MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIMA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHNU 'OCYJIAPCTBEHHBIY1 YHUBEPCUTET"

, N YTBEPXJIAIO
AOKYMEHT MOAMNCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHOM padoTe
E.N.JTykoBHMKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
B. :C n Ci
ngggfngine::TzBle%Tzoggrzg?(;04.2024 05 nrons 2023 .
. J

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

b1.B.12 Oxpana okpy:kamouieii cpeabl Npu padore TeNJI0IHePreTHYeCKUX
00bEeKTOB

3akperieHa 3a kKabeapoii  JHepreTuk

VYueOnsiii iian  bs130301 23 TITO.plx
Hanpasnenue: 13.03.01 TermmosnepreTrka u TEINIOTEXHUKA

KBamudukarms Bbakaaasp

dopma 00yueHHsT ~ 3a04YHasi
OO6mmas Tpy10€MKOCTh 6 BET

Buael KOHTPOJIS HA Kypcax:
KonTponbsHas pabora 3, Dk3amen 3

Pacnpeneﬂenue JaCcoB JUCHMILIMHBI IO KypcaM

Kypc 3
Hroro
Bup 3ansatui yII PII

Jlexuuu 4 4 4 4
JlabopatopHsbie 2 2 2 2
[pakTuyeckue 2 2 2 2

B tom uncre uHT. 3 3 3 3

B ToM uncie B hopme 4 4 4 4
MIPaKT.IIOTOTOBKH

Hroro ayn. 8 8 8 8
KonrakTHas pabora 8 8 8 8
Cam. pabota 199 199 199 199
Yacsl Ha KOHTPOJIb 9 9 9 9
Hroro 216 216 216 216
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[Iporpammy cocraBui(m):
K.m.H., 0oy., [lankpamves [lasen Cepeeesuu

PaGouas mporpamMma JUCIUTITHBI
OxpaHna okpyxawiueii cpeabl Npu padore TeNJ0IHEePreTH4ecknx 00beKTOB
paspabotana B coorBercTBUH ¢ I'OC:

Gbez[epanLHLIﬁ Tocy,[[apCTBeHHHﬁ 06pa30BaTeJlLHBIfI CTaHAAPT BBICHICTO O6pa3OBaHI/ISI - 6aKaJIaBpI/IaT 1o

HanpasiieHuto noarotoBku 13.03.01 Temnosnepreruka u TeroTexHuka (nmpuka3z Munooprayku Poccun
ot 28.02.2018 r. Ne 143)

COCTaBJICHA HAa OCHOBAHUH y‘-IC6HOl"O I1J1aHa:

Hampasnenue: 13.03.01 Tennosnepreruka u TemIOTEXHUKA
YTBEPKACHHOIO IpUKa3oM pexropa oT 17.02.2023 Ne 72.

PaGouas nmporpamma oo0peHa Ha 3aceJaHuH Kadeapsl

JHepreTUKH

[Iporokon ot 21 anpens 2023 r. Ne 10

Cpok aeiictus mporpamMmmbi:2023-2026 yu.r.
3aB. xageapoii bynatos F0.H.

[Ipencenarens MK®

crapmuii npenojasarens Jlatymkuna C.B. 24 anpens 2023 r. Ne9

OtBeTcTBeHHBIH 3a peanuzauuto OIIOIT bynaros }O.H.

JupexTop OubInoTeKn Cotnuk T.®.
(monrmuck)

Ne perucrparyn 41

(MeToIMYeCKU OTHEI)
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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2024-2025 yueOHOM roay Ha 3aceaHuu Kaheapsl

JHepreTuKku
Buecens! usmenenust/nononnenus (Ilpunoxenue )
[Iporokon ot 2024 1. Ne
3aB. kadenpoit
Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay
IIpencenarens MK®

2025 .

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucnonHenus B 2025-2026 yueOHOM Toy Ha 3aceIaHui Kadeaphl

JHepreTuKu
Brecens! m3menenust/ nononaenns (I[lpunoxenue )
[Iporokom o 20251. Ne
3aB. xadenpoit
Busuposanue PIIJ] 11 ucno/sineHust B ouepeIHOM Y4eOHOM roay
IIpencenarens MK®

- 2026 1.

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2026-2027 yueOHOM roay Ha 3acefaHuu kadeapsl

JHePreTuKu
Brecens! m3meHenust/nononaenus ([Ipunoxenue )
[Iporokom o 2026 1. Ne
3aB. kadbeapoit
BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay
[Ipencenarens MK®

- 2027 .

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2027-2028 y4eOHOM Toy Ha 3aceIaHuy Kaheapbl
JHepreTuKu

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIpoTokomor __ 2027 r. Ne
3aB. xadenpoi



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.

Ju—

INoaroroBka 00y4aromerocs K CaMOCTOATEIFHOMY PEIICHHIO TEOPSTUIECKIX U IIPUKIIAIHBIX 3a/ad B 001aCTH OXPaHBI
OKpYKarollei cpeibl U palliOHAIBHOTO UCTIONB30BaHUS IPUPOAHBIX PECYPCOB IPH paboTe TEIIOIHEPTeTHIECKUX

00BEKTOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT:

b1.B.12

21

TpeboBanusi K NpeIBapPHTEIbHOI MOATOTOBKE 00yYaI0Ierocs:

2.1.1

3KCHHyaTaHI/IH TCHMIJIOOHECPTIEeTUYECCKNX YCTAHOBOK U CUCTEM

2.12

KotensHbIe YCTaHOBKH U TApOIrC€HECPATOPBI

2.13

DU3UKO-XUMHUYECKHE OCHOBBI ropeHud U TOIJIUBO

2.2

JMCHUIUIMHBI U IPAKTUKH, UI1 KOTOPBIX OCBOEHHE JAHHOH JUCHMILUIMHBI (MOYJ15) HEOOX0AMMO KaK
npeallecTByOLIee:

