MUHHCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUHCKOU ®EAEPALIUHN
denepanbHOe rocyapcTBeHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKIeHHE
BbICLIEr0 0Opa3oBaHUs
«MaruMToropckuii rocy1apCTBeHHbI TexHu4yeckuii ynusepcuret uMm. I M. Hocosa»
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PaGouas nporpamma coctaenena Ha ocHoe @PI'OC BO no crermansHocT 21.05.04 T'ophoe
neno, yreepxaeHHoro npukazoM MOuH P® ot 17.10.2016 . Ne 1298.

Pabouas nporpamma paccMoTpeHa 1 o06peHa Ha 3acenaHuu kadenpel pa3paboTku MeCTo-
POXKIEHUI MONIE3HBIX NCKomaeMbIx «20» siuBapst 2017 r., mpotokoa Ne 5.

3aB. kadenpoii / C.E. T'aBpuwies /

Pabouas nporpamma onobpeHa METOANYECKOI KOMUCCHEH HHCTUTYTa FOPHOTO efia U
Tpancropta «31» stuBapst 2017 r., nmpotokoa Ne 7.

Ilpencenarens .E. T'aBpumies /
Pabouas mporpamma COCTaBJIeHa! noueHT kadenpet PMIIU, k.T.H., TOUEHT
,/ :/' S o
_ %~ |HI. Kapaynos/
2
PeuensenT: sasenyrowuit madboparopun OO0 «Ypanl eolIpoexT»

/ Ap.A. 3ybkos/



JIucT perucrpaunu H3MeHeHHI H JOMOJTHEHHH

Hara.
No Paznen Kparkoe coneprkanue Ne nporokona Ho;';"%
0/ | mporpaMMbl M3MEHEHHsI/ IOTIOTHEHHSI 3acelaHus .
kadenpsr Ka(bez[»m%
1 Ne 8 AxTyamzanus yaeOHo-MeTomudeckoro | [Tporokomn Nel
1 “TH(OPMAITMOHHOTO 06eCcIiedeHHsT
JIUCLIUIIMHBL or 31.08.17 -~ ” /
2 Ne 8 AxTyaymzanys yue6HO-MeToaudecKoro | [Tporokom Ne3
1 uH()OPMAITMOHHOTO 06ecIeYeH
JUCLTATUTHHBI ot 23.10.18 =
/]
3 Ne 8 AxTyamiszaims yaeGHO-MeToauyaeckoro | [Tporokom Ne3
1 uH()OPMAITMOHHOTO 06ecrIede s
or'11.10.19

JUCITUITIMTHBI




1 [les1i OCBOECHHUSA TMCIUTIIAHBI

Hegb AUCHMIUIMHBI «AJPOJIOTHSl TOPHBIX NPEeINPUATHI»: sBIseTCS (OpPMHUPOBAHUE
OOLIEKYIBTYPHBIX U MPO(ecCHOHATBHBIX KOMIIETEHIUH B 00JIACTH a3pOJIOTUH M BEHTUJISIIMOHHBIX
nporeccax M 3aKJII0YaeTcss B M3YUYCHHHM HAYYHBIX OCHOB M CPEICTB O3J0POBJICHHUS aTMOC(hepbl
KapbepoB, B MOJIYYEHHE TCOPETUUECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB B OOJIACTH YIpaBICHUS
NPOBETPUBAHMEM M TPOEKTUPOBAHMS PYIHUYHOW BEHTWIALMH, B CO3/JaHUU OE30MACHBIX U
KOM(pOPTHBIX aTMOC(EPHBIX YCIOBUM, B MOBBIIICHUH MPOU3BOAUTEIHLHOCTH TPYAd, B CHUXKEHUU
ce0eCcTOMMOCTH JTOOBIYH MOJIE3HOTO NCKOIIAEMOT0, SJKOHOMHHU YHEPTOPECYPCOB.

3agauu U3yYeHUs] TUCHUIINHBI:

- U3y4YUTh TEOPETUYECKHE OCHOBBI COCTOSHHUS arMocepbl M MHUKpPOKIMMAara Kapbepa U
m1aXThbl pyI[HPI‘IHOfI aspoJjioruu, ra3oBOM M IILUICBOM JUHAMHUKH, 3KOJOTHYCCKHX IIOCICACTBUAX
TOPHBIX Pa0OT M UX BIMAHUU Ha OKPYXAIOIIYI Cpely; HaydHble U HH)KEHEpHbIe NMPUOOpPHI U
Cpe/cTBa KOHTPOJIS 3a aTMOC(epoii Kapbepa,

