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1 Ileapb IMCHUIIMHBI.

B pesynbrare ocBO€HUS TaHHOW TUCIUILUIMHBI Y 00y4aromerocs J0JKHbI ObITh CPOpMU-
POBaHBI KOMITIETCHIIMM OCHOBHOW MPO(heCcCHOHATBHOM 00pa30BaTeIbHOM MPOTrpaMMbI MarucTpa-
Typsl (manee - OITOIT): ITK-2.
ConeprxaHre KOMITETCHIMH KaK IUIAHUPYEMBIX PE3YJIbTaTOB OOYYEHHUS IO JUCIUILINHE

cM. Tadymnsl 1 u 2.

1.1®opmupyeMble KOMIIETEHIIUN
Tabnuna 1 - Dopmupyembie AUCIUTIIMHON KOMIETEHITUN

HanmenoBanmne BHJaa KOM-

HanmeHoBanme katero-

KOI[ 1 Ha3BaHUEC KOMIICTCHLIMH

MEeTeHUUU  (VHUGepcaib- | pun (TPYIIbI) KOMIIE-

Has, obwenpogheccuo- | TCHIMIN

HAIbHAS, NPOPecCUoHAb-

Has1)

[Mpodeccuonanpuas - IMK-2 CnocobeH pa3pabaThiBaTh U IPOBO-

IUTH DKOJIOT0-DKOHOMHYECKYIO OLEHKY IIPO-
€KTOB BHEJIPEHUS HOBOU ITPUPOAOOXPAHHOMN
TE€XHHUKH 1 TEXHOJIOTUH B OpraHU3aliy

1.21/IHZII/IK3TOpI)I AOCTHKEHHS KOMIIETeHIIUH
Tabmuua 2 — MHAUKaTOPBI JOCTHKEHHSI KOMIIETEHINH, (POPMHUpPYEMbIe TUCITUTUINHON

Kon wu HasBaHue
KOMIICTCHIINU

NuaukaTopsl TOCTHKEHHUS KOM-
nerenuuu mo OIIOIT

JuctuImmuHel ¥ TPakTUKA, (QOpPMUPYFO-
mue komnerenuuo OITOIT

[IK-2 Cnocoben
pa3pabatsiBaTh U PO-
BOAMTB HKOJIOTO-
3KOHOMHUYECKYIO
OLIEHKY IIPOEKTOB
BHEJIPEHUS HOBOI
HPUPOJOOXPAHHON
TEXHHUKHU U TEXHOJIO-
THil B OpraHu3aiu

UIIK-2.1 OcymecTBiser paspa-
00TKy " 9KOJIOTO-
SKOHOMHYECKOE  00OCHOBaHHE
IIJIJAHOB BHEIPEHHsI HOBOU IIpU-
POIOOXpaHHON TEXHHKH M TEX-
HOJIOTUH B OpraHU3aluu

UIIK-2.2 Ilnanupyer no pe-
3yJIbTaTaM OLIEHKH BO3JECHCTBHS
Ha OKpY’KalOIIyI0 Cpedy Mepo-
OpUATHS IO CHIKEHHUIO (Ipe-
JOTBPALICHUIO)  HEraTUBHOT'O
BO3JEHCTBUSL HA OKPY>KAIOILYIO

cpeny

UIIK-2.3 IIpoBoauT pacueTs
IS 9KOJIOr0-3KOHOMHUYECKOTO
000CHOBaHHUSI BHEAPEHHS B Op-
raHu3alid HOBOM  IPHUPOJIO-
OXPAaHHOM TEXHHKU U TEXHOJIO-
TUi C y4eTOM HAWIy4YIlUX J10C-
TYITHBIX TEXHOJOTHU B 001acTH
OXpaHbl OKPYKAIOIIEH cpeJibl

b1.B.01 PexynpTuBaIus HapylIeHHbIX 3eMETb
b1.B.03 Opranu3zamus MeJIMOpaTuBHBIX padoT
b1.B.05 Dxonoruueckas OLEHKA MPOEKTOB U
TEXHOJIOTHI

b1.B.06 Dkonornueckuil ayauT MPOMBIIUICH-
HBIX TPeINpUATHI

b1.B.07 IlpoexTupoBaHue M 3KCIEepTH3a pas-
nenoB npoekToB "OxpaHa OKpyXaromei cpe-
aer"

b1.B./1B.03.01 IIpoekTHpOBaHHE OYHCTHBIX
COOpPYKEeHU I

b1.B.JIB.03.02 O6ecnieueHre 3KOJIOTHYCCKOM
0€301MacHOCTH TPH M3OJISAIUH OTXO/I0B
b2.0.03(11) [IpoexTHO-TEXHOIOTUYECKAs
MIPaKTHKa

b2.0.04(I1x) [IpenauriomMHast mpakTHKA
b3.01(/) BemmonHeHne, MOATOTOBKA K TMPOIIE-
Jype 3alluThl U 3aliTa BBITYCKHOW KBAJTU(U-
KaLlMOHHON paboThl




1.33nanus, ymeHnusi, HaBblku (3YB) nmo qucunniimte
Tabnuua 3 — 3Hanus, yMeHUs1, HABBIKHU, (pOpMUpyeMble TUCIUIUTHHOM

Kon w wHasBanme
KOMIIETECHIINH

NHnukaTopel JOCTHXKEHUS KOMIIE-
TEHLIMU, 3aKPEIUICHHBIC 3a JUCIHUII-
JTUHON

3unanus, ymenus, HaBblku (3YB), dopmu-
pyeMble TUCIUIUTMHON

IK-2 Cnocoben
pa3pabarsiBaTh U
MIPOBOIUTD DKOJIOTO-
HKOHOMHYECKYIO
OLIEHKY TIPOEKTOB
BHEPCHHS HOBOM
MPUPOAOOXPAHHOMN
TEXHUKHU ¥ TEXHOJIO-
THid B OpraHu3amnuu

NIIK-2.1 OcymecTBisieT pa3paboTKy
U 3KOJIOT0-KOHOMUYECKOe O0OOCHO-
BaHHE IUTAHOB BHEAPECHUS HOBOU
MPUPOJOOXPAHHONW TEXHHKH U TEX-
HOJIOTHI B OpTraHU3aluH

UIIK-2.2 [lnaampyer mo pe3yibTa-
TaM OLIEHKM BO3ICUCTBHS Ha OKpY-
KAIOIIYI0 Cpeqy MEpONpHsTUS IO
CHIDKEHUIO (MPEAOTBPAICHHUIO) He-
raTUBHOIO BO3JCUCTBUS Ha OKpY-
KAFOIYIO CPEay

HIIK-2.3 TIpoBoauT pacdeTsl mis
9KOJIOT0-3KOHOMHUYECKOTO  00OCHO-
BaHUs BHEAPEHUS B OpraHU3alMu
HOBOH NMPUPOJOOXPAHHON TEXHUKH U
TEXHOJIOTMH C YYeTOM HaWIy4IIuX
JNOCTYIHBIX TEXHOJIOTHH B obiacTu
OXpaHbl OKPYXKAaIOLIeH Cpebl

3HaTh:

- HayyHble, aJIMUHUCTPATUBHBIE U IPOU3-
BOJICTBEHHO-TE€XHOJIOTUYECKUE OCHOBBI pa-
HUOHAIBHOTO TPUPOAOINOIB30BaHUS U OX-
PaHBI OKPY>KaIOIIEH Cpeabl;

- TPUHIMIBI pa3pabOTKU, OCYIIECTBICHHUS
1 KPUTEPHU OLEHKH COLMAIBHO 3HAYNMBIX
9KOJIOTHYECKUX ITPOEKTOB

- MPUHIMIBI CUCTEMHOTO TMOAXO0Ja K IMpo-
€KTUPOBAaHUIO U KOHCTPYMPOBAHUIO OYMCT-
HBIX W TPHUPOAOOXPAHHBIX COOPYNKEHHH,
MIPOEKTUPOBAHUIO Pa3JIENOB MPOEKTOB OX-
PaHBI OKpPY>KaIoIeH Cpebl;

METOJIbI 3KOJIOT0-3KOHOMHYECKHX PacyeTOB
IIpH NPOEKTHPOBAHMH OYWCTHBIX, MPHPO-
JIOOXPAHHBIX COOPYKEHUN U MEPOIIPUATHHN.
YMmeTs:

- BBIABIISITh MCTOYHHMKHU BPEIHOTO BO3JCH-
CTBUS Ha OKPYXAIOIIYIO CPEy U YelIOBeKa,
MPOBOJUTh HAYYHYIO, TEXHOJIOTHUYECKYIO
OLICHKY MEpONPUATHII IO Mpeaymnpexne-
HUIO BPEJHOTO BO3/ICHCTBUS;

- TPUMEHATh OpU pPa3paboOTKe TPUPOJIO-
OXpaHHBIX M PEcypcocOeperarwmx Mepo-
NpUSITAA  CPaBHUTEJIbHO-aHATUTUUECKUI
TIOJIXOJ] ISl OIIEHKH aJIbTepHATHUBHBIX TeX-
HOJIOTUH.

- MOJIB30BAThCS MIPOEKTHO-
KOHCTPYKTOPCKOM, O3KOJIOTUYECKOHM M IIp.
JIOKYMEHTalUEN;

COCTaBJIATh U OPOPMIIATH MPOEKTHYIO IO-
KYMEHTAIIUIO.

- J1aBaTh OLIEHKY COI[MaJIbHO-3HAYNMBbIX
SKOJIOTUYECKUX MPOEKTOB;

Bnanerts:

- METOJIaMH CPABHUTEJILHOU OLIEHKHU JKOJIO-
rO-3KOHOMHUYECKUX MEPOIPUSTHIA;

- HaBbIKAMHU HCIIOJIb30BAaHUSA B HAYYHOU U
MIPOU3BOJICTBEHHON AESATEIbHOCTH 3HAHUMN
3HaHUSA (YyHIAMEHTAIBHBIX TMPUKJIAJIHBIX
pa3aenoB CHEUUaNbHBIX AWCUUIUIMH IIPO-
rpaMMbl MATUCTPATYPHIL.




2 O0béM M TPYAOEMKOCTH JUCHUILUIMHBI M0 BHUAAM Y4YeOHBIX
3aHATUNA. DOPMBI IPOMEKYTOYHOU ATTECTALUM.

Tabmuma 4 — O0beM U TPYAO0EMKOCTh AUCITUIUIMHBI 110 BUJAM y4eOHBIX 3aHATHI

O06BéM yacoB o Gpopmam

OO0mmas TpyI0eMKOCTh | BUABI y4eOHOU pabOTHI MO JuC- 0bOydeHus
LUTTMHE, TIPOBOUMBIE B pa3HBIX (hopmax 00 0390 30
O
1 O6miast TPyJ0€MKOCTh AUCIUITITNHBI 252 252
2 KoHnrakTHas paboTta 0oOydJaronmuxcsi ¢ IpernojaBareieM 55 55
(o BuaM y4eOHBIX 3aHATHI) (BCero)
AynuTopHas pabora (Bcero): 55 55
B TOM YHCIIE:
JIEKIIUU 20 20
MPAKTUYECKHE 3aHSATHS, CEMUHAPBI 32 32
MIPAKTHUKYMBI
nabopaTopHbBIE PaOOTHI
B MHTEPAKTHBHOU (hopMme
B DJIGKTPOHHOU (hopme
Bueaynuropnas padota (Bcero):
B TOM UHCJI€, MHIMBHUyallbHAsl paboTa 00yJaroImmx-
Csl ¢ IpenoJiaBaTeIeM
MOJIrOTOBKA KypCOBOM pabOTHI /KOHTAaKTHas paboTa 3 3
IpyNNoBasi, UHAUBUAYaIbHAs KOHCYIbTALUS U UHBIE
BH/JIbI YICOHOU JESTSILHOCTH)
TBOp4YecKas pabora (3cce)
3 CamoctostenpHas paboTta odyvaromuxcs (Bcero) + kon- | 161+36 161+36
TPOJIb
4 TIpomexxyTodHas aTTecTanusi oOydJaromerocs - sk3amMe | 3ader B3 | 3auer B 4
/3a4eT C OIIEHKOM / 3a4eT M OO0BEM 4YacoB, BBIJCICHHBIN Ha | CEMEecTpe. | ceMecTpe.
MIPOMEKYTOUHYIO aTTECTALUIO: Dk3aMeH B | DK3aMeH B
4 cemecT- | 5 cemect-
pe pe

