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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
2023 1.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2023-2024 yueOHOM roay Ha 3acefaHuu Kadeapsl

JHepreTuKku
Buecens! usmenenust/nononnenus (Ilpunoxenue )
[Iporokon ot 2023 1. Ne
3aB. kagenpoit Bynaros 10.H.
Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay
IIpencenarens MK®

2024 r.

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucnonaenus B 2024-2025 yueOHOM Tony Ha 3aceIaHui Kadeapol

JHepreTuKu
Buecens! m3menenust/nononnenus (Ilpuioxenne )
IIpotokom or 2024r. Ne
3aB. kadeapoit bynaros 10.H.
BusupoBanue PII/] 1151 MCIIO/IHEHMSI B 0YepPeTHOM y4eOHOM roay
IIpencenarens MK®

- 2025 .

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2025-2026 yueOHOM roay Ha 3acefaHuu kadeapsl

JHePreTuKu
Brecens! m3meHenust/nononaenus ([Ipunoxenue )
[Iporokom o 20251, N
3aB. kadbenpoit bynaros 10.H.
BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay
[Ipencenarens MK®

- 2026 1.

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2026-2027 y4eOHOM Toy Ha 3aceIaHuu Kaheapbl
JHepreTuKu

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIporokomor 2026 . Ne
3as. xadenpoit bymaros 10.H.



1. HEJIX OCBOEHUSA JUCLUAITJIMHBI

1.1 | @opmupoBanne y 00y4aromuxcs 3HAHHH B 00JIACTH OTIPEEeNICHNS U CHIDKCHHUS 3arpsA3HEHNS OKPY KarfolIel cpesl ¢
MOMOIIBIO HOBBIX METOJIOB U TEXHOJIOTHI COBPEMEHHOM Ta300UUCTKU HA MPEANPUATHAX TEIIOBBIX U ANEKTPHUECKUX
ceTel, NepCIeKTUBHBIX HAIIPABIEHUH U SKOJIOTHYECKH TPUEMIIEMBIX CUCTEM 30JI0LIIAKOY JATIEHUS].

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: | b1.B.Z1B.02.02

2.1 | TpeGoBaHus K NpeABapPUTEIbHOI MOAT0TOBKE 00y4al0IIerocs:

2.1.1 | be3omacHOCTE KU3HEAEITENLHOCTH

2.1.2 [ [Ipon3BoncTBEeHHAS (TEXHOJIIOTHYECKAs) IPAKTHKA

2.1.3 | Texauveckas TepMOJHMHAMHUKA

2.1.4 | Dxomorus

2.1.5 | Xumus

2.1.6 | BBenenme B crienuaibHOCTD *

2.1.7 | ®usuka

2.2 | JMCUMILUTMHBI ¥ MPAKTHKH, /ISl KOTOPbIX OCBOEHHE JAHHOM THCHUNIHHBI (MOIYJs) HEOGX0IUMO KaK
npeaIecTBYIOIIee:

2.2.1 | IloaroroBka K MpoLeaype 3alUThl U 3aIlIKTa BHITYCKHON KBaTH()UKATHOHHON paboThI

2.2.2 | IlpousBoacTBEeHHAs (IKCILTyaTallHOHHAS) IPAKTHKA

2.2.3 [ IIpon3BoncTBeHHAS (IPEIAUIUIOMHAS) TPAKTHKA

2.2.4 | DHeprocOepekeHHe B TEIIIOIHEPTETHKE M TEIUIOTEXHOJIOTHA

2.2.5 | HerpaguiinoHHbIE I BO30OHOBIIEMBIC HCTOYHUKY SHEPTUN

2.2.6 | OxpaHa OKpyKarolIei cpebl MPH paboTe TEIOIHEPTETHYECKUX OOBEKTOB

2.2.7 | KoTenpHBIE yCTAHOBKH U ApOr€HEPATOPHI

2.2.8 | UcTOYHHKHA TEIUIOCHAOKEHUS

2.2.9 | Okcrutyatayst TEIIOIHEPreTHYECKUX YCTAHOBOK M CUCTEM

3. KOMIIETEHLIMH OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIIUIIINHBI
(MOZY.JIS)

IIK-1: roToBHOCTH K YYACTHIO B padoTax nmo ocBoeHuio cxem pasmemernusi OII/[ u ux cucrem, 10Bo/IKe TEXHOJIOTHYECKHUX
NMPOLECCOB, BHINOJHEHUM CIIeUATbHBIX PACYeTOB

Wnpukarop 1 | [IK-1.1. YaactByeT B pa3zpaboTke cxeMm pazmenieHus OI1/] B COOTBETCTBHHM C TEXHOJIOTHEH MIPOU3BOICTBA

IIK-2: cnoco0HoCTh 00ecnedyuBaTh KOHTPOJIb TEXHOJOTHYECKOH TucHUIIMHBI Tpu dkciryatanuu OII/L, Hopm pacxona
TOIJIMBA M BcexX BUAOB 3Heprun OILJL

Nunukarop 1 | ITK-2.1. CobGiroiaeT npaBuiia TEXHOJIOTHIESCKOM TUCIUIUTMHBI TpH dKcrutyatarun OIT]]

B pe3yabTaTe ocBOeHHSI THCHHILIHHBI 00yYaIOMINiicsI T0KeH

3.1 (3HaTh:

3.1.1 | OcobennocTH BbIOOpa ra3030J10yJIaBIMBAIOIINX CUCTEM, METOJI0B NOJaBlIeHHs 00pa30BaHMsI TOKCUYHBIX 3arpsi3HUTENCH,
CII0COOOB OYKMCTKH JIBIMOBBIX I'a30B IIPH pabOTE TEIIIO3HEPTETHUECKUX 00BEKTOB;0CHOBHBIE ITPUHIUITHI SKOIOTHYECKOI
6e301acHOCTH Ha ITPOU3BOICTBE; OCHOBHBIC IIPHHITUITEI TNITAHWPOBAHHUS YKO3AIUTHEIX MEPOTIPUATHI.

