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HEJIb ITPEIIOJABAHUA JUCIUAIIINHBI

dopmupoBaHUE SKOJIOTHUYECKON KYJIbTYpbl OyIyIIUX CIEHHUATNCTOB, YCBOCHHUE
OCHOB 3KOJIOTMYECKOI'O0 3HAHUS CTYJAEHTAMH, YTO HEOOXOIMMO ISl ONTHMHU3ALUU
B3aMMOOTHOIIEHUH YEJIOBEKA U IIPUPOIBI.

INPABUJIA BBINIOJIHEHUS KOHTPOJIBHON PABOTbHI
[Tpu oTBeTE HA TEOPETUIECKHE BOIPOCH KOHTPOJIBHON PaOOTHI BEIOOP HOMEPOB
BOTIPOCOB OCYIIECTBIISIETCSl 1O TOCHEIHEH W TpeanocieaHeld mudpaM ydeOHOTO
mmdpa cryaerta (Tadaunma 1). Beibop HoOMepa pemaeMoii 3a1aqu OCYIIECTBISICTCS
no mocieaHe mudpe, a BapuaHTa 3a7add — MO TMpeanocieqHe mudpe yuedHOTO
mudpa CTyAcHTA.

Taoauna 1.

Howmepa MMocaennsis nudppa HoOMepa 3aYeTHOH KHHIKKHU

BOUPOCOB 7y 2 | 3] 4 [ 5 [ 6 | 7 | 8 9 0
1, | 2, | 3 | 4 | 5 |6 | 7, [8 | 9 [10
1 | 11, | 12, | 13, | 14, | 15, | 16, | 17, | 18, | 19, | 20,
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30
9, | 8 | 7. |6 | 5 | 4 |3 | 2 | 1, |10,
2 | 20, |19, |18, |17, | 16, | 15, | 14, | 13, | 12, | 21,
30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 5
2, | 3, | 4 |5 |6 |7 |8 |9 |10 |11,
3 | 21, | 22, |23, | 24 | 25 |26, | 27, | 28, | 29, | 22,
14 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 7 1
3, | 4 |23 |9, |21, |20 |27 |28 |29, | 30,
4 |15, |11, | 1, |13, | 2, | 1, | 5 | 6 | 13, | 19,
20 | 8 |20 |28 |17 | 6 | 12| 3 | 2 | 26
12, | 13, | 14, | 15, | 16, | 17, | 18, | 19, | 20, | 21,
5 | 8 | 9 |7 |6 |1, |2 |3 |2 |11, | 8
21 | 30 | 290 | 28 | 27 | 26 | 25 | 24 | 19 | 13
4 | 3, | 5 |8 |9 |10 | 1 | 2 |16, | 15,
12, | 25, |16, | 18, | 2 | 21, | 23, | 22, | 30
28 | 24 | 3 |30 |24 |20 4 | 15| 9 | 22
7. 6, | 5 | 4 | 3 | 2 | 1, |30, | 23, | 26,
7 | 27 | 26, |15, | 24, | 23, | 22, | 21, | 8, | 17, | 10,
10 |13 | 8 | 6 | 9 | 1| 4 | 28| 25| 4
1, | 2, | 3 | 4 | 5 |6 | 7, |8 |10 |11,
8 | 12, | 17, | 23, | 15, | 18, | 29, | 14, | 19, | 24, | 25,
25 | 23 | 9 | 7 | 20| 8 |11 | 24| 6 | 19
9, | 8, | 7, | 5 | 6 |8 | 4 | 3 |21, 22
9 | 17, | 13, | 24, | 12, | 23, | 29, | 30, | 25, | 15, | 7,
20 | 21 |13 | 28 | 12 |11 | 21 | 17 | 19 | 16
1, | 2, |3 | 4 |5 |6 | 7, |8 |19 | 18,
0 | 15, | 16, | 17, | 18, | 19, | 20, | 21, | 22, | 23, | 24,
27 | 24 |10 | 27 | 30 | 11 | 16 | 17 | 18 | 10

IIpeanocaeansis nudppa HoMepa 3aYeTHOH KHHKKHU
»
[T
ES




BOINPOCHI KOHTPOJIbHOM PABOTHI

1. ITonsiTHE 3KOJIOTUH, €€ MEXKIUCIUILTMHAPHAS POJIb U OCHOBHBIE 3a7aul. CTpyKTypa
sKoJorudYeckoi Hayku. [IpenMer n3ydeHus u 3a1a4yu NPOMBIILIIEHHON 3KOJIOTHH.

2. buocdepa kak riobanbHas 3KocucTeMa, €€ CBOMCTBA, cOcTaB U rpanuilbl. CTpyk-
Typa 6uocdepsl. JKuBoe BEIIecTBO, €ro CBOWCTBA U (PYHKITUH.

3. buoreonieHo3 u ero crpykrypa. [loHsiTHE 3KOCUCTEMBI, €€ OTIUYHEe OT Ouoreole-
Ho3a. Tpoduueckasi CTpyKTypa 3KOCHUCTEM, UX CBOMCTBA U yCTOMYMBOCTh. CyK-
ECCHS.

4. IlonsaTue 3arpsi3HEeHUs OKpy»Katolei cpenbl. Knaccudukaius v BUABI 3arpsi3HEHUI.
HcTtounuku 3arpsi3HeHus: atMocepsl, Tuapocdepsl, TUTochepsl.

5. IloHATHE 3KOJIOrMYECKO MpoOIeMbl. DKOJIOIMYECKUE KaTacTpo(bl U 3KOJOrnye-
ckue Kpu3uchl. CyIIHOCTh M NPUYUHBI COBPEMEHHOI'O HKOJIOTMYECKOT0 KPU3HCA.

6. AHTpomnoreHHble BO3AeHCTBUS Ha Ouocdepy, ux BuAbl U Kinaccuduxamus. Kon-
Henius Hoocgepbl U HAMPaBJICHUS BBIXOA U3 SKOJOTHYECKOTO KPU3HCa.

7. IlpencraBieHue o CUCTEME 3KOJOTHYECKOI0 HopMupoBanus. HopmaTusel kauecTBa
okpyxaromei cpensl. [TJIK, ITJIB, ITJIC, koMIIJIeKCHBIE ITOKa3aTENH.

8. HopmupoBanue kadectBa atmochepHoro Bozayxa: ITJAKmp, ITHKcc, TTIKps3,
npenenbHo ponyctumbiii BIOpoc (IT[IB) u ero pacuér.