- OCBOUTb COBPEMEHHbIE METOJAbl KaueCTBEHHOI'O M KOJIMYECTBEHHOI'O aHaiu3a 0co00
OIMaCHBIX W BPCAHBIX aHTPOIIOTCHHBIX q)aKTOpOB; MCTOJUKY o0ocHOBaHHUS nmapaMeTpoOB MAXTHBIX
BEHTWISLIMOHHBIX CUCTEM U NPUHLIUIIBI @3POIMHAMUKH €CTECTBEHHOI'O BO3/1yXOpaclpeIeieHuUs;

- C(bOpMI/IpOBaTB HaBbIKK JIA TMOJYYCHHA TCOPCTUYCCKHUEC 3HAHUA B IIOCTAHOBKC
9KCHEPUMEHTAIbHBIX MCCIIEOBAHUN U MH)KEHEPHBIX PacyeTOB 0 BEHTWISALMU U UCIOJIb30BAaHUU
METOJI0OB KaueCTBEHHOIO U KOJIMYECTBEHHOI'O aHallu3a O0CO00 OIACHBIX, OMACHBIX M BPEIHBIX
9KOJIOTUYECKUX (PaKTOPOB Ul BBIOOpAa CXEM M TEXHUYECKHX CPEJCTBAa MPOBETPUBAHUS TOPHBIX
BbIPaOOTOK.

2 MecTO JTUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl NOATOTOBKH
cIennaanucTa

Hucummumua b1.5.32 «Aosponoruss TOpHBIX mOpeanpusTHity sBisercs dacteio OOl
BXOJISIIIEH B MpoheCCHOHANBHBIN UK, 10 cneruanbHocT 21.05.04 I'opHOe neo.

W3ydeHne qUCHUIUIMHBI O0a3upyeTcs Ha 3HAHMSX, YMEHUSAX M HaBbIKaX, COPMUPOBAHHBIX B
pe3yibTaTe H3y4eHHus o0meo0pa3oBaTeNbHbIX IUCLHUIUIMH, U B MEPBYK OdYepe/b, H3Y4YEeHUs
«Dusukny, «MareMaTukny, «XUuMun», «I OpHbIE MAIITUHBI K 000PYIOBAHHEY.

3HaHMS M YMEHUS, YCBOCHHBIE CTYJEHTAMHM B IPOLIECCE HU3YUYEHMSI «ADPOJIOTUS TOPHBIX
OpEeNNPUATHIT», HEOOXOAUMBI i OCBOEHUS AMCLUMILIMH NPOPECCHOHANTBHOIO IUKJIA, TAKHMX Kak
«IIpoexTupoBanue kaprepoB», «Paspymenne ropueix nopox npu OI'P», «lIpoueccer OI'P»,
«CTpOUTETBCTBO KaphEPOBY.

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHHUS AU CHHUIIIMHBI
U IUIaHUpYeMble pe3y/ibTaTbl 00y4eHUs
B pesynbTare OCBOEHUS AMCHUILUIMHBI «A3POJOrHs TOPHBIX MPEANPHUATHI» 00ydarouuiics
JIOJKEH 00J1a1aTh CIEAYIOMIMMU KOMIIETCHIIUSAMU:

MCK-2.5

BJIaJICHUEM METO/IaMHU 00eCTIeYeHNs IPOMBIIIIIIEHHOM 0€301acHOCTH, B TOM YHCIIE B YCIOBUSX
Ype3BBIYANHBIX CUTYALUH, - P IPOESKTUPOBAHUM U IKCIUTyaTalluN TOPHBIX MPEAIPUITHIH C
MOJI3€MHBIM CIIOCOOOM pa3pabOTKH PYAHBIX MECTOPOXKICHUN MOJIE3HBIX HCKOMAEMBIX

3HaTh OCHOBHBIE OIIpENENEeHNS U OHATHS TPOMBIIUICHHON
6e30macHOCTH

3HaTh METO/IbI 0OecTIeyeHHs MPOMBIIUIEHHOW 0€301acCHOCTH
3HaTh METOJIbl 0OECTIeYeHHsI TPOMBILIIEHHON 0€30MacHOCTH, B
TOM YHCJIE B YCIIOBHUSIX UPE3BBIYAHBIX CUTYALM, - TPU
MIPOEKTUPOBAHUHM U DKCIUTyaTalluM TOPHBIX NPEANPUATHN C
MO/I3€MHBIM CIIOCOOOM pa3pabOTKH PYJHBIX MECTOPOKACHUN
I0JIE3HBIX HCKOIIAEMBIX.




YMmers:

[TpumeHsATH METOIBI OOECTIEYCHUS TPOMBIIIIICHHOMN
0€30I1aCHOCTH.

[TpumeHsTH METOIBI O0ECTIEYCHHS TPOMBIIITICHHOMN
0€30I1aCHOCTH, B TOM YHