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MNMHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEP>XOAHKO
3aBeqyoLwmin Kacbegpon reoakonormm u
MOHUTOPWHIa OKpYyXXatoLLen cpeapl

% C.A. Kyponan
4 19.06.2023

NMPOrPAMMA MNMPAKTUKHU

62.B.02(IT) Mpou3BoacTBEeHHasA NpaKTUKa, MPOEKTHO-TEXHOornyeckas
Kod u HaumeHosaHue(mun) npakmuku/HVP e coomeemcmeuu ¢ y4ebHbIM raHoM

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKu/cneLnanbLHOCTU:

05.04.06 — Jkonorus n NpUpoAonoNbL30BaHNE

2. Mpodmnb nogroToBkK/cneumanmsaumua: 3KONOrMYECKMN MOHUTOPUHT U OLIEHKA BO3OEN-
CTBUS HA OKpYXXatoLLyto cpeay

3. KBanudukauma (cteneHb) BbINYCKHUKA: MarncTp

4. dopma oby4yeHUA: oYHas

5. Kacheppa, oTBevalowan 3a peanusaumio NpakTUKN: Kadeapa reodKkoriormm 1 MOHUTOPUHra
OoKpy>atoLlen cpeapl

6. CoctaButenu nporpammbl: Kyponan CemeH AnekcaHgpoBud, AOKTOP reorpaduyecknx
HayK, npodeccop; AeKaH; 3aB. kaheapon reo3KoNorMm 1 MOHUTOPUHIa OKpY»KatoLLen cpeasbl,
dakynbTeT reorpadun, reoskonorun n Typnama; kurolap@geogr.vsu.ru

7. PekomeHpoBaHa: [poTtokon o pekomeHgaumn: HMC d-Ta reorpadum, reoakonornm un Ty-
puama ot 22.05.2023 r. Ne8

8. YuyeOHbIn roa: 2023-2024 CemecTp: 2
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9.llenb npakTuku:

Lensamu npon3BoacTBEHHOW NPaKTUKN SBNSAKOTCS:

- 3aKkpensieHMe TeopeTUYEeCcKUX 3HaAHUN, MOMyYEeHHbIX NMPU N3ydeHnn npodeccnoHanbHbIX anc-
UMNAVH MarmcTpaTypbl C NPOEKTHO-TEXHOIOMMYECKON COCTaBNSAIOLLEN;

- OCBOEHME CTyAeHTaMu OCHOB NPOEKTHON UHXEHEPHOW OeATEeNbHOCTH, BKIOYasa agantaumio K
PbIHKY TpyAa No JaHHOMY HamnpaBneHuHo.

3adayamu nNpon3BOACTBEHHON NPaKTUKN ABNAOTCS:

- MPaKTU4YECKOE OCBOEHNE METOO0B MOHUTOPUHIA COCTOSIHUSA OKpYXKatoLlen cpedbl U 340pOBbS
HacerneHus;

- Nony4YeHne HaBbIKOB MPOrHo3a ONacHOCTU TEXHOMEHHOIO 3arpsA3HEHUs U peanu3aumm Mepo-
NPUSTMIA NO OXpaHe OKpyXatoLwen cpeabl U obecneyeHnto akonornyeckorn 6e3onacHoCTu;

- Nony4yeHne NpakTUYecKoro onbiTa paspabaTtbiBaTb U 3IEKTUBHO OCYLLECTBAATE UHXEHEPHO-
3KOJIOrMYyeckme U3bICKaHUs, MepPONpUATUA MO OLEeHKe BO3LENCTBUA Ha OKpyXalLlly cpeny,
9KOJIOMMYECKOM IKCMEPTMU3E U KOHTPOSIO 3a CObMnoaEHMEM IKOSOrMYeckmx TpedbosaHu B Npo-
Lecce X03MCTBEHHOW AeATENbHOCTY;

- OCBOEHME METOO0B NMIaHMPOBaAHUS U OCYLLECTBNEHUS TUNOBbLIX NPUPOAOOXPAHHLIX MepPOnpu-
AT B chepe paumoHanbHOro Npupoaonofib30BaHus.

10. MecTo npakTukm B cTpyktype OOI:

[MpounsBoacTBEHHAA NpakTMka OTHOCUTCSH K BapnaTUBHOM YacTu, (oOpMUpyeEMON yHacTHUKaMM
obpasoBaTtenbHbIX OTHOWeEHUN bnoka 2. MNpakTuka.

[Mpon3BoaCcTBEHHOM NPaKTUKE NpeaLlecTByeT U3yvyeHne QUCUUNIINH « QKONOoro-aHanmuTuyeckme
MeToAbl UccrenoBaHuny, «Pagmoakonorns», « ABTOMaTtu3MpoBaHHOE 3KOOrMYeCcKoe MpoekTu-
poBaHue», «KagacTpoBas oueHka NpUpoaHbIX pecypcoBy. [Mpon3BoACTBEHHANA NpakTuUka SBns-
€TCH NOrMYECKUM NPaKTUKO-OPUEHTUPOBAHHBIM 3aBepLUEHNEM U3YHEHUSA OaHHbIX AUCLUMNIIVH.

11. Bua npaktuku, cnocob n chopma ee nposeaeHus

Bua npakTukn: npon3BoACTBEHHAs! TEXHOMOIMYecKkas;

Cnoco6 npoBeaeHUs NpakTUKKU: CTaunoHapHas, Bble3Has, Bble3aHas NoneBas;
dopma: guckpeTHas.

PeanunsyeTcs yactnyHo B doopme npaktudeckon nogrotosku (Mr).

12. NMnaHnpyemMble pe3ynbTaTbl OGY4YeHUs NPU NPOXOXKAEHMU NPAKTUKMU (3HAHUA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHuve kom- | Koa(bl) WNHankaTop(bl) MnaHvpyemble pe3ynbtaTbl 06yveHus
neTeHumm

MK-4 | CnocobeH ocy- | lNK-4.1 | BnageeT mMetoga- | 3HaTb: MeTOObl 3KOMOrMYECKOro MOHUTO-
WecTBNATb  MO- MU SKOMOrM4Yecko- | pvHra o6bekToB OKpyXKaloLLen cpeabl;
HUTOPWHI  COCTO- 0O MOHWTOpuHra | YMeTb: OpraHu3oBblBaTb MOHWUTOPYWHra
AHNA  OKpYXalo- 06bEKTOB  OKpY- 0OBbEKTOB OKpyXawllen cpefdbl Ha Npous-
wen cpedbl u warolell  cpeqbl, | BOACTBE;
3[0pOBbA  Hace- BKMIoYasi naGopa- Bnapetb (MMeTb HaBbIKk(M)): nabopaTtop-
NEeHUs, OUEHKY W HO-WUHCTPYMEHTarnbHbIMK, FreonHdopmMmaLm-
NPOrHO3 OmnacHo- TOpHO- OHHbIMW U AUCTAHUMOHHBIMU  TEXHOMNOrns-
CTU TEXHOTEHHO- VHCTPYMEHTarb- M1 MOHUTOPUWHIA OKPYXaoLLEn cpefb
ro 3arpsasHeHus Hble,  reouHgop-
7 peann3oBbl- MauWOHHbIE U Oun-
BaTb Meponpus- CTaHUMOHHbIE
T™MA MO oOXpaHe TEXHOMOrMN MOHU-
OKpy>KatoLLen TOpWHra
cpeabl n obecne-
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yeHuto akonorn- | MK-4.2 | Bnageet 3HaHus- | 3HATb: TEOPUIO SKONOMMYECKOM ANArHOCTUKN
yeckon 6Gesonac- MW W HaBblkaMM | COCTOSHMSA OKpY>KaloLlen cpedbl npu oboc-
HOCTH ANna  9Komnoruye- | HoBaHMM NPOEKTOB HOPMATMBOB BbIGPOCOB,
CKOW [MarHOCTUKM | COPOCOB M pa3MelleHnss OTXOO0B Ha npea-
COCTOSIHUS  OKpY- | NpUATUSAX;
Xawowen  cpegbl | YMeTb: OCyLLEeCTBNATb IKONOMMYECKyo ava-
npy 0BOCHOBAHMM | THOCTUKY COCTOSIHUS OKpyXaroLwen cpeasbl
NPOeKToB HopMma- | Npu 06OCHOBaHUM MPOEKTOB HOPMAaTMBOB
TMBOB BbLIOPOCOB, | BLIOBPOCOB, COPOCOB N pa3MeLLEHMSI OTXOA0B
cObpocoB n pas- | Ha NpeanpUATUAX;
MelleHuns otxodos | BnapeTb (MMeTb HaBbIK(M)): MeTOoO4aMM
Ha NpeanpuUATUAX | 3KOMOrMYEeCcKOM  OUarHOCTUKM  COCTOSIHMSA
oKpyXxatwulen cpegbl npu  060CHOBaHUM
NPOEKTOB HOPMAaTMBOB BblbpoCOB, cOpocoB
N pasMeLLeHnsa OTXOA0B Ha NpeanpuATUaX
MK-4.4 | Bnageet meToda- | 3HaTb: METOAONOINNIO peanusaumm Mepo-
MW  peanu3auuu | NpuATUA No obecneyvyeHnto NPoun3BOACTBEH-
MEPONPUATUA MO | HOrO 3KOSIOrMYECKOr0 KOHTPONSA M 3KOMOoru-
obecneyeHunio Yyeckon 6e30nacHOCTN Ha NPON3BOACTBE;
NpPOM3BOACTBEHHO- | YMeTb: peann3oBbiBaTb MEPONpUSTMS MO
ro akomnormyeckoro | obecneyeHno NPOM3BOACTBEHHOIO 3KOMOMM-
KOHTPOSSA M 3KOSO- | YeCKOro KOHTPOMsi U 3Konornyeckon 6es-
rmyeckomn 6e3- | onacHOCTM Ha NPOM3BOACTBE;
onacHocTH Ha | Bnapgetb (MMeTb HaBbIK(M)): MeTogamu
npou3BoaCTBE OCYLLECTBNEHNA MeponpusTun no obecne-
YEHUIO NPON3BOLACTBEHHONO 3KONOMMYECKOro
KOHTpPONS W akonornveckon 6GesonacHoCTU
Ha NPOn3BOACTBE
MK-5 | CnocobeH pas- | MNK-5.1 | Bnageetr meTtoga- | 3HaTb: OCHOBbI WHXEHEPHO-3KONOMMYeCKNX
pabaTtbiBaTbh n MM NONEBbIX U Na- | U3blICKaHWI;
adhpeKkTnBHO BopaTtopHo- YmMmeTb: npoBOANTb WNHXXEHEPHO-
OCYLLEeCTBNATb WHCTPyMEeHTanb- 3KONOrM4yeckme n3bliCkaHus;
NH>XeHepHo- Hbix paboT npu | BnapeTb (MMeTb HaBbIK(M)): MeTOOaAMM
aKonormyeckmne npoBeAeHNUN  WH- | NONEeBbIX n nabopaTtopHo-
N3bICKaHUA, Me- XXEHEepHo- WHCTPYMEHTanbHbIX paboT Npu NpoBeaeHUn
ponpuaTus no 9KOMOrmyecKmx NHXXEHEPHO-3KOMOrMYeCKMX N3blCKaHW
OLUEHKe BO3Oen- M3bICKaHUN
cTBMA Ha oKpy- | MNK-5.3 | PaspabaTbiBaeT 3HaTb: npuHUMNbl pa3paboTkn pa3genos
Xarowyo  cpegy, aKonormyeckne NMPOEKTHOM OOKYMEHTaumMmM No pesynbTaTam
9KOMOrmyeckom pasgenbl NPOEKT- | MHXKEHEPHO-3KOMOMMYECKUX  U3bICKAHUA 1
aKkcnepTuae n HOW  OOKYMEHTa- | OLEHKN BO3AEWCTBUS Ha OKPYXKAMOLLYIO Ccpe-
KOHTPOSIO 3a Cco- UMM no pesynbTa- | ay;
onogeHvemMm aKo- TaM  UHXEHepHO- | YMeTb: COCTaBnsTb pas3genbl MNpPOeKTHOM
NOrMYecKnx Tpe- 9KOMOrmyecKmx AOKYMEHTaLMmM No pe3ynbTaTtaM MHXEHEepPHO-
6oBaHui B npo- M3bICKaHM M | 9KONOrMYEeCcKnUX WU3bICKAHUA U OLEHKM BO3-
uecce X034#n- OLEHKM  BO3QEWN- | JENCTBUS Ha OKPYXKaloLLYO cpeay;
CTBEHHOW  Jes- CTBUSA Ha OKpyxa- | BnageTb (MMeTb HaBbIK(M)): pacyeTHo-
TenbHOCTH IOLLYI0 Cpeay Mpu | aHanMTUYEeCKMMMU METOAMKaMM U TUMOBbIMU
MOMOLLM  pacyeT- | MporpaMmMHbIMK NPOAYKTaMu Ans pa3paboT-
HO-aHaNUTUYECKNX | KN pa3fernioB NMPOEKTHOM AOKYMEHTauuu no
MEeTOOUK W Tuno- | pesynbTatam NH)XEHEPHO-3KOMOrMyYeCcKnx
BbIX MPOrpamMMHbIX | U3bICKAHUA U OLEHKM BO3OENCTBUS Ha OKpY-
NpOAYKTOB Xarowyto cpeay
MK-6 | CnocobeH  agp- | NK-6.1 | PaspabatbiBaeT 1 | 3HaTb: TUNOBblE NPUPOAOOXPaHHbLIE MEepPOo-
dekTMBHO  nna- KOHTpONupyeT Bbl- | NpUATUS B cdepe ynpasreHus npupoao-
HMpoBaTb U OCY- NOfIHEHME  TUMNO- | MOMb30BaHNMEM U OXpaHbl OKpyXarwLen
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LLeCTBAATL TUMO-
Bble npupoao-
OXpaHHble Mepo-
npuaTus B cpepe

