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Размещенное изображение


1. lleain ocBOEHUS TUCHMILJIMHBI.

K  OCHOBHBIM meJasiM OCBOCHHMS  JUCHUIUIMHBI  «DKOJIOrHYECKas
0€30MacHOCTh Ha MPOM3BOJACTBE» CIIEAyeT OTHECTH (OPMUPOBAHWE 3HAHUN O
COBPEMEHHBIX METO/Iax:

— NIpeIOTBpAICHHS 3arPA3HEHUS OKPYIKAIOIIEH CPEbL;

— OYMCTKHM Ta30BbIX BBIOPOCOB M CTOYHBIX BOJ Ha HPEINPUATHAX

HHEPreTUYECKON OTpaCu;
— 00e3BpeKUBaHUS U NIEPEPAOOTKU OTXO/I0B SHEPTONPEATPUSITHIA.

K ocHOBHBIM 3agayamM OCBOEHUSA JUCHUIUIMHBI  «OKOJOTHYECKas
0e30MacHOCTh Ha MTPOU3BOACTBEY CIIECTYET OTHECTH:

— 3HAaKOMCTBO C OCHOBHBIMH BBIOpOCAMHU U COPOCAMHU B OKPYIKAIOIIIYIO CPEILY
Ha TOC, I'DC u ADC;

— 3HAKOMCTBO C OCHOBHBIMHM TBEPJBIMU U PAJAMOAKTUBHBIMH OTXOJlaMHU B
okpyxarouryto cpeny Ha TOC, 'DC nu ADC;

— TIOJIyYE€HHE HaBBIKOB pacueTa almaparoB, MPUMEHSEMBIX IS 3al[UThI
OKPYXarOUIEH CPEIbL;

— Hay4YuTbh IPUHUMATh U 00OCHOBBIBATh KOHKPETHBIC TEXHUUECKHUE PELICHUS
IpyU  TMPOCKTUPOBAHWMU  alapaToB, MPUMEHSEMBIX I  3al[UTHI
OKPY’KaroIIEH CPEIbI.

2. Mecro nucuuniannbl B cTpykrype QOOII 0akanaBpuara.

HucruminHa «Kojiornueckasi 0€30MacHOCTh Ha MPOU3BOJICTBE» OTHOCUTCS
K 4uCTy NpodeCCHOHAIBHBIX YUEOHBIX AUCIUIUIMH BapUATUBHOM 4acTU 0a30BOTO
1MKJ1a 00pa3oBaTeIbHOM IporpaMMbl OakajiaBpuara.

«IKojorudeckas 0€301macCHOCTh Ha TIPOU3BOJICTBEY B3aMMOCBI3aHA JJOTHICCKU

U COACPKATEITLHO-METOUYCCKN CO CISAYIOMMMH JUCIUTUIMHAMYU U MPAKTHKAMU
OOII:

B 6az060ii vacmu 6azoeoeco yukia:

— Marematuka

—  Xumus

— be3omacHoCTh KU3HENEITEIbHOCTH

— OO01mmue BOMPOCHl YHEPTETUKH

B sapuamuenoii wacmu 6azo6020 yukia:

— IIpombinuieHHas 3KOI0TUS

— DHeprocOepekeHNne B TETNIODHEPTETUKE U TEIIIOTEXHUKE

3. IlepevyeHb NIIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO IMCHUILIHHE
(Moay.110), COOTHECEHHBbIE € INIAHMPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUA
00pa3oBaTe/IbHOI MPOrpaMMBbl.

B pesynbraTe OCBOEHHS AUCHUIUIMHBI (MOIyJsl) Yy oOydaromuxcs
bopMUPYIOTCS  CIAEAYIONIME KOMIIETCHIIMM U JOJDKHBI OBITh  JOCTUTHYTHI
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CIeAYIOIINE Pe3yiabTaThl O0y4YeHUs Kak 3Tan (OPMHUPOBAHHUS COOTBETCTBYIOIIUX
KOMIIETEHIIN N

Kox | B pe3yabrare ocBoeHUsI IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 10
KOMII o0pa3oBaTe/IbHOM JUCHUILINHE
e€TeH MPOrpaMmMbI
119707 00y4aoIIUICA 10/ IKEeH
00J1a1aTh
VK-8 | cnocobeH co3iaBaTh U 3HATh:
HNOAACPKUBATD e OCHOBHBIE HOPMAaTUBHbBIE U IIPABOBBIE JOKYMEHTHI
0e30MacHbIC YCIOBUS HCTOJIb3yEMBIE TIPH 3aIUTE OKPYKAIOIIEH Cpeibl
JKU3HEIEATSILHOCTH, B yMeTb:
TOM YHCJIC ITPpH e llcmonn30Barh HOpPMAaTUBHBIE u IIPaBOBLIC
BO3HHKHOBCHHH JIOKYMEHTBI IPHU TT0A00PE METOJIOB OUNUCTKH
YPE3BbIYAUHBIX CUTYyallUU | BjIajgeTh:
e Meromamu mobopa HEOOXOIUMOTO 000PYTOBAHHS
JUISL OYMCTKU BBIOPOCOB B atMocdepy, cOpocoB B
ruapochepy W g mepepabOTKH  TBEPIBIX H
PaIMOaKTUBHBIX OTXOJ0B

4. CTpyKTYypa M colep:KaHue JUCHUIIMHBI.

OO6mast Tpy10€MKOCTh JTUCHUIIIUHBI COCTaBISIET 4 3a4ETHBIX CAMHHUIIBI, T.C.
144 akamemuyeckux dYacoB (M3 HUX 72 4YacoB — CaMOCTOATENbHas paboTa
CTYJICHTOB).

Pazpenbl guciumuinabl «DKoJIOrHYecKas 0€30MacHOCTh Ha MPOU3BOJICTBEY
U3Yy4aloTCs Ha TPEThEM Kypce.

IlecToii cemecTp: jekiuu — 2 yac B Henenio (36 4acoB), MPaKTUYECKHUE U
CEMUHApCKue padoThl — 2 yaca B Heenmto (36 yacoB), hopma KOHTPOJIS — 3a4eT.

CtpyKTypa U cojiep>KaHUe AUCIUIUIMHBI « IKOJIOrM4ecKasi 0€30MacHOCTh Ha
MIPOU3BOJICTBE» IO CPOKAM M BHAAaM padoThl oTpaxeHsl B [Ipunoxenun 1.

Copepxanue pa3aesioB IMCHUIINHBI.

1. OcHOBHBIE 3arpPSI3HUTEIM U HOPMUPOBAHUSA COJIePKAHNE BPEeIHbIX BelIeCTB
B OKPYKaKOUIeH cpeabl

Dkonornueckas 0e3omacHOCThb. [Ipenensl IKONMOrHYecKol Oe30MmacHOCTH.
Pacuer ymepOa oxpyxatomeln cpene. OCHOBHBIE TOKa3aTed HOPMHUPOBAHUS
KauecTBa OKPY’KaIoIIel Cpellbl U BPEAHBIX BEIIECTB B BBIOpOCAX MPENIPUSTHI
DPHEPTreTUYECKON OTpaciau. XapaKTEPUCTHKH OCHOBHBIX HCTOYHUKOB BBIOPOCOB
3arpsI3HSIONIMX BEIIECTB.

2. MeToabl 04YHCTKA ra30BbIX BLIOPOCOB OT B3BEIICHHBIX YACTHIL

OCHOBHBIE XAapAaKTEPUCTUKHU B3BCIICHHBIX YaCTHUIl M MEXaHU3Mbl HUX
ocaxkaeHus. KoHCTpyKIMK anmnapaTtoB-MbUICYJIOBUTENEH, 001aCTH UX TPUMEHEHUS
U S(PQGEKTUBHOCTh yIaBIMBaHUS (MBLICOCAAUTENIbHBIE KaMephbl, IUKIIOHBI,
ANEKTPOPUIBTPEl M TKAHEBbIE (UIBTPHI, anmapaTbl MOKPOW OYMCTKH Ta30BBIX
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BBIOPOCOB).

3. MerToabl TepMHUYECKOM U TEPMOKATAJIUTHYCCKOM OYHUCTKH TIa30BbIX
BBIOPOCOB

OuU3NKO-XUMUYECKast CYIIHOCTh MIPOLIECCOB TEPMUYECKOI u
TEPMOKATATUTHYECCKOW  OYMCTKH  (00€3BpEKMBAHUSI) Ta30BBIX  BHIOPOCOB,
COJIEp KallliX BpeIHbIC OpraHudyeckue BemecTBa. OCHOBHBIE PEXKUMHBIE MAPAMETPhI
MIPOIIECCOB, oOecIeynBaroIne BBICOKYIO 3¢ (HEeKTUBHOCTH OYHCTKHU
(o6e3BpexkuBanusi). OCHOBHBIE TpeOOBaHUSI K Ta30BbIM BblOpocam. OO6mnactu
MIPUMEHEHUS METOOB.

4. MeToabl noaaBjieHUss 00pa30BaHUs OKCHAOB a30Ta. OYHUCTKA OTXOASIIIMX
ra3oB OT OKCH/I0B

OcHOBHBIE METOJIbI MOJIaBJICHUSI 00Pa30BaHUs TEPMUUECKUX U TOILJIUBHBIX
OKCUJIOB a30Ta. OnTUMaIbHbIE PEKUMHBIC MapaMeTpbl U (PaKTOPHI, BIUSIIONINE Ha
3 PEeKTUBHOCTh METOJIOB TMOJAABJICHUS OOpPa30BaHUM OKCHUAOB a30Ta. MeTomabl
OUYUCTKH OTXOMASIIUX Ta30B OT: OKCUIOB a30Ta, OKCUJIOB CEPhI, OKCUJIOB YTJIEPO/a,
CEepoBOIOPOIa (TEpMUUECKUE U TepMOKaTaTuTuieckue). OnTuManbHble PEKUMHBIE
napameTpbl U 3P(HEKTUBHOCTb METOJIOB OUUCTKH.

5. O00poTHBIE CHCTEMBbI BOTOCHAOKECHUS

Bongnoe xo03siicTBO, 00OpOTHBIE CHCTEMBI BOJOCHAOXKeHHs. banaHc
BOJIOTIOTPEOICHUS M BOJOOTBEICHUS TpOMITpeAnpUusiTiii. OCHOBHBIE KAU€CTBEHHBIC
MOKa3aTeNId BOJbl 0OOPOTHBIX CUCTEM BOJIOCHAOXKECHHUSI.

6. OuKnCcTKa CTOYHBIX BOJ OT B3BEeIICHHbBIX YaCTHI]
MexaHu3Mbl OUHCTKH CTOYHBIX BOJ METOJIaMH OTCTauBaHMs, (PUIBLTPOBAHUS
U ¢aorauun. KOHCTpYKTUBHBIE OCOOEHHOCTH anmapaToB U UX 3()(PEKTUBHOCTb.

7. PU3UKO-XUMHUYECKHE METO/Ibl OYUCTKH CTOYHBIX BOJ

DuU3NKO-XMMUYECKasi CYIIHOCTh MPOIECCOB KOAryysiliuMh, SKCTPAKIUU U
MOHOOOMEHHOro MeroAa ouyucTkM. OO0nactb npuMeHeHUs U SPEPEKTUBHOCTD
MeTo10B. CIocOObI pereHepaluy SKTpareHToOB 1 HOHOOOMEHHBIX CMOJI.

8. MemOpaHHbIe U a1COPOLMOHHBIE METOAA OYUCTKH CTOYHBIX BOJ

[TpunIunel paboThl MEMOpPAHHBIX U aICOPOIMOHHBIX YCTaHOBOK. O0iacTh
npuMeHeHus1 ¥ 3QPEKTUBHOCTh JTaHHBIX METOAOB. THUIIBI MEMOPaHHBIX MPOIIECCOB
U yCTaHOBOK. THMBI aCOPOCHTOB M yCTaHOBOK UX 3(P(PEKTUBHOCTH U CHOCOOBI
pereHepaiuu aacopOCHTOB.

9. XumMuueckue u 0MoJIornYecKmne METOAbI OYUCTKHU CTOYHBIX BOJ

CYHIHOCTB XUMHUYCCKUX MCTOAOB OYHCTKH CTOYHBIX BOJ. PeaFeHTBI,
HCIIOJB3YCMBIC IJIs1 OKHCIMUTCIBbHBIX H BOCCTAHOBUTCIBHBIX MCTOJOB OYHCTKH.
Hpel/IMy'HlCCTBa Hn HEAOCTAaTKM XHWMHUYCCKHX MCTOJOB OYHCTKHU, 00J1aCTh
IMPUMCHCHUA. MexaHu3Mbl OMOJIOTMYECKOr0 OKHCJICHUS BPCAHBIX BCIICCTB B
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CTOYHBIX BojAax. OOmacTe NpUMEHEHUA, S(PPEKTUBHOCTH M MPEUMYILECTBO
OMOIOTMYECKUX METOJ0B OYUCTKU BoA. Daktopsl Biustomme Ha 3PGEeKTUBHOCTD
paboThl OMOJOTHYECKUX OYUCTHBIX COOPYKEHUH.

10. Meroabl nepepadoTKH 0CaAKOB CTOYHBIX BOJ

Metoasl mpeaBapuTENbHONW 00pabOTKM OCAJKOB CTOYHBIX BOJ, HX
dusznyeckas CyIHOCTh M Ha3HAu€HHUE: CTaOWIM3alus, KOHIUIMOHUPOBAHUE,
o0e3BoxuBaHue. OCHOBHBIEC HAIIPABJICHUS NEpepabOTKU HEPTEITIaMOB.

11. OrneBoe 00e3BpeKMBAHNE MPOMBILVICHHBIX 0TX0/I0B

CymHOCT, METOJa OTrHEBOro 00e3BpekHuBaHUs OTX040B. OcobeHHOCcTH
00e3BpeKMBAaHUS OPraHUYECKUX BEIIECTB pPa3iIMYHbIX KiaccoB. dakTopsl,
OKa3plBalOIMe BIMAHHE Ha 3(pdexkTuBHOCTH Meroaa. OOnacTb NPUMEHEHUS.
TenoBbie ¥ TEXHOIOTUYECKUE CXEMBI YCTAHOBOK (C PET€HEPATUBHBIM U BHEIITHEM
TEIUIONCIIONB30BAHNM).  MarepuaibHble  OalaHChl  MPOIECCOB  OTHEBOIO
oOe3BpexuBaHus. OCHOBHBIE THIIBI alllapaToB MX MPEHMYIIECTBA, HEJOCTATKH H
00JaCTH IPUMEHEHHUS.

12. MeToabl 3alIUTHI OT HIyMa
[IlymoBoe BozaeiictBue TOC Ha okpyxkatomyw cpeny. OCHOBHBIE
XapaKTepUCTUKHU IrymMa. OCHOBHbBIE METO/IbI 3alUTHI OT IyMa. [ ymurenu uryma.