9. PacceuBanue BpeqHBIX BEIOPOCOB B atMoc(epe. DakTopbl, BAUSIONIME HA MPOLIECC
paccerBaHMsI: METEOPOJIOTUYECKUE YCIOBHs, penbed MectHocTU U n1p. CaHuTap-
HO-3alIUTHBIE 30HBI IPOMBIIIJIEHHBIX 00BEKTOB.

10. CrtocoObl OYUCTKHU Ta30MBIIEBBIX BHIOPOCOB OT MBLIHM MO/ ACHCTBUEM TpaBUTAIIH-
OHHBIX, HHEPLUUOHHBIX, HEHTPOOEKHBIX U IEKTPUUECKUX CHUII.

11. ®unpTpallMOHHBIE MEXAaHU3MBbI IIbLICYJIABIMBAHUS U TUIIBI (PUITBTPOB.

12. IIpuHIUIIEI ¥ CIOCOOBI 00ECTIBIITMBAHMUS Ta30IBUICBBIX CMECEH B pe3yJIbTaTe KOH-
TaKTa C KUIKOCTBIO.

13. AGcopOuroHHas OYMCTKA Ta30BbIX BRIOPOCOB OT TOKCHYHBIX MpUMecei: puznde-
CKasl U1 XUMHUYeCcKast abcopOIvs, yCIOBUS MacCcOINepeHoca U KMHETHKa abCcopOIn-
OHHBIX IPOLIECCOB.

14. AncopOimoHHOE yJaBIMBAHHE TOKCUYHBIX KOMIIOHEHTOB Ta30BBIX BHIOPOCOB:
BEJIMYMHA aIcOPOLMU U CTa U aIcOPOLIMOHHOIO IIpolecca, U30Tepma ajicopOuuu
U €€ TUIIBI, aICOPOEHTHI U UX CTPYKTYpA.

15. Kartanutuueckass OYHCTKa Ta30BBIX BBIOPOCOB OT TOKCHYHBIX Ta3000pa3HbIX
KOMITOHEHTOB.

16. CrocoObl TEpMUYIECKOTO 00€3BPEKUBAHMSI TA30BBIX BEIOPOCOB.

17. Ilpumepsl OYUCTKH OTXOMSIIMX ra30B OT OKCUJOB YIJIEpoia, OKCUIOB a30Ta, JUOK-
cua cepbl U CEPOBOJOPOAA: YCIOBUS U MEXAHU3MbI, YPABHEHUS XUMHUYECKUX pe-
aKIUH.

18. Hopmuposanue kauectsa Boasl: 111K, JIIIB, BIIK, XIIK, GakTepuonornyeckue
kputepun. Juddepenimanbable 1 KOMIUIEKCHBIE METO/IbI OLIEHKH KaueCTBa BOJIbI.
[IpencraBneHue o OUOTECTUPOBAHUH.

19. TloHsATHE CTOYHBIX BOJ, MX KiIaccu(UKalMs M BUAbl 3arpsA3HEHUN. DKOJO-
ro-XUMHYecKue TpeOOBaHMsI K OYMCTKE CTOYHBIX BoA. IIpenenbHO AOMyCTUMBIi
copoc (ITJIC). ObopoTHOE BOOCHAOKECHHE.

20. Knaccudukamus METOI0B OYUCTKH M 00€3BPEKUBAHUS TIPOMBIIIIEHHBIX CTOYHBIX
BOJI.



21. MexaHnyeckasi OYMCTKA CTOYHBIX BOJ OT B3BEIICHHBIX M IJIABAIOIIUX MPUMECEi:
POLIE)KMBAHKE, OTCTAUBAHUE, QUIBTPALIUSL.

22. OU3MKO-XUMUYECKUE METOJbl OYMCTKU CTOYHBIX BOJ: (ioTarus, KoaryJssuus,
oKy, afacopOIus, SKCTPAKIMsI, HOHHBIA OOMEH.

23. MemOpaHHbIE U SJIEKTPOXUMHUYECKUE METOIbl OUMCTKH CTOYHBIX BOJI.

24. XvMHueckas OYMCTKa CTOYHBIX BOJ: HEUTpanu3alus, OCaKJIECHUE, OKUCICHUE U
BOCCTaHOBJIEHUE. XJIOPUPOBAHUE U O30HUPOBAHUE BOJBI.

25. bruonorndeckas O4MCTKa CTOYHBIX BOJ.

26. Vctounuku u Kiaccuukamus TBEPABIX OTXOA0B. [10UTroHBI TBEPIBIX OTXOIOB.
Metoapl epepabOoTKu TBEPABIX OTXO0M0B. Vcmonp3oBaHue TBEPABIX OTXOJOB B
KaueCcTBE BTOPUYHBIX MaTEpUAIIbHBIX pecypcoB (BMP).

27. Dxonoruueckue mpobdiembl sHepreTuku. Bozneiicteue TOC, '9C u ADC Ha
OKPYXAIOILYI0 cpeay. ANbTEepHATUBHBIE NICTOYHUKHU YHEPTUU.

28. Dxoyioruyeckasi CTaHJAapTU3alMs U MacTOPTU3alUs. DKOJIOrHUecKas HKCIepTU3a.

29. Jleca, ux poib B IPUPOJE U UCIIOIb30BaHKE. BOCIIpOU3BOACTBO U OXpaHa JECOB.

30. McTtouyHuku 3KOJIOTMYECcKOro mpasa. 3akoH PD 00 oxpaHe okpyskaroiied npu-
poaHoii cpenpl. [IoHATHE FKOIOTMYECKOrO TPAaBOHAPYIIEHUS U IOPUIUYECKAS OT-
BETCTBEHHOCTH 3a HETO.

3AJTAYA 1
PacyeT KOJIMYECTBA NBIJH OT TEXHOJOTMYECKOT 0 OﬁOpy)]OBaHI/IH

B npouecce npon3BocTBa B MEXAaHUYECKOM H IEPEBO0OpaOaTHIBAIOLIEM LIEXAX,
a TaK’K€ Ha CBAPOYHOM YYacTKE B BO3JyX paOoudeil 30HbI BBIIEISAIOTCS CIEAYIOIINE
BpEHbIE BEUIECTBA: PU 00paOOTKE UyTyHa — KeJIe3Hasl MbLIb, P 00padoTKe OPOH3BI
— MeJHas MbUlb, PU 00padOTKE APEBECHUHBI — JPEBECHBIE OMUIIKH, MPU CBAPKE —
CBAPOYHBIN a3pO30JIb.