221

IIpousBoxacTBeHHAs (MIPEAIUIUIOMHAS ) IPAKTHKA

222

3KcnnyaTaum{ TCIVIOOHEPI€TUYCCKUX YCTAHOBOK U CUCTEM

3. KOMIETEHIUY OBYYAIOIETOCSI, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIIATIINHBI
(MOJLY.JIsT)

IIK-5: Cnnoco0eH K N1aHMPOBAHUIO PA0OT 110 IKCILUIYyaTallMH TeIlJIOMeXaHn4YecKkoro o6opyaosanus TIC

Nunukarop 1 | TIK-5.1. OcyIiecTBIseT MJIaHUPOBAHKE PAOOT MO IKCIUTyaTAIllUH TEITIOMEXaHn4Ieckoro ooopymoanus TOC

B pe3yabTaTe OCBOCHUA TUCHHUIIIMHBI oﬁyqaloumﬁc;l JOJIZKEH

31

3HaTh:

3.1.1

MPUHIUIIEI INTAHUPOBAHUS PabOT MO IKCITyaTalluy TeINIOMEXaHUIECKOT0 000pyA0BaHUS.

3.2

YMmerb:

321

pa3pabaThIBaTh IUTaHBI SKCIUTYaTAIH TEIUIOMEXaHHIECKOT0 000pyJOBaHHS.

33

Baangern:

33.1

HaBBIKAMU Pa3pabOTKU MIAHOB 3KCILTyaTalluH TETIIOMEXaHHIECKOTro 000py 10BaHHUS.

4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJINHBI (MOJXYJIS)

Kon Bun HaumenoBanmue pasnesnoB u | Cemectp / | Yacos | Komneren- | Jluteparypa | Unre | IIpumeuyanune
3aHATHAL | 3aHATHSA Tem Kypc U PaKT.
Pasnen | Pazgen 1. Pacuer BpeanbIx
BbIOpOCOB KOTeAbHBIX H TIC
B aTMoc(epy
1.1 IIp Pacder BEIOPOCOB TBEPIIBIX 3 0,3 IIK-5 JIT.1J11.2 0,3 Tpenunru B
YaCTHIL JI1.3J11.4 MaJTbIX
JI1.5J12.3 rpymmnax, I1K-
J12.5 5.1
313233
1.2 IIp Pacuer BEIOpPOCOB OKCHIOB 3 0,2 [IK-5 JIT.1J11.2 0,2 TpeHuHru B
cepbl JI1.3J11.4 MaJIbIX
JI1.5J12.3 rpynnax, [TK-
JI2.5 5.1
212233
1.3 IIp Pacuet BEIOpPOCOB OKCHIOB 3 0,2 IK-5 JIT.1J11.2 0,2 TpeHuHru B
azora JI1.3J11.4 MaJIbIX
JI1.5J12.3 rpynnax, [TK-
J12.5 5.1
2102233
1.4 IIp Pacuer BEIOpOCOB OKCHIA 3 0,2 IK-5 JIT.1J11.2 0,2 Tpenunru B
yriepoaa JI1.3J11.4 MaJTbIX
JI1.5J12.3 rpynnax, ITK-
J12.5 5.1
2102233
1.5 Cp 3 56 IK-5 JI1.1 J11.2 0 IK-5.1
JI1.3 J11.4
JI1.5J12.3
JI2.5
313233




1.6 Kontp.pa 10 [K-5 JI.1J11.2 0 MK-5.1
6. JI1.3J11.4
JI1.5J12.3
J12.5
212233
1.7 OK3aMeH 2 [K-5 JI.1J11.2 0 [K-5.1
JI1.3711.4
JI1.5J12.3
J12.5
2102233
Paznen | Paspes 2. PaccemBanue
BPeIHbIX BEIOPOCOB B
aTtmocgepe
2.1 Jlex HopmupoBanue npenensHo 0,2 IK-5 JIT.1J11.2 0,1 Jlexuus-
JIOITYCTHUMBIX KOHILICHTPAIIUN JI1.3J11.4 oecena, TTK-
JI1.5J12.3 5.1
J12.5
212233
2.2 Jlex Hopmupoanue npeneinbHO 0,2 IIK-5 JIT.1J11.2 0,1 Jlexuus-
JIOITyCTUMBIX BHIOPOCOB JI1.3J11.4 oecena, TTK-
JI1.5J12.3 5.1
JI2.5
2102233
2.3 Ilp Hopmupoanue npeneinbHO 0,6 IIK-5 JIT.1 JI1.2 0,1 Tpenunru B
JIOITyCTUMBIX BEIOPOCOB JI1.3J11.4 MaJIBIX
JI1.5J12.3 rpymmnax, [1K-
JI2.5 5.1
313233
2.4 Jlex Haznauenue u xmaccuduranus 0,2 TK-5 JI1.2 JI1.3 0,1 Jlexrusi-
JIBIMOBBIX TPYO JI1.4 oecena, [1K-
JI1.5J12.3 5.1
J12.5
313233
2.5 Jlex OCHOBHBIE KOHCTPYKIHH 0,2 [IK-5 JI1.2 J11.3 0,1 Jlexuus-
JILIMOBBIX TPYO JI1.4 Gecena, I1K-
JI1.5J12.3 5.1
J12.5
212233
2.6 JIab HccnenoBanue pacceMBaHus B 1 IIK-5 JI1.2 JI1.3 1 Tpenunru B
aTMocdepe BpeIHbIX BEIOPOCOB JI1.4 MaJIbIxX
koTenpHbIX U TOC JI1.5J12.1 rpynnax, ITK-
J12.3 J12.5 5.1
2102233
2.7 Cp 40 IIK-5 JI1.1J11.2 0 IK-5.1
JI1.3711.4
JI1.5J12.3
JI2.5
313233
2.8 Kontp.pa 10 IIK-5 JIT.1J11.2 0 TIK-5.1
6. JI1.3J11.4
JI1.5J12.3
J12.5
313233
2.9 OK3aMeH 2 IK-5 JI.1J11.2 0 MK-5.1
JI1.3J11.4
JI1.5J12.3
JI2.5
212233
Pasgen |Pasgen 3. CHukeHue

BpeIHBbIX BO3eHCTBHI HA
OKPYKAIOLIYI0 CpeAy mpHu
padore koTeabHbIXx 1 TIC




3.1 Jlex DOU3NKO-XUMHUYECKHE CBOMCTBA 0,1 IIK-5 JI1.2 JI1.3 TIK-5.1
JIeTy4el 30J1bI JI1.4
JI1.5J12.3
J12.5
212233
32 Jlex [TpunHnun neicTBus u 0,1 T1K-5 JI1.2 JI1.3 TIK-5.1
KOHCTPYKIIMH UKJIOHOB, IPYIIII JI1.4
IIUKJIOHOB JI1.5J12.3
J12.5
2102233
33 Jlex [IpunHnun neicTpus u 0,1 IIK-5 JI1.2 JI1.3 TIK-5.1
KOHCTPYKIUS OaTapeiHOr0O JI1.4
IIUKJIOHA JI1.5J12.3
JI2.5
212233
34 Jlex TxaHeBble (pPyKaBHBIE) 0,1 [K-5 JI1.2 JI1.3 IIK-5.1
GuIbTpHI JI1.4
JI1.5J12.3
J12.5
212233
3.5 Jlex [Ipunnun neicteus u 0,1 [IK-5 JI1.2 JI1.3 TIK-5.1
Kiaccu(UKausi MOKpPBIX JI1.4
30JI0yJIOBUTENEH JI1.5J12.3
J12.5
212233
3.6 Jlex KoHcTpyKInu MOKpBIX 0,1 [K-5 JI1.2 J11.3 MK-5.1
CKpy0OepoB J1.4
JI1.5J12.3
J2.5
2102233
3.7 Jlex [IpuHnmn neicrpus, 0,1 T1K-5 JI1.2 JI1.3 TIK-5.1
KIaccuduKanys, KOHCTPYKIUH JI1.4
AEKTPOUIBTPOB JI1.5J12.3
JI2.5
2102233
3.8 Jlex JlocTOMHCTBA M HEAOCTATKH 0,1 IIK-5 JI1.2 JI1.3 TIK-5.1
AEKTPOUIBTPOB J1.4
JI1.5J12.3
JI2.5
212233
3.9 Jlex VY1unuzamus 1 uCosIb30BaHNE 0,1 TK-5 JI1.2 JI1.3 TIK-5.1
30JI01IJIAKOBBIX OTXOI0B JI1.4
JI1.5J12.3
J12.5
212233
3.10 Jlex OcobeHHOCTH U 0,1 IIK-5 JI1.2 JI1.3 TIK-5.1
KJ1accuuKalus METOI0B JI1.4
CEpPOOYHCTKHU JBIMOBBIX Ta30B JI1.5J12.3
J12.5
212233
3.11 Jlex Moxpble METOIbI CEPOOUUCTKH 0,1 IIK-5 JI1.2 JI1.3 TIK-5.1
JBIMOBBIX T'a30B JI1.4
JI1.5J12.3
J12.5
2102233
3.12 Jlex Cyxue MeTO/Ibl CEpOOYHCTKHI 0,1 IIK-5 JI1.2 JI1.3 TIK-5.1
JIBIMOBBIX Ta30B JI1.4
JI1.5J12.3
JI2.5
212233
3.13 Jlex CrocoOBbI MOAaBIICHUS OKCHJIOB 0,2 IIK-5 JI1.2 JI1.3 TIK-5.1
a30Ta NPU C)KUTAaHWH TOILINBA 1.4
JI1.5J12.3
J12.5

01052353




3.14

Jlex

MeTo1bl XMMAYECKOH OYHMCTKU
JIBIMOBBIX Ta30B OT OKCHJIOB
a3oTa

0,2

IIK-5

JI1.2J11.3
1.4
JI1.5J12.3
J12.5
313233

IIK-5.1

3.15

Jlex

Krnaccuukarust CTOYHBIX BOJT
KkoTelbHBIX 1 TOC

0,2

IK-5

JI1.2J11.3
JI1.4
JI1.5J12.3
J12.4J12.5
013233

IK-5.1

3.16

Jlex

MexaHH4eCKHe METOIbI
OYHCTKH CTOYHBIX BOJ

0,2

IK-5

JI1.2 J11.3
JI1.4
JI1.5J12.3
J12.4J12.5
01052353

IK-5.1

3.17

Jlex

DOHU3NKO-XUMUYECKUE MCTOObI
OYHUCTKH CTOYHBIX BOJ

0,2

IK-5

JI1.2 J11.3
1.4
JI1.5J12.3
J12.4J12.5
01052353

0,1

Jlexnus-
Oecena, [1K-
5.1

3.18

Jlex

Hopmuposanue npenensHo
JOITyCTUMBIX COPOCOB B
BOJIOEMBI

0,2

IIK-5

JI1.2J11.3
1.4
JI1.5J12.3
J12.4J12.5
313233

0,1

Jleknus-
Oecena, [1K-
5.1

3.19

JIab

AHanu3 KauecTBa BOJELI C
riomol1pio Habopa «HXC-
BOJIa»

IIK-5

JI1.2J11.3
1.4
JI1.5J12.1
J12.3J12.4
JI2.5
8105233

IIK-5.1

3.20

Cp

62

IIK-5

JI1.2 J11.3
1.4
JI1.5J12.3
JI2.5
01052953

[IK-5.1

3.21

DK3aMeH

IIK-5

JI1.2J11.3
1.4
JI1.5J12.3
JI2.5
313233

IK-5.1

Pasnen

Pa3nen 4. Kontpoab
3arpsi3HeHus1 aTMocdepsbl
BbIOPOCAMH KOTEJIbHBIX H

T3C

4.1

Jlex

Mertoabl 1 puOOPHI IS
ONPE/ICIICHHUS COJICPIKAHUS
IIpUMecei B razax

0,2

IIK-5

JI1.1J11.2
JI1.3J11.4
JI1.5J12.3
J12.5
313233

0,1

Jleknus-
Oecena, [1K-
5.1

4.2

Jlex

KoHTponb cocTosTHUSA
OKpYXKaloIIeH cpebl

0,2

IK-5

JI1.1J11.2
JI1.3J11.4
JI1.5J12.3
J12.5
313233

0,1

Jlekuus-
Gecena, ITK-
5.1

43

Jlex

KoHTpo:is BeIOpoCcOB
KoTenbHbIX U TOC

0,2

IK-5

JI1.1J11.2
JI1.3J11.4
JI1.5J12.3
JI2.5
8105233

0,1

Jleknus-
Oecena, TTK-
5.1

44

Cp

IK-5

JI1.2 J11.3
1.4
JI1.5J12.3
JI2.5
01052353

IK-5.1




4.5 OK3aMeH 3 1 IIK-5 JI1.2J11.3 0 IK-5.1
1.4
JI1.5J12.3
J12.5
313233

Pasgen | Paszmen 5. DkoHOMHYeCKHEe
aCMeKThI 3aINThI
BO3AYILIHOTIO Oacceiina

5.1 Jlex OnpeneneHne BETUINHBI 3 0,2 IK-5 JI1.1 JI1.2 0,1 Jlexmusi-
MIPEIOTBPALIEHHOTO JI1.3J11.4 oecena, [1K-
9KOJIOTHYECKOTO yIiepoa ot JI1.5J12.2 5.1
BEIOPOCOB B aTMOC(EPHBIH J12.3 J12.5
BO3IyX D152 33

52 IIp OnpeneneHye BETUYUHBI 3 0,5 [K-5 JIL.1J11.2 0 MK-5.1
MIPEIOTBPAILIEHHOTO JI1.3J11.4
9KOJIOTHYECKOTO yIiepda ot JI1.5J12.2
BBIOPOCOB B aTMOC(EPHBIH J12.3J12.5
BO3JIyX D152 53

53 Cp 3 8 IK-5 JI1.1J11.2 0 IK-5.1
JI1.3J11.4
JI1.5J12.3
J12.5
313233

54 Kontp.pa 3 5 IIK-5 JIT.1J11.2 0 IIK-5.1
6. JI1.3 J11.4
JI1.5J12.3
J12.5
313233

5.5 Ok3aMeH 3 1 IK-5 JI1.1 J11.2 0 IK-5.1
JI1.3J11.4
JI1.5J12.3
JI2.5
313233

5. OBPA3OBATEJIBHBIE TEXHOJIOT'A

O6pazoBarenbHbIC TEXHOJIOTHHU C UCIIOIb30BaHUEM aKTHBHBIX METOJIOB 00yueHHMs (JIeKIHs — Oecerna)

TpaauumoHHas (PerpoAyKTHBHAS) TEXHOJIOTHS (IIPeroiaBaTellh 3HAKOMHUT 00YJAIOIIUXCS C MTOPSAKOM BBITIOJTHEHUS 3aIaHVs,
HaOJI0/1aeT 3a BHIMOJIHEHUEM H ITPHU HEOOXOJUMOCTH KOPPEKTUPYET padoTy 00yUaromuxcs)

TexHOMOTHS KOJUIEKTHBHOTO B3auMO/IeicTBIS (paboTa B MaJIbIX TpyIIiax) (CaMOCTOSATENbHOE H3yUeHNEe 00yJaronMICs HOBOTO
Marepuaa HOCPEACTBOM COTPYIHHYIECTBA B MAJIBIX TPYIIHax, JaeT BO3MOXKHOCTb BCEM YYAaCTHHKAM Y4acTBOBATh B paboTe,
HpPaKTUKOBATh HABBIKU COTPYAHHUYECTBA, MEXINUYHOCTHOTO OOIIEHHS)

6. POHJ OIEHOYHbBIX CPEJICTB

6.1. KoHTpoJIbHBIE BOIIPOCHI M 3a/IaHUSI

Bormpocs! 1i1st mpoBepKy 3HaAHKH 00y4aronuXcsl B TeUSHNE YIeOHOTO (109K3aMEHHAIIMOHHOT0) TTeproa (TeKyIuii KOHTPOIIb
3HAHUN):

. MexnyHapo/iHbIe COTJIAIICHUs 110 OXpaHe OKPYIKarolel cpeabl.