3.2 | YmeTh:

3.2.1 [ [IpoBomUTE OIIEHKY SKOHOMHYECKOTO ymiep0a OT 3arps3HeHHs aTMOC(Ephl K TEXHUKO-3KOHOMUYECKOe 000CHOBaHHE
MIPUPOIOOXPAHHBIX MEPOIPUATHIA; IPOU3BOIUTE OIEHKY yIiepOa OT BEIOPOCOB 3arps3HAIOIINX BEMIECTB B aTMOCHEPY;
[UTAHUPOBATH IKO3AMIUTHBIC MEPOIPHUSITHSL.

3.3 | Bragern:

3.3.1 | HaBbIkamMu pacyeToB BPEAHBIX BEIOPOCOB TEIUIOIHEPTETUUIECCKUX CHCTEM; METOIaMU M IPHOOPAaMH TSl aHAITHU3a Fa30BOr0
cocTaBa aTMOC(EPHOTO BO3/IyXa; HABBIKAMH MPAKTHYECKOTO IPUMEHEHUSI CPEJICTB U3MEPEHHS COJIEPIKAHUS BPEIHBIX
BBIOPOCOB B aTMOCdepe.

4. CTPYKTYPA U COAEPKAHUE IV CLHUILINHBI (MOLY.JI5T)

Kon Bun HaumenoBanmue pasnesnoB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Uurte | Ipumeuanue

3aHATHSA 3AHATUA TEeM KVDC 107040 PaKT.




Pazgen

Pasznen 1. Meroanueckue
OCHOBBI MO/IX0/1a K MpodJiemMe
B3aMMOeiiCTBUA
TenJI03HepreTHYecKnx
CHCTEM U OKpY Karouiei
cpenasbl

1.1 Jlex Biusinre TeXHHYECKOro 6 IIK-1 T1K-2 JI1.1 J11.2 Jlexus-
IIporpecca Ha B3auMOJeHCTBUE JI1.3 Gecena
YeNoBeKa U MPUPOIBL. JI1.4J12.1 [IK1.1,
[IpumeHeHne CUCTEMHOTO JI2.2J12.3 IIK2.1
aHaJM3a K mpodieme J12.4 J12.5
B3aUMO/ICHCTBUS JI2.6 J12.7
SHEPreTHYECKUX CUCTEM U JI2.8 J12.9
OKpYXKaloulei cpebl. JI2.10
CrpykTypHas cxema OOJbII0i o1
cucteMsl "DHepreTuka u
OKpYy>Katomias cpenia'.

CTpyKTypa ynpaBiIeHHs
3KOJIOTMYECKOH MOTUTUKON
Poccun. Mexnynaponnsie
COTJIAIIICHUS IT0 OXpaHe
OKpyKatomieit cpenbl. Buabt
BpEAHBIX BO3JIEHCTBUI
9HEPreTUUECKUX CUCTEM Ha
npupoxy. EcrecTBeHnsre
((oHOBEIC) M aHTPOTIOTEHHBIE
HCTOYHUKH 3arpsi3HEHUH.
VYcnoBust 00pazoBaHUs U
CBOMCTBA 3arpsI3HUTENCH.
Bo3nelicTBue BpegHbIX
ra3oIblIeBbIX BEIOPOCOB HA
9eJI0BeKa, JKHUBOTHBIX,
pacreHus, 3nanud. Temnosoe
3arps3HEHUE OKpY Karomen
cpensl. Bropuunsle
3arpsI3HEHUS aTMOC(EpHI.
CaHuTapHble HOPMBI Ka4eCTBa
Boznyxa. [IJIK u ITJIB
BPEIHBIX BEIIECTB B
atMoc¢epe. Meroauka pacuera
pacceuBaHus B aTMOchepe
BEIOpocoB TOC U KOTEIBHBIX.
Br100p BBICOTHI JBIMOBBIX
Tpy0. OCHOBHBIE KOH-
CTPYKLHH ABIMOBBIX TPYO.

1.2 JIa6 MeToabl ¥ IPUOOPHI IS 6,5 IK-1 IK-2 JI.1 J11.2 Pabora B
aHaJu3a ra30BOro COCTaBa JI1.3 MaJIbIX
aTMOCc()epHOTo BO3/IyXa. JI1.4J12.1 rpymmnax
W3mepenune KOHIIGHTpAIUU JI2.2J12.3 IK1.1,
KOMIIOHEHTa B atMocepe ¢ J12.4 J12.5 I1K2.1
ITOMOIIBIO JJAOOPATOPHBIX JI2.6 JI12.7
ra3oaHalln3aTopoB. JI2.8 J12.9

JI2.10
€|
1.3 Cp 11 MK-1TIK-2 | JI1.1 J11.2 [K1.1,
JI1.3 [K2.1
JI1.4J12.1
J12.2712.3
J12.4J12.5
JI2.6 J12.7
J12.8 J12.9
J12.10

€)!




1.4 3auér 2 MMK-1 1IK-2 | JI1.1J11.2 IK1.1,
J1.3 IK2.1
JI1.4J12.1
J2.2J12.3
J12.4J12.5
J12.6 J12.7
J12.8 J12.9
J12.10
31
Paznen | Pasnes 2. Beiopocst
TemI0dHePreTHYECKUX
CHCTEeM U WX BJIHsSIHME HA
OKPYKAIOLIYI0 CPexy

2.1 Jlex Bunbl BpeqHbIX BO3IEHCTBUI 10 [1K-1 T1K-2 JI1.1 JI1.2 Jlexnus-
SHEPreTUUECKUX CUCTEM Ha JI1.3 Oecena
npupony. EctectBennbie J11.4J712.1 IIK1.1,
(poHOBBIC) M AaHTPOMIOTCHHBIE J2.2J12.3 [K2.1
HWCTOYHUKHU 3arPSI3HEHHM. JI2.4J12.5
VYcnosust 006pa3oBaHus U JI2.6 J12.7
CBOICTBA 3arpsI3HUTENEH. JI2.8 J12.9
BoszneticTBue BpeHbIX J12.10
r'a30IbUIEBBIX BEIOPOCOB Ha 91
YeNoBeKa, )KUBOTHBIX,
pactenus, 3n1aHus. TennoBoe
3arps3HEHUE OKPYKaIoIIeH
cpensl. Bropuunsle
3arpsi3HEHUs aTMOC(EPHL.

