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1. [lea1n ocBoeHUsI AMCIHUILTHHBI

K oCHOBHBIM 1eJSIM OCBOCHUS AMCLUUIUIMHBI «ADPOJIOTHSI TOPHBIX Hpe-
OPUSATHID ClIeAyeT OTHECTH:

- (hopMUpOBaHKE y CTYJECHTOB CUCTEMBI 3HaHUI O 3aKOHOMEPHOCTSX JIBH-
KEHHS BO3JlyXa W MEPEeHOCa BPEAHBIX M OMACHBIX NMpUMecel B BEHTUJISAIIMOHHBIX
CHCTEMax TOPHBIX NPEINPUATHNA, O MPUYUHAX U3MEHEHHUS COCTaBa IIaXTHOU aT-
Mocdepbl U crocobax MOAAEp>KaHUS B TOPHBIX BBIPAOOTKAX HAJJIEKAIIETO IO
KJIMMAaTUYECKUM IapamMeTpaM, YHUCTOTe W O€30MacCHOCTH COCTaBa BO3/AyXa, O
Ha3HAYCHUH M (QYHKIHUAX CUCTEM BEHTWISIIMM TOPHBIX MPEANpPUATHHN, €€ pOJid B
o0ecrnieueHnn 6€30MacCHOCTH MIPH BEIEHUU TOPHBIX PaloT.

K ocHOBHBIM 3agayaM OCBOCHHS JUCIHUILTUHBI «ADpPOJIOTHUS TOPHBIX
NPENPUSTHIN» CIIEAYET OTHECTH:

- BBIpa0OTKAa YMEHHI U HAaBBIKOB MPOCKTHPOBAHUS BEHTHISLUU TOPHBIX
OpEIIpUITUNA, UCHIOIb30BAHUSI COBPEMEHHBIX CIIOCOOOB M TEXHUUYECKUX CPEICTB
KOHTPOJISI U HOpMaJIM3aliK MapaMeTpOB MPOU3BOACTBEHHON aTMOC(EpHI.

2. Mecto nucuniuiuabl B cTpykrype OIl cnenuannrera.

VYyeOHast AMCHUILUIMHA « A3POJIOTHS TOPHBIX MPEANPUATUI» OTHOCUTCA K Oa-
30BOM yacTu npodeccuonanpHoro nukia qucrumiug (b.1.5.27.).

«ADdpPOJIOTHS TOPHBIX MPEIIPUATHI B3aUMOCBSI3aHA JJOTUYECKHU U COJIEPKA-
TEJIbHO METOAUYECKH CO CICIYIOIINMH TUCIUIIIMHAMYA U IPAKTUKAMU:

B 6a3zoeo0ui vacmu (b.1.b):
- Maremaruka,;
- ®usuka;
- 'eomexanuka;
- be3zonacHoCTh BesieHUsl TOPHBIX pabOT M rOpHOCTAcaTENbHOE JIETIO;
- be3onacHOCTh KU3HENEATEIIBHOCTH,;
- [ mppoMexaHuka;
- TerulorexHuka,
- ['opHONIPOMBILIITIEHHAS DKOJIOT U

JlucuuiuinHa «A3pOJIOTUsl TOPHBIX NPEANPUATUHI» MPEACTABIEHA B IIEPEYHE
BOIIPOCOB ISl MMOATOTOBKH K TOCYJapCTBEHHOMY AK3aMEHy U B OmieTax rocyaap-
CTBEHHOT'0 JK3aMEHA.

3. [lepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00YYeHHS MO TUCIHUIINHE
(MoyJ110), COOTHECEHHbIE C MJIAHMPYEMBIMHU Pe3yabTATAMU O0CBOEHMUS
o0pa3oBaTe/IbHOI MPOrPpaMMBbI.

B pesynbTaTe OoCBOEHUS MUCHUILIAHBI (MOIYJsI) Yy oOydatomuxcs GopmMupy-
IOTCSl CIIEYIOUIME KOMIIETCHIIMU U JIOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIIUE pe-

3yJbTaThl 00YUYEHUs KaK 3Tan (OPMUPOBAHUS COOTBETCTBYIOIIMX KOMITETEHIINA:
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Kon
KOMIIETeHIIMH

B pe3yabrare ocBOeHUs

o0pa3oBaTe/IbHOM NPo-

rpaMMbl 00y4aroIuics
A0JI7KeH 00J1a/1aTh

IlepeyeHb MJIaHMPYeMBbIX pe3yJIbTATOB
o0yueHUsI MO JUCIHUILJIMHE

OIIK-6

TOTOBHOCTBIO HCIIOJb-
30BaTh HAy4dHbIE 3aKO-
Hbl U METOABbl  TpH
OLICHKE COCTOSIHUS
OKpYyXarolenl cpeapl B
chepe (HYHKIMOHUPO-
BaHUS MPOU3BOJICTB TIO
AKCIUTyaTallMOHHOM
pa3Benke, J00bUE W
nepepaboTKe TBEPJBIX
MOJIE3HBIX  HCKOIae-
MBIX, a TaKxe TpH
CTPOUTENBLCTBE U IKC-
TUTyaTaluyd MOA3EMHBIX
00BEKTOB

3HATD:

. HayuHble OCHOBBI BEHTUJISALIMU
Y JIera3aluy TOPHBIX NPEANPUATAN 1
MecTopoxaeHu. HopmatuBabie m0-
KYMEHTBI TI0 0€30MacHOCTH M IIpo-
MBIIIUICHHON CaHUTapuu MPU MPOEK-
THUPOBAHUH, CTPOUTEIBCTBE M IKC-
IJTyaTaliy TOPHBIX MPEeANPUITUH;
yMeTh:

. OneHuBaTh COCTOSHHE aTMO-
chepbl Ha paboOuMx MecTax, BBHIOU-
paTh crmoco0 M cXeMy IPOBETPHUBA-
HUS TOPHBIX BBIPAOOTOK B IpoIecce
HX CTPOMTEINILCTBA U DKCILTyaTalluu
BJaJleTh:

. MeTtonaMyu  TTPOEKTUPOBAHMS
CHUCTEMBl  TIPOBETPUBAHUS TOPHBIX
00BEKTOB

[1K-3

BJIaJICHUEM OCHOBHBIMH
MPUHITUTIAMH TEXHOJIO-
T DKCIUTyaTaluoOH-
HOM pa3BeIKH, T00bIUH,
nepepaboOTKU  TBEPJBIX
TTOJIE3HBIX HCKOIIac-
MBIX, CTPOUTEILCTBA U
IKCIUTYaTaIuu T10/I-
3€MHBIX 00BEKTOB

3HATh:
. OnacHele U BpeHbIE (PaKTOPbI
TOPHOTO TPOU3BOJACTBA; CHUCTEMBI
MPOBETPUBAHUS TOPHBIX BBIPAOOTOK;
TEXHOJIOTMYECKHE CXEMBbI Jera3anuu
MECTOPOXKJICHUN ITOJIE3HBIX HMCKOMa-
€MBIX

yMeThb:

. pa3pabaTbiBaTh MEpPONPUATHUS
[0 CHM)XEHHUIO BpPEIHOTO BO3JECH-
CTBUSL TEXHOJOTMYECKUX ITPOLIECCOB
U 000pyIOBaHMs, HCIOJIb3YEMBIX B
TOPHOM JieJie, Ha COCTaB aTMoc(hepsl
TOPHBIX MPEANPUATAN

BJIA/I€Th:

. NuxenepHbiMU METOJaMHU
pacyeToB CHOCOOOB U CPEJICTB BEH-
TUJISIUMKA TOPHOJOOBIBAIOMIMX TIPEI-
OpUSITUH, BHIOPOCOB BPEIHBIX BE-
IIECTB B aTMOCheEpy

4. CTpyKTYypa 1 coiepKaHue TUCHUILTHHBI




OO0mrast TpyI0EMKOCTh TUCHIUILINHBI COCTaBIsIeT 4 3a4€THBIX €IUHUII, T.C.
144 akanemuueckux yaca. (3 Hux 130 yacoB — camocTosiTenbHasE paboTa CTy/AeH-
TOB).

Paznensl AUCIHMITTUHBI « A3POJIOTHS TOPHBIX MPEANPUITAN» U3ydaloTCs Ha
4EeTBEPTOM KypcCe.

CrtpykTypa U coliep)KaHue MUCHUIUITMHBI « AJPOJIOTHUS TOPHBIX MPEATPHUSI-
TUW» TI0 pa3esiaM U BUAaM 3aHSATHIA MTPEICTaBICHBI B IPHIOKEHUH 1.

Conep:kanue pa3iejoB TUCHUUILIHHBI.

4.1. Ammocepepa 2oprvlx npeonpusmuii

4.1.1.CoctaB aTMoc(epbl TOPHBIX BBIPAOOTOK.

AtMocdepnsbiii Bo3nyx. M3mMeHenue coctaBa aTMOC(hEpHOro BO3JIyXa MpH
€ro JIBI>KEHUH 10 TOPHBIM BbIpaOoTKaM. ['a3000mbHOCTD 1m1axThl. COCTaBHBIE Ya-
CTH IIAXTHOTO BO3yxa. CriocoObl M3MEpEHHUs CoJiep KaHus ra3oB B Bozayxe. Hop-
MaTHBHbBIE JIOKYMEHTHI, PETJIAMEHTUPYIOIIHNE COCTaB BO3AyXa TOPHBIX MPEANpPHUs-
TUH.

4.1.2. laxTHas (pyAHUYHAS) L.

OO6mume cBenenud. ['optoune U B3pbIBUaThIE CBOMCTBA. DaKTOPHI, BIHSAIO-
IIME€ Ha B3pPbIBYATOCTh MbUIM. OCOOEHHOCTH B3pPHIBOB IBUIM B IIaxTax. Mepbl
O0pBOBI CO B3phIBAMU MbUIH. B3pbIBUATOCTH CEpHOM U cynbpuaHOM mbutn. Crioco-
Obl U3MEPEHUN 3abIJIEHHOCTH BO3/1yXa.

4.1.3. TenaoBoOM peXUM PYTHUKOB.

MukpokiInuMar pyJaHUKOB. TepMOBIaXKHOCTHBIE TApaMETPhI IAXTHOTO
Bo3ayxa. DaKTOPHI, ONPESIIAIONINE TEIUIOBOM pexkuM. TertoBoi 6ananc. Konau-
[IMOHUPOBAHME MIAXTHOTO BO3ayXa. Mepsl 1o o0ecreueHni0o HOPMaTUBHBIX apa-
METPOB MUKPOKJIMMAaTa Ha pabounx MecTax. OCHOBBI pacueTa YCTaHOBOK KOH/IH-
IUOHUPOBAHMS Bo3AyXa. KOHIUIIMOHEPHI, TPUMEHSIEMbIE J1JIsI TOPHO-
TPaAHCIIOPTHOTO 000PYIOBAHUS.

4.2. Aapomexanuka 2opHbvIX npeOnpuUAmMul

4.2.1. OCHOBHBIE 3aKOHBI a3POCTATUKHU U a3POJIUHAMUKH.

OcHoBHOe ypaBHeHHE a’dpocTatuku. bapomerpuueckue popmyibl. [lonsTue
napuuaibHOro nasyieHus. 3akoH [lackans. 3akon Apxumena.

Turel BO3AYIIHBIX IOTOKOB B TOPHBIX BBIPAOOTKAaX M UX OCHOBHBIEC XapaKTe-
puctuki. CBOOOHBIE U TOTyOrpaHUYeHHbIe cTpyH. OrpaHMYEHHbIE BO3IYIIHbIE 110~
TOKH. PeXMMBI IBMKEHHS BO3AyXa B IIaxTax. BUbpl qaBieHus B
JBUKYIEMCS: Bo3ayxe. [enpeccus. 3akoHbI COXpaHeHus. Y paBHeHUE bepHysuin, ero
CJIEACTBUS. 3aKOH CONPOTHUBIICHHSI.



4.2.2. A>poiMHAMUYECKOE COMTPOTUBIIEHUE TOPHBIX BHIPAOOTOK.

[Ipupona 1 BuABl a3pOAUHAMHYECKOTO cOMpoTuBIeHUsA. CONpoTUBIECHUE
TpeHusi. MectHoe conpoTuBieHue. JIoboBoe conporusienue. O0mMe 3aKOHOMED-
HOCTU TIPOSIBJIICHUST a3POJMHAMHUYECKOTO COMPOTHUBJICHUS. EIUHUIBI M3MEpeHUsI.
CriocoObl CHUKEHUS a3pOAMHAMUYECKOTO COMPOTUBIICHUSI.

4.2.3. OunbTpallMOHHBIE TEYCHUS B [IIAXTaX.

Omnpenenenre QUIBTPAIIMOHHOTO TeueHUsi. Ero oCHOBHbBIE XapaKTepUCTH-
k. Buael 1 Mecta GUIBTpallMOHHBIX TEUYEHUH B IIaxTaX. 3aKOHBI (UIBTPAIIMOH-
HOTO Te4YeHUs. J|BYWICHHBII 3aKOH COMPOTHUBIICHUS. 3HAYCHHE (DUIBTPALMOHHOTO
JBUKCHMSI BO3/IyXa B BEHTUJISILIUY IIaXT.

4.2.4. lllaxtueie BenTuwisimonusie cetu (IIBC).

Kiaccudpukanus [IBC. OcHoBHBIE 3akoHBI ABUXKeHUS Bosayxa B IIBC.
[ToHsaTHE XapaKTEPUCTUKH BBIPAOOTKH M CETH IaXThl (PYTHHUKA).

MeTtoabl pacyeTa €CTECTBEHHOTO BO3JAYXOPACIpECIICHUS U PEryIupoBa-
Hus B [IIBC. Komneroteproe pemenne HIBC.

4.2.5. ICTOYHUKH TSITHU B pyJHUKAX.

[Tpunnmn co3ganust ABM>KeHUs Bo3ayxa. lllaxTHbie BeHTWISITOPHL. TUIBI U
XapaKTepUCTUKU BEHTUIATOPOB. EcTecTBeHHas TsAra Bo3ayxa B maxTax. @akTopsl,
OMPENICIAIONIME BEIMYMHY €CTECTBEHHON TArU. BTopocTeneHHblE HCTOYHUKHU
JBIDKCHUST BO3AyXa (IKEKTOPHI, Karex, THIPOMOHUTOPHBIE CTPYH U TUPOTPAHC-
opT).

4.2.6. PaboTa BEHTUJISITOPOB HA BEHTUJISIIUOHHYIO CETh.

XapakTepucTuka CeTH. XapaKTEepUCTHKa BEHTHIATOpa. Pabora omHOro
BeHTWIsATOpa. CoBMECTHasi paboTa BEHTHIIATOPA U eCTeCTBeHHOU TsAru. CoBMeCT-
Hasi paboTa HECKOJBKUX BEHTUJISTOPOB. PaboTa MOA3eMHBIX BCIOMOTATEIbHBIX
BEHTUJISITOPOB.

4.2.7. PerynupoBaHue pacrpeiesieHds Bo3ayXa B IIAXTHOW BEHTHUJISIIUOH-
HOU CETH.

Croco0bl 1 cpeacTBa perynupoBaHus. [10J0KUTETEHOE U OTPUIIATEIIBHOE
perynupoBanue. VM3MeHeHHne pekuma paOOThI TTABHOTO BEHTHIIATOpA. YBeIUde-
HUE W YMCHBIIICHHE a’pOAMHAMUYCCKOTO COMPOTHUBIICHUS BhIpaOOTOK. Perymupo-
BaHHE C MTOMOIIbIO BCITIOMOTATEIbHBIX BEHTHIATOPOB. PerymMpoBaHnue B CIOXKHBIX
BEHTWISAIIMOHHBIX CETAX. Pacuer peryiasaTopos.

4.3. IIpoueccovt nepenoca ¢ waxmax (pyoHuKax)



4.3.1.TlonsATHEe epeHoca BPEAHOCTEH.

TepmuHBI M omnpeneneHus. Y CIOBHS, ONpPEACISIONINE TIEPSHOC BPETHOCTEH:
YCJIOBHSL TIOCTYTUICHHSI BPETHOCTEH B TMOTOK, CBOMCTBA MEPEHOCHMBIX CYOCTaHIIHH,
BIIMSTHHUE PS)KUMA IBHOYKEHUS BO3ayXa. Bumpl meperoca.

4.3.2. OCHOBHBIE 3aKOHBI [IIAXTHOM ra30BOU JTUHAMUKHU.

Om3ryecKre XapaKTePUCTUKU IMIAXTHBIX Ta30IMHAMUYECKUAX IPOIIECCOB. 3a-
KOH COXpaHEHMsI MacChl. YpaBHEHUS] KOHBEKTUBHOUN muddy3un. Kospduiment nud-
¢y3un. CTanoHapHbIE W HECTAIMOHAPHBIC Ta30MHAMIYECKHE mpotiecchl. uddysns
AKTUBHBIX T'a30B. CI0€BbIE CKOIUICHHUS Ia30B.

4.3.3. [Ipouecchl Ta30BBICTEHUS] U Ta30MepEeHOCa B BbIPaOOTKAaX U BbIpa-
OOTaHHBIX MPOCTPAHCTBAX.

WcTounuku rasosbiieneHus. ['a3oBblaenenne ¢ 0OHa)KEHHON MOBEPXHOCTH
ropHOro maccuBa. ['a3oBblienieHne U3 OTOUTON TOpHOM Macchl. ['a3oBblaeneHue
IIpU B3pBIBHBIX paboTax. ['a30BbleeHNE U3 BBIPa0OTaHHOTO pocTpaHcTBa. ['a3o-
BbIJIEJICHUE NTPU paboTe ABUraTeIe BHYTPEHHErO CTOPAHUSI.

I"azornepeHoc pu NepUOAMYECKOM ra3oBblAEICHUHU. ['a3onepenoc npu mo-
CTOSIHHOM T'a30BblieNIeHNH. ['a30mepeHoc B TYIMKOBBIX BbIpaboTKax. ['azonepeHoc
IIPU BEHTWISIUUMU BBIPAOOTKH C peUUpKYIsiuei. ['a3onepeHoc B CKBO3HBIX BbIpa-
0O0TKax: B JIaBaX, BEHTWISILIMOHHBIX LITPEKax, B kKaMepax. ['azonepeHoc B BbIpabo-
TaHHOM IIpocTpaHcTBe. [lepexoanpie ra30qMHaMUYECKAE TIPOLIECCH. Y IPaBJICHUE
METaHOBBI/ICJIECHUEM B TOPHBIE BBIPAOOTKHU.

4.3.4. OcHOBBI IIAXTHOW NBLJIEBOM JUHAMHUKHU.

OcHoBHbIe TIOHSATUA U ompenenenud. [Ipornecc ocaxxnenus nwputu. TypOy-
nentHas quddysus neun. [Iporecc cayBanus ocesiieit nsuid. Biusiaue ckopoctu
BO3YIIHOTO IMOTOKA HA COJIEPKAHUE TBIIIU B BO3/IyXE.

4.3.5. OCHOBBI IAXTHON TEPMOJAMHAMUKH.

VYpaBHeHUEe SHEPruM BO3AYIIHOTO MOTOKa. OmnpeneneHue BIarocoaepka-
HUS IIAaXTHOTO BO31yXa. TemiooOMeH MEeXIy BEHTHJIAIIMOHHBIM MOTOKOM U TOp-
HBIM MacCUBOM. [IporHo3upoBaHme TeMrepaTyphl IIAXTHOTO BO3TyXa.

4.4, Benmunayua waxm (PyOHUKo08)
4.4.1. BeHTWJISIMMOHHBIE COOPYKEHUS B IIAXTaX.
Ha3Hauenue BEHTWISIMOHHBIX COOPYKEHUN. BEHTUIIALIMOHHBIE TTIEpEMBIY-
Ki. BeHTwsiiinoHHble ABepU U 1UIt03bl. Kpoccuuru. 3amepHble ctaHuuu. ['epme-

THUYHBIC HAAIIAXTHBIC 3aHUA. BCHTI/IJ'IHTOPHLIC YCTaHOBKH Ha ITOBCPXHOCTU IIAXT.

4.4.2.YTeuku BO3IyXa.



3nauenue yreuek. OnpeneneHus u Kiaccuukaius. Y TEUKd yepe3 BeHTH-
JSIUMOHHBIE COOPYXKEHUA. Y TEUKH uyepe3 BhIpabOTaHHOE MPOCTPAHCTBO. Meponpu-
ATHS IO YMEHBIIEHUIO YTEUEK.

4.4.3. BeHTWIS1IMSI BHIEMOYHBIX YYaCTKOB.
[ToHsTHE BEIEMOYHOTO ¥ BEHTHJISIITUOHHOTO YYacTKOB. TpeOoBaHUs K CXe-
MaM BEHTUJISLIMM Y4acTKOB. CXeMbl BEHTHISIITUK OYMCTHBIX OJIOKOB PYAHBIX IIAXT.

4.4.4. BeHTWISIIMS TYITUKOBBIX BBIPAOOTOK.

Oco0EHHOCTH BEHTWISAIIUNA TYTUKOBBIX BBIPA00TOK. CIIOCOOBI BEHTHJISAIUH.
Bentusanmst 3a cuer oOIenaxTHON Aepeccui. BEHTHIIAINS C TOMOIIBIO BEHTH-
JSITOPOB MECTHOTO TPOBETPUBAHMS. BeHTHIAIMS BBIPAOOTOK OOJBIION JJTHHBL.
BenTunsuus TynukoBeIX kamep. Bentunsinuonnoe obopynoBanue. [Ipoextupona-
HUE BEHTUJISAIIUU TYITUKOBBIX BBIPAOOTOK.

4.4.5. Cr1ocoObI 1 CXeMBI BEHTIIISALIU

Croco0bl BeHTHIISIMKA. HarHeratenabHBI CIIOCOO BEHTHIALMH. BcachiBa-
0K crmoco0 BeHTWIsInK. KoMOMHUpOBaHHBIN crioco® BeHTHISIIUU. JlocTOMH-
cTBa U HepocTaTku. O0IacTu MPUMEHEHHS.

Cxembl BeHTwiIsMU. LleHTpanbHas cxema BeHTWISIMU. DIaHroBas cxema
BeHTWISIMA. CeKInoHHas cxema BeHTIIui. O0IacTi MpUMEHEHHUS.

4.4.6. YpaBneHue BeHTHISAIUCH

3ajauu ¥ 3HaYEHUE yNpaBlieHusa BeHTWAIue. CrocoObl U cpencTBa
yHOpaBieHUs. YTIpaBieHUEe BEHTUISILMEN TP HOPMAJIbHOU paboTe U B aBapUMHBIX
CUTyalMsIX. ABTOMAaTU3alus yIpaBieHUs BEHTWIALNEH: HHPOPMalMOHHOE 00ec-
Ne4YeHUe, AITOPUTMBI, TEXHUYECKOE 00eCIIeYeHHE CUCTEMbI aBTOMATUYECKOTO
yIpaBieHUs BEHTWISALMEH, SKOHOMUYECKast 3()(PEKTUBHOCTb.

4.4.7. BeHTWISIIIMOHHAS CITy>K0a TOPHBIX MPEATNPUATUN

Opranuzaiusi BEeHTUISIIMOHHOM CITy>KObI Ha TOPHBIX MPEATPUITHSIX
yuactku BTb u [IBC, ux opranuzanuonnasi CTpykrypa u pyHkiuu. KoHTposas
BEHTWISILIUU PYJHUKOB. TpeOOBaHMs K KOHTPOJIIO MTapaMeTpoOB aTMOCHEpHI.

MeTobl M TEXHUYECKUE CPEJICTBA KOHTPOJIS MapaMeTpoB aTMochephl Top-
HBIX npeanpuatuii. KoHTpoJib CKOpOCTH IBHXKEHUS U pacxojia Bo3ayxa. KoHTposn
coctaBa atMocdepsl. KOHTpoIb TeMIIepaTyphbl, BIaXKHOCTH U JIaBJIICHUS BO3AyXa.

4.5. Benmunayusa kapvepos
4.5.1 Atmocdepa 1 MUKPOKIUMAT KapbepOB
CocraB atMochepsl KapbepOB, OCHOBHBIE JIEMEHTHI MUKPOKJIUMATA U M C-
TOYHHKH 3arpsi3HeHUs KapbhepoB. CriocoObl HOpMau3aiuu aTMoc(hepbl KaprepoB



10 MBJIEBOMY U Ta30BOMY (pakTopaM. Y TajeHne BPEAHbIX IPUMECEH U3 Kapbepa.
Co3znaHne MUKpOKIMMAaTa Ha pabounx MecTax.

4.5.2. bopbp0a ¢ MBUTBIO M Ta3aMU TIPU BEJICHUH TEXHOJIOTHIECKHUX MPOIIeC-
co. [IpuTeyaBIMBaHUE W MBUICTIONABIICHUE TIPU OYPOB3PHIBHBIX M BBIEMOYHO-
MOTPY30YHBIX padOTaxX U TPAHCIIOPTUPOBAHUU FOPHOI Macchl. CHIKEHHE TbLIe-
BBIJICJICHUSI TP IIUKIUYHO-TIOTOYHON TeXHOIOTUU. CHUKEHUE OCTYIIICHUS
BpE/IHBIX T'a30B B aTMOC(epy KapbEPOB.

Bboprba ¢ SHIOTeHHBIMU U YK30TeHHBIMH oapamu. Co3nanue KoMmpopT-
HBIX YCJIOBUM B KAOMHAX TOPHBIX U TPAHCTIOPTHBIX MAIIIVH.

4.5.3.. Aspomexanuka aTMoc(hepsl KapbepoB

OcCHOBHBIE 3aKOHBI a9POCTATUKH U a9POAMHAMUKH. [[BHKEeHHE BO3TyXa B
TpyOax M MOJ3EMHBIX BbIpaOoTKax. A3poIMHaAMUYECKOE CONPOTUBIICHUE, JIETIPEC-
cust Bo3ayxonpoBoaa. CBoOoIHbIE TypOyIeHTHbIE CTpyH. OCHOBHBIE CXEMBI €CTE-
CTBEHHOI'O ITpoBeTpUBaHus. TepMoauHamMuka atMocepsl KapbepoB. McTouHUKH
TEeIUIa U TeMIepaTypHas cTpaTudukanus atMmocdepsl KapbepoB. TepMuueckue cu-
Jbl ¥ TYMaHOOOpa30BaHUE B Kapbepax.

4.5.4.. T'a30Bast ¥ mblIEBas TMHAMHUKA KapbepOB

OcCHOBHBIE 3aKOHBI Ta30BOM W MBUIEBOM IWHAMHUKH KapbepoB. Pacmpo-
CTPaHEHHUE Tra3a U MbUIM, BBIICIAEMBIX TOYEYHBIM U JIMHEWHBIM MCTOYHUKAMMU.
PacnpocTpaneHue ra3oB U IbUIM IPH B3PBIBHBIX paboTax. 3anblIEHHOCTh Kapbepa
B L[EJIOM.

4.5.5. IIpoBeTpuBaHue KapbepoB

EcrectBennas BeHTWIsIIUSA KapbepoB. OCHOBHBIE CXEMBI MPOBETPHUBAHUS
KapbhepoOB JHEpPruei BeTpa (IMPAMOTOYHAS, PECHUPKYJISIIIMOHHAS, KOMOMHUPOBAH-
Has) ¥ TEPMUYECKUX CHJ (KOHBEKTHMBHAs W WHBEPCHOHHAS CXEMbI MPOBETPHBa-
Hus). UcKycCcTBeHHas BEHTHIIAINS KapbePOB.

TexHudyeckue cpeacTBa M CIOCOObI MCKYCCTBEHHON BEHTHUISIIMU. CXEeMBbI
MECTHOM 1 00111e00OMEHHOM BEHTHIISALIMH.

4.5.6. IIpoexTpoBaHNe BEHTWIALIMN KAPbEPOB

OueHka NpUpOIHBIX YCIOBHI U BBIOOP TEXHOJIOTMYECKUX OCHOB OTKPBITHIX
TOPHBIX PabOT MO (HaKTOPy BEHTUIISIUU.

OnpeneneHre napaMeTpoB €CTECTBEHHOTO MPOBETPUBAHUS Kaphepa, KOIU-
4YeCTBA U COJIEP’KaHUsl BPEIHOCTEN B €ro aTMocdepe.

OmnpenenexHre MepuoiIoB 1 MaclITabOB MPUMEHEHUS CPEJICTB UCKYCCTBEH-
HOW BeHTWwsiMU. OmnpezenieHue pacxoia BO3ayXa, HEOOXOIUMOTO JUIsi BEHTHIIS-
U Kapbepa. BeIOOp BEHTUIATOPHBIX YCTAHOBOK, MECT MX PACIOJIOKEHHUS U CXEM
BeHTWISIMU. OneHka 3p(GEeKTUBHOCTH IPUMEHEHHSI HCKYCCTBEHHON BEHTHJISALIUY.

4.5.7. I1p1e BeHTWISIIIMOHHAS CITy>k0a Kapbepa



KonTtpons coctostHust atMochepsl kKapbepoB. Opranu3aiys MbUICBEHTHIIS-
UOHHOM ci1y>KObI. [IpenenbHO-10MyCTUMbIE KOHIIEHTPALUUA COACPKAHUSI BPEAHO-
cteil B atMocgepe kapbepa. [IpuOopsl 1 METOAbI KOHTPOJISI COCTOSIHUSL aTMOC( €-
PBI KapbepPOB.

4.6. Ilpoexmuposanue 6eHMUNAYUOHHBIX CUCHIEM 2OPHBIX
npeonpusamuii

[IpoexTupoBaHue BEHTWISINY MIaxT (pyaAHUKOB). OOmue TpeOboBaHUs K
MIPOCKTUPOBAHUIO BEHTUJISIIMOHHBIX CUCTEM. DTaIbl MPOSKTUPOBaHUS. Bb160OD
cxeMbl BeHTWIAIMH. [Ipornos razooounsHocTy. OnipeneseHue pacxo/ia Bo3ayxa
JUISl BEHTWIISIIIUM BBIEMOYHOTO y4acTKa U pyAHUKA B 11e710M. Pactipeaenenue Bo3-
JyXa 1Mo BbIpa0OTKAM M MPOBEPKA MOMEPEYHBIX CEUCHUM BBIPAOOTOK MO JOMYCTH-
MBIM CKOPOCTSIM JIBIXKEHHUS Bo3ayxa. OCOOEHHOCTH BEHTHIISIIIUOHHBIX CUCTEM
PYIHBIX maxT. MeTopl pacyeTa pacxojia Bo3ayxa Juisl pyAHuKa. PacyeT Bo3ayxa
IIPU UCTIOJIB30BAHUH JIU3EIBHOTO 000pynoBanus. Pacuer Bo3ayxa npu MacCoOBBIX
B3pbIBax. Pacyer Bo3ayxa /jisi KaMepHbIX (KaMEPHO-CTOJIOOBBIX) CUCTEM pa3pa-
6otku. Pacuer nenpeccun. Pacuer perymnsitopoB pacnpesenenus Bo3ayxa. [Ipo-
BEpKa YCTOMYMBOCTHU JBMKEHUS BO3/lyXa B BhIpaboTKax. BriOop criocoda BeHTH-
asiud. Be16op riiaBHOTO BEHTWIATOpA. Pacuer skoHOMUYECKUX MoKa3aTeseil BeH-
TUJISIIAN.

5. O0pa3oBarejibHbIE TEXHOJOTHH

Opranu3zanus 3aHITUA N0 JUCLUIUIMHE «ASPOJOTHUS TOPHBIX MPEANPUSITUID
MPOBOAUTCS MO TPATUIIMOHHON TEXHOJOTUU MO BUAAM PaToOT (MyJIbTUMEIUNHBIC
JICKIIUU, TTPAKTUYECKUE 3aHITHS, Ta0OpaTOpHbIe padOThI, TEKYIIHI KOHTPOJIb) CO-
IJIACHO PACIKCAHUIO.

Mertoauka npenogaBaHusi JUCHUIUIUHBI « ADPOJIOTHUSI TOPHBIX MPEANPUSs-
TUID» U peanu3anusi KOMIETEHTHOCTHOTO MOAX0Aa B U3JIOKEHUU U BOCHPUSITUU
Marepualia MnpeaycMaTpuBaeT UCIOJIb30BAHUE CIEAYIOIINX AKTUBHBIX U MHTEP-
aKTUBHBIX (POPM TPOBENICHUS TPYNIOBBIX, HHAUBUAYAIbHBIX, ayJUTOPHBIX 3a-
HATHH B COYETAaHUHU C BHEAYJIUTOPHOM pabOTOM ¢ 1eabi0 (hOPMUPOBAHUS U pa3-
BUTHUSI MPOPECCUOHATBHBIX HABBIKOB O0YYAIOIINXCS:

— MOJATOTOBKA K BBHITIOJHEHUIO MPAKTUUYECKUX M JIa0OpaTOPHBIX paldOT B
J1a00paToOpUsIX BY3a;

— 3alUTa U UHAUBUIyaIbHOE 00CYKIEHUE KypCOBOM pabOTHI,

— MOATOTOBKA, MPEJICTABICHUE U 00CYXJICHUE NIPE3CHTAIIMN HA CEMUHAP-
CKHX 3aHSATHSIX;

— UCTOJIb30BAaHUE MHTEPAKTUBHBIX (POPM 00yUEHUS U TEKYIEr0 KOHTPOJIS
B hopMe ayIUTOPHOTO OJIAHKOBOTO U (MJIM) KOMITBIOTEPHOTO TECTHPOBAHHS;

— MPOBEAEHUE MACTEP-KIIACCOB IKCIIEPTOB U CIIENUAIIUCTOB 10 METOAAM U
CpeacTBaM U3MEPEHUN, UCIIBITAHUA U KOHTPOJIA.



JIek1IMOHHBIE 3aHSTUSI MPOBOASATCA C HMCMHOJb30BAHUEM CIAWOB, MOATO-
TOBJICHHBIX TpenojaBareneM B nporpamme Microsoft Power Point, mpu stom
napajieIbHO IEMOHCTPUPYIOTCS MOJIEIHN peabHbIX MPUOOPOB ra30BOTO U IIbI-
JIEBOTO KOHTPOJISI.

[IpakTuueckue 3aHATUS MPOBOJATCA B ayAUTOPUU W HANpPABJICHBl Ha
3aKperieHne 3HAaHUN MyTeM PACCMOTPEHUS U aHalM3a PEIICHUN KOHTPOJbHBIX
pabor.

JlabopaTopHble 3aHATUA MPOBOAATCS B J1abdOpaTopuu Opuranon
CTYZIEHTOB U3 4—5 uenoBek. [IpeaycMoTpeHo BhITIOTHEHNE OAHOM J1abopaTOpHOM
paboThI IO MECTy pabOTHI CTy/IeHTa (M3Y4YCHHE KOHCTPYKIIMU M aHAIN3 PaOOTHI
MIEPEHOCHOTO Ta30aHAIN3aTOPa B IIPOU3BOICTBEHHBIX YCIOBUSX).

CamocTosiTenbHas padoTa Mo JUCIUIUIMHE BKIIFOYAET:

- CaMONOJATOTOBKY K YYEOHBIM 3aHATHSIM IO KOHCIIEKTaM, y4eOHOM
JUTEPATYPE U C MTOMOIIBIO JIEKTPOHHBIX PECYPCOB;

- odopmiieHHE OTYETOB IO pe3yjbTaTaM JIabOpaTOpPHBIX paboT C
BBITIOJIHEHUEM HEOOXOMMBIX PAacueTOB U IpapruecKux MOCTPOCHHUI;

- BBITIOJTHEHHE KYpPCOBOM pabOTHI.

Haubonee npoaBuHyTHIE B IJIaHE KOMIIBIOTEPHON I'PaMOTHOCTH CTYAECHTHI
BBINOJHSAIOT CIELMaIbHbIE 3aJjaHusl M0 pa3paboTKe (HParMEeHTOB KOMIBIOTEPHBIX
IIPE3EHTALUH.

Bo3MoxkHa Takke OpraHu3anus «KpYIVIBIX CTOJIOB» M BCTpEY C
MIPEACTABUTEISIMU POCCUMCKUX NPEANPUATUN — MPOU3BOAUTENEH CPEIACTB KOH-
TPOJII pPYAHUYHOM atMochepbl, a TakkKe MPOBEJCHUE MAaCTEP-KIACCOB
DKCIEPTOB U CHENUATIUCTOB OTPACIIH.

VYienbHbId BeC 3aHATUM, NPOBOAUMBIX B HHTEPAKTUBHBIX (opmax,
ONpEJeNieH TJAaBHOM WEIbI0 00pa3oBaTeNbHOM MNPOrpaMMbl, OCOOEHHOCTHIO
KOHTHUHIE€HTa OOydaloluXcsi M COJEp)KaHWEM JTUCIHUIUIMHBL  «A3POJIOTHUs
TOPHBIX MPEANpPUATHID» KW B LEJIOM 10 JAucHUIUIMHE cocTaBisier 50%
ayJIMTOPHBIX 3aHATUNA. 3aHATHS JIEKIIMOHHOTO THUMa cocTaBisitoT 33% ot
o0beMa ayAUTOPHBIX 3aHITUH.

6. OnleHOYHbIE CPeACTBA AJIfl TEKYILIEero KOHTPOJIA
yCIIeBA€MOCTH, MPOMEKYTOYHOM aTTeCTAIMHU 10 HTOTram
OCBOEHUSI JUCIUIJIMHBI B YUeOHO-MeTOIMUYECKOoe o0ecrevyeHue

CaMOCTOSITEJILHOM PadOThI CTYJAE€HTOB

B cootBerctBum ¢ TpedboBanusamu ®I'OC BO nns aTtrectannu 00ydaronuxcs
M0 JUCLUIUIMHE PEAYCMOTPEHBI:

- KOHTPOJIbHBIC 3aJaHHUS;

- TECTUPOBAHUE;

- DK3aMEH.
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6.1. @oHABI OLICHOYHBIX CPEACTB /Il MPOBEACHHUS TEKylel U MPOMexy-
TOYHOM aTTeCTANMHU 00y4AIOIIMXCH M0 JUCHHUILIMHE «AIPOJIOTHA FOPHbIX
npeanpus THID

®DoHABI OLIEHOYHBIX CPEACTB VIS MPOBEACHUS TEKYIIEH M IMPOMEKYTOUHON
aTTECTallMM OOYYAIONIUXCS O JUCIUIUIMHE «ADPOJIOTHS TOPHBIX MPEANPUSTUHI
npuBeieHb! B [Ipriioxennn 2 k pabodeit mporpamme.

6.2. YueOHO-MeTOAMYeCcKOe oOecreyeHne CaMOCTOSITeIbLHOM padoThl 00yua-
OLIUXCA MO JUCHUIJINHE (MOTYJIIO)

Ne Ne paznena Meronnueckue ykazaHus
/o AU CIHUITIIINHBI [0 BBIIIOJIHEHUIO CAMOCTOSITEILHONU pa6OTBI
1. | Pasnmen 1 UteHue JEeKIIMOHHOTO MaTepualia

W3yueHne OCHOBHOM M JOTOJHUTEIBHOM JIUTEPATYPBI
BrinonHeHue 1abopaTopHbIX padoT

2. | Pazpmen 2 YreHue JeKIIMOHHOTO MaTepuaia

N3ydeHne 0OCHOBHOM M JOIOJHUTEIBHON JIUTEPATYPhI
CamocTosITeTbHOE BBIMIOJTHEHNE MPAKTUYECKUX 3aJaHui u Jabopa-
TOPHBIX paboT

3. | Pazgen 3 UrteHue JICKIIMOHHOTO MaTepuaa
N3ydeHne OCHOBHOM M JIOTOJHUTEIBHOM JIUTEPATyphl
4, | Pazgen 4 UreHue JIGKIIMOHHOTO MaTepuasa

N3ydeHne OCHOBHOM | JAOTOIHUTEIBHOM JINTEPATyPhI
CaMOCTOSTEIIbHOE BBHIIOJIHCHUE MPAKTHICCKUX 3aI[aHI/Iﬁ

5. | Paznmen 5 Urenue JISKIUOHHOIO MaTepuana
N3ydeHne OCHOBHOM | AOTIOHUTEIBHOM JTIUTEPATyphI
CaMoCTOsITENIbHOE BHINIOJIHEHUE PAKTUYECKHUX 3aJaHUI

6. | Pa3zmen 6 UreHune TEeKIMOHHOIO0 MaTepuania
N3yyeHne 0OCHOBHOMW U JOTOTHUTEIBHOM JTUTEPATYPHI
BrimonHeHue u 3amuTa KypcoBoi paboThl

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecrieueHune JUCHUTINHbI

a) OCHOBHAas JiUTeparypa:

1. Mep3nskoB B.I'. Jlepessiiukun W.B. Asposorus ropHeix npeanpustuii. Yueo-
Hoe 1ocobue. M., PYJIH, 2013.

2.Kaneguna H.O. BenTumsmusi mpou3BOACTBEHHBIX 00BEKTOB: Y4eh. mocooue s
BY30B. - 3-¢ u3ll. ctep. M., MITVY, 2002.

0) cipaBoYHAs ¥ IONOJTHUTEIbHAS JUTEpPATypa:

1. Hocko B.®., Mepznsaxos B.I'., 3y6osuu B.C. IIpoekTrpoBanne BEeHTUIISIIUOH-
HBIX CHUCTEM IIIAaXT U PYJHUKOB. MeTOIMUECKNe yKa3aHus MO BBITIOJIHEHUIO KY-
coBoro npoekra. M., MI"OY, 2006.
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2. Enunbie mpaBmiia 6€30MacCHOCTH TP pa3pabOTKe PYIHBIX, HEPYAHBIX U POC-
CBIITHBIX MECTOPOXKIEHUH MOJIE3HBIX UCKOMAEeMbIX Moa3eMHbIM criocoboM (I1b 03-
553-03). Cepus 03. Brimyck 33/ KomiektuB aBropoB. M., ®I'VII «HTLI o 6e3-
OIMACHOCTH B yroJIbHOM npombinuieHHOCTH ['ocroprexnanzopa Poccuny», 2004.

3. IlpaBuna 6e3omacHocty B yronbHbix maxrax (I[1b 05-618-03). Cepus 05. Bri-
nyck 11. Komn. aBr. M., ®I'VII «HTL[ no 6e3onmacHocTH B YrojibHOM MPOMBIIII-
neHHocTu ['ocroprexnaazopa Poccuny, 2004.

4. Enunble mpaBmiia 0€30MacHOCTH IpU pa3paboTKe MECTOPOXKIECHUM MOJE3HBIX
rckomnaeMbIx oTKpbITEIM criocooom (I1b 03-498-02). Cepus 03. Beimyck 22. Koo
aBT. M., I'VII «HTIL no 6e30macHOCTH B yroJabHOM MPOMBIIUIEHHOCTH ['ocrop-
texHas3opa Poccuny, 2003.

5. Enunble npaBuia 6e3onacHocTy npu B3pbIBHBIX padoTtax (I1b 13-407-01). Komn.
aBT. M., HITO OBT, 2002.

6. PykoBojicTBO 10 Jlerazanuu yroiabHbix maxt Poccun. Munyraenpom CCCP, M.,
1990.

8. MarepuajibHO-TeXHUYECKOe o0ecnevYeHne AU CIUIIIHHbI

Kadenpa «TexHuka ¥ TEXHONOTHs FOPHOTO M HE(PTEra30BOro IMPOU3BOJI-
ctBa» MITY, obecrieunBaroias MpemnoiaBaHue TUCHUTIINHBL «A3pPOJIOTHS TOPHBIX
MPEeANPUATUI», pacrioiaraeT ayaIuTopusiMu U Jaboparopueit Ha 40 mocagoyHbIX
mecT (4302A). Bee ayauTopuu OCHaIEHBI 3JIEKTPOHHBIME TTpoekTopamMu. JlaGopa-
TOpHUSI pacrnojaraer o0OpyJoBaHUEM U MPUOOPAMH, HEOOXOIMMBIM ISl TPOBEJIE-
HUSI J1a0OpaTOPHBIX paboT.

Jlnst opranu3anuu 00pa3oBaTENbHOIO MPOLECCa CO CTYJIEHTaMHU UCIOJIb3Y-
eTCsl TaKk)Ke MaTepualbHO-TEXHUYECKas 0aza yHUBEpCUTETa, O0OeCleYMBaOIIAs
MPOBEICHUE BCEX BUJOB JIEKIIMOHHBIX, MPAKTHUYECKUX U JA0OPATOPHBIX 3aHATHUH.
[IpenonaBarenu xadenpsl U CTYAEHTbI UMEIOT BO3MOXHOCTh MOJIb30BATHCS KOM-
NBIOTEPHBIMU KJIaccaMH. Bce KOMITBIOTEPBI UMEIOT BBIXOJ B cucTteMy MHTepHeT.
CTyneHTsl U IpenojaBaTesid UMEIOT JOCTYI K AJIEKTPOHHBIM 00pa3oBaTelIbHbIM
pecypcaM, pa3MeleHHbIM B IHTEpHETE.

9. MeToauyeckue peKOMEHIANMH MPENoIaBaTE 0

JlauHblil pa3zen HacTosmie padodeil mporpaMmbl IpeIHa3HAYEH sl HAYu-
HAIOIIUX ITPenoaaBaTelei.

JucruniaHa «AdSpoJIOTHUSI TOPHBIX MPEANPUATUHIY SBISETCS 00s3aTeIbHOM
JUCUUIUIMHOM 0a30BOM 4YacTH y4eOHOro IjiaH W oOecneurBaeT (OPMHUPOBAHUS
poheCCUOHAIIBHBIX KOMITETCHITUH.

CtpykTypa YW TOCJIEAOBATEIBHOCTh IPOBEACHUS JICKIIMOHHBIX 3aHATUH H
MPAKTUYECKUX 3aHATHI MO NUCUHUILUIMHE MPEACTaBI€HA B MPUIOKEHUHU | K HacTo-
A1Ie padbodeit mporpamme.

[TogpoOHOEe conaepkaHWe OTAEIBHBIX Pa3/IeNiOB JUCHUIUIUHBL «A3POJIOTHS
TOPHBIX MIPEANPUATHN» paccMaTpuBaeTcs B 1. 4 pabodeit mporpaMMel.
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ba3zoBast TemaTHka 1abOpaTOpHBIX PabOT MO TUCHUILIMHE «ASPOJIOTHS Top-
HBIX IpeanpusTuit» npexncrasieHa B cocrabe POC no gucnuminuze B [Ipunoxe-
HUM 2 K pabouel mporpaMMe.

[TpumepHBIe BapHaHThI 3aJaHUI sl BBIIOJIHEHUS] KYpCOBOW paboOThI U mepe-
YeHb BOIIPOCOB K 3K3aMEHy IO JUCUUIUIMHE IpenacTtaBieHbl B coctaBe OC mo
muciumuinHe B [punoxenun 2 x paboueil mporpamme.

[lepeueHb OCHOBHOM U JONOJHUTEIBHON JUTEPATYpPhl 1 HOPMAaTUBHBIX JIOKY-
MEHTOB, HEOOXOUMBIX B XOJI€ MPENOIaBaHus JUCHUILTUHBI «ADPOTOTHS TOPHBIX
IpEINPUSITUIN», TPUBEJICH B I1.7 HaCcTOSIIeH pabodel mporpaMMBl.

10. Memoouueckue ykazanus o0yuaougumcs

Memoouueckue ykazanus no 0C80eHUI0 OUCYUNTIUHDBL.

JICKIIMOHHBIE 3aHATHSI MPOBOISATCS B COOTBETCTBUH C COJIEP)KaHUEM HACTO-
Ameit pabodeit mporpaMMbl U MPEACTABISAIOT OO0 M3II0KEHHUE BOITPOCOB PY/I-
HUYHOUN aTMoc(epsl M BEHTHISALUN TOPHBIX MPEANPHUATHH, BKIIOUAIOIINX CBOM-
CTBa PyIHUYHOU aTMOC(]EphI, 3aKOHBI IBIKEHUS BO3AyXa, IEPEHOC €ro ra3000-
pa3HBIX IPUMECEH, MBUTH U TETIa B TOPHBIX BRIPA00OTKAX, a TAKKE METOAMUECKHE
OCHOBBI ITPOCKTHPOBAHHSI CUCTEMBI BEHTUJISIIIUY IIAXTHI (PYIHUKA) U €€ OCHOBHBIX
AJIEMEHTOB, 00ECIIEUNBAIONIUX UX 0€30MacHyI0 padoTy.

[Tocemienue JNEKUMOHHBIX 3aHATUN sBisAeTCs o0s3arenbHbIM. [Ipomyck
JICKIIMOHHBIX 3aHATUHN 0€3 YBaXKUTEIBHBIX IPUUHUH B 00beMe Ooiiee 40 % ot obmie-
IO KOJMYECTBA MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM Ha CEMECTP JICKUUH BIEYET
3a c0O0M HEBO3MOXKHOCTh aTTECTALlMU MO TUCHUIUIMHE «A3POJIOrHUs TOPHBIX Mpe-
OPUSATHI» TI0 UTOTaM CEMEeCTpa, TaK Kak OOydJarolIuiics He HaOUpaeT MUHUMAIIb-
HO JIOMYCTUMOTO JIJIsl TIOJyYEHUs] UTOTOBOM aTTECTAllMU MO JUCUUIUIMHE KOJU4e-
cTBa 0aJjuIOB 3a MOCEHIEHUE JEKIHUOHHBIX 3aHATUN (CM. COOTBETCTBYIOLIUE MOJIO-
YKEHUs MyHKTa 6 HacTosAer paboyeil mporpaMmsl).

