MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

OTJI.02 Dxo3ammMTHBIE TEXHOJOTHH B HE()TETa30BON OTPACIn

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh
04.04.01 Xumus

HanpanenHocts (mpoduiib)

04.04.01.08 HedrenepepaboTka n HepTeXUMUS

dopma 00yueHus OYHas
['o HaGopa 2023
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K.X.H., Jlouent, E.N. Jlecuk

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto u3yueHUs AUCHUILTUHBI«DKO3AIUTHBIE TEXHOJIOTUU B HE(PTEra3soBOM
KOMIUIEKCe» — (OPMHUPOBAHWE Yy MArMCTPAaHTOB 3HaHW B 00JacTu TpeOoBaHUM
MEXIYHAPOJHBIX M OTEYCCTBCHHBIX KOMITAHUH B O0OECIICUEHUH SKOJOTHYCCKOU
0€30MacHOCTH  TIpU  OCBOCHHHM  CEBEPHBIX  He(Tera3oBbIX  MECTOPOXKICHHUH,
TPaAHCIIOPTUPOBKE, XpaHEHUH HEDTU U HEPTEIPOAYKTOB, IepepaboTKe HEDTH.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

B pesynprare u3ydyeHHs JUCHMIUIMHBI «OKO3AlIMTHBIE TEXHOJOTUH B
HeTera3oBoM KOMILJIEKCE» CTYJlEHT 10  HAalpaBJICHUIO HOJITOTOBKU
(cneunanbHocTn) 04.04.01 Xwumusa, npodunto noaroroBku 04.04.01.11 Xumuxko-
TEXHOJIOTUYECKOE COINPOBOXKJIEHUE MPOLEcCOB N0O0buM He(Tu B pailoHax Kpaiinero
Cesepa

3HATh:

- UCTOYHUKHM M MacIITabbl TEXHOTEHHOTO 3arpsi3HEHMsI OKPYKaIOIIeW cpeibl
He(Tera3oBbIM KOMIUIEKCOM;

[] BUBI, (OPMBI HapymIeHHWH | 3arpA3HEHUNH TNPUPOAHON Cpellbl
NpeanpusATUIMU HeTerazo00buu U NepepadoTKy;

O NPUHLUUINATBHBIE CXEMbI 00YCTpOIiCTBa HE(TEra30BbIX OOBEKTOB;

[ OCHOBHbIE  (DPU3UKO-XHMHUYECKHE, TOKCHUKOJIOTUYECKHE CBOMCTBA
HePTH, HePTENPOAYKTOB U KOMIIOHEHTOB OYPOBBIX PAaCTBOPOB;

O 0COOEHHOCTH JOOBIYM, TPAHCIOPTUPOBKU AOOBIBAEMOl HAa CEBEPHBIX
MECTOPOXIECHUAX He(DTH;

0 BO3MOJKHBIE OCIIOKHEHHSI B IMPOLECCE SKCIUTyaTaluu He(Tera3oBbIX
00BEKTOB;

[ HKO3AUIUTHBIE TEXHOJOIWH, NMPUMEHSIEMbIe I IMPEIOTBPAILEHUS U
JUKBHUJIAINH aBapuii Ha 00bEKTaX He(PTEXUMUIECKOTO KOMILIEKCA;

0 TEXHUKY ¥ TEXHOJIOTUM 3allUThl TIOYBBI, BOJHOW CpEOsl H

arMoc(epHOro BO3yXa OT 3arpsA3HeHHs] HePThI0, HePTENPOYKTaMHU.

1.3 IlepeueHb NJIAaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTe/ibHOM POrpaMMbl

Koa v HaumeHoBaHue MHOUKaTopa SaI'IJ'IaHVIpOBaHHbIe pe3ynbTaTthbl O6y‘-IeHVI$| no ancuuniunHe
OOCTUXEHNA KoMneTeHunmn

ITK-5: Cnioco0eH opranu3oBaTh NpoBeeHNe 1a00pATOPHBIX AHAJIN30B B
COOTBETCTBHM C CYLIeCTBYIOIIUMH CTAHAAPTAMH /IS ONIpeeIeHUs] Ka4eCTBa ChIPbS U
BBINyCKaeMoi MPOAYKIUH, a TAK/Ke pa3padaTbiBaTh U BHEAPATH B IPOM3BOACTBO
HOBbIE METO/bI JIA00PATOPHOI0 KOHTPOJISI M COBEPLICHCTBOBATH CYyLIECTBYIOIIHE
MeTOo/Ibl