Jlns ouncTkM BO3ayxa paboueld 30HBI B MEXaHHMYECKOM M JIepeBoOOpadaThI-
BAaIOILEM II€XaX NPHUMEHSIOTCS MbUIEra30yJOBUTEIN — OJAMHOYHbBIE LMKJIOHBI THIA
HOJI co cpeauum ko3duimentom ounctkn 77 = 0,9; Ha yyacTke 3JIEKTPOAYTOBOM
CBapKH UCIOJIb3YETCS TOJbKO BEHTWISILUS O€3 MbLIera30yJI0BUTEIIEH.

[Noguunslii nepuoa padboTsel 00opynoBanus cocrasiser 7' = 310 cyTok, cyTou-
HbIM — t = 8 Jacos.

WcxonHble 1aHHbIE VI pacyeTa Mo BapuaHTaM cojaepxarcs B Tadauunax 2-5.

XOJ pacueTa:

1. CymmapHoe kommyectBO nbumi M, (T/rom), oOTXomswmwed OT  Me-
TaJ10-00padaThHIBAIOIIUX CTAHKOB MEXaHUYECKOTO 1eXa:

n
MM = 3,6 ' 10-3 T t ZAlkl = 3,6 ’ 10-3 ' T t (A1k1+ A2k2+ A o Ankn),
i=1
rae Ai (T/c) — yaeiabHOe KOJTUYECTBO MBUIH, BBIJICIIEMOE KaXIbIM TUIIOM CTaHKOB
pu MeXxaHu4ueckoi 00padotke merasuia (Tadanna 3);
Ki (IIT.) — KOJMYECTBO METAUIO00pa0ATHIBAIOIINX CTAHKOB KAXKIOTO THIIA
(Ta6amua 2).



2. CymmapHOe KOMMYECTBO Nblid M ; (T/TOx), OTXOAsMIEH OT 000pyI0BaHus Aepe-
BOOOpabaThIBAIOIIETO 1eXa:

n
MI[ = 10-3 ' T t lekl = 10-3'T' t (D1k1+ D2k2+ A ann) ,
i=1
rae Di (kr/4) — ynensHOEe KOJIMYECTBO MBLIH, BRIICIIEMOE KaXIbIM TUIIOM CTAaHKOB
pu 00padoTke npeecuHbl (Tadaumna 4);

Ki (mT.) — KOJIMYecTBO JepeBOOOpPa0ATHIBAIOIINX CTAHKOB KaKIOTO THIIA
(Tabauma 2).

3. CymmapHO€e KOJIMYECTBO BPEIHBIX BelleCTB M, (T/ron), BBLIEISAIOIMIUXCSA Ha CBa-
POYHOM YYaCTKE B MPOLIECCE PYYHOM 3JIEKTPOLYTOBOM CBAPKHU:
n
]‘43 = 10-6 ZSlml = 10-6 (S]_m]_ + Szm2+ + Snmn)
i=l
rae Si (I/Kr) — ynelbHOE KOJMYECTBO BPEIHBIX BEIIECTB, BBIJACISIEMOE KaXKIIbIM

THUIIOM 3JICKTPOJIOB MPHU PYyYHOH 3J1eKTpoayroBoii capke (Tadauma 5);
M; (KT') — KOJIMYECTBO 3JIEKTPOA0B Kaxaoro tuna (Tadauua 2).

4. OO011ee KOJIMYECTBO BPEAHBIX BellecTB M ggfu (T/TOM), OTXOASIIUX OT TEXHOJIOTHU-
YECKOro 000py10BaHuUs MPEANPUATHS U BIOpAChIBAEMBIX B aTMOC(EPY:
am  _
oo ~ (- Mu+ (1 -n) My+ M,

Ta6auua 2. KonruecTBo U TUIIBI TEXHOJIOTHYECKOT0 000pYI0BaAHMS

Bapmanr | 1 | 2 | 3 |4 |5 |6 |7 |8]9 10

Tun crankoB (3J1IEKTPO/10B) KosnyecTBO CTAHKOB (3J1€KTPOI0B), IIT. (KI)

MEXAHUYECKHUHW IEX*
KpyrnommudosansHeie,
d = 300 MM 1 - 2 | - 1121 -13
3aTounsie, d = 400 mm - 2 - -2 117111/ -
[TonmupoBanbhbie, d = 200 Mm 3 111222 |-1|-|2] -
ToxapHbie 2 | 3|3 |42 |4]|2|5|3]|4
dpe3epHble 3 112 |-13|1|2]|-|2]3
CBepnnibHbIE 1 2 13|21 |-13|1|-1]2
Pactounble 2 3123131121
* YemHble sapuaHmbl — 0bpabomka Yya2yHa, He4emHble — 6POH3bI
JJEPEBOOBPABATBIBAIOIINHN IEX

KpyrnonuibHsie aTroo 2 - 1312 -13|1|-1]14]| -
I1-6-2 - 1 |/-112|-|1]3]|-]4

Crporansupie  CD-6 2 312 |4]-13]|]-14]3]|4
CDA-6 1 - |1 ,-14,1]3|-1]1]|1

JleHTOUHBIE JIC-80 3 1 - -1 2|1 2 | 1] 2
CepnuibHpie CBA-2 = 2 | -2 -11]-12)|-1]2
®pe3epHble DA-4 1 1 /2|32 |2 |1]|-|2] -
dC-1 - - |1 -]1-]12 1 -




CBAPOYHBIN YYACTOK
AHO-1 - |20 - | -1]30]10| - | 25|20 |25
AHO-3 25| - | 35]10| - |30|15| - | - | -
AHO-5 - | 15| - |10]15] - |10 15|10 |20
03C-4 30| - (20| - | - |15 - | - | - | -
OMA-2 - | 10| - |25[10| - [30]15|30]| 15

Ta6auna 3. Y aenpHOE BhIIeTIEHUE MTBUTH Aj TEXHOJIOTUYECKUM 000pYyIOBAHUEM TTPH
MeXaHU4YeCKor o0paboTKe MeTaslia

Tun Ai, 1/c

MeTA/1000padaThIBAIOIINX CTAHKOB Yyryn bponsa
Kpyrnonumdosansusie, d = 300 Mm 0,155 0,054
3arounsie, d = 400 mm 0,182 0,062
[TomapoBanshbie, d = 200 MM 0,080 0,025
ToxapHbIe 0,0083 0,0028
dpe3epHble 0,0055 0,0019
CBepauibHBIC 0,0011 0,0004
Pactounrnle 0,0028 0,0007

