOpameHunm ¢  PpPaAMOAKTHUBHBIMHU 2
OTXO/aMH...»
4, Munumu3zauus TemMnoB oopaszopanus PAO: 4
TEXHUYECKHE U OPTaHU3aIIMOHHO-YIPABICHYECKHE PEIICHHUS.
S. Ilepepaborka xugkux PAO:
METOJIbl  MPEAOTBpAILllEHUs TI€HO- M  HaKHUIIeOOpa30BaHUS; 9
KMHETHKAa HMOHHOTO OOMEHa; XapaKTepUCTUKH  KadecTBa
00paTHOOCMOTHYECKHX MEMOpaH.
Ilepepadorka oprannuyeckux PAO:
HWCTOYHHUKHU o0pa3zoBaHus; 0030p TEPMUYCCKUX u 2
HETEPMHUECKUX METOJOB «00€3BPEIKNBAHUS.
6. LlemenTHPOBaHUE PAANOAKTUBHBIX KOHIEHTPATOB:
KPUTEpUH KadyecTBAa IIEMEHTHBIX KOMIIayHJOB; (DaKTOpHI, 9
BJIMSIFOIME HAa CBOWCTBA KOMIAYH/IOB M CHOCOOBI MOBBIIICHUS
WX KauyecTBa.
7. Cxuranue TPO: I'pynmo-
ocoOeHHOCTH M npeumyniecTBa maxTHol neun OI'YIT «Pagon» 5 Bast
C MJIA3MEHHO-TOTUTUBHBIM HarpeBOM. TICKYC-
HezaxtuBanus TPO. cus
UTOI'O: 18
4.3.2. JlaGopaTopHble 3aHATUS
Ne O0newm,
paszaena HaunmeHnoBanue Tembl AKAL
JUCLIMTI- U KpPaTKO€e COJIepyKaHue 3aHATHS qach:
JIHBI
5. OcaguTenbHble METO/AbI OUMCTKH KUAKHX PAAHOAKTHBHBIX 0TX010B:
OYMCTKA BOJAHOTO pacTtBopa OT °Sr-°Y  myrem coocaxIeHHs ¢
runpokcuaom xenesa (I11). 12

N3ydyenue 3aBUCHMOCTH KOX(PGUIMEHTa OYUCTKHM OT COCTaBa BOJHOTO
pactBopa (10 r/kr Hatpus HuTpara, 1 T/Kr HaTpus HuUTpara, 1 T/Kr

Tpunona b u ap.).
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Ne
paszerna
JIACIIUII-

JIMHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

OO0neMm,
aKaJ.
Yachl

OcaauTtebHbIe METOIbI OUMCTKHU KUIKUX PATHOAKTHUBHBIX 0TXO0/I0B:
OYHCTKA BOJIHOTO PacTBOpa OT 905y Dy yTeM coocaxeHus ¢ ¢pocharom
KaJIbIIHAL.

Nzyuenune 3aBucMMOCTH KOd(D(UIIMEHTa OYHUCTKH OT COCTaBa BOJHOTO
pactBopa (10 r/kr nHatpus Hutpata, | T/Kr HaTpusi HuUTpara, 1 T/Kr
Tpuiiona b u ap.).

12

OcaauTejbHble METOAbI OYHCTKH KHAKHX PATHOAKTHBHBIX 0TX0/I0B:
OYMCTKA BOAHOTO pactBopa oT ' Cs-*'™Ba myrem coocaxueHus c
rugpokcugom skenesa (I1l) ¢ mobGaBkoit cOpOCHTOB (BEPMHKYJIMTA WU
TJIMHUCTBIX MUHEPAJIOB).

CopOunoHHbIe METOAbI OYUCTKH KUJIKHX PATHOAKTHBHBIX 0TX0/10B:
OYHMCTKa BOJHOTO pacTBOpa OT Bics-BmBy nyTeM copOnuu B
CTATHYECKOM PEKHMME Ha BCITyYCHHOM BEPMUKYIIHTE.

CopOunoHHbIe METOAbI OYUCTKH KHIKHX PATHOAKTHBHBIX 0TX0/0B:
OYMCTKAa BOJAHOTO pacTBOpa OT B7cs-BMBg nyreM copOuuu B
CTaTUYECKOM pexkrme Ha copoente «Tepmokcua-35».

W3yuenne 3aBUCUMOCTH KO3()(UIIMEHTa OYHMCTKH OT COCTaBa BOJHOTO
pactBopa (1 r/kr kanust HuTpara, 1 r/kr HaTtpus HuTpara, pH 1, pH 12; u

ap.).

12

CopOuuoHHbIEe METOAbI OYUCTKH KMIKHX PATHOAKTUBHBIX 0TX0/10B:
OYMCTKA BOJHOTO pactBopa oT “°Sr-"°Y myrem copOuyu B CTATHYECKOM
pexxume Ha copOente «Tepmokcua-3A».

N3ydyenue 3aBUCHMOCTH KOX(PPUIMEHTa OYUCTKM OT COCTaBa BOJHOIO
pactBopa (1 r/kr kaneuus xynopuaa, 1 r/kr Hatpus Hutpara, pH 7, pH 11;

U 1p.).

12

JKCTPAKIMOHHbIE MeETOAbl OYMCTKHM SKHAKHX PaJIHMOAKTHBHBIX
OTXO/10B:

0YHCTKa BOXHOTO pacTBopa oT °Sr-Y myTem 9KCTpaKIiK B CTATHYECKOM
pEeKUME MPH MOMOIIN JIH-2-3TUIATEKCUI(POChHOPHON KUCIOTHI.

IleMeHTHpOBaHUE PATHOAKTHBHBIX OTXO0/I0B U ONpe/iejieHHe CKOPOCTH
BBIIIEJIAYHBAHUS:

IEMEHTHPOBaHHe BoxHOro pactopa °Sr-Y, ompenencHue ckopocTH
BBIIC/IAYHBAHUS.

12

Je3akTHBALMA PATANOAKTHUBHO 3arPSI3HEHHBIX TPYHTOB:
OUMCTKA MECKa, 3arps3HEHHOIO B37Ccs-13'MBa (nnmum 0510V |y 60CO)
ITyTeM KHCIIOTHOH MPOMBIBKH PACTBOPAMU COJISTHOW KHCIIOTHI.

12

HUTOIO:

90

ITo pe3ynbraram BIMOTHEHUS Ta0OPATOPHBIX PAabOT CTYACHTHI MOATOTABIUBAIOT OTYETHI
10 YCTaHOBJIEHHOU opme.

12




4.4. CamocTosiTeibHasA padoTa 00y4arommxcst

Ne
paszerna
JIACIIUII-

JIMHBI

HanmeHoBaHue TeMsl
U KpaTKO€ CO/Iep KaHUE 3aHATUSA

OO0neMm,
aKaJ.
Yacel

®dopma
KOHT-
poist

1.

CyIIHOCTHOE OTIMYME MOHSITHI «paJuOaKTUBHBIE MAaTEpUAIIBI»
U «paaloaKTUBHBIE  OTXOIbI»; «XxpaHenue PAO» wu
«3axopoHeHue (okoHuaTenbHas uzonsus) PAOy; «obpaienue
¢ PAO» wu «yrwmzamus». llpegensHo  gomycTumblie
KOHIIEHTpAUH (T/KT) XMMUYECKH TOKCUYHBIX U PAIMOAKTUBHBIX
2JIEMEHTOB B BOjie (COTJIACHO TPeOOBAaHUSAM pPaJHMOAKTUBHBIX
3JICMCHTOB v nepecueToM yAeIbHOU aKTUBHOCTH
PaIMOHYKIIUJIOB B MAacCCOBYIO KOHIICHTPAIMIO). YPOBEHb

TpeOoBaHUH K MeTo1aM nepepadboTku xkuakux PAO.