B xone nexuuii o0yvaromumcsi peKOMEHTyeTCs:

- BECTU KOHCIEKTHpOBaHUE yuyeOHoro marepuana. Jlomyckaercsi KOH-
CTIIEKTUPOBAHUE JICKIIMOHHOTO MaTepraia MMCbMEHHBIM U KOMITBIOTEPHBIM CIIOCO-
OoM.

- oOpaiiarh BHUMaHUE Ha KaTeropuu, (GOpMyJIUPOBKHU, PACKPHIBAIOLIUE
COJZIEpKaHME TE€X WM MHBIX SIBIICHUU U MPOLIECCOB, HAYYHBIE BBIBOJBI U IIPAKTHAY E-
CKHME PEKOMEH/IALIUHU 110 UX IPUMEHEHUIO;

- 3a/1aBaTh MPENOAABATEINI0 YTOYHSAIOLIUE BOIIPOCHI C LIEJIbIO ITPABUJIb-
HOT'O IOHUMAaHUS TEOPETUYECKUX TTOJI0KEHUH, Pa3PEIIEHUS CIIOPHBIX CUTYAIUH.

JUis yCHemHoro oBJaJeHusi KypcoM HEOOXOAMMO MOCEIIaTh BCE JIEKLHHU,
TaK KaKk TEeMaTUYECKUI MaTepual B3auMOCBSI3aH MEXy COOO0M.

[IpakTHUyeckoe 3aHITHE — 3TO aKTUBHas opMa yueOHOro mpouecca B By3e.
[Ipyn mOAroTOBKE K MPAKTUYECKUM 3aHATHUAM OOydYarolleMycs HEOOXOIuMO H3Y-
YUTh OCHOBHYKO JIMTEPATypy, O3HAKOMHTBCS C JONOJHUTEIBHOW JIUTEPATYPOU,
Y4ECTh PEKOMEHIAIMU mnpenonaasaTens. lIpakTnueckue 3amaHusl BBITOIHSAIOTCS
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OOyYarOIIMMUCS B ayJUTOPUAX M CaMOCTOSITENBbHO. [IpakTHdeckoe 3amaHue orie-
HUBAETCS MO KPUTEPUsSIM, MpeAcTaBieHHbIM B [lpunoxkenun 2 k paboueil mpo-
rpamme.

[IpoBeneHrEe MPAaKTUYECKUX 3aHATHM MO JUCHUIUIMHE «A3POJIOTHS TOPHBIX
NPEANPUATUIN» OCYHIECTBISIETCA B (OpMax, OMUCAHHBIX B IYHKTE 5 HACTOSIICH
paboueii mporpamMMBbl.

[ToceleHne NMPaKTUYECKUX 3aHATHN M aAKTUBHOE YYacTHE B HUX SIBISETCS
oOs3aTenbHBIM. [IpOmycK MpakTHYECKUX 3aHATHA 0€3 YBOKHUTEIbHBIX NMPUYUH B
oobseme 6omee 50 % oT 00111ero KoanmuecTBa MpeayCMOTPEHHBIX YUYEOHBIM TJIAHOM
Ha CEMECTp 3aHATHH Na)Ke MPH YCIOBHH OTIMYHON paOOThI HA OCTABIIMXCS 3aHS-
TUSIX BJIEUET 3a CO0Ol HEBO3MOXXHOCTh aTTECTAllMM MO AUCHUIUIMHE MO UTOraM
cemMecTpa.

[ToaroTOBKA K MPAKTUYECKUM 3aHATHUSIM OOS3aTEIIHPHO BKIIOYAET B ceOs U3Y-
YEHHUE KOHCIIEKTOB JIEKIIMOHHOIO Marepuaia Uil aJeKBATHOTO MOHUMAHUA YyCIIO-
BUS U croco0a penieHus 3aJaHui, 3aIUIaHMpPOBAaHHBIX IMPErojiaBaTesieM Ha KOH-
KPETHOE ITPAKTUYECKOE 3aHATHE.

Meroanyueckie yKa3aHUs [0 BBINOTHEHUIO PA3IMYHBIX ()OPM BHEAYAUTOP-
HOM caMOCTOSATEIbHON PaOOThI

BaxxHol 4YacThi0 caMOCTOSITEILHOM pabOThI SBISIETCS YTEHHUE Y4eOHOU U
Hay4yHOU JutepaTypbl. OCHOBHAsI (PYHKIIMS Y4EOHHMKOB - OPUEHTUPOBATH 00ydYa-
IOIIETOCs B CUCTEME 3HAHWM, YMEHUN U HaBBIKOB, KOTOPHIE JOKHBI ObITH YCBOE-
HBI 110 IAHHOW JUCHIMIUIMHE OYTyIIIMMU BBIITYCKHUKAMHU.

Cnucok OCHOBHOM M JIOMOJHUTEIBHOMN JIUTEPATYyphl U 00SI3aTENBbHBIX K U3Y-
YEHHUIO HOPMATUBHO-TIPABOBBIX JTOKYMEHTOB MO JUCIUIUIMHE «A3POJIOTrUs TOPHBIX
NpEeANnpUATU» TMPUBEIEH B I1.7 HAcTosIIel paboueld nmporpammel. Cineayer oTaa-
BAaTh NPEANIOYTEHUE U3YUYEHUI0O HOPMATUBHBIX JOKYMEHTOB IO COOTBETCTBYIOIIUM
paszeniaM QUCHUIUIMHBI «A3POJIOTHS TOPHBIX NPEANPUITUI» MO CPABHEHUIO C MX
aJanTHPOBAHHON MHTEpIpeTalMel B yaeOHOM IuTeparype.

HN3ydyeHre OCHOBHOM W JONOJTHUTEIBHOU JINTEPATYPHI, & TAKKE HOPMATUB-
HO-ITPAaBOBBIX JIOKYMEHTOB M0 JUCLUIUIMHE MPOBOJAUTCSA HA PETYJSIPHON OCHOBE B
paspese Kaxaoro pasjiesia B COOTBETCTBUU C MPHUBEJACHHBIMH B 1.6 pabouei mpo-
rpaMMbl PEKOMEHIaUSIMU JJIsl TOATOTOBKHU K MPOMEKYTOUYHOW U UTOTOBOM aTTe-
CTallMU [0 JUCHUIUIUHE «A3POJIOTHs TOPHBIX MPEATPUATHID.

CBezieHMs O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH 00yJatOIIUXCsl

Tekylmmil KOHTPOJb yCIEBAEMOCTH OCYILIECTBISIETCS B TEUECHHE CEMECTpPa
MyTEM PEryJsSpHOW MPOBEPKU MPHUCYTCTBUS OOYYAIOMIErocs Ha JIEKIMOHHBIX U
MPAKTUYECKUX 3aHSTHUSAX, OIEHKH KauecTBa U aKTUBHOCTH PabOTHl Ha MpaKTHUYe-
CKMX 3aHSATUSIX MPU PEIICHUHU 3a7a4 U B XOJIe OJIMI[-OMPOCOB

Cenenus o Tekyuield paboTe CTYJIEHTOB IO AUCIUILINHE « A3POJIOTHS Top-
HBIX TIPEANPUATHI» (UKCUPYIOTCS MPENoaaBaTeieM U CIy>KaT 0a30BbIM OCHOBa-
HUEM U1l POPMUPOBAHUSI CEMECTPOBOTO PEUTHHTA MO JUCITUTUIMHE.

Tekymas arrectauus M0 JUCUUILUIMHE «ADPOJIOTUS TOPHBIX MPEAPUATHI
MPOBOJUTCS B JOpMax KOHTPOJIBHBIX paboT, oreHku 3amuTtbl KP u tectupoBanus

14



(cM. cooTBercTBytonMe noyioxkenus GOC no nucuuruuHe B [Ipunoxenuu 2 k pa-
Ooueii nporpamme).

[IpumepHbie 3a1aHus ISl KOHTPOJIBHBIX paboOT, a TaK:Ke BOMPOCHI TECTUPO-
BaHUS 0 JUCHMIUIMHE «ADPOJIOTHS TOPHBIX MPEANPUATHID MPUBEIACHBI B pas-
JUYHBIX NoanyHkTax B coctaBe @POC no auctuiuimae B [Ipunoxxenun 2 k paboueit
nporpamme 0e3 yka3zaHus MPaBUIIbHBIX BAPUAHTOB OTBETOB WJIM METOAMKHU BBINOJ-
HEHHUsI COOTBETCTBYIOIIMX 3aJIaHUM VISl CTUMYJIUPOBAHUS TTOMCKOBOW aKTUBHOCTHU
00y4Jaromerocs.

Memoouueckue ykaszanusi no no020mo6Ke K HPOMENCYMOUHOU/ Umo2080ll
ammecmayuu
[TpoMexyTouHast aTTecTalys MO JUCIUILUINHE « ADPOJIOTHS TOPHBIX MPEANpH-
ATUI» B 8-M cemecTpe MpOoXOAHT B popme 3k3aMeHa. DK3aMeHAIIMOHHBIA OMIIET TIO
JTUCHUIUIMHE «A3POJIOTUS TOPHBIX MPEANPUATHID COCTOUT U3 3 BOIIPOCOB TEOpE-
TUYECKOro xapaktepa. [IpuMepHbIil nepeueHb BOMPOCOB K 3K3aMEHy IO AMUCIIU-
IUIMHE «ADPOJIOTHS TOPHBIX NPEANPUITUI» U KPUTEPUHU OLIEHKH OTBeTa o0yuaro-
IIET0Csl Ha 3K3aMeHe Ui LieJiell OLIeHKH CPOPMUPOBAHHOCTH KOMIIETEHIUH IpH-
BEJICH B COOTBETCTBYIOLIEM NoAnyHKTe [Ipuoskennn 2 k padboueil mporpamme.
[TonroroBka K 3K3aMeHy IMPEANOIaracT U3yuyeHUe peKOMEHAyeMoM IuTepa-
TYpBl U APYTUX UCTOYHUKOB, KOHCIIEKTOB JIEKI[MH, TOBTOPEHUE MAaTEPUAJIOB IPaK-
TAYECKUX 3aHATUH.
[IporpamMma coctaBiieHa B COOTBeTCTBHH ¢ DeiepaibHbIM TOCYAapCTBEH-

HBIM 00pa30BaTEIHHBIM CTAHIAPTOM BBICIIIETO 0Opa30BaHUS 110 HATIPABICHHUIO
noarotoBku crneruanuctoB 21.05.04 «I"'opHoe aes10».

IIporpammy cocraBui:

[Ipodeccop, a.T.H. /B.I'. Mep3nsikos/

IIporpamMma yTBep:KIeHa Ha 3aceJaHUU Kadeapsbl
«TexHMKHU M TEXHOJIOTHMU FOPHOT0 U HeTEerasoBoro Npou3BoJACTBA)

« _» 2018 r., mpoTtokoi Ne

3aBenyromuii kadeapoin
JIOLIEHT, K.T.H. /B.H. Kpbiakuna/

IIporpamma corjiacopaHa:

PykoBoautens OIT nanpasnenus 21.05.04
JIOIIEHT, K.T.H.

Jlexan ¢akynbrera
YpOaHUCTHKHU U TOPOJCKOIO X0351CTBa / JI.A. Mapromun /
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CtpykTypa u coepxKaHue AUCIUILIUHBI « A3POJIOTHS TOPHBIX MPEITPUITHI

Hanpasnenue noarorosku - 21.05.04 - 'opHoe neso
dopma 00ydeHHS - 3a09HAS

[Tpunoxenue 1

Buabl yueOHoii padoThl, . DopmbI
= | BKIIHOYAs CAMOCTOSITEJbHYI0 CamocrosiTe/IbHOI PaOOTHI R
Paznen o 5 paboty cTyneHToB CTYJI€HTOB
& 5 M TPYJA0E€MKOCTH B yacax I
= = |JI |II/3 |JIa6 | CPC | KCP |K.P. [ K.II |PI'P |Ped. | K/p | D 3
1. AtmMocdepa ropusix npeanpu- | 4 1 i 2 20
SITUA
2. AdpoMexaHuKa TOPHBIX Mpef- | 4
NPUSTHH 1 2 2 20
3. IIpormeccel mepeHoca B maxTax | 4 1 20
(pyaHHKAX) ] ]
4. Bentusus maxt (pyJHUKOB) 4 1 2 - 20 +
5. Bentwsiius kaprepos 4 1 - - 20 +
6. IlpoekTupoBaHWEe BEHTWISIIH- | 4
OHHBIX CHCTEM TOPHBIX MPEANpHU- 1 - - 30
SITHM.
Bcero yacoB 1o qucuuiiiae 144 6 4 4 130 + +
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[Ipunoxenue 2

MMHHCTEPCTBO OBPA30OBAHHUS 1 HAYKY POCCUIMCKOM ®EJEPAITAN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUPEXK/IEHME BBICILIEI'O OBPA3OBAHNSA

«MOCKOBCKHUM MOJJUTEXHUYECKAW YHUBEPCUTET»

(MOCKOBCKHUH IMOJIUTEX)
Hanpasnenue noocomosrku:  21.05.04. «l opnoe oenoy
Cneyuanuzayuu.:

IHIaxTHOE MOA3E€MHOE CTPOUTEIbCTBO

Dopmbl 00yueHUs: 3a04Has

Buowl npogheccuonanvroti oesmenvnocmu.

-IIPOU3BOACTBCHHO-TCXHOJIOI'MUCCKAA;
--HaYYHO-HCCJICAO0BATCIIbCKas

Kagpeopa: Texnuxu u mexnonoeuu 20pno2o u Hegpme2azo068020 nPou3eo00Cmed

®OH/I OHEHOYHbLIX CPEJICTB
MO JAUCIUTIUHE
«A3POJIOTHSA TOPHBIX MPEANPUATHII

CocTaBUTED:

[Ipodeccop, a.T.H. B.I". Mep3nskos

Mocksa, 2017 ron
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1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TanoB uUX (GopMHUpPOBaHHMS B NPO-
necce OCBOCHUA IMCHUILIUHBI. @OpPMBbI KOHTPOJIsE GOpMHUPOBAHUA KOMIIETEH-

110707
B pe3yabTare ocBOeHUs 00- dransl pop-
pa3oBaTeIbHOM NPOrpaMMbl MHUPOBAHUS
KoMmnerennus N ®opma KOHTPOJIA
00y4Jarouuiics 10JKeH 00- (pa3neJbl auc-
JaaaThb HUIJINHBI)
OIIK-6 TOTOBHOCTBIO UCIIOJIb30BaTh TIpoMeKyTOUHBIN KOH-
Hay4HbIC 3aKOHBI 1 METOJIbI TPOJIb: DK3aMEH, 3aLIHTa
TP OLCHKE COCTOAHMUS OKPY- KyPCOBOIt PABGOTHI
J)Karomen cpeanl B cepe T N )
(YHKIIMOHUPOBAHUS TTPOU3- CKYLIHH KOHTPOJID.
BOJICTB I10 dKCILTyaTanuoHHoi | OMPOC Ha MPAKTHICCKUX 126
pasBezke, 100bIUe U TIepepa- 3aHATHIX; T
OOTKE TBEPBIX MOJIE3HBIX UC- | KOHTPOJIbHAs paboTa;
KONIAEMbIX, & TAKXKE [PU CTPO- | TeCTUPOBAHHE
UTENbCTBE U IKCIUTYaTalllH
IMOJI3€MHEIX O0BEKTOB
IIpoMe:XyTOYHBII KOH-
BJIaJICHUEM OCHOBHBIMH IPUH- TPOJIb: SK3aMCH, 3allnTa
[UIIAMH TEXHOJIOT i SKCcIuTya- | KYPCOBOH paboThl
TALMOHHOM Pa3BeaKH, J00buH, | TeKYIIHA KOHTPOJIb!
[1K-3 nepepadOTKH TBEPBIX MOJIE3- | OMPOC Ha MPAKTHYECKUX 1,3,4,5
HBIX UCKOITaCMbIX, CTPOUTCIIb- 3QHATHUSIX;
CTBa M HKCIUTyaTallH MO3eM- .
et 0BmeKTOn KOHTpPOJIbHAs padoTa;
TECTUPOBAHUE

2. Iloka3aTesu M KPUTEPUN OLEHUBAHUS KOMIIETEHIHI NMPU U3YyYEeHUH JIUC-
UMIUIMHBI, ONIMCAHUE IIKAJ OLeHUBAHUS

2.1 Kputepum oumeHKH O0TBeTa Ha J3K3aMeHe ((popMHpPOBaHUE KOMIETEHIIUM
OIIK-6, IIK-3)

«5» (oTIIMYHO): o0yyaromuiicss 4eTKo U 0€3 OIMUOOK OTBEYAET Ha BCE IK3a-
MEHAIIMOHHBIE BOMPOCHI, JAEMOHCTPUPYET CHUCTEMHBIE TEOPETUUECKUE 3HAHUA,
BJIaJIc€T TEPMUHAMH, J€JaeT apTyMEHTUPOBAHHbBIC BBIBOJIBI M 000OIIEHMS, IPUBO-
JIUT TPUMEPHI, MOKA3bIBAET CHOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIIWE
BOIIPOCHI.

OOGyuaronuiicsi Ha BBICOKOM YpPOBHE BJIaJieeT HaBbIKAMHM IMPOEKTHUPOBAHUS
CUCTEM TMPOBETPUBAHUS TOPHBIX OOBEKTOB , aHalW3a W MCIOJIb30BaHUS HOpMa-
TUBHBIX U TIPABOBBIX JIOKYMEHTOB 1O 0€30MaCHOCTH U MPOMBIIUICHHOW CAaHUTApUN
MpU TPOCKTUPOBAHUM, CTPOUTEIHCTBE M HSKCIUTyaTalldd TOPHBIX MNPEANPUSTUN
(OIIK-6, ITK-3);

«4» (xopo1o0): o0yyaromuics OTBEYAET Ha BCE DK3aMEHAIMOHHBIE BOIPO-
Chbl, IEMOHCTPUPYET MPOYHBIE TEOPETUUECKHUE 3HAHUSI, BJIAJICET TEPMUHAMHU, JIeJIa-
€T apTyMEHTUPOBAHHBIE BHIBOJIBI M 0000IIEHNS, TPUBOAUT MPUMEPHI, HO TPU ITOM
JIeJIaeT HECYIIECTBEHHbBIC OMMUOKHU, KOTOPHIE OBICTPO MCHPABISET CAMOCTOSITEILHO
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WIM MIPY HE3HAYUTEIBbHON KOPPEKIIMH MTPENOIABATEIEM.

OOyuarouiicst XOpoIlo BJIAJEET HaBbIKaMH MTPOCKTUPOBAHUS CUCTEM TPO-
BETPUBAHUS TOPHBIX OOBEKTOB , aHAIN3a U MCIOJIb30BaHUSI HOPMATUBHBIX U Mpa-
BOBBIX JIOKYMEHTOB IO 0€30MacHOCTU M MPOMBIIIUICHHONW CAHUTAPUU TMPU MPOEK-
TUPOBAHUU, CTPOUTENIBCTBE M AKCIUTyaTanuu ropHeix npennpusituid (OIIK-6, I1K-
3);

«3» (Y10BJIETBOPUTEJIBHO): 00YUaIOMIUNACA yIOBIECTBOPUTEILHO OTBEYAET
Ha 3K3aMEHAIIMOHHBIE BOMPOCHI, IEMOHCTPUPYET HETTTyOOKHE TEOPETUYECKHE 3HA-
HUS, TIPOSABIIAET cl1a00 CPOPMUPOBAHHBIC HABBIKM aHAIHM3a SBJICHUN U MPOIECCOB,
HEJ0OCTATOYHOE YMEHHUE JIeJaTh apryMEHTUPOBAHHbIE BBIBOJBI U IPUBOJIUTH MPH-
MEpBI, MMOKAa3bIBAE€T HE JIOCTATOYHO CBOOOJHOE BIIAJIEHUE TEPMUHAMU, JIOTUYHO-
CTBIO U IMOCJIEIOBATENBHOCTBIO U3JIOKEHHUSI, IETAET OIUMOKU, KOTOPhIE MOYKET HC-
IIPaBUTh TOJIKO MPU KOPPEKIUH MPETIOJABATEIEM.

OOyuaromuiics Ha yZ0BJIETBOPUTEIILHOM YPOBHE BJIaJI€€T HaBbIKAMU MIPOEK-
TUPOBAHUS CUCTEM IPOBETPUBAHUS TOPHBIX OOBEKTOB , aHaJIM3a U MCIIOJIb30Ba-
HUSl HOPMATHUBHBIX U NPABOBBIX JTOKYMEHTOB IO O€30MaCHOCTU U MPOMBIIIJICHHON
CaHUTApHUH MPU IPOECKTUPOBAHUH, CTPOUTEIBCTBE U SKCIUTyaTallud TOPHBIX IPEa-
npustuit (OITK-6, T1K-3);

«2» (Hey/lOBJIETBOPHUTEJIBLHO): OOYyYalOUIUiiCs EMOHCTPUPYET HE3HAHHE
TEOPETUYECKUX OCHOB IIPEAMETA, HE YMEET JelaTh apryMEHTUPOBAHHBIEC BBIBOBI
U NIPUBOJUTH NMPUMEPHI, HE BIAJECET TEPMUHAMHU, MPOSIBISIET OTCYTCTBHE JIOTUYHO-
CTH M MOCIEA0BATEIIbHOCTU U3JIOKEHHUSI, I€JaeT OIIMOKU, KOTOPhIE HE MOYKET UC-
IPaBUTh )K€ MPU KOPPEKIUU MPENOAABATENEM, HEYIOBIETBOPUTEIBHO OTBEUAET
Ha 3K3aMEHaI[MOHHbIE BOIPOCHI, OTKA3bIBAETCSI OTBEUATh HA JOIMOJIHUTEIbHBIE BO-
MPOCHI.

OOyyaromuiicst He BJa/IeeT HaBbIKAMH MTPOECKTUPOBAHMS CUCTEM TPOBETPU-
BaHUs TOPHBIX OOBEKTOB, aHAJIM3a U HMCIOJIb30BaHUS HOPMATHUBHBIX U MPAaBOBBIX
JIOKYMEHTOB 0 0€30MacHOCTH W NMPOMBIIIICHHOW CAaHUTApUH NP MPOEKTUPOBa-
HUH, CTPOMTEIBCTBE U IKCILTyaTauu ropubix npeanpustuii (OI1K-6, ITK-3).

2.2 Kpurepum OueHKH padoThl 00y4aromierocsi Ha NMPaKTUYeCKUX 3aHATHUAX
(popmupoBanune komnerenunuii OIK-6, ITK-3)

«5» (0TJIMYHO): BBHIMOJIHEHBI BCE MPAKTHUUECKHUE 3a/laHusl, MPETyCMOTPEH-
HbI€ MTPAKTUYECKUMHU 3aHATUSAMU, 00y4aroIUics YeTKO U 0e3 OIMOOK OTBETHI Ha
BCE KOHTPOJIbHBIE BOMPOCHI, AKTUBHO padOTall HA MPAKTUYECKUX 3aHATHSIX.

OOyuaromuiicsi Ha BBICOKOM YpPOBHE BIAJCET MH)XEHEPHBIMH METOJAMHU
pacyeToB BHIOPOCOB BPEIHBIX BEUIECTB B aTMOC(Epy U BOJHBIE OOBEMBI, METO/A-
MU MTPOSKTUPOBAHMS CHCTEM TPOBETPUBAHUS TOPHBIX 0OHEKTOB, HABBIKAMU TTOMC-
Ka, aHaJu3a W UCIOJIb30BaHUS HOPMATHUBHBIX M MPABOBBIX JTOKYMEHTOB B CBOEH
npodeccronansHol aesrenproctu (OITK-6, ITK-3);

«4» (XOpo1110): BHITIOJHEHBI BCE MPAKTUUYECKUE 3aJJaHUsl, IPETYCMOTPEHHbBIE
MPAKTUYECKUMH 3aHSATUSAMU, OOYJAIOUTUICS C KOPPEKTUPYIOIIMMH 3aMEYaHUSIMU
IpernoAaBaTesisi OTBETUII Ha BCE KOHTPOJIbHBIE BOMPOCHI, IOCTATOYHO aKTHUBHO pa-
00Tas Ha MPAKTHYECKUX 3aHATHSX.
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OOyuaronuiics XOpoIIo BIa/IeeT WHKEHEPHBIMA METOJAMH PACUeTOB BbI-
OpOCOB BpEIHBIX BEUIECTB B aTMOc(epy M BOJIHBIE 00BEMBI, METOAAMHU MPOEKTH-
POBaHUS CUCTEM MPOBETPUBAHMS TOPHBIX OOBEKTOB, HaBBIKAMU ITOKCKA, aHATIHM3a
¥ HCIIOJIb30BaHMs HOPMATHUBHBIX M IPABOBBIX JIOKYMEHTOB B CBOeH mpodeccuo-
HanpHo# nesrenbHoctu (OIIK-6, ITK-3);

«3» (YAOBJIETBOPUTEJILHO): BBHINOJIHEHBl BCE MPAKTHUYECKUE 3a/laHus,
NPEIYyCMOTPEHHBIE MPAKTHUYECKUMH 3aHATHAMU C 3aMEYaHUSMHU TpPEeroaBaTes;
00yYaroImuiCs OTBETHII HA BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEYaHUSIMHU.

OOyuaroniuiics Ha YIOBICTBOPUTEIHHOM YPOBHE BIIaJICeT HaBBIKAMHU TTOUC-
Ka, aHaJM3a W KCIIOJIb30BAaHUS HOPMATHBHBIX U MPABOBBIX JOKYMEHTOB B CBOCH
poeCCHOHATFHON ACSITeTPHOCTH, HHKCHEPHBIMI METOJIaMHU PacyeTOB BHIOPOCOB
BPEIIHBIX BEIIECTB B arMoc(epy W BOAHBIE OOBEMBI, METOIaMHU MPOCKTHPOBAHHUS
CHCTEM IMpoBeTpHUBaHUs TOpHBIX 00bekToB (OITK-6, T1K-3);

«2» (Hey10BJIETBOPUTEIbHO): O0YJAIOIIUIICS HE BHITIOJIHUI WIH BBITTOTHUI
HETPABWIBHO TMPAKTHUYECKUE 3aJaHusl, TMPEAyCMOTPEHHBIC MPAKTHYECKUMH 3aHS-
TUSIMH; CTYACHT OTBETUJI Ha KOHTPOJIBHBIE BOMPOCHI C OIIMOKAMU UM HE OTBETHUI
Ha KOHTPOJIbHBIE BOTIPOCHI.

OOGyuaronuiics:

HE BJIaJICeT HaBBIKAMU TOMCKA, aHAIN3a U MCIIOJIb30BaHUS HOPMATUBHBIX U
IPaBOBBIX JIOKyMEHTOB B CBOEH NpOQEeCcCCHOHATBHON AEATEIbHOCTH, METOJaMH
IPOCKTHUPOBAHUS CUCTEMBI TIPOBETPUBaHMS TOPHBIX 00beKTOB (OITK-6);

HE BJIAJICET WH)KCHEPHHIMA METOJAMH PAacueTOB BHIOPOCOB BPEIHBIX Be-
IecTB B arMocdepy u BogaHbie 00bembI (ITK-3).

2.3. Kputepum oLeHKH KOHTPOJILHOI padoTsl (popMupoBaHue KOMMETEHIUIA
OIIK-6, IIK-3)

«5» (OTIMYHO): BCe 33JaHUsI KOHTPOJIbHOM paboThl BBHINOJIHEHBI 0€3 OIIM-
OOK B TEUEHHE OTBEJICHHOTO Ha pPabOTy BpeMEeHH; paboTa BBHIMOJHEHA CAMOCTOS-
TEJNbHO, PUCYTCTBYIOT COOCTBEHHBIE 0000IIECHNUS, 3aKII0YEHNS U BBIBOJIBL; OTCYT-
CTBYIOT op(orpaduieckue U MyHKTYallHOHHBIE OITUOKHU.

OOyuaromuiicss Ha BBICOKOM YPOBHE BJIQJICE€T HABBIKAMHM IPOEKTUPOBAHUS
CUCTEM IPOBETPUBAHUS FOPHBIX OOBEKTOB , aHAJIM3a W MCIIOJIb30BaHHUSI HOpMa-
TUBHBIX U MIPABOBBIX JIOKYMEHTOB 1O 0€30MaCHOCTH U MPOMBIIUICHHOW CAaHUTApUU
IpU MPOEKTUPOBAHUHU, CTPOUTENIBCTBE M SKCIUIyaTalldd TOPHBIX MPEINpPUATHI
(OIIK-6, ITK-3);

«4» (Xopoo): 3a1aHNsI KOHTPOJIBHOM PaOOThI BHIMOJHEHBI C HE3HAUUTEI b-
HBIMH 3aMEYaHUSIMU B TIOJIHOM 00BbEME JINOO OTCYTCTBYET PEIICHUE OJHOrO 3aja-
HUSI; paboTa BBHIMOJHEHA CaMOCTOSITEIILHO, IPUCYTCTBYIOT COOCTBEHHBIE 000011Ie-
HUS, 3aKJIIOYEHUS U BBIBOJIbI; OTCYTCTBYIOT rpyObie oporpaduueckue u myHKTya-
IIUOHHBIC OIIHOKH.

OOyuaromuiics XOpOIIO BJIaZieeT HABBIKAMU MPOEKTUPOBAHUS CUCTEM IPO-
BETPUBAHUS TOPHBIX OOBEKTOB , aHAIN3a U MCIOJIb30BaHUS HOPMATHBHBIX U TIpa-
BOBBIX JJOKYMEHTOB I10 0€30MACHOCTH M IMPOMBIIIJIEHHON CaHUTapuu MPH MPOEK-
TUPOBAHUH, CTPOUTENIBCTBE M dKCIUTyaTanuu ropHeix npennpustuii (OITK-6, T1K-
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3);

«3» (Y10BJIETBOPHUTEJIBHO): 33/1aHUsI KOHTPOJIbHOM pabOThl UMEIOT 3HAUMU-
TeJIbHBIE 3aMEYaHMs; paboTa BBINOJIHEHA CAMOCTOSITENBHO, MPUCYTCTBYIOT COO-
CTBEHHBIC 00OOIIECHMS; TPUCYTCTBYIOT IpyObie opdorpadryeckue U MyHKTyallu-
OHHBIE OIIHUOKH.

OOyuaromuiicst Ha yJIOBJIETBOPUTEILHOM YPOBHE BJIaJI€€T HaBBIKAMU MPOCK-
TUPOBAHUS CUCTEM MPOBETPUBAHUS TOPHBIX OOBEKTOB , aHAJM3a W MCMOJb30Ba-
HUSI HOPMATUBHBIX U MPABOBBIX JOKYMEHTOB MO O€30MACHOCTH W MPOMBIILJICHHON
CaHWUTAPUU MPU MPOEKTUPOBAHUU, CTPOUTEIIBCTBE U AKCIUTyaTallM TOPHBIX Mpe-
npustuid (OITK-6, ITK-3);

«2» (Hey/0BJIETBOPUTEIbHO): 3aJaHUSI B KOHTPOJILHOW pabOTe BBHITIOJIHE-
Hbl HE MOJIHOCTHIO WJIM HENPaBUJIbHO; OTCYTCTBYIOT WJIM CJ€JaHbl HEMPaBUIBLHO
BBIBOJIBI M 00OOIIEHMSI; TPUCYTCTBYIOT IpyOble opdorpaduueckre U MyHKTyalu-
OHHBIE OIIHUOKH.

OOyuaromuiicst He BJIaJIe€T HaBBIKAMH MTPOCKTUPOBAHMS CUCTEM TPOBETPU-
BaHUSI TOPHBIX OOBEKTOB , aHAIM3a M MCIOJIH30BAHKUS HOPMATUBHBIX U MPaBOBBIX
JIOKyMEHTOB IO 0€30MaCHOCTH U MPOMBIIUICHHON CAHUTApUU MPU MPOESKTHPOBa-
HUH, CTPOMTENIBCTBE U IKCILTyaTauu ropubix npeanpustuii (OI1K-6, ITK-3).

2.4. Kpurepuu oueHku TectTupoBanus (popmupoBanue komnerenuuii OIIK-6,
IK-3)

TecTupoBaHKe OLICHUBAETCS B COOTBETCTBUHU C ITPOLIEHTOM MPABWIBHBIX OT-
BETOB, JAHHBIX CTYJEHTOM Ha BOIPOCHI TECTA.

CranmapTHas 1mIKaja COOTBETCTBUS PE3yJIbTaTOB KOMIIBIOTEPHOI'O TECTHPO-
BaHUs BBICTABIIAEMOI OaNIbHOM OLIEHKE:

- «oTanyHoy - cBbie 70,1% npaBUIIBHBIX OTBETOB;

- «xopoto» - oT 50,1% 1o 70% npaBUIBHBIX OTBETOB;

- «ynoieTBopuTenbHO» - T 40,1% 10 50% mpaBHIIBHBIX OTBETOB;

- ot 0 10 40% npaBUIBHBIX OTBETOB — «HEYIOBJIETBOPUTEILHO

CraHIapTHBINA pErylaMeHT TECTUPOBAHMS BKIIFOUYAET:

- KOJIMYECTBO BOMPOCOB — 50;

- IIPOIOJKUTEIBHOCTD TECTUPOBAHUS — 60 MUHYT;

- re"epanus tecta u3 bT3 — meTonom ciydaitHO¥ BBIOOPKH;

- PEXKHUM KOHTPOJII — KECTKUU (OTCYTCTBHE BO3MOXXKHOCTH TECTHpYe-
MBIM YBHUJIETh PE3YJIbTAT OTBETA HA BOIIPOC TECTA B MPOLIECCE TECTUPOBAHUSA).