BbIX npupoao-
OXPaHHbIX  Mepo-
npuatnin B cdpepe
ynpaBneHuss npwu-

cpeabl

YMeTb: paspabaTbiBaTb TUMNOBbLIE MPUPOLO-
OXpaHHble MeponpuaTUa B cdepe ynpasne-
HUS  NPMPOAOMNONb30BaHNEM W  OXpaHbl

peanusyeTt cucte-
Mbl 3KONOrM4ecKo-
ro MeHemXMeHTa

Ha npeanpusTUX

pauMoHanbHOro POAONONb30BaHN- | OKpYyXatoLlen cpeapl

npupoaonosibL30- eM U1 oxpaHbl | Bhagetb (MMeTb HaBbIK(M)): MeTOogamu
BaHMs W co3fa- OKpY>KatoLLen pa3paboTkym  TUNOBbLIX MPUPOOOOXPAHHBIX
HWUSI CUCTEM 3KO- cpeapl MepONpUATUA B chepe ynpaBneHnss npupo-
norn4yeckoro Me- AOMNONb30BaHNEM W OXPaHbl OKpYXKatoLLen
HeAXMeHTa  Ha cpeabl

npon3BoacTee MK-6.2 | PaspabatbiBaeT 1 | 3HaTb: OCHOBbI 3KOMOrMYECKOro MeHeLX-

MEHTa Ha NpeanpusaTUmn;
YmeTb: pa3spabaTtbiBaTb CUCTEMbI 3KOIO-
rMYECKOro MeHe)KMeHTa Ha NpeanpusaTum;
Bnagetb (MMmeTb HaBbIK(M)): MeToAamu
OopraHm3aumMmM CUCTEM 3KOMOrMYeckoro Me-
HepKMeHTa Ha npeanpuaTum

13. O6bem NpakTUKKN B 3a4eTHbIX eanHMUax / ak. yac.— 3/108

CDopma npomex(yTquoﬁ aTTecTaumm 3a4eT C OLIEHKOMN.

14. TpypoeMKocTb No BuAam y4ebHou paboTbl

Bua yuebHomn paboTbl Bcero 2 cemecTp
yac. B T.4. B hopme
M1, vac.
Bcero yacoB 108 72 72
B TOM yncre:
JleKunoHHble 3aHATUSA (KOHTaKTHas
pa6oTa)
MpakTnyeckune 3aHATUA (KOHTaKTHas 2 2 2
pabota)
CamocTosiTenbHasi pabota 106 106 70
MTOFO: 108 108 72

15. CopepxxaHue npaktuku (unu HAP)

n/ | Pasgenbl (aTanbl)
n MpaKkTUKK

Buabl yuebHon paboThl

1. | [Todeomosu-
mernbHbIl (opaa-
HU3ayUOHHbIU)

T.4.

MHcTpykTaxk no TexHuke ©GesonacHocTw, obliee 3HAKOMCTBO C
NpakTukn (Hay4yHO-UccrnenoBaTeNbCKUMM  OpraHn3aumsiMm, NPoOu3BoACTBEH-
HbIMW NPeanpuUATUSMA U T.4.), COCTaBEHUE U yTBEPXAEHME rpaduka npo-
XOXOEHUSI MPaKTUKK, U3yYeHNe NUTepaTypHbIX MCTOYHUKOB MO TEME 3JKChe-
PUMEHTaNbHOroO MccnegoBaHus, pedepupoBaHMe Hay4yHOro martepuana u

MeCTOM

2. | OcHosHol (3KcC-
nepumeHmarib-
HbIU, nosiesod,
uccrnedosamerib-
ckul u m.d.)*

OcBoeHve MeToA0B MccrneoBaHus, BbINONIHEHWE NPOM3BOACTBEHHbIX 3aa-
HWUI, NPOBEAEHNE CaMOCTOSITENbHbLIX 3KCMEPUMEHTarnbHbIX MCCreaoBaHui,
nocelleHve OTAEeNoB NpeanpusaTUii, 3HaKOMCTBO C OCOBEHHOCTSIMI OpraHu-
3aLMOHHO-YNPaBNeHYeCcKoN AesATeNbHOCTU NpeanpuaThsi, CCUTEMOW opra-
HM3aLMN NPUPOAOOXPAHHON M MPOEKTHO-NPON3BOACTBEHHON AeATENbHOCTH,
CMCTEMOW 3KOJOrM4YEeCKOro MeHePKMEHTa Ha NPeanpUaTUN.
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3. | Saknoyumernpb- KamepanbHasi obpaboTka cobpaHHOro matepuana. AHanua noslyYeHHoOn
HbIU (UHGpopMa- WMHopMaLmK, NonyvyeHne OT3blBa.XapakTepuUcTmKku.
UUOHHO-
aHanumuyeckul)*

4. | lNpedcmasneHue HanucaHune otyeTta. [NogroToBKa HarnggHbIX MaTepManos 3awmra otdeTa
omyemHou OOKy-
MeHmauuu

*) peanusyetca YactudHo B cpopme I1I1.

16. MNepe4vyeHb y4eOHOM nuUTepaTypbl, pecypcoB ceTu «UHTepHeT», HeOGXoAMMBLIX AnNs
NPOXOXAEHUA NPaKTUKK (CrIUCOK slumepamypbl 0¢hopMIIssiemcsi 8 coomeememauu ¢ mpebosaHusIMU
IOCT u ucrnionib3yemcs obuwiasi ckeo3Hast Hymepauusi 0risi ecex sudo8 UCMOYHUKO8)

a) OCHOBHaga nuTepaTtypa:

Ne
n/n

NcToYHUK

ManbLbnay6, O.A. MNMpombiwneHHasa akonorus : yyebHoe nocobue / O.A. Manbbnay6, U.T.
Wanxmes, C.B. ®pugnaHg ; MuHuctepcteo obpasoBaHus n Haykn Poccumn, Pepepans-
HOe rocygapcTBeHHoe GlogKeTHOe obpa3oBaTenbHOE yupexaeHne Bbicllero obpasoBa-
HUA «KasaHCKMI HauMOHanbHbIN UccnegoBaTeNbCKUN TEXHONOMMYECKUI YHUBEPCUTET.
— KasaHb : KazaHckuin Hay4yHO-uUccrneaoBaTenbCKMii TEXHONOMMYECKNIA YHUBEPCUTET,
2017.-120c

TexHOreHHble CUCTEMbI U 9KONOTMYECKMIA PUCK: KypC Nekuun : yuebHoe nocobue / cocr.
KO.A. Mangpa, E.E. CtenaHeHko, O.A. lNocnenosa ; PegepansHoe rocyaapCTBEHHOE

2 GropkeTHoe obpasoBaTenbHOE yupexaeHue Bbicllero npodeccunoHansHoro obpasosa-
Husi CTaBpONoObCKUIA rOCY4apCTBEHHLIN arpapHbl yHuBepcuTeT. — CTaBponorb :
CTaBpononbCKnin rocyaapCTBeHHbIV arpapHbin yHmBepeuteT, 2015, — 100 c.

MeToabl akonornyeckmx nccrnegosaHuin: ydebHoe nocobume anga Bysos [rpud PYMO
«Haykun o 3emne»] / H.B. Kasepuna, T.W. MNpoxopwuHa, E.1O. MBaHoBa, M.A. KneBLoBa,
C.A. Kyponan, O.B. Knenukos, A.I'. MypasbeB, A.H. Hukonbckas, B.B. CuHery6osa. -
BopoHex: N3gatenbcTtBo «HayyHasa kHura», 2019. - 355 c.

NHXXeHepPHO-3KONOrm4yeckne M3biCKaHusa [ONeKTpoHHbI pecypc] / BopoHex. roc. yH-T
;cocT. B.J1. boyapoB .— 3OnekTpoH. TekcToBble AaH. — BopoHex : WML, BIY, 2012 .—
4 3arn. ¢ tutyn. akpaHa .— CBoboaHbin goctyn u3 uHTpacetn BIY .— TekctoBbiv
dann.— Windows 2000 X Adobe Acrobat Reader —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-42.pdf>.

PyKOBOACTBO NO OpraHu3auun 1 NPOBEAEHWUIO YYeOHbIX NPaKTUK ANs CTYAEHTOB creumarnb-
HocTeln «[eoakonorusi», «lMpupogonons3oBaHue», «MeHemKMEHT opraHusauum» ; y4ebHo-
5 MeTogudeckoe nocodbue / coctaeutens B. B. 3anenyxvH. — Bonrorpag : BonlY, 2004. —
116 c. — ISBN 5-85534-900-4. — TeKkCT: ONEKTPOHHbIN// JlaHb : 3NEKTPOHHO-
onbnmoTeyHas cucrema. — URL: https://e.lanbook.com/book/144229

6) gononHuTenbHas nuTepaTypa:

Ne n/n MCTOYHMK

6 Mpngan, T.E. MNMpombiwneHHas akonoruna / T.E. pugan ; Annenou b. P. — Mockea :
KOHutn-Adana, 2012 .— 527 c.

MonuubiH A. H. MNMpomblIlwneHHas 3Konorna 1 MOHUTOPUHT 3arpA3HEHUS NMPUPOLHOM
cpegbl. Yueb. A. H. NonnubiH.-M: OHUKC, 2007-331c.

7

B) MHGOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl (0duumanbHble PeCypChl MHTEPHET)*:
Ne

n/n

8 http://www.lib.vsu.ru / 3nekTpoHHbIn kaTanor HayyHon ©ubnunotekn BopoHexckoro
rocyfapCcTBEHHOro yHuBepcurteta/

9 https://e.lanbook.com/book

Pecypc
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17. ObpasoBaTenbHble TEXHONOrMU, NPUMEHsAieMble NMpU NPoBeAeHMU NPaKTUKM U MeTo-
Anyeckue yKkasaHus Ansi o6y4aroLwmxcsa No NpPoOXoXaAeHUI0 NPaKTUKN

lMporpamma npakTukmn peanuayeTtcs ¢ NPUMEHEHMEM ONUCTaHLMOHHBIX TEXHONOrMIM Ha nnatgopme
«ObpasoBaTenbHbIN NopTan «ONEKTPOHHbIN YHMBepCcUTeT BITY».

