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1. HEJIb 1 3AJIAYA JTUCIHUITL/IMHBI
1.1. eab AMCUUIIHHBI

Llenv Oucyunaunvl: OOPMUPOBAHUE Y CTYACHTOB 0a30BBIX 3HAHUU I10
TEOPUU HAICKHOCTU TEXHUUYECKUX CHUCTEM ISl PEIICHUS MPAKTUYECKUX 3a7ad T0
CTPYKTYpE ¥ QYHKIIUSIM TEXHOTCHHOT'O PUCKA.

1.2. 3axaumn u3ydeHus M CHUIIHHBI

OcHoBHas 3a/iaya JUCIHUILUIMHBI — MOATOTOBKA CTYJIEHTOB K ONPENEIICHUIO
HAJIC)KHOCTH, TEXHOICHHOI'O0 PHCKA W HMCIOJIb30BAHMIO HOBEHIIUX JOCTHKEHUN
HAYKHU.

Jl71s1 9TOTO HEOOXOUMO:

- (bopMupoBaHHE TBOPYECKOTO WHHOBAIMOHHOTO IMOAXOAAa K HaJCKHOCTH
TEXHUUECKUX CUCTEM;

- OBJIAJICHWE CTYJEHTaMH YMCHHSIMH W HaBBIKAMH MPAKTHYECKOTO
OTIpeJICICHHS HAI)KHOCTH TEXHUUECKUX CHCTEM U TEXHOTEHHOTO PUCKa;

- (opmMupoBaHuMe TMOHMMAaHHS HAJCKHOCTH TEXHUYECKUX CHCTEM W
TEXHOTEHHOTO PHCKa KaK 00JacTH po(heCCHOHATLHOM NESITEIIBHOCTH, TPEOYIOITHX
TIyOOKHUX TEOPETUUSCKHUX 3HAHUM.

1.3. Mecto aucuuninnbl B cTpykType OITOII

Mecmo oucyunauner B ctpykrype OIIOIL: Hucrumimnna «HagexHOCTD
TEXHUUYECKUX CHUCTEM M TEXHOTEHHBIH PHUCK» SBISETCS AUCLUUIUIMHON 0a30BOM
yueOHOro 1iaHa 1o HampaieHuto mnoarotoBku 20.03.01 «Texnochepnas
oesomacHocthy  mpoduns  «KommiekcHoe — ympaBieHue — TeXHOchepHOU
0€30MacHOCTBIO U 3alUTa B YPE3BbIUAWHBIX CUTYALUAX).

1.4. Komnerenuuu, popmMupyembie B pouecce U3y4eHUs1 JUCHUILIMHBI

B mpomecce usydeHuss AUCIUIUIHHBI (DOpMUPYIOTCS TpodeccrHoHaIbHBIC
KOMITETEHIIUU ¥ UHIUKATOPBI JTOCTIKEHHSI KOMIIETECHITUH.

[IK-1.2.1 Cnocoben ywacTBOBaThb B 0OECIEUEHHHM TPOMBIILICHHON
0€30MacHOCTH, pa3padOTKe MEPONPHUITHI MO TPAKIAHCKOW 000pOHE M 3alTUTE OT
YpEe3BbIYAUHBIX CUTYyalluN

B pesynbpTaTe n3ydeHus: TUCIUILTAHBI CTYJEHTHI TOJDKHBI:

3namo:

- OCHOBHBIC MTOHSTHS, TEPMHUHBI U OTMIPEICTICHIS TCOPUU HATC)KHOCTH;

- OCHOBHBIE TEXHOC(EpPHBIE OMACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH,
XapakTep BO3JACHCTBUS BPEAHBIX M OMACHBIX (PAKTOPOB Ha YeEIOBEKa U
YCTOWYNBOCTh TEXHUYECKUX CHCTEM,

Ymems:



- UICHTU(UIIPOBATH OCHOBHBIE OMTACHOCTH CPEIbI OOMTAHUS YETIOBEKa,

COCTABJISITh MPOTHO3BI BO3MOYKHOTO Pa3BUTHSI CUTYaIlUH.

Bnaoemy.:

- TMOHATHHHO-TEPMHUHOJIOTHYECKUM armaparoM B 0O0JIACTH HAJCKHOCTH H
pHCKa;

- HaBBIKAMH OOecCII€YeHHST HAAE)KHOCTU TEXHUUYECKHUX CHUCTEM M CHIKEHMS
TEXHOTEHHOTO PHUCKA;

- HaBBIKAMU UCIIOJIb30BAHUS TEXHUYECKON U CTIPABOYHOM JTUTEPATYPHI;

2. COAEP) KAHUME JUCHUIIJIMHBI
2.1. HamMeHOBaHUE U COAEPKAHUE TEM

Tema 1: IIpupoaa, xapakrepucTHKa ONaCHOCTel B TexHOCdepe U PUCKH.

Texnocdepa. Texnuka u TexHudeckas cucrema. OmnpenesieHUue OMacHOCTH.
AKCHOMBI O TIOTCHIIMAIBHOM OMAaCHOCTH TEXHUYECKUX cuctem. [loporoserit
YPOBEHb ONIACHOCTH

[lonatne o pucke. MuauBuayanpHbI W TpynmoBod puck. I[lpuunzbl
BBEJICHUSI MOHATHS O MPUEMIIEMOM puCKe. DaKTOPhI, ONPEACTSIONINE 3HAYECHUS
MpuemMIeMOro pucka. Meronapl aHanuza pucka. OCHOBHBICE MCTOYHUKH W BUbI
aBapuii u karactpod. Craructuueckwe maHHbIE 00 aBapusx M KaracTpodax.
OcHoBHBIE (haKTOPBI aBAPUITHOCTH Ha MPOU3BOACTBE. METO/IbI TPOTHO3UPOBAHUS
aBapuit 1 katactpod. OCHOBHbBIC TOHATHS, MEPHI U TIOKA3aTEIU PUCKA.

Tema 2: HagesKHOCTh TEXHHYECKHX CHCTEM.

OcHOBHBIE TIOHATHS W ONpEAeieHuss Teopuu HanéxHocTh. [lokazarenu
HAJIE)KHOCTU TEXHUUYECKHUX CUCTeM. Maremarndyeckue Monenu OTka3oB. Pacuer
HAJIC)KHOCTM HEBOCCTAHABJIMBAEMBIX HEPE3EPBUPOBAHHBIX WU PE3EPBUPOBAHHBIX
TEXHUYECKUX CHUCTEM. Pacuer HAJIe)KHOCTHU BOCCTaHABJIMBAEMBIX
HEPE3ECPBUPOBAHHBIX U PE3CPBUPOBAHHBIX TEXHUYECKUX CUCTEM.

Tema 3: MeToabl uccjie10BaHUs 0€30NMMACHOCTH TEXHUYECKUX CHCTEM.

AHanu3 HaJCKHOCTH C MOMOIIBIO JepeBa O0TKa30B. Jlornueckre CUMBOJIBI U
cuMBoJIbl  coObiThid. Ilponeaypa mocTpoeHus naepeBa OTka3oB. Jlormko-
BEPOSITHOCTHBIM PacyeT HAACKHOCTA CHCTEMBI C TOMOLIBIO JIEPEBA OTKAa30B.
[TocTpoenue aepeBa coOBITUI U CHOCOOBI ero ympornieHus. Pacuer BeposiTHOCTH
MOSIBJICHUS TOJIOBHBIX COOBITHM M UX BO3MOJKHBIX MOCJEACTBHUM (B BUJE yiepoOa).
Meronsl puck-ananuza. HopMupoBaHHE M pETyIMPOBAHUE TEXHUYECKOTO PHUCKA.
Meroauyeckue  acleKkTbl  PUCK-aHAIW3a IMPUMEHUTEIBHO K  MPOLEAYpE
JNEKJIapupoBaHusi ~ O€30MacHOCTH  OMAacHOrO  MPOMBIIUIEHHOTO  O0OBEKTa.
[IpenBapuTenbHbld  aHAIM3 OMNACHOCTEW. BbISBIEHHE I1OCIENO0BATEIBHOCTH
OMAaCHBIX CUTYallNil. AHAIU3 MOCIEICTBUI.

2.2. PacnipeesieHue 4acoB 10 TeMaM M BUAAM 3aHATHH



Temarnueckuii IIaH U3y4eHUs JUCHUILTUHBI IS CTYI€HTOB OYHOU (hOPMBI

00yueHus
Konmaxmnas paboma obyuarowuxcs Bmu. e
¢ npenodagamenem popme
Camocmosmens
No Tema Jnexyuu npaKkmuy. nabopam.pab | npakmuyeck
. Hasa paboma
sanamus/ op. omul ol
dopmei no020MoBKU
1. | Tlpupona, XxapakTepuCTHKa 10 10 6
OIMaCHOCTEH B TeXHOC(hepe u
PUCKHU.
2. | Hane)KHOCTh TEXHHUECKHUX 12 12 6
CHUCTEM.
3. | Meroapl UCCIIEAOBAHUS 10 10 5
0€301acCHOCTH TEXHUYECKHUX
CHUCTEM.
4. | [ToaroToBKa K PK3aMeHY 27
HUTOT'O 32 32 44
TeMaTruecKkuii MjiaH U3y4eHHs JUCHUTIIMHBI IS CTYICHTOB 3a04HOM (hOPMBI
00yueHus
Koumaxmnas paboma obyyarowuxcs Bm.u. e
¢ npenodagamenem Gopme
Camocmosmens
No Tema Jnexyuu npaKkmuy. nabopam.pab | npakmuyeck
. Hasa paboma
sanamus/ op. omul ou
Popmei 1n0020MoBKU
1. | TIpupona, XxapakKTepHUCTHKA 1 1 26
OIMaCHOCTEH B TeXHOC(hepe u
PUCKHU.
2. | HaneXHOCTh TEXHUYECKHX 2 2 31
CHUCTEM.
3. | MeTtoapl HCCIIEAOBAHMUS 1 1 30
0€301acCHOCTH TEXHUUECKHUX
CHUCTEM.
4. | [ToaroToBKa K PK3aMeHy 9
HUTOT'O 4 4 96

TemaTuueckuil 11aH U3y4eHUs! TUCUUILTMHBI 17151 CTYJIEHTOB YCKOPEHHOU (DOPMBI

oOyueHus

Konmaxmnas paboma obyuarowuxcs Bmu. s
¢ npenodagamenem Gopme Canocmosimens
Ne Tema JneKyuu npakmuy. aabopam.pab | npakmuyeck
. nas paboma
sauamus/ op. omul o
Popmbi 1n0020MOBKU
1| Tlpupona, XxapakTepucTHKa 1 1 26
OIMaCHOCTEH B TeXHOC(hepe u
PHUCKH.
2. | HagexHOCTh TEXHUYECKHIX 2 2 31
CHUCTEM.
3. | MeTronsl UcclieqOBaHUs 1 1 30
0€30I1aCHOCTH TEXHUUYSCKHUX
CHCTEM.
4. | [ToaroToBKa K dK3aMeHy 9




| UTOIO | 4 | 4 | | | 96 |

OcBoeHue TUCIUTLTAHBI peycMaTpUBaET PENPOAYKTHUBHEIC
(uH(QOpPMALIMOHHBIC JICKIIMHM, OMNpPOCHl, paboTa C KHUTOW M T.A.); AKTUBHBIC
(moxuanpl, padbota ¢ UHGOPMAITMOHHBIMU PECYpCaMHu ).

3. PEKOMEHJAIIUA 10 CAMOCTOSTEJBHON MOATOTOBKE
CTYAEHTOB

CamocrosiTenbHasi paboTa CTYyAEHTOB IO auciuiuinHe ««HamexHocTs,
ONTHUMH3AlUS W JUATHOCTUKA AaBTOMATHU3WPOBAHHBIX CHUCTEM»  IO3BOJISET
chopMupoBaTh 3HAHWS, YMEHHUS W HABBIKM MAaruCTPaHTOB HAaIMpaBIICHUSA
noaroroBku 20.03.01 «TexnocdepHas Oe30macHOCT, B 00JACTU HAJICKHOCTH,
TEXHUYECKUX CHUCTEM M TEXHOTeHHOro pucka. [IpoBepka 3HaHWMU MaTepuana
JICKIIMOHHBIX U MPAKTUYECKUX 3aHITUI MPOBOAUTCS B BUJE TECTUPOBAHMUSL.

OCHOBHBIE 1I€JIM CAMOCTOSITEIbHON paOOThI:

- cUCTeMaTH3alus U 3aKpeIyIeHUE TEOPETUYECKUX 3HAHUM M MPAKTHYECKUX
YMEHUM 00yJaromumxcs;

- yrnyOneHue W pacliMpeHrue TEeOPETHUECKHX 3HaHWW, (HOpPMUpPOBAHHE
YMEHUW UCIIOJNBH30BAaTh CIPABOYHYIO JIOKYMEHTAllUI0 U JIOMOJHHUTEIBHYIO

JIUTEPATYPY;

- pa3BUTHE TO3HABATEIHHBIX CIIOCOOHOCTEH M aKTUBHOCTU OOYYaroIINXcs,
TBOPUYECKOU VHHIMATHUBBI, CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH 151
OPTraHU30BaHHOCTH;

- (hopmupoBaHUE CAMOCTOATEIHLHOTO MBIIILJICHHUS;

- Pa3BUTHE UCCIEAOBATENBCKUX YMEHUM.

Oco0Oyr0 BaXHOCTb MPUOOPETAIOT YMEHHUS OOYYaloIIUXCS BBIOMPATH
MaTepuanbl s MpodecCUOHANBHOU AESTENbHOCTH, OMNPEAENATh HAJEKHOCTD,
TEXHUUYECKUX CHCTEM, IMPUMEHSIEMBIX B NPOPECCHOHATIBHONU JIESATENBHOCTH H
OLICHUBATb CTEIIEHb TEXHOTEHHOTO PHUCKA.

. Meronnueckne peKkOMEH1alluy TOMOTYT 00YYaroIIMMCs LIEJIEHAIIPABIEHHO
U3y4yaTb MaTepuaj II0 TEME, ONPENENATh CBOM YPOBEHb 3HAHMM M YMEHHUH IIpU
BBIMIOJTHEHUH CaMOCTOSITEIbHON pabOThI.

3.1. Meroauyeckue peKOMEHJAALMHU MO CAMOCTOSITEJIbHOW TMOJATOTOBKeE
TeOPeTHYECKOro MaTepuasia

OcHoBHOI (DopMOIl U3ydeHUS Kypca SBISIETCS CaMOCTOSATENbHAas padoTa
CTyJICHTa ¢ KHUTOW. B Havasie cieyeT 03HAaKOMUTLCS ¢ MMPOTpaMMOK Kypca, 3aTeM
MIPOYUTATh COOTBETCTBYIOIIME pa3icibl Mo yueOHuKy. Ilpu um3ydenuum paszena
HEOOXOJMMO YCBOWTH OCHOBHBIC TOHSTHS, TEPMUHBI, BHUMATEILHO PAaCCMOTPEThH
NpUMEpPbl M BBIBOJbl. YCBOMB TOT WM HWHOM paslen ydeOHHMKa HEOO0XOIUMO
OTBETUTh Ha BOMPOCHI JUISI CAMOIPOBEPKH, TIPUBEACHHBIC B HACTOSIIHX
METOJMYCCKUX YKa3aHUSAX. BOMpPOCHl IJI CaMONPOBEPKH OOpaliaroT BHUMAaHHE
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CTyJIeHTa Ha HanboJiee BaXKHBIC Pa3/Ielibl Kypca U Ial0T BO3MOKHOCTh YCTAaHOBUTb,
BCE JIM TJIABHOE MM YCBOCHO.

JlaHHOE MEpOINpPUATHE BBIIBISICT AHATUTUYECKHE YMEHHUS, HaBBIKU
BBIJICTICHUSI CMBICIIOBBIX IIEHTPOB TekcTa. (CTemeHb OCBOEHUS JaHHOTO BHJA
CaMOCTOSITEJIbHOM PabOThl OIEHUBAETCS TECTHUPOBAHUEM (CaMOCTOSATENIBHO) W Ha
co0eceT0BaHuH C MPENo/IaBaTeIeM IO BOIIPOCAM.

CamocrosiTennbHas paboTa CTYACHTOB I10 HM3YYCHHUIO OTACIBHBIX TEM
JTUCIUTIIMHBL BKJIIOYAET TOWCK YYE€OHBIX IMOCOOWM MO JaHHOMY Martepuany,
mpopabOTKy M aHaju3 TEOPETUYECKOTO Marepualia, CaMOKOHTPOJb 3HAHUU 110
JTAHHOM TeMe C MOMOIIbI0 HUKETPUBEACHHBIX KOHTPOIBHBIX BOIIPOCOB U 33JIaHUMN.

KOHTpO.ﬂ bHbl€ BOMPOCHLI

1. OTKa3bl TEXHUYECKUX CUCTEM

2. AKCHOMBI MOTEHIUAIBHON OMACHOCTH TEXHUYECKUX CUCTEM

3. MeTtojbl pacueTa HaIe)KHOCTH BOCCTAHABIMBAEMbBIX CUCTEM

4. OnacHOCTh - CBOMCTBO, BHYTPEHHE MpHUCYyIIee 000 TEeXHUYECKOM
cucTeMe

6. OcOOEHHOCTh S3KCIOHEHIIMAIBHOTO pacipeieNIeHus

8. PHck u npuemiieMblid pucK

9. BepoATHOCTH OTKA30B

10 Metonbl 0OHapYKEHHSI OTTACHOCTEMN

11. KauecTBeHHBIE METO/IBI aHAJIN3A PUCKA

12. KonnuecTBEHHbBIE TOKA3aTEIN PUCKA

13. Pe3epBUpOBaHHNE CUCTEMBI

14. Pa3BuTHe pucKa Ha MPOMBIIIJIEHHBIX 00BEKTaX

15. Knaccuduxanusi 0TKa30B B TEXHUYECKUX CUCTEMAX

16. Ouenka HaIe)KHOCTH DJIEMEHTOB IO PE3YyJIbTATaAM HCIIBITAHUN

17. JepeBo coObITHIA

18. /Inarno3 craBuTCA IO pE3yabTaTaM

19. MeTo1b1 OOHapyKEHUsI OIaCHOCTEH

20. TexHnueCKOE COCTOSIHUE

21. HeucnpaBHOE COCTOSTHUE

22. OCHOBHOE COEIUHEHHE

23. Bausinue maxTHoW aTMoc(epbl CPOK Ha CIIyKObl U3OJISILIUK MTPOBOJIOB U
kabenen

24. Bunapl n30ITOYHOCTH PE3EPBUPOBAHUS

25. Pecypc uznenus

26. Cpennsisi HapabOTKa JI0 OTKa3a

27. lepeBo penieHuit

28. MonenupoBaHue pUcKa

29. OOILIHOCTD U pa3IUyUe MPOLETYp OLIEHKH U YIPaBICHUS PUCKOM

30. IlpumeHeHUE pe3epBUPOBAHMS

31. Mertoppl onpeneneHus mokazaTesnei HaaeKHOCTH



32. ®@opMupOBaHUE OTKA30B B TEXHUUYECKUX CUCTEMAX
33. OreHka HaJIEKHOCTH DJIEMEHTOB

34. Pacuer HaIe)KHOCTH BOCCTAHABIIMBAEMBIX CUCTEM
35. OyHKUMOHAIBLHOE PE3EPBUPOBAHUE

36. Texuunueckas ITUarHOCTHUKA DJIEMEHTOB

37. Puck 3anpoeKTHOU aBapuu

38. AHaIIN3 pHUCKa

39. HeBoccTanaBinBaeMasi CUCTEMA

40. CtpykTypHas cxemMa 00beKTa pacuera HaJe)KHOCTH
41. Uctounnku U GaKkTOPhI IKOJOTUIECKOTO PHCKA

42. Uctounnku u GakTOPhl TEXHUIECKOTO PUCKA

43. KanieHnapHblid CPOK CITyKOBbI

44. IHTEHCUBHOCTh OTKa30B

45. CTpyKTypHOE pe3epBUPOBAHUE

46. IlonsTiEe ¥ BUIBI pUCKA

477. ICTOYHUKHU OMTACHOCTH

48. OnpenesieHue ONMacHOCTH

49. Knaccudukaius onacHOCTeN

50. ITnaHbl UCTIBITAHUI

3.2. MeToandeckune PEKOMECHIAIMNHU II0 INOATOTOBKE K NPAKTHYC€CKHM
3AHATUAM

CamocrosTenbHas pa60Ta CTYACHTOB IIO IIOATOTOBKC K IIPAKTHYCCKHM
3aHATHUAM, BKIIOYACT r[popa60TKy N aHaJIM3 TCOPCTHUUYCCKOI'O MAaTCpHalla, a TAKIKC
CaAMOKOHTPOJIb 3HAaHUHW TI0 TEMeE MMPAKTUYCCKOIo0 3aHATUA C IIOMOIIbIO
HWXXCTIPUBCACHHBIX KOHTPOJIBHBIX BOIIPOCOB H SaHaHHﬁ. HpI/I HN3Yy4YCHUN TEM
AUCHUIIIIMHBI PCKOMCHAYCTCS MCITOJIb30BATh JIMTCPATYPHBIC HCTOYHUKH.

KoHTponbHbIe BONpoOCHI

1. Yto Takoe CTpyKTypHas cxeMa o0bEKTa pacyeTa HaJe)KHOCTH.
2. Metonbl pacyeTa HaJEKHOCTH aBTOMATHU3UPOBAHHBIX CUCTEM.
3. Kakoe pacnpeneneHue Ha3bplBalOT YHUBEPCAIbHBIM?

4. Bwuabpl mokazaresen HaaeKHOCTH.

5

Yem UCTIPaBHOE COCTOSTHUE CUCTEMBI OTIIUYACTCS oT
paboTocnocoOHOr0?
6. Kakwe wucmpITaHUS TPOBOMAT sl ONpeneNieHus  (PaKTHISCKHX
noKa3atesneil HaJeKHOCTH?
7. Bupasl pe3epBUpOBaHUs.
8. OCHOBHOE U PE3EPBHOE COEAMHEHUE PJIEMEHTOB CUCTEMBI.
9. MoxeT nu HeucnpaBHas cUCTeMa ObITh PabOTOCIIOCOOHON?

10. Yto Takoe - KaJleHAApHBINA CPOK CITYKOBI?
11. Kakue aneMeHTbl Ha3bIBAKOTCS ABYXITOJTFOCHBIMU?
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12. 3a cueT 4ero ocyiiecTBISETCS CTPYKTYPHOE pe3epBUpPOBAHUE?

13.Yem oTIMYAIOTCA KOMIUIEKCHBIC IIOKa3aTeIM  HAAEKHOCTH  OT
€ IUHUYHBIX ?

14. Yto Takoe HHTEHCUBHOCTH OTKA30B?

15.

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

Kax YUYUTBHIBACTCS BIIUSIHUE YCIOBUU AKCIUTyaTaluu
aBTOMATU3WPOBAHHBIX CUCTEM B pACUETAX HAJIE)KHOCTU?

Kakoe pacnpenenenre HCHOMB3YIOT B KauyeCTBE MaTeMaTHYECKOU
MOJIEN TTOCTENEHHBIX OTKa30B?

KakoBa 11e71p TEXHHYECKON JUAarHOCTUKU?

Buibl tuarHocTupoBaHus.

Yro BKIIIOYAET B c€0s aNTOPUTM JUATHOCTUPOBAHMS?

B uem 3akitoyaercs 3J€MEeHTapHbIA SKCIEPUMEHT?

Yro o3HayaeT nmokazaresb - ko3P GUIIMEHT OnlepaTUBHONW TOTOBHOCTH?

KakoBa ocHOBHas 337ja4a TEXHUYECKON TUArHOCTUKU?

Kak onennBaercst 3 (heKTUBHOCTH AMATHOCTUPOBAHUS?

TexHnueckoe COCTOSIHUE CUCTEMBI.

Kak ¢yHKUIMOHANBHOE AMArHOCTUPOBAHHE IMO3BOJSET OINPEACIHUTD
TEXHUYECKOE COCTOSTHUE CUCTEMBI?

[To kakuM KpUTEpUSIM MPUMEHSETCS TOJIyYEHHbIE 3HAHUS TTPAKTUYECKOM

paboThl B MALTMHOCTPOEHUU?

27.
28.

YTO Takoe 3KCIEPUMEHT B UCCIIEIOBATEIbCKOMN AEATEIbHOCTH?
Yro npeacTasiasieT co00il 4acTh CUCTEMBI, pacCMaTprBaeMas Kak €IMHOE

1esoe 6e3 yuera e€ BHyTpeHHEN CTPYKTYpPbI?

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

3.3.

Kaxkue ucnpITanusi IpUMEHSIOT U1l aBTOMATU3UPOBAHHBIX CUCTEM?
B uem 3akitouaercs obpaTHas 3a7a4a ONTUMU3ALNN?

Kak onpenensiercst 3 PpexTUBHOCTD pe3epBUPOBAHUS?

Monenu HaaeKHOCTH MPOTPAMMHOTO 00eCTIeYeHHS?

Mertonapl pacuera CII0KHBIX CHCTEM?

B uewm 3aknrouaeTcs npsimasi 3aa4a ONTUMUA3ZALUHN?

Buibl 0TKa30B aBTOMAaTU3UPOBAHHBIX CUCTEM?

B kakux ciy4asx UCHOJb3YETCsl SKCIIOHEHIUAIBHOE pacIlpeiesieHe?
Yro npeacTasnseT co0o0il 3JIeMEHT pacueTa HaIeXKHOCTH?

Kaxk onpenensiercs rmyOnHa TMarHOCTUPOBAHUSA?

MeToanyeckue PeKOMEHJANWH 10 TOAT0OTOBKE TPaKTHKO-

OPUEHTHPOBAHHOIO 32/IaHUS

l.

2.

HeoOxoaumo onpenenuTs Kakas cucTeMa IpeicTaBlIeHa B 3aJJaHUM - WU
HEBOCCTaHABIIMBAEMAs.

Cnegyer OTBETHTh Ha BOIPOC: IPEACTABICHHAS CUCTEMA SIBIISIETCS
OJHO(PYHKIIMOHATBHON WM MHOTO(QYHKUMOHAIBbHOW? B mocneanem
cllydyae CJIeyeT BBIICIUTh OCHOBHBIE (DYHKIMH, MO KOTOPBIM OyIeT
IIPOBOAUTHCS pacyeT HAJEKHOCTH.
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3. CnenyeT yACHUTH Kakue 3aJa4 BBIMOJHIET MPEJACTaBICHHAsI CUCTEMA U
B 3aBUCUMOCTH OT 3TOT'O COCTABUTh CTPYKTYPHYIO CXEMY.

4. TlpoBecTu CTPYKTYPHBIN aHAIINU3 JIJIs1 YIIPOIICHUS CTPYKTYPHOU CXEMBI.

. IIpoBecTtu pacuer HaAEKHOCTU (ONTUMHU3ALIUN) CUCTEMBI.

W

3.4. KoHTpPO/Ib 3HAHUH CTYACHTOB

Ok3amMeH — (opMa KOHTPOJSI MPOMEKYTOUHOM aTTECTallMM, B Pe3yJbTaTe
KOTOpPOro OOydYaromuiicss Mody4aeT OIEHKY I10 YeThbIpexOaJuIbHOM IIKase:
COTJIMYHO», «XOPOILIO0Y», yIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIILHO.

Llenp 3K3aMeHa — 3aBEPLINTh KypC H3YyYEHHsI IUCLUILIMHBI, ITPOBEPUTH
CJIOKMBIIYIOCS y 00YyYarolerocs CUCTeMY 3HAHWM, MOHSTUH, OTMETUTh CTEIEHb
NOJTy4YEHHBIX 3HAaHUH, ONPEIEIUTh CHOPMUPOBAHHOCTH KOMIIETEHIIUH.

Jlist Toro 4ToObl OBITH YBEPEHHBIM Ha 3K3aMEHE, HEOOXOIUMO OTBETHI Ha
HaumOoJiee TPYyIHbIE, C TOYKM 3PEHHS OO0yYaroUmerocs, BOMPOCHI MOJTOTOBUTH
3apaHee M TE3UCHO 3alMcaTh. 3allUCh BKIIOYAET JIONOJHUTENIBHBIE PECYPCHI
NaMSATH.

K »sk3aMeHy HEOOXOOUMO HauyMHATh TOTOBUTHCA C MEPBOW JIEKIUH,
PaKTUYECKOTO (CEMHHAPCKOT0) 3aHATHSA, TaK Kak MaTepual, HaOupaemblid
NaMAThIO0 MOCTENEHHO, HEOJHOKPATHO MOJBEPraBIIMICA OOCYXIAEHUIO, 00pazyer
KayeCTBEHHbIE 3HAHUs, POPMUPYET HEOOXOAUMbIE KOMIIETEHLIUY.

IIpy MOArOTOBKE K DK3aMEHY CIEAYET IOJIb30BAThCS KOHCIIEKTaMU JIEKLUH,
yu4eOHUKaMU.

4. IHEPEYEHDb NHPOPMALIMOHHBIX TEXHOJIOT UM,
HUCHOJB3YEMBIX ITPH OCYHIECTBJIEHUN OBPA3OBATEJIBHOI'O
MPOLECCA IO IUCHUIIJIMHE

IIpodeccHoHa bHbIE MAKETHI MPOTPAMMHBIX CPeICTB:
1. Microsoft Windows 8 Professional
2. Microsoft Office Professional 2010
3. Microsoft Windows 8.1 Professional

HNudopmanuoHHbIe CIPABOYHbIE CUCTEMbI
NIIC «Koncynprantlimroc»
UIIC «I"apanT»

Ba3bl 1aHHBIX
Scopus: 6a3za qaHHBIX pedepaToB U IUTUPOBAHHS
https://www.scopus.com/customer/profile/display.uri
E-library: snexkrponnast HayuHas 6ubnuoreka: https://elibrary.ru

3AKINMIOYEHUE
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Hage:xxHocTh  sIBISIETCS OJAHMM M3 CaMbIX B&XKHBIX  IOKa3aTesen
coBpeMeHHOW TexHWKH. OT Hee 3aBHCIT TaKHe I[TOKa3aTel, Kak KadecTBO,
3¢ (HeKTUBHOCTh, 0€30MaCHOCTh, PUCK, TOTOBHOCTH, KUBYUECTh. TE€XHHUKA MOKET
OBITh A (PEKTUBHOMN TOJIBKO MPU YCIOBUM, €CJIM OHA UMEET BBHICOKYIO HAJICKHOCTb.
HanexxHOCTh TEXHUKH OMPEIENIeTCs MPH €€ MPOCKTHPOBAHUHM W TPOW3BOJICTBE.
YroObl CcO37MaTh TEXHHECKYID CHCTEMY, VJIOBJIETBOPSIONIYI0 TpeOOBaHUSAM
HAJISKHOCTH, HEOOXOAMMO YMETh pacCcyuTaTh €€ HaJeKHOCTh B IIPoIecce
MIPOCKTUPOBAHMSI, 3HATH METOJIbI 00ECTICUCHUS BHICOKOW HAJECKHOCTU U CHIOCOOBI
WX TEXHUYECKOW peanuzarnuu. HeobxoanMmo Takxke J0Ka3aTh dKCIEPUMEHTATBHO,
YTO TMOKa3aTeIN HAJACKHOCTU CIPOCKTUPOBAHHOM CHCTEMBbI HE HIKE 3aJ]aHHBIX.
HyxHo Takxke pa3paboTrath METO/bI, 00ECTICUNBAIONTNE BHICOKYIO 0€30TKAa3HOCTD
TEXHUKU B TIPOLIECCE €€ dKCIuTyaTaluu. Bce 3T0 HEeBO3MOXKHO pealin30BaTh, €CIIU
HE BJIQJICTh OCHOBAMHU TCOPUH HAACIKHOCTH. Ee M0IDKeH 3HAaTh MPOCKTUPYIOIIHNA
TEXHUKY, TEXHOJIOT, OJKCIUTyaTalMOHIMUK. HeoO0XoauMOCTh 3HaHUS TEOpHUH
HAJKHOCTH IHPOKOMY KPYTYy CHEIUMAIMCTOB - OJHA W3 OCOOCHHOCTEH TEopuu
HAJSKHOCTH KaK HAyYHOH JTUCIUTUIAHEI.

BUBJIMOITPA®UYECKUA CNNCOK

1. bap6otsko A. U., Kynunos B. A. HanéxHOCTh TEXHUYECKUX CUCTEM H
TEXHOTEHHBI pHUCK: ydyeOHOe mocoOue Il CTYJACHTOB BBICIIUX Y4E€OHBIX
3aBenennii / - Crapeiii Ockon : THT, 2015. - 256 c.

2. bepeskun E. @. HaaeXHOCTh M TEXHHMYECKAas IUArHOCTUKA CHCTEM;
yaebHoe nmocobue. - M: MUDU, 2012. - 244 c.

3. BockoGoeB B. ®@. HameHOCTh TEXHUYECKHUX CHUCTEM M TEXHOTCHHBIH
puck: ydeoHoe mocobme. Y. 1. Hame:KHOCTh TeXHWYECKUX CHCTEM / AKameMus
rpaxkaanckoi 3amutel MUC Poccun. - M: Anbsiae, 2008. - 200 ¢

4. JlopoxoB A. H. ObecnedeHne HaACKHOCTH CIIOKHBIX TEXHUYECKUX
cucteM: yueOHuK /uist By30B. - CI106.: JIanb, 2011. - 349 c.

5. OcrtpeiikoBckuit B. A. Teopust Hane:)KHOCTH: yueO. i BY30B. - 2-€ U31.,
uctp. - M.: Beiciias mikona, 2008. - 463 c.

6. IlomoBko A. M., I'ypoB C. B. OcHOBBI T€OpUU HAAEKHOCTH. - 2-€ U3,
nepepad. u pom. —CII16.: BXB-Ilerepoypr, 2006. - 704 c.

7. Cumucunos /l. W., bosipckux I'. A. Hane:xxHOCTh TEXHUYECKUX CUCTEM U
TEXHOT€HHBI PHUCK: METOAUYECKHE YKA3aHUS K NPAKTUYECKUM 3aHATUSAM H
CaMOCTOATENIbHOU paboTe cTyieHToB. - EkaTtepunOypr: YITVY, 2009. - 37 c.

8. Tpyxanos B. M., MatBeenko A. M. HaaeXHOCTh CJIOKHBIX CUCTEM Ha
BCEX ATalax *u3HeHHOro nukia. - M.: Crnektp, 2012. — 664 c.

9. Xasun M. JI. HanexHocTh, ONTHMH3AIMSI MW  JHArHOCTHUKA
aBTOMATU3UPOBAHHBIX cucTeM: yueOHuK. - EkarepunOypr: YITYVY, 2017. - 225 c.
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10. fAxpsieB H. 4., Kopabaun A. B. OcHOBBI Te€OpHM HAIE€KHOCTH H
JIMarHOCTUKA: YUYCOHUK JUIs BY30B - 2-€ M31., nepepad. - M.: Akaaemus, 2014. -
208 c.
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Heab u 3aga4a KypcoBoii padoThl

[lenpto KypcoBoW pabOThI MO aucuuiuiuHe «Teopust ropeHus u
B3pPBIBA», SBISCTCS 3aJI0OKUTh (YHIAMEHT HAyYHBIX TMPEICTaBICHUN O
TOPEHUH U B3PBIBE, JIaTh KJIFOY TJTyOOKOMY OHUMAHUIO ATUX SIBJICHUM.

B xypcoBoii pabore cTyneHTaM IpejjaraeTcsi TEOPETUUYECKH Ha
OCHOBAHUW PACUETHBIX METOJOB ONPEACIUTh MMAPAMETPbl TOPECHUS U
B3pbIBa BBIOPAHHOTO TOPIOYETO BEIIECTBA, OXapaKTEpHU30BaTh €ro
ITOYKapOB3PBIBOOITACHBIE CBOKWCTBA M CPABHUTH IMOJYUYEHHBIC 3HAUCHUS C
MMOKAa3aTeIsIMU  TMOKAPHOW ONACHOCTH, HWMEKIIMMHUCS B CIPABOYHOMU
JATEPATYpE. Onpenenutsb YCIIOBUSA o0pa3oBaHUs HauoOoee
B3PBIBOOITACHOM MapOBO3IyIIHOM CMECH, ONPEICIINTh MapaMeTPbl B3PbIBA
U paccuuTarh KOJIMYECTBO (uiermarusaropa, HEOOXOIUMOIO IS

MpcaoTBpalliCHUA B3pbIBa TaKOW CMECH.



Br10op 3ananus

Homep Bapuanta 3amaHusi BbBIOMpaeTCs MO TMOCJIEIHUM JBYM
udpaM HOMEpPa 3a4eTHONU KHUKKU.

3aaHue HA BBINOJIHEHHE KyPCOBOH PadoThI

1. Jlna BemectBa A (BbIOpaTh W3 Tabd. 1 B COOTBETCTBUHU C
HOMEPOM BapHaHTa 3aJaHusl) pPACCUUTATh CIEAYIOIIME NapameTpbl
TOpPEHUs U B3phIBA:

- arnabarudeckyro remmeparypy roperus (T,,);

- reMneparypy B3pbiBa (Tysp);

- KOHIIGHTpAaIMOHHBIE ITpenienbl pacnpoctpanenus miaamenu (KIIP);

- MUHUMAJIbHYI0  (DJIETMATU3HUPYIOLIYI0  KOHIIEHTPAlMIO — a30Ta
(M®K);

- KOHLICHTPAIIUIO TOPIOYEro B TOUKE (hierMaTu3aiuu;

- 3aBrcuMocTb KIIP oT koHIIeHTpanuu (iermaTuzaropa;

- MUHMMAJIBHO B3pBIBOOIIACHOE cojepxkanue kuciaopoaa (MBCK);

- TEMIIEpaTypHbIE NpeAeibl pacnpocTpanenus mwiamenu (TIIP);

- remneparypy camoBocruiamereHus (Ty);

- MaKCHMaJIbHOE JaBjieHue B3pbIBa (Pray);

- TPOTHJIOBBIN DKBUBAJICHT BEIECTBA (THT)-

2. Haittru B cnpaBouHoil nutTeparype unu B WHTepHeTe
M0’KAPOB3PHIBOOINIACHBIE XaPAKTEPUCTUKU BELIECTBA A M CPaBHUTh UX C
MOJIy4YeHHBIMH PACYETHBIMU 3HAUCHHUSIMU. CIenaTh BbIBOIBI.

3. Jlnst momernenuit 3aganubix pasmMepoB axbxh (Beiopath B Ta0I1.
1 B COOTBETCTBUU C HOMEPOM BapHaHTa 3aJaHMs) ONPEACIUTH:

- Kakoe KOJUYECTBO BemiecTBa A (KI) JOJKHO HCHAPUTHCS B
TOM TOMEUIEHUH, YTOOBl B HEM coO37ajlachk HauOoyiee B3pHIBOOMACHAS
NapOBO3AYIIHAS CMECH,

- TPOTHUJIOBBIM SKBHBAJICHT B3pPbIBA 3TOM MTAPOBO3AYIIHON CMECH,



- 0e30omacHoe paccTOsiHUE MO JACHCTBUIO BO3AYIIHOW yIAapHON
BOJIHBI B3pPbIBA,

- MHHUMAaJIbHOE KOJMYECTBO AMOKCUIA yriepoja (Kr), KOTopoe
noTpedyeTcs sk MPeI0TBPAICHHS B3phIBa B ’TOM IMOMEIIECHUU.

[Ipu pacderax mNpUHATH, YTO Mapbl BEIIECTBA PaBHOMEPHO
pacmpesieieHbl 10  TOMEIIEHHUI0 U TOMEIIEHHE  OTHOCUTEIBHO
repMetuyHo. JlaBiaeHue W TeMmmeparypy B TIOMEIIEHUU CUUTATh

HOPpMaJIbHBIMHU.