CaHuTapHbIC HOPMBI KauecTBa
Boznyxa. [IJIK u IT/IB
BpEIHBIX BEUIECTB B
atmoctepe. Merojuka pacyera
paccenBaHHA B aTMOcdepe
BbIOpocoB TOC U KOTETBHBIX.
Br160p BBICOTHI ABIMOBBIX
Tpy0. OCHOBHBIC KOHCTPYKIHH
JIBIMOBEIX TPYO.

2.2 J1a6 UccnenoBanue paccemBaHus B 10,5 [ IK-1TIK-2 JIT.1J11.2 Pabora B
aTMocepe BpeIHBIX BBIOPOCOB J1.3 MaJIbIX
korenbHbIX U TOC JI1.4J12.1 rpymnmax

J12.2712.3 IK1.1,
J12.4 J12.5 K2.1
J12.6 J12.7
J12.8 712.9
J12.10
€]

2.3 IIp Pacuet BEIOpPOCOB KOTENBHBIX U 9 [K-1 TIK-2 JIT.1J11.2 [IpenonaBate
TOC B atmMocdepy. JI1.3 JIb 3HAKOMUT
Pacuet paccenBaHus BpeJHBIX JI1.4J12.1 00yJaronmxc
BElIECTB B aTMocdepe. JI2.2J12.3 51 C IOPSAKOM

J12.4 J12.5 BBITIOJIHEHUS
J12.6 JI2.7 3aJIaHHS,
J12.8 J12.9 HaOmoaeT 3a
J12.10 BBITIOJTHCHHE
21 M U TIpU
HE00XO0TUMOC
TH
KOppEKTHpYe
T paboTy
o0yJaronmxc
s I11K1.1,

IK2.1




2.4 Cp 15 MK-1TIK-2 | JI1.1J11.2 [K1.1,
JI1.3 [1K2.1
JI1.4712.1
J2.2J12.3
J12.4 J12.5
JI2.6 J12.7
J12.8 J12.9
JI2.10
91
2.5 3auér 2 IIK-1 ITK-2 JI1.1J11.2 [IK1.1,
JI1.3 MK2.1
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
JI2.6 J12.7
J2.8 J12.9
JI2.10
€|
Paznen | Paspei 3. CHuKeHHe
3arpsI3HAIOMIMX BHIOPOCOB HA
TIAC u B KOTeIbHBIX

3.1 Jlex Knaccugukarus MeTo0B 8 [TK-1 TIK-2 JIT.1J11.2 Jlexuus-
CHIDKEHUS 3arpA3HAIONINX JI1.3 Oecena
BBIOPOCOB B aTMOChEpy. JI1.4J12.1 [K1.1,
CHixeHue BRIOPOCOB TBEPIBIX JI2.2J12.3 IK2.1
YaCTHII C IPOAYKTaMHU J12.4 J12.5
cropanus. ®uzuko- JI2.6 J12.7
XHUMHUYECKHE CBOMCTBA JeTyuei JI2.8 J12.9
3011b1. OCHOBHBIE ITOKa3aTEIN JI2.10
paboTHI 30J10yTIOBUTENEH. 21
[Ipunnun neictBus u
KOHCTPYKLIUH pa3IMYHbIX
BHUJIOB 30JIOYJIOBUTENEH.

MeTo/1bI TOBBILLIEHUS

3¢ EKTUBHOCTH OUYUCTKH
JIBIMOBBIX T'a30B.

CHmXeHue BEIOPOCOB
COCJUHEHUI Cephbl:
nepepaboTKa CepHUCTHIX
TOTUTUB MEPEe]] CKUTAHUEM.
Cyxue 1 MOKpPbIE METObI
CEPOOYHCTKHU JBIMOBBIX Ta30B.
CpaBHeHue 1 BEIOOp MeTo/1a
cepoourcTku. Ouncrka
TOPIOYUX Ta30B OT
CepoBOJOPOAA.

MexaHu3Mbl 00pa3oBaHUs
OKHCIIOB a30Ta TPU CYKUTAHUH
OpraHuYeCcKUX TOIUIMB.
TexHonoruyeckue u
KOHCTPYKTUBHBIE METOIBI
CHIDKEHUSI BEIOPOCOB OKHCIIOB
a30Ta. MeToIbl OUYMCTKU
JIBIMOBBIX Ta30B OT OKHCIIOB
azoTa.