PesynbTaThl  CaMOCTOSATENBHOW  paOOTHI  KOHTPOJMPYIOTCS B (opme
rPpynnoBoii JMCKYCCMM Ha IIPaKTUYECKUX 3aHATUAX 10  pasfelly
TUCHIMITIAHEI No 2.

14

«Ouenp HM3KO0akTuUBHbIE oTX0abl (OHAO)» u  «oueHb
HU3KOAKTHBHBIE paauoakTuBHble oTxoasl (OHPAO)» -
MOTHBAIUS BBEJCHUS KaTETOPHIA; CMBICIOBAass 00OOCHOBAHHOCTh
pas3zeneHys Ha JiBa IOJK/Iacca; MPOTUBOPEUUs C MOA3aKOHHBIM
aktoMm llpaBurensctBa P® u 3akoHom Nel90-®3 (B uactu
oOpalieHuss C  OTXOJaMH,  COJCpXKAlUMH  [PUPOJTHbIE
PaMOHYKIINU/BI).

PeSyJ'H)TaTI)I CaMOCTOSITCIbHOM pa6OTI)I KOHTPOJIMPYIOTCA B (bopMe

rpynmoBoii JMCKYCCMM Ha TMPAKTUYECKUX 3aHATHUSAX MO  pasfeny
TUCHIMITTAHEI No 2,

12

Wepapxusi  3aKOHOJATEIbHBIX M  HOPMATUBHBIX  aKTOB,
perynupymoomux Oe3onacHocTh oOpamenus ¢ PAO; ee

CIICACTBHAA.
Pe3ynbraThl caMoOCTOSITENEHON pabOThl KOHTPOIHPYIOTCS B (hOPME YCTHOTO
OIPOoCca Ha MPAKTHYECKHUX 3aHATUSX O pa3zeny auciuumHbl Ne 3.

10

Pons u 3HaUMMOCTh HETEXHUYECKUX (PAKTOPOB IPHU BBHIOOpPE

TexHosioruu oopamenus ¢ PAO.
PesynbTaTthl caMOCTOSTENBHON paObOTHl KOHTPOIHPYIOTCS B (hOopME YCTHOTO
OIpoca Ha MPAKTUYCCKUX 3aHATHUAX IO pasacly JUCIUIIIIAHBI No 4,

12

[IpaBuna 6e30macHOCTH TPU TPOBEACHUHU JIAOOPATOPHBIX U
MIPOMBIIIJICHHBIX PabOT MO COKpalleHHu0 00beMa U U3MEHEHHUIO
(1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX XapPaKTCPUCTHUK KHUJIKUX PaJUOAKTHBHBIX
cpen.

Pe3yJ'H>TaTLI CaMOCTOSITEILHOM paGOTLI KOHTPOJIMPYIOTCA B Q)opMe YCTHOTO

ompoca Ha TPAaKTHYECKUX W JA0OPATOPHBIX 3aHATHAX 10 pasfeny
TUCUMITTAHEL Ne 5.

16

HpOI/IBBOI[I/ITCJIBHOCTL U SHCProeMKOCTb 3JICKTpO,Z[H3.JIH3H0fI

YCTaHOBKH KaK (DYHKIUSI KOJIMYECTBA MMapHBIX sUEEK.
Pe3ynbraThl caMOCTOSITENbHON pabOThl KOHTPOIUPYIOTCS B (hOpME YCTHOTO
OIpoca Ha MPAKTHYECKHUX 3aHITUSX 10 pa3jieny IUCHUIUIMHBI Ne 5.

MeToapl  e3aKTHUBAIMM  PAJUOAKTHBHBIX  MAaTepUAIOB U
W3ICMA 10 YPOBHEW, JIONMYCKAIOIUX WX IOBTOPHOE
UCIONIb30BaHWE — OOJACTh MPUMEHEHHS, MPEUMYIIECTBA U
OTpaHUYCHUSI.

JlonmycTuMBble yenbHbIe aKTUBHOCTH OCHOBHBIX JOJTOXUBYIINX

12

KCP ne
npemnyc-
MOTpPEH
yueo-
HBIM
TUTAHOM

13




Ne
O6pvem, | Dopma
pasznena HanmeHoBaHue TeMsl
aka. KOHT-
JVCLIATI- U KpaTKO€ CO/IEepKaHNUE 3aHATUSA
Yackl poist
JIMHbI
PaIMOHYKIIUJOB [  HEOTPAHMYEHHOTO  HCIIOJIb30BAHUS
MeTauIoB ¥ u3aenuii Ha ux ocuose (OCITOPBE-99/2010)
Pesympratel  camoCTOATENFHOW pabOTHl  KOHTPOIHMPYIOTCS B (opme
rPpyNnoBoOii JMCKYCCMHM Ha MpaKkTUYECKUX 3aHATUAX 10  pasieny
JUCIUTUIAHBL Ne 7.
9. OxonuarenbHass uzonsauus xugkux HAO u CAO B myHKTax
INTyOMHHOTO 3aXOpPOHEHMs — IIPaKTHKa, 3aKOHOJATENIbHbIE 6
orpannuenus (heaepanpueiii 3akoH oT 11.07.2011 Ne190-D3).
HUTOIO: 90

KonTponb ocBoeHuss KOMIETEHUUH MpoBOAUTCS B (OpMe YCTHBIX OMPOCOB Ha
MPaKTUYECKUX 3aHATHSIX, a TaKXKe 3allUThl OTYETOB, TOJTOTOBJIEHHBIX [0 pe3yJabTaTaM
BBITIOJTHEHHUSI TAOOPATOPHBIX paboT.

5. [lepeyeHb yueOHO-METOAMYECKOT0 0O0eceYeHUs JJI CAMOCTOSATEIbHOMH padoThl
o0yyarommxcsi o JMCHUIINHE

Metoanueckue ykazaHus Al 00y4yaroluXcsl 10 OPraHU3allKi caMOCTOSITEeNbHON paboTh
[0 JUCHUIUIMHE, BKIIOYas TepeYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILIEro
KOHTPOJISL M0 JUCLMIUIMHE M TpeOOBaHMS K HX BBINOJHEHUIO pPa3MEIIEHbl B 3JIEKTPOHHOM
nH(pOpMaLOHHO-00pa30BaTeIbHOM cpene CIIoI' TU(TY) Ha caiire:
http://media.technolog.edu.ru.

[lepeyeHp METOOMYECKMX YKa3aHUM K IPAKTUKyMYy IIPUBEIEH B CIHCKE OCHOBHOMN
JIUTEPATYPHL.

6. DoHJ 01IEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUSA l'lpOME)KyTO‘IHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINIOJHEHUE OOYYaIOIUMUCA MEPONPUATUN TEKYIIEro KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIA YPOBEHb («yIOBJIETBOPUTEIHHO») OCBOEHUS
MPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIINH.

Pe3ynbrarel OCBOEHMSA MAMCLUMIUIMHBI CUUTAKOTCS JOCTUTHYTBIMH, €CIM i1 BCEX
AJIEMEHTOB KOMIIETEHIIMI MPEBBIIIEH (JIOCTUTHYT) TOPOTOBbIM YPOBEHb OCBOEHUSI KOMIIETEHIIUU
Ha JIaHHOM JTare.

[MpomexxyTouHasi aTTeCTalUsl MO AMCHMIUIMHE MPOBOAMTCS B ¢opme sk3ameHa (9
cemectp) u 3aueta (10 cemectp).