[1K-5.1: O6ecneunBaet 3HAET HOPMATHBHO-TEXHOJOTUYECKYIO IOKYMEHTAIIHUIO,
MPOBEICHUE XUMUYECKUX U PETIaMEeHTUPYIONIYIO TPEeOOBaHUS SKOJIOTUYHOCTH U
(bU3MKO-XUMUYECKUX aHATM30B | 0€30macHOCTH He(Tera3oBbIX MPOU3BOJICTB

C LIeTIbI0 0OecieueHust




71ab0PaTOPHOTO KOHTPOJIS
COOTBETCTBUS Ka4€CTBA CHIPHSI,
MarepuaaoB, TOTOBOM
IPOAYKITUH JEHCTBYIOIINAM
CTaHJapTaM, TEXHUIECKUM
YCIIOBHSM U TpeOOBaHUSIM
9KOJIOTUYECKOW 0€301acHOCTH

[1K-5.2: Pa3pabarsiBaeT
MEPOTIPHUSITHSI T10 YITYUYIICHHUIO
KauecTBa BhIpadaTbIBacMOn
MPOIYKITHH

papabarbIBaeT 10 MEPOIPUSTHS 10 YITYUIIECHUIO
KaueCcTBa BBIPA0ATHIBAEMON MPOAYKIIUH C YIETOM
TpeOOBaHUI IKOJIIOTOYHOCTH U OE30MTaCHOCTH

[IK-5.3: ITpumensier
CTaHJApPTHBIE METOBI KOHTPOJIA
Ka4eCTBa BBIITYCKACMOU
IPOAYKIMH U UCIIOJIB3YEMOTO
o0opyaoBaHUs

OCHOBHBIE METO/Ibl KOHTPOJISI 0OBEKTOB OKPY KaroIei
cpenpl B He(hTera30BOM OTPACIH

noI0Mparh ONTHMAIbHBIE METO/IaM aHATUTHYECKOTO
KOHTPOJISl 00BEKTOB OKPYXKAIOIICH Cpeibl B
He(TerazoBoi 0Tpacau

[1K-5.4: Pa3pabarbiBacT HOBbIE
METO/Ibl KOHTPOJISI KauecTBa
IIPOU3BOAUMON IPOLYKIIMH

HOPMAaTUBHO-TEXHUUYECKYIO JOKYMEHTAIHIO,
perIaMeHTHPYOIIYI0 IKOJIOTHYECKOE 3aKOHOIATEIECTBO
B He(pTerazoBoii oTpaciu

YUUTHIBACT TPEOOBAHUS IKOJIOTUIECKOTO
3aKOHO/1aTeIbCTBA ITPH MIPOU3BOJICTBE MPOAYKLIUU

VYK-1: CniocodeH ocynmecTBJIATh KPUTHYECKUI AHAJIU3 NPOOJIeMHbIX CUTyallMid HA
OCHOBE CHCTEMHOI0 MOX0/1a, BLIPA0ATHIBATH CTPATErHIO JAeiCTBHI

VYK-1.2: Onpenensier npoOensl B
nHbOopMaIK, HeOOXOTUMOM ISt
peteHus npooIeMHON
CHUTYalllH, U TIPOCKTHPYET
IPOIIECCHI M0 UX YCTPAHEHHIO

WCTOYHUKH 3arpsi3HEHUH B Mpolieccax J00bIYH,
MTOATOTOBKH U TIEpepaboTKH HEPTH

AHATM3UPOBATH TEXHOJIOTUIECKHI MPOIIECC C IEIBI0
BBISIBIICHHSI YTPO3 IKOJIOTUIECKON 0€30TacCHOCTH

1.4 Oco0eHHOCTH peaiM3alMu U CHUILTHHBI

S3pIk peann3auuu JUCUUILIMHBL: Pycckuu.

Jucuuruinaa (Moayis) peanusyercst 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas pabora ¢ 0.5 (18)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,17 (6)
MIPAKTHYCCKUE 3aHATHS 0,33 (12)
WHas BHCayI[I/ITopH.a}I 0,01 0,3)
KOHTaKTHas pabora:
WHAWBUIYATbHBIC 3aHATHS 0,01 (0,3)
CamocrosiTesqbHAsA padora 1,49 (53,7)
o0yuarommxcsi:
KypCOBOE IPOEKTHPOBAHHE
(KTT) Her
KypcoBas padorta (KP) Her




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHUI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocrosiTenpHas
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B | Bcero yucne B Bcero 4HCIIE B
anocC anocC icl%[e]e; 3U0C
1. Beegenue. cTOYHNKHN M MacIITA0bI TEXHOT€HHOI'0 3arpsi3HeHUs1 B HepTera3oBoii oTpacJiu.
1. Benenue. MicTounuku 1 MacmtaObl TEXHOT€HHOTO 1
3arpsA3HEeHUs B He(hTEra30BOM OTPaciy.
2. 2
2. TexHoornyeckue cxeMbl 00ycTpoiicTBA HeTerazoBbIiX 00beKTOB. JCO0EHHOCTH CTPOUTEIbLCTBA CKBAKUH, 100bIYH U
1. OcOOEHHOCTH CTPOUTENHCTBA CKBAKUH, JTOOBIYH U
TPaHCIOPTUPOBKU He(TH Taza MecTopoxkaeHuit CeBepa u 1
Kpaiinero Cesepa
10

2.