3.2 J1ab UccnenoBanue 0 [K-1 TIK-2 JIT.1J11.2 Pabora B
3¢ (GEKTUBHOCTH OYUCTKH JI1.3 MaJbIxX
OaTapeHOTO IIUKJIOHA. JI1.4J12.1 rpymnmnax
Wcnerranus JI2.2 J12.3 IIK1.1,
30JI0yJIaBIUBAIOIINX J12.4 J12.5 I1K2.1
YCTaHOBOK KOTeNbHBIX U TOC. JI2.6 J12.7

J12.8 J12.9
JI2.10

o1




33 IIp PacueT BBICOTHI JHIMOBOM 4 [IK-1 IIK-2 JI1.1J11.2 [IpenonaBate
TpyOsI. Pacuer I1/IB JI1.3 JIb 3HAKOMUT
koTenbHBIX U TOC. JI1.4712.1 00yJaromxc

JI2.2J12.3 51 C IOPSAKOM
J12.4 J12.5 BBITIOJIHEHUS
JI12.6 JI2.7 3aJIaHMS,
JI2.8 J12.9 HaOIIoMaeT 3a
JI2.10 BBITIOJTHEHUE
21 M U TIpU
HE00XO0IUMOC
™
KOppEeKTHpYe
T paboTy
00yJaronmxc
a [IK1.1,
IK2.1
34 Cp 15 ITK-1 TIK-2 JIT.1J11.2 IIK1.1,
JI1.3 MK2.1
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
J12.6 J12.7
JI2.8 J12.9
JI2.10
1
3.5 3auér 2 MK-1 IK-2 JI.1J11.2 MK1.1,
JI1.3 IK2.1
JI1.4J12.1
J12.2J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
J12.10
21
Paznen |Pasnmen 4.
3oson1akoyaaienue
JHepronpeanpusTHii

4.1 Jlex Bunel cucrem 3050ynanenus 5 [IK-1 ITK-2 JIT.1 JI1.2 Jlexrusi-
TOC. Binusiaue JI1.3 Oecena
3osonutakoxpanmiui(31X) JI1.4J12.1 IIK1.1,

Ha OKPYKaIOIIYIO Cpeny. JI2.2J12.3 [K2.1
OKOJIOTHYECKU TPHEMIIEMbIE J12.4J12.5
CHCTEMBI 30JIOLUTAKOY JalICHUS J12.6 J12.7
TOC. PanmnoakTHBHOCTH 30JIBI. JI2.8 J12.9
OCHOBHBIE HallpaBJICHUs JI2.10
pexynsTuBanuu 311X TOC. 21
OlLieHKa TeXHUKO-
SKOHOMHUYECKOU
s pextuBHOCTH crcteM 3LIY.
ITepepaboTka 30501LTaKOB
TOC.
4.2 Cp 15 [K-1 IK-2 JI.1 J11.2 [K1.1,
JI1.3 MK2.1
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10

o1




43 3auér 2 MK-1TIK-2 | JI1.1J11.2 [K1.1,
JI1.3 [1K2.1
JI1.4712.1
J2.2J12.3
J12.4 J12.5
JI2.6 J12.7
J12.8 J12.9
JI2.10
91
Pazgen | Pasmen 5. OkoHOMHYeECKHe
acMeKThl NPHPOTOOXPAHHBIX
MeponpusTHi

5.1 Jlex CucremMa KOHTPOJISI BPETHBIX 5 [IK-1 IIK-2 JI1.1 J11.2 Jlexnus-
BBIOPOCOB U OpraHU3aIUs JI1.3 Oecena
CITy’KOBI OXpaHBI IPUPOJIBL, JI1.4J12.1 [K1.1,
OKpY Karouieu cpenpl. JI2.2J12.3 [IK2.1
l'ocynapcTBeHHBIE Opraisl M0 J12.4 J12.5
OXpaHe BOJHBIX PECYpPCOB U JI2.6 J12.7
aTMoc(epslI. J12.8 J12.9
OrneHku ymep6a HAHOCUMOTO J12.10
HapOJHOMY XO35HCTBY HM3-3a 21
3arps3HEHUS OKPYKAIOMICH
cpenpl. TexHUKO-
9KOHOMHYECKOE 00OCHOBaHHE
IIPUPOJOOXPAHHBIX
MEPOIPULTHH.

5.2 IIp OreHKa YJKOHOMUYECKOTO 4 [IK-1 ITK-2 JI1.1 JI1.2 [IpenonaBate
ymep6a oT 3arps3HeHUs JI1.3 JIb 3HAKOMUT
aTMocdepsl JI1.4J12.1 00y4Jarommxc

JI2.2J12.3 S C IIOPAJKOM
J12.4 J12.5 BBITTOTHEHUS
J12.6 J12.7 3aJIaHMs,
J12.8 J12.9 HaOIIoMaeT 3a
JI2.10 BBITIOJIHCHUE
21 M H [IpH
HEOOXOIUMOC
™
KOPpEKTHpYe
T paboty
00yJaroImxc
g [1K1.1,
[K2.1
53 Cp 10 IK-1TIK-2 | JI1.1JI1.2 [IK1.1,
JI1.3 I1K2.1
JI1.4712.1
J12.2J12.3
J12.4 J12.5
J12.6 J12.7
JI2.8 J12.9
JI2.10
91
54 3auér 2 IK-1TIK-2 | JI1.1J11.2 [K1.1,
JI1.3 MK2.1
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

O6pazoBaTenbHBIC TEXHOJIOTHHU C UCIIOIh30BaHUEM aKTHBHBIX METOJIOB 00yueHHMs (JIeKIHs — Oecerna)

TpamunnonHas (penpoXyKTUBHAS) TEXHOJIOTH (TIPENoaaBaTeh 3HAKOMHT O0YUYAIOIIIXCS C TOPSIIKOM BBITIOTHEHNUS 3aJaHuUs,
HaOJIFOAeT 32 BHIIIOJIHEHUEM U ITPU HEOOXOUMOCTH KOPPEKTHPYeET paboTy 00ydaroImuxcs)




TexHOI0THA MOIYIBHOTO 00yUeHUS (AeNeHne yueOHOH TUCIUIUINHBI Ha MOIYJH (OJI0KH), KaXKAbI N3 KOTOPHIX COCTOHT U3
y4eOHOTO COIEPIKAHHS U TEXHOJIOTUH OBJIAJICHHUS MM )

6. POHJ OIEHOYHbBIX CPEJCTB

6.1. KonTpoabHbIe BONPOCHI M 32 JaHUS

KoHTpobHBIE BOMPOCH AJIs TEKYILET0 KOHTPOJIS:

B pamKax TekyImero KOHTpOJIS yCIIeBaeMOCTH 00YJaIOIIErocs 110 JUCIUIUINHE OLICHUBACTCS BBITOJIHEHHE JIA0JIOpAaTOPHBIX padoT 1
3aIIUTa OTYETOB 10 Ta00PATOPHBEIM PabOTaM 110 CIEAYIONIINM pa3aeIaM:

Paznen Nel "Meronudeckue OCHOBBI IOAXO0/1A K MPOOIEMe B3aUMOICHCTBHUS TEIUIOHEPTETHYECKUX CUCTEM U OKPYKAIOIIEH
cpensi':

JlabopaTopHast paboTa 1. MeToas! 1 IpHOOPHI IS aHAJTH3a Ta30BOTO COCTaBa aTMOC(EPHOTO BO3IyXa.

JlabopaTopHast paboTa 2. I3MepeHne KOHIEHTPAI KOMIIOHEHTa B aTMOCc(epe ¢ OMOIIBIO JIAOOPaTOPHBIX Ta30aHAIN3aTOPOB.
Pazgen No2 "BrIOpOCHI TEIIIO3HEPTETUIECKUX CUCTEM U MX BIIMSHHE Ha OKPYKAKOIIYIO cpeay':

JlabopatopHas pabota 3. MccinenoBanue paccenBaHus B aTMOC(epe BPEIHBIX BRIOPOCOB KOTEIbHBIX U TOC

Paznen Ne3 "CamkeHue 3arps3HAIOMUX BEIOpocoB Ha TOC U B KOTETBHBIX":

Jlabopatopnas pabota 4. UccnenoBanue 3¢ HheKTUBHOCTH OUYUCTKH OaTapelHOTro IUKIIOHA.

JlabopaTopHast paboTa 5. VcnbITaHHs 30JI0Y/TaBIMBAIONINX YCTAHOBOK KOTeNbHBIX 1 TOC.

KoHTponsHbIE BOIPOCHI AT 3aIIUTHI OTYETOB 110 1a0OPaTOPHBIM paboTaM IpHuBeAeHs B Metommuecknx pazpaborkax JI2.1 n JI2.9
(paznen 7 PILJ).

6.2. Tembl NUCLMEHHBIX PadoT

V4eOHBIM IUIAaHOM HE IpeayCMOTPCHBI.

6.3. @OH/1 OLIEHOYHBIX CPEICTB

Bomnpocs! k 3agery:
Paznen Nel. MeTtonuueckue OCHOBBI TOAX04a K IpoOIeMe B3aUMOJEHCTBUS TEMNIOIHEPTETUUECKUX CUCTEM U OKpY KatoLlel cpebl

1.1. BnusiHue TexHMYeckoro mporpecca Ha B3aMMOJEWCTBHE YEJIOBEKa W MPHUPOJIBI.

1.2. CTpyKTypa ynpaBiieHUs] SKOJOTHUECKON MONMUTHKONW Poccum.

1.3. MesxayHapoIHbIe COTJIAalleHUs TI0 OXpaHe OKpY’Karolled cpessl.

Pa3men No2. BRIOpOCH! TEIIIO’HEPTeTHYECKAX CHCTEM W MX BIIMSHHUCE Ha OKPY)KAIOIIYIO CpeTy

2.1. Bunpl BpeaHsIx BO3/IEHCTBUI TEIIIOIHEPTETUUECKUX CHCTEM Ha MPHUPOY.

2.2. Mogens B3aumoaeiicteus TOC u okpyskaromeil cpensl.

2.3. VYcnoBust 06pa3oBaHKs U CBOMCTBA 3arpsi3HUTENEH.

2.4. BpenHbie BO3/IEHCTBUS BPEIHBIX ra30MbUIEBBIX BEIOPOCOB HA OKPYKAIONIYIO CPEIY.

2.5. IMapaukoBsrit 3¢dexT.

2.6. CaHuTapHble HOPMBI KauecTBa BO3AyXa.

2.7. ITJIK BpemHBIX BEIECTB B aTMochepe.

2.8. IIAB Bpennsix Bemects TOC.

2.9. Knaccugukammst METOZOB CHUKEHUS 3arpsSA3HSIONINX BHIOPOCOB B aTMOChepy.

2.10. BropuuHble 3arps3HUTENH aTMOCHEpPHI.

2.11. Meroauka pacyera paccenBaHus B aTMoc(epe BeIopocoB TOC U KOTENBHBIX.

2.12. Br160p BBICOTHI ABIMOBBIX TPYO.

2.13. OCHOBHBIE KOHCTPYKIIMU JABIMOBBIX TpPYO.

Paznen 3. BRIOPOCH TEITOIHEPTETUICSCKUX CUCTEM W UX BIMSHUE HA OKPYXKAIOIIYIO CPEy.

3.1. MexaHu3MBI 00pa30BaHM OKHCIIOB a30Ta MPH CKUTAHWN OPTaHWYECKUX TOILIHB.

3.2. CHumkeHne BIOPOCOB COSIMHEHHH Cephl: IMepepadoTKa CEPHUCTHIX TOIUIUB MEpes CXKUTAHUEM.
3.3. MeToabl OYUCTKH ABIMOBBIX ra30B OT OKHCJIOB a30Ta.

3.4. TexHOMOrMYeCcKNe U KOHCTPYKTHBHBIC METOJBI CHIDKCHHUS BEIOPOCOB OKHCIIOB a30Ta.

3.5. Cyxue 1 MOKpBIE METOJbl CEPOOYUCTKH JABIMOBBIX Ta30B.

Paznen 4. 3onmonuiakoyaaneHue 3HEPronpenpusITHIA.

4.1. CHuKeHue 3arpa3HeHuil jgeTyueil 305101 U3 30J100TBaJIOB.

4.2. [puHIMT AEWCcTBUS AMEKTPOGMIBTpA.

4.3. [TpuHIMn ASWCTBUS U KOHCTPYKIIMHA MOKPBIX 30JI0YJIOBUTEIEH, NX JOCTOWHCTBA U HEAOCTATKU.
4.4. TkaHeBble (pyKaBHBIC) (GUIBTPHI.

4.5. ITpuHiun aelcTBUS U KOHCTPYKIMM MHEPLIMOHHBIX 30JI0YJOBUTEINIEH.

4.6. OCHOBHBIE TTOKa3aTeMN PabOTHI 30JI0yIOBUTEIS.

4.7. CHuxeHue BHIOPOCOB TBEPIBIX YACTHIL C MPOAYKTAMH CTOPAHHUSL.

Paznen 5. DxoHOMHYECKHE aCIEKTHI IPUPOAOOXPAHHBIX MEPONIPHUSITUH.

5.1. TeXHNK0-IKOHOMHYIECKOEe 000CHOBAaHHE NMPHPOTOOXPAHHBIX MEPOIIPUATHIA.

5.2. Cucrema KOHTPOJSI BPEAHBIX BBIOPOCOB M OPraHU3alUs CIy>KOBI OXPaHbI OKPY>KAIOIIEH CPEIbl.
5.3. OreHkH ymepda HAHOCHMOTO HapOJHOMY XO3SICTBY HM3-3a 3arpsA3HCHUS OKPYXKAloUIeH Cpembl.

6.4. IlepevyeHb BU/I0B OLIEHOYHBIX CPEACTB

Bomnpocsl k 3auety
OTuer 1o 1a00paTOPHBEIM padoTaM




7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUWE JUCHUILIJIMHBI (MOAYJIS)

7.1. Pexomengyemas JquTeparypa

7.1.1. OcHoBHas JMTEpaTypa

ABTOpBL, 3aryaBue W3narenscrBo, | Kon-Bo On. agpec
JI1. | Akunun HU. | [IpombliieHHas 9KOJIOTUS: IPUHLIUNBL, | JIONTONpYAHBIN: 75
1 [IO/IXO0/1bl, TEXHUYECKUE PELICHMUS: Wnuremnexrt, 2011
ydeOHoe rmocooue
JI1. | Beromkud A. | OCHOBBI HH)KEHEPHOM 3KOJIOTHH: CaHKT- 1 https://e.lanbook.com/book/107280
2 |T. yueOHOe mocooue [eTepOypr:
Jlanp, 2018
JI1. | BeroukuH A. | OCHOBBI MHXKEHEPHOH 3aIUTHI MockBa|Bonoraa 1 http://biblioclub.ru/index.php?
3 |T. OKpY’Karollel cpepl: yaeoHoe mocoodue | : Mudpa- page=book&id=564894
Wmxenepus,
2019
JI1. | Beromxun A. | MHxkeHepHas 3amuTa aTMOC(EPHI OT Mocksa|Bonoraa 1 http://biblioclub.ru/index.php?
4 |T. BpEIHBIX BEIOPOCOB: yueOHOE mocodue : Uudpa- page=book&id=564889
Wnxenepus,
2019
7.1.2. lonoHUTE/IbLHAS JIUTEPATYpPa
ABTOpBL, 3arnaBue WsnarenscrBo, | Kon-Bo On. agpec
JI2. | Cemenon OxpaHa OKpy:KaroIen cpeasl Mpu Bparck: bpl'VY, 158
1 |CA. paboTe TemI03HePreTHIECKUX 2009
00bekToB: JJabopaTOpHBIN MPaKTUKYM
JI2. | FOmuu B.B., | TexHHKa U TEXHOJOTHS 3aIUThI Mockaa: 11
2 |Ilomor B.M., |[Bo3mymrHOM cpensl: YueOHOE TocoOme Bercmmras mixona,
Kykun ILIT. | it By3oB 2005
JI2. [Tonuk B.W., |Oxpana okpykatomeit cpensl: Yueb. Mocka: 10
3 |Komamenko |mocoOue 1iis By30B Beicmias mikorna,
B.U., 2007
Jpebenmrenr
K.
JI2. | HIBbLOKKHA TeopeTrueckue OCHOBBI OUMCTKH T'a30B: | MOCKBa: 15
4 |B.C, Y4eOHHK IS By30B MOCKBAalIHHOCT
JlagpirnueB poenue-1, 2001
M.T,,
IIBbIAKMHT
I.B.
JI2. | Kabo B.B. Oxpana okpy:xaromeit cpenst Ha TOCu | Mocksa: 19
5 ADC: YyeOHuK DHeproaToMusaa
T, 1992
JI2. | Ilytunos DKOJIOTHS SHEPTETUKH: YUeOHOEe Mocksa: MOU, 52
6 |B.AL mocooue JIst By30B 2003
JI2. | CemeHnOB Pacuer u KOHTPOJIb 3arps3HEHUS Bbparck: bpI'TY, 155
7 |C.A. aTMocdepsl Ipu paboTe KOTETbHBIX H 2009
TOC: YuebHOe mocodue
JI2. | Beromkud A. | OCHOBBI IIPOIIECCOB HH)KEHEPHOU CaHkT- 1 http://e.lanbook.com/books/element.p
8 |T. skosioruu. Teopusi, IpUMepsL, 3aa4u IMetepOypr: hp?pll 1d=45924
Jlans, 2014
JI2. | CemenoB OxpaHa OKpy>Kaloliel cpeabl mpu bparck: bpl'Y, 1 http://ecat.brstu.ru/catalog/Yue6ub1e%
9 [C.A. paboTe TEeIUIOIHePreTHYESCKUX 2009 20u%20y4eoH0-MeToIuecKkne %o

00BexToB: JJabopaTOpHEIH MPAKTHKYM

20nocobus/DHeprernka%20-%
20ABTomaTnka/CemMeHOBY
20C.A.Oxpana%?200kpyxaromei%
20cpenn1%20mpu%20padoTe%o
20TennosHepreTuueckux %o
20006bexToB.2009.pdf