K cpmaue sk3ameHa u 3adera JOIMYCKalOTCS CTYJCHTHI, BBIIOJHUBIINE Bce (OpMbI
TEKYLIEro KOHTPOJIL. DK3aMeH U 3a4eT IMpeayCMaTpUBalOT BHIOOPOUYHYIO MPOBEPKY OCBOCHHS
MPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

IIpn cpaue sk3aMeHa CTYAEHT MOJIy4YaeT TPU TEOPETHUECKHUX BOIIpOCa NSl NPOBEPKU
3HaHui u3 nepeyns (cm. [pui. 1), BpeMs moAroToBKH CTyJ€HTa K YCTHOMY OTBETY — 710 45 MUH.

IIpumep BapraHTa BOIPOCOB HA DK3aMEHE:

buner Ne 1
1. KareropupoBanue yaansiembix PAO B nenax Tapudukanum ux 3aXopoHeHUsl.
2. Tlepepabotka XKPO mMeTog0M HOHHOTO OOMEHA.
3. AnTpororeHssle (paKTOpHI, BIHUSIONNE Ha 6e30macHOCTh 3axopoHeHus PAO.
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http://media.technolog.edu.ru/

IIpu cpade 3auera CTYAEHT MOJIYy4aeT KOMIUIEKCHYIO 3ajady JJisl IPOBEPKH YMEHMH U
HaBbIKOB (cM. [Ipui1. 2), BpeMs OATOTOBKH CTYIECHTA K YCTHOMY OTBETY — 710 30 MUH.
[Ipumep BapraHTa BOIPOCOB HA 3a4eTe:!

Bapuant Ne 1
[Ipennoxuth ONMOK-cXeMy Ipoliecca NepepaboTKU KUAKUX PaJUOAKTUBHBIX  OTXOJIOB
CJIEIYIOILIETO COCTaBa:
cyMMapHas yJeiabHas akTUBHOCTB — 1,5 MBK/kT;
paguoxuMuuecKuii coctaB: koOanmbT-60 — 40 %, nesmit-137 — 40 %, ctponimii-90 — 15 %,
mIyToHui-239 — 5 %);
coJiecoiepkanue (Harpust Harpat) — 1,5 r/kr;
B3Becu, [TAB, kommiekcooOpazoBarein — OTCYTCTBYIOT.

®DoH/T OIIEHOYHBIX CPEJCTB 10 AUCIUIUIMHE npeacTaieH B [Ipmioxenun Ne 1.

7. IlepeyeHb OCHOBHOM ¥ IONOJTHUTEIbHON Y4eOHOI JTUTEPATYPhl, HEOOX0AUMOM
JJIs1 OCBOCHMS 1M CHUILTTHHBI

a) OCHOBHasl JINTepaTypa:

1. Heuaes, A.®. PerynupoBaHue 1 TEXHOJIOTHS «00€3BPEKUBAHUM» PAJIUOAKTUBHBIX
oTx0/10B (crpaBouHoe mocobue) / A.®D. Heuae, 1.B. Cmupnon, B.U. LIBetkoB. — O3epck:
HUAY MU®H, 2016. - 175 c.

2. HewaeB, A.®. CocrosHue U  OCOOEHHOCTH  POCCHUHCKOH  CHUCTEMBI
KaTerOpupoBaHMs paaroakTHUBHBIX 0TX0a0B / A.®D. Hewaes, B.I'. Ilomsanyn, T.H. Taupos. —
CII6: Uzn-Bo CIIGI' TU(TY), 2015. — 50 c.

3. Bunnuukuii, B.A. OcaaurenbHble METOABl OYHUCTKHM >KUJIKHUX PaJMOaKTUBHBIX
orxonoB / B.A. Bunnunkuii, A.A. Axatos. — CII6.: CII6oI' TU(TY), 2014. — 16 c.
4. Bunnunkuii, B.A. IlemenTHpoBaHue pajMOAaKTUBHBIX OTXOJOB U OIpEJEICHUE

ckopocTH BbimienaunBanus / B.A. Bunnunkuii, A.A. AkaroB, A.I'. Muxansuenko. — CII6.:
CII6I'TU(TY), 2014. — 24 c.

5. AxkaroB, A.A. CopOUHOHHBIE METOABl OYUCTKH KHUAKHUX PaJUOAKTUBHBIX
0oTXx0/10B: IpakTUKyM / A.A. Akatos, F0.C. Kopsikosckuii. — CI16.: CIIOI' TU(TVY), 2016. — 24 c.

0) 1OMOJIHUTEJILHAS JIUTEpaTypa

1. Xumudeckue mpoOiemMbl aTOMHOM sHepreTuku / ['oc. kopropaius 1o aToM.
sHeprun "Pocatom", HUTU um. A. II. Anekcanapoma. - CII6. : BBM, 2012 - T. 2
Pannoxumuueckuii ananu3 u paanoxumuyeckue texnonoruu / Ilox pen. JI. H. MockBuna. -
2013.-282c. : um.

B) BCIIOMorare/ibHas JIMTepaTrypa

1. HOmutpueB, C.A.  TexXHOJOTWMYECKHE  OCHOBBI  CHCTEMBI  YIIPaBJICHUS
pagnoaktuBHbIMU oTXomamu / C.A. JImutpueB, A.C. bapunos, O.I'. barroxnosa. — M.: I'VII
MocHIIO «Pamon», 2007. — 376 c.

8. [lepeveHn pecypcoB HH(POPMAINMOHHO-TEIEKOMMYHHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS JUCIHUIIMHBI

1. VYuebnbiii mnan, PIIJI m yueOHO-MeTonuuecKkHe MaTepuanbl pa3MElIeHbl Ha
menuanoprane CIIOI TU(TY). — Pexxum goctyna: http://media.technolog.edu.ru.
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2. @enepanbHblii 3akoH «O0 0OpamIeHUH C PaJuOAKTUBHBIMU OTXOAAMHU H O
BHECEHUHM HM3MEHEHUM B OTIEIbHBIC 3aKOHOJATeNIbHbIE akThl Poccuiickoit ®enepauuun» OT

11.07.2011 N 190-@3 (mocnennsis penakuus). — Pexum JOCTYyTIa:
http://www.consultant.ru/document/cons_doc_LAW_ 116552/
3. [Tpobnemsl simepHOro Hacueaus U MyTH ux pemeHus. T. 2. Pa3Butue cuctemsl

oOpaleHusi ¢ pajMoakTUBHBIMU oTXxonamu B Poccum; mox obmi. pen. JI.A. bomwmosa, O.B.
Kprokosa, H.I1. JlaBepoBa, N.W. Jlunre. — M.: U3n-Bo 'K «Pocatom», 2013. — 392 c. — Pexum
nocryna: http://www.ibrae.ac.ru/docs/Monografii/tom2%?20sq.pdf.

4. CIl 2.6.6.1168-02 «CanutapHble mpaBuia OOpalIeHUS C PaAJAUOAKTHBHBIMH
orxomgamu (CITOPO-2002)» (meiicTs. pex.). — Pesxkum mnocryma: http://base.garant.ru/4178777/.

S. TexHoMOTHYECKHE U OPTaHU3AINMOHHBIC ACTIEKTHI OOpAIICHUs C PATUOAKTUBHBIMU
orxonaMu: YyeOHoe mocobue. — Bena: MexayHapoJIHOEe areHTCTBO IO aTOMHOM 3HEpruu,
IAEA-TCS-27, 2005. — 230 c.— Pexum J0CTyna: http://www-
pub.iaea.org/MTCD/Publications/PDF/TCS-27_R_web.pdf.

6. Caiit denepaabHOTO roCyAapCTBEHHOTO YHUTApHOIO HIPEANPUATHS
«[Ipeanpusarue mo oOpalleHUI0 ¢ paanoakTUBHbIMHU oTxonamu «PocPAOy». — Pexum moctyma:
http://rosrao.ru.