3. YueOHO-TeMaTH4eCKHii IJIAH U CO/IePsKaHue NUCUMILIHHBI.

3.1 YueOHO-TEMATHYCCKHH IJIAH

Tabnuua 5 - YueOHO-TeMaTHUeCKui M1aH O4HOM / OYHO-3a04HOM (POPMBI 00yUeHUs

E Oo6mas TpynoeMkocTs 3aHsTHH (Hac.) DopMBI TEKY-
= Pasyenbl ¥ TeMBbI TUCLUIUTHHBI _PYAO- 00 O30 mgrl(;p}éﬁle%);ii i
= 110 3aHATHSIM el(v:;(;gzb AYZTODH. AYMTOpH. TOUHOI aTTe-
2 3aHATHS CPC 3aHATHSA CPC | cranuu ycne-
< uac.) | nmexu. | MPaKT. JIEKII. IHpaKT. Ba€MOCTH
Cemectp 3
1-17 | Pazaen 1. OCHOBBI U OpraHU3aLusl IPOCK- 108 8 12 88 8 12 88 YO-1
TUPOBAHUSI
18 IIpomexxyTouHas aTTecTanus - 3a4eT YO-3
MTOT'O no cemectpy 3 108 8 12 88 8 12 88
Cemectp 4
1-17 | Pa3gen 2.1IpoekTrpoBaHIE OYUCTHBIX CO- 108 12 20 | 73+ | 12 20 | 73+ I1p-2
OpyKEeHHI 3 3
18 ITpomexyTouHasi aTTecTanus - 3K3aMeH 36 36 36 YO-4




g Oo6mas TpymoeMKocTh 3aHsTHiA (Yac.) DopMEI TEKy-

= prﬂO' O(DO O3®O Iero KOHTpOH}I

= Pasnernbl v TEMbI TUCIUTLTHHBL &MKOCTB| Ay ANTOpH AyIHTOpH H IPOMEXKY-

3 10 3aHATHIM ( Y PH. Y PH. TOYHOH atTTe-

o 6cezo 3aHATHS CPC | samsrus | CPC | cranum ycne-

P uac.) JIEKL]. | IPaKT. JIEKL. | [IPaKT,| BaCMOCTH
MTOT'O mo cemectpy 4 144 12 20 | 112

Bcero: 252 20 32 | 200

Ipumeuanune: YO - yerubiit onpoc, YO-1 - cobecenoBanue, YO-2 - komwtokBuyM, YO-3 - 3ader, YO-4 — sk3ameH,

1P - mucemenHas pabota, [1P-1 - Tect, [1P-2 - konTponkHas padota, I1P-3 acce, [1P-4 - pedepar, ITP-5 - kypcoBas
paborta, [TP-6 - HayuHO-y4eOHBIH oTYeT 1o npakTuke, [IP-7 - otuer mo HUPC, U3 —unnuBunyansHoe 3aaanue; TC
- KOHTPOJIb C MPUMEHEHUEM TeXHHIeCKuX cpencts, TC-1 - kommbroTepHOE TecTipoBanue, TC-2 - yaeOHbIC 3a1a4H,
TC-3 - KOMIUICKCHBIC CUTYAI[MOHHBIC 3a/1a4H.

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — ConepxaHue AUCHUTUIMHBI

Ne HaumenoBanue paznena Coaep:xanue
n/n JTUCIHHMILINHBI
1 OCHOBBI H OPraHu3aIysi MPOeKTHPOBAHUS

Cooepoicanue 1eKyuoHHo20 Kypca

11

OCHOBHEBIC IIOHATHS H op-
raHusanus MPOCKTUPOBAHUSA

OCHOBBI OpraHM3alii NPOEKTHPOBaHMA. BHIBI M cTaanM MPOEKTUPOBAHMA.
CocraB npoekToB. PalioHHbIE ¥ reHepalbHbIE CXEMbl BOAOCHAOXKEHUS M Ka-
HaJM3alluy pa3paboTKa, COrNacOBaHUE U YTBEPXKICHUE IPOCKTHOH NOKYMEH-
tauuy. [TyTi coBeplIeHCTBOBAaHUs MPOCKTHBIX paboT. Mcnosabp30Banue make-
TOB MPHUKJIAJHBIX IPOrpaMM Uit 00paboTKH MHGOPMAIMK U MPECTaBICHHS
rpadu4ecKoil JOKYMEHTAIUH.

1.2

OCHOBBI  NIPOEKTHUPOBAHUS
CHCTEM BOJOOTBEICHHS

CucteMbl BOTOOTBEACHUS U UX CXEMBI.

OCHOBBI IPOCKTHPOBAHNUS BOJOOTBOSIINX CUCTEM. CXEMBI U CHCTEMBI KaHa-
JIM3aUHN HACEJCHHBIX IyHKTOB. CXEMBI M CHCTEMBl KaHAIM3aLUH IPOMBIII-
JICHHBIX npeanpusaTuii. [IpoekTupoBanne cucteM cbopa, OTBEICHUS U OIH-
CTKH TIOBEPXHOCTHOTO (ZOXKAEBOTO, TAJIOTO U IIOJUBOMOCYHOTO) CTOKA C
CEJIUTEOHBIX TEPPUTOPHHA M IIJIOMAJOK IPOMBIIUICHHBIX HPEINpPUSITHI.
KaHanu3anmoHHbIE CETH M COOPYKEHHS Ha HUX

TeMbl MPaKTHYECKUX 3aHATUN

1.3 | I'mppaBanueckuit  pacuer | ['mapaBnudecknii pacdeT KaHAIM3AIMOHHBIX HAIIOPHBIX TPYOOIPOBOIOB MpH
KaHAJIM3AIMOHHBIX CeTeH HIPOEKTHPOBAHUH CUCTEM KaHAJIM3AIMH TOpoja
2 IIpoekTHpPOBaHHE OUMCTHBIX COOPY:KeHHIH

ConeprkaHue JEKIMOHHOTO Kypca

2.1 | lpuHumnel mpoektupoBa- | TpeOoBaHMS K MPOSKTUPOBAHHUIO M MAapaMeTpPbl OYUCTHBIX COOPYKEHHIA.
HUSI OYHCTHBIX cOoOpykeHui | OmpezeneHne cocTaBa OUYUCTHBIX COOpyeHHH. COOpyKeHUs IS PEeTyIHpo-
CTOYHBIX BOJ BaHMSI U OYHCTKH IOBEPXHOCTHOTO CTOKa C TEPPUTOPUHU INPOMBIIUICHHBIX
npennpusTuii. BpiOop ruomaaku As pactoyoKEHUs] OYUCTHBIX COOpYIKe-
Hull. Pa3paboTka reHIuiaHa CTaHIMHA. BBICOTHO-TNIAHUPOBOYHBIE PEIICHHUS.
TpeboBaHus K cucTeMaM KaHAJTU3AIMHU B OCOOBIX MPUPOAHBIX M KIMMAaTHYe-
CKUX yCIOBUSIX
2.2 | HonosHutensHble TpeOoBa- | OCHOBBI MPOEKTUPOBAHMS IUIOTHH M3 TPYHTOBBIX MAaTEpPHAIOB M OCHOBAHHH
HUS K TPOEKTUPOBAHHIO | THIPOTEXHHUUYECKUX COOPYKEHHM.
OUUCTHBIX COOPYKEHUNI
2.3 | Coopyxennss  Mmexanmue- | Cmecurenu n ycpennurenu. Pemerku. [leckonoBku, OtcroitHnku. Y npane-
CKOW OYMCTKM CTOYHBIX BOJ | HHE OCajKa M3 OTCTOWHHMKOB. [MIpOUMKIOHBI M LEeHTpUpyru. OuinbTpsl
KOHTaKTHbIE OCBETNHTENN. TpeOoBaHMS K MPOEKTUPOBAHUIO M TUIIOBBIC KOH-
CTPYKIIHH.
2.4 | Coopyxenust 1isi 6uonoru- | CoopyxeHHs: OMOJIOTHYECKONW OYUCTKH CTOYHBIX BOJ (a9POTEHKH, OKCUTECHKH,

