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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIJIMHBI (MOTYJIs1)
HCJ'I}IMI/I OCBOCHHA NUCHUIIMHBI ABJIAKOTCA: MOJYYCHHUC CTYACHTAMH 3KOJOTMYCCKOTO 06pa30}3aH1/151 u
JTUKBUIAIMS TTpo0ena B o01ieM GyHIaMeHTATbHOM €CTeCTBEHHOHAYYHOM 00pa3oBaHUuU
3HAKOMCTBO CTYACHTOB C OCHOBaMH (pyHJaMEHTAJIbHOM 3KOJIOTUH;
(dbopMUPOBaHKE YKOJIOTHYECKOTO MHUPOBO33PEHUS U MPEACTABICHUS O YeIIOBEKE KaK O YaCTH IPUPO/IBL;
HayyHOe 000CHOBAaHME MTPUPOJTOOXPAHHON 1€ATEIHHOCTH.

2. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JAUCHMILUIMHE (MOIYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM

Kong u naumeHOBaHME
WHJIUKATOpa JOCTHKEHUS

[Tnanupyemblie pe3yabTaTbl 00y4eHUS MO
JTUCITUILINHE, 00ECTICUNBAIOIINE TOCTIKCHUE

KOMIIETECHIINHU IJIAHUPYEMBIX pe3ynbTaToB ocBoeHuss OITOIT
VK-8 Cnioco6en coznaBats u|YK-8.1 IIpoBoaut|3HaeT
MOJJIEP>KUBATH B|ueHTU(DUKALINIO yIPO3bI[OCHOBBI OKOJIOTMM - COCTaB U CBOMCTBa
IIOBCEIHEBHOM JW3HU U B|(OMACHOCTH)  MPUPOJHOIO  M|IKOCHCTEM, IIOTOKM BEIIECTB M JHEPrUU B
npodeccnoHanbHOM TEXHOTEHHOT'O MPOUCXOXKICHUS [IKOCUCTEMAX, COBPEMEHHBIE HKOJIOIMYECKUe
NEeSTeIbHOCTH  Oe30macHble|is KU3HEJCATEIIbHOCTH|IPOOJEMbl, ~ BO3HUKAIOLME B  PE3yJbTaTe
yCIIOBUS YeloBeKa AHTPOIIOTEHHOTO BO3ACHCTBUS
KHU3HEIESATEIbHOCTH JUISL ymeer
COXpaHEHHUS MIPUPOJIHOM BBISIBJISITH IPUYUHBI HETATUBHBIX MU3MEHEHUU B
Cpelbl, obecrieyeHHs OKpYyKalolmel MpUpOTHON cpene, (PaKTopbl
yCTONYHUBOTO pa3BUTHUSA Cpelbl,  BO3JCHCTBYIOIIME HA  3J0POBBE
o0IIecTBa, B TOM YHCJIE MPH YeJioBeKa

yIpo3e M BO3HHUKHOBEHHH
YpE3BBIYANHBIX CUTyaluid U
BOCHHBIX KOH(JIMKTOB

BJIajleeT HaBbIKAMH
METOJIaMH aHaJIn3a SKOJIOTHYECKOIO COCTOSHHUS
00BEKTOB OKPYKAIOIICH CPeIbI

3. Yka3zaHue MecTa IMCUHUILIHHBI (MOYJIS1) B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl
Jannas aucuuniauHa (Moayib) BkItodeHa B biok «lucuumimssl, moxynn» b1.0.10 ocHoBHOI

npodeccuoHaIbHOM 00pa30BaTENIbHOM MPOTrPaMMBbI

00s13aTeIbHON YacTH y4eOHOro IJIaHa.

15.03.03 IlpukinagHas MeXaHUKAa W OTHOCUTCA K

No e Iiects A — Koxa u HanMeHoBaHME WHANKATOPA
/11 pedl YrotrHe Auct JOCTHOKCHHS] KOMIIETCHITUN
1 X VYK-1.1, VK-1.2, VK-2.4, OIIK-1.1,
OIIK-1.3, OIIK-1.4, OIIK-1.5
> |busnxa VK-1.1, VK-1.2, VK-2.4, OIIK-1.1,
OIIK-1.2, OIIK-1.4, OIIK-1.5
XuMHus - 3HaTh OCHOBBI OOIIIeH U HEOPraHNYECKON XUMUU
®du3KKa - 3HaTh 3aKOHBI TEPMOJIMHAMHUKH
Ne TMocie A — Kon n HauMeHoBaHME MHAUKATOpa
/11 Ayrotie et JTOCTH)KCHHS KOMIIETECHITUN
1 |Be3omacHOCTh KU3HEACATEIBHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

4. O0beM DUCHMILIMHBI (MOAYJIf]) B 3a4YeTHBIX €IMHHULAX € YKA3aHHEM KOJMYEeCTBa aKaJeMHYeCKHX
YacoB, BbIJICJCHHBIX HAa KOHTAKTHYH paldoTy o0y4yalmmuxcsi ¢ nmpemojasartesneM (M0 BHIAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJbHYIO Pa00Ty 00y4Yarommxcst

Cemectp
13 HuX yackl Ha
o Bcero
Bun yue6Ho# paboTh MIPAKTUYECKYIO
4acoB 3
MOJITOTOBKY
KonrakTHas padota 32 32




Jlexmonneie 3auatus (JIek) 16 0 16
JlaGopartopusie 3anstus (JIad) 8 0 8
[Ipaxtrueckue 3amsaTus (11p) 8 0 8
HNnas xouTakTHAs padoTa, B TOM Yucje:
KOHCYJIBTAIINX TI0 KYpCOBOU paboTe (TIPOeKTy),
KOHTPOJBHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIo (cIaJa 3a4eTa,
3a4eTa C OIICHKOM; 3alIuTa KYpPCOBOM pabOThI
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas pab0Ta Ha aTTECTALUIO B CECCHIO
(KOHCYIBTAIHA TIEpe] K3aMEHOM H cllada
Yacbl HAa KOHTPOJIb 4 4
CamocrositennbHasi padota (CP) 36 36
O0uas TPy10€eMKOCTh IUCHUILIUHBI (MOIYJISA)
Yyachl: 72 72
3a4eTHbIe eIMHMIIbI: 2 2
5. Copep:kaHue JUCUMILIMHBI (MOAYJisI), CTPYKTYPMPOBAaHHOe IO paszjejaM (TeMaM) ¢ yKa3aHMeM
OTBEJIE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnyeckuil jaaH JUCHUILUIMHBI (MOJYJIsA)
Konrakthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
o MHIUKATOP
a
S| mexuum 113 JIP Bcero
Ne Pa3nens!l IUCIUTUIMHEL S 1t CP > | IOCTHIKEHU
o} yac. N
O W3 HUX Ha W3 HUX Ha W3 HUX Ha
MIPaKTH- MIPaKTH- MIPaKTH- KOMIICTCHIL
BCETO YECKYIO BCETO YECKYIO BCETO YECKYIO Hn
HOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3gen. Mctopus akonaoruu
1.1. (UcTopus sxonorun 3| 2 2 4 YK-8.1
2 |2 pazgen. [Monynsauuu u
IKOCUCTEMBI
2.1. ([Tomymnsiuuy ¥ SKOCHCTEMBI 31 2 2 4 YK-8.1
3. |3 paznen. buortnueckuii 6ananc
B DKOCHUCTEMAX
buornueckuit OanaHc B
3.1. 3| 2 2 4 YK-8.1
SKOCUCTEMAX
4. |4 paznen. CBolicTBa H3KOCHCTEM
4.1. [CpoiicTBa S5KOCUCTEM 3| 2 2 4 YK-8.1
5. |5 pa3znen. Dueprus B
OKOCUCTEMAX
5.1. |DHeprus B akocucTemMax 31 2 2 4 YK-8.1
6. |6 pa3nen. Dxonoruueckue
(bakTopsl
6.1. |Oxomoruueckne GaxToOpbl 31 2 2 2 6 YK-8.1
7. |7 paznen. I'mobanbHbIE
9KOJIOTHYECKHE TPOOIIEMbI




I'moGanbHble  mpoueccsl B
71 ouocdepe: KIMMAaTHYECKHE| 5 | o 4 6 VK-8.1
U3MEHEHHUS, baykTyanun
030HOBOTO CJI0SI
AHTpPOIIOT€HHOE BO3JICHCTBUE HA
7.2. |npupomHyro cpexy u erof 3 [ 2 2 3 7 YK-8.1
HOCJIEACTBHUSI
8. |8 paznen. CocrosiHue
OKpY’KaroIlel Cpelibl U 310pOBbE
YeJI0OBEKa
8.1 HOpMI/IpOBaHUI/Ie KauecTsa| 4 ) 4 6 VK-8.1
OKPYKAIOIIeH CpeJibl
Hcrounuku 3arps3HCHUA
8.2. [Bozgyxa.  Meroasl  oueHKH| 3 2 4 6 VK-8.1
3arpsI3HEHHOCTH.
83, Onpenenenne ycioBuid coOpoca 3 2 4 6 VK-8.1
CTOYHBIX BOJI B BOJHBIE OOBEKTHI
OneHka KauecTBa HPHUPOJHBIX
g4 [BoR o CAHMTAPHO-| 5 4 3 v VK-8.1
MUKpPOOHOJIOTUYECKUM
O0Ka3aTeNsIM
OueHka KauecTBa IUTHEBOU
8.5. |Bogpl Mo opraHonentuueckum| 3 2 2 4 VK-8.1
OKa3aTeNsIM
9. |9 paznen. Kontpoib
9.1. |3auer 3 4 YK-8.1
5.1. Jlekuuu
Ne | HaumenoBanwue paznena .
. HaumeHoBaHMe U KpaTKOe coJepKaHUe JIEKIINH
n/m Y TEMBI JIEKIUI
HcTopus sxonoruu
OcHOBHBIE 3Tallbl CTAHOBJIEHUS AKOJIOTMHM KaK CaMOCTOSATEIbHOW HayKH,
COBPEMEHHOE  coJlepKaHWe  JUCHMIUIMHBL.  CBsI3b  JKOJOTMH €
1 Hcropus sxonorun
SKOHOMHYECKUMH, TEXHHYECKMMH U  COLUUAIBHBIMH  JUCHUTUIMHAMH.
Okonoruss — HayuyHbli (YHIAMEHT HPUPOIOOXPAHHONW JESITEIbHOCTH.
3HaueHue 3KOJOTNYECKOr0 BOCIUTAHUS U 00pa30BaHUs
[Momynsamuy 1 SKOCUCTEMBI
[Tonsatue 6uocucTembl. BHOCMCTHMBI HaIOPTraHU3MEHHOTO YPOBHS - MIPEIMET
skonorud. [lomynsauuu, ux XxapakTepuCTUKHU U CTPYyKTypa. JleMorpapuueckue
2 Honyssuuu u xapakTepucTuku. Poct Hapononacenenuss 3emnu. CocTaB M CTPYKTypa
IKOCHCTEMBI 9KOocHCTeMBbl. (DYHKIIMOHANBHBIE TPYNIBl OPraHU3MOB  (IIPOAYIICHTHI,
KOHCYMEHTBI, peayleHThl). lIpocTpaHcTBEeHHass CTPYKTypa 3KOCHUCTEMBI.
Bunsl sxocucrem.
buoTtnueckuii 0ananc B SKOCHUCTEMAX
. CuHTE3 M pa3loXKEHHE OpraHMYECKHX BEUIECTB B  JKOCHCTEMaX.
3 Buomirseckmii bananc B ABTOTpOdHBIE U TreTepoTpodHble Mpoiecchl. POTOCUHTE3 U XEMOCHHTES.
kochcTeMax Bunst neixanus. [poaykius u gectpykius. buotndeckuii 6amanc s3kocucteM
1 6uocdepswl.
CBolicTBa 35KOCUCTEM
CoBOKyNHBIE U AMEPKEHTHBIE CBOMCTBA 3KocucTeM. Camoperynsauus B
4 CaoiicTBa 3KocUCTEM [9KocucTemMax. OOpaTHBIC CBA3U. Y CTOWYHUBOCTh U CTAOUIIBHOCTH IKOCUCTEM U
ouochepsl. buopaznoobpaszue. KpyroBopoTsl BemiecTs.




Pa3Butne »sxocucteM. DKOJIOIMUECKHE CYKIECCHM, IPUYMHBI W THUIIBL
[Tpu3Haku 3penocTu 3KOCUCTEM.

DHeprusi B 9KOCUCTEMaxX

DHeprusi B 3KOCUCTEMAX

Uctounuku sHepruu. KayecTBo sHEpruu. DHTPONUA U IKCEPrusd. 3aKOHbI
TEPMOJMHAMUKHU B 3KOocHcTeMax. OcoOEHHOCTH MPeoOpa3OBaHUs SHEPTUU B
*uBOM Marepuu. [ToToku 3Heprun B MUIIEBHIX LEMsAX. Tpoduyeckue ypoBHU.
DKOJIOTHYECKUE TUPaMUIbl. JHEPTETUUECKUE TUITBI SKOCUCTEM

Okonornyeckue paKTopsl

Okonoruyeckue HakTopsl

Dkonorndyeckue HaKTOpbl U UX BO3JCHCTBHAE HA OPraHU3M

Cpena oburtanus u ycioBus cymectBoBanus. Knaccudukarus
9KOJIOTUYECKHUX (PaKTOPOB (a0MOTHYECKHE, OMOTHYECKUE U aHTPOTIOTEHHBIE).
O0630p BaxHEHmUX (AKTOPOB OKpYXKAlOIIEH Cpeapl: TeMIeparypa,
BJI&KHOCTb,  OCBEIICHHOCTh,  COJICHOCTh,  HEAHTarOHUCTHYECKHE M
AQHTarOHUCTHYECKHE B3aMMOOTHOIICHUSI OPraHU3MOB U JIp. DKOJIOTHYECKas
WIacTHYHOCTh. CTEHOOMOHTHI M 3BPUOHMOHTHL. 3aKOHBl MHUHUMYyMa H
TONEpaHTHOCTH. Jlumutupyromue ¢GakToppl. DKOJOTHYECKas  HUIIA.
B3aumoneiicTBue u koMIieHcanus aKkTopoB

['mo6asnbHbIE POIECCHI B
ounocdepe:
KJIMMaTHYECKUE
U3MEHEHUs, QIIyKTyaluu
030HOBOTO CJIOSI

['mobanpHBIE TIpollecCHI B Omocdepe:
(IryKTyaluy 030HOBOTO CIIOS

OcHoBHBIE  KIMMaTooOpasywomue  (akropbl. Bo3MoXHBIE  TPUYHHEL
KJIMMaTHYECKUX U3MEHEHHUI M UX TIOCIIEICTBHS JJISl PUPOIHBIX SKOCUCTEM U
yenoBeka. O30HOBBIA CIOH M ero 3HadeHue musi Oouocdepsl. "O30HOBEHIE
IbIpEl". B3aMMOCBSI3b HAayKH, TOJUTHKH M DKOHOMHKM NPU OIIEHKE

MI00ATBHBIX TIPOIIECCOB

KIIMMaTHU4Y€CKUEC U3MCHCHUA,

AHTpPOIIOT€HHOE
BO3JICHCTBUE HA
IPUPOJHYIO CPEAY U €ro
IIOCJICACTBHUA

AHTPOIIOT€HHOE BO3/IEHCTBUE HA IPUPOIHYIO CPELlY U €r0 NOCIEACTBUS
Buasl 3arps3sHeHus OKpyKaroLled Cpeabl U ero nocieacTsus. KuciorHele
JIOX/IM, AaHTPOIIOT€HHOE 3BTpo(dUpOBaHUE BOJOEMOB. BripyOka jecos,
CHIDKEHHE BHJOBOTO Pa3HOOOpa3us M HMX MOCIEACTBHA IS OHOC(EpBI.
B3auMoCBsI3b  3KOJOIMUYECKUX, JAEMOrpaUuecKux U HHEPreTHYeCcKuX
npoOem

5.2. IlpakTudeckue 3aHATHS

HaumenoBanue paznena

Ne .
W/ | ¥ TEMBI paKTHHECKHX HammeHnoBanue U coiepikaHue MPAKTHYECKUX 3aHATHHA
3aHATHI
AHTpPOIMIOreHHOE AHTpONOreHHOe BO3/IEHCTBHIE HA IPUPOIHYIO CPELy U €T0 MOCEICTBHS
8 BO3JICHCTBUE HA DKoornyeckast pojib JECHBIX IKOCUCTEM U TOPOJICKUX 3€JICHBIX HaCaXKICHHI
HPUPOIHYIO CPEAY U €r0 |B  TOJJIEPKAHUM  CTAOMIBHOIO  COCTaBa  aTMOC(EPbl U CHMXKECHMS
MOCIIEICTBHSI 3arpsi3HEHHOCTH Bo3ayxa. Pemienue 3agau
HopmupoBanue kauecTBa OKpyKaroliei cpe/ibl
®denepanbHbIl 3aKOH 00 oOXxpaHe OKpyxatomeid cpeasl. HopmupoBanue
3arpsA3HSIOIIMX BEIIECTB B 00BbEKTAaX OKpyXkarolei cpeasl. HopmupoBanue —
HopmupoBanue kauectBa N o
9 9 BOKHEHIIMK DJIEMEHT pEryJMpOBaHUS KadecTBa OKPYKAIOMIEH Cpebl.
OKpY’KaromIen cpeibl o .
DKOJIOTHYeCcKUi u COLIMAIbHO-TUTUEHHYECKU I MOHUTOPHHT.
CaHUTapHO-TUTHEHUYECKHE HOPMATHBBl W CIIOCOOBI OIIGHKH KadecTBa
BO3/1yXa, BOJIbI, TOYB.
HcTouHnku 3arpsi3HEHUs BO3yxa. MeTo/1bl OLIEHKH 3arps3HEHHOCTH
Knaccugukaiuss MCTOYHWMKOB 3arps3HEHUs Bo3ayxa. OCHOBHBIC BHIIBI
Hcrounuku 3arps3HeHus
MCKOIIaeMOr0 TOIUIMBA, 3arps3HAIONIME BEIIECTBA, 00pa3yloIIMecs MpU HX
10 BO31yXa. MeTronbl
CKWTaHWW. BrnusHue Ha TPHUPOJHYIO Cpeay M 370pOBbE ueloBeka. Pacyer
OIICHKH 3arpsi3HEHHOCTH.
Macchl 00pa3yromuxcs BEIIecTB.
[Toka3zarenu 3arps;3HEHHOCTH BO3/IyXa
11 | Onpenenenne ycnopuit Omnpenenenue ycnoBuii cOpoca CTOYHBIX BOJ B BOJIHBIE OOBEKTHI




cOpoca CTOYHBIX BOJI B
BOJHBIE OOBEKTHI

Bunbl CTOYHBIX BOJ, YCIOBHSI UX OTBEIEHHUS B BOJHBIE OOBEKTHI. Pacuer
HEOOXOIMMOM CTETICHH OYMCTKU CTOYHBIX BOJ, JOMYCTUMOW KOHIICHTPAIUU
3arpsA3HSIONINX BEIIECTB B CTOYHBIX BOJIaX, HOPMAaTUBHO JOITYCTHMBIN cOpoC.
MeToAn! OIICHKH SKOJI0THYECKOTO COCTOSHHS BOJTHOTO OOBEKTA.

Pemenue 3amau

5.3. JJaboparopHbie pabOTHI

HaumenoBanue paznena

IJI\/?I Y TEMBI JIA0OPATOPHBIX HaumenoBanwue u conepkanue J1ad0paTOpHBIX padoT
paboT
DKoyiorudeckue hakTopsl
6 |Dxonorunueckue daxropsi|/IabopaTopnas padora "OnpeneneHue xecTKOCTH BoIbl. Pacuer cyrounoro
MOoTpeOICHUS KaJIbIIUs U Maruus"
OneHka KadyecTBa MPHUPOIHBIX BOJ MO CaHUTAPHO-MHUKPOOHOJIOTHYECKUM
O1eHKa KauyecTBa IMOKa3aTeIIsIM
npupoansix Bogno  |HopmartuBHble TpeOOBaHMS K KauecTBY HPUPOAHBIX U NUTHEBBIX BOJ IO
12 CaHUTApPHO- OaKTEPUOJIOTHYECKUM,  BUPYCOJOTHYECKMM W IMapa3uTOJIOTHYECCCKHM
MHUKPOOHOJIOTHYECKHM |[IOKA3aTEIISAM. Mertobl MHKPOOHOJIOTHYECKOTO aHalu3a BOJIBI.
IIOKa3aTelIsiMm bakrepuonorndeckuii aHanu3 NpUPOAHBIX BOJ. OIEHKAa 3arps3HCHHOCTH
BOJIbI 110 UHIUKATOPHBIM MUKPOOPTaHU3MaM
OlleHKa KauecTBa OrieHKa Ka4yecTBa BOBI 110 OPraHOJEIITUYECKUM ITOKa3aTeIsIM
13 MUTHEBOM Boabl o |HOpMaTuBHEBIE TpEeOOBAaHUS K KAYeCTBY MUTHEBOM BOBI. OpraHOICITHIECKIE

OpTraHoOJICITUYICCKUM
IIOKa3aTcJIsIM

IIOKa3aTCJIn. OnpeneneHHe MYTHOCTH, HIBETHOCTHU U 3aIllaXa BOIBI.

5.4. CamocrosiTenpHasi paboTa o

OydJarommxcs

Ne | HaumenoBanue paszaena N
ConeprxkaHne caMOCTOSTEIbHON paboThI
/0 | AMCUMIINHBI U TEMbI
1 Ucropus sxonorun
N3yueHue AONOTHUTENBHOTO MaTeprasa o TeMe, MOAroTOBKA K OIpocam
9 [Monynsuuu u [Tomynsaumu 1 5KOCUCTEMBI
9KOCHCTEMBI N3yueHue AONOIHUTENBHOTO MaTepUala o TeMe, MoAroTOBKa K orpocam
3 Buortnueckwuii 6amanc B [bruoTnueckuit 6anaHc B SKocHCTEMax
KOCHCTEMAX N3yueHue AONOIHUTENBHOTO MaTepraia o TeMe, MOAroTOBKA K OIpocam
. CBoiicTBa 3KOCHCTEM
4 CBoiicTBa 3KOCUCTEM
N3yueHue AOMOIHUTENBHOTO MaTeprala o TeMe, MOJAroToBKa K ornpocam
DHeprusi B 9KOCUCTEMAaxX
5 | DHeprus B 9KOCHUCTEMAX
N3yueHue AONOTHUTENBHOTO MaTepraia o TeMe, MOAroTOBKA K OIpocam
Okonorudeckue GpakTopsl
6 |Dxomormueckue paxropsr|I3ydeHre NOMOIHUTENLHOIO MaTepUana 1Mo TeMe, MOATOTOBKA K ONpoca,
odopmIIeHHEe OTYETA T10 JTA0OPaTOPHOU paboTe
['moGanpHBIE Mpoliecchl B Onocdepe: KIMMaTUIECKUe U3MEHEHs, QITYKTyalnu
I'moGanbHBIE IpOLIECCH B pont Pep > pryxTyan
030HOBOTO CJIOS
ouocdepe:
N3yuenue AONOIHUTENBHOTO MaTeprala o TeMe, MoJAroToBKa K onpocam
7 KIIMMaTUYECKUE
W3MEHEHUs, QIyKTyaluu
030HOBOTO CJIOS
AHTpONIOT€HHOE AHTpPONIOT€HHOE BO3/ICHCTBHUE HA MPUPOJIHYIO CPEAY U €r0 MOCIEICTBUS
8 BO3/IEHCTBHUE HA BrinosHeHNE JOMAITHUX PACUYETHBIX 3aJaHUi, MOArOTOBKA K OIIPOCam

MPUPOJHYIO CPEAY U €ro
TIOCTICICTBHSI




HopmupoBanue kauectBa

HopmupoBanue kagecTBa OKpYKaroIEeH cpebl

9 4 N3yyeHne mpHPOJOOXPAHHOTO  3aKOHOJATENBCTBA W HOPMATHBHBIX
OKPYXAIOMIEH CPEMBI |, b renron
VicTouHMKHM 3arps3HEHUS BO3ayXa
Hcrounuku 3arps3sHeHus .
BeimonHeHne AoMamIHMX PAacUeTHBIX 3aJaHWH, W3y4eHHE HOPMATHUBHBIX
10 BO31yXa. MeTobl
JOKYMEHTOB
OLIEHKH 3arpsi3HEHHOCTH.
Onpenenenue ycnopuit |Onpenenenue yciaoBuid cOpoca CTOUHBIX BOJ B BOJHBIC OOBEKTHI
11 | cbpoca cTounbIX Boa B |BbINONHEHHE JOMAIIHMX PAaCYETHBIX 3ajJaHWi, H3YYEHHUE MaTepUajoB II0
BOJIHBIE OOBEKTHI TeMe
Onenka kauecTBa OneHka KadecTBa MPHUPOAHBIX BOJ IO CAHUTAPHO-MHKPOOHOIIOTHYECKUM
HNPUPOIHBIX BOJI IO  |[TOKAa3aTesIM
12 CaHUTapPHO- Odopmiienre otuera mo jabopaTopHOil paboTe, M3ydeHHE HOPMATHUBHBIX
MHUKPOOHOJIOTHYECKUM |JJOKYMEHTOB
[10Ka3aTessiM
OueHka KayecTBa Ouenka KayecTBa MUTHEBOI BOJIBI IO OPTaHOJICITUYECKUM MTOKA3aTEIIM
13 NUTHEBOM BOABI 0 [Odopmiienne ordera mo maboparopHOi paboTe, M3ydyeHUE MATEPUAIOB IO

OpPraHOJICIITUICCKUM
I1OKa3aTCiIsiM

TEMC




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEIbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

BaxxHelmM 3TaroM OCBOCHHUS TUCIUIIIMHBI SBISETCS CaMOCTOSITENbHAs paboTa 0O0ydaromuxcst ¢
MCIOJIb30BAaHNUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

B 00bem camocTosTeIbHOM paOOThI 10 AUCIUIUIMHE BKIIOYAETCS CIICIYIOIIee:

- U3yYEHUE TEOPETUUECKUX BOIPOCOB MO BCEM T€MaM JIUCLHUIUIMHBL

- UI3YUCHUC HOPMATUBHBIX TOKYMCHTOB

- BBITIOJTHEHUE PACUYCTHBIX JOMAITHUX 33 [aHHiA,
- o(hopMIIEHHE OTYETOB 1O JaOOpPaTOPHBIM paboTam

- IOATOTOBKA K 3a4CTy

Bce HeoOXxoanMbie MaTepUabl sl IOJTOTOBKU K TEKYIIEH U TPOMEKYTOUHOM aTTeCTallii UMEIOTCS B
MOODLE (kypc «Dxoyiorusi»): BHIICO3AMKCh JEKIMA, MPE3CHTAllMd M TEKCTOBBIC (haiibl, MaTepHAIbl K
MPAKTUIECCKUM U J1a00paTOPHBIM 3aHSITHSIM.

3ajorom YCIICHIHOI'O OCBOCHHA

MPAKTUYECKHUX U TA0OPATOPHBIX 3aHSATHIA.
I/ITOFOM HU3YyUYCHUA AUCHUILIIMHBI SABJIACTCA 3a4CT, KOTOpBIﬁ IIpOBOAUTCA B (bopMe KOMHBIOTepHOFO
Tectunoranve R MOODLE

JUCHHUITIINHBI «DKOIOTHUA» SABISETCS 005A3aTelIbHOE IIOCCIICHUEC

7. OueHoYHbIe MATePUAJIbI /JJsi NMPOBedeHUs] TEKYILIero KOHTPOJIs YCIeBAeMOCTH U TMPOMEKYTOUYHOM
arrecTauvy 00y4armMXCs N0 JMCUMILINHE (MOLYJII0)
7.1. IlepeyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TAIOB UX (POPMHPOBAHUS B IPOLIECCE OCBOCHUS AUCIMITIIUHBI

KOI[ 1 HAMMCHOBAHUC

Ne KonTponupyembie pasieibl AUCIHUILIAHBI N Bu onieHoYHOTO
WHNKATOPA KOHTPOIUPYEMOM
/1 (Motyis) cpencTaa
KOMITIETEHIIUU
1 |Hcropust sxonoruu VK-8.1 TECTHI
2 |llomynauuu U 3KOCUCTEMBI VK-8.1 TECTBI
3 |buoTtnueckuii 6azaHc B DKOCUCTEMAX VK-8.1 TECTBI
4 |CBoICTBa DKOCUCTEM VK-8.1 TECTHI
5 |DHeprus B sKOCHCTEMAX YK-8.1 TECTBI
TECTHI OTYETEI o
6 [Oxonoruueckue GpakTopsl VK-8.1 ’
nabopaTopHBIM paboTam
['mobGanpHBIe  mpomecckl B Ouocdepe:
7 |KIMMAaTHYeCKUE W3MEHEHUs, (IyKTyaruu VK-8.1 TECTBI
030HOBOTO CJIOS
AHTPOIIOreHHOE BO3EUCTBUE HA IIPUPOIH
8 p a PUPOJHYIO VK-8.1 TECTBhI, pEIICHUE 3a]a4
CpeNy U €ro MOCIEACTBHUS
HopmupoBanme  kadecTBa  OK arormeun
9 PMHUP pyzaiom YK-8.1 Pemrenue 3amau
cpenbl
Ucrounukn 3arpsa3HeHus Bo3ayxa. MeTobl
10 p AyX a VK-8.1 Pemenue 3amau
OIIEHKH 3arpsI3HEHHOCTH.
OmnpeneneHne yCIOBAN cOpoca CTOYHBIX BOJI B
11 pel Y p a VK-8.1 Pemenue 3amau
BOJIHBEIE OOBEKTEI
OneHka KadyecTBa IPUPOIHBIX BOL IO .
1 PHpOZ A Ot4der mo abopaTOpHOA
12 |caHuTapHO-MHKPOOHOIOrHYECKUM YK-8.1 paore
[IOKa3aTeNIsIM
13 OneHka KadecTBa IHTHEBOM BOABI IO VK-8.1 Otuer mo nabopaTopHO
OPra”HoJIENTHYECKHUM ITOKA3aTEIIM ' pabote
14 |3auer VK-8.1




7.2. TunoBbIe KOHTPOJIBHBIC 3aaHHSI HJTH MHBIC MaTepHATBl TEKYIIETO KOHTPOJIS YCIIEBAeMOCTH, HEOOX O IMMBIC
JUTSL OTICHKH 3HAHUHM, YMEHHI U HABBIKOB U (WJIHM) OIBITa MPOPECCHOHATBHOMN AEATEIbHOCTH, XapaKTePU3YIOITIX
sTanbl GOPMUPOBAHUS KOMIIETEHIIHI B IIPOLIECCE OCBOCHUS AUCIIUTIIMHBI

[Tpumepsl TUTIOBBIX 3334 - Ui TpOBEpKH CHOPMUPOBAHHOCTH WHAMKATOPA TOCTHIKCHUS
xommeTenuu YK - 8.1

1. OmpenenuTh 3aTpaThl KUCIOPOAA M KOJUYECTBO BHIOPACHIBAEMBIX ra3000pa3HBIX MPHUMECeH  mpu
COKMTraHuK 32 TBIC. TOHH CJIAHIEB ¢ 3eMeHTHBIM cocTaBoM: C— 68, H-9,0—-16,5,N-1,5, S—5,0%. Kakas
Macca JpeBecuHbl Oepe3bl ¢ xuMuueckuM coctaBoM: C- 50,2, H- 6,3, O- 43,0% nomkHa ObITh CHHTE3UPOBAHA B
JIecy JUIs OAJIepKaHus OajlaHca B OMOTEXHOIICHO3e?

2. Ompegenuts KonmuecTBO oOpaszyromerocs CO2 u BOIBI MPU CKUTAHUU 26 THIC. TOHH
npupoHoro raza (metan — 80, mponan — 20%). Kakast rioma s TMXTOBOIO Jieca HEOO0XO0IUMa JJII TOTO, YTOOBI
MOTPEOUTh TaKOe KOJIMYECTBO YIIIEKUCIIOTO Ta3a , €Clid  XUMHUYECKui coctaB apeBecunbl C- 50,4; H- 6,0; O-
43,1%, a To0BOM MpUPOCT cocTariseT 7,2 m3/ra .

3. TpeOyetcs 11 OYUCTKA CTOYHBIX BOJ, €CIIM KOHIIEHTpANUs MeIu B CTOYHBIX Bojaax 0.07 mr/i, pacxon
CB — 25 M3/c, pacxon Boabl B peke — 1700 m3/c, koaddunuent cmemenus — 0.8, KOHIIEHTpAIUsI MEIH B BOJIC
pexu — 0.0002 mr/m, ITJIK — 0.001 mr/n? PaccunTarh nmpeneiasHO JOIMyCTHMBIN cOpoc.

4. CTouHBIC BOABI COAEPIKAT JUOYTHIIOBBINA 3pUp, TMMETUIAMUH | AUMETUIKETA3UH B KOHIICHTPAIHAX
0.017 mr/m, 0.009 mr/m u 0.01 mMr/n coorBeTcTBeHHO. Pacxox crounbix Box — 90 m3/c, pacxon Boas! B peke — 1900
Mm3/c, koapduuuent cmemenus — 0.9. B Bome Bomoroka mepednciieHHbIE BemecTBa OTcyTcTBYIOT. [T/IK
muOyTtuinoBoro 3¢upa — 0.0015 mr/n (Tokcukonorndeckwuii JINB, 2-it kmace omacHoctn), numerrinamunaa — 0.005
mr/a (tokcukonorudeckuit JIIIB, 3-i k. onmacHocTH), a quMerniakerasuHa — 0.01 Mr/m (TOKCHKOIOTHYeCKUit
JIIIB, 1-i k1. omacHOCTH). MOXHO JI cOpachIBaTh CTOYHBIE BOABI 0€3 OUUCTKH?

7.3. CucremMa OLEHMBAHUS pE3yJbTaTOB OOY4YEHMs] MO AMCLUUILIMHE (MOIYJIO) MPU NPOBEACHUM TEKYILIETrO
KOHTPOJISI YCIIEBAEMOCTH

O1eHKa «OTIUYHOY 3HAHUS:

(3auTeHO) - CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pasjeniaMm
JTUCIUTIIIMHBI, @ TAK)KE 110 OCHOBHBIM BOIIPOCAM, BBIXOJISIIINM 32 TIPeIebl yaeOHOH
IpOrpamMMmBbl;

- TOYHOE HUCII0JIb30BaHHE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTUYECKH TPAMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0KEHUE OTBETA HAa BOIIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEHUE OCHOBHOMW U JIOMOJHUTENIBHOM JINTEPATYPHI,
pPEKOMEHI0BaHHOM paboyeil mporpaMMoii o JUCHHUIUIMHE (MOYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLENIUAX U HANPABICHUIX JUCLUIUIMHBI U
JIaBaTh UM KPUTHYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS IPYrUX
JUCLUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyell mporpamMme
KOMIICTCHITN;

- BJIaJIeeT HaBbIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOXKHBIE POOIEMBI U
HECTaH/IapTHbIE CUTYaIUH;

- IPUMEHSET TEOPETUYECKHE 3HAHUSI [T BbIOOpa METOIUKHM BBITOJTHEHUS 3a1aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33]1aY;

- Oe3ymnpeyHo BiIajieeT HHCTPYMEHTapHeM y4eOHOM TUCIUIUIMHBL, yMEHHE €ro

3¢ (peKTUBHO UCIOIL30BATh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpUECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
IPYMIIOBBIX 00CYKICHUSAX, BEICOKUN YPOBEHb KYJIbTYpPhl UCIIOJTHEHUS 3a1aHUI




Onenka «xopouo»
(3auTeHO)

3HaHMSL:
- JOCTaTOYHO IOJIHBIE M CUCTEMAaTU3UPOBAHHbBIC 3HAHNUS 110 AUCLUIIINHE;

- YCBOGHHUE OCHOBHOM U JIOMIOJHUTEIHHOMN JIUTEPATYPhl, PEKOMEHIOBAaHHOM paboueit
MIPOTrpaMMOi IO JTUCITUTIIINHE (MOIYIIIO)

YMEHMUS:

- yM€EeT OPUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLETIIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

- UCMOJIb3yeT HayUYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKH U JIOTHYECKH IIPABUIIBHO
M3JIaraeT OTBETHI HA BOIIPOCHL, YMEET Je/IaTh 0OOCHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HHCTPYMEHTAapUeM 110 TUCLMILIMHE, YMEHHE €r0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIICHUH HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CAaMOCTOATENIbHAS paboTa Ha MPAKTUYECKUX 3aHATHUSIX, YIACTHE B IPYIIIOBBIX
00CYX/I€HUSX, BBICOKUI yPOBEHb KYJIbTYpbl UCIIOJIHEHUS 3a/laHU;

- CpPeIHMIA yPOBEHb C(POPMHUPOBAHHOCTH 3asIBICHHBIX B paboueii mporpamme
KOMIIETCHIINH;

- 0e3 3aTpyJHEHU BRIOUPACT CTAHIAPTHYIO METOUKY BBITTOJIHEHUS 3a/1aHHIA;

- 000CHOBBIBACT XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA

Ouenka
«YIOBIICTBOPUTEIIHHOY
(3auTeHO)

3HAHUA:
- IOCTaTOYHBIA MUHUMAJILHBINA 00BEM 3HAHHH 110 JUCLIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOK pabodeil mporpaMMoi;

- HCIIOJIb30BaHUE HAYYHOU TEPMUHOJIOTHH, CTUIUCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHE JICJIaTh BBIBOIbI 0€3 CYIIECTBEHHBIX
OIIMOOK

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLUEMIUAX U HAIPABJICHUAX 10
JMCIUIUIMHE U J1JaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, yMEHUE €r0 UCIIOJIb30BATh B
pEeLIEHUH TUIIOBBIX 3a]1a4;

- YMEET MO0Ji pyKOBOJICTBOM IPEMOAABATEIISI PEIIATh CTAHJAPTHHIE 3a1a4U
HaBBIKH:

- paboTa 1o pyKOBOJCTBOM IPEMO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSX,
JIOITYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3a1aHUM;

- IOCTaTOYHBII MUHUMAJILHBIN YPOBEHBb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETESHIIHIA;

- UCTIBITHIBAET 3aTPYIHCHUSI IPU 0OOCHOBAHUH AJITOPUTMA BHITIOJIHEHUSI 3aJaHU I

Orenka
«HEYIOBJIETBOPUTEIHLHOY
(He 3a4TeHO)

3HaHMSL:
- (hparMeHTapHbIe 3HAHUS 110 TUCIUIINHE;

- OTKa3 OT OTBeTa (BHIIOJHEHUS MUCbMEHHON paboThl);

- 3HaHUE OT/IEeIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHBIX paboueil mporpamMmoit 1no
JTUCIUIUINHE;

YMEHUSL:

- HE yM€eT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAINYKE TpyOBIX OMIMOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJTHEHMS 3a/1aHU;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBHIIIOJHEHMS 3aJaHUN

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS JJIS IPOBEICHHS MPOMEXKYTOUHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NEeSTeIbHOCTH,  XapaKTepU3YIOLUX AJTanbl  (HOpMHUpPOBaHHMS KOMIETEHIIMM B  Ipolecce OCBOCHMS
00pa3zoBaTeNbHON IPOTPAMMBI




7.4.1. TeopeTndeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTalli 00yJaroIIuXCst
Bomnpock! k 3auery:
. OCHOBHBIE 3TaITbl B UCTOPUHU SKOJIOTHH.
. IIpeamer sxonorun. buocucremMbl HAJOPraHU3MEHHOTO YPOBHS
. [TorynsiiuOHHBIE CHCTEMBI M UX XapaKTEPUCTHKH.
. CocraB skocuctemsl. buonienos u ouororn. IlpocTpancTBeHHAs CTPYKTYpa 3KOCUCTEM
. CoiictBa sxocuctemsl. [IpuHINT 3MEpIKEHTHOCTH.
. O6pa3zoBaHue 1 pa3oKeHUE OpPraHUYECKUX BEIECTB B Orocdepe.
. BzaumoeiictBue aBTOTpO(HBIX U TeTepOTPO(HBIX MPOIIECCOB.
. [IpoayKiMoHHO-IECTPYKIIMOHHBIN Oalanc B Ouocdepe.
. Camoperymsus sxocucteM. OOpaTHBIE CBS3H
. CTaOUIBbHOCTD 3KOCUCTEM.
. THIBI yCTOMYMBOCTHU 3KOCUCTEM.
. DKOJIOTHYECKHE CYKIIECCUH.
. [IpUYMHBI U THIIBI CYKIIECCUH.
. HazemHbIe 1 BOJIHBIE HKOCHUCTEMBI
. AHTpOTIOT€HHBIE SKOCHUCTEMBL: TOPOJ U arpo’KOCUCTEMA.
. OTnn4Ms NpUPOJHBIX IKOCUCTEM OT AHTPOIIOT€HHBIX.
. 3aKOHBI TEPMOJTUHAMHUKH B SKOCUCTEMAX.
. OuTponus. CriocoOHOCTh NPUPOAHBIX CUCTEM COXPAHAThH YIOPSAA0YEHHOCTb.
. KaguecTBO 3HEprum u 3kceprus.
. IIpeoOpa3oBaHue 3HEPruM B KUBON MaTEPUU.
. Tpoduueckue nenw.
. Tpoduueckue ypoBHu. 3akoH JIunnemana
. DKOJIOTUYECKUE MUPAMUIBI.
. DHEpreTUYeCcKHe TUIIbI SKOCHCTEM.
. Cpena obuTaHus v yCcaOBHUs CYIIECTBOBAHHUS.
. Knaccugukanus skonornyeckux GpakTopos.
. AGUOTHYECKHE IKOIOTHYECKHE (DAKTOPHI.
. AHTaroHUCTHYECKUE OTHOILEHUS B IPUPO/IE.
. Heantaronmncruieckne OTHOMIEHHS B TIPUPOJIE.
30. Okonornueckue Huu. IIpasuio I'yase.
31. 3aBUCUMOCTh KH3HENEATSIFHOCTH OpPraHW3Ma OT KOJMYECTBEHHOTO 3HAYEHHS HKOJIOTHYECKOTO
¢baxTopa
32. Dkosoruyeckas miacTUYHOCTb.
33. CTeHOOMOHTHBIE U IBPUOMOHTHBIE OPTaHU3MBI.
34. 3axk0oHBI MUHUMYMAa U TOJIEPAHTHOCTH.
35. JImMuATHpYIOIINE SKOIOTHYECKHE (DaKTOPBI M MX 3HAUCHHE ISl IPUPOAOOX PAHHOU IS TeTHHOCTH.
36. CoBMeCTHOE BIMSIHUE M KOMIIEHCALUS SKOJIOTHYeCKUX (haKTOPOB
37. Knumatndeckne U3MEHEHHUS: BO3MOXHBIE IPHYUHBI M TTOCIIEICTBUS
38. «O30HOBBIE JBIPHI».
39. KucnoTHbsle 10K IH.
40. Bunpl 3arps3HeHUs1 OKpyXKarolei cpeibl
41. AuTponoreHHoe 3BTpo(UPOBAHNE BOJOEMOB.
42. BoipyOka necoB. Jlerpanarus Ha3eMHBIX SKOCHCTEM.
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7.4.2. IlpakTryeckue 3aaHus 1J1s POBEICHHs TPOMEKYTOUHOM aTTecTali 00yJaromuxcst
He npenycMoTpens!

7.4.3. IlpumepHble TEMBI KypcOBOM paboThI (poeKTa) (IIpU HATUYNHN)
KypcoBas pabota (poeKkT) He IpeayCMOTPEHBI

7.5. Metoauueckue MaTepHualbl, ONpeAessiomre MpoLeaypbl OLleHUBAaHHS 3HAHUH, YMEHUHN, HAaBBIKOB U (MJIN)
OTIbITa MPO(PECCUOHANBHON 1eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIETEHLINN



[Tpouenypa mpoBefeHHs] TPOMEKYTOUHOM aTTECTallMd U KOHTPOJISL YCIIEBAEMOCTH PErJaMEHTHPYETCs
JIOKAJIbHBIM HOPMATHBHBIM aKTOM.

[Tpouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETEHIMH IpPU MPOBEACHUH TEKYLUIEr0 KOHTPOJIS
IpuBeAcHa B 1. 7.2. TUNOBBIE KOHTPOJIBHBIE 3a/1aHUS TEKYILIETO KOHTPOJIS IPUBEAEHBI B I1. 7.3.

[IpomexxyTouHast aTTecTarusi MPOBOAUTCS B (GopMe 3adeTa. 3adeT MPOBOAUTCS B YCTHOU (opme
(cobecenoBanue). B ycioBHSIX NHUCTAaHIIMOHHOTO OOYYEHUS MPOBOAUTCS KOMIBIOTEPHOE TECTUPOBAHHE B

MOODL.

7.6. Kpurepuu onieHuBaHus cpOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOUHON aTTecTalluu

Kpurepun
OLICHUBAaHMS

YpoBeHbL OCBOCHUS U OLIEHKA

OrneHka OneHka
«HEYJOBIIETBOPHUTEND | «yI0OBIETBOpUTENHH | OLIEHKA «XOPOLIO» OueHka «OTJIIMYHO»
HO» o»
«HE 3aUTEHOY «3a4TEHOY
YpoBeHb 0CBOEHUSI | YPpOBEHb OCBOEHUS | YPOBEHb OCBOEHUS YPpoBEHb OCBOECHHUS
KOMIIETEHIINH KOMIIETCHIIUH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IPOABUHYTBIN. «BBICOKHI».
Kommereniun ge Kommerenmn Kommerenun Kommerenimn
c(OpPMHPOBAHEI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHuS OOIIUPHBIE, | apryMEeHTHPOBaHHbIE,

YMCHUS ¥ HABBIKU HE
chopMuUpOBaHBI

0a30BbI€ CTPYKTYpBI
3HaHUU. Y MeHUs
(dbparmMeHTapHbI 1
HOCSIT
PENPONYKTUBHBIN
Xapaxrep.
JlemoHCTpHpYy€ETCS
HU3KHUU YPOBEHb
CaMOCTOSITENIbHOCTH
IIPAKTUYECKOTrO
HaBbIKA.

CHUCTEMHBIE. Y MEHHUS
HOCSIT
pPENpOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3a/1aHUM.
JleMoHCTpUpYyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSATEIIbBHOCTH
YCTOMYUBOTO
MPAaKTUYECKOTO
HaBbIKA.

BCECTOPOHHHE. Y MEHHUS
YCHEIIHO MPUMEHSIOTCS
K PELICHUIO KaK
TUIOBBIX, TAK U
HECTaHJaPTHBIX
TBOPYECKHUX 3aJJaHUM.
JemoHncTpupyercs
BBICOKUI YPOBEHb
CaMOCTOATENIBHOCTH,
BBICOKAs aJallITUBHOCTD
MIPAKTUYECKOr0 HaBbIKa




OO0yyvaromumiics OOyyarormmiics OOyuaromumiics OO6yyaromumiics

JTEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIIECTBEHHbIE -3HaHUSA -3HaHUE U -r1y0oKHe,
poOesIbl B 3HAHUAX TEOPETHIECKOTO MOHUMAaHUeE BCECTOPOHHHE H
yueOHOro MaTepuarna; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHBIC
-JIOITYCKaKOTCS -HETIOJIHBIC OTBETHl | KOHTPOJIHMPYEMOTO | 3HAHHWS IMIPOrPAMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHEIE o0BeMa Marepuana;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OINOKH B IPOrPaMMHOTO -II0JIHOE MOHUMAaHHe
OCHOBHBIE BOITPOCHI OTBETE, Marepuania; CYILIHOCTH 1
ouiera, OTCyTCTBYET HENOCTATOYHOE - 3HAHM B3aMMOCBSI3U
3HAaHUE U IOHUMAaHUE IMIOHUMAaHHE TEOPETUUECKOTO paccMaTpuBaeMbIX
OCHOBHBIX ITOHITHH U CYIIHOCTH MaTepuaia MIPOIIECCOB U SIBJICHHH,
KaTeropuii; H3J1araeMbIX -CIIOCOOHOCTh TOYHOC 3HAHHE
-HEMMOHHUMAaHue BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITOHITUH, B
CYILIHOCTHU -HEYBEPEHHbIC U OOBSICHITH CBSI3b paMKax 00CyX)IaeMbIX
3HaHUA JIONIOJTHUTEIIbHBIX | HETOYHBIC OTBETHI HA | IPAKTUKHU U TEOPUH, 3aJIaHNi;
BOITPOCOB B paMKax JIOIIOJIHUTCIIBHBIC BBISBIISTh -CII0COOHOCTH
3aJaHui Ouiera. BOITPOCHI. MIPOTUBOPEYUS, yCTaHABJIUBATh U
poOJIeMBbI U O00BACHATH CBS3b
TEHAEHIIUN MIPaKTUKU U TEOPUH,
pa3BUTHS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 coJiepKaTelbHbIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha HCYCPITBIBAIOIIIHE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKKe
JIOITOJTHUTCIIBHBIC

BOIIPOCKHI 3K3aMEHaTOopa.

[Tpu BbIIOTHEHUU Obyyaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABUJIBHO BBITTOTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Toxazan

MIPOJICMOHCTPHPOBAI | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaia.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MIPAKTUICCKHEC 3/ IaHUs
BBITIOJTHEHBI U peleHun yueOHOro MaTepuana. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUYAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owmera mpu ITpu oTBeTax Ha 3aJIaHus PEIICHBI C BOTIPOCHL.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMHU
HABOJIAIIUX BOITPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTIYIIIEHO MHOTO OTtBeTun Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTPYJIHEHUS 10 BBIOMpAET TEOPETUYECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUTSL BBIOOpa METOMKHU
Jlomyckaet rpyObie BBITTOJTHCHUS METOJIUKY BBITTOJTHCHUS 3aJaHH.
OIIMOKY TIpH 3aJaHuMn. BBLITTOJIHEHUS He nomyckaet ommbox
BBITIOJIHCHHH 3a7aHui, | JlomyckaeT ommoOKu 3aJIaHHi. MIPY BBIMOJHEHUH
HapyIIAlOIINE JIOTHKY | Tpu BeIMONHEHUH | Jlomyckaer omuOKu 3aJIaHUil.
peuieHus 3a1ay. 3aJaHui, HAPYIICHUS | TPU BHITOJHEHUU CaMoCTOSTEIIFHO
JlenaeT HEKOPPEKTHBIE| JIOTUKHU PELIEHUS 3aJlaHuM, HE aHAIIM3UPYET
BBIBOJIBI. 3ajad. Hapyuiaroue pe3yJIbTaThl
BIIQJICHUC He moxet o6ocHOBaThH HcneITEIBaeT JIOTUKY PEIICHUS BBIIIOJIHCHMS 3aJaHHI.
HaBBIKAaMH aJrOpUTM 3aTPYJIHEHHUS C 3a71a4 I'pamoTHO
BBITIOJTHEHMS 3a/1aHui. | popmymupoBanuem | Jlemaer KOppeKTHBIS 000CHOBBIBACT X0/
KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a/1a4.
BBIBOJIOB. pe3yJibTaTtamM
UcneiTeIBacT pELICHUS 3a/1a4uu.
3arpynHeHus mpu [ OOOCHOBBIBAET XO/T
000CHOBaHHUU pelnieHus 3anaq 6e3
ajgropuTMa 3aTpyAHEHUH.
BBIIIOJTHCHUS
3aJlaHni.

OneHKa MO JUCHMIUIMHE 3aBUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
TUCIUIUTAHOM, ¥ TPEACTABISAET cOO0U cpenHee apuMETHIECKOE OT BBICTABICHHBIX OIEHOK IO OTICIIBHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY/«3a4TEHO» BBICTABIISETCS, €CIIH CpeHEe apuPMETHUISCKOE HAXOJUTCSI B HHTEPBAIIC
oT 3,5 o 4,4.

OrieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.4.

OneHKa «HEYAOBIIETBOPUTEIHHOY/ «HE 3aYTE€HO» BBICTABISECTCS, €CIHU CpelHee apudMeTHuecKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TEXHUYECKOe o0ecneyeHne JUCIUIJIMHBI (MOIYJIs1)
8.1. [lepeueHb OCHOBHOI U TONOTHUTEIHLHON TUTEPATYPhI, HEOOXOAMMOMN AJIsi OCBOSHUS TUCUUTUIMHBI (MOIYJIs)

KomanuectBo
9K3EMILIIPOB/IIIEKTP
oHHBII agpec DbC

Ne ABTOp, Ha3BaHME, MECTO U3JaHUs, U3/1aTEIbCTBO, TOJ U3/1aHUs yUeOHOU U
n/m y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

1 |Crapgauukwii I'. B., Oxonorus, Cankr-IletepOypr: XUMU3 AT, 2020 9BC

2 BetkoBa JI. ., Anekcee M. U., Kapmazunos @. B., Heseposa-/[3uonak E. B., 9BC
IseTkoBa JI. U., Dxomorust, CI16.: HoBwiii sxypHan, 2012
JlonoJHNTEIbHAS JIUTEPATYPA

1 [MamkeBnu M. A., UcakoB A. E., Ilerpos [I. C., IletpoBa T. A., Dxonorus,| http://www.iprbooksh
Cankt-IlerepOypr: Cankr-IleTepOyprckuii ropHbIid yHuBepeuTeT, 2015 op.ru/71711.html

1 [BerxkoBa JI. W., bapsimnukoBa T. H., Makaposa C. B., 3komnorus. 3BC
Jlabopartopusblii npaktukyMm, CII16., 2005

5 Janwunos-Jlanuwiaesa B. WM., Mutuna H. H., Manamenkos b. M., Dxomorus,| https://urait.ru/bcode/
Mocksa: Opaiit, 2020 451415




OOyuarommecs U3 ynciaa nHBa 0B 1 il ¢ OB3 o0ecnieunBaroTCst mevyaTHBIMU U (HITH) DJIEKTPOHHBIMH
o0pa3oBaTeNbHBIMU pecypcaMu B (pOpMax, aaanTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBBSI.

8.2. Ilepeuenp pecypcoB HMHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «MHTepHET», HEOOXOTUMBIX ISt
OCBOCHMS JTUCITUTUTHHBI (MOJTYIIS)

Haumenoanue pecypca cetu «HTEpHET» DneKTpOHHBIN ajpec pecypca

Oxogoruueckuii nopran Cankr-IleTepoypra www.infoeco.ru
Odunmansupiii cait MUHHCTEpCTBA HPUPOJHBIX PECYPCOB U
skojoruu PO

OdunmanbHpIf calrt ®denepanbHON CITYXKOBI o
TUIPOMETEOPOJIOTMH W MOHHUTOPHMHIY — OKpYKaromieil — cpest|WWwW.meteorf.ru
(Pocrunpomer)

WWW.MmnNr.gov.ru

www.kodeks.ru

CupasouHo-11paBoBoii pecypc «Komekc"

8.3. Ilepeuens coBpeMeHHBIX MpodecCHOHATbHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBanue DIIEKTPOHHBIN ajpec pecypca
\\law.lan.spbgasu.ru\GarantClie
WudopmannoHHo-nipaBoBas cucrema [ apaHT nt
HNudopmanmonno-npapopas cuctema KoHcynbTaHT Waw.lan.sphgasu.r\Consultant
patt P Y Plus ADM