7. Caiitr  denepanbHOr0O  TOCYIApCTBEHHOT'O  YHUTApPHOTO  MPEANIpPUATHS
«HanuoHanbHbII onepaTop 1Mo 0OpaIIeHuIo ¢ PaIMOaKTUBHBIMU OTXOJaMu». — PesxxuM nocryna:
http://www.norao.ru.

8. Hayunass osnexktponnas Oubnuoreka ELIBRARY.RU. — Pexum pocryma:
https://elibrary.ru.

9. WNurtepaktuBHas  0a3a  ganHbix  SpringerLink. —  Pexxum  gocryma:
https://link.springer.com.

10. WurepaktuBHas ©6a3za ganneix Web of Knowledge. — Pexum mgoctyna:
http://apps.webofknowledge.com.

11.  Caiit  ¢enepaibHOr0O  TOCYAAPCTBEHHOTO OIOJDKETHOTO  yUPEXKJIEHUS
«®DenepanbHbli  MHCTUTYT  IMPOMBIIUIEHHOW  COOCTBEHHOCTHY. Pexxum  pocryna:
http://www1.fips.ru.

12. Caiir  EBpomelickoro  maTeHTHOro  BeJOMcTBa. —  Pexum  jgocTyma:
http://worldwide.espacenet.com.

13.  baza manubix MexIyHapomaHOU simepHO wHpopMannoHHOH cuctemsl INIS. —

Pexxum noctyma: https://www.iaea.org/inis.

9. MeToauuecKkue YKazaHnusl 1Jist oﬁyqaloumxca M0 OCBOCHHUIO TUCHHUIIIMHBI

Bce Buibl 3aHATHH 1O JUCHUIUIMHE MPOBOJSATCS B COOTBETCTBHH C TPEeOOBAHMSIMU
cnenytomux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansaTtuil. JlaboparopHsie 3aHATHS.
OO6ure TpeGoBaHUS K OPraHU3aIMH U TIPOBEICHHIO.

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yueOnbix 3aHsTuil. Jlekuus. OOuiue
TpeOoBaHuS;

CTO CIIoI'TU 018-2014. KC VYK/IB. Buner yueOHbix 3ansatuil. CeMuHaphl U
npakTrdeckue 3aHaTus. Ooue TpedoBaHU K OpraHU3aluy U POBEICHHIO.

CTII CIIGI'THU 048-2009. KC YK/IB. Bunsr yueOnbix 3anaTuil. CamocTosiTeNbHas
1aHupyemasi pabora ctyneHToB. O0mue TpeboBaHus K OpraHU3alyy 1 MPOBEACHHUIO.

[Tonoxxenue o Qpopmax, MEPUOJUYHOCTH U TOPSJIKE MPOBEACHHS TEKYILIEro KOHTPOJIS
yCIIEBaEMOCTH U MTPOMEXYTOUHOM aTTectanuu odoydatonmxcs ([Ipukas pexropa or12.12.2014 Ne
463).
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[Ipy wu3yyeHMH MAUCHMIUIMHBI MPEIyCMaTPUBACTCA HCIIOJIB30BAaHUE AKTHUBHBIX (HOpM
IPOBE/ICHUS 3aHATUI: ¢ pa300pOM KOHKPETHBIX CUTYallUd, CI0KUBIIUXCS B 30HAX BO3ACHCTBUS
OTIaCHBIX U BPEIHBIX (DAKTOPOB, U BO3MOKHBIX IPUHIMIIOB H METOJIOB 3AIUTHI.

[InanupoBaHue BpeMeHH, HEOOXOAMMOIrO Ha M3y4eHHE JaHHOM JUCLMIUIMHBI,
HEOOXOJUMO OCYIIECTBIIATb HA BECh CEMECTp, IpEAycMaTpuBas IIPU 3TOM PETYISIPHOE
IIOBTOPEHME NTPOHJCHHOTO MaTepraa.

OCHOBHBIMHU YCIIOBUSIMH TPABWIIBHOW OpraHM3aluy y4eOHOTro Iporecca Ui CTYACHTOB
ABJIAETCS:

TUTAHOBOCTH B OPraHU3alUH Y4eOHOH paboThI;

CEpbE3HOE OTHOIICHNE K U3YUYCHUIO MaTepHaIa;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

10. MMepeyennb UHGOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIB3YEeMbIX MPH OCYIECTBIEHUU
00pa30BaTeIbHOIO MPoIecca Mo THCIUTIINHE

10.1. UnopmManmoHHbIe TEXHOJIOTUH

B yuebHOM mpouecce MO JaHHOW JAMCHUIUIMHE MPEILyCMOTPEHO HCIIOJIb30BaHUE
UH(GOPMALIMOHHBIX TEXHOJIOTHI:

YTEHHE JIeKIUI C UCIIOJIb30BAHUEM CIIal/I-TIPEe3CHTALIUN;

B3aMMOJICHCTBHE C 00YJAIOIUMHICS TOCPEICTBOM DJIEKTPOHHOM IOYTHI / COLL. CETEH.

10.2. IIporpaMmmHoe obecneyeHue
Microsoft Power Point

10.3. UndopmManmoHHbIe CIPABOYHbIE CHCTEMbI
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy.

11. MaTepuajbHO-TeXHUYecKasi 0a3a, HeoOXoAUMAst 1JIs1 OCYIIeCTBJIECHUS
00pa30BaTeILHOIO MPoUEcca MO0 AUCHHUIINHE

Jlns mpoBefeHus JEKIIMOHHBIX, MPAKTUYECKUX U JIAOOPATOPHBIX 3aHITHH MCTOIB3YIOTCS
yueOHbIE ayAUTOPUH, YKOMIUIEKTOBAHHBIE CIIELMAIN3UPOBAHHON MeOEeIbl0 U TEXHUYECKUMHU
cpeacTBaMu OOyuYeHHs, CIYXKAIlUMHU Ui TpeAcTaBleHUs y4dyeOHOW WHGpOopMaluu OOJIbIION
ayJIUTOPUH.

Jns nmpoBeneHUs: JEKUMOHHBIX 3aHSITHI HCIONB3YIOTCS KOMIIBIOTEPHBIE IMpPE3EHTAIUH,
BUJEOMaTepuanbl U ydeOHble (QWIbMBI, JEMOHCTPUPYEMblE Ha OSKpaHE TMpH IOMOIIU
NEPCOHATBHOTO KOMITbIOTEpa (HOYTOYKa), MyJIbTUMEAUHHOTO MTPOEKTOpa U ayAMOKOJIOHOK.

JlabopaTopun,  YKOMIUIEKTOBAaHHBIC  CIECIUATM3UPOBAHHON  MeOenblo,  OCHAIIEHBI
HEOOXOUMBIM JIA0OPATOPHBIM 000PYAOBaHUEM: KOMIUIEKTOM PaJHOMETPHUECKON ammaparypsl,
BKJIIOYAIOLIUM CHMHTWUIALMOHHBIE CUETYMKM O€eTa-d4acTUll CO CBHUHIOBBIMH JOMHUKAMH U
NepecuYeTHBIMU YCTPOWCTBAMH, a TAK)Ke CTaHJapTHBIM HA0OpOM J1abopaTopHOro o0opyaoBaHus /
nocyabl. [loMerieHusi, B KOTOPBIX BBIMOJHSIOTCS J1abopaTOpHbIE pPAaOOTHI, BKIIOYEHBI B
HEOOXO/MMBIE pa3peIIUTENbHbIE JTOKYMEHTHl (JIMIEH3UI0, CAHUTapHO-3MHIEMHOJIOTHYECKOe
3aKJIIOYEHHUE), CAHKIIMOHUPYIOIIME OOpalieHle ¢ UCTOYHUKAMH MOHM3UPYIOIIETO U3ITyYeHUs B
OTKpeITOM Buze. JlabGopaTtopuu 00OpyIOBaHBI CpPEIACTBAMU KOHTPOJIA PaJHOAKTUBHOTO
3arpsisHEHUS (PYK, CHEIOAEKIbI, pad0OUnX MOBEPXHOCTEH), aBapUMHBIM MOCTOM M €MKOCTSIMHU
JUTsE cOOpa TBEPBIX U KUIKUX PAAHOAKTUBHBIX OTXO/IOB.

