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1. llean ocBOEHUA TUCHMILIMHBI.

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

— NIpeIOTBpAICHHS 3arPA3HEHUS OKPYIKAIOIIEH CPEbL;

— OYMCTKHM Ta30BbIX BBIOPOCOB M CTOYHBIX BOJ Ha HPEINPUATHAX

HHEPreTUYECKON OTpacIy,
— 00e3BpeKUBaHUS U NIEPEPAOOTKU OTXO/I0B SHEPTONPEATPUSITHI.

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, I'DC u 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
OKPYIKarOIIEH CPEIBI.

2. Mecto nucunmiaabl B cTpykrype OOII 6akanaBpuara.

HucruminHa «Kojiornueckasi 0€30MacHOCTh Ha MPOU3BOJICTBE» OTHOCUTCS
K 4uCTy NpodeCCHOHAIBHBIX YUEOHBIX AUCIUIUIMH BapUATUBHOM 4acTU 0a30BOTO
1MKjI1a 00pa3oBaTeIbHOM MporpaMMbl OakajiaBpuara.

«IKojorudeckas 0€301macCHOCTh Ha TIPOU3BOJICTBEY B3aMMOCBI3aHA JJOTHICCKU

U COACPKATEITLHO-METOUYCCKN CO CISAYIOIMMMH JUCIUTUIMHAMYA 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. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO IMCUHUILINHE
(Moay.110), COOTHECEHHBbIE € INIAHMPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUA
00pa3oBaTeJIbHOM IPOTrPAMMBI.

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 | cnocoben co3maBaTh 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 Mertomamu moxo0pa HEOOXOIMMOT0 000PY TOBAHHS
JUISL OYMCTKU BBIOPOCOB B atMocdepy, cOpocoB B
ruapochepy W g mepepabOTKH  TBEPIBIX H
PaIMOaKTUBHBIX OTXOJ0B

4. CTpyKTYypa M coJep:KaHue JUCHUIIHHBI.

OO6mast Tpy10€MKOCTh TUCUUIIIMHBI COCTABISIET 4 3a4ETHBIX €AUHMUIIBI, T.C.
144 akamemudeckux dYacoB (M3 HUX /2 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
ceMHHapcKue paboThl — 2 yaca B Henenro (36 yacoB), hopMa KOHTPOJIS — 3a4eT.

CTpykTypa U couepkaHUuE TUCIHUILTAHBI « DKOJIOTHYeCcKas 0€30MacHOCTh Ha
IIPOU3BOJICTBE» IO CPOKAM M BHJIaM padboThl oTpaxkeHsl B [Ipumnoxenun 1.

Copepxanue pa3aesioB IMCHUIINHBI.

1. OcHOBHBIE 3arPA3HUTEIN 1 HOPMUPOBAHUSI CO/IEPKAHUE BPeIHbIX BellleCTB
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
DHEPTreTUYECKON OTpaciau. XapaKTEPUCTHKH OCHOBHBIX HCTOYHUKOB BBIOPOCOB
3arpsI3HSIONIMX BEIIECTB.

2. MeToabl 0YMCTKA ra30BbIX BHIOPOCOB OT B3BEIIEHHbIX YaCTHII

OCHOBHBIE XAapAaKTEPUCTUKHU B3BCIICHHBIX YaCTHUIl M MEXaHU3Mbl HUX
ocaxkaeHus. KoHCTpyKIMK anmnapaTtoB-MbUICYJIOBUTENEH, 001aCTH UX TPUMEHEHUS
U S(PQGEeKTUBHOCTh YJIAaBIMBaHUS (MBLICOCAJAUTENbHBIE KaMepbl, IUKJIOHBI,
ANEKTPOPUIBTPEl M TKAHEBbIE (UIBTPHI, anmapaTbl MOKPOW OYMCTKH Ta30BBIX
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BBIOPOCOB).

3. Meroabl TepMHYECKO W TEPMOKATAIUTUYECKOH OYHUCTKH Tra30BbIX
BBIOPOCOB

DOU3NKO-XUMUYECKAS CYIIIHOCTh MIPOIIECCOB TEPMHUIECKOH u
TEPMOKATATUTHYECCKOW  OYMCTKH  (00€3BpEKMBAHUSI) Ta30BBIX  BHIOPOCOB,
CoJIeprKalluX BpeHbIC OpraHndeckue BemecTBa. OCHOBHBIC PEKUMHEBIE TTapaMeTPhI
IIPOIIECCOB, o0ecreunBaroIre BBICOKYIO 3¢ (HEeKTUBHOCTH OUYHUCTKH
(o6e3BpexkuBanusi). OCHOBHBIE TpeOOBaHUSI K Ta30BbIM BblOpocam. OO6mnactu
IPUMEHEHHUST METOJIOB.

4. MeToabl noAaBJeHUsI 00pa30BaHUsA OKCHI0B a30Ta. QOYHCTKA OTXOASIIMX
ra3oB OT OKCH/IOB

OcHOBHBIE METOJIbI MOJIaBJICHUSI 00pa30BaHUSI TEPMUUECKUX M TOILTUBHBIX
OKCUJIOB a30Ta. OnTUMaIbHbIE PEKUMHBIC MapaMeTpbl U (PaKTOPHI, BIUSIIONINE Ha
3 PEeKTUBHOCTh METOJOB TOJAABJICHUS OOpPa30BaHUM OKCHUAOB a30Ta. MeToabl
OUYUCTKH OTXOMASIIUX Ta30B OT. OKCUIOB a30Ta, OKCUJIOB CEPhI, OKCUJIOB YTJIEPO/a,
CEepoBOIOPOIa (TEpMUUECKUE U TepMOKaTaTuTuieckue). OnTuManbHble PEKUMHBIE
napameTpbl U 3P(HEKTUBHOCTb METOJIOB OUHCTKH.

5. O00opoTHBIE CHCTEMBbI BOOCHAOKEHUS

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

6. O4ucTKA CTOYHBIX BOJ OT B3BEIIEHHBIX YaCTHIL
MexaHu3Mbl OUHCTKH CTOYHBIX BOJ METOJIaMH OTCTauBaHMs, (PUIBLTPOBAHUS
U ¢aorauun. KOHCTpYKTUBHBIE OCOOEHHOCTH anmapaToB U UX 3()(PEKTUBHOCTb.

7. DU3UKO-XUMHYECKHEe MEeTOIbl OYMCTKH CTOYHBIX BOJ

OU3UKO-XUMHUYECKasd CYIIHOCTh MPOLECCOB KOAryJsiliUM, SKCTPAKIUU H
MOHOOOMEHHOro MeroAa ouyucTkM. OO0nactb npuMeHeHUs U SPEPEKTUBHOCTD
MeTo10B. CIocOObI pereHepaluy SKTpareHToOB 1 HOHOOOMEHHBIX CMOJI.

8. MemOpaHHbIe M a1COPOLIMOHHBbIE METO/Ia OYMCTKHU CTOYHBIX BOJ

[Tpuntunel paboThl MEMOPAHHBIX U AJCOPOITMOHHBIX YCTaHOBOK. OO0JacTh
npUMeHeHUs: U 3(HEKTUBHOCTh JaHHBIX METO/I0B. THUIIBI MEMOpPAHHBIX MPOLIECCOB
U yCTaHOBOK. THMBI aCOPOCHTOB M yCTaHOBOK UX 3(P(PEKTUBHOCTH U CHOCOOBI
pereHepaiuu aacopOCHTOB.

9. XuMHuyecKkne ¥ 0M0JI0rHuecKme METOAbI OYUCTKHU CTOYHBIX BOJ

CYI_HHOCTB XUMHUUYCCKUX MCTOAOB OYHCTKH CTOYHBIX BOJI. 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 NpUMEHEHUs, S(PPEKTUBHOCTH M MPEUMYILECTBO
OMOIOTMYECKUX METOJ0B OYUCTKU BoA. Daktopsl Biustomme Ha 3PGEeKTUBHOCTD
paboThl OMOJIOTHUECKUX OYHCTHBIX COOPYKEHUH.