Tabnuna 1 - BapuanTtsl 3a1anuii o KypcoBoi padbote

Howmep BemectBo Xumnueckas | Temneparypa Pazmepsr
BapHaHTa dopmya kunenus, °C [MOMEIEHUSA
axbxh,m
1 aMHUI0EH30I1 C11Hie 202,0 4.0x3,5x3,0
2 TPET-aMIJIOBBIN CIIUPT CsH1,0 102,3 5,0x4,0x2,5
3 TPEeT-0yTUIOCH30I CioHia 168,0 4.5x4,0x3,0
4 2,2-muMeTII0yTaH Ce His 49,7 5,5x4,0x3,0
5 2,4-muMeTHIIreKcad Cs Hig 109,4 6,0x4,5x3,0
6 3,3-muMeruirenTad CyHyg 137,0 7,0x5,0x3,5
7 2,6-qumeTnn-4-renta’Hon C9 H,,O 176,5 6,5x4,0x3,0
8 4 5-nuMeTHIIOKTaH C1o Ha 162,1 7,5x5,0x4,0
9 2,2-TMMETUIIIEHTaH C7 Hie 79,2 8,0x5,5x4,0
10 2,4-numeTnn-3-1eHTaHomn C;HO 138,7 8,5x5,0x4,0
11 2,4-mumerun-3- Cy Hyg 136,7 7,5x4,0x4,0
STUJITIEHTAH
12 1,4-nupTHn0eH3oi CioHia 183,8 8,0x5,0x3,5
13 3,5-IUATUITOITYOTT C11 His 201 ,0 9,0x5,5x4,0
14 BTOP-U30aMIJIOBBIA CITUPT Cs H.,0 112,0 9,5x5,0x4,0
15 HU300YTHIIOBBIA CITUPT C4 HyioO 107,8 6,5x6,0x4,0
16 M30Te€KCUIIOBBIN CIUPT CeH140 151,6 10,0x6,0x3,5
17 A-y30MpONUITenTaH Cio Hy 158,0 9,5x6,0x4,0
18 [I-KCUJIOJ Cs Hig 138,3 10,0x4,5x3,0
19 2-meTwit- 1-0yranon CsH1,0 128,0 6,0x5,0x2,5




Howmep BemectBo Xumnueckas | Temneparypa Pazmepnl
BapHaHTa dbopmyna kumnesus, °C MTOMEIICHUS

axbxh,m
20 3-MeTWIreKcad C7Hie 92,0 8,5x4,0x3,0
21 2-METHJITEITaH Cs His 117,6 9,0x6,0x5,5
22 4-MeTHIIOKTaH CyHyg 142,4 6,53,0x3,0
23 3-MeTWIIIeHTad Ce His 63,3 8,0x6,0x4,5
24 4-MeTHII-2-1IeHTaHOI Ce H14O 133,0 10,5x6,0x5,0
25 3-MeTmiI-4-3THIIreKcan Cy Hyg 140,6 6,0x4,5x3,0
26 2-MeTHII-3-3TUIIIEHTaH CsHis 115,6 8,0x5,0x4,0
27 4-MeTHII-2-3TUIITIEHTAH O CsHi50 177,3 7,0x4,0x3,0
28 [IEHTAaMETHIOEH30JI C11 His 232,0 6,0x4,0x3,0
29 MIPOMIIIOEH301 CoHyp 159,0 9,0x5,0x4,0
30 1,2,3,4-TerpameTHIIOCH30T CioHia 2045 10,0x5,0x4,0

1. O0mue MeTOANYECKHE PEKOMEHIAIUM 110 BHINMOJIHEHHUIO U
0(popMJIEHHIO KYPCOBOM PadOThI

1. KypcoByto paboOTy BBINOJIHSIOT B OTACIBHON TETpaaud WIM Ha
muctax Qopmara A4. Ha TUTYJIbHOM JIMCTE€ MOJKHBI OBITH YKa3aHbI
HaMMEHOBaHUE PAOOTHI, ¢).M.0. CTYJ/IEHTAa, BBIMOJHUBIIETO €€, U HOMEpP
BapHUaHTa B COOTBETCTBHHU C 33JJaHUEM MPENO1aBaTesl.

2. Tlo xoxy BBIMOTHEHUS pabOTHl HEOOXOIUMO JaBaTh MOIPOOHBIC
MOSICHEHUsI K TPOBOJUMBIM pacueTraMm. PacueTHwsie (opmynbl cHaudana
3aMuChIBaTh B OOIIEM BHUJE, a 3aT€M MOJCTABIATh YUCIECHHbBIE 3HAYCHUS
BeMWuMH. [Ipu HCHOJIB30BaHUM CHPABOYHBIX JAHHBIX U TaOJIUYHBIX
3HAYCHUN HEOOXOJUMO YKa3bIBaTh B TEKCTE paOOTHI, OTKY/Ia B35Ta Ta WU

HHas BCJIIMYHHA.

2. Mertoanyeckne pPeKOMEHIAUMH K IMPOBEIEHHI0 PacyeToB
napaMeTpoB ropeHusi U B3pbIBa
1. Pacuet aguabatuueckoi Temmeparypsl ropenus (T,,) mpoBoasT

METOJIOM TOCTE0BATEIbHbIX MpUOMMKeHUN, TemmoTel o00pa3oBaHUS




UCXOJIHBIX TOPIOYMX BEIIECTB, HEOOXOMWMBIC IS pacuera HU3IIEH
TEIJIOTHI CrOpaHus Mo 3aKoHy ['ecca mpuBeneHbl B Ta0d. 1 MpuUioKeHUs
HACTOSIINX METOAUYECKUX YKA3aHUM.

2. AHaAJIOTMYHBIM METOJIOM OTNPENEISIOT U TEMIIEpaTypy B3pbIBa
(Top).

3. KoHueHTpaloHHble MpeAenbl  pPaclpoOCTPaHEHUS IUIaMEHU
(KIIP) pexoMeHnyeTcst MPOBECTH MO aNMPOKCUMAIIMOHHOMN dhopmyIie.

4. ]Jlns pacyeTa MUHUMAIbHOU (hierMaTU3Upyomen
koHUeHTpauuu (M®K) pekomeHnyeTcss BOCIIOJIb30BaThCSl yPABHEHUEM
TEIUIOBOTO OajlaHca.

5.I[IpoBomAT pacyer KOHILIEHTpAUMKU TOPIOYEro B  TOYKE
dbaermaruzanuu.

6.[lo mnomydeHubiM pacueTHbiM 3HaueHusiMm KIIP, M®K wu
KOHLIEHTPAMU TOPIOYEro B TOUKE (hIErMATH3ALUU CTPOAT rPpaPUUECcKyro
3aBucuMocTh KIIP oT koHIeHTpamuu ¢uermaruszaTtopa.

7. PaccuMTBIBAlOT MHMHHUMAQJIBHOE B3PBIBOONIACHOE COJACPIKAHUE
kuciopoaa (MBCK).

8. TemmepatypHubie mpeneinsl pacnpoctpanenue ruiameHu (TIIP)
ONPENEIAOT M0 PACYETHBIM 3HAYEHUSIM KOHIIEHTPAUMOHHBIX IPENEIIOB.
Jns  ycTaHOBJIEHUS 3aBUCHUMOCTH JIaBICHUS TNApPOB JKUAKOCTU OT
TeMIIepaTypbl HEOOXOIMMO UCIOJIb30BaTh YpaBHEHHE AHTyaHa. 3HAUCHHUS
KOHCTAHT B YpaBHEHUU AHTyaHa NpPUBEICHbI B Tabiuie 1 mpuioKeHus
HACTOSIIIIMX METOJMYECKHX yKazaHuil. OOpaTuTe BHUMaHUE, YTO B ITOH
tabnuie kodpdunrentel A, B u C npuBeaeHsl sl ciiydas, Korja
nasnenune (P) Beipaxkeno B kIla, a remueparypa (T) B °C.

9. Temnepatypy camoBociuiameHenus Bemiects (T¢,) onpenessor
no juuHe yriuepoaHod uenu. CTpyKTypHble (OpMYJIbl BEIIECTB
OPUBOASTCS B Ta0nuie 2 TMPUIOKECHUS HACTOAIUX METOIUYECKUX

YKa3aHUMU.



10. PaccuuThIBarOT MaKCUMaJIbHOE JIaBJicHHUE B3PbIBA (Pmax).

11. OnpenenstoT TPOTHUIOBBIM SKBUBAJICHT BellecTBa (M1yt).

12. Bce paccunTanHble TapaMeTpbl TOPEHUS U B3pbIBa BellecTBa A
3aHOCAT B TaOIUILy 2.

13. B cnpaBouHo#t nutepatype wind B HTepHeTe 11 BemecTBa A
HAXOJST U3BECTHBIC TTOKA3aTENHN MOKAPHON OMACHOCTH BEIIECTBA U TaKXKe
COCTAaBISIIOT Tabnuiy 3 chnpaBo4yHbIX 3HauyeHud. [lpuuem 31ech

H€O6XOI[I/IMO YKa3aTb, U3 KaKUX UCTOYHHNKOB B34Thbl 9T BCJINYNHBI.

Tabmuma 2 - PacuerHble 3Ha4YeHUs] MapaMeTpOB TOPEHHUS U B3pbIBA

BelecTBa A

F
1
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o= 2 o S Ples Ly
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S22 || EF N B = oRf | B 5 &
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=~ 8 | X = | = = S | HR® | =3 *

3HaueHue
napamerpa

Tabmumna 3 - CrpaBoYHBIC 3HAYCHHS TMOKa3aTelIed MOKapHOW OMAaCHOCTH

BellecTnsa A

ITokazarens | Teen Tes MuunMm. | MBCK Temn. Tenn. | IInoTHOCTB:
HOXKapHOU dnerm. 00pazoB. crop.

OITaCHOCTH KOHII. a30Ta

3HaueHue

mokKasareiist

14. Ha ocHOBaHMM aHajau3a MapaMEeTPOB TOPEHHS M B3pbIBa
BEILIECTBA A M CPAaBHEHHUSI PACUETHBIX U AKCIEPUMEHTAJIbHBIX 3HAYCHUU

JACJIal0T BBIBOJ O HO)KapHOﬁ OIMaCHOCTH BCUICCTBA MW IOIpCIIHOCTHU

paCYCTHBIX MCTOOUK.



15. KosimuecTBo BeniectBa (Kr), KOTOPO€ IOJKHO HCHApUTHCS B
nomMernieHnu pasmepamu axbxh droObl B HeMm cosnmamack Haubouiee
B3pBIBOONACHAS  MAapOBO3JYyIIHAs CMECb, HAaxOIiAT W3  YCJIOBHS
o0Opa3oBaHus B MOMEIEHUHU MTAPOBO3AYITHON CMECH CTEXUOMETPHUUECKOTO
cocraBa. [{ns 3TOro u3 ypaBHEHHs MaTepUaJbHOTO OanaHca TOpPeHUs
HaxoJAT CTEXHMOMETPUYECKYH KOHUeHTpamuto BemectBa A. Ilo
pacCUMTaHHOM KOHIEHTpAaIlMM BeEIlecTBAa W HM3BECTHOMY O00BEMY
MOMEIIEHUSI HAXOIsIT o0beM mapoB BemecTBa A. 3Has o0beM MapoB,
pPacCCUMTBIBAIOT HMX MAacCy, BOCIOJIb30BABIIUCh IOHSATUEM KHIOMOJIA
BeIeCTBA (ISl CIPAaBKU: Macca OJHOTO KUJIOMOJS BEIIECTBA YHCICHHO
paBHa MOJIEKYJISIPHOM Macce B KI, 00b€M OJHOTO KHJIOMOJIS BEIIECTBA B
ra3000pa3HOM COCTOSIHUH MPH HOPMaJIbHBIX YCIOBUSAX paBeH 22,4 M).

16. PacCUuTHIBAIOT TPOTHUJIOBBIM SKBUBaJeHT B3pbiBa (Mryr)
Mapora3oBOM CMECHU B IIOMENICHHH.

17. Haxonmsat pasmep Oe3zomacHor 30HBI (Kg;) 1O aedcTBHIO
JABJICHHS BO3IYIITHOM yJTapHOM BOJIHBI.

18. [Ins onpeneneHust KoaudyecTBa Auokcuaa yriaepoaa (Mo, B Kr),
HE0OXOMMOTr0 JIJIsi MPEAOTBPAIIEHHUS B3pbIBA B TOMEIICHUH, HAXOIST €TI0
MUHUMAJIBHYIO (PJIETMaTHU3UPYIOLIYI0 KOHIIEHTPALMIO KaKk B IMyHKTE 4,
3aTeM ero 00beM 1 Maccy.

19. Pe3ynbpTaThl pacyeToB, BBHIMOJHEHHBIX MO TyHKTaM 14-17,

oopMIIsitOTCS B BUAE TaOIUIBI (TAa0I. 4).



Tabnuna 4 - [TapameTpsl B3pbIBa MapOBO3AYLITHON CMECH BEIIECTBA

B IIOMEIIEHUU 00BbeM V

Pacuernsie | HambGomemas | KommuectBo |TpormmsHbiii | bezomacHoe KonuuectBo
mapaMeTpsl | B3pbIBOOTIACHASI |  BEIECTBA, SKBHUBAJICHT | pPaccTOSHHE | HEOOXOIUMOTO
KOHILIEHTpalMs | CO3/Aaroliee B3pHIBA, o CO; ans
BelIecTBa A B Haubonee Myt JOEHCTBUIO | TpPEAOTBpaIICH
MapOBO3AYIIHO B3PHIBOOIACHYIO BO3IYITHON 1S B3pBIBA
U CMECH, (Pcrey | TAPOBO3AYIIHY yZAapHO# Mcoz, KT
%(00.) 0 CMECH B BOJIHBL
MOMEIIICHUU R6e3=M
m, xr
YHucneHHble
3HAYCHUS
apaMeTpoB
20. B kxonime pabotel QopMynHpYyIOTCS OOIIME BBIBOJBI TIO

KypCOBOI1 paboTe M yKa3bIBA€TCs UCIIOIb30BAaHHAS JINTEPATYPA.

3. Pacyer napameTpoB ropeHusi 1 B3pbiBa
3.1. Jlns onpeneneHus aguadaTHYECKOW TeMIEpaTypbl TOPEHHUS
HEO0OXOJMMO 3HATh 00BEM MPOJYKTOB TOPEHUS M KOJWYECTBO TEILIOTHI,
BBIJICTIUBIIICECS] MPU CcropaHuu BemiecTBa. OObeM MPOIAYKTOB TOPEHUS
HAxXOJAT W3 YpaBHEHUS MaTepHaIbHOrO OajaHca, a TEIJIOTy CrOpaHus
BelecTBa 1o 3akoHy [ecca. Pacuer agmabartuueckoil TemrepaTypbl
TOPEHUS MPOBOJAT METOJIOM TOCJIEIOBATEIbHBIX MPUOIMKEHUH, UCTIOJb-
3yd  3aBHCUMOCTb  TEIUIOCOAEP>KAHUS ~ MPOAYKTOB  TOPEHUS  OT
TeMIepaTyphl.

VYpaBHeHHE MaTepHabHOrO OallaHca TO3BOJISIET PAacCUMTHIBATH
KOJIMYECTBO BO3/AyXa, HEOOXOAMMOE Jisi TOpPEHHs JH000ro ToprYero
BEILECTBA U KOJIMYECTBO 00Pa3yIOIIUXCS MPOTYKTOB TOPEHUS.

MuHuManesHOe KOJUYECTBO BO3AyXa, HEOOXOIUMOE IS TIOJHOTO
CropaHMs CIMHHIBI KOIMYECTBA (KI, KMOIb, M°) TOPIOYEro BEIIECTBA,
HA3BIBACTCS TCOPETHICCKIM KOJIMYECTBOM Bo3ayxa V, .

3anumieM ypaBHEHHE MarepuaabHOTO OanaHca ropenus 1,2,3,4-

TeTpameTuiI0eH301a
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C10H14 + 13,502 +13,5'3,76N2 = 10C02 +7H20 +13,53,76 Nz
B 06HICM BUIC q)OpMyJIa AJI pacdeTa KOJIMYCCTBA BO3AyXad:

VO _ Ilo2 +nN2
B nr

1)
rac nOZ’ nNZ’ n.- YHUCJI0 KMOJICH KHUCJIOPOJad, a30Ta U I'OPrOYCTO BCUICCTBA

B YPAaBHCHHUU MATCPHUAJIbHOT'O 6aJ1cha, KMOJIb.

A st pacyeta oObeMa IPOIYKTOB TOPEHHUS:

Nco, Ny,0 Ny,

,Vi,0 = nVy, = —2, (2)

T T nF

Veo, =

rae Ngo, ' Ny,, Ny,0 - KOJMYIECTBO KMOJIEH BEIIECTB B PABOM YaCTH
ypaBHEHUSI MaTepUaIbHOTO OajaHca,
Vlgz- o0beM a3oTa M3 BO3JlyXa, YYacTBOBABIIETO B TOPEHUH,
KMOJIb/KMOJTb.
OO6uuit 00beM MPOYKTOB TOPEHUs OnpeAeIsieTcs 1o hopmyiie:
Vir =Veo, + Vi,o + W, 3)
[ToncTaBuB 3HAUEHUS MTOTyYaeM

13,5+ 13,5x%x 3,76

VO = == 64,26
? 1
10
Voo, = = =10
Vio=7=7
,  135x3.76
N, =—————=15076

OO61mmii 06beM NPOAYKTOB TOPEHHUS
V9 =10+ 7+ 50,76 = 67,76
[Tpu pacueTtax TeMmreparypbl TOPEHUS TMOJIB3YIOTCA BenmuuuHOM Qp
TaKk KaKk IOpHU TEMIIEpaType TOpeHHs BOJa HAXOIHUTCS B Ta3000pa3HOM
COCTOSIHMM. 3HAUEHUs] HU3IICH TEIUIOThl CrOpaHHs BellecTBa (TEIIOBOM

b (deKT XUMHUUECKOW peakluu) MPUBOJUTCA B CIIPAaBOYHOM JIMTEpaType.
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Ota BenmMYMHA MOXKET OBbITh paccuMTaHa IO 3aKOHY l'ecca, KOTOpBIi
TOBOPUT O TOM, 4YTO TEMJIOBOM 3PPEKT XUMHUYECKOW PEAKIMH paBeH
Pa3HOCTU CYMM TEIUIOThI O0pa3oBaHUsl MPOIYKTOB PEAKIMH U TEIUIOTHI

06p&30BaHI/IH HCXOAHBIX BCIICCTB:

Qu = (X AHp; - ni)npoﬂ — (ZAHp ) (4)

Hucx
rae AH})i - TETI0Ta 00pa30BaHUs I-TOTO BENIECTBA,

n; - KOJUYECTBO MOJICH I-ro BelecTRa.

Tenmora oOpa3oBaHUsI CJIOXKHOTO BEIIECTBA pPaBHA KOJUYECTBY
TEIJIOTHI, BBIJCIHMBINCHCS TPU €ro 0Opa30BaHWHM W3 TPOCTBHIX BEIICCTB.
TemmoTra 06pa3oBaHMs MPOCTOTO BEIIECTBA, MOJIEKYJIbI KOTOPOTO COCTOSIT
U3 aTOMOB OJHOTO 3jJeMeHTa, Hanpumep, N, Oy, Hy, S, C) npunumaercs
PaBHOU HYJIIO.

[Ipu cropannu 1,2,3,4-TerpaMeTniiOCH30J1a

CioH1s + 13,50, +13,5-3,76N, = 10CO, +7H,0 +13,5-3,76 N,

HU3IIas TEIJI0Ta CrOpaHus, COrIacHO 3akoHy I'ecca, paBHa

0 0
QH = AHfCOZ ' nC02 + AHfHZO ' nH20 + AH](C)NZ ) nNZ

AH})CmHM "N oHy, AH}QOZ "o, — AHJQNZ IR\ (5)
YuuThiBas, 4TO KUCIOPOJ M a30T, MPOCTHIE BEIIECTBA, IJIsI HHUX
AH; =0
Q. = AHjco, *Nco, + AHpy,0 * N0 + AHpN, * 1, — AHpc ohy, * N, , (6)
[ToncraBnsst 3HaueHus TerioTel oopazoBanus CO,, H,O u CigHyy
u3 1ab:. Il npunoskenusi, OKOHYATEIHHO MOTYIUM
Q,=3969x10+242,2x7—41,9x 1 = 156225 x/[x/Monb
[lon Ttemmeparypod TOpEeHHs IOHUMAKT  MAaKCUMAIbHYIO
TEMIIEpaTypy, [0 KOTOPOW HArpeBarOTCs NPOAYKTHI ropeHus. lIpuHsaro
paznuyaTh aanabaTUYECKyI0 TEeMIIepaTypy TOPEHHUs, PacCUUTHIBACMYIO
0e3 ywera TmOTEeph TeIJIa B  OKpyXalomiee MPOCTPAHCTBO, U

JNEUCTBUTEIBHYIO  TEMIIEpATYypy  TOPEHMS,  YUYUTHIBAKOLIYKD  3TH
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Temionorepy. TemrepaTypa TOpPEHUs 3aBUCUT OT KOHUEHTPALMH
roproyero B roprtoyeil cmecu. Ecnu ropeHue mpoucxoguT ¢ M30BITKOM
BO3]lyXa, T.€. IpU o > 1, TO BIIEIUBIIEECS B PE3YyJIbTATE€ CTOPAHMS TEILIO
YaCTUYHO 3aTPa4uMBaETCsS HAa HArpeB 3TOrO JMIIHETO Bo3ayxa. B roprouei
cmecu ¢ o < 1 u3-3a HemocTaTKa BO3/AyXa IOJHOE CrOpaHHe TOPHYEro
BEILECTBA MPOU30MUTH HE MOXKET, MO3TOMY M TEIUIOBBIJEICHHE B TaKOU
cmMecu Oyner HemojdHbIM. M3 3TOro MOXHO clenaTh BBIBOJ, 4TO
MakKCcUMallbHasi  TeMIepaTtypa TopeHuss OyAer Tpu  CrOpaHuu
CTEXHOMETPUYECKOI cMecH, T.€. ipu a = 1.

AnmabaTtudecKkyro TeMIlepaTypy TOpPEHHs BELIECTBAa HAXOJIUM MpU
YCIIOBUHM OTCYTCTBUS Temonorepb (N = 0) sl CTEXHOMETPUYECKOU
CMECH TOpIOYETo C BO3AYyXOM, T. €. 1pu o = 1.

Tak Kak TEIIonoTepu OTCYTCTBYIOT, TO BCE BBIACIMBLIEECS TEIUIO
UJET Ha HarpeBaHue MPOJIYKTOB ropeHus. CpeaHee TEIUIOCOAEpKaHUE

IMPOAYKTOB I'OPCHUA 6y,H€T COCTaBJIATH

P ¥V Vco,+ViyotVR,

5622,5

cp = m = 82,977 KI[)I(/MOJ'IB

Bocronbs30BaBIINCh 3aBUCHMOCTBIO TEIUIOCOAEPKAHUSA Ta30B OT
temrepatypbl (Tabdn. IV npuiiokeHus), MOXHO YCTaHOBUThb, KaKOW
TEeMIIepaType COOTBETCTBYET TAaKOE€ TEIIocoAepKaHue. Jlydiie Bcero 3to
cleNaTh, OPUEHTUPYSACH Ha a30T, TaK KaK €ro OOJBIIE BCETO B MPOIYKTAX
ropenus. M3 ta6n. |V npunoxkenus BUAHO, 4To npu temneparype 2400°C
teriocoaepkanre  aszora 81,5 kJ/Dxk/Moib.  YTOYHHUM,  CKOJIBKO

noTpedoBanoch Obl Terja, YTOObl HATPETh MPOIYKTHI TOPEHUS 10 TaKOU

TEMIIEPATYPHI.
ITpn Ty = 2400 °C
Q; = Hco, * Veo, + Hi,o " Vo + Hy, " VN, (8)
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MOJICTABJISISl YMCIIEHHBIEC 3HAUYEHUS TETMIOCOAEP>KaHUM ITHX Ta30B U3 Ta0IL.
IV npunoxenus, moyaum
Q, =133-10+109,6 -7 + 81,5-5,76 = 6234,14 x/]x/Monb

Ho 310 Gonbliie, 4emM BBIAEIHIOCH TEIJIa B PE3yJIbTaTe pPeakluu

ropeHus
Q1 > Qq

[ToaTOMYy MOXHO CKa3aTh, YTO TeMIIEpaTypa rOpeHUs MEHBIIE, YEM
2400 ‘C. OmpenennM, CKONBKO TeIIa NMOTPeOyeTcs JUIs HArPEeBaHMS
poayKToB ropennus 10 2300 C.

[Tpu T, = 2300 °C

Q,=1269-10+104,2-7+77,8-50,76 = 5947,528 xJI>x/mMmomb
H,u Q, > Q,, 3naunt T, <2300 °C.

Cnenaem cienyromuii mar (B 3TOM M COCTOUT CYTh MeETOAa
TOCIIeI0BATEIBHBIX PUOTIKeHHIT), BEIGepeM Ts = 2200 'C, mpu sToit
TEeMIepaType

Q; =120,8-10+98,8-7 + 74,1-50,76 = 5660,916 x/]x/M01b

DTO coBCeM HEMHOTO OoubIie, yeM Q.

ITpu T, =2100 °C

Q,=114,7-10+93,4-7+ 70,4 -50,76 = 5374,304 x/]x/Mo01b

Q4 yxe MenbIe, yeM Q,, W3 3TOr0 MOXXHO CJejaTh BBIBOJ, UTO
TeMIlepaTypa TOpeHHs uMeeT 3HaueHue Mexay 2100C u 2200°C.
YTOUHUM 3Ty TeMneparypy JIMHEMHOM HWHTEPIOSALUEH MEXIYy IBYyMs

STUMH OJIM>KaNIITNMHU 3HAYCHUSIMU

T3_Ta

T =T, + 0 (Qu —Q4) 9)
3= Qs
T = 2100 + —=2072190 (5692 5 — 5374,304) = 2186,596 "C=2459,596 K
5660,916—5374,304
3.2. TeMneparypy  B3pblBa  HaxoAsT TEM XK€  METOAOM

MOCJIEIOBATENbHBIX MPUOIMAKEHUHN, TOJBKO B 3TOM CIIy4ae MCHOJIb3YIOT
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3aBUCUMOCTh BHYTPEHHEW SHEpPruu MNPOAYKTOB TOpeHus (B3pbIBa) OT
TEeMIIepaTyphl.

[IpyHIMNManbHOE pa3auyve MEXKIYy TOPEHHEM U  B3pPBIBOM
3aKJII0YaeTcss B CKOpOCTH mporecca. [lpu  B3pbiBE XUMHYECKOE
MpeBpalleHue MPOUCXOJUT HACTOJBKO OBICTPO, YTO BCE BBIJEIUBIICECS
TEIUIO OCTaeTCsl B CUCTEME, a 00pa30BaBIIUECS MPOIYKTHI HE YCIEBAIOT
pacuIMpuThCs, T.€. TPOLIECC B3pbIBa SIBISETCS aAuMabaTUYECKUM U
mzoxopueiM (V = const). KonuuecTBO TEmiIOTHI, BbIACIUBILIEECS MPHU
B3pbIBE, MPHUMEPHO PABHO HU3IIEH TEIUIOTE CrOpaHHsl BEIIECTBA.
TemnepaTypa B3pbIBa 3HAUUTEIHHO BBIIIE a1Ma0aTUYECKON TeMIIepaTyphbl
FOpEeHMs, TaK KaK NIpPU TOPEHUU YacTh TeEIUla, BBIJICIUBIIETOCS MPHU
XUMHUYECKOM TIPEBpPAIlCHUH, 3aTPAauyuMBaeTCsl Ha COBEpILICHHUE pPadOThI
paclIMpeHus ra3a, a Ipyu B3pbIBE BCE BBIICIUBIIEECS TEILIO PACXOLYETCS
TOJIBKO HAa YBETUUEHUE BHYTPEHHEN SHEPTUU CUCTEMBI.

TemnepaTypy B3pbiBa HaxXOJIT TNPH YCJIOBHH  OTCYTCTBUS
teronoTeps (1 = 0).

Tak kak mporiecc B3pbIBa aauabaTHO - U30XOPHBINA (TETUIONOTEpU
OTCYTCTBYIOT, U HarpeBaHue MPOAYKTOB MPOUCXOIUT Oe€3 paclIupeHus
ra3oBOil CMeCH), BC€ BBIACIIMBILIEECS TEIJIO PACXOAYETCA HA YBEJIMUYEHUE
BHYTPEHHEN 3Heprum cucremsl. CpeHee 3HaueHHE BHYTPEHHEH HEPTUu

MPOAYKTOB B3PbIBA COCTABUT

Qu
UCp - Zvnri (10)
5622,5
U = e 82,98 kJ12K/mMonn

Bocnosnb30BaBmINCh 3aBUCUMOCTBbIO BHYTPEHHEH SHEPTUU T'a30B OT
Temriepatypbl (Tabin. V TpWIOKEHUs), MOXXHO YCTaHOBUTH, KaKOU
TeMIrepaTrype COOTBETCTBYET TaKOE€ 3HAUCHHE BHYTPEHHEH HHEPIruw.
Cnenaem 3TO MO a30Ty, TaK Kak ero OOJbllIe BCErO B MPOJAYKTax B3pbIBA.

N3 Ttabn. V mnpwioxkeHus cienyer, 4yro npu Ttemmepatrype 3000K
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BHYTpeHHsis1 »Heprus | ™omst aszora cocrtaBiaser 78,9 k/[x/monb.
[TpoBepum pacueToMm, Kakoe KOJMYECTBO Teruia TpeOyeTcs s TOTo,
9TOOBI MPOAYKTHI B3PhIBA HATPETH JI0 ITOU TEMIIEPATYPHI.

ITpu T, = 3000 °C

Q: = Uco, * Vco, + Un,o * Vi,o + Un, * VN, (11)

MIOJICTABJISISl YMCIICHHBIC 3HAYCHHSI BHYTPEHHEH SHEPTUM I 3TUX Ta30B
U3 TaOIUIBl V TIPHIIOKEHUS, TIOTYYUM

Q, =145-10+116,3-7 + 78,9 - 50,76 = 6269,064 x/[2K/mob

Orto Oousbllie TOW SHEPrHM, KOTOpas BBIICIWIACH TPH B3PHIBE.
[ToaToMy BbIOEpEM creayroliee Oojee HU3KOE 3HaUeHHe Temneparypsl T
= 2900 °C u onpezesM, Kakoe KOJIMYECTBO TEILIA P TOM TeEMIIepaType
OyIyT copep KaTh MPOYKThI B3PhIBA.

Q, =139,7-10+111,7-7+ 76,4 - 50,76 = 6056,964 xJI2K/momb

D710 TOXKE OOJBIIE, YeM KOJUYECTBO TEIJIA, BBIICIUBIIETOCS MPHU
B3pPBIBE U 03HAYAET, YTO TEMIIepaTypa B3pbIBa HIDKE ATOTO 3HadeHus. Pac-
CUMTAaeM, KaKoe KOJMYECTBO TEIUIa COJAEpkKaT MPOMYKTHI B3pbIBa IPHU
temmneparype T3 = 2800 °C.

Q; =134,2-10+107-7+ 73,1-50,76 = 5801,556 xJ[2K/mo:5

OT0 HEMHOro OOJbIlIe, YeM KOJUYECTBO TEIIA, BBIJACIUBIICTOCS
TP B3PBIBE M O3HAYAET, YTO TEMIIEpaTypa B3pbIBa HUKE ATOTO 3HAYCHUSI.
PaccunTtaeM, kakoe KOJMYECTBO TEIIa COAEPXk AT MPOIYKTHI B3phIBA MPHU
temmneparype T, = 2700 °C.

Q,=1289-10+102,4-7+70,2-50,76 = 5569,152 xI)K/momnb

OT0 3HaUYeHHWE yXKe MeHbIne, yeM Q, Ha 3TOM OCHOBAaHWUU MOXKHO
C/IeNIaTh BBIBOJI, YTO TEMITEpaTypa B3pPbIBa HAXOAUTCS MEXKIY 3HAUCHUSIMHU
T, = 2700°C u T3 = 2800°C. YTouHMM 3HaYEHHE TEMIIEPATYpPhl B3PhIBA

METOJOM JIMHEWHON UHTEPIIOJISIINT
T3_T,
Q3—Q4

TB3p = T4- + (QH - Q4) (12)
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T.. = 2700 + 2800 — 2700 (5622,5 — 5569,152)2722,955 °C
B3p T 5801,556 — 5569,152 ’ ’ ’

= 2995,95K

Ecnmu cpaBHHTH MONMydeHHOE 3HAYCHHE TEMIIEPATyphl B3phIBA C
annabaTUIecKor TeMIIepaTypoi TOPEeHHsI, MOKHO MPUATH K BBIBOIY, UTO
Temmneparypa B3pbiBa mnpumepHo Ha 500 K Beime anmabatmueckoi
TEeMIIepaTypbl TOpeHus. Takum 00pa3oM, XHMHYECKOE IPEBpAIICHUE,
npotekaroniee B (GopMe B3pbiBa (M30XOPHO-aauadaTUUECKUN IPOIece),

IMPOUCXOAUT CO 3HAUYUTCIIBHO OOJIBIINM Pa3orpcBOM.

3.3. Konuentparuonnsie mpenensl pactpoctpanenus miamenu (KIIP) u

CTCXNOMETPUYICCKAsT KOHICHTPAHA

['a30Bast cmech ropro4yero ¢ OKHUCJIHUTENIEM  CIOCOOHA
BOCIUIAMEHATHCS M PACIPOCTPAHATH IIJIaMs TOJIBKO IIPU OIPEAEICHHBIX
KOHILICHTPALUAX TOprodero. MUHUMAaIbHasE KOHIIEHTpAuus TOPIOYEro,
IPpU KOTOPOM cMeCh CITOCOOHA BOCIUIAMEHSTHCS U PACTIPOCTPAHSATH ILJIaMs,
HAa3bIBACTCAd HWKHUM KOHLEHTPALIMOHHBIM IIPEIEIIOM PACHPOCTPAHECHUS
miamenu (HKIIP), a MakcuManbHas KOHLIEHTpALUs TOPIOYETo — BEPXHUM
KOHIIGHTPAIMOHHBIM TIpenesioM pactpoctpanenus tuiamenu (BKIIP).
[Ipu konnenTpanusax roprovyero Huxke HKIIP u Beime BKIIP ero cmecu ¢
BO34yXoM Heroptoun. Hampumep, nns merana CH, KoHUEHTpalMOHHbIE
npenensl pacnpoctpanenus tiameHu coctaBisaioT HKIIP -5 06. %, a
BKIIP — 15 00. % (cMm. Tabn. X npunoxenus), s ammuaka NHz HKTIP
— 15 006. %, a BKIIP — 28 06. %. CxopocTh pacnpocTpaHEHUs IIAMEHU H
€ro TeMmmeparypa MHUHUMAJbHBl B TMPENECIbHBIX CMECAX, T.€. MpH
KoHLeHTpausax roprouero, paBHeix HKIIP m BKIIP. MakcumanbsHbie
3HAQ4YEHUS CKOPOCTM U TEMIIEpATyphl IUIAMEHH, KaK IPAaBUIIO, UMEIOT
CMECH CTEXHMOMETpUYECKOro coctaBa. [loaToMy 3T cmecu Haumbosee

M0KapoB3pbIBOONACHBI. KOHIIEHTPAIINIO TOPIOYETO B CTEXUOMETPUUECKON
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CMECH PacCCUMTHIBAIOT MO YpPaBHEHHUIO MaTepUaIbHOIO OajlaHca mpoiiecca
TOpPEHUS.

3HaUYEHUsSI KaK HWKHEro, TaK W BEPXHEro KOHIEHTPALMOHHBIX
npezenoB pacnpoctpaHenus miamenn (KIIP) moxxHO paccuuTath 1o

anmpoKCUMAaIMOHHOU (opmyie.

100
Pue) = (13)

an+b’

r7e N - YUCJIO MOJIeH KUCIOpOoaa, HEOOXOIUMOE JIJISl TOJTHOTO CTOpaHUs
OJIHOTO MOJISI TOPIOYETO BEIIECTBA, HAXOJAT W3 YpPaBHEHHUS peaKIuu
ropeHus (CTEXHOMETPUUECCKUM KOIPHUIIMEHT IIPH KUCIIOPOJIC);
a u b - KkoHCTaHTBI, UMEIOIIKE OMpECIICHHbIC 3HAUCHUS JIJIS HIDKHETO U
BEPXHET0 MPEJICTIOB B 3aBUCUMOCTH OT 3HaueHus N (Tabaura 5) .

Jns pacyera HEOOXOIMMO 3HATh YHCIO MOJEH KHUCIOpOAA,
HeoOXxoauMoe JyTsl ToaHOTo cropanus 1 Mot 1,2,3,4-TteTpaMmeTnnOeH301a

3anuiieM ypaBHEHHE TOPEHUS

CyoHys + 13,50, +13,5-3,76N, = 10CO, +7H,0 +13,5-3,76 N,

N3 ypaBHeHUs BUAHO, uTO N = 13,5

Tabnuma 5- Bennuuner a u b ais pacaera KITP

O06J1acTh MPUMEHEHU ST a b

/17151 BBIYMCIIEHNS HUKHETO Mpefenia 8,684 4,679

/{7151 BBIUMCIIEHHSI BEPXHETO Tpeielia

mpun<7,5 1,550 0,560

npun >7,5 0,768 6,554
PaccuntrsiBaeMm HKHUN KOHLIEHTPALIMOHHBIN npenen

pacmpocTpaHeHusi IUIaMEHU 10  allpOKCUMAalMOHHOW  opmyiie,

BOCIIOJIB30BABIINCH 3HAYEHUSIMU A U D

B 100
"~ 8,684-13,5 + 4,679

(U = 0,82%
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AHQJIOTMYHO HAXOJIMM BEPXHUN KOHIICHTPAIMOHHBIN Mpeaer,

YYHUTBIBas, 4TO N > 7,5

B 100
"~ 0,768 -13,5 + 6,554

o, =5,91%

3.4. KonneHrtpanroHHas o00JacTh PaCHpPOCTPAHCHHS IIJIAMEHU
roproyeil CMecH CyKaeTcs NpU BBEIECHUU HETOPIOYMX KOMIIOHEHTOB.
W3MeHeHne KOHIICHTPAIIMOHHBIX TMPEAENIOB 3aBUCUT OT TMPUPOJbI U
KOHLIEHTpallMd HErOprOYero BEIIeCTBAa, HCIOJb3yEeMOr0 B KayecTBE

dbaermaruzaTopa.
q).-.il

P=

Deig
P=

Puc. 1- 3aBucMMOCTh KOHIEHTPAMOHHBIX IIPEAEIIOB PACIIPOCTPAHEHNUS
IJIaMEHU OT KOHLIEHTpaluu (hjierMaTu3aTopa B ra30BO3AYIIHOW CMECH.

Yamie Bcero B kadyecTBe (PIerMaTHU3aTOPOB HCHOJB3YIOT HEUTpabHBIC
ra3pl (Hepearupymiiye B IJIaMEHH), Takue, Kak yriekucibiii a3 CO,,
azor Nj, BoasSHOM map H,O. Ilpu yBenuyeHWM KOHUECHTPAIUU
daermaru3aTopa B roproueli CMECH BEpXHUIN KOHIICHTPAIMOHHBIN TIpeies
YMEHBIIIACTCS, & HIDKHUM, KaK MPaBUJIO, HE3HAYUTEIHLHO YBEIUYUBACTCS.
[Ipy HekoTOpoM ompeAeieHHOW s Kaxjaoro (iermarusaropa
KOHIICHTPAIIMM HUXHUW M BEPXHHUM KOHUEHTPALMOHHBIE  TPEAEIbl
cMbIKatoTCs (puc. 1). DTa TOYKa Ha3BIBAETCS IKCTPEMAIbHON TOUYKOM
0o0JIaCTH pacMpOCTpaHEHUS IJIAMEHM WM TOYKOW (uierMaTu3aiuu.
Konnentpamust daermaruzatopa, Ipu KOTOPOH MPOUCXOMUT CMBIKAHUE

HMJKHETO W BCPXHCTO KOHOCHTPAOWMOHHBLIX IIPCACIOB, HA3bIBACTCA
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MUHUMaNbHON (rermartuzupyromein koHnenrpamueit (M®K). Ilo cyrny,
TO MUHUMAJBHOE KOJUYECTBO (hjermMaru3aTopa, KOTOpoe HeoOXO0AUMO
BBECTH B Ta30BO3YLIHYIO CMECh CTE€XHOMETPHUYECKOTO COCTaBa, YTOOBI
cAenaTh €€ Heroproueil. Peub uaeT o cTeXuoMEeTpUIECKO CMECH, TaK KaK
OHa HauboJee 10KapOB3PHIBOONACHA. MuHMMaTbHYIO
(GerMaTU3MPYIONIyI0 KOHILIGHTPALMIO MOYKHO paccuuTarb, €CIH
UCXOJIUTh U3 TOTO, YTO aguadaTHYecKas TeMIlepaTypa TOpEeHHs] CMECH
CTEXMOMETPUUECKOT0 COCTaBa He MOKeT ObITh MeHbIe 1500 K.
s pacueta MuHUMaNIbHOU (puiermatusupytomeid konnentpanuu (MOK)
a3oTa B IIApOBO3AYIIHOM CMECH HCHOJB3YIOT YPaBHEHHE TEILJIOBOTO
OajlaHca U OHATHE NPEEIbHON aInadaTUYECKON TEMIIEPATYPbI TOPEHUS.
MOK Haiinem wu3 ycloBUS TpeNeabHOM  aauabaTuyecKkon
TEMIIEpaTypbl TOPEHUS CTEXMOMETPUYECKONM METAaHOBO3IYIIHOW CMECH,
dbopmyna 14, rne T, = 1500 K:

Qu—(T:—To) X ¢piVuri
V. = P 14
® (TF_TO)'Cp(I) ( )

Ille Cpp - CPEAHEE 3HAYECHUE TEIUIOEMKOCTH (DIErMaTu3aTopa IIpH

MOCTOSTHHOM JIaBJIEHUH JIJISI TEMITIEpATypHOro nurepnana 273-1500 K.
[TockonbKy IpU 3THUX YCIOBHSX CrOpaHUE HIAET B OCHOBHOM C
obpazoBannem CO, ompemenuM HHU3IIYI0 TemwIoTy cropanus 1,2,3,4-
TeTpaMeTUI0eH301a JIsl TAKOTO CIIydast.
3anuireM XMMAYECKOE YPaBHEHUE TOPEHMS
CyoHi4 + 8,50, = 10CO +7H,0
Hwusmias Tenmora cropaHvsi MeTaHa B 3TOM Cllydae 110 3akoHy ['ecca
Q. = AHPco * Neo+AHy,0 * Niy0 — H?cmH14 ‘e, n, (19)
[loacraBnsisi 3HAYeHUs TEIUIOT 0Opa3oBaHMs, B3AThIX U3 Taou. |l
NPWIOKEHUS, IOJTYYUM
Q, =112,7-10+242,2-7-41,9 - 1 = 2780,5 x/]x/monb
Teneps cocTaBUM ypaBHEHHE MaTepuajgbHOro OajaHca mpolecca

TOpEeHUsl MeTaHa, BKIIIOYUB B HETO U ¢iermatuzaTop Ny
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CioHys + 8,50, +8,5-3,76N, +nq,N2 =10CO +7H,0 +8,5-3,76N, +nq)N2
r1e Ny - 9MCI0 MOJel (IerMaru3aropa.