5. O0pa3oBaresibHbIE€ TEXHOJOTHH.

Metoauka npenoaaBaHusl TUCHUIUIMHBI «DKOJOTHYECKasi 0E€30MacHOCTh Ha
IIPOU3BOJCTBE» M peaau3alys KOMIETEHTHOCTHOIO IOJAXO0Ja B H3JIOKEHUU U
BOCIIPUSTUU MaTepuaia npeaycMaTpuBaeT UCIOJIb30BAHUE CIEIYIOIIMX aKTUBHBIX
Y MHTEPaKTUBHBIX ()OPM MPOBEIEHUS IPYNIIOBbIX, MHIUBUAYATbHBIX, &y IUTOPHBIX
3aHATHII B COYETAHUM C BHEAYAUTOPHOU paboOTON C 1Lenb0 OopMUpPOBaHUS U
pa3BUTHS NPO(EeCCHOHATBHBIX HABBIKOB 00YYaIOIIUXCA:

— TPOBEACHUE MYJIbTUMEIUNHBIX JICKIUN;

— BBINOJHEHUE PaCueTHO-TpaduyIecKuX padoT;

— 00CyXJIeHHE U 3amuTa pedeparoB 1Mo JUCHUILINHE,

— TIOATOTOBKA, MPEACTaBICHUE M OOCYXKIEHHE MPE3eHTAMK Ha CEMUHAPCKUX

3aHSTHUSX;
— TPOBEAECHHUE MAaCTEP-KIACCOB IKCIIEPTOB U CICHUAIKNCTOB IO METOJAM U
CpeaCcTBaM U3MEPEHUM U KOHTPOJIs Ha Tepputopun TOII,

VY nenbHbINA BeC 3aHIATHM, TPOBOJIMMBIX B MHTEPAKTUBHBIX (pOpMax, onpeaesieH
IJIABHOM 1I€JIbI0  00pa30BaTEIbHOW MPOrpamMMbl, OCOOEHHOCTbIO KOHTHMHIE€HTA
o0ydarommxcs U COAEPKAHUEM JHUCLHUIUIMHBI «DKOJIOrM4eckas 0€30MacHOCTh Ha
IIPOU3BOJCTBEY U B LIEJIOM I10 JUCUMIUIMHE COCTABISIET 50% ayTUTOPHBIX 3aHATHH.
3aHATHUS JTEKUMOHHOTO TUMA COCTAaBIAOT 66,7% OT 00beMa ayIUTOPHBIX 3aHATUH.



6. OnleHoYHbIE cpeICTBA /ISl TEKYLIEro KOHTPOJIsSI yCIieBaeMOCTH,
NPOMEKYTOYHOH ATTeCTALMH N0 HTOraM OCBOEHHS TUCHUILVINHBI U Y4eOHO-
MeTou4YecKoe odecreyeHue caMOCTOATEILHOM PadoThI CTY/IEHTOB.

B mpomecce oOydeHHs WCMONB3YIOTCS CIEAYIONTUE OIEHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM pabOThI CTYJIEHTOB, OLIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH ¥ TIPOMEXKYTOUHBIX aTTECTAITHI:

- JIUCKYCCHS B KOHIIC JICKITUH;

- BeinojiHeHue PI'P;

- KPYIJIBIA CTOJ;

- pedepar mo Teme: «IKOJOTMUECKas OE30MacCHOCTh Ha TMPOU3BOICTBEY
(MHAUBUTYATIBLHO IS KAXJ0TO 00yYaroIerocs);

- TOATOTOBKA W BBICTYIICHHE HAa CEMHHAPCKOM 3aHSATHUHU C MPE3CHTAIMCH U
o0CyXJIleHHEeM Ha TeMy «JKOJoTMuecKas O€30MacHOCTh Ha MPOU3BOJICTBEY
(MHAUMBUTYATILHO JJIS KAX0TO 00y4aromerocs);

OuneHOYHBIE CpeNCcTBa TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIIKOYAIOT
KOHTPOJIbHBIE BOIMPOCHI M 3aJaHusl, JJIE KOHTPOJIS OCBOCHHS OOYYaIOIIMMUCS
pa3zenoB AUCHUIUIMHBI, 3allUTa peeparoB, NOKIAAbl C MPE3CHTALUSIMH, cAada
PI'P, xpyruiblii CTOJI M IUCKYCCHS HA JIEKLIUH.

OOpasipl  TECTOBBIX 3aJaHUil, KOHTPOJIbHBIX BOIPOCOB M 3aJaHUM IS
MPOBENCHUSI TEKYIIEro KOHTPOJISI, AK3aMEHAIMOHHBIX OWJIETOB, NPUBEICHBI B
MPUIIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB JIS MPOBeIeHUS MPOMEKYTOYHOM ATTeCTANNH
00y4aIuxXcs no JUCHUUIINHE (MOXYJIIO).

6.1.1. IlepeyeHp KOMIIETEHIMI ¢ YKa3aHMEM ITANOB UX (POPMUPOBAHUA B
npouecce 0CBOCHHs1 00pa3oBaTeJbLHOMH NPOrPaMMblI.

B pesynbrare ocBOeHMS TUCHUILUIMHBL (MOAYJIsI) DOPMUPYIOTCS CIEAYIONINE
KOMITCTCHITUH

Kon B pesyabTare ocBoeHus1 00pa30BaTEJbLHOM IPOrPaMMbl 00y4aroHiics
KOMIeTeHIHH J0JIZKEeH 00J1a1aTh
VK-8 CHOCOOEH co3aBaTh U MOJEPKUBATh OE30MACHbIE YCIOBUS
KHU3HEEATEIbHOCTH, B TOM YHCIIE€ IPU BO3SHUKHOBEHUH YPE3BBIYAHBIX
CUTYalNi

B mporuiecce ocBoeHust 00pa3oBaTeabHON IpOrpaMMBbl JaHHbIE KOMIIETEHLINH,
B TOM YHUCJI€ HMX OTAEJIbHbIE KOMIIOHEHTbI, (POPMUPYIOTCS MOATAHO B XOJ€
OCBOCHHMSI OOYYAIOIIMMUCS JUCHUIUIMH (MOJYJiel), IPAKTUK B COOTBETCTBUH C
y4eOHBIM TUIAHOM M KaJIeHJIapHBIM TpapuKOM y4eOHOTO IMpoIiecca.



6.1.2. Onucanue nokasareJieil 1 KpUTEpHeB OLCHNBAHUSA KOMIIETEHIIUIA,
(popMupyeMBIX 110 HTOraM OCBOCHHMS JUCHMILINHBI (MOAYJIs1), ONIMCAHHE LKA

Ilokazarenem oOneHUBaHUS

OIlCHUBAHUA.

KOMHeTeHHI/Iﬁ Ha Pa3jiIM4HbIX

oramax HX

(dhopMHUpOBaHUS SBISCTCS JOCTKEHHUE OOYUYAIOIIUMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB
00y4eHHUs Mo JTUCHUILUIUHE (MOYJIIO).

YK-8 — cnocobeH Cco3aaBaThb U MMOAACPKHNBATH Oe30macHbIe YCIIOBUS KUSHEACATCIBHOCTHU, B TOM
YHXCJIC TP BOSHUKHOBCHUU ‘-IpG3BLI'—IﬁfIHBIX CI/ITyaLII/Iﬁ

IMokazarean Kpurtepun oueHuBanus
2 3 4 5
3HATh: OO0yuarormuiics OObyyarommuiics OO6yyaromuiics Obyuarommuiics
OCHOBHEIE JEMOHCTPHPYET | AEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
HOPMATHUBHBIE U | TIOJHOE HETOITHOE YaCTHYHOE MTOJTHOE
IIPaBOBHIE OTCYTCTBHE WIH | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
AOKYMCHTBI HEIOCTATOYHOE CIIEIYIOIIUX CIIEIYIOLIUX CIIEIYIOLIUX
HCNOJIB3yCMBIC COOTBETCTBHE 3HAHUIA: 3HAHUIA: 3HaHui: OCHOBHBIX
TIpH 3allute CIIETYIOIIUX OCHOBHBIX OCHOBHBIX HOPMATHBHBIX H
OKpY»KaroIcn 3HAHUU: HOPMAaTUBHBIX H HOPMAaTUBHBIX H MTPaBOBBIX
Cpe/ibI OCHOBHBIX MIPaBOBBIX MIPaBOBBIX JIOKyMEHTOB
HOPMATUBHBIX U | JIOKyMEHTOB JOKYMEHTOB HCTIONIb3yeMBbIEX
MIPaBOBBIX HCTIONIE3YEMBIEX HCTIONTE3YEMBIEX TIPH 3aIUTe
JOKYMEHTOB MIPH 3aIIUTe IpH 3aIUTe OKpYyKaroIen
HCIIOJIB3YEMBIEX | OKPY’KAIOIIEH OKpY Karolen cpenbl, cBOOOTHO
TIPH 3aIUTE CpPEIbL. CpeIbl, HO OTIepUpyeT
OKpY Karolen Homyckarorcs JIOILY CKarOTCsI nproOpe-TeHHBIMU
CpeIIBL. 3HAYUTEIbHBIC HE3HAYNTEIbHbIC 3HAHUSIMHU.
OIHOKH, OIHOKH,
MIPOSIBIISIETCSI HETOYHOCTH,
HEJ0CTaTOYHOCTh 3aTpyIHEHUS TIPU
3HaHWMH, 10 PAAY AHATUTUYECKUX
MOKa3aTeeH, orieparusix.
oOyJaroruiics
WCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyAHEHHS IPU
OTIepUPOBAHUH
3HAHUSAMU TPU UX
IepeHoce Ha HOBbIE
CUTYaIUH.
yMeTh: OO0yJarommiics OO0yuarommiics OO0yuarommiAcs OOyuaromuics
HCIIOJIB30BaTh HE yMeeT HJIH B JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
HOPMAaTHBHBIE U | HEJOCTAaTOYHOU HETIOJHOE YaCTUYHOE MOJTHOE
IIPaBOBLIE CTEIIEHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
JOKYMEHTBI IIPU | moa0Ouparh CIIEAYIOIIUX CIIEAYIOIIUX CIIEAYIOIIHAX
noxbope METO/Ibl OYUCTKU | YMEHHUIL: YMEHHI: YMEHHI:
oAOUPaTh METOIBI | TIOOUPATH MOI0MPATh METOIbI




METOJIOB OYHCTKH. METOJIbl OYUCTKH. | OYUCTKH.
OYUCTKH HomyckaroTcst Ymenus ocsoenbl, | CBOOOIHO

3HAYUTEIbHBIC HO JIOITyCKaloTCs orepupyer

omuoKH, He3HAYUTEIIbHbIC nproOpeTeHHBIMU

MIPOSIBIISICTCS omnoKHy, YMEHUSIMH,

HEIOCTaTOYHOCTh HETOYHOCTH, NPUMEHSET UX B

YMEHHUH, 10 psay 3aTPyAHEHUsS IPU | CUTYaIHsIX

MTOKa3aTeneH, AHAJIINTUYECKHUX MOBBIIICHHON

o0y4aromuiics orepanusix, CIIOYKHOCTH.

HCTBITHIBAET nepeHoce yMeHui

3HAYUTEIIbHBIC Ha HOBEIE,

3aTpyAHEHHS IPpU HECTaHAAPTHHIC

OTICPUPOBAHHUI CHUTYaIHH.

YMEHHSIMH ITPU UX

nepeHoce Ha HOBbIC

CHUTYaIHH.
BJIAJIETh: OO0yyarommuics OOyuarommuiics OO0yuaromuiics OO0yuarornuiics B
METOJaMU HE BIaJIeeT WIN BJIaJICET METOIaMH | YaCTHYHO BIIAJICET | MOJHOM OOBbeMe
noa6opa B HEJIOCTATOYHOH | moxbopa METOJIaMH BJIaIeeT METOJaMU
HEO0OXOUMOTO CTCTICHH BJIaJICET | HEOOXOIUMOTO nonoopa noxdopa
06Opy/I0BaHUS MeTOoaMHI o0opymoBaHU ISl | HEOOXOIUMOTO HE00XOIMMOTO
JUI OUUCTKH nmoxoopa OUYHCTKH BBIOPOCOB | O0OPYIOBaHUS I | OOOPYIOBAHUS IS

6 HEOOXOJUMOTO B aTMocdepy, OYHMCTKH BBIOPOCOB | OUYMCTKH BHIOPOCOB
BRIOPOCOB B obopymoBaHUS cOpocoB B B atmocdepy, B atmocdepy,
aTMochepy, JUTSL OUUCTKH ruapochepy u i | cOpocoB B cOpOCOB B
cOpocos B BEIOPOCOB B repepaboTKu ruapochepy u anst | ruapochepy u s
ruzapocdepy u armocdepy, TBEPIBIX U nepepaboTKH nepepaboTKH
1A cOpocoB B pannoaKTUBHBIX TBEPABIX U TBEPABIX U
nepepaboTku runpocdepy u OTXOJI0B paaroaKTHBHBIX PannoaKTUBHBIX
TBEPABIX U JUTSI IepepabOTKU | B HEIIOJIHOM OTXOJ 0B, HABBIKH 0TXO0JI0B, CBOOOIHO
PaIMOaKTUBHBIX | TBEPABIX U o0Beme, OCBOEHBI, HO TIPUMEHSIET
OTXOJIOB PaJMOAaKTUBHBIX | JOIYCKAIOTCS JIOITYCKAtOTCSI HOJTyYeHHBIE
O0TXOA0B 3HAYUTCIIbHBIC HE3HAYUTCIbHBIC HaBbIKU B

OIIIMOKHU, OIIIMOKHU, CUTYaIUsIX

MPOABJIACTCA HECTOYHOCTH, TOBBIIIIEHHOM

HEJOCTAaTOYHOCTDH 3aTpyAHCHUS IpHU CJIOKHOCTH.

BIIJICHUS aQHAINTHYECKUX

HABBIKAMMU II0 PNy | Omepanusix,

MOKa3aTeNen, MepeHoce YMEHUM

OOyuaromuiics Ha HOBEIE,

HUCIIBITBIBACT HECTaHAapPTHBIC

3HAYUTEIbHBIE CHUTYaIHH.

3aTpyIHEHUS TIPU
NIPUMEHEHNH
HABBIKOB B HOBBIX
CUTYyalUsIX.




IlIxanel oOlLEHMBaAHUS PE3YyJIbTATOB HpOMG)KYTO‘IHOﬁ arreCrallimy " HX
OIINCaHUucC:
(I)opMa l'[pOMe)KyTO‘IHOﬁ aTrTreCTalmm: 3a4eT

HIkaJuaa
OLICHUBAaHUS

Onucanue

BrimosHeHs! Bce BUIbI y4eOHOH pabOThI, IPEAYCMOTPEHHBIEC YUeOHBIM IJIAHOM.
CTy#aeHT JEeMOHCTpPUpPYET COOTBETCTBHE 3HAHWUN, YMEHHH, HaBBIKOB
NPUBEJCHHBIM B TaONHMIIaX IMOKa3aTeJei, Oonepupyer NpHOOPETCHHBIMH
3auTeHo 3HAHUSAMH, YMEHUSAMH, HABBIKAMU, IPUMEHSET UX B CUTYALHAX IOBBILICHHON
cinoxknoctu. [Ipu 3TOM MOryT OBITH JOMYIIEHH HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYJHEHUS IIPU aHAJIMTUYECKUX OINEPalUsiX, IIEPEHOCE 3HAaHUI
Y YMEHUH Ha HOBBIE, HECTAHJAPTHBIC CUTYALUH.