. Monens B3aumoneiicteust TOC u okpysxaroien cpessl

. Bpennsre Bo3nelicTBIS BpeJHBIX Ta30MBUICBEIX BEIOPOCOB HA OKPY’KAIOILYIO CPEIy

. Meroauka pacuera paccenBanus B atMochepe Be1OpocoB TOC u KOTENBHBIX

. Be10Op BBICOTBI IBIMOBBIX TPY0. OCHOBHBIE KOHCTPYKIIH JIBIMOBBIX TPYO

. CHIKeHNE BEIOPOCOB TBEPJIBIX YACTHUI] C IIPOAYKTAMH cropanusi. OU3nKo-XUMHYIECKUE CBOHCTBA JIETy4eH 30761

. OCHOBHBIE ITOKA3aTEN PAOOTHI 30JI0yTOBUTENS. [IpHHIHIT NEHCTBHUA 1 KOHCTPYKIIUH HHEPLIUOHHBIX 30JI0YJIOBUTEIICH

. IIpuHIun nefcTBUS U KOHCTPYKIIMU MOKPBIX 30JI0yJIOBUTENEH, UX JTOCTOMHCTBA U HEJOCTATKU

. IIpuHunn peictus anexrpodmiibTpa. MeToas! MoBhIIECHNS 3P ()EKTUBHOCTH OYHUCTKH ABIMOBBIX Ta30B B 3IEKTPOGHIbTPax
10. CHmKeHne BEIOPOCOB COSTMHEHHH Cephl: epepaboTKa CepHHUCTHIX TOIUINB Nepe]] CKUTaHHEM

11. Cyxue u MOKpbIE METOBI CEPOOUUCTKHU JBIMOBBIX I'a30B. CpaBHEHUE U BEIOOP METOMA CEPOOUUCTKU

12. MexaHu3Mbl 00pa30BaHHs OKHCIIOB a30Ta IIPU CKUIAHUM OPTaHUYECKHX TOILIUB

13. TexHONIOTHYECKHE ¥ KOHCTPYKTHBHBIC METOBI CHIKEHHSI BEIOPOCOB OKHCIIOB a30Ta

14. MeToabl OUUCTKYU JBIMOBBIX I'a30B OT OKUCIIOB a30Ta

15. IlpaBuna oxpaHbl MOBEPXHOCTHBIX BOJ OT 3arpsI3HEHUS CTOYHBIMHU BOJAMHU

16. Cucrema KOHTpOJIS BPEIHBIX BBIOPOCOB M OpPraHU3aIMs CITy>KObl OXpaHbl OKPY>Karowleit cpeibl
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17. Ouenkwu ymiepba HAHOCUMOTO HApOJHOMY XO3HCTBY U3-3a 3aTPSI3HEHUS OKPY>KAIOIIEH Cpebl
18. TexHUKO-3KOHOMHYECKOE 0OOCHOBAaHHE MPUPOAOOXPAHHBIX MEPONPUATHH

6.2. Tembl NUCbMEHHBIX PadoT

KonrtposbHas pabota Ha TeMy "Pacder 3arps3HeHus aTMocdepsl Ipu padboTe KOTeIbHOM"

6.3. @oH/1 OLIEHOYHBIX CPEICTB

3K33M€HaI_II/IOHHLIC BOIIPOCHI:

1.1. CoBpeMEeHHBIH MHUP U €r0 BIUSHUE Ha OKPYKAIOIIYIO Cpexy

1.2. TexHOreHHOE BO3JIEHCTBUE HA MPUPOLY

2.1. OO1mmas xapakTepUCTHKa BEIOPOCOB

2.2. Okcuibl cepbl

2.3. Oxkcuapl a3oTa

2.4. Oxkcuppl yriaepoaa

2.5. YrieBoaopos

2.6. TBepable yacTHIIBI

2.7. BropuuHsle 3arpsa3HuTenu

2.8. BoszeiicTBue TEmIOIHEPreTUKU Ha TEIUIOBOW OanaHc 3emin

4.1. OO01IMe MOJ0XKEHUS 10 pacCEUBaHMIO IpUMecel B atMochepe

4.2. OnpeneneHue MaKCUMaJIbHON IPU3EMHON KOHIEHTPTALUK

4.3. Pacmipoctpanenue BEIOpOCOB U3 (hakena

4.4. HopmupoBanue npeaensHo AOMYCTUMBIX KOHIEHTpaLui

4.5. HopmupoBanue npenensHo TOMyCTUMBIX BEIOPOCOB

4.6. Hasnagenne u xnaccuukanus JIMOBBIX TPYO

4.7. OCHOBHBIE KOHCTPYKIIMU JBIMOBBIX TPYO

4.8. Pacuet BBICOTHI IBIMOBOM TPYOBI

5.1. Krnaccugukanusi METOZ0B CHMKEHUS 3arps3HSIONUX BHIOPOCOB B aTMOChepy
5.2. DU3UKO-XUMUUECKUE CBOMCTBA JIETy4el 307bl

5.3. Knaccugukamus 30510yn10BUTENCH

5.4. OCHOBHBIC TIOKa3aTeNId MEXaHUYECKUX (MHEPIIMOHHBIX) 30JI0YJIOBHTEICH
5.5. ITpuHiun nelcTBUSA U KOHCTPYKIUU LUKIOHOB, IPYII LIMKJIOHOB