YpaBHeHHE IS JAHHOTO CiIy4asi IPUMET BUI:

V . Ql—l - (TF_TO). [CPCO.VCO-I_CPHZO.VHZ 0 +CpN2 .VI{I)Z] (16)
¢ (TF_TO)'CpNz

M3 mpaBoii yacTy ypaBHEHUS MAaTepPHAIbHOTO OajlaHCca BHUIHO, YTO
00BEM TTPOTYKTOB TOPEHUS
Vco = 10 mons/mMomb

Vh,0 = 7 Moub/MoIIb
VA ,—31,96 Monb/MoOITB

[Toncrasinsst 3Hauenus Oy, T, = 1500 K, Cp,,; B3aThIC U3 Ta0. 1 Ha
cTp. 16 METOAMYECKUX yKa3aHU, MOJIyYrM, YTO 00BbeM (ierMarusaTopa,

cootBeTcTBYIOmMMIT MOK

2780,5-(1500-273)-[3,37-1072-10+3,98:1072-7+3,18:1072:31,96] _
(1500-273)-3,18-102

Vp =
=19,94mo1b/MONTB

[lepenuiiieM ypaBHEHHE MaTepHaIbHOTO OayliaHca IJii CrOpaHUs
CMECH TMPEJIETBHOIO COCTaBa
CioHiy +  8,50,+8,5:3,76N,+19,94N,=  10CO+7H,0+8,5:3,76N,
+19,94N,

B ucxonHol roproyeil cMecH (JieBasi 4acTh YpaBHEHUs) Ha 1 MOJb
1,2,3,4-TeTpamMeTHIOEH30/1a IPUXOUTCA N, = 8,5 MOJIb KHCIIOPO/Ia,

ny, = 8,5-3,76 Mok azora v Ny y,) 19,94 Mok drermarusaropa.

MunumanbsHas QuerMatuzupyloias KOHIEHTpalus a3oTa Oyaer

paBHa

ng 100
(pM(bK — (17)

n.+np, +nn,+ng
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B 19,94 - 100 g
Puix = 17785131964 1994 2707

3.5. KOHIIeHTpaIHIO TOpProYero B ToUke (paerMaTH3alui HaxOIsT 1Mo
dbopmye
. n;-100
Pr(9) n;+ng,+nn,+ng

(18)

- 1-100
Pr@®) T 1185+ 31,96 + 19,94

3.6. Ilo momydennbiM pacueTHbiM 3HaueHusM KIIP, M®K wu

=1,63%

KOHIICHTPAIIUU TOPIOYETro B TOUKE (prerMaTu3anuu CTpOMM I'papuUIeCcKyIo
3aBUCUMOCTh KOHIICHTPAIMOHHBIX MPEJEIOB PaCIpOCTPaHEHHUS IIJIAMEHU
OT KOHIIEHTpaIuu QierMaTu3aropa.

3.7. MuHMMaIbHOE B3PBIBOOINACHOE COJEp)KaHUE KHUCIOpoaa

(MBCK) paccuutbiBatoT 1o dopmyiie
np, 100

(p02(<b) - np+ng, +ny,+ngy (19)

_ 8,5-100
P00 T 1485 +31,96 + 19,94
3.8. TemmneparypHbie Tpelnenbl PACHPOCTPAHCHHS  IIJIAMEHU

(TIIP).

= 13,84%

TeMmreparypHbIMU TpeAeIiaMu  PACIPOCTPAHECHUST XapPAKTEPU3YIOT
MOXKAPHYIO  OMAaCHOCTh  JKUJIKHX  TOpPIOYMX  BemecTB.  HukHuii
TemnepaTypHbiii npenen pacnpoctpanenus (HTIIP) — ato Temmneparypa
KUJKOCTH, IIPU KOTOPOM KOHLIEHTpALMs HACBHIIICHHBIX I1apOB HaJ €€
noBepxHOCThIO paBHa HKIIP. AHaJIOrMYHO NTpU BEPXHEM TEMIIEPATYPHOM
npefene  pacnpoctpanenuss  miamenn  (BTIIP)  koHueHTparius
HACBIIIEHHBIX TapoB kuakoctu paBHa BKIIP. U3 storo cnemyer, uto

ecnu s roprouero BemiectBa u3BecTHbl KIIP, To mo 3aBucumocTtu
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JIABJICHUSI HACBHIIIEHHOTO Tapa OT TeMIEpaTypbl MOTYT OBITh HaWJCHBI
TEeMIIepaTypHbIE TPEJIEbI.

Temneparypubsle Tmipenensl pacnpoctpanenus mnamenu (TIIP)
ONPEJENUM IO PACUETHHIM 3HAYEHUSIM KOHIIEHTPAIIMOHHBIX IPEIEIOB.
JInst  ycTaHOBJIEHMS 3aBUCUMOCTH JIABJICHHS] TMapOB JKUJIKOCTU OT
TEeMIEPaTypbl HEOOXOAUMO UCIOIB30BaTh YpaBHEHHE AHTyaHa. 3HAUCHUS
KOHCTaHT B ypaBHEHUM AHTyaHa mnpuBeleHbl B Tabn. Il nmpumoxenus
METOANYECKUX YKa3aHUM.

HuxH1il KOHIIEHTpallMOHHBIN TIpesen pacnpoctpanenus 0,82%

OnpenensieM,  KakOMy  JIaBJICHMIO  HACBIIIEHHOTO  Mapa
COOTBETCTBYET 3HAYCHHE HMKHETO KOHIIEHTPAIIMOHHOTO TIpeiena

— ®uPo

H 100 ) (20)

rae Py - atMocdepHoe namneHue (oOiiee AaBiIeHUE MAPOBO3AYIIHOMN

CMECH).
~0,82-101,3

P =
- 100 0,83066kKIIa

Jnsa naxoxaenus 3HaueHust HTIIP (T,) mo u3BecTHOM Bennunne P,
MOKHO, BOCIIOJIb30BAThCA  yPABHEHUEM AHTYyaHa, BBIPAXKAIOIIUM

3dBUCHUMOCTD JAaBJICHHUA HACBIINICHHOI'O I1apa OT TCMIICPATYPhI JKUAKOCTH.

B
B
o A—10g10 P N C (22)

Hns 1,2,3,4-trerpameTriiOeH301a
A=6,24188

B=1693,156

C=195,234

HOI[CT&BJ'I?I?I YUCJICHHBIC 3HAYCHUS B YPABHCHHUC, ITOJIYYHUM:
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t, = 1693,156 195,234 = 72,566 ° C=345,566 K
6,24188—-log;, 0,83066

Amnanoruano HaxoauM 3HaueHue BTTIP (T,)

— (PB'PO
B 100

p, = 2211903 — 598683 «ita
100

(23)

t, = 1093156 195,234 = 114,59 °C=387,59 K
6,24188-10g;( 5,98683

3.9. Temnepartypa camoBocIUIaMEHEHHsI TCB.

Y CTaHOBJIEHO, YTO B Ipeleaax TOMOJIOTMYECKOTO psiia BEJIMYMHA
TcB saBngercss (yHKUMEW IJIMHBI YIJIEPOJHOM LEenu B ModJiekyne. Uem
JUIMHHEE [eNb, TEM HIDKE TeMIeparypa CaMOBOCIIaMEHeHus. Merton
pacuera TCB OCHOBaH Ha 3MIIUPUYECKON 3aBUCHUMOCTH TCB OT CpeaHeu
JUIMHBI YTIEPOJHON LIETIH.

Meton  mpurogeH  Juisi pacuera  IcB  anu@aTUyecKHUX
yII€BOAOPOAOB,  alu(aTHUEeCKMX  COUMPTOB M apOMATUYECKHX
YTJIEBOAOPOIOB.

3ajmaya COCTOMT B TOM, YTOOBI MO CTPYKTYpHOU Qopmyiie
XUMHUYECKOTO COCUHEHUSI HAUTH Il HETO CPEIHIO0 IJIMHY YTIEPOIHBIX
LETIEH.

Venepoonas yenv — 3TO LeNOYKa aTOMOB YIJIEpoJa OT OJHOTO
KOHILIa MOJIEKYJIBI 10 APYTOro.

Jlnuna yenu — 3T0 YUCIIO ATOMOB YTJIEPOJA B TAKOM LENH.

Temneparypy camoBocmuiamenenus Bemiects (TcB) onpenensitor mo
cpenHelr jumHe yriaepomHod menu. CTpykTypHas (opmynia BelecTBa
npuBeaeHa B Tab. VI npunoxxeHust METOJUYECKUX YKa3aHUU.

3anuceiBaeM  CTPYKTypHylo ¢dopmyny coeaunenus 1,2,3,4-

TETPaMETHIIOCH30JI K BBOAUM 0003HAYCHUS
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2 3

CH; CH;
oy
CH3—© -CH,4
)

B Monekyne XMMHUYECKOTO COEIUHEHHS] CO CIOXHOU CTPYKTYpou
ObIBaeT TPYIAHO cCpa3dy HaWTU Bce yriepoanble menu. [loatomy s
OIpEJICIICHUS YMCIIa TIeTel UCTIONB3YIoT hopmymy (24).

[Ipu ompeneneHUU JIUHBI YIIAEPOAHBIX LIE€MEH B  MOJIEKYJIE
aM(paTUIECKOT0 CIHUPTa HEOOXOJMMO YUUTHIBATh CIEIYIOIIee MpaBuiIo.
['uapokcuibHas rpymnna B YIJIEpPOJHOM IENU YBEIWYMBACT €€ JJIMHY Ha
CAUHULLY.

[Ipn ompeneneHun yuciaa LENEH W UX JIUHBI B  MOJIEKYJIE
apoOMaTUYECKOr0 COEJUHEHMS CJIelyeT HMETb B BHJY CIIEIYIOIINE
MpaBUIIA:

1. @ecHmn (OCH30JbHOE  KOJIBIO), HAXOIAIIMKUCS  BHYTPH
YIJIEPOJHOM 1ETH, CUATACTCS U KaK KOHIIEBOM.

2. Ilpu ompeneneHuy YriaepogHON IENMU aTOMBI yriepoja B
OCH30JIbHOM KOJIbII€ B pacueT HE MPUHUMAIOTCS.

3. deHust, HaXOAMUNCSA B YIIEPOTHOM IEMH, YKOPAUYMBAaeT €€ Ha
CAUHUILY.

B w™onekyne coegunenus 1,2,3,4-TeTpaMeTHIOCH301a UYETHIPE

KOHILIEBbIE MeTUIIbHBIE rpymbl —CH3 u oqna — denu, T.e. M,=5

Mp(Mp—-1)  5(5-1)
2 o2

m = 10 (24)

B 3TOM coeaMHEHHH COTJIACHO MPaBHIY KOHIIEBBIM HEOOXOAMMO
cuutath W (¢eHw1. B »ToM ciaywyae yriiepoaHble 1Henu OyayT

3aKaHYMBATbCAd HC TOJIBKO Ha MCTHJIBHBIX TI'pYyIIIax -CHg, HO W Ha
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OoenzonpbHOM Kosblie. CocrtaBuM TaOIUIly, B KOTOPYIO BHECEM

YIJICPpOAHBIC LICTIN U UX JJINHY.

Yrneponnas|1-2 |1-3 1-4 |1-® | 2-© | 3-© | 4-D | 2-4 | 3-4 | 2-3
Lenb M

Hmmaa |1 1 1 0 0 0 0 1 1 1
HCTIH

HpI/I OIIpCACIICHNN OJIMHBbI OCIIM ATOMBI YIJICPOJda, UMCIOINHUCCA B
OCH30JIbHOM KOJIbIC, B PACUCT HC IIPUHUMAIOTCA. v YIIICPOOHBIX HCHGI?I,
KOTOPBLIC UMCIOT B CBOCM COCTABC (1)CHI/IJI KaK B CCPCAUHC, TaAK U B KOHIIC
e, AJInHa OCIK Ha CAMHUIY MCHBIIC, YEM YHUCJIO aTOMOB YIJICPO/Ja.

Paccuntaem CPpCAHIOO JUIMHY YITICPOJHBIX ueneﬁ

| 6140
P 10

= 0,6

[To tabmn. IX npuiokeHus: K METOJUYECKUM yKa3zaHusM HaigeMm T,
apoOMaTHYECKOTO COCIMHEHUS] C COOTBETCTBYIONIECH MHOW nenu T, =
723K =450 C.

3.10. MakcumanbHOE naBieHME B3phIBAPLSY paccumMThIBaeM 110

dbopmylie, B KOTOpPOM HCHOJB3YIOT IIOJYyYCHHOE paHee 3HAYCHHE

TEMIIEPATYpPhI B3pbIBa

Tgap'n
max __ . B3p Or
B3p P0 To Nc (25)

rae Py, To 1 n. - naBneHue, TeMneparypa U KOJIUYECTBO MOJIEH TOPIHOYEH
cMecH 10 B3pbIBa; Tyy, M Ny - TEMIEpaTypa B3phIBA U KOJIMYECTBO MOJIEH
npoaykToB TopeHus. CuuTaem, 4YTO HCXOAHAs CMECh JO B3pbIBa
HaXOoaMIach Mpu HopMaabHbIX yeaoBusx (To =273 K, Po = 101,3 kITa).
3anuiieM ypaBHEHHWE MaTepHalbHOrO OanaHca Mpolecca TOpeHHs

1,2,3,4-TeTpameTunOeH30/1a B BO3IyXE

CioHis + 13,50, +13,5-3,76N, = 10CO, +7H,0 +13,5-3,76 N,
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[Io ypaBHEHMIO ONpeAEaUM KOJIMYECTBO MOJIEM Ia30BOU CMECH JI0
B3pbIBA N ¥ TIOCJIE B3PbIBA Ny,
N, = N + Ng, + Ny, (26)
n.=1+4+13,5+13,5-3,76 = 65,26 moip
Ny = Nco, + Ny,0 + Ny, (27)
n,, =10+ 7+ 13,5 3,76 = 67,76 monb

HOI[CTEIBJI?[?I 3HA4YCHUS BCIIMYMUH, ITOJTyIYUM

2995,95-67,76

max __ .
Peap = 1013 273-65,26

= 1154,27lla

M30b1TOUHOE TaBJICHUE B3pPhIBA
APys, = PB?SX — P (28)
AP, = 1154,27 — 101,3 = 1052,97 xIla
3.11. TpoTHIOBBIM SKBUBAJICHT BEIIECTBA Nryr ONPEICISIOT I10

bopmye
Qn
QTHT

NTHT = (29)

Jlis  OIEHKM  MOIUIHOCTHM  B3pbhIBAa  HCIOJNB3YeTCS  MOHSITHE
TPOTUIIOBOTO JKBHBaJICHTA. M3BECTHO, UTO TpHU B3phIBE | KIr TpOTHIIA
(rpunuTpoTonyona - THT) Beigensiercsa sueprus, paBHas Qryr = 4,1940
kJ[x/kr. cxons m3 3TOro, MOUTHOCTh JHOOOTO B3phIBA MOKHO YCJIOBHO
XapaKTepu30BaTh KOJUYECTBOM TPOTHJIA, KOTOPOE MOXKET MPOU3BECTH BO
B3pBIBE BBIJIEIICHNE TAKOTO K€ KOJIMYECTBA SHEPTUU.

Q, = 5622,5 kJIx/Monb. YuurtbeiBas, yro macca 1 momns 1,2,3,4-

TeTpaMeTHIIOeH301a paBHa 134,24+ 10 kr/moib,

56225 1n3
Qu = TPaza10 = 41,88 - 103 xJx/kr
41,88-103

NTHT = 419-10° = 9,96
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CpaBHeHHe NOJTyYeHHBIX PACYEeTHBIX 3HAYEeHH I CO
CIIPABOYHBIMH JAHHBIMH

Bce paccuntanHble mapaMeTpbl TOPEHHUS U B3pbIBa BEMIECTBA 4 3aHOCUM B

Tabauiry 1

Tabmuia 1-PacueTHple 3HaUEHUS MTapaMETPOB TOPECHUS U B3PhIBA
BelecTsa A

<

SEPN SN :

R | & ék‘ 8 g g - Sa | E o &
as |§EE| 2F = 2 | wdf | BE o
5 = |Q & & S L P S o SRS Q =)
SElgog| 5 S |® | 52 |52 |:283
S5 | RFS| ETF | A 4 O Al E 3 = 2 520
So|l< ~|3Za |2 = /m = z = £o | 2&E
= 2 = 8 | £ = = = =8 | X8 |=%3
3naue | 2459,5 | 2995, | 0,82% | 32,48% | 13,84% | 345,566 723o K ]1154,27 9,96
HHE 96 K 95K |591 387,59 450 C. | «lIla
napa 20
MeTpa

B cnpaBounoii nutepatype u B MHTepHere mns BemiectBa A
HaxOJUM M3BECTHBIE TMOKAa3aTEIM MOKAPHOM OMACHOCTH BELIECTBA H

TaK)K€ COCTaBJIsIEM TaOJIUIly CIIPABOYHBIX 3HAYECHH.

Tabnuua 2-CripaBo4HbI€ 3HaYEHUS MTOKa3aTeNel MOKapHON OMACHOCTH

BellecTBa A

Ilokazarens Teen Tes MHHHUM. MBCK TEeII. TEMJ. Crop.
MOoKapHOH baerm. 00pa3oB.
OITaCHOCTH KOHII.

asora
BuHauenne |74°C  [425°C |44,8% 11,4% 06. |41,9 5608,9
IMOKAa3aTels kJx/Monb |k XK/ MO

Ha ocHOBaHuu aHain3a MapaMeTpoOB TOPEHHUS W B3pbIBa BelllecTBA A U
CpPaBHEHHMS PACUETHBIX M DKCIIEPUMEHTAIBHBIX 3HAUCHUN MOXHO CJEJIaTh

BBIBOA O HO)KElpHOfI OIIaCHOCTH BCIICCTBA M IIOIPCINHOCTH PACUCTHBIX

METOIHUK.
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4. Onpenesenne mapaMeTpoB B3pbIBa MapOBO31YLIHOM
cMeCH B MOMeIlleHUH

4.1. KonunuectBo BemiectBa A (B Kr'), KOTOPOE JOJKHO UCTIAPUTHCS B
noMmenieHuy pasmepamu  axbxh 4roObl B HeM co3janach Hanboiiee
B3pPBIBOOIIACHAs  MApOBO3MAYIIHAs  CMECh, HAxXOASAT W3  YCIOBUS
oOpa3oBaHUs B TIOMEIICHUU MTaPOBO3YIITHON CMECU CTEXHOMETPUIECKOTO
coctaBa. [l 3TOro M3 ypaBHEHUsS MaTepHaIbHOTO OajaHca TOpPEHUs
HaXOJUT CTEXMOMETPUUECKYIO KOHIIEHTPAIMIO BelecTBa A.

C10H14 + 13,502 +13,5‘3,76N2 = 10C02 +7H20 +13,53,76 Nz

Crexuomerpuueckas cmecb coaepxur 1 wMoms  1,2,3,4-
TeTpameTmwiiOen3ona, 13,5 monb kucimopoma u 13,5-3,76 mosb aszora.

KOHI_[CHTpaIII/ISI roprodcro B TaKOW CMEeCH

Nc4oH14°100

Perex = (30)

NcyH4TNO, TIN,

= 10 = 1,53%
Perex = 11135+135-3.76 °7°

[To paccunTaHHON KOHIICHTPALIUU BEIIECTBA U U3BECTHOMY O00BEMY

MOMEIIEHUS] HaXOJIUM 00BhEM TMapoB BeIIeCTBa A .

Viom" @crex
B _Ba_ _LOM FCTOX 31
rap 100 (31)
10-5-4-1,53
B—Ba_ 0o 3
Viap = oo = 3,06 M

3Has 00BbEM MMApPOB, PACCUMTHIBAET MX MAcCy, BOCIOJIb30BABIIUCH
MOHSATUEM KUJIOMOJISI BEIIECTBA.

1 monv eewecmea — KOIWYECTBO BEUIECTBA B IpaMMax, Macca
KOTOPOT'O YMCJIIEHHO paBHA MOJIEKYJISIPHOM Macce.

B cBs3u ¢ TeM, yTo Macca 1 Mo BellecTBa YUCIEHHO PaBHA €ro

MOJIEKYJISIpHOM Macce, To B | Mose 5o00ro BemiecTBa COACPKHUTCS
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OJIMHAKOBOE KOJIMYECTBO MoJeKyl. OHo coctaBisger N = 6,02'1023
MOJIeKy/Moib (ducio ABoraapo). [loaTomy B ra3000pa3HOM COCTOSIHUH
1 Moip 000TO BEIIECTBA MPH HOPMATBHBIX YCIOBHUSIX 3aHUMAET OJIMH U
TOT e 00beM, paBHbIM 22,4 1. Takum 006pa3zoM, 00beM 1 Mo 10600
raza npu To = 273 K u Py = 1,013-105 IIa cocraBnser 22,4 1/MOIb WU
22,4-10-3 m*/monb. O6beM 1 KHIOMOMS B THICSYy pa3 GOJNbLIE U PaBEH
22.4 M /KMOJTB.

OO0beM 1 MO Ta3za MOKHO ONPENETUTh U3 YPABHEHUS COCTOSIHUS

(Knaneitpona - Menieneena)

PV = =RT (32)
M

rje M - macca BemiecTBa, M - mMacca OJHOrO MOJIA BEUIECTBA, %— YHCIIO0
MoJieli BemrectBa, R - yHuBepcanbHas rasoBas moctosHHas (R = 8,31
JIx/(monb-K).

Jns 1 mons BemectBa (M/M = 1) o0beM raza nmpu HOpMaJbHBIX

YCIOBHAX COCTABUT

V. = RTy _ 8.31 JIx/(monp-K)273K
L p, 0,013-105

e Jox=H'Mm, [Ta= H/m*

= 22,4103 M3 /monn

m

Vnap0B= HM (33)
MViapos = V- m (34)
M'VnapOB
m = — e (35)
Vi
_ 134.24 - 3.06 _ 1834

4.2. TpoTumnoBbIid SKBUBaJEHT B3pbiBa (MTHT) mapora3oBou
CMECH B TMOMEIICHUU PACCUUTHIBAIOT, NMPUHHUMAs, YTO TEIUIOTa B3pPbIBA

NPUOIM3UTENIBHO paBHA HUBIIECH TEIUIOTE CrOpaHMsl BEIIECTBA, a JOJIA
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MOTEHIUAIBHOW HSHEPruM Mepelie/iliel B KUHETHUYECKYI0 DSHEPTUI0
B3pbIBa (Y) MpHU B3pbIBE MAPOBO3AYIIHON CMECH B TOMEIICHUH paBHa 1.

Qgsp'm-y
Mpyp = ——— (36)

QrHT

_ 41,88-10°- 18,341
THT = 4,19 - 103

4.3. Pasmep Oesomacuoit 30HBI (Kge;) MO JeHCTBUIO JaBieHUS

= 183,3 kr TpoTuia

BO3JIYIIIHON yIapHOI BOJIHBI HAXOAAT MO (hopmyJie
Rees = 15 - Y/ My (37)
Ree, = 15-3/183,3 = 85,215 M

4.4. Jlns onpeseneHns KonuyecTsa Juokcuaa yriaepoga (Mg, B
KT'), HEOOXOIMMOTO I MPEJOTBPAILEHUS B3pbIBA B TOMEIICHUH, HAXOISAT
€ro MUHUMAJIbHYIO (hJIErMaTU3UPYIONIYI0 KOHIICHTPAIUIO, a 3aTEM €ro
00BEM U Maccy.

Jlns pacyeta MUHUMAJIbHON (hIErMaTU3UPYIOIIEH KOHILIEHTpAlUU
(M®K) numokcuaa yriaepoja B MapOBO3MYIIHOW CMECH HCIHOJb3YIOT
ypaBHEHUE TEIUIOBOro OajaHca U MOHSATHE NpelesbHON aanadbaTuyecKkon
TEMIIEPATYPBI TOPEHUS.

MOK Haiinem w#3 yclIOBUA MpeaeiabHOM  aanadaTUYecKon
TEMIIEPATYPbl TOPEHHSI CTEXMOMETPUYECKOW METAHOBO3AYLIHOM CMECH,
roe T, = 1500 K:

V., = Qu—(Tr—To) X CpiViri
b (Tr_TO)'cpq)

(38)

II€ Cpy - CpEIHEE 3HAYEHUE TEIUIOEMKOCTH (hIerMaTu3aTopa IpH
MOCTOSTHHOM JIaBJICHUM JIJI TeMIepaTypHoro uatepnaia 2/7/3-1500 K.

[TockonbKy TIpH 3THUX YCIOBHUSX CTOpPaHHE HIET B OCHOBHOM C
obopazoBanuem CO, ompenenum HU3IIYIO Teioty cropanus 1,2,3,4-
TeTpaMeTUIOCH30J1a IS TAKOTO CITydasl.

3anuueM XuMHYECKOEe YPAaBHEHUE TOPEHHUS

31



CyoH4 + 8,50, = 10CO +7H,0
Husmas tenora cropanusi MeTaHa B 3TOM cllydae 1o 3aKoHy ['ecca
Qu = AH/(‘)CO "Ngo + AH?CHZO "Ny,0 — AH?CwHH "Ne oy (39)
[ToncraBnsist 3HaueHUsl TEIJIOT OOpa30BaHMs, B3ATHIX U3 Tadm. |l
IPUIIOKEHUS, TIOTYYUM
Q, =112,7-10+242,2-7-41,9 - 1 = 2780,5 x/[x/mMonb
Teneps cocTaBUM YypaBHEHHE MaTepuaibHOro OajaHca mpouecca

IroOpCHUA MCTaHa, BKIIIOYKWB B HCT'O U (bHeFMaTI/I:;aTOP C02
C1oH14 + 8,50, +8,5-3,76N, +n¢,C02 =10CO +7H,0 +8,5-3,76N, +n¢C02
rj1e Ny - YMCI0 MOJIeH (IerMaru3aropa.

YpaBHEHHE I TaHHOTO CiIy4asl IPUMET BU:

Vq) _ Qu—(T:—To)[cpco Vco+Ceprzo Vizo +CpN2'V182] (40)

(Tr=To) cpcoz

W3 nmpaBoii yacTu ypaBHEHUs MaTepUaIbHOTO OajaHca BUAHO, UYTO
00BEM MPOYKTOB TOPEHUS
Vco = 10 monb/mMonb
V20 = 7 MOJIB/MOJB
VY,=31,96 MoMIB/MOIE
[ToncraBnsas 3nadenus O, T, = 1500 K, Cp,j; noJydyum, 4TO

o0beM QuiermaTuzatopa, coorBeTcTBYOMMNI MOK

V. = 2780,5—(1500-273)[3,37:1072:10+3,98:1072-7+3,18-1072:31,96 | _
¢~ (1500-273)-5,08-10~2 B

=pb12,48M016/MOIIL
[lepenuiiieM ypaBHEHHE MaTepUAILHOTO OanaHca IJig CropaHus
CMECH TIPEeJIeIbBHOTO COCTaBa
C1oHy4 + 8,50, +8,5-3,76N, +12,48CO, = 10CO +7H,0 +8,5-3,76N, +12,48CO,
B ucxonHol roproyeit cMecH (JieBasi 4acTh YpaBHEHUs1) Ha 1 MOJb
1,2,3,4-TeTpameTunOeH30J1a TPUXOIUTCS Noz = 8,5 MOJIb KUCIOpOoAa, Nya

= 8,5-3,76 Mo a30Ta U Ny(co2)=12,48 Monb aermarnzaropa.
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MunumanbHas — QruerMaTu3upyromas KOHIGHTpAlUs JUOKCHAA

yriepoaa 6y,Z[CT paBHa
ng 100

= (41)

n.+ngp2+np2 +n¢)

12,48 - 100

(PMcpK

(PM(bK

— = 2 14‘0
1+85+3196+ 12,48 3,14%

[To paccuuTaHHON KOHIIEHTPALIMH BEUIECTBA U U3BECTHOMY 00BEMY

MOMEIIEHUSI HaX0AUM 00BbeM JHOKCH/IA YTIIEpO/Ia.

Vco,=

3Has 00beM, paccunThiBaeT Maccy CO,

m

Veo,=

_ 10-5423,14
100

Viom Pugpx
100

= 46,28 M3

_ M-Vcoo

Vi

_ 44,01-46,28

22,4

= 90,93 kr

(42)

(43)

4.5. Pe3ymbTaThl pacyeToB, BBIMOJHEHHBIX MO myHKTam 3.1-3.4,

odopmiIsieM B BUJIC TaOJIUIIBI

[Tapamerpbl  B3ppIBa MAPOBO3AYIIHOM CMECH BELIECTBA B
NOMEIIeHUH 00beM V
PacuetHbie HaunGonpmas KonunuectBo | Tporunbusiii | be3omacnoe | KommuectBo
napameTpsl | B3pBIBOOIACHAs BEIIECTBA, 9KBUBAJIEGHT | PAaccTOSHHE | HEOO0XOIMMO
KOHIEHTPAIUS cozjaroliee B3pbIBa, no aeiicteuio | ro CO, ans
BeIlecTBa A B Haubosee Moyt BO3JYIIHON | HpEeR0TBpAIll
MapOBO3AYLIHOHN |B3pPBIBOOIIACHYIO yAapHOi €HHS B3pbIBA
CMECH, oy |T1APOBO3IYLIHYIO BOJIHBI Mcoz, KT
%(00.) CMECh B Rges .M
MOMEIICHUH
m, Kr
YuciieHHbIE 1,53 18,34 183,3 85,215 90,93
3HAYCHUS
napameTpoB

33




bubauorpadguvecknii cnucok

1. berumeB W.P. KypcoBas pabora mo mgucuumiuae «Teopus
TOPEHUS U B3pbIBa» (METOAMYECKUE YKA3aHUS MO BBIOJIHEHUIO KypPCOBOM
paboter mia ciaymarenedt U3J10): YuebHo-MeToqudeckoit mocooue.- M.:
Axanemus I'TIC MYC Poccun, 2010.-60c.

2. Aanpoco A.C., berumes U.P., Canees E.I1. Teopust ropenus u
B3phIBa: YueOHoe nmocooue. - M.: Axkanemus I'TIC MUC Poccun, 2007. -
240 c.

3. AagpocoB A.C., CaneeB E.Il. Ilpumepsr u 3amaum mo Kypcy
«Teopus ropenus u B3pbIBa»: YdebHoe mocodue. - M.: Axkanemus ['TIC
MUYC Poccun, 2008. - 80 c.

4. bapatoB A.H., Kopombuenko A.f., KpaBuyk ['.H wunp.
[ToxkapoB3pbIBOONIACHOCTh BEIIECTB M MATEpPHATIOB W CPEACTBA UX
tymenusa.CrnpaBoyn. 1U3na. B 2-x kaurax, 1990. - M.: Xumus. - 384 c.

5. Koponbuenko A.S.  [loxkapoB3pbIBOOMACHOCTh BEIIECTB U
MaTEepUaJIOB MCPEACTBA MX TylmleHUsA. CopaBOYHUK B 2-X 4dacTsax. - M.:
Acc. «IToxnayka»,2000. - 709 c.

6. Kykun ILIL, EmMenssanoB C.I'., Teopuss ropeHuss u B3phIBa.:
Y4ebnoe mocobue mns O6akanaBpoB.- M.: MzmarensctBo FOpaiit, 2013.-
435c.

7. TEOPUA TOPEHUA U B3PBIBA: yuebHoe mnocobue K
paKkTUYECKUM padoTaM Mo AucuuiuiuHe «Teopusi TOpeHus U B3PbIBA»
Juisi ctyfeHToB HampaBienus OakanaBpuarta 20.03.01 — «TexHocdepnas
oe3onmacuocte» / B. f. Iloramos, II. M. Anoxmn, B. B. IloramoB. —

ExarepunOypr: Uzn-so YITVY, 2019. — 64 c.

34


http://www.labirint.ru/authors/47776/
http://www.labirint.ru/authors/50052/

INPUJIOKEHHUE

Taomuma |

ATOMHBIE MaCChI HCKOTOPBIX 3JICMCHTOB

Haspanne | Xumuueckuil 3HaK IlopsiAKOBBEIN HOMED AToMHas Macca
Aszor N 7 14,00
Bonopon H 1 1,01
Kucnopon O 8 16,00
Cepa S 16 32,06
VYriepon C 6 12,01
Tabmuna |l

OcHOBHBIC (1)H31/I‘-I€CKI/I€ KOHCTAaHTBI HCKOTOPLIX I'a30B

Haspanue umu  |M, kr/kmons|  p, KO/MS T, K T, K AH?,
XUMUYECKas kJ[x/MoITh
dbopmyna

Bozmyx 28,98 1,293 60 81 0
CO 28,01 1,250 68 81 112,7
CO, 44,01 1,977 216,4 194,5 396,9

CH, 16,04 0,717 90,5 112,4 75
C,Hg 30,06 1,357 90,5 184,4 88,4
C3Hg 44,10 2,019 85,6 230,9 109,4

H, 2,02 0,090 13,8 20,3 0
H,O(map) 18,02 0,768 273 373,0 2422

\P) 28,01 1,251 63 77,2 0

0O, 32,00 1,429 54,6 90,1 0

IIpumeuanue. M - MonekynsipHas Macca rasa; p - INIOTHOCTb IIPU HOPMAJIbHBIX
yenoBusAX; Tuy U Tyun - TEMIepaTypsl IUIaBJIE€HUS U KUNeHUs npu gasneHun 101,325

klIa; AH?, - TEII0Ta 00pa30BaHMUS.