He Bbmonnen oauH uiam Gosiee BUOB ydeOHOW paboTHI, MPEIyCMOTPEHHBIX
yueOHbIM Mm1aHoM. CTYJJeHT JEMOHCTPUPYET HENOJIHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HABBIKOB IPHUBEJCHHBIM B TaONHUIAX MMOKa3aTeJel, IOIyCKaroTCs
3HAYUTEJIbHBIEC OMIMOKH, MPOSBISIETCS OTCYTCTBHUE 3HAHUM, YMEHUH, HABBIKOB
1O psiy TOKa3aTesed, CTYJCHT UCIBITHIBACT 3HAYUTEIBHBIC 3aTPY/THEHHUS TIPH
OIIEPUPOBAHUY 3HAHUSIMU M YMEHHSMHU IIPH MX TIEPEHOCE HAa HOBBIC CUTYAIINH.

He 3aureno

[TpomexxyTouHas aTTecTalus o0ydaronuxcs B popMe 3a4€Ta MpOBOIUTCS 110
pe3yJibTaTaM BBINIOJIHEHUSI BCEX BHUIOB Y4e€OHOW padOThI, MPETyCMOTPEHHBIX
y4EOHBIM IIJIAaHOM MO JaHHOM JUCHUIUIMHE (MOAYJIIO), IPU 3TOM YUYUTHIBAIOTCS
pe3yJbTaThl TEKYILIETO KOHTPOJS YCIEBAEMOCTH B TeueHHE cemectpa. OleHka
CTEMEHU JOCTUKEHUS OO0YYaIOUIMMHUCS TUIAHUPYEMBIX pe3yJIbTaTOB OOy4YEHHUS IO
JUCHUIUIMHE (MOJIYJII0) TPOBOAMUTCS TMpenojaBaresieM, BEAYIIUM 3aHSTUS TI0
JTUCIUTIINHE (MOJIYJII0) METOZIOM DKCIIEPTHOM o1leHKH. [1o uToram npomMexxyTouHon
aTTeCTAIMH 10 JUCIMIUIUNHE (MOJIYJIIO) BHICTABIIACTCS OIICHKA «3aYTCHO» I «HE
3a4TEHOY.

K mpomMexytouHoi arrecrauiMd  JOMYCKAKOTCS  TOJBKO  CTYAECHTHI,
BBITIOJTHUBIIINE BCE BHJBI Y4eOHOM pabOThl, NPEAYCMOTPECHHBIC pabouei
nporpaMMoi Mo aucuuIuinHe «OpraHuzaius MEpPONPUSATHN MO 3KOJIOTHYECKOU
0e30macHOCTH» (MPOMEXKYTOUHBIA KOHTPOJIb, BBHIMOJHUIN pacueTHO-Tpaduceckue
paboOThI, BHICTYIIUJIU C JOKJIAOM U Ha KPYTJIOM CTOJIE, 3alUTUI pedepar u T.1.)

DoH/bI OLIEHOYHBIX CPEICTB MPeACTABJICHbI B MPWIOKEHUH 2 K padoydeil
nporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 00ecneueHre JUCHUIINHBI.
a) OCHOBHAas JiUTeparypa:
1. KynunoB A.A., 3uranmuna C.K. SHeprocoepekeHre B TeIIOOHEPTETHKE
U TEIUIOTEXHOJIorusaX. — M.: Mamnoctpoenue, 2011. — 374 C..sk!
2. lyoposckas O.I'., [Ipuiimak JI.B., Aaapynsk 1.B. Pecypcocbeperarorue
TEXHOJIOTUA OOE3BPEKMBAHMS W YTHIM3AIMU OTXOJOB TMPEINPHUSTHI


http://www.knigafund.ru/authors/39951
http://www.knigafund.ru/authors/39952
http://www.knigafund.ru/authors/39953

TeIJI03HepreTuueckoro komiiekca KpacHosipckoro kpasi: MoHorpadusi.
Cubupckuii penepanpupiii yausepeuteT 2014 1. — 164 c.

3. Korenbubie yctanoBku. T. IV-18 / FO.A. Pyaneirun, E.D. T'unpae, A.B.
CynakoB u gp.; nmox pen. HO.C. BacunbeBa, I'.Il. IlopmnHeBa. — M.:
Mammnoctpoenue, 2009. — 400 c.

4. OcrpetikoBckuii B.A., [1IBsipseB HO.B.be3omacHOCT aTOMHBIX CTaHIIUM.
M.: ®DU3MAIJUINT, 2008. — 352 c.

5. luanukoB IL.A., Ho3gpenko I'.B. KoMIIeKCHBIA 3KCEPreTUUECKUI
aHanu3 »Heproo0sokoB TOC ¢ HOBBIMU TEXHOJOTHUSIMH: MOHOTpadus
HI'TY 2009 r. — 190 c.

0) 1OMOJIHUTEILHAS JIUTepaTypa:

1. TexHomOrMUECKNE CUCTEMBI POU3BOACTBA IETAIEN HAYKOEMKON TEXHUKHU:
VYyebHoe nocobue 115t By30B M.: Mammnoctpoenue, 2006. — 559 c.

2. Jlapuukun B.B., Hemymenko /I. A. Dkonorus 3HepreTH4ecKux 0ObEKTOB.
[Ipaktukym: yueonoe nocodue. HI'TY 2011 r. — 136 c.

3. IlyuxoB JIL.A., BopooseB b.M., BacioukoB 10.®. VYriesnepreruueckue
KOMILJIEKCHl ~ Oyaymero  MOCKOBCKMI  TOCYJIapCTBEHHBI  TOPHBIN
yHuepcuteT 2007 r. — 245 c.

4. Anamos E.O., parynos O.I.,, Opnos B.B.,, A6Garsa JLIL
MamnHoctpoenue siaepHoit Texuuku. Tom IV-25. B nByx knurax. Kaura
1. M.: MammHocTpoenue, 2005. — 960 c.

5. Jenn I'.®. Cxxuranue yrojabHOW MBUIA B TOMKAaX MapOBBIX KOTJIOB: TOKIa]
B 3acemannu Il (Mexanmdeckoro) otraena MmmepaTopcKoro pyccKoro
TexHudyeckoro ooOmectBa 21 ¢espans 1896 r. Tun. Mmmnepar. akan.
Hayk 1896 1. — 54 c.

6. Moposzosa O.I'., [Ien P.3., @omenko FO.I1. [IpuHmmner ontumuzanuu
KayecTBa BOJAbI BojoeMa-oxjamurtens bepesoBckont [POC-1  mns
TEXHOJIOTUYECKHX 1elell M akBakyJdbTypbl. Cubupckuii (enepanbHbIN
yHusepeuteT 2011 r. — 185 c.

7. Mapxouxuii A.JI. OcHOBBI pangvallMOHHON OE€30MaCHOCTH HACEJICHUS:
yueOHoe nocobue Brimniimas mkona 2011 r. — 224 c.

B) MporpaMMHoe odecriedeHue H HHTEePHeT-pPecypcehl:
[Iporpammuoe ob6ecnieuenne Windows.

1. bubnuoteka TEIJIOPHEPTETHKA
(http://teplolib.ucoz.ru/load/vodopodgotovka/15)
2. T'azera «JHepreTuka 151 MIPOMBIIIJIEHHOCTh Poccun»

(http://www.eprussia.ru/ept/)
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https://e.lanbook.com/reader/book/49086/#authors
https://e.lanbook.com/reader/book/49086/#book_name
http://www.knigafund.ru/authors/41048
http://www.knigafund.ru/authors/41830
https://e.lanbook.com/reader/book/724/#book_name
https://e.lanbook.com/reader/book/724/#book_name
http://www.knigafund.ru/authors/40593
http://www.knigafund.ru/authors/41593
http://www.knigafund.ru/authors/34159
http://www.knigafund.ru/authors/34720
http://www.knigafund.ru/authors/35248
https://e.lanbook.com/reader/book/794/#authors
https://e.lanbook.com/reader/book/794/#book_name
https://e.lanbook.com/reader/book/794/#book_name
http://www.knigafund.ru/authors/22976
http://www.knigafund.ru/authors/40092
http://www.knigafund.ru/authors/40093
http://www.knigafund.ru/authors/40094
http://www.knigafund.ru/authors/37208
http://www.eprussia.ru/epr/

W

. https://m.cyberleninka.ru

4. MexyHapOJHbI Hay4yHBIM >KypHan ‘“AJbTepHaTHBHAs 3YHEPreTuKa U

skojorus.” (http://www.isjaee.com/jour/issue/archive)

5. Xypuan “Bogoounctka. Bomomonroroska. BomocHabGxkenue.” (vvv.id-

orion.ru)

6. XKypnan

“DneprocoepexeHue u

(https://enivpress.jimdo.com)

7. Kypnan “Temnosnepretuka.” (http://www.tepen.ru)

BOJONOATOTOBKA.”

8. Kypnan “Bomoounctka.” (panor.ru/maqazines/vodoochistka.html)

8. MarepuajibHO-TEXHHYECKOE O0ecnedeHne N CIUTIIUHbI.

— MynpTumenuiinpie ayautopun AB 2415, ocHalieHHas OprTEXHHUKOM

MyJIbTUMEINA cpeacTtBamu (mpoekrop, IIK u ap.)

- PaBI[aTO‘-IHHﬁ MaTcpuall Il IIpOBCACHHUA PACUCTOB 110 3aIIaHHOﬁ MCTOJHUKC

Ha IIPAKTHYCCKUX 3aHATHUAX

u

9. Meroan4yeckne peKOMEHIAUNH [IJISI CAMOCTOSATEIbHOI PadoThI CTYICHTOB

Paznen
" dopma TeKy1ero
JUCLUIT- Bun camocrosiTensHo# paboThI
KOHTPOJIS
JIMHBI (TEMa)
CemecTp 6
[Ipencrasnenue u
Tewmbl 2-12 Pedepar pea
3ammuTa pedepara
Juckyccus Ha
CamocmosmenvHoe uzyuenue.
JIEKIIUH, IPOBEPKa
Tema 1 XapakTepuCTUKN OCHOBHBIX HCTOYHUKOB
YPOBHSI TOTOBHOCTHU
BBIOPOCOB 3arpsI3HAIOLIUX BELIECTB.
CTYJEHTa
Juckyccus Ha
Camocmosmenvhoe uzyueHue.
JIEKIIUH, IPOBEpKa
Tema 2 OcCHOBHBIE XapaKTEPUCTUKHU B3BEIICHHBIX YaCTHI]
YPOBHSI TOTOBHOCTHU
1 MEXaHU3MBbI UX OCAXKICHUSI.
CTYJEHTa
Juckyccus Ha
Tema 3 CamocmosmenvHoe uzyuenue. JIEKIIUH, IPOBEPKa
OcHoOBHBIE TpeOOBaHMS K Ta30BBIM BEIOpOCAM. YPOBHSI TOTOBHOCTHU
CTYJEHTa
CamocmosmenvHoe uzyuenue.
Juckyccus Ha
MeTobl OUNCTKH OTXOAAIIUX Ia30B OT: OKCUIOB
JIEKIIMH, IPOBEPKa
Tema 4 a30Ta, OKCUJI0OB CEPHI, OKCUOB YIJIEpOAa,
YPOBHSI TOTOBHOCTHU
CEpoBOIOpOAA (TEPMUUECKUE U CTyIeHTa
TEPMOKATAJIUTHUECKHE). Y
Juckyccus Ha
CamocmosmenvHoe uzyuenue.
JIEKIIUH, IPOBEPKa
Tema 5 OcHOBHEBIE KaueCTBEHHBIE TTOKA3aTEIN BOIbI
YPOBHSI TOTOBHOCTHU
00OpOTHBIX CUCTEM BOIOCHA0KEHHUSI.
CTYJEHTa
CamocmosmenvHoe uzyuenue. HCKYCCHS Ha
Tema 6 Y Huciy

KoHCcTpyKTHBHBIE 0COOCHHOCTH anmapaToB U UX

JIEKIIMH, IPOBEPKA
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https://m.cyberleninka.ru/
http://www.isjaee.com/jour/issue/
https://enivpress.jimdo.com/
http://www.tepen.ru/

3¢ (HEeKTUBHOCTD.

YPOBHSI TOTOBHOCTH
CTYJICHTa

Camocmosimenvhoe usyderue.

Juckyccus Ha
JIEKLMH, IPOBEPKaA

Tema 7 CriocoObl perenepaluy SKTpareHTOB
MOHOOOMEHHBIX CMOJT YPOBIUA FOTOBHOCTH
’ CTyJ€HTa
Jluckyccus Ha
Tena 8 CamocmosmenvHoe uzyuenue. JICKIIUH, IPOBEPKa
Tunsl MeMOpaHHBIX TPOIIECCOB U YCTAHOBOK. YPOBHSI TOTOBHOCTH
CTYJEHTa
HCKYCCHS Ha
Camocmosmenvroe uzyuenue. Huciy
JICKIIMH, IPOBEPKa
Tema 9 [IpeumyiecTBa 1 HETOCTATKH XUMUYECKHUX
METO 6 YPOBHS TOTOBHOCTHU
JIOB OYUCTKH, 00JIACTh PUMEHEHHUS.
CTYJICHTa
HCKYCCHS Ha
CamocmosmenvHoe uzyuenue. Huciy
JIEKIIMH, IPOBEPKa
Tema 10 OcHoBHbIE HaNpaBJICHUs epepadbOTKU
HedTenLIaMOB YPOBHS TOTOBHOCTHU
) CTYJICHTa
HCKYCCHS Ha
CamocmosmenvHoe uzyuenue. Jucky
JIEKIINH, IPOBEPKa
Tema 11 OcobeHHoCTH 00e3BpEeKNBAHHS OPTAHUIECKUX
Be YPOBHS TOTOBHOCTHU
IIIECTB PA3TUYHBIX KJIACCOB.
CTYJICHTa
HCKYyCCHUSI Ha
CamocmosmenvHoe uzyuenue. neﬂuﬂnyn oBEDKa
Tema 12 [lIymoBoe BoznetictBre TOC Ha OKpyKarOIIyIO » TPOBEP
. 0 YPOBHS TOTOBHOCTH
peny. OCHOBHBIE XapaKTEPUCTUKU [ITyMa.
CTYJEHTa
Ouenka ymeHui
. apryMeHTHUPOBATh
Tema 1-12 Kpyrusiit cron pry p
COOCTBEHHYIO TOUKY
3pEHHUs
Onenka ymMeHui
. apryMeHTUPOBaTh
Tema 1-12 JlokiiaioB ¢ npeseHTanuen pry P
COOCTBEHHYIO TOUKY
3pEeHUs
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10. MeToauveckue peKOMEHAANNH VISl MIPenoaaBaTesist