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec

JI2. | CemeHOB Pacuet 1 KOHTPOIIb 3arpSA3HEHUS Bparck: BpI'TY, 1 http://ecat.brstu.ru/catalog/Yuebus1e%
10 [C.A. aTtMocdepsl Ipu paboTe KOTEIbHBIX U 2009 20u%?20y4ye6H0-MeTonuueckue%o
TOC: YuebHOE TOcoOHe 20nocobus/DHeprerura%20-%

20ABTomaTnka/CemeHoB%20C.A.%
20Pacuet1%20u%20k0oHTpoa6%
203arps3aernsn%20aTmocdepbi%o
20mpu%20padore%20K0TeNbHBIX Y0
20u%20T2C.2009.pdf

7.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHMKAIMOHHOM ceTu ""UnTepHer"

31 |MudopmarnmonHas cucrema "Enunoe okHo goctyma k| http://window.edu.ru/
obpa3zoBaTenbHbIM pecypcam”

7.3.1 llepevyens NporpaMMHOro obecreveHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3 [ Adobe Acrobat Reader DC

7.3.1.4 | KOMIIAC - 3D Yueb6Has Bepcust

7.3.2 llepevyenb HHGPOPMANMOHHBIX CHIPABOYHBIX CHCTEM

7.3.2.1 | VauBepcuterckas uadopmarrontas cucrema POCCHUA (YUC POCCHUA)

7.3.2.2 | HanmonanbHas anekTponHas 6udbmuoreka HOb

7.3.2.3 | Hayunas snexrponHas 6ubimorexa eLIBRARY.RU

7.3.2.4 | UadopmarmonHas cucrema "EnnHoe OKHO HocTyma kK 00pa3oBaTeIbHBIM pecypcam”

7.3.2.5 | OnextponHas 6ubnmoreka bpI'yY

7.3.2.6 | DnekTpoHHbII KaTanor oubnuorexu bpl'yY

7.3.2.7 | «YHuBepcureTckas 6ubdanoTeka online»

7.3.2.8 | U3parenbctBO "JlaHp" 21eKTpOHHO-OMOIMOTEUHAS CUCTEMa

7.3.2.9 | CnpaBouHo-npaBoBas cuctema «Koncynprant ITmrocy

7.3.2.1 | UCC "Kopekc". MapopManmoHHO-CIIpaBOYHAS CUCTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHIHEYEHHME JUCIUIIJIMHBI (MOY JISA)

A1004 JlaGoparopust OcHoBHOE 000pyIOBaHME:

TEIJI0ra30CcHa0KeHHs CreHp «ABTOMaTH3UPOBAHHBIH TEIUIOBOH MyHKT», JIabopaTtopHas yctaHOBKa «MeTo bl
ouuctku Boas bXX8wm, JlabopaTopHas ycraHOBKa «MeTOb! OUUCTKH BO3AYLIHOM cpeab»
BXKC7, Jlabopatopusiii crenn I'//[-BEHT.

JlOnOTHUTENBHO:

MapxkepHas qocka - 1 mrT.

YueOHas mebeb:

Kommiext mebenn (mocagodHbIx MecT) - 12 mT.

Kommiext mebenn (II0cagouHbIX MeCT) IS IIpernoaBaTens — 1 miT.

2201 yuTaIbHbIA 3a1 Nel Kommuiext mebenn (IocagodHbIX MECT)

Crennaxu

Kommuiekt mebenu (ocagouHbIX MecT) AJist OnbIroTeKapst
BricTaBouHbIe MIKadbl

MK i5-2500/H67/4Gb (moruTop TFT19 Samsung) (10mit.);
npuntep HP Laser Jet P2055D (1mt.)

0001* ayIUTOpHS Ul IpakTHIecKuX | YueOHas meOenb
3aHATHN

0002* JIEKIIMOHHAS ayTUTOPHUS YuebHas mebenb

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOAY JIS)

JucrmmnHa "["a3004ncTKa M ra303010yAaieHe" HalpaBieHa Ha MPUOOpeTeHHE 3HAHHS XapaKTEePHCTHK BEIOPOCOB
MPOMIPEANPUATHI U UX BIMSHHUA Ha OKPY)KAIOIIYIO CPey, METOA0B OUMCTKH ra3000pa3HbIX BEIOPOCOB MTPOMITPEATIPUATHIA,
YMEHUs OCYIIECTBIISITh BEIOOP U PACUeT OYMCTHBIX COOPY>KEHHIA JJIS YIaBIUBAHUS TETUIOBBIX U TEXHOJIOTUIECKHUX BEIOPOCOB,
PacCYUTHIBATH SKOHOMHUYECKYIO 3 (HEKTUBHOCTh IPHUPOAOOXPAHHBIX MEPOIIPHSTHH.
Nzyyenne qucuumnuabl "T'a3004MCTKa ¥ ra3030J10yJaJIeHne" TIpe1ycCMaTpuBaeT:

JIEKIIUH,

nabopaTopHble pabOTHI,

MIPAKTUYECKUE 3aHATHUS,

CaMOCTOSATENBHYIO PaboTy,

3ayer.
B xone ocBoenus paznena 1 «MeTtoauyeckre 0OCHOBBI IOAX0a K MpobieMe B3auMOACHCTBHS TEIUIOIHEPTeTHYECKUX CUCTEM U
OKpY>KalOIIel Cpeibl» CTYIEHThI IOJDKHBI YSICHUTD: BIMSIHAE TEXHUYECKOI'O IIPOrpecca Ha B3aUMOJIEHICTBUE UelIoBEKa U IIPUPOJIBL;
CTPYKTYPY KOJIOTUYECKOM MOIUTUKU B Poccuy; MeXyHapOIHbIE COTTIAIIEHHS [I0 OXPAaHE OKPYKAOLIEH Cpeabl.