10. MeToabl nepepadoTKH 0CAAKOB CTOYHBIX BOJ

MeTtoasl mpeaBapuUTENbHOW O00paOOTKHM OCAJKOB CTOYHBIX BOJ, HX
¢usznyeckas CyImHOCTh M Ha3HAu€HHWE: CTaOWIM3alusl, KOHIUIMOHUPOBAHUE,
o0e3BoxuBaHue. OCHOBHBIEC HAIIPABJICHUS NEpepabOTKU HEPTEITIaMOB.

11. OrueBoe 06e3Bpe:KUBAHNE NPOMBILLIEHHBIX 0TX0/10B

CymHOCTh METOJa OrHEBOro 00€3BpeXHBaHMS OTX0J0B. OCOOEHHOCTH
00e3BpEe)KUBAHMSI OPTraHMYECKHX BEIIECTB Pa3UYHBIX Ki1accoB. DakTophl,
OKa3plBalOIMe BIMAHHE Ha 3(pdexkTuBHOCTH Meroaa. OOnacTb NPUMEHEHUS.
TenoBbie ¥ TEXHOIOTUYECKUE CXEMBI YCTAHOBOK (C PET€HEPATUBHBIM U BHEIITHEM
TEIUIONCIIONB30BAHNM).  MarepuaibHble  OalaHChl  MPOLIECCOB  OTHEBOIO
oOe3BpexuBaHus. OCHOBHBIE THIIBI alllapaToB MX MPEHMYIIECTBA, HEJOCTATKH H
00JaCTH IPUMEHEHHUS.

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

5. O0pa3oBaTejibHbIE TEXHOJIOTHH.

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 BHEAYAUTOPHON paboOTON C 1eilbt0 GOpMUpPOBaHUS U
pa3BUTHS NPOo(EeCCHOHATBHBIX HABBIKOB 00YYaIOIIUXCA:

— TPOBEACHUE MYJIbTUMEIUNHBIX JICKIUN;

— BBINOJHEHUE pacueTHO-TpauiIecKux pador;

— 00CyXJIeHHE U 3amuTa pedeparoB 1Mo JUCHUILINHE,

— TIOATOTOBKA, IMPEACTaBICHUE M OOCYKISHHUE MPE3SHTAIMN Ha CEMHHAPCKUX

3aHSTHUSX;
— TPOBEACHHUE MAaCTEP-KIACCOB IKCIIEPTOB U CICHUAIKMCTOB IO METOJAM U
CpeaCTBaM U3MEPEHUN U KOHTPOJIsl Ha TeppuTopun TILI.

VY nenbHbINA BeC 3aHIATHM, TPOBOJIMMBIX B MHTEPAKTUBHBIX (pOpMax, onpeaesieH
IJIaBHOW 11eJIbI0  00pa30oBaTeNbHOM MPOrpaMMbl, OCOOEHHOCTbIO KOHTHHIEHTA
OoOy4JaroumMxcst U COAEPKaHUEM AUCIUIUIMHBI «DKOJorudeckas 0e30MacHOCTh Ha
MIPOU3BOJICTBEY U B IIEJIOM IO AUCHUIIIMHE cocTaBiisieT 50% ayTuTOpHBIX 3aHSATHH.
3aHATHUS JTEKUMOHHOTO TUMAa COCTAaBISIOT 66,7% 0T 00beMa ayIUTOPHBIX 3aHATUH.



6. OneHo4YHbIe cpecTBA /ISl TEKYIero KOHTPOJIsl yCIieBaeMOCTH,
NMPOMEKYTOYHOI ATTeCTALMY N0 UTOraM OCBOEHHA TUCHUILIUHBI U Y4eOHO-
MeTou4YecKoe odecreyeHue caMOCTOATEILHOM PadoThI CTY/IEHTOB.

B mpomecce oOydeHHs] WCMONB3YIOTCS CIEAYIONTUE OIEHOYHBIE (DOPMBI
CaMOCTOATEILHON PabOThI CTY/IEHTOB, OIECHOYHBIE CPEACTBA TEKYIIErO KOHTPOJIS
YCIIEBAEMOCTH ¥ TIPOMEXKYTOUHBIX aTTECTAITHI:

- JIUCKYCCHUS B KOHIIC JICKITUH;

- BeinoaHenue PI'P;

- KPYIJIBIA CTOJ;

- pedepar mo Teme: «IKOJOTMUECKas OE30MacCHOCTh Ha TPOU3BOICTBE
(MHAUBUTYATIBLHO IS KAXJ0TO 00yYaroIerocs);

- TOATOTOBKA W BBICTYIICHHE HAa CEMHHAPCKOM 3aHSATHUHU C MPE3CHTAIMCH U
oOCyXJIeHHEeM Ha TeMy «IKoJorudeckas 0e30macHOCTh Ha IMPOU3BOJICTBEY
(MHAUMBUTYATILHO JJIS KAX0TO 00y4aromerocs);

OLeHOYHBbIE CpENCTBAa TEKYLIErO0 KOHTPOJS 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. IlepeyeHnb KOMNETEHIIUI ¢ yKa3aHHEM 3TaNoB uX GopMHUPOBaHUS 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
YHUCJIC 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
CPE/IBL. 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 OYUCTKU. | 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 OTXO0JI0B, HaBBIKH OTXOJI0B, 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, BBIMOJHUIN 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 00ecnieueHre JUCHUIINHBI.
a) OCHOBHAas JiUTeparypa:
1. KynunoB A.A., 3uranmmnaa C.K. DHeprocOepexeHue B TEMI0IHEPTETHKE
U TEIUIOTEXHOJIorusaX. — M.: Mamnoctpoenue, 2011. — 374 C..sk!
2. Iyoposckas O.I'., Ilpuitmak JI.B., Aunpynsk U.B. PecypcocOeperarorime
TEXHOJIOTUA OOE3BPEKMBAHMS W YTHIM3AIMU OTXOJOB TMPEINPHUSTHI


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

TeIUIOPHEPTeTHYeCKOro komruiekca KpacHosipckoro kpasi: moHorpadus.
Cubupckuii penepanpupiii yausepcutet 2014 . — 164 c.

3. Korenbubie ycranoBku. T. 1V-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.: DU3MAJIJIUT, 2008. — 352 c.

5. llunnukoB II.A., Ho3apenko I'.B. KomrmuiekcHbIi 3SKCepreTHUecKui
aHanu3 SHepro6siokoB TOC ¢ HOBBIMH TEXHOJOTHSIMHU: MOHOTpadus
HI'TY 2009 r. — 190 c.

0) 1OMOJIHUTEILHAS JIUTepaTypa:

1. TexHOIOTUYECKUE CUCTEMBI IIPOM3BOJICTBA JIeTallell HAYKOEMKOM TeXHUKHU:
VYyeOHoe nocobue aiisg By30B M.: MammHocTtpoenue, 2006. — 559 c.

2. Jlapnukun B.B., Hemymenko /. A. Dkonorust sHepreTH4eckinx 00beKTOB.
[Ipaktukym: yueonoe nocodue. HI'TY 2011 r. — 136 c.

3. [lyuxoB JLLA., Bopo6seB b.M., BacioukoB 10.®. VYraesnepreruueckue
KOMILJIEKCHl ~ Oyaymero  MOCKOBCKMI  TOCYJIapCTBEHHBI  TOPHBIN
yHuepcuteT 2007 r. — 245 c.

4. Anamos E.O., parynoB O.I'., Opnos B.B., Ab6arsa JLIL
MamunHoctpoenue saepHoit Texuuku. Tom IV-25. B nByx knurax. Kaura
1. M.: Mammnoctpoenue, 2005. — 960 c.