«5» (OTJMYHO): TECTUPYEMbIH TEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE
3HAHMS, BJIAJIEeT TEPMUHAMU U 00JaJaeT CIOCOOHOCThIO OBICTPO pearupoBaTh Ha
BOIIPOCHI TECTA.

OOGyuaronuiics:

Ha BBICOKOM YPOBHE BJIaJICE€T HaBbIKAMU MOWCKA, aHAIN3a U UCIIOJIb30BaHUS
HOPMATUBHBIX U MPAaBOBBIX JOKYMEHTOB B CBOEH Mpo(eccCHOHAIbHOMN NeaTeabHO-
cru (OIIK-6);

Ha BBICOKOM YPOBHE BJIaJIC€T CIOCOOHOCTBIO pa3paldaThiBaTh MEPONPUATHS
[0 CHMKEHHUIO BPEIHOTO BO3ACMCTBUS TEXHOJIOTHMUYECKHUX MPOLECCOB U 000pyH0-
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BaHWUsI, UCIIOJIH3YEMBIX B TOPHOM JIeJie, Ha COCTaB aTMOCGhEphl TOPHBIX MPEATIPHSI-
tui (ITK-3)

«4» (X0poI1I0): TECTUPYEMBIN B LIEJIOM JIEMOHCTPUPYET CUCTEMHBIE Teope-
TUYECKUE 3HAHUS, BlajeeT OONBIIMHCTBOM TEPMUHOB U 00JIaJIa€T CIIOCOOHOCTHIO
OBICTPO pearupoBaTh Ha BOIPOCHI TECTA.

OOGyuaronuiics:

XOpOIIIO BaJICeT HaBbIKAMU TMOKCKA, aHAJIM3a U UCIOJIb30BaHUSI HOPMATHB-
HBIX M MPaBOBBIX IOKYMEHTOB B cBoei mpodeccuonansHoi aestensHoct (OITK-
6);

XOpOIIO BIAJECET CIMOCOOHOCTHIO pa3pabaThiBaTh MEPONPHUATHS MO CHUXKE-
HUIO BPEJIHOTO BO3JCHCTBHUS TEXHOJOTHYECKUX IMPOLIECCOB M 00OPYI0BaHUS, HUC-
MIOJIb3yEeMBIX B TOPHOM JIelie, Ha cocTaB atMocdepsl TopHbIX npeanpustaii (ITK-3)

«3» (YAOBJIETBOPHUTEJIBbHO): CUCTEMHBIE TEOPETUUECKUE 3HAHUS Y TECTHU-
pPyeMOro OTCYTCTBYIOT, OH BJIaJI€€T HEKOTOPHIMU TEPMUHAMH U Ha BOIIPOCHI T€CTa
pearupyeT J0CTaTOYHO MEJICHHO.

OOGyuaronuiics:

Ha yJIOBJIETBOPUTEIILHOM YPOBHE BJaJic€T HaBbIKaMU TMOUCKA, aHAIN3a U KC-
M0JIb30BAHUSI HOPMATUBHBIX U TPABOBBIX JOKYMEHTOB B CBOEH MpodheccuoHab-
Hoti aesrenbHOCTH (OITK-6);

Ha YJIOBJICTBOPUTEIHLHOM YpPOBHE BIAJCET CIOCOOHOCTHIO pa3pabaThiBaTh
MEPOTIPUATHS TI0 CHUKEHHUIO BPEIHOTO BO3JECHCTBHUS TEXHOJIOTHYECKUX IPOIIeC-
COB U 000pyIOBaHUS, UCIIOJIb3YEMBIX B TOPHOM JI€JIe, Ha COCTaB aTMOC(EPHI Top-
HbIX npennpustuit ([1K-3);

«2» (HeyIOBJIETBOPUTEJIbHO): CUCTEMHBIE TEOPETUUYECKUE 3HAHUS Yy Te-
CTHPYEMOT'0 OTCYTCTBYIOT, TEPMHUHOJIOTHEH OH HE BJaJEeT U Ha BOIPOCHI TeCTa
pearupyeT MeaJeHHO.

OOGyuaronuiics:

HE BJaJICET HABBIKAMH TOMCKA, aHAJM3a W UCIIOJIb30BAaHUS HOPMATUBHBIX U
NPaBOBBIX JOKYMEHTOB B CBOeH npodeccronanbHoi aestenbaoctd (OITK-6);

HE BJIaJIEET CIOCOOHOCTHIO pa3padaThiBaTh MEPONPUATHS IO CHUIKEHUIO
BPEHOTO BO3JEHCTBUSI TEXHOJOTMUYECKHUX MPOIECCOB U 00OPYIOBAHMUSI, UCTIOb-
3yeMbIX B TOPHOM JIeJie, Ha cocTaB aTMoc(epbl ropHbIX npeanpusatuii (ITK-3).

2.5. UToroBnble moka3arejim 0/ JIbHON OLleHKH ¢pOPMHUPOBAHHOCTH KOMIIe-
TEHUMH M0 JUCHUILINHE B pa3pe3e JeCKPUNITOPOB «3HATH/ yMeThb/ BJIA/I€Th»:

OIIK-6 - TOTOBHOCTBIO UCIIOJIb30BaTh HAyYHbIE 3aKOHBI U METOBI NPH OLIEHKE COCTOSIHUS OKPY-
Karolien cpeibl B chepe GyHKIIMOHUPOBAHUS ITPOU3BOJICTB MO IKCILITyaTallMOHHOMN pa3Beike, J0-
ObI4e 1 nepepaboTKe TBEP/IBIX MOJIE3HBIX UCKOMAEMBIX, @ TAKXKE MPH CTPOUTEIHCTBE U SKCILTyaTa-
OUU ITOA3EMHBIX 00BLEKTOB

IHoka3zartennb Kpurepun ouennBanus
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2 3 4 5
3HATh: OO0yyvarormmiics Oo6yuarommiics | OOyuatonmuiics | OOydaromuiics
Hayu4Hbie OCHOBBI JIEMOHCTPUPYET | IEMOHCTPHUPYET | AEMOHCTPHPYET | JEMOHCTPUPYET
BEHTHISIIMH U JIeTa- MOJTHOE OTCYT- HEIOJTHOE COOT- | YaCTHYHOE CO- | MOJIHOE COOT-
3aI[K TOPHBIX TPE/I- | CTBUE WM HEJIO0- | BETCTBHUE 3HA- OTBETCTBUE BETCTBHUE 3Ha-

IPUATUN U MECTO-
poxaenuid. Hopma-
TUBHBIE IOKYMEHTHI
1o 0€30IacHOCTH U
IIPOMBILIUICHHOH Ca-
HUTapUU IPU MPOEK-
TUPOBAHUU, CTPOU-
TEJIBCTBE U IKCILTya-
TallMy TOPHBIX MIPEJI-
NPUSATUN

CTaTOYHOE COOT-
BETCTBHE 3HAHHI
Hay4HBIX OCHOB
BSHTUJISAIINHN U
Jiera3aiuu rop-
HBIX TIPEANPUS-
TN, HOPMATHUB-
HBIX JOKYMEHTOB
1o 0€30I1aCHOCTH
Y MPOMBIIIIEH-
HOM CaHUTapHUH
MPpU MPOEKTUPO-
BaHHUH, CTPOU-
TEILCTBE U DKC-
IJTyaTaiuy rop-
HBIX TIPEANPUsi-
THH

HUWA Hay4HBIX
OCHOB BEHTUJISI-
LIMU U Jleras3a-
LMY TOPHBIX
IIPEANPUATHIA,
HOPMAaTUBHBIX
JIOKYMEHTOB 10
0€301MacHOCTH U
IIPOMBILUIEHHON
CaHUTApUU NpU
IIPOEKTUPOBa-
HUU, CTPOU-
TEJNbCTBE U IKC-
IUTyaTaluu rop-
HBIX TPeIIpHUsi-
tuid. Jlomycka-
I0TCS 3HAYU-
TeJIbHBIE OLINO-
KU, IPOSIBIIETCS
HEZ0CTaTOY-
HOCThH 3HaHHH,

3HaHUH Hay4-
HBIX OCHOB BEH-
TUJIAIUM U JIeTa-
3alliy TOPHBIX
PEATPUITUH,
HOPMAaTHUBHBIX
JIOKYMEHTOB I10
0C30ITaCHOCTH U
IIPOMBILICHHOU
CaHUTaApUH TIPU
MPOEKTUPOBA-
HUH, CTPOU-
TEJILCTBE U IKC-
IJTyaTaluu rop-
HBIX MPEeApHs-
TUM. HO JOIyC-
KaloTCs HE3Ha-
YUTEIbHBIC
OIMOKH, HEe-
TOYHOCTH, 3a-
TPYIHEHUS TIPU

HUW Hay4HBIX
OCHOB BEHTUJISI-
LIUU U Jleras3a-
LU TOPHBIX
PEANPUATUH,
HOPMAaTUBHBIX
JOKYMEHTOB I10
0€30I1aCHOCTH U
IIPOMBILLIICHHOU
CaHUTApUU NpU
IIPOEKTUPOBa-
HUU, CTPOHU-
TEJIBCTBE U JKC-
IUTyaTaluu rop-
HBIX IpeaIpHusi-
THH.

0 psAy MOKa3a- | aHAIUTHYECKUX

Tenel, o0y4a- oTepaImsx.

FOLLIUNCS UCTIBI-

THIBAeT 3HAUU-

TEJbHbIE 3a-

TPYJAHEHUS IPU

OIEpUPOBAaHUNU

3HAHUSAMU [IPU

UX IIEpEHOCce Ha

HOBBIE CUTYa-

LUN.
yMeTb: OO6yuaromuiics Ob6yuatomuiics | OOyuatommiics | OOyyaromuiics
OneHuBaTh COCTOSIHUE | HE YMEET UJIU B JEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET
aTMocdepsl Ha pabo- | HEJOCTATOUYHOM HEMOJIHOE COOT- | YaCTUYHOE CO- IIOJIHOE  COOT-
YUX MECTax; BbIOU- CTETIeHH yMEEeT BETCTBUE Clie- OTBETCTBHUE CJI€- | BETCTBHE  Clle-
paTth crocol ¥ CXeMy | OLIEHUBATh CO- JIYIOIINX yMe- TYIOIIUX yMe- OYOIUX  yMe-
[IPOBETPUBAHUSA I'OP- | CTOSIHUE aTMO- HUW: OLEHUBATH | HUW: OLICHUBATh | HUM:

HBIX BBIPA0OTOK B
MIPOIIECCE UX CTPOU-
TEJIbCTBA U IKCILTya-
TaIUH

cdepsl Ha pabo-
YHX MECTaX; BbI-
6upatb criocod u
CXeMy TIPOBETPH-
BaHUS TOPHBIX
BBIPAOOTOK B

COCTOSTHUE aT-
MocdepsI Ha pa-
0OUMX MecTax;
BbIOMpATH CIIO-
cob u cxemy
MIPOBETPUBAHUS

COCTOSTHUE aT-
Mochepsl Ha pa-
0OUMX MecTax;
BBIOMpATh CIIO-
cob u cxemy
MIPOBETPUBAHUS

OLIEHUBATh CO-
CTOSTHHE aTMO-
cdepsl Ha pabo-
YHX MECTax; UcC-
MOJIb30BaTh
HayYHBIE 3aK0-
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IpoIrecce ux

CTPOUTEIILCTBA U

TOPHBIX BBIpA-
OO0TOK B Mpo-

TOPHBIX BbIpa-
OO0TOK B Mpo-

HbI BECHTUJIAIIUN
TIPH OICHKE CO-

JKCILTyaTaluu 1IECCe UX CTPOHU- | LIECCE UX CTPOU- | CTOSTHUS OKPY-
TEIbCTBA U OKC- | TEJBCTBA U DKC- | YKAIOIIEH CPEJIbl;
I1yaTaluu. IUIyaTaluH. BBI6I/IpaTB CIIO-
Jomnyckatores VMeHHS OcBoe- | €00 u cxeMy
3HAUYUTEIbHbIE HBI, HO JOIYC- MIPOBETPUBAHUS
OmMOKH, Mpo- KaloTCs He3Ha- | TOPHBIX BbIpa-
SIBIIICTCS HENO- | ypTe IbHBIC OOTOK B TIpO-
CTaTOYHOCTh OIMOKH, He- 11ecce uxX CTpou-
YMEHUH, 10 PA- | ToyHOCTH, 3a- TENIBCTBA U JKC-
Ry IOKa3aTenel, | rpyquenus npu | UIyaTaluy
00yJaromuics AHATUTUYECKHUX
HUCIIBITBIBACT orepanusx, mne-
3HAUYUTEbHbIC peHoce yMeHHit
3aTpyAHCHUA Ha HOBBIE, HE-
1pu O1€pupo- CTaH/IapTHBIC
BAaHWM YMCHUS- | CHTyaI[UH.
MU TIPH UX T1e-
peHoce Ha HO-
BBIC CUTYAIIHH.

BJIA/I€Th: OO0yuvarormmiics Oo6yuarommiicss | OOyuatomuiics | OOy4aromuiics

MeTo1aMu IPOCKTH-
POBaHUS CHCTEMBI
IIPOBETPUBAHUS TOP-
HBIX 00BEKTOB

HC BJI1aACCT NJIIN B

HEJI0CTaTOYHOU

CTCIICHHU BJIAJCCT
MCTOAaMU IIPOCK-

TUPOBAHUS CHU-
CTCMbI IIPOBCT-

pUuBaHUA T'OPHBIX

00BEKTOB

BJIaJ€ET METO-
JIaMU TIPOCKTHU-
POBaHUS CHUCTE-
MBI TIPOBETPH-
BaHHMS TOPHBIX
00BEKTOB B
HETIOJIHOM 00Bb-
eme, JI0MycKa-
FOTCS 3HAYH-
TeJIbHBIE OIINO-
KU, TIPOSIBIISICTCS
HEI0CTaTOY-
HOCTb BJIaJIEHUS
HaBBIKAMH 110
psAy MmoKaszare-
neut, Obyyaro-
IIUICS UCTIBITHI-
BaeT 3HaYHU-
TEJAbHEIE 3a-
TPYJIHCHUS TTPH
MPUMEHEHUN
HaBBLIKOB B HO-
BBIX CUTYaIlUsX.

BIIAJICET METO-
JTaMH TIPOCKTH-
pPOBaHHMS CHUCTE-
MBI TIPOBETPH-
BaHUs TOPHBIX
00BEKTOB, HO
JIOTTYCKaOTCs
HE3HAYHTEIIb-
HBIE OIINOKH,
HETOYHOCTH, 3a-
TPYJIHEHUS MPU
AHAJTUTHYECKUX
ormeparnusx, mne-
peHoce yMEHHU
Ha HOBBIE, HE-
CTaH/IapTHBIC
CUTYallUH.

B IIOJIHOM 00Bb-
eMe BIIaJIEET
METOJaMH TIPO-
CKTUPOBAHUS
CUCTEMBI TIPO-
BETPHUBAHUS
TOPHBIX O0BEK-
TOB, CBOOOIHO
MPUMEHSIET T0-
Ty4eHHBIC
HABBIKU B CUTY-
alMAX MTOBEI-
IIEHHOM CIIOXK-
HOCTH.

