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OTBOPOYHBIN DTAII

Ot6opouHbIii dTanm onmuMIuangsl «S1 — MarucTpy» A TMOCTYMAOUUX B
Maructparypy (nmairee — Onumnuana) no HampasieHuio moarotosku 20.04.01
Texnocepnas Oe3zonacHOCTh (mporpamme) DKoJorMyeckasi —0e30MacHOCTb
MPOXOIUT TUCTAHIIMOHHO.

Bomnpochkl TecTOBBIX 3aJaHUil KOMIIOHYIOTCS I KaXKJIOr0 Yy4YacCTHHKA
VHJIMBUIYyaJIbHO B aBTOMATHUYECKOM pexuMe. Kaxaplii BapuaHT OJMMIINAIHOU
paboThl OTOOPOYHOTO JTama BKIOYACT B ceOS 3aJaHus, NpEArnojararolime
MOJATOTOBJIEHHOCTh YYACTHUKOB onuMnuajbl B pamkax OI'OC.

Ha pemrenue 3amau orbopouHoro stana Omumnuaasl otBoautces 1 (oauH)
actpoHoMuyeckuii yac (60 munyT). OTCUET BpeMEHN HAYMHAETCS C MOMEHTA HavyaJia
BBITOJIHEHUA 3aJlaHuid. MeCcTO M BpeMs BBIIIOJIHECHUS 3aJaHUN ONMPEHCISIOTCA
YYaCTHUKAMHU CaMOCTOSATENIbHO. J1J1sl BRITOJIHEHUS 3a/1aHUi HE0OXO0IUM KOMITBIOTED
c noctynoM B ceTb MHTepHeT. OprkOMUTET HE HECET OTBETCTBEHHOCTH 3a COOM
AIIEKTPONUTAHUS U CBS3U B MOMEHT pPEIlICHUsI 3a]1a4 OTOOPOYHOIO Typa.

VYyactHuk Onumnuagsl  BBINOJHAET 3aJaHus  OTOOPOYHOrO  ATama
OJTHOKpaTHO. B 3amanHus orOOpovHOro 3Tama BXOASAT 8 OJIOKOB BONPOCOB. 3a
KQKJIBIM MPaBUJIBHBIM OTBET 3aKPBITOIO TECTOBOTO 3ajaHus 1-8 Onmoka y4acTHUK
noiy4yaeT 3 0ajul; 3a KaXKIbli MpaBWIBHBIM OTBET 3aJaHUs Ha COOTBETCTBHE 1-8
65oka — 4 6aymia. MakcuMaabHO BO3MOKHOE KOJIMUECTBO HAOPAaHHBIX YYACTHUKOM
6ammos — 100.

B onummnuanmHeie 3amaHuss OTOOPOYHOTO Typa BKIIOYEHBI DJIEMEHTHI
COZIEpKaHMsl U3 CIEAYIOUIMX pa3lesioB (TeM) Kypca HalpaBiIeHUE IMOATOTOBKU
20.03.01 Texnochepnas Oe3omacHOCTh TporpamMmbl  MHkeHepHas 3amura
OKPYKaIOIIEH CPEJIbL:

* Moaynes 1 «Metoasl U mpuOOpPBl KOHTPOJISL OKPY’KAIOIIEH Cpelnbl U

AKOJIOTUYECKUI MOHUTOPUHI Y,

* Moayns 2 «Haazop u KOHTPOJIb B cpepe IKOJIOruIecKor 6€30macHOCTHY;

* Moayns 3 «TeopeTnueckue OCHOBBI 3aIIUTHI OKPY>KAIOIIEH CPEIbI»;

* Monayns 4 «YnpaBneHue oxpanoi okpysxaroient cpeibl (YOOC)y;

* Monayns 5 «IIpouecchl U anmapatbl OUUCTKHA CTOYHBIX BOJIY;

* Monaynb 6 «I[Iporieccs! u amnmapaThl 3alIUTH aTMOC(EPHI»;

* Monyns 7 «[IpombiniieHHas 6€30MaCHOCTh U OXpaHa TPY/Iay;

* Monayns 8 «Opranuzanusi 00paiieHus ¢ OTXOAaMu.

JIisi KOHCTpYMpPOBAaHMSI BApUAHTOB OJIMMITMAIHON pabOThl OTOOPOYHOrO HTara
WCIIOJIB30BaHbl Pa3JIMUHbIE CHOCOOBI TMPEACTaBICHUS HH(POpMamMU B TEKCTax
3aanuil (rpaduku, TaOIUIBI, CXEMBI U CXEMATHYECKHUE PUCYHKH).

[TepBolii 6J10K COAEPIKUT 25 TECTOBBIX 3aaHU 3aKpbITOro THNA U 10 3a7aHU
Ha COOTBETCTBHE.



Btopoii Moaynb coaep:kuT 25 TECTOBBIX 3aJaHHil 3akpblToro tuma u 10
3aIaHUI HA COOTBETCTBHUE.

Tpetuiit Mmogynb conepxuT 40 TECTOBBIX 3aJJaHUMN 3aKPBITOTO THIIA.

YeTBepThlii MOAYIH COEPKUT 24 TECTOBBIX 3aJ]aHUI 3aKPBITOTO THIIA.

[Tarerit Mogyns conepkutT 30 TECTOBBIX 3a1aHHM 3aKPHITOTO TUTIA U 2 3a1aHUS
Ha COOTBETCTBHUE.

[Mlectoit Momynb colepXUT 48 TECTOBBIX 3aJlaHUW 3aKpPBITOrO TUMA U 7
3a/IaHUM HA COOTBETCTBHE.

CenpMoi MOYITh COIEPKUT 28 TECTOBBIX 3aJJaHUH 3aKPHITOTO THIIA.

BocbMoli MoAynb colepkKUT 45 TECTOBBIX 3aJaHUN 3aKpbITOro Tuma u 10
3a1aHUM HA COOTBETCTBHE.

Bcero 0ank 3ananuii Bkitovaet 302 3a1aHus pa3HOro THIA

Kaxnoe 3amaHue OLIECHUBAETCS B 3aBUCUMOCTH OT YPOBHS CJIOKHOCTH H
IPaBUIBHOCTH IIOJIYYEHHOI'O pe3yJibTaTa. bamibl, NOJy4eHHBIE YYaCTHUKOM
Onumnuazasl 3a BHITOJHEHHBIE 3a/1aHNSL, CYMMUPYIOTCS.

Moayasb (Tun | Yuci10 TeCTOBBIX B tecte Bbanasl 3a oTBeT Bbanasl 3a Mogyab
3aJlaHNH) 3aJlaHuii B 0aHKe
3aJJaHUH
1 Mmoayan 3akphIThIC 25 2 3 6
Ha cootBerctBue 10 2 4 8
2 MoayJib 3akpeIThie 25 2 3 6
Ha cootBetctBHE 10 2 4 8
3 Mmoayab 3akpsiThie 40 4 3 12
4 MoxyJb 3akpeiTeic 24 3 3 9
5 moxyanb 3akpeIThie 28 3 3 9
Ha cootBerctBHE 2 1 4 4
6 MmoxysB 3akpeIThIC 48 4 3 12
Ha cootBerctBue 7 1 4 4
7 MoayJib 3akpeIThie 28 2 3 6
8 moayan 3akpbIThie 45 4 3 12
Ha cootBerctBue 10 1 4 4
UTOro 302 31 100

HEPEYEHbB JIEMEHTOB COAEP KAHUS, BKIIOYEHHbBIX B
3AJJAHUS OJIUMITUAIBI OTBOPOYHOI'O OTAIIA 2025 /2026
YYEBHOI'O I'OJA

PA3ZIEJT 1. Metonbt u mpuOOpHl KOHTPOJIS OKPYKAIOIMIEH Cpenbl H
HKOJIOTUYECKUHA MOHUTOPHHT.
®opMUpYyET y BBIITYCKHUKOB 3HAHUM, YMEHUN U HABBIKOB TJIAHUPOBAHUS,

IMPOBCACHUS U aHAJIN3d SKOJIOTMYCCKOT'O MOHUTOPHHIA.
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Conepxanue pasuena:

Omnpenenenre 5KOJIOTHYECKOTO0 MOHUTOPHHTA, OXpaHa MPHUPOJAbI, KOHTPOJIb H
ynpasienue. Llenn u 3amauu, TUOBL, CTPYKTYpa, YpoBHU MoHUTOpHHra. EI'CM n
I'CMOC. Cucrema ynpasnenus nanabiMu (OUAILL u THUAILL). Kocmuueckuii
IKOJIOTUYECKUH MOHUTOPHUHT. BHBI 3KOJTOTHYECKOTO KOHTPOJIS: TOCY1apCTBECHHBIN
(I'9K); npoussoacreennbiit (II9K); odbmectBennsiit (OOK). Opranuzanus 119K B
ycnoBusix  UC. HcrouHuku  3arpsi3HeHUsT  atMocdepbl;  Kiaccudukanus
3arpsisHATeNel Bozmyxa. [Ipo6ooTbop m mpobormoaroToBka (1o KOMIOHEHTaM
OKpY’KaroIlen cpeibl) — MecTa, IepPUOANYHOCTD, BUJIbI, CIIOCOOBI 0TOOpA, MOPSAI0K
odopMIIeHUS pe3yIbTaTOB, 0OCOOCHHOCTH U T..1. OCHOBHBIE CITOCOOBI 0TOOpa MPOO
BO3/lyXa (B JKUJAKUE Cpeabl, Ha TBEpJble COPOEHTH, HA QUIBTPHI U T.A.).
NunuBuyanbHasi akTUBHASE U MACCUBHAs JTO3UMETpuUs. ArmmapaTtypa uisi oToopa
npo6 Bozayxa. OOmuii 0030p METOAOB XHMHKO-AaHAJTUTHYECKOM TUATHOCTHKH.
Bona xak o0bekT aHanuza. [IpoOoorOop Bo3ayxa, Boa, MouB. MOHUTOPUHI MECT
XpaHEHUs] OTXO0J0B. MOHUTOpUHT (u3HUecKuX (akTopoB cpeasl. ['azoBas
XxpomaTtorpadusi: KaueCTBEHHBIM W KOJMYECTBEHHBIA aHaW3, KiacCUpUKaLus
MeTo0B. DoTomeTpus.  DNEKTPOXUMUYECKHE METOABI, MMOTCHIIMOMETPUSI.
V3Mmepenre KOHIICHTPAIIMM BPEIHBIX BEIICCTB WHIUKATOPHBIMH TPYyOKaMHU.
buonornyeckue meronpl (OmowHAMKAIMSA M OuOTeCcTHpoBaHue). TpebOoBaHUS K
J1ab0opaTOpHO-aHATUTUYECKON Oase.

[Ipumep 3amanus

Jliis1 oTOOpa mpod BO3AyXa NPUMEHSIIOT:
O acmupalMoHHbIEC YCTPONCTBA

Tu(hMaHOMETPHI

(bUIBTPHI

O6aroMeTpsl

xpoMarorpadbl

MTUKHOMETPBI

O O O O O

IIpaBuibHBIN OTBET: ACIIMPALIMOHHBIE YCTPONCTBA

PA3JIEJI 2. Hag3op 1 KOHTPOJb B chepe IKOIOTHIECKON 0€301acCHOCTH.
[ToaroroBka K OCyUIECTBICHUIO SKCIIEPTHOW, HAJI30PHOM U MHCTIEKIIMOHHO-

ayAUTOPCKOU 1€ TEIIbHOCTH.

Conepxanue pasnena:



Opranmsarus B PO Ham3opa u KOHTPOJISA B chepe IKOTOTUUECKOU OE30MacHOCTH,
oOlue MpUHIUIBL, CTPYKTypa. OCHOBHBIE BHJIBI ACATENBHOCTU. [lesTeTbHOCTD
denepaibHBIX M PErMOHANIBHBIX  JenapTameHToB  PocmpupoanHanzopa,
Poceonpecypca, Pocrumpomera, Pocnecxo3za, Pocaenpa, Pocrexnanzopa.
3akoHomarenbHas 0a3a MO OCYIIECTBICHUIO Haa30pa M KOHTpoJsi B cdepe
AKOJIOTHYECKON Oe30omacHOCTH. POpMBbI OTYETHOCTH 3KOJIOTOMOJIb30BaTENEH B
Pocnpuponnanzop, lonbBY, Pocuenpa.

[Ipumep 3ananus
IIo pe3yjabTaraM NpoBepKH JOKHOCTHBIMH JMIAMHU OPraHa
rocy1apCTBEHHOI0 KOHTPOJIsA (HaA30pa), OPraHa MyHUMIUIIAJILHOT0 KOHTPOJIA,

MPOBOJSIIIIMMHY NMPOBEPKY, COCTABJIACTCH

O AKT IpOBEPKH
[IpoTokoi
CnpaBka
[orosop
[Ipennucanue

© O O O

OTBeT: aKkT MPOBEPKHU
[Tpumep TecTOBOro 3aJjaHUsI HA COOTBETCTBHUE:

YCcTaHOBHUTE COOTBETCTBHE:

[IpoekT onpenensieT HopMaTUBbI 00Opa30BaHUS [Ipoext HJC
OTXOJIOB U JJUMUTOB HAa X pa3MeIECHUE
[IpoekT onpenensieT KOIUYeCTBO 3arpsA3HsIIONIUX I[THOOJIP

BEILIECTB, Pa3pPEHIEHHBIX TOCYIAPCTBEHHBIMU
opraHamu K BBIOPOCY 3a €IMHUITY BPEMEHU
KOHKPETHOMY MPUPOOTOI30BATEIIO MPU YCIOBUHU
cOOJIFOICHUS HOPMATHBOB KauecTBa BO3/IyXa JJIs
HaceJIeHUs.

[IpoeKT onpenensaeT XapakKTepUCTUKY [Ipoekr I1/1B
X035TUCTBYIOIIETO CYObEKTa KaK HCTOYHUKA
3arps;3HSHUS] BOJHOTO OOBEKTA.

[TpoekT onpenenseT 30Hbl CAHUTAPHOM OXpaHbI [TpoekT C33
MCTOYHUKOB BOJIOCHA0KEHUS U BOJIOIIPOBOIOB
NUTHEBOTO Ha3HAYEHUS

[IpoexT 3CO



https://eco-doc.ru/szz

Ortger:

[THOOJIP - IIpoekT ompexaenser HOPMATHMBBI OOpa3oBaHUs OTXOJIOB H
JMMHTOB Ha X Pa3MEIICHUE;

[Ipoexrt IIIB - IIpoekT ompenensier KOJIUYECTBO 3arpsA3HSIONIMX BENIECTB,
pa3pelIeHHBIX TOCYIapCTBEHHBIMUA OpraHaMU K BBIOPOCY 3a €AMHHILY BpPEMEHU
KOHKPETHOMY MPUPOJIOINOJIB30BATENI0 MPHU YCIOBUU COOJIOJICHNUS HOPMATHUBOB
KaueCcTBa BO3AyXa JUIsl HACEJICHUS.

ITpoekt HJIC - IIpoekT ompenensieT XapaKTEPUCTUKY XO3SHUCTBYIOIIETO
CyOBEKTa KaK MCTOYHHKA 3arpsI3HEHUS BOJHOTO OOBEKTA.

[Tpoekt 3CO - IIpoekT omnpeaensieT 30Hbl CAaHUTAPHON OXpaHbl HCTOUHUKOB
BOJIOCHA0KEHUS U BOJIONIPOBOJOB MUTHEBOTO HA3HAUYCHUS

PA3JIEJI 3. TeopeTndeckue OCHOBBI 3aIIUTHI OKPYKAIOIIECH CPEIbI.

@dopMHUpyeT  OCHOBHBIE NPHUHLMIIBI OXPaHbl M 3allUThl OKpY’KaroLIeH
IPUPOJIHOM Cpeibl OT aHTPONOIEHHBIX BO3JEHUCTBUM, MO3BOJSIONINE COYETATH
pa3yMHOE U pallioHaIbHOE IPUPOIOIOIb30BAHHUE C YIOBIETBOPEHUEM )KU3HEHHBIX
NOTPEOHOCTEN JIFOIEH.

Conepxanue pazaena:

[TpoGsieMbl COBPEMEHHOIO H3Tana pa3BUTHS uejoBeuecTBA U OHochepsl.
Opranuzanus panMOHAIBHBIX B3AMMOOTHOLIEHUN B CUCTEME «UEJIOBEK—TIPUPOIAN.
HopmupoBanue kadectBa arMocdepHoro Bo3ayxa. PaccenBanue BpegHBIX
npumeceil B armocepe. OuucTKa OTXOAAIIMX Ta30B OT TBEPABIX YacTHUI[ U
ra3oo0pasHbix npumeceil. HopMmupoBanue W OIleHKAa KadecTBa BOJHON CpEbl.
XapakTepucTUKa CTOYHBIX BOJ M METOJOB UX OYMCTKH. MexaHnuueckue, Gpusuko-
XUMHYECKHE METOJbl, XUMHUYECKHE, TEPMUUYECKHUE U OHUOJIOrMYECKHE METObI
OYUCTKM CTOYHBIX BOJ. OO0e3BpexHBaHUE M YTUIU3aLUA TBEPABIX OTXOJOB.
CxrnagupoBaHuE U 3aXOPOHEHUE TBEPABIX OTXO0JI0B. DHEPreTUYECKUE BO3IAECHCTBUS
Ha OKpyXarollyro cpeny. Metoapl 3amutbhl OuMochepbl OT SHEPreTUYECKHUX
BO3/CHCTBHUM.

[Ipumep 3ananus

BbiMopa:kuBaHue SIBJSIETCSI OTHUM H3 CIIOCO0O0B OYHCTKH CTOYHBIX BOJ
METOA0M

KOHLIEHTPUPOBAHUS
HEeWTpanu3anuu
JIEKTPOAUAIN3A

O OCBETJICHUS
OTBeT: KOHLIEHTPUPOBAHUSA

O O O



PA3JIEJI 4. Yopasnenue oxpanoi okpy:xatoieit cpenbl (YOOC)

@opMHUpYET MPEICTABICHUS O COBPEMEHHBIX YIIPABICHUECKUX
WHCTPYMEHTAX U MEXaHU3Max, HAIIPABJICHHBIX HA CHUYKEHHE 3arpsi3HECHUS
OKpYXaIoIlel Cpe/ibl CO CTOPOHBI XO3IMCTBYIOIMX CyOBEKTOB, (pOpMUpOBaHHE
HEOOXOUMBIX MPOPECCHOHATBHBIX KOMIIETEHIIUH, TEOPETUUECKIX 3HAHUH,
MPaKTUYECKUX YMEHHUI 1 HABBIKOB B 0O0JIACTH CUCTEMY IMPABJIECHUS OKPYKAIOIIEH
CpeII0ii; U3y4eHHE OCHOB 3aKOHOAATEIHbHON U HOPMATHUBHOM 0a3bl yIpaBIeHUS
OXPAHOU OKPYKAIOIIEN CPEJIbl; MPUHIUIIOB PAMOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS; METOJIOB YIIPABIICHUS COCTOSIHUS OKPYKAIOIIEH
IPUPOJIHON cpesibl Ha MPEANPUATUH; BRIPAOOTKA yCTONYMBBIX B3IJII0B CTY/ICHTOB
Ha JKOJIOTM3ALMIO IIPOU3BOJICTBA NPEANPUATHI KAK HA OCHOBY YCTOWYHUBOI'O
pa3BUTHS O0IIECTBA.

Coneprxanue pasjaena:

OO611ast XapakTepucTUKa IKOJIOrHuecKoii 0e3omacHocTu. [IpupoiHas U TeXHOTeHHAs
0e3zonacHocTd. OCHOBHBIE TIOJOKEHHUS KOHIIEMIIMM YCTOWYUBOIO Pa3BUTHS.
OCHOBHBIE TMOJIOXKEHUSI 3aKOHA 00 OXpaHe OKpyxkarouen cpenpl. Pacnpenenenue
HKOJIOTUYECKUX (QYHKIMHA MO YPOBHSIM TOCYJapCTBEHHOTO  YMpPaBJICHUS.
MunucrepcTBa W BEIOMCTBa mpHUpojopecypcHoro Oinoka. CTpyktypa U
nesitenbHoCTh Munnpupoasl PO Ux 3anaun u pynkiuu. KpaTkas xapakrepucTuka
MPUMEHSEMBbIX METOJIOB YIIpaBleHUsl (aJIMUHHCTPATUBHBIC, SKOHOMUYECKHUE,
uH(OpPMAITMOHHBIC, TEPCIEKTUBHBIC). [ OCYNapCTBEHHBIN JKOJOTHYECKUN yUeT
['ocynapcTBeHHBIE  OPUPOAHBIE  KAagacTpbl.  JKOJOTHUYECKAsT  OTYETHOCTb.
[Ipon3BOACTBEHHBIN SKOJIOTHYECKUI KOHTPOJIh DKOJOTHMUYECKOE 00pa3oBaHHUE U
npocsemieHre. CucreMa 3aKOHOAATENbCTBA B O0JIACTH OXpaHbl OKpYXKarolen
cpeasl. HopMatuBbl kadecTBa OKpyxkaromieil cpefpl. OCHOBHBIE MPUHIUIBI UX
OTIpEJICNICHUST M YXKeCTOYeHHs. Jkoyornueckas Oe3omacHocTh. Cuctema MCO
14000 (Bxi. TOCT P UCO 14000) xak 6a3a ayis pa3BUTHS POCCUUCKONW CUCTEMBI
cepTU(GUKAIUUA U METOOB YIIPABICHUS MPUPOIOTIOIH30BAHUEM.

[Ipumep 3ananus

3anoanuTe nponyck. B P® ocymecrBiasercs KOHTPOJIb B

00/1aCTH OXPaHBbI OKPY:KAKOLIEH Cpeabl

o T'ocynmapcTBeHHBIN, MPOXU3BOACTBEHHBIN U OOIIECTBEHHBIM
o T'ocymapcTBeHHBIN, MPON3BOACTBEHHBI U MYHULIUTIIAIbHBIN

o lIpaBUTENBCTBEHHBI, MUHUCTEPCKUNA U BEIOMCTBEHHBIN
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o T'ocymapcTBeHHBIN, MPON3BOACTBEHHBIM, MYHULIMIIATbHBIN U
OOI1IECTBEHHBIH

OtBet: ['ocynapcTBEHHBIN, TPOU3BOICTBEHHBIN U 00IIIECTBEHHBIN

PA3JIEJI 5. Tlpouiecchl u anmapatbl OYMCTKH CTOYHBIX BOJI.

®opmupyeT NpodeccUOHANbHBIE 3HAHUS M CUCTEMHBIE IPEJICTaBICHUS O
METOJaX, CIoco0aXx M TEXHUYECKHX CpPEJICTBaX 3alMThl  TUApOc(EpsHl,
MO3BOJIAIOIMUX YPPEKTUBHO 00E3BPEKHUBATH CTOYHBIE BOJBI, UYTO MPEAYNPEAUT
MOTaJaHUE 3arpsI3HSIONIMX BEIIECTB B OMocdepy, CHU3UT HEraTUBHOE BIIUSHUE
IIPOMBIIIJIEHHOTO KOMITJIEKCA U YJIYYIIUT KAYECTBO MMPUPOIHBIX IKOCUCTEM.

Coneprxanue pazjaena:

XapakTepucTuKa CTOYHBIX BOJ. Kiaccuukaius CTOYHBIX BOJ 110 IIETIEBOMY
HasHaueHnto. Kiaccupukamuss CTOYHBIX  BOJ IO METOJAM  OYHCTKH.
Knaccudukanms  crouHsix BoJ 1O (ha30BO-TUCIIEPCHOMY  COCTOSTHUIO
3arpsi3HAOMMX — BemecTB. (CXeMbl CUCTEM  OOOPOTHOTO  BOJOCHA0)KEHHS.
[TokazaTenu 3pHEeKTUBHOCTH UX UCIIOJIb30BaHUA MexaHnuecKue MEeTObl OUYUCTKU
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJA. KOHCTPYKTHBHBIE OCOOCHHOCTH | THIIBI
GUILTPOB B 3aBHCHMOCTH OT MeXaHW3Ma (QUIBTPOBAaHUS U Marepuaja
MEPETOPOIKH. Y JalleHNe B3BEIICHHBIX YaCTHUI] O] ICHCTBUEM IIEHTPOOEIKHBIX CHII
u oTxuManueM. Koarysiius u dioxyssiiusa. Criocoos! GuioTaiimoHHOM 00paboTKH
CTOYHBIX BOJ. CXEMbI OUUCTKH M KOHCTPYKITUU (HII0TaTOPOB. CXEMBI OUYMCTKU BOJIBI
IpU TEPEMEIIMBAHUN C aJCOPOCHTOM, TIPU (PMIHTPOBAHUU YepPe3 HETOBUKHBIN
CIOW M B TICEBIOOXKIKEHHOM ciioe. CyIIHOCTh U OCHOBHBIE XapaKTEPUCTUKH
HOHHOTO  oOmeHa.  Okcrpakiusi.  OcobeHHOCTH ~ OoOpaTHOrO  OCMOCa,
yIBTPOUIBTPANMK ¥ MaKpO(UIbTPAIIUU. DJICKTPOXUMHUYCCKHUE W XUMUYCCKUC
METO/Ibl OYMCTKH CTOYHBIX BOJ. broornueckne MeTo bl OYMCTKH CTOYHBIX BOJI.