5. Jlenn I'.®. Cxxuranue yroiabHOM MBUIM B TOMKAX MAPOBBIX KOTIIOB: JIOKJIAT
B 3acemannu Il (Mexanmdeckoro) otraena MmmepaTopcKoro pyccKoro
TexHudyeckoro ooOmectBa 21 ¢espans 1896 r. Tun. Mmmnepar. akan.
Hayk 1896 1. — 54 c.

6. Mopozoa O.I'., [Ten P.3., ®omenko [O.I1. IlpuHIUIEI ONTUMU3AIAH
KayecTBa BOJAbI BojoeMa-oxjamurtenss bepesoBckont [POC-1  mns
TEXHOJIOTUYECKHX 1elell M akBakyJdbTypbl. Cubupckuii (enepanbHbIN
yHusepeuteT 2011 r. — 185 c.

7. Mapxoukuit .JI. OCHOBBI paguallMOHHONW OE30MaCHOCTU HACEJICHHUS:
ydyebHoe nocobue Brimmiimas mkona 2011 r. — 224 c.

B) IPOrpaMMHoe odecrieueHue H HHTEPHET-Pecypcehl:
[Tporpammuoe obecmeucaue Windows.

1. bubnuoTteka TEIJIOPHEPTETHKA
(http://teplolib.ucoz.ru/load/vodopodgotovka/15)
2. lNazera «JHepreTuka 151 MIPOMBIIIUIEHHOCTD Poccunm»

(http://www.eprussia.ru/epr/)
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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
skonorus.” (http://www.isjaee.com/jour/issue/archive)
5. Xypnan “Bomoounctka. Bomomoaroroska. BomocnaGxkenue.” (Vvv.id-
orion.ru)

6. Kypnan

“DneprocoepexeHue u

(https://enivpress.jimdo.com)

\l

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

BOJONOATOTOBKA.

8. XKypuan “Bomoouncrka.” (panor.ru/magazines/vodoochistka.html)

8. MaTepuajibHO-TeXHHYECKOe oOecnevyeHne JUCIUIIIUHBI.

— MynpTumenuiinpie ayautopun AB 2415, ocHalieHHas OprTEXHHUKOM

MyJIbTUMenna cpeacTBamu (mpoektop, [1IK u ap.)
— Pa3zgaTouHblii Matepuall Juisl IPOBEACHUSI PACYETOB MO 3aJaHHONW METOJUKE
Ha TPAKTUYECKUX 3aHATUSIX

b

u

9. MeToanuyeckue peKOMeHAALMHU AJIA CAMOCTOATEIbHOM PadoThl CTYE€HTOB

Paznen
JUCLUI-
JIMHBI (TEMa)

Bua camocrostensHO#M paboThI

dopma TeKy1ero
KOHTPOJIA

KoHCTpyKTHBHBIE 0COOEHHOCTH anmapaToB U UX

CemecTp 6
IIpencraBnenue u
Temsr 2-12 Pedepar pea
3ammuTa pedepara
HCKYCCHS Ha
CamocmosmenvHoe uzyuenue. Jucky
JIEKIINH, TIPOBEPKa
Tema 1 XapakTepuCTUKN OCHOBHBIX HCTOYHUKOB
6 YPOBHSI TOTOBHOCTH
BBIOPOCOB 3arpsI3HSIIONTUX BEIIECTB.
CTYJICHTa
HCKYyCCHSI Ha
CamocmosmenvHoe uzyuenue. Jlucky
JIEKIINH, TIPOBEPKa
Tema 2 OcCHOBHBIE XapaKTEPUCTUKHU B3BEIICHHBIX YaCTHI]
1 MEXaHU3MBbI UX 0CaXK YPOBITA FOTOBHOCTH
TICHUSI.
CTYJICHTa
Juckyccus Ha
Tema 3 CamocmosmenvHoe uzyuenue. JIEKIINH, TIPOBEPKa
OcHoBHbIE TPeOOBaHUS K TA30BBIM BHIOpOCAM. YPOBHSI TOTOBHOCTH
CTYJICHTA
CamocmosmenvHoe uzyuenue. Tuckyccus Ha
MeToabl OUUCTKH OTXOSIINUX Ta30B OT: OKCHIOB y
JIEKIINH, TIPOBEPKa
Tema 4 a30Ta, OKCUJIOB CEPhI, OKCUIOB YIJIepoa,
YPOBHSI TOTOBHOCTH
cepoBoOI0poa (TEPMUUYECKHE U CTyIeHTa
TEPMOKATAJIUTHUECKHE). Y
HCKYyCCHUSI Ha
CamocmosmenvHoe uzyuenue. Jlucky
JIEKIINH, TIPOBEPKa
Tema 5 OcHOBHEBIE KaueCTBEHHBIE TTOKA3aTEIN BOIbI
060 6 YPOBHSI TOTOBHOCTH
POTHBIX CUCTEM BOJOCHAOKEHUSI.
CTYJICHTA
Tema 6 Camocmosmenvroe uzyuenue. Juckyccus Ha

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 usydernue.

Juckyccus Ha
JIEKLMH, IPOBEPKaA

Tema 7 Crioco0blI perenepary SKTPareHTOB U
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 KIIACCOB.
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 Kpyrasiit cton pry p
COOCTBEHHYIO TOUKY
3pEHHUs
Onenka ymMeHui
. apryMEeHTHUPOBATh
Tema 1-12 JloknasoB ¢ npe3eHTanue pry P
COOCTBEHHYIO TOUKY
3pEeHUs
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10. MeToauyeckue peKOMeHIANUM 1JIsl MPenoaaBaTeJisi

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, yeTmiii
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. MHCHUSMU COOCTBEHHYIO
TOYKY 3pEHUS
ITenarornyeckuii Paznenenue
acckas, Mmokas CTYAEHYECKOU IpyIIIbI
[IpakTrueckoe Ir)l GII’LSI];JIGHI/IG’ Hay§0HF TITTBI ;Pg’ Brmosmenne
Tema 7 P P Py PI'P, yctHbIii
3aHATHE aJropyuTMa peIICHUsl | BapuaHTaM. OLDOC
3a/1a4, BBINOJHEHUA | MexrpynnoBoit p
METOJIMK U Jp. JIAAJIOT.
WNndopmannonnas
YreHue JIEKIHUHU C nekiua. CoaepkaHue
HCIIOJIb30BAHUEM HETOCPEJICTBEHHO
JIEMOHCTPAIIMOHHBIX | MepenaeTcs YcrHblii onpoc
MaTepHuajioB U Mpeno/iaBaTesieM B
Tema 8 | Jlekuuu MpEe3EHTALUHH. TOTOBOM BHJIE Yepe3
MOHOJIOT.
OueHka yMeHUI
IIpoBencHue CBoboHBIT 00MeH apryMEHTHUPOBATh
JIUCKYCCHH. MHEHUSMH COOCTBEHHYIO
TOYKY 3pEHUS
ITeparornyeckuii Paznenenune
acckas, Mmokas CTYJAEHYECKOU IpyIIIbI
[IpakTrueckoe ﬁ em,;u;nenne’ Hay§0HF TITTBI 1?31 Brmossenne
Tema & P P Py PI'P, ycTHbIi
3aHATHE aJropyuTMa peIlIeHUsl | BapuaHTaM. OLDOC
3a/1a4, BBINOJHEHUA | MexrpynnoBoit p
METOJIMK U Jp. JIAAJIOT.
Nudopmanmonnas
YUreHue JeKIHH C (bopman
nekiua. CoaepxkaHue
HCIIOJIb30BAaHUEM
HETIOCPEJICTBEHHO
JIEMOHCTPALIMOHHBIX N
nepeaaeTcs VYcTHBI onpoc
MaTepHaJioB U
Tpeno/iaBaTesieM B
MIPE3EHTALINHH.
Tema 9 | Jlekuun TOTOBOM BUJIE YEPE3
MOHOJIOT.
Onenka ymeHui
IIpoBeneHue CB00OO1HBIN 00MEH apryMEHTHUPOBATh
JIUCKYCCHH. MHEHUSMH COOCTBEHHYIO
TOYKY 3pEHUS
Ilegarornueckui Paznenenne
accKas, Mokas CTyJICHYECKOH TITTBI
[IpakTrueckoe Ir)l em.sn;neHHe’ HayrIIlo,ur TITTBI ;Pg’ Brmosmenne
Tema 9 P P Py PI'P, ycrHbiii
3aHATHE aITOpUTMa PEIIEHUs | BapuaHTaM. oIDOC
3a/1a4, BBIMOJHEHUA | MexrpynnoBoit p
METOJIMK U JIP. JTAAJIOT.
Nudopmanmonnas
YreHue neKkum ¢ (bopman
nexuus. ConepxaHue
HCIIOJIb30BaHUEM
HETIOCPEJICTBEHHO
Tema JIEMOHCTPALIMOHHBIX .
nepeaaeTcs VYcTHbI# onpoc
10 Jlexumn MaTepHaioB U
Mperno/aBaTesieM B
MPE3EHTALUHH.
TOTOBOM BH/JIE YEPE3
MOHOJIOT.
ITpoBeneHue CB0060IHBIN 00MEH OneHka yMeHun
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JUCKYCCHH. MHEHUSIMU apryMEHTHPOBATh
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
nexuust. ConepkaHue
UCIOJIb30BaHUEM
HEIOCPEICTBEHHO
JIEMOHCTPALIMOHHBIX .
nepenaeTcs YcTHBI 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 aJITOpUTMa PEIICHUs | BapuaHTaM. o,ny oc
3a/1a4, BBINOJHEHUA | MexrpynnoBoit p
METOJIUK U IP. JIUAJIOT.
CB00OO1HBIN 00MEH
MHEHHUSAMH, .
. Onenka ymeHui
MTO3BOJISIFOIIMMA
Tema 1- | Cemenapckoe . apryMeHTHPOBAaTh
Kpyruslii cTon HaXOJIUTh TOUKH
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 | Jloxmanos c apryMEHTHUPOBATh
. o0yJaromuxcs B
12 3aHSTHE Ipe3eHTaluen COOCTBEHHYIO