18. MaTepnanbHoO-TeXHU4YeCcKoe obecnevyeHne NPaKTUKN:

[Nsi KOHTaKTHBIX 3aHATUN — ayAUTOPUS, OCHaLLEHHas creumanuanpoBaHHon Mebernbio n
MyNbTUMEANNHOW annapaTypou, a Takke ayguTopus, OCHaLLEeHHas BbIYUCIIUTENbHON TEXHUKOW
(ykomnnekToBaHHas nepcoHaribHbIMU KOMMbIOTEPaMU C NINLEH3MOHHBIM MPOrpaMmHbIM obec-
neyeHmem)

19. OueHo4HblIe cpeacTBa ANA NpoBeAeHUA TeKyLLen 1 NPOMEeXyTO4YHOM aTTecTauum
oby4aroLwmxcs No NpakTmke

Ne HaumeHoBaHwue pas- Komne- MHaukaTop(bi)
n/n Aena AMCUUNIUHLbI TeHuus(M) OOCTUXKEeHUA OueHoYHble cpeacTBa
(Mmogyns) u KOMMeTeHUUn
1 odzomosumernbHbIl MK-4 MK-4.1 6eced
" | (opeaHu3ayuoHHbIL) cobececosate
OcHosHol (akcnepu- MK-4.2
- - MK-4
2 MEHMAIIbHBIL, MONES0U, MK-5 MK-4.4 lMpakmuuyeckoe 3adaHue
| uccnedosamensckuli u 1K-6 MK-5.1 P
m.d.) ] MK-5.3
BaknrovyumenbHbIl (UH- AK-5
3 gopmalyUOHHO- K-6 MK-6.1 lpakmuyeckoe 3adaHue
aHanumu4eckuul)
lpedcmasneHue om-
4| yemmou dokymeHmauuu MK-6 MK-6.2 OTHET
MpomexyToyHas aTTecTauus ) Cobecenoatie
dropmMa KOHTPONS — 3a4eT C OLIEHKOM

20. TunoBble OLEHOYHbIe cpeacrtea U mMetoandyeckKkume mMmartepuanbl, onpepensiowme npo-
ueaypbl oleHnBaHuUA N Kputepmn nx oueHnBaHunsA

20.2 NMpomexyToyHasa aTrectauusi

lMpomexyToyHas aTTectaums No npakTUKe OCyLLECTBSAETCS C MOMOLLbIO CreayoLWwmnX OLEeHOYHbIX
cpeacTs:
[MpoBepku rpynnoBoro oT4éTa, TEOPETUYECKOro ONpoca, peLleHnUs NPakTU4YeCcKMX 3agau.
OT4eT No nNpakTuke ABMNSETCH OCHOBHbIM JOKYMEHTOM CTyAEeHTa, OTpaXaloLUM BbINOSIHEHHYIO MM BO
BpeMs NpakTukM paboTy, NoNyyYeHHble UM OPraHn3aLMOHHbIE N TEXHUYECKME HaBblkM U 3HaHuA. OTyeT
MO MpaKTUKe CTyAEeHT roTOBUT CaMOCTOSTENbHO, 3akaHYMBaeT U NPeAcTaBnaeT ero Ans NPOBEPKU PyKo-
BOAUTENIO NPAKTUKN HE NO3JHee, YeM Yepe3 HeJeno.
Matepuansl oT4eTa CTyYAEeHT B AarnbHenweM MOXeT UCMNOMb30BaTb B CBOEWN BblNyCKHOW paboTe. OTyeT
O NPOW3BOACTBEHHOW NpaKkThke oopmMIiseTca B BUAE NOSCHUTENbHOW 3annckn, obbem KoTopon BmecTe
C NpunoXxeHnsamMm obbl4HO cocTasnsaeT oT 1 40 2 nevaTHbIX NMCcToB (0T 15 Ao 30 cTpaHuu).
CopepxaHve oTyeTa onpefenseTca CTyAeHTOM COBMECTHO C PYKOBOAMTENEM NPaKTUKU U MOXET BKIHO-
YyaTb B cebs:
1) TUTYNbHLIN NIACT;
2) TexHNn4YecKkoe 3agaHne Ha NpaKTuKy;
3) cogepxaHue (ornaenexHue);
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4) BegeHue, akTyanbHOCTb, (POpMynMpPyeTCst OCHOBHbIE LeNb M 3a4aum NPakTUK;

5) 0630p 1 aHann3 nuTepaTypbl N0 TEME NPaKTUKK;

6) obLwan xapakTepucTuka npeanpusTus;

7) npuvknagHoe nporpamMmmHoe obecneveHne, UCnonb3yemoe Ha NpeanpuaTum;

8) pe3ynbTaTthl BbINOMHEHWSA UHAMBWUAYANbHOTO 3a4aHNst Ha NPaKTUKY;

9) 3akno4veHme;

10) cnncok ncnonb3yeMbiX MUCTOYHUKOB;

11) NnpunoxeHus.

CocTaB 1 cogepaHue NpUNoXeHUn K oT4eTy CTyAEHT onpeaensieT CamoCTOATENbHO.

Tak, Hanpumep, NPUNOXEHNEM K OTYETY MOXET ABMATHCA KOMMbIOTEPHBIN AWUCK, HA KOTOPbIA CTYAEHT
3anuncbiBaeT TEKCT OTYETA, UNMCTPaLMKN K HEMY, TEKCTbl HAMAEHHbIX CTaTEN MO NPaKTUKe

K otyeTy gomkHbl 6biTb NpUNoXeHbl: 1) 3aBepeHHbIN NevaTblo OT3bIB PYKOBOACTBA OpraHuM3auun, raoe
npoxoauna npeaauniomMHas npakTuka CTygeHTa. 2) cBe4eHUs O pykoBoAUTeNe NpakTUKM OT nNpeanpus-
T1S. 3) AOroBoOp C npeanpuaTemM ob opraHnsauum 1 NPOBEAEHUN NMPON3BOACTBEHHON NPAKTUKM

Bonpocbl gna npoBegeHna 6ecenbl, onpoca, cobeceaoBaHus

1.MeTOo4bl MOHUTOPUHIA COCTOSTHUA OKpY>KatoLlen cpebl N 300pOBbs HACENEHNS.

2. MeToabl NpOrHo3a onacHOCTU TEXHONEHHOIO 3arpsi3HEHMS.

3. MpuHUMNBI  peanusauun MePONPUATUA MO OXPaHe OKPYKatoLlen cpedbl U obecrneyeHno aKonormye-
ckon 6e3onacHOCTMW.

4. MeTtopgonorus pa3paboTkm 1 3PEKTUBHOIO OCYLLECTBNEHNS UHXEHEPHO-3KOMNOrMYECKNX U3bICKaHWMN,
MEepPONPUATUIN NO OLEHKE BO3AENCTBUSA Ha OKPYXKatoLLyHO cpeay.

5. MprHUMNbI SKOMOrMYECKOM IKCNEPTU3bl U KOHTPONS 3a COBNIOAEHMEM 3KONMOrMYeckmx TpeboBaHnin B
npouecce X03NCTBEHHON OEeATENbHOCTMW.

6. MeToabl NNaHMPOBAHNSA U OCYLLECTBIIEHUS TUMOBLIX MPUPOAOOXPAHHBLIX MeponpudaTuin B cdepe pa-
LUMOHaNbHOro NpMpoaononb30BaHus.

7. CncTembl 3KONOrMYeCcKoro MeHe)KMeHTa Ha NPOMbILLIEHHOM NPeanpUATUN.

Kpumepuu oyeHueaHust omeema:

OTtnuyHo
mybokoe 3HaHWe M NOHUMaHWe NpegmeTa, B TOM YUCe TEPMUHONOMMU U OCHOBHbIX MOHSATUN; TEO-
PETUYECKNX 3aKOHOMEPHOCTEW; (haKTUYECKUX AaHHbIX; yAENbHbIA BEC OLMOOK NPU KOHTPOSIbHOM
onpoce — He 6onee 10% .

Xopowo

Xopoliee 3HaHue U NoOHMMaHue NpeagmMeTa, B TOM YMcne TEPMUHONOIMU U TEOPETUYECKUX MOHSA-
TWIA; TPaMOTHLIN OTBET Ha 3k3ameHe 6e3 npuHUMNUanbHbIX OWKOOK; yaenbHbIA BEC OWMOOK MpU KOH-
TponbHoM onpoce oT 11 go 35%.

YnoBneTBOpUTENbHO

lMoHMMaHue B LEenoM TEPMUHONOMMN U TEOPETUYECKNX 3aKOHOMEPHOCTEN; CyLLIECTBEHHbIE OLING-
K/ NPy U3NoXeHMn PaKTUYEeCKOro matepuana; He4oCTaTO4HO FIOMMYHbBIA U apryMEHTUPOBAHHbIN OTBET
Ha 9K3aMeHe; yaerbHbIN BEC OLWMOOK Npu KOHTPONbHOM onpoce oT 36 4o 60%.

HeypnoBnetBoputensHoO

Cnaboe n HeOoCTaTOYHOE 3HAHME TEPMMUHOMOMMU U (PaKTUYECKUX OAHHbIX, NPUHLUMNNAnbHbIE
oWKMBKN Npu OTBETE; YAEmNbHbIN BEC OLWMBOK Npu KOHTPONbHOM onpoce 6onee 60 %.

lMpakmu4eckue 3ada4u (npumepsbl) :



OO6Lwee NnpakTU4YecKoe 3agaHue :

1. N3y4nTb 0bLLYH0 TEXHOMOMMYECKYIO XapakTepUCTMKy NpeanpusaTus

2. CocTtaBuTb npon3BoACTBEHHO-OKOHOMUYECKYHO XapakKTepPUCTUKY opraHn3aunm

3. N3yuntb Skonormyeckyto NonuTUKy NpeanpusTus:

4. CocTaB/Tb NfaH oparHn3aumnm NpMpoOLAOOXPaHHON AesTENbHOCTU HA NPEANnpPUATAN. B TOM YuCHE :

- CUCTEMaA 3KOJTI0OrmM4eCcKoro MOHUTOPUHIa,
- CUCTEMA 3KOJ1I0N'M4YeCKoro MeHeIPKMeHTa,
- CUCTEMaA TUNOBbLIX NMPUPOAOOXPAHHbIX MepOHpMﬂTMVI.

KpVITepVIVI OUEeHKU CUTYAaUMUOHHbIX (I'IpaKTVI‘-IeCKVIX) 3agaHun:

OTnuU4YHO - YBepeHHasi JEMOHCTPaLUUsSl HaBbIKOB PELUEHNSI CUTYaLMOHHbIX 3adad. OTBeT Ha Jo-
NONHUTENbHBLIE BONPOCHI.

Xopolwuo - [leMOHCTpaums HaBbIKOB PELLEHUsI CUTYaLUMOHHbIX 3agay. He cyliecTBeHHble OLIMOKM
Npu oTBETE Ha AOMNONHUTENbHbLIE BOMPOCHI.

YpooBneTBopUTenbHO - [JeMOHCTpaUUsl HABbIKOB PELUEHUsI CUTyaLMOHHbIX 3ada4y. CyllecTBeH-
Hble OLLUMOKKN NpW OTBETE Ha AOMOSHUTENbHbIE BOMPOCHI.

He ynoBnetBoputenbHO - OTCYTCTBME HABLIKOB pELUEHUs CUTYaLMOHHbIX 3agady. HesHaHuve
TEeopun.