YEeCKOM OYHCTKM CTOYHBIX
BOJI

Onosornueckre npyasl U miomanku). CoopyxeHus A o6paboTKu 0cagKoB
u obe33apaxuBanue. TpeOOBaHMS K MPOSKTHUPOBAHUIO M THIIOBBIE KOHCTPYK-
1.
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IIpoune ouuCTHBIE COOpY-

CoopyxceHI/m (1)PI3I/IKO'XPIMPI‘I€CKOI>1, TepMH‘leCKOﬁ, XUMHYCCKasds OYHCTKH

Temvl npaxmuyecKux 3aHAmMulL

2.6 | IlpoexkrupoBanue r1uioTHH | Bompocsl cemuHapa: ®HU3NKO-MEXaHUYECKUE W TEIUIO(PU3NYECKUE XapaKTe-
U3 TPYHTOBBIX MaTE€pPHAJIOB | PUCTHKHA TPYHTOB, 3E€MJISTHBIE HACHITHBIE IUIOTHHBI, OYEPTaHUS OTKOCOB M
U OCHOBaHMH THUAPOTEXHM- | IPEOHS IUIOTHHBI, KPEIUIEHHE OTKOCOB, IPOTUBO(GMILTPALMOHHbIE U JPEHAXK-
YECKUX COOPYKEHUH HBIE YCTPOWCTBA, CONPSDKEHHE TeNa IUIOTUHBI C OCHOBAaHHMEM, Oeperamu H
OETOHHBIMU COOPY)KEHHSMH, TPeOOBaHUS K PEKOHCTPYKIWH IIOTHH, 3EMJISI-
Hble HAaMBIBHBIE IUIOTHUHBI, OCHOBHBIC MOJOXXEHHs pacueTa IuotuH. OOmue
TIOJIO’KEHHS MIPOCKTUPOBAHKS, HOMEHKIIATypa TPYHTOB OCHOBAaHUH M uX ¢u-
3MKO-MEXaHNYECKHE XaPAKTEPUCTUKH, XapAKTEPUCTHKU CKaJIbHBIX I'PYHTOB,
OCHOBHBIE NMPUHIUIIBI PACYETOB OCHOBAHMH I'MIPOTEXHHMUYECKUX COOPYKEHHUH
(yCTOHYMBOCTH COOPYXKEHHIL, (UIBTPALIMOHHBIX PACYETOB, PACUCTOB HAIPS-
JKEHUH ¥ T.11.)
2.7 | Pacuer coopyxeHuii mexa- . .
HIICCKOH  OINCTKH  CTOU- 3.1 PacueT ropr30HTaIBHOM NTECKOIOBKH C MPSIMOJIMHEHHBIM IBI)KEHHEM
HBIX BOJ BOIBI
3.2 Pacyer nepBUYHOIO TOPU30HTAIBEHOTO OTCTOMHHKA
3.3 Pacyer oTcTOWHMKA C BpalIalOMIUMCs COOPHO-pacIpeAeIUTEIbHBIM
3.4 Pacuer TOHKOCIOMHOTO OTCTOWHHKA, PabOTaIOIIEro IO IMEepeKPEeCTHOU
cXeMe yAaJeHHUs ocaaka
3.5 3ampoeKTUpOBaTh YCTAHOBKY C MHOTOSIPYCHBIMH THIPOLMKIOHAMH JIs
OYHCTKH CTOYHBIX BOJ| TUTEHHOTO IIeXa
2.8 | Pacuer coopyxkeHmii Owno- | 4.1 Pacder a3poTeHKa-CMECHTENS C pereHepaTopaMu
JIOTHYECKONH OYMCTKH CTOU- | 4.2 PacueT a’3poTeHKa-BBHITECHHUTENS 0€3 pETCHEPATOPOB
HBIX BOJ 4.3 Pacuer a3poTeHKa ¢ (IIOTAINOHHBIM MIIOOTACIUTEIEM
4.4 Pacuer a»poTeHKa-HUTPU(PHUKATOPA B MPHCYTCTBUN OMOpa3aracéMbIX Op-
TaHUYECKHX BEIECTB
4.5 Pacuer cucteM adpaiuu. DpiuQTHbIE a3paTOPHI
2.9 | Pacuer coopyxenuin ¢pusu- | 5.1 Pacuer ancopOIMOHHON YCTaHOBKH C IUIOTHBIM HEIOJBIIKHBIM CIIOEM
KO-XMMHYECKOH  OYHCTKH | FPaHyJHMpPOBAHHOTO aKTHBHOTO YIJIS JUISl OYUCTKH MHOTOKOMIIOHEHTHOH BO-
CTOYHBIX BOJ pi18}
5.2 Pacuer ajicopOIMOHHON YCTaHOBKH, 00OpYJOBAaHHOW ammapaTaMu C
TICEBJJOOXKIKCHHBIM CIIOEM aKTUBHOTO YIJIsi
2.10 | Pacuer ycraHoBOK i | 6.1 Pacder anmekTposu3epa s OYUCTKH [IUAHCOICPIKAIIMX CTOUHBIX BOJI
UIEKTPOXUMHUUECKOH  ouH- | 6.2 Pacyer anekTpokoaryinsaropa NepuoguIecKoro A1eHCTBHA

CTKH CTOYHBIX BOJ{

6.3 Pacuer DJICKTPOKOAryJIsATOpa CO CTAJIbHBIMHU JJICKTPOAAMU IJISI OYHUCTKHU
XpoMcoaepKanux CTOYHbIX BOJ

4 Tlopsinok OLEHMBAHUS YCIIEBAEMOCTH U C(POPMHPOBAHHOCTH KOMIIE-

TeHIUil 00y4aroumerocs B TeKyuei U MpoMe:KyTOYHO! aTTeCTAlMH.
I[J'Ifl MOJ0KUTEIBHOMN OLICHKHU I10 pE3yjibTaTaM OCBOCHUA AUCHUIIIMHBI 06yqa}01ueMycs[

HEO0OXOMMO BBHITIOJIHUTH BCE€ YCTAHOBIIEHHBIE BUABI yueOHOUM paboThl. OlieHKa pe3yIbTaToB pa-

060TbI 0Oy4aronierocs: B 6auiax (1o BuaaM) MpuBeeHa B Tadiuie 7.