ITpumep 3ananus

MakcuMaJIbHYI0 IPOU3BOAUTEILHOCTD HMeeT OMO(PUIbTP!

bamennbie 6MoGUIBTPHI

[Torpy>xHbl€ WU TUCKOBBIE OMOPUIBTPHI
buorenk-0nopuasTp

buodunetpsl ¢ kanenbHOU GuUIbTpanueit

0 O O O

Otser: bammennpie 6MOPUIBTPHI



PA3JIEJI 6. Ilporiecch! u anmapathl 3alUThl aTMOC(EPHI.

dopMuUpyeT clielMalIbHbIE 3HAHUS O CPEACTBAX M METOJaX TEXHUYECKOU
3alllMThl  OKpY)Karoleh cpenbl, MO3BOJAIOMMNX A(OPEKTUBHO 00€3BpPEKUBATH
oOpasyroluecs BEIOPOCHI, YTO MPEAYIPEAUT MONaJaHue 3arpsI3HSIONINX BEIIECTB B
ouocdepy, CHU3UT HETaTUBHOE BIUSHUE MPOMBIIIICHHOTO KOMIUIEKCA U YIYYIIUT
MPUPOIHBIX IKOCHUCTEM.

Copeprkanue pazzena:

Wcrounmku  3arpsisHeHus — atMocdepsl.  PacmpocTpaneHue — 3arpsi3HEHUHN.
[TocnencTBus 3arpsi3HEHUN aTMOC(EpBI ISl YeJIOBEKa, PACTEHUM, KUBOTHBIX, JJIs
NPOMBINUICHHBIX Tpeanpusatuid. Knaccupukauus neuieynoBureneidl. OCHOBHbBIE
3aKOHOMEPHOCTU «CYXON» U «MOKpPOI» OUYMCTKM Ta30B. AMMapaTbl «CyXOu» H
«MOKpPOM» OYUCTKH. DPDHEKTUBHOCTh pabOThl. PDU3WYECKHE OCHOBBI IIpoliecca
OUYHCTKHU T'a30B B JIEKTPUUECKOM Tosie. OCHOBHBIE CBEAEHUSA O 3aKOHOMEPHOCTSIX
a7ICOpOIIMOHHBIX MpoIieccoB. OCHOBHBIC 3aKOHOMEPHOCTH (PU3HUECKOI abcopOIUy.
HecopOmusi. OCHOBHBIE CBEJAEHUS O KaTalUTHYECKuX Tpoieccax. OO6nactu
MPUMEHEHHUSI TEPMHUYECKOTO O00€3BpEKMBAHUS BEHTWISIIMOHHBIX BBIOPOCOB.
OO6nacTu mpuMeHEHUs] OMOJIOTHYECKOM OYMCTKU BO3ayxa. CpaBHEHHE Pa3IMUHbBIX
CrIOCOOOB ~ OYHCTKM Ta30BbIX IIOTOKOB M  BEHTWISIIMOHHBIX  BBIOPOCOB.
DKOJIOTUYECKHE U IKOHOMUYECKHUE ACIIEKTHI.

[Ipumep 3ananus

AncopOuus — 3T0:

O TPOILIECC MOTJIOMICHHSI OJTHON MM HECKOJIBbKUX KOMITOHEHTOB U3 ra30BOM
Cpellbl 00BEMOM KHUJIKOTO MOTJIOTUTEISI, MPUBOISIINI K 00pa30BaHUIO
pacTBopa

O TPOLIECC YBEIMYCHHS KOHIICHTPAIIMA PACTBOPEHHOIO BEIIECTBA Y
MOBEPXHOCTH paszjena AByX (a3 (TBepaas paza — KUIKOCTD,
KOHJICHCUPOBaHHAs ()a3za — ra3) BCICJACTBHE HECKOMIICHCUPOBAHHOCTH CHIT
MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS Ha pazjeine ¢a3

O 3TO IMPOLECC, COMPOBOKIAIOIINNCI XUMUYECKUM B3aUMOICHCTBUEM
TIOTJIONIAEMOT0 BEIIIECTBA C PEAreHTOM, HaXOAIIUMCS B TTOTJIOTHTEIILHOM
pacTBOpE WM HAHECEHHBIM Ha TBEPJIbI COPOCHT.

OTBer: mpoliecc yBeTUYCHHS KOHIIEHTPAIIMN PaCTBOPEHHOTO BEIIECTBA Y
MOBEPXHOCTH pazzena AByX (a3 (TBepmas (paza — KUAKOCTH,
KOHJICHCUPOBaHHAs (paza — ra3) BCIEJACTBUE HECKOMIICHCUPOBAHHOCTH CHII
MEXMOJICKYJIIPHOTO B3aMMOICHCTBHSI Ha pasnaene das



[Ipumep 3agaHusl HA COOTBETCTBHE:
YcraHoBUTE COOTBETCTBHE MEKAY NEPBOH M BTOPO# YaCThI0 BHICKA3BIBAHUS.