NudopmanmonHo-mipaBoBas 6a3za qanabx Komeke gitsp/://gasudata.Ian.spbgasu.ru/d
CucreMa qucrannmonsoro ooyuenus CII6GIACY Moodle https://moodle.spbgasu.ru/
OnektpoHHas 6ubnuorexa Upobuc 64 Ihl}g/)://ntb.spbgasu.ru/|rb|s64r_p
DJIeKTPOHHO0-O0MOIHoTEUHas cucTeMa n3arenbersa "Jlans" https://e.lanbook.com/
DIeKTPOHHO-0MOIMoTeuHas cucteMa uznarenabcrsa "FOPAUT" https://www.biblio-online.ru/

OenepanbHblii  00pa3oBarenbHBI mopTanl "EnuHoe OKHO JocTyna K

http://window.edu.ru
00pa3oBaTeIbHEIM pecypcaM" P

Enusblil  9MeKTpOHHBIH  pecypc  yueOHO-METOAMYECKOM  JHUTepaTypbl

CIIGIACY www.spbgasu.ru

8.4. Ilepeuenp HMH(OPMAIMOHHBIX TEXHOJOTHMH, HCIHOJB3YEMBIX MPHU OCYIIECTBICHUU O0Opa30BaTEIbHOTO
mporecca IO JUCHMILIMHE, BKJIIOYas II€peueHb JIMIEH3MOHHOIO M CBOOOJHO  paclpoCTPaHsAEMOro
IIPOrpaMMHOT0 00ecreueHust

Crioco6 pacripocTpaHeHus
HaumenoBanue (JIMIIEH3MOHHOE WJIK  CBOOOJIHO
paCIpPOCTPaAHSIEMOE)

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammHBIe
npoAyKThl Maiikpocodt, gorosop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeitn": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Microsoft Office 2016

HoroBop Ne  [132009689201 ot
18.12.2020r IIporpamMmmMHBIe
npoaykThl MaiikpocodT, moroBop No
132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

DKoJjor

HoroBop  Ne ®-31/2020 oT
17.03.2020r 000 "®upma
HNurerpan" 6eccpOodHbIil

8.5. MaTepuanbHO-TEXHUYECKOE 00€CIICUCHIE TUCITUTUTMHEI
CBejieHHs1 00 OCHAIEHHOCTH YYEOHBIX ayJMTOPUI M MOMEIICHUH JIJIsl CAMOCTOSITEIIbHON paboThI

HanmenoBanue yd4eOHBIX ayIUTOPUI M TIOMEIICHUIA
JUISL CAMOCTOSITENTbHON pabOThI

OcHaleHHOCTh 000pyJ0BaHHEM M TEXHHYECKUMHU
CpeAcTBaMu 00y4YeHuUs

50. VYueOHBIE ayauTOPUH JUISL  IIPOBEIACHHS
JIEKIIMOHHBIX 3aHATHU

VYuyeOHas ayauTopuss JUIL  NPOBEACHUS  3aHATUH
JEKIIMOHHOTO ~ THUIA, KOMIUIEKT MYJIbTUMEIUUHOTO

000py0BaHUs (mepcoHaIbHBIN KOMIIBIOTED,
MYJIbTUMEIUNHBIA TPOEKTOp, 3KPaH, ayJu0-CUCTEMA),
J0CKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  meGeinn,

noakmoueHne k kommbiotepHo cetu CIIOIACY,
BEIX01 B MaTepHeT

50. IlomenieHus 1uist CaMOCTOSATENBHON PabOThHI

[Tomenenue A1t CaMOCTOATEILHON padOThI (UM TATBHBIN
3an oubnuoreku, aya. 217): [IK-23 mr., B T.4. 1 wr.- [IK
ot gmn ¢ OB3  (cucteMHBI  OJIOK, MOHHUTOD,
KJIaBUATypa, MbIIIb) C TOJKIIOYECHHEM K CETH
«MHTEpHET» M 00ECIICUCHHEM J0CTyNa B AJICKTPOHHYIO
nHpopmannoHHo-00pa3oBarensuy0 cpeay CIIOIACY.
I1O Microsoft Windows 10, Microsoft Office 2016




50. VYwueOnas mabopatopus OOmEH >SKOJIOTUH,
XUMHH BOJBI U TEXHOJIOTUU OYUCTKU CTOYHBIX BOJT
2-s1 Kpacnoapmetrickas yi. 1. 4

Ayn. 16, 501,506

Juctunnsatop; BeimsbkHOW mikad; BeiTskHON miKad;
XnagorepMmocrar; Xiamorepmocrar;  Mukpockon -
20; Xumudeckasi ocy/a;

ONEeKTpOIIMTKAa  KBapl;  AHaIM3aToOp  JKUIKOCTH
«Dmoopar-02-3M» ¢ mpUCTaBKOW JUIsl ONpeneaeHuUs
XIIK; Iopratusnsiit Typougumerp HACH mon. 2100P;
Onokymstop 119-0244 mectumecthsiii; Kosmopumerp
K®K-3; [Tpubop BakyyMHOTO (pUIBTPOBAHUS;

Crenn naboparopusiii; TepmopeakTop; ILlenTpudyra
nactonpHas OIIH-8; Becbr maboparopusie GX-400;
pH-merp xapmanubii pHep2 ¢upmer HANNA;
QunbTpanonHas  KoioHka; Onekrpomedb  SNOL;
OnpiTHAas yCTaHOBKa IO HMIIEIUIEPHOM (uioTaluu;
Marnutabie Memanku; Becst BJITD-1100; CymnibHbii
mkap CNOL; pH-merp 98127; AxBamucTwiisTop
A2-10; Crena: T'mapaBnuueckuit notok; Crennu:
I'mppaBnuueckue conporusnenusi; Crenn: lcreuenue
KUAKOCTH Yepe3 OTBEPCTUS U HACAJIKU

Crenn: Hacocusle — ycranoBku; [lorpyxHoil Hacoc
«pynndoc»; Taxomerp, Jlozarop  NHUIIETOYHBIH;
Kapmannsiii pH-metp HI 98103

AHanuzaTop pacTBopeHHoro kucinopoga MAPK-30203;

Cnextpodoromerp I113-5400BU; pH-metp 98127,
Muxpockorn 1-20.
50. VYuyeGuble ayauropuu i nposeneHus | Komruiext MYJIBTUMEAUUHOTO 000py0BaHUS
MIPAKTUYECKUX 3aHATHUH, KypCOBOI0|(IIepCOHAIbHBIH KOMIIBIOTED, MYJIbTUME TUHBIN

MIPOEKTUPOBAaHMSI (BBIOTHEHUSI KYpPCOBBIX padoT),
IPYNNOBBIX M HWHAWBUIYAJIbHBIX KOHCYJbTAlLlUH,
TEKYIIEro KOHTPOJIS U POMEKYTOYHON aTTeCTallun

IPOEKTOP, 3KpaH, ayJuo-CUCcTeMa), JOCKa, KOMIUIEKT
yueOHOI Mebenu, MOAKIIOUEHNE K KOMIIBIOTEPHON CETH
CIIGI'ACY, Bbixoa B HTEpHET

I[J'IH HHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHHUAJIbHBIC YCIIOBUSA IS IMOJTYYCHUA O6p&30BaHI/IH B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.




Pabouast mporpamma coctasieHa Ha ocHoBe @I'OC BO - GakaiaBpuar 1o HampaBJICHUIO MOATOTOBKH
15.03.03 Ilpuknannas mexanuka (mpuka3 MunoopHayku Poccun ot 09.08.2021 Ne 729).

IIporpammy cocraBuiI:
JOTIeHT, K.0.H. Makaposa C.B.

[Tporpamma oOCyXx/ieHa 1 PEKOMEHI0OBaHa Ha 3aceqaHnu Kadeapsl Bomomnonp30BaHus 1 SKOJIOTUU
23.03.2022, npotokon Ne 6
3aBenytomuii kadeapoii k.1.H., noneHt A.B.Kyapspues

[Tporpamma o00peHa Ha 3acelaHuu Y4eOHO-METOAMYECKON KOMUCCUH (paKylbTeTa
21.04.2022, nporokost Ne 5.

[Ipencenarens YMK k.T.H., noueHT A.B. 3a3bikun
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