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

TOYKY 3pEHUS
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[Iporpamma cocraBneHa B cooTBercTBuu ¢ TpeboBanusimu ®I'OC BO c yuerom
PEKOMEH 1Al [TpOOI1 BO o HAMNpPaBJICHUIO MOATOTOBKH
13.03.01 «TemnosnepreTuka u TEIUIOTEXHUKa» u Tpodmto «lIpombinuieHHas
TEIJIO3HEPTETHUKA»

IIporpammy cocTtaBuJI:

Homnent kadenpsl «[IpoMbIluIeHHAS TETIIOIHEPTETUKA»
K.T.H., JIOLIEHT A.B. Pa3annena

[Iporpamma  oOcyxneHa  Ha  3acenanud  kKadeapel  «IIpombliieHHas
Tero3HepreTrkay. [Ipotokon ot 30 aBrycra 2019 1. Ne 1
CornacoBaHo:

3aBenyromuii kadenpoit «IIpombliiieHHAs TEMIOIHEPTETUKAY
K.T.H., JIOLICHT JLLA. MaprommH

PykoBoautens OOII E.A. Uyraes

17



CTpyKTypa U coiepKaHue TUCHUILUINHBI « DKOJ0THYecKasi 6€30MacCHOCTh HA MPOU3BOCTBE
no nanpagpjenno noAroroBku 13.03.01 «Teno3HepreTuka u 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 uq CTYIEeHTOB TAlUH
S P PY10eMKOCTh B
n/n O F 3 yacax
I/ 1 Cp K K. P Ped | Ipes. c
'HCaCCHFepaT;:mK.H'33
0 P P )
11 Jkojoruyeckass 0e3omacHocTb. Ilpemesibl  3KOJOTMYECKOIi 61 1 9 o |4 4
0ezonacHocTu. Pacuer ynep06a okpy:kalouiei cpene.
OcHoOBHBIE MOKA3aTeJIH HOPMHUPOBAHUS KayeCcTBA OKpYKaromei
1o | CPEAbI H BPEIHBIX BelleCTB B BbIOpOCaxX mpeanpusATHIA 61 2 9 o | 4+ +
IHEpPreTH4ecKo oOTpac/u. XapaKkTepuCTUKU OCHOBHBIX
HCTOYHHUKOB BBIOPOCOB 3arpsi3HAIOLIMX BEIIECTB.
1.3 | CemuHapcKoe 3aHSATHE — KPYTJIBIA CTOJ 6| 2 6 2 | +
14 OcCHOBHBIE XaPAKTEePUCTHKHU B3BEIICHHBIX YACTHI H MEXaHU3MbI 61 3 9 o | 4+ +
UX OCAXKIEHMS.
KoncTpykuum  anmapaToB-nbliey/I0BHTeNeld, 00JacTH  HX
NMpPUMeHEeHUs " 3} pexTHBHOCTH yJIaBJIMBaHHUA
1.5 | (mpL1€OCAIMTEIbHBIE KaMepbl, HUKJIOHBI, 3JeKTPoPuIbTpsl u | 6 | 4 2 2 | + + +
TKaHeBble (GUJIbTPHI, ANNAPaThl MOKPOil OYMCTKH Tra3oBbIX
BbIOPOCOB).
1.6 | Pacuer ymep0a okpyxatolie cpese. 6| 4 6 2 | + + +
DU3UKO-XUMHUYECKAsi CYIIHOCTh TMPOLECCOB TEPMHYECKOH M
1.7 | TepMoOKATAIMTHYECKOIT OYMCTKH (00e3Bpe;KUBAHMSA) ra3oBbIX | 6 | 5 2 2 |+ + +
BBIOPOCOB, CO/IeP:KALUX BpPeHbIe OPraHnyecKue BellecTBa.
1.8 | OcHOBHBIE peKMMHBIE napaMeTpsl npoueccoB, | 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.
Basanc Bogonorped/ieHusi 1 BOA0OTBeIeHUS POMIIPeINPUSTHIA.
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 | npeumyniecTBO OHOJIOTHYECKHX METOAO0B OYHCTKH  BOJ. 14 | 2 2 +
DaxkTOopbI BJIMSAIOLIHE HA 3¢ PpexTHBHOCTH padoThI
OMOJIOTMYECKNX OYHCTHBIX COOPYKEHUIA.

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

199 | X ¢pusuyeckass CyHIHOCTh W Ha3HaYeHHe: CTaduauM3anms, 15 | 2 5 4
KOH/IMIIHOHUPOBaHMe, 00e3BoOkMBaHMe. OCHOBHbIE HaIpaBICHUS
nepepadoTKu HePTEILIaMOB.
CymHOCTH MeTOJAAa OrHeBOr0 00e3BPEe:KMBAHMS  OTXO/0B.

193 OcobeHHoCcTH 00€3BpEKUBAHUS OPIraHUYECKUX BEIIECTB PA3TUIHBIX 16 | 2 5 4
Ki1accoB. MaKTOpPHI, OKA3bIBAKOINKME BIUsIHUE HA 3P PEeKTUBHOCTH
Metoaa. ObJiacTh NpUMeHeHUs.

1.24 | OneHka onacHOCTH JKMJIKMX PaTHOAKTUBHBIX OTX0JIOB 16 2 2
TenyioBble M TeXHOJOrHYeCKHMe CXeMbl YCTAHOBOK (C
pereHepaTUBHLIM M BHEIIHEM  TeIUIOUCNOJb30BAHMH).

1.25 | MaTepuaJjibHble 0aj1aHChI 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 nryma. OCHOBHbIE MeTOAbI 3alIUTHI OT LIyMa. 18 | 2 2 +
Laymurean myma.