[TomemieHust A caMOCTOSTENBHONM pPabOThl OOYYArOUIMXCS OCHAIEHbl KOMITbIOTEPHOM
TEXHUKOH C BO3MOYKHOCTBIO MOAKIIOUEHUA K ceTH «MHTepHeT» M oOecreueHsl JOCTYIIOM B
ANIEKTPOHHYIO0 HHPOpMAIIMOHHO-00pa3zoBarenbHyto cpexy CIIOI TU(TY).
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[Tomemenuss Ans  XpaHeHHs U NPOQHIAKTUYECKOTO  OOCITY>KMBaHHS — y4eOHOro
000pyIOBaHUS OCHAIIEHBI CIICIHATM3UPOBAHHON MEOEIBIO M TEXHHYECKUMH CPEJCTBAMH.

12. Oco0eHHOCTH OCBOCHHS NTUCHHUILINHLI MHBAJUIAMH U JULIAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTAMHM 310POBbS

JUis MHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM YYEOHBIE IPOLIECC
OCYILECTBIIsICTCSI B COOTBETCTBUM ¢ [losojkeHueMm o0 opraHu3anuu y4eOHOro Ipouecca Ajs
0o0y4YeHHsT MHBAJIUAOB W JIMI C OrPAaHMYEHHBIMH BO3MOXHOCTSMH 370poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014 r.
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[Ipunoxenue Ne 1

K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIEHOYHBIX CPEACTB

AJIsI MIPOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTallMi 110 JUCHUIIJINHE
«HpI/IHIII/IHLI, METO/AbI U TCXHUYCCKHE CPEACTBA YIIPABJCHUSA PAIHOAKTUBHBIMHA

oTX01aMHM»

1. IlepeyeHb KOMNETEHIUI ¥ 3TANIOB UX (POPMHUPOBAHUS

KoMmnerenuun
HNupexc DopMyJIHPOBKA dran
¢dopmupoBanus
OK-4 CIIOCOOHOCTBIO K 0000IIEHHI0, aHATHU3Y, BOCIIPUATHIO IPOMEXKYTOYHBIH
uH(popMalny, IOCTAHOBKE LIEJIU U BBIOOpPY IyTeil ee
JOCTHKEHUS
OIIK-2 CIOCOOHOCTBIO IIPO(PECCUOHATBHO UCIIOIb30BaTh IIPOMEKYTOYHBII
COBPEMEHHOE TEXHOJIOTUUECKOE U aHATTUTUYECKOE
00opyioBaHue, CIOCOOHOCTHIO K IPOBEACHUIO HAYYHOI'O
UCCJIEJOBAaHMS U aHAIU3Y IOTYYEHHBIX IIPH €r0 IPOBEJCHUU
pE3yJIbTaTOB
IIK-4 CHOCOOHOCTBIO IIPUHMMATh KOHKPETHOE TEXHUUECKOE IIPOMEKYTOYHBIN
pELIEHUE C YYETOM OXPaHbl TPyJa, PaAHalOHHOMI
0€301aCHOCTH U OXPaHbl OKPY>KaloIel cpeibl
IIK-8 TOTOBHOCTBIO HCIIONIB30BATh JEHCTBYIOIINE HOPMATUBHBIC IIPOMEKYTOYHBIN
JOKYMEHTHI B 00JIaCTH paMallMOHHOM U s1€pHOI
0e3011acHOCTH
IMCK-3.2 | cnocoOHOCTBIO pa3padaThIBaTh HA aTOMHBIX IIPOMEKYTOUYHBII

SJICKTPOCTAHIUAX MCPOIIPUATHS 110 3alUTC Oprmafomeﬁ
CpCAabl OT paJUOHYKINAOB U OUCHHUBATH JO30BYIO HAIrpy3Ky Ha
PAa3JIMYHBIC I'PYyHIIBI HACCJICHU A

2. Moka3zaTeu U KPUTEPUU OLIEHUBAHUS KOMIETEHIMA HA Pa3JMYHBIX 3TANax HX
(opMupoOBaHUs, IKAJA OLlEHUBAHUS

ITokazaTenu oLieHKU

BJ'Ia)IeHI/Ie HaBbIKaMW KPHTHYCCKOI'O aHaIn3a
HOPMATUBHO 3aKPCIIJICHHBIX MoKa3aTeleil.

pe3yJIbTaToOB Kpurepnii | Kommne-
[Tmanupyemble pe3yabTaThl
OCBOEHUS OLIGHUBAHMs | TEHLUHU
JIVICITATUTHHEI
OcBoenune paszzaena | 3HaHHE OCHOBHBIX MCTOUHMKOB 0oOpa3oBaHus U [[IpaBuwibhbie (OK-4,
Ne 1 cnenuuIeckux  CBOMCTB  pPagWOAKTUBHBIX [OTBETHI HA K-8
OTXOJIOB. YMeHHe 000011aTh U aHATM3UPOBATh [BOIPOCHI K
“H(pOpMaIHIO. Brnageane — cnemmansHbiM [Ne 1-10, 45-
MOHATUHHO-TEPMHHOJIIOTHYECKUM anmaparom 48
OcBoenne pazzgena | 3HaHwe  Kiaccupukamuu  paauoakTuBHBIX [IpaBuibHbie [[1K-8
Ne 2 OTXOJIOB. YMeHHEe 00OCHOBaTb COOCTBEHHYIO |OTBETHI Ha
TIO3MIINIO TI0 opraHu3aruu oodpamienus ¢ PAO Bompock k
U OTCTaMBaTh €€ B HaA30pHBIX opraHax. Ne 41-50
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IToka3aTenu oneHKH
pe3yJbTaTOB
OCBOCHHSI
JUCIUTLIMHBI

IInanupyemslie pe3ysbTaTsl

Kpurtepuit
OIICHUBAHUS

Kome-
TEHIIAN

OcBoenue paznena
Ne 3

3Hanre  0a30BBIX  DIIEMEHTOB  CUCTEMBI
obOecrieyeHus 0€e30IacHOCTH,
(yHIIaMEHTAIBHBIX MPUHITUIOB 0€30MacHOCTH,
CTPYKTYpbl HOPMAaTHBHBIX aKTOB B cdepe
0€30MaCHOCTH,  CTPYKTYphl ¥ OCHOBHBIX
GyHKIMHA / TONHOMOYMH TOCYAapCTBEHHBIX
OpPraHoB peryiaupoBaHusl. YmMenue
OPUECHTUPOBAThCS B (pelepabHBIX 3aKOHAX M
MOJ3aKOHHBIX ~ aKTax MO  Oe30MAacHOCTH,
OIIPENeNIATh MPUOPUTETHOCTh HCIOJIH30BAHUS
HOPMATUBHBIX JOKYMEHTOB IS PEIICHUS
KOHKPETHBIX 3a/ay. BiaaeHwe HaBbIKAMU
MOMCKa HEOO0X0AUMOM HOPMAaTUBHOI
JOKYMCHTAIlM,  HaBblkaMH  OTOOpa M
MPUMCHCHHUSI HOPMHPYEMBIX IIOKa3aTeled —
WHJIMKATOPOB O€30MaCHOCTH.