B xone ocBoenus pasnena 2 «BeIOpPOCH TEIO3HEPTeTHYECKUX CUCTEM U MX BIMSHHE HA OKPYKAIOIIYI0 CPEIy» CTYACHTHI JOIDKHBI
YSCHUTB: CYIIECTBYIOIINE BUABI BPEIHBIX BO3AEHCTBHI TEIIOIHEPTETUUECKUX CUCTEM Ha MIPUPOJLY M yCIOBHS UX 00pa30BaHus;
ycIIoBHs 00pa30BaHMs HAPHUKOBOTO 3(dekTa 1 BTOPHUHBIX 3arpsA3HATENCH aTMOC(hephl; CAaHUTapHBIE HOPMBI Ka9ecTBa BO3AyXa
IIAK u [TIIB; meToauky pacdera paccenBanus B arMocepe BoiopocoB TOC 1 KOTETBHBIX; METOIUKY BBIOOpPA BEICOTHI ABIMOBBIX
TpyO, OCHOBHBIE KOHCTPYKLHUH JBIMOBBIX TPYO.

B xoze ocBoenus paznena 3 «CHIKEHHE 3arpsi3HAONMX BIOpocoB Ha TOC U B KOTENBHBIX» CTYACHTHI JOJDKHBI YSICHUTB: CIIOCOOBI
CHIDKEHHSI BEIOPOCOB TBEP/IBIX YACTHUI] C IIPOAYKTAMH CTOPAHMUS TOIUTHBA; OCHOBHBIC BUIBI 30JI0YJIOBUTENEH; METOIBI OYHCTKH
JBIMOBBIX Ta30B OT COEIMHEHMI Cephl U a30Ta.

B xone ocBoenus pasnena 4 «3ononuakoy1aleHue SHEPronpeAnpUsTUID CTyJEHTHI JOKHBI YSICHUTh: CHIDKEHUE 3arpsI3HEHUH
JeTy4el U3 30J100TBAJIOB.

B xone ocBoenus pasjena 5 « 9KOHOMHYECKUE aCTIEKTHI IPUPOLOOXPAHHBIX MEPONIPHUATHI CTYICHTHI JOJDKHBI YSICHUTD: CHCTEMY
KOHTPOJISI BPEJHBIX BEIOPOCOB U OpraHU3aLuil CiryObl OXpaHbl OKPYKaloIleil Cpe/ibl; OLEHKY yIlepOa HAHOCUMOTO HapOJIHOMY
XO34HCTBY U3-3a 3aTPA3HEHHs OKPY>KAIOIIEH CpeIbl; MPHHIHUITBI TEXHUKO-PKOHOMUYECKOr0 000CHOBaHHMS IPHPOAOOXPAHHBIX
MEPOINPUITHH .

B nponecce npoBeneHus 1a00paTOPHBIX PabOT MPOUCXOUT 3aKpeIIeHHe 3HaHuil, JOPMUpPOBAaHUE YMEHUH U HaBBIKOB Peau3alui
HpeCTaBIICHHS 110 COICP)KaHUI0 OCHOBHBIX CIIOCOOO0B M CPEJICTB ONPE/CIICHUS COICP)KaHMUs B aTMOC(EPHOM BO3/LyXe
3arpsA3HATEINICH OT TEINIOPHEPIeTHUECKUX HCTOYHUKOB, OIIPECIICHIS PAaCCEHBAHUS B aTMOc(epe BPeIHBIX BEIOPOCOB a TakkKe
HNPUHIUIIOB PaOOTHI 30JI0YJIOBUTEICH

B npouecce npoBeneHys NpakTUYECKUX 3aHATUN MPOUCXOANUT 3aKpEIVIEHUE 3HaHUH B OCBOEHUMH METO/IMK pacueTa KOHLEHTpaIui
BpeIHBIX BEIOpOcoB B arMoctepy or TOC, pacuera BHICOTHI IIMOBOI TpyOBI, pacuera I1/]B, a Takxe yiepba oT 3arps3HEHUS
BO3JyXa.

CamocTosTensHy0 padoTy He0OX0JMMO HAUYHHATH C 03HAKOMIICHUSI C PEKOMEHIOBAHHOM yueOHOH U METOIUIECKON TUTEepaTypoi.
ITpu moAroToBKE K 3aUeTy peKOMEHAyeTcs 0c000€ BHUMaHKE YAEIUTh CIEAYIOUMM BOIPOcaM: BUaM BPEJHbIX BO3AEHCTBUIM
TETIO’HEPTeTHUECKHUX CHCTEM Ha IPHPOIY M YCIOBHSA X 00pa30BaHMs, METOANKE pacdeTa paccenBaHms B aTMocdepe BEIOPOCOB
TOC n KOTeTIBHBIX, CIoco0aM CHIKEHHSI BBIOPOCOB TBEP/IBIX YACTHUI] C IPOAYKTaMH CTOPAHUS TOIUTNBA; OCHOBHBIM BHUAAM
30J10yJIOBUTENEH; METOIaM OYHCTKH JBIMOBBIX Ta30B OT COEJUHEHUH cephl U a30Ta, OLEHKE yIiepOa HAHOCUMOTO HAPOJAHOMY
XO3HCTBY U3-3a 3aTPA3HEHMs] OKPY>KAIOIIEH CpeIbl

Pabora ¢ nutepaTypoit SBiseTCs BKHEHIIINM JIEMEHTOM B MTOMYYSHUH 3HAHUH 110 muctuiuinHe. [Ipex e Bcero, HEOOX0IMMO
BOCIOJIb30BATHCSI CIIUCKOM PEKOMEHIYeMOMH TI0 JTaHHON JUCLUIIINHE TUTepaTypoil. JoNoTHUTEIbHBIE CBECHUS M0 H3y4aeMbIM
TeMaM MOJKHO HailTu B neproanydeckoit neuatu u MHTepHeTe.
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