Tabomuua 11

Terora oOpa3oBaHus BEIIECTB, TEMIIEPATypa KUIICHUS U 3HAYCHUS

koapdunrentoB A, B, C B ypaBuenun Anryana IgP = A — % ,rne P
Bklla,ats °C
No BemectBo Te%HOTa Temmeparypa KoadpdurmenTsr
3(?351?;1;[ KUIICHUS, ypaBHEHHsT AHTyaHa
AHj °C
k/JIx/MoITb
A B C
1 |amunGenzon 34,4 202,0 6,68328 | 2069,486 | 210,431
2 |TpeT-aMUIIOBBIN CIIHPT 330,0 102,3 6,44711 | 1252,216 | 180,301
3 |rtper-GyTHnGen3on 22,68 168,0 6,68934 | 1911,894 | 239,664
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4 |2,2-mumeTnnOyraH 177,8 49,7 5,93476 | 1127,187 2289
5 |2,4-numeTunrexcad 2194 109,4 597799 | 1287,876 | 214,79
6 |3,3- iuMeTmirenTan 241,6 137,0 6,21073 | 1509,585 | 221,989
7 |2,6-mumerun-4-rentanon | 412,1 176,5 5,66299 | 1144,81 135,0
8 |4,5-numeTniokTan 253,4 162,1 6,31873 | 1645,436 | 219,378
9 |2,2-muMeTHIIIIEHTaH 206,1 79,2 5,93972 | 1190,033 | 223,303
10 |2,4-mumermin-3-nedranon| 370,5 138,7 5,61923 1029,6 146,1
11 |2,4-numeTnn-3- 235,0 136,7 6,16233 | 1490,02 | 221,908
STUIIIIEHTAH
12 |1,4-mus>Trnodens3on 22,2 183,8 6,41434 | 1820,632 | 230,413
13 |3, 5-mudTHnTonyon 56,0 201 ,0 6,50299 | 1926,654 | 229,367
14 |BTOP-M30aMIIIOBBII 314,2 112,0 6,9421 1090,9 157,2
CIHPT
15 |u300yTHIIOBEIN cIPT 283,2 107,8 7,83005 | 2058,392 | 245,642
16 |[M30TeKCUIIOBBIN CIHPT 325,7 151,6 7,05114 | 1273,35 153,56
17 |4-w3onmponmirentan 251,1 158,0 6,31693 | 1628,498 | 219,75
18 |m-kcumon 24,4 138,3 6,25485 | 1537,082 | 223,608
19 |2-metun- 1-GyraHon 305,8 128,0 6,29693 | 1258,332 | 109,165
20 |3-MeTmirekcan 1949 92,0 5,99812 | 1236,026 | 219,545
21 |2-mernirenrtan 215,5 117,6 6,0423 | 1337,468 | 213,693
22 |4-meTHiIoKTaH 233,3 142,4 6,27293 | 1553,088 | 221,45
23 |3-mermnmenran 171,6 63,3 5,97380 | 1152,368 | 227,129
24 |4-meTnn-2-eHTaHoII 344.,2 133,0 7,59199 | 2174,869 | 257,78
25 |3-MeTmin-4-3THirexkcan 229,9 140,6 6,21413 | 1524,093 | 221,543
26 |2-MeTwin-3-3TUIIIEHTaH 211,2 115,6 5,98851 | 1318,120 | 215,306
27 |4-metni-2- 385,0 177,3 5,70756 | 1134,599 | 129,195
STHJIIIEHTAHOJI
28 |menraMeTHIOEH301T 73,5 232,0 6,68333 | 2069,486 | 210,431
29 |mpormmiOeH301 7,9 159,0 6,29713 | 1627,827 | 220,499
30 (1,2,3,4- 41,9 204,5 6,24188 | 1693,156 | 195,234
TETPaMETUII0EH30
Tabmuna IV
DHTanenus (TEIIoCcoAep)KaHne) Ta30B MPH MOCTOSHHOM JIaBIICHUN
Temnepary H,K/]x/monb
pa, T,°C 0 N Bosayx | CO Ho SO
0 0 0 0 0 0 0
100 3,0 2,9 2,9 3,8 3,3 41
200 6,0 5,8 5,8 8,0 6,8 8,5
300 9,1 8,8 8,9 12,5 10,4 13,2
400 12,4 11,8 11,9 17,3 14,0 18,2
500 15,7 14,9 15,1 22,3 17,8 23,3
600 19,1 18,1 18,3 27,5 21,7 28,5
700 22,5 21,3 215 32,8 25,8 33,9
800 26,0 24,6 24.8 38,2 29,9 39,3
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900 29,6 28,0 28,2 43,8 34,2 448
1000 33,1 31,3 31,6 49,4 38,6 50,3
1100 36,8 34,8 35,1 55,1 43,2 55,9
1200 40,4 38,2 38,6 60,9 47,8 61,5
1300 44,0 41,7 42,1 66,8 52,6 67,2
1400 47,7 45,3 45,6 72,7 57,4 72,3
1500 51,5 48,8 49,2 78,6 62,3 78,4
1600 55,2 52,4 52,8 84,6 67,3 84,1
1700 59,0 55,9 56,4 90,5 72,4 89,8
1800 62,8 59,5 60,0 96,6 77,6 95,6
1900 66,6 63,1 63,6 102,6 82,8 101,2
2000 70,4 66,8 67,3 108,6 88,1 107,1
2100 74,2 70,4 71,0 114,7 93,4 112,7
2200 78,1 74,1 74,7 120,8 98,8 118,5
2300 82,0 77,8 78,4 126,9 104,2 1242
2400 85,9 81,5 82,1 133,0 109,6 130,0
2500 89,9 85,1 85,9 139,1 1151 135,8
2600 94,0 89,0 89,3 145,3 1194 1415
2700 97,9 92,6 93,1 1515 1248 1473
2800 101,8 96,4 96,8 157,6 130,3 153,0
2900 105,1 100,5 100,5 163,8 135,8 158,8
3000 110,1 103,8 104,2 169.9 141,2 164,7
Tabmauma V
BHyTpeHHs1s1 3HEprUs ra3on
Temnepa U, xJI>x/mMomb Temmepa
Typa, Typa,
T?’I()) C 0, N, Boznyx CO, H,O SO, ;Ip oC
0 0 0 0 0 0 0 0
100 2,2 2,1 2,1 2,9 2,5 3,3 100
200 4,1 4,1 4,1 6,3 51 6,8 200
300 6,6 6,3 6,4 10,0 7 10,7 300
400 91 8,5 8,6 14,6 10,7 14,9 400
500 115 10,7 10,9 18,1 13,6 19,1 500
600 141 13,1 13,3 22,5 16,7 23,5 600
700 16,7 15,5 15,7 27,0 20 28,1 700
800 194 18 18,1 31,6 23,3 32,7 800
900 22,1 20,5 20,7 36,3 21,7 37,3 900
1000 24,8 23 23,3 41,1 30,3 42 1000
1100 21,7 25,7 26,0 46,0 34,1 46,8 1100
1200 30,4 28,2 28,6 50,9 37,8 51,5 1200
1300 33,2 30,9 31,3 56 41,8 56,4 1300
1400 35,1 33,7 34,0 61,1 45,8 61,2 1400
1500 39,0 36,3 36,7 66,1 49,8 65,9 1500
1600 419 39,1 39,5 71,3 54,0 70,8 1600
1700 449 41,8 42,3 76,4 58,3 75,7 1700
1800 47,8 445 45,0 81,6 62,6 80,6 1800
1900 50,8 47,3 47,8 86,8 67,0 85,4 190
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2000 53,8 50,2 50,7 92,0 71,5 90,5 2000
2100 56,7 52,9 53,5 97,2 75,9 95,2 2100
2200 59,8 55,8 56,4 102,5 80,5 100,2 2200
2300 62,9 58,7 59,3 107,8 85,1 105,1 2300
2400 65,9 61,6 62,2 113,0 89,7 110,0 2400
2500 69,1 64,3 65,1 118,3 94,3 115 2500
2600 72,4 67,4 67,7 123,7 97,8 120,0 260
2700 75,5 70,2 70,7 128,9 102,4 1249 2700
2800 78,5 73,1 73,5 134,2 107,0 130,0 2800
2900 81,0 76,4 76,9 139,7 111,7 134,7 2900
3000 85,2 78,9 79,3 145,0 116,3 139,8 3000
Tab6mauma VI
XHUMHUYECKUE U CTPYKTYpPHBIE (DOPMYJIbI BEIIECTB
Ne Berectso Xum. pop- CrpykrypHas Gopmyna
n/ MyJa
0l
1 |amMunGen3on C11H1s
CH;— CH—CH— CHh — (B, —(O)
2 |tper-amunoBslii coupt (2- | CsHy0 OH
METHII-2-0yTaHO) |
CH; —C —CH: — CH;
|
CH;
3 |TpeT-OyTunbenson Cio Hia CH;
(2-metmn-2- I _
¢enmnponan) @> N "|: — (i
CH;
4 |2,2-numeTnnoyTan CHu Cle-
CH; —E'l — CH» CH;
CH;
5 |2,4-quMmeTnirexkcad C.Hy CH; —CH — CH, —CH— CH, — CH;
| |
CH; CH,
6 |3,3-auMeTHiarenTan CoHsg C‘|I{3
CH; —CH; — ﬁ: —CH,— CH, — CH; — CH;
CH;
7 |2,6-mumermin-4-renrranon | CoHy0O OIH
CHs; — CF —CH,— CH — CH:— CH — CH:
|
CH; CH;
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8 |4,5-muMeTuIOKTaH CioH22 CH;
|
CH»—CH,— CH —CH —CH»— C'|Hi
| |
CH; CH; CHs
9 |2,2-muMeTuIIeHTaH CHis CH;
|
CH;—C —CH; — CH — CH;
|
CH;
10 |2,4-numerun-3-nenranon | C;H60 OH
|
CH:—CH—CH — CH —CH;
|
CHs CH;
11 |2,4-numetni-3- C.H, ottt
STUIIIICHTAH CH: —C F C |H C 1|_I CH;
CHs CH> CH;
|
CHs
12 |1,4-mu>THnbens3on CioHyus . .
CH; —CH, —@ — CH, — CHs
13 |3,5-ausTHnTonyon Ci1 His Y, CH>— CH;,
e — (D)
N CH,— CH;
14 |BTOp-m3oammiioBblil cnupt | CsHq,0 OH CH;
(3-meTm-2-0yTanomn) | |
CHi—CH— CH — CH;
15 |u300ytunoBenii cnupt (2- | CsH100 CH;
MeTUJI-1-TIpornaHoi) |
OH —CcH,~ CH — CH;
16 |u3orekcunoBbiit ciiupt (4- | CgH14O CH;
MeTHII-1-1eHTanomn) |
OH —CH;— CH; —CH, —CH — CH;s
17 |4-w3omponmirentan CioH2 CH; _CTI_ CH;
CH;:—CH: — CH,— CH— CHy— CH,— CH;
18 |m-xcmon CgHio :
(1,4-mumeTnn6en30m) CH; — @ — CH;
19 |2-merun- 1-6yranon CsHy,0 CH;
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20 |3-MeTmiarexcan C7H46 CH;
(u3orenTan) |
CH;—CH,— CH — CH,— CH,—CH;
21 |2-meTtmiarenTaH C.Hy, CH;
(M300KTaH) |
CH; —CH — CHy CH;— CH>— CH, — CH;
22 |4-metunoktan CoHao
CH;
|
('|H2 TCH,” CH— CH,— CH, — CH;
|
CH;s CH;
23 |3-metunnenran (2- CH.. CH;
ATUIOYTaH) |
CH;— CH— CH —CH; — CHs
24 |4-MeTni-2-11eHTaHoII CeH140 OH CH:
(METHIIaMHIIOBBIN
CIUPT) | |
CH:— CH —CH, —CH — CH;s
25 |3-meTmi-4-3THIITeKCaH CoHyo C'|H3
CH;—CH,— CH —CH— CH»— CHs
|
CH,— CH;
26 |2-meTnn-3-3THIITIEHTaH CgH1s CH;
|
CH;:— CH —CH —CH,” CHs
|
CH> — CH;
27 |4-merun-2- CgH.sO CH, — CH;
STHJIIEHTAHO |
(2-aTHM30reKcano) OH—CH,— CH — CHy — CIH_ CHs
CH:
28 |meHTaMeTHIOEH30IT C..Hs CH; (CH:
|
cH; — {2 ) — CH:
|
CH;
29 |mponuaOeH301 CoHyp
(pennnmpornan)
CH;— CH — CH, — (O
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1,2,3,4-
TETPaMETUIOCH30T

CioHia

CH; CH;

cr— ()~ cx
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TeMHepaTypa CaMOBOCINIAMCHCHHUA HCKOTOPBIX IIPCACIbHBIX

Taomumna VII

YIJICBOAOPOAOB B 3aBUCHUMOCTU OT cpe,uHeﬁ JJINHBI yrnepoI[Hoﬁ oI

lep Tes, K lep Tes, K lep Tes, K lep Te, K
3,0 743 6,0 507 9,0 482 12,0 477
31 738 6,1 505 91 481 12,1 477
3,2 733 6,2 504 9,2 481 12,2 477
3,3 728 6,3 503 9,3 481 12,3 477
3,4 723 6,4 502 9,4 480 12,4 477
3,5 717 6,5 501 9,5 480 12,5 477
3,6 712 6,6 500 9.6 480 12,6 477
3,7 706 6,7 499 9,7 480 12,7 477
3,8 699 6,8 498 9,8 479 12,8 477
39 693 6.9 497 9,9 479 12,9 477
4,0 686 7.0 496 10,0 479 13,0 477
4,1 680 7,1 495 10,1 479 13.1 477
4,2 673 7,2 494 10,2 479 13,2 477
4,3 665 7,3 494 10,3 479 13,3 477
44 654 74 493 10,4 478 13,4 477
45 643 7,5 492 10,5 478 13,5 476
4,6 631 7,6 491 10,6 478 13,6 476
4,7 617 7,7 490 10,7 478 13,7 476
4.8 601 78 489 10,8 478 13,8 476
49 581 7,9 489 10,9 478 13,9 476
5,0 560 8,0 488 11,0 478 14,0 476
51 547 8,1 487 111 478 14,1 476
52 535 8,2 486 11,2 478 14,2 476
53 528 8,3 486 11,3 478 14,3 476
54 522 8,4 485 11,4 478 14,4 476
9.9 017 8,5 484 11,5 478 14,5 476
5,6 513 8,6 484 11,6 477 14,6 476
5,7 511 8,7 483 11,7 477 14,7 476
58 509 8,8 483 11,8 477 14,8 476
59 508 8,9 482 11,9 477 14,9 476
- - - - - - 15,0 475
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TemnepaTypa caMOBOCIIAMEHEHHSI HEKOTOPBIX MPEIEIbHBIX

Taomuna VIII

OIHOATOMHBIX CIIMPTOB B 3aBUCHUMOCTH OT CpCI[HGﬁ JJIMHBI er'ICpOI[HOfI

emnu
ly | T K| lo | TwK| lo | ToK| lo | ToK
2,0 737 4.4 610 6,8 545 9,2 518
2,1 736 4.5 606 6,9 543 9,3 517
2,2 734 4.6 602 7,0 542 9,4 516
2,3 732 4,7 599 7,1 540 9,5 516
2,4 730 4.8 595 7,2 539 9,6 515
2,5 728 49 592 7,3 537 9,7 514
2,6 725 5,0 588 7.4 536 9,8 513
2,7 721 51 585 7,5 535 9,9 513
2,8 716 5,2 582 7,6 534 10,0 512
29 711 5,3 579 17,7 533 10,5 509
3,0 706 54 577 7,8 531 11,0 507
3,1 696 55 574 79 530 11,5 506
3,2 693 5,6 572 8,0 529 12,0 505
3,3 636 5,7 569 8,1 528 12,5 505
3,4 678 5,8 567 8,2 527 13,0 504
35 669 5,9 564 8,3 526 13,5 504
3,6 658 6,0 562 8,4 525 14,0 503
3,7 649 6,1 560 8,5 524 145 503
3,8 642 6,2 557 8,6 523 15,0 502
3,9 634 6,3 555 8,7 522 15,5 502
40 628 6,4 553 8,8 521 16,0 501
4.1 623 6,5 551 8,9 520 16,5 501
4.2 619 6,6 549 9,0 519 17,0 500
43 614 6,7 547 9,1 519 175 500
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Taomuma [X

Temneparypa caMOBOCILIAMEHEHHUSI HEKOTOPBIX apOMAaTHIECKUX
YII€BOAOPOIOB B 3aBUCHUMOCTH OT CPEAHEN IIMHBI YTIIEPOIHON

Henu
lep lep T., K lep T., K
T, K

-2 843 - - - -
-1,9 842 0,1 810 2,1 702
-1,8 841 0,2 794 2,2 701
-1,7 840 0,3 774 2,3 701
-1,6 840 0,4 753 2,4 700
-1,5 839 0,5 733 2,5 700
-1,4 838 0,6 723 2,6 699
-1,3 837 0,7 718 2,7 699
-1,2 837 0,8 715 2,8 698
-1,1 836 0,9 713 2,9 698
-1 835 1 712 3 697
-0,9 835 11 711 3,1 697
-0,8 834 1,2 710 3,2 697
-0,7 833 1,3 709 3,3 697
-0,6 832 1,4 708 3.4 696
-0,5 831 1,5 707 3,5 696
-0,4 830 1,6 706 3,6 696
-0,3 829 1,7 705 3,7 696
-0,2 827 1,8 704 3,8 696
-0,1 824 1,9 703 3,9 696
0 819 2 703 4 695
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Ilokazarenu HO}KapHOﬁ OIIACHOCTH HCKOTOPLIX I'a30B

Taomuna X

HasBanue Tes, K KIIP, U,, M/c| MBCK | Emin, Ornerymamas |Ty, K CrexuomeTpuuec Qu,
BEIL[ECTBA 00. % npu M/Ix | KOHIIEHTpauus, Kast kJ[>xMo1B
pas0aBiie- 00. % KOHIICHTpAIUs
aun CO, N2 rOPIOYEro
AmMHak 923 15-28 0,23 16,2 680 |- -l 1777 21,9 317,2
AnetnieH 608 2-81 1,35 9 - |57 70( 2307 7,7 1260
OKHCB yriepoaa 883 12,5-74,2 | 0,42 9,8 - |53 69( 2000 28,5 283,9
Bonopon 783 4-74,2 2,67 7,9 0,017 |62 76| 2072 29,5 2422
Mertax 810 5-15 0,37 15,6 0,26 |26 39| 1927 9,5 806
DraH 745 3,22-12,45 | 0,40 13,8 0,24 (34 46 1922 5,64 1431
IMpomnan 739 2,37-9,5 0,38 14,3 0,25 |32 45| 1987 4,02 2049
byran 678 1,86-8,41 | 0,37 14,9 0,25 |29 41| 2010 3,12 2665
Drtunex 813 3,75-29,6 | 0,63 12,1 0,12 |42 52| 2067 6,5 1326
CepoBoaopoJ 519 4,3-45,5 - 8 - 62 - - 12,24 -
KoxkcoBblii ra3 913 5,6-30,8 - - - - - - - -
IIpupoausrii ras 823-1023 [ 5,1-12,1 - - - - - - - -
(CaparoBckuit)
JloMeHHBIH Ta3 - 6,5-73,9 - - - - - - - -

Ipumeuanue. CoctaB ra3oBbix cMeceii: kokcoBbiii raz CO - 6,8 %, CO, - 2,8 %, N, - 7,8 %, H; - 58 %, CH, - 22,5 %; npupoansiii raz CO - 3,3 %, CH4

-94 %, C,Hn - 2,5 %; nomennsiii raz CO - 28 %, CO2-10,5 %, N, - 58,5 %, Ho- 2,7 %, CH4- 0,3 %.
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Taomuma Xl
[Toka3zaTenu mo>xkapHOM OMACHOCTH HEKOTOPBIX TOPIOYHX KHUIKOCTCH

HazBanue Bemecrna Toen, K | Tpen, K| TIHP,K | Te, K | KIIP, 06. % | T, K Qn, Emins | Vaeer MBCK
kJDx/mMons | MJIx | cm/u | (ipu COy)
AneTon 255 268 253—278 | 738 2,2—13 2160 1668 20 14,9
Benzon 262 _ 259—286 | 807 14—71 |2375 3141 0,22 30 14,4
I'excan 250 — 247—277 | 507 1,24—75 | 2238 3864 025| — 14,6
I'munepun 98 % 411 476 455—480 | 668 2,6—11,3 — 1483 — — —
Ilenran 229 239 225—250 | 560 1,4—7,8 | 2007 — 0,22 | — 14,8
Meranon 281 286 280—312 | 737 6—34,7 — 642 — — 13,4
DrtaHoa 286 — 284—314 | 677 3,6—19 — 1242 — |12—15| 14,9
ITpomanon-1 296 302 — 644 2,1—13,5 — 1852 — — —
byranosn-1 307 314 307—341 | 618 1,7—12 — 2456 — — —
AMUITOBBIN CIIAPT 300- 316 — 321—353 | 573 1,2—(10) — 3077 — — —
Tonyon 277 — 273—303 | 763 1,3—6,7 | 2344 3741 — 20 —
JlnaTunoBslit 2dup 232 — 228—286 | 437 1,7—49 — 2514 0,2 13
YKCYCHOATHIIOBBIH d(hup 275 — 274—304 | 673 3,5—16,8 — 2075 — — —
DTHJIEHTIINKOIIb 393 — 385—397 | 663 3,8—6,4 — 1064 — — —
benusun A-76 239 — 239—269 | 573 | 0,79—5,16 | 2375 | 46928*** — — —
KepocuH TpakTOpHBIN 300 — 300—342 | 533 1,4—75 — | 41481M6090** | — — —
TpancdopmaropHoe _ _ 395—396 | 573 _ — — _ _ _
Maciio
BazenmnHoBoe macio 420 — 397—463 | 563 — — — — — —
Macao HoacoIHEYHOE 502 — 477—502 | 643 — — — — — —
Heds (TylimazuHckast) 252 — 252—298 | 593 — — — — — —
Ckunugap 307 — 305—326 | 573 0,8 — — — — —

Ilpumeuanue: * — B 3aKpbITOM TUTJIE; ** — B OTKPBITOM TUTJIE *** — B KJ[MK/KT.
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B y4yeOHOM mocoOMM paccMOTPEHBI: MPHUPOAA M MEXaHU3Mbl Pa3BUTHUSA
OMacHBIX TEXHONPUPOAHBIX MPOLECCOB, MOHATHS TeXHOochepa U TEXHOTEHE3;
IPOLIECCHl TOPHOTO TEXHOTEHE3a Ha aKTUBHOM M MACCUBHOM CTagusiX pa3pabOTKu
MECTOPOXKACHUM; poLeypa OLEHKA BO3ACHCTBUSL XO35UCTBEHHON AESATEIbHOCTU
yejgoBeka Ha okpyxkawimryio cpeay (OBOC), skonoruueckue IMOCHEACTBUS
JOJITOBPEMEHHOTO XPaHEHUSI TOPHOIIPOMBINIJICHHBIX OTXOI0B MPON3BOICTBA.

YuyebHoe mocoOue mpeaHa3HauYeHO JUIs CTYJACHTOB, OOYYalIIMXCS IO
npopuiao  «3ammra B upe3BblUAWHBIX cuTyauusx» Hampasienus 20.03.01
TexnocepHass 6e30MaCHOCTh, a TAKKE MOXKET OBITh HCIIOIH30BAHO CTYJECHTAMU
Ipyrux mnpoduied  JaHHOTO  HalpaBieHUs, a TakkKe CHEeUaIUCTaMH,
paboTaIMMMH B O0JIACTH 3aIUTHl HACEIICHUS] U TEPPUTOPHM OT YpEe3BBIUAWHBIX

CUTYAaIMil MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa.
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HPEAUCJIOBHUE

CrtyneHTaM O4YHOTO W 3a04HOro oOOy4deHus mpoduias «3amura B
ype3BbluaiiHbix cutyarnusax» HampasieHus 20.03.01 Texnochepnas 6e30macHOCTb

Ha TpETbEM KYpPCC UYHTACTCA ABYXCCMECTpOBasd JHUCHHUILJIMHA «OmnacHele
INPHUPOJAHBIC U TCXHOIIPHUPOAHLIC IIPOLCCCED), COCTOAIIAA U3 ABYX YacTeu: nepBai

yactb — OnacHble anPOOHble npoueccol, BTOpaid YaCcTb — OnacHhuele

mexHonpupooHuvie npoyeccel. B TepBON UYaCTH PaccMOTPEHbl  (PAKTOPHI
NPUPOJHBIX KartacTpod u kiaccudukanus upe3BbiyaiiHbix curyanuit (UC)
OPUPOAHOTO W TEXHOIEHHOIO XapakTepa, OXapakTepu3oBaHbl UCTOYHUKM UYC
KOCMHYECKOIO MPOUCXOXKIACHUS, OMACHBIE T€OJIOTMYECKUE, METEOPOIIOTMUYECKUE U
TUAPOJIOTHUYECKUE MTPOLECCH] U IPUPOIHBIE TTOKAPBI.

Bo BTOpo#i wacTu, MpEeACTaBICHHOW MaHHBIM YYEOHBIM TIOCOOWEM, MISThH
riaB. B mepBoii riaBe paccMOTpeHbl MOHATUS TexHocdepa u TexHOCHEpHBIE
ONACHOCTH, OXAapAKTEPU30BaHbl OCHOBHBIE MOTOKM COBPEMEHHOTO MHpA, MOJSA U
[1acIopTa ONAaCHOCTEN.

Bo BTOpOM riaBe PACCMOTPEHBI TEXHOTEHE3 KaK OCHOBHOM W
BCEOOBEMITIOIINI TEXHOIPUPOIHBIN poI1iecc MPUMEHUTEIBHO K
TOPHOJOOBIBAIONIEH MPOMBIIIIEHHOCTH — TOPHBIA TEXHOTCHE3 AaKTUBHOW W
MaCCUBHOM CTauil pa3pabOTKU MECTOPOKIACHUH.

Tperbsi T1aBa paccMaTpUBAET BOIPOCHI HAKOILUIEHHOTO 3KOJIOTHMYECKOTO
yiep6a, BOZHUKAIOIIETO B pe3yibTaTe pazMelleHus oTxooB. Ocoboe BHUMaHUE
oOparieHo ropHonpomMbinuieHHbIM oTxoaM (I'TIO), 3akoHOmaTenbHBIM aKTaMm B
cdepe obpamenus ¢ ['TIO, 3xK0I0THYIECKUM U IKOHOMHYECKUM yIiepoam.

N, HakoHeln, B 4YeTBEpPTOHM IJIaBe pPACCMOTPEHA OLIEHKAa BO3JCHCTBUA
XO35ICTBEHHON JAEATENIbHOCTH Ha OKpyxkaromyw cpeny (OBOC), npuHIMIBI
nposeneHus OBOC, ero cTpykTypa u coaepxaHue.
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IIpeaucioBue

B pesynbrare uW3ydyeHUs  KOMIUIEKCHOM JUCHMUIUIMHBL  «OmnacHble
NPUPOJHbIEe W TEXHONMPHUPOAHbIE MPOLECChD) CTYACHTHI JIOKHBI HE TOJIBKO
3HATh XapaKTEPUCTUKU OMACHBIX MPUPOAHBIX M TEXHOIPUPOIHBIX IMPOLIECCOB, UX
BO3/ICIICTBIE Ha HacelIeHHe, OOBEKThl IKOHOMUKH U OKPYXKAIOIIYI0 Cpely, HO U
YMETh OLIEHUBAaTh MAapaMETPhl MOPAKAIOIIUX (PAKTOPOB KM OYArOB IMOPAKECHHS,
IPOTHO3UPOBaTh U OILICHUBaTh OOCTAHOBKY TMpPU CTUXUUHBIX OCACTBUSX U
TEXHOTEHHBIX aBapusiX, BJAJAETh HaBbBIKAMU OpraHU3allUd M PYKOBOJCTBA
MPUHATUEM SKCTPEHHBIX MEP MO 00ECNEYEHUIO 3aIUThl HACEIEHUS U TEPPUTOPUL,
00BEKTOB PKOHOMHUKH OT ITOCIEACTBUN CTUXHUHHBIX U DKOJOTMYECKUX O€ICTBHIA,
TEXHOTEHHBIX aBapuii U KatacTpod.

Pe3ynbTaToM OCBOECHMSI KOMIUIEKCHON AMCHMIUIMHBI «OnacHble MPUPOIHBIE
U TEXHONPHUPOJHBIE TPOIECCH» SBISETCA (POPMUPOBAHWUE Y CTY/ICHTOB
CJIEAYIOIIMNX KOMITETECHIIMIA:

od0menpodeccunoHaNbHbIE

— CIIOCOOHOCTh OPUEHTUPOBATHCS] B OCHOBAX HOPMATHUBHO — ITPABOBBIX AKTaX B

obnactu obecrnieuenus 6e3onacuoctu (OIIK- 3);

npogeccuoHaIbHbIE

8 OP2aHU3AYUOHHO — YNPABIEHYECKOU 0esamelbHOCMU

—  CIIOCOOHOCTb OpPraHU30BbIBATH, IUIAHUPOBATH W peal30BaTh padoTy
UCIIOJTHUTENIEH 1O  PEeHICHHI0 MPAaKTHYEeCKHX  3aJady  oOecreueHus
0e301acHOCTH uesoBeKa U okpykaromiei cpeant (ITK—11).

YyeOHoe mnocoOMe HamMCaHO B COOTBETCTBHM C paboueld mporpamMmon
qucuuinebel 20.03.01 «OnacHble TPUPOAHBIE M TEXHONPUPOIHBIE MPOLECCHD)
npoduiis «3ammMra B 4Ype3BbIUAWHBIX cuTyanusax» Hampasienuss 20.03.01
TexHnocdepnas 6€30MaCHOCTb.

JIist HanMcanusi y4eOHOro mocoOus MCIOJIb30BaHbl aBTOPCKUE JIEKIIMOHHBIE
MaTtepuajibl 10 JaHHOW JUCHUMIUIMHE, Y4ueOHble TMOoCOOusS U  Y4YEOHUKHU:
«TexHorenHoe 3arpsisHeHUE OKpyxatoien cpeas» (bonteipoB B.b., CtopoxxeHko
JLA., bobuna T.C., 2019), «Hoxconorus» (bapeimes E.E u gnp., 2014),

«Hoxconorus» (YrmanoBa B.3., 2019), «CoBpeMennsiii Texnorenes» (Kapmosuu
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IIpeaucioBue
H. A., 2015), a Takxke MaTepuanbl HAyYHO— TEXHHUYECKHX KOH(EpEeHLUU IO

BOIIPOCAM TeXHOC(EPHON OE30MaCHOCTH.



BBEAEHUE

1. OcHOBHBbIC MOHATHUSA U ONIPeaeJTeHUs

ABapusi- paspylieHHE COOpY>KEHUH, O00OpYyIOBaHMS, TEXHUYECKUX
YCTPOMCTB, HEKOHTPOJIMUPYEMBbIA B3pbIB U (WJIM) BBIOPOC OMACHBIX BEIECTB,
cO3JIaloIIMX yrpo3y ku3Hu u 310poBbio drojen (TOCT P 12.0.006 — 2002).

ABapusi— OIAaCHOE TEXHOTE€HHOE MPOMCIIECTBUE, CO3/aI0llee Ha OOBEKTE,
ONPEICIICHHON TEPPUTOPUU WUJIM aKBATOPUU YIPO3Y JKU3HU U 30POBBIO JIIOAEH U
OPUBOMSIIEE K  pa3pylmICHUIO 37aHW, COOPYKCHHH, O0O0OpyIOBaHWUS U
TPAHCHOPTHBIX CPEJCTB, HAPYIICHHIO MPOU3BOJCTBEHHOIO WM TPAHCIIOPTHOIO
mpoliecca, a TakkKe HaHeCeHUIo yiep0a okpyskarorieit mpupoaHoii cpene (OCT P
22.0.05).

be3onmacHocts B upe3BblyaiHbix curyanusax (YC) — cocrosHue
3aIUIIEHHOCTH HaCeJICHUs, OOBEKTOB HAPOJHOTO XO3SAHUCTBA M OKPY’KAIOIIEH
pupoaHOH cpene ot onacHocTer B UC.

Be3zonacHocTs Hacenenuss B UC — cocTosiHME 3allMIIEHHOCTH KU3HU U
3I0POBBS JIFOJIEH, UX UMYIIIECTBA M CPEIbl OOMTAHHS YEIOBEKa OT OMAcCHOCTEH B
ycC.

be3onacHocTh 00bEKTAa 3aIMMTHI — COCTOSHHUE 3aIHMINEHHOCTH OOBEKTa
3alllUTHI, MPU KOTOPOM BHEIIHEE BO3JCHCTBHE HA HEro NOTOKOB BEIECTBA,
SHEpPrUuu W MHGOPMAIIMU U3 OKPYXKAIOMEH Cpefbl HE MPEBBINIAET MaKCUMAJILHO
JOTYCTUMBIX JIJIsl OOBEKTA 3HAUCHUM.

Buocdepa — camas kpynHas 3KocucTemMa 3€MIIM, OOJaCThb CHCTEMHOIO
B3aMMOJICUCTBHS KUBOTO U KOCHOTO BeIecTBa Ha muiaHere. buocdepa Britouaer
yacTh aTtMocdepbl, BCIO TuApochepy M BEPXHIO dYacTh JUTOChepsl 3emilu,

HACCJICHHBIC )KUBBIMH OpTaHU3MaMH.



Brenenne

30HBI 3KOJIOTHMYECKOro OeAcTBUS — ydacTku Ttepputopun PO, rae B
pe3ynabTaTe XO3SHUCTBEHHOW JMOO HWHOW MAESITENbHOCTH MPOM3ONLIM TIIyOOKHE
HEOOpaTUMbIE HM3MEHEHHUS NPUPOJHOM Cpeibl, TMOBJEKIINE CYIIECTBEHHOE
YXYIALIEHUE 300POBbs JIIOJAEH, HApYyIIEHUE IIPUPOJHOTO PABHOBECHS, Pa3pyLLCHUE
€CTECTBEHHBIX IKOJIOTHYECKUX CUCTEM, JIerpaialiiio Giiopsl U (hayHBI.

3ammTa OKpyxkawuel cpeabl — KOMIUIEKC HAYYHBIX U MPAKTHYECKHUX
3HAaHUM W JICWCTBHM, HANPABICHHBIX HA COXPAHECHUE KAYE€CTBEHHOTO COCTOSHHUS
IPUPOIHOMN cpenibl (Ouocdepni).

3amura oT omacHocTeil — CrnocoObl U METOAbl CHUKEHHUS YpPOBHS U
MPOAOJKUTEIBHOCTH JAEUCTBUSA OIIACHOCTEN HA YEJIOBEKA U MPUPOTY.

McTOYHUKH OMACHOCTM — 3TO KOMIOHEHTHI Ouochepbl U TexHOCPeEpHI,
KOCMHYECKOE IPOCTPAHCTBO, COLMAIBHBIE U UHBIE CUCTEMBI, OT KOTOPBIX UCXOJUT
ONacHOCTh. JlJI1 KakKJAOro MCTOYHHKA OMACHOCTH XapaKTEpPHO HAJU4YUE YPOBH,
30HBI U TPOJIOJKUTEIBHOCTH JEUCTBUS OITACHOCTH.

OnacHocTh — CHOCOOHOCTHh JKMBOW WJIM HEKUBOM MATEPUU TPUUUHSTH
yiep0, HAHOCUTbH BpPEJl CaMOil K€ MaTepuHu.

OnacHOCTh — MOTEHUHAIbHAsT BO3MOKHOCTb BO3HHUKHOBEHUS IPOLIECCOB
WIM SIBJIEHUHM, CIOCOOHBIX BBI3BATh MOPAKEHUE JIOJIEH, HAHOCUTh MaTepHaIbHBIN
yiiep0 U pa3pylmMTeIbHO BO3ACHCTBOBaTh Ha OKpyxarwinyo cpeny (mo ['OCT
P12.3.047 —98).

IIpupoanasi karacrpodga — CTUXHIIHOE OEICTBUE CO 3HAUYUTEIbHBIMU IO
MaciTabam TparuaecKuMH MOCIICICTBUSMHE, THOCIBIO JIFOICH U pa3pyIICHUSIMHU.

Ipeneabno pomycrumasi koHueHtpauusi (IIIK) — yTBepxkaeHHbIA B
3aKOHOJIATEILHOM TMOpPSJAKE CaHUTapHO-TurueHndyeckui Hopmatus. [lox IIJIK
IIOHUMAETCsl TaKas MaKCHUMAaJbHAs KOHUECHTPAUUs XUMHUYECKHX JJIEMEHTOB U UX
COEAMHEHU B OKpPYKAIOUIEH Cpene, KOTopas IpU IOBCEAHEBHOM BIIMSHUU B
T€YEHHWE JUINTEIIBHOTO BpPEMEHM HA OpraHW3M 4YeJOBEKa HE BBI3bIBACT
IaTOJIOTUYECKUX U3MEHEHUN 7M1 3a00J1eBaHUH, YCTaHaBJIMBAEMbIX
COBPEMEHHBIMU METOJIAMU HCCIEAOBAHUI, B JIFOObIE CPOKU KU3HU HACTOSIIETO U

nocieayrouero nokojgeHuit. Y posau [IJIK o1HOro u T0ro ke BelecTsa pa3inuHbl
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Beenenne
JUIS pa3HbIX OOBEKTOB BHemIHeW cpenpl. PaspabGoransr [IJAK s Bo3myxa,
MUILIEBBIX MPOIYKTOB, BOJbI (MUThEBAsl BOJIa, BOAA BOJIOEMOB, CTOYHBIE BO/IbI),
MIOYBBI.

IlpenenbHo aomycTuMasi KOHUEHTpaumusi padoyeil 30HbI —  Takas
KOHLIEHTpaIUsi BPEHOTO BEUIECTBA, KOTOpas MpHU €KEeIHEBHOW paboTe B TEUEHUE
BCEro pabouero nepuojaa He MOKET BbI3BATh 3a00JICBaHUA B IIpoIiecce padOThl WU
B OTJAJICHHBIE CPOKU KU3HU HACTOSIIETO U MOCIETYIONUX TOKOJICHUH.

Ipeneabno aonmyctumbiii BbIOpoc (IIIB) — »T0 HOpMatuB BBIOpOCA
BPEIHOTO (3arpsA3HSIONIETO) BelIecTBAa B aTMOC(hEpHBIA BO3AYyX, KOTOPBIH
YCTaHABIMBACTCA ISl CTAI[MOHAPHOTO HWCTOYHHMKA 3arpsi3HEHHS] aTMOC(EPHOTO
BO3/IyXa C YYETOM TEXHUUYECKHUX HOPMATUBOB BLIOPOCOB M (POHOBOTO 3arpsi3HEHUS
aTMOC(EpHOT0 BO3AyXa MPHU YCJIOBHH HE TMPEBBIIICHUS JaHHBIM HCTOYHUKOM
TMTHEHUYECKUX M HKOJOTMYECKUX HOPMATHBOB KauecTBa aTMOC(HEPHOr0 BO3yXa
U JPYTUX IKOJOTUYECKUX HOPMATHBOB.

Ipeneabno nomycrtumslii copoc ( IIJIC) — 3T0 macca BeniecTBa B CTOYHBIX
BOJIaX, MAKCUMaJIbHO JOMYCTHUMas K OTBEICHHUIO C YCTAHOBJICHHBIM PEXKHMOM B
JTAHHOM ITYHKTE€ BOJHOTO OOBEKTa B €IMHHILY BPEMEHHU C IEJbI0 00ECTeueHUs
HOPM KaueCTBa BOJbI B KOHTPOJILHOM IMYHKTE.

IIpeneabno gonmycrumbie ypoBuu (IIY) ¢puzuveckoro Bo3aeicTBUs Ha
OKPYZKAIONIYI0 CPeldy — YPOBHHU IIyMa, BUOpaIuii, HOHU3UPYIOUUX H3ITYUCHUH,
HAIpPSHKEHHOCTH  3JIEKTPOMArHUTHBIX MOJEH M T.M., KOTOpbIe HE JOJKHBI
OKa3bIBaTh Ha YEJOBEKA MPSIMOTO WM KOCBEHHOTO BPEIHOIO BIHSHUS MpHU
HEOIPAHUYEHHO JI0JITOM BO3ECHCTBUMU.

CruxmiiHoe OeacTBMe — O3TO  ONACHOE  MPUPOJHOE  SIBIICHUE,
XapaKkTepU3yrolIeecss BHE3AIHbIM HAPYIICHUEM KU3HEACSITEIbHOCTU HACEICHUS,
pa3pylICHUSIMU, YHUUYTOKEHMEM MaTepUajbHBIX IEHHOCTEH, TpaBMamMu W
JKEPTBAMU CPEIU JIFOIECH.

Texnocdepa — gactb 6uocheps, B KOTOPO MPUPOIHAS CpeJia TMTOTHOCTHIO

WM 9aCTUYHO IIEPCCTPOCHA YCJIOBCKOM IIPpH IMOMOIIH IIPAMOIo HJIM KOCBCHHOI'O
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Beenenne
TEXHUYECKOTO BO3ACHCTBUS C IE€IBI0 HAWOOJBIIETO0 COOTBETCTBHS CBOUM
MaTepUaJIbHBIM U TyXOBHBIM OTPEOHOCTSIM.

Texnocepnas Oe3omacHocThb — cdepa HAyYHOM U MPAKTHYECKOU
JeSTeIbHOCTH, HaNpaBlIeHHAss Ha CO3JaHue MU TMOJyIepKaHHe TEXHOC(HEpPHOro
IIPOCTPAHCTBA B KAYECTBEHHOM COCTOSIHMM, HCKIIIOYAIOIIEM €ro HEraTUBHOE
BIIMSIHUE HA YEJIOBEKA U IPUPOAY.

JKoJiorHYecKkasi karactpoga — cTuxuiiHOe O€ACTBHE, KpymHHas
MPOU3BOJICTBEHHAsT WJM TPAHCIOpPTHAs aBapus (TEXHOTeHHas KaTacTpoda),
KOTOpasi TpHUBEIa K 4YPE3BBIYAHO HEOIArONMpPUSATHBIM HW3MEHEHUSM B CpeEle
oOuTaHus ¥, KaK MPaBUIIO0, K MAaCCOBOW THOEIH >KMBBIX OPTaHU3MOB (IITHUII, PHIO,
YKUBOTHBIX U PACTEHUI) U K 3HAYUTEILHOMY HKOJOTHUYECKOMY YIIEepOy.

[lon ywep6om nNOHUMAIOTCS HETATUBHBIE TOCIEACTBUS OT OMACHBIX
INPUPOJIHBIX, TEXHONPUPOAHBIX M TEXHOTEHHBIX IMPOLECCOB, BBIPAXKECHHBIE B
bu3NYeCKUX, NEHEXKHBIX WIM JPYTUX OKBUBAJEHTHBIX eIuHULAX. WHbIMU
CIOBaMH, YIIepO — OSTO OICHEHHBIE TMOCJICACTBUS CTUXUUHBIX OCJCTBUN U
TEXHOTE€HHBIX KaTacTpod.

JKOHOMHUYECKHI ymepd — 3TO JICHEKHOE BBIPAKEHHE OTPHULIATEIIBHBIX
MOCJEACTBUM, BBI3BAHHOE pA3pYyLICHUSMU MW BBIBOAOM H3 OJKCIUTyaTalud
IPOMBIIIUICHHBIX, COIIMANbHBIX, OBITOBBIX, CEIHCKOXO3SHUCTBEHHBIX OOBEKTOB HU
Pa3IMYHOTO POJa KOMMYHHUKALIUH.

[log commajabHBIM ylepOoOM MOHUMAeTCsl THOEeNb JIOJEH, MCUXUYECKHUEe
TpaBMbl W JPyru€ HEYM0OCTBA, KOTOpPHIE BBI3BAHBI OMACHBIMH MPUPOIHBIMH,
TEXHOIPUPOJIHBIMA U TEXHOTE€HHBIMHU MPOIECCAMM.

[Ton »3KkojorMYyeckuM ymepoomM cleayeT IOHMMaTb HEraTUBHbBIC
MOCJICJICTBUSI B OKPY’KAIOIICH Cpejie, BhI3BAHHBIE CTUXUWHBIMHU OCICTBUSIMHU WU
TEXHOT€HHBIMU AaBapusIMM W OTPHULIATENIIBHO BIMAKOLIIMMHA Ha YEJIOBEKa W
OKpy»Karoiyto cpeay. CieyeT OTMETUTh, YTO BCE BUJIbI YIIEPOOB TECHO CBS3aHbI
MEXIy COOOH.

HakoruieHHbIN IKO0J0rHYecCKri ymepod — 3TO BBIPAKECHHBIN B JICHEKHOM

BBIPKEHHUH BPEJl, HAHECEHHBIN OKPYXKaIOLIEH Cpesie B pe3yIbTaTe OCYLIECTBICHUS
12



BBenenue
B MPOIUIOM XO3AMCTBEHHOW WJIM MHOW JESATEIBHOCTH, B TOM YHCIJIE B PE3YJIbTaTEe
HapYIIEHUs MPUPOIOOXPAHHOTO 3aKOHOIATENHCTBA, 4 TAKXKE YOBITKH (3aTpaThl) HA
JIUKBUJALMIO Y TPEAOTBPAIICHUE OTPHUIIATEIIBHBIX IIOCIEACTBUA HAHECEHHOTO

Bpella OKpYXKarole cpeje.