Bunnl Dopmbl
Tema
AT y‘le6HbIz( CpencTBa 00yueHus Mertonbl 00yueHus TEKyLIETo
3aHATUN KOHTPOJISI
HNudopmanuonnas
UrteHue JIeKINH C nexuust. ConepxaHue
MCII0JIb30BaHUEM HEIOCPENCTBEHHO
JEMOHCTPALMOHHBIX | II€pEeaaeTCcs YcTHBIN onpoc
MaTEepUaoB U IIpernoaaBareiieM B
Tema 1 | Jlekuun MPE3EHTALUHH. FOTOBOM BHJIE YEPE3
MOHOJIOT.
OueHka yMeHUM
ITpoBenenue CBoboHbIT 00MeH apryMeHTHpOBAaTh
JUCKYCCHH. MHEHUAMU COOCTBEHHYIO
TOUKY 3pEHUS
Ilemarornueckui Paznenenune
Ka3, MoK T
[IpakTnueckoe Ir)lai:c La;];J'Ie(I)-II/Ia:’ ;ayrII[(E):H;I ecﬁﬁfl ;Pg’ o Brmosmerne
Tema 1 P pea APy PI'P, ycTHbIM
3aHATHE ITOPUTMA PEMICHUA | BAPUAHTAM. onpoc
3aJa4, BBIIOJAHEHUS | MexrpymnmnoBoi
METOJIUK U JP. JIAJIOT.
HNudopmanronnas
Urenue JIeKIUH C nexkuus. Conepxanue
HCII0JIb30BaHNEM HEIIOCPEICTBEHHO
JIEMOHCTPALMOHHBIX | II€penaeTcs YcTHBIN onpoc
MaTepUasoB U IpernoaaBareiieM B
Tema 2 | Jlexkuun MPE3EHTALUHH. FOTOBOM BHJIE€ YEPE3
MOHOJIOT.
Onenka ymMeHui
IIpoBencHue CBo0oHBI 00MeH apryMeHTHpOBAaTh
JTUCKYCCHH. MHEHUSMU COOCTBEHHYIO
TOYKY 3pEHUS
Ilenarornyecknii Pasnenenue
pacckas, Iokas, CTYJEHYECKO! I'PYyMIIbI BhIOIHEHIC
Tema 2 | IlpakTuueckoe | npeabsiBICHNE Ha [OArPYMIILI 110 PT'P, ycTHbiii
3aHATHE IrOpUTMa PEUICHMs | BapraHTaM. ’
3a/1a4, BBINOJHEHUA | MexrpynnoBoit onpoc
METOJIUK U JP. JUAJIor.
WNndopmannonnas
UYreHue JIeKI1H C nekuus. Conepxanue
HCII0JIb30BaHNEM HEIOCPEICTBEHHO
JIEMOHCTPALMOHHBIX | IepenaeTcs YcTHBII onpoc
MaTepuaioB U IIpenojaBaTesieM B
Tema 3 | Jlekuuu MpE3EHTALUHH. TOTOBOM BHJIE Y€pE3
MOHOJIOT.
Ouenka yMeHUH
IIpoBencHue CBo0oHBI 00MeH apryMeHTHpOBaTh
JTUCKYCCHH. MHEHUSMU COOCTBEHHYIO

TOUYKY 3pEHUs
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YreHue JIEKIHUHU C

WNndopmannonnas
nekiua. CoaepxaHue

UCIIOJIb30BaHUEM HENOCPEACTBEHHO
JIEMOHCTPALIMOHHBIX | IepeaaeTcs VYceTHbII onpoc
MaTepHuajioB U IpenojaBaTesieM B
Tema 4 | Jlekuuu IIPE3CHTALUNHU. TOTOBOM BH/IE YEPE3
MOHOJIOT.
OueHka yMeHU
ITpoBenenue CBoboHbIT 00MeH apryMeHTHpOBAaTh
JIUCKYCCHH. MHEHUSMHU COOCTBEHHYIO
TOYKY 3pEHUs
Ilenarornueckuit Pa3znenenue
pacckas, IoKas, CTYJI€HYECKOU I'PYIIIbI
[IpakTnueckoe | mpenbsBICHHUE Ha MOATPYTIIIHI 110 .
Tema 4 P pea Py YcrHblii onpoc
3aHSATHE aIropuTMa PeIlleHUs | BapuaHTaM.
3a/1a4, BBINOJHEHUd | MexrpynnoBoit
METOJIMK U JP. JTAJIOT.
HNudopmanronnas
UrteHwue JIEeKINH C nexkuus. Conepxanue
HCII0JIb30BaHUEM HEIOCPEICTBEHHO
JIEMOHCTPALMOHHBIX | II€penaeTcs YcTHBIN onpoc
MaTepHuayoB U IIPENo/IaBaTesieM B
Tema 5 | Jlekuuu MPE3CHTALNHH. TOTOBOM BHJIE YEPE3
MOHOJIOT.
OueHka yMeHUI
IIpoBeneHue CBoboaHBIT 00MeH apryMEHTHUPOBATh
JIUCKYCCHH. MHEHUSMHU COOCTBEHHYIO
TOYKY 3pEHUS
HNudopmanronnas
UreHue nekuuu ¢
nexuus. Coxepxanue
HCIIOJIb30BaHUEM
HETIOCPEICTBEHHO
JIEMOHCTPAIIMOHHBIX .
repeaaeTcs YcTHBIN onpoc
MaTepHualoB U
MPErno/IaBaTesieM B
MIPE3CHTAIIUHH.
Tema 6 | Jlexmun TOTOBOM BHJIE Yepe3
MOHOJIOT.
Onenka ymeHui
ITpoBenenue CB0OOIHBI 0OMEH apryMEHTUPOBaTh
JIUCKYCCHH. MHEHHSIMU COOCTBEHHYIO
TOYKY 3pEHUs
Ilenarornyecknii Pasnenenue
pacckas, IoKas, CTYJIEHUECKOU IPYIIIIbI
[IpakTueckoe | mpenbsBICHNE Ha MOATPYMIIBI 110 .
Tema 6 P pea APy YcTHbI# onpoc.
3aHATHE QIrOpUTMa PELICHUs | BapuaHTaM.
3a/1a4, BBIMOJHEHNA | MexrpynnoBoi
METOJMK U JP. JMAJIOT.
HNudpopmannonnas
YUrteHue JeKIuu ¢ (bopman
nexuus. ConepxaHue
HCIOJIb30BaHUEM
HENOCPEACTBEHHO
JIEMOHCTPAIIMOHHBIX .
Tema 7 | Jlekuuun nepenaeTcs VYcTHbIii onpoc
MaTepHuajoB U
MpenoiaBaTesieM B
MIPE3CHTAIINHH.

TOTOBOM BH/JC YEPE3
MOHOJIOT.
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Onenka ymeHui

[TpoBeneHue CBoOoaHBIi 0OMEH apryMEHTHPOBATh
JIUCKYCCHH. MHEHHSIMU COOCTBEHHYIO
TOYKY 3pEHUs
[Tenarornueckuit Paznenenue
acckas, 1oKa3 CTYJIEHUECKOU IPYIIIIbI
[IpakTueckoe Ir)l GII’LSI];JIGHI/IG’ Hay§0HF TITTBI ;Pg’ Brmosenne
Tema 7 P p py PI'P, yctHbIii
3aHATHE QIrOpUTMa PELIECHUs | BapuaHTaM. OLDOC
3a/1a4, BBINOJHEHUA | MexrpynnoBoit p
METOJMK U JP. JIMAJIOr.
WNndopmannonnas
YreHue JIEKIHUHU C nekiua. CoaepkaHue
UCIIOJIb30BaHUEM HETOCPEJICTBEHHO
JIEMOHCTPALIMOHHBIX | IepeaaeTcs VYcTHbII onpoc
MaTepHuajioB U Mpeno/iaBaTesieM B
Tema 8 | Jlekuun MIPE3EHTALIUHH. TOTOBOM BHJIE Yepe3
MOHOJIOT.
OueHka yMeHUI
IIpoBencHue CBoboHBIT 00MeH apryMEHTHUPOBATh
JIUCKYCCHH. MHEHUSMHU COOCTBEHHYIO
TOYKY 3pEHUS
ITenarornueckuit Paznenenue
acckas, 1oKa3 CTYJIEHYECKOU IPYIIIIbI
[IpakTrueckoe ﬁ em,;u;nenne’ Hay§0HF TITTBI 1?31 Brmoxsenne
Tema 8 P p Py PI'P, ycTHbIi
3aHATUE QIrOpUTMa PELIECHUs | BapuaHTaM. OLDOC
3a/1a4, BBINOJHEHUA | MexrpynnoBoit p
METOJMK U JP. JIAJIOr.
Nudpopmannonnas
YUreHue JeKIHH C (bopman
nexuust. Conepxanue
HCIIOJIb30BaHUEM
HETIOCPEJICTBEHHO
JIEMOHCTPALIMOHHBIX .
nepeaaeTcs VYcTHBI onpoc
MaTepHaJioB U
Tpeno/iaBaTesieM B
MIPE3EHTALINHH.
Tema 9 | Jlekuun TOTOBOM BUJIE YEPE3
MOHOJIOT.
Onenka ymeHui
IIpoBeneHue CB00OO1HBIN 00MEH apryMEHTHUPOBATh
JIUCKYCCHH. MHEHUSMHU COOCTBEHHYIO
TOYKY 3pEHUS
Ilegarornueckui Paznenenne
accKas, IoKas3 CTYAEHYECKOU IPyIIIbI
[IpakTHueckoe Ir)l em.sn;neHHe’ HayrIIlo,ur TITTBI ;Pg’ Brimosenne
Tema 9 P P py PI'P, ycTHbIH
3aHATHE aITOpUTMa PEIIEHUs | BapuaHTaM. onDoC
3a/1a4, BBIMOJHEHUA | MexrpynnoBoit p
METOJIMK U JIP. JTUAJIOT.
Nudopmannonnas
YreHue neKkum ¢ (bopman
nexuus. ConepxaHue
HCITOJTh30BaHUEM
HETIOCPEJICTBEHHO
Tema JIEMOHCTPALIMOHHBIX .
nepeaaeTcs VYcTHbI# onpoc
10 Jlexunn MaTepHaloB U
Mperno/aBaTesieM B
MPE3EHTALUHH.
TOTOBOM BH/JIE YEPE3
MOHOJIOT.
ITpoBeneHue CB0060IHBIN 00MEH OneHka yMeHun
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JUCKYCCHH. MHEHUSIMU apryMeHTHpOBAaTh
COOCTBEHHYIO
TOYKY 3pEHUs
Nudopmanronnas
YreHue JeKIuu ¢ (bopman
nexuus. Conepxanue
HCIIOJIb30BaHUEM
HEIOCPEICTBEHHO
JIEMOHCTPALIMOHHBIX .
rnepenaeTcs VYcrHblii onpoc
MaTepuasioB U
Tema npernojaBaTeneM B
IIPE3EHTALUHH.
11 Jlexuun TOTOBOM BHJIE YEPE3
MOHOJIOT.
Onenka ymeHui
[IpoBenenue CBoOoaHBIN 00OMEH apryMEHTHUPOBATH
JUCKYCCHH. MHEHUSIMU COOCTBEHHYIO
TOUYKY 3pEHUS
Nudopmannonnas
YreHue JeKIUu ¢ (bopwman
nexuus. Conepxanue
UCIOJIb30BaHUEM
HEIOCPEICTBEHHO
JIEMOHCTPALIMOHHBIX .
nepeaaercs YcTHbIl onpoc
MaTepuaioB U
npernojaBaTesieM B
Tema MPE3CHTALNHH.
12 Jlexumn TOTOBOM BHJIE Yepe3
MOHOJIOT.
Onenka ymeHui
IIpoBeneHue CBoboHBIT 00MeH apryMEHTHUPOBATh
JTUCKYCCHH. MHEHUSIMHI COOCTBEHHYIO
TOYKY 3pEHUS
Ilenarornyeckui Paznenenue
acckas, okas CTYJE€HYECKON TPYTIIbI
p ’ ’ YA Py Brimosninenue
Tema | [IpakTHueckoe | mpeabsBICHHE Ha [OArPYIIILI 110 PIP. verHbsi
12 3aHATHE aJropyuTMa peIleHUsl | BapuaHTaM. (;ny oc
3a/1a4, BBINOJHEHUA | MexrpynnoBoit p
METOJIUK U IP. JIUAJIOT.
CB00OO1HBIN 00MEH
MHEHUSIMU, .
. Onenka ymeHui
MTO3BOJISIFOIIMMA
Tema 1- | Cemenapckoe . apryMeHTHpOBAaTh
Kpyraslii cTon HaXOAUTh TOUYKH
12 3aHATHE COOCTBEHHYIO
COTIPUKOCHOBEHHUSI JUISI
TOYKY 3pEHUS
MoMcKa O0IIUX
BBIBOJIOB.
OO011e10CcTyHBIH
JIOKJIaJ] C y4acTHEM
ciymaTeneil B oOMeHe
MHEHUSIMHU.
[IpoBoautcs st .
pOBOA a Onenka ymeHui
BKJIFOUEHUS
Tema 1- | Cemenapckoe | Jlokiiamos ¢ apryMEHTHUPOBATh
. o0yJaromuxcs B
12 3aHATHE [IpEe3eHTaluEH COOCTBEHHYIO

MPOIIECC OOCYKICHUS
Y OpraHH3aIiH
WHTEHCUBHOM
o0OpaTHOH CBS3H
(Crynent-
Aynuropust).

TOYKY 3pEHUS
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CTpykTypa U cofep:KaHHue QUCIHUILINHBI «JKOJOTHYecKas 0e30IMACHOCTh HA ITPOU3BOACTBE»
no HanpapJaeHu10 noaAroroBkm 13.03.01 «TemnoaHepreTuka v TEMJI0TEXHUKA)

[Tpunoxenue 1

(0akanasp)
Buabi yuyeoHoii
patdorsL, Buasbi ®opm
BKJIIOYast .
d CaMOCTOSITeIbHOI bl
e z § caMocTosITebHYI0 A60ThI aTTeC
3| 3 § pabory crynentos, P
Paznen S 59 g CTYIEeHTOB TaMU
S P PY10eMKOCTh B
n/n O F 3 yacax
w | Tcr | Xk [P peg | mpes.c
'HCaCCHFepaT;:mK.H'33
0 P P )
1.1 JdkoJioruyeckasi OesomacHoctb. Ilpesenbl  3KoJIOrHYecKoit 6| 1 ) ) |4 +
0ezonacHocTu. Pacuer ynep06a okpy:kalouiei cpene.
OcHoOBHbIE IOKa3aTeJ 1M HOPMHUPOBAHHUS KA4eCTBA OKPY:Kalolle
2 | CPeABl M BPEIHBIX BeUleCTB B BbIOpOCaxX mpeanpusATHIA 6| 2 ) ) |4 +
JHEpPreTHYeCcKoM oTpacJu. XapaKkTepuCTUKU OCHOBHBIX
HCTOYHHUKOB BBIOPOCOB 3arpsi3HAIOLIMX BEIIECTB.
1.3 | CemuHapcKoe 3aHIATHE — KPYTIIBIM CTOJ 6 | 2 6 2 |+
1.4 OcCHOBHBIE XaPAKTEePUCTHKHU B3BEIICHHBIX YACTHI H MEXaHU3MbI 6| 3 ) ) |4 +
HX 0CAKIEeHHS.
KoHcTpykuum  anmapartoB-nblieyJloBHTeJe, 00JacTH  MX
NMpPUMeHEeHUs " 3} pexTHBHOCTH yJIaBJIMBaHHUA
1.5 | (nblI€OCAANTE/IbHbIE KaMepbl, HMKJOHbI, 3JIeKTpopuabTpsl u | 6 | 4 2 2 |+ + +
TKaHeBble (GUJIbTPHI, ANNAPaThl MOKPOil OYMCTKH Tra3oBbIX
BbIOPOCOB).
1.6 | Pacuer ymiep0a okpysKarolen cpee. 6 | 4 6 2 |+ + +
DOu3MKO-XUMHYECKasi CYIIHOCTh IPOIECCOB TEePMUYECKOH M
1.7 | TepMOKATATUTHYECKOH OYHMCTKHM (00e3Bpe:KMBaHUsI) Tra3oBbIX | 6 | S 2 2 |+ + +
BbIOPOCOB, COIepP KALIUX Bpe/lHbIe OPraHMYecKHe BelllecTBa.
1.8 | OcHoBHBIC peKMMHBIE napaMerpbl npoueccos, | 6 | 6 2 2 |+ +
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o0ecmeyuBamme  BbICOKYHD  3(PPEeKTUBHOCTH  OYUCTKH
(o0e3BpexuBanusi). OCHOBHbBIC TPeOOBAHUS K ra30BbIM BBHIOPOCAM.
OQo0Js1acTH NPpUMEHEHHUs METO/I0B.

1.9

Pacuer MbUICOCAAUTCIbHBIX KAMEp 1 STYCHKOBBIX (bHJ'IBTpOB

1.10

OcHOBHBbIE MeTO/IbI MOJAABJIEHHsI 00PA30BAHHUSI TEPMHUYECKUX H
TOIUIMBHBIX  OKCHAOB a30Ta. OnruMajbHble peXHMHbIE
napaMeTpsbl  GpakTopsl BJUSAIONUE HA 3(PPEeKTHBHOCTH METO/10B
10JaBJIeHHs 00pPa30BaHMHU OKCHI0B a30Ta.

1.11

MeToabl 0YMCTKH OTXOAALIMX I'a30B OT: OKCHIOB 230TA, OKCU/I0B
cepbl, OKCHJIOB YIJepoJa, cepoBoAopoaa (TepMHYeCKHE U
TepMoOKaTajuTu4eckue). OnrumMajibHble pe:KUMHbIE apaMeTpbl
# 3P PEeKTHBHOCTHL METO/I0B OYHMCTKH.

1.12

PacueT 1IUKIIOHOB

1.13

BoaHoe Xxo03s1iicTBO, 00OpPOTHBIE CHCTEMBI BOJOCHAOKEHMSI.
Bananc Bogonorped/ieHusi 1 BOA0OOTBeIeHUS IPOMIIPeATPUATHIH.
OcCHOBHBIE Ka4eCTBEHHBIC ITOKA3aTeIH BOJBI OOOPOTHBIX CHCTEM
BOJOCHAOKEHUS.

1.14

MexaHu3Mbl OYHCTKH CTOYHBIX BOJ METOJAMH OTCTAWBAHMS,
¢puabTpoBanua u duorauun. KoHCTPYKTHBHBIE OCOOEHHOCTH
anmnaparoB 1 UX 3 (HEeKTUBHOCTb.

10

1.15

Pacuer cky066epa Bentypu

10

1.16

Du3NKo-XUMHYECKAsi CYHIHOCTh MPOLECCOB  KOATYJISALMU,
IKCTPAKIMH H HOHOOOMEHHOro MmeroAa ouncTku. OOJacTh
npuMeHeHus u 3QpGeKTUBHOCTH MeTOA0B. CrIOCOOBI pereHepaiuu
HKTPAreHTOB U HOHOOOMEHHBIX CMOII.

11

1.17

IIpunuunblr  padorbl  MeMOpPaHHBIX M aACOPOLMOHHBIX
ycTaHoBOK. O0jiacTb nmpuMeHeHHsI M I(PPEKTHBHOCTD JAHHBIX
MeToa0B. Tumbl MeMOpaHHBIX MPOLECCOB M YCTaHOBOK. THHBI
aJcOpPOCHTOB M YCTAHOBOK HX J3((PeKTHBHOCTH H CHOCOOBI
pereHepanum aicopOEeHTOB.

12

1.18

Pacuer ¢ioTalimoHHON yCTaHOBKH

12

1.19

CylllHOCTl) XUMHUYECKUX METOJA0B OYUCTKH CTOYHBIX BO/.
PeaFeHTbI, HCIOJb3yeMbIEC AJIA OKHUCJ/IUTECJIbHBIX H
BOCCTAHOBUTC/JIBHBIX METOAOB OYHUCTKH. HpeI/IMYHIeCTBa n

13
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HEOOCTAaTKN XUMHUYCCKUX MCTOAO0B OYHUCTKH, 0011aCTh IMPUMCHCHMUS.

MexaHu3MBbl 0HOJIOTHYECKOT0 OKHCJIEHUSI BPeIHbIX BellecTB B
CTOYHBIX Bogax. OOgacTtb npuMeHeHHs, I(PPEeKTHUBHOCTL H

1.20 | nperMymiecTBO  OMOJIOTMYECKMX METOJOB OYMCTKH  BOI. 14 | 2 2 +
DaxkTOopbI BJIMSAIOLIHE HA 3¢ PpexTHBHOCTH padoThI
OMOJIOTMYECKUX OYMCTHBIX COOPYKEHHUN.

1.21 | PacyeT a3pOTEHKOB 14 2 2
MeToabl npeaBapuTeJbHOH 00padOTKM 0CaAKOB CTOYHBIX BOI,

122 | BX ¢pusnyeckass CymHOCTH M Ha3HaYeHHe: craduiamzanms, 15| 2 ) +
KOHJIUIIMOHUPOBaHUe, 00e3B0kUBaHNe. OCHOBHBIC HAINpPaBICHUS
nepepadoTKu HePTEILIaMOB.
CymHOCTH MeTOJAAa OrHeBOr0 00e3BPEe:KMBAHMS  OTXO/0B.

1.23 OcobeHHoCcTH 00€3BpEKUBAHUS OPIraHUYECKUX BEIIECTB PA3TUIHBIX 16 | 2 ) +
Ki1accoB. MaKTOpPHI, OKA3bIBAKOINKME BIUsIHUE HA 3P PEeKTUBHOCTH
Metoaa. ObJiacTh NpUMeHeHUs.

1.24 | OneHnka onacHOCTH KUJIKUX PAJMOAKTUBHBIX OTXOJ0B 16 2 2
TennoBble W  TeXHOJOTMYECKHE CXeMbl YCTaHOBOK (C
pereHepaTuBHBIM u BHEIIHEM  TeIUIOMCIIOJIb30BAHUM).

1.25 | MaTepunanbHble O0aJIaHCBI NpoLeccoB OTHEBOI'0 17 | 2 2 +
00e3BpeKMBaAHUS. OcHOBHBIE  THIIBI anmnapartroB 170.4
NperuMylLIecTBA, HeIOCTATKU M 00/1aCTH IPUMEHEeHHUsl.
[IIymoBoe BoznerictBue TOC Ha okpysxaromiyro cpeny. OCHOBHbBIE

1.26 | xapakrepucTuku myma. OCHOBHbIE MeTOAbI 3aIUMTHI OT WIyMa. 18 | 2 2 +
Laymurean myma.

1.27 | O630pHOE CEMHUHAPCKOE 3aHATHE 18 2 2

19-
Dopma ammecmayuu 21 3
Bcero wacos nmo aucIuIInHE Onun
B IIIECTOM CEMECTPE 36 | 36 72 H
pede
par
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[Ipunoxenue 2

MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHMS POCCUUCKOM ®EAEPALIUUA
®EJIEPAJIBHOE ['OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUPEXKIEHIE BBICIIIETO OBPA3OBAHIIA
«MOCKOBCKHH MOJMTEXHUYECKUI YHUBEPCUTET»

(MOCKOBCKHUH MMOJIUTEX)

Hanpasnenue noarorosku: 13.03.01 TermosHepreTuka U TEIJIOTEXHUKA
OIT (mpodwuie): «TemmosHepreTHIeCKrne yCTAaHOBKH, CUCTEMBI M KOMILICKCHI
dopma 00ydeHUS: OUHAS

Kadenpa: «IIpombliieHHas TEMI0IHEPTETUKA

®OH/I OLIEHOYHBIX CPEJACTB
MO JNCHUTIJINHE

«IKoJIorHYecKasi 0e30MACHOCTh HA MPOU3BOACTBE)

[TacopT poHAA OLIEHOYHBIX CPEJCTB

[lepeuyens pacueTHO-rpaduuecKkux padboT
IIepeueHns TeM I AUCKYCCUU HA JICKIIUU

Tempbl 11 Kpyriaoro croja

Ilepedenb TeM 1151 PE3EHTALUT

[Tepeuens TeM Il TPOMEKYTOUYHON aTTECTALUU
[lepeuens TeM 1151 pedpepara

[Ipumepsl 3anau

XA B LD =

MockBa
2020
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1. [TacnopTt GoHIa OLIEHOYHBIX CPEICTB

Tabmuma 1
K IPWIOKEHHUIO 2

JKkoJiornyeckasi 60e30MaACHOCTb HA MPOU3BOACTBE

®I'OC BO 13.03.01 Ten10TeXHUKA M TeIJIOOHEPreTHKA

KOMIIETEHIIUH Ilepeuennb TexHosorust ®opma Crenenu ypoBHeil 0CBOEHHUS
MHIEKC OOPMYJINPOBKA KOMIIOHEHTOB ¢dopmupoBanus OLIEHOYHOTI0 KOMIIeTeHIM i
cpeacTBa
YK-8 CrIocoOeH co3aBaTh U 3HATh: MynbTUMeuiTHbIC JIeKIHH, J{ucKyccus Ha ba30BbIil YpOBEHb: CIIOCOOEH
MOJIJICP)KUBATh OC30MMaCHBIE  (OCHOBHBIC IMUCKYyCCUSI Ha JICKIIHH, MEKIINH, MCII0JIb30BAaTh HOPMATUBHBIC U

YCIIOBHS )KM3HEEATEIbHOCTH,
B TOM YHCJIE [IPU
BO3HUKHOBEHHUH
YPE3BBIYANHBIX CUTYAIUH

HOPMAaTUBHBIE U
[PaBOBBIC JIOKYMEHTHI,
MCIIOJIb3yeMbIe MTPH
BallIUTE OKPYKAKOLIEH
CpeIb

YMEThb:

MCIIOJIb30BaTh
HOPMAaTHUBHEIC H
MPaBOBbBIE TOKYMEHTHI
Mpu 110100pe METOIO0B
OUYUCTKHU

BJIA1€eTh:

MeToIaMu TTo00pa
HEO00XOINMOTO
00OpyIOBaHUs AJIs
OUYHCTKH BHIOPOCOB B

aTMocdepy, cOpocoB B

BBIITOJIHCHUE PACYCTHO-
rpaduyeckux pador,
00CYXK/ICHUE U 3al1Ta
pedepaToB MO TUCIUILIUHE,
[OJIrOTOBKA,
MpeCTaBICHUE U
00CyX/IeHUEe Mpe3eHTalil
Ha CCMUHAPCKHUX 3aHATHUAX,
OpraHHU3aLus U POBEACHUE
TCKYIIETO KOHTPOJIA
BHaHHIi CTY/ICHTOB,
MPOBEICHUE MacTep-
KJIACCOB KCIIEPTOB U
CTEIHAIHCTOB IO METOIaM
M Cpe/ICTBaM U3MEpPEHUN 1
KOHTPOJI HA TEPPUTOPUU
TOILL

BhIToIHeHuE PI'P,
paboTa Ha KpyTJioM
CTOJIE, 3aIlnTa
pedepara,
BLICTYIUUICHHE Ha
CEMHUHAPCKOM
BaHATUU C

MPE3CHTALMEMN.

MPaBOBBIC JIOKYMEHTBI TIPU
moa00pe METOJIOB OUHUCTKHU U
rpu noadope o0opya0BaHUs B
CTaHIAPTHBIX
MPOU3BOJICTBEHHBIX CUTYAIIHIX
[IoBBIIIEHHBINH YPOBEHB:
CIOCOOEH UCIOIb30BaTh
HOPMAaTUBHBIC U TTPABOBHIE
ITOKYMEHTHI pU TI000pe
METOJIOB OYUCTKH H IPU
nonbope 00opyIoBaHUS B
HECTaH/IaPTHBIX
MPOM3BOJICTBEHHBIX CUTYAITUSIX
C MX TTOCJICAYIONINM aHATU30M
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TunoBbie KOHTPOJIbHBIE 3aJaHUSI WJIN HHbIE MaTepUaJbl, He00X0AMMBbIe Il OLleHKH 3HAHUI, YMEHUI, HABBIKOB 1
(MJIM) OMBITA JESITeIbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (POPMUPOBAHUS KOMIIETEHIUI B IIpoLiecce 0CBOCHHS
o0pa3oBaTe/IbHOM NPOrpaMMbl B pAMKaxX y4eOHOH JUCHUNIMHBI

2. llepeyenn pacueTHo-rpaduyeckas padoT Mo JUCHUIJIMHE

Tabmuma 2
K IPWIOKEHHUIO 2

No | HaummenoBanue onieHouHOro | Kparkas xapakrtepucTuka [IpencraBieHne OIEHOYHOTO CpeicTBA B (DOHT
n/m cpeacrTna OLICHOYHOI'0 CPEACTBA
1 | Pacuer ymep6a okpy»katoieit cpeze. [TpakTrueckue paboThI Ha onny paboty otBomuTCs 0HO 3ansTHe. CTyAeHTY
2 Pacuer MBUIEOCAAUTEIBbHBIX KaMED. HaIrpaBJICHA Ha npeajararoTCs BapuaHThbl 3aﬂaHHI>i JJI1 pCUHICHUEC 3aJa49U 110
3 | PacueT LWUKIOHOE (dhopMupoBaHHE YMEHHH U 3apaHue OomNpeesieHHON MeTouKe. PaGoTta orieHuBaeTcs 1o
- HABBIKOB I10 PacyeTy mikaie ot 2 10 5 6amioB. OCBOCHHE KOMIIETEHITHI 3aBUCUT
4 | Pacuer siueiiKOBBIX (DOIBTPOB. .
060py,I[OBaHI/I$I JJIs1 OT pE3yJibTaTa PCIICHUS 3aJa1un: 5 6aios - KOMIICTCHIIHU
5 | Pacyer cky6bepa Bentypu. IKOJOTUIECKOM CUMTAIOTCS] OCBOCHHBIMH Ha IPOJIBUHYTOM YpOBHE; 4 Oasuia
6 Pacuer (I)HOTaL[I/IOHHOﬁ YCTaHOBKH. 0€30I1acHOCTH. - KOMIICTCHIIUU CYHUTAOTCA OCBOCHHBIMHU Ha 0a3oBOM
7 | Pacuer asporenxon ypoBHE; 3 Gaiia - KOMIETEHIIMU CYUTAIOTCS OCBOCHHBIMU
Ha YAOBJICTBOPUTCIIbBHOM YPOBHE; 2 Ganna - KOMIICTCHIIUH
8 OI_IGHKa OIIaCHOCTH KUAKUX
CUHNTAKTCA HE OCBOCHHBIMU.
pPaaAuO0aKTUBHBIX OTXOJ0B
Tabnuna 3
K IPUIOKEHUIO 2
3. IlepeueHb TeM 1JIsl JUCKYCCHM HA JIEKIIUH M0 TUCHMUILIHHE
Ne HaumenoBaHue O11eHOYHOTO CpeacTBa Kpatkas xapakrepucruka [IpencraBnenue
n/m OLICHOYHOI'O CPEACTBA OLIEHOYHOI'O

cpeacTBa B PoH]