Tabnuua 7 - bannbHO-peHTUHTOBas OLIEHKa Pe3ylbTaToOB y4yeOHOM paboThl 00yJaromuX-
cs o Bugam (bPC)

Cemectp 4

Yuebnas pabota
(BumBI)

Cymma
OamnoB

Buns! u pe3ynpTaThl
yueOHOH paboThI

OreHKa B aTTeCTAINH Bamner

(11 venenp)

Texymias yue6- |80
Has pabora B
cemectpe ([lo-
celleHue 3aHsi-
THH 10 pacnuca-
HUIO U BBITIOJ-

(OT'-ICT O BBIIIOJJTHCHUHN

Jlexnonusle 3auaTs |2 0ajmanocemenre | JIeKIMOHHOTO 6-12
(KOHCTIEKT) 3aHATHA
4 0anna - MOJATOTOBKA Pa3BEPHYTOTO
KOHCIIEKTA JICKITHH
Jlaboparopusie padotsl |1 6ama - nocemenne 1 nmpakruueckoro |20 - 40

3aHATHA U BBIIIOJTHCHUC pa6OTBI Ha 51-




HEHHE 3a/1aHUH)

MPaKTUIEeCKOH pabOTHI)

85%

2 6aJj1a — rmocenieHue 1 3aHATHA U CY-
NIECTBCHHBIH BKJIa]] HA 3aHITHHU B pabo-
Ty BCEH IPYIIIBbI, CAMOCTOSTEILHOCTD U
BBITOJIHEHHE PaboThl Ha 85,1-100%

KonTtponbHbie paboTh

3a KP:

(oT4er o BBIMONHEHUU |6 6a/utoB (BBIOMHEHO 51 - 65% 3ama- |12 - 20
KOHTPOJILHOM paOOTHI) |HHIA)
(2 paboTer) 8 6as10B (BhIONHEHO 66 - 85% 3ana-
HUH)
10 6annoB (BermmoHeHo 86 - 100% 3a-
JaHuM)
IMucemennbie paboTel |3 6aJ1a (IOPOroBOE 3HAUCHHE) 3-8
(KOHCTIEKT mepBouC- |8 0a10B (MakCUMalbHOE 3HAYCHHUE )
TOYHHKA)
HToro no Tekyiei padbote B ceMecTpe 41 -80
ITpomesxyTounas |20 Tecr. 8 6as10B (MOPOrOBOE 3HAUEHME) 8-16
arrectanus (3a- |(100% 16 6a/s10B (MakCHMaJIbHOE 3HAUCHHIE)
Yer) /6amnoB  |Pemienue 3a1a4u. 2 paJj1a (OpPOTOBOE 3HAYCHHUE) 2-4
HIpUBe- 4 6anna (MakCUMaJIbHOE 3HAYEHUE)
JECHHON
IIKAJTBI)
HTOro nmo mpomMeKyTO4HOI aTTecTAlNU (324eTy) (51 - 100%
1O TIpHBe-
JIGHHOM IIIKa-
ne)
10 - 20 6.
CymmapHasi oueHka no gucuumniaune: CymMa 0auioB TeKyIlel 1 TPOMEKYTOUHON aTTeCTaluu 51—
100 ©.
Cemectp 5
VYuyebnas padorta [Cymma |Bunsl u pesynbratsl  |OLeHKa B aTTECTALUH bannet
(BUIBI) O0aiioB  |yueOHOM paboThI (11 menernn)
Texymias yue6- |60 JlekunonHsie 3aHsATHs |3 6anaa mocenienue | jgekuuonHoro |6 -8

Has pabora B
cemectpe ([1o-
celleHue 3aHsl-
THU IO pacmuca-
HUIO U BBITIOJI-
HEHUE 3aJIaHNI)

(KOHCTIEKT)

3aHATUS
4 0anna - MOArOTOBKA Pa3BEpHYTOTO
KOHCIICKTa JICKIINN

JlaboparopHbie pabOTHI
(oTueT O BHITIOIHEHUH
MIPaKTHUIECKOIN pabOThI)
(5 pabor).

4 6a/uia - nocenieHue 1 mpakTUYECKOro
3aHSATHUS U BBIIOJIHEHUE Pa0OThI Ha 51-
85%

6 0a/10B — noceleHue 1 3aHATUS U
CYILISCTBCHHBII BKJIa]] Ha 3aHATHU B pa-
00Ty Bcel TPYIIBI, CAMOCTOATEIHHOCTh
U BBITIOJHEHUE paboTel Ha 85,1-100%

20-30

KonTponbHbIe paboTh!
(OT4eT O BHIIOIHEHUH
KOHTPOJIBHOM paboThI)
(2 pabortsr)

3a KP:
6 6as10B (BBIMOTHEHO 51 - 65% 3ama-
HUHN)

7 6aJJ10B (BBIOIHEHO 66 - 85% 3ama-

12 - 16




HUK)
8 6asnoB (BeimonHeHO 86 - 100% 3ama-
HHHN)
[Mucemennsie paboTel |3 Has1a (HIOPOroBoe 3HAYCHHUE) 3-6
(KOHCTIEKT TIepBOHC- |6 0aJ10B (MaKCHMAaIbHOE 3HAUCHHE)
TOYHUKA)
Hroro no Tekyueii padore B cemecTpe 41 -60
[pomesxyrounas |40 Tecr. 6 0aJ10B (IIOPOrOBOE 3HAYCHHE) 6-30
atrectanus (9k- |(100% 32 fasoB (MakCUMaIbHOE 3HAUYCHUE)
3aMEH) /6annoB |PemieHue 3amaun. 4 6aju1a (TOpoTroBOE 3HAUCHIIE) 4-10
MpuBe- 8 0ayL10B (MakCUMAaTbHOE 3HAYCHHUC)
JICHHOU
TITKAJTBI)
HTOro mo mpoMeKyTOYHOI aTTecTAIINU (IK3aMEHY) (51 - 100%
0 TIpUBe-
JIEHHOM HIKa-
7e)
10-40 o.
CymMapHas olleHKa 110 AN CIUITHHE: CymMa 0anioB TeKylield 1 MpOMEeXyTOYHOH aTTecTanuu 51

—100 6.

[Tpumepsl Tem / 3agaHuil 1711 KOHTPOJIBHBIX Pa0OT M MOPSAIOK UX BbIOOpA / yTBEPKICHHS
MpUBEJIEHBI B 1. 6.1 TaHHON TPOrpaMMBI.