Tabauua 4. Y aenbHoe BbleNeHNE UM Dj TEXHOIOTHYECKUM 000pyA0BaHUEM NPU
00paboOTKe IPEBECUHBI

Tun nepeBoodpadaTbIBaAOIINX CTAHKOB Di, kr/u
Kpyrnonunbhsie o0 15,7
I1-6-2 10,7
CrtporainbHbie Cd-6 18,2
CDA-6 47,6
JIeHTOYHOIINIBHEBIC JIC-80 9,8
CBepauibHbIC CBA-2 2,5
®dpesepHbIC DA-4 8,8
OC-1 9,5

Tab6uauua S. Y aenpHOE BbIIETIEHUE BPEIHBIX BEIIECTB Si dJEKTPOAAMHU MPH PyUHOM
3JIEKTPOLYTOBOW CBApKE

Tun 3J1eKTpOa0B Si, r/kr
AHO-1 7,1
AHO-3 17,0
AHO-5 14.4
03C-4 10,9
OMA-2 9,2




3ATIAYA 2
Pacuer TpedyemMoii BbICOTHI TPYObI

OaHuM U3 myTed MOCTHXKEHMSI YCTaHOBJIEHHBIX HOPMAaTHUBOB KauecTBa B IMPH-
3eMHOM CJIO€ BO3/yXa B pallOHAX PaCIOJIOKEHUS MPOMBIIIUICHHBIX MPEANPHUATHI SB-
JSIETCSl pacCeMBaHUE Ta30MbBUICBBIX CMECEH, KOTOPOE OCYIIECTBISIOT IOCPEICTBOM
BbIOpOCA BPEIHBIX BEIIECTB uepe3 BhICOKUE TPYObl. C yBEIMYEHUEM BBICOTHI TPYOBI
3¢ ()EKTUBHOCTH pacCeHBaHUS YBEIIMUNBACTCS, & KOHIICHTPAIIHS BPEIHBIX BEIIESCTB B
MPU3EMHOM CJIO€ BO3yXa CHUYKACTCS.

Pacuer Tpedyemotii BeIcOThI TPYOBI H (M) pon3BoauTcs o hopMmyiie:

94M

U -IIK"’
rne M (r/C) — KOMUYecTBO BPEIHOTO BEIIECTBA, BHIOPACHIBAEMOTO B arMocdepy B
€MHUIy BPEMEHH;

U (M/c) — ckopocTb BeTpa;

IAK (Mr/mM3) — MakCMMaIbHO pa3oBas MPEENIbHO JOIyCTUMAas KOHIIEHTPAIUs
BpPEHOTr0 BEIIECTBA B IPU3EMHOM CJIO€ BO3yXa.

HcxonHbie naHHbIE U1 pacyeTa no BapuanTaM cojiepxkarcs B Taduuue 6.

H=

Taoauna 6.
Bapuanr M, /e U, m/c HaumenoBaHue MAK, mr/m3
BPEIHOT0 BellleCTBA

1 1,1 5 AMMHak 0,2

2 2,5 55 ArieToH 0,35
3 1,0 10,6 CepoBosiopon 0,008
4 5,6 7,3 Oxkcwun yraeposa 5

5 8,3 8,2 CepHas KuCIIOTa 0,3

6 3,6 9,1 Oxkcupa xpoma 0,0015
7 7,1 15 Kcunon 0,2

8 1,9 6,8 Oxcun a3ora 0,4

9 6,5 9,5 denon 0,01
10 2,9 12,7 dopMambaeru 0,035

3AJIAYA 3

Pacuer npeaesibHO J0IMyCTHMOTO BbIOPOCA NpeINpPUsITUSA

OCHOBHBIM TPOU3BOJACTBEHHO-XO3SIMICTBEHHBIM HOPMAaTHUBOM KayecTBa aTMO-
chepHOro BO3Ayxa SIBISIETCS mpenenbHo gomyctuMblii BeiOpoc (I1JIB). Benmunna
IT/IB onpenensiercss ”HAMBUAYAIBHO JUISl KAXKI0M0 XMMUYECKOT'0 BEIIECTBA U KaXKJI0T0
HMCTOYHHUKA BEIOPOCOB.

Ucxonnwie nannwie ais pacuera [1/IB B atMocdepy n3 e ITMHUYHOTO UCTOYHUKA
BBIOpOCaA C KPYTJIbIM yCTheM cojepkarcs B Tabuauie 7.



Xox pacyera:
1. Onpenenenue Tna BeIOpoOCa:

AT =T, r— T B
rae Tt (°C) — Temmeparypa ra3onsuieBoro BEIOpoca;
Ts (°C) — remnepaTypa arMoc(epHOro BO3yXa.

Ecou AT > 0, To BeIOpOoC Harpethii (manee cMm. myHKT 2); eciim AT = 0, To
BBIOPOC XOJIOJIHBIN (ajiee CM. yHKT 3).

2. IlpenenbHO nonmycTUMBIN HarpeTslid BeIOpoc I1/1B, (1/¢):

JIK-H2 -3V - AT

HAB. = A-F-m-n
3. [IpenenbHO AomycTUMBIN X0moaHbIH BRIOpOC [1/]By (T/C):
8-MIK-H -3YH -V
A= Fn D

VYKka3zaHus K BEHIOJHEHHUIO PACYETOB MO MYHKTAM 2 WJIH 3:

IAK (mr/m®) — MakcUManbHO pa3oBas IPEAENbHO AOMYCTHMAs KOHIEHTPALS
BEIIICCTBA B MPU3EMHOM clioe Bo3ayxa (Tadamna 7);

H (M) — BeIcOTa HCTOYHHKA BBIOpOCa HaJl ypoBHeM 3emur (Tadamnuna 7);

A — k03 (HULIMEHT, 3aBUCSILINN OT TEMIIEPATYPHOU CTpaTU(PUKALIMKI aTMOCHEPHI
U ONPENEISIOINNA YCIOBUS BEPTUKAIBHOIO M TOPU30HTAIBHOIO PACCEMBAHUS BpPE-
HBIX BellecTB B aTMocepHOM Bozayxe. [l PoctoBekoit obnactu ko3pduiment 4 =
200;