TexHosnorma npoBeaeHUs NPOMEXYTOYHOW aTTecTauMn BKIHOMaAET NPOBEPKY OTHETA, cry4vam-
HbI BbIGOP TEOpEeTU4EeCKMX BONPOCOB, MOArOTOBKY M YCTHbIN OTBET NO TeOpeTMYecKuM Bonpocam/, a
TakKe peLleHne NnpakTM4eckon 3agadm € UCNosib3oBaHUEM BbIMUCINTENBHOM TEXHUKW.
OnucaHne KpuTepueB U LLKanbl OLEeHUBAHUA KOMMNETEeHUUn (pe3ynbTaToB o0y4YeHus) npu
NPOMEXYTOYHOW aTTecTauuu:
ANS oueHMBaHWs pe3ynbTaTtoB 0by4eHMs Ha 3a4eTe C OLEHKOW UCMOMb3YHTCA CriefyoLwme Kputepum:
- BrlafieHne NoHATUMHBIM annapaTtoM AaHHOW obnacTun Hayku;
- CNOCOBHOCTb  WMMNOCTPUPOBaTb OTBET  NpUMMEpamMu,
ncenegoBaHun;
- MPUMEHATb TEOPETUYECKME 3HAHWNS AN peLleHns NPakTUYeCKnX 3agay.
[nsa oueHnBaHuA pesynbTaTtoB 0bydYeHMs Ha 3adeTe C OUEHKOW mcnonbdyetcs 4-6annbHas wana:
KOTIIMYHO», «KXOPOLUO», KY4OBMETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.

qf)aKTaMI/I, OaHHbIMW  HaYy4HbIX

CooTHoLEeHNe nokasaTenen, KputepueB 1 WKanbl oueHUBaHNA pe3yrnbTaToB 06y‘-leHI/1$|.

YpoBeHb
KpuTepum oueHnBaHnsa KoMneTeHuunin cchopmmpo- Lkana
BaHHOCTM OLIEHOK
KoMMneTeHunn

OOyvatoluinca B NOMHOM Mepe BrageeT MOHATUMWHBIM annapaToMm AaHHoW | [losbiuweH- Omnu4Ho
obnactn Hayku, CnocoBGeH MWnnCTpupoBaTb OTBET NpuMepamu, daktamu, | Hbil ypOB8eHb
OaHHBIMW HayYHbIX MCCnefoBaHWUA; NPUMEHSITb TEOPETUYECKME 3HAHWUS OIS
peLleHns npakTu4eckmnx sagad
O6yvarowmnca BrnageeT MNOHATUMHBIM annapaTtoM LaHHOW obractu Haykw, | basosbll Xopouwio
crnocobeH MNnCcTpUpoBaTh OTBET NPUMepaMu, akTamu, AaHHBIMU Hay4YHbIX | yPOBEHb
nccrnegoBaHuing AonyckaeT OWMOKM B MHTepnpeTaLmmn pe3ynbTaToB pacyeToB.
O6yyarowmnca BnageeT YacTUYHO TEOPETUYECKMMW OCHOBaMU OUCLMNIMHBI, | [Topozoesbil Yoosnemso-
dparMeHTapHO CrnocobeH WNNMICTPMPOBAThL OTBET MpuMepamu, daktamu, | YpPo8eHb pumesibHO
OaHHbIMW  Hay4HbIX UCCNeaoBaHWW; He YMeeT [paMOTHO MNPUMEHSTb
anropuTMbl 3KCNEepPUMEHTarnbHbIX METOAMK N KOSIMYECTBEHHbLIX MEeTOOO0B reo-
MHOPMALIMOHHOMO aHanuaa.
OTBET Ha KOHTPOMbHO-U3MEPUTENbHbIV MaTtepuan COAEPXUT CyLLECTBEHHbIE - Heydoenem-
ownbkn. OByvaroWmMica OeMOHCTPUPYET OTPbIBOYHbIE, (bparMeHTapHble 80pUMETIbHO
3HaHWS, HEe yMeeT MNPUMEHSTb anropuUTMbl 3KCMEPUMEHTarNbHbIX METOAUK Y
KOSTIMYECTBEHHbIX MeTO40B reoMHdopMaLMOHHOro aHanmsa




OueHka 3HaHWA, YMEHWA U HaBbIKOB, XapaKTepusylollasi aTanbl (POPMUPOBaHMSA KOMMNETEHUMA B
pamKax U3y4yeHns ANCUUNINHbBI OCYLLECTBNAETCA B XOA4E TEKyLLEN U NPOMEXYTOYHON aTTecTaunn.

TeKkywaa aTrectaums NPOBOANTCS B COOTBETCTBUM C [MonoxeHnem O Tekyllen atrectaumm obyya-
OLLMXCA NO NporpaMmam Bbicllero obpasoBaHma BopoHeXCKoro rocyqapcTBeHHOro yHuBepcureTa. Te-
Kyllas atrectauus npoogutcst B dopmax: ycmHo20 oripoca (UHOusudyasibHbIlU 0rpoc);, mecmuposa-
HUSI; OUEHKU pe3yribmamos rpakmudeckol pabomsl. Kputepumn oueHnBaHns NnpvBeAeHb BbiLLe.

MpomexyToyHasa aTTecTtauust NPOBOAUTCA B COOTBETCTBUM C MONOXEHMEM O NMPOMEXYTOYHON aTTe-
cTaumm obyyarLmnxcs No nporpaMmmam BbicLlero obpasoBaHusi.

KoHTpOnbHO-u3MepuTenbHble Matepuarbl NPOMEXYTOYHOW aTTecTaumm BKYaoT B cebsa TeopeTtu-
Yyeckue BOMpPOCHI, MO3BOMAOLMNE OLEHUTL YPOBEHb MOSYYEHHbIX 3HAHUIA N NPaKTUYECKoe 3afaHune, nos-
BOMNAKOLLEE OLEHUTb CTENEHb CHOPMMPOBAHHOCTU YMEHWI U HABBIKOB NPU NPOXOXAEHUN NPAKTUKN.

Mpw oLEeHNBaHNM MCNOSb3YIOTCS KONMMYECTBEHHbIE LLUKAlbl OLEHOK, MPUBEAEHHbIE BbILLE.



®oHAbI OLEHOYHDbIX CPeacTB

MNMepe4veHb 3apaHun gnsa npoBepkn cPOpMMPOBAHHOCTU KOMMNETEHLUU:
TecToBble 3afaHUA (BepHble OTBETbI BblAeNeHbl NONAYKUPHbIM WpUpTOM):
3apgaHue 1.

Onpegenute cdepbl NPUMEHEHUS NaHAWAMTHO-MENMOPATUBHOIO NPOEKTUPOBAHMS.

A. ynpaBneHue pa3sBuTuem reocuctem;

b. onTumMusauua nasawadToB;

B. cozpaHue cuctemM aganTMBHOro 3eMmnenenus;
. hbopmMupoBaHMe IKOSTIOrM4YeCKUX KapKkacosB;

[. CHWXeHne BYNKaHNYeCKON akTUBHOCTY;

E. aspokocmuyeckasd cbemka MECTHOCTH.

3apaHue 2.

BbibepuTe npaBunbHbIE YTBEPXKAEHUSA 06 3Tanax NoneBbIx NaHaLadgTHO-MeNMopaTUBHbIX
ncenenoBaHuAx.

A. noaroToBUTENbHLIN 3Tan;

B. peKkorHocuMpoBOYHbIe UCCNneaoBaHus;

B. nonyctaunmoHapHbie uccrnenoBaHus;

. cTauMoHapHble uccnenoBaHuUS;

[. KamepanbHbI 3Tan;

E. peanusauus npoekra.

3apaHue 3.

OKOHOMUYECKNIN MEXAHWU3M YNPAaBIEHMS NPUPOA0OXPAHHON AEATENBHOCTHIO BKIHOYAET:
A. 3KOHOMUYECKYH0 OLIeHKY NPUPOAHBLIX OO BHEKTOB U PECYPCOB;

b. cTpaxoBaHue rpaxgaHckon OTBETCTBEHHOCTW BragenbLes aBTOTPaHCNopTa;

B. yctaHOBneHue NMMUTOB Ha BbIOPOCHI U COPOCHI 3arpsi3HAIOLWMX BeLLeCcTB;
I". ycTaHOBrEeHWe rpaXxgaHCKon OTBETCTBEHHOCTN.

3apaHue 4.

MOMEHT, KOTOPbIN MOXHO OTHECTU K HeJOoCTaTkaM B yNpaBieHnn Npupoao0oXpaHHON
OEeATENbHOCTLIO

A. noctosiHHoe pedopmupoBaHMe NPUPOAOOXPaHHbLIX OPraHoB;

B ncnonb3oBaHne 3apybexHoro onbITa;

B. cospgaHue Ha depepanbHOM M pernMoHanbHOM YPOBHSAX CreunarnbHbIX NPaBOBbIX OPraHoB
ANS KOHTPONS 3a UCNOSTHEHMEM MPUMPOLOOXPAHHOrO 3aKoHO4aTENbCTBA.

3apaHue 5.



CpencrBa depepanbHoro 6romkeTa, BblAENEHHble Ha NPUPOAOOXPaHHYK AEeSATeNnbHOCTb,
pacxoaytTcs Ha ...

A. npupoaooxpaHHble  MeponpuATUs, BK/OYEHHble B  COCTaB  LieneBbiX
rocyAapcTBeHHbIX NPUPOAOOXPAHHLIX NPOrpamMm;

B. Bce np1pogooxpaHHble MePONpUSATUS;

B npuvpogooxpaHHble MeponpuaTus B oTAeNbHbIX cyobektax Pd.

3apaHue 6.

YnpasneHve NpupoaooXpaHHOW AEATENbHOCTbIO — 3TO ...

A. COBOKYNHOCTb MPMHUMNOB, MeTOo4OB, ()OPM UM CpPeAcTB, HamnpaBrieHHbIX Ha
cCoXpaHeHue NpPUPOOHON cpeabl C Lenbk o6ecrneyvyeHUsl IKONorM4yeckom 6e3onacHoOCcTU
yernoeeka;

B. ynpaBneHue noabmu, ux coumanbHO-9KOHOMUYECKMMU OTHOLLEHUSIMU;

B. Bo3gevicTBre cybbekTa ynpaBneHust Ha 06 beKT ynpaBneHusi ¢ Lenbio JOCTKEHUS
NOCTaBMNEHHbIX Lienen.

3apaHue 7.

HopmMunpoBaHue kayecTBa cpefbl 00uTaHnsa — 370 pa3paboTka ...

A 6a30BbIX HOPMaTMBOB MilaThl 32 HEraTMBHOE BO3AENCTBUE HA OKPYXXaloLYo cpeny;

b. MmeTOAN4YECKNX pEKOMEHAALMIA O HOpMaTUBaX BO34ENCTBUSA XO35IMCTBEHHOM N NMHOW
AEeATEeNbHOCTUN Ha cpeay obuTaHus;

B. Hay4YyHO-060CHOBaHHbIX HOPMaTMBOB MpederibHO AOMNYCTUMOro BO3AeNCTBUSA
yenoBekKa Ha cpeAny o6uTaHus ¢ NnpMaaHUeM UM NpPaBoOBOro (OPUANYECKOro cratyca.

3apaHue 8.

OaHa 13 OCHOBHbIX YHKLIMA MPUPOAHON cpeabl:

A. coumanbHO-NONNTUYECKoe pa3BuUTME 0OLLIECTBa;
b. obecneyeHune NpMpoaHLIMU pecypcamu;

B. coumanbHO-3KOHOMUYECKOE pa3BuUTUE 00LLECTBA.

3apaHue 9.

Kakasa oTpacnb SKOHOMUKM HaLlen CTpaHbl ABNSEeTCA caMblM KPYNHbLIM NOoTpebutenem Boabl:
A. NPOMBILLNEHHOCTb;

B. cenbckoe Xx03MCTBO;

B. XnnuiiHo-KOMMyHanbHoe X03ANCTBO.

3apaHue 10.

Kakve HeratvBHble NOCNEACTBUSA MMEKT HapyLIEHNS TEXHOOMMN NCNONb30BaHUSA yaobpeHu:
A. HapylleHMe KpyroBopoTa nuTaTesibHbIX BELeCTB U CHUXKEHUe Niogopoaunsi NoYBbI;

B. nonagaHune anemeHTOB yAOOpeHU B rPyHTOBbIE BOAbI U MOBEPXHOCTHbIE BOAOEMbI;
B. ycuneHue BeTpoBOW 1 BOAHOW 3pO3MM NOYB;

. cnocoGcTByeT paspylleHMI0O O30HOBOrO Criosi, B pe3ynbTaTe MNPOHUKHOBEHUS B
cTpaTtoccepy oKCMaoB a3oTa.

pacuyeTHble 3agaun:
3apava 1.