5.6. [Mpunmn AeWCTBUS U KOHCTPYKIHMS OaTapeHHOro HUKIOHA

5.7. JlocTonHCTBa M HEAOCTATKU LIMKJIOHOB

5.8. TxaHeBbIe (pyKaBHBIE) (HIIBTPHI

5.9. IMpuHOMT KefcTBUS U KIACCH(UKAIIS MOKPBIX 30JI0yJIOBUTEIEH

5.10. JlocTOMHCTBA M HEAOCTATKU MOKPBIX 30JI0YJIOBUTEIEH

5.11. KoHCTpyKIIMK MOKpBIX CKpyOOepoB

5.12. IMpuanmm geficTBus, KraccuUKanms, KOHCTPYKIIHH 3JIEKTPOPHIBTPOB
5.13. JlocTOMHCTBA U HEAOCTATKU JEKTPOPUILTPOB

5.14. YTunuzanus U UCHOJIb30BaHUE 30JIOIUIAKOBBIX OTXOJ0B

5.15. Oco0eHHOCTH U KIIacCH(UKAIMI METOAOB CEPOOYNCTKH JHIMOBBIX Ta30B
s5.16. Moxkpsle METOJbl CEPOOUUCTKH IBIMOBBIX [a30B

5.17. Cyxue MeToJbl CEPOOUUCTKH ABIMOBBIX Ta30B

5.18. Crioco0BI IOJaBIICHUS OKCHIOB a30Ta MPU CKUTAHUH TOILIHBA

5.19. MeToibl XMMHAYECKOH OYMCTKH JBIMOBBIX T'a30B OT OKCHIOB a30Ta

5.20. Knaccugukanust cTo4HbIX BOJ KOTeNbHBIX U TOC

5.21. BnusiHue cTOYHBIX BOJA Ha MPUPOAHBIE BOIOEMBI

5.22. MexaHuueckne METOAbl OYUCTKH CTOYHBIX BOJ

5.23. Du3NKO-XUMHUYECKHE METOIbI OUMCTKH CTOYHBIX BOJI

5.24. HopmupoBanue npeaensHo A0IMYCTUMBIX cOPOCOB B BOAOEMBI

6.1. Mertoap! U IPHOOPHI IS ONIPEICICHHS COIepKaHMs IIPIMecel B razax
6.2. KoHTponb cocTosHUS OKpYXKAIOLEH Cpesbl

6.3. KonTpons BeIOpocoB koTenbHBIX U TOC

7.1. DKOHOMHUYECKas OLIEHKa yuiepOa, HAHOCUMOTO OKpY’Karollled cpelie BPEIHBIMU BO3ACHCTBUSMU
7.2. OmnpeneneHne BETUINHEI IPEIOTBPAIIEHHOTO 3KOJIOTHYECKOTO yIIepOa OT BEIOPOCOB B aTMOC(EPHBIH BO3IYX
7.3. IInarexxu 3a 3arpsa3HEHUE OKPY>KAIOLIEH Cpeabl

6.4. Hepeqem, BU/I0B OLICHOYHBIX CPE/ICTB

Bompocs! k 5k3aMeHy, KOHTpOJIbHas paborTa.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIVIMHBI (MOAY JIS)

7.1. PexoMeHnyemas autepatypa

7.1.1. OcHoBHasi JuTepaTypa

ABTOpBHI, 3aryaBue WznarensctBo, | Komn-Bo On. agpec
JI1. | CemenoB Pacuer u KOHTPOJIb 3arps3HEHUS Bparck: bpl'V, 155
1 |CA. aTMocepsl IpH paboTe KOTEIBHBIX U 2008
TOC: Yueb. nocobue 1iist By30B




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI1. | MapuHueHKO | DKOIOTHs: Y4eOHUK Mocksa: Jlamkos 1 https://biblioclub.ru/index.php?
2 |A.B. u K°, 2021 page=book red&id=684223
JI1. | Beromkun A. | MmkeHepHas 3amura atMochepsl OT Mocksa|Bonorna 1 http://biblioclub.ru/index.php?
3 |T. BPEIHBIX BEIOPOCOB: yueOHO- : Uugpa- page=book&id=444181
IpakTHIecKoe Iocooue Wmxenepus,
2016
JI1. | Beromkud A. | OCHOBBI IIPOIIECCOB HH)KEHEPHOH CaHKT- 1 https://e.lanbook.com/book/211553
4 |T. SKOJIOTHH. Teopusi, MpuMephbl, 3a/1a4u: [etepOypr:
yueOHOe mocodue Jlans, 2022
JI1. | KpuBomenn | OCHOBHI 9K0JOTHYECKOH Oe3omacHOCTH | CaHKT- 1 https://e.lanbook.com/book/211934
5 (4 A, MIPOU3BOJICTB: yueOHOe mocodue [etepOypr:
Jmurpenko Jlans, 2022
B. 11,
denorosa H.
B.
7.1.2. JlonosHUTEIBHAS JIUTEPATYpPa
ABTODBI, 3arinaBue H3paTenbcTBO, Koi-Bo On1. anmpec
J12. | Cemenon OxpaHa OKpy>KarlIlen cpebl Mpu Bparck: bpl'Y, 157
1 [CA. paboTe TeIuI03HePreTHIECKUX 2009
00BexToB: JIJabopaTOpHEIH MPAKTUKYM
JI2. [TnyxoB B.B., | 3JOkxoHOMHUYECKHE OCHOBBI YKOJIOTHHU: CaHkT- 51
2 | HekpacoBa Y4ebHoe mocobue st By30B [etepOypr:
T.IL [Turep, 2003
JI2. | XKabo B.B. Oxpana okpy:xaromeit cpenst Ha TOCu | Mocksa: 19
3 ADC: YuebHuk OHeproaTommusia
T, 1992
JI2. | bupman I0.A. | UHxkeHepHas 3al1uTa OKpyKaromien Mocksa: ACB, 25
4 cpenbl. O4uCTKa BOJ. Y TUIIM3AIUS 2002
OTXO/I0B: yueOHOE mocobue
JI2. | CrenanoBckn | [IpuximagHast 3KOIOTHS: OXpaHa Mocksa: 50
5 [xA.C. OKpY>Karoulen cpeapl: Y4eOHUK s IOHUTU-
BY30B JAHA, 2005