DIeKTpruYeCcKast 3aBHCHUT OT XMMHUYECKOI'O COCTaBa, pasmepa, GopMbl U
3apsDKEHHOCTD YaCTULL ...  [CTEIIEHU LIEPOXOBATOCTH IIOBEPXHOCTH YaCTUIL U
CIOCOOCTBYET MX YJaBIMBAHUIO B almapaTax
MOKpOI'O THIIA.

CMaunBaeMOCTh YaCTHL ... [3ABUCHUT OT BEJIMUMHBI CBOOOJHON MOBEPXHOCTHON
DHEPIUM YACTULIBI.

[ MrpOCKONIMYHOCTD 3aBHCHUT OT TBEPAOCTH, (POPMBI, pa3Mepa U MIIOTHOCTH
JACTHILI. .. YACTHULL, a TAKXKE OT CKOPOCTH IBIJIEBOTO MOTOKA.
AOpPa3uBHOCTb YaCTHI] ... |OKa3bIBAET BIUSHUE HA 3P(HEKTUBHOCTH MX

yJIaBJIMBAHUS, HA B3PBIBOOIIACHOCTh U aAT€3MOHHBIE
CBOMCTBA YaCTHII.

OrTBer:

['UrpoCKONMMYHOCTh YaCTHIl 3aBUCUT OT XMMHYECKOIO COCTaBa, pa3Mmepa,
GbOpMBI U CTEMEHM IIEPOXOBATOCTH IOBEPXHOCTH YACTHII U CIOCOOCTBYET HX
yJIaBJIMBAHMIO B allllapaTax MOKPOTO THUIIA.

CMmaumBaeMOCTh YacTHI] 3aBUCUT OT BEJIUYMHBI CBOOOIHON MOBEPXHOCTHOM
HHEPIUU YACTUIIBI.

AOpPa3uBHOCTb YaCTHI[ 3aBUCUT OT TBEPJIOCTH, POPMBI, pa3Mepa U MIIOTHOCTH
YaCTHII, a TAKKE OT CKOPOCTH MBLJIEBOrO MOTOKA.

OJNIeKTpUYeCcKasi  3apsOKEHHOCTh — YacTHUI[  OKas3blBaeT  BIUSHUE  Ha
3 PEKTUBHOCTh WX YJIABIIMBAHUS, Ha B3PHIBOOMACHOCTh U aIN€3MOHHBIE CBOICTBA
YaCTHII.

PA3JIEJI 7. TlpombiieHHas 6€30MacHOCTh M OXpaHa Tpy/a.

dopmupyeT 3HaHMsI, yMEHHS U HaBBIKU B 00J1aCTH MTPOU3BOJCTBEHHON
0€30MacCHOCTH, U3y4aeT METOJOJIOTUU U TEXHOJIOTHH YIPABIICHUS IPOEKTaMHU
oOecrieueHus: TexHoc(hepHO 6€30MacHOCTH JUIsl OCYIIECTBICHUS 3PHEKTUBHOTO
yrnpaBieHust 0€30MacCHOCTBI0 B MPO(ecCHOHATBLHOMN e TeTbHOCTH.

Coneprxanue pasjena:

OnacHOCTh Kak ()akTOp MPOU3BOJICTBEHHON cpe/ibl. OCHOBHBIE TIOJIOKEHUS TEOPUHU
pucka. be3onacHOCTh MPOW3BOACTBA HA CTAAUAX €r0 CO3AaHus, IPOEKTUPOBAHUS U
skcruryatanuu. OOmmue TpeboBaHUsT OE30MACHOCTH K  MPOU3BOJCTBEHHBIM
poleccam U MPOU3BOJICTBEHHOMY 000PYJI0BaHHIO. DPrOHOMUKA paboyvero Mecra.
besonmacHOCTh  3KCIUlyaTalldd  COCYAOB M amlaparoB IO  JIABJICHUEM.
['uruennueckas oueHka QakTopoB paboueld cpeabl W TPYAOBOTrO Ipoliecca.
Kputepun u xinaccudukanusi CeluagibHOM OLEHKM yciaoBHi Tpyna OmacHble U
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BpEIHbIE MPOU3BOJCTBEHHBIE (PaKTOphl. XapakTepucTuku. Bnusuue. Meronsl u
CPEIICTBA 3aIHTHI

IIpumep Bompoca:

IIpou3BoacTBeHHAS CAHUTAPUA — 3TO:

o Cucrema OpraHu3alMOHHBIX MEPOIPUATUN U TEXHUUECKUX CPENICTB,
IpeIOTBpallaOIMX WM YMEHBIIAIOUIUNX BO3ICHCTBIE BPEAHBIX
IIPOU3BOJCTBEHHBIX (PAKTOPOB

o KoMIeke nHAUBHIyaJIbHBIX MEPOIIPUATUI, KOTOPBIE TOJKHBI
BBITNOJIHATHCS KQXK/IbIM pAOOTHUKOM C LIEJIbIO IPEIOTBPALICHUS
BO3MO>KHBIX 3a00JIEBaHUI WK OTPaBICHUN

o Cucrema ne4eOHBIX MEPONTPUATHI

o Cucrema Mep, HalpaBJICHHBIX Ha COBEPLIEHCTBOBAHNE PabOUYEro
MecTa

OtBet: Cucrema OpraHu3aliliOHHBIX MGpOHpHﬂTHﬁ N TCXHHUYCCKHUX CPCACTB,
NpCa0TBpaAIIaArOmnX 501041 YMCHbIIAIOMIUX BO3I[€I\//ICTBI/IG BPCOHBIX