HakomuieHHbINI Bpea OKpY:KawIluel cpeae — Bpel OKPYXKAIOILIECH cpele,
BO3HUKIINKW B PE3yJIbTATE MPOLLIOM 3KOHOMHYECKOW WM WHOU JIESITEIbHOCTH,
00SI3aHHOCTH TI0 YCTPAHEHHUIO KOTOPOTO HE ObUIM BBIMOJHEHBI JIUOO BBHIMIOJHEHBI

HE B IIOJTHOM Mepe.

OO0beKT U npeaMeT TUCHUILINHBI

TexHonmpupoaHbIe NPOLECCHI  MPEACTABJAKT €000l  pe3yabTar
XO3SIMCTBEHHON [eATeJIbHOCTH YeJ0BeKa, BOOPYKEHHOI0 TEeXHUKOH WM
TeXHOJIOTUSIMH, a [OTOMY HECYT pE€ajbHYI OIACHOCTh WM MOTEHUHAJIBHYIO
BO3MOYKHOCTh  Pa3pyLIMTEIBHO BO3JECHCTBOBaTh HA OKPYKAWOIIYIO Cpexdy,
HAHOCUTbh MaTepUajbHbIN yIIEPO WK BPE/ YEIOBEKY.

TexHonpupoaHbie NPOLECCHI — 3TO

1) u3pATHE U3 HEApP IMOJIE3HBIX MCKOMAEMBbIX C IOMOULIbIO OTKPBITHIX MU
MOJI3EMHBIX TOPHBIX PabOT, CKBAXXMHHOM M0ObIYM HEe()TH U Tasza, a TaKxKe
30J10Ta, ypaHa U PEIKUX METAJJIOB MMYyTEM MTOA3EMHOIO BhIIIEIIAYNBaHNS;

2) CenbCKOXO3AWCTBEHHbIE pabOTHI, TJ€ JUId MOBBIIIEHUS YpOXKailHOCTH
IIMPOKO MPUMEHSIOT MECTULH/bl, HETaTUBHOE BO3IECHCTBHE KOTOPBIX Ha
3I0POBBE YEJIOBEKA BBIHYIWIIO IOCIEIHETO PE3KO M3MEHUTh OTHOLICHHUE K
HUM ( Jaxke nosiBuiics ciorad «llecTuuapl — TyNuK HUBUIIN3ALUN );

3) WHTEHCUBHOE TPAJOCTPOUTENBCTBO C PAa3HOOOpa3HBIMH HA3€MHBIMU U
IIOA3EMHBIMU KOMMYHHUKAIIUSIMHU, MOIIHOM TPAHCIIOPTHON Harpy3Kou;

4) pa3Ho0Opa3HbIC THAPOMEITHOPATUBHEIE PA0OTHI;

5) CTPOUTENBCTBO TMAPOTEXHUUYECKUX COOPYKEHUM;

6) JHOPOKHOE CTPOUTEILCTBO U JIPYTHE.
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Brenenne

PeanibHOCTH COBPEMEHHOM KM3HU TAKOBA, YTO CO3[IaHHAS PyKaMH YeJIOBEKA
TexHocepa, TMpU3BAHHAS MAKCUMAJIbHO 3alllUIIaTh €ro OT EeCTECTBEHHbIX
ONaCHOCTEW, B pe3yJbpTaTe cama CTaja OCHOBHBIM HCTOYHMKOM OITACHOCTEM Ha
3emue. Ilpoucxonsimpe B HEH MNpOLECCHl NPHUBOAAT HE TOJBKO K JIFOJACKUM
KEPTBAM, HO U K YHUUTOKEHUIO IPUPOJHON CpEMbl, €€ II00aTbHON Jerpagalum,
4TO B CBOIO OYEPE/b MOXKET BBI3bIBATH HEOOpPATUMbIE T€HETUUECKUE U3MEHEHUS Y
JIOJIEH.

Coznanue ®W oOObBIT pa3BuTusd TexHochephl B XX B. BO MHOTOM
CBUACTEILCTBYET O TOM, 4YTO (HOpPMHpPOBaHHE KadeCTBEHHONW TexXxHOChephl
HEBO3MOXKHO 0€3 3HaHMS U yyeTa MEXaHU3MOB BO3HHUKHOBEHHS B HEH pa3iMUHbIX
OMMACHOCTEN, BO3/ICUCTBYIOIINX HA YEJIOBEKa W MPUPONY, U BHIPAOOTKH ACHCTBUI
JUISL CMSTYEHHs] (MM TIOJIHOTO YCTPAHEHMs) INPUYMH BO3HUKHOBEHUS JTHUX
ornacHocTed. OuUeBHHO, YTO CO3JaHHE KayeCTBEHHOW TeXHOC(EpPbl BO3MOKHO
JUIIL B TOM Clly4yae, €Cld YeJIOBeK Ha BCEX JTamax AesTeNbHOCTH Oyner
MOCTOSTHHO HAIleJIeH Ha pa3paboTKy U COBEpPUICHCTBOBAHWE TEXHUKU, TEXHOJIOTUN
Y JKU3HEHHOTO MPOCTPAHCTBA, HE MPUHOCAIIMX yIllepOa MPUPOJIE U €ro 30POBBIO.
B cBsi3u ¢ 3TUM BecbMa akTyalbHOM 3aJaueil MUPOBOTO COOOIIECTBA, TOCYJapCTB,
OOIIECTBEHHBIX OOBEIMHEHUNA M KaXKJIOTO YEJOBEKAa CTAHOBUTCS OCYLIECTBICHUE
NOCTOSIHHBIX W 3()(PEKTUBHBIX YCWIMA MO MNPOTUBOACHCTBUIO TEXHOTCHHBIM,
AHTPONOT€HHBIM M NPUPOIHBIM OMACHOCTAM H, NMPEXKIAE BCETO, MO HUCKIIOYECHUIO
WM CMSTUYEHUIO MOOYKIAIOIINUX UX PUYMH.

HyXHO OTMETUTh, YTO 4YEJIIOBEYECTBO HE Cpa3y OLEHUIO MacIITadbl
HETaTUBHOTO  BO3JICUCTBUSL  XO3AWCTBEHHOM  JIESATEIIBHOCTM  YEJIIOBEKa Ha
OKpY’Karouyto cpeny. Jinmb B 60— € roasl Mpounuioro BeKa, KOraa HapacTaroIun
DKOJIOTMYECKUHA KPU3UC CTAI PEAIbHOCTBIO, CTalIM IOABISITECA CUCTEMBI
HAOJIOICHUI 3a TeMIaMH yXY/JIIEHUsI COCTOSIHUS OKpY»Karolieu cpeasl, a ¢ 70— x
roJloB 0POpMUIUCH TpeOOBaHUA IO YCHUJICHUIO KOHTPOJISI 3a BO3JEHCTBUEM Ha
OKpY’KaloIlyIo Cpelly, OpraHU3allii MOHUTOPHUHIA U BBEJICHUE NPOLIEAYPBI OLICHKU

BO3J/IeCTBUS Ha OKpYykarolryto cpeay (OBOC).
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BBenenue

OCHOBHBIMH BHMJIaMH BO3/IeHCTBHSI HAa OKPY:KAKOIIYI0 Ccpeay NpH
TEXHONPHUPOIHBIX MPoIeccaX ABJIAIOTCH:

® 3MEHEHUE ECTECTBEHHBIX JaHAIA(TOB;

® H3BATHE IPUPOIHBIX PECYPCOB;

® BHECEHHE B OKPYKAIOUIYIO CPEY 3arpsI3HSIONINX BEILIECTB.

O0beKTOM AUCHMILUIMHBI SBISIOTCA MPUPOAHO— TEXHUUYECKUE CUCTEMBI U
TEXHOIIPUPOJIHBIE TMPOIECCHl KaK 00JIaCTh peaJbHOW JEHUCTBUTEIBHOCTH, Ha
M3y4YEHHE KOTOPOM HaIpaBlieHa MO3HABATEIbHAS JIEATEIIbHOCTh YEJIOBEKA.

IIpeameroM AUCHUIUVIMHBI SBISIOTCS 3aKOHOMEPHOCTH U OCOOEHHOCTHU
Pa3BUTHSI OMACHBIX TEXHONPUPOJHBIX MPOIECCOB, YCTAHOBJICHHBIE B pPe3yJIbTaTe
W3YYCHUSI B3aUMOJICMCTBUSI ITHUX MPOIECCOB CO CPEIOM OOWTaHWS YeIOBEKa W
OKpyxkaromiei cpemoi. Takum o0pasom, mpeaMeT — 3TO PE3YJIbTAT
TEOPETUYECKOTO abcTparupoBaHus, KOTOPBIi MO3BOJISIET BBIJICTIUTh
3aKOHOMEPHOCTH pPa3BUTHUS W (YHKIIMOHUPOBAHUS M3y4yaeMOro OO0BEKTa Kak
HEKOTOPOH 4acCTH OKpY’Karollel peaabHOCTH.

Takum  oOpa3oM, OOBEKTOM  M3Yy4YEeHHS  JIUCHUIUIUHBI  «OnacHble
TEXHOIIPUPOJIHBIC MPOIIECCHI» SIBJISIFOTCSI 3apaHee 3aIJIaHUPOBAHHAS
X03MCTBEHHAsI JEATEIbHOCTh YEJIOBEKA M0 OCBOCHHUIO OMPEICIICHHON TEPPUTOPUU
(axBaTOpHUM), COMPOBOXKAAIOIIASCA W3MEHEHHEM €CTECTBEHHBIX JaHAMA(TOB U
U3BATHEM TE€X WIM HWHBIX HPUPOJHBIX pecypcoB. HenszOexHBbIM CleACTBUEM
3aIJIAHUPOBAHHBIX JICHCTBHUM SIBISETCS TEXHOTCHHBIC 3arpsA3HEHUSI OKPYKaroEn
Cpenmpl, ee Jerpajanus, MacmTaObl KOTOPHIX MOTYT OBITh  OIICHEHBI
3a0J1arOBPEMEHHO € MOMOINIbI0 Takoro MHCTpyMeHTa kak OBOC. MMeHHO B
ocHoBe mnpoBeneHuss OBOC nexuT NOpUHIUI Mpe3yMIUUH NOTEHIUAIbHOU
DKOJIOTHYECKON OMAaCHOCTH JII000M XO3SAHCTBEHHON WJIM MHOM JIEATCIBHOCTH, T.C.
MOTEHITMAIBHOW HAKOJOTHYECKON omacHocTu Jrobor aestenbHocTd. OBOC
ABJISIETCSI MHCTPYMEHTOM TMIPEBEHTHMBHOTO XapakTepa Ha JI000M cTaauu
pa3paboTku  Xo3siicTBeHHOro  mpoekrta. Ilpomemypa OBOC  mno3Bosser
MpOAHAIN3UPOBATH BO3MOXKHBIE BO3JICUCTBUS Ha OKPYXAIOLIyI0 Cpeny u

JAOKYMCHTAJIbHO HUX O(l)OpMI/ITB, 34aTEM OpPraHn30BaThb 06I_HCCTB€HHBIG CJIymIaHuA 110
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Brenenne

aHaMM3y OTYETa M YYECTh BCE KOMMEHTApHWM TPAXKIaH W TMPEACTABUTH OTYET C
OKOHYATENbHBIM perieHueM. [IpegycmarpuBaercss Takke HWHGOPMHUPOBAHUE
OOIIIECTBEHHOCTH 00 OKOHUYATEIBHOM pemieHuH. [Ipu 3TOM B MENsAX OopraHu3aiuu
7¢h(HEKTUBHOTO TPUPOJIOTOIL30BAHMS HEOOXOIMMO CO3JaHUE TAaKOW CHCTEMBI
OIICHKH TUIAHUPYEMBIX TEXHOIPUPOIHBIX TIPOIECCOB, KOTOpas OBl MpHBENa
XO3SICTBEHHYIO JIEATEIBHOCTh K BUAY, 00ECIEUNBAIONIEMY JOCTATOUYHBIA YPOBEHb
COIMAIPHON CTAaOUIILHOCTH, HEOOXOJMMBIA YPOBEHb SKOHOMUYECKOTO pPOCTa U
npueMJieMble SKOHOMHUYECKHE YycioBHs. biiaro, 4to TeXHOMPUPOIHBIC MPOIECCHI
MPOTEKAIOT JUIIhL B Mpeaeiaax TEeXHOCHEphl, SBISIOMIEHCS TOJIBKO YacCThIO
onocdeprl, aKTUBHO TTPEOOPA30BAHHON YEIOBEKOM B PE3YJIBTATE XO35SHCTBEHHON
NEATEILHOCTH, TOTJa KaK OIACHBIC MPUPOJHBIC MPOIECChI PAa3BUBAIOTCS BO BCEX
reocdepax 3emun — atmocdepe, ruapochepe, autocdepe, BKarodas u ouochepy.

Takum  oOpa3oM, OOBEKT © TpeaMeT JUCHUIUIMHBI — «OmacHbIe
TEXHONPUPOJHBIE MPOIECChD»  OTPAHUYUBAIOTCSA  JIUIIL TeXHOCPEpHOUH W

TCXHOI'CHC30M, KaK OIIPCACIAIOINNM TCXHOIIPUPOIHBIM IIPOLICCCOM.
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I'nmasa 1

TEXHOC®EPA U TEXHOC®EPHBIE OITACHOCTHA

1.1. TEXHOC®EPA

O6eiyHO  TexHoc(epy  paccMaTpuBalOT  Kak  4acTh  Ouocdepsl,
npeoOpa30BaHHYIO YEJIOBEKOM C IMOMOIIBIO TEXHUKU U TEXHOJIOTHI B pe3yibTare
TeXHOreHe3a. Ho TexHoreHe3, Kak pe3ylbTaT BO3JCWUCTBUS XO3SHCTBEHHOM
JESTEIIbHOCTH YeJIOBeKa Ha MPUPOIHBIC CPENbl, OXBAaThIBACT HE TOJIBKO OHocdepy,
HO U Apyrue reochepsl 3emin (aTMO— , TUIPO— U JUTOCHEPY, KOCMOC). 3HAYHT,
Oynmer TouyHee TexHochepy paccmartpuBarh, 1Mo O. ®. Emmmny (1989), kax
CBOCOOpa3HyI0 00OJOUYKY IUIAHETHI, BKIIOYAIOIIYI0O T€ 4acTH reocdep, KOTOpbIe
CBSI3aHBI TIOTOKAMH BEIIECTBA, YHEPTUHA W MHPOPMAIIMHU CO BCEMU TEXHUYCCKUMU
CUCTEeMaMH, CO3JaHHBIMU dYeloBekoM [7].M3 3Toro ompezdeneHus ciemyer, 4To
TexHocdepa — 3TO HE TOJBKO caMa TEXHHUKA, JOPOTH, 3AaHUS U COOPYKEHHUS,
TOPOJICKasl ¥ IPOMBIIIICHHAS 3aCTPOHKA, HO M BCE, YTO OBLIO CO37aHO YEIOBEKOM
IpU TIOMOIIM TEXHUKH WM TOSBHJIOCH BCIEACTBHE HCIOJIB30BAaHUS TEXHUKU —
HaIlpuMep, JIECHbIE BBIPYOKH, pa3pe3bl A JOOBIYM TOJIE3HBIX HCKOMAEMBbIX,
OTBaJbl IIYCTOM MOPOABI U MHOTO€, MHOTOE Jpyroe. [loa TeXHUKOW IMTOHUMAIOTCSA
Ar00ble  TPEeaMEThl, KOTOPBIMU OINEpPUPYET 4YEJNOBEK B IIpoliecce CBOEH
NeSATEeTLHOCTH, B TOM YHCIE JaXKe camble MPUMUTHUBHBIC OPYIUs TpyHa: MaJIKH,
TOTIOPBI, JIOMATHI U T.7l. DTO TIO3BOJIIET TOBOPUTH O TOM, UYTO TeXHOC(hEepa BOSHHUKIIA
B JaJIGKOM, TIO0 YEJIIOBEYECKUM MeEpKaM, HCTOopudYeckoM mporuioMm. Ho s
ouocdepsl, SBONIOIMOHUPOBABIICH MWIIHAPALI JIET, TexHocdepa sBISETCA
HOBITICCTBOM, Pa3BUTHE KOTOPOTO HOCUT B3PBIBHOM, JTAaBUHOOOPA3HBINA XapakTep.
PazButne TexHocdepbl OBIIO CKAYKOOOpa3HbBIM — KpOME HEOJIMTHYECKOU

«OMOTEXHUYECKOM PEBOJIIOIN, TaKXKC HN3BECTCH paa MMoCaCAyromux
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I'naBa 1. Texnocdepa
«IMBUJIM30BAHHBIX PEBOJIIONHI, TOCIE KOTOPHIX Pa3BUTHE TEXHOCHEPHI PE3KO
yckopsuiock. B Tabn. 1 mpusenens! BoigeneHHbie H. @. Pelimepcom KirodeBbie

Mepexo/IHbIe MOMEHTBI B HICTOPUM PAa3BUTHS YeJIoBeUeCcTBa U TexHochepsI [16].

Tabauua 1. Dransl pa3BuTHs TEXHOCHEPHI

HauaJjio stana | Ilepexoaubiii MomenT | CoaepskaHue 3Tana
60 sieT Ha3ax Hayuyno — texnuyeckas | Ilepexon K MCIOJNIB30BAaHUIO ATOMHOM JHEPIrUU U
PpEBOJIIOLIHS JIPYTUX OTKPBITHH U n300peTeHnii. BosHUKHOBEHME
HOBOM IPOM3BOJUTEIIBHOM CHJIBI — HAY4YHO
TEXHUYECKOIO 3HAHUS
160 net Hazan [IpombleHHas Ilepexon Kk  MaccoBOMy  IIPOMBILIJICHHOMY
PEBOIIOLHS IIPOU3BOJCTBY MPEAMETOB noTpedIeHui.
Bo0O3HUKHOBEHNE MUPOBON UHIYCTPUU
7  THIC.  7eT | YpOaHuCTHYECKas [Tepexon K CTPOUTENBCTBY TOpOJIOB.
Ha3aj PEBOJIIOLIUS BO3HUKHOBEHME U Pa3BUTHE FOCYAAPCTB
10 TtBIC. 1eT | BuorexHuyeckas [Tepexon k cenbCkOoMy X034iCTBY. BO3HHMKHOBEHUE
Ha3aj PEBOJIIOLINS TeXHOC]Eepbl

Kaxxnplii HOBBIM 3Tanm  3BOJIIONMH  TEXHOC(EPHl MO3BOJISIT  J1I0OBIBATH
JOTIOJTHUTENbHBIE MaTepUalbHbIE W JHEPreTUYECKUE PECYPChl U TEM CaMbIM
NOAJCPKUBAJ  yBEJIMYEHUE  HACEJIEHUs, YIOBJIETBOPSAA €ro  pacTyllue
nOTpeOHOCTH. TeXHUYEeCKHid Mporpecc MNPUMEHHUTEIIBHO K MaTepUuaIibHOMY
IIPOU3BOJCTBY JaBajl BO3MOXKHOCTb YBEJIMYMBATH KOJUYECTBO IMPOIYKLIHH,
MPOU3BEAEHHON HA E€IMWHMILy 3aTpaT »JHEPrud, a POCT DHEPreTUUYECKOIrO
NOTEHIMajda TeXHOchepbl HAMHOIO TMOBBINIAT MaTepHalbHOE O00ecredeHne
YEJIOBEKA, JaXKEe MTPU BBICOKUX TEMIIaX MPUPOCTA YUCIEHHOCTH JHOJCH.

Hcropust pa3BUTUSL UCKYCCTBEHHOW Cpenbl OOWUTAaHUS IOKA3bIBAET, YTO
TexHocdepa BO3HUKIA M (HOpMHUpOBAJIACh HE TOJBKO TMPU OTCYTCTBUU Y
YeJIOBEUECTBA HEOOXOAMMBIX DHKOJIOTMUYECKUX 3HaHUH, HO U 0e€3 JO0JHKHOIO
OCMBICJIEHUSI TIPOILIECCOB, MPOUCXOIANIMX B MPHUPOJE, OOIIECTBE U CO3HAHUU
YeJioBeKa MoJ AeHCTBUEM TEXHUYECKOro Mporpecca, a Tak ke 0e3 BCeCTOPOHHETO
aHaju3a 0e30MacHOCTH CO3/1aBaeMOi TeXHUKHU. BriepBhie yuéHble 3alyMaliiCh HaJl
(eHOMEHOM TEeXHHMKH TOJIbKO B KOHIIe XIX Beka, Korja TexHocdepa npakTHYECKu
YK€ IPUHSJIA COBPEMEHHBIN BUJL.

[logxoapl K TOHUMAHUIO MEXaHU3MOB BO3JEHCTBUS TEXHOC(Epbl Ha
OKPYXAIOIIyI0 Cpely W TMPHUHIIUIIOB OOecriedueHus] TexHoc(epHoi 0e30MmacHOCTH
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I'naBa 1. Texnocdepa

ObuH c(hOpMyYIHPOBAHBI TOJBKO BO BTOPOM mojoBUHE XX BeKa, MOCIE TOTO, KaK
YEJIOBEYECTBO IMOJYYMUIIO MHOXXECTBO TOPBKHX YPOKOB B BHJIE 3KOJIOTMYECKHX
Karactpod, OIUIEMUA UM TEXHOTCHHBIX aBapuid, BBI3BABIIMX 3arpsi3HEHUE
OKpY’Karollel cpeibl TOKCUYHBIMU M PAJMOAKTUBHBIMU BEIIECTBAMHU, IOSBIICHUE
HOBBIX 3a00JIEBAHMM, pa3pylIeHUE SKOCUCTEM M T'MOeNib OOJIBIIOro YKciia JI0en
BCJIEACTBUME  TMOXAapoOB, B3pPHIBOB, aBapuil Ha  TpaHCIOpPTE, BBIOPOCOB
IIPOMBIIUICHHBIX SI/I0B U BO3/IEUCTBUS BBICOKOIHEPIE€THUECKUX U3ITyUEHU .

HecmoTpst Ha TOCTUTHYTBIN BBICOKAN YPOBEHb Pa3BUTUSA HAYKU U TEXHUKH,
IOCTPOCHHAs pPyKaMH 4eJloBEeKa TexXHoc(epa B HAcTOsIIee BpeMs MOPOIUIa
Oonplyt0 mpoOjeMy, ¢ KOTOPOW JIIOAM HHUKOTJA paHbllle HE CTAJIKUBAJIKCH.
Co31aHHasi 4YeJIOBEKOM MCKYCCTBEHHasi cpela OOUTAaHHS 0KAa3aJjach
HECOBMECTHMMAa C €eCTeCTBeHHOH cpenol — Ouocdepoii HHU 1O BEKTOPY
IBOJIIOIIMOHHOI0 PA3BUTHS, HU N0 MPUHUMIIAM NOCTPOEHHUS, HA M0 XapaKTepy
MPOTEKAIIIUX B HEH MPOLECCOB.

Korma ke, mo Beipaxkenuto B.M. Bepuanckoro («Heckonbko cioB 0
Hoochepe», 1944 1.), «YenoBedyecTBO, B3SITOE B II€JIOM, CTAHOBUTCS MOIIHOU
reoJIOrTHYecKo cuioi»[17], TO ecTb HauYMHAET OKa3blBaTh 3HAUYUTEIHHOE
BO3JICCTBHE Ha IJIAaHETapHbIE IMOTOKM BEIIECTBA W DHEPIHM, XO3SHCTBEHHas
NEeATEIbHOCTh JIIOJIEH B paMKax TexHoc(epbl Hapyliaer OanaHc (U3UYECKUX U
XUMHYECKUX (PaKTOpPOB, CIOXKHUBIIMICS Ha 3emie B TeUueHUE Mmoutu 4 Mmipj. jer
sBomonMK  Ouocdepnl. Iloaromy, HaydyHO-TEXHHYECKUWA MPOrpecc, CTaBIIUAN
IJIABHBIM BEKTOPOM Pa3BUTHS YEJIOBEYECTBA U €r0 IIOJbI, PACTUPAKUPOBAHHBIE B
IUTAaHETapHOM MacIlTade, MPUBENH K I00aTbHOMY SKOJIOTHYECKOMY KPU3UCY.

B ocHOBe »3TOro Kkpusuca JIEKAT HapylleHHe OMOre0OXMMHYECKOTO
KpyroBOpOTa B PE3yJIbTATE€ Pa3pyLICHHUsS U YTHETCHHsI YEIOBEKOM €CTECTBEHHBIX
AKOCUCTEM, HEU30€KHO BEeAylllee K HAPYIICHHI0 YCTOWYMBOCTH OKpPYKarollen
cpenbl. YK€ HU Yy KOro HE€ BO3HHUKAET COMHEHHUMW, YTO SKOJIOTMYECKUU KPHU3HUC
BEJIET HE TOJIBKO K YXYALICHHIO KaueCTBa MPUPOIHOM Cpebl, HO U YXYILICHHUIO

KadyeCTBa CaMOro 4YCJIOBCKa 4YCpC3 pacmiad €ro reaoma (COBOKYHHOCTI/I T'CHOB,
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I'naBa 1. Texnocdepa
coZlepKaIuxcs B OJMHAPHOM Ha0Ope XpOMOCOM JaHHOTO opraHusma). Orcroma
HACTOSITE/ILHASA HEoOX0AMMOCTh paccMaTpUBaTh IKOJIOTHYECKY )
0€3011aCHOCTD, T.e. COCTOSIHME 3AIMIIEHHOCTH KU3HEHHO BAaKHBIX MHTEPECOB
JMYHOCTH, 00IIeCTBA, rOCYyJapCcTBa, a TaK:Ke NMPUPOJIHOI cpeabl OT Yrpo3,
BO3HMKAIOIIMX B pe3yJibTaTe AaHTPONOTreHHbIX W MPUPOIHBIX BO3AeHCTBUI HA
Hee, B KayecTBe NPUOPUTETHOr0 HANMPABJEHUSI CHUCTEMbl HANMOHAJIBLHOI
0e30IacHOCTH.
JIJisi MOATBEPKIEHUSI 3TOr0 TEe3HMCa JOCTATOYHO MEPEUUCIUTh OCHOBHBIE
DKOJIOTUYECKUE TPOOJIEMbl, TPUHSABIIAE TJIOOAIbHBIE MAcIITadbl W BIIOJIHE
OCMBICJIEHHO OCO3HAHHBIC YEJIOBEUYECTBOM, HE3aBUCHMO OT KOHTHHEHTOB, a TEM
OoJiee cTpaH ero OOUTaHUs:
® U3MECHEHHE  XHWMHYECKOTO  COCTaBa  aTMOC(EpHOro  BO3IyXa,
BBI3BIBAIOIIEE TEJIBINA PSIT CAMOCTOATENBHBIX, HO TECHO YBSI3aHHBIX JIPYT
C JpYroM DSKOJOTMYECKUX TMPOIECCOB U SBIEHUM, TaKUX Kak
3ara30BaHHOCTb aTMOC(hephl, poCcT "MapHUKOBOTO 3(dekTa, mospieHue
"npIp" B O30HOBOM cCJi0€ 3€MJIM, IOTEIUICHUE KIMMaTa, BBINAJCHUE
KHCIIOTHBIX JOXCH, N3MEHEHNE JaHAmadToB 1 T.1.;

® 3arps3HEHHWE W HCTOIICHUE 3amacoB THApPochephl 3eMIId, BKIIOYas
MOJ3EMHBIC M TOBEPXHOCTHBIC BOJBI CYIIHM, a TaK)Ke BOJbI MOpeH M
OKEaHOB,;

® KOMIUIEKC JIUTOCHEPHBIX IKOJIOTHIECKUX MPOOIEM;

® BO3JICHUCTBHE Ha OKPYXKAWOIIYI0 Cpely OTpacieil HSKOHOMUKUA —
MPOMBIIIUICHHOCTH, TPAHCIIOPTA, KUJIUIITHO—KOMMYHAIBHOTO X035HCTBa,
HHEPTeTUKH, CETbCKOTO X034UCTBA U JIP.;

e ypOaHM3aIUsl TEPPUTOPUN, OOYCIOBICHHAsS pa3pacTaHHEM TOPOJIOB,
BO3HMKHOBEHHEM arjioMepaIiiii 1 METaroJjrcoB;

® TIOBBINICHHAS paJualus BO3AYIIHON Cpelbl U OTACIbHBIX TEPPUTOPUI
KaK  CIEJCTBME  aBapWil  HAa  aTOMHBIX  JJIEKTPOCTAHIIUSX,

(GYyHKIMOHUPOBAHUS ADC wu npennpusATHil, MNPOU3BOAAIIMX U
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I'naBa 1. Texnocdepa

nepepadaThIBAIONINX SAEPHOE TOTUTHBO, MCTIBITAHUN SIIEPHOTO OPYXKHUS,
NPUMEHEHUST SIICPHBIX B3PHIBOB B MHUPHBIX IEIAX, OBICTPOTO
HAKOIJICHUS! PAIMOAKTUBHBIX OTXO/I0OB U UX 3aXOPOHEHUS;

® TIOCTOSIHHO pACTyIIME€ KOJMYECTBO W MAaCIITa0bl UYpE3BBIYANHBIX
CUTyalluii,  OOYCJIOBJICHHBIX  TPUPOJAHBIMA W  TEXHOTCHHBIMH
KaTacTpodamu;

® JIEATEIBHOCTh BOEHHO—TIPOMBIIIJIEHHOTO KOMIUIEKCAa UM BOOPYKEHHBIX
CUJI TOCYJApCTB, CBSI3aHHAs C MCIBITAHUEM OPYXKHS, CKJIAIHUPOBAHUEM
OpY>KHsI MacCOBOI'O MOPAKEHHUsI, OpraHu3aluel 6a3upoBaHUs aTOMHBIX
MOABOJHBIX  JIOAOK,  HAJABOJHBIX  Kopabjmed ¢  sIepHBIMHU
SHEPreTUYECKUMHU YCTAHOBKAMHU, Pa3MEUICHUEM PAKET C SICPHBIMU
0OEroJIOBKAMH M T.II.;

® DKOJIOTO—COITMAJIbHBIE MPOOJEMBbI HACENEHUs OTIEIbHBIX TOCYIapCTB,
PETUOHOB, TEPPUTOPUI, pacCMaTPUBAEMbIE B IKOHOMUYECKOM, MEINKO—
HKOJIOTUYECKOM U KYJIBTYPHO—3THUYECKOM acCIeKTax.

Jlaxke 9TOT JasieKo He TOJIHBIN TIEPEUYeHb SKOJIOTUUECKHUX MPOOJIEM, CTOSAIINX
nepej 4YeloBEeuYeCTBOM, IMOKAa3bIBAET, YTO JajbHEilllee NMpeHeOpeKeHne MepaMu
HKOJIOTUYECKON O€30MaCHOCTH MOKET YK€ B 0003pHUMOM OyAyIEM MOCTaBUTh MO
COMHEHHE COXPaHEHHE YEJIOBEUECTBA KaK BU/IA.

Takum 00pa3om, TexHocdepa BbICTYNAeT KAK MaTepHAJbHOE cJiaraeMoe
ucropum 4dejgosedecrBa. C SKOJIOTMYECKONM TOUYKHM 3PEHHUS 3TO IOCIEIHHUNA I10
BPEMEHU 3Tall SBOJIOIUU, O0YCIOBICHHBIN JIEATETLHOCTHIO YEJIOBEKa U BHOCSIIIHIA
B Mpupoay 3eMJIM BELIECTBA, CHJIbI U MPOLECChl, KOTOPbIE, B KOHEYHOM CUETE,
U3MEHSIOT ¥ HapylmalT paBHOBECHOE (YHKIMOHUPOBaHHE Ouocepbl U
3aMKHYTOCTb OMOTHYECKOr0 KPyroBOpOTa.

Opnako Ha3pBaTh TexHOC(hepy yacThio Ouochepbl MOKHO TOJIBKO B
OTPAaHUYECHHOM CMbIcie. JleHCTBUTENbHO, TEeXHOc(epy co3mal dYelnoBeK —
nopoxjaeHue onochepsl. YenoBek B35l NOJ KOHTPOJIb U, MO CYILECTBY, BKJIIOUUI B

COCTaB TEeXHOC(Epbl HECKOJBKO COTEH BHMJIOB PACTCHUH W KUBOTHBIX. OHAKO
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I'naBa 1. Texnocdepa
3HAYUTeNIbHAs YacTh COBPEMEHHOM TeXHOC(ephl — 3TO COBEPIICHHO HOBOE
HAANPUPOIHOE 00pa30BaHUE, TEHETUYECKH HE CBSI3aHHOE C 3aKOHaMU Ouocdepsi.
B nenom texHocdepa — rpaHano3HbIN apTedaKT.
JI. T. bonmapeB monpasnensieT TexHochepy Ha HECKOIBKO TMOJCHUCTEM —
cybcdep:
e cyOchepa «A» (apredakTbl) — BCE€ NPOAYKTHI U IPOU3BOJHBIC
YeJIOBEYECKOT0 TPY/Ia;
e cy0Ocdepa «T—1» — Bce BUABI TOIUIMBA,
o cyodepa «T—2» (TEXHOIUTHI) — DBJIEMEHTHI TEXHOTEHHOTO penbeda:
Kapbephl, AXThl, KaHAJIbl, HACHIH, INIATUHBI U T.IL.;
o cybchepa «II» — mmma, B TOM UYHCIE  HEMOCPEACTBEHHO
KOHTPOJIMPYEMbIE U UCTIOJIb3yeMbI€ YEJIOBEKOM PACTEHUS U KUBOTHBIE;
e cyoOchepa «O» — orxomsr [2,3].
Kpome Takoro nenenus B BemectBe TexHocheps ,mo JI. I'. bornapesy,
MOYKHO BBIJICIIUTH TEXHUYECKOE BEII[ECTBO — AKTUBHO
(GYHKIIMOHUPYIOIIYIO YacTh CPEJCTB MPOU3BOJCTBA, T. €. COBOKYIMHOCTh
JCUCTBYIOIIUX  MHCTPYMEHTOB, CTaHKOB, MalllMH, MEXaHHU3MOB,
amnmnapaToB, TOMOK, PEaKTOPOB U T.IM. A BCIO OCTaJIbHYIO, HEAaKTHBHYIO
Maccy TexHochepsl — 31aHUS, COOPYKCHHUS, KOMMYHHUKAIIUH, CKOTIIICHUS
W3BJICUCHHBIX TIOPOJ] MU OTXOJOB TIPOU3BOJACTBA U TOTPEOJICHHS,
TEXHOTEHHBIE AMUCCHUU M T.I. — MOXHO O0O3HAYMTh KaK TEXHOTEHHOE
BEIECTBO. Macca TEXHOTEHHOTO BEIIEeCTBA K HACTOSIIEMY BPEMEHHU
JOCTHUTIIA KOJIOCCATTBbHOM BennuuHbI — 8.5 * 1012 T, yto moutn B 1.5 pasa
0osbIIe Macchl OMOTHI OHOChEpHI.

XoTs TexHoc(epa, HECOMHEHHO, IUIAHETapHOE SIBJICHHE, TEXHOMAacca
pacrpeneneHa kpaiHe HepaBHOMeEpPHO. [Toutn 90 % ee cocpenoroyeHo B
palioHax CenMTeOHOr0O W TOPHO — MPOMBIINUICHHOTO OCBOCHUS,
3aHUMAaIOUIUX Oonee 7 MJTH.

kM2 (5% mromaau cymy ). OZHAKO TEXHOT€HHBIMU BIUAHUAMH —
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I'naBa 1. Texnocdepa

SMHUCCUAMM M TIOTOKAMU BEILIECTB, SHEPTUU U UHPOPMALIUU — OXBAYEHO
IIPAKTUYECKU BCE IIPOCTPAHCTBO IUIAHETHI.

Takum oOpa3zoM, co3nanue TexHochepbl — UIMTENbHBIN MpoIlecc,
0OyCIIOBJICHHBII SBOIOIIMOHHBIM PA3BUTHEM YEJIOBEUYECTBA U CPEBI €T0
oOuTaHus.

3a BpeMs CYLIECTBOBAHUS YEJIOBEUECTBO PANMKAIBHO YBEIWYUIIO
CBOIO YMCJICHHOCTb, J10Belsd €€ mouyTu 10 8 mupa. yen. Kak cnencrsue
CpedHsis IUIOTHOCTh HACEJEHUs 3a TIOCIEIHHE HECKOJIBKO CTOJIETHHI
TaK)X€ BO3pOCiIa MHOTOKpaTHO. OJHOBPEMEHHO C POCTOM YHMCIEHHOCTH
HaceneHus: 3emuid, HauuHast ¢ XVI B. MPOUCXOAWI €1e OJWH BayKHBII
npoiiecc — ypOaHu3anus — rnepecejaeHue Joed U3 CeabCKOW MECTHOCTH
B IOpOJIa B PE3yJIbTATE UX IMIMPOKOTO NPUBJICYEHUS K IPOMBILIJIEHHOMY
IIPOU3BOJICTBY.

B XX B. Ha ¢QoHe gemokpaTHUecKOoro B3pblBa M YypOaHU3ALUU
HACEJICHUsI CYIIECTBEHHO BO3POCJIO MOTpeOeHHe MPOAYKUUU OHOTHI U
IPECHOM BOJBI, B JIECATKH pPa3 BO3POCIa MOIIHOCTb MHPOBOU
HDKOHOMHKH, B TPH pa3a YBEJIMYWINCh OCBOCHHBIEC YEJIOBEKOM PETHOHBI
ouocepbl, NPEBpPATUBIINCHL B TOpOAa, MPOMBIIUICHHBIE 30HBI,
teppuropuilt ADC, TOC u I'DC, cBanku, OTBajbI U T.II.

IIOCTOSIHHO yBEJIMUYMBAIOIIECECS HDHEPIETUYECKOE U IPOMBIIUIEHHOE
MPOU3BOJICTBO, PAa3BUTHUE TEXHUKHU, BOCHHOW HHAYCTpPUH (O0COOEHHO
nocie BTopoil MUpPOBOI BOWHBI), CEIbCKOXO3SIIICTBEHHOTO KOMILIEKCA
BEChbMa HETaTUBHO CKa3bIBAJUCh Ha KadyecTBE CpeIbl OOUTaHMS.
[TosiBnenue sAaepHBIX OOBEKTOB, POCT MPOU3BOACTBA XMMHYECKUX
BEILIECTB, CTPOUTEIILCTBO KPYITHOMAaCIITaOHBIX TEXHUYECKUX
COOpYKEHUU cAenaIn YeaoBeKa CIIOCOOHBIM OKa3bIBaTh
pa3pylmIMTeIbHOE BO3JCHCTBHE Ha JIIOJICH, cCpeny oOOWTaHHWs U

9KOCHCTCMBEI.
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I'naa 1. Texnocdepa

IIpakTyeckn BIUIOTH A0 BTOPOM IOJOBUHBI XXB. YEJIOBEYECTBO HE
3aMEYI0 WJIM UTHOPUPOBAJIO HETATUBHOE BO3JICMCTBUE XO3SUCTBEHHOMN
NEATENIBHOCTH M TexHochepsl Ha mpupoay. B wutore artmocdepa,
ruapocepa U 3emiid B TOpoJax M NIPUIIETAIOIIMX K HHUM 30HAM
OKa3aJIMCh 4YPE3MEPHO 3arpsi3HEHHBIMM M MAJONPUTOJHBIMU K
00UTaHUIO.

C xonma XX — nHavama XXI B. Qopmupyercs uHbOpMalMOHHOE
o0LIeCTBO, ISl KOTOPOTO XapaKTepHbl BCE OMACHOCTH IPEIBIIYILErO
JTalla pa3BUTUA C YCHUIJICHHEM TEXHOTCHHBIX ONACHOCTEH, CBSI3aHHBIX C
SKCIUTyaTalliel  BBIYUCIUTENbHOM W  HMH(DOPMALIMOHHOW TEXHUKH,
MOBBIIEHHBIM BIIMSIHUEM 3JIEKTPOMArHUTHBIX MOJIEW W U3Ty4YECHUM.

B pesynprare co3gaHHas pykaMH 4YeJIOBeKa TexXHoc(epa craJja
OCHOBHBIM HMCTOYHHKOM onacHocreil Ha 3emue. OnblT XX U Havyana
XXI BEKOB BO MHOTOM CBHUICTEILCTBYET O TOM, YTO CO3JaHUE
KayeCTBEHHONW TexXHOc(hephl BO3MOXKHO JHUIIb B TOM Cllydae, €cCiu
YEJIOBEK Ha BCEX AdTalnax AEesTeNbHOCTU OyAeT MOCTOSHHO HaleldeH Ha
pa3paboOTKy M COBEPIICHCTBOBAHNE TEXHUKH, TEXHOJIOTUN U KUZHEHHOTO

IPOCTPAHCTBA, HE MPUHOCALIMX yIiepOa MPUPOIE U 3J0POBBIO YETOBEKA.

1.2. TEXHOC®EPHBIE OITACHOCTH

IHoa TexHOChepHHIMH ONACHOCTAMH MOHUMAETCHA BCH COBOKYIIHOCTDH
TeXHOT€HHbIX, AHTPONMOIreHHbIX U NPHUPOAHBIX OMACHOCTEH, Pa3pylIAIOLIUX
TexHochepy.

TexHOreHHble ONMACHOCTH CO3JIAIOTCS dJEMEHTaMH TexHOochepbl —
MAIlIMHBI, COOPYXEHMSI, TEXHOI€HHOE BEIIECTBO M T.M., a TAKXKE CO3JaI0TCA
HAJIMYUEM OTXOJOB, IOTOKOB MEXAHWYECKOW, TEIJIOBOM, 3JIEKTPOMArHUTHOU
SHEPTrUu U T.1. KOJIMYECTBEHHBIE U KAUYECTBEHHBIE MOKA3ATEIN OTXO0/I0B U ITOTOKOB
BEILIECTBA, DHEPrUU M HHQOpMAIMHU, a TaKXKe pPErjiaMeHT OOpallleHHs ¢ HUMU

OIIPEAEIISAIOT YPOBHU U 30HBI BO3ZHUKAIOIIUX [IPU 3TOM OMACHOCTEM.
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I'naBa 1. Texnocdepa

B 30He AelCTBUS TEXHUYECKUX CHUCTEM (TPaHCIOPTHBIE MarucTpajiv, 30HbI
U3JIyYEHUS Paguo— U TeJlenepeAarouX CUCTEM, MPOMBIILIICHHbIE 30HbI) YPOBHHU
OIAaCHOT'O BO3JICVCTBUS OMPEACISAIOTCS XapAKTEPUCTUKAMHU TEXHUYECKUX CUCTEM H
JUTUTEIBLHOCTHIO IPEObIBAaHUS YEIOBEKA B OMIACHOM 30HE.

AHTPONOreHHbIe, COUUAIbHBIE OMACHOCTH — OTO JACHCTBUA OJIHUX
KJIACCOB, TPYMIl, CJIOEB, JIMYHOCTEW, HANpPaBJICHHbIE MPEIHAMEPEHHO WIH
0eCcCO3HATENIbHO HA YHUUTOKEHUE WIH YIIEMJIEHUE UHTEPECOB apyrux arojaei. Ilo
npupojie, chepe u xapakTepy BOSHUKHOBEHHUS COLIMAIbHBIE OMACHOCTH OBIBAIOT:
BOCHHBIC, COIIMAJIbHO — ITOJUTHYECKHUE, COIMAIIBHO — SKOHOMHYECKHE, COIIMAIbHO
— OBITOBBIE, COITMATILHO — KPUMHUHABHBIC, STHUYECKHUE (MEKHAIMOHAIHHBIC).

IIpupoanbie OMACHOCTHM  BO3HUKAIOT B pe3yjibTarax  pPa3BUTHUSA
€CTECTBEHHBIX MPOIIECCOB MO/ BIUSHUEM MPUPOIHBIX (PAKTOPOB — T€OJTOTUUECKHUX,
TUJIPOJIOTUYECKUX, METEOPOJIOTHYECKNX, KOrJa OHM MO CHJIe, MaciTaldy
pacnopoCTpaHEHUs] MW MPOJOKUTEIIBHOCTA  MOTYT  OKa3aTb  HEraTMBHOE
BO3JIEHCTBUE HA KU3HEAEITEILHOCTD JTIOAEH U 00BEKTHI DKOHOMUKH.

B nmnocnennee Bpems MOsSBUJIACh CIelNMalbHas Hayka 00 OIACHOCTSIX
MaTepUaIbHOTO MHpPA — HOKCOJIOTHSl, KOTOpash H3y4aeT MPOUCXOXKICHHE U
COBOKYITHOE€ JEHWCTBUE OIMACHOCTEW, OMUCHIBAET OMACHBIE 30HBI U IMOKA3aTEIU UX
BIIMSHUS Ha MaTepUajbHBIA MHp, OIICHUBAET YIEepO, HAHOCUMBIM YEJIOBEKY U
MPUPOJE OIMACHOCTAMH, a TaKXke pacCMaTpUBaeT IPUHIUMIIBI MUHUMHU3AIUU

ONACHOCTEH B UICTOYHMKAX U OCHOBBI 3alIUTbI OT HUX B MPCACIax OIMaCHbIX 30H.

1.2.1. OCHOBHBIE ITPUHIUAIIBI HOKCOJIOI' A

[Io coBpeMEHHBIM NPEACTABICHUSIM HAy4YHbIE 3HAHUS B HOKCOJIOTHUU
ONUPAIOTCS Ha CIEAYIOIINE OCHOBHBIE TPUHIIUIIBI.

1-if @npUHOMN — TOPUHLUN CYIIECTBOBAHUS BHEIIHUX HETaTUBHBIX
BO3JICMCTBUI Ha 4YEJIOBEKA W IPUPOAY IJIACUT: YeJOBeK M NPHPOJA MOIYT

MNOABEPIrHYTHCA HEraTHBHBIM BHCIITHHUM BO3/1€liCTBUSIM.
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Ha w4enoBeka u mnpupoay MNOCTOSHHO BO3JACHMCTBYIOT BHEIIHUE 10
OTHOIIIEHUIO K HUM CHUCTEMbI. BIIOJIHE BEpOSITHO, YTO HEKOTOPHIC U3 HUX OyayT
CIIOCOOHBI MPUYHHSITH YIIEpO 3I0POBBIO YEJIOBEKA UJIU YTPOKaTh IPUPO/IE.

2—ii NpPUHOMI — TPUHIMI AHTPOIOLEHTPU3MA TJIACUT: 4YeJIO0BEK €eCTh
BbICIIAS LEHHOCTH, COXPAHECHHME U MNPOJJICHHE KU3HH KOTOPOIro SIBJISACTCS
LeJIBI0 ero CyleCTBOBAHUA.

Peanuzanuss »Toro mnpuHUMNA JI€JAET NPUOPUTETHOW JEATENBHOCTD,
HAIPaBJIEHHYIO HA COXPAHEHUE 3/I0POBbs U )KU3HU YEJIOBEKA IPU BO3AECHCTBUU Ha
HEr0 BHEMIHUX CUCTEM. K HEMl OTHOCATCS TakWe HAIPaBJICHUS UCCICIOBAHUN Kak
ujeHTUUKAIINS OMACHOCTEH W 30H WX JEHCTBUS, pa3pabOoTKa M MPUMEHEHHE
YEJIOBEKO3AIIUTHBIX CPEJICTB, KOHTPOJIb KX COCTOSIHUS U T. TI.

3—ii NPUHIMI — IPUHIUI PUPOJOLICHTPU3MA TJIACUT: MPUPOAA — JIyqIIasi
dpopma cpeabl oOUTaHUA OMOTHI, €€ COXpPaHeHHMEe — Heo0X0aUMoe YCJIOBHE
CyLIECTBOBAHUSA KU3HM HA 3eMJIe.

Peanu3zanus 3TOro mpuHIMIIA O3HAYAET, YTO 3alldTa MPUPOABI SBJISCTCA
BTOPOM II0 BAXXKHOCTM 3aJayed ydeHUs HoOkcojoruu. Ilpm sTtoM wu3sydaercs
HETaTUBHOE BO3JICHCTBHE IMPOMBIIUICHHBIX M OBITOBBIX OTXOJ0OB, TEXHOTI'CHHBIX
aBapuii, CEMUTEOHBIX M TMPOMBIIIJICHHBIX 30H Ha PETHOHAJBHBIC MPUPOJIHBIC
TEPPUTOPUM U AKBATOPUM; AHATU3UPYETCS BO3ACHCTBHUE OMACHBIX TEXHOTECHHBIX
00OBEKTOB Ha TPUPOAY B MEKPETHOHAIBHBIX, MEKKOHTUHEHTAIBHBIX U
rI100aJILHBIX MacIITa0ax.

JlesaTeIbHOCTh TI0 peaIM3allii BTOPOTO M TPETHErO MPUHIIUIOB CBSI3aHA C
uaeHTH(PUKAIMEd OIMacHOCTeM W 30H UX JEHCTBHS, BO3HUKAIOIMIUX IPU
NPUMEHEHUU TEXHUKM M TEXHOJOTHM, C pa3pabOTKOW U MPUMEHEHUEM
HKOOMO3AIIUTHBIX CPEACTB; C KOHTPOJEM KadecTBa WX OJKCIUTyaTalluu; C
MOHUTOPUHTOM OITACHOCTEH B 30HE MPEOBIBAHUS JIIOACH M B MPUPOJIHBIX 30HAX,
HCIIBITHIBAIOIIUX HETATUBHOE BIUSAHUE TEXHOC(EPHI.

B 1O e BpeMs Takue HampaBJICHUS WCCICIOBAHUA W IPAKTHYECKHUE

p8,3pa6OTKI/I, KaK JOCTHXKCHUC BBICOKOM HAaOCKHOCTH TEXHHUYCCKHUX CHCTEM H
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I'naa 1. Texnocdepa
TE€XHOJIOTUM, CO3/IaHUE BBICOKOIPOYHBIX CTPOUTEIbHBIX KOHCTPYKLIHMHA W T. I. B
HOKCOJIOTMM HMMEIOT NPUKIAAHOE 3HAYE€HHE, ITOCKOJBbKY OHH pa3iudyaroTcs
aBTOPaMH MPOEKTOB TEXHUYECKUX OOBEKTOB JUIsl JOCTUKEHUS TAKUX TIOKa3aTeneH,
KaK JJOMYCTUMBIE OTXObI U JIOMYCTUMBIA TEXHOTC€HHBIN PUCK.

4-ii NpPpUHUMII — TPUHIUO BO3MOXHOCTH CO3JIaHHUS KA4YE€CTBEHHOU
TEXHOC(EpPhl TJIACUT: CO3JaHHE YeJOBEKOM KAayeCTBEHHON TexHochepsbl
NPUHIMIHAJIBHO BO3MOKHO M JOCTHKMMO NMPHU COOJIIOICHUH B Hell Ipee/bHO
AOIyCTHUMBIX YPOBHEH BO3/1eliCTBHS HA YeJI0BECKA M NPUPOIY.

OTOT MNpPHUHLMI YKAa3bIBAET HAa BO3MOXXHOCTb JOCTH)KEHHSI KadeCTBEHHOMU
TeXHOC(hEpHl U ONpenessieT MyTH JTOCTHKEHUS 3TOM 11eJId, OCHOBAHHbIE HA 3HAHUU
YEJIOBEKOM HEOOXOJAMMOCTH COOJIOJEHUST HOPMATUBHBIX TpeOOBaHUW TIO
JOMYCTUMBIM BHEIIIHUM BO3/ICHCTBUSIM Ha YEJIOBEKA U MPUPOY.

5-if nmpuHHMN — T[pPUHIUI BbIOOpPa NyTeH peanu3aluu 0e30MacHOTo
TEXHOC(EPHOTO MPOCTPAHCTBA  TJIACHUT: 0e3omacHoe TexXHoc(hepHoe
NPOCTPAHCTBO CO3JAa€TCH 3a CYeT CHUKEHHS 3HAYMMOCTH ONACHOCTEed H
NpUMEeHeHNsl 3alUTHBIX Mep.

[Ipu 3amuTe OT €CTECTBEHHBIX OMACHOCTEW BO3/IEMCTBHE HA MX WCTOYHUKH
HEBO3MOXKHO, a 3alllUTa OT AHTPONOTE€HHBIX OMACHOCTEH TOCTUTAaeTCs TOJBKO 3a
CYET COBEpUICHCTBOBAaHWS HCTOYHHMKA OMACHOCTEW (YelloBeKa, ero 3HaHUU 00
OTACHOCTSIX).

6—i1 MpUHUMI — NMPUHLKI OTPULAHUSA a0CONMIOTHON O€30MaCHOCTH TJIACHUT:
a0comroTHasi  0€30MaCHOCTH 4YeJOBeKa M LEeJOCTHOCTh NPHUPOABI  —
HEIO0CTHKUMBI.

OTOT NPUHLMI CHPABEAJIUB, IMOCKOJbKY, BO—TIEPBbIX, Ha 3emie Bcernaa
CYLIECTBYIOT €CTECTBEHHBIE OIMACHOCTH W MPOLECCHl MOTPEOJIEHHS PECYPCOB U
3aXOPOHEHHUSI OTXOJOB, BO—BTOPBIX, HEU30EKHBI COIMAIbHBIE OMACHOCTU; B—
TPETbUX, MPAKTUYECKU HEYCTPAHUMbl TOJHOCTHIO M TEXHOT€HHbIE OMACHOCTH.
OtMmeruM, uto Bo BTOpoi mosioBuHe XX cronetuss B CCCP Obimu npeanpuHsIThHI

INOMBITKM HAPYUIUTL O3TOT IIPHUHIIMUII. Cpe)m 3HAUUTEJILHOM 4YacTH YUCHBIX H

27



I'naBa 1. Texnocdepa
IPAKTUKOB B 00JaCTH 0€30MacHOCTH TpyJda M MPOMBIILJICHHONW O€30MacHOCTH
TOTJIa BO300aal J03yHT: «OT TeXHUKH 0€30MacHOCTH K O€30MacHON TEXHHKE,
CyTh KOTOPOTO CBOJMJIA PEIIEHHUE BCeX MpooOiieM 0€30MacHOCTH TPY/la K CO3JaHUI0
aOCOJIOTHO HAJEKHBIX TEXHUKHM W TEXHOJOTHH. HempaBoMepHOCTH TakKoro
MO/IX0/1a OYEBUIHA, TOCKOJIBKY:

® a0COJIIOTHO 0E€30MacHOM TEXHUKH HE CYLIECTBYET; JIt0Oas TEeXHUYECKas
cucTteMa o0JaJaeT ONpPENeNICHHON HAIEeKHOCThI0O W ee 0e30macHOCTh
OIICHUBAETCS TIOKA3aTENIIMU TEXHOTEHHOTO PHCKA;

® TEXHOTEHHBI PHUCK TMOJHOCTbIO YCTPAHUTH HENb3s, €r0 MOXKHO JIHUIIb
MUHHAMU3UPOBATH;

e Ha JFO00M TEXHUYECKHH OOBEKT BCErga OKa3bIBAETCS BHEIIHEE
BO3JIEHCTBHE, CIOCOOHOE B OT/IENBHBIX CIy4Yasx HapyUIUTh €ro padoTy;

e B paboTe OOJBIIMHCTBA TEXHUYECKHX CHCTEM IMPUHUMAET Y4acTHE
oriepaTop, 00JIaTaroNUK CIIOCOOHOCTHIO TPUHUMATh HHOTAA OITMOOYHbIS
pEIIcHMS.

Uto kacaeTcs aHTPOMOTEHHBIX OIMACHOCTEH, TO WX TaKKe MOXKHO JUIIh
muHumusupoBatb. [lo muenuto C. K. oiiry: «...6omee 50 % TeXHOTE€HHBIX
aBapuii POUCXOJUT IO NMPHYMHE TaK Ha3bIBAGMOI'0 YeloBeueckoro gakropa. B
aBuanu — BooO1ie 80 % u ymuimb 20 % — 3TO 0TKa3 TEXHUKH, HEKAYECTBEHHOE
TOIIMBO U MeTeoycinoBus»(Aud, 2005, Ne 51, c.6).

7-1 NPUHIHUI TJIACUT: POCT 3HAHUN 4YeJI0BEKa, COBEPLICHCTBOBAaHHE
TEXHUKU M TEXHOJOTHH, NMPUMEHEHHe 3alIUThI, 0Cjaal0JieHue COUHAIbHOM
HANIPSIZKEHHOCTH B OyaylueM HeH30e€KHO TIPUBeAYT K TMOBBIIIEHUIO
3AIUIIEHHOCTH 4YeJI0BeKA W MPHUPOJAbLI OT OMACHOCTEH. DTOT MPUHIMI BO
MHOTOM cOOTBeTCTByeT mpuHiumny Jle—Illarense: «3IBomtonusa m000i CHCTEMBI
UJICT B HANPABJICHUH CHIDKCHHUS ITOTEHITUATBHOW OMTACHOCTH.

OTOT NPUHIMIT yYKa3bIBaeT Ha MO3UTHUBHBIA BEKTOP JIBIKCHUS OOIIECTBA K
peueHuo npobieM yAOBIETBOPEHUS MOTPEOHOCTENW 4YeloBeKa B O€30MaCHOCTH.

[IyTh IBH>KEHUS MHOTOBApUAHTEH U OCHOBAH, MPEXKIE BCEro, Ha POCTE KYJbTYpPbI

28



I'naBa 1. Texnocdepa
oOmecTBa B BOMpocax O€30MaCHOCTH JKU3HEACSITEIIbHOCTH YEJIOBEKA W 3aIUThI

OKPYXarOLIEH CPEIbL.

1.2.2. OCHOBHBIE IIOTOKHX COBPEMEHHOI'O MHUPA

I[lonsTHE «0€30MaCHOCTL O0BEKTAa 3alllUThD» — COCTOSAHHE OOBEKTa
3alIUThl, TIPU KOTOPOM BO3JEHCTBUE HA HErO IMOTOKOB BEIIECTBA, PHEPTUU M
uH(OpPMAITUU U3 OKPYXKAIOMIEH CpPeabl HE MPEBBIMAET MAKCUMAIBHO JTOMYCTUMBIX
3HAUYCHUM.
ITonsTne «3ammra OT OMACHOCTEH» — DTO CIHOCOOBI M METOJ CHMIKECHHUS
YPOBHSI U MNPOJOJIKUTEIBHOCTH JEHCTBHUS ONMACHOCTEW Ha YEJOBEKAa W IPUPOIY.
[IpyHIMOMATBHO 3alUTy OOBEKTa OT ONACHOCTEHW pealu3yloT CHIKECHUEM
HETaTUBHOTO BIIMSIHUS UCTOYHHUKOB OMACHOCTU (COKpAIllCHHEM 3HA4YeHUs pUcKa U
pa3MepoB OMACHBIX 30H); BBIBEJACHHEM OOBEKTa W3 OMACHON 30HBI, MPUMEHCHUE
HKOOMO3AIUTHON TEXHUKU U CPEJICTB UHIUBUYyATbHOM 3aIlIUTHI.
OnacHOCTh — LEHTPAIIBHOE TOHATHE B HOKCOJOTMM — WHTYUTHUBHO
IIOHUMAETCSI BCEMH, HO JUIS JOCTIDKEHHUS COCTOSIHHS O€30IMacHOCTH OOBEKTa
3aIIUThl HEOOXOIUMO BJIAJIETh KOMILJIEKCOM JIOTHYECKHUX MPEICTABICHUN O HEMl:
* TMpEeXKIEe BCEro, CleayeT IMOHATb, 4YTO OINACHOCTH MOSIBUJIUCH
OJIHOBPEMEHHO C BO3HUKHOBEHHEM MaTepUu W OYyAyT CYIIECTBOBAaTh
BEYHO;

* ONACHOCTH KaK TAaKOBBIC TMPEJCTABISIOT COOOW HEIOMyCTUMBIC [IJIs
BOCIIPUATHS MaTepPHAIbHBIM OOBEKTOM TMOTOKH BEIECTBA, DHEPTUU U

uHdopMaIuu.

B npunimune o0MeH moOTOKaMM B MAaTepuajbHOM MHpPe — 3JTO
€CTEeCTBEHHbIH MPOLECC CyleCTBOBAHUS MAaTepPUM. 3aKOH COXPAHECHUS >KU3HU,
chopmymupoBanubeiii  FO. H. KypaxckoBckum, rinacut: '"JKuszHb MOXKeT
CYILIECTBOBAaTh TOJBKO B IIPOILIECCE MBUKEHUS 4YEPE3 KUBOE TEJIO ITOTOKOB
BeIeCTBa, SHepruu W uHpopmaruu". Hanwune Takux MOTOKOB XapaKTepHO U

00s13aTeNIbHO IS CYIIECTBOBAHUS MaTEPHUHU.
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OCHOBHBIE TIOTOKH COBPCMCHHOI'O MHpa MNPCACTABIIAOTCA B CICAYIOIICM
BUAC:
IToroxku B mpupoaHoii cpene:
1. comHeuHoe H3JIYYCHUC, N3JIYUCHHUC 3BC3 U IIJIAHCT,
KOCMHYCCKHUC JIYUH, IIblJIb, ACTCPOUIBI;
SJICKTPHUICCKOC U MArHUTHOC I10JIA 3CMJ'II/I;

KPYTOBOPOTHI BEMIECTB B Orocepe B IKOocHcTeMax, B OMOTeOIeH03ax;

ok N

MOTOKH, CBA3aHHBIE C aTMOC(HEPHBIMH, TUAPOCHEPHBIMU U JTUTOCHEPHBIMU

ABJICHUAMHA, B TOM YHCJIC U CO CTHXHI;’IHBIMH;

6. npyrue.

IToTroku B TexHocgepe:
7. TOTOKH CBIPbS, SHEPTUU;
8. MOTOKHU MPOJYKIUU OTpaCiIei IKOHOMUKU;
9. OTXOIbI SKOHOMHKH;
10. uadopmMalioHHbBIE TTOTOKH;
11. TpaHCIOPTHBIE NOTOKH;
12. cBeTOBBIE MOTOKHU (MCKYCCTBEHHOE OCBEILICHHE);
13. mOTOKM MpU TEXHOTEHHBIX aBapUsIX;

14. npyrue.

IToroxu B counaabHOM cpee:
15. undopmanmonnsle MOTOKK (0OyueHHE, TOCYJapCTBEHHOE YIIPaBIICHUE,
MEXIyHApOJAHOE COTPYAHUYECTBO U T.I1.);
16. moackue NOToku (gemMorpaduueckuii B3pbIB, ypOaHU3alKs HACEICHNUS);
17.10TOKM HAPKOTUYECKUX CPEICTB, AJIIKOTOJIA U AP.

18. npyrue

HOTOKI/I, lIOTpeﬁ.]IﬂeMbIe H BbIACJIAECMbBIC YEC€JI0BCKOM B IIpoHecce

AKHU3HEACATCIbHOCTH .
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19. noToku KuCIopojaa, BOJbI, MUIIM U UHBIX BEIIECTB (B TOM YKCIIE aJKOrO0Jb,
TabaK, HAPKOTHKH U T.I1.);
20. MOTOKH PHEPTUH (MEXaHUYECKOMU, TETIJIOBOM, COJITHEUHOU U JIp.);
21. notoku nHpoOpMaLUy;
22. MOTOKHU OTXOAOB IPOLIECCA KUZHEAECATEIBHOCTH;
23. npyrue.
Ilpu ouenke énuaAHUA NOMOKOE HEOOXO00UMO 3HAMb cledylouiee:
® B psjie CIy4yaeB MOTOKH, CTOJIb HEOOXOAUMBbIE JIJIsi CYLIECTBOBAHUSI KU3HU,
MOI'YT IPEBBICUTH JIOIYCTUMBIE i1 BOCIPUHMMAIOLIETO HX DJIEMEHTa
MaTepuu YPOBHU M TEM CaMbIM BHI3BaTh B HEM HEOOpATHMbBIC MPOIIECCHI
(pa3pyuienue, Tuoenp U T.1.). Takue curyanuu omacHbl. [losTomy ecnu
MMOTOKH HE TMPHUHOCAT yliepOa BOCHPUHHUMAIOIICH WX MaTepUH, TO HIET
€CTECTBEHHBbIM MPOLIECC UM  TaKWe€ IOTOKU TMPUHATO  HA3bIBATh
JOMYCTUMBIMU. EcCiiM  TOTOKM HaHOCAT yiiepd, TO UX Ha3bIBAIOT
HEJIOIYCTUMBIMH WJIN ONIACHBIMU;
® MaKCHUMaJbHbIE 3HAYEHHUS I[IOTOKOB, IPU KOTOPHIX YIIEpO eIie He
BO3HUKAET, HA3bIBAIOT MPEAETbHO JIOMYCTUMbIMHU. OOIIEPUHATO
IIAPOKOE MCIOJIb30BaHUE Takux mnoHATuH Kak: IIJIK — mnpenensHO
JIonyctumas KOHUeHTpauus Bewiects; [IJY — npenenbHO T0MyCcTUMBIE
YPOBHU DHEPTETUUECKOTO Bo3aencTBus; [1/IB — npenenbHO nomycrtumbie
BbIOpOoCckl B atMmocdepy; [IJIC — mpenensHO momycThMble COPOCHI B
MTOBEPXHOCTHBIE U TOJ3EMHbBIEC BOJbI;
® BO3HMKHOBEHHME OIACHOU CUTYalUH IIPYU HAIMYUHU ITOTOKOB OT UCTOYHHKA
ONACHOCTU OIPEAEISIETCS] HE TOJbKO BEJIWYMHOW II0TOKA, HO U
CBOMCTBaMU OOBEKTa 3alllUThl, €r0 CHOCOOHOCTBbIO BOCHPUHUMATH M
MIEPEHOCUTH BO3JICUCTBYIOIIME IIOTOKY;
® ONACHOCTH pEAIM3YIOTCA JIMIIb [PU B3aUMOJECUCTBUM HCTOYHHKA
ONACHOCTH, T€HEPUPYIOLIETO MOTOK BO3JCKUCTBUS W BJIEMEHTAa MaTECpUU

(oObekTa 3amUThl), BOCHPUHUMAIOIIETO JTOT TOTOK. OmacHOCTH
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OPOSIBIISIOT ce0si TOJNBKO BO B3aUMOACMCTBHM CHCTEM '"HCTOYHUK
OMMACHOCTH — O0BEKT 3aUThl". OTCYTCTBHE OJIHOM U3 Ha3BaHHBIX CUCTEM
TEOPETUYECKH BOOOIIIE UCKIIIOYAET BOMPOC O 3aIUTE OT OMACHOCTEH.
Takum oOpa3oMm, 011 603HUKHO6eHUA U peanu3auyuu ORACHOCHU
Heo0X00uMo coodnrdenue ciedyruux ycioeuii:
® HaJuM4Yhe€ COBOKYNMHOCTU CHUCTEM '"HMCTOYHUK BO3JEHUCTBUA — OOBEKT
3alUThl" M HUX COBNAJEHHE MO MECTY M MO BPEMEHH NpeObIBaHUS B
YKU3HEHHOM IIPOCTPAHCTBE;
® HaJM4Me€ MHCTOYHMKA OMACHOCTHU, CIOCOOHOTO CO3/1aBaTh 3HAYUMBIE
MOTOKHU BELIECTBA, SHEPTUU WM HHPOpMAIUY;
® HAIMYUE Y 3alIUIIAEMOro OOBEKTa OrpaHUYEHUN 10 BEJIUUYHHE

BO3JIEUCTBHUSA IIOTOKOB.

1.2.3. IIPEJAEJIbBI TOJIEPAHTHOCTH OPI'"AHU3MA

TonepaHTHOCTH — CLIOCOOHOCTH OpPraHHU3Ma MEPEHOCUTh HEOJIArONMPUsITHOE
BJIMSIHUE TOTO WM MHOTO (pakTopa cpenbl. AMepukaHckuil 3oomnor B. llendopa B
Hayae XX B. chopMyiaHpoBad 3aKOH TOJIEPAHTHOCTH: «JIMMHUTHpYOIMM
¢pakTopom mnpouBeraHus nNONMyJaAUMH (OPraHu3Ma) MOKeT ObITH KaK
MHMHMMYM, TaK M MAKCHMYM 3JKOJIOTHYeCKOI0 BO3JICiCTBHS, a JAHANA30H
ME:K1y HUMH onpeae/isieT BeJIMYMHY BHIHOCIHBOCTH (Mpeaes1 TOJIePAHTHOCTH)
OpraHusMa K 3aJJaHHOMY (paxkTopy».

30Ha onTUMyMa C TOYKOM KoM(opTa (TOUYKa MaKCUMyMa >KMU3HEHHOTO
NOTEHLMala) U 30HBI JOMYCTHMBIX 3HAUY€HUH (haKTOpa BO3IEHUCTBUS SIBISAIOTCA
00J1aCThI0 HOPMAJIBHOM JKU3HEESATEIBHOCTH, a 30HbI C OOJBIIUMHU OTKJIOHEHUSIMHU
¢dakTopa OT ONTUMyMa Ha3bIBAIOTCS 30HAMU yruereHus. [Ipenesnsl ToaepaHTHOCTH
no (QakTopy BO3JEHUCTBHS COBMAJAIOT CO 3HAYCHUSIMH MUHUMyMa M MaKCHMyMa
¢dakTopa, 3a mpenesaMu KOTOPHIX CYIIECTBOBAHHWE OpPraHM3Ma HEBO3MOXKHO (3TO —

30Ha THOEIN).
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[TpowmtocTpupyeM cKa3aHHOE. B €CTECTBEHHBIX YCIOBHIX Ha OBEPXHOCTH
3emun Temrmeparypa aTMocepHoro Bo3ayxa m3mensiercs ot —88 go +60°C, B To
BpeMs Kak TeMIlepaTypa BHYTPEHHHUX OPTaHOB YeJIOBEKa 3a CYET TEPMOPETYIISUU
ero opranm3ma coxpansercs kKomdopTtHou, Omuskoit k 37°C. Haussicmias
TEeMIlepaTypa BHYTPEHHUX OPIraHOB, KOTOPYIO BBIIEPKUBAET 4YENIOBEK, — 143,
MuHUManbpHas — +25°C.

TemnepaTtypa Bo3nyxa B pabOUYMX M KWJIBIX NMOMELICHUSIX, HA yJIUIAX U B
IPUPOAHBIX YCIOBUSIX CYHIECTBEHHO BIIMSET Ha COCTOSIHME OpPraHU3Ma 4YeJlOBEKa,
U3MEHSAS ero >KM3HEHHBIN moTeHuuan. [Ipu HU3KUX TemmepaTypax HaM XOJOIHO,
npu BbICOKMX — >kapko. Ilpu temmeparype Bozayxa 30° paboTocrnocoOHOCTH
YeJI0BEeKa 3HAYUTENBHO MaJ1aeT.

VYCTaHOBNIEHO, YTO y YEJOBEKa CYLIECTBYET 3aBHUCHUMOCTH KOM(DOPTHBIX
TEMIIEpaTyp OKpYyKaroleld cpelpl OT KATErOpUU TSIKECTH BBIMOJIHIEMBIX padoOT
(Jlerkasi, cpefHsis, Tsxkenas), OT Mepruoia rojia U HEKOTOPBIX APYTUX MapaMeTpoB
MUKpoKInMata. Tak, 171 4eJI0oBeKa, BHIMOIHSAIOIIETO JETKy0 padboTy, KoMpopTHas
teMmneparypa jetom cocraBuser 23-25°C, 3umon — 22-24°C; nmia 4enoBeka,
3aHUMAIOIIETOCS THKEIbIM (PU3NYECKUM TpynoM, JietoM — 18-20°C, 3umoit 16—
18°C.

OTKJIOHEHUSI TEMIEPATYPBI Cpelibl OT KOM(MOPTHBIX 3HaUeHUil Ha + 2-5°C
CUMTAIOTCA JIOMYCTUMBIMH, TMOCKOJbKY HE OKAa3bIBAIOT BIMSHUE Ha 3J0POBHE
YeJIOBEeKa, a JUIIb YMEHBIIAIOT MPOU3BOAUTENBHOCTh €ro JESTEIbHOCTH.
JlanpHele OTKIOHEHUSI TEMIIEPATYPhl OKPYKAIOLIEro BO3yXa OT JAOMYCTUMbIX
3HAYEHUI CONMPOBOXKJIAIOTCS TSHKEJIBIMHU BO3JICHCTBUSIMU Ha OpraHU3M 4YeJoBeKa U
YXYALIEHUEM €ro 370pOBbs (HapylIeHUE IbIXaHUs, CEpJACYHOU NESITeIbHOCTH U
ap.).

[Ipu emje OONABIIMX OTKIOHEHUSX TEMIEPATYp OKPYKAIOIIETO0 BO3AyXa OT
JIOMYCTUMBIX 3HaYEHUN BO3MOXKEH IMEeperpeB (rUNnepTepMusi) WM MEePEoXIIaKICHUE
(runoTepMusl) OpraHM3Ma YeJOBeKa, a TaKKe IOJIyYeHHE HMM TEeIUIOBBIX MU

XO0JIOJIOBBIX TPaBM.
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HeoOxomumo otmetuTh, uTO Kiaccuueckas kpuBas Ilendopma wumeer
OTHOIICHHE TOJIBKO K MIPUPOIHBIM (haKTOpaM BO3AEUCTBUA (B HAILIEM MIPUMEPE 3TO
TEMIEpaTypa OKpyXkarole cpenbl). PakTophl, MOJHOCTHIO UYyKIblEe OpPraHU3MY,
MOTYT UMETh 30HY KOM(pOPTHOCTU BOJIU3U HYJSI HHTEHCUBHOCTU U TOJBKO OJUH
MaKCUMaJIbHBIA MpPEAea BO3JACHCTBHA. OJTO XOPOLIO WJUIIOCTPUPYET IIpoLece
BJIIMSHUS aKyCTUYECKMX KOJEOaHWH Ha OpraHu3M 4YelloBeka. PeanbHble YypOBHHU
3ByKa B MECTaX BO3MOXHOTO MpeObIBaHUS YeJIOBEKa MOTYT U3MEHATHCS B BeChbMa
mupokux npenenax or 0 go 160 nbA u conpoBOXIAIOTCS HIMPOKOW TaMMOM
OTBETHBIX PEAKLIUNA OpraHu3Ma 4eJIOBEKa.

[Ipu ypoBHsix 3Byka 10 20 1bA 4denoBek 4yBCTBYeT ceOst KOM(OPTHO, HE
pearupysi HEraTUBHO Ha HAJIMYME 3BYKOB B OKPYKAIOUIEN €r0 CPENE; YPOBHU 3BYKa
no 50 nabA He BIMAKOT Ha 3J0pPOBbE  YEJIOBEKA, 3aHUMAIOLIErocs
UHTEIJIEKTYaJIbHOM JIeATENbHOCTBIO, @ Yy JIIOAEH, CBSI3aHHBIX C (PU3NYECKUM
TPYJOM, BEpXHssl TpaHulla MOXKeT ObITh pacmmpeHa A0 80 nbA. DTu 3HaueHus
YPOBHS 3BYKa COOTBETCTBYIOT NPEAEJIBHO AOIYCTHUMBIM YCIOBHUSM BO3JEUCTBHUS
3ByKa Ha YEJIOBEKA B MPOLECCE €T0 NEATEIbHOCTH.

JlanpHeWuid poCT ypOBHS 3ByKa CBbIIe 85 ABA mOpHU IJIUTENBHBIX €ro
HKCTIO3ULMAX (O HECKOJIBKUX JIET) MOKET MPUBOAUTH K TYTOYXOCTH, MPU ITOM C
JAJbHEUIINM  YBEJIMYEHUEM YPOBHA 3BYKa BEPOSITHOCTh BO3HHUKHOBEHHS
TYrOyXOCTH pacTer, a npu ypoBHAX 3Byka 140 nbA u BblIE BO3MOXXHO
TpaBMHUPOBAHUE YEJIOBEKA U3—3a pa3pbiBa OapaOaHHBIX MEPENOHOK MU KOHTY3HH.
[Tpu ypoBHsix 160 1BA MOXKET HACTYIIUTH CMEPTH YEIOBEKA.

N3 paccMOTpeHHOTO IpuUMepa CIELyeT, 4TO, M3MEHsAs IOTOKM B Cpene
OoOWTaHUs, MOKHO TOJIYYUTh PSAJl XapaKTEPHBIX BHUJIOB BO3JECHUCTBHS MOTOKOB Ha
YEJI0BEKA, 3 UMEHHO:

e komMdopTHOEe (ONTHMAJBHOE), KOIrJa IOTOKM  COOTBETCTBYIOT

ONTUMAJIbHBIM YCJIIOBHUSIM BO3JIEUCTBHUS: CO31AI0T ONTUMAJIBHBIE YCIIOBHS
JNEATEIbBHOCT U OTIbIXA; NPEANOCHUIKM Ul IPOSIBJICHUS HAWBBICIIEH

paboTOCIIOCOOHOCTH U, KaK CJIEACTBUE, MAKCUMAIBHOM MPOYKTUBHOCTH
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JNESATENbHOCTH; TapaHTUPYIOT COXPAHEHHUE 30POBbSI UEJIOBEKA U
IIEJIOCTHOCTH KOMIIOHEHT CPEeJIbl OOUTAHMUS;

e JONMYCTHMOE, KOTJa MOTOKH, BO3JCHCTBYS Ha 4YEJIOBEKA U Cpeny
oOUTaHUsl, HE OKa3bIBAIOT HEraTUBHOIO BJIUSHHUS Ha 370pPOBbE, HO
OpUBOAIT K JUCKOMGOPTY, CHIDKas 3(PPEKTUBHOCTh EATEILHOCTH
yenopeka.  CoOsirofeHue  YCIOBUM — JIOMYCTUMOIO  BO3JEHCTBUS
rapaHTHPYET HEBO3MOXXHOCTh BOSHUKHOBEHUS U PA3BUTHUSI HEOOPATUMBIX
HETaTUBHBIX MTPOIIECCOB Y UETIOBEKA U B Cpejic OOMTAHUS;

® OIACHOE, KOT/Ia TIOTOKH MPEBBIIAIOT JOMYCTUMbIE YPOBHU U OKA3bIBAIOT
HETaTUBHOE BO3JICMCTBUE HA 3J0POBbE UEIIOBEKA, BBI3bIBAS MPU
JUIMTEIbBHOM  BO3JCHCTBMU  3a0ojeBaHus, ¥ (WIM) TPUBOIAT K
Jierpajaiy cpeibl OOUTaHuS;

e Ype3BbIYANHO OMACHOE, KOT/IA ITIOTOKU BBICOKHMX YPOBHEH 3a KOPOTKHU
IIEpUOJI BPEMEHM MOIYT HAHECTH TpaBMy, IPHUBECTH YEIOBEKA K
JIeTaJTLHOMY HMCXOJly, BbI3BaTh pa3pyllieHUs B cpeie oOutanus. ['udenb
OpraHu3Ma TMPOUCXOJUT TPH 3HaYeHUsX (¢dakTopa BO3JCHUCTBUS,
JIeKAIMX BHE 30HBI TOJEPAHTHOCTH, €€ MOXKHO paccMaTpuBaTh Kak
MPOLIECC pacmajia OpraHu3Ma Ha MPOCTHIE CUCTEMBI.

Ha ocHOBaHMU BBINIEU3IOKEHHOTO MOXKHO CGHOPMYIUPOBATH aKCHUOMY O
BO3JICHCTBUM Cpelbl OOUTAHUSI Ha YEJIOBEKA: BO3JelicTBHE Cpelbl 00MTAHUSA HA
YyeJl0BeKa MOXKeT ObITh TMO3UTHUBHBIM MJM HEraTMBHBIM, XapakTep
BO3JICHCTBUA ONpelesiioT IapaMeTpbl IO0TOKOB BeEUIECTB, JHEPruil u
uHopmManmi.

OTMeTuM, YTO TNPUMEHUTETHLHO K JIOOOMY JKMBOMY TEIy akcuoma o
BO3JICMCTBUM Cpelbl OOWTAaHUS HAa TEJIO0 3BYYUT CIEIYIOIIUM 00pa3oM:
BO3JICCTBHE CpeIbl OOWTAHHS Ha >KUBOE TEIO MOXKET OBbITh MO3UTHUBHBIM WA
HETaTUBHBIM, XapakTep BO3ACHUCTBUS ONPENCISAIOT NapaMeTpbl IIOTOKOB U

CIIOCOOHOCTH KMBOT'O TEJa BOCIIPUHUMATDL 3TH ITIOTOKH.
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N3 4deTbipex XapakTepHbIX BUAOB BO3J€iiCTBHA cpedbl OOMTAHHUS HAa
Yyejl0BeKa MmepBbie Ba (KOM(pOpPTHOE U JA0IMYCTHMOE) COOTBETCTBYIOT
MO3UTHBHBIM YCJIOBHAIM NOBCEAHEBHOM KM3HEAESATEJIbHOCTH, a ABAa JPYrHX
(omacHoe M 4Ype3BBIYAWHO ONACHOE) SBJIAKTCH HEAONMYCTUMbIMHM IJI
MPOLECCOB KMU3HEACATEIbHOCTH YeJI0BEKA.

[Ipn anamu3e mpomecca BO3IACUCTBUA OIACHOCTEM CIEAYET YYUTHIBATH
akcuoMy 00 OJTHOBPEMEHHOM BO3/ICHCTBHH OIMACHOCTEH M HAJIUYHE COBOKYITHOTO
BO3JIEMCTBHUS ONACHOCTEI HA 00OBEKT 3aIIUTHI.

Axcuoma 00 OJHOBPEMEHHOM BO3JICUCTBHHM OMACHOCTECH YTBEPKIACT:
MOTOKH BellecTBa, JHepruM W HHpopManuu, TreHepupyemMble HX
HCTOYHUKAMHU, He 00J1aJaI0T M30UPATEIBLHOCTHIO M0 OTHOLIEHUIO K 00bEKTaM
3alUUThl U OJJHOBPEMEHHO BO3/ICHCTBYIOT HA YeJIOBEKA, IPUPOAHYIO Cpeay U
TexHoc(depy, HAXOAAIIMXCH B 30He UX BJIMSHUSA.

N3 510l akcMOMBI cleAyeT, Hampumep, 4To BUOpalus J1H0OO0ro 3aaHMs
OJHOBPEMEHHO BO3JECUCTBYET Ha JIIOJEH, CTPOUTEIBHBIE MaTepuaabl W
KOHCTPYKIIMM, HA KOMMYHHUKAIIUU U YCTPOWCTBA, HaXOoAsdlIKuecss B HEM. Pe3ynbprar
BO3JICHCTBUY BUOpAIMM OJHOW WHTCHCHBHOCTH HA BCE HAXOIAIIUECS B 3/IaHUU
00BEKThl MOXET OBITh PA3TMYHBIM (ONACHBIM WM HEOMACHbIM) M TOJHOCTHIO
ompenensieTcss CIOoCOOHOCThIO  O0OBEKTa  3aluThl  (YETOBEK, MaTepualbl,
KOMMYHUKAITMH | T.I1.) K BOCIIPUATHIO BOHUKIIIEH B TOM 3IaHUH BUOPAIIUH.

[Ipu oneHke BO3JCHCTBUSA ONMACHOCTEH Ha OOBEKT 3aIUThl HEOOXOIUMO
TaK)K€ YYUTHIBATH, YTO JIFOOOU OOBEKT BOCIIPUHUMAET OJTHOBPEMEHHO BCE TIOTOKU
BEIIECTBA, PHEPTrUU W WH(OpMAIUHU, MOCTYMAIONIME B 30HY €ro MNpeObIBaHUS B
COOTBETCTBUHM C aKCMOMOM O COBOKYITHOM BO3jeHCTBHM omacHocTel: «Ha moboi
00BEKT 3aIUThl OJHOBPEMEHHO BO3JIEHCTBYIOT BCE MOTOKHU, MOCTYIAIOIINE U3BHE
B 30HY €ro peObIBaHUS.

JInsi COBPEMEHHOTO COCTOSHUSL COBOKYITHOCTH CHCTEMBI «YEJIOBEK —
TexHocepa» XapakTepHbl JBa BHJIa HETATUBHBIX CHUTYallud, CBS3aHHBIX C

BO3JIECTBHEM ONIACHOCTEH Ha YeJoBeKa:
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® CcuTyalus — AJIUTeJbHOE BO3AeHCTBHE MOCTOSTHHBIX MJIHM NepeMeHHBbIX
ONACHOCTEel  OrPpaHMYECHHOW HWHTEHCHBHOCTHM B  JIOKAJbHBIX,
PErHOHANBHBIX M I100anbHBIX 30HaX. Crola OTHOCATCA CHUTYallMH,
CBSI3aHHBIC C JUIMTEJIBHBIM JCHCTBHEM OIIACHOCTEN HA IIPOU3BOJACTBE, B
ObITYy MU B TOpoJe, a TakkKe JEUCTBUSA TIJ00AJbHBIX OIMACHOCTEN
(moTeruieHne KiIuMaTa, pa3pyLIEHUE O30HOBOIO CJIOSl, KHUCJIOTHBIE
OCaJIK{, TIOBBIIICHUE PAIMOAKTUBHOTO (poHA aTMOCc(hephl);

e cuTyaluss — KpPAaTKOBpPEMEeHHbIe BO3JeiiCTBUSI  MMIIYJbCHBIX
ONIACHOCTEH BBICOKON MHTEHCHMBHOCTH B JIOKAJIbHBIX, MAKCHMYM B
permoHaNbHbIX 30HaX. Crofa OTHOCATCS YpE3BbIYAIHBIE CUTYALMH,
CBSI3aHHbIE C TEXHOTEHHBIMU aBapUSIMH, KaTaCTpopaMu U CTUXUHHBIMU

OeCTBUSIMU.

1.2.4. IOJIE OITACHOCTEHA

CoBpeMeHHBII MHp OIACHOCTEH OOmMpeH M BechMma 3HauuteneH. Kak
MPaBUJIO, B IPOU3BOACTBEHHBIX, TOPOJCKUX UM OBITOBBIX YCIOBHSIX Ha YEJIOBEKa
BO3/ICIICTBYET OJIHOBPEMEHHO HECKOJbKO HETaTHUBHBIX (akTopoB. Kommiekc
(bakTopoB, OJHOBPEMEHHO JEHCTBYIOUIMX HAa KOHKPETHBIH OOBEKT 3alllMThl,
3aBUCUT OT TEKYILIEr0 COCTOSHHSI COBOKYIHOCTH HCTOYHUKOB OIACHOCTH OKOJIO
00bekTa. COBOKYNHOCTH HCTOYHUKOB 00pa3yeT 0KO0JI0 3alMIIAEMOro 00beKTa
TaK Ha3bIBaeMoe 10Jie ONIaCHOCTeM.

[Tone omacHoCTeM, AEUCTBYIONINX HA OOBEKT 3allUThI, MOKHO MPEACTABUTH
B BUJE€ COBOKYIHOCTH (PAKTOPOB MEPBOTO, BTOPOTO, TPETHETO M HHBIX KPYTOB,
PACIIOJIOKEHHBIX BOKPYT 3allMIIAEMOT0 00bekTa. CUuTaeTcs, 4YTO OCHOBHOE
BJIMSIHME HA O0BEKT 3alHUThl (YeJI0BEeKa) OKa3bIBAT (aKTOPbI NEPBOro
Kpyra. @akTopbl BTOPOro Kpyra BIUSIOT B OCHOBHOM Ha JIpyrue 0ObEKThI 3aIlUThI
(31aHUs. M COOPYXKEHHUs, NPOMBILUICHHBIE TEPPUTOPHUM H T.I.). OmacHocTu
TPETHEr0 Kpyra OKAa3bIBAIOT BCEOOIlee BIMSHUE HA HACEJICHHE PErHOHOB U

KPYIHBIX TOPOJIOB, KOHTUHEHTOB U BCe HaceneHue 3emiid. OnacHOCTH BTOPOIO U
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TPETBErO0 Kpyra OIOCPENOBAHO MOTYT BO3IECHCTBOBATH HA Ka)XXIOIO YEJIOBEKa,

YCUJIMBAsl BIMSHUE MEPBOTO Kpyra ONACHOCTEH. XapaKTepHOE CTPOCHHE

INPUYINHHO—CIICACTBCHHOI'O HOJIA OHaCHOCTCﬁ, HCﬁCTBy}OHIHX Ha 4YCJIOBCKAa B

COBpPEMEHHOM TexHocepe, MoKazaHo Ha puc 1.

»»

Puc. 1. Cxematnyeckoe H300paKeHHWE NPHYUHHO — CJICJICTBEHHOTO IIOJISI OMAcCHOCTEH, B

KOTOPOM HaxOJUTCS OpraHu3Mm uenoBeka ()

B

COCTaB IMepBOro Kpyra omnacHocreid (1), HemocpeacTBeHHO

IlCﬁCTByIO].[IHX Ha 4¢JI0BC¢Ka, BXOAAT:

OIIACHOCTH, CBSI3aHHBIE C KJIMMATHYSCKUMM U ITOTOJIHBIMU M3MEHCHUSIMU
B atMocdepe u ruapocdepe;

OMAaCHOCTH, BO3HUKAIOIIME H3—3a OTCYTCTBUS HOPMATHUBHBIX YCIIOBHI
NESITeIbHOCTH, — TI0 OCBEIICHHOCTH, II0 COJIEP)KaHUIO BPEIHBIX
MpUMECEH, MO 2JICKTPOMArHUTHOMY W PaJAHAIlMOHHOMY H3JIYyYCHHUSIM U
T.IL.;

OITACHOCTH, BO3HHUKAIOIIME B CEIUTCOHBIX 30HaX M Ha OOBEKTax
SKOHOMHMKH TIPH  peaju3alu  TEXHOJOTUYECKUX  MPOIECCOB U
AKCIUTyaTalluM TEXHUYECKUX CPEJICTB KaK 3a CUeT HECOBEPIICHCTBA
TEXHUKH, TaK WU 3a CUET €€ HEeperiaMeHTUPOBAUHOTO HCIIOJIb30BaHUS

orneparopaMu TCXHUYCCKUX CUCTCM U HACCIICHUCM B 6BITy;
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® UpE3BBIYANHBIE OMACHOCTH, BOSHUKAIOIIUE MPU CTUXUUHBIX SBICHUIX U
TEXHOTEHHBIX aBapUsX, B CEIMTEOHBIX 30HAX U HA O0BEKTAX IKOHOMHUKHU;

® OIIACHOCTH, BO3HUKAKIIME M3—3a HEJOCTATOYHOW  IOJATOTOBKH
paboTaromux U HaceJIeHHs 0 0€30MaCHOCTH KU3HEACATECILHOCTH.

OcHOBHBbI¢ NPUYMHBI BOBHUKHOBEHHS ONMACHOCTEN BTOPOro kpyra (2) ,
XapaKTepHBIX MJI1 ypOaHU3UPOBAHHBIX TEPPUTOPUNA, OOYCIOBIEHBI HAJIMYHEM U
HepallMOHAJILHBIM OOpaIlleHUEM OTXOJI0B IIPOU3BOJICTBA U ObITa; YpE3BbIYAHHBIMU
CUTyallUsIMU, BO3HUKAIOIIMMH TIPU CTUXUUHBIX SIBICHUSX U TEXHOT€HHBIX
aBapusX, B CENUTEOHBIX 30HaX M Ha OOBEKTaX HIKOHOMHUKH; HEIOCTATOYHBIM
BHUMAaHHEM PYKOBOJIWTENEH TMpOM3BOACTBA K BOmMpocaM  0€30macHOCTU
MPOBENECHHs padOT U T.M. DTO CO3AAET YCIOBHS JJII HENIPABUIHLHON OpraHU3aluu
pabounx MeCT, HapylIeHHs YCJIOBUH Tpyna, 3arpsi3HEHUS BOJIbI, IPOJIYKTOB
MUATAHUS U T.11.

OnacHoctu Tperbero Kpyra (3) — OMacCHOCTH MEKPEruOHAJIBHOIO M
rJ00aJbHOI0 BJMSIHMS — HE BCErJa BBIPAKEHBI JOCTATOYHO 4YeTKOo. OmHaKo
HEKOTOPBI UX MepeYeHb MOXET ObITh chopmynupoBaH. K HUM, mpexae Bcero,
CJIeAyeT OTHECTU OTCYTCTBHUE HEOOXOMMBIX 3HAHUM U HABBIKOB Y pa3pabOTYMKOB
IIPU  TOPOEKTUPOBAHUM TEXHOJIOTMYECKUX MPOLIECCOB, TEXHUYECKUX CHUCTEM,
31aHUM M COOPYKEHHM; OTCYTCTBUE 3(P(PEKTUBHON TOCYAapCTBEHHOW CHCTEMBI
PYKOBOJICTBA BOIIpOCaMH O€30MACHOCTH B MacuITabax OTpaciii SKOHOMHUKH WU
BCEM CTpPaHbl; HEIOCTATOYHOE PAa3BUTHUE CHUCTEMBI IIOJTOTOBKM HAYYHBIX W
PYKOBOJAIIUX KaJpoB B 00JacTH OE30MACHOCTH >KU3HEACITEILHOCTH W 3aIUTHI
OKPYKaroIIEH CPEIbI.

Paznenenue HoOkcocdepsl Ha OTACIbHBIE KPYTH OIMACHOCTEH SBIISETCS
JIOCTaTOYHO YCIIOBHBIM, HO BEChbMa BA)XXHBIM IPH aHAJIN3€ MPUYUH HETATUBHOTO
BIIMSIHUSA OIIACHOCTEM Ha Jojaed. HyXHO pPyKOBOJACTBOBATHCS —CIEIYIOIIMM:
npeHeOpexeHue TpeOOBaHUSMU O€30MaCHOCTH B MEPBOM Kpyre OMacHOCTEn
CONPOBOXK/IACTCS, KaK MpPaBUJIO, TPaBMaMH, OTPABICHUSIMU WA 3a00JEBaHUSIMU

YeJioBeKa WM HEOONBIIUX TPYNI JIIOJEH; NpeHeOpekeHne TpeOoBaHUSIMU
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0€30macHOCTH BO BTOPOM KpyTe OMacHOCTEH, KaK MPaBUIIO, OTAAJISET IO BPEMEHU
HETaTUBHBIC TIOCJICJICTBUS, HO YBEJIMYMUBAET MACIITA0bl UX BO3JIEHCTBHSI Ha JIIOIEH
(MaccoBble OTpaABJICHUS IIPU 3arpsi3HEHUH OMOPECYPCOB OTXOJaMU, THOENb J0eH
B IIaXTax, NpU OOpYIIEHWU CTPOUTENBHBIX KOHCTPYKIMM u T.1m.). JleicTBue
MCTOYHUKOB OMNACHOCTEM TPEThero Kpyra OOBIYHO MIMpokomaciiTadHo. Tak,
HaIrpuMmep, IpuMeHeHue >TuimpoBaHHoro 0ensuHa B [IBC, caHKunoHUpOBaHHOE
roCyJapCTBOM, TYyOWTENbHO JUIsl HACEJICHHWS KPYMHBIX TOPOJIOB; TPUHATHE
peuieHust o nepepabotrke B Poccumu pagroaKTHUBHBIX OTXOJIOB, BBO3UMBIX H3—3a
pyOexa, TauT OMacHOCTh PAJMOAKTUBHOTO BO3JEHCTBUS Ha HACEICHHE MHOTHX
PETMOHOB HAIIIEH CTPaHbI U T.]I.

B mHactosimiee Bpems KOMIUIGKCHas OIlEHKA pEaIbHBIX CHUTYallMd C
WCITOJIb30BAaHUEM MOJICIBHBIX MPEJICTABICHUN O MPUYMHHO—CICIACTBEHHOM IIOJIC
OMacCHOCTEW, NEUCTBYIOIIMX HAa MPOMBIIUIEHHOM MNPEANpPUSATHU, B TEXHOCHEPHOM
pEerMOHE W T.MI., TPOBOAMTCS PEIKO H3—3a OTCYTCTBUS TCOPECTUYCCKHX M
MPAKTUYECKUX Pa3pabOTOK B 3TOM oOjacTH. DTO 3adada OnrpKaiiiero OymyIiero,
BXOJAIIAsE B KOMIUIEKC HAay4YHBIX MCCJIEJOBaHUNA B o001acTu obOecredeHus

TeXHOC(EpHOU OE30MaCHOCTH.

1.2.5. KJACCH®HUKALHUA OMACHOCTEM

KauectBeHHy10 KiaccU(UKAIIMIO OMAacHOCTEH 11e1eco00pa3HO BECTU IO
JIBYXYpPOBHEBOH cxeme, cBeAs B mepByto rpymmy (I ypoBeHb) kimaccudukanuu
MPU3HAKU OMACHOCTH: MX MPOUCXOXKAECHHUE, MapaMeTpbl U 30HbI BO3IACHCTBUS, a
MMEHHO:

® IPOUCXO0KICHUE UCTOYHUKA OMTACHOCTEM;

® B/l TIOTOKA, 00OPa3yOUIEro ONacHOCTb;

® VUHTEHCHUBHOCTH (YPOBEHb) BO3JIEUCTBHS OMACHOCTH;

® JUIMTEIILHOCTh BO3JICHCTBUS OMACHOCTH Ha OOBEKT 3aIUTHI;

® BH/JI 30HBI BO3JICHMCTBUS OITACHOCTEW;

® pPasMCpLI 30H BO3ICHCTBUS OIIaCHOCTH,
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® CTENeHb 3aBEPUICHHOCTH IMpOIlecca BO3IACHCTBHUS OMAaCHOCTHU HA OOBEKT

3aIUTHI.

Bo Bropyro rpynmy (Il ypoBeHb) kinaccudukanmuu — omacHocTen
1[€JIeCO00Pa3HO CBECTH MPHU3HAKH, CBSA3aHHBIE CO CBOMCTBAMU OOBEKTA 3AILUTHI, a
UMEHHO:

® CIMOCOOHOCTh OOBEKTA 3aIUTHI Pa3IMYaTh OMTACHOCTH;

® BH/I BIIUSHUS HETATUBHOTO BO3JICHCTBHS OMMACHOCTH Ha OOBEKT 3AIUTHI;

® YUCJICHHOCTH JIUII, TOJIBEPKEHHBIX BO3/ICHCTBHUIO OTMIACHOCTH.

Paccmorpum nepsyro rpynmy (I ypoBens) kiaaccupukanum onacHocTei.

[To mpouCX0XKAEHUIO OTACHOCTH Cpeibl OOMTaHUS CIEA0BAIO Obl Pa3eiIUTh
Ha €CTECTBCHHBIC M AHTPOIOTCHHBIC, TOJIaras IMPU OSTOM, YTO €CTECTBCHHBIC
OMMACHOCTH OOYCJIOBJICHBI KJIMMATHYECKUMU U MHBIMH MPUPOTHBIMU SIBJICHUSMU U
YTO BO3HUKAIOT OHU TP HW3MEHCHUHW ITOTOJHBIX YCJIOBHUH W €CTECTBCHHOU
OCBEIICHHOCTHU B Orocepe, a TakKe MpU CTUXUUHBIX SBJICHUSIX, TIPOUCXOIAIINX B
ouocdepe (HaBOHEHUS, 3EMJICTPSICEHUS U T.]1.).

Bce octanbHble omacHOCTH ciienoBaio Obl Ha3BaTh AHTPONOTCHHBIMH,
MOCKOJIPKY YEJIOBEK HEMPEPHIBHO BO3JECHCTBYET HA CpPeAy OOWTAHUS MPOTYyKTaMHU
CBOCH JIEeATEIBbHOCTH (TEXHWYECKHMMH CPEICTBaMH, BBIOpOCAMHU Pa3IMYHBIX
MPOU3BOJICTB | T.II.), TEHEPUPYS TEM CaMbIM B Cpelie OOUTaHUSI MHOTOUYNCIICHHBIC
omacHocTH. [Ipy 3TOM MO AHTPONMOTEeHHBIMHU ONMACHOCTSIMHU CJIeAyeT MOHUMATh
OMIACHOCTH, KOTOpPble BO3ZHMKAKT B pe3yJbTare OMMUOOYHBIX WIH
HECAHKIMOHMPOBAHHBIX CHCTBUN YeJI0BEKAa WJIU I'PYIIII JIOJEH.

B npunnune Bce omacHOCTH, MPOUCXOSAIIME OT MAIIMH M TEXHOJIOTUH, MO
CBOCH CyTH aHTPOTOTEHHBI, MOCKOJIBKY WX TBOPIIOM CUUTAETCS YEJIIOBEK, OJTHAKO,
YYHUTBIBAasE X MHOT0oOOpasue, 3HAYMMOCTh W, KaK MPaBUIIO, 00E3TNYEHHOCTh TI0
OTHOUIEHUIO K WX CO3JaTeN0, 3TH OMACHOCTH B COBPEMEHHOM IPEJ/ICTABICHUU
BBIJICJISIFOT B OT/ICTIBHYIO TPYIITY — TPYIITy TEXHOTEHHBIX OMACHOCTEH.

TexHoreHHbIe OMACHOCTH CO3AAKOT JIEMEHThI TeXHOC(epPhl — MAIIIUHBI,

coopy:keHusi U BewiecTBa. IlepeyeHb TEXHOreHHBIX PeaibHO AEHCTBYIONIUX
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ONMACHOCTEH 3HAYHUTEeJeH M HacuuTbiBaer ©Oosee 100 BugoB. K
pacnpoCTpaHEHHBIM U 00JIAAIONIM JTOCTATOYHO BHICOKUMH YPOBHSIMH OTHOCSTCS
MIPOM3BOJICTBEHHbIE OMACHOCTH: 3aMbUICHHOCTh M 3ara30BaHHOCTh BO3/yXa, IIYM,
BUOpalUK, 3JIEKTPOMATHUTHBIC MOJIs, MOHU3UPYIOIIUE U3JIyYEHUS, MOBBIIICHHbBIC
WM TIOHW)KEHHBIE TMapaMeTphl aTMoc(epHOro BO3AyXa B TMOMEIIEHUSIX
(Temmepatypa, BJIQXHOCTh, TOJABMI)KHOCTb, JaBJICHHE), HEJAOCTaTOYHOE U
HENPABWIBHO OpPraHU30BaHHOE KCKYCCTBEHHOE OCBEIIEHWE, MOHOTOHHOCTH
NEATeIIbHOCTH, TSDKENbIA (U3NUECKUH TPy, JJIEKTPUUYECKUN TOK, MaJaloIIne
MPEIMETHI, BBICOTA, IBMKYIIHUECS MAIIMH U MEXaHU3MOB, YaCTU Pa3pyILIAKOIIAXCS
KOHCTPYKIIUH U JP.

B ObITY ¥ B TOPOJCKHX YCJIOBHUSAX YeJIOBEKa TaKXE COMPOBOXKIACT Iiejas
raMMa TEXHOTEHHBIX HeraTUBHBIX (akTopoB. K HHM oOTHOCSTCSA: BO3mYyX,
3arpsSI3HCHHBIA MPOJYKTaMH CrOpaHHWs TPUPOJHOro Tasza, BeiOpocamu TOC,
MIPOMBIIIJIEHHBIX MPEANPUITUNA, aBTOTPAHCIIOPTA U MYCOPOCKUTAIOIINX 3aBOJIOB;
BOJZIa C M30BITOYHBIM COJIEP)KAHMEM BPEIHBIX MPUMECE; HeJ0OpOKaYeCTBEHHAS
nuIa; IryM, WHEGPa3ByK, BUOpAIUs;, 3JICKTPOMArHUTHBIE TMOJS OT OBITOBBIX
npuboOpoB, TeneBU30poB, auciieeB, JIOII, pagmopeneiiHbIX  yCTPOMCTB;
MOHU3UPYIOIIME U3TYyUYCHHS MPU PA3TUYHBIX MEIUIMHCKUX OOCienoBaHMIX, (HOH
OT CTPOUTEIBHBIX MAaTEPUAIIOB U JIP.

Takum 00pazom, MO MPOUCXOKACHUIO BCE OMACHOCTU MPHUHSATO JCIUTHh Ha
ecmecmeeHHble, AHMPONO2EHHbIE U MEXHO2EHHble, TIPU STOM CUHUTAIOT, YTO
€CTECTBCHHBIE  OMAaCHOCTH  CO3JAIOTCA  MNPUPOJOHM, a TEXHOIECHHBIE U
AHTPOITIOTEHHBIE OITACHOCTU — PYKOTBOPHBI. bosiee BHHUMATENbHOE H3YyUYEHHUE
MIPOUCXOXKJICHUSI ONTACHOCTEMN MO3BOJISIET BBIJCIUTD €I1I€ JIBE TPYIIbl OMACHOCTEM:
—TE€XHOT€HHBIE U AHTPOIIOT€HHO—TEXHOT€HHBIE.

K ecTecTBEeHHO—TEXHOTE€HHBIM OIACHOCTSIM CJEAYET OTHECTU TE€, KOTOPbIC
WHUILIMUPYIOTCS €CTECTBEHHBIMH IPOIECCaMM (3€MIICTPSCEHUS, BETPhI, TOKIU U

T.11.), MPUBOJIAT K PA3pyLICHUIO TEXHUUECKNX 00BEKTOB (3/1aHUM, IUIOTHH, TOPOT U
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T.I.) ¥ CONPOBOXKAAKOTCA MOTEPEN 3A0POBBS U KU3HU JIFOJAECH WIH pa3pyLIEHUSIM
AJIEMEHTOB OKPYKAIOILIEH CPEBI.

K aHTpOMOreHHO-TEXHOT€HHBIM OIMACHOCTSM OTHOCST TaKHE€ OIAaCHOCTH,
KOTOpbIE HMHHUIMUPYIOTCS BCJEACTBHE OMIMOOK uYesnoBeka (OOBIYHO omeparopa
TEXHUYECKON CHCTEMbl) U TMPOSBISIOTCS Yepe3 HECAaHKIIMOHWPOBAHHOE JIEHCTBHE
WIN pa3pyllIeHHe TEXHUKU WM COOPYKEHUH (aBapuM Ha TPAHCIOPTE MO BUHE
BOJUTENIECH, MOXKAapbl M B3PBIBBI M3—3a HENPABHIIBHOIO OOpalIeHUsi ¢ OTHEM, C
AIEKTPOOOOPYIOBAaHUEM U T.II.).

Kak yxe ObIO CKa3aHO BbIIE, BCE KU3HEHHbIE MOTOKH MO MX
(puznyeckoi_npupoae (BUA NOTOKA) AeJATCH HA MACCOBblE, IHEPZEMUYUECKUE U
UHpopmayuonnwvle, CIeAOBATEIbHO, M BO3HHUKAIOIIME TPU HTOM OMNACHOCTU
ClIeTyeT BOCIPUHUMATH KaK Maccogvle, SHepeemuieckue u UH@popmMayuorHule.

Maccoevle onacnocmu BO3HUKAIOT MPU MEPEMEIICHUHU BO3yXa (TOpHAZO,
yparaHbl ¥ T.N.), BOAbl U CHera (JIMBHU, JIABUHBI, IUITOPMBI, I[yHAMH), TPYHTa U
JIPYTUX BHJIOB 3€MHOW Macchl (3eMJIETPSCEHHUS, MbUIbHBIE OypH, OMNOJ3HU H
KaMHenajabl, M3BEPKEHUS  BYJKAaHOB U  T.I1.). MaccoBele  OMacHOCTU
XapaKTEPU3YIOTCS KOJIMYECTBOM M CKOPOCTBIO INEPEMELICHUS MacC Pa3IMYHbIX
BEIIECTB. DTH ONACHOCTU BO3HHUKAIOT TAKXKE NPHU MOCTYIUICHUH B 3JIEMEHTHI
ouocdepsl (BO3ayX, BOJA, 3€MJIs) pas3IMUHBIX MHITPEIUEHTOB. B sToM ciyuae
YPOBEHb OMACHOCTH 3aBUCUT OT KOHILEHTPALIMU UHTPEIMEHTOB B €IMHULIE 00beMa
WM Macchl snemeHTa Ouocdepsl. KoHleHTpaluss MHTPEAUEHTOB H3MEpSIETCS B
MTI/M3, MI'/J1, MI/KT.

IHepzemuueckue ORACHOCMU CBS3aHbl C HAIWYUEM B JKU3HEHHOM
MPOCTPAHCTBE PA3IUYHBIX HOJEH (aKyCTUUYECKUX, MATHUTHBIX, AJIEKTPUUECKUX U
T.I.) W W3Iy4eHUH (Ja3epHOE, HOHH3UPYIOIIEE U JIp.), KOTOpPhIE OOBIYHO
XapaKTEPU3YIOTCS MHTEHCUBHOCTBIO MOJIEH U MOIIHOCTBIO U3IIy4eHUH.

Hugpopmayuonnvie onacnocmu BO3ZHUKAIOT MIPU MOCTYIUICHUH K YEIIOBEKY
(OOBIYHO K OMEpaTOpy TEXHUYECKHX CHCTEM), H30BITOYHOW WM OIMMUOOYHOMN

uH(popMaIuu, ornpeaenseMoi B Out/c.
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Bce omacHoCTM 1O MHTEHCUBHOCTH BO3ACHCTBUA pPa3lesilOT Ha
ONAcCHble U YPE36bIUAIIHO ONACHbIE.

OmnacHble MOTOKH OOBIYHO MPEBBIMIAIOT MPEAEIbHO JOMYCTUMBIE MOTOKH
He Oojee yeM B pas3bl. Hampumep, ecnu roBopsT, 4TO KOHIEHTpaLUs i—TO ra3a B
atMocepHoM Boznyxe coctaBiusier < 10 ITJAK, To moapasymeBaroT, 4TO 3TO
OllacHasi CUTyallMs, YIPOXKAIOLIAsl YEJIOBEKY IIOTEPEN 340pOBbs, IOCKOJIBKY
HaxXOJUTCS B 30HE €r0 TOJIEPAHTHOCTH.

B T1ex cmywasx, kKorga ypOBHM IIOTOKOB BO3JIEWCTBHS BBIIIE TPAHULL
TOJIGPAHTHOCTH, CHUTYalHIO CYHUTAIOT 4Ype3Bbl4ailHO omacHoM. OObIYHO OHa
XapakTepHa IS aBapUMHBIX CUTYyallMd WM 30H CTHXWUUHOTO OeicTBusA. B aTmx
Cly4dasX KOHLEHTpauus IPUMECEH WIM YPOBHU M3IYYECHHUM HA HECKOJIBKO
nopsakos mnpesslmaoT [IJAK wmimm IIJIY m yrpoxaror 4enoBeKy JeTaabHBIM
HCXOJOM.

IIo AIMTEJBbHOCTH BO3JACHCTBUA ONMACHOCTH KJIACCH(PUUMPYHOT Ha
nOCMOAHHbIE, NEPeMEeHHble (6 MmOoM uucie nepuoouyecKue) U UMNYIAbCHbIE.
Ilocmoannvie (NeiCTBYIOT B TeueHHUE pabOYero [Hs, CYTOK) OMAacHOCTH, Kak
MIPaBUJIO, CBSI3aHBI C YCIOBUSIMU MPEObIBAHUS YETOBEKA B MMPOU3BOCTBEHHBIX WIIN
OBITOBBIX TOMEILIEHUSIX, C €ro HaxOXJIEHUEM B TOPOJCKOW cpele WiIH B
MIPOMBIIJIEHHON 30HE.

Ilepemennple ONACHOCTM  XAapAaKTEPHblI JUIsl  YCIOBUM  peanu3anuu
LUKIMYECKUX IPOLIECCOB: ILIYM B 30HE aj’pomopra WIM OKOJO TPAaHCIHOPTHOU
MarucTpaiv; BHOpauus OT CpPEICTB TpaHcnopra W T.I. Hmnyabcrhoe Wi
KPAaTKOBPEMEHHOE  BO3JEHCTBUE ONACHOCTH XAPAKTEPHO JUId  aBapUMHBIX
CUTyallii, a Takke MpH 3aJMOBBIX BbIOpOCax, HampuMeEp, MPHU 3aMyCKE paker.
MHorue CTUXUHHBIE SBIICHUSA, HAapUMEp, Ipo3a, CXOJ JIABUHBI U T.II., TAKKE
OTHOCSTCS K 3TOM KaTerOPUM OIACHOCTEM.

ITo Buay 30HBI BO3eiiCTBUSA (110 MeCTY BO3A€iiCTBHS) OMIACHOCTH JXeJIAT

HA NPOU3800CMEEHHbIE, ObIMOBbIE U 20P0OCKUE, a maKice Ha 30Hbl Y C.
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Ilo pasmepaM 30HBI BO3AECTBHUA ONACHOCTH KJIACCH(PMUHMPYIOT Ha
JIOKA/1bHble, PECUOHATIbHbLE, MENHCPEZUOHAIbHBIE U 2]100a1bHDble.

Kak mnpaBuiio, OBITOBbIE M TPOU3BOJCTBEHHBIE OMACHOCTU SBISIOTCS
JIOKAJIbHBIMH, OTPAaHUYEHHBIMU pa3MeEpPamMu ITIOMEILECHHUs], 4 TAKHE BO3AEUCTBUSA, KaK
NOTeIUIeHne KiumaTa (MapHUKOBBIM 3¢ (dEeKT) win pa3pylieHue 030HOBOTO CIOA
3emutu, SBJISIFOTCS TJI00QJIbHBIMU.

OnacHOCTM WHOTJA BO3ACHCTBYIOT OJHOBPEMEHHO HAa TEPPUTOPUU H
HaceJeHue JBYX M 0ojiee compeleNbHbIX rocynapctB. B sTom ciydyae omacHbie
30HBI M OIIACHOCTU CTAHOBATCS MENCHAYUOHANbHLIMU, A TIOCKOJIBKY WCTOYHMKHU
ONIACHOCTH, KakK IIPAaBWIO, PACIIOJNOXKEHBI TOJBKO HA TEPPUTOPUM OIHOTO W3
roCyJ1apCTB, TO BO3HMKAKOT CUTYyalUH, NPUBOIAIIME K TPYIHOCTSIM JIMKBUIALIUU
MOCJIEICTBUA 3THX BO3/ICVCTBUM.

IIo cTemeHW 3aBepPUIIEHHOCTH TMPOLECCA BO3AEHCTBUSA HA O0BEKTHI
3alUMTHl  ONMACHOCTM  Pa3feJAl0T HAa HOMEHUUAlIbHble, peanibHble U
peanusoeannvie.

Ilomenyuanvnasa onacHOCThb MPEJCTABISET Yrpo3y OOLIET0 XapakTepa, He
CBSI3aHHYIO C MPOCTPAaHCTBOM M BpeMeHeM Boszeuctsusa. Hampumep, B
BBIPOKCHUAX «IIYM BPEACH JUId YEJIOBEKA», «YIVIEBOJOPOAHBbIE TOILUIMBA —
II0KapOB3PBIBOOIIACHBD) TOBOPUTCS TOJBKO O NOTEHIMAIBHOW OIIACHOCTU IS
YeJI0BeKa IIyMa U TOPHOYUX BEIIECTB.

Hanmnuue mnoTeHUMaNbHBIX ONACHOCTEW HAXOIUT CBOE OTPAXKEHUE B
YTBEPKJIECHUH, YTO >KU3HEACATEIBHOCTh YEJOBEKA MOTEHUHUAIBbHO omacHa. OHO
IPEAONPENEIAET, YTO BCE [JEHUCTBUS 4YEIOBEKAa M BCE KOMIIOHEHTBHI Cpeabl
oOuTaHMs, MPEXKIE BCEro, TEXHUYECKHE CpPEACTBA M TEXHOJOTHHU, KpOMeE
MO3UTUBHBIX CBOMCTB M Pe3yJbTaTOB, 00JaJalOT CHOCOOHOCTHIO T'€HEPUPOBATH
onacHocTd. [Ipu 3TOM n1000€ HOBOE MO3UTUBHOE JIEUCTBHE YEJIOBEKA WU €ro
pe3ynbTaT HEU30€KHO MNPUBOJUT K BO3HUKHOBEHHIO HOBBIX HETAaTHUBHBIX

¢dbakTopoB.
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Peanvnaa onacnocmp BCceria CBsI3aHA ¢ KOHKPETHOM yIpO30M HETaTUBHOTO
BO3NIEHCTBHSI Ha OOBEKT 3amuThl (4ejoBeka, mpupoxay). OnHa Bcerma
KOOPAMHUPOBAaHA B IMPOCTPAHCTBE M BO BpemeHU. Hampumep, ABMKymascs Mo
[I0CCe aBTOLIMCTEPHA C HAJMUCHIO "OTHEONacHO" MpeaCTaBiseT co00N peanbHyIo
OMAaCHOCTh [UJIl YEJOBEKAa, HAaxXOMSIIErocs OKOJO aBToaoporu. Kak Toipko
aBTOIIMCTEpPHA YyIUIa M3 30HBI NpeObIBaHUS YEJIOBEKa, OHA IMpeBpaTUiIach B
VCTOYHHK MOTEHIIMAJIILHON OMMACHOCTU HO OTHOIIECHHIO K ’TOMY YEJIOBEKY.

Peanuszosannasa onacnocms — HaxkT BO3JACHCTBUS peajbHON OMACHOCTH Ha
yenoBeka u (W) cpeny oOWTaHWs, TPUBEAININNA K TIOTEPE 3J0POBBS WU
JETATbHOMY MCXOJly YEJIOBEKa, K MAaTepUANIbHBIM TMOTEPSIM, Pa3pylICHUIO
npupozsl. Eciu B3pbIB aBTOLMCTEPHBI MPUBEIT K €€ pa3pyLIECHUI0, THOENH JII0IeH U
(WJIM) BO3rOpaHUIO CTPOEHUH, TO ATO PEaTn30BaHHAs ONACHOCTb.

Cutyanuu, B KOTOPBIX OMACHOCTH PEAIU3YIOTCS, MPUHATO Pa3ACiATh Ha
NPOMCIIEeCTBUSL U Ype3BblUaiiHble MPOUCHIECTBUS, A MOCICAHUE — HA aeapuu,
Kamacmpo@guvl u cmuxuiinvie 6e0Cmaeus.

B pesynbraTe Bo3HukHOBeHHs YIl Ha 00beKkTax 3KOHOMHUKH, B PETHOHAX U
Ha HHBIX TEPPUTOPUAX MOTYT BO3HHUKATh 4pe3BbiuaiiHbie cutyanuu (UC) —
COCTOsSIHUE 00BEKTa, TEPPUTOPUM WIIM aKBATOPHUM, Kak mpasuio, nocie YIl, npu
KOTOPOM BO3HMKAET YIrpo3a >KM3HU M 3J0POBbSl JJIA TPYNI JIIOAEH, HaHOCUTCS
MaTepHUaNTbHBIN yIIepO HACEICHHUIO U DKOHOMHUKE, IETPAJAUPYET MPUPOTHAS Cpea.

Bo BTOopyo rpynny (II ypoBensn) kiaccupukanusi OacHOCTe CBeeHbI
NPU3HAKH, CBA3AHHbIE CO CBOMCTBAMH 00bEKTA 3aAIIUTHI.

OOBeKT 3aluThl, KaK MPaBHIIO, 00J1a1aeT H30MpaTeIbHON CIIOCOOHOCTBIO K
UJEHTU(PUKAIIMU OIMACHOCTeM oOpraHamMu 4YyBCTB. Psj omacHbBIX BO3IEUCTBUIN
(BuOpamusi, IIyM, HarpeB, OXJaXIEHHE M T.J.) HYEIOBEK HIACHTU(DUIIUPYET C
MOMOILIbI0 OpPraHoB 4YyBCTB. HekoTopeie omacHble BO3JIEWUCTBHS, TaKHE Kak
MH(Pa3ByK, yIbTPa3BYK, SJIEKTPOMATHUTHBIC MMOJS M WU3IYUYCHHS, pagualus, He

UJICHTU(PUIIMPYIOTCS YeoBeKOM. Bce omacHOCTH MO CHOCOOHOCTH 00beKTa
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3al0UThl BBISIBJIATH MX OPraHaMHU YYyBCTB MOKHO KJjaaccupuuupoBaTrb Ha
pasnuuaemolie u Hepaziuvaemople.

ITo BUAY HEraTUBHOTO BO3/AEHMCTBUA ONACHOCTE HA 00BEKT 3aAIUTHI UX
MPUHATO [eJUTh HAa @peoHbvle (ycHemawwiue) U  MpPaAemMoOOnacHvle
(pazpywarouiue) GpaxkTopsbl.

Bpeouwtii pakmop — HeraTMBHOE BO3JCHCTBUE Ha YEJIOBEKA, KOTOPOE
MPUBOJUT K YXY/IICHUIO CAMOYYBCTBUS UJIH 3a00JICBAHMIO.

Tpaemupyrowuii (mpasmoonacuwlii) pakmop — HETATUBHOE BO3JICUCTBUE
Ha 4€JIOBEKA, KOTOPOE MPUBOJUT K TPABME WJIH JIETAIBHOMY UCXOJY.

TepMHUHBI «YyTHETAIOUIME» M «Pa3pyLIAOIINAE» NPUMEHSIOT U1 OLEHKHU
BO3JICHCTBUSI omacHOCTeN Ha mnpupoxay. s TexHochepbl HCIOIB3YIOT TEPMHUH
«pa3pyLIAIOIIUE).

IIo 4uncjJeHHOCTH JIMI, NOJABEP/KEHHbIX BO3JCHCTBHI0O OIACHOCTH,
NPUHATO BBIACIATH UHOUBUOYAIbHbIE, ZDYNNOGbIE U MACCOGbIE.

Knaccudukanus omacHocTei 10 TMpPU3HAKAM, XapaKTEPU3YIOMUM WX
CBOMCTBA M BO3JICUCTBUE Ha OOBEKT 3aIIUThI MPUBEICHA B TaOIUIIE 2.