Ycnosue: BanoBbivi BLIGPOC i-ro 3arpsisHAOLEro BELLLECTBA NOTOKaMM
aBTOTPAHCNOPTHbLIX CPEACTB ANs1 aBTOTPAHCNOPTa, ABUXKYLLErocs N0 aBTOMOOMIbHON gopore
(nnun eé yyacTtky), BblumcnaAloT no popmyne (1):



MEL' = MLi ‘It (1)

roe Mfl. — BbIOPOC i-ro 3arpAsHALWEro BeLecTsa ABWXKYLUMCS NOTOKOM aBTOTPaHCMOPTHbIX
CPeACTB Ha aBTOMOOMNbLHOW aopore (Mnn e€ yyacTke) UKCMPOBAHHOM NPOTSHPKEHHOCTH L,
KOTOpbI paccuntbiBaeTcs no gopmyne (2), r/'c; nr — cpegHuin koadPurUMEHT nepecyéTa
rPaMMOB B CEKYHAY B TOHHbI B rof, B 3aBUCMMOCTM OT Tuna aBTOMOGUIBHON JOPOrN,
XapaKkTepuayoLero pasHble N3MeHEHNS1 CyMMapHOM MHTEHCUBHOCTM NOTOKA
aBTOTPaHCMOPTHLIX CPEACTB, NOSTYYEHHbIN NyTEM 00paboTkM pe3ynbTaToB HabMAeHUN 3a
WHTEHCMBHOCTbIO NOTOKOB aBTOTPAHCMOPTHbLIX CPEACTB HA aBTOMOOWIbHbBIX AOpOrax pasHom
KaTteropum, onpeaensiemMbiin no Tabnuue 1.

_ L

M, =
Li ™ 1200

Y Mg+ G 1y, ;(2)

rae L — npoTskeHHOCTb aBTOMOBGMbHON Aoporn (Mnn e€ yyacTka), U3 KOTOPOW UCKtoYeHa
NPOTSXKEHHOCTb ovepean aBToMobunen nepen 3anpeLuarLLnM ABMKEHNE CUTHANOM
ceeTodopa, BkNtovaroLwas B cebsa AnMHy COOTBETCTBYIOLLEN 30HbI MepekpecTka (ans
NepeKkpecTKoB, Ha KOTOPbIX NMPOBOAUITMCE AOMOSHUTENbHbIE 00CNeqOBaHUS), KM; M,%_l-—
yAenbHbIN Npo6eroBbIN BbIGPOC i-ro 3arpasHSoLEro BelecTsa aBToOMOOUNSMA K- rpynnbl,
onpegensembli no Tabnuue 2, r/km; K — 4ncno rpynn asTomobunen; G, — aktnyeckas
HanborblIas MHTEHCUBHOCTb ABMXEHWS, T.€. YNCIIO aBTOMOBUNEN KaXKOon U3 K rpynn,
npoxogsaLmx yepes PUKCUpoBaHHOE ceveHne BoIGpaHHOro y4actka aBToMoOmnNbHOM 4oporn B
YYETHbLIN UHTepBan spemeHun (20 MuH) B 060mMx HanpaBneHnax No BCeEM Nonocam ABUMXKEHUS;

0 NOMNpaBOYHbIN KOIPMPULNMEHT, YINTBIBAIOLUIN CPEOHIOI CKOPOCTb ABUXEHUS NOTOKa

aBTOTPaHCNOPTHBIX CpeacTB Vy; (KM/4) Ha BbIBpaHHOW aBTOMOOUNLHOW Aopore (Mnu eé
y4yacTtke), onpegensieMmblii no Tabnuue 3.

v

Tabnvua 1 — 3HadeHus 1t ANa aBTOMOBUITBHBIX 4OPOr pasHoro Tuna

3HayeHue

Tun Twun aBTOMarucTpanm n
T

MakcumanbHast UHTEHCUBHOCTb ABWXEHUS NOTOKA aBTOTPAHCMOPTHbIX
1 cpencts Habnogaetcs B yTpeHHue (¢ 8:00 go 11:00) n BeyepHue (c 13,5
17:00 go 21:00) yacbl nNuk

MakcrMmanbHas MHTEHCUMBHOCTb ABWKEHNSI NOTOKA aBTOTPAHCNOPTHbIX
cpencTtB HabnwgaeTcs B yTpeHHue (¢ 8:00 go 10:00) n BevepHme (c

2 17:00 po 21:00) yackl nuk; B gHeBHbIe Yackl (¢ 13:00 go 16:00) 13,0
WHTEHCMBHOCTb ABWXEHNS1 YMEHbLUAeTcs B cpegHem Ha 50% no
OTHOLLIEHWNIO K YTPEHHEMY U BEYEPHEMY MaKCMMarbHbIM 3HaYEHNAM

3 MakcrManbHast UHTEHCMBHOCTb ABWKEHUSI NOTOKA aBTOTPAHCNOPTHbIX 150
cpencTts HabnogaeTca ¢ 8:00 go 20:00 '




Tabnuua 2 — 3HavyeHus yaenbHbIX NPOGEroBbIX BbIOPOCOB 3arpsA3HSAOLLNX BELLECTB,
AN pasnuyHbIX rpynn asTomobunen

Bbibpoc, r/km
3,4 6eHs/a/nupeH
py3oBble Mmaccon o1 3,500 12 T 0,60-10°

[py30Bble Maccoli cabile 12 T 0,73:10°

HanmeHoBaHwue rpynnbl asToMmobunen

Tabnuua 3 — 3HaveHusa nonpaBoYHbIX KO3IPULMEHTOB Ty, YHMTBIBAIOLINX CPEAHIOI
CKOPOCTb ABWKEHWSI aBTOTPAHCMOPTHOTO MoToka Vi ; Ha BbibpaHHOW aBToMOOWIIbHON Aopore
(nnun eé yyacTke)

CkopocTtb amxeHunsa V, km/4 Wy Wi ons BbI6PocoB Nox
5 1,40 1,00
10 1,35 1,00
15 1,30 1,00
20 1,20 1,00
25 1,10 1,00
30 1,00 1,00
35 0,90 1,00
40 0,75 1,00
45 0,60 1,00
50 0,50 1,00
60 0,30 1,00
70 0,40 1,00
80 0,50 1,00

100 0,65 1,00
110 0,75 1,20
120 0,90 1,50

3adaHue. icnonb3ysa ncxoaHyo MHopMauumo, KoTopasi NnpuesegeHa B Tabnuue 4,
paccuuTanTe Banosble Bolopockl 3,4 6eHs/a/nMpeHa, 0bpasoBaHHOMO rpy30BbIMU
aBTOTPaHCMOPTHLIMW CPEACTBAMN BPEMEHHOW aBTOMOBUITLHOWM JOPOroMn.

Tabnuua 4 — NcxogHasa nHdopmMaums

Ne
i XapaktepucTtuka 3HayeHne xapaKkTepucTmKn
1 MpOTAXEHHOCTb aBTOMOOMITBHOW A0POrK 14,960 km
daKTMyeckas ’ py3oBble Maccom oT 3,5 46 wT
2 HanbonbLias po12t -
'py3oBble Maccom cBblLLe 12 wr
WHTEHCUBHOCTb

1271



OBWXEeHUA

Cpep,H;m CKOPOCTb ABMXEeHNA NOTOKa

3 35, Km/y
aBTOTPAHCNOPTHbLIX CPEACTB
MakcumarnbHasi UHTEHCUBHOCTb
[OBWKEHUS noToka
4, Tun aBTOMarucTpanm

aBTOTPAHCMOPTHLIX CPEACTB
Habnopaetcs ¢ 8:00 go 20:00

PeweHune n oreer:

14,96
L™ 1200

- ((0,0000006 - 46 - 0,90) + (0,00000073 - 12 - 0,9)) = 0,0000004, r/c

Mfi = 0,0000004 - 15 = 0,000006, T/rox

Omeem: Banosble BbiGpockl 3,4 6eH3/a/nnpeHa, 06pa3oBaHHOrO rpy30BbIMM
aBTOTPaHCMOPTHbLIMK CPeACTBaMM BPpEMEHHOW aBTOMOOMNbHOM goporon coctasmT 0,000006 T.

3apava 2.

Ycnosue: BanoBbil BLIOPOC i-ro 3arpA3HAOLLEro BeLeCTBa NOTOKaMM
aBTOTPAHCMNOPTHbIX CPEACTB ANA aBTOTPaHCNopTa, ABWXKYLLErocs no aBToMobuneHom gopore
(vnn eé yyacTky), BbluMcnaoT no doopmyne (1):

MEL' = MLi ‘T (1)

rae My, — BbIGPOC i-ro 3arpAsHAIOLLENO BeLLeCTBa ABWXKYLIMMCS NOTOKOM aBTOTPAHCMOPTHbIX

CpeAcTB Ha aBTOMOOMNbHOW aopore (Mnu e€ yyacTke) PUKCMPOBAHHOW NPOTSXKEHHOCTH L,
KOTOpbI paccuntbiBaeTcs no gopmyne (2), r/'c; nr — cpegHuin koaduumMeHT nepecyéTa
rPaMMOB B CEKYHAOY B TOHHbI B rof, B 3aBUCMMOCTM OT TUNa aBTOMOBUNBHON JOPOTN,
XapakTepuayoLwero pasHble N3MEHEHNS CYMMapHOW MHTEHCUBHOCTM NOTOKA
aBTOTPaHCMOPTHLIX CPEACTB, NOSTYYEHHbIN NyTEM 00paboTkM pe3ynbTaToB HabMAEeHUN 3a
WHTEHCMBHOCTbIO NOTOKOB aBTOTPAHCMOPTHbLIX CPEACTB HA aBTOMOOWIbHbBIX AOpOrax pasHom
KaTteropum, onpegensembiin no Tabnuue 1.



L
MLi = mzlﬁf Mllf‘,l ’ Gk ' rVk.j(z)

rae L — npoTskeHHOCTb aBTOMOGMbHON Aoporn (Mnn e€ yyacTka), U3 KOTOPOW UCKMtoYeHa
NPOTSHKEHHOCTb O4Mepeaun aBTomMobumnen nepeq 3anpeLlarwnum ABMKEHNE CUTHANoM
cBeTohopa, BKovatoLwasn B cebsa AnnHy COOTBETCTBYIOLLIEN 30HbI NepeKkpecTka (ans
MepeKPeCTKOB, Ha KOTOPbIX MPOBOAMIMCH AOMOMNHUTENbHbIE 06CNefoBaHus), KM; My ,—
yAenbHbIN Npo6eroBbIN BbIGPOC i-ro 3arpasHSOLEro BelecTsa aBTOMOOUNSMA K- rpynnbl,
onpegendemblin No Tabnuue 2, r'kMm; K — 4nucno rpynn astomobunen; G, — dakrtmyeckas
Hanbornbluast UHTEHCUBHOCTb ABWXEHUS, T.€. YACNO aBTOMOGMNIEN Kaxaom n3 K rpynn,
NPOXoAsLmnX Yepe3 PUKCUMPOBAHHOE CeYeHne BblIOpaHHOro y4acTka aBTOMOOMIBbHON A0OpOru B
YYETHLIN UHTepBan BpemeHun (20 MuH) B 060MxX HanpaBfneHnsax no BCEM Noriocam ABMKEHUS;
1v,; — NONPaBOYHBINA KOIDULIMEHT, YHUTLIBAIOLLNIA CPEIHIOIO CKOPOCTE ABKEHUS MOTOKa

aBTOTPaHCNOPTHbIX CPeacTB Vy; (KM/4) Ha BbIBpaHHON aBTOMOBMNBbHON Agopore (Mnn eé

y4yacTke), onpegensieMmbli no Tabnvue 3.