F — 6e3pa3zmepHbIil KO3(PGUIMEHT, YIUTHIBAIOIIUK CKOPOCTh OCEIaHMS YaCTHII
BpPEJIHOTO BEIIecTBa B arMochepHOM Bo3nyxe, F = 1;

V (M*/c) — 06beMHBII pacxo Ira30MbUIEBOM CMECH:

n-D* - w,

V="

rae D (M) — muamerp ycThst uctounuka Beiopoca (Taoauma 7);
an (M/c) — cpelHsisi CKOPOCTh BBIXOJa Ta30MbUICBOM CMECH U3 YCThs MCTOYHMKA
BbIOpoca (Tadmmua 7);
m, N — 6e3pa3MepHbie KOADPUIIMEHTHI, YIUTHIBAIOIINE YCIOBUS BBIXOJA Ta-
30MBUIEBOM CMECH M3 YCThSI HCTOYHUKA BHIOpOCA.
Koaddumment m onpenensiercs B 3aBUCUMOCTH OT Oe3pa3mepHoro kosddu-
ruenTa f:

_ wf -D-1000
H?-AT

1
M= 0,67+01-/f +0,34.3/f

Koaddumment n omnpexnensercss B 3aBUCUMOCTH OT BEJIMYUHBI O€3pazMepHOro
KO3 hULIEHTA V!




V-AT

Vy = 0.65 3 :
pu Vy, < 0,3 n=a3,
mpu 03 <vy<2 n=3-./(v, —0,3)(4,36-V,),
pu Vy, > 2 n=1.
Taoauna 7.
HaumenoBanme | IIK,
Bapuanr | H,m | D,m | wo,r/c | Ts,°C | Tr,°C BPEIHOI0 mr/m®
BelecTBa
1 15 0,4 10 32 40 ITeu1b 0,5
2 24 0,7 11 30 41 J IS 0,5
3 10 0,8 12 31 31 H,SO, 0,3
4 15 1,5 15 33 46 H,SO, 0,3
5 16 0,4 7 24 50 HCI 0,2
6 21 0,5 9 25 62 HCI 0,2
7 30 0,8 10 28 28 NO; 0,085
8 45 1,2 15 27 33 NO; 0,085
9 15 0,8 10 26 42 Cr,03 0,0015
10 45 1,2 12 23 23 Cr,03 0,0015

3A/TAYA 4
Pacuer BbIOPOCOB BpeAHBIX BelIECTB OT ABTOTPAHCIIOPTA

ABTOTpaHCTIOPT SIBJISICTCS OJHUM M3 TJIABHBIX 3arps3HUTENCH aTMOChepsl — 3a
CYeT BHIOpOCA BPEIHBIX BEIIECTB B COCTaBE BBHIXJIOMHBIX ra30B. OCHOBHBIMHU KOMIIO-
HEHTaMU BBIXJIONHBIX Ta30B aBisitorcs: CO, NOy (cMech okcunoB azora NO u NO») u
yraeBonopoasl CxHy (Hecropesuiee TormBo). Pacuer 3arpsisHeHus atMocdepbl B
pe3ynbTaTte paboThl aBTOTPAHCIIOPTA BEACTCS MO MEPEUUCICHHBIM BEIIECTBAM.

TpancnopTHBINM TapK MPEANPHUSTHS YKOMIUIEKTOBAH CIEAYIOIIMMHU TPYIIaMH
aBromoOusei: 1 — rpy3oBeie aBTOMOOMIIM ¢ OEH3UHOBBIM JIBUTATEIEM; 2 — TPY30BBIC
aBTOMOOWITU C AU3ETbHBIM JBUTATENIEM; 3 — aBTOOYCHI C OEH3MHOBBIM JIBUTATENEM; 4 —
aBTOOYCHI C TU3CIIBHBIM JIBUTATEIICM.

HcxonHble TaHHBIC JUTS pacyeTa Mo BapuaHTaM cojeprkarcs B Tadanmax 8-9.

XOJI pacyera;

1. KonnuecTBO BpeAHBIX BEIIECTB M/ (T/rom), BEIOpackIBaeMbIX B aTMocdepy aB-
TOMOOUJISIMU OTIPEJICTICHHOM TPYIIIHI, 0 KAKIOMY U3 OCHOBHBIX KOMIIOHEHTOB:
MY =17 Yi K} - K7 Ni - 10%,

rae x = CO, NOy, CxHy;

| — HOMep TPYIIIIbI aBTOMOOHIIEH;



11; (km/Ton) — cpenHuil MpoOer o0 HOTO aBTOMOOMIIS JaHHOW rpynmsl (Tao-

aunna 8);

Yi (r/kM) — ynenpHbIH BBIOPOC BPEIHBIX BEIIECTB OJHUM aBTOMOOHJIEM
JAHHOW TPYIIBI MO KaXXJIOMYy W3 OCHOBHBIX KOMIIOHEHTOB Ha | kM mpobera
(Tadauna 9);

Kil — K03(h(UIMEHT BIUSHHUS CpPEJHEro BO3pacTa aBTOMOOWIICH JaHHOU

IPYIIBI HA KOJUYECTBO BEIOPOCOB MO KakaoMy kKomnoHeHTy (Taoauma 9);

Kiz — KO3 PUIIMEHT BIAUSHUS YPOBHSI TEXHUUYECKOTO COCTOSTHUSI aBTOMOOMIIEH
JIAHHOM IPYIIITBI Ha KOJUYECTBO BEIOPOCOB MO Kak oMy KoMitoHeHTy (Tabaumna 9);

Ni (ex.) — komuuecTBO aBTOMOOMIIEH AanHOo# rpymisl (Tadauma 8).

2. CymMMapHO€ KOJHMYECTBO BPEIHBIX BeIIeCTB M, (T/rox), NOCTYyNAKOIUX B aTMO-

cdepy B cocTaBe BHIOPOCOB aBTOMOOMIIEH KaXKI0M TPYTIIIbIL:

M; = MO + MNOx + M

CxH
i

y

Pe3ynbraThl NpOBEIEHHBIX PACUETOB 3aHOCSATCS B CBOJAHYIO TAa0JIUILY:

I'pynna (60 NOx CxHy CymMmapHbIii BbIOpoC
aBTOMOOMJIEH 10 rpynine aBToOMoOuIei
1
2
3
4
Tao6auna 8.

IIpoGer mo rpynnam apromoouJiei Kosmn4yecTtBo aBTOMO-

Bapuant Il , xm/roa owmJeii B rpynme N, ex.