IIPONU3BOACTBCHHBIX (1)aKTOp0B

PA3JIEJI 8. Opranuzamus oOpamieHus ¢ OTXOJaMHU.

dopMUpyET 3HAHUA O TEOPETUUYECKUX OCHOBAX M METOJAX OpraHU3alu
CHUCTEMbl TIO OOpAIEHUI0 C KOMMYHAJbHBIMU U TMPOMBIIUICHHBIMU OTXOJaMH,
HaIlpaBJICHUSIX SKOHOMHHM MAaTEpUAIIBHBIX PECYpPCOB U JHEPIUM B PA3ITUUYHBIX
TEXHOJIOTUYECKHX TIPOIleccax C YYEeTOM OCOOCHHOCTEH TPOM3BOJICTBA, Cc
IPaMOTHBIM TIOJIXOJ/IOM TPU BBIOOpE HanboJiee ONMTUMAIBHOTO METO/a YTHIIU3AIUU
OTXOJIOB M B O3HAKOMJIEHHHM CTYJAEHTOB C NPAKTUYECKUMU pE3yJbTaTamMu
NPUMEHEHUS d3TUX MeToa0B. (OCHOBHBIE TEXHOJOTHSIMU TNEpPepaboOTKu U
00€3BpEKUBAHUS TBEPJBIX OTXOJOB TMO3BOJSAT BHEAPUTH HAa MPOU3BOACTBE
MaJIOOTXOJHBIE  TEXHOJOTMHM, YMEHBIIMB BO3JACHCTBUS  TEXHOCPEphl Ha

OKPY’KAIOLLYIO Cpeny
[Tpumep Bompoca:

K ocHOBHBIM IMPUHIOHAIIAM CTPATEIrNMIECCKOIro ynpaBJicHUudA 0TX0daMHU
OTHOCHATCH:

O 3a0JaroBpeMEHHOE POTHO3UPOBAHKE KOJIMYECTBA, COCTABA H IMyTEH
YTHJIM3AIIMY OTXOJ/IOB Ha CTAJUU TUTAHUPOBAHUS JTIO00H
MPOU3BOACTBEHHOM WJIA XO3IMCTBEHHOM JIESITEIIbHOCTU

O MPOEKTUPOBAHUE U CTPOUTEIHLCTBO MYCOPOCKUTATEIbHBIX 3aBOJIOB
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O MPUBEPKEHHOCTH CYLIECTBYIOIIEH PErMOHAIBHON CUCTEME YIIPABIICHUS
OTXOJIaMH,
O TEHACHIIUS CHUKEHHS Hajlora Ha cOOp M yTHIIU3AIUIO OTXO0B

OTBer: 3a071ar0BpeMEHHOE TTPOTHO3UPOBAHUE KOJIMUECTBA, COCTaBa M MyTeH
YTHJIM3AIIMN OTXOJ/I0B Ha CTAIUH TUTAHUPOBAHUS JTI000H MPOU3BOICTBEHHON WITH
XO3SIMCTBEHHOU JIEITETHLHOCTH

HpHMep 3aJaHus Ha COOTBCTCTBUC

VY cTaHOBUTE COOTBETCTBHUE TEXHOJIOTHM NMEpepabOTKU OTXO0B:

[Tuponn3 [Iponiecc mpeBpalieHuss 0TX0JA0B B PECYpPC MyTEM HX
W3MEIbUYCHUS, CMEIIMBAHUS W MpPeoOpa3oBaHUs B
paHyJIbI;

KommoctupoBanue [Iporiecc pas3inokeHUs OPraHUYECKUX OTXOJO0B O]

BO3/ICIICTBUEM MUKPOOPTaHU3MOB, B PE3YJIHTATE YETO
oOpasyeTcsi KOMIIOCT;

ArimoMepanus [Ipouiecc TEpMUUYECKOM OECTPYKIMHA OTXOJOB MPHU
BBICOKHX TEMIIEpaTypax, B pPE3yJbTaTe€ KOTOPOIO
00pa3yroTcs rOproYme Ta3bl U TBEPBIN OCTATOK.

DIIEKTPOJIN3

OrtBeT:

[luponu3 - mpolecC TEPMUYECKOM JECTPYKIIMM OTXOAOB IPU  BBICOKHUX
TEeMIIepaTypax, B pe3yJibTare KOTOPOTO OOpa3yroTCs TOPIOYHE Ta3bl U TBEPIbIH
OCTAaTOK.

KOMHOCTI/IpOBaHI/IC - HOpomnecc pas3jIoKCHU OPraHU4YCCKHUX OTXOJ0B IIOJ
BO3I[CI>1CTBHCM MHKPOOPTaHU3MOB, B pC3YyJILTATC YCTO 06pa3yeTC$1 KOMIIOCT,

ArnomMepanus - npolecc NpeBpanieHusl OTX0J0B B PECYpPC IIyTEM UX U3MEJIbYEHUS,
CMENIMBaHUs U TpeoOpa30BaHus B IPaHyJIbl;
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