[IpaBunBHBIE
OTBETHI HA
BOITPOCHI K
Ne 7-10, 48-
50

OK-4,
K-8

OcBoenue
Ne 4

pazznena

3HaHUE TOCIIEIOBATEIBHOCTH U  CYIIHOCTH
OCHOBHBIX JTaIloB >KM3HeHHOro nmkina PAO.
YMeHne BbIOMpaTh ONTUMAJIbHBIC AJITOPUTMBI
obpamenuss ¢ PAO. Biagenue HaBbIKaMu
aHanmm3a  WMHQOpManuH,  BBIOOpa  myTeH
JIOCTHXKEHHST 1I€JIM, TPUHATUS KOHKPETHBIX
TEXHUUYECKUX PEIICHUH C y4eToM TpeOOBaHUMU
paguanoHHON u 9KOJIOTHYECKOM
0€30IacCHOCTH.

[IpaBuIbHBIE
OTBETHI HA
BOITPOCHI K
Ne 1, 2, 8-10,
26-40

OK-4,
[K-4,
I1CK-3.2

OcBoenue
Ne 5

paznena

3HaHME HAYyYHBIX M TEXHOJIOTUYECKUX OCHOB
MeToA0B mepepadoTku xunkux PAO. Ymenue
00OCHOBAHHO BBIOMPATh KOHKPETHBIE PELICHUs
C Yy4YyeTOM TMpPEUuMyLIeCTB U OrpaHUYEHUM
HCIOJIb3YEMBIX TEXHOJIOTUYECKUX IPHEMOB.
Bnanenue HaBbIKaMU MIPOBEICHUS
UCCIIeIOBaHUM B HeIsIX  0OOCHOBaHMS
MEPCIEKTUBHOCTH TOTO WM HHOTO MeEToja
nepepabotku xuakux PAO ¢ ucnonb30BaHNEM
COBPEMEHHOT0 AQHAIUTUYECKOTO
000pyJOBaHUsI.

[IpaBUIBHBIE
OTBETHI HA
BOITPOCHI K
Ne 11-25, 28-
40

OIIK-2,
MK-4

OcBoenue
Ne 6

pazznena

3HaHWE HAyYHBIX U TEXHOJIOTHYECKHUX OCHOB
METOI0B KOHJIULIUOHUPOBAHUS
PaINOAKTUBHBIX  KOHIIGHTPAaTOB.  YMEHHE
000CHOBAaHHO BBIOMPATh KOHKPETHHIE PEIICHUS
C yYEeTOM TPEUMYIIECTB ¥ OTpaHUYCHUU
HCIIONBb3YEMBIX METOAOB. Brnanenue HaBbikaMu
MPOBEACHUS MUCCIICIOBAHUM C MCIOJIb30BAHUEM

COBPEMEHHOI0  000pyAOBaHHs B  IEJAX
000CHOBaHUS MIPUEMIIEMOCTH
(mepcneKTUBHOCTH)  MeToAa  mHepepaboTKu

KOHAWIMOHWPOBAHNUA KOHIICHTPATOB.

[IpaBruIbHBIE
OTBETHI HA
BOITPOCHI K
Ne 19-25, 27-
37

OI1K-2,
IK-4,
K-8,
CK-3.2
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IToxa3arenu orieHKHn

pe3yJbTaTOB Kputepuit | Komre-
[Inanupyemblie pe3ynbTaThl
OCBOEHUS OIICHUBAHUS | TEHIIUU
JUCIUTIAHBI
OcBoeHue pasjena | 3HaHME HAYYHBIX U TeXHoOJOrnueckux OocHOB [IpaBunbubie [1K-4,
Ne 7 METOJIOB MepepabOTKU U KOHIAUIMOHUpOBaHUA 0TBeThl HA  [IK-8,
tBepasix  PAO.  VYmenue  o6ocHoBanHO Bompockl k  [[ICK-3.2
BBIOMpAaTh KOHKpETHBIE pemieHuss ¢ yderom Ne 27-31, 39,
MpEeuMyIIecTB U orpaHuueHuit npumensiemsix 40, 43-50
METOJIOB M CpelICTB oOpallleHus C TBEpAbIMU
PAO. Bnanenue HaBbIKAMH MCIOJIb30BAHUS
HOPMAaTUBHBIX JOKYMEHTOB B HEJSIX
000CHOBaHUS MMPUEMIIEMOCTH METOa C YYETOM
TpeOoBaHMil paAralluOHHON GE30MaCHOCTH.
OcBoenue paznena | 3HaHME HOPMAaTUBHBIX TpeOoBaHuM, HayuHbIX [IpaBunbHble |(OK-4,
Ne 8 OCHOB M TEXHOJIOTHYECKHX OCOOEHHOCTEN |0TBETHI HA [K-4,
oOpamienuss ¢ BbIcOKOakTUBHBIMH ~ PAO. Bompocei k. [[IK-8,
YMeHHne nmpuHUMaTh KOHKpeTHbIe TexHudeckue Ne 2, 7-10, MCK-3.2
pemieHUst ¢ y4eToM  mpemmymiects  u 33, 37-44
OTPaHUYEHUN UCMOIB3YEMBIX TPOIECCOB U
TEXHOJIOTHYECKUX CPEACTB. Bnanenue
HaBbIKaMU aHanu3a UHGOpPMaIUU, TOCTAHOBKU
I[EJIM U BEIOODPA ITYTH €€ JOCTHUKCHHSI.
OcBoenne pazfena | 3HaHUE YCJIOBMIA, KpuTepueB U HOopMmaTtuBHBIX [IpaBunbHbie [(OK-4,
Ne 9 TpeOoBaHU K BbIOOpY NyHKTOB joTBEeThl Ha  [[IK-4,
OKOHYATEIbHOU U30JISLUN PAO, ponpoce k  [[IK-8,
knaccupukanuu  [I3PO, wmeromomormum  u Ne 2-4, 9, 32, [ICK-3.2
UHCTPYMEHTOB aHayn3a 6e3onacHoctu 33, 38-44
«MOTHJIBHUKOB». YMEHHE OpPHUEHTHUPOBATHCS B
3aKOHO/IATEIbHO-TIPABOBOM 6aze,
perynupyoomenl  «3aXOpOHEHHE»  OTXOOB.

Brnanenne HaBbIKaMM OILIGHKM O€30MaCHOCTH
IIYHKTOB OKOHYaTenbHOU u3onsiuuu PAO.

[Ixana ouenuBanus coorserctByer CTO CIIOI TU(TVY):
MIPOMEKYTOUHAs aTTeCTallus IPOBOJUTCS B OpME IK3aMeHa U 3a4eTa.
Pesynbrar ornieHuBaHMs K3aMeHa — OaJUTbHBIN.

PesynbTar olleHHBaHHS 3aUeTa — «3aYTEHO» / «HE 3aUTCHO.

3. TunoBble KOHTPOJIbHbIE 3aJaHUA /1JIsl IPOBEAEHUS MPOMEKYTOUHOI aTTeCTANMU.
a) Bonpocsl 1151 o1ieHKH cOPMUPOBAHHOCTH 3j1eMeHTOB KomneTeHunu OK-4:

1. Onpenenenue

obpazoBanust PAO.

IMOHATUA  «PAJAUOAKTHBHBIC  OTXOIbD»,

OCHOBHBIC

HNCTOYHHUKH

2. Knaccuukanus paanoakTHBHBIX OTXOJOB IO arperaTHOMY COCTOSHHUIO, YJ€JIbHOM
AKTUBHOCTH U COJIEP)KAHUIO SIIEPHBIX MAaTEPHAIIOB.

3. Tonsarue «ocobbie» u «ynansemsie» PAO.

4. KareropupoBanue yaansieMbix PAO B nensx Tapuduxanuy ux «3aXopoHEHHs.

5. dyHaaMeHTaNbHBIE MPUHIHUIIBI

OTXOJaMH.