1.27 | O630pHO€E CeMHHAPCKOE 3aHITHE 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
2019
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1. IlacnopTt poHIA OLIEHOYHBIX CPEICTB

Tabmuma 1
K IPWIOKEHHUIO 2

JKkoJiornyeckasi 60e30MaACHOCTb HA MPOU3BOACTBE

@I'0OC BO 13.03.01 TensioTeXHUKA U TeNJI0IHEPreTHKA

KOMIIETEHIIUH Ilepeuennb TexHosorust ®opma Crenenu ypoBHeil 0CBOEHHUS
MHIEKC OOPMYJINPOBKA KOMIIOHEHTOB ¢dopmupoBanus OLIEHOYHOTI0 KOMIIeTeHIM i
cpeacTBa
YK-8 CrIocoOeH co3aBaTh U 3HATh: MynbTUMeauitHbIe JeKIuH, 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-
rpaduyueckux 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,
MpPOBE/ICHUE MacTep-
KJIACCOB KCIIEPTOB U
CTEIHAIHCTOB IO METOIaM
M Cpe/ICTBaM U3MEpPEHUN 1
KOHTPOJI HA TEPPUTOPUU
TOIL.

BeITONIHEHUE PI'P,
paboTa Ha KpyTrioM
CTOJIE, 3aIlnTa
pedepara,
BLICTYIUUICHHE Ha
CEMHUHAPCKOM
BaHATUU C

MpEe3EHTaLHNEH.

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

Tabmuma 2
K IPWIOKEHHUIO 2
2. llepeyenb pacueTHO-rpaduyeckasi padoT M0 JUCIUIIHHE

Ne HaumenoBanue OLCHOYHOTI'O KpaTKafI XapaKTCPHUCTHKA HpeﬂCTaBﬂeHI/Ie OOCHOYHOTI'O CpCACTBA B (I)OHI[
/11 CpeAcCTBa OLIEHOYHOT'O CPEICTBA
1 | Pacuer ymiepba okpyxatolieii cpeze. [pakTuyeckue paboThI Ha oany paboty otBoautcs ofHO 3aHstue. CTyIeHTY
2 Pacuer MBUIEOCAAUTEIBbHBIX KaMED. HaIrpaBJICHA Ha npeajararoTCs BapuaHThbl 3aﬂaHHI>i JJI1 pCUHICHUEC 3aJa49U 110
3 | Pacder muxionos bopMmupoBaHue yMeHUH U 3apaHue onpe/eeHHoi MeToarke. PaboTta oneHUBaeTCst O
2 P = D HABBIKOB 10 PACUETy mkase ot 2 10 5 6amioB. OcBOEHHE KOMITETEHIINI 3aBUCHUT
YeT TUCHKOBBIX (OIBTPOB.
ACHCT AUCHKO OILTPO 000pyI0BaHUS IS OT pe3yJibTaTa PeIleHuUs 3aJa49r: 5 0AIUIOB - KOMIICTCHIIUH
5 | Pacyer cky60epa Bentypu. IKOJOTUIECKOM CUMTAIOTCS] OCBOCHHBIMH Ha IPOJIBUHYTOM YpOBHE; 4 Oasuia
6 | Pacuer QpoTaMOHHON YCTAHOBKH. 0e301acHOCTH. - KOMIETEHIIUH CYMTAIOTCSI OCBOCHHBIMHU Ha 0a30BOM
7 | Pacuer aporenon ypOBHE; 3 Oaylia - KOMIIETCHI[MH CIUTAOTCSI OCBOCHHBIMH
8 | Onenxa pNp— — Ha YJIOBJICTBOPUTEILHOM YPOBHE; 2 0aja - KOMICTCHIIUH
t g CUHUTAIOTCS] HE OCBOCHHBIMH.
PaIMOAKTHBHBIX OTXOJIOB

Tabnuna 3
K IPUIOKEHUIO 2
3. [lepeyeHb TeM il IUCKYCCHHU HA JIEKIMHU 1O JUCIUIJINHE

Ne HaumenoBaHue O11eHOYHOTO CpeacTBa Kpatkas xapakrepucruka [IpencraBnenue
/1 OILICHOYHOTI'O CPEeJCTBA OLIEHOYHOTO
cpeacTBa B PoH]
1 | XapakTepucTUKH OCHOBHBIX HCTOYHUKOB BEIOPOCOB 3arps3HSIOLINX Juckyccus npeacrapisieT coooin Ha muckyccuro
BEIIECTB CBOOOIHEIN 0OMEH MHEHUSIMU. OTBOIMTCA HE Ooiee
2 | MexaHHU3M OCaKICHUS B3BEIICHHBIX YACTHII IIpoBoswTest NIt BRITIOUEHUS 15 munyT. Crynenty
o0yyaroImuxcs B mporecc npeJuIaraeTcs OHa
3 | OcHOBHBIE MTPOOJIEMBI, CBA3aHHBIE C OKCHJIAMH a30Ta, OKCUIAMHU CEPBI,




OKCHJAMH yTJIEPOAA, CEPOBOAOPOIOM 00CYX/IEHUS 1 OpTaHU3aLuU u3 TeM. J171s oueHku
O60pOTHLIe CUCTEMBI BOI[OCHa6)KeHI/I51 WUHTEHCUBHOMI 06paTHOI71 CBA3U PE3yJIbTAaTOB
(ITpenonaBarenb-CTyIeHT U HCIIOJIb3YETCS
5 | MexaHu3sMbpl OYMCTKM CTOYHBIX BOJ METOJAMU OTCTaMBaHMS,
Crynent-Ilpenonasarens u JIByXypOBHEBast
(GuibTpoBans CrynenT-CTyneHT). A Takke s | IIKaja: KOMIETEHLIUN
6 | CymHOCTh XMMHUYECKUX METOJ0B OUUCTKHU CTOYHBIX BOJI OLICHKH MX YMEHHUI OCBOCHBI U
7 | ®akropel Bauswomue Ha APHEKTUBHOCTHL PAOOTHI OHMOJIOTHYECKUX apryMEHTHUPOBATh COOCTBEHHYIO KOMIIETCHIIMH HE
OUYUCTHBIX COOPY)KGHI/Iﬁ TOYKY 3pCHUA. OCBOCHBI.
8 | lllymoBoe Bo3znaeiicteue TOC Ha okpyxaroiryr cpeny. OCHOBHBIC
XapaKTepUCTHKU IIyMa
Tabmauma 4
K IPUIOKEHUIO 2
4. Tema Ajisl KPYIJIOr0 CTOJIA MO AUCHUIIHHE
No HaumenoBanue OLOCHOYHOTI'O CpCaACTBA KpaTKaSI XapaKTCPHUCTHKA HpeI[CTaBJIeHI/IG
/o OLCHOYHOI'0O CpeacTBa OLCHOYHOI'0 CpEaACTBA B
dbong
1 | Bausnue Ha okpyskatouryto cpeay TOL, paboraromieit Ha CB0OOOIHBIN 0OMEH MHEHUSIMU, Ha xpyriiblit cTon otBoanTCSA
yrie. MO3BOJIAIOIINN HAXOAUTh TOUKH 90 munyT. CTyIEHTHI 3apaHee
2 | Bmusnne na oxpyskaromtyto cpery TOLI, paboratormeii 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 | Binsinue Ha okpysxatomtyto cpeny TOLI, paboTaroiueii Ha mporecc 006CyKIeHHs U [To Ipyrum TeMaM KakIbIi
Topde. OpraHu3ali THTEHCUBHOM CTYAEHT JOJIKEH y4acTBOBATh B
4 | Bnusaue Ha okpyxaromryro cpeny TOLI, paboTaromeit Ha obpartnoii csizu ([IpemomaBarens- obcyxneHuu. s oreHku
raze. Crynent u CtyneHt- pe3yJIbTaTOB UCIIOIB3YETCS
5 | Biusane na okpyskatomtyto cpery TOLI, paboratormeii Ha ITpenonasarens u CTyneHT- JIBYXYpOBHEBAs IIKaA:
CtyneHT). A Takke JJisl OLIEHKH UX KOMITIETEHIIUH OCBOEHBI 1
TOpPIOYMX CIIAHLIAX. .
YMEHHI apryMeHTHPOBATh KOMIIETEHIIUY HE OCBOEHBI.
6 | Bimsaue Ha okpysxarorryio cpexy ADC. COGCTBEHHYIO TOUKY 3PEHHSL.
7 | Bousaue Ha okpysxaromiyto cpexay ['OC.
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OO6cyxaeHue BIUSHUS Ha OKpyskatomryto cpeny TOLI, Ha koTopoi

MPOIILIA SKCKYPCHSL.