XapaKTepI/ICTI/IKI/I OCHOBHBIX HCTOYHUKOB BLI6pOCOB 3arpsA3HAIOIIHNX

BE€IICCTB
2 MexaHu3M oCcaKASHUS B3BEIICHHBIX YaCTHIL
3 OcHOBHBIC HpO6JICMBI, CBA3aHHLIC C OKCUAAMU a30Tad, OKCUIaMH CCPBI,

Juckyccus npeacrapisieT coooin
CBOOOHBIN OOMEH MHEHUSMU.
HpOBO)II/ITCH JJIA BKIIFOUYCHUA
o0yyaroImuxcs B mporecc

Ha nuckyccuro
OTBOJIUTCS HE Ooiiee
15 munyT. Ctynenty
npeJuIaraeTcs OHa
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OKCHJAMH yTJIEPOAA, CEPOBOAOPOIOM 00CYX/IEHUS 1 OpTaHU3aLuU u3 TeM. J171s oueHku
4 | OOGOPOTHBIE CUCTEMBI BOJIOCHAOKEHUS MHTCHCUBHON 00paTHOI CBSI3H pe3yabTaToB
(ITpenonaBarenb-CTyaeHT U HCIIOJIb3YETCS
5 | MexaHu3Mbpl OYMCTKM CTOYHBIX BOJ METOJAMU OTCTaMBaHMS,
Crynent-Ilpenonasarens u JIByXypOBHEBast
(GuibTpoBans Crynent-CryneHT). A Takke s | IIKaja: KOMIETEHLIUN
6 | CylmHOCTh XMMHYECKHUX METOJ0B OUUCTKHU CTOYHBIX BOJI OLICHKH MX YMEHHUI OCBOCHBI U
7 | ®akTopbl BiusomMe Ha 3(PPEKTUBHOCTH pabOThI OMOJOTMYECKUX | APryMEHTHUPOBATH COOCTBEHHYIO KOMITETCHITNH HE
OUYUCTHBIX COOPY)KGHI/Iﬁ TOYKY 3pCHUA. OCBOCHBI.
8 | lllymoBoe BozaeiictBue TOC Ha okpyxatouryto cpeay. OCHOBHBIE
XapaKTepUCTHKU IIyMa
Tabmuma 4
K IPUIOKEHUIO 2
4. Tema 1yl KPYIJIOro €ToJia mo JMCHuIJINHe
No HaumenoBanue OLOCHOYHOTI'O CpCaACTBA KpaTKaSI XapaKTCPHUCTHKA HpGI[CTaBJIeHI/IG
/11 OLCHOYHOI'0O CpeacTBa OLCHOYHOI'0 CpEaACTBA B
dbong
1 | Biusinue Ha okpy:xaromyto cpeny TOLI, paboratoieit Ha CB0OOOIHBIN 0OMEH MHEHUSIMU, Ha xpyriiblit cTon otBoanTCSA
yrie. MO3BOJIAIOIINN HAXOAUTh TOUKH 90 munyT. CTyIEHTHI 3apaHee
2 | Busaue na oxpysxatormyio cpeay TOLI, pabotaoeii Ha COTIPUKOCHOBEHHUS IS ITOMCKA JeNATbes Ha 7 rpynn (Kakaon
MA3VTE o0mux BbIBOJIOB. [IpoBoguTcs s IpyImIe CBOs TeMa) U
yTe. — BKJIIOUEHUS 00yYarolUXCs B CaMOCTOSITENIEHO TOTOBSATHCS.
3 | Bimsiaue Ha okpykatoryto cpexy TOLI, paGoraroeit Ha mporecc 006CyKIeHHs U [To Ipyrum TeMaM KakIbIi
Topde. OpraHu3ali THTEHCUBHOM CTYAEHT JOJIKEH y4acTBOBATh B
4 | Bmustaue Ha okpyxaromryto cpeny TOLI, paboratomieit Ha obpartnoii cs3u ([IpemomgaBarens- obcyxneHuu. s oreHku
raze. Crynent u CtyneHt- pe3yJIbTaTOB UCIIOIB3YETCS
5 | Bmusnne na okpyskaromtyto cpery TOLI, paboratommeii Ha ITpenonasarens u CTyneHT- JIByXypOBHEBas IIKaja:
CtyneHT). A Takke JJisl OLIEHKH UX KOMITIETEHIIUH OCBOEHBI 1
TOpPIOYMX CIIAHLIAX. .
YMEHHI apryMeHTHPOBATh KOMIIETEHIIUY HE OCBOEHBI.
6 | Bousaue Ha okpyxarorniyto cpexy ADC. COGCTBEHHYIO TOUKY 3PEHHSL.
7 | Bousaue Ha okpysxaroriyto cpexay ['OC.
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OO6cyxaeHue BIUSHUS Ha OKpyskatomryto cpeny TOLI, Ha koTopoi

MPOIILIA SKCKYPCHSL.

S. IlepeyeHb TeM JJisl NPE3EHTAUMM N0 JUCIHUIIIMHE

Tabmuna 5
K IPUJIOKEHHUIO 2

No HaumenoBanue OOCHOYHOTI'O CpCaACTBA KpaTKaﬂ HpeIICTaBJIeHI/IC
/11 XApPaKTCPHUCTHUKA OICHOYHOTI'O
OOCHOYHOI'O CPpCACTBA CpcacCTBa B
dhoHa
1 | OuucTKa CTOYHBIX BOJ OT B3BEIIEHHBIX YaCTUI (OTCTAaUBAHUE) Joxnanos ¢ Ha noxnanos ¢
2 | OYHCTKA CTOYHBIX BOJI OT B3BEIIEHHBIX 4aCTHUILL ((PUIBTPOBAHUE) Npe3eHTalHeH HpeseHTaluel
npescTaBisieT co0oi OTBOJUTCS HE
3 | OuncTKka CTOUHBIX BOJ OT B3BEIIEHHBIX YacTull ((aorarius) 0BIIE/IOCTY THBII H0KIax | Gonee 15 MUHYT.
4 | ®U3NKO-XUMHUYECKUE METO/Ibl OUMCTKH CTOYHBIX BOJI (KOATrYJISILIMA) C yJacTHeM ciyliaTesei CryneHty
5 | ®U3UKO-XUMHUYECKHE METOIbI OYMCTKHA CTOYHBIX BOJ (DKCTPAKIIHS) B 00OMEHE MHEHHAMHU. npeanaracTca
6 | ®U3UKO-XUMUUYECKHE METOIbI OYMCTKU CTOYHBIX BOJI (HOHOOOMEHHBIN METOT) TIposonTes ps OAHa 13 TeM. [
= BKJIFOUEHUS OLICHKHU
7 | MeMmOpaHHbIE METO/1a OYMCTKH CTOYHBIX BOJLskp; OGYHARONIHXCS B IPOTIECC Pe3yJIBTATOR
8 | AzncopOLUHOHHbBIE METOa OUUCTKU CTOUHBIX BOJ] 00CyX/IeHUS U UCIIOJIb3YETCS
9 | XuMHUYecKue METObl OUUCTKHA CTOYHBIX BOJ OpraHusannu ABYXYPOBHEBAA
UHTEHCUBHON 00paTHOM 1IKaJa:
10 | buonoruueckre METOIbI OYMCTKU CTOYHBIX BOJ] cBsi3n (CTyzIeHT- KOMIIETEHIHU
11 | MeTozbl O4MCTKA ra30BbIX BHIOPOCOB OT B3BEHICHHBIX YaCTHI] (IbLICOCATUTENBHBIE |  AynauTopus). A Takke OCBOCHBI U
KaMephbl) JUISL OLICHKU UX YMEHMH KOMIIETEHIIUH HE
12 | MeTozibl 0YKMCTKa ra30BbIX BEIOPOCOB OT B3BEIIEHHBIX YaCTHUIL (I[UKIOHBI) apryMCHTHPOBAaTh OCBOCHBI.
13 | MeTobl 0YKMCTKa ra30BbIX BEIOPOCOB OT B3BEIIEHHBIX YacTHUIL (3JIEKTPOPHUIBTPHI) CO6CTB:;;IY; TOHEY
14 | MeTtozibl OUMCTKA ra30BBIX BEIOPOCOB OT B3BELICHHBIX YACTHI] (TKAaHEBBIE (PHIIBTPHI)
15 | Meronbl OYMCTKa ra30BbIX BBIOPOCOB OT B3BEIIEHHBIX YACTHI] (ammaparbl MOKpOM
OYHUCTKH ra30BbIX BEIOPOCOB)
16 | MeTtozbl TEpMUUECKON OUMCTKU Ia30BBIX BHIOPOCOB
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17 | Meronbl TEpMOKATaTUTUYECKONH OYMCTKU T'a30BbIX BHIOPOCOB
18 | MeToibl OUMCTKH OTXOSIINX Ia30B OT OKCUIOB a30Ta
19 | MeTrozibl OYMCTKH OTXOSIINX Ta30B OT OKCHUJOB CEPbI
20 | MeToabl OYUCTKH OTXOASAIIMX I'a30B OT OKCHJOB yIiiepoja
21 | MeTtoabl OYUCTKH OTXOAALIMX T'a30B OT CEPOBOAOPOAA
22 | BoaHoe X03sCTBO MPOMIPEANPUATHIA, 0OOPOTHBIE CHCTEMBI BOAOCHA0KEHHS
23 | Meroabl mpeaBapUTeIHLHON 00pabOTKH 0CAIKOB CTOYHBIX BO/T
24 | OcHOBHBIC HaMPABJICHHS TIEpepadOTKU He(TENIaMOB
25 | OCHOBHBIE METO/IbI 3aLUTHI OT IIyMa
Tabnuna 6
K IPWIOKEHUIO 2
6. Hepequb TEM IJIA l'[pOMe)KyTO‘IHOﬁ arrecraguu 1o JucCumilJinHe
No HanMeHnoBaHK€e OLIEHOYHOTO CPEICTBA Kpatkas [IpencraBnenue
n/m XapaKTEPUCTHUKA OLIEHOYHOI'O

OICHOYHOI'O CpCACTBaA

cpeacTBa B GoH]T

XapaKTepI/ICTI/IKI/I OCHOBHBIX ITPOMBINIJICHHBIX UCTOYHUKOB BBI6pOCOB 3arpA3HAOIINX
BCIICCTB

OcHoBHbBIE TOKa3aTeIX HOPMHUPOBAHUS KauyecTBa OKpY)KaloIIeW cpeibl U BPEIHBIX
BEIIECTB B MPOMBIIJIEHHBIX BBIOpOCaX

TpeboBanus k 3xosorndyeckoi cpene. [loHaTus u onpeneneHus

HpeI[GJ'ILHO AOIMMYCTHUMBIC KOHICHTPAalIUU BPECAHBIX BCIICCTB

TomIMBHBIN MK U €70 TEXHOICHHOE BO3CHCTBHE HA cpeny oOuTaHUs

XapakTepbl BO3/I€UCTBUS TEXHOJIOTHUYECKUX MPOIIECCOB Ha OKPYKAIOILYIO CPEeIy

Bnusinue BpeqHBIX BEIOPOCOB 3JIEKTPOCTAHIUI Ha MPUPOAY U UeIOBeKa

[Toxazarenu BpeAHOCTH MPOAYKTOB CTOPAaHUS

O| 0| I[N |n| ~|W

[TpeoOpaszoBanue Bpeanbix BoIOpocoB TOC B aTMochepHOM Bo31yXe

[IpoBenenue 3auera

Ha nanucanue
orBoautTcd 45
MuHYT. CTyieHTy
npeaaraercs 2
Bompoca (u3 54).
Jliist orieHKH
pe3yabTaTOB
HCIIOB3YETCS
JIBYXYpPOBHEBas
IKasa:
KOMIIETEHIINHT
OCBOEHHI U
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10 | KoHCTpyKUMH  anmapaToB-TIBUICYJIOBHTENEH, 00JacTd WX  NPUMEHEHUs U
3 PEKTUBHOCTH yJIaBIMBAHUS (TIBUICOCAAUTEIBHBIE KAMEPHI)

11 | KoHCTpyKUMH  anmapaTroB-TIBUICYJIOBHTENEH, 00JacTd  UX  NPUMEHEHUS |
3 PEKTUBHOCTD yiIaBIMBaHUS (IIUKIIOHBI)

12 | KoHCTpYKIIMKM ~ anmapaToB-TIBUICYJIOBUTEICH, 00lacTh  HMX  NPUMEHEHUA |
3 GeKTUBHOCTD yIaBIMBaHUA (AIEKTPOPMIBTPHI M TKaHEBBIE QUIBTPHI)

13 | KoHCTpyKUIMH — anmapaTroB-TBUICYJIOBUTENEH, 00JacTd WX  NPUMEHEHUs U
3 PEKTUBHOCTD yJIaBIMBAHUS (aIapaThl MOKPOI OUYMCTKH ra30BBIX BEIOPOCOB)

14 | OcHoBHBIE TpEOOBaHHS K Fa30BBIM BEIOpOCAM

15 | Mexanu3mbl 00pa3oBaHUs OKCHUIOB a30oTa. (OCHOBHBIE METOABI I0/IABJICHUS
00pa30BaHUs TEPMUYECKUX U TOIJIMBHBIX OKCHJIOB a30Ta

16 | OnTuManbHbIe pEXUMHBIC MapaMeTpbl M (akTopsl BIUSONME Ha 3(P(PEKTUBHOCTH
METO/IO0B TIOJIaBJICHHUS 00pa30BaHUN OKCHJIOB a30Ta

17 | Meroapl OYMCTKM OTXOAALIMX Ta30B OT OKCHJOB a30Ta (TEpMUYECKUE U
TepMOKaTaIuTH4eckue). ONTUMAaNbHBIE PEKHMHBIE MapaMeTphl U istrd(GPEKTHBHOCT
METO/I0B OYMCTKU

18 | MeTozbl ¥ TEXHOJIOTMH OYUCTKH JBIMOBBIX I'a30B OT OKCHJIOB CEPBI

19 | Knaccugukaius crnoco60B CepoOUNCTKH

20 | Meton Caap0Oepr-Xenbsrep-Jlypru (CXJI)

21 | Cuctembl OYUCTKHU ABIMOBBIX ra30B. BBIOPOCHI 30J1bI U OUHUCTKA OT HUX

22 | Meronpl XUMUYECKOW OYUCTKH JBIMOBBIX I'a30B

23 | XapakTepuCTHUKH JieTyuel 305161. OCHOBBI TEOPUU 30JI0YJIaBIMBaHU

24 | Tumel ¥ XapaKTEPUCTUKU 30JI0YJIOBUTENIEH

25 | HepuuoHHBIE 30JI0yJIOBUTEIN

26 | Moxkpsle 30710yJIOBUTENHN

27 | Metoapbl ylaBiauBaHUS 30JIbl ¢ HEOIArOMPUATHBIMU 3JIEKTPOPU3UIECKUMHU CBOHCTBAMU

28 | IlonsATHS OOpaTHOM KOPOHBI M BBICOKOOMHOI 303161

29 | bananc BojomoTpeOseHHsT U BOJOOTBENEHUS mnpommpeAnpusituil. OCHOBHBIE

Ka4€CTBCHHBIC ITOKA3aTCIJIN BOAbI O60pOTHI)IX CHCTEM BO}IOCHa6)KeHI/I5[

KOMIICTCHIIMU HC
OCBOCHBI.
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30