1 2 3 4 1 2 3 4

1 15000 33000 16000 19000 2 5 10 3

2 28000 17000 17000 13000 5 1 8 5

3 36000 27000 29000 11000 3 7 4 4

4 29000 18000 12000 18000 15 10 2 6

5 61000 14000 35000 15000 22 8 12 1

6 53000 35000 42000 26000 5 15 11 7

7 29000 23000 26000 27000 30 35 23 17

8 37000 12000 71000 18000 9 9 9 9

9 19000 15000 12000 41000 4 60 2 25

10 48000 41000 26000 15000 14 47 16 2




Taoauna 9.

Y aeabHbli BLIOPOC KosgppunueHTnl
prnﬁna . OJHUM aBTOMOOWJIEM BJIMSTHUS

aBToMoOMIEH Ha 1 km npobera Yi, r/km K] K?
OKCHUJ YIVIEPOJA, CO

1 55,5 1,33 1,69

2 15,0 1,33 1,80

3 51,5 1,32 1,69

4 15,0 1,27 1,80

OKCHUIBI A3OTA, NO«x

1 6,8 1,0 0,8

2 8,5 1,0 1,0

3 6,4 1,0 0,8

4 8,5 1,0 1,0
YIJIEBOAOPOIBI, CxHy

1 12,0 1,2 1,86

2 6,4 1,2 2,0

3 9,6 1,2 1,86

4 6,4 1,17 1,83

3ATAYA 5

OnpenesieHue pa3MepoB CAHUTAPHO-3AIMTHOM 30HBI PEeANPUATHS

Mepbl 1o 3ammTe arMoc(epHOro BO3AyXa OT MPOMBILUICHHBIX BBIOPOCOB
BKJIFOYAIOT YCTPOWCTBO CAHMTAPHO-3aIUTHBIX 30H (C33), KOTOpBIE MPEACTaBISIOT
co00i TEpPUTOPUIO, OTHCINAIONIYI0 MCTOYHUKU TMPOMBIIUIEHHOTO 3arps3HEHUs] OT
KWIbIX WJIN OOIIECTBEHHBIX 3JaHUN AJIS 3aIIUThl HACEJIECHUS OT BIMSHUS BPEIHBIX
dakTopoB mpousBojacTBa. Pazmep C33 ycraHaBIMBaIOT B 3aBUCUMOCTH OT Kilacca
IIPOU3BOJICTBA, KOTOPBIA ONPEIEIAETCS CTENEHBIO BPEAHOCTH U KOJIMYECTBOM BbIJIE-
JSIEMBIX TPEANpUaTHeM B aTMoc(hepy BEIEeCTB.

Jlnst onipenenenus pazmepa C33 HE0OX0IMMO TOCTPOUTH TpaduK 3aBUCUMOCTHU
C=1(X),
rae C (Mr/m®) — KOHIEHTpALMs BPEIHOTO BEIIECTBA;
X (M) — paccTosiHUE OT UCTOYHHUKA BBIOpOCa.

Jlnst moctpoeHust rpaduka HEOOXOAUMO PACCUUTATH KOOPAUHATHI HECKOIBKUX
TOYEK Ha BeTBH O, TO eCTh OMPEIeTUTh COOTBETCTBYIOIINE 3HAYCHUS X1 o U Cy_ n (CM.
PuCYHOK).



MOKwp.

HcxonHble TaHHBIE U1 pacueTa no Bapuantam cojiepxkarcs B Tadoauune 10.

YkazaHus K BIDOJHCHUIO PACYCTOB:

3HaveHus X, NoAOMPAIOTCS MPOU3BOJIBHO C YIETOM TOTO, UTO X;. n > Xy (CM.
PucyHok v npuMep pacyeTra HUXKE).
Pacuer BemuunH C; _  mpou3BOIUTCS IO GopMYyIIE:

Ci.n=3GC,,
riae S— 0e3pa3sMepHbIil KO3 OUINEHT, 3aBUCSIIHMA OT cOOTHOIIEHUA X n/ Xy :
113
opu 1< X; o/ Xy<8 S= :
P L 013(X, , /X,)* +1

Xl...n /XM
mpit Xin/Xu>8 5= 358X, L 1X,)2~35.2(X, , /X,)+120 °

[Tpumep pacyema koopduHam moyku (X1 ; Ci):
N3 Tabnuuysl 10 uzsecmHo, ymo Xy = 100 m, C, = 0,85 ma/mR.
lMycmb X1 = 200 M, moada X1/ Xy =200 /100 = 2,
omkyda S1=1,13/(0,13 4 + 1) = 0,74, s3Hayum, C1 = 0,74 0,85 = 0,63 ma/m°.

Pacuer 3nHauenuit C, _, Bemercs 40 TeX Mop, Moka He OyAeT BHIIOIHEHO YCIOBHUE
Cnh <TIJK,p. (cM. PucyHok).
I[To HalineHHBIM B X0/¢ pacyera Toukam crpoutcs rpapuk C = f (X). 3atem Ha
OCb OPJHMHAT HAHOCUTCS 3HAYEHUE MAKCHUMAJIBHO Pa30BOW MPENENBbHO JOIYyCTHUMOMU
konneHtpanuu Beriecta [1JIK,, (Tadauma 10) u 13 3T0i TOUKH MapaUIeIbHO OCH
a0IMCC MPOBOIUTCS MPsIMast 110 IepeceucHus ¢ BeTBbI0 6 rpaduka (cm. Pucynok). 13
TOYKHM MEPECEUCHUsI OMyCKAETCs MeprneHIuKyysip Ha och X. [lomydyenHoe Takum 00-
pa3oM 3HaueHue Xc33 U OyAeT SIBASATHCS Pa3MEPOM CAHUTAPHO-3AUIUTHOW 30HBI
MIPETPUSATHUS.



Taoauna 10.

Bapuanr | Cy, Mr/m° Xu, M HaunmeHoBaHmue HAKw.p.,
BPE/JHOI0 BelllecTBa mr/m°
1 1,0 97 [Teu1e 0,5
2 0,9 145 ITe1B 0,5
3 1,3 75 ITe1B 0,5
4 0,04 222 Cr,03 0,0015
5 0,49 74 H,SO4 0,3
6 0,05 94 MnO, 0,01
7 0,54 630 SO, 0,5
8 0,15 670 NO, 0,085
9 0,34 60 HCI 0,2
10 0,5 75 HF 0,02
3AJIAYA 6

Omnpenesienue coaepxxkanus SO, B AbIMOBBIX ra3ax

IIpy coxuraHuy TOIUIMBA OJHHUM M3 OCHOBHBIX IIPOAYKTOB T'OPEHUS SIBJISICTCSA
anokcun cepsl SO;. [IpucyTcTBre B BO3MyXxe OONBIINX KOHIICHTPAIUHN JHOKCH A CEPBI
IIPUBOJUT K BBITAJCHUAIO KUCIOTHBIX JOXKJIEH — B PE3YyJIbTATE €r0 B3aUMOJCUCTBUS C
BOJISIHBIMU TTapaMU, MMOATOMY HEOOXOIUMO BECTH CTpOruil ydet koimuectB SOy, mo-

CTyHalolux B arMocdepy.

Pacuer comepxanus auokcuaa cepbl SO; B I6IMOBBIX Tazax X (Mr/m°) mpoBo-

nutes o popmye:
Vo
Vo (M*/1) — 06 0 ;
rae Vo (M°/4) — 00beM 00pa3yronIuXcsl JbIMOBBIX Ta30B MPH H.Y.;
A (T/49) — KOIMYECTBO CEPhl B CKUTAEMOM TOTLIUBE:

X= -1000,

100 %
rjae B (Kr/4) — KOIM4eCcTBO CKUTAEMOr0 TOTUIHBA;
C (mac.%) — KOHIIEHTpAaIs CEPhI B TOTUIUBE.
Hcxonnbie naHHbIC 7151 pacyeTa Mo BapuanTam cojepxarca B Tadauue 11.

A= +1000,

Taoauna 11.

Bapuant 1 2 3 4 5 6 7 8 9 10
B, xr/4 900 800 | 700 | 850 | 750 | 650 | 600 550 500 | 450

C,mac.% | 0,1 02 |015| 0,25 | 0,2 | 0,3 | 0,05 0,2 0,15 | 0,3
Vo, m3/4 | 20000 | 10000 | 9000 | 15000 | 9500 | 7500 | 10000 | 12000 | 15000 | 9000




3AJTAYA 7
PacuyeT 0CHOBHBIX MapPaMeTPOB IKOJIOTHYECKOii padoThI j1eca

B conneunsiit gens 1 ra neca nornomiaet 240 Kr yriieKUCIOro ra3a u BbIICISET
okoJ10 200 Kr Kuciiopoaa.

3aron 1 ra neca nornomaeT 0koi0 S0 Kr MbUIH, BBIACIAS IEHHBIE JIJIs YeJIOBEKa
BelIECTBA — (GUTOHIIUIBI, CIOCOOHBIE YOUBATH 00JI€3HETBOPHBIE MUKPOOBI. 3a CyTKH 1
ra jieca faet 3 kr GUTOHIHIOB, a 30 Kr GUTOHLUIOB AOCTATOYHO JJII YHUUTOKCHHS
BPEIHBIX MUKPOOPTaHNU3MOB B OOJIBIIIOM TOPOJE.

B cytku 1 yenoBek mpu OOBIYHBIX YCIOBHSIX morjomaeT B cpeaneM 600 r
KUCJI0poAa U BbAbIXaeT 750 T yriIekucioro rasa.

Heobxonumo st neca miomaneio X (ra) paccuuTaTh Maccy MOTJIONIAEMOIO
YTJIEKHUCIIOrO ra3a, BbLACIIEMBIX KHUCIOpOAa U (PUTOHLMIOB 3a CYyTKH, MECHL, TO/I.
Kakomy yuciy marofei XBaTUT BBIIEISIEMOT0 3THUM JIECOM B CYTKU KHCIIOpoAa?

WcxonHble naHHbIe )1 pacyeTa 1o BapuantaM cojaepxarcs B Tadauune 12.

[Tpumep pacyema:
[Mycmb nnow,ads neca pasHa 10 ea.
Toz0a nec:
- roasiomum yariekucrio2o easa: 240 ka/ea- 10 ea = 2400 ke (2,4 m) e cymku,
2,4 m-30 OHeli = 72 m 8 mecsiy,
2,4 m- 365 0Heli = 876 m 8 200;
- 8bi0enium Kucriopoda: 200 ke/2a - 10 ea = 2000 ke (2 m) 8 cymKu,
2 m- 30 0Hel = 60 m 8 mecsu,
2m-365 0Heli = 730 m 8 200;
- ebl0esium ¢pumoHuyudos: 3 ka/za- 10 ea = 30 ke 8 cymKu,
30 ke - 30 oHel = 900 ke 8 mecsu,
30 k2 - 365 dHeli = 10950 ke (10,95 m) 6 200.
Hucno nrodel, KomopbiM x8amum 8bI0e/IEHHO20 1IECOM 8 CYmMKU Kucriopoda:
2000 ke / 0,6 ke = 3333 yenoseka.

Taoauna 12.
Bapuant 1 2 3 4 5 6 7 8 9 10
X, ra 15 20 25 30 35 | 40 | 45 50 55 60

3A/TAYA 8
Pacuer 3k0/10ru4ecKuX nocJaeACTBUM OT pa3jinBa HedTH

3arps3HeHHE MPUPOIHOTO BojoeMa HeTenpoyKTaMu CriocoOCTBYeT o0paso-
BAaHUIO TUICHKU Ha MOBEPXHOCTU BObI, MPEMATCTBYIONICH €€ ra3oo0MeHy ¢ aTMo-
chepoit, 4TO MPUBOJUT K HAPYIIECHUIO peloKCc-0alanca BHYTpH BojgoeMa (KUCIOpO/I-
HOMY T'OJIOJJAaHUIO) U, KaK CIJIEJICTBUE, K THOEIu TuIpoOMOHTOB, BOJHON PaCTUTEIIb-
HOCTH ¥ MUKPOOPT'aHU3MOB.

[Ipu aBapuu HepTsIHOrO TaHKepa 1 ThIC. T HE(TU MOKPHIBAET IIOIIAb B 20 KM
(A4 = 20 km?). B pesynbrare 510ro 1 Kr He)TH 3aKphIBaeT JOCTYI Kucaopoaa k 40 km
(B=40 I(M3) MOpPCKOi BOaBI. HeoOXoaumMo moACYUTaTh KOJIOTHISCKHE TTOCICACTBUS

2
3



OT pa3yiiBa HEPTH B pe3yNIbTaTe aBapUU TAHKEPA, €CITU U3 IPOOOUHBI BHITEKJIO M (THIC.
T) HETH, U OMPENENUTh, Kakoe KoJnuecTBO HedTH X (THIC. T) PA3JIOKUTCI B €CTe-
CTBEHHBIX ycloBusix uepe3 N Hezenb, ecu 3a 1 Henemo pasznaraercs nojosuna (0,5)
pazIUTON HETH.

VcxomHbple JaHHBIC ISl pacdyeTa 1o BapuaHTam coaepxkarcs B Tadosauie 13.

XO0J pacyera:

1. Tnomaas MOpCKoii moBepXHOocTH S (KkM?), MOKpHIBIIEHCS HeTIHOMN MIIEHKOI:
S=AM

2. O6beM BOAIBI Vo (KMY), TMIIEHHOH KHCIOPOIA:
VBOZ[I)I = B ' M

3. KommuectBo HedTu X (THIC. T), KOTOpPOE pa3ioxutcs yepe3 N Helelnb:
X=M05N
Tabumuua 13.
Bapuanrt 1 2 3 4 5 6 7 8 9 10
M, ThIC. T 15 20 25 30 35 10 | 45 | 50 | 55 60
N, HemeJab 1 2 3 3 3 2 4 5 5 3

3AJTAYUA 9
Pacuer KOHIOCHTPAIUHU BPEAHOI'0 BEECTBA B IOMCICHUH

[IpucyrcTBUE B BO3Ayxe mapoB cepHoil kucioTel HpSO4 crocoOcTByeT pasb-
€TaHUI0 CIM3UCTBIX 000JOYEK M pa3pyLICHUIO JIETOYHOW TKAHU y YeJIOBEKa U JKH-
BOTHBIX.

[Ipu TpaHCTIOPTHPOBKE B MOMEIICHUU MPOU3OIIEN Pa3NB CEPHOU KHUCIIOTHI.
Lex umeet nmuny 4 (M), mmpuny B (M) u Beicoty H (M). Heobxoaumo paccuurars
KOHIEHTPALMIO MMapOB CEPHOM KHUCIOTHI B 1IEXE U CPABHUThH €€ BEIUUYHMHY C MaKCH-
MajJbHO Pa30BOM mpenenbHO aonmyctuMoil koHueHtpamuein H,SOs (ILJK,, = 0,3
Mr/m%), y9UTBIBas, YTO Macca CEpHON KUCIOTHI cocTapiseT M (T), a ee ucapuBILIAsCs
yacTh paBHa @ (%).

Hcxonnbie naHHbIC 7151 pacyeTa Mo BapuaHTam cojepxarca B Tadauue 14.

XOJ pacyera:

1. O6bem nomemenus (uexa) V (m3):
V=AB'H

2. Macca ucnapuBuieiics CepHON KUCIOTBI M (T):




3. Konuenrpanus napos H,SO4 B niexe C (mr/m®):
m - 1000

V
4. CpaBHeHue (HaKTUUECKON U MpeeabHO JAOMYCTUMOMN KOHILIeHTpanuu mapoB HySO,
IPOU3BOUTCS JIETICHUEM ITUX BEJIMYUH APYT Ha Japyra:
C/ K,
OTKYJla JIeJIaeTCs BBIBOJ O COOTBETCTBUM COJACPKAHUS MapOB CEPHOU KUCIOTHI B
BO3/IyX€ MOMEIICHUS! CAHUTAPHO-TUTUEHUYECKIUM HOPMATHUBAM.

Taoauna 14.
Bapuant 1 2 3 4 5 6 7 8 9 10

M, r 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
A,m 9 11 12 | 13 | 14 15 16 17 18 19
B, m 5 7 8 9 10 11 12 13 14 15
H, m 3 25 | 25 |25 3 3 3 2,5 3 3,5
o, % 1,03 |04 05|06 | 07| 08 | 09 1 1,2

3AJAYA 10
OmnpeneneHue KOHIEHTPALMA YTAPHOI0 ra3a B 3aKPbITOM IOMEIIeHUH

Hanuuue B Bo3ayxe BBICOKOM KOHIEHTpaluu yrapHoro raza CO mpuBoguT K
KHUCJIOPOJIHOMY TOJI0JJaHUIO OPTaHU3Ma, 3aMeISIET PEQIIEKChI, BbI3bIBAET COHJIMBOCTD
Y MOXKET CTaTh IPUYMHON ITOTEPHU CO3HAHMS U CMEPTH.

Boaurens B rapaxe npu 3aKpbIThIX BOPOTaX PELINI MPOBEPUTH pabOTy ABUTa-
tensi. ["apaxx umeer iy A4 (M), mupuny B (m) u Beicoty H (M). HeoOxomumo pac-
CUMTATh, YEPE3 KAKOE KOJMYECTBO BPEMEHM ITOCIIE BKJIFOYEHMS JBUraTelsl KOHIICH-
Tpauus yrapHoro ra3a B rapake CTaHeT paBHOM €ro MaKCMMaJbHO pa30BOM MPEIEIbHO
nomyctumoii kKoruenTpauun (1K, , = 5 Mr/m®), ecim CKOpOCTh 3aIl0IHEHNS Tapaka
yYTapHbIM I'a30M paBHa Q (Mr/MuUH).

HcxonHbie TaHHBIE U1 pacyeTa no Bapuantam cojepxarcs B Tadoauune 15.

XO0JI pacuera:

1. O6bem rapaxa V (m3):
V=ABH

2. Macca BBIJIETTMBIIIETOCS YrapHOTO Ta3a M (MT'), COOTBETCTBYIOIIAS 3aMIOJTHEHUIO UM
rapaxka 10 yposss IIJIK,,:
m =V IIJKy,.

3. Bpems t (MuH) ¢ MOMEHTa BKJIFOUEHUS ABUTATENS, IO MPOIIECTBUM KOTOPOTO KOH-
LEHTpALMs YrapHOro ra3a B rapaxe cTaHoBHUTCs paBHOU ero I1/JIK, p:

t=m/Q



Taoauna 15.
Bapuant 1 2 3 4 5 6 7 8 9 | 10
Q, r/MuH 20 25 35 40 45 50 5 | 60 | 65 | 70

A M 2,5 3 2,5 3 4 4 3) 6 6 8

B, m 4 4,5 3) 3) 6 S) 7 | 55| 6 7

H, m 2 2 25| 25 |25 2 25125 |25| 3
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