IK-3 - BJIaAICHUCM OCHOBHLIMU MMPUHIUIIAMHA TEXHOJIOT Uit 3KCHHyaTaHHOHHOﬁ Pa3BCIKH, I[O6BI‘-II/I,
nepepa60T1<H TBEPABIX MOJC3HBIX UCKOITACMBIX, CTPOUTCIIBCTBA U DKCIITyaTallu IMTOA3CMHBIX 00BeK-

TOB
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3HATh: ONACHBIC B
BpeaHbIe (PaKTOpPHI
TOPHOTO MPOU3BO/I-
CTBa; CUCTEMBI MPO-
BETPUBAHUS TOPHBIX
BBIPAOOTOK; TEXHOJIO-
THYECKUC CXCMBI Jic-
razaiuu MECTOPOK-
JCHUH MOJIC3HBIX HC-

OOyyvarormmiics
J€MOHCTPHUPYET
IIOJIHOE OTCYT-
CTBUE WU HENIO0-
CTaTOYHOE COOT-
BETCTBUE CIIEY-
IOIIMUX 3HAHUU:
OIIACHBIX U Bpel-
HBIX (paKTOPOB

OO0yyaromumiics
JIEMOHCTPHUPYET
HETIOJIHOE COOT-
BETCTBHE ClIE-
IYIOIINX 3HAa-
HUH: OITaCHBIX
U BpEAHBIX (hak-
TOPOB TOPHOTO
MIPOU3BOJICTBA;

OOyuaromumiics
JIEMOHCTPHUPYET
YaCTUYHOE CO-
OTBETCTBUE ClIe-
JYIOLTUX 3Ha-
HHUH: OITACHBIX U
BpEIHBIX (pak-
TOPOB TOPHOTO
MIPOU3BOJICTBA;

OOyuarormmiics
JEMOHCTPUPYET
IIOJIHOE COOT-
BETCTBUE ClIE-
JYIOIIUX 3Ha-
HHUH: OITACHBIX
Y BpeAHbIX (hak-
TOPOB TOPHOTO
MIPOU3BO/JICTBA;

KOIAaeMBbIX TOPHOTO MPOU3- CHCTEM MPOBET- | CUCTEM IIPOBET- | CUCTEM IIPOBET-
BOJICTBA; CUCTEM | pUBAHHS IOp- pHUBaHUSA TOP- pHUBaHUSA TOP-
IIPOBETPUBAHUS HBIX BBIPA0OTOK; | HBIX BBIPAOOTOK; | HBIX BHIPAOOTOK;
TOPHBIX BBIpabo- | TEXHOJIOTHUYE- TEXHOJIOTUYE- TEXHOJIOTUYE-
TOK; TEXHOJIOTU- | CKMX CX€M JIe- | CKHUX CXeM Je- | CKHUX CXeM Jie-
YECKHUX CXEM Jie- | rasald MeCTO- | ra3allld MEeCTO- | Ta3aliu MECTO-
ra3amuu MecTo- POXJEHUH 10- | POXKIEHUM O0- | POXKICHUH TO-
POXIEHUH 110- JIE3HBIX UCKOTA- | JIE3HBIX UCKOIA- | JIG3HBIX UCKOIIa-
JIE3HBIX UCKOMae- | eMbIX eMbIX, HO J0- €MBbIX, CBOOOTHO
MBIX MyCKAIOTCS HE- | ONEpUpPYET MPH-
3HAYUTENIbHbIE | OOPETCHHBIMU
OILIMOKU, HE- 3HAHUSIMH.
TOYHOCTH, 3a-
TPYAHEHUS TIPU
AHATTMTUYECKUX
oTepanusx.
yMeThb: OOyuarouuiics OOyuatomuiica | OOyuarommiics | OOyyaromuiics
pa3pabarbIBaTh Mepo- | HE YMEET WU B JEMOHCTPUPYET | AEMOHCTPHPYET | IEMOHCTPUPYET
OpUATUS TIO CHHXKE- | HEJOCTAaTOYHOM HEMOJIHOE yMe- | YaCTMYHOE CO- | TOJIHOE COOT-
HUIO BpEIHOTO BO3- | CTENICHH yMEEeT HUE pa3padaThl- | OTBETCTBHE BETCTBHE 3Ha-
JeMCcTBUS  TEXHOJO- | pa3pabaThiBaTh BaTh MEPOIpPHUS- | 3HAHWI B pa3pa- | HUHA U yMEHUH .

THYECKHX IPOIIECCOB
U 00OpyHOBaHUs, HC-
MOJIb3yEMBIX B TOp-
HOM JIeJle, Ha COCTaB
atMocdepbl  TOPHBIX
NPEANPUATUI

MEPOTIPUATHSI 10
CHIKEHHIO BpeJi-
HOT'O BO3JEHUCT-
BUSL TEXHOJIOTH-
YEeCKHX TpoIiec-
COB 1 000pyH0-
BaHUS, CIIOJIB3Y-
€MBIX B TOPHOM
JieTie, Ha COCTaB
aTMocQepsl Top-
HBIX TIPEITPHSI-
THI

TUSL TIO CHHXKeE-
HUIO BPEIHOTO
BO3JICUCTBUSA

TEXHOJIOTHYe-

CKUX TIPOIECCOB
u  o0opynoBa-
HUS, HCIOJB3Y-
eMbIX B TOPHOM
Jiesie, Ha COCTaB
aTMocdepsl

TOPHBIX  TIpel-
npusatuii. OO0y-
Yaroluncs HUc-
IBITBIBAET 3HA-
YUTEIbHBIE  3a-
TPYAHEHUS TpHU
OTIpeNIeICHu I

CyliectBa  Me-
pONPHUATHI  TIO

00TKE MeponpHu-
ATUS TI0 CHUXKe-
HUIO BPEIHOTO
BO3JICUCTBUSA
TEXHOJIOTHYe-
CKHX IPOLIECCOB
1 000pyI0Ba-
HUS, UCTIOJB3Y-
€MBIX B TOPHOM
Jiesie, Ha COCTaB
atMocgepsl
TOPHBIX Tpe-
NPUSTHI

CBo0OoHO o11e-
pupyer npuoo-
PETCHHBIMU
YMEHHSIMH,
MIPUMECHSIET UX B
CUTYaIUsIX IO0-
BBIIIIEHHOM
CJI0KHOCTH.
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CHUKCHHIO
BpeIHBIX (aKTO-
pOB Ha cCOCTaB
aTMochepsl
TOPHBIX  TIpe-
NpUSTUI

BJIAJIeTh:
WHXCHEPHBIMH METO-
JIAMH PAacYeTOB CIIO-
c00O0B U CPEJICTB BEH-
THJISILIUU TOPHOIO00BI-
BAIOIUX MPEATPHSI-
THH U BBIOPOCOB
BPE/IHBIX BEIIECTB B
PYAHUYHYIO aTMO-

chepy

OO0yuarommiics

HC BJIaACCT UJIK B

HEOOCTAaTOYHOU
CTEIIEHH BJIaJICET
METOJaMH pacue-
TOB CIIOCO0OOB H
CPEIICTB BEHTH-
JISIITUM TOPHOJIO-
OBIBAIOIINX
HNPEANPUATHI U
BBIOPOCOB Bpe/I-
HBIX BEILECTB B
PYIHUYHYIO aT-
Mochepy

OOyuarommiicst
BJIQJICET MHKE-
HEPHBIMU METO-
JlaMH pacieToB
croco0oB 1
CPEJIICTB BEHTH-
JISIUU TOPHO/I0-
OBIBAIOIIIHNX
NpEeANPUITHA U
BbIOPOCOB BpEI-
HBIX BEIIECTB B
PYIHUYHYIO aT-
Mocdepy B He-
[MOJIHOM 00BeEME,
JIOTTYCKaI0TCs
3HAYUTEIIEHBIC
OmMOKH, Mpo-
SIBIISICTCS HEJIO-
CTaTOYHOCTh
BJIQJICHUS HABbI-
KaMU 10 Sy
ImoKa3aTelei,
OO6yyarommiics
HCTIBITBIBACT
3HAYUTENbHbIE
3aTpyTHCHUS
MIpU IPUMEHe-
HUUW HaBBIKOB B
HOBBIX CHTYa-
USX.

OO6yuaromuiics
YaCTHUYHO BJIa-
JIeeT UHXKEHEP-
HBIMU METO/IaMHU
pacueTosB cIo-
cO0OB U Cpe/CTB
BEHTUJISIIINH
rOpHOJ00bIBa-
IOIIUX MPeJi-
NPUSTUN U BbI-
OpocoB Bpe-
HBIX BEIECTB B
PYIHUYHYIO aT-
Mochepy

OO6yuarommiics
B TIOJTHOM 00'b-
eMe BJasieeT
WHXCHEPHBIMH
METOaMH pac-
YETOB CIIOCOO0B
U CPEJICTB BEH-
TUJISIIAA TOPHO-
JOOBIBAFOIIINX
HMPEATPUITUH U
BBIOPOCOB
BPE/IHBIX Be-
IIECTB B py/I-
HUYHYIO aTMO-
cdepy. Obnana-
€T TBepABIMU
3HAHUSIMH HC-
TOJIb3yEeMBIX
IpU pacyerax
3aKOHOB BEHTH-
TISIUY TIO/13eM-
HBIX OOBEKTOB,
METO0B 6OpPb-
OBl C BpEHBIMU
BEIIIECTBAMH B
PYIHUYHOM aT-
Mocdepe

3. Metoanueckne MaTepuasibl (THIOBbIE KOHTPOJIbHbIE 3a/IaHUs1), ONpe-
JeJISIIOIIHAe MPoueIypbl OEeHUBAHUSA 3HAHWHN, YMEHMH, HABLIKOB M (WJIK)
ONbITA JAeATEJLHOCTH, XaPAKTEePU3YIOIIUX 3Tanbl (OPMUPOBAHUSA KOM-

NeTeHINn
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Konmponvnvie 3a0anus, npumensemvie 6 pamkax mekyuwe2o u npomedcymo4Ho2o
KOHmMpOAs  NO  OUCYuniuHe,  HOCAM  VHUBEPCANbHLIL  Xapakmep U
npeoycCMampusarom B03MONCHOCb — KOMNJEKCHOU  OYeHKU 68ce20  Habopa
KomnemeHnyu, npedycmompennwix Ol no oucyuniune.

3.1. Texyuuii KOHTPOJIb (Pa00TAa HA MPAKTHYECKUX 3AHATHAX)
(¢popmupoBanne komnerennuii OIK-6, IK-3)

TemaTuka NpakTUUYECKUX 3aJaHUN JJIS TEKYIIEro KOHTPOJIA MO TUCUUILIUHE
usnoxxena B [Ipunoxxennn 1 x padboueit nporpamme.

3.2. Tekymuii KOHTPOJIb (BHINOJHEHHE KOHTPOJIBHBIX PadoT)
(bopmupoBanne komnerennuii OIK-6, ITK-3)

IIpumepnoe 3aaanne Nol

3.2.1. A3poJiorusl MIAXT ¥ PYIHUKOB

3aoanue 1. [logcunTath KOJIMYECTBO BO3AyXa, HEOOXOAUMOTO JJIsl OJAa4YM HEIO-
CPEICTBEHHO B IIyXoi 3a00i1 mITpeKka, 4ToObl HarHETAaTEIbHBIM CIIOCOOOM IIPOBET-
pUTH €ro TocJie B3pPBIBHBIX padO0T Ha BClO IiuHY B TeueHue 30 muH. Pacxon
B3pbIBUaTHIX BelecTB (BB) 3a onuH nepuon B3pbIBaHus cocTaBiigeT 1,5 Kr Ha 1 KB.
M. TIONEPEYHOro ceueHus mrpeka. Juamerp TpyOompoBona cocrtasisieT 0,6 M.
Haueptuth cxeMy BEHTWISLMU MOATOTOBUTEIBLHOM BBIPAOOTKH, YyKa3aB MECTO
YCTaHOBKH BEHTWJIATOPA. BrIOpaTh BEHTUIISITOP MECTHOTO TPOBETPUBAHMS.

NHuBuayabHbIE YCIOBUS 3a8a4d JJIS1 KaXKJIOTO CTYAEHTA B 3aBUCHMOCTH OT €TO

mudpa nassl B Ta6i. 3.2.1.

Tabauya 3.2.1

Hcxonnble JaHHBIE IJI51 pacdeTa

Homep BapuaHnTa 0(1,2,3|4|5|6|7|8]9
Honepetroe 6|6|6|6|6|6|8|8|8]|8
CCUCHHC mTpeKa, M
Jlmana 110|130/160(180/220|280|110(130|180/250

ITPEKA, M

IIpumeprHoe 3amanane No2

3.2.2. A3poJiorusi KapbepoB

3aoanue 2. Paccuntath 00beMbI BAJIOBBIX (T/TOJ) U MaKCUMAaJIbHO-PAa30BBIX (I/C)
BPEIHBIX BEIOPOCOB B aTMOC(epy MPH BEIEMOYHO-TIOTPY30YHBIX B OYPOB3PBIBHBIX
paboTax Ha yroJbHOM pa3pese.
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Pexxum paboThl peAnpusTHS TPUHATH TPEXCMEHHBIN (ITPOIOJDKUTEILHOCTh CMe-
HbI — 8 yacoB) ¢ 270 pabounmu JTHAMHU B roay. Tekymmmii ko3hOUITUEHT BCKPHIIITN
— 6 1/1. ITnotHOCTH yras — 1,6 /M3, BekpwlHbIX nopox — 2,4 1/m°. Tloaroroska
BCKPBIIITHBIX TIOPOJ K BBIEMKE OCYIIECTBIISIETCS OYpPOB3PBIBHBIM CIIOCOOOM.
V nenbHblii pacxoa BB usmensercs B npenenax ot 0,5-0,8 kr/m>. BypoBble paboTsl
BBITIOJIHAIOTCS cCTaHKaMHu mapoineyHoro Oypenus tuna CBII. Beiemounbie paboThl
BEJIyTCsl MEXJIONaTaMu € MOrPYy3Koil B cpeAcTBa TpaHcnopTa. Beibop obopynosa-
HUS TPOM3BOIUTCS CAMOCTOSITEIBHO C HCIIOJh30BAaHUEM JaHHBIX MPEINPHUATHI
WM CTIPABOYHBIX MATEPHAIIOB.

Hcxoanble 1aHHbIe TPpUBEACHBI B Tabm. 3.2.2

Tabruya 3.2.2

HMcxoanble JaHHBIE s pacuera

IMpousson. Burask-
pa3pesa HOC BaaxkHocTh
Homep 10 100bI- Th BCKpPBILI B3priBuartoe
BapuaHTa ye yris, _ HBIX BewectTBo (BB)
ThIC. EVo. nopoa, %
T/TO] ’
0 500 0,3 0,4 I'pammonut 79/21
1 800 0,4 0,6 Urnanur
2 1000 0,6 0,8 I'pammonut 30/70-B
3 1200 1,0 1,2 I'pammonut 50/50-B
4 1500 1,6 2 I'panymnoron
5 2000 2,8 3,4 I'pammonan A-45
6 3000 3,6 4.6 I'pammonan A-8
7 3500 4.4 5,2 I'panymutr AC-8
8 4000 5.2 6.0 AMMOHEU'IVBOI[O- )
YCTONYMBBIN
9 5000 5,8 6,5 I'panynmut AC-4

3.3. Texkyuuii KOHTPOJIb (TECTUPOBAHMNE)
(popmupoBanne komnerenuuii OIK-6, IK-3)

[IpumepHbBIe BOIIPOCHI K TECTUPOBAHUIO Ne3:

Kaxnapiii Tect coctoutr u3 4—10 TecTOBbIX 3aJaHUN (BJIEMEHTApHBIX 3ajJad) U
MPEIOCTABIISAET BO3MOKHOCTh BEIOOpA U3 MEepeyHsl OTBETOB. TecThl MPOBOIAT-
Csl KaXKble IBE HEJEIH, KAK HAa AyJIUTOPHBIX 3aHATHUAX, TAK U B YaChl BHE CET-
kU pacniucanus. [IpaBuiibHbIe pelieHns pa3ouparoTcs Ha MPaKTUUECKUX U/UITH
JIEKLIMOHHBIX 3aHATUSAX, a TAKKE HA KOHCYJIBTALUAX.
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3.3.1 Uto Ha3BIBAIOT MIAXTHBIM BO3IyXOM?

1. IlaxTHBIM BO3IYyX - 3TO CMECh ra30B W IMApOM, 3aMOJIHSIOUIUNA TOPHBIC
BBIPAOOTKH.

2. lllaxTHBIM BO3/1yXOM Ha3bIBAIOT ra30BYI0 CMECh, OTJIMYAIOIIYIOCS IO CBO-
€My COCTaBy OT aTMOC(EpHOTO BO3yXa.

3. llaxTHBI BO3MYyX - 3TO BO3AYX, MOJAaBAEMbIA B IIAXTY BEHTUJISTOPAM
TJIABHOTO NMPOBETPUBAHUS.

4. IllaxTHBIN BO3yX - 3TO BO311YyX, YAAIAEMbINA U3 IIAXTHI.

3.3.2. Kakue (hakTopsl BIUSIOT HAa ©3MEHEHHE COCTaBa PyIHUYHOU atMochepa?

1. TexHOIOTHYECKHI TIPOIIECC, TA30HOCHOCTh YTOJBHBIX IJIACTOB U TIOPOI,
OOBOJTHEHHBIX TOPHBIX BBIPAOOTOK, IBIXaHUE JIFOJCH, BBIACICHUEC TOKCUYHBIX H
YAYIIAIONUX Ta30B IPU BOZHUKHOBEHUH aBapHil.

2. ['opHO-TeoIorMuecKre yCIOBUS 3ajieraHusl YTOJIbHBIX TUIACTOB, TEMIIEpa-
Typa OKPY>KaloIIUX MOpoJ, (PU3MKO-MEeXaHUYECKHUE CBOMCTBA yIiisl M €ro CKJIOH-
HOCTh K CAMOBO3TOPaHUIO.