MexaHu3Mbl OYHMCTKHA CTOYHBIX BOJI METOJAaMH OTCTaWBaHUSA W (PHIHTPOBAHHUS.
KoHCTpYKTHBHBIE 0COOEHHOCTH aIapaToB U UX stpd(H(HEKTHBHOCTH

31

MexaHu3Mbl OYHCTKM CTOYHBIX BOJ MerojgaMm (ioramuu. KoOHCTpyKTHBHBIE

0COOEHHOCTH alIapaToB U X istPd(H(HEKTUBHOCTE

32

MexaHu3MBbl OYHUCTKH CTOYHBIX BOJ, (U3MKO-XHMHUYECKas CYIIHOCTh IPOIECCOB
KOaryJsiu. st00JacTh IPUMEHEHHsT U 3P PEKTHBHOCTh METO/IA

33

MexaHU3Mbl OUYMCTKH CTOYHBIX BOJ, (U3UKO-XMMHUYECKas CYIIHOCTh IPOIIECCOB
IKCTpPaKIHH. istplO0IacTh MPUMEHEHUsI U 3 PEKTHBHOCTH METO/Ia

34

MeX&HI/I?;MI)I O4YHUCTKH CTOYHBIX BOJ, (1)I/IBI/IKO-XI/IMI/I‘~IGCK3.$I CYHIHOCTB HpOIIeCCOB
HOHOOOMEHHOTO METO/1a OUMCTKH. isip00IacTh IpUMeEHeHUs 1 3P (PEKTUBHOCTH METO1a

35

[TpunIMIIBEI pabOTH MEMOPAHHBIX U aICOPOIIMOHHBIX YCTaHOBOK. O0IacTh MPUMEHEHUS
1 3(hPEKTUBHOCTL aGCOPOIMOHHBIX METOMO0B. THIBI istpMEMOPAaHHBIX IPOIIECCOB H
YCTaHOBOK

36

Tumbr aacopOEHTOB W aJACOPOIMOHHBIX YCTaHOBOK, MX 3(dexkrnBHOCTh. CrocoObI
pereHeparyu aIcopoOCHTOB

37

CYIIIHOCTI) XUMHNUYCCKHUX METOAO0B OYUCTKHU CTOYHBIX BO. PeaFeHTI)I, HCITOJIB3YCMBIC JIJISA

OKHCIIUTCIBHBIX M BOCCTAHOBHUTCJIBHBIX MCTOAOB OYMCTKH. [S_E_PijeI/IMYIlIeCTBa n
HEOOCTAaTKHU XUMHUYCCKUX MCTOA0B OUYNCTKH, o0acThb MMPUMCHCHUA

38

MexaHu3Mbl OHMOJIOTHYECKOTO OKUCJIEHUS BpPEAHBIX BEIIECTB B CTOYHBIX BOJAXx.
O6nactp npumeHeHus, 3PHEKTUBHOCTh M MPEUMYIIECTBO OHMOJIOTHYECKHUX METOJIOB
ounucTKd BoJ. DakTopbl BiUsAONIME HAa 3PPEKTUBHOCTH PabOTHl OMOIIOTHYECKUX
OYHCTHBIX COOPYKEHUN

39

DU3UKO-XMMHUYECKAs] CYHIHOCTh MPOIECCOB TEPMUUYECKONM M TEPMOKATATUTUYECKON

ounctkd  (00Ee3BpEKUBAHMS) Ta30BBIX  BBIOPOCOB,  CONCPIKAIINX  isipBPETHBIC
OpraHMYECKHE BELIECTBA

40

OCHOBHBIE PEXKHUMHBIE IapaMeTpbl IMPOLECCOB, O00ECHEeYMBAIOIIUE BBICOKYIO
3¢ (PeKTUBHOCTH OUMCTKHU (00€3BPEKUBAHMS)

41

CymHOCTh  METOJla  OTHEBOTO  00e3BpexuBaHus  OTX0/m0B.  OcoOeHHOCTH
0663Bpe)KI/IBaHI/I$I OpPraHMYC€CKHUX BCUICCTB PA3JIMYHBIX KJIIACCOB
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42

@DakTophl, OKA3BIBAIONINE BIUSAHHEC Ha OS(PPEKTUBHOCTH METONA OTHEBOTO
00e3BpekMBaHUs 0TX010B. O0JIaCTh MPUMEHEHHUSI TAHHOT'O METO/1a

43 | TeroBble U TEXHOJIOTMYECKUE CXEMBbl YCTAHOBOK (C pEreHEpaTUBHBIM M BHEIIHEM
TEIUIOUCII0Ib30BaHHN )
44 | MarepuanbHble OajaHChl IPOLIECCOB OrHEBOro 00e3BpekuBaHUS. OCHOBHBIE THIIbI
anmnapaToB UX MPEMMYIIECTBA, HEAOCTATKH M OONIACTH istplIPUMEHEHUS
45 | Meroabl mpeaBapUTEIbHOH 00paOOTKM OCaJKOB CTOYHBIX BOJ, HX (usmueckas
CYIIHOCTh U HA3HAYEHHE: CTAOMIM3AINS, KOHIUIIMOHUPOBAHHE, istri00E3BOKIBAHIE
46 | OcHOBHBIC HaMpaBJICHUS MepepabOTKN HeTEIIIaMOB
47 | BHyTpunukiioBas ra3uukarys TonjIuBa
48 | Kotasl ¢ mupkynupytommm kumsmum cioem (LIKC)
49 | YcoBeplIeHCTBOBaHHE METOA0B (haKeIbHOTO CKUTaHUS
50 | [IpenBaputenbHas TepMUYecKass NOJIrOTOBKAa TBEPAOrOo TOIUIMBA C YaCTUYHOU
razugukanmen
51 | Ilna3zmeHHast MOJICBETKA OCHOBHOIO MBLICYTOJIBHOIO (hakena
52 | BricokoTemneparypHass HOJArOTOBKA TOIUIMBA B CIELUAIBHOM IPEITONKE - Kak
sNeMeHTHas 6232 YKOJOTHYECKH MepCeKTHBHOTO HAMPaBJIeHus istripa3uTs TIL]
53 | TexHONOrUs MJIA3MEHHOTO PO3XKUTa U TIOJCBETKU
54 | O6o0uIeHNe MepCIeKTUB Pa3BUTHS IPUPOJOOXPAHHBIX TEXHOIOTU N
Tabnuma 7
K MPUJIOKEHUIO 2
7. Ilepeyenb TeM 1151 pedepara no JTUCUMILIIMHE
No HaumMenoBaHue O11eHOYHOTO CpeACTBa Kpatkas [IpencraBnenue
n/m XapaKTepUCTHUKA OIIEHOYHOTO
OIIEHOYHOTO cpenctBa B GOHI
CpelcTBa
1 | OuucTKa CTOYHBIX BOJ OT B3BEIIEHHBIX YaCTHUII (OTCTaBaHUE) 3amuTa pedepara Komnerenmumn
2 | OuuncTKa CTOYHBIX BOJI OT B3BEIICHHBIX YacTull ((pUIbTPOBAHHE) OCBOCHBI €CIIN
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3 | OuncTka CTOYHBIX BOJ] OT B3BEIICHHBIX YaCTHUIL (prroTarms)

4 | OUBUKO-XUMHUYECKUE METOJIbl OUMCTKH CTOYHBIX BOJ (KOATYJISIIIHS)

5 | OU3HKO-XUMHYECKHUE METOIbl OUUCTKH CTOUHBIX BOJ (IKCTPAKIIMS)

6 | ®U3NKO-XUMHUYECKHE METObI OYMCTKHA CTOYHBIX BOJI (MOHOOOMEHHBIN METOT)

7 | MemOpaHHbIe METOa OUHCTKU CTOYHEIX BOIske,

8 | AncopOuHOHHBIC METO/Ia OYUCTKU CTOYHBIX BOJT

9 | XuMuueckue METObl OUUCTKH CTOYHBIX BOJL

10 | buonornueckue METOIbl OUUCTKH CTOYHBIX BOJ

11 | Meronbl ouKcTKa ra30BbIX BEIOPOCOB OT B3BEIIEHHBIX YacTHUI (TIbLIIEOCAAUTEIBHBIE KAMEPHI)

12 | MeTopl O4MCTKA Fa30BBIX BBIOPOCOB OT B3BEIIEHHBIX YaCTHUI] (LIMKIOHBI)

13 | Meronbl 0O4MCTKA ra30BBIX BEIOPOCOB OT B3BEIICHHBIX YaCTHUI] (AIEKTPO(UITBTPHI)

14 | Meronbl OYMCTKA ra30BBIX BEIOPOCOB OT B3BEIICHHBIX YaCTHUI] (TKaHEBBIC (PHIIBTPHI)

15 | MeToapl OYMCTKa Ta30BBIX BHIOPOCOB OT B3BEIIEHHBIX YACTHIL (armapaTrbl MOKPOW OYHCTKHU
ra30BbIX BBIOPOCOB)

16 | Meronbl TepMUYECKON OYMCTKH T'a30BbIX BHIOPOCOB

17 | Meronbl TEpMOKATAIMTUYECKON OUMCTKU Ta30BBIX BHIOPOCOB

18 | MeTozbl OYMCTKH OTXOSIINX ra30B OT OKCUIOB a30Ta

19 | MeTo1bl OYMCTKH OTXOAIINX Ta30B OT OKCHUJIOB CEPBI

20 | MeToapl OYMCTKH OTXOMSIINUX Ta30B OT OKCHJIOB yTiiepo/ia

21 | MeTonbl OYMCTKH OTXOJSIINX Ta30B OT CEPOBOAOPO/IA

22 | BomHoe X034CTBO IIPOMIPEINPUATHIA, 06OPOTHBIE CHCTEMBI BOJOCHAOKEHHS skp!

23 | Metoapl mpenBapuTebHON 00paOOTKH OCAIKOB CTOYHBIX BOJ]

24 | OcHOBHBIE HaIpaBIeHUs IepepaboTKU HeTEIIaMOB

25 | OCHOBHBIE METO/IBI 3ALIUTHI OT IIIyMa

pedepar opopmiieH
COOTBETCTBYIOLIIM
o0pasowm, B pedepare
MPEICTaBICHO
JOCTaTOYHO
oOmupHoe
paccMoTpeHue
BBHIOPAHHOW TEMBHI,
U3JI0KECHUE
Marepuaia
MOCJIeIOBATENBHOE U
HE COJICPIKUT IpyObIX
OLIMOOK, CTYJIEHT
crocobeH
CaMOCTOSITETTLHO
U3JI0KHUTh MaTepHall
pedepara Ha
JOCTaTOYHO BBHICOKOM
YpOBHE.
Komnereniuu e
OCBOEHBI €CIIU
BEIIIICTICPCUNCIICHHBIE
TpeOoBaHUS HE
BBITIOJTHSFOTCH.
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8. IlpuMepsl 32124 1JI NPAKTUYECKUAX 3aAHATHI

3agaua 1. PaccunTarh pasMephl MBUIEOCANOYHON KaMephl 1 ouncTku 4500 M
BO3/yXa, 3arpsA3HEHHOrO MbUIBIO, IUIOTHOCTH d4acThl kotopou 700
kr/M>, a cpenauii quametp 2107 M. TemmepaTypa yaansgeMoro Bo3ayxa

20 °C.
Pemenne. [To HoMorpamme (cM. puc. 1) HaX0UM CKOPOCTh BUTAHUS YACTHI] MbLIH:
v,= 0,8 m/c.
oo X777
o /f YA
g Y.
q00 /f /, 7 A///
a 0Y/20/4//) AR Ak
x AL 7 yfé" 100%
S0 SIS A
s AN 74 19 §
: ST
: TSI S 1 &
§10 7 ‘// 4 S /:f_/ {10 %
g //////;’ 77 ) ;4// g &
s 5[ 15 8§
S 2 "A/F/VA// 1 §
5 A// }////% A? -2 ©
AL V74744 il W T
W20707))/ 9744 o
V97747 /74 107
N4771) 47,74 ik
WPy 01

Puc. 1. Homorpamma st onpezeneHusi CKOpOCTH BUTaHUS YacTHUIL IBUIU: P — INIOTHOCTh
YaCTHIL MBLTH, KI/M° ; t — Temnepatypa raza, °C

[IpuHSB CKOPOCTH ABMKEHHS BO3yXa B MbIJICOCa0uHON Kamepe vV, = 0,5 M/c,
ONpEEIIAEM TUIOIIA/Ib €€ MOMEPEYHOTO CEUEHHUS:

Q 4500

S=bh= 3007~ 360005

= 2,51?

3anaBas BBICOTY KaMephl 1 = 2,5 M, HaliieM €€ LUPUHY:

L _S_25_
~n 25 "
MI/IHI/IMaJ'IBHaH JJINHA KaMepBI
l_h-v_2,5-0,5_ 1563
~ v, o8 M

lv
[Tpunsie [ = 1,6 M, mpoBepsieM BHITIOTHEHHUE YCIOBUSA V < h”
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05 < 1'62';"8, i 0,5 < 0,512

OTtBeT: Y C0BHE BBIIOJIHAETCS, CIEI0BATENIBHO, Pa3MEPhI IIbIIIE0CATOYHON KaMeEPbI
OIIpENEIIEHBI IIPABUIIBHO.

3agaua 2. Paccumrarh suelkoBblii GuiabTp s odnctkd 4600 M>/4 Bo3myxa,
YAAIAEMOTO CUCTEMOM BEHTWJISILIUU oT
nUM(OBAIbHBIX CTAaHKOB, €CJIH KOHLEHTpPAaLus
MBUIA B OYMINAEMOM BO3yXe COCTaBIseT 30 Mr/m>,

a ee TpeIeNbHO JIONyCTHMAas KOHIIEHTPalUs paBHa
6 Mr/m°.

Puc. 2. SsueiikoBslit Macisublit Gunstp DsP
cuctemsl «Pekkax:
1 — kopoOka; 2 — roppupoBaHHAsI CETKA

- —

Pemenne. JlomycTumasi KOHLIEHTPALUS MBUIH B TPUTOYHOM BO3YyX€
Cop = 0,3 oy =0,3-6= 1,8me/m3
Tpebyemast 3 PeKTUBHOCTH OUUCTKHA BO3yXa OT MbUIH

100 ¢ (co —¢,p) 100« (30 — 1,8)
B Co B 30

n

= 94%

Bribupaem sueiikoBbiil ¢punsTp mMapku PP u omnpegensem HeoOxoaumoe
YUCIO (PUITBIPOB:

Q 4600

== =298~ 3
"= T 1540

rae q = 1540 M>/4 — nporyckHas crocoOHOCTh 0qHOro (uabTpa (cM. Tab. 1).
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Ta0muma 1
TexHnyeckue naHHbIe AYECHKOBBIX (GUIHTPOB

Mapka 3amnonHuTENb HauvansHO€e/KOHEUHOE VnenpHas Macca,
¢bupTpa conpoTusnenue, [1a | mbLIeeMKOCTb, I/M> KT
OsP I'odpupoBanubie 40/300 1500 7,9
METaJUINYECKHE CCTKU

Ipumeuanue. Jns Bcex prubTpoB: pazmepsl 514 X514 X55mm; mutomnaap pabodero cedeHus
0,22 Mm% mpomyckHas crocoO6HocTh 1540 M/u mpu yaensHOM Bo3AymHOH Harpyske 7000
M>/(M?eu); 3¢ pekTUBHOCTE ouncTKu 10 80%.