6. Crpykrypa,

(GyHKIMOHATBHBIE ~ OOS3aHHOCTH M

IIOJTHOMOYH A

TOCYJIapCTBEHHOTO peryiupoBanus 6e3omacHocTy B chepe obparieHus ¢ PAO.

0e30MmacHOro OOpalieHusl ¢ PaJIuOAKTUBHBIMU

OpraHoB
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7. OcHOBHBIE OJIOXKEeHUA (eaepanbHoro 3akoHa «O0 o0palieHuu ¢ pagroaKTHUBHBIMU
OTXOJaMH.. ..

8. OcHOBHBIE 3Tarbl 0OpalIEHHs ¢ PAIHOAKTUBHBIMU OTXO0/1aMHU.

9. bazoBbie HOpMaTUBHBIE TOKYMEHTHI, peryiupytomiue odpamierue ¢ PAO.

10. IlpuHiMnUadbHBIE AITOPUTMBI  BBIOOpPAa TexHONOTWH obOpamenus ¢ PAO.

Herexnuueckue GpakTopbl U UX pOJb.

0) Bonpochl 1711 oneHKH c()OPMUPOBAHHOCTH J1eMeHTOB kKommneTeHuun OIIK-2:

11. Ilepepaborka xunkux PAO  Meromom  coocaxneHus. MuTeHcuduxams
0CaIUTENIbHBIX ITPOLIECCOB.

12. Knaccuduxanmonnas coptupoka PAO.

13. Ilepepabotka >xuakux PAO werogoM ymapuBaHusi. TUIBI M XapaKTPUCTHKH
BBINAPHBIX AlMapaToB.

14. Tlepepabotka xugkux PAO MeTo1oM HOHHOTO OOMEHa.

15. Cunternyeckue U NpUPOIHbIE HOHOOOMEHHBIE MaTEPUAIIbI.

16. Ilepepabotka xugkux PAO meromom snekTpoauanusa. TpeboBaHMs K MeMOpaHaM.
Ob6nacTh NPUMEHUMOCTH.

17. Ilepepabotka xuakux PAO wmerogom runepduiaptpauuu. Ilpenmymectsa u
OTpaHUYEHUS TEXHOJIOTUH.

18. Ilepepabotka xkuakux PAO meronom ynbTpadunsrpanuu. O61acTh mpuMEHEHHUS.

19. OcHoBHBIE  METOABI  KOHIWIMOHMPOBAHUS  PAJAMOAKTHBHBIX  KOHIICHTPATOB.
CpaBHMTEIbHbIE XapaKTEPUCTUKH U O0JIACTH IPUMEHECHMSL.

20. Konmummonuposanne PAO meronom nemeHTHpoBanus. TpeOoBaHMS K IIEMEHTHBIM
KOMITayHJIaM.

21. MeToppl MOBBIIICHNS KA9€CTBA IIEMEHTHBIX KOMITayH]IOB.

22. KonauumonupoBanue PAO wmeronom OutymupoBaHus. OCHOBBI TEXHOJOTHH
IICEBA0AMYJIbIMPOBAHUS.

23. Kepammuzauus paJuoakTUBHBIX KOHIIEHTPATOB.

24. OcCTeKJIOBBIBaHME OTXOJIOB HH3KOW M CpeIHEH aKTHBHOCTH: NPEUMYIIECTBA H
OTrpaHUYEHUS METOJA.

25. UNnkancynmupoBanue PAO B moiamMepHbIe MaTepUabl.

B) Bompocel 1151 oneHkn cpopMupoBaHHOCTH djieMeHTOB KommereHnuu ITK-4 /
IICK-3.2:

26. OCOOEHHOCTM M  OCHOBHBIE  METO/Abl  «OOE3BPEXKMBAHUSA»  OPraHUYECKUX
PaAMOaKTUBHBIX OTXOOB.

27. llpuHuunsel U npeumyinecTBa cxuranus TPO B IIaxTHOM mHeyum € TOMJIMBHO-
MJIa3MEHHBIM HarpeBOM.

28. TexHuueckue cpeacTBa GpparmeHTanuu TBepasix PAO.

29. lHemn meperuiaBa Mertammmueckux PAQO. YcTpoiicTBO dnekTpornedd  OoJbIIoi
€MKOCTH.

30. KomnakrtupoBanue tBepabix PAO. Ilpumensemoe obopynoBanme. KoddduumeHTsr
COKpaIlleHUsI 00beMa.

31. Lenwn, 06macTh MPUMEHEHHSI, METOIBI, IPEUMYIIIECTBA U OTPAHUYCHUS J1e3aKTHBAIIH
paZvoaKTUBHO 3arpsA3HEHHBIX METAJIJIOB U METAITIMYECKUX U3JEINH.

32. Metoap!l ynapuBaHHs BRICOKOAKTUBHBIX KUAKHX PAO.

33. YcrpoiicTBo U cnennpuyeckue 0cOOEHHOCTH XPaHMIIUI BHICOKOAKTUBHBIX JKUIAKHX
PAO.

34. CpaBHHTEJIbHbIE XaPAKTEPUCTUKU CHUHTETUYECKMX W IMPHPOJHBIX HOHOOOMEHHBIX
MaTepuaioB Juis nepepadotku xuakux PAO.

35. IIpeumymiecTBa U HEJOCTATKU NPUMEHEHNUS MOHOOOMEHHBIX (PUIBTPOB CMELIAHHOTO
JIEHCTBHSI.
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36. 3aBHCHMOCTH MPOU3BOAUTEILHOCTH U 3HEPrOEMKOCTH 3JIEKTPOAUAIN3ATOPOB OT
KOJINYECTBA MAPHBIX AYEEK.

37. 3axkoHonaTeNbHbIC OTPAaHUYEHUS OKOHYATEIbHON M30sAuH XKuakux PAO B myHKTax
IJ1yOMHHOIO 3aXOPOHEHUS.

38. MynbTubapbepHas cuctema «3axoponeHus» PAO Ha mpuMepe KaHaJICKOTO MPOEKTa
OKOHYATEeIbHOM N30JIALUH TEIUIOBBIICIAIONUX JIEMEHTOB C HU3KOH CTENEHbI0 000TaIleHusl.

39. KanpimHamusi  BBICOKOAKTMBHBIX  XHIKUX  PAO:  cragum  mepepaboTkw,
IPEeUMyIIeCTBa U HEJOCTATKH.

40. OcTekIoBbIBaHUE BBICOKOAKTUBHBIX PAO B meunm HENpEepbIBHOIO MACUCTBHUS C
3JIEKTPOHATPEBOM.

r) Bompocel miisi onenkn cpopMHPOBAHHOCTH 3jieMeHTOB kKommereHuuu K-8 /
IICK-3.2:

41. TIpuponusie pakTOpHl, BIUSIONINE HA 0€30MacHOCTh «3axopoHeHus» PAO.

42. AHTponoreHHsle (pakTOphl, BIUAIOLINE HAa 0€30MacHOCTh «3axopoHeHus» PAO.

43. DBodronusl CHCTEMBl OKOHYaTedbHOM u3omsauuu PAO — ocHOBHBIE (DaKTOpHI,
BJIMSIONIME HAa 0€30IaCHOCTh «MOTUJIbHUKA.

44. Kputepuu npuemnemoctd PAO 11 oKOHYATEIbHONU W30S,

45. OcHoBHble MpaBWwia 0€30MaCHOCTH MNpPU  NPOBEIECHUM  MCCIECJOBAHUN U
OCYILECTBJICHUHM TNPOMBIIUIEHHON JESITEIbHOCTH B 00JacTH OOpalleHus € PaJuoaKTUBHBIMU
OTXOJIaMHU.