3. Pucku B mpounecce 3kcIuyaTanun He)rerazopbix cucreM. Buabl 3arpsizHennii npupoaHoii cpeabl. CoBpeMeHHbIe MeTO/AbI

1. TexHOMIOTHYECKHE CXEMBI O0YCTpOHCTBA HE(TEra30BbIX
00BEKTOB.

1

2. Bunpl 3arpsizHeHul npupoaHoi cpenipl. CoBpeMEHHbIE
METO/bI IPEAYNPEXIACHHUS U OOHAPYKEHUS aBapUMHBIX
Pa3IMBOB, MOHUTOPUHT HEPTSIHBIX 3arps3HEHUM




3. CoBpeMEHHBIE METOBI MPEAYPEKICHUS 1
00OHapyKEeHUs aBaPUIHBIX PA3TUBOB, MOHUTOPUHT
He(DTSIHBIX 3arpsI3HCHUM

4.

10

4. JK03a1IMTHbIE TEXHOJOTHYeCKHE MEPONPUSTHA HA HedTerazoBbiX 00beKTax

1. DKO3aIUTHBIE TEXHOJIOTHYECKNE MEPOTIPHUSITUS Ha
HeTera3oBbIX 00BEKTAX

1

2. TexHuKa M TEXHOJIOTHS 3alUTHI BOJAHON U BO3YIIHON
Cpenbl OT 3arpsA3HEHUN OKPYIKAIOLIEH CPElbl CBS3aHHBIX C
JKCIUTyaranuei He)Tera3oBeIX 00HEKTOB

3. DKO3alUTHBIE TEXHOJOTUYECKHNE MEPOTIPUITHS Ha
He(TEra3oBbIX 00bEKTAX

4.

10

5. TexHHKa ¥ TEXHOJOTHs 3alUTHI BOTHOMN 1 BO321y1]IHOI7[ Cpeabl OT 3arpss3

HEHHUIl OKpY Kalouei cpeabl

CBA3AHHBIX C 3Kc11.11yaTauneifl

1. TexHuKa ¥ TEXHOJIOTHS 3aIIUTHI BOJHON U BO3TYIIHON
Cpenbl OT 3arpsA3HEHUN OKPYIKAIOIIEH Cpellbl CBSI3aHHBIX C
SKCIUTyaranuei HeTera3oBeIX 00HEKTOB

2. 4
6. Texnosnoruu Poccun, crpan CHI' 1 MUPOBOIi oNBIT NPH JUKBHAALMS aBAPUHHBIX Pa3JiMBOB

1. Texnonoruu Poccuu, ctpan CHI™ 1 MupoBoii onibIT npu 1

JUKBUAALMS aBAPUNHBIX Pa3JIMBOB

2. 6

7. Onenka 3((heKTHBHOCTH MCI0JIb30BAHNSI COPOEHTOB JIJIsl 0YHC

TKH BOJHbIX 00bEKTOB OT pa3jinBoB Hed)Tl/l H Heq)Tel'[pO)IYKTOB

1. Onenka 3¢ peKTUBHOCTH UCTIONB30BAHUS COPOCHTOB IS
OYHCTKHU BOJHBIX OOBEKTOB OT Pa3IMBOB HEDTHU U
HEPTENPOAYKTOB (OI1)

2

2.

8. Ouenka 3¢ GpeKTHBHOCTH MCOJIH30BAHUA JUCIIEPTEeHTOB /sl JUKBUAAIMU Pa3JiuBOB HeTH HA BOAHBIX 00beKTaX




1. Ouenka >(ppeKTUBHOCTH UCTIONB30BaHUS AUCTICPTEHTOB
JUTSE TUKBUIAIAN PA3TMBOB He(DTH HA BOJHBIX 00BEKTaX

2. 4

9. IKoJiornYecKasi MOJUTHKA NPeANPUATHI HedTerazoBoro KOMILIEKCA B KOHTEKCTE CTPATEeIrMH YCTOWYHBOr0 Pa3BUTHA

1. Dkosornueckast MOJUTHKA PEANPHUITAN HEPTEra3zoBoro

KOMIUIEKCA B KOHTEKCTE CTPAaTEruu YCTOMUMBOTO Pa3BUTH 2
2. 3,7
3.

Bcero 6 12 53,7




4 YyeOHO-MeTOAMYECKOe oO0ecmeYeHHue TUCIHUIMINHBI

4.1 ITeuaTHbIE U JICKTPOHHBIC U31aHUA:

Bacunbes C. U., Menko3epos B. M. Oxpana okpy»xaro1ei cpesibl 1
palMoHaIbHOE MPUPOIONOIB30BAHHUE TP pazpaboTKe, IKCILTyaTaluu
HE(TSHBIX MECTOPOXKICHUN, TPAHCIIOPTUPOBKE HEPTH U HEPTETIPOTYKTOB
(Saarbrucken: Lap Lambert Academi).

MenkozepoB M.I'., BacunbeB C.U., barytuna B.M. Oxpana okpyxaroiein
Cpelbl U pallMOHATHHOE HEIPOIOIB30BaHME: CIPABOYHUK: yUeOHOE mocooue
(Kpacnosipck: Cubupckuit peaepanbublii yH-T; [lomuTeXHUUECKUA UH-T).

4.2 JInnieH3HOHHOE U CBOOOHO PACHpPOCTPaHsieMoOe MPOrpamMMHOe

obecrnieyeHne, B TOM YHCJIe 0T€4eCTBEHHOI 0 MPON3BOACTBA (IPOrpaMMHOe
obecrneyeHne, HA KOTOPOEe YHUBEPCUTET MMeeT JIUIEH3HI0, a TAK:Ke CBOOOHO
DacCIDOCTDAHAEMOE MDOrDAMMHOE o0ecIeueHue):

1.

XN W

CrienuaibHOTO MPOrpaMMHOTO OOecriedeHus He TpedyeTcs

4.3 NUurepHeT-pecypchl, BKJIO4Yas npodeccuoHaTIbHbIe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

OnexrponHas 6ubnroredHas cuctema «COYy;

[TomuTemarrueckast JIeKTPOHHO-ONOIMOTeYHas ccTeMa «Znaniumy u37-Ba
«udpa-My»;

[TonuTemaruueckas 3JIeKTPOHHO-OMOIMOTEUHAs CUCTEMA U3/aTebCTBa
«JIanby;

ITonuremarnueckas b/l poccniickux aucceprauni Poccniickoin
rOCyJapCTBEHHOU OMOIMOTEKH;

OnextponHas 6ubnunoreka PI'Y nedtu u raza um. .M. ['yOkuHa;
Poccuiickue HayuHbIe *KypHAIHI Ha margopme elibrary.ru;
Poccuiickaa B/] HopmaruBHO-TeXHHYECKOW IoKyMeHTauu «NormaCSy;

b/1 HopmaruBHO-1paBoBOi nH(popMau «KOHCYIBTaHT TITIOCY.

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboOyuM Mporpammam

JTIUCIIATLIAH.

6 MaTepI/IaJIBHO-TeXHI/l‘IeCKaH 6333, H606XOI[I/IMaH AJIA OCYINECTBJICHUS

00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIJINHEe (MOLYJII0)

Jliis opranu3aiui 06pa3oBareabHOro Npolecca HeoO0XouMa Clleayomas
MarepualbHO-TEXHUYECKas Oasa:

VYueOHble ayIMTOPHUHU ISl IPOBEACHUS JIEKIIMOHHBIX U MPAKTUIECKUX yUSOHBIX
3aHSATUN 1O JUCLUUIUIMHE, OCHAIEHHBIE CTIEHUATU3UPOBAHHON MeOeIbio
(ayIMTOpHBIE CTOJBI U CTYJIbSI; Ay IMTOPHAs JOCKA) U TEXHUYECKUMHU CPECTBAMHU
oOy4deHus (IPOEKTOP, dKpaH JJIsl IPOEKTOPa, HOYTOYK).



[Tomemienue i CaMOCTOSATENIBHOM pabOThl, OCHAILIEHHBIE CHIELUATN3UPOBAHHON
MeOeTbIO0 (ay TMTOPHBIE CTOJIBI U CTYJIbSI; ay IMTOPHAs JOCKA) U TEXHUYECKUMU
cpenctBamu (12 KoMIbOTEPOB, HHTEP(dEIC ¢ OKIIOUeHHEM K ceTu HTepHeT
(HeorpaHUUYEHHBIN JOCTYI) U 00ECIIEYEHNEM I0CTYIIa B JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO Cpely Y HUBEPCHUTETA).

10
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