5 YyeOHO-MeTOoan4YECKOE o0ecneyeHne TUCIUTIIHHBI.
5.1 YueOHnas iureparypa
OcHoBHasi yueOHasi iuTeparypa

1. bukramesa, I'. A. IIpoekTupoBaHue n pacué€T OCHOBHBIX COOPYXEHHI BOIOMPO-
BOJIHBIX OYMCTHBIX CTaHIUi : yueOHoe mocodue / I'. A. bukramesa. — Cankt-IlerepOypr : Jlanb,
2020. — 52 c. — ISBN 978-5-8114-4244-7. // Jlaub : 31IeKTPOHHO-OMONIHMOTEYHAS CHUCTEMA. —
URL: https://e.lanbook.com/book/133894 (mara obpamienus: 14.02.2020).— TekcT : 371€KTPOH-

HBI.

JlonoJiHuTeIbHASL yYeOHAas JIMTepaTypa

2. [ITampaeB, A.B. Dkomorndeckuii MOHUTOPUHT U 3KCIEPTU3a [DIIEKTPOHHBIN pe-
cypc] : yueOHoe nocobue / A.B. [llampaeB ; MunucrepcTBo 00pazoBaHus U Hayku Poccuiickoit
Deneparun, denepanbHoe TOCYAAPCTBEHHOE OIOJKETHOE 00pa30BaTEIbHOE YUPEXkKIAECHUE BbIC-
mrero mpogeccuoHambHOr0 00pa3oBaHus «OpeHOYPrcKuii TOCYAapCTBEHHBIH YHHBEPCHTET». -

ONeKTpOHHblE TeKCToBble JaHHble. — Openbypr : OI'Y, 2014. - 141 c¢. - URL:
http://biblioclub.ru/index.php?page=book&id=270263 .
3. SlcoBees M. I'. Dkonormdecknii MOHUTOPHUHI M HKOJOTHYECKas HKCIIEPTU3A

[DnexTpoHHBIH pecypc]: yuebHoe mocodue / M.I'. Scoees, H. JI. Ctpexa u ap.; mox pea. mpod.
M. I'. SlcoBeeBa - DnekTpoHHbIE TeKCTOBBIE JaHHbIE. — MockBa :HUL[ UHO®PA-M; MH.: Hos.
3ganue, 2013 - 304 ¢. URL: http://znanium.com/bookread2.php?book=412160.

4. Jlykanuna A. B. Iponeccel u anmaparbl OMOTEXHOJIOTUYECKON OYMCTKH CTOYHBIX
BOJ [DneKTpoHHBIN pecypc] : yueOHoe mocobue / Jlykanun A.B. - DIeKTpOHHBIE TEKCTOBBIC



https://e.lanbook.com/book/133894
http://biblioclub.ru/index.php?page=book&id=270263
http://znanium.com/bookread2.php?book=412160

nagHele. —  MockBa : HUIlT HHOPA-M, 2017. - 242 c. - URL:
http://znanium.com/bookread2.php?book=610262.

5.2 MarepuajibHO-TEXHMYECKOEe U MPOrPpaMMHOe oOecrieueHue AUCIUII-

JINHBI.

105 KomnbroTepHblii Kjaacc. YueOHas ayIuTopus Uil IPOBEICHUS:

- 3aHATUH JIEKIIUOHHOTO THIIA;

-3aHATUI CEMUHAPCKOTo0 (IIPaKTUYECKOI0) THUIIA;

- TPYIIIOBBIX ¥ UHAWBUAYAIbHBIX KOHCYJIbTAIINH;

-TEKYILEro KOHTPOJISI U POMEKYTOUHOU aTTEeCTAIUH;

CnenunagusupoBanHas (yueOHasi) MeOeJib: I0CKa MEJIOBast, CTOJIbI, CTYJIbSI.

O0opynoBanme: cmayuoHapHoe - KOMIIBIOTEp IMPEToiaBaTelis, KOMIIBIOTEPhI Ui 00ydaro-
muxcs (11 mT.); neperocroe - IPOEKTOP.

Hcnoanzyemoe nporpammuoe odecnedenue: MSWindows (MicrosoftimaginePremium 3
year mo cyOmuueHsnoHHomy gorosopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.),
LibreOffice (cBobomuo pacmpoctpansiemoe I10), MozillaFirefox (cBo6oaHO pactpocTpaHseMoe
I10), GoogleChrome (cBoboano pacmpoctpansemoe I10), Yandex.Browser (oredecTBeHHOE
cBobomHo pacnpoctpansiemoe I10), OracleVMVirtualBox 5.1.28 (GecrutatHas Bepcwus),
Pascal ABC.NET(cBo6oano pacmpocrpansemoe I10), Paint.NET (cBoGoaHOo pacmpocTpaHsiemMoe
[10), GoogleEarthPro (6ecrarnas Bepcus), OSGeodW(cBoboano pacmpoctpansemoe I10),
Audacity(ceoboano pacmpocrpansiemoe I10), EasyGIFAnimator(cBobomHO pacrnpocTpaHseMoe
I10), VideoPadVideoEditor(ceo6oaro pacmpoctpansiemoe I10), AdobeReaderX| (6ecrarnas
Bepceust), WinDjView 2.0.2 (cBoboxauo pacmpoctpansiemoe [10), scilab 6.0.1 (cBo6oano pacmpo-
crpansiemoe I10), SMathStudio (6ecrutatnast Bepcusi), AUtOCAD (KopoOounast JUICH3HS
Ne(730450),IIporpamMmMHbIil TabopaTopHblii KoMILleke «Ipa-Bo3ayx» (oredectBennoe 110, xon
sx3eMiusapa 4428/1, noroop noctaBku Ne190429/7 ot 29.04.19 1.).

HuTepHer ¢ o0ecnieuennem gocryna 8 JUOC.

5.3 CoBpemeHnHble IpodeccuoHAIbHBIE 0a3bl JAHHBIX U MHPOPMAIIHOH-

HbIC€ CIIPABOYHBIC CHCTEMbI.

Ilepeuens CIIB/I u UCC no aucumnmniinne
1. Crynenueckast ayeKkTpoHHas oHyaiiH ouommoreka. URL: http://yourlib.net/
2. Karaor skosornueckux caiiroB. URL: http://ecologysite.ru/
3. Dxomaitn, Mocksa URL: http://www.ecoline.ru ,
4. Odur.caiit Munnpupoasl PO URL: http://www.mnr.gov.ru ,
5. Odwr.caiit xyprana Oxpana okpysxatoriei cpeast URL: http://oksreda.ucoz.ru

6 Hmuble cBeneHus U (MJIK) MATEPHAJIbI.

6.1.IIpuMepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT
Ilpumepnvle 3a0anusn 0131 KOHMPOJIbHBLIX padom

Ilpumep 3a0anusa: Pacuer ropu30HTAIbLHON MECKOJOBKH € NMPSIMOJIMHEHHBIM JBHKEHUEM
BO/IbI


http://znanium.com/bookread2.php?book=610262
http://yourlib.net/
http://ecologysite.ru/
http://www.ecoline.ru/
http://www.mnr.gov.ru/
http://oksreda.ucoz.ru/

Hcxoouvie oannuvle:

- CYTOYHBIN Pacxo]] CTOYHON BOJBI Qy, MS/CyT;
— MaKCHUMaJIbHBI CEKYHIHBIN pacxom Qmax, M3/c;
— MUHUMAaJbHbBIN CEKYHIIHBIH PacXoa Omin, M3/c;
— HOpMa BOJIOOTBEeACHU A, JI/(CyT*4en).