CyMmMapHas miomaas GuibTpyoend MOBEPXHOCTH
S=aeben=0,5140,514 3 = 0,793n*

rae a,b =0,514 « 0,514 M — pa3MepsI MOMEPEIHOTO CEUCHUS OHOTO QUILTPA (CM,
Tadm. 1).
CyMMapHasi IbJIEEMKOCTh (PHIIBTPOB

II=peS=1500¢0,793 = 1189,52

rae p — 1500r/m? — yenpHas NbUIEEMKOCTE OHOTO (GuisTpa Mapku @sP (cm. Tad.

1).
[TponomkuTenpHOCTh  BKCILTyaTauud  (GuiabTpoB  0€3  pereHepanuu
(GuUIBTPYIOIIET0 MaTeprana

1000 « /1 1000« 1189,5

= = 9’2
(Co—Cp) *Q (30— 1,8) « 4600 !

T =

OtrBer: C yuyeroM YCTAaHOBJIEHHOW Ha TMPEINPUATHH MPOJOKUTEIBHOCTH
paboueil CMEHbI MOKHO MPUHSTH T = § 4.

3agaua 3. M3 TEXHOIOTMYECKHMX YCIOBUM M3BECTHO, 4T0 P, = 0,89 kr/™M°, U, =
22,2¢10%Hec/M3, Q. = 1,2 M¥/c, p, = 1950xr/M°, d,,= 20 mxMm, lqo, =
0,5, Cox = 10 /™, n = 0,87. Buiopamu nukinon I1[H-24, 6e3
JIOTIOJITHUTEJILHOTO YCTPOMCTBA U C BBIXOJOM B THIAPABINYECKYIO CETh.
Paccuutath (hakTHUecKyt0 3p(HEKTUBHOCTh OUYUCTKU Ia30B.
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Pemenne. [1o Tabnuiie 2 onpenensieM Vy . = 4,5 M/C U TUCTIEPCUIO pacipeeIeHUs
3HAYEeHUH (PPaKUMOHHON OSPHEKTUBHOCTH TbLIEYJIOBUTENS lq0,=

0,352.

Puc. 2.1. Cxema paboThI IUKJIOHA.
1 — BXOaHOM NaTpyOOK,
2 — BBIXJIOITHAA TpyOa,
3 — MUIMHAPUYECKas YacTh,
4 — KOHMYECKas 4acTh, 5 — MBUICCOOPHUK

177N
ey V\

\
v

\V

Tabnuua 2
OnTuManbpHasi CKOPOCTh ra3a B anmnapare U JUCIEPCHs] paclpeiesIeHUs
3Ha4YE€HUN (PpaKIIMOHHOMN 3(P(HEKTUBHOCTH MbLICYJTOBUTENSL

Tun IH-24 |[[IH-15Y| IOH-15 | OH-11 |IK-IIH-33 | CK-I1H-34 | CK-LIH-
UKJIOHA 34M
Vonms M/C 4,5 3,5 3.5 3.5 2,0 1,7 20,0
lqa,7 0.352 0.283 0.352 0.308 0.364 0.308 0.340
dsoT,MM 3.65 6.0 4.5 8.5 2.31 1.95 1.13

Ipumeuanue: 3nadenus dr, (IMaMeTp YacTUI, YNaBIMBAaEMbIX B ammapare Ha 50%)
COOTBETCTBYIOT CJICIYIOIIUM YCIOBHSAM PaOOTHI IIUKJIOHOB: CPEHSS CKOPOCTH T'a3a B IUKIIOHE Vi
0,6 M; TIOTHOCTh YacTHI] Pur = 1930 Kr/M°; TUHAMHUecKas

= 3,5 M/c; nuameTp uukioHa Dy =
BA3KOCTB Ta3a [y = 22,2010 (Hec)/Mm2.

Heobxoanmas miomnanp ceueHus MUKIOHA OyIeT paBHa

P _

Voum o 4,5

Torma nuaMeTp HUKIOHA

1,2

F
0,785

0,27
0,785

= 0,27 M*

= 0,58 M

OxkpyrJisieM ero 0 BeJIMYMHbBI U3 cTaHAapTHOTO psiaa (tadn. 3) D = 0,6 m
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Taomumna 3.
CraHnapTHBINA psij fUaMeTpa IUKIOHOB

Tun nukinona

CrangapTHbIN psJl AMaMEeTpa UKJIOHOB, M

THUIIA

IIH, CK, CJIK 0,2;0,3;0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0; 1,2; 1,4; 1,6; 1,8; 2,0
BIHHUMOT 0,1;0,15;0,2; 0,25; 0,3; 0,370; 0,455; 0,525; 0,585; 0,645; 0,695
CUOT 0,703; 1,015; 1,242; 1,428; 1,593; 1,698; 1,943

VIJ - 38 0,2; 0,3;0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0; 1,2; 1,4; 1,6; 1,8; 2,0
IM'uapoapesnpoma 0,25;0,3; 0,375; 0,45; 0,55; 0,6; 0,675; 0,730; 0,8; 0,87; 0,95; 1,05;

L1 1,15;1,225;1,32; 1,4; 1,5; 1,6

IKTU tuna I

0.4;0,45;0,5; 0,55; 0,6; 0,65; 0,7; 0,75; 0,8

I{CﬁCTBHTCJ’IBH&H CKOpPOCTDb I'a3a B IUKJIOHC

Q. 1,2

V= — = = 4,25 m/c
0,785¢D2  0,78540,62
OTKJIOHEHHE OT ONITUMAJILHOMN

14,25 —4,5]

o 0fy — 0
45 100% = 5,6%

OTtkiionenue menbuie 15% 3HaunuT BEIOOP MPABUIIBHBIN.
Paccuntaem ko3¢ ULIMEHT rUAPaBINIYECKOrO CONPOTUBICHUS

c(n)

ys00 T K3 =1,2¢095¢75+0 =855

Euzkl.KZ.

rae E;g%)o — K03 UIUEHT TUIPABINYECKOTO COTPOTUBIICHUS OJITMHOYHOTO ITUKIIOHA
nuamerpom 500 MM, BeIOUpaeM mo Tabnuie 4. MHIEKC «C» 03HAYaeT, 4TO IUKJIOH
paboTaeT B TUAPABIMYECKON CETH, a HHJIEKC «I» — 0€3 CeTH, T.e. paboTaeT mpsiMo
Ha BBIXJION B atMoc(epy; k; — MOMPABOYHBIN KOA(h(DUIIMEHT Ha AUAMETP IUKIIOHA,
onpeaensieMblid 1o Tadauue 5; K, — NONMPaBOYHBIA KOADPHUIIMEHT HA 3aIIbUIEHHOCTh

rasa,

ompenensieMpli Mo Tadnuie 6, k3 — KOAQPUIMEHT, YYUTHIBAIOUTUN

JOTIOJIHUTENBHBIE TOTEPU JABIICHUSI, CBSI3aHHBIE C KOMIIOHOBKOM ITMKIIOHOB B
rpyniy. s OMMHOYHBIX HUKIOHOB K3 = 0.

Tabnuma 4.
Tun d/D | be3 nononauTenbHBIX | C KOJBIEBEIM C Beixoguoii | C oTBOAOM
[IUKIIOHA YCTPOWCTB b dy3zopom YIIUTKON 90°R/d =1,5
Sy Sy $y & & V= |1d>
0-12 | 0-12
Su Su
IMH-11 0,59 | 245 250 207 215 235 245 250
IIH-15 - 155 163 132 140 150 155 160
IMH-15Y | - 165 170 140 148 158 165 170
11H-24 - 75 80 64 70 73 75 80
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CIK- 0,33 | 520 600 - - 500 - 560
11H-33
CK-LIH- | 0,34 | 1050 1150 - - - - -
34
CK-LIH- |- |- 2000 - - - - -
34M
3HaueHust KO3PPUIIMEHTOB COMPOTUBICHUS OJTMHOYHOTO IIUKJIOHA
Tabnuna 5.
[TonpaBouHbIit K03()PUIMEHT, YIUTHIBAIOIIUI TUaMETpP LUKIOHA (K1)
Travetp (Mm) 200 300 450 500 600
Twrl IMKII0Ha
IMH-11 0,95 0,96 0,99 1,0 1,1
[H-15, IH-15Y, 11H-24 090 | 0098 1,0 1,0 12
CIK-11H-33, CK-11H-34, CK-1TH-34M 1,0 1,0 1,0 1,0 1,0
Tabnuna 6.
[TonpaBouHbIil KO3PGUUKUEHT HA 3albUICHHOCTH Ia3a (K;)
Cax, /M 0 10 20 40 80 120 150
Tvn npxiona
IMH-11 1 0.96 0.94 0.92 0.90 0.87 -
I1H-15 1 0.93 0.92 0.91 0.99 0.87 0.86
I[[H-15V 1 0.93 0.92 0.91 0.89 0.88 0.87
I1H-24 1 0.95 0.93 0.92 0.90 0.87 0.88
CAK-I1H-33 1 0.81 0.785 0.78 0.77 0.76 0.745
CK-11H-34 1 098 | 0947 | 0.93 0915 | 091 0.90
CK-1IH-34M 1 0.99 0.97 0.95 - - -

PaccuntaeM k03(QGUUMEHT TUAPABIMYECKOTO COMNPOTHUBICHUS W MOTEPH
JTABJICHUS

p.ov? 0,86¢4,252

AP:EL;.

=855 = 664,0711a

B3ss B Tabmuwe 2 napameTp di,, onpeesseM IMaMeTp YacTHIL YIaBIMBAEMbIX
B annapate Ha 50% 1npu pabouux yclIoBUsAX

dso = dgo °

0,6 1930 2221076 3,5
06 1950 22,2106 4725

3,65 3,3
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Torna napametp X paBeH

d
yotla) 6l g
Jlgz oy +lg? o, J/9,3522+0,52

[To Tabnure 7 onpenenstot 3Hauenue O(x) = 0,8997.

Tabmumna 7.
3HaueHre HopMaTbHOU PyHKIMHU pactpenenieHus D(x)

X D(x) X D(x) X D(x) X D(x)
-2,70 0,0035 -1,06 0,1446 0,00 0,5000 1,08 0,8599
-2,60 0,0047 -1,04 0,1492 0,02 0,5080 1,10 0,8643
-2,50 0,0062 -1,02 0,1539 0,04 0,5160 1,12 0,8686
-2,40 0,0082 -1,00 0,1587 0,06 0,5239 1,14 0,8729
-2,30 0,0107 -0,98 0,1635 0,08 0,5319 1,16 0,8770
-2,20 0,0139 -0,96 0,1685 0,10 0,5398 1,18 0,8810
-2,10 0,0179 -0,94 0,1736 0,12 0,5478 1,20 0,8849
-2,00 0,0228 -0,92 0,1788 0,14 0,5557 1,22 0,8888
-1,98 0,0239 -0,90 0,1841 0,16 0,5636 1,24 0,8925
-1,96 0,0250 -0,88 0,1894 0,18 0,5714 1,26 0,8962
-1,94 0,0262 -0,86 0,1949 0,20 0,5793 1,28 0,8997
-1,92 0,0274 -0,84 0,2005 0,22 0,5871 1,30 0,9032
-1,90 0,0288 -0,82 0,2061 0,24 0,5948 1,32 0,9066
-1,88 0,0301 -0,80 0,2119 0,26 0,6026 1,34 0,9099
-1,86 0,0314 -0,78 0,2177 0,28 0,6103 1,36 0,9131
-1,84 0,0329 -0,76 0,2236 0,30 0,6179 1,38 0,9162
-1,82 0,0344 -0,74 0,2297 0,32 0,6255 1,40 0,9192
-1,80 0,0359 -0,72 0,2358 0,34 0,6331 1,42 0,9222
-1,78 0,0375 -0,70 0,2420 0,36 0,6406 1,44 0,9251
-1,76 0,0392 -0,68 0,2483 0,38 0,6480 1,46 0,9279
-1,74 0,0409 -0,66 0,2546 0,40 0,6554 1,48 0,9306
-1,72 0,0427 -0,64 0,2611 0,42 0,6628 1,50 0,93332
-1,70 0,0446 -0,62 0,2676 0,44 0,6700 1,52 0,9357
-1,68 0,0465 -0,60 0,2743 0,46 0,6772 1,54 0,9382
-1,66 0,0485 -0,58 0,2810 0,48 0,6844 1,56 0,9406
-1,64 0,0505 -0,56 0,2877 0,50 0,6915 1,58 0,9429
- 1,62 0,0526 -0,54 0,2946 0,52 0,6985 1,60 0,9462
-1,60 0,0548 -0,52 0,3015 0,54 0,7054 1,62 0,9474
- 1,58 0,0571 -0,50 0,3085 0,56 0,7123 1,64 0,9495
-1,56 0,0594 -0,48 0,3156 0,58 0,7190 1,66 0,9515
- 1,54 0,0618 -0,46 0.32282 0,60 0,7258 1,68 0,9535
-1,52 0,0643 -0,44 0,3300 0,62 0,7324 1,70 0,9554
- 1,50 0,0668 -0,42 0,3372 0,64 0,7389 1,72 0,9573
-1,48 0,0694 -0,40 0,3446 0,66 0,7454 1,74 0,9591
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- 1,46 0,0721 -0,38 0,3520 0,68 0,7517 1,76 0,9608
-1,44 0,0749 -0,36 0,3594 0,70 0,7580 1,78 0,9625
- 1,42 0,0778 -0,34 0,3669 0,72 0,7642 1,80 0,9641
-1,40 0,0808 -0,32 0,3745 0,74 0,7703 1,82 0,9656
- 1,38 0,0838 -0.30 0,3821 0,76 0,7764 1,84 0,9671
-1,36 0,0869 -0,28 0,3897 0,78 0,7823 1,86 0,9686
- 1,34 0,0901 -0,26 0,3974 0,80 0,7881 1,88 0,9690
-1,32 0,0934 -0,24 0,4052 0,82 0,7939 1,90 0,9713
- 1,30 0,0968 -0,22 0,4129 0,84 0,7995 1,92 0,9726
-1,28 0,1003 -0,20 0,4207 0,86 0,8051 1,94 0,9738
- 1,26 0,1038 -0,18 0,4286 0,88 0,8106 1,96 0,9750
-1,24 0,1075 -0,16 0,4364 0,90 0,8159 1,98 0,9761
- 1,22 0,1112 -0,14 0,4443 0,92 0,8212 2,00 0,9772
-1,20 0,1151 -0,12 0,4522 0,94 0,8264 2,10 0,9821
- 1,18 0,1190 -0,10 0,4602 0.96 0,8315 2,20 0,9861
-1,16 0,1230 -0,08 0,4681 0,98 0,8365 2,30 0,9893
- 1,14 0,1271 -0,06 0,4761 1,00 0,8413 2,40 0,9918
-1,12 0,1314 -0,04 0,4840 1,02 0,8461 2,50 0,9938
- 1,10 0,1357 -0,02 0,4920 1,04 0,8508 2,60 0,9953
-1,08 0,1401 0,00 0,5000 1,06 0,8554 2,70 0,9965

OTtcrona cTreneHb OYUCTKHU

n=05¢(1+®(x))=05¢(1+0,8997) =095

CrerneHb OYHUCTKH BBIIIE Tpe6yeM0171, 3HAYUT NUKJIOH IIOAXOOUT AJISA OUYUCTKH.
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