5. [lepeueHb TeM 1JIs1 pe3eHTAIMU MO TUCHHUILIHHE

Tabmuna 5
K IPUJIOKEHHUIO 2

Ne Haumenosanue OOCHOYHOTI'O CpCaACTBA KpaTKaﬂ HpCIICTaBJIeHI/IC
/11 XApPaKTCPHUCTHUKA OLCHOYHOI'O
OOCHOYHOI'O CPpCACTBA CpcacCTBa B
dhoHa
1 | Ouncrka cTOUHBIX BOJ OT B3BELIEHHBIX YACTHI] (OTCTaUBAHUE) Joxnanos ¢ Ha noxnanos ¢
2 | O4ucTKa CTOYHBIX BOJ OT B3BENIEHHBIX YacTHIL ((PUIETPOBAHHE) Npe3eHTalHeH HpeseHTaluel
npescTaBisieT co0oi OTBOJUTCS HE
3 | OuyncTKa CTOYHBIX BOJ OT B3BEIICHHBIX YacTHII ((proTarus) 0BIIE/IOCTY THBII H0KIax | Gonee 15 MUHYT.
4 | OU3MKO-XUMUYECKHE METO/IbI OYMCTKU CTOYHBIX BOJ| (KOATYJISIH) C y4acTHeM CilylIaTeieil CryzneHTy
5 | ®OU3HKO-XUMHYECKHE METO/IbI OYUCTKH CTOYHBIX BOJI (DKCTPAKIIHS) B 00OMEHE MHEHHAMHU. npeanaracTca
6 | OUBHKO-XMMHYECKHE METO/IbI OYUCTKH CTOYHBIX BOJI (MOHOOOMEHHBIN METOT) IIpoBoguTes aa oaHa u3 TeM. Jls
F= BKJIIOUCHHS OIICHKU
7 | MeMOpaHHbBIE METO/Ia OUUCTKH CTOUHBIX BOJLsEp: OGYHARONIHXCS B IPOTIECC Pe3yJIBTATOR
8 | AncopOIHOHHBIE METO/Ia OYUCTKU CTOYHBIX BOJT oOcCyXIeHus U UCIIONb3YEeTCs
9 | XumMuueckue MeTobl OUUCTKHA CTOYHBIX BOJ OpraHusannu ABYXYPOBHEBAA
UHTEHCUBHON 00paTHOM 1IKaJa:
10 | buonoruyeckue METOALI OYUCTKH CTOYHBIX BOJI cBs3H (CTyICHT- S ——
11 | MeToasl OYKCTKA Ta30BBIX BHIOPOCOB OT B3BEIICHHBIX YacTHIl (MbLJICOCATUTENbHBIC Aynuropust). A Takke OCBOEHBI U
KaMephbl) JUTSI OLICHKU UX YMEHUN KOMIIETEHIINH HE
12 | MeToabl 0OYMCTKA Ta30BBIX BEIOPOCOB OT B3BEHICHHBIX YACTHII (IIMKIIOHBI) apryMCHTHPOBAaTh OCBOCHBI.
COOCTBEHHYIO TOUKY
13 | MeToabI 0OYMCTKA Ta30BBIX BEIOPOCOB OT B3BEUICHHBIX YaCTHII (JIEKTPOPUIBTPHI) sperms
14 | MeTobI OUMCTKA Ta30BBIX BBIOPOCOB OT B3BEIICHHBIX YaCTHUI] (TKAHEBBIC (DUITHTPHI)
15 | MeToapl OYMCTKA Ta30BBIX BHIOPOCOB OT B3BEIICHHBIX YACTHIL (ammapaTrbl MOKpOI
OUYMCTKHU Ta30BBIX BHIOPOCOB)
16 | MeToapl TEpPMUYECKON OUYMCTKHU Ta30BBIX BEIOPOCOB
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17 | MeToasl TEpPMOKATATUTHYECKON OYMCTKHU Ta30BBIX BEHIOPOCOB
18 | MeToapl OYMCTKH OTXOISIINX Ta30B OT OKCHIOB a30Ta
19 | MeToapl OYMCTKH OTXOJSIINX ra30B OT OKCHJIOB CEPHI
20 | MeToibl OYUCTKH OTXOJISIIMX Ta30B OT OKCUIOB YIIIEpo/ia
21 | MeToibl OYUCTKH OTXOSIIMX ra30B OT CEPOBOIOPOJIA
22 | BonHoe X034HCTBO IPOMIIPEANIPUATUN, 0O0OPOTHBIE CUCTEMBI BOJIOCHA0KEHUS
23 | MeTobl IpeABapUTEIBHON 00PaOOTKH 0CAIKOB CTOYHBIX BOJT
24 | OcHOBHBIC HAIPaBJICHUS NIepepabOTKN HeTEILIaMOB
25 | OCHOBHBIC METO/IbI 3aLIUTHI OT LITyMa
Tabnuua 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 O NOoO|ol| 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

KoHCcTpykiuu  anmapaToB-TIUICYJIOBUTENCH,  0OJACTM WX  NPUMEHEHHS U
3¢ (HEeKTUBHOCTD yIaBIMBAHUS (MTBLICOCATUTEIILHBIC KAMEPHI)

11 | KoHCTpyKIMM  anmaparoB-NbUICYJIOBUTENEH, OONAacTH  MX  HPUMEHEHHS |
3 PEKTUBHOCTD yiIaBIMBaHUS (IIUKIIOHBI)

12 | KoHcTpykuM  anmaparoB-NbUICYJIOBUTENEH,  OOJIAaCTM  MX  HPUMEHEHHs U
3 GeKTUBHOCTD yIaBIMBaHUA (AIEKTPOPMIBTPHI M TKaHEBBIE QUIBTPHI)

13 | KoHcTpyKiuu  anmaparoB-NbUICYJIOBUTENEH, OOJACTH  MX  NPUMEHEHHS |
3 PEKTUBHOCTD yJIaBIMBAHUS (aIapaThl MOKPOI OUYMCTKH ra30BBIX BEIOPOCOB)

14 | OcHoBHbIe TpeOOBAaHMUS K Ta30BBIM BEIOpOCaM

15 | Mexanusmbl 00pa3oBaHus OKCUZOB a30Ta. OCHOBHBIE METOAbI I0/IABJICHHUS
00pa30BaHUs TEPMUYECKUX M TOTUTUBHBIX OKCHJIOB a30Ta

16 | OntumanpHble pPEXKUMHBIE TapaMeTpbl U (PAKTOPHI BIHSIOMKE Ha APPEKTHBHOCTH
METO/IO0B TIOJIaBJICHHUS 00pa30BaHUN OKCHJIOB a30Ta

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

18 | MeToabl U TEXHOJIOTUU OYMCTKU JABIMOBBIX Ta30B OT OKCHUJIOB CEPBI

19 | Knaccuduxanus cnocoOoB cepoOYUCTKH

20 | Meton Caapbepr-Xenbrep-Jlypru (CXJI)