Knaccudukanus onacHOCTEH MO3BOJSET IS KAKIOTO KOHKPETHOTO CITydast
MoApOOHO OMKCaTh HETaTUBHOE COOBITHE M COCTABUTH «MACHOPT» OMACHOCTH,
Hanpumep:

® TPAHCIOPTHBINA LIYM UMEET TEXHOT€HHOE IMPOUCXOKICHUE B BUJIE OTOKA

DHEPrUh C ONACHOW MWHTEHCMBHOCTBIO B 30HAaX TIOpoja WM Ha
TPAHCIOPTHBIX MArUCTPAISAX U MNPEACTABISIET PEAIbHYIO OMACHOCTh IS
moaeu. llym — 310 paznuuumas opraHaMu Ciiyxa OIaCHOCTb, UMEIOIIAs
IJIaBHBIM 00pa3oM BpEHOE JICMCTBUE HA YeJIOBEKa U Ipynisl ioaeid. Ha
MPUPOJHBIE W TEXHOTCHHBIE OOBEKTHI CYIIECTBEHHOTO BIUSHUSA HE
OKa3bIBACT;

® AaKyCTHYECKOE BO3JICHMCTBUE B3pbIBA, OPYJUMHOTO BBICTpENA WJIM ITyCKa

pPaKeTbl UMEET TEXHOTEHHOE IMPOUCXOXKIACHHE B BHUJIE MOTOKA 3HEPrUU

YpPE3BBIYAMHO  BBICOKOM  HMHTEHCMBHOCTH M  KPaTKOBPEMEHHOTO
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I'naBa 1. Texnocdepa

(MMITyIbCHOTO)  BO3AECHCTBUS,

peanu3yeMoro B JIOKAJIbHBIX 30HAaX.

OHGHI/IBaH B3PLBIB 110 BJIMSAHHIO HA 00BEKT 3alIUThI, €TO CICAYCT OTHCCTU

K pasindyacMbIM H  TpaBMOOIIaACHBIM BOB,Z[CﬁCTBPIHM,

CITOCOOHBIM

OKa3bIBATb BOSI[GI)'ICTBI/IH OT HHANBUAYAJIbHOI'O O I'PYIIIOBOTIO.

[TacmopT omacHOCTH MOKHO TPEJACTAaBUTh M B TaOau4yHOM (dopme (Tabdi.

3.4,5).

Tadauuna 2. Knaccudukarust onacHOCTeH

IIpu3naku Kiaaccupuranum onacHocTe | Bun (kaacce)

Ilepeas epynna. Ceoticmea onacnocmetl

[To mpoucxoxaeHun o

EcrecTBennsnie

ECT@CTB CHHO—TCXHOI'CHHBIC
AHTpPOIIOTE€HHbIE
AHTpOHOF@HHO—TGXHOFGHHBIG
TexHoreHHnIC

[To ¢uznueckoii mpupoze

MaccoBbie
DHEPreTu4ecKue
WudopmanroHssle

ITo MHTEHCUBHOCTH ITOTOKA

OnacHele
Upe3BbIuaiiHO OIMACHBIE

ITo pIuTENbHOCTH BO3AEHCTBUA

IlocTostHHEIC,
IIepemeHHbIe,
[Tepuoanueckue,
NMnynscuBHbIE
KpaTtkoBpemeHHbIE

ITo pazmepam 30HBI BO3ACHCTBUS

JlokanpHbIE (MECTHBIC)

Pernonansubie
MexpernoHaabHbIe
I'mobGanpHBIC
[To crenenu 3aBepuieHHOcTH Tmporecca | [loTeHmanbHbIE
BO3JECHCTBUSA Peanbubie
PeanusoBanHble
Bmopas epynna. Ceoticmea obvexma 3aujumol
o CIIOCOOHOCTH pa3nuuath | Paznuuaemblie
(MIeHTHUITUPOBATH) OMTACHOCTH He paznuyaembie
ITo BuAYy HEraTUBHOIO BO3CHUCTBUSA Bpennbie
TpaBmoomnacHble
ITo Macmrady  BO3JEHCTBUS (mo | UapuBuayansHbIe
YHUCJIEHHOCTH U1, MOJIBEpKEHHBIX | ['pymnmoBbie
BO3ICHCTBUS OMTACHOCTH ) MaccoBsie

Tabauua 3. [TacmopT onacHOCTH TPO30BOTO paspsiaa B atMmochepe

IIpu3znak

Bun nesiteabHoCTH

IIpoucxoxnenue

EcrecTBennoe
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I'naBa 1. Texnocdepa

dusnyeckas npupoaa NoToka DHepreTuveckas

MHTEHCUBHOCTD MMOTOKA UpesBpIuaiiHO OnacHast

JmuTenbHOCTh BO3/ICUCTBUSA KparkoBpemeHnHas

30Ha BO3/IeUCTBUS l'opoackast u npupoHas

Pa3mMepbl 30HBI BO3JEHCTBUS JlokanbHasg

Crenenn 3aBEPILICHHOCTU npouiecca | Peanbna mpu yrpoze M peann30OBaHHAs
BO3JICUCTBUS MIOT1aJTAaHUEM MOJHUH B OOBEKT 3aIllUThI

CreneHn uaeHTU(DUKAITTT onacHoctH | Pasnmuunmas

YEJIOBEKOM

Bun HeratTuBHOT0O BO3IEHCTBUS

TpaBmoornacHas

Macurad Bo3nencTBus

WHuBuAYyanbHbIN, pEAKO TPYIIIOBOU

Taodauua 4. [TacmopT onacHOCTH cOpoca )XUAKUX OTXO/I0B ralbBaHUYECKOTO I1exa (yJacTKa)

Ilpu3znak Bun onacunocru
IIpoucxoxnenue TexHorennoe
Bun moroka MaccoBas
MNHTEHCUBHOCTE NOTOKA OnacHas

JMUTEILHOCTh BO3ICHCTBHS

ITocTostHHAs n nepuoandccKasd

30Ha BO3IEHCTBUS

T'opoackue u npupoaHbie BOJOEMBI

Pa3mMepbl 30HBI BO3EHCTBUS

JlokasibHast ¥ peruoHaIbHas

CreneHb 3aBEPIICHHOCTH BO3/ICHCTBUS Peannzyemas

CreneHb UACHTU(DHUKAIINH YETOBEKOM Paznnuaemas

CreneHn OImacHOCTH Bpennoe s yenoBeka U IpUpOAbI
Macmitab (YUCIIEHHOCTH) BO3JICHCTBUS I'pynnosoit

Taouauna S. [Tacnopt omacxHoctu JIDII

Ipu3znak Bun onacunocru
[Tpoucxoxaenue TexHorennoe

Bun moroka DHepreTuyeckas
HNHTEeHCUBHOCTH ITOTOKA OmnacnHas
JITTETLHOCTh BO3JICUCTBUS ITocTosinHas

30Ha BO3IEUCTBUS I"'opoxackasi, mpon3BOACTBEHHAS
Pa3mepsl 30HBI BO3EHCTBUSA JloxasibHas
CreneHb 3aBepUICHHOCTH BO3EHCTBUS PeanbHas
CreneHb MACHTH(UKAIINHI YETTOBEKOM He paznnuaemas
CreneHp 0NacHOCTH Bpennsiii
Macirrad Bo3aeiicTBUS NunuBuyanbHbIN

ITacnopT onmacHOCTH HEOOXOAUM /ISl MTPABUJILHOM OlleHKH HEraTUBHOTIO

BJMSHHUS HA JIIOJel U OKPYKAIOIIYIO Cpeay, a TaK:Ke ISl BIOOpPA 3alMTHBIX

Mmep, HCOﬁXOI[I/IMLIX IJIfA YCTPOCHUSA JIOKAJIHN3AalluU BO3/1eiliCTBHS OIIACHOCTH.

Cornacuo crangapram MUYC YC kmaccupuuupyroTcss B 3aBUCUMOCTH OT

yyciaa INOCTPAAABIIMX, YHCIA JIIOAEH, Y KOTOPBIX OKa3aJMChb HAapyLICHHBIMU
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I'naa 1. Texnocdepa
YCIIOBUS KH3HEACITETbHOCTH, OT pa3Mepa MaTepHalbHOTO yiiepOa, a Takke OT
TpaHuIl 30H pacupocTpaHeHus nopaxaromux ¢akropoB. Panee (IlocranoBienue
[IpaButenncTtBa Poccuiickoit ®enepanuu ot 13 centsops 1996 r. Ne 1094)
BBIJICISITINCh  JIOKAJbHBIE, MECTHBIC, TEPPUTOPUAIIbHBIC,  PETMOHAJIbHBIE,
dbenepanbubie U TpaHcrpanuunble YC. B HacTosiee Bpemsi NpuUHATA Jpyras
kinaccudukanusa YC, yduThIBaromias HOBYIO HOMEHKIATYPY aAMUHUCTPATHUBHBIX
enuaul] (IlocranoBnenue IlpaButensctBa Poccuiickoit ®@enepaumu oT 21 mas

2007 r. Ne 304).

Tabauna 6. Knaccudpukarmus YC nmo macmtabam IpoOsiBICHHS

Xapaxkrep UC KoanuyectBo mnocrpagasmux | I'panuna 3onsr UC
yeJl., 1100 ymepo. pyo.

JlokanpHOTO He 6oiee 10 He ©6onee 100 | He BwmIXOmOMT 3a TIpeAeNbl TEPPUTOPUU

xXapakrepa THIC. 0o0BeKTa

MyHumnaibHoOro He 6onee 50 He Gonee 5 mnn. | He BeIXOAMT 3a mpenensl TEPPUTOPHH

xapakrepa OJIHOTO TOCEICHUS WIH BHYTPUTOPOJCKOU
TEPPUTOPUH ropoja (denepanbHOTO
3HAYCHUS

MexwmynurunansHo | He 6omee 50 He Gonee 5 miH. | 3aTparuBaer TEppUTOPUIO IBYX U Oojee

ro Xapakrepa

MOCENIEHUH, BHYTPHUIOPOJCKUX TEPPUTOPHM

ropoma  ¢enepalbHOTO  3HAYCHUS WU
MEKCEIICHHYIO TEPPUTOPHUIO
PernonanbHOTO Cepimie 50, e | CBpime 5 MuH., | He  BRIXOAMT 3a TIpeneNnbl  TEPPUTOPHH
xapakrepa 6omee 500 He Oonee 500 | omHoro cyOBmekTa Poccuiickoit Deneparinu
MUTH.
MexpernonanpHoro | Ceeime 50, He | CBBIIIe 5 MiH., | 3aTparuBaeT TEPPUTOPUIO IBYX U Oojee
xXapakrepa 6omee 500 He 6omee 500 cyonsekToB Poccuiickoit @eaepannu
®denepalbHOTO Cspimze 500 Csel1ie 500
xapakrepa MJTH.

3a 2009 — 2016 rogsl B PO npousonuio 2673 ype3BblYaliHbIX CUTYyalUH, U3

koTopbix 1 400 — YC nmokaneHOTO Xapakrepa, 952 UC — myHuuunaibHoro, 123 —

MEXXMYHUILIMNIAIBHOTO, 165 — peruoHanbHoOro, 8 — MexperuoHainbHoro, u 11 — UC

(denepanbHOrO Xapakrepa.
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I'1aBa 1. Texnocgepa

N3 Bcex YC 6omee 88 % cocrapmsaor UC 10KaTbHOTO M MYHULIUIIATBHOTO
XapakTepa.

N3 2 673 YC paccmarpuBaemoro nepuonaa B Poccutickoit @enepanuu 1 565
— texHorenusle YC, 727 — npupoansie, u 348 YC — duonoro — conuanbueie. bonee
nosioBuHbl (59%) npouzomenmmx YC — TEXHOTEHHOIO XapakTepa, MEHee TPeTu
(27%) — npupoiHbIe Ype3BbIYANTHBIE CUTYAIUH.

3a paccmaTtpuBaeMblii niepuoa B Poccwuiickoit @eneparuu B UC morubio
5712 4enoBek, u3 HUX B TeXHOTeHHbIX UC — 5068 uyenoBek, B mpupoaubix UC —
304 ugenoBeka u B Ouonoro—coruanbHeix YC — 148 yenoBek (92 mormOmmx He
OTHECEHBI HU K OJTHOM M3 ITHX KaTeropwuii). 3HaunTenbHas 4yacth (88.7 %) morubiia
B pe3yabTate TexHoreHHblx YC, nong norubmmx B npupoaubix YC cocrtaBuia 5.3
%, a B ononoro—couuaiabHbiXx UC — 2.6%.

Uucno mnoctpagaBmux ot YC B Poccuiickoit  @enepanuu  3a
paccMarpuBaemsiil nepuoa: Bcero 614 801 denoBek, U3 HUX B TeXHOTEHHBIX UC —
37 220, B mpupoanbix UC — 574 261, B 6momoro—couuansubix YC — 2 333 (987

nocTpagaBIIMX HC OTHECCCHLI HU K O)IHOﬁ M3 BbBIIICYKA3aHHBIX K&TCFOprI).

BOITPOCHI JJ5s1 CAMOITPOBEPKH
1. Yro takoe TexHocdepa? Kakue mojacuctemMsr — cyocqepbl BBIICISIIOTCS B €€
cocrase?
Uro Ttakoe TexHochepubie omacHoctr? Kakue onn ObIBaroT?
Urto Takoe Hokconorusi? Ha3oBUTE NPUHIUIBI HOKCOJIOTHH.

HazoBuTe OCHOBHBIC ITOTOKHM OIMaCHOCTEH?

A

Yro Takoe TOJIEPaHTHOCTh U Kakue ObIBAIOT BUBI BO3JIEHCTBUS MIOTOKOB Ha

yesoBeKa?

6. Uto Takoe mone omacHocTe? Kakme OmacHOCTH BXOIAT B NEPBBIA KPYT
ONacHOCTEN?

7. Kakue cBoicTBa OMAaCHOCTEHN MOJ0KEHBI B OCHOBBI UX KJacCU(pUKAIIU?

8. Uto Takoe nmacnopT onmacHOCTU? [10 KakuM MpU3HAKaM OH COCTaBISETCA?
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I'naBa 1. Texnocdepa
9. IlpuBenure knaccudukarnuo YC mo macmradbaM mposiBICHUS.
10.Kakumu napamerpamu ouenuBaercss YC JOKaIbHOTO, MYHHUIIMIAIBHOTO U

PETUOHAIBHOTO XapaKTepa?
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I'nasa 2

TEXHOI'EHE3

Kak oTmedanock BO BBEICHHH, OCHOBHBIMM BHMJAAaMM BO3JAeHCTBUS Ha
OKPY:KaIOIIYI0 Cpexy NPH TEXHONPUPOAHBIX MPOLECCaX ABJISETCH:
® H3MEHEHHE eCTEeCTBEHHBIX JAaHAIIA(TOB;
® WU3bSITHE MPUPOJAHBIX PECYPCOB;
® BHECEHHE B OKPY:KAIOLIYI0 Cpely 3arpsi3HEHHBIX BelleCTB.

CoOTBETCTBEHHO, cpeau (aKTOPOB Pa3BUTHs TEXHOTPUPOIHBIX MPOIECCOB
MOYXHO BBIJICTIUTh Teorpaduueckre, TeojoThuecKkue U reoxumudeckue. [Ipuuem
MOCJIETHAE TI0 00BEMY XUMHUYECKHUX BEIIECTB, MOCTABISIEMBIX B OKPYKAIOIIYIO
cpeay, 3aHUMAIOT JIMAUpYIollee moJsioxeHue. ['eorpaduyeckue u reoJorudeckue
(haKkTOphI CIIOCOOCTBYIOT PACTIPOCTPAHEHUIO TEXHOTCHHBIX BEIIECTB, HAKOTUICHHBIX
B OKPYKAIOIIEH Cpelie OT XO3SIMCTBEHHOU JIESITEIbHOCTH YEI0BEYECTBA.

Crnenyer OTMETUTbH, 4TO 4ejoBeuecTBO 3a mocieaHue 100 ner Tonpko w3
JUTOCQEPHl H3BSIO OTPOMHOE KOJIMYECTBO MHUHEPATLHOTO BEIIECTBA, KOTOPOE
OBLII0O TIPeoO0pa30BaHO B TEXHOTEHHBIC BEIECTBA, B TEXHOMPUPOJHBIE CHCTEMBI,
COCTaBUBIIINE CYTh COBPEMEHHOU TeXHOC]EPHI.

CoBpemeHnHasi TexHOC(epa — 3TO CJIOKHOE HANNIPUPOAHOE 00pa3oBaHue,
cocTosilllee M3 HECKOJbKHMX MoJAcUcTeM — cyOcep u BKIIIOYalOIIEe
pa3HooOpa3Hble apTedaKTbl, TEXHOJUTbI, TEeXHHYECKOE€ M TEeXHOTeHHOe
BelIECTBO U [IP., NMOPOKIEHHOE B Ppe3yJibTaTe TAKOr0 BCeOObeMJIIOIEro W

BE3JIECYLIEIo NMpouecca Kak TEXHOICHES.

53



I'naBa 2. TexHorenes

2.1. THUIBI TEXHOI'EHE3A

[Tonstue «rexHorenes» Obut0 npemioxeHo A. E. depcmanos B 1934 r. nis
XapAKTEPUCTUKNA TEXHOTCHHBIX T'C€OXMMHUYECKHX JIAHAMA(TOB B  YCIOBHIX
SKCIUTyaTallUM  PYJIHBIX  MECTOPOXKIECHUH, KaK COBOKYIHOE IPOSIBICHUE
TEXHOT€HHBIX IPOLIECCOB PACCEUBAHUs PYJHOW MUHEpAIU3ALMU HA TTOBEPXHOCTH
3emun. C touku 3peHust A. E. @epcmaHa, «4€I0BEUYECTBO TAKOM K€ TMPHUPOIHBIN
areHT, Kak >kKap M XOJOJ, IpoOsIue TOpHBIE MOPOIbl, KAK >KUBbIE OpraHU3MBbI,
CO3/AI0NHE 0COOBIE XUMUUYECKUE COSAMHEHUS, MUHEPAJTBI, TOPHBIE TIOPOIBD.

A. E. ®depcmaH NOAYEPKUBAECT MPUHIMIHUAIBHOE TEPMOJAMHAMUYECKOE
pa3uure MEXKIYy IPOLECCAMU KUBOM M HEXKUBOM IPUPOIbL. «B HeKUBOH
npupoje npeodaasaeT pacCeMBaHUE SHEPTUH, YIIPOILEHUE CTPYKTYP, CTPEMIICHHE
K PaBHOBECHIO, NOKOK. A KH3Hb — 3TO HAKOIUIEHUE DHEPIUH, YCIIOKHEHHE,
O0OHOBJIEHHE, HEYCTOMUYHUBOCTh M €€ MOCTOSSHHOE COXpPaHEHUE, YCTPEMIIEHHOCTh K
HOBBIM pyOeXaM, K OCBOCHHIO HOBBIX TMPOCTPAHCTB, BEIIECTB, HHTEPBAJIOB
BpeMeHn». B «... 00nacTu KU3HU MOTYYUM ... JEATEJIEM BBICTYMAET YEJIOBEK),
yrBepxkaaer pgainee akagemMuk A.E. ®epcman «...Teicsuamu  cnoco6oB
AKKyMYJIMPYET YEJIOBEK 3amachl MNPUPOIAHBIX CHJ, BCS JEATEIBHOCTh €ro
HEYCTAHHO M YIOPHO HampapjeHa Ha oOpa3oBaHHME COEIUHEHUN € OOJIbIIUM
3amacoM 3HEpPrum», YTO UJET B pa3pe3 C BOJIOLNUOHHOW TEHACHIMEW 3eMIIH K
YIPOUIEHHUIO U PACCEUBAHUIO SHEprum» [ 18].

Bo3spelicTBue TeXHOreHe3a Ha MOA3EMHbBIE BOJbI M OKPYXAIOIIYIO Cpeay B
cBOEl paboTe Mo MCTOPUU MPUPOIHBIX Boa B 1933 romy ommcan akagemuk B.U.
Bepnaackuii cneayronumM o0pa3oMm: «...BCsS MpUpoJa iecTolieHa, Bcsi Ouocdepa
MEHSIETCSl AeSTEIbHOCThIO uelloBeuecTBa. ...Hauano mponecca Tepsiercss B cenou
ucropuueckon apeBHoctu Erunra, Meconoramuu, Cpeanei Aszuu... B XIX n XX
BB. KpHBasi H3MEHEHHMS HEOBIBAJIO PE3KO TOAHAIACh BBEPX, OXBATHUB BCIO
onocepy. DTOT mTpolecc HUAET BIrIyOb, MEHSET PEXHM IUIACTOBBIX BO...
TricsueneTuss UaeT U3MEHEHUE BEPXOBOJOK — BOJ TPYHTOBBIX, MO3KE HAYAIOCh

HN3MCHCHHC 6ypeHI/IeM U PpYAHBIM JCJIOM BO/J] IIACTOBBIX HAIIOPHBIX. Ceitgac OHO
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I'napa 2. TexHorenes
MECTaMH CKa3bIBaeTCsl IIy0’ke JBYX KHJIOMETPOB OT 3eMHOH moBepxHocTu. Ha
Bcell Omocepe mcUe3al0T W HU3MEHSIOTCS CTapble BUIbI TOBEPXHOCTHBIX BOJ,
IJIACTOBBIX BOJI, BOJ MOYB U UCTOUHUKOB. CO37aI0TCSI HOBBIE KYJIbTYPHBIE BOJIBI»)
[4].

Takum 00Opa3oM, UCTOKM MOHATUS «TEXHOTEHE3a» B pa3MmbliuieHusx B.U.
Bepnagckoro u ®epcmana A.E. HUCXOOAT OT TOPHOPYIHOW JEATEIBLHOCTH
YeJioBeKa, mpeodpasyrolee BO3/eiicTBHEe Ha JTuTocdepy KOTOpoM Oojee Apyrux
U3YYEHO.

B reonormueckom cnoBape (1978) maercs apyroe TOJKOBAaHHE 3TOrO
noHsatus:  «TexHOoreHe3 —  COBOKYNHOCTH  MNPOLECCOB, BbI3BAHHBIX
NPOM3BOJACTBEHHOH J/eATeJIbHOCTHIO 4YesioBeKa». B cioBape mo ¢Qusmyeckoe
reorpaguu Mo TeXHOTeHe30M INOHHUMAETCHl «IPOMCXOKIeHHe M H3MEHeHue
JaHAMAPTOB MO BJAHAHMEM MPAMO WJIH KOCBEHHO [eiCTBYIOIIMX
TeXHOTeHHBIX ¢paxrTopos: ropHOpa3padoToK, NPOMbILIEHHBIX,
JHePreTHYecKux WIN CeJIbKOXO03SIHCTBEHHBIX npeanpusTHs,
THAPOTEXHUYECKUX COOPYKEHUI, XO03SHCTBEHHOI0 MCIOJIb30BAHUS JIECHBIX
MacCHBOB.

M. A. I'ma3oBckas OpUAAET TEXHOIE€HE3y TI'E€OXMMHUYECKHM acmekT: « l.
W3BneueHne XUMHUYECKUX JJIEMEHTOB W3 MPUPOAHON cpeanl  (Jiutocdepsl,
ruapochepsl, armocepbl) W WX KOHIeHTpanuio; 2. lleperpynmupoBky
XUMHUYECKUX DIIEMEHTOB, W3MEHEHUE XHMHYECKOTO COCTaBa COEIUHEHUMN, B
KOTOpBIE€ ATH 3JIEMEHTHI BXOJAT, a TAaKXKE CO3/IJaHUE HOBBIX XMMHUYECKHUX BEILECTB;
paccesiHuE BOBJICUEHHBIX B TEXHOTE€HE3 AJIEMEHTOB B OKpY Karoen cpeae» [S].

B HacTtodiee BpeMs MOSBWIOCH 00Jiee HIMPOKOE TOJKOBAaHUE TEPMHUHA
«rexHorenesy», npemnoxenHoe P. K. bamanguneimM:  «TexHorenes —
00yCJIOBJICHHBIH 1eATEJIbHOCTHIO YeJI0BEKA MpoLece nepectpoku duocdepsl,

3€MHOI1 KOPbI M 0KO0JIO3€MHOI'0 KOCMOCa» [2].

55



I'naBa 2. TexHorene3

I'OCT 17.5.1.01 — 83 pmaer takoe omnpeneneHue: « TexHoreHes — mpoiece
U3MEHEHHs] MPHUPOJAHBIX KOMIUIEKCOB U OMOreouneH030B MO BO3/eiicTBHEM
NMPOU3BOJACTBEHHOM AEATEIbHOCTH Y€JT0BEKA).

Takum 00pa3om, B 3aBUCHMOCTH OT POJa JNESITEIBHOCTH YEIOBEKA MOXHO
BBIJICIIUTD CEJIbCKOXO3SIMCTBEHHBIN, JIECOTEXHUYECKHU, TOPHBIN,
re0JIOropa3BeI0YHbIN, METAJUTYPrUYeCKUil, TpaJOCTPOUTENbHBIN, KOCMHUYECKHN,
BOCHHBIN U JPYTUE BUbI TEXHOTECHE3A.

B pabore H. W. IlnoTHUKOBa TeXHOreHe3 PaccMOTpeH Kak
«COBOKYITHOCTH JIUTOJIOTO - paunajabHbIX, re0XuMHUYeCKHX,
TUAPOre0J0rH4YeCcKux, OMOruaAPOre0JI0ru4eCcKux, HHKEHEPHO -
reoJIOTMYEeCKUX, TeOKPHOJOTHYECKHUX H JPYrUX TEXHOTeHHbIX IPOIeCCOB,
NPOTEKAIIMX B TOH 4YacTd JHUTOCpepbl, B KOTOPOH HHTEHCHBHO
NPOSABJIACTCH MH)KEHEPHas1i JEATEJbHOCTh YeJ0BeKa, IMNPUBOAAIIAS K
U3MEHEHUI0 COCTOSIHUSI M CBOWCTB Ie0JIOTMYeCKON M HEpPeaKOo OKpYKawouei
cpeasl B mejaom» [15].

Brigenenue TtunoB TtexHoreHeza BbInodHeHO H. HM. IIIOTHUKOBBIM 1O
COBOKYITHOCTH T€XHOT'E€HHBIX ITPOLECCOB B MPSAMOM 3aBUCUMOCTH OT CJIOKHOCTH U
dbopMBbI BO3JIEHCTBUSI MHKEHEPHOU JesTebHOCTU (Tada. 7). 'opHblii TexHOTeHe3
(TeXHOTE€HE3 TOPHOPYIHON MPOMBIIIJIEHHOCTH), 3aHUMAIOUIEH MEpPBYIO CTPOUKY,
OTJIMYAECTCS CIEAYIOLIEM:

e (QopMupoBaHMEM Ha MOBEPXHOCTU TEXHOTCHHOTO JaHmadTa, BKIOUYas
F€OXMMHYECKOE U THAPOTCOXUMUYECKUE €r0 aCleKThl, U, KaK CJICJICTBHE,
3arpsi3HEHUS]  TE€OJIOTUYECKOM  Ccpelbl, B TOM  YHCJE, [OYB,
MMOBEPXHOCTHBIX U MTOJ3EMHBIX BO/I;

e (opmMupoBaHHEM TEXHOTEHHOTO TOJISI HANPSHKEHUI B TOPHOM MACCHBE,
NPUBOASAIIMX K  Pa3sBUTUIO TEXHOIE€HHOW  TPEUIMHOBATOCTU W
nedopManuy MOBEPXHOCTU 3eMiIH. M3BecTHO, 4TO mpolecc oTpaboTKu

MCCTOPOXIACHUA, OdaXEC CCJIM OH OpraHnu3oBaH C Y4YCTOM CaMBIX
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MEPEIOBBIX TEXHOJIOTUM, AECTaOMIM3UPYET MAacCCHB TOPHBIX MOPOA H
BBI3BIBACT AaKTUBU3ALMIO SK30T€HHBIX U, JAXKE, JHIOINCHHBIX IPOLECCOB;

dbopMHpOBaHHEM B  BOJIOHOCHOM TOpPU30HTE JIOKAJIbHOTO  WIIU

PETHOHAIIBLHOIO TCEXHOI'CHHOI'O TuAPOANHAMHUYCCKOTO peKrMa,

IIPUBOJAILETO K APEHUPOBAHUIO BJIaru Ha 3TOW ILUIOLIAN;
MIPOHUKHOBEHUEM TEXHOT€HHBIX MPOILIECCOB HA 3HAUYUTEIbHYIO ITyOUHY,
B IIpelenax KOTOpou 0o0nagaroT  BBICOKOM

IIOA3CMHBIC  BOJBI

OKHMCJIUTEIBHON  CITOCOOHOCTBIO, CIIOCOOHOCTHIO  BBIIICIAYNBAHUS,
PAcTBOPEHHS M MHTCHCUBHBIM TEIUIO — MacCOOOMEHOM, HaIpaBJIEHHBIM
13 HeAP Ha MOBEPXHOCTH 3EMJIH;

3HAYHUTEIBHBIM HCTOIIICHUEM €CTECTBEHHBIX 3aIlacoB ITOJ3€MHBIX BOJI,
nepeOpMUPOBAHUEM CTPYKTYPHI IOJ3EMHOIO0 IIOTOKAa B IUIAHE W

paspese, 6ananca oOIIero ¥ pernoHaJIbHOI'O CTOKA.

Tab6auna 7. Tunuzamnus rexnorenesa (mo H. W. [TnoTHuKOBY)

Howmep Tunsl TeXHOreHe3a OcHoBHast Oco0eHHOCTH
TeXHOreHHAsl HArPy3Ka IBOJIIOLIOHHOT 0
HA OKPY’KAIOLIYI0 npeoGpazoBaHus
cpeny re0JIOTHYeCKoi cpeabl
I TopuopyaHoit HurtencusHoOE Hcromienne ecTeCTBEHHBIX
MIPOMBIIUIEHHOCTH OCYIIIEHHE BOJJOHOCHBIX 3armacoB, popMHpOBaHHE
TOPHU30HTOB IPH FOPHBIX | TEOXMMUYECKOro JaHAmadgra,
BBIpabOTKaX, U3MCHECHHE
JKCIUTyaTalus TUAPOIUHAMHYECKOTO TIOJIS TIO
XBOCTOXPaHUJIULI, IJIOIAIY BIUSHUS, B MCHBILICH
B0J103200pOB U T.JI. CTeTIeHH, 3arpsA3HEHNE
re0JIOTHYECKOH cpenbl
II I'unpomennoparu- WHTeHcuBHOE [InomanHoe 3arpsi3sHEHNE
BHBIN TEXHOTCHHOE, TUHCHHOC MOJI3EMHBIX BOJI, TIPH
U TUIOIIAHOE TUTaHNE OTCYTCTBUU APCHAXKA —
MTOJI3€MHBIX BOJI YXyALIEHUE SKOJIOTHIECKOTO
KauyecTBa re0JIOTMYECKOl cpebl
(dhopMupoBaHUE TEXHOTCHHBIX
MIPOIIECCOB BTOPUIHOTO
3aCOJICHUS TIOYB)
I I'pagonpomeinuieH- CrnoxHas cucreMa dopmupoBaHue
HOT'O KOMITIEKCa B3aMMO/ICHCTBUS TPaJOTPOMBIILIEHHOTO
TEXHOTCHHBIX nangmadTa ¢ TeHACHIHEH
MIPOIIECCOB C 3arpsIsHEHUST OKpY KaroIen
OCYIIEHHEM CpPEeJIbl; MOATOMIICHUE
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Ire0JIOrHYSCKOM CpCablL

TOPOJICKUX TEPPUTOPHI

v

TI'uaporexHudeckoro
KOMILIIEKCa

NnTencuBHOE
TEXHOT€HHOE MUTAHUE
MTOA3EMHBIX BOJ TIPH

IToaToruienne npuiIeraronmx
TEPPUTOPHIL, ICKYCCTBEHHOE
BOCIIOJIHEHHUE 3aI1acoB

AKCIUTyaTaITi| ITOA3EMHBIX BOJI.
PaBHUHHBIX ®dopMupoBaHUE BEI3BAHHBIX

BOJOXPAHILIHIII. (TEXHOTCHHBIX )

Texnorennas 3eMIIETPSICEHU I

Harpyska Ha
€CTECTBEHHOE I10JIE
HaIPSKCHUS
Te0JIOTHYECKON CpeJIbl
IIPU 3KCIUTyaTaluu
TOPHBIX

BOJIOXPAHMWJIMIIL

2.2. TOPHBIV TEXHOI'EHE3

KnaccudukaninoHHBIM TIPU3HAKOM TPU BBIJICTICHUH THIIOB TEXHOTEHE3a, IO
[TnotHukoBy H. WM., paccmarpuBaroTCs KOMILJIEKCHI TEXHOTEHHBIX TPOIECCOB,
MOCPEJICTBOM ~ KOTOPBIX  TPOSIBIISIIOTCS  BBINMICYKA3aHHBIE  OCOOCHHOCTH.
[IpuMeHHTETPHO K TOPHOMY TEXHOTEHE3y B KOMIUIEKCe ydreHo 11 BumoB
TEXHOT'€HHBIX TIporieccoB (Tabdn. 8). Ha pymauukax VYpana JONOJIHUTEIBHO
W3BECTHBI TIOJ3EMHBIC IMOXAphl B MEAHO— KOJYEIAHHBIX IMaxTax (Hampumep,

Hertspckuii, Kapabamickuii, CHOUpCKUHN PYJTHUKN).

Tabauna 8. Kommuiekc TeXHOTEHHBIX MPOIECCOB ropHOTO TexHoreHe3a (mo H. U. IlnoTHukoBy u

C. H. Enoxunoii)

TexHoreHHsIi Mponecc @opMBI TEXHOT€HHOT'0 H3MEHEeHUsI
CBOIMCTB OKpY Kallleil cpeabl

(49)

IIpumepsl Ha TEPPUTOPUHA
Ypaaa

Hcromienne ecTecTBEHHBIX 3aI1aCOB
noj3emMHbIX Boj. Kopennoe
HapyLIEHUE B3aUMOCBSI3U
MOBEPXHOCTHBIX U MOJI3EMHBIX BOJI.

Ocy1ieHne BOJOHOCHBIX
MOPOJT HAJIPYAHOU U
BOJOBMEIIAIOIIEH TOJIIII

IIpakTruecku Bce TOPHOPYIHBIC
00bexTr: CYBP, Jlerpsapckuid,
JleBuxunckuii, bepezoBckuii,
[TeimvuHCcKOo — KimroueBckoi,
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JIpeHupoBaHKe POJJHUKOB, KOJO/IECB,
B0J103200PHBIX CKBAKHUH B 30HE
THIPOANHAMUYICCKOTO BIUSIHUS.
Hapyienue cTpyKTypsl 0011ero
BOJHOI0O OajaHca. 3arps3HeHue

MOBEPXHOCTHBIX BOJ| B PE3yJIbTATE
cOpoca IpeHaKHBIX BOJI.
Cy1iecTBeHHOE yXY/IICHUE 00X
JaH AP THBIX YCIOBHH.

I'ymemesckwuii, Cubaiickuii u
Jp. pyIHUKH

BropuunHas KoHCOMUAAITNS
PBIXJIBIX TOPOA

Jedopmanust MOBepXHOCTH H, KakK
CIIEZICTBHE, e OopMaIHs MOI3EMHBIX
KOMMYHUKAIIFH W HEPEIKO
TTOBEPXHOCTHBIX COOPYKEHUH

Bo3MOokHBI Ha OYPOYroJbHBIX
maxrax YerstOnHCcKoro
Oacceiina

JlenpeccOHHOE YIIJIOTHEHNE
MEeCYaHO—TJIMHUCTBIX MTOPOA
HPHU CHIDKEHUH TUIACTOBOTO

JABJICHUS

Jedopmariust MOBEPXHOCTH H, KaKk
ciencTBHe, (hOpMAIUs MAXTHBIX
CTBOJIOB M OKOJIOIIAXTHBIX TOPHBIX
BEIPabOTOK

JlaHHBIE OTCYTCTBYIOT

CaBkeHHE B MacCHBE
TOPHBIX TIOPOJ B
30HE BIMSHUS TOPHBIX
BBIpabOTOK

3HauynTeNbHAs AeQOpMAITHs
MOBEPXHOCTH, TOA3EMHBIX
KOMMYHHKAIIUI U HEPEIKO
MOBEPXHOCTHBIX COOPYKCHHIA,
nopor. O6pa3oBaHUE 30HBI
TEXHOT'€HHOH TPEIMHOBATOCTH

[IpakTudecku Bce TOPHOPYIHBIC
00BEKTHI TTOJI3EMHOM U
KOMOWHHUPOBAaHHOU CUCTEM
OTpabOTKU: IMIAaXThHI
MarunerutoBas u CeBepo —
Ilecuanckas, Jlerrapckuit,
JleBuxuHckuii, bepe3oBckuii,
I'ymemesckuii, KpeinatoBckuit
U Jp.

Cyddo3uoHHbIE U
cy¢$($03MOHHO-KaAPCTOBBIE
HpoLECChl, POPMHUPYIOIIUECS
MPU OCYIICHUU BOJAOHOCHBIX
KapOOHATHBIX TIOPOT

OO6pa3oBanue Ha TIOBEPXHOCTH
MIPOBAIBHBIX BOPOHOK. Jlepopmanus
MMOBEPXHOCTHBIX U TIOJI3EMHBIX
COOpY)KEHHI B 30HE BIUSHHUS
MTPOBAJILHBIX BOPOHOK

CVYBP, Bricokoropckoe,
AnamnaeBckoe U 3bIPSTHOBCKOE
JKEJIe3HOPYAHbIC
MECTOPOXICHHUS

Buesansslil npopsis
PYOHUYHBIX BOJ,
(hopMUPYIOLITUICS MO
BJIIMSIHUEM OCTAaTOYHOTO
THJIPOCTaTHYECKOT0 HAIopa

Jedopmariuist v 3aTOIICHHE TOPHBIX
BEIPa0OTOK, HapYIICHHE O0IIEeTOo
puTMa TOOBIYHBEIX PaboT

IIpakTUyecku BCe TOPHOPYTHBIE
00BEKTEHI C ITOA3EMHON
0TpabOTKOM

OMoJI3HEBBIC TTPOTICCCHI TIPH
OTKPBITOMN
pa3paboTKe MECTOPOKICHHUH,
(dhopMupyronyecs npu
c1ab00CYIIEHHBIX TIECIaHO—
TITIHHUCTBIX MTOPOJIax

Jedopmanus ycTymoB u 60pTOB
kapbepa. Hapymienue o0miero purma
TOPHBIX padoT.

PexxeBckoil HUKENEBBIN PYIHUK,
I'OK «Banaamii»
(I'yceBoropckoe MIIN),
MennopyastHCKUi
0TpabOTaHHBIN Kapbep T.
Hwxaunit Tarun

Oxucnenue pyaHoi
MUHepalu3aluy 1

nyﬂme}me Ka4uCCTBa PYAHUYHBIX
BOJ, UX XUMHUYCCKOC 3arpsA3HCHUC,

Bce meaHokOTUEeIaHHEIE
MECTOpOXKEHUS Y pana

OpTraHUYCCKUX BEIECTB B BO3MOXKHO ()OPMHPOBAHHE (Emutnn)
OCYIICHHBIX arpeCCUBHBIX KHCIBIX BOJI.
MOPOJIaX TEXHOTCHHOW 30HbBI Bropuunoe munepanoobpa3oBanue
aspanuu (ceMUBOTHBIE MUHEPAITBI THIIA
MEJIAHTEPHTA) U UX HAKOIUICHUE B
TpeIMHAX TEXHOTEHHON 30HBI
asparumn
B3anMoneiicTBue CHmxenne oomei IIermvuaCcKO — Kitfodeckoit

OCYLIUTEIBHBIX YCTPOUCTB U
B0J103a00pHBIX COOPYKEHUI
HPEIPUATUS

MPOU3BOUTEIBHOCTH BOZI03a00pa,
TpeOyrolee HePeaKO CTPOUTEIHCTBA
HOBOT'O KalTaKHOT'O COOPYKCHUSI.
YXyaiieHue kauecTBa BOJIbI Ha

bepezoBckuii pynHUKH,
JIUTIOBCKUM HUKEJEBBIH PYyTHUK
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B0J103a00pe MPHU OCTAHOBKE PYAHUKA
1 3aTOIUICHUH BBIPAOOTOK
[Tydenue rMMHNCTHIX TIOPOJ B JedopManisi TOpHBIX BBIPAOOTOK, JlaHHBIE OTCYTCTBYIOT
MOJI3€MHBIX TOP