[IpuHATE KOIMYECTBO OTHCICHHUHN IIECKOIOBOK N(HE MEHee ABYX), HCXOId U3 Pacxola Ha OJHO OTHeNeHHe He Goee
40 — 50 Teic. M/cyT.
HeoOxoanmas mtomazs )KUBOTO CEYSHUSI OJTHOTO OT/EIICHUS ITECKOJIOBKH:

_ 9max 2
w ="M (D)

IJ1€ Qmax — MAKCHMAITBHBII CEKyH/IHBIH PACXOM CTOUHBIX BOJL, M /C;
Vs — CKOpOCTb TEUCHUS BOJIBI, M/C (MIPUHSTH M0 Taduuie 3.1).

JHa neckoiaoBky Lg:
Ls=1000 KsHsVs/uo, M (2)
rre Ks — koadpuument, npuHuMaeMsiid o tabnune 3.2;
H, — pacuetHas riiyOuHa IecKONOBKH, M (Tabiuia 3.1);
Uo — TUApaBIMYECKas KPYMHOCTh Mecka, MM/c (Tabmuna 3.2).

[ITupuHa 0QHOrO OTHENECHUS IECKONIOBKU B
B = w/H, m. 3)
ITony4yennas mupuHa B okpyriseTcs 10 OMypKaiIero neaoro 3HaueHus..

Ilo paccunTaHHOHN IIMpPWHE W JUIMHE NPHHUMACTCS THIIOBAs MECKOJIOBKA MM NMPOCKTHPYETCS MHAMBHAyalbHO. B
Tabnuie 3 npUBeICHBI OCHOBHBIC THUITOPa3MEPhl TOPU30HTAIBHBIX ITECKOIOBOK.
Tabmuma 1 [TapaMeTpsl pa3IndHBIX THIIOB IECKOJIOBOK

ITeckomoBka I'mppasnu- |CxopocTtb nmewkenus | [myouna Hg, | KommaectBo | Brmaxknocts | Conepixanne
YyecKast KpyTl- |CTOYHBIX BOJ Vs, M/C, TIpH M 3a7epKH- mecka, % rmecka B
HOCTB TIeCKa |TIPUTOKE BAaeMOro IeCKa, ocajke, %
Uo, MUHH- MaKkcH- n/cyT-uen
MM/C MaJIbHOM MaJbHOM
I'opuzon- 18,7-24,2 0,15 0,3 05-2 0,02 60 55-60
TallbHAas 13,2-18,7
Abspupyemas 18,7-24,2 — 0,08-0,12 0,7-35 0,03 90 -95
Tanren- -
LHAaIbHas - 0,5 0,02 60 70-75
Tabmuma 2 — [TapameTpsl K pacueTy HeCKOJIOBOK
Huametp 3anepxu- | I'mapaBnudeckas |3HaueHne KB 3aBUCHMOCTH OT THUIA MECKOJIOBOK U OTHOIIEHUS ITUPUHBI B K
BaeMBIX YacTUI] | KPYIHOCTP MecKa |TayOmHe H a’dpupyeMbBIX IECKOJIOBOK
rmecka, MM Uy, MM/C TOPHU30HTANIBHBIE |a3pUpyEMBbIC
B:H=1 B:H=1,25 B:H=15
0,15 13,2 - 2,62 2,50 2,39
0,20 18,7 1,7 2,43 2,25 2,08
0,25 24,2 1,3 — - -

Ta6J’II/II_[a 3 — OcHOBHBIC TUTIOPA3MEPbI TOPHU30HTAJIBHBIX MECKOJIOBOK
HpOHyCKHa?[ CIIOCOOHOCTh OYUCTHO CTaHIIUU,

IToka3zarenu TLIC.MS/CYT
70 100 140 200 280
PacyerHsIil pacxon, M/c 0,97 1,36 1,87 2,68 3,76
Uwucno oTneneHui 2 3 4 3 4
Pasmeps! oTnieneHus:
— ceueHme, M 1,62 1,54 3,02 2,9 3,02

— JUIMHA, M, TOPU THIPABIMYSCKOU
KPYITHOCTH YacCTHII,
MM/C:

18,7 15,8 15,4 18,2 17,7 18,2
24,2 13 12,4 16,3 15,6 16,3




— niyOuHa, M 0,58 0,55 0,67 0,65 0,67

— IIUpUHA, M 3 3 3 4.5 45

CKOpOCTL TCUCHHUA CTOYHBIX BOJ B IECKOJIOBKC IMMPU MaKCUMAJIbHOM (Vmax) U MUHUMAJIBHOM (Vmin) IIPUTOKE:
_ Amax[@min]
Umax [vmin] =T B, , M/c, (4)

T71€ Omax,Omin — MAKCHMaJIbHBIF HMAHUMAIBHBIN CEKyHIHBIH PAacX0 CTOYHBIX BOJ, me.

[TomyueHHBIE CKOPOCTH TOJKHBI HAXOAUTRCS B mpenenax 0,15 — 0,3 m/c.

IIpoOMmKUTENEHOCTh MPOTEKAHUSI CTOYHBIX BOJ B MECKOJOBKE T MPH MakCUMAalIbHOM MPUTOKE JOJDKHA OBITh HE
menee 30 c:
T = Lg/Viax, C. (5)

CyTouHbI#H 00bEM OCajIKa, HAKATUTHBAEMOTO B IECKOTIOBKAX W,,,,:
_ 3
Weym = NppQoc/1000, M°/cyr, (6)
1€ Qoc — YACIBHOE KOJUYECTBO TECKa, JI/(CYyT-uel), MpHHUMAaeTcs 1o Tadmuie 3.1;
Npp — IpUBEICHHOE HACETCHHE, Y.
Npp= 1000q,/a, gemn.
O0beM OyHKepa OJTHOTO OT/ENICHHS TecKoIoBku W:
_ 3
W=Weym Toc /N, M7, @)
rae T,. — MHTepBaJl BpeMEHH MEX]y BBITPY3KaMH 0CaJiKa U3 MECKOIOBKH, CYT, (He OoJiee IBYX CYTOK).