21 | CucteMbl OUYMCTKH IBIMOBBIX Ta30B. BEIOPOCHI 3016l M OYMCTKA OT HUX

22 | MeTo/1bl XMMUYECKON OYMCTKU ABIMOBBIX Ta30B

23 | XapakTepucTHKH JeTydeit 3056l. OCHOBBI TEOPUHU 30JI0YIaBIUBAHUS

24 | Tumbl ¥ XapaKTEPUCTUKH 30JI0YIIOBUTENCH

25 | HepuuoHHBIE 30J10YJIOBUTEIIN

26 | MoKpbIe 30JI0yJIOBUTEIH

27 | Meto/ibl yaBIMBaHUS 30JIbI C HEOJIATONPUATHBIMH JEKTPOPHU3NUECKUMH CBOMCTBAMU

28 | IlonsTHst 06paTHOI KOPOHBI U BBICOKOOMHOI 303161

29 | baimanc BOmOMOTpEOJICHUS W BOJOOTBEACHUS mpommpeanpustuii. (OCHOBHEIC

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 | TeryioBble M TEXHOJIOTUYECKUE CXEMbI YCTAaHOBOK (C pEreHepaTHBHBIM U BHEIIHEM
TEIUIOUCII0Ib30BaHHN )
44 | MarepuasnbHble OajaHChl IPOLIECCOB OrHEBOro 00e3BpexkuBaHUSA. OCHOBHBIE THIIbI
anmnapaToB UX MPEMMYIIECTBA, HEAOCTATKH M OONIACTH istplIPUMEHEHUS
45 | Mertoabl TpeABapUTENbHONH 00paOOTKM OCaJKOB CTOYHBIX BOJ, HX (usmueckas
CYIIHOCTh U HA3HAYEHHE: CTAOMIM3AINS, KOHIUIIMOHUPOBAHHE, istri00E3BOKIBAHIE
46 | OcHOBHBIC HaMpaBJICHUS MepepaboTKN HeTENIIaMOB
47 | BayTpunukioBas ra3upukanys TOIIMBa
48 | Kotasl ¢ mupkynupytomum kumsimum cioem (LIKC)
49 | YcoBeplIeHCTBOBaHHE METOA0B (haKeIbHOTO CKUTaHUS
50 | IlpexBaputenpHass TepMHUYecKas IIOATOTOBKA TBEPAOrO TOIUIMBA C YaCTHYHOM
razugukanmen
51 | Ilna3zMeHHast MOJICBETKA OCHOBHOIO MBLICYTOJIBHOIO (hakena
52 | BeicokoTemnepaTypHas MOJIrOTOBKAa TOIUIMBA B CIELUAJIBHOM IPEITONKE - Kak
sNeMeHTHas 6232 YKOJOTHYECKH MepCeKTHBHOTO HAMPaBJIeHus istripa3uTs TIL]
53 | TexHONOTHA TUTA3MEHHOTO PO3YKUTA H MTOJICBETKH
54 | O6001IeHNEe EPCIEKTUB Pa3BUTHS IPUPOJOOXPAHHBIX TEXHOJIOTU N
Tabnuua 7
K MPUIIOKEHUIO 2
/. Ilepeuennb TeM Juist pedpepaTa Mo AUCHUIIHHE
No HaumMenoBaHue O11eHOYHOTO CpeACTBa Kpatkas [IpencraBnenue
n/m XapaKTepUCTHUKA OIIEHOYHOTO
OIIEHOYHOTO cpenctBa B GOHI
CpelcTBa
1 | Ouncrka cTOUYHBIX BOJ OT B3BELIEHHBIX YACTHI] (OTCTaWBAHUE) 3amuTa pedepara Komnerenmumn
2 | O4ncTKa CTOYHBIX BOJ OT B3BEIICHHBIX YacTHI] ((hPHIBTPOBAHUE) OCBOCHBI €CIIN
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3 | OuuncTka CTOYHBIX BOJI OT B3BEIICHHBIX YacTHII ((hroTarus)

4 | OU3NKO-XUMHUUYECKHE METO/Ibl OUUCTKHU CTOYHBIX BOJ (KOATYJISIIMS)

5 | OuU3HKO-XMMHYECKHUE METO/Ibl OUUCTKH CTOUHBIX BOJ (IKCTPAKIIMS)

6 | OUBHKO-XMMHYECKHE METO/[bI OYMCTKH CTOYHBIX BOJ (MOHOOOMEHHBIN METOT)

7 | MemOpaHHbIe METOa OUHCTKU CTOYHEIX BOIske,

8 | AncopOIMOHHBIE METO/1a OUYUCTKU CTOYHBIX BOJT

9 | XuMuuecKkue METObl OYMCTKUA CTOYHBIX BOJT

10 | buonoruueckue METObI OYUCTKH CTOUHBIX BOJ

11 | MeToap! O4KCTKA Fa30BBIX BBIOPOCOB OT B3BELLEHHBIX YaCTHUI] (IIbUIEOCAIUTEIbHBIE KAMEPHI)

12 | MeToabl OYMCTKA Fa30BbIX BHIOPOCOB OT B3BEIICHHBIX YaCTHI] (IIMKJIOHBHI)

13 | MeToapl OYMCTKA Ia30BBIX BEIOPOCOB OT B3BEUICHHBIX YAaCTHIL (JIEKTPOPUIBTPHI)

14 | MeToapl OYMCTKA Ta30BBIX BEIOPOCOB OT B3BEUICHHBIX YaCTHII (TKaHEBbIE (DUIBTPHI)

15 | MeToapl O4YHCTKa Ta30BBIX BHIOPOCOB OT B3BEIIEHHBIX YACTHIL (armapaTrbl MOKPOW OYHCTKH
ra30BbIX BBIOPOCOB)

16 | MeToabl TEpMUUYECKOIN OYMCTKHU Ta30BBIX BHIOPOCOB

17 | MeToasl TEpMOKATATUTUYECKON OUUCTKHU Ta30BBIX BHIOPOCOB

18 | MeToabl OUMCTKH OTXOMAIIUX Ia30B OT OKCHIOB a30Ta

19 | MeToabl OYHMCTKH OTXOASIINX Ta30B OT OKCUIOB CEPhI

20 | MeToibl OYHCTKH OTXOSIINUX Ta30B OT OKCHJIOB yTIIepoaa

21 | MeTobl OYMCTKH OTXOSIINX Ta30B OT CEPOBOAOPOIA

22 | BoaHoe X034iCTBO MPOMIIPE/IPHATHH, 060POTHEIE CHCTEMBI BOJIOCHAOKEHHS. istp!

23 | MeTobl IpeIBapUTEIBHON 00PabOTKH 0CAIKOB CTOYHBIX BOJT

24 | OcHOBHBIE HAIIPaBIICHHS ITepepabOTKH HEPTEILTAMOB

25 | OcHOBHBIC METO/IBI 3AMIUTHI OT ITyMa

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

3amaua 1. Paccumrars pasMephl NBUIEOCATOYHOM KaMephl s ouucTku 4500 m3
BO3/yXa, 3arpsA3HEHHOrO MbUIBIO, IUIOTHOCTH d4acThl kotopou 700
kr/M3, a cpennuii auamerp 2-10° M. Temnepatypa yaanseMoro Bo3ryxa

20 °C.
Pemenne. [To HoMorpamme (cM. puc. 1) HaX0UM CKOPOCTh BUTAHUS YACTHI] MbLIH:
v,= 0,8 m/c.
100
91 QXN 7
i /147477 4
5,, Y.
a0f Wy |
N By/7¢/47/ anp s}
5 AL W, y 7 /2 I AN
RRERr <7 v AmE B
: Vol Y e 1
8 /’/ \'I%Q%%Q”) 4 x/”// QQQ‘ 420 2
%70 /// /{[ K QPQ J,//Q‘//\ 10 m:
A A 4
»] | 15 o]
N "A/F/VA// 3 §
5 A / l,/ ///'/ AA 42 ©
4 /f /, ¢ A, /’l"__"__"""""tég
\701077 8744 e
V97747 /74 197
N4771) 47,74 ik
Hpiz 01

Puc. 1. Homorpamma st onpezeneHusi CKOpOCTH BUTaHUS YacTHUIL IBUIU: P — INIOTHOCTh
YaCTHII TIBUTH, KI/M° | t — TeMnepaTypa rasa, °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.