3. CnocoObl MPOBETPUBAHUS, CXEMbl BEHTHJIALIMH, CUCTEMBbI pa3pabOTKH,
CXEMBbI BCKPBITHUS U TTOJATOTOBKH IIJIACTOB.

4. KonnuecTBO BO3/yXa, M0OJIaBa€MOr0 B Kapbep, PEKUM MPOBETPUBAHUS,
WHTEHCUBHOCTD T'a30BbI/ICIICHUA.

3.3.3. Uto Ha3pBarOT atMochepHbIM Bo3ayxoM? CocTaB aTMOC(HEpHOTO BO3TyXa.

1. AtmocdepHbiii Bo3yX - cMech ra3oB. CoctaB aTMOC(HEpPHOro BO3AyXa:
0O, - 20,95, N, - 78,08% , CO; - 0,93%, nuneptasie rassl - 0,04 %.

2. AtmocdepHBIii BO3IyX - cMech Ta3oB u mapoB. CoctaB aTMoc(epHOTro
Bo3myxa: O,- 10,95, N, - 78,08% , CO; - 0,93%, uneptasie ras3sl - 0,04 %.

napsl Bojbl - 0,9%, H,S - 0,07 %.

3. ATMocdepHbIil BO3yX - 3TO CMECh KHCIOpOJa M a30Ta, OKPY>KAIOIIUX
3eMHYI0 MoBepxHOCTh. CoctaB atMocdepHoro Bozayxa: O - 21, N, - 79%.

4. ATMocdepHbIif BO3yX - CMECh ra30B K MapoB, OKPYXKAaBIIUX 3€MHYIO TO-
BepxHocTh. CocTtaB armochepnoro Bozayxa: O, - 20,95, N, - 78,08% , CO, -
0,03%, Ar- 0,93%, uneprasie rassl - 0,01 %.

3.3.4. Yto Takoe ecTecTBEHHAs TsATa?

1. EcrecTBeHHON TATON Ha3bIBAETCS JNBUKEHHE BO3yXa MO BBIpaOOTKaM
Mo BIUSHUEM €CTECTBEHHBIX MPUYMH (IJIaBHBIM 00pa30oM, pa3HOCTH TUIOTHOCTH
BO3/1yXa, a TAaKXKe MO/ JCHCTBUEM BETpa).

2. ECTeCTBEHHOM TATOM Ha3bIBACTCS JBUKEHHE BO3yXa B IIAXTHOW BEHTHU-
JISSUMOHHOW CETH MO/T BIUSHUEM €CTECTBEHHBIX (haKTOPOB.

3. EcrecTBenHnas Tsra - 3T0 ABMKEHUE BO3/yXa MO TOPHAM BBIPAOOTKaM,
00yCJIOBJIEHHOE TETUIOBBIMHU MTPOIIECCAMHM, MTPOTEKAIOIIMMU B IIAXTE.

4. EcTecTBEHHOMU TATOM HAa3bIBAETCS ABMKEHUE BO3yXa, BEI3BAHHOE pa3-
JIMYHEM €0 IUIOTHOCTHU B OTJIEJIBHBIX TOYKAX IIAXTHOM BEHTWISIHUOHHOW CETH.
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3.3.5. Kakue (hakTopsl BIUSIOT Ha AETPECCUI0 €CTECTBEHHOM TATH?

1. Ilepuox roxa, rimyOuHa pa3pabOTKH, CKOPOCTh MOABUTAHUS TUHUN OYHUCT-
HBIX 3200€B, CIIOCO0 MPOBETPUBAHUS U CXEMa BEHTHIISALINH.

2. AGcomoTHas Ta3000MIIPHOCTE, TEMIIEPATypa OKPY>KaBITUX TOPO/I, CUCTe-
Ma pa3paboTKH, TyOnHa pa3paboTKU, MOIIHOCTh YTOJIBHBIX TIACTOB, YCIOBHS 3a-
JIeTaHus YTOJbHBIX TUIACTOB, T€OJIOTUICCKUE HAPYIIICHUSI.

3. HeonmHakoBasi TUTaTHOCTh BO3/IyXa B CTBOJIaX, OOYCIIOBICHHAS pa3IHyU-
€M B TEeMIIepaType, BIAKHOCTH, JABICHUH, XUMUYECKOM COCTaBE BO3IyXa, BET-
pPOBOE JIaBlICHUE, KAMeK BOJBI B BO3AYXOMOAAIOMINX CTBOJAX.

4. dakTophl, OKa3bIBAIOIINEC BIMUSHHUEC HA TEMIEPATYPHBIA PEKUM B MIAXTE
1, B YaCTHOCTH, CE30HHBIC KOJICOAHUS TEMITepaTyphbl HAPY>KHOTO BO3AyXa.

3.3.6. Kakue meroap! ompeneneHus AENPECCUU €CTECTBEHHOW Tsaru Bam m3Bect-
HBI?
1. 3amepa ¢ MOMOIIIBI0 aHEMOMETPA, IENPECCHOMETPA, MUKPOMaHOMETPA.
2. PacueTamu MeTOA, HATYpHBIEC 3aMEPBHI.
3. 3aMepsl IenpeccuoMeTpoOM, 6APOMETPOM, TTOTYIMIUPUIECKUNA METO.
4. OnpeneneHne Mo pa3HOCTH JABICHHM, JEHCTBYIONMX HAa 00€ CTOPOHBI
HEePEMBIYKH, Pa3AesIoNiel BEHTHISIIUOHHBINA TTOTOK.

3.4. IIpoMexyTOUYHBIIi KOHTPOJIb (BOMPOCHI K IK3aMeHY)
(popmupoBanne kommnerenmuii OIK-6, I1K-3)

. XapakTepucTuka arMoc(hepHOTo BO3IyXa U €ro COCTABHBIX YacTEH.

. XapakTepuCTHKA IIAXTHOTO BO3/1yXa U €r0 COCTaBHBIX YaCTEH.

3. IIpenenbHO JOMYCTUMBIE KOHIIEHTPALIMKM BPEAHBIX U SJIOBUTHIX Ta30B B PY/-
HUYHOM BO3JIyXE€.

4. Victounuku 00pa3oBaHus NbUIM B axTax. [IpenenbHo g0mycTUMbIE KOHIICH-
Tpallud TbHUIM B PyJTHUYHOM BO3/TyXE.

5. McTtouHuky BbIIECIEHUA MeTaHa. J[omycTUMOe CoepKaHUE METaHA B TOPHBIX
BbIPa0OTKAX.

6. MeTaHOEMKOCTh U METAHOHOCHOCTH YIJIsl (mopoibl). [Ipeaerns B3peIBYATOCTH
METaHa B CMECH C BO3AYXOM.

7. laxTHas nbuib. ['oproune u B3pbIBUATHIE CBOMCTBA NbUIH. [Ipenensl B3pbiBae-
MOCTH B3BEIICHHOW MbLIH.

8. IIIK mbuti B pyiHUYHOM BO3ayXe. OCHOBHBIE MEPONIPUATHS TI0 00phOe COo
B3PbIBAMHU YTOJBHOM MBLIH.

9. OcHOBHBIE UCTOYHUKH TerwIa B maxte. CrocoObl peryMpoBaHus KIMMaTHYC-
CKMX YCJIOBUH B TOPHBIX BBIPAOOTKaX.

10. AGcomnoTHast U1 OTHOCHUTEIIbHAS ra3000MIIbHOCTG IaxT. Kareropuu maxr mno
ra3000UIILHOCTH.

11. derazanus yroipHbIX maxT. Kputepuii 1enecooopa3HoCTy MPOBEICHUS IeTa-

3aIUH.

N —
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12.
13.

14.
15.
16.
17.
18.

19.
20.

21,

22.
23.

24.

25.

26.

27.

28.
29.

30.

31.
32.
33.
34.
35.

36.
37.
38.
39.

["a30BbIit OanaHc maxTbl. ATMOC(EPHOE 1aBJICHUE B IIAXTE.

Onpenenenue AaBiIeHUS B HEMOABMXKHOM BO3/lyXe (OCHOBHOE YpaBHEHUE
aspocTtaTukn). 3akoHsl [lackans u Apxumena.

Buabl naBienus B ABIKyIIEMCS BO3IyXe. PeKUMBI JBH)KEHUS BO3/1yXa B
maxte. Kputnueckoe 3HaueHue yucina PeliHombaca.

Jenpeccus ropHoi BeipaboTku. Orpesiesienne 001IenaxTHOW Iepeccuu.

3aKOH COXpaHEHUSI MACChl. Y PABHEHUE HEPA3PBIBHOCTH MOTOKA.

3aKOH COXpaHEHUs YHEpruu. Y paBHeHHE bepHysuim.

ABpoIMHaMHUYECKOE COIPOTHUBIIEHHE FTOPHBIX BBIPAOOTOK. EnvHMIIBI H3Mepe-
HUsL, IPUPOAA U BUABI A3POJUHAMUYECKOTO CONTPOTUBIICHHUS.

DKBUBAJIECHTHOE OTBEPCTUE LIAXTHI.

OCHOBHBIE 3aKOHBI A3POIMHAMUKHU. Y paBHEHUE HEPAZPBIBHOCTH JJIsSI PA3BETB-
JIEHHOT'O IIOTOKA BO3yXa IIPH €0 CTAlMOHAPHOM JIBMKECHHUH.

BeHTunsiunoHHas BETBb, y3€l1, SUeliKa, BEeHTHIISILIMOHHBIN KOHTYp. DopMyna
Diiniepa 111 BEeHTWISILTUOHHOM ceTu. [1epBblii 1 BTOPOIl 3aKOHBI CETEM.

Bunel coenvHenust TOpHbIX BbIpA00TOK. CBONCTBA AMATOHAIIBHBIX CETEH.

AHAJIUTUYECKHE METO/Ibl pacueTa BEHTWISLMOHHBIX CETEU IPU Pa3IUU-
HBIX CXE€MaX COEIMHEHUS BIPAOOTOK.

Onpenenenre eCTECTBEHHOM TAru Bo3ayxa. OCHOBHBIE (DAKTOPBI, BIUSIOLINE
Ha BEJIMYMHY €€ JCIPECCUH.

Mertonp! onpeneneHns IeNpecCu €CTECTBEHHOM Tsaru. OTpuLiaTenbHas U 1mo-
JIOKUTENbHASL €CTECTBEHHBIE TATH. [ [pUUMHBI NX BOSHUKHOBEHHSI.

3aBUCUMOCTbH JEMIPECCUU TOPHOU BHIPAOOTKU OT BEITMYMHBI TIOJIOKUTEILHON
€CTEeCTBEHHOU TATH. BiusHue ecTeCTBEHHOU TATH Ha pabOTy BEHTHISITOPA.
BnusHue paboThl BEHTUIISATOPA HA BEIMYUHY €CTECTBEHHOM TSATH.

CriocoObI peryivpoBaHus pacnpeeneHueM Bo3ayxa. OTpuiaTenbHOe pery-
nupoBaHue. [1010KuTENbHOE pEryIMpOBaHUE.

TexHuyeckue cpencTBa peryjaIupoBaHus BO3yXa.

YTeuku BO3yXa B IIaXTaX. ¥ TEUKU BO3yXa Yepe3 BEHTWIALIMOHHBIE COOPY-
KEHUs. Y TEUKH BO3AyXa yepe3 BrIpaOboTaHHbIE MPOCTPAHCTBA. MeponpusTus
10 YMEHBIIECHHIO YTEYEK BO3AYXaA.

VYcnoBus, Onpenessomuye nepeHoc BPEIHOCTEN: YCIOBHS TTOCTYIUIEHHSI BPEIHO-
CTel B TIOTOK, CBOMCTBA NMEPEHOCUMBIX CYOCTaHIIMH, BIHMSIHUAE PEKUMA JBKCHUS
BO3/yXa.

KOHBEKTUBHBII, MOJIEKYJISIPHBIN U TYpOYJIEHTHBIN ra30BbI€ TOTOKH.

KoadunineHT HepaBHOMEPHOCTH Ta30BbIIEICHUS.

CraroHapHbIe U HECTAILIMOHAPHBIE T'a30JUHAMUYECKUE ITPOLIECCHI.

[Tpouecchl razonepeHoca B BbIpaOOTKAX U BbIPA0OOTAHHBIX MPOCTPAHCTBAX.

["azonepeHoc mpu NepuoANYECKOM Tra30oBbIIEICHNN. ['a30MepeHoc npu Mnocro-
SHHOM T'a30BbIICIICHUM.

[Ipouecc ocaxaenus nbud. [Iponecc canyBaHusi OCEBLIEN NIBUIH.

Binmsinue ckopocTy BO3AYIIHOIO IIOTOKA HA CONEPIKAHUE IIBLIU B BO3AyXE.

YpaBHEHUE SHEPTUU BO3LYIIHOTO ITOTOKA.

TennooOMeH MeXy BEHTUISILIMOHHBIM TOTOKOM U TOPHBIM MacCHBOM.
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40.
41.
42.
43.
44,
45.
46.
47.

48.
49.

[Iporuno3upoBanue TeMepaTypsl MIAXTHOTO BO3TyXa.

Bentunsiunonnslie coopyxeHusi. KOHTpoab BEHTWIALUY IIAXT.

VICTOYHMKY TATU ABUKEHUS BO3/lyXa B IIaXTe.

Bentunsropsl. [lonHast u craTuueckast 1enpeccuy BEHTUIATOPA. XapaKTepu-
CTHMKA U 3aKOHBI pabOThl BEHTUIIATOPA. CXeMbl COBMECTHOM paOOThI BEHTUIIS-
TOPOB B IIAXTHON CETH.

OO6nacTh yCTOWYMBOM pabOThl BEHTWIISITOpA. VIcX0qHbIE JaHHBIE [ BBIOOpa
BEHTUJISITODA.

CxeMmbl U cTIOCOOBI BEHTUJISIIIUY MIAXT U pyAHUKOB. CXEMbI BEHTUJISIUH C TI0-
CJIEIOBATEIbHBIM U 000COOJIEHHBIM Pa30aBICHUEM BPEIHOCTEM.

Cxembl ¥ c11OcOObI BEHTUJISIIIUN OYMCTHBIX U TYMTUKOBBIX BBIPA0OTOK 32 CUET
oOmiemaxTHo# nenpeccuu. [IpenMyiiecTBa U HETOCTATKH.

Pacuer konruecTBa Bo3ayXa JIsl MPOBETPUBAHUS TYIIUKOBON BBIPAOOTKHU.
Bb100p BEHTUIISITOPA MECTHOTO IPOBETPUBAHUS.

Kputnueckas JyHa ropHbIX BBIpaOOTOK.

®dakTOpHl, ONPEAEIAIOUINE KOJTUYECTBO BO3AyXa, HEOOX0IMMOE JUIsl IPOBETPU-
BaHUs 3a00€B MOATOTOBUTEIBHBIX BHIPAOOTOK?

50 YcmoBus n IIOPAAOK BI)I60pa BCHTHJIATOpPA MCCTHOI'O ITPOBCTPHUBAHU.

51.
52.
53.
54.

55.
56.

[TporHo3 ra3000MIBLHOCTH MIAXT.

[TopsiAoK MPOEKTUPOBAHKS BEHTWIALIMM I1aXT.

Bb100p cxembl U criocoba BEHTWIALMH IaXThl (y4acTKa).

MakcuManbHO JOoMycTHUMAas Harpy3ka Ha JiaBy Mo (pakTopy ra3oBbIICICHUS Ha
YTOJBHBIX IIaXTax.

OrnpeeneHue KOIUYECTBA BO3yXa JIJIsl BEHTUISIIIUU IAXT U PYJHUKOB.

Bb100p BEeHTUIISATOpA TJIABHOTO TPOBETPUBAHMSL.

3.5.1. [Ipumep 3K3aMeHANMOHHOTO OHJIeTA

3K3AMEHAIIMOHHBIN BUIET Nel YTBEPXIAIO

MITY M0 TUCIMIUINHE «ADPOJIOTHS TOPHBIX MPEATTPUITHI 3aB. xadenpoii

IUISL CTYZICHTOB TIO HAITPABJIEHUIO ITOJTOTOBKH CIIEIIMATHUCTOB
21.05.04 —Topnoe neno 2017r.

1. XapakrepucTtrka aTMOoc(hepHOT0 BO3/lyXa U €ro COCTaBHBIX YacCTEH.

2. OmnpeneneHue JaBiIeHUs B HEMIOABH)KHOM BO3/1yXe (OCHOBHOE YPaBHEHHUE adPOCTATUKH).
3akonsl [lackans u Apxumena.

3. YTeuku Bo3Iyxa B mIaxTax. MeponpusTHs 10 YMEHBIICHUIO yTEUEK.
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