I'nybuna OyHKepa rmeckosoBkH Ng.
he=W/B? . (8)

BricoTa citog ocasika Ha JHE IIECKOJOBKH hOC:
Ky'Weyr
hoc = —y f
Bmn'Lg

rre K, — ko3 uImenT, yauThBaIOIIi HEPABHOMEPHOCTD PACIIPENICIICHNS OCaIKa 10 IUTOIA !, PaBHBIH 3.

M, (9)

[NonHas cTpouTeNbHAas BRICOTA ECKOIOBKH H )
Hemp = Hs + o + 0,5, M.(10)

6.2. IlpuMepHbIe BONPOCHI M 3alaHus / 3a1a4M ISl IPOMEKYTOYHOM aT-

TeCTAalluHu
IIpumepHBIE TEOpPEeTHYECKHE BONPOCHI K IK3aMEHY

OcHOBBI OpraHu3anuy NPOEKTUPOBAHUS

Bunbl u craauy npoeKTUPOBaAHUS

CocraB npoeKTOB

[Topsinok pa3paboOTKH MPOEKTHOMN TOKyMEHTalUN

PaiioHHBIE 1 reHepalibHbIe CXeMbl BOJJOCHA0KEHHSI U KaHAJIM3alluK pa3paboTKa, Coriaco-

BaHUE U YTBEPKICHHUE MPOECKTHON JOKYMEHTAIUH

[TyTu coBepiIeHCTBOBaHUS IPOEKTHBIX PabOT

CucreMbl BOJOOTBEACHUS U UX CXEMBbI

OCHOBBI IPOEKTUPOBAHUS BOAOOTBOJAINX CUCTEM

CxeMbl 1 CUCTEMBI KaHAIM3aIM1 HACEICHHbIX TYHKTOB

0. CxeMbl ¥ CUCTEMBI KaHAIM3ALUU IPOMBIIUIEHHBIX MPEAPUITUI

11. [IpoexTupoBaHue cucteM cOOpa MOBEPXHOCTHOIO CTOKA C CEIMTEOHBIX TEPPUTOPUIN U
IUIONIAI0K TPOMBIIIJIEHHBIX NTPEATIPUATHI

12. TIpoekTupoBaHUE CUCTEM OTBEICHHS TOBEPXHOCTHOTO CTOKA C CEMUTEOHBIX TEPPUTOPUI
¥ TUIOIIAJOK MPOMBILIUIEHHBIX IPEITPUITHI

13. IlpoekTHpOBaHNE CHCTEM W OYUCTKH MTOBEPXHOCTHOTO CTOKA C CETUTEOHBIX TEPPUTOPHIA
¥ TUIOIIAJOK MPOMBILIUIEHHBIX IPEITPUITHI

14. KananuzalnoHHbIE CETH U COOPYKEHUSI Ha HUX

15. TpeboBaHMsI K IPOESKTUPOBAHUIO OYHCTHBIX COOPYKEHUI

16. [TapameTpbl OYUCTHBIX COOPYKEHHIHA

agrwbdE
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17.

18.
19.
20.
21.
22.

23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49.

50.
51.

CoopyxeHus Uil peryJIMpoBaHus U OUUCTKU TOBEPXHOCTHOI'O CTOKA C TEPPUTOPUH
IIPOMBIIIJIEHHBIX PEATIPUATUI

OrnpeneneHne cocTaBa OUUCTHBIX COOPYKEHUM

TpeboBaHMs K CTPOUTETBHBIM PEIICHUSAM, KOHCTPYKIUSAM 3[aHUN U COOPYKEHUI
Br160p miomaaky Ass pacnoyioKeHUs OUUCTHBIX COOPYKEHUN

Pa3pabotka renmuiana ctTaHuMy U 00BEMHO IUIAHUPOBOYHBIE PELLICHUS

TpebGoBanus k cucTeMaM KaHaJIU3alud B 0COOBIX TPUPOIHBIX U KIMMATUYECKUX YCIOBHU-
X

OCHOBBI IPOEKTUPOBAHUS [UNIOTUH U3 TPYHTOBBIX MaTe€pUaIOB

OTnMuuTENbHBIE IPU3HAKY TUIIOB IUIOTUH U3 IPYHTOBBIX MaTEpPHUAJIOB

Bubl 1 XapakTeprucTrKa 3eMJISIHBIX HAChIIHBIX IUIOTUH

Bunbl u xapakTepucTiKa KaMEHHO-3EMJISIHBIX IUIOTUH

OCHOBBI IPOEKTUPOBAHUSI OCHOBAHUN THAPOTEXHUYECKUX COOPYKEHUN

Buasl rpyHTOB OCHOBAHMM THIPOTEXHUYECKUX COOPYKEHUU

TpebGoBaHus K MPOSKTUPOBAHUIO U TUIIOBBIE KOHCTPYKIIUU COOPYKEHHI:
Cmecurenu U ycpeAHUTEIN

Pewerkn

ITeckomoBKHM

OTtcToitHuKH

VY nanenue ocajaka U3 OTCTOMHUKOB.

[M'uponukIIoHbI

Lleatpudyru

Coopysxenus i TIyOOKON OYMCTKU CTOYHBIX BOJ]

KoHTakTHBIE OCBETIMTENHN

OUunbTphI

OO01mas XxapakTepuCTHKA COOPY>KEHUN OMOJIOTHYEeCKONH OYUCTKU CTOYHBIX BOJT
buonoruueckue GumbTphI

AdpOTEHKHU

[Ipoune coopysxeHus: OMOIOTUIECKONH OUUCTKU

VY aneHue u3 CTOYHBIX BOJI COETMHEHUH a30Ta

VY aneHue U3 CTOUHBIX BOJ coetuHeHu dochopa

Bunel coopyxeHuil pu3NKO-XUMHUYECKON U XMMHUUECKOH OYMCTKU CTOYHBIX BOJ
CoopyxeHus A1 HeWTpaau3aluy U peareHTHOI 00pabOoTKH CTOYHBIX BOJ
CoopyxeHus ais aacopOLMOHHON, HOHHOOOMEHHO! U 3JIEKTPOXUMHUYECKON OUUCTKU
CTOYHBIX BOJ{

YCcTaHOBKM U151 TEPMUYECKOM OYHMCTKH CTOYHBIX BOJI OT MUHEPAIBHBIX COJIEH U OT COJIEH
TSKEJIBIX METAJNIOB

Coopyxenus st 00pabOTKH 0CaTKOB CTOYHBIX BOJI

Ob6e33apakxBaHNe CTOUHBIX BOJ

CocraButens: K.B.UmeneBa, kaH/. TEXH. HayK, TOUEHT Ka(eapbl FT€0KOJIOTUH U reorpadun