7.2. IlepeueHsb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "MHTepHeT"

31 | DnexTpoHHBIH KaTanor oudianorexu bpl'y

CNR=&Z21ID

http://irbis.brstu.ro/CGl/irbis64r_15/cgiirbis_64.exe?
LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21

22 | DneKTpoHHO-0MONINOTEeYHAsl cCcTEMa

«YHuBepcuterckas oudmaroTeka online»

http://biblioclub.ru

33 | DnexTponHas Oubnnorexa bpl'yY

http://ecat.brstu.ru/catalog

7.3.1 llepevyens NporpaMMHOro odecreveHust

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

7.3.1.2 | Adobe Acrobat Reader DC

7.3.1.3 | doPDF

7.3.1.4| KOMITIAC-3D V13

7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | OnexkrponHas 6ubnuoreka bpI'y

7.3.2.2 | DnektpoHHbIi Katanor 6ubnuorexu bpl'yY

7.3.2.3 | «YHUBepcuTeTcKas 6ubnuoreka online»

7.3.2.4 | U3natenscTBO "JIaHB" 25IeKTPOHHO-OMOINOTEYHAS CHCTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHME JUCIMIIJIMHBI (MOY JISA)

Aypmuropus Hasnauenne OcHatieHne ayIiuToOpun Bun 3aHsaTHsA
1232 VYuebHas ayauTopus MenoBas 1ocka — 1 mrT. Jlex
YueOHas MeOenb:
Kommiext mebenn (mocamodHbIx MecT) - 60 mT.
1218 VYueGHas aytuTopHs MenoBas nocka — 1 wr. IIp
VYueGHast MeOeIs:
Kommuiext mebenn (mocagouHbIX MecT) - 34 mT.
Kommiekt Mebenu (ocagouHbIX MeCT) AJIs IpernoaaBaTens — 1 mT.
A1004 Jlabopatopus OcHOBHOE 000pY/TOBaHHE: JIab




TEIJIOra30CHA0KEeHHs CreHz «ABTOMaTH3UPOBAHHBIH TEIUIOBOH IMyHKT, JlabopaTtopHas
ycraHoBKka «Metojsl ourctkH Bogpy BXK8wm, JlabopaTopHast ycraHoBka
«MeTtoapl ouncTky Bo3nyuHou cpeas» bXKC7, JlabopaTopHslii cTeHA
I'I-BEHT.

JlOnOTHUTENBHO:

MapxkepHas qocka - 1 miT.

VYueGHast MeOens:

Kommiext mebenn (mocamodHbIX MecT) - 12 mT.

Kommiext Mebenn (II0cagogHbIX MeCT) IS IIperoaaBaTens — 1 miT.

9. METOANYECKHUE YKA3ZAHUWA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

Jucrunnuaa OxpaHa OKpy2Karoleil cpepl Ipu paboTe TEII0IHEPTeTUIECKUX 0OBEKTOB HAllPaBIeHa Ha IPUOOpETeHNE 3HAHUS
XapaKTEepPUCTUK BBIOPOCOB MPOMITPEANPHATHI U UX BIMSAHHS Ha OKPYKAIOLIYIO CpeJy, METOA0B OYUCTKH CTOYHBIX BOJ U
ra3000pa3HbIX BEIOPOCOB ITPOMBIIUICHHBIX IPEAIPUATHI, YMEHHUS OCYIIECTBISATH BEIOOP M PacUeT OYMCTHBIX COOPYKEHUH IS
YJIaBIUBAHUS TEIIIOBBIX M TEXHOJIOTHYECKUX BBIOPOCOB; BEIOMPATh CXEMbI YHEPIrOCHAOKEHNUS, 00eCIEeUNBAIOIINE PAIHOHATBHOE
UCTIONBb30BaHKE IPUPOIHOM BOJBI M aTMOC(HEPHOro BO3/1yXa; PACCUHTHIBATh IKOHOMHUYECKYIO 3 (PEKTUBHOCTD MIPUPOIOOXPAHHBIX
MEPONPUATUH, a TAK)Ke MPAKTUYECKUX HABBIKOB B TPOBEJCHUH aHAJIH3a CTOYHBIX BOJ M Fa3000pa3HBIX BEIOPOCOB, HCIIBITAHUAX U
HAyYHBIX HCCIETOBAHUIX OYNCTHBIX COOPY KEHHH.

Wzyuenne qucrumnnael OXpaHa OKpyKaromiel cpesl Ipy paboTe TEMI0’HEPreTHIECKUX 00bEKTOB PeIyCMaTPpUBAET:

- JIeKLIUH,

- mabopaToOpHbIC 3aHATHS,

- IPaKTHYECKUE 3aHATHUS,

- KOHTPOJIBHYIO padoTy,

- CAMOCTOSATEIBHYIO paboTy,

- 9K3aMeEH.

B xone ocBoenus pasznena 1 «Metoguueckre OCHOBBI TOX0/a K MIpobIeMe B3auMOIEHCTBUS TEINIOPHEPIETHUECKUX CHCTEM U
OKpYKaloIIel cpeabl» CTYAEHTHI JOIKHBI YCHUTb:

- B Ue€M BEIpa)KaeTcs M KaK MPOTEKaeT BIHSIHUE TEXHUHIECKOTO ITPOrpecca Ha B3aMMOICHCTBHE YeNIOBEKa U IIPHPOAEI;

- KaKasl CylECTBYET CTPYKTypa YIIPaBICHUs SKOJIOIHYECKOH MoIUTUKON B Poccuu;

- KaKue CyIIeCTBYIOT MEKAyHapOIHbIE COTTIALIEHUs [0 OXPaHe OKpPY KaroLel cpesl.