Ta6n|/|ua 1 — 3HaueHusa Nt And aBTOMOOMMbHbIX Aopor pa3Horo tuna

3HayeHne
Tun Twn aBTOMarucTpanm
nr
MakcumanbHast UHTEHCUBHOCTb ABWXEHUSA NOTOKa aBTOTPAHCMOPTHbIX
1 cpencTtB HabnogaeTcsa B yTpeHHue (¢ 8:00 go 11:00) n BevepHme (c 13,5
17:00 po 21:00) yackl nNuk
MakcrMmanbHas MHTEHCMBHOCTb ABWKEHNSI NOTOKA aBTOTPAHCNOPTHbIX
cpencTtB HabnwgaeTcs B yTpeHHue (¢ 8:00 go 10:00) u BevepHme (c
2 17:00 go 21:00) yackl nuk; B AHeBHbIe Yacsl (¢ 13:00 go 16:00) 13,0
WHTEHCMBHOCTb ABWKEHNS yMeHbLUaeTcs B cpegHem Ha 50% no
OTHOLLEHMIO K YTPEHHEMY N BEYEPHEMY MaKCUMaIbHbIM 3HAYEHUSIM
3 MakcrMmanbHas MHTEHCMBHOCTb ABWKEHWSI NOTOKA aBTOTPAHCNOPTHbIX 150

cpeacts HabntoaaeTcs ¢ 8:00 go 20:00

Tabnuua 2 — 3HayeHns yaenbHbIX NpoberoBbiX BbIGPOCOB 3arpsi3HAOLLMX BELLECTB,

ANSA pasnuyHbIX rpynn asTomobunen

. Bbibpoc, r/km
HanmeHoBaHue rpynnbl aBToMobunemn SO,
NerkoBble 0,66-102
ABTOYProHbl 1 MUKpoaBTobyCchl Maccon 4o 3,51 1,40-10°
IpysoBble Maccom oT 3,500 12 T 2,60-10°
[py3oBble Maccol cabilwe 12 T 3,90-10°
ABTO6YCHI Maccon cabile 3,5 T 2,20-102




Tabnnua 3 — 3Ha4veHust NoNpaBOYHbIX KO3MDULNEHTOB Ty,,;» YUMTBIBAIOLLMX CPEAHIOK0
CKOPOCTb ABWKEHWSI aBTOTPAHCMOPTHOrO noToka Vy ; Ha BblGpaHHOM aBTOMOOUITLHON gopore
(nnun eé yyacTke)

CkopocTtb asmxeHuns V, km/4 kayi rvk,i 15 BbI6POCOB Nox
5 1,40 1,00
10 1,35 1,00
15 1,30 1,00
20 1,20 1,00
25 1,10 1,00
30 1,00 1,00
35 0,90 1,00
40 0,75 1,00
45 0,60 1,00
50 0,50 1,00
60 0,30 1,00
70 0,40 1,00
80 0,50 1,00

100 0,65 1,00
110 0,75 1,20
120 0,90 1,50

3adaHue. icnonb3ysa ncxoaHyo MHopMaumo, KoTopasi npuesegeHa B Tabnuue 4,
paccunTanTe BanoBble Bbibpockbl SO,, 06pa3oBaHHOro aBTOTPaHCNOPTHLIMU CPeACTBaMM
OKPY>XHOW aBTOMOBUITBbHOWM JOPOron ropoaa.

Tabnvua 4 — VcxogHas nHdopmaums

Ne 3Ha4veHne
XapaktepucTtumka
n/n XapaKkTepUCTUKN
MpOoTSKEHHOCTD
1 aBTOMOOUIbHOM 215,658 Kkm
aoporu
JlerkoBble 146 wr
®dakTnyeckas ABTOCYProHbl 1 MMKPOABTOOYChHI Maccom
2 HanbonbLuas 0357 76 Wt
WHTEHCMBHOCTb _
[BVKEHUS py3oBble Maccom ot 35001271 7wt
'py3oBble maccon cBbiwe 12 T 8 wr
ABTObYCbl Maccom cebiwe 3,5 T owT
CpeaHsisi CKOpOCTb ABMXKEHMS NOTOKA aBTOTPAHCMOPTHbLIX
3 80, km/4
cpencTs
MakcumanbHas
WHTEHCMBHOCTb
4, Twn aBTOMarucTpanm ABWXEHNA NOTOKa
aBTOTPAHCMNOPTHbIX

cpeacTs HabnpaeTca
B yTpeHHue (c 8:00 go



11:00) 1 Be4vepHue (c
17:00 po 21:00) yachl
MK

PeweHune n oreer:

215,658
L ="T300 (00066 146-0,5) + (0,014 76 0,5) + (0,026 - 7 0,5) + (0,039 8 0,5)

+(0,022-9-0,5)) = 0,24,r/c

Mf, = 0,24 - 13,5 = 3,24, 7/roz

OrtBeT: Banossie Bbibpockl SO,, 06pa3oBaHHOro aBTOTPAHCNOPTHBIMU CpeacTBaAMM
OKPY>KHOW aBTOMOGUNBHOM LOPOron ropoga coctasut 3,24 T.

3apava 3.

Mpobnema. B6nn3n mukpoparnoHa C XunbiMM OOMaMu CrnaHMpoBaHa aBTOCTOSIHKA,
koTopaa OyaeT BMMOTHYH rPaHWYUTb C nogbes3gamu K Aomam, C TpoTyapamu U AEeTCKUMU
nnowiagkamu ansg urp n Nporysiok.

MocneacTtBma: ABTOMAaLUMHbLI 3arpsA3HAOT BO34yX yrapHbIM rasom, oKkcugamu cepbl 1
asoTa, anbgerngamu, yrnesogopogamm, aapo3onsiMm CBMHLA, COeQUHEHNSIMU MblLUbSIKa.

MoBbIlWaeTca TpaHCNOpPTHas Harpy3ka Ha Ooporu - nogbesgbl K KWMbiM gOMaM, 4TO
noBbILLaeT BO MHOMO pa3 yrpo3y TpaBMaTuama XuTernemn.

[deTn Ha nporynkax nonyyaT He 03[0pOBfeHMe OpraHnama, a HaobopoT CHWXeHue
YCTONYNBOCTN UMMYHHON CUCTEMbI U BO3MOXHOCTb Pa3BUTUSA APYrMX Cepbe3HbIX 3abonesaHni.

YcunueaeTtcs LWyMoBoe 3arpsidHeHne, 0COOeHHO B YTPEHHME M BEYEPHUE Yachl.

MpeanoxuTe NyTH pelweHns gaHHOW Npobriemsl.

MpumepHbIN OTBeT:

BHecTn B NpoekT NprpoaooXpaHHbIX MEPONPUATUA 3eNeHbIV WUT U3 AepeBbEB U KYCTapHUKOB,
KOTOpbl€ HacbILWAT BO34YX KACMOPOAOM M MOrMOWAT BpedHble rasbl, 3aepXuBatoT Mbifib,
Caxy, a TaKkke CHwxalT WwyM. Ncnonb3oBaTb AN 0OyCTpPOMCTBaA aBTOCTOSIHKM MyCTbIpU UMK
TEPPUTOPUMU, KOTOPblEe He BMIIOTHYIO MPUMBIKAKOT K HeXunbiM 3gaHvaMm. [eTckue nnowagku
M30nmMpoBaTb OT MPOE3XEeN YacTW >KUBbIMU MW3rOPOSAMW MNU  ApYyrMMM  crnocobamun u
pacnonaratb ux B rnybuHe gBOPOB.

3apaua 4.

Mpob6rnema. Ceanka 6bITOBOro Mycopa B paioHe XuUnbix JOMOB.

Mocneactema: OTxodbl MUKW NPUBREKAOT BOPOH W ronybewn, rpbi3yHOB WU OpYyrux
pa3HOCYMKOB MHGEKLUK, Bpoasumnx cobak N KOLLEK.

MHuowme oTxoabl — cpeda pasBUTUSA MHOMMX OONEe3HEeTBOPHLIX OakTepun un
APYrmx MUKpOOpPraHM3mMosB.



lMpoBornoka, obpe3kn [ocok, Tpyb, ocTtaTkoB mebenu MoryT crtatb MPUYUHOMN
TpaBM.

Ha cBanke moryT o6pa3oBaTbCsi HOBbIE SSAOBUTLIE BELLECTBA U KAHLIEPOreHbI.

CBanku — npuyMHa 3arpsi3HeHns NoYBbl, BO3ayXxa, BOJAOEMOB.

MpennoxuTe NyTW pelleHns AaHHON NpobneMbl.

MpumepHbLIN OTBET:

CnpoekTupoBaTtb CTaunmoHapHyo nnowaaky ans cbopa 6bITOBbIX OTX0O0B. YCTaHOBUTL
KOHTENHEepbl ONs pasgenbHOM yTunmnsaumm ObITOBbIX OTXOO0B, OpraHn3oBaTb paboTy
ABOPHUKOB MO NPUEMY M KOHTPOSIO, pasMEeLLEHNI0 B HUX Mycopa XUTENsMu, BblBO3Y
ObITOBLIX OTXOA0B ANSA 3aXOPOHEHUS.

3apava 5.

Mpobnema: >XuBoTHOBOAYeckas epma pacrnofnioXXeHa Ha npuropke nepen
OBparom, KOTOpbIA NpUMbIKaeT K HebGonbLION pedke. HaBo3 cknagmpyeTcs Ha CKINoHe
oBpara. 1o nporHo3am CUMHOMTUKOB OXMAAKTCSA NiMBHEBbIE AOXAW. Kak He JonycTuTb
nonagaHusi HABO3HbIX CTOKOB B peKy?

Mocneacteusa: HaBoO3HbIE CTOKM CyLLECTBEHHO M3MEHST COCTaB BOAbl B pekKe,
caenalT ee He NPUrogHou Ansa UCMNOoSIb30BaHUA B XO3SAMCTBEHHOW LEATESNIbHOCTM Ha
ANUTENbHbLIN Nepuoa.

CyLlecTBEHHO nocTpagaeT acTeTUdecknin Bua naHawadgTa 6epera peku.

lMpoBouupyetca pacnpocTpaHeHne OONe3HEeTBOPHbLIX U Mapas3nuTUYEeCcKUX
OpraHnM3mMoB B peKke U MO CKITOHY B MeCTax HaBO3HbIX NOTOKOB.

MpepnoxuTe NyTu peleHnss AaHHOW Npobnemsl.

MpumepHbIN OTBET:

B HenocpenctBeHHON GnM30CTM OT MCTOYHMKA 3arpsi3HEHUS MOXHO NpeaBapuUTeribHO
nocTpouTb Aamby, a nepea Hewn BblkONMaTb BPEMEHHbI POB ANSA MpenynpexneHus
pacTekaHusi BOAbl C HAaBO3HOW Xmxen. Ecnn HeT BO3MOXHOCTU MOCTpouTb AamBy, To
crnefyeT BblkONaTb POB BKPYroBYHO Nepes HaBo30M.

3apava 6.

PesynbTatbl MHXEHEPHO-3KONMOIMYECKNX  M3bICKAHUA W CMpaBOYHblE  CBEAEHWUS
npeacTaBneHbl B Tabnuue 1

Tabrnvua 1 — Pe3ynbTatbl MHXEHEPHO-3KOMOrMYECKMX M3bICKAHMA W CrpaBOYHbIE
cBefeHus
HasBaHue 3HaueHune
KoHueHTpaums 3arpsasHAoLLnNX Knacc onacHocTH
3arpssHSIOLLIErO 3 MOKe civ
BellecTB, Mr/M 5 KOHTaMWHaHTa
BellecTBa Mr/m
B3BelLeHHble 0,58 0,15 3
BellecTBa
S0, 0,57 0,05 3
NO, 0,54 0,1 3
NO 0,04 0,06 3
co 2,8 3 4




CH,0 0,037 0,01 2
4 1 1

CoHis 0,00000 0,00000
NH. 0,02 0.1 2

Pac4ét komnnekcHoro nHaekca 3arpsisHeHuns atmocdepsl (KU3A) ocyuwiectensercsa no
cnegywoulen popmyne

Ci

'(“)=Zﬂ:|izz Hg]}i’l |

i=1

rae Qepi - CpeaHerofoBas KOHLUEHTpaUusi i-ro 3arpsasHsAoLero BeLecTBa, mr/m>; NAK.q -
cpegHecyTouHoe TMOK i-ro 3arpsishsiowero BewectBa, Mr/m*; C; - 6e3pasmepHbii
KO3 PULUMEHT, NO3BOSIAIOLLNIA NPUBECTU CTENEHb BPEOHOCTU i-0ro 3arpA3HAIOLWEro BeLecTBa K
cTtenenn BpegHoctn SO,, 3HaYeHNe KOTOpbIX NpUBeAeHbI B Tabnumue 1

Tabnuua 1 — 3HauyeHns 6e3pasmepHoro koadduumneHTa C;, B COOTBETCTBUM C KNACCOM

OMacHOCTU 3arpsa3HdioLlero seLlecrtsa

Knacc onacHocTtu 3arpssHsioLLEero BeLlecTsa 3HaueHus C;
I 15
Il 1,3
1 1,0
v 0,85

NHaekc 3arpasHeHns atmocdepbl (M3A), paccuntaHHbii No hopmMysne, nokasbiBaeT,
Kakomy YpOBHIO 3arpsidHeHus atmocadepsbl (B eguHuuax MAOK SO,) cooTBeTCTBYIOT (hakTUyecku
HabnogaemMble KOHLEHTpaUUn ngmu NnpuopmuTeTHbIX 3arpsasHSAIOLWMX BELWECTB B aTMocdepe,
T.€. MOKa3bIBaET, BO CKOMbKO pa3 CyMMapHbI YPOBEHb 3arpa3HeHnst aTMocdepbl NpeBbIilaeT
AOMyCTUMOE 3HayYeHMe No paccMaTpuBaeMon COBOKYMHOCTM NPUMeECEN B LIENOM.