46. Ilenu n 0cOOEHHOCTH BBEJICHUS KaTErOPUHU «OYEHb HU3KOAKTUBHBIE OTXObI».

47. OcHOBHBIE YEPTHI KYJIbTYpHl O€30MMaCHOCTH KaK BAKHOTO AJIEMEHTa 00ecreueHUs
6e3omacHocTH npu oopamienuu ¢ PAO.

48. Jlomyctumsie mipenessl 103 ooydenus nepconana IPOO u HaceneHus.

49. Tlonatusa «mo3a», <«3(pGeKTUBHas 103a», «IKBUBAJICHTHas J03a» — CMBICIOBas
Harpys3ka, KOppeKTUPYIOre KOAPPUIMEHTH! ¥ SAMHULIBI N3MEPEHUSI.

50. JlerepMHHUpPOBaHHbIE M CTOXAaCTHYECKUE A(PPEKTHl BO3EHCTBUS HOHU3UPYIOIIETO
U3ITy4yeHHUs Ha OMOJIOTHYECKUE OOBEKTHI — OIIPEIETIeHHS] U OCOOEHHOCTH.

K sk3ameHy nomyckaroTCsl CTYAEHTHI, BBIMOJIHUBIINE BCE (OPMBI TEKYILETO KOHTPOJIS.
ITpu cnade sK3aMeHa CTYIEHT MOJIy4aeT 3 BONPOCA U3 BHILIETIPUBEICHHOIO IEPEYHS.
Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI — /10 45 MUH.

K 3auery nomyckaroTcs CTYAEHTHI, BBINOJIHUBIINE BCE 3allJIaHUPOBAaHHBIE JTAOOPATOPHbBIE
paboThl, MOATOTOBUBILME U 3aLIUTHUBIINE OTYETHI 110 HUM. [Ipu caade 3auera CTYJEHT MOJTyyaeT
KOMIUIEKCHYIO 3a/1a4y JJis IPOBEPKU YMEHHM U HaBbIKOB (cM. [Ipui. 2).

Bpems noaroToBku CTyneHTa K YCTHOMY OTBETY — 10 30 MuH.

4. MeToanyeckne MaTepuajbl Ui ONpeeeHUus] MPoLeAyp OLEHUBAHUS 3HAHMI,
YMeHHUil, HABbIKOB W (WIH) ONbITA [AeATEJbHOCTH, XaPAKTEPHU3YIOIIUX I3TAMNbI
(opMupoBanus KoMNneTeHUHH.

[IpoMexxyTouHass arTecTtansi MO JUCHUIUIMHE MPOBOJUTCI B COOTBETCTBHUU C
TpeboBanusiMu [lonoxenus o Qopmax, MEPUOTUYHOCTH U TOPSAKE MPOBEICHUS TEKYIIETOo
KOHTPOJISI YCIEBAEMOCTH M TPOMEKYTOUHOM aTtTectaruu obydarontuxcs (IIpukas pexropa ot
12.12.2014 Ne 463) u CTO CIIGI TU(TVY) 016-2015. KC YKB/. ITopsiiok mpoBeaeHHs 3a4€TOB
Y DK3aMEHOB.
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BapuaHTbl KOMILUIEKCHOM 3a1a4H
JJIs1 MPOBe/IeHUs] MPOMEKYTOUYHOM aATTeCTAIMH MO UCHHUIINHE
«IIpUHUMTIBI, METOABI M TEXHHYECKHE CPe/ICTBA YNIPABJIEHUsI PAAHOAKTUBHBIMH

oTX01aMM»

[punoxenue Ne 2
K pabodyeil mporpaMme AUCIUITTHHBL

KommiekcHast 3ajaya MCHOJNB3yeTCsl NPU TMPOBEIACHUU 3auyeTa C IIeNbI0 OICHUBAHUS
pesynbraroB (opmupoBanus kommereHimu IIK-4. Ha 3adere cTyaeHT moiy4aeT BapHaHT
3a[a4u, COAEP KA OCHOBHBIC XapaKTEPUCTHKH M COCTaB XKHUJKHUX PaIMOAKTHBHBIX OTXOJIOB.
OCHOBBIBasiCh Ha MOJYYEHHBIX 3HAHUAX, CTYJCHT JOJDKEH IPEIUIOKUTH HENPOTHBOPEUUBYIO
Omok-cxemy mporecca mnepepaboTku xuakux PAO mnpemiokeHHOTo COCTaBa, YYUTHIBAs
TEXHOJOTUYECKUE OrpaHndeHus 1 TpeOoBaHus Oe3omacHocTH. BapuanTsl cocraa xuakux PAO
IIPUBE/ICHBI HUXKE, B TaOJIHULIE.

Ne papuaHTa 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
VenbHast aktuBHOCTH, KBr/kr  |2-10%[5-10%[1-10%]1-10°%(5-10%]2-10%[2-10%|5-10*| 1-10%[ 1-10°%(5-10%] 2-10%| 2-10°
Pamnoxumuueckwii coctas, %

*Mn 10 10 10

®Co 50 30 50 30 50 30 50

0g¢ 5 |15 40 | 5 | 15 40 | 5 | 15 40 | 5

Ry 20 15 20 15 20 15

3 10 15 [ 15 | 10 15 | 15 | 10 15 | 15 | 10

B¥7cs 20 | 25 | 25 20 | 25 | 25 20 | 25 | 25 20

“py 30 | 25 | 10 30 | 25 | 10 30 | 25 | 10

MAm 15 5 | 20 | 15 5 |20 | 15 5 |20 | 15
Coneconepxanne (NaNOg), r/kr | 0,1 1 10 | 0,1 1 10 | 0,1 1 10 | 0,1 1 10 | 0,1
[IAB, mr/kr 0o |50l 05/ o0]]s0] 0|51 o0/][5]o0][5]o0
B3BecH, MI/KT 0 [100[100] 0o | o [100[1200| O | 0 [100][100] O | ©
Kommrekcoo6pazosarenu, mr/kr | 0 50 | 50 | 50 0 0 0 50 | 50 | 50 0 0 50
HedrenpoaykTer, mr/kr 100 O 0 [100| O 0 [100| O 0 |100] O 0 | 100
Ne BapuanTa 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
V jienbHas akTHBHOCTD, KBr/kr  |5-10%[1-10°[1-10°]5:10*[2:10%[2:10°5-10%|1-10°[1-10°[5-10%{2-10%[ 1-10°
Pagnoxumudeckunii cocTas

*Mn 10 10 10

®Co 30 50 30 50 30 50

0gr 15 40 | 5 | 15 40 | 5 | 15 40 | 5

%°Ru 20 15 20 15 20 15

| 15 | 15 | 10 15 | 15 | 10 15 | 15 | 10

1¥7cs 25 | 25 20 | 25 | 25 20 | 25 | 25 20

“py 30 | 25 | 10 30 | 25 | 10 30 | 25 | 10

2 Am 5 | 20 | 15 5 | 20 | 15 5 | 20 | 15
Coneconepkanne (NaNOs), r/kr | 1 | 0,1 1 10 | 01| 1 10 | 0,1 1 10 | 0,1 1
TIAB, mr/kr 50 | 0 [ 50| o [50| 0[5 ] 0[5 ] 0/|5]o0
B3Becu, MI/KT 100100 0 | 0 [100]1200] 0 | 0 [100]100] O [ 100
Kommiekcoobpaszosarenu, mr/kr | 50 | 0 | 50 | O 0 0 | 50 | 50 | 50 | O 0 0
Hedrenpoaykrsl, Mr/Kr 0 0 |100 100 O |100] O |[100| O |100| O | 100
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