B xoze ocBoenus paznena 2 « BEIOpOCH TEIUIOIHEPTeTHIECKUX CUCTEM M MX BIMSHUE Ha OKPYIXKAIOILYIO CPELy» CTYNCHTHI JOJKHEI
YSICHUTB!

- CYLIECTBYIOII[ME BUJIbI BPEAHBIX BO3ACHCTBUI TEINIOPHEPIETHUECKUX CUCTEM Ha MPUPOJY U YCIOBHS HX 00pa30BaHUS;

- yciioBus 00pa3oBaHUs MAPHUKOBOTO 3(GQeKTa 1 BTOPHUHBIX 3arpsi3HUTENCH aTMochepsl;

- caHuTapHbIe HOPMBI KauecTBa Bozayxa: [TJK, T1JIB;

- METOUKY pacuera paccemBaHHs B aTMochepe BIOpocoB TOC U KOTENBHBIX;

- METOUKY BBIOOpA BBICOTHI ABIMOBBIX TPYO; OCHOBHBIE KOHCTPYKIUHU JIBIMOBBIX TPYO.

B xoze ocBoenus paznena 3 « CHUKEHHE 3arps3HAIONHIX BEIOpocoB Ha TOC 1 B KOTEIBHBIX» CTYAEHTHI JIOJDKHBI YSICHUTb:

- KaKHMH CTII0c00aMH BO3MOXHO CHIDKEHHE BEIOPOCOB TBEP/IBIX YACTHI] C TIPOAYKTAMH CTOPaHNS;

- OCHOBHBIE BUJIBI 30JI0YJIOBUTENEH, X IPHHIUIIEI ASHCTBUS U CYIIECTBYIOIINE KOHCTPYKIIUH;

- B 4€M 3aKJIOUaeTCs CHIKEHHUE 3aTrpsI3HEHUH JIeTyuel 305101 U3 30J100TBAJIOB;

- MEXaHNU3MBI OYHCTKH JABIMOBEIX Ta30B OT COCANHEHUH CepHl, OKHCIIOB a30Ta.

B xone ocBoenus pasnena 4 «CTouHble BOJBI TEINIOPHEPIETHUCCKUX CUCTEM, HX OYUCTKA CTYACHTHI IOJDKHBI YSICHUTB!

- o0Iue XapaKTepUCTUKH BPEIHBIX 3arPsI3HUTENEH CTOUHBIX BOJ OT TEIJIOPHEPTeTHUECKUX HCTOUYHUKOB, UX BO3/IEHCTBIE Ha
BOJIOEMBI U TIPHPOY;

- IpaBHUJIa OXPAHBI TOBEPXHOCTHBIX BOJ OT 3arpsA3HEHUS CTOYHBIMH BOJaMU;

- OCHOBHBIE METO/IbI OYUCTKH CTOYHBIX BOJ.

B xoxe ocBoeHus pazaena 5 « 9KOHOMUYECKHE aCTIEKTHI TPUPOJOOXPAHHBIX MEPOIPUATUID CTYJEHTHI JOIKHbI ySCHHUTS!

- KaK (DYHKIIMOHUPYIOT CHCTeMa KOHTPOJIS BPETHBIX BEIOPOCOB M OpraHM3aLHs CITy>KOBI OXpaHbl OKPY’KAIOIIEH CPEIIBI;

- KaK PacCUMTHIBACTCS OIIEHKaA yIiepba HAHOCHMOTO HapOJHOMY XO3MHCTBY M3-3a 3aTPSI3HEHHS OKPYKAIOIIEH Cpebl;

- IPUHIUIBI TEXHUKO-YKOHOMHUUECKOT0 000CHOBaHUS MIPUPOJLOOXPAHHBIX MEPOIIPUATHI.

Heobxoanmo oBIaneTh HaBBIKAMU U YMEHHUSIMH 10 BEIOODY 30JI0yJIaBIHMBAIOIINX CUCTEM, METOIOB MOAABICHHUS 00pa30BaHUs
TOKCHYHBIX 3arps3HATENEH, CIOCOO0B OYMCTKH JBIMOBBIX Ta30B M CTOYHBIX BOJ ITPH padoTe TEINIOIHEPIeTHUECKUX 00BEKTOB;
HAy4UTHCS MIPOBOAUTH OLIEHKY 3KOHOMHUYECKOT0 yIiepOa OT 3arps3HeHUs aTMOC(ephl H TEXHUKO-IKOHOMHUYECKOE 00OCHOBAHUE
HNPUPOJOOXPAHHBIX MEPONPUSTUIL; MOIB30BATHCS METOJAMU PACYETOB BPEAHBIX BEIOPOCOB TEIIOIHEPTETUIECKUX CUCTEM U
MPaKTHIECKONW pabOTHI C HKOIOTUIECCKIMH HOPMAaTHBAMH.

B nponecce n3yueHns: TUCIUIIHHBI PEKOMEHIYETCS Ha IIEPBOM 3Tarle 00paTUTh BHUMaHNE HA OCHOBHBIE (DAaKTOPHI 00pa30BaHUS
3arpsisHUTENIEH OT IPOMBIIIICHHBIX TEIIOBBIX HCTOYHUKOB B aTMOc(epe, MOCIeACTBH NOPaKeHHUs TAKUMHU 3aT PSI3HUTEISIMU
(uopsI ¥ (ayHbI, METOBI IPEJOTBPAILCHUS UITH CHYKCHUS 3arps3HEHHS BO3LYIIHOTO OacceiHa.
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