B coOTBETCTBMM C METOAMKON pacyéTa YpOBEHb 3arpsi3HEHUS cunuTaeTcs:
— Hm3kuM npn KU3A Hmxe 5;

— noBblleHHbIM Npy KU3A oT 5 1o 6;

— BblcokuM npu KU3A ot 7 oo 13;

— o4eHb Bbicokum npu KN3A, pasHom unu 6onblue 14.

3adaHue: PaccuutaTb 3Ha4YeHWe KOMMMEKCHOro WHAEeKca 3arps3HeHus aTtmocdepsl
(KN3A) B paiioHe 30HbI BO3OENCTBUS CTALMOHAPHOIO NCTOYHMKA KOHTaMUHALMMW.



PelwieHue u oTBeT:

057) (0000004 )" (0037)° (054) (058)
IN=| —| +| ——=—| +|—| +|— |+ =34,15
0.05 0.000001 0,01 01 015

Omeem: 3HayeHne KN3A paBHo 34,15, ypoBeHb 3arpa3HeHnss aTMOCGepHOro Bosayxa
OYeHb BbICOKUMN.

3apava 7.

KakoBbl nocneacTeus D,OGbI‘-WI None3HbIX MCKoNaeMblX Ans BOAHOM Cpeﬂbl?

MpumepHbIN OTBET:

B pe3ynbTaTe f06bIYM NPUPOAHOIO Chipbs CUIBHO MCTOLLAKTCS BOAOEMbI Kak
noa3eMHble, Tak M MOBEPXHOCTHbIE, ocyLuatoTes 6onoTa. MNpu gobblve yrns ocyllecTensieTcs
OTKa4ka NoA3eMHbIX BOA, KOTopble pacnonaratTcs B6nman MmectopoxaeHus. OTkadka Boa
co3faeT Takue aKoriormyeckme npobnemsl, kak:

= 06pasoBaHune OENPECCUOHHBIX BOPOHOK;

* ICYE3HOBEHMNE POAHVKOB;

= BbICbIXaHVE MarsblX Pek;

* CYE3HOBEHME PYYbEB.

MNMoBepXHOCTHbIE BOAbI CTPaAaloT OT 3arpsi3HEHUIA B pe3ynibTaTe OCYyLLECTBIEHUS

npouecca Ao6blun 1 nepepaboTkM Uckonaemoro chipbsi. Tak e Kak U B atmocdepy, B Boay
nonagaeT 6onbLIOe KONMYECTBO CONeil, METasoB, TOKCUYECKUX BELLECTB, OTXOA0B.

B pesynbTaTe 3TOro rubHyT MMKPOOpraHmMambl, XuUByLLME B BogoemMax, pbiba 1 npoyvas
XMBHOCTb, YENOBEK UCNONb3YeT 3arpsA3HEHHYI0 BOAY HE TOSbKO AN51 CBOUX XO3ANCTBEHHbIX
Hy>a, HO 1 B nuwy. MpeaoTBpatuTb aKonormdeckne npobnemsl, CBA3aHHbIE C 3arpsA3HEHNEM
rmapocdepbl MOXHO NMyTEM COKpaLleHNsi COPOCOB CTOYHbLIX BOA, YMEHbLUEHUS pacxodoB BoAbl
npv gobblve npoaykuum, 3anonHeHnem obpasoBaHHbIX NYCTOT BOAOW. OTOr0 MOXHO J0OUTbCS,
COBEpLLEHCTBYSA Npouecc Aobbl4K Cbipbs, NCMOMNBb30BaHMEM HOBbIX pa3paboTok B obnactu
MaLLMHOCTPOEHNs Anst 4oObIBaOLWen oTpacnu.

Acce 1

PackponTe Temy: «B3anmMocBs3b 3arpasHeHns NoA3EMHbIX BOJ U KOMMOHEHTOB OKpYXXatoLLein
cpeabl».

MpumMepHbIN OTBET:



MpoLecc 3arpsisHeHNst NOA3EMHbIX BOZ B 3HAYUTENBHON Mepe 06ycrnoBneH
3arpsisHeHneM gpyrux komnoHeHToB OINC — atMocdepHOro Bo3ayxa NOBEPXHOCTHbIX BOA,
noys. Mx 3arpsisHeHne BbIGPOcCaMmM pasnmyHbIX BELECTB, MMEIOLNX aHTPOMNOreHHoe
npoucxoxaeHue, fanee Bbi3biBaeT Kak Obl BTOPUYHOE 3arpsi3HEHME NOA3EMHbIX BOA,.
3arpsizHeHVe Noa3eMHbIX BOf, B CBOK O4epefb, Bbi3blBAET 3arpsi3HEHNE NMOBEPXHOCTHbLIX BOA, B
MeCTax UX pasrpysku B peKku.

K 3arpsi3HeHunio MoryT NPUBOAMTL CTPOUTENbHbIE, FOPHOAO0ObIBAIOLLME Y BCKPbILLHbIE
paboTbl, HapyLIaloLWmMe YCroBus rMapoMexaHU4eckoro 1 rmapoaMHaMmMyYeckoro paBHoOBeCUs B
Hegpax, 3aWwnLLEHHOCTb BOLOHOCHbBIX TOPU3OHTOB.

B HanGonbluen cTeneHn 3arpsi3HEeHUO NOABEPXKEHbI TPYHTOBbIE BOAbI U NOA3EMHble
BOAbI NEPBbIX OT MOBEPXHOCTW HAMOPHbIX TOPMU3OHTOB, COCTABISOLLMX 30HY aKTUBHOMO
Boaoo6MeHa. KayecTBO Noa3eMHbIX BOf, B €CTECTBEHHOM COCTOSIHMM onpeaensieTcsi no
nokasaTtensiM kauectsa Bof, He NOABEPrLUMXCS 3aMETHOMY M3MEHEHMIO BCNeACTBME
X035IMCTBEHHOW AesATenbHocTU. O6a3aTeNnbHbIM YCIOBUEM SIBNSIETCS TakkKe OEHTUYHOCTb
rMAPOreosiorMyecknx yCroBuii Ha y4acTke, rae XMMUYECKUiA CoOCTaB NoA3eMHbIX BOA
npeanonaraeTcs HeHapyLLeHHbIM (MepBoHaYanbHO HEM3MEHEHHbBIM), U Ha yYacTke, rae
noa3eMHble BoAbl 3arpsi3HeHbI.

lNokaszaTenu ka4yecTBa NOA3eMHbIX BO4 B 3aBMCUMOCTM OT B1Aa MX UCMONb30BaHUS.

lMpecHble Nog3eMHble BOAbI, NpeXae BCEero, UCnonb3yTcsa st MMTLEBOro
BOAOCHabxeHus. MoaToMy HopMamm NX KayecTBa cnegyeT cYMTaTb HOPMbI KayecTBa Ans
NMTbEBbLIX BOA, koTopble onpeaenstoTcsa FOCTom 2874-82 «Boga nutbeBasi».

HOprI Ka4decCTBa NMTbeBbIX BOL BKIKOYAKT TPU rpynnbl nokasatenemn:
6aKTepVIOJ'IOFI/I‘-IeCKVIe, opraHonenTn4eckne 1 nokasatesin XuMmn4eckoro coctaBsa Boabl.

Bakrepunonornyeckune nokasartenu nogpasgensatorcs Ha: 1) obuiee KonmM4ecTBo
GakTtepun B BoAe U 2) KoNnM4ecTBo GakTepuin rpynnbl KULLEYHOW NanoyKu.

K opraHonenTnyeckum nokasaTensam OTHOCSATCS 3anax, NPMBKYC, UBETHOCTb, MyTHOCTb
Boabl. CornacHo FOCTy 2874-82, npu 20°C 1 HarpeBaHum o 60°C He aomkeH npesbiaTh 2
6annos, LUBETHOCTb MO NNaTUHOBO-KOBGANbTOBOW LKane AormkHa GbiTb He 6onee 20°, MyTHOCTb
No cTaHaapTHON LWKane — He 6onee 1,5 mr/n, npuskyc npu 20°C — He Gonee 2 6annos. Boaa He
AOIMKHA coaepaTb HepasnMyYnMble HEBOOPYXKEHHBLIM 11a3oM BOAHbIE OpraHM3Mbl U UMETb Ha
NOBEPXHOCTU MNEHKY.

lMokasaTenu xMMmnyeckoro coctaBa BoAbl BKNIOYAKOT NpeaensHo JoNyCTUMbIE
koHueHTpauum (MAOK) BewecTs, BCTpeyaoLWmNXCcs B NPUPOAHBLIX BOAAX N MOABMAOLWMXCA B HUX B
pes3ynbTaTe NPOMbILINEHHOrO, CENTbCKOXO3SAMCTBEHHOIO M KOMMYHarbHOIO 3arpsA3HeHns, a
TaKke B pesynbTaTte O4UCTKM BoAbl. 3arpasHsowme Bewectsa. Belectsa, nsmeHswowme
KayeCTBO BO[ MO CPaBHEHWIO C €€ eCTECTBEHHbIM COCTOSIHUEM M HOPMAamMu BOAOMOSTb30BaHNS,
HasblBalOTCH 3arpsasHsaowmmn. OHY cogepxaTtcs B oTxodax, obpasyolmxcs B pesynbrare
XO3AWCTBEHHON AesaTenbHOCTH Yenoseka. OCHOBHbIMM 3arpA3HAOLWMMUY NOA3EMHbIE BOAbI
BeLLeCTBaMM Mo reHeTUYECKOMY NPU3HAKY ABMSIOTCS: @) NPOMbILLIEHHbIE OTXOAbI, BKIOYas
BbIOpPOCHI aBTOTPaHCNOPTa; 6) KOMMyHarbHbIE OTXOAb!; B) 3arpsa3HSOLMe BeLecTBa CenbCKoro
XO3AWUCTBA; ) HeTb N HEPTENPOAYKTbI; 4) NPUPOAHbIE HEKOHAULIMOHHBLIE BOAbI; €) BOAbI
LLIAXTHOro N PyAHUYHOrO BO4OOTNINBA.

Mo cBoeMy (hU3NHECKOMY COCTOSIHUIO 3arpsA3HSAOLLNE BELLECTBA NOAPA3AENsoTCA Ha
TBEpAbIE, Xnakne n razoobpasHeoie.