3amaua 2. Paccumrars suelikoBbii (uubtp ans ounctkn 4600 M%/4 Bo3myxa,
YAAIAEMOTO CUCTEMOM BEHTWJISILIUU oT
nUM(OBAIbHBIX CTAaHKOB, €CJIH KOHLEHTpPAaLus
MBUTA B OYMIIAEMOM BO3yXe cocTasuser 30 mr/m3,

a ee NpeJiebHO JIOMyCTUMAas KOHIIEHTpAIs paBHa
6 Mr/m2.

Puc. 2. SsueiikoBslit Macisublit Gunstp DsP
cuctemsl «Pekkax:
1 — xopoOka; 2 — roppupoBaHHasE 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 ¢ = 1540 M3/ — nmpomyckHas cmoco6HOCTh 0qHOTO (GuibTpa (cM. Tabm. 1).
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Ta0muma 1
TexHudeckue TaHHbIe TYCHKOBBIX (PHIBTPOB

Mapka 3amnonHuTENb HauvansHO€e/KOHEUHOE VnenpHas Macca,
¢bupTpa conpoTusnenue, [1a | MbLIeEMKOCTD, I/M? KT
DOsP I'odpupoBaHHbIe 40/300 1500 79
METaJUINYECKHE CCTKU

Ipumeuanue. Jns Bcex GribTpoB: pazmepsl 514 X514 X55mm; mutomanp paboyero cedeHus
0,22 M% mpomyckHas crocoOHocTs 1540 M%/u mpu ymensHOM Bo3AymHOH Harpyske 7000
M%/(M2eu); 3 dexTHBHOCT OuncTKH 710 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? — yaensHas nbUIeeMKOCTh 0HOro (unbsTpa Mapku OgP (cm. Tad.
1).

[IpoIOIKUTETFHOCTh  AKCIUTyaTaluu  (GuibTpoB  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. U3 TeXHOJOTMYECKHMX YCIOBMI U3BECTHO, uTo P, = 0,89 kr/m3, u. =
22,2010 Hec/M3, Q, = 1,2 M¥/c, p, = 1950kr/M3, d,,= 20 MxMm, lgo, =
0,5, Cox = 10 /M3, n = 0,87. Buiopamu nukion I1[H-24, 6e3
JOTIOJTHUTENBHOTO YCTPOMCTBA M C BBIXOJAOM B T'MIPAaBIMYECKYIO CETh.
Paccuutath (hakTHUecKyt0 3p(HEKTUBHOCTh OUYUCTKU Ia30B.
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Pemenne. [1o Tabnuiie 2 onpenensieM Vy . = 4,5 M/C U TUCTIEPCUIO pacipeeIeHUs
3HAYEeHHH (QpakUMOHHON dSPpeKTnBHOCTH TBUICYIOBUTENSA lqOy,=

0,352.

Puc. 2.1. Cxema paboThI IUKJIOHA.
1 — BxonHOI natpy0oK,
2 — BBIXJIOTHAs TpyoOa,
3 — NUIUHAPUIECKas 4acTh,
4 — KOHMYECKas 4acTb, 5 — MbLJIECOOPHUK

177N
ey V\

\
v

\V

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

Tun [HH-24 |[IH-15Y| IOH-15 | IJH-11 |[OK-IIH-33| CK-IIH-34 | CK-IIH-
UKJIOHA 34M
Vonms M/C 45 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
dSOTaMM 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; IJIOTHOCTBH YaCTHI] Pur = 1930 kr/m®; muHAMMYecKast

= 3,5 M/c; nuametp uukiona D, =
BA3KOCTb Ta3a [y = 22,2010 (Hec)/m?,

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

OxpyrJisieM ero 0 BeIUYHMHBI M3 CTaHIapTHOTO psija (tadm. 3) D = 0,6 m
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Taomuna 3.
CraHnapTHBINA psij fUaMeTpa IUKIOHOB

Tun nukioHna CrangapTHbIN psJl AMaMEeTpa UKJIOHOB, M

IIH, CK, CJIK 0,2;0,3;04;0,5;0,6;0,7,0,8;0,9;1,0;1,2; 1,4, 1,6; 1,8; 2,0
BIHTHUNOT 0,1; 0,15; 0,2; 0,25; 0,3; 0,370; 0,455; 0,525; 0,585; 0,645; 0,695
CHUOT 0,703; 1,015; 1,242; 1,428; 1,593; 1,698; 1,943

VII - 38 0,2;0,3;0,2;0,3;,04,0,5;,0,6;0,7;0,8;0,9;1,0; 1,2;1,4; 1,6; 1,8; 2,0
I'unponapesnpoma 0,25; 0,3; 0,375; 0,45; 0,55; 0,6; 0,675; 0,730; 0,8; 0,87; 0,95; 1,05;
tumna [ 1,15; 1,225; 1,32;1,4,15; 1,6

IKTH tuna 1] 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.

c(n
rac Eugo)o - KOB(b(l)HI_II/IeHT I'unApaBIMICCKOIO COIIPOTHUBIICHUA OJMHOYHOT'O IIMKJIOHA

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,

omper
rasa,

eJsieMblid 110 Tadauue 5; Ko — HOMPABOYHBIA KOADPUIIMEHT HA 3aTIbUIEHHOCTh
ompenensieMpli Mo Tadnuie 6, k3 — KOAQPUIMEHT, YYUTHIBAIOUTUN

JOTIOJIHUTENBHBIE TOTEPU JABIICHUSI, CBSI3aHHBIE C KOMIIOHOBKOM ITMKIIOHOB B
rpymmy. J{7s OMMHOYHBIX IIUKIOHOB K3 = 0.

Tabnuma 4.
Tun d/D | be3 nomonauTenbHbX | C KOJIBIEBLIM C Beixoguoii | C oTBOAOM
LUKJIOHA YCTPOICTB g dyzopom YIIUTKON 90°R/d =1,5
3 &y '3 &y &y IId= |l/id>
0-12 | 0-12
Sy Sy
ITH-11 0,59 | 245 250 207 215 235 245 250
I1H-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

35



CJIK- 0,33 [ 520 600 - - 500 - 560
11H-33
CK-I[H- |0,34 | 1050 1150 - - - - -
34
CK-IH- |- |- 2000 - - - - -
34M
3HaueHust KO3PPUIIMEHTOB COMPOTUBICHUS OJTMHOYHOTO IIUKJIOHA
Tabnuna 5.
[TorpaBo4HbIH KOADOUIMECHT, YIUTHIBAIOIIUI TUAMETP IUKIIOHA (K )
JTrametp () 200 300 450 500 600
Twrl IMKII0Ha
I1H-11 0,95 0,96 0,99 1,0 1,1
LH-15, IH-15Y, 1{H-24 0,90 | 0,98 1,0 1,0 12
CIK-1H-33, CK-11H-34, CK-1TH-34M 1,0 1,0 1,0 1,0 1,0
Tabnuna 6.
[TorrpaBoYHBI KOA(DGUIMEHT Ha 3ambUICHHOCTH rasa (k)
g, T 0 10 20 40 80 120 150
Tvn npxiona
I[H-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
[H-15Y 1 0.93 0.92 0.91 0.89 0.88 0.87
[[H-24 1 0.95 0.93 0.92 0.90 0.87 0.88
CAK-11H-33 1 0.81 0.785 0.78 0.77 0.76 0.745
CK-11H-34 1 098 | 0947 | 093 | 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 =§, o2 =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 22,2¢10°% 3,5

365 106°1950 222+ 106 425

3,3
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Torna napametp X paBeH

a(s2)

dso

lg(

X = = = 1,28
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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