MpunoxeHue 4
Paboyas nporpamma AUCLUNINHBI
TexHoornm yTunn3aumm 0TXo40B He(hTerasoBomn 0Tpac/v

1. BHewHWe TpeboBaHUs

Tabnmuya 1.1

Komnemenyun HI'TY: T1IK.3.B roToBHOCTE Y9aCTBOBATE B paspatoTKe IKOTOTAIeCKH 6e30IaCHBIX TeXHOIOT Uil
00paIieHHs] ¢ 0TX0aMH HEPreTHKH H He(pTera3zoBoii 0TPACIIN ¢ HaCHU C/LeOYIOUUX PE3YIbHIAmO08 00y YeHUsL:

31. UMeTb NpeACcTaB/EHNE O CUCTEME FOCYapPCTBEHHOI0 perynposaHnsa B obnactu ytnnmsaunm n XpaHeHus
NPOMN3BOACTBEHHbLIX OTX040B

33. UMeTb MpeACcTaBneHNe 06 MCTOYHMKaX 06pa3oBaHNs 1 COCTaBE ra3006pasHbIX, XUAKUX U TBEPAbIX 0TX0A0B
06pa3syoLLMXCS NPY Pa3paboTKe 1 IKcnayaTaumm HethTerasoBbliX MECTOPOXKAEHUM

34. 3HaTb COBPEMEHHbIe METO/bI YTUM3ALMM Fa3006pasHbIX, XUAKMX U TBEPAbIX 0TXO0A0B, 06PasyoLLMNXCS
npu pa3paboTKe 1 SKCMIyaTaLyMn HedpTera3oBblX MECTOPOXKAEHUIA

36. 3HaTb OCHOBHbIE HanpaBneHNs POPMMPOBaHNA 6E30TXOLHONM 1 Ma/I0OTXOAHOM TEXHOMOMMN Ha 06beKTax
HedTerasoBoli 0TPac/AM U 3HEPTETUKM

2. TpeboBaHua HI'TY K pe3ynbTaTam 0CBOEHUSA AUCLUMINHDBI

Tabnuuya 2.1
PesynbTarbl N3yyeHUs ANCLMNIINHBI M0 YPOBHAM 0CBOEHUSA (UIMETb dopMbl opraHmsaLmn
npeacraBsieHUE, 3HaATb, YMETD, B]'Ia,Cl,eTb) 3aHATNI

AvicumnnnHa no BbIGOpy acnmpaHTa

MK.3.B.31 uMeTb NpeACTaB/IEHNE 0 CUCTEME FOCYAaPCTBEHHOIO PEry/IMPOBaHMS B 06/1aCTH
YTUNN3ALIMM U XPaHEHUS! NPOV3BOACTBEHHbIX 0TXO0/0B

1.MMeTE IpeJICTaBICHHE O CHCTEME IOCYIapCTBEHHOTO PeryIUpoBaHus B 061acTd | CaMOCTOATeNbHAA paboTa
YTHIU3AINN U XPAaHEHUS IPOU3BO/ICTBEHHBIX OTXOIOB

MK.3.B.33 umeTb npeacTaBneHne 06 UCTOUHMKAxX 06pa3oBaHNA 1 COCTaBe ra3oobpasHbIX,
XUAKUX U TBEPAbIX 0TX0A0B 06pasyoLLmMxca nNpu paspadboTKe M aKcnayaTaymm
Hed)TerasoBbIX MECTOPOXAEHWI

2.uMeTh IpecTaBlIeHIe 00 HCTOYHIKAX 00pa30BaHUSI U COCTaBe Ta3000pa3HBIX, CamocTosTe/bHas paboTa
KHUJKUX U TBEPJBIX OTXOI0B 00pa3yloIuxcs IpH pa3paboTKe U SKCINIyaTalhu
HedTera3oBBIX MECTOPOX ACHUH

MK.3.B.34 3HaTb COBPEMEHHbIe MeTOAbI YTUMM3ALMN Fa3006pasHbIX, XXUAKUX U TBEPAbIX
0TXO0Z0B, 06pasyoLLMXCA NpK paspaboTKe 1 IKCnayaTaumm HepTerasoBbIX MeCTOPOXKAEHWN

3.3HaTh COBPEMEHHBIE METO/IBI YTIIN3AI[UH Ta3000pasHbIX, K UIKAX U TBEPIbIX CamocTosTeNbHas paboTa
OTXOJIOB, 00pa3yIomuXces IpH pazpaboTKe | HKCINTyaTalui He(prera3oBhIX
MeCTOPOXK TeHHH

MK.3.B.36 3HaTb OCHOBHbIE HarnpaBneHUs PoPMMPOBaHNSA 6€30TXOAHON N MasI00TXOAHOM
TEXHO/I0rMM Ha 06beKTax HepTerasoBom 0TPaC/IN N 3HEPTETUKN

4.3HaTh OCHOBHBIE HaIpaBICHI (POPMHUPOBAHIS OE30TXO/HOM B MallOOTXO JHOH CamocTosTeNbHas paboTa
TEXHOJIOTHH Ha 00beKTaX HedTera3oBoi OTpacin 1 SHEPTCTUKH

3. CogeprxkaHue 1 CTPYKTypa y4ebHON AUCUmMnanHbI

Tabnmuya 3.1
TeMbl oA CaMOCTOATENIbHOTO | AKTUBHbIE Cebinkm Ha
I bopMbI, Uac Uacsbl pe3ynbTaThbl YyebHas aeATe/IbHOCTb
Yy ' ' 00yYeHus

Cemectp: 5
AnpakTnyeckas eguHmua: XapakTepucTuka 0TX040B HehTerasoBon oTpac/iv
1. icToUHMKKM 1 cocTaB BbIGpPOCOB
3arpsA3HAIOLLMX BELLECTB B CamocTonTesibHas paboTa ¢
aTMocepy npuv paspaboTke u 0 30 2 NCTOYHMKaMUN MHGopMaLun,
aKcnyaTaumm He(hTerazoBbIx KOHCMNeKT1poBaHue
MEeCTOPOXAEHWIA




2. XapaKTepucTuKa XugKmnx 6

OTXO/I0B, OBPA3YIOLLIAXCA MPU CamocTosTesibHas paboTa ¢

0a3paBOTKE 1 SKCTNYATALMM 0 25 2 NCTOYHMKaMKN MHGopMaLun,
o KOHCMEeKTUPOBaHme

He(pTerasoBbIX MeCTOPOXAEHWIA

3. Knaccudmkaums, coctas v

CBOWCTBa TBEPLbIX OTXOAOB, CamocTosTesibHas paboTa ¢

06pasyoLMXCs NPy pa3paboTke u 0 30 2 NCTOYHMKaMK MHGopMaLun,

3KCryartaumm HedpTerasosbIx KOHCMEeKTUpPOoBaHme

MECTOPOXAEHNI

AnpakTnyeckas efuHuLa: YTUAM3aUns 0TX0L0B He(pTerasoBom oTpac/iv

4. MeTo/bl CHMKEHNA 3arps3HEHNS CamocTosTesibHas paboTa ¢

aTmocgepsl. YTunmsaums 0 25 3,4 NCTOYHMKaMKN MH(opMaLN,

rasoobpasHbIX 0TX0Z0B KOHCMEeKTUPOBaHMe

5. CoBpeMeHHble METOAbI OUMCTKM CamocTosTesibHas paboTa ¢

CTOYHbIX BOJ, U yTUAM3aLnn 0 25 3,4 NCTOYHMKaMW NHOPMaLLUK,

He(hTecofiepXalLliMx 0TX040B KOHCMEeKTUPOBaHme

6. CoBpemMeHHbIe MeToAbI

yTUNU3aL MU TBEPALIX OTXOL0B.

TpeboBaHUA K CamocTosTesibHas paboTa ¢

TPaHCNOPTUPOBAHWUIO U 0 41 1,3,4 NCTOYHMKAMKN MH(OopMaLUN,

pa3MeLLeHN0 0TX0A0B. MoNNToHbI KOHCMEeKTUPOBaHMe

[/19 3aX0POHEHUs 0TX0A0B. Bbibop

MeTofa yTunmnsaumm

4. CamocToATe/IbHAasA paboTa 06yyatoLLerocst

CcblIKKM Ha
. Yacbl Ha Uacbl Ha
Ne Buabl caMoCTOATENIbHOM paboThl pesynbTaThl
BbIMO/IHEHWE [KOHCY/TbTaLnn
06y4yeHuns
Cemectp: 5
1 |[lMogroToBka K arTecTaymm |1, 2,3,4 |15 |8

. beckos B. C. O6Las xmummnyeckas TeXHONOrus : [y4ebHUK ans By30B, MO XMMUKO-TEXHOMOMMYECKM
Hanpas/ieHWsM NOArOTOBKM 6akKanaBpoB M AUMIOMUPOBaHHbIX cneuunanucTos] / B. C. beckos. - M., 2006. -
452 c. : un. O6pallieHne ¢ onacHbIMK 0TXodamu : yuebHoe nocobue / [B. M. MapuH 1 ap.] ; nog pea. B. M.
apvHa 1 . H. CokonoBoii. - M., 2007. - 219 ¢. OpraHusayus camocToATeIbHOW paboTbl CTY4EHTOB
HoBOCMGMPCKOro rocy4apCTBEHHOI0 TEXHUYECKOr0 YHUBEPCUTETA | METOAMNYECKOE PYKOBOACTBO /
HoBocu6. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. 0. CypHuHal. - HoBocmnbupck, 2016. - 19, [1] c. :
Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

» |CamocToATeNbHO U3yUeHMe TEOPETUHECKOTO 1234 101 15
maTepuana

CTyaeHT usyyaeT TeMbl, NpuBeaeHHbIe B Tabnumue 3.1 : beckos B. C. O6LLast XMMUYecKas TEXHOMOru :
[y4ebHVK fns BY30B, N0 XMMUKO-TEXHO/IOrMYECKUM Hanpas/ieHWsiM NOAr0TOBKM 6aKanaBpos u
AUnNIoMUpoBaHHbIX crieunanmctos] / B. C. beckos. - M., 2006. - 452 c. : un. ObpaLleHme ¢ 0nacHbIMK
oTxofamu : yyebHoe nocobue / [B. M. FapuH 1 ap.] ; nog pea. B. M. FapuHa u I'. H. Cokonosoii. - M.,
2007. - 219 c. OpraHu3aumsi caMocToATeIbHOM paboTbl CTYAEHTOB HOBOCMBUPCKOro rocyAapCTBEHHOMO
TEXHUYECKOro YHMBEPCUTETA : METOAMYECKOe PYKOBOACTBO / HoBOCKG. roc. TexH. YH-T ; [cocT.: tO. B.
Hukutun, T. 0. CypHuHa). - HoBocnbupck, 2016. - 19, [1] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

5. TexHonorusi 0byveHus

[1Ns opraHu3aLymn U KOHTPO/S CaMOCTOSTENbHOI paboThl 06YYatoLLMXCS, a TakXKe NPoBeaeHus
KOHCYNbTaLWiA NPUMEHSIHOTCS MH(OPMALIMOHHO-KOMMYHUKALMOHHbIE TexHonorum (taén. 5.1).

Tabnmua 5.1

[esiTenbHoOCTb VIH(hopMaLOHHO-KOMMYHUKALNOHHbIE TEXHOIOM M

ViH(hopmmpoBaHue e-mail




KOHCynbTMpoBaHue e-mail
KOHTpOb e-mail
Pa3melLeHne y4ebHbIX

teHne y 3BC
maTepuasnon

6. Jlutepatypa

OcHoBHas nMTepaTypa

1. Terensmuu B. B. 3ammra okpyskaroiei cpeapl B He)TerasoBOM KOMILIEKCE | [yueOHoe
nocodue] / B. B. Terenemun, B. A. Azes. - lonronpynnsrid, 2011. - 351 ¢. : w.

2. Kymugees B.K. KomrutekcHOE MCITOIB30BaHHE ChIPhS U OTXOIOB [ DJIEKTPOHHBIN pecypc] :
nepepaboTka TexHoreHHsix oTxon0B. Kype nexuwii / B.K. Kynudees, B.I1. Tapacos, A H.
KpomaueB. — DnekTpoH. TekcToBbIe nanHbie. — M. : U3natensckuii Jlom MUCuC, 2009. — 91 c.
— 978-5-87623-249-6. — Pexum nocryna: http://www.iprbookshop.ru/56062 html

3. Coxomor JI.H. IlepepaboTtka u yTuau3anus He)TeCOmepIKaIIuX OTXONOB [ DIeKTPOHHBIN pecypc]
: moHorpadus / JLHU. Cokonos. — DnekTpoH. TekcToBble nanueie. — M. : Uu¢pa-Unxenepus,
2017. — 160 ¢. — 978-5-9729-0153-1. — Pexum noctyna: http://www.iprbookshop.ru/69003.html

4. barmacapor A.C. DHepro- u pecypcocOeperaroiye TeXHOJOTHH MPOU3BOACTBA CTPOUTETbHBIX
W37eNUi Ha OCHOBE OTXOIOB MPOMBIILIEHHOCTH [ DJIEKTPOHHBIN pecypc| | METOOUYECKHE YKA3aHUS
ISl CAMOCTOSITEIbHOM PaboThI CTYASHTOB, OOYJArOIINXCSl TI0 HAMpaBJieHH O moarotosku 27080.62
CrpoutensctBo. [Ipodune «IIpomeiuienHoe U rpaxnanckoe crpoutenbcteoy / A.C. barmacapos.
— DJeKTpoH. TeKCToBbIe nanHbie. — Yepkecck: CeBepo-KaBkasckas rocynapcTBeHHas
T'YMaHUTApPHO-TeXHoJoruueckas akagemusi, 2013. — 20 ¢. — 2227-8397. — Pexum moctymna:
http://www.iprbookshop.ru/27248 html

5. O6 oTxomax mpou3BoAcTBa U noTpednenns : Menepanbubiii 3akoH PD : ot 24.06.1998 Ne 89-D3
// KorcynbrantlIroc [DaeKTpoHHbINH pecypc| | KOMIBIOTEPHAs! CITPABOYHO-TIPABOBAst CUCTEMA 10
3akoHonaresibctBy Poccuu. — [Poccus], 2010. — Pexxum moctymna:
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=166431. — 3arJ. ¢ 3xpaHa.

JononHnTenbHas nMTepaTypa

1. Y Tunusatust OTXOIOB, COAEPIKALIUX UOHBI TSKEbIX MeTALIOB U HedrenpoaykTst / JI. B.
Cearogckas [u ap.] // DKull: Dxomorust u mpomsiiieHHOCTh Poccuu. - 2009. - Ne 3. - C. 22-25.

2. beckor B. C. Obmas xuMuueckast TEXHOJIOTHUS . [y4eOHUK JisT BY30B, IO
XUMHKO-TEXHOJIOTHUECKUM HAIIPABJIEHHUSIM MOATOTOBKH OaKaIaBpOB U AUTLIOMUPOBAHHBIX
cnenmammuctos] / B. C. Beckos. - M., 2006. - 452 c. : wi.

3. Texuonorus nepepadorku Hegr. Y. 1 : [yueOHOe mocobHe j1st By30B 10 CHEHATBHOCTH
"Xumudeckasi TEXHOJIOTHS TIPUPOIHBIX YHEPTOHOCUTENIEH U YTJIEPOIHBIX MATEPHAIOB"
HampaeyieHus "XUMUYeCcKasi TEXHOJIOT U] OpraHndeckux BemecTs u Torumwmea'] / [O. @. T'naronesa
u ap.] ; mox pen. O. @. I'maroneroii, B. M. Kamyctuna). - M., 2007. - 398, [1] c.

4. PaspaboTka He() TAHBIX U Ia30BBIX MECTOPOKIEHHH | [yueOHOoe rmocobue mist By3os / A. K.
SAradapos u ap.] ; Tromen. roc. Hedreras. yu-t. - Tromens, 2010. - 395 c¢. : wi., rpad., Tabi.. - ABT.
yKa3aHbl Ha 000pOTE THUT. JI..

5. CoBpemeHHbIE METOIBI OYUCTKH TEPPUTOPUH OT HE(PTSHBIX 3arpsi3HEHUNA. Y TUITH3ALHSI OTXOIOB.
Ananmutryeckuii kKoHTposb. [Ipubopsr u obopyaoBanue : marepuansl koH(pepeHmuu. - M., 1996. -
160 c.

6. Cyxommuuosa H. b. Dkos0ro-skoHOMUYECKHE aCMeKThl OXPaHbl MPUPOIHON CPeabl TIPH
CTPOHUTENLCTBE U IKCIUTyaTallui 00BEKTOB He(TerasoBoro komruiekca | [MoHorpadus] / H. b.
CyxommmnHoBa ; HoBouepkacckas roc. MennopatvBHas akan. - Hosouepkacck, 2011. - 157, [1] ¢. :
WL, TAOJI.

NHTepHeT-pecypcsl
1. 3BC HI'TY : http://elibrary.nstu.ru/




2. OBC «M3narensctBo Jlanwy : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

7. MeToaM4ecKoe 1 NporpaMMHoe oGecrneyeHmne

7.1 MeToAMnYeckoe obecrneyeHme

1. OOparenue ¢ ormacHsIMH OTXOHamMu : yueOHoe rmocodue / [B. M. I'apuu u np.] ; mox pex. B. M.
lapuna u I'. H. Coxomnogoii. - M., 2007. - 219 c.

2. OpraHusanus caMOCTOSATENBHON padoThl cTyneHToB HOBOCHOMPCKOro rocy1apcTBEHHOrO
TEXHHUYECKOTO YHUBEPCHUTETA | MeTOanUYeCKoe pykoBoncTso / HoBocu®. roc. TexH. yH-T ; [cocT.: FO.
B. Huxurun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] ¢. : Tabn.. - Pexxum goctyna:
http://elibrary nstu.ru/source?bib_id=vtls000234042

7.2 CneumnanunsvpoBaHHoe nporpaMmMHoe obecrneyeHve
1 Microsoft Windows
2 Microsoft Office

8. MatepnanbHO-TeEXHUYECKOe obecrneyeHume

KoMnboTepHbIii Knacce

Ne HanmeHoBaHWe Ha3HauyeHue

1 |KoMmnbloTepHsblii Knacc (KomnbloTepsl KomnbloTepbl 06beAVHEHBI B I0Ka/bHYIO
06be/JUHEHbI B /TOKA/IbHYH CETb C BbIXOJ0M B |CETb C BbIX0J0M B Internet
Internet )




®enepanbHOE roCyIapCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTET

Kadenpa nrkeHEepHBIX TPOOIIEM SKOJIOTHH

“YTBEPXIAIO”

JIEKAH ®JIA

n.1.H., mpodeccop C.J. Canenko
2 r.

(13

®OH/JI OHEHOYHbBLIX CPE/ICTB

MOJAYJISA "JkoJiorus (B HedTerazoBoii 0Tpac/iu M 3HepreTuke) (MoayJip)'" mo marepuajiam
AUCHHUILIMHBI

JAucuumuimea mo Beidopy acnupanta: OueHka BO3AeHCTBUS IHEPreTH4eCKOM 0TPACIN HA
OKPY7KAIOLLYI0 Cpeay

ObpazosarenbHas nporpamma: 05.06.01 Hayku o 3emie, npoduiis: Jkonorus (B HeTerazoBon

OTpacJIi U IHEPrEeTUKE)

Hosocubupck 2017



1. O0OoOmeHHasi cTPYKTYpa OH/Ia OLIEHOYHBIX CpeacTB MoaYy.1s "'JKosorus (B HegTerazopoi
0TPAC/IM U HepreTuke) (Moay.ab)'" mo MarepuagaM IUCHUIIAHbBI
O06o06mieHHas: CTpyKTypa GoHIa OIECHOYHBIX CPEACTB MO MOAY.II0 ""JKojorus (B HepTerazoBoii

oTpacjM M JHepreruke) (MoayJb)" MO MarepuaJam IMCIHUIINHbBI

JucuunnuHa mo BbeIOOpY

acrimpanTa: OLeHKa BO3AEHCTBHS 3HEPTeTHYECKOH OTPAcid Ha OKPYKAIOLIYI0 Cpely IpHBEIeHa B

Taonuue.
Tabnuua
JTanbl OLEHKH KOMIIeTeH i
o Hoka3aTenn MeponpusTas
c¢(hopMHPOBAHHOCTH
dopmupyemMble " TEeKyLero
pMupy KOMIIeTeHUM i Tembl IIpomexyTouHas
KOMIIeTeHIUH KOHTPOJIs
(3HaHMS, YMEeHUs, (KypcoBoii arrecranust
HABBIKH) npoext, PT3(P) u (3K3ameH, 3a4eT)
9
ap.)
[IK.1.B crocobHOCTS |31. IMETH IlepBuuHbIE 1 BTOPUYHBIE 3ager, Bompocs! 1-5

OCYILECTBIISTH B
o011IeM BHUIE OIICHKY
BO3JEUCTBUA
00BEKTOB
JSHEpPreTUUECKON 1
HedTera3oBoit
oTpaciu Ha
OKPYKaroLIyI0 Cpeny

HpPEeJCTaBICHUE O
NPUHIHUIIE paOOTHI,
YCTpOKCTBE
OCHOBHBIX arperaToB
U T€HEepaIbHBIX
IUTaHaX TETJIOBBIX U
EKTPUIECKUX
CTaHIUH,
HCTIONB3YIOIINX
BO300HOBIISIEMBIC
HEBO300HOBJISICMbIC
UCTOYHUKHU 3HEPTUH

METO/Ibl CHUKEHUS BPETHOTO
BO3JICHCTBUS YHEPIETUYECKUX
00BEKTOB Ha OKPYKAIOIIYIO
cpeay YCTpOMCTBO U MPUHLUII
JIEHCTBUS JHEPTETUYECKUX
CTaHIMH UCIIOJIB3YIOLIUX
BO300HOBIISIEMBIE
HEBO300HOBIIIEMblE HCTOUHUKU
SHEepPrun

[IK.1.B

35. UMETh
Mpe/ICTaBICHUE O
CTPYKTYpE€ CUCTEMBI
sHepretuku Poccun,
o mpobaemax u
MEPCTIEKTHBAX
Pa3BUTHS TOILTUBHO-
SHEPTETHYECKOTO
koMiiekca Poccuu u
Mupa

OCHOBEI CO3aaHHUA
9KOJIOTHYECKH YHACTOMU
OHEPICTUKHU 9HepreT1/II<a Kak
cCucremMa

3ageT, Bompocs 6-9

I[IK.1.B

36. UIMETH
npecTaBIeHUE 00
OCHOBHBIX
HOPMATHBHBIX
JIOKyMEHTaX,
KOHTPOJIMPYIOIIUX
BIIMAHNE 00BLEKTOB
SHEPreTHKHU Ha
OKPYXKAIOIIYIO
MIPUPOJHYIO CPeNy U
3I0pOBbE HACEJICHUS

Bo3szneiictBie 00bEKTOB
SHEPTeTUKU Ha OKPYKAIOIIYIO

cpeny

3auer, Bompocsr 10-13

I[IK.1.B

38. 3HATh UCTOYHUKHU
o0pa3oBaHUs U
XapaKTEPUCTUKU
BBIOPOCOB B
aTMocdepy u
cOpPOCOB CTOYHBIX
BOJI 3JIEKTPOCTAHIINI

BosneiictBue 00bEKTOB
SHEPIreTUKU Ha OKPYKAIOIIYIO

cpeny

3ayer, Bompocs! 14-16

IIK.1.B

310. umeTh
MpeICTaBICHHIE O
CBOMCTBaX OCHOBHBIX
OTXOJOB TOILIMBHO-

BosgeiictBie 00bEKTOB
SHEPIeTUKH Ha OKPYIKAIOIIYIO
cpeny

3auger, Bompocsr 17-20




IHEPreTHICCKOrO
KOMILIEKCa U UX
TOKCHYECKOM
BIIMSIHUM Ha
OKPY’KafoLIyIo Cpeny
1 4eloBeKa

2. MeToaMKa OLEHKH 3TANI0B ()OPMHPOBAHHUSI KOMIIETEHI[HIl B paMKax MoayJis '"JKoJiorus (B
He(TEerazoBoi OTpac/iu M IHepreTuke) (MoayJib)'" 1Mo MaTepuagam IUCHUIINHBI.

[Ipomexxyrounast arrectauus 1Mo MoayJaio ''Jkosaorusi (B HepTerazoBoil 0TpacjM M IHEPreTHKE)
(Moayab)" mo mMarepuajJaM IMCUMILUIMHBI MPOBOAUTCS B 4 ceMecTpe - B opMe 3auera, KOTOPBIH
HaTpaBJieH Ha olleHKY chopmupoBanHocTr komrereHmit [1K.1.B.

OO01mue paBmIa BRICTABJICHHS OLICHKH 110 TUCIUILIAHE OMPEACIISIOTCS 0AJUThHO-PEUTHHTOBON CUCTEMOH,
npuUBeIeHHON B paboueil mporpamme monyns "Okomorus (B HedTerazoBoil OTpaciud U IHEPrETHKE)
(Moy1np)" o MaTtepuazaM JUCIUTIINHBI.

Ha ocHoBaHuM npHUBeNEHHBIX Jajiee KPUTEPUEB MOXKHO CJieNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
xomnetreHuuu [1K.1.B, 3a koTopble 0TBEUaeT NMCUUIUIMHA, HA PA3HBIX YPOBHSX.

O0umas xapakTepuCTUKA YPOBHEH OCBOCHHUSI KOMIIeTEHIHI.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHU,
TEOPETUYECKOE COJEPKAHNE Kypca OCBOCHO YaCTUYHO, IIPOOENbl MOI'YT HOCUTh CYILIECTBEHHBIN Xapakrep,
HEOOXOAMMBIE PAKTUIECKHAE HABBIKA PAOOTHI C OCBOCHHBIM MaTepHajioM c(hopMHpOBaHBI HE JOCTATOYHO,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMON OOydeHUs y4yeOHbIX 3aJaHM HE BBIOJIHEHbI WU
BBITIOJIHEHBI C CYIIECTBEHHBIMU OLIUOKaMHU.

IloporoBblii. YpoBeHb BBINIOJIHEHUS PAaOOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUi,
TEOPETHUYECKOE COZIEPKAHNE Kypca OCBOEHO YaCTUYHO, HO IIPOOEIbI HE HOCAT CYIECTBEHHOIO Xapakrepa,
HEO0XO/IMMBIE MPAKTUYECKUE HAaBBIKK pabOThl C OCBOEHHBIM MaTEpHalOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMPOrpaMMoi 0OydeHus y4eOHBIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BU/IbI 33JTaHUI BBIITOJIHEHBI C OLIMOKaMHU.

BazoBblii. YpoBeHb BBINOJHEHHS] pabOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHUYECKOE
COJIEpKaHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpOoOenoB, HEKOTOPbIE MPAKTHUYECKHE HAaBBIKU PaOOTHI C
OCBOCHHBIM MaTepuanoM cHOpMUPOBaHbl HEJOCTATOYHO, BCE MPENYCMOTPEHHBIE MPOrpaMMoi 00yueHUs
yueOHbIEe 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIIOM 0ajyIoB, HEKOTOPbIE U3 BBIMOJIHEHHBIX 33JaHU, BO3SMOXHO, COJIEPKaT OLINOKH.

IIpoaBuHYTHI. YpOBEHb BBINOJHEHUS paOOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHUe
Kypca OCBOEHO IMOJIHOCTHIO, 0€3 MpoOesnoB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MatepuasioM CcGOPMHUPOBAHBI, BCE TMPEAYCMOTPEHHBIE MPOTpaMMOl OOydeHHs ydeOHBbIe 3aJTaHus
BBINTOJIHEHBI, KAYECTBO WX BBIITOJHEHHSI OIICHEHO YHCIIOM 0aiyioB, OJM3KUM K MaKCHMAaJIbHOMY.



denepalibHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa nnxkeHepHbIX TPOOIIEM SKOJIOTHH

IHacnopr 3a4era

o Moyitro "Dkonorus (B HeTerazoBol O0Tpaciv U dHEPreTuKe) (MOayJb)" Mo MaTepuanam
JUCLUILINHBI «/{ucuuiiHa 1o Beioopy acnupanTta: OLeHKa BO3EHCTBUS S3HEPTeTUYECKON
OTpacId Ha OKPY>KAIOIIYIO Cpey», 4 ceMecTp

1. Meroauka oLeHKH

3auer mpoBoAMTCS B YCTHOM (popme, mo Owneram. buser ¢opmupyercs mo ciemyromemy
NpaBHITY: TIEPBBIA BOIIPOC BBIOMpAeTcs U3 Auarna3zoHa BonpocoB 1-10, BTopoit Bonpoc U3 auarazoHa
BorpocoB 11-20 (crmcok BOpocoB MpUBEJIeH HIDKE). B X071e 3auera rnpero1aBare)ib BIPaBe 3a/1aBaTh
CTYJICHTY JIOTIOJTHUTEIIbHBIC BOIIPOCKI U3 00I1Iero nepedHs (11. 4).

®opma OmiIeTa 1JId 3a4era

HOBOCHBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
QakynbreT OJIA

Buaer Ne
K 3a4eTy 1o JucHUILInHE «JlucuuminHa no Beioopy acnupanTa: OneHka Bo3AeiCTBUS
SHEPreTHUECKON OTpaciy Ha OKPYXKAIOUIYIO CPEAY»

1. CrpykTypa SHEpreTUKU Kak cucTeMbl. TOMIMBHAS MOIUTHKA
2. IlyTh cHMXKEHUS BPEHOTO BO3/IEHCTBHSI SHEPI€TUKU Ha OKPYKAIOLIYIO CPEAy.

YT1Bepxnaaro: 3aB. kadenpoit UT1D B.B. Jlapuukun
(oamnuce)

(mara)

2. Kpurepun ouenku

e OtBeT Ha OWJIET [T 3a4eTa CUNTACTCS HEYA0BJIE€TBOPUTEIbHBIM, €CJTH CTYJICHT IPH OTBETE Ha
BOMPOCHI HE JaeT OMNpeAeNCHHN OCHOBHBIX IMOHSTHI, HE CIMOCOOEH IOKa3aTh MPHYUHHO-
CJIEZICTBEHHEBIE CBS3U SIBJIEHUI olieHKa cocTasisier 0-49 6annos.

e OrtBeT Ha OWJIET [T 3aUeTa 3aCYUTHIBACTCS HA MOPOrOBOM YPOBHE, €CITU CTY/ICHT IIPU OTBETE HA
BONPOCHI JAET OMNpPEIEICHNE OCHOBHBIX MOHATUN, MOXKET MOKa3aTh MPUYUHHO-CIIEICTBEHHbIE
CBSI3M SIBJIEHHH, onieHKa cocrasisieT 50-72 bannos.

e OrtBer Ha OWIeT IyIs 3a4eTa 3aCUUTHIBACTCS HAa G230BOM YPOBHE, €CJIHM CTYJEHT MPHU OTBETE Ha
BOMPOCHl (DOPMYITHPYET OCHOBHBIE TOHSTHUS, 3aKOHBI, Ja€T XapaKTEPHUCTUKY IMPOIIECCOB,



SBJICHUW, TPOBOAMT AaHAJIU3 TMPUYMH, YCIOBUH, MOXKET MPEJCTaBUTh KAueCTBEHHBIC
XapaKTEPUCTUKH MPOIIECCOB OIIEHKA cocTaBiseT /3-86 b6annos.

e OtBer Ha OWJIET JUTA 3a4€Ta 3aCUUTHIBACTCS HA MPOABUHYTOM YPOBHE, €CITH CTY/ICHT IIPU OTBETE
Ha BONPOCHI MPOBOJIUT CPAaBHUTEIIBHBIA aHAIN3 MOAX0J0B, IPOBOAUT KOMIUICKCHBIN aHAJIH3,
BBIABIISICT  MPOOJEMBbI, TMpeularaeT MEXaHW3MBbl PEILIeHHs, CIIOCOOEH TpEICTaBHUTh
KOJIMYECTBCHHBIC XapPAKTEPUCTUKU OIPEICIICHHBIX MPOIECCOB, MPUBOIUT KOHKPETHBIC
pUMEpHI U3 TIPAKTUKH, olleHKa coctaBisteT 87-100 6anios.

3. Ilkaja oneHKu
3ader cuMTaeTCs CIAHHBIM, €CIIM CyMMa OaJlIOB 1O BCEM 3a/IaHMSIM OWIIETa OCTaBJISICT HE MCHEE
50 6ayoB (13 100 BO3MOYKHBIX ).

B o01weii onieHKe o AMCHUIIIMHE OAJLIbI 32 3aUE€T YUYUTHIBAIOTCSI B COOTBETCTBUM C [TpaBUIIaMU
0aJIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMme JUCIUIUINHEI.

4. Bompocsl K 3aueTy no AucuuinHe «/luciumiuna no BeiOopy acnupanTa: OueHka
BO3/ICUCTBUS SHEPTETUYECKON OTPACIIM HA OKPYKAIOIIYIO CPEIy»

CrpyKTypa 3HEpreTUKH Kak cucTeMbl. TOoIuIMBHAsI OJIUTHKA

Crparerust pa3BUTHS SHEPTETUKH

[Ipobiembl 1 niepcrieKTUBLI SHEpreTuku Poccun

TormBHO-3HEpreTHUecKe KOMIUIEKCHL. VX BO3A€HCTBIE Ha OKPYKAIOLIYIO CpeLy

DKOJIOrM4eCcKHe MOKA3aTeM Pa3IMuHbIX OPraHUYECKUX TOILIMB.

Mecto yroiabHOro TOIUTMBA B 3KOJIOTMYECKOM PAIY.

KauecTBeHHbIE XapaKTEPUCTUKU YTOJIBHOIO TOIUIMBA U UX BiIMsHUE Ha padoty TOC

OKOJIOTUYECKHE XapaKTEPUCTUKU BIMSHUE HAa YpPOBEHb 3arps3HEHUN U PadoTy

TerioMexannyeckoro ooopyznosanust TOC

9. BoszelicTBrE SHEPTETUICCKUX OOBEKTOB Ha OKPYKAOIIYIO CPEIy

10. Ouenka Bo3zaeiicTBust Ha okpyxatontyto cpery (OBOC) mpoekTHpyeMoro sHepreTH4ecKoro
o0bekTa

11. IlyTu cHUKEHHUS BPEJHOTO BO3AEHCTBUSI SHEPIeTUKU Ha OKPYXKAIOLIYIO Cpeay.

12. CoBpeMeHHBIE TEXHOJIOTHH OYMCTKH JBIMOBBIX Ta30B.

13. TlepcnieKTUBHBIE TEXHOJIOTUH NOBBIIEHHS 3()(HEKTUBHOCTH OUMCTKH 3albUICHHBIX TA30B

14. VcTouHuKy 1 XapakTepUCTUKU CTOYHBIX BoJ TOC

15. MeTozb! ¥ TEXHOJIOTMH OYUCTKH CTOUHBIX Bog TOC

16. Ilytu cHmxennst o0bema cOpocHbIX Bog TOC

17. ba3oBble HOpMaTUBHBIE MaTEPUAIIBI IO PACUETY 3arPS3HSIONINX BEIIECTB

18. Meroauka pacdera ormiatsl 3a BBIOpOckl U cOpockl 0T TOC M TOMIMBO HCHONB3YIOMINAX
YCTaHOBOK

19. DKONIOTMYECKH YUCTBIE TEXHOJIOTHU BHIPAOOTKH TETUIOBOM U ANIEKTPHUYECKON SHEPTHH.

20. IIpoekTsl yrompHbIX 3KoJormdecku uyucTeix TOC mporpammbsl Poccum «Qkomorndecku

YHCTast SHEPreTUKa»

CONoO O~ WNE
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1. O0OoOmeHHasi cTPYKTYpa OH/Ia OLIEHOYHBIX CpeacTB MoaYy.1s "'JKosorus (B HegTerazopoi
0TPAC/IM U SHepreTuke) (Moay.Jas)" mo MarepuajaM TUCHUILIHHBI

O06o06mieHHas: CTpyKTypa GoHIa OIECHOYHBIX CPEACTB MO MOAY.II0 ""JKojorus (B HepTerazoBoii
oTpacjM M JHepreruke) (MoayJb)" MO MarepuaJam IMCIHUIINHbBI

JucuunnuHa mo BbeIOOpY

acripanTa: TexHOJIOrnM yTHIIN3aluu 0TX010B HepTera3oBoii oTpaciu npuseaeHa B Tabmuie.

Tabnuna

IToxa3zaTenun

ITanbl OLEHKH KOMIETEeH NI

y4acTBOBAThH B

MpCACTaBJICHUC O

yYTUiIn3alguu TBEPAbIX OTXOJ0B.

® Meponpusitust
c¢(hOpMHPOBAHHOCTH
dopmupyemblie u TeKylero
PMHDY KOMIIeTeHI Ui Tembl IIpomeskyTounas
KOMIIeTeHIuH KOHTPOJIS
(3HAHHS, yMEHHs, (kypcoBoii aTTecranus
JK3aMeH, 3a4eT
HABLIKH) npoexr, Pr3P)n | ¢ > 3aer)
Ap-.)
IIK.3.B roroBHOCTE |31. UMETH CoBpeMeHHbIE METOABI Ok3ameH, Bonpock! 1-5

HaIpaBJICHUS
(hopmupoBaHus
0€30TXOIHOM 1
MaJ0OTXOJHOM
TEXHOJIOTHH Ha
00BEKTAX
HedTerazoBoit
oTpaciu u
JSHEPTETUKU

3arpsa3HeHus atMochepsl.
Yrunuzays ra3000pa3HbIX
otx0110B COBpEMEHHBIE METOIbI
OYHCTKH CTOYHBIX BOJ U
YTWIN3AIMN HeTECOAePIKaIIUX
01x0,10B COBpEMEHHBIE METOIbI
YTWIIN3AIMU TBEPIBIX OTXOJIOB.
TpeboBanus k
TPAaHCIIOPTHPOBAHHUIO U
Pa3MEIIEeHHIO OTXOIOB.

paspaboTke cucTeme TpeboBanus x
3KOJIOTHYECKU rOCY/IapCTBEHHOTO | TPaHCHOPTUPOBAHUIO U
0e30MmacHbBIX peryIupoBaHus B Pa3MEIIeHIIO OTXOIOB.
TEXHOJIOTHIA obmacty yrunmm3anmu |[TomuroHs! s 3aX0poHeHUS
oOpamieHus ¢ U XpaHCHUS 0TX010B. Br16op MeToma
OTXOIaMHU MPOM3BOJICTBCHHBIX | yTHIM3AIHN
SHEPTeTUKHU U OTXOZIOB
HedTera3zoBoit
oTpaciu
[1IK.3.B 33. UMETh HcTOYHMKH U COCTaB BRIOPOCOB DK3aMeH, BOIIPOCHI 6-
mpencTaBieHue 00  |3arpsA3HSAIONINX BEIIECTB B 10
MCTOYHHKAX aTrMocgepy 1pH pa3paboTke 1
o0pa3oBaHUs U 9KCILUTyaTaliy He(hTera3oBbIX
cocTaBe MECTOPOXKJICHUN
ra3zoo0pa3HbIX, Knaccudukaiusi, coctas u
JKUJIKUX W TBEPABIX |CBOICTBA TBEPABIX OTXOMIOB,
OTXOJIOB o0Opasyromuxcs mpu pa3padboTke
00pa3yIoMUXCs IPH |1 SKCIDTyaTallnu He()Tera3oBhIX
pa3paboTke u MECTOPOXKICHUN
IKCILTyaTalui XapaKTepHUCTHKA KUAKIX
He(TerasoBbIX OTXOZOB, 00Pa3yIOIIUXCS IPU
MECTOPOXKICHUH pa3paboTKe U IKCIUTyaTaluu
HeTEra30BbIX MECTOPOXKIECHUI
[IK.3.B 34. 3HaTH MeTo1bl CHUXEHUS Dx3ameH, Borpocs! 11-
COBPEMEHHBIE 3arpsa3HeHus atMmochepsl. 15
METOJIbl YTHIM3AMK | Y THiIM3anus razo00pa3HbIx
ra3000pa3HbIX, 01x0110B COBpeMEHHbIE METO/IbI
JKUJIKUX M TBEPABIX |OYHCTKH CTOYHBIX BOJ U
OTXOJIOB, YTWIN3aIHN He(TECOAepIKaIuX
obpazyromuxcst ipu  (0Tx0,10B COBpeMEHHbIE METOTbI
pa3paboTke n YTWIIN3AIMN TBEPIBIX OTXOJIOB.
JKCILTyaTalul TpeboBanus k
HedTera3zoBbIX TPAHCHIOPTUPOBAHUIO U
MECTOPOXKICHUH pa3MeIeHnI0 OTX0/I0B.
[ToauroHs! Jyist 3aXOPOHEHUsI
oTXx0110B. Be1Oop MeTonna
YTHIIN3ALNT
TIK.3.B 36. 3HaTh OCHOBHBIE | METOAbI CHHKEHUS Dk3aMeH, BOpoch 16-

19




[TomuroHs! I 3aXOPOHCHUS
oTX0110B. BeiOop MeToma
YTHIH3AIAN

2. Meroauka oneHku 3TanoB GopMUPOBaHNS KOMIIETEHUMH B paMKax MoayJs '"JIkosorus (B
He()TerazoBoii 0Tpac/ii U FHepreTuKe) (MoOayJb)" MO0 MaTepuaaam JUCHHUILINHBI.

[IpomexxyTouHasi arrecranusi o MoayJar '"IJkojorusi (B HedTerazoBoil OTpaciid M JHEpPreTuKe)
(MoayJib)"' Mo MaTepuajaM JMCHUIJIMHBI IPOBOIUTCS B 5 ceMecTpe - B (opMe dK3aMeHa, KOTOPBIH
HaIlpaBJjieH Ha OLIEHKY copMupoBaHHOCTH KomrieTeHnmit [1K.3.B.

OO01mue mpaBmIa BHICTABJICHHS OLICHKH 110 TUCIUILIMHE OMPEACIIIOTCS 0allIbHO-PEUTHHTOBON CUCTEMOH,
MPUBEJEHHON B pabodeil mporpamme Moayis "Dkonorus (B HedTerazoBod OTpaciii M JHEPIEeTHUKE)
(Momy1nb)" O MatepuagaM JUCIUTIINHBI.

Ha ocHoBaHuM npHUBeNEHHBIX Jajiee KPUTEPUEB MOXKHO CJieNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
xomnereHuuu [1K.3.B, 3a koTopble 0TBEUaeT IMCUUIUIMHA, HA PA3HBIX YPOBHSX.

O0umas xapakTepuCTUKA YPOBHEH OCBOCHHUSI KOMIIeTEHIHI.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHU,
TEOPETUYECKOE COJEPKAHNE Kypca OCBOCHO YaCTUYHO, IIPOOENbl MOI'YT HOCUTbH CYILIECTBEHHBIH Xapakrep,
HEOOXOAMMBIE TIPAKTUIECKHE HABBIKH PA0OTHI C OCBOCHHBIM MaTepHajioM c(hopMHpOBaHBI HE JOCTATOYHO,
OOJBIIMHCTBO MPENLYCMOTPEHHBIX IPOrpaMMON OOydeHHUs y4yeOHbIX 3aJaHMil HE BBIOJIHEHbI WIN
BBITIOJIHEHBI C CYIIECTBEHHBIMU OLIUOKaMHU.

IloporoBblii. YpoBeHb BBIIOJIHEHUS PAaOOT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJIEpKAHNE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOTO XapaKTepa,
HEO0XO/IMMBIE MPAKTUYECKUE HAaBBIKU pabOThl C OCBOEHHBIM MaTEpHalOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMPOrpaMMoi 0OydeHus y4eOHBIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BU/IbI 33JTaHUH BBIIIOJIHEHBI C OIINOKaMHU.

BazoBblii. YpoBeHb BBINOJHEHHS] pabOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHUYECKOE
COJIEpKaHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpOoOenoB, HEKOTOPbIE NMPAKTHUYECKHUE HAaBBIKU PAOOTHI C
OCBOCHHBIM MaTepuanoM c(HOpMUPOBaHbl HEJOCTATOYHO, BCE MPENYCMOTPEHHBIE MPOrpaMMoi 0OyueHUs
yueOHbIE€ 3aJ]aHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIIOM 0ayIoB, HEKOTOPHIE U3 BBIOJIHEHHBIX 33JaHHH, BO3MOXKHO, COJAEPKAT OIMIMOKH.

IIpoaBuHYTHI. YPOBEHb BBIOJHEHUSI pabOT OTBEYAET BCEM TPEOOBAHUSIM, TEOPETHUECKOE CO/EpKaHHUe
Kypca OCBOEHO IOJIHOCTHIO, 0€3 MpoOesoB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MatepuasioM CcGHOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTpaMMON OOydeHUss ydeOHBbIC 3aJTaHus
BBITTOJIHEHBI, KAYECTBO WX BBIITOJHEHHSI OIICHEHO YHCIIOM 0aiioB, OJM3KHM K MaKCUMAIIbHOMY.
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OTXOIaMHU MPOM3BOJICTBCHHBIX | yTHIM3AIHN
SHEPTeTUKHU U OTXOZIOB
HedTera3zoBoit
oTpaciu
[1IK.3.B 33. UMETh HcTOYHMKH U COCTaB BRIOPOCOB DK3aMeH, BOIIPOCHI 6-
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o0pa3oBaHUs U 9KCILUTyaTaliy He(hTera3oBbIX
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ra3zoo0pa3HbIX, Knaccudukaiusi, coctas u
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OTXOJIOB o0Opasyromuxcs mpu pa3padboTke
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[TomuroHs! I 3aXOPOHCHUS
oTX0110B. BeiOop MeToma
YTHIH3AIAN
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denepalibHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa nnxkeHepHbIX TPOOIIEM HKOJIOTHH

HacnopT IK3aMCHa

o Moyitro "Dkonorus (B HeTerazoBol O0Tpaciv U dHEPreTuKe) (MOayJb)" Mo MaTepuanam
JTUCIUIUTMHBI «/{MCIUIIIIHA 110 BBIOOPY acnupanTa: TeXHOIOTHH YTHIU3alUN OTX0JI0B
He(dTerazoBol OTpacin», 5 ceMecTp

1. Meroauka oLeHKH

DK3aMeH NpoBOJUTCA B yCTHOU (hopme, o Ouneram. buser ¢popmupyercst o cnemyromemy
IpaBUITYy. MEPBBI BOIIPOC BBIOMpAETCS M3 AMana3oHa BONPOCOB 1-9, BTOpoOil BOIpoc U3 JuanasoHa
BorpocoB 10-19 (crmcok BompocoB mpuBeneH Hibke). B Xxone sk3ameHa mpenojaBaTelb BIpPaBe
3a/1aBaTh CTY/ICHTY JIOTIOJHUTEIBHBIE BOIIPOCKHI M3 O0IIEro rnepedss (1. 4).

dopma 3K3aMEeHALMOHHOI0 O1JIeTa

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWUM YHUBEPCUTET
QakynbreT OJIA

Buaer Ne
K 9K3aMEHY 110 TUCHUIUIMHE «/lucuumninHa no BeIOOpY acnupanTta: TeXHOIOrnu yTUianu3auuu
OTXOJIOB HE)TEra30BOI OTPaCIIH»

1. Knnaccuduxkaiys 0Txoa0B 00pa3yromuxcs Ipu pa3paboTke HePTEra3oBbIX MECTOPOXKIEHUHN U UX
COCTaB.
2. Kputepun BEIOOp METO/Ia YTHIIM3AIMHU OTXO/I0B He(hTEra30100bIuH.

YTBepxkaato: 3aB. kadenpoit U119 B.B. Jlapnukun
(TmomMCh)

(mara)

2. Kpurepun ouenku

e OTBeT Ha 3K3aMCHAIIMOHHBIA OMJIET CYMTACTCS HEYJAOBJIETBOPUTEIbHBIM, €CITH CTYIACHT IPH
OTBET€ Ha BOIPOCHI HE JAeT OMpEAEICHHI OCHOBHBIX IOHATHH, HE CIIOCOOEH IMOKa3aTh
MPUYUHHO-CJIEICTBEHHBIEC CBSA3U SIBICHUI OlleHKa cocTaBisieT 0-49 6annos.

e OTBeT Ha YK3aMEHAITHOHHBIN OMIIET 3aCYUTHIBACTCS HA MOPOTOBOM YPOBHE, €CIM CTYACHT MPH
OTBETE€ Ha BOIMPOCHI JACT OMpPEIEICHHE OCHOBHBIX MOHSITHH, MOXET IMOKa3aTh MPHYHHHO-
CIIEICTBEHHEIE CBSI3H ABJIECHHH, olleHKa cocTaBisieT 50-72 6annos.

e OtBeT Ha DK3aMCHAIIMOHHBIN OMJIET 3aCUMTHIBACTCS Ha 0A30BOM YPOBHE, €CIIM CTYAEHT pHU
OTBET€ Ha BOMPOCHI (OPMYIHPYET OCHOBHBIC IOHSATHS, 3aKOHBI, JAeT XapaKTEPUCTHUKY
MIPOIIECCOB, SIBJICHUI, POBOJAMT aHAJIN3 TIPUYMH, YCIOBUH, MOXKET MPEICTABUTh KAUeCTBCHHBIC



XapaKTEPUCTHKH MPOLIECCOB OLIeHKa cocTaBisieT /3-86 bannos.

e OTBeT Ha SK3aMCHAIMOHHBIA OWJIET 3aCUMTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIH CTYICHT
IPY OTBETE Ha BOIIPOCHI IIPOBOIUT CPABHUTEIBLHBII aHAIN3 [TOIX0/I0B, IPOBOIUT KOMIUICKCHBIN
aHaJM3, BBIABISICT IMPOOJIEMBI, MpeajaracT MEXaHU3Mbl PEIICHHs, CIOCOOEH TNpEeICTaBUTh
KOJIMYECTBCHHBIE XApPAKTEPUCTUKU OIPEICNICHHBIX MPOIECCOB, MPUBOIUT KOHKPETHBIC
MIPUMEPBI U3 TIPAKTUKH, olleHKa coctaBisieT 87-100 6annos.

3. IlIkana oneHKH

B 00mieit orieHke Mo JUCIHUIUIMHE 3K3aMEHAIMOHHbBIC OAJlTbl YYUTHIBAIOTCS B COOTBETCTBHH C
npaBuUjaMu  OaJUIBHO-PEHTUHTOBOM  CHCTEMBI, MPUBEICHHBIMH B pabodeil mporpamme
MUCLIHAIIINHEL.

4. Bomnpocsl K 3K3aMeHy 10 JHCHMILINHE «/liciuIuiiHa 1Mo BEIOOPY aclupaHTa:
TexHonOrMM yTUIM3alKu OTX0A0B He(Tera3oBoil orpacin»
1. Knaccudukanus 0Txon0B 00pa3yromuxcs py pa3padoTke He(hTera3oBbIX MECTOPOXKACHUM U MX
COCTaB.
2. OCHOBBI 3aKOHOJIATEIILCTBA B 00IACTH OOPAIIEHHS C OTTACHBIMH OTXOIaMH.
3. OnacHsle cBoiicTBa 0TX0/10B. Kitacchl onacHocTr 0TX00B. [TacnopTusarys oTX0A0B.
4. DKCIIepUMEHTAIBHBIA M PACUETHBIE METOJIBI OTHECEHHS OTXOIOB K KJIACCy OIACHOCTH.
5. Knaccugukanus Hedreconepkammx TBEPAbIX OTXOI0B.
6. Xapakrepucruka HedrenutamoB. OCHOBHbIE METO/IbI IEPEPAOOTKH HE(TEIIAMOB.
7. NadopmanmonHoe 00eCedeHre IeSITEIbHOCTH IO OOPAIISHHUIO C OITACHBIMHU OTXOIaMHU.
8. TpeGoBaHus K TPaHCHOPTUPOBAHUIO U pa3MEILEHHUIO He(TeCOAEpKALUX OTXO/IOB.
9. YCTpoiCTBO MOJUTOHOB 15 3aXOPOHEHUS OTXO/I0B.
10. Kpurepun BbIOOp METO/Ia YTHWIIM3ALUH OTXOJI0B HE(PTEra30100bIuH.
11. 3anmra Bo3myniHOrO OacceiiHa OT 3arpsA3HEHHA TIPH Pa3pad0TKe U SKCIUTyaTall He(hTera30BbIX
MECTOPOXKICHH.
12. Ilopsinok XpaHeHUs! yriieBOJOPOIOB.
13. dakenbHOE XO34HCTBO HE(hTE- U ra3onepepadaThIBAOIIMX KOMIUIEKCOB U ITyTH CHHKEHUS
BBIOPOCOB YIJIEBOIOPOJIOB Ha (haKel.
14. Cxuranue oTxof0B He(Te- 1 Ta30100b14YH. JJHOKCHHBIL.
15. TIuponn3 u TEpPMONU3 OTXOJIOB.
16. MeToibl KOHTPOJIS 32 COCTOSTHUEM OKPYXKAIOIIEH Cpe/ibl Ha TEXHOJIOTMYECKUX YCTAHOBKaX.
17. Metop! aHanu3a aTMOC(EpPHBIX 3arpsi3HEHUI.
18. KoHTposs conepskaHust BpeAHBIX IPUMeEcel B CTOYHBIX BOJIAX.
19. Cxema ananmza BpeIHBIX PUMECEH B CTOYHBIX BO/IAX.
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1. O0OoOmeHHasi cTPYKTYpa OH/Ia OLIEHOYHBIX CpeacTB MoaYy.1s "'JKosorus (B HegTerazopoi

0TPAC/IM U SHepreTuke) (Moay.Jas)" mo MarepuajaM TUCHUILIHHBI

O06o06mieHHas: CTpyKTypa GoHIa OIECHOYHBIX CPEACTB MO MOAY.II0 ""JKojorus (B HepTerazoBoii

oTpacjM M JHepreruke) (MoayJb)" MO MarepuaJam IMCIHUIINHbBI

JucuunnuHa mo BbeIOOpY

acrMpanTa: JKOJIOTHYECKH Oe30IacHbIe TEXHOJIOTUH ISl He(hTera3oBoil oTpaciu npuseneHa B Tabmmuie.

Tabnuna

ITanbl OLEHKH KOMIETEeH NI

o IToxa3zaTenn Meponpusitus
chopMHpoOBaHHOCTH
®opmupyemble Terymero I
i OMEKYTOYHAS
KOMIIeTeHIHii Tembl KOHTPOJIst P Y
KOMITETEHITH (3HAHHUS, YMEHHSA i aTrecraiud
)Y ’ (xypcosoii (3K3aMeH, 3a4eT)
HaBBIKH) npoekt, PI'3(P) n ’
Ap-)

TIK.1.B crmocobHOCTE
OCYILIECTBIISTH B
o0111eM BHJIE OILIEHKY
BO3JICHCTBUS
00BEKTOB
JHEPreTUIECKON U
HedTera3zoBoit
OTpaciii Ha
OKPYXAIOUIYIO CPEIy

32. 3HaThb OCHOBHEBIE
TEXHOJIOTHYECKHE
CBOMCTBA HEPTH U
HedTenpoayKToB

OO61iue cBeacHUSI O
TEXHOJIOTHSIX U MaTepuaax,
UCIIONIb3YEMBIX B HE()TEra3oBoi
oTpaciu

3ayer, Borpock! 1-4

[IK.1.B

33. 3HAaTh TEXHOJOTHH
HPOLIECCOB
NEPBUYHOMN
nepepabOTKH HeQTH
W ra3oB

Teoperuyeckas OCHOBA H
TEXHOJIOTHH IIPOIIECCOB
MIepBUYHOM NepepaboTku HePTH
U ra3oB

3auer, Bompockr 5-10

obpa3oBaHUs U
XapaKTEePUCTHKH
BBIOPOCOB B
atMocdepy u
cOpPOCOB CTOYHBIX
BOJI Ha 00BEKTAX
HedTera3zoBoit
oTpaciu

OKpY’Karollei cpeibl Ha
MIPEATIPUATHIX HEPTETa30BOH
OTPaCIIA U UX XapaKTEPUCTHKHU

IIK.1.B 34. UMeTh OOmue cBeieHHs O 3auert, Bonpocs! 11-15
NPeJ/ICTaBICHUE O TEXHOJIOTHSIX U MaTepuaax,
TEXHOJIOTHSIX U UCIIOJIb3YEMBIX B HE(TEra3oBoi
000pyIOBaHUH otpaciu O0mue cBeaeHus 00
TEPMHYECKUX anmnapaTypHOM o(pOpMIICHHH
MPOLIECCOB TIPOLIECCOB
nepepadoTKu HedTerazonepepadboTKu
He(TIHOTO CBHIPbS TeopeTrndeckast ocHOBa,
TEXHOJIOTHH ¥ 000pyAOBaHUE
TEPMHUYECKUX IPOLIECCOB
nepepabOTKH HEPTSIHOTO CHIPbsI
[IK.1.B 37. UMeTh HlcToYHMKH 3arpsA3HEHUS 3ayer, Bompocsl 16-20
npejcTaBiIeHue 00  |OKpy»Xkarouiel cpe/ipl Ha
OCHOBHBIX npennpusITusIX Herera3oBon
HOPMaTHBHBIX OTPAaCIIU U UX XapaKTEPUCTUKU
JIOKyMEHTaX,
KOHTPOJIMPYIOIINX
BIIMSTHUE OOBEKTOB
HedTeraszoBoit
0Tpaciv Ha
OKPYKaIOIIyI0
NPUPOJHYIO CPEay U
3]I0POBbE HACEICHHS
IIK.1.B 39. 3HaTh UCTOYHUKH |VICTOYHMKH 3arpsA3HEHUS 3auer, Bompochkl 21-25




I[IK.1.B 311. nmets [IpoGnemsl 5KoI0TH3AIH 3ayer, Bompocs! 17-25

NpPE/ICTaBICHUE O TEXHOJIOTHH B
CBOMCTBaxX OCHOBHBIX |He(dTenepepaboTke
OTXOJIOB

HeTEera3oBoro

KOMIUIEKCA U UX
TOKCHYECKOM
BIIMSHUY Ha
OKPYKAIOLIYIO CPEIy
U YeJioBeKa

2. Meroauka oneHKH 3TanoB (GopMUPOBaHNS KOMIIETEHUMH B paMKax MoayJs '"JIkosorus (B
He()TerazoBoii 0Tpac/ii U FHepreTuKe) (MoayJb)" Mo MaTepuaaam JUCHUNINHBI.

[IpomexxyTouHasi arrectranusi o MoayJarw '"IJkojorusi (B HedTerazoBoil OTpacjid M JHEpPreTuke)
(MoayJib)"' Mo MarepuajaM JAMCHHMIUIMHBI TPOBOIUTCS B 4 cemecTpe - B GopMme 3adera, KOTOPHIH
HaIpaBlieH Ha olleHKY copmupoBanHocTu kommeTreHmit [1K.1.B.

OO0ume npaBuiia BEICTABICHUS OLIEHKU 10 AUCLUILIMHE ONPEAEIA0TCs O0aliIbHO-PEUTHHTOBON CUCTEMOMH,
NPUBEJCHHOW B pabodeld mporpamme Moayns "Jkonorus (B HeTera3oBOd OTpacid M JHEPreTHKE)
(Moynp)" IO MaTepuagaM JUCLHUTUTHEIL.

Ha ocHoBaHuu npuBeleHHBIX Aajiee KPUTEPUEB MOYKHO CJieNaTh OOLIMN BBIBOJ O C(HOPMHPOBAHHOCTU
xomnereHumu [1K.1.B, 3a koTOpbIe OTBEUaET NUCLUUIUIMHA, HA PA3HBIX YPOBHSX.

O0uas xapakTepuCcTUKA YPOBHEH 0CBOEHHSI KOMIIETEeHIHIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAHUH,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHUYHO, TPOOENIbI MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HEOoOXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaaoM c(hopMUpPOBaHbI HE JOCTATOUYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMpOrpaMMoi OOy4deHHs! Y4eOHBIX 3a/JaHUil HE BBINOJIHEHBI WM
BBITOJIHEHBI C CYIIECTBEHHBIMU OIIUOKAMHU.

IloporoBelii. VYpoBeHb BbINOJHEHUS pabOT oOTBEYaeT OOJIBLIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE COZIEPKAHNE Kypca OCBOEHO YaCTUYHO, HO IIPOOEIbI HE HOCAT CYIECTBEHHOI'O Xapakrepa,
HEO0XO/IMMBIE NMPAKTHUUYECKUE HAaBBIKK pabOThI C OCBOEHHBIM MaTepHaloOM B OCHOBHOM C(HOPMHPOBaHBHI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMPOrpaMMoi 0OydeHus y4eOHBIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BU/IbI 33JTaHUH BBIIIOJIHEHBI C OLIMOKaMHU.

Ba3zoBblii. YpoBeHb BBINIOJHEHHS] pabOT OTBEYAeT BCEM OCHOBHBIM TpPEOOBaHUSAM, TEOPETHUYECKOE
COJIEpKaHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpOoOenoB, HEKOTOPbIE NMPAKTHUYECKHUE HAaBBIKU PAOOTHI C
OCBOEHHBIM MaTepuanoM c(HOopMUpPOBaHbl HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi 00yueHUs
yueOHbIEe 3aJJaHUs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIIOM 0ajyIoB, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/JaHUI, BO3MOXHO, COJIEPKaT OLITHOKH.

IIponBuHYTHI. YPOBEHb BBINOIHEHUSI pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHe
Kypca OCBOEHO IMOJIHOCTHIO, 0€3 Mpo0esoB, HEOOXOAUMbIE MPAKTUUECKUE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM CQOPMHUpPOBaHbI, BCE MPENYCMOTPEHHbIE MpPOrpaMMoN oO0ydeHuss ydeOHble 3aJaHus
BBINTOJIHEHBI, KAYECTBO WX BBIITOJHEHHSI OIICHEHO YHCIIOM OaJIoB, OJM3KUM K MaKCHMAaJIbHOMY.



denepalibHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa nnxkeHepHbIX TPOOIIEM HKOJIOTHH

IHacnopr 3a4era

o Moyitro "Dkonorus (B HeTerazoBol O0Tpaciv U dHEPreTuKe) (MOayJb)" Mo MaTepuanam
JTUCITUTUINHBI «J{MUCIUTIIIHA 110 BRIOOPY aclupaHTa: DKOJIOTUIECKU 0€30IacCHbIC TEXHOJIOTHH
JUTs HepTera30BoOM OTpaciny, 4 cemectp

1. Meroauka oLeHKH

3auer npoBOoaUTCSA B YCTHOH (opme, o Owmieram. bumer dopmupyercs no cnemyromemy
IpaBUITy: NIEPBBIN BOIIPOC BBIOMPAETCs U3 Auana3zoHa BOnpocoB 1-13, BTopoil Bonpoc U3 auanazoHa
BompocoB 14-25 (cnmcok BOMPOCOB MPHUBEICH HIDKE). B Xo1e 3auera nmpernopaBarels BIpaBe 3a1aBaTh
CTYJICHTY JIOTIOJHUTENbHBIE BOIIPOCHI U3 0011ero nepeyns (11. 4).

®opma OmiIeTa I 3a4era

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QakynbreT OJIA

Buaer Ne
K 3a4eTy M0 JUCHUIITHHE «/[ucuumivHaa 1mo BeIOOpY acrupaHTa: DKOJIOTHYECKH O€30macHbIe
TEXHOJIOTHH JIJIs1 He(h)Tera3oBOH OTPaCIn)

1. Obuue cBenenus 06 orxonax. OCHOBHBIE ONPEAETICHUS
2. ToruiuBHBIE OTXOBI.

YTBepxkaato: 3aB. kadenpoit U119 B.B. Jlapnukun
(TmomMCh)

(mara)

2. Kpurepun ouenku

e OtBer Ha OWJIET /IS 3aUeTa CYNTACTCS HEYIOBJIETBOPUTEIbHBIM, CCJIM CTYACHT ITPH OTBETE HA
BOIPOCHI HE JIaeT ONpECICHUI OCHOBHBIX TOHSTHH, HE CIHOCOOCH IOKa3aTh MPHUYUHHO-
CIEACTBEHHBIE CBA3U ABJIEHUM oneHKa coctasisieT 0-49 bannos.

e OrtBeT Ha OWJIET /IS 3a4YeTa 3aCYMTHIBACTCS Ha MOPOTOBOM YPOBHE, €CJIU CTYJCHT IPU OTBETE HA
BOIIPOCHI JIACT OIPE/CIICHUE OCHOBHBIX MOHATHH, MOKET TOKa3aTh MPUYMHHO-CJICICTBCHHBIC
CBSI3M SBJIEHHH, O1leHKa cocrasisieT 50-72 bannos.

e OrtBer Ha OWJIET ISl 3a4eTa 3aCUUTHIBACTCS HAa 6GA30BOM YPOBHE, €CJIM CTY/ICHT IPU OTBETE Ha
BOIIPOCH (DOPMYJIUPYET OCHOBHBIC TOHSTHS, 3aKOHBI, JaeT XapaKTEPHCTUKY IMPOIECCOB,



SBJICHUW, TPOBOAMT AaHAJIU3 TMPUYMH, YCIOBUH, MOXKET MPEJCTaBUTh KAueCTBEHHBIC
XapaKTEePUCTUKH MPOIIECCOB OlIEHKa cocTaBiisieT /3-86 bannos.

OtBeT Ha OWJIeT JUIsl 3a4eTa 3aCUUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CIIH CTY/ICHT IIPU OTBETE
Ha BONPOCHI MPOBOJIUT CPAaBHUTEIBHBIA aHAIN3 MOAX0J0B, IPOBOAUT KOMIUICKCHBIN aHAJIH3,
BBIABIISICT  MPOOJEMBbI, TMpeularaeT MEXaHW3MBbl PEILIeHHs, CIIOCOOEH TpEICTaBHUTh
KOJIMYECTBCHHBIC XapPAKTEPUCTUKU OIPEICIICHHBIX MPOIECCOB, MPUBOIUT KOHKPETHBIC
pUMEpHI U3 TIPAKTUKH, olleHKa coctaBisteT 87-100 6annos.

3. IlIkana oueHKH
3a4er cuMTACTCS CIAHHBIM, €CJIM CyMMa OaJlIOB IO BCEM 3aJIaHKsIM OWJIeTa OCTaBJIIeT HE MEHEE

50 6amoB (13 100 BO3MOKHBIX).

B O6HIGI>'I OLICHKE ITO JUCLHMIIIIMHE OaJlyInl 3a 3a4eT YUUTBIBAIOTCA B COOTBETCTBUU C IIpaBUJIaMU

0aJUIbHO-PEUTUHTOBOW CHCTEMBI, IPUBEICHHBIMU B paboueil mporpaMme TUCIHUILIHHEIL.

1)

3)
4)
5)
6)
7)
8)
9)

4. Bomnpocsl K 3a4eTy N0 JMCHUIIMHE «/{MCIUIIIMHA IO BEIOOpY aclMpaHTa:
DKonoruyecku 0e30MacHble TEXHOIOTHHU AJIs He(DTEra3oBoi oTpaciinm»

Oo6mme ceenenust 00 orTxonax. OCHOBHBIE OIIPEIEICHUS
Knaccugukanus u rpymnisl OITacCHOCTH OTXO0/I0B
Omnpenenenue Kiacca ONaCHOCTH OTXOJIOB

MacmtaGer 00pa30BaHUS M HAKOTUICHHS

Crnioco0sl iepepadoTku. Kiaccudukarms.

HcxoaHbie monoxeHusl.

O6opynoBaHre TEPMUUECKUX CIIOCOO0B 0OPaOOTKU OTXO/I0B
Coxuranue oTxo/0B

TBepasie u mactooOpa3Hbie OTXOABI U UX TEPMOOOPaOOTKA

10)  XKunkue u ra3000pa3HbIC OTXO/bI U HX TEPMOOOPaOOTKA

11)  Ta3uduxanus ¥ MUPOIH3.

12) HenoctmxumMocTs 0€30TXOIHBIX TEXHOIOTHA.

13) OTx05!I JOOBMH 1 00OTaIeHUs MOJIE3HBIX HCKOITaeMbIX. OOIII1e CBeACHUS
14)  ToruMBHBIC OTXOJBI.

15)  OO6mias xapaktepuctuka orxoa0B TOK

16)  Hedreorxomast

17)  Orxonapl nepepabOTKH COSAUHEHHI POCTOr0 OpraHMYecKoro cuHre3a. Kiaccuduxarus.
18)  Otxoasl HehTH U HEPTEIPOAYKTOB. TOIUIMBHBIE.

19)  Orxonasl HedTH U HepTenpoaykToB. Hedrerniamp

20)  Otxonpl HehTH U HeGTENPOAYKTOB. MacaocoaepKaiue

21)  Orxonsl HehTH U HeDTEPOLYKTOB. OOIINE CBEICHUS

22)  Otxonsl HeTH U HEDTEPOAYKTOB. Y THIM3ANMOHHBIC TEXHOJIOTUHU MEPEPAOOTKH.

23)  Orxonsl HehTH U HeDTEPOAYKTOB. IHIYCTpHATBHBIC METObI YTHIIH3ALIUH.

24)  Otxonsl HeTH 1 HedTenPOAYKTOB. CMa30YHO-OXJIAK/IAFOIIHE KUIAKOCTH

25)  Orxonsl HedTH 1 HedTenPoAYKTOB. KHCIbIe TYIpOHBI, OUTYMBI



®enepanbHOE roCyIapCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHHUE
BBICIIETO 00pPa30BaHUS
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®OH/I OHEHOYHBIX CPEJICTB

MOJAYJISA "JkoJiorus (B HedTerazoBoii 0Tpac/iu M 3HepreTuke) (MoayJip)'" mo marepuajiam
AUCHHUILIMHBI

JAucuMIuIinHa mo BbIOOPY acCIMpaHTa: JKOJOTHYeCKH 0e30NacCHbIe TeXHOJIO0THM 00palleHUs ¢
0TXO0/aMH JHEPreTUKH
Ob6pazosarenbHas nporpamma: 05.06.01 Hayku o 3emie, npoduiib: Jkonorus (B HeTerazoBon
OTpacJIi U IHEPrEeTUKE)
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1. O0oOmeHHasi cTPYKTYpPa (OH/Ia OLIEHOYHBIX CpeAcTB Moay.1s "'IKosorus (B HedgTerazoBoi
0TPAC/IM U JHepreTnke) (MoayJab)' mo MmarepuagaM QU CHUTIAHbBI
O06o06mieHHas: CTpyKTypa GoHIa OIECHOYHBIX CPEACTB MO MOAY.II0 ""JKojorus (B HepTerazoBoii

oTpacjM M JHepreruke) (MoayJb)" MO MarepuaJam IMCIHUIINHbBI

JucuunnuHa mo BbeIOOpY

acrMpanTa: DKOJOTHMYECKH Oe30MacHble TEXHOJIOTUU OOpaleHHs ¢ OTXOJAaMH SHEPreTHKH NpUBEACHA B

Taonuue.
Tabnnma
JTanbl OLEHKH KOMITEeTEeHIUIi
o IToxka3arTenn MeponpusTas
chpopMUpPOBAHHOCTH
dopmupyemMble " TEeKyLero
pMupy KOMIIeTeHUM i Tembl IIpomexyTouHas
KOMIIeTeHIINHI KOHTPOJISA
(3HaHMS, YMEeHUs, (KypcoBoii arrecranust
3K3aMeH, 3a4eT
HABLIKH) npoekt, PI'3(P) n ( ’ )
ap.)
T1K.3.B roroBHOCTh |31. UMETH OTX0/1pI TOILTUBHO- DK3aMeH, Bompocs 1-4

Y4acCcTBOBATH B

MNpCACTABJICHUC O

OHEPIrCTUICCKOI0 KOMIIJICKCA:

HarpaBJIeHUsI
(hopmupoBaHus
0Ee30TXO0IHOM U
MaJIOOTXOHOM
TEXHOJIOTHH Ha
00BbeKTax
He(Tera3oBoi
oTpaciau u
JSHEPTeTUKU

pa3paboTke cucreme KJIaccu(UKaIy, OCHOBHBIC
9KOJIOTUYECKH TOCYAAapCTBEHHOTO | OTIPEIEIICHUS
6e30MacHbIX peryaupoBaHus B
TEXHOJIOTH 001aCTH yTUIN3ALUN
oOpareHus ¢ U XpaHEHHS
OTXOJaMHU MIPOU3BOJICTBEHHBIX
SHEPreTUKHU U OTXOJIOB
HedTera3oBoit
0Tpacyu
IIK.3.B 32. 3HaTh OCHOBHBIE |30JI0-1IJJAKOBBIE U KPEMHE3EMO- DK3aMeH, BONPOCHI 5-
BUJIBI OTXOJIOB TJIMHNACTBIE MaTepHAIbL: 12
TOIUIUBHO- OYHCTKA, YTHIN3ALU 1
9HEPreTUIECKOT0 xpaneHre OTX0bI JOOBIYH U
KOMIUTEKCa, UX oOorareHus MoJIe3HBIX
TEXHOJIOTHYECKHE HCKOTIaeMBIX: OYHCTKa,
CBOWCTBA U YTUIH3alKs U XpaHEHHE
Kiaccu()UKaIuio OTX0/1pI HOOBIUN U
nepepabdoTKu He(PTH U
He(TENpOAYKTOB: OUHCTKA,
YTUIH3alKs U XpaHEHHE
Otxoxbl 1OOBIYY 1
nepepaboTKy yriel: Ouncrka,
yTWIIN3aIMs ¥ XpaHeHHne
IIK.3.B 35. 3HaTh 30J10-1IIAKOBBIE U KPEMHE3EMO- DK3aMeH, Bompocs! 13-
9KOJIOTMYECKH TJIMHNACTBIE MaTepHaIbl: 18
6e3omacHble OYHCTKA, YTHIN3aLUs 1
TEXHOJIOTUH xpaneHre OTX01bI JOOBIYH U
OUUCTKH, oOorarieHus MoJIe3HBIX
YTHIN3AIHA U HCKOTIaeMBIX: OYHCTKA,
XpaHEHHS OTXOAOB  |YTHIM3AIMA U XpaHEHHE
TOIUIMBHO- OT1x0/61 JOOBIYN K
9HEPreTUYECKON nepepaboTK HePTH U
oTpaciu He(TEMPOYyKTOB: OUHCTKA,
yTWIN3aKs 1 XpaHEeHHe
Otxoxbl NOOBIYY 1
nepepaboTKy yriel: OuncTka,
yTWIIN3AIMs M XpaHEeHHe
I[IK.3.B 36. 3HaTh OCHOBHBIE |30J0-IIUIAKOBBIE U KPEMHE3EMO- Ok3ameH, Bonpocs! 19-

TJIMHUCTHIC MaTEePHAJIbL:
OYHUCTKA, YTHUIIN3AIUS H
xpanenre OTXObI JOOBIYU U
o0oraIeHus MoJae3HbIX
HMCKOITAEMBIX: OYMCTKA,
YTUIN3ANUS U XpaHEHHUE
OTX0ABl JOOBIYH 1
niepepaboTku He(hTH U
HE(TENPOYKTOB: OUHCTKA,
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YTHIM3ALHS U XPAHCHHUE
OTX0ABl JOOBIYH 1
repepaboTKH YTIIeH: OYNCTKA,
YTHIM3ALKS U XPaHCHHUE

2. MeToaMKa OLEHKH 3TAN0B ()OPMHPOBAHHUS KOMIIETEHIIMII B paMKax MoayJis '"JKoJiorus (B
He(TEerazoBoi OTpac/iu M IHepreTuke) (MoayJib)'" 1Mo MaTepuagam IMCHUIINHBI.

[Ipomexxyrounast arrectauus 1Mo MoayJaio ''Jkosaorusi (B HepTerazoBoil 0Tpacjy M IHEPreTHKE)
(Moayab)" mo mMaTepuajaM JUCHUIUIMHBI MTPOBOJUTCI B 5 cemecTpe - B opMe dK3aMeHa, KOTOPBIi
HarpaBJIeH Ha OlleHKY chopmupoBanHocTH Komneteniuii [1K.3.B.

OO1mue npaBuiia BHICTABICHUS OLEHKH 0 JUCHUILIMHE ONPEACIISIOTCS OaIbHO-PEHTHHTOBOM CHCTEMOH,
NPUBEJCHHON B pabodeld mporpamme Moayns "Dkonorus (B HeTera3oBOd OTpacid M JHEPreTHUKE)
(Moynp)" O MaTepuanaM JUCHUTUTHHEIL.

Ha ocHoBanum mpuBeneHHBIX Jajiee KPUTEPUEB MOXKHO CJlIENaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
xomnereHumu [1K.3.B, 3a koTOpbIe OTBEUaET NUCLUUIUIMHA, HA PA3HBIX YPOBHSX.

O0umas xapakTepuCTUKA YPOBHEH OCBOCHHUSI KOMIIeTEHIHI.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHU,
TEOPETUYECKOE COJEPKAHNE Kypca OCBOCHO YaCTUYHO, IIPOOENbl MOI'YT HOCUTbH CYILIECTBEHHBIN Xapakrep,
HEOOXOAMMBIE TIPAKTUIECKHE HABBIKH PA0OTHI C OCBOCHHBIM MaTepHajioM c(hopMHpOBaHBI HE JOCTATOYHO,
OOJIBIIMHCTBO NPEIYCMOTPEHHBIX IPOrpaMMON OOydeHUs y4yeOHbIX 3aJaHM HE BBIOJIHEHbI WU
BBITIOJIHEHBI C CYIIECTBEHHBIMU OLIUOKaMHU.

IloporoBblii. YpoBeHb BBIIOJIHEHUS PAaOOT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJIEpKAHNE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOTO XapaKTepa,
HEO0XO/IMMBIE MPAKTUYECKUE HAaBBIKU pabOThl C OCBOEHHBIM MaTEpHalOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMPOrpaMMoi 0OydeHus y4eOHBIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BU/IbI 33JJaHUI BBIITOJIHEHBI C OLIMOKaMHU.

BazoBblii. YpoBeHb BBINOJHEHHS] pabOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHUYECKOE
COJIEpKAaHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpOoOenoB, HEKOTOPbIE MPAKTHUYECKHE HAaBBIKU PAaOOTHI C
OCBOCHHBIM MaTepuanoM cHOpMUPOBaHbl HEJOCTATOYHO, BCE MPENYCMOTPEHHBIE MPOrpaMMoi 00yueHUs
yueOHbIE€ 3aJ]aHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIIOM 0ayIoB, HEKOTOPbIE U3 BBINOJIHEHHBIX 33JaHHI, BO3SMOXHO, COJIEpKaT OLINOKH.

IIponBuHYTHI. YPOBEHb BBINOJHEHUSI pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHe
Kypca OCBOEHO IOJIHOCTHIO, 0€3 MpoOesoB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MatepuasioM CcGHOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTpaMMOl OOydeHUs ydeOHBbIe 3aJTaHus
BBINTOJIHEHBI, KAYECTBO WX BBIITOJHEHHSI OIICHEHO YHCIIOM OaiyioB, OJM3KUM K MaKCHMAaJIbHOMY.



denepalibHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa nnxkeHepHbIX TPOOIIEM HKOJIOTHH

HacnopT IK3aMCHa

o Moyitro "Dkonorus (B HeTerazoBol O0Tpaciv U dHEPreTuKe) (MOayJb)" Mo MaTepuanam
JTUCITUTUINHBI «J{MUCIUTIIIHA 110 BRIOOPY aclupaHTa: DKOJIOTUIECKU 0€30IacCHbIC TEXHOJIOTHH
o0OpamieHus C 0TXOAaMHU SHEPTETHKH, 5 CEMECTp

1. Meroauka oLeHKH

DK3aMeH NpOBOJUTCA B YCTHOHU (hopme, o Ouneram. buser ¢popmupyercst o cnemyromemy
IpaBUITy: NIEPBBIN BOIIPOC BBIOMpAETCs U3 Auana3zoHa BonpocoB 1-14, BTopoil Bonpoc U3 auanazoHa
BoOIpocoB 15-27 (crmcok BOMPOCOB NpHBENEH HIDKE). B Xoie sK3ameHa mpenojaBaTelb BIpPaBe
3a/1aBaTh CTY/EHTY JOMOJHUTEIbHbIE BOIPOCH! U3 001Iero nepeyns (1. 4).

dopma 3K3aMEeHALMOHHOI0 O1JIeTa

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
QakynbreT OJIA

Buaer Ne
K 9K3aMEHY 110 JUCHUIUIMHE «/luciuminHa no BbIOOPY acupaHnTa: DKOJIOTHUYECKH
0e301macHbIC TEXHOJIOTHU OOpAIICHHS C OTXO0IaMH SHEPTCTHKN

1. Obuue cBenenus 06 orxonax. OCHOBHBIE ONPEAETICHUS
2. MeTraHOBbIE BbIJICTICHUS YTOJIbHBIX HIAXT

YT1Bepxnaaro: 3aB. kadenpoit UT1D B.B. Jlapuukun
(oamnuce)

(mara)

2. Kpurepun ouenku

e OTBeT Ha 3K3aMCHAIIMOHHBIA OMJIET CYMTACTCS HEYJAOBJIETBOPUTEIbHBIM, €CTH CTYIACHT IPH
OTBET€ Ha BOIPOCHI HE JAeT OMpEAEICHHI OCHOBHBIX IOHATHH, HE CIIOCOOEH IMOKa3aTh
MPUYUHHO-CJIEICTBEHHBIEC CBSA3U SIBICHUI OlleHKa cocTaBisieT 0-49 6annos.

e OTBeT Ha YK3aMEHAITMOHHBIN OMIIET 3aCYUTHIBACTCS HA MOPOTOBOM YPOBHE, €CJIM CTYICHT MPH
OTBETE€ Ha BOIMPOCHI JACT OMpPEIEICHHE OCHOBHBIX MOHSITHH, MOXET IMOKa3aTh MPHYHHHO-
CIIEICTBEHHEIE CBSI3H ABJIECHHH, olleHKa cocTaBisieT 50-72 6annos.

e OtBeT Ha DK3aMCHAIIMOHHBIN OMJIET 3aCUMTHIBACTCS Ha 0A30BOM YPOBHE, €CIIM CTYAEHT pHU
OTBET€ Ha BOMPOCHI (OPMYIHPYET OCHOBHBIC IOHSATHS, 3aKOHBI, JAeT XapaKTEPUCTHUKY
TIPOIIECCOB, SIBJICHUI, IPOBOJAMT aHAJIN3 TIPUYMH, YCIIOBUH, MOXET MPEICTABUTh KAUECTBCHHBIC



XapaKTEPUCTHKH MPOLIECCOB OLIeHKa cocTaBisieT /3-86 bannos.

OTBeT Ha K3aMEHALMOHHBIN OWJIET 3aCUMTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIH CTYICHT
IPY OTBETE Ha BOIIPOCHI IIPOBOIUT CPABHUTEIBLHBII aHAIN3 [TOIX0/I0B, IPOBOIUT KOMIUICKCHBIN
aHaJM3, BBIABISICT IMPOOJIEMBI, MpeajaracT MEXaHU3Mbl PEIICHHs, CIOCOOEH TNpEeICTaBUTh
KOJIMYECTBCHHBIE XApPAKTEPUCTUKU OIPEICNICHHBIX MPOIECCOB, NPUBOIUT KOHKPETHBIC
MIPUMEPHI U3 TIPAKTUKH, olleHKa coctaBisieT 87-100 6annos.

LCoNoOAWDNE

NNONNNNNNNNNNRPRRRRRRRRR R
~No o~ WNPOOOO~NOOUI, WDNEO

Ikaja oneHkn

B o0weil onieHke 1o AUCHUIUIMHE SK3aMEHALOHHbIE 0allbl yUUTBHIBAIOTCS] B COOTBETCTBUU
C mpaBWIaMH OaJIbHO-PEHTHHIOBOM CHUCTEMBI, NMPHUBEACHHBIME B paboueil mporpamme
JUCLUIUIAHBIL.

Bomnpocs! k 5K3aMeHy 10 JUCHUTIIINHE «/{MCIHMIUIMHA 10 BBIOOPY aclMpaHTa:
DKonornyecku 0e30MacHble TEXHOIOTUN OOPAIICHHUS C OTXOIaMH SHEPTeTUKN»

O61ue cenenus 06 orxonax. OCHOBHBIE ONIPEIEICHUS
Knaccudukanus u rpymnmsl OHaCHOCTH OTXO/I0B
Omnpenenenne Kiacca ONACHOCTH OTXOJIOB

Macmrabpl 00pa3oBaHUs U HAKOIIJICHUS

Crnioco0OsI niepepadbotku. Knaccudukarus.

HcxonHbie monoxeHusl.

O6opynoBaH#e TEPMHUECKHUX CIIOCOO0B 00pabOTKH OTXOJI0B
Cxuranue 0TX0J0B

TBepabie ¥ macToOOpa3HbIe OTXObI U UX TEPMOOOPaOOTKA

. Xunkue v ra3000pa3HbIe OTXOIBI U UX TEPMOOOpadbOTKa

. l'azuukanus u muposms.

. HemocT:kuMoCTh 0€30TXOIHBIX TEXHOIOTUH.

. OTX0/61 JOOBIYM M 00OTAICHUS MOJIE3HBIX HCKOMaeMbIX. OOIIne CBEACHUS

. TOINIMBHEIE OTXOILI.

. O0mas xapakrepucTtka oTxo108 TOK

. BCkpplltHbIE TOPOIBI YTIEA00BIUN

. MeTaHOBbI€ BBIJIEJIEHUS YTOJIbHBIX IIaXT

. OTX0m8! yrieodorameHusl.

. 30J10-11IJTaKOBBIE U KPEMHE3EMO-TIIMHUCThIE MaTepualbl. O0Ias XapakTepuCTHKA
. YTuiam3anus 301 1 30JI0-TITAKOBBIX CMecer

. Bsbkyue koMno3umumn

. 30JIbHO-U3BECTKOBBIE OTXOIbI

. 30JIbHO-IIIEIOYHBIE OTXOIBI

. Apyrue 30JIbHBIE OTXO/BI

. [Ipon3BOACTBO CTPOUTENBHBIX MATEPUAIIOB U U3JIETUIN U3 30JI0-IIJTAKOBBIX CMECEi
. beToHHEBIE 1 XKene300€TOHHBIE N3AEIN U3 30JI0-IIUIaKOBEIX CMECEN

. Kupnny, kepamuika u ipyrue 000#:KeHHbIE MaTepHaIIbl 3 30JI0-IIJIAKOBBIX CMecen



®enepanbHOE roCyIapCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTET
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1. O0OoOmeHHasi cTPYKTYpa OH/Ia OLIEHOYHBIX CpeacTB MoaYy.1s "'JKosorus (B HegTerazopoi
0TPAC/IM U JHepreTnke) (MoayJab)' mo MmarepuagaM QU CHUTIAHbBI
O06o06mieHHas: CTpyKTypa GoHIa OIECHOYHBIX CPEACTB MO MOAY.II0 ""JKojorus (B HepTerazoBoii
0TPACJ/IM ¥ JHepreTuke) (MoayJib)'" Mo Marepuajam JUCUMIVIMHBL  CrienualnbHbIe IJ1aBbl HAITPaBJICHUS
npusezena B Tabuure.

Tabnuna

ITanbl OLEHKH KOMIETEeH NI

TCHACHIINU €C
pa3BUTHUA

IMoxaszarenun MeponpusTus
®opmupyembie copMHpORARHOCTH Texyero IIpoMeskyTOUHAS
KOMIETeHIHH KOMIIeTeHI Ui Tembl KOHTPOISI p y
(3HaHMs, yMeHUsl, (kypcoBoii arrecranus
HABBIKH) npoexr, PI3(P) (3K3ameH, 3a4eT)
ap.)
OIIK.2 roTOBHOCTS K |34. 3HaTh Buopecypcsl 3emiu: 3ayer, Borpock! 1-4
IpenoaBaTelIbcKoi |MIPenoiaBaeMyro JIECONOJIb30BAaHUE, KUBOTHBII
JeSITeTbHOCTH IO 001aCTh HAYYHOTO  |MHUp - HANPaBJICHUA
OCHOBHBIM (Hay4Ho- ycroiunBoro passutus. Oco6o
00pa3oBaTENbHBIM | TEXHHYECKOTO) OXpaHsAEeMbIE IIPUPOTHBIC
porpamMMam 3HaHWA U (WIIH) TepPUTOPUH 3eMENbHbIC
BBICIIIETO npodeccHOHANBHON | pecypehl: UCIIOIb30BaHNE U
o0pazoBaHus JeATEIBHOCTH 1 3arpsisHEHUE. DKOJIOTHYECKHE

TIOCTIC/ICTBYSL: OITYCTHIHUBAHUE,
3acoJIeHHe, TIOATOTICHHE.
Cucrema mMep 1o obecreyeHHIo
TEeXHOT'€HHOH 0e301acHOCTH
KomnuectBennrie METOAbI
XMMHUUYECKOTO aHaJIHu3a
00BEKTOB OKPYKAMOIICH Cpe/IbI
MOHUTOPHHT COCTOSHHS
MIPUPOIHEIX 00heKTOB HayuHbie
OCHOBBI PaIlIOHAIEHOTO
HCTIONB30BaHUS MIPUPOTHBIX
pecypcoB OCHOBHEIE CpeICTBa U
METOJIbl HHYKCHEPHOH 3aIiThI
OKpY’Karolleil cpeibl OT
BO3/CICTBUS SHEPTEeTUYECKON
otpacnu [Tonstus u
onpezeneHus 00IIel YKOJIOTUH
CrpoeHne 1 XUMHUS TUTOChHEPHI
DneMEeHTHI TeOXUMUU
OeMeHTHI THAPOXIMUN
DeMeHTHl QU3UKH H XUMUHU
aTMocQepsl

T1K.2.B roToBHOCTH
MPUMEHSITh METO/IbI
UH)KEHEPHOU
9KOJIOT'MH B HAy4HO-
HCCJIEIOBATEIHLCKOM
u
MPEINo1aBaTeNbCKOM
NIESITEILHOCTH

31. 3HaTh OCHOBHBIE
MTOHSTHS,
orpejieneHus U
3aKOHBI 00111EN
JKOJIOTAH

Buopecypcsl 3emiu:
JIECONOJI30BAHUE, JKUBOTHBIN
MHUD - HANIPaBJICHUS
ycroiuuBoro pasputus. Ocobo
OXpaHsieMble TPUPOTHBIC
TEePPUTOPUH 3eMeTbHbIE
PeCcCypChI: UCTOJIBL30BaHUE U
3arpsi3HeHNe. DKOJIOTHUECKUE
TIOCJICZICTBUS: OMYCTHIHUBAHUE,
3aCOoJICHHE, MOATOILIEHHE.
Cuctema Mep 10 00eCIIeYeHUIO
TEXHOT€HHOM 0€30I1aCHOCTHU
OcHoBbl ayTaK0IOrHMH OCHOBBI
MOMYJISIHUOHHOMN 3KOJIOTUU
OCHOBBI CHHAKOJIOTHH OCHOBEI
(hakTOpHaTHLHON YKOJIOTHH
ITonsTus u onpeneneHus oomei
JKOJIOTHH DKOCUCTEMBI

3ayer, Bonpocs! 1-4




I[IK.2.B 32. 3HaTh OcHoBbI yueHus o Ouocdepe: 3ayer, Bonpocs! 5-10
TEOPETUICCKUE JKUBOE BEIECTBO OHochepsl,
OCHOBBI BO3HHKHOBEHHE ¥ 3BOJIIOLNS,
OMOTCOXUMHUYECKON |CTPYKTypa, OaJlaHC SHEPTHHA U
xoHuenuuu B .. OMOXUMHIYECKHUE TIPOIECCHI,
Bepnanckoro, koHuenuus B.1. Bepuaackoro
CTPYKTYpYy U
JMHAMHKY
ouocdepsl,

($yHnaMeHTaIbHbIE
3aKOHOMEPHOCTH
IBOJIOLUH OHochepsl
U YCIIOBUS
TpaHchopMaun
o6mocdeps! B
HOOChepy

[IK.2.B 33. UMeTh Crpoenne 1 XUMHS TATOCHEPHI 3ager, Bompocsr 11-17
MPE/ICTABICHHUE O ONeMeHTBI TeOXUMHN
CTPYKTYpe ¥ (HU3UKO- [ DIIeMEHTBI TUIPOXUMHUHN
XUMHYECKHX OneMeHThl PU3UKU M XUMHA
mporieccax, aTMochepsl
MPOTEKAMOLIHNX B
aTMmocdepe,
runpocdepe u
murocdepe 3emin,

AHTPOIIOTCHHOM
BO3JEUCTBUU Ha
reocepsl 3emin 1
Croco0ax CHUKEHUS
BPEIHOTO
BO3JICUCTBUS

[IK.2.B 34. 3HAaTh CHCTEMY MeToap! IPOrHO3UPOBAHUS U 3ayer, Bompocs 18-23
HOPMHUPOBAHWUS, OLIEHKH 3KOJIOTHYECKOTO PHCKA
aJIMUHUCTpaTuBHbIC, |[IpaBOBBIE OCHOBBI OXpaHBI
HKOHOMHYECKHE U OKpYKarolei cpeabl u
NPaBOBbIE HPUPOIOIONB30BAHUS
MEXaHN3MBI [MpuHIMTIBI caHUTapHO-
YNIPaBIICHUS] OXPAHOH | THTHEHMYECKOTO HOPMHUPOBAHUS
OKpYXarolien cpenibl, | IKOHOMUUECKUI MEXaHU3M
METO/IbI OLIEHKH OXpaHbl OKPYXKAIOIIEH Cpezibl
9KOJIOTMYECKOTO
pucka

IIK.2.B 35. UMETh KonuuecTBeHHBIE METOIBI 3auet, Bonpocsr 24-36
NPEJ/ICTaBICHUE O XMMHUUYECKOTO aHaJIM3a
cucreme 00BEKTOB OKPYKaIoIei cpe/ibl
9KOJIOTUYECKOTO MOHHUTOPHHT COCTOSIHHUS
MOHHUTOPHHTIA U MIPUPOJHBIX OOBEKTOB
OCHOBHBIX (PH3UKO-

XUMHUYECKUX
METOoJIax aHaln3a
00BEKTOB
OKpYXalomien cpespl

I[IK.2.B 36. UMETH MexayHapoaHbIe 3ayer, Bompocs! 37-41
NPE/ICTaBICHUE O COTPYJHHYECTBO B o0nacTu
KOHILIETILIUH OXpaHbl OKpYKatouen
YCTOHYHUBOTO NIPUPOAHON Cpefbl
pa3BuTH, IIpuponooxpanusie

METOJI0JIOTHH e
MPUMEHEHUS B
poccuiickoit cucreme
MPUPOAONOIB30BAHU
I, 0 MEXKIYHAPOTHOM
COTPYAHUYECTBO B

MEPOIPHUATHS IPU Pa3THIHBIX
TUTIAX TPUPOIOTIOTH30BAHIS




o0J1acTh OXpaHbl
OKpY’Karomlei cpeibl

I[IK.2.B 37. UMeTh HayuHble 0OCHOBBI 3ayer, Bompocs! 42-47
MpEeJICTaBICHUE O PAIMOHATBHOTO HCITOIB30BAHUS
METO/ax H MIPUPOJTHBIX PECYPCOB
MPUHITUITAX
JKOJIOTHYECKUX
HCCIICTIOBAaHHIA
TIK.2.B 38. 3HaTh OcHOBHEIE |(OCHOBHBIE CPEICTBA M METOIBI 3ager, Bompocsr 48-50
HaIpaBJICHUL HWH)XCHEPHOW 3aIUTHI
pa3paboTku OKpY’Karomiel cpeabl OT
3KOJIOTHICCKH BO3JICHCTBUS YHEPIETUYECKOM
YUCTBIX oTpaciu
JHEPreTUUCCKUX
TEXHOJIOT UM
[1IK.2.B 39. 3HaTh nepBUYHbIe |OCHOBHBIE CPEICTBA  METO/IbI 3ayer, Bonpocsl 48-50
1 BTOPUYHBIC HWH)KCHEPHOM 3alUThI
METOJIBI CHIOKCHUST | OKpY’KaloIIel Cpebl OT
3arpsa3HeHUL BO3ICHCTBUS He(TETa30BON

OKpYy’Karolieil cpensl |oTpacin
Ha 00BeKTax
HedTera3zoBoit
oTpaciu

TIK.2.B 310. 3HaTE OCHOBHBIE |OCHOBBI CO3MAaHUS 3agert, Borpocsr 24-36
HWH)KCHEPHBIC 0€30TXOHBIX U MAJIOOTXOAHBIX
pelieHus, TEXHOJIOTHI U TIPOU3BOICTB
HarpaBJICHHBIC HA
3aLUTY
OKpY>Karouleil cpeibl
oT
HEOJIAroNpUsTHOTO
BIIASHMS TOILIUBHO-
JHEPreTUIECKOro
KOMILIEKCa

[IK.2.B yl. ymeTsb OcHOBHI yueHHS 0 OHochepe: 3auer, Bompockr 5-10
OIIepUpOBATH KHMBOE BEIIECTBO OHochepsl,
3HaHHEM OCHOBHBIX |BO3HMKHOBEHHE U YBOJIOLINS,
TEOpHii, KOHLIENIINK | CTPYKTypa, 6aJaHc 3HEpruil u
Y MIPUHIIMIIOB YYEHHs | OMOXMMHUUECKHE TIPOLECCHI,

o 6uocdepe koHuenuus B.W. Bepnaackoro

2. Meroauka oneHku 3TanoB GopMUPOBaHNS KOMIIETEHUMH B paMKax MoayJs '"JIkosaorus (B
He()TerazoBoii 0Tpac/ii U JHepreTuKe) (MoayJb)" Mo MaTepuaaam JUCHUNINHBI.

[IpomexxyTouHast arrectanus Mo MOAYJI0 '"Jkosorust (B HeTerasoBoil O0Tpaciu M JHeEpPreTuke)
(MoayJib)" Mo MaTepuajiaM AUCHUILIMHBI TPOBOIUTCS B 3 ceMecTpe - B popme auddepeHInpoBaHHOTO
3aueTa, KOTOPbIil HampaBJjeH Ha olleHKY copmupoBanHocTu komnerenuuid OI1K.2, TTK.2.B.

OO01m1me npaBuiia BEICTABICHUS OLIEHKHU 10 AUCLUILIMHE ONPEAEAIOTCs OaliIbHO-PEUTHHTOBON CUCTEMOMH,
npHUBeIeHHON B pabouell mporpamme Mmonyis "Oxojorus (B HedTerazoBoil OTpacid U SHEPreTHKE)
(Momynp)" IO MaTepuagam JUCIUILIHHBI.

Ha ocHOBaHMM NpHUBEICHHBIX Aajie€ KPUTEPUEB MOXKHO CIelaThb OOLIUI BBIBOJ O COPMHPOBAHHOCTHU
xomnereHuuii OIIK.2, ITK.2.B, 3a koTOpble OTBEYAET AUCLUILIIMHA, HA PA3HBIX YPOBHSX.

O0mast xapakTepUCTHKA YPOBHEl 0CBOEHHSI KOMITeTEeHIMIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,



TEOPETHYECKOE COJIEpKAHUE Kypca OCBOGHO YaCTUYHO, MPOOEIbI MOTYT HOCHTB CYILIECTBEHHBINH XapakTep,
HEOOXOMMBIE MMPAKTUYECKHUE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajoM c(hopMHUpPOBaHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX MPOrpaMMoii 0O0y4deHHs Y4eOHBIX 3a/JaHUN HE BBITOJIHEHBI WIIH
BBITOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBblii. YpoBeHb BBIIOJIHEHUS PAaOOT OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOIO XapaKTepa,
HEOOXOMMBbIEC MPAKTUUECKHE HABBIKA PaOOTHI ¢ OCBOCHHBIM MAaTE€pHalIOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO TMPEIyCMOTPEHHBIX MPOTpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIIOJIHEHO, HEKOTOPHIC
BUJIBI 33/1aHUH BBITIOJHEHBI C OMIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIep’KaHuE Kypca OCBOECHO IIOJHOCTBIO, 0€3 MpoOesoB, HEKOTOpPhbIE NMPAKTUYECKHE HAaBBIKM pabOThI C
OCBOCHHBIM MaTepHajoM C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbBIE MPOrpaMMoOil 00ydeHus
yueOHbIE€ 3aJJaHUs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIJIOM 0ayIoB, HEKOTOPBIE U3 BBINOJIHEHHBIX 33JaHHI, BO3MOXKHO, COJAEPKAT OIIMOKH.

IIpoaBuUHYTBI. YPOBEHb BBIOJHEHUSI pabOT OTBEYAET BCeM TPEOOBAHUAM, TEOPETHUECKOE COJIEpKaHUe
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esoB, HEOOXOAUMbIE PAKTUUECKUE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOrpaMMON OOy4eHHs YdeOHBIC 3amaHus
BBIITIOJTHEHBI, KQAYECTBO UX BBITIOJIHCHHUS OLICHCHO YU CJIOM 6aJIJIOB, OJIN3KHUM K MaKCUMaJIbHOMY.



denepalibHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa nnxkeHepHbIX TPOOIIEM HKOJIOTHH

IHacnopr 3a4era

o Moyitro "Dkonorus (B HeTerazoBol O0Tpaciv U dHEPreTuKe) (MOayJb)" Mo MaTepuanam
mucUIUIMHGL «CrieruanbHbIe TTIaBbl HAITPABIICHUS», 3 CEMECTP

1. Meroauka oneHKH

3ager mpoBomuTcs B YCTHOW (opme, mo Ouneram. buser dopmupyercs no ciemyromemy
NpaBUITY: TIEPBBIA BOIPOC BHIOMPAESTCS U3 AMana3zoHa BOMPOCOB 1-25, BTOpoil BoNpoc U3 Auara3zoHa
BOMpocoB 26-50 (crircok BOIPOCOB MPHUBE/ICH HIDKE). B X01e 3a4eTa nperoiaBaTelib BIpaBe 3a/1aBaTh
CTYJICHTY JIOTIOJHUTENIBHBIE BOIIPOCKHI M3 00IIIero nepedHs (1. 4).

dopma OuJIeTa sl 3a4eTa

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
@axynprer OJIA

Bbuier Ne
K 3a4eTy no aucuuminHe «CrenuanbHble IT1aBbl HAPaBICHHS

1. Dkonorus: onpeneneHne, 0ObEKTH U3y4eHHs, (pyHIaMeHTaIbHbIE U MIPUKIIAAHbIE (YHKIIUN
u 3anaun. CTpyKTypa 5KOJIOTMM. MeCTO 3KOJOrMHM B CHUCTEME Hay4HbIX 3HaHHUU. Mcropus
Pa3BUTHs DKOJOTHH KaK HAayKH, ayTIKOJOTHs, JEM-DKOJOTHsS, CHHIKOJIOTHS, WH)KEHEpHas
9KOJIOTHSL.

2. MeToIbl HKCTPAKIINU TOKCUYHBIX BEIIECTB U OUYMCTKH IKCTPAKTOB.

YTBepxkaato: 3aB. kadenpoit U119 B.B. Jlapnukun
(TmomMCh)

(mara)

2. Kpurepuu ouenku

e OtBerT Ha OWJIET Ui 3a4eTa CUMTACTCS HEYHAOBJIETBOPUTEIBLHBIM, €CIIH CTYACHT MPHU
OTBETE Ha BOIPOCHI HE JaeT OMNpEACICHUH OCHOBHBIX IMOHATHIA, HE CIOCOOEH MOKa3aTh
MPUYMHHO-CJIEICTBEHHBIE CBS3U SIBICHUI OlleHKa cocTaBisieT 0-49 oannos.

e OtBer Ha OWJIET U 3aYeTa 3aCUMTHIBACTCS Ha MOPOrOBOM YPOBHE, €CJIM CTYACHT MPH
OTBETE Ha BOIMPOCHI JaeT OMPEAEICHHE OCHOBHBIX MOHATHIA, MOKET MOKa3aTh MPHYUHHO-
CIIEICTBEHHEIE CBSI3H ABJICHUI, olleHKa cocTaBisieT 50-72 6annos.

e OtBer Ha OWJIET JUIS 3aU€Ta 3aCUUTHIBACTCS HA 0230BOM YPOBHE, €CITH CTYJICHT IIPH OTBETE
Ha BOMPOCH (OPMYIUPYET OCHOBHBIC TIOHSATHSA, 3aKOHBI, JAET XapaKTEPUCTUKY
NPOLIECCOB, SIBJICHUI, NPOBOAUT aHAIU3 TPUYUH, YCIOBHW, MOXET IpPEICTaBUTh
Ka4eCTBEHHBIE XapaKTEPUCTUKHU TPOIIECCOB OIIEHKA cocTaBisieT 73-86 Oanos.



e OrtBer Ha OWJIET [T 3a4eTa 3aCYUTHIBACTCS HA MPOABHHYTOM YPOBHE, €CITH CTYACHT IPH
OTBETE Ha BOIPOCHI TPOBOJHUT CPAaBHHUTEIBHBIA aHATM3 MOAXOAOB, IPOBOAUT
KOMIUICKCHBIN aHAJIN3, BBISBISIET IPOOJIEMBI, TIpe/IIaraeT MEXaHU3MbI PELICHUS, CIIOCOOCH
IPEICTAaBUTh KOJIMYECTBEHHBIC XAPAKTEPUCTUKH OINPEICICHHBIX MPOIECCOB, HPUBOAUT
KOHKpPETHBIE IIPUMEPHI U3 IPAKTUKH, OlleHKa cocTaBisieT 87-100 6anios.

3. IIIxkaJa oueHku

3ayeTr cyMTaeTCs CIaHHBIM, €CITH CyMMa 0aJlsIOB IO BCEM 3aJaHHUSIM OMJIeTa OCTaBIISET HE MEHEE
50 6aymoB (13 100 BO3BMOXKHBIX).

B o0meii onieHke 1mo AMCUUIUIMHE OAIIbI 32 3a4ET YYUTHIBAIOTCS B COOTBETCTBHH C ITPABHIIAMH
0aJUIbHO-PEUTHHIOBON CHCTEMBI, IPUBEIEHHBIMU B pabouell mporpaMme JUCIUITINHBIL.

4. Bompocsl K 3aueTy no AucuuininHe «CrennaabHble TTIaBbl HAlIPaBICHUSDY
1. DOxonorus: ompeneneHne, oObEKTH M3ydeHHUs, (pyHIaMEHTaIbHbIC M MPUKIAAHBIE (YHKIUU U
3anaun. CTpyKTypa 3K0Joruu. MecTo KOJIOrMM B CUCTEME HaydHbIX 3HaHMM. VcTopust pa3BUTHS
HKOJIOTHHU KaK HaYKH, ayTIKOJIOTHS, IEM-9KOJIOTHsl, CHHIKOJIOTHsI, MH)KEHEPHAst SKOJIOTHSI.
2. OCHOBHBIE 3TaIlbl pa3BUTH 3K0JIOrUU. OTINYMEe COBPEMEHHBIX MPEACTABICHUM 00 3KOJIOTMU OT
omnpenenennst O.I'ekkemns. DKOIOrHsS — TeOpEeTHYECKasi OCHOBA OXPaHBI OKPYKAIOIIEH MPUPOTHOM
Cpellbl M pallMOHAIBHOTO UCHOJIb30BaHHS IIPUPOAHBIX PECYPCOB.
3. OmpeneneHue TOHATUS «Cpefa». 3aKOHOMEPHOCTH pacHpeiefieHHs: OpraHu3MOB B Cpeje.
Knaccudukanus sxonmormueckux (axropoB. Konmernws skonorndeckux ¢aktopoB. Konuenmms
JUMUTUPYIOUMX (PakTOpoB. ToNEepaHTHOCTh, 30HBI ONTHMyMa M IeccuMyma. BzaumoneiicTBue
IKOJIOTHYECKUX (PaKkTOpoB. M3MeHeHWe OTHOIICHHS OpPraHM3MOB K OSKOJOTMYECKHM (pakTopam.
I"paHMIIbI TOJIEPAHTHOCTH Y Pa3HbIX BUAOB U Y Pa3HBIX NOMYJISALMIA OHOTO BU/IA.
4. OOmue 3aKOHOMEPHOCTH IPUCIOCOOJICHHS OPraHW3MOB K YCIOBUSAM KHM3HU. OCOOEHHOCTH
ajanrtaluy K SKCTPEeMalIbHBIM YCIOBHAM >KU3HU. [IpHHIMIBI 5KOJIOTMYEcKOl KiaccupuKaluu
opranu3MoB. JKHBbIe OpraHi3Mbl — WHIUKATOPHI CPeibl KaK KOMILIEKCA YKOJIOTHYECKUX (PaKTOPOB.
5. Yuenue B.I. Bepuazackoro o 6uochepe. Onpenenenue noustus 6unocdepa. «llomne cymecrBoBanus
»ku3Hm». XKupoe BemectBo. Baxkueitmme yeptsl 6mocdepst. Cocta 6nochepsl.
6. CtpykTypHas opraHu3alus BeLIeCTB M (YHKIMM >KHMBOTO BellecTBa B Ouocdepe. YpoBHU
CTPYKTYPHOI OpraHn3aIyy BemecTB B onochepe. DyHKIHMN )KUBOTO BEIIECTBA.
7. buorexHocdepa u Hoocepa. CBoeoOpazre OMOreoXMMHYECKUX IIMKIOB MUTpaiuu. BosneiicTBre
yesoBeka Ha Onocepy. Hapyiienne yenoBeKoM OCHOBHBIX TPHHIUIIOB €CTECTBEHHOTO YCTPOICTBA
ouochepsr. buorexnochepa. Hoocdepa. OcHOBHBIE MPEeNNOChUIKH co3ianusi Hoocdepsl o B.I.
Bepnanckomy.
8. DBomonus 6uocdepsl. BozHukHoBeHME 61ochepbl. YpoBHH opranuzanuu ouocdepsl. TenaeHmn
M3MEHEHUS OKpYKarolieil cpenbl. bruonornaeckast craOHIi3aIis.
9. buocepa — oTkpsbITas cuctemMa. 3aMKHYThIE cUcTeMbl. Teopus OTKphIThIX cucteM. HeoOxommmble
YCIIOBHS JUTSI BOSHUKHOBEHHSI CAMOOPTAaHN3AINH B PA3IMYHBIX CUCTEMAaX IPUPOJIBIL.
10. Pecypcbl 6uocheps! 1 pobaeMbl TPOAOBOJILCTBUSL.
11. KpyroBopoT Boabl. OcoOeHHOCTH (DU3MKO-XMMUYECKUX CBOMCTB BOJBI U €€ OMOIIOrHMYECKOe
3HaueHue. [IyTu nepemerieHus Bojibl; Boaa B Guocepe; KpyroBOpoT BOJIbI B IKOCHCTEME.
12. KpyroBopotr yriepona. buomorndeckoe 3HadeHwe yriepoma. OcoOEHHOCTH KpyroBopora B
BOJIHBIX M Ha3€MHBIX JKOCHCTEMax. XO3SHCTBEHHAs JAEATENbHOCTh YeJOBeKa U TpaHchopMarus
KpPYroBOpOTa yriepoa.
13. KpyroBoport kucnopona. buonoruueckoe 3HaueHne KMCI0poaa. buoxumuieckue, aHaTOMUYECKHe
U (DU3MOIIOTHYECKHE MEXaHM3MbI HCIONB30BaHMS KHCIOpOJa OpraHu3Mamu. Pe3epBHBIN (OHI
KpPYroBOpOTa KUCIOPOa, UICTOYHUKHU MOCTYIUICHUS KUCIIOpo/ia B buocdepy.
14. Kpyrosopot azora. Dukcays a3oTa ¥ BOBIICUYCHHE €T0 B OMOTCOXUMHYECKHH KPYrOBOPOT.
CumOnornyeckre M  CBOOOJHOKHMBYILME OpraHu3Mbl —  (ukcaropsl azota. [Ipomecch
aMMOHM(UKAIMK, HUTpUPHUKALIMU U JeHuTpudukanuu. IlpoGnembl 3arps3HeHHs OKpYy)Karolen



Cpenbl COEAUHEHNSMH a30Ta.
15. Kpyrosopot ocdopa. buonorndeckas ponb docdopa. Pochop kak TUMHTHPYIONIHA (HAKTOP.
[TocencTBust aHTPOIIOTEHHOTO HAPYIIEHUS KpyroBopoTa docopa.

16. KpyroBopor ceprl. buomormdeckoe 3HaueHHe cepbl. Pe3epBHBIA  QOHA  CEphI
MHuUKpOOHOTIOTHYECKHE TPOLECCHl B KPYrOBOPOTE CEpbl. AHTPONOreHHass TpaHchopmarus
KpyroBopoTa cepbl. [loctyruienue cepsl B armocdepy. JlokanbHble, peruoHaIbHbIE U TI100ANbHBIC
npoOJIeMBbI 3arpsi3HEHUs aTMOC(HEPBI COSIMHEHUSIMU CEPBIL.

17. Ocobennoctr KpyroBopota Kaymsi. IOHHBII 1 TBEPABIN CTOK. AHTPOIIOT€HHOE BMEIIIATEILCTBO B
OHMOreOXMMUYECKHE KPYTOBOPOTHI M €T0 MOCIEACTBHSA. BinsHIe CelTbCKOro X03sCTBa Ha MUTPALUIO
XUMUYECKUX 3JIEMEHTOB.

18. Oxpana armocdepHoro Bo3ayxa. CTpoeHHE U Ta30BbI cocTaB arMocdepbl. McToOYHHKN
3arpsi3HEHUS] W OCHOBHbIE 3arps3HUTENd. PanuoakTUBHOE 3arpsi3HEHHE aTMOC(hephl.
OTtpunareabHOE BIMSIHEE 3arpsi3HEHHOTO BO3/TyXa HA IPUPOJIHBIE KOMITJICKCHI U IX KOMIIOHEHTHI,
Ha yernoBeka. JIMHaMMKa pacmpocTpaHEHHUs 3arps3HeHui. PaccenBaHHe BpEIHBIX BELIECTB B
atMocdepe. MeponpusitTus 1O oxpaHe arMmocdepHoro Bo3ayxa. CoBEpIICHCTBOBaHUE
TEXHOJIOTMYECKHX IMPOLIECCOB C LEIbI0 COKpAIllEHUsI BHIOPOCOB BPEIHBIX BEIIECTB B aTMOchepy.
Hopwmbl 1 mpaBuiia mo oxpase atMoc(hepHOTO BO3IyXa.

19. Oxpana BOAHBIX pecypcoB. 3HAUE€HUE BOJHBIX pecypcoB. Boanbie pecypcbl mupa u Poccum.
Kpyrosopor Boabl B npupoie. Y4Y€T M OLEHKA BOJHBIX pecypcoB. [mapoxumuyeckue
XapakTepucTuku. Junamuka Bogonorpednenus. [Ipodremsl pocta noTpedaeHUs MPEeCHOM BOIBI.
20. OxpaHa reoJIorn4ecKoi cpeabl U Heip. MuHepalibHbIe PeCypCHl M 3a/1a4H UX PAllMOHAIHHOTO
ucnonb3oBaHuss. OCOOCHHOCTH M3BJICUEHUS MOJE3HBIX UCKOMAeMbIX U3 Heap 3emiu. /luHamuka
n00brar. Buel moTeph mpu 100bIYE U IEPBUIHON 00pabOTKE MOJIE3HBIX HCKOITAEMBIX, UX BIIHSHUC
HA COCTOSIHHE OKpYy»Karoieil cpenbl. Hapymienus mpupoIHoil cpeipl mpu J100bIYE MOJIE3HBIX
HCKOTIAeMBbIX M BO3MOYHBIC X MTOCIICICTBUSI.

21. OcHOBHBIE MPUHIIMIIBI PALIMOHAIBHOTO UCIIOJIB30BAHUS TIOJIE3HBIX UCKOMAEMbIX. 3aMKHYTHIN
UK TepepadOTKH TOJIC3HBIX HWCKOMACMBIX. 3aJa4yd TOBBINICHUS CTEICHU W3BJICUCHUS
MUHEPATBLHOTO CHIPBS U3 Hellp. KOMIUIeKCHBIN MOAX0/1 K UCIIOJIb30BAHUIO0 MUHEPATbHO-ChIPHEBBIX
pecypcos. [Ipupomooxpanusie TpeOOBaHUS K TOOBIBAIOIINM KOMIIICKCAM.

22. Opranuzanusi oXpaHbl pacTUTENbHOCTH. Bunbl pacreHuii, BHecéHHbIe B KpacHble KHUTH.
[Topsimox BHeceHus pacteHuss B Kpacuyro kuury. OXpaHa pacTUTENBHOTO ITOKPOBAa Kak
neiicTBeHHast Mepa cOepexxeHust mouB. OXpaHa CEHOKOCOB, TyroB U mactouin. OcoOeHHOCTH U
OCHOBHBIC ITPUHITUITHI OXPAHBI PACTUTEILHOCTH.

23. OxpaHa 1 palMOHAIBHOE UCIOIB30BaHUE )KUBOTHOTO MUpPA. JKHUBOTHBIM MUP KaK aKTHBHBIN
aneMeHT Ouocgepsl. MHOrooOpazHoe 3Hau€HHE KUBOTHBIX B IMpHpoje. BaxHocTh mpoOieMbl
COXpaHEHHUS U PAIMOHATIBLHOTO HCIOJB30BaHUS JKUBOTHOTO MHUpA. BHOIIEHOTHYECKHE CBS3U
JKUBOTHBIX U pacTeHUi. JKHBOTHBIC — aKTHBHBIC TIOYBOOOPA30BATEIN M ONBIIUTEIIN PACTCHUH.
24. O6mas knaccuuKaiys METOJI0B IKOJIOTUYECKUX HccieaoBaHni. OCOOEHHOCTH MPUMEHEHUSI.
25. Metopl 0TOOpa U MOATOTOBKH K aHATM3y 00pa3IloB MOYB, paCTEHUH, 3epHA.

26. MeTobl 3KCTPaKIIMKA TOKCUYHBIX BEIIECTB U OUUCTKHU SKCTPAKTOB.

27. @®opmBl MHUTpPAllMd HWOHOB TSOKEIBIX METAJUIOB B TOYBaX. THWIBI W QYHKIUH
OMOreOXMMHUYECKHX OaphepoB.

28. MeTobl H3ydeHUs] MUTPAIK U TpaHC(HOpMAIK BEIIECTB B IIOYBAX U JaHIIa(Tax.

29. Ucnonp3oBaHue MeTo/1a OMOTECTHPOBAHUS, ONOMHIUKAIINY JJIsl JTMATHOCTUKH TOKCUKAHTOB B
CUCTEME «T10YBa—PaCTEHUE.

30. Knaccudukarust METO0B PU3UKO-XUMHUECKOTO aHann3a. OcoOEHHOCTH UX MPUMEHEHUS B
HKOJIOTMYECKUX HCCIIEOBAHUSX.

31. Xpowmarorpaduyeckue wmetoabl. OCOOCHHOCTH HX UCIHOIb30BAaHUS B OSKOJOTHYECKHX
MCCJIEIOBAHMSIX.

32. TloTeHIIMOMETpHYECKHE U CIEKTPOPOTOMETPUUECKHE METOJbI aHalM3a B SKOJIOTHYECKHX
UCCJIEIOBAHUSIX.

33. OcobeHHOCTH TPUMEHEHUS Ta30aHATH3aTOPOB B SKOJIOTHYECKUX UCCIIEOBAHUSIX.



34. I'uapoOroI0rn4eckre METO bl HCCIeIOBAHUHN B DKOJIOTHH.

35. Teopust u mpakTHKa NPUMEHEHUS MeToja COPOLMOHHBIX JIM3UMETPOB B IKOJIOTHMUECKHUX
UCCIIEI0BAHUSX.

36. JlucTaHIIMOHHBIE METOJBI HCCIIEOBAHMS MPHUPOAHBIX PECYPCOB, SKOCHUCTEM, COCTOSHUS
OKpYKarolle MPUPOIHON CPEBI.

37. DKosoruyeckas yCTOMYMBOCTb KU3HU Ha 3eMJie. buoTnueckas perynsuus IpupoIHON CPebl.
HeiicrBue npunnuna Jle [latense B 6nochepe. Hapymenue npunanummna Jle [llatense. Coxpanenue
YCTOMYMBOCTHU KU3HHU.

38. Kiumarndeckuid, OHOJOTMYECKHMH W OSKOJOTMYECKHMH TpEIenbl pocTa BEITUYHUHBI
SHepronoTpedIeHus yenoBeka. 3anackl HHGoOpMalud U UH(pOpPMALMOHHBIE TIOTOKU B OHUOTE U
ruBur3auu. [Ipo0iaemMpl CTaOMIBHOCTH OONBIINX CUCTEM M MPUHITUI SHTPOITHOCTH.

39. I'mobGanbHbIe sK0I0THYecKHe MPobaemMbl. CYITHOCTh MOHATHS. XapaKTepUCTHKA BayKHEHIIINX
npo0JieM U aHAIIU3 UX MPUIMHHON 00YCIOBICHHOCTH.

40. Ilpupomnble pecypcbl — €CTECTBEHHas OCHOBAa pPAa3BUTHUS MPOU3BOJUTENBHBIX CHIL
Knaccudukanus no HICTOYHHKAM U MECTOIIOJIOKEHUIO, TI0 COCTaBy. PeabHbIe U MOTCHIIUATBHBIE,
ucuepnaemble  (HEBO30OHOBUMBIE, BO300HOBHMBIE, OTHOCUTEIIBHO BO300HOBUMBIE) U
HercyepraeMbpie, 3aMEHUMBIE U HE3aMEHUMBIE TIPUPOIHBIE PECYPCHI.

41. CoBpeMeHHOe MOTpeOIeHHEe MPUPOAHBIX pecypcoB. OCHOBBI pallMOHAILHOTO UCTIOIB30BaAHUS
MPUPOJHBIX PECYPCOB. DKOJOTUYCCKU COATaHCHPOBAHHOE MOTPEOICHUE TTPUPOIHBIX PECYPCOB.
[ToHsATHA: IPUPOIONIOJIB30BAHUE, PECYPCHBIN LIUKIL

42. OxpaHa OKpYyKaroUle cpeapl — MEXIUCIUILUTMHAPHBIA HaydHBIH KoMILiekc. OnpeneneHne
noHATUsA. [IpuHIMIBL 0XpaHbl OKpyXarouieil npupoaHon cpenbl. [IpruHIUIBI TPUPOIOOXPAHHOU
JIeSATeTLHOCTH.

43. OmpenierieHre MOHATUS «3arPSA3HEHHUE OKPYXKAIOILIEH MPUPOAHOMN CPeabD» € HKOJIOTHUECKUX
no3uuui. IlapamMerpel COCTOAHMS, CBOMCTBa, IIOKA3aTeNM, XapaKTEPHU3YIOIIHE PEaKUUI0
OKpYKarolllel cpeipl Ha Bo3/eiicTBre uenoBeka. [IpupoaHbie u aHTponoreHHble (OMOI0THYECKHe,
MEXaHUYECKHUE, MHUKPOOHOJIOTHYECKHE, busnueckue, XUMUYECKUE) 3arpsi3HEHUSI.
Knaccudukanus 3arpssHenuii Ha cucTeMHO#l ocHoBe. [loHaTre o (hOHOBOM, permoHaIbHOM U
JIOKaJIbHOM 3arpsi3HEHUU.

44. ®axTophl, OMPENENAIOIINEe COBPEMEHHBIE KOIWYECTBEHHbIE M KAaY€CTBEHHBIC H3MEHEHUS
OKPY>KaIOIIEeH Cpelibl U €€ MPUPOIHBIX PECYpCOB. DKOJOTUUECKH OTAaCHBIE BUBI IPOU3BOJICTB U
00bekToB. Kakue mpous3BO/CTBA MPUBOAIT K HAUMEHbBIIEMY YHCIY HapYIICHHH B MPUPOTHBIX
cucreMax? «3akoHb» skosioruu (rpuposl) b. Kommonepa.

45. DKOJIOTMYECKHE AacleKThl MPOMBIIIEHHOTO MPOU3BOJCTBA. DKOJOTHYECKUE TMPOOIEMbI
(GYHKIIMOHUPOBAHUS TTPOMBIIIUIEHHOCTH. THIBI TPOMBIIIUIEHHOCTH B CBSI3U C HMCIOJB30BaHUEM
SHEPTUHU, ChIPbSI U MAaTEPUAJIOB U 3arPSI3HEHUEM OKPY>KarOLIe Cpeibl.

46. DKOJOTMYECKHE IOCICACTBUS (YHKIIMOHHPOBAHMS PA3IUYHBIX BHJIOB TpPaHCIIOpPTA
(aBHALIMOHHBIN, aBTOMOOHIIbHBIH, KEJIe3HOJOPOKHBIHN, BOAHBIN, TpyOonpoBoAHEIH, JIDIT).

47. Dxomoruueckue MpoOJeMbl ypOaHU3AIMU: TEXHOTECHHBIE OMOT€OXMMHYECKHE aHOMAIIUH,
KauecTBO BO3JlyXa, BOJOCHAOKEHHE M KaHAlW3allus, yJaJleHHe W TepepaboTka OTXOJOB,
WCIIOJIb30BaHue 3eMeltb. OnTuMu3anus JanamadTa CETUTEOHBIX TEPPUTOPHUA.

48. be30oTxomHbIE W MaJOOTXOIHBIE TEXHOJIOTMUM M TPOU3BOJCTBA — BAXHOE YCIOBHE
pallMOHAIBLHOTO  TPHUPOAOIONb30BaHMs.  [loHaTHe  0€30TXOAHOTO U MaJOOTXOJIHOTO
npou3BoACTBAa. OCHOBHBIE KPUTEPUU M MNPUHUUIBL. [{MKIMYHOCTH MaTepuaibHBIX MOTOKOB.
OrpaHvnueHre BO3JICUCTBHS Ha OKPYXKAlOIIYyl0 cpeny. PalmoHanbHOCTh OpraHu3aldd Ha
pPa3IMYHBIX YPOBHSAX MPUPOJAONONb30BaHUSA. OLEHKAa SKOJOTHUYHOCTH TEXHOJOTHYECKHUX
MIPOLIECCOB.

49. TlonsiTHe O TPHUPOAHO-XO3AMCTBEHHOUN (OMOIKOHOMUYECKOH) cucteme. [IpupomoéMkocTh
MPOM3BOJICTBA U DJKOJIOTHYECKAs TEXHOEMKOCTh TeppuTtopuu. CyITHOCTP W COJEpKaHUE
sKOHOMHUYECKOTo yiiepba. Mexanusm ¢dopmupoBanus. CTpykTypa. MeToasl oOmNpeneicHus:
MpSIMOTO CYETa, aHATUTUYECKUM, OaNaHCOBBIMA, aMmupuYeckuil. X ocobeHHOCTH M 0bOiacTu
MIPUMEHEHUS.



50. VYmepO6oéMKkocTh MpOU3BOACTBA. Mcmonb3oBaHME TIOKazaTellell  MpeJoTBpaIEHHOTO
SKOHOMHYECKOTO  yiiep0a. OKOHOMHUYECKMH ONTUMYM 3arpsi3HCHHsS. OKOHOMHUYECKas
3¢ (hEeKTUBHOCTL 3aTpaT MPUPOIAOOXPAHHOrO Ha3zHaueHus. Kraccudukaius OOIIeCTBEHHBIX
U3JIEPKEK, CBA3AHHBIX C IKOJIOTMYECKUM Ka4ECTBOM CPE/IbI.
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1. O0o0meHHast cTPYKTYpPa (POHAA OLEHOYHBIX CPEICTB MOAYJISI

O6o0mmenHas cTpykTypa (hoHIa OIEHOYHBIX CPEACTB MO MOAYJII0  Dkoyorus (B HedTerazoBoi
OTpAaCU U YHEPreTUKE) (MOIYIb)
B COCTaBE€ JUCIUILINH:
CrenanbHbIe TI1aBbI HAITPABICHUS
JucuuninuHa no BeiOopy acrnupanTa: OlieHKa BO3JEHCTBUS YHEPreTHUECKON OTpaciu Ha OKPY>KAIOIIYIO
cpeny; DKOJIIOTHYeCKH Oe30IacCHbIE TEXHOJIOTUH JUTS He(Tera30Bor OTpacin
JucuumninuHa 1o BbIOOpPY acnupaHTa: TexXHONOTMH YTHWIM3AalUMU OTXOJ0B He(TEerasoBod OTpaciu;
DKoornyecku 6e30MmacHble TEXHOIOTUH OOPAIIEHHUs C OTXOIaMH SHEPreTUKU

npuBeneHa B TaOmnuiie.
Tabnuua

IHoka3atenn
dopmupyemble chopMupoBaHHOCTH
KOMIIeTeHUHH KOMIeTeHU Uil (3HaHu,
YMeHUsl, HABbIKH)

JucuMmInHbI

OIIK.2 roTOBHOCTSH K 34. 3HaTh npenogaBaeMyro | AucrumuHa:" CrieruaiabHble IJIaBbl HAlpaBICHUS
MPero1aBaTeNbCKON o0nacTe Hay4yHOTO (Hay4HO-
JEATEIIBHOCTH 110 OCHOBHBIM | TEXHUYECKOTO) 3HAHHUS U
00pa3oBaTeTEHBIM (mmm) mpodeccnoHaNbEHOM
IpOTpaMMaM BBICIIETO JIEATEIIHOCTH U TCHACHINN
o0pazoBaHus ee Pa3BUTHA

TIK.1.B croco6HOCTH 31. umethb npencrasiaenue o |Aucuuruinza: " OueHka BO3ACHCTBYS SHEPTeTUUECKON OTpaciIu
OCYILIECTBIIATH B OOIIEM BUJE |IPHUHIIUAIC PAOOTEHI, Ha OKPYKaIOIIYIO Cpey

OLICHKY BO3JIEHCTBUS YCTPOICTBE OCHOBHBIX
00BEKTOB PHEPTETUYECKON U |arperaTtoB U reHepaJbHbIX
HeTera3oBoii oTpaciiu Ha IUIaHAaX TEIJIOBBIX U
OKPYXAIOMIYIO Cpeny ANEKTPUIECKUX CTAHITHH,
HCTIOJTB3YIONTNX
BO300HOBJIIEMBIE U
HEBO300HOBIISIEMBIE
HUCTOYHUKHU YHEPT U

T1IK.1.B 310. umets npeacrasnenue |Aucuuruinza:"OueHka BO3AEHCTBYS SHEPreTUUECKON OTpaciu
0 CBOMCTBaX OCHOBHBIX HA OKPYXKAOIIYIO CPeIy

OTX0JIOB TOIIMBHO-
JHEPTETHYECKOTO
KOMIUIEKCA U UX
TOKCHYECKOM BIIMSTHUU Ha
OKPYXAIOIIYIO CPENy U
YyeJ0BeKa

T1K.1.B 311. umets mipencrapienne | AucnuminHa: " DKOJIOTHIECKH 6€30MaCHBIC TEXHOJIOTHH JJIS
0 CBOMCTBaX OCHOBHBIX He(Tera3oBoi OTpaciu

0TX0/10B He(hTera30BOro
KOMIIJIEKCA U UX
TOKCHYECKOM BJIMSIHUM Ha
OKPYXAaIoUIyIo Cpesy U
YyeJIOBEKa

TIK.1.B 32. 3HaTh OCHOBHEBIE JucruminHa: " DK0JIOrHYecKn 0e30MacHbIe TEXHOIOTHH TS
TEXHOJIOTHYECKHE CBOMCTBA [HE(TEra30BOi OTpaciiu
He(TH ¥ He(PTETIPOTYKTOB

TIK.1.B 33. 3HATh TEXHOJIOTHH Jucruminza: " DK0JI0rHuecKn 0e30MacHble TEXHOIOTHH IS
MPOLIECCOB NEPBUYHOM HedTerazoBoit orpaciu
nepepaboTku HeTH 1 ra30B




I[IK.1.B

34. UMETb NPEICTAaBIICHUE O
TEXHOJIOTHSX U
000pynoBaHUH
TEPMHUYECKHX IPOLIECCOB
nepepadoTku HeTIHOTO
CBIPBS

Jucruminza: " DK0JI0rHYecKn 0e30MmacHble TEXHOIOTHH IS
He(TerazoBoi oTpaciu

I[IK.1.B

35. UMETh NPEACTABICHUE O
CTPYKTYpE€ CUCTEMBI
sHepreTHku Poccun, o
mpo6yieMax u MepcreKTUBax
Pa3BUTHSA TOILTUBHO-
JHEPTETHYECKOTO
KoMIuiekca Poccun u mupa

HucnnmmHa: "O1neHka BO3ACHCTBUS SHEPTeTHIECKOI oTpacin
Ha OKPYXKAOIIYIO CPEIy

I[IK.1.B

30. IMETH TPEICTaBIICHIE
00 OCHOBHBIX HOPMATHBHBIX
JIOKyMEHTaX,
KOHTPOJHUPYIOIINX BIUSHHAE
00BEKTOB SHEPTETHKH HA
OKPYXKAIOUIYIO IPUPOIHYIO
Cpely U 3I0pOBbE
HaceJeHus

HucnnmmHa: "OneHka BO3ACHCTBUS SHEPTeTHIECKOI oTpacin
Ha OKPYIKAOIIYIO Cpeay

IIK.1.B

37. UMETh NPEICTABIICHUE
00 OCHOBHBIX HOPMaTHBHBIX
JIOKyMEHTax,
KOHTPOJMPYIOIINX BIUSHHUE
00BeKTOB HeTerazoBoii
OTpAciX Ha OKPYKAIOLIYIO
NPHUPOJHYIO Cpeny H
3JI0pPOBbE HACEICHUS

JucuuruimHa: "DK0oI0rn4ecku 0e30MacHbIe TEXHOIOTHH IS
HedrerazoBoii oTpaciu

[IK.1.B

38. 3HaTh UCTOYHUKHU
o0pa3oBaHUs U
XapaKTepUCTUKH BIOPOCOB
B aTMOC(epy u cOpocoB
CTOYHBIX BOJ
3JIEKTPOCTAHIIUI

Hucnuniuna:"OueHka Bo31eHCTBUS S HEPreTUUECKON OTpaciu
HA OKPYXKAOIIYIO CPEIy

[IK.1.B

39. 3HaTh NCTOUHUKHU
obpazoBaHUs U
XapaKTePUCTUKH BBIOPOCOB
B aTMOC(epy U cOpoCcoB
CTOYHBIX BOJ] Ha 00BEKTaxX
He(TerazoBoi 0Tpacin

JucnuminHa: " DKoIoTuYecKn 0e30MacHbIe TEXHOIOTHH ISt
HedTera3oBoif orpaciu

T1K.2.B roToBHOCTH
MIPUMEHATH METO]IbI
HMHXEHEPHOU 3KOJIOTMH B
Hay4HO-UCCIIEIOBATEIBCKON U

31. 3HaTh OCHOBHEIE
TIOHSTHS, OTIPENICIICHUS H
3aKOHBI OOIIEN DKOJIOTUH

Hucnumunza:"CnenuanbHble I1aBbl HalpaBISHUs

MPEIo1aBaTeNbCKOM
JIeSITETTbHOCTH
[IK.2.B 310. 3HaTh OCHOBHEBIE Hucnmmumna: " CrieniuanbHbIe T1aBbl HAPaBICHUS
WH)KEHEpHBIE PEIICHHS,
HampaBJICeHHBIC HA 3aIIUTY
OKpY>KaloLIeH cpesl OT
HeOJIaronpHusTHOTO BIMSHUS
TOIJIMBHO-YHEPTeTUYECKOT O
KOMILIIEKCa
I[IK.2.B 32. 3HAaTh TEOPETHUECKUE Jucnunnuna:"CrenuanbHble I1aBbl HAPABICHUS

OCHOBBI OMOTCOXMMUYIECCKOMN
koHuenuuu B. 1.
Bepnaackoro, cTpykTypy 1
IIMHAMUKY Onocdepsl,
(hyHmaMeHTaIbHbIC




3aKOHOMEPHOCTH 3BOJIFOLIUU
6uochepsl U ycIoBHs
TpaHcopmaiuu onocdepol
B HoOC(hepy

I[IK.2.B

33. IMETh MPEICTaBICHHE O
CTPYKTYpe U pHu3uKo-
XUMHYECKHX MPOIIECCax,
MPOTEKAIONIUX B
atMmocdepe, runpocdepe u
autocdepe 3emiy,
AHTPOIIOTCHHOM
BO3/ICUCTBUH Ha reocepbl
3emin 1 criocobax
CHIKEHUSI BPETHOTO
BO3JEUCTBUA

HucnnmmHa: " CrienuanbHbIe T1aBbl HANPaBICHUS

I[IK.2.B

34. 3HATh CHCTEMY
HOPMHUPOBAHUS,
aIMUHUCTPATUBHbIE,
9KOHOMHYECKUE U
IMpaBOBbIC MCXaHNU3MbI
YIIpaBJIEHUS OXPaHOMH
OKpYy>Karolleil cpesipl,
METOAbI OLICHKH
9KOJIOTHUECKOTO PHUCKa

HucnnmumHa: " CrienuaabHbIe TI1aBbl HANPaBICHUS

IIK.2.B

35. UMETh NIPEACTABICHUE O
CHCTEME 3KOJIOTHYECKOTO
MOHHUTOPHHIa 1 OCHOBHBIX
(PU3UKO-XMMHUYECKUX
METOoJlaxX aHalln3a 00bEKTOB
OKpY>XKaloIel cpeabl

Jucnumumga: " CrieriuanbHble T1aBbl HAlPaBICHUS

I[IK.2.B

36. IMETh MIPEJCTABICHUE O
KOHLENIUHN YCTOUYUBOIO
Pa3BUTHsA, METOJOJIOTUY €€
IIPUMEHEHHUS B POCCUNCKON
cucreme
IPUPOJONOIb30BaHUS, O
MEXyHapOJAHOM
COTPYJTHHYECTBO B 001aCTH
OXPaHbl OKpY’KaroIen
cpensl

Hucnumiuna:"CnenuanbHble I1aBbl HApaBJICHUS

[IK.2.B

37. UMETh MPENCTaBICHHUE O
METO/IaX U MPUHLIMIIAX
IKOJIOTUUECKUX
HCCIIEIOBAHUH

Hucnumiuna:"CnenuanbHble I1aBbl HApaBISHUS

[IK.2.B

38. 3HaTh OCHOBHBIE
HampaBJIeHUs pa3paboTKH
9KOJOTHUYCCKHN YUCTHIX
3HepFeTI/IqCCKI/IX
TEXHOJIOT UM

Hucnmmumna: " CrieniuanbHbIe T1aBbl HAPaBICHUS

I[IK.2.B

39. 3HaTh NIEPBUYHBIC U
BTOPUYHBIC METO/IBI
CHIDKEHUSI 3aTrpsI3HEHUS
OKpYXaroliel cpesl Ha
o0bekTax HeTera3oBon
oTpaciu

Hucnumunza:"CnenuanbHble I1aBbl HalpaBISHUs

[IK.2.B

yl. yMeTh onieprupoBaTh
3HAHHWEM OCHOBHBIX TEOPHH,
KOHIICTIIINI 1 IPUHIIAIIOB
yueHus o ouocdepe

JucnumunHa: " CrieruanbHbIe TJIaBbl HAPaBICHUS




TIK.3.B roroBHOCTH
Yy4acTBOBAaTh B pa3paboTKe
JKOJOTHUECKH OE30MaCHBIX
TEXHOJIOTHI 00paICHNUS C
OTXOIaMH HEPTETHKH U
HedTerasoBoif oTpaciu

31. uMeTh MpCaACTaBJICHUC O
CUCTEME IOCyJapCTBEHHOT'O
peryjimpoBaHusd B obactu
YTUJIn3aluuu U XpaHCHUs
TIPOU3BOJACTBEHHBIX
OTXO00B

I[I/ICHI/IHJ'II/IHaZ"SKOHOFI/ILICCKI/I 0€e30IaCHEBIEC TEXHOJIOTHHI
O6paIIIeHI/IH C OTXOJaMHU SHEPreTUKN

I[IK.3.B

31. UMETH NpeACTaBICHUE O
CHCTEME TOCYJapCTBEHHOTO
PETyIUpPOBaHUS B 00JIACTH
YTUNIN3AIUN U XPAHSHHS
MPOM3BOJICTBEHHBIX
OTXO0/IOB

HucnumumHa: " TeXHOIOTHH YTHIIN3AIIUN OTX0J0B HeTera30Boi
OTpaciu

IIK.3.B

32. 3HaTh OCHOBHBIE BUIBI
OTXO0JI0B TOILUIUBHO-
SHEPIreTHYCCKOTO
KOMILIEKCA, UX
TEXHOJIOTHYECKHE CBOMCTBA
M KIIACCU(PHUKAIHEO

Jucruminza: " DKoI0rHIeCKH 0€30MacHbIe TEXHOIOTHH
00paIeHUs ¢ OTXOJaMH YHEPTCTHKU

I[IK.3.B

33. UMETh MPE/ICTABICHUE
00 UCTOYHUKAX
00pa3oBaHKs U COCTAaBE
ra3000pa3HbIX, KUIKUX U
TBEPABIX OTXOH0B
obpazyromuxcs npu
pa3paboTKe ¥ AKCILTyaTaI[iK
He(Tera3oBbIxX
MECTOPOKIECHU I

HucnummHa: " TeXHOIOTHH YTHIIH3AIUN OTXO0J0B HeTera3oBoit
oTpaciu

[IK.3.B

34. 3HaTh COBPEMEHHBIE
METOABI YTHIN3ALUH
ra3000pa3HbIX, )KUIKUX 1
TBEPIBIX OTXOJIOB,
00pa3yronuxcs npu
pa3paboTKe M IKCILTyaTaluH
He(TerasoBbIX
MECTOPOKIECHU I

HuctumuinHa: " TeXHOIOrHH YTHIIU3AIUH OTX0I0B He(Tera3oBoi
oTpaciu

[IK.3.B

35. 3HaTh DKOJIOTHYECKH
0e30macHbBIE TEXHOJOTHU
OYHCTKH, yTI/IJ'II/I3aI_[I/II/I n
XpaHeHI/If{ OTXO0O0B
TOIUTMBHO-3HEPT€TUYECKOU
oTpaciu

Jucuurmnza: " OKoJIoruuecku 0e30MacHbIe TEXHOJIOTHH
00paIeHUs C OTXOJaMH YHEPTETHKU

I[IK.3.B

36. 3HaTb OCHOBHbIC
HaIpaBJICHUS
(hopmupoBaHus
6€30TX0IHOM U
MaJIOOTXOAHOM TEXHOJIOTHH
Ha 00beKTax HedTera3oBoi
OTpACIH ¥ SHEPTETHKH

JucruminHa: " DKoJIOrHYecKn 0e30MacHbIe TEXHOIOTHH
o0OpamieHus ¢ 0TXOJaMH YHEPTeTHKH

[IK.3.B

36. 3HaTh OCHOBHBIC
HaIlpaBJICHUs
dhopmupoBaHus
6e30TX0IHOW U
MaJIOOTXOIHOM TEXHOJIOTUHU
Ha o0bekTax He(Tera3oBon
OTpacii ¥ SJHEPTEeTHKHU

JucnummnHa: " TeXHONOTHN YTHITH3AINH 0TX010B He()TEra30Bon
oTpaciu




2. Meroauka oneHKH 3TanoB GopMUPOBaHNMS KOMIIETEHIMA B paMKax MOIYJIS.

[IpomexyTouHast aTTecTanus Mo MOAYJII0 MPOBOIUTCS B 3 cemecTpe - B (hopme AuddepeHIInPOBAHHOTO
3ayeTa, B 4 cemecTpe - B popMe 3auera, B 5 ceMecTpe - B (hopMe IK3aMeHa, KOTOPbI HallpaBjIeH Ha OLEHKY
chopmupoBannoct komrereniuii OIK.2, I1K.1.B, T1K.2.B, T1K.3.B.

3adeT MpoOBOAMUTCS B YCTHOM (ITUCHbMEHHOM) (hopMe, 110 OuyieTam (Tectam). HiTh

3aueT IMPOBOAUTCSA B q)opMe NMHUCbMCHHOTO TCCTUPOBAHUA, BAPHUAHTBI TECTA COCTABJIAKOTCA U3 BOIIPOCOB,
OPUBEICHHBIX B  MACHOpPTE  3a4eTa,llO3BOJISIIOIIMX  OLEHUTh  TOKazaTelu  CcHOpMHUPOBAHHOCTH
COOTBETCTBYIOLIMX KOMIIETEHLIHI

OO0u1me npaBuiia BEICTABJICHUS OLIEHKU 10 AUCLUILIMHE ONPEAEIA0TCs O0allIbHO-PEUTUHTIOBON CUCTEMOMH,
NPUBEICHHON B paboyeil mporpaMme MOTYJIsl.

Ha ocHOBaHWHM TpUBEIEHHBIX Jajee KPUTEPHEB MOXKHO CJenaTh OOHIUH BBIBOA O C(HOPMHUPOBAHHOCTH
komnerenumii OIIK.2, TIK.1.B, T1K.2.B, T1K.3.B, 3a koTOopble OTBEUaET AUCIUIUIMHA, HA PA3HBIX YPOBHSIX.

OO0uas xapakTepuCTUKA YPOBHEH OCBOCHHUSI KOMIIETCHIIMIA.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHU,
TEOPETUYECKOE CO/ECP)KAHUE TUCLUIUIMH OCBOEHO YacCTUYHO, MPOOEIbl MOIYT HOCHTH CYIIECTBEHHBIN
Xapakrep, HeoOXOAMMbIE MPAKTHYECKHE HABBIKM PAaOOTHI C OCBOSHHBIM MaTepHaIoM c(hOpMHUPOBAHBI HE
JOCTaTOYHO, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMON MO/ YI€OHBIX 3aJaHUN HE BBHITOJTHEHBI
WJIM BBIIIOJIHEHBI C CYIIECTBEHHBIMU OLIMOKaMHU.

IloporoBplii. YpoBeHb BBIMONHEHUS pabOT oOTBeyaeT OOJNBUIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETUYECKOE COJEpKAHUE IUCLUIUIMH OCBOEHO YaCTUYHO, HO IPOOENbl HE HOCAT CYIIECTBEHHOIO
Xapakrepa, HeoOXOIUMBIE IMPAKTUYECKHE HAaBBIKA pPAabOTHI C OCBOCHHBIM MAaTEpPHAIOM B OCHOBHOM
chopMHpOBaHbI, OOJBUIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMON MOAYIS Y4eOHBIX 3a/laHUM BBINOIHEHO,
HEKOTOpBIE BU/IbI 3aJIaHUI BBIIOJIHEHBI C OIINOKaMHU.

BazoBblii. YpoBeHb BBINOJHEHHS] pabdOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHUYECKOE
COJIEp KaHUE TUCLUIUINH OCBOEHO MOJHOCTBIO, 0€3 MPOOeIoB, HEKOTOPbIE NPAKTHUECKHE HABBIKU pabOTHI ¢
OCBOCHHBIM MaTepHuajioM c(HOPMHUPOBAHbI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOl MOy
yueOHbIEe 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIIOM 0ajyIoB, HEKOTOPbIE U3 BBIMOJIHEHHBIX 33JaHUH, BO3MOYXHO, COJIEpKaT OLIMOKH.

IIpoaBuUHYTHI. YPOBEHb BBINOJHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHe
JUCLUIUIMH OCBOEHO TIOJHOCTbIO, 0€3 Mpo0enoB, HEOOXOAHWMbIE MPAKTUYECKHE HABBIKM pabOThl C
OCBOEHHBIM MaTepHaioM c(pOPMHUPOBaHBI, BCE IPETYCMOTPEHHbIE IPOTPAMMON MOTYJIsl yueOHbIE 3aaHus
BBITNOJIHEHBI, KAYECTBO MX BBIMIOJHEHUS OLEHEHO YHCIIOM 0allioB, OIM3KUM K MaKCUMaJIbHOMY.