OCHOBHOE 3Ha4YeHne B 3arpsi3HEHUN NOA3EMHON rMapocdepbl UMEIOT XUOKUe
BeLLeCTBa, KOTOpble NYTEM PUNbTPALMN NPOHUKAIOT B BOAOHOCHLIE FOPU30HTLI. Teépadbie
OTXOAbl M BellleCcTBa BO3AENCTBYIOT HA NOA3EMHbIE BOAbI, YaCTUYHO PACTBOPSIACH U YACTUYHO
nepexoas B Xuakyto a3y npu BbinageHnn atMocepHbIX 0CaAKOB Uy Nog BAUSIHUEM
NOBEPXHOCTHOrO CTOKa. Ma3006pa3Hble BeLLeCTBa OKa3blBalOT Ha 3arpsisHeHe Nnoa3eMHom
rmapocdepbl BO3aencTeme, Bbinaaas Ha NOBEPXHOCTb B BUAE OceaatoLlen nbinu, ¢
3arpsi3HEHHbIMU JOXAEBBIMU OCafKaMu U U3 CHEXHOMO NOKpoBa. VX BaXXHOM 0COGEHHOCTbLIO
SIBMSIETCS LUMPOKOE NIOLLAAHOE pacnpoCTpaHeHMe, M OHU BO3AENCTBYIOT Ha NOA3EMHbIE BOAbI
B permoHasnbHOM MacluTabe, XOTS U CO 3HAaYUTENbHO MEHbLUEN CTENEHbI MHTEHCUBHOCTM.

Mo XxMMrYeckoMy Npu3HaKy 3arpsiHsiloLLMe BeLecTBa, rmaBHbIM 06pa3om Xxuakue,
noApasfensioTcs Ha crneayrowue rpynnbl: 1) coaepkalume NpenMyLLeCTBEHHO HeopraHn4Yeckme
coeavHeHust; 2) cogepkallume npenMyLeCTBEHHO OpraHMyeckne coeaumHeHns; 3) cogepxalume
NPEVMMYLLECTBEHHO HEOPraHWYeCKMe U OpraHMyeckne coeguHeHust; 4) cogepkalume TKenble
mMeTannbl; 5) cogepxalume paaMoakTUBHbIE BELLECTBA.

Acce 2.
Packponite Temy «[llpoueccbl eCTECTBEHHOrO CaMOOUULLIEHNSI BOLOEMOBY.
MpumepHbIN OTBeT:

B cBsa3u ¢ rmo6anbHbiM BO3pacTaHneM 3arpsi3HeHNs BOAHOW cpebl U NPSMONn
OMacHOCTLIO 3TOro ANs 300pOBbs Yenoseka, Npobrema eCTeCTBEHHOr0 CaMOOUULLIEHUS
BOAOEMOB MNpuBriekaeT BHUMaHne 61onoros, Meankos, (o13nKoB, XMMUKOB, reorpados,
npeacTaBuTeENen TEXHUYECKUX ONCLUMNIIUH.

CamooumLleHre Boa NpeacTaBnsieT COBOKYNHOCTb NPOLIECCOB, B OCHOBHOM
BUOXMMMYECKMX, KOTOPbIE NPUBOAAT K BOCCTAHOBMNEHUIO NPUPOAHbLIX CBOWCTB Bogoema. [MNpu
CaMOOYMLLIEHMMN B BOOEMax NPOTEKaloT NPOLIECChl CMELLEeHWUs, ocaxaeHus, pacnaaa v
npeBpalLleHUst BELLLECTB, 3arps3HAOLLIMX BogoeMbl. HabnogaeTcs ymeHbLUEHE KOHLEHTpaLuun
3arpaA3HeHns, MHoraa 4o MOSHOW ero NUKBMAALUNU, NPOUCXOAUT BOCCTaHOBIEHNE
nepBOHa4anbHOro XMMMYEeCKOro coctaBa Bobl, COOTBETCTBEHHO CYLLLECTBOBABLUEMY paHee
paBHoBecuto. O ecTeCTBEHHOM CaMOOYULLEHUN MOXHO CyaUTb B TOM CIyvae, eCnu ToT Unn
MHOW BUA 3arpsisHEHUsI paspyLuaeTcs 40 NPOCTbIX CoeaUHEeHUI 1 fanee BCTynaeT B o6
KpYroBOpOT BELLECTB M 3Hepruun. Bcneacreue aToro camooumileHe MoXHO paccMaTpuBaTh Kak
YacTb NPMPOAHOro NpoLiecca KpyroBopoTa BelLecTsa 1 nepeaadn aHepruu.

B npoueccax camoo4umLleHnda Bo y4acTByeT BECb KOMMIEKC (bI/I3VIHeCKVIX, XUMNYECKNX
n Bronormyecknx npoLueccoB, nponcxogdawmnx B Bogoeme.

3 dousnuecknx pakTopoB CyLLLECTBEHHYIO POSfib B CAMOOYULLEHUN BOA, UrpaeT
ocaxaeHue HepacTBOPUMbIX B3BELLUEHHbIX BELLECTB, MPU 3TOM Ha CKOPOCTb OCaXAeHUs
BELLECTB BMAIOT CKOPOCTb TEYEHUN 1 NepemMeluvBaHne Boabl. 3 xummyecknx paktopos
OCHOBHO€ 3Ha4eHne UMeeT OKUCIEHME PaCTBOPEHHbIX OPraHNYeCcKnX BELLIECTB KNCNOPOoaoM,
cofepxawumcs B BoAe. YkasaHHble (hakTopbl TECHO CBA3aHbl C BMONOrnyeckumMmmn npoueccamu.
Brvonornyeckomy daktopy NnpyHaanexvT sBeayLlas porib B CaMOOUULLIEHN BOOOEMOB.

Brvonornyeckoe camoounLieHe MOXET MOTU Kak B a3pObHbIX, Tak 1 B aHa3pObHbIX
ycrosusix. AHaspobHasa dhaza caMooumLLEHUS XapakTepuadyeTcsa obpasoBaHMeMm
NPOMEXYTOYHbIX NPOAYKTOB U3 pa3naratoLLerocs opraHM4eckoro Matepuvana 3a cyet
XU3HeOeaTenbHOCTU BakTePUn N HEKOTOPBLIX MPOCTENLLIMX.



CamoouunLleHne BOAOEMOB NPOUCXOANUT B pe3ynbTaTte NpoayLmpoBaHus (obpasosaHus),
TpaHcopMaLmm 1 pasnoxXeHUs OpraHMyYeckoro BelecTsa. [103ToOMy OCHOBHOE 3HaYeHue ans
CaMOO4ULLIEHMA UMEET KPYroBOPOT OpPraHNYecknx BeLLEecCTB, OCYLLECTBNSEMbIN Yepes
Tpodhmyeckue cBA3n GakTepmanbHOro, pacTUTENbLHOIO N XMBOTHOMO HAcenNeHus Bog.

MaBHbIMM MUHEpPanu3aTopamy OpraHNYEeCKNX BELLECTB B BOJOEMaX SIBMNSIHOTCS
H6akTepun. B Bogoemax cogepkatcs Lenstono3opasnaratiowme 6aktepumn, MHorme anuuTHble
(NOCTOSIHHO XUBYLLME Ha pacTeHusix) 6akTepuu, a Takke 6akTepum, KoTopble cOpaxmBaroT
Kpaxmar, NekTUH 1 apyrue yrnesoapbl. B Bogjoemax ecte HATpudmLmpytowme,
cepookucrisitome 6akTepuu, xenesobaktepun, a Ha AHe U B Unax — MeTaHoBble
cynbdaTBOCCTaHaBnMBatLLme 1 BogopoaHsie 6akrepmmn. Ocobyto ponb B CaMOOUMLLEHNN BOA,
OT HePTSHOrO 3arpsi3HeHUs1 UrpatoT HeddTeokMcnsoLme GakTepum, KOTopble NCMOSb3YIT
yrneBsogopoabl HedpTU ANs CBOEW XU3HeAeATeNnbHOCTM. B HacTosiLee Bpemsi Ha OYUCTHBIX
COOPYXXEHUSX MPUMEHSIeTCS MeTog B1oNorMyeckon O4NCTKM HedhTEOKUCTISIOLWMMMN BakTepusamm
HedpTecoaepXaLlmMx CTOYHbIX BOA,.

PacteHusi B Bogoemax siBNsitoTCA OCHOBHbIMW MOCTaBLLMKAMWN KUCITOPOAA, KOTOPbIN
naeT Ha OKUCIEeHne opraHnyeckux select. OpraHn3ambl UTOMMAHKTOHA NOTPeONSIOT B
npouecce poTocMHTE3a OMOreHHble anemeHTbl (a3oT, hocdop), CNOCcOOCTBYS X yAaneHuo 13
BOAbl. BbiCluMe BOOHbIE pacTeHnsi cnocobHbl N3BNekaTb U3 BOAbl U HaKannmBaTb B CBOEM
OpraHn3me pasfnuyHble dNEMEHTbI, TakMe Kak MapraHeL, Kanbumi, Meab, Xeneso n apyrue.
PacTeHus, Takme kak kambll O3€pHbIN, 3N04es, PAECTbI, POro3bl MOryT BKITHOYaTb B CBON
MeTabonunam NornoLweHHbIe coeanHeHns (HedTb, PEHON, KCUIOon, APYrne), TEM CambIM
ocyLiecTBnasa nx obesspexunsaHme. ATMM cambiM OHM CMOCOOCTBYHOT OYMLLEHNIO BOAbI OT
3arps3HSIOLLMX BELLECTB.

Ponb XNBOTHLIX B CAMOO4ULLLEEHNN BOAOEMOB BO MHOIOM onpependaeTcd cnocobom umx
NMUTaHUA. q)I/IJ'IpraTOpr n ceguMeHTaTopbI CI'IOCO6CTBy}OT OCBETJ1IEHNIO BOAbI, yAanaa n3 Hee
B3BECb, BKIlo4ad MUKPOBOOOPOCIIN, 6aKTepVII/I.

Takum 06pa3om, rmapoBMOHTbLI UrPakoT BaXkHYH POSlb B CaMOOYMULLEHUN BOOOEMOB,
Gnarogaps POTOCUHTETUYECKON aspaunm, PUNbTPaLMOHHON AeATENbHOCTU, YTUNN3aLmum
OpraHMYecKoro BeLLecTBa C NOCNeayLwer ero MMHepanusaumei, HakonneHno 1 PasnoXeHno
BELLEeCTB U TPaH3UTY UX U3 BOAObI B IPYHT.

CKOpOCTb MPOLIECCOB CaMOOYMLLIEHUSI BOOOEMOB ONpeAensieTcs KONMYeCcTBOM
3arpsA3HEHUIA, NOCTYNMUBLUNX B BOAOEM; €ro ryGuUHON 1 CKOPOCTLIO TEYEHUSI; TEMMNEPaTYpPOi
BOAblI — CAMOOYULLEHME aKTUBHEE NpoTekaeT Npu Goriee BbICOKOW TeMnepaTtype, No3ToMy
neToM OHO Gonee MHTEHCUBHOE; CoAiep)KaHNeM KUcnopoaa, NocTynaroLLero B BOAOEM.

[nga ycuneHunsa npoueccoB CaMOOYMLLIEHNSA B BOAOEMAX ABMASETCA LenecoobpasHbiM
oborawieHne obegHeHHbIX BUOLEHO30B NONYNALMAMM aKTUBHBIX POTOCUHTETUKOB U
AECTPYKTOPOB, CNOCOBHBLIX YCKOPUTb MUHEPANM3aLuunio opraHM4eckmx BelecTB. B psage cnyyaes
NPMMEHMMO 3aceneHne NpubpPeXXHON 30HbI 3arpsi3HEHHbIX BO4OEMOB PSAOM BUOOB BbICLUEN
BOOHOWN pacTUTENbHOCTM MPK YCITOBUU NEPUOLMNYECKOTO U3bATUS UX N3OBbITOYHON BMoMacChl.
[ecTBEHHBIMN MepaMn SBNAOTCA perynsaums YNCNEHHOCTU pacTUTENbHOAOHbIX pbib (Taknx
Kak TONCToNnobukK), KOHTPOSb HaA 3arpsi3HEHMEM Y CaMOOYULLIEHNEM, NPUMEHEHME METOA0B
MaTeEMaTUYECKOro MogENMPOBaHUS 45151 NPOrHO3NPOBAHNSA 3arpsi3HEHUS U YCTaHOBMEHNS
npeaenoBs ero Harpy3ok Ha 3KOCUCTEMbI, TMapoMenMopaTBHble paboTbl, HanpaBneHHbIE Ha
NOBbILLIEHNE OYNCTUTENBHOM CNOCOOHOCTN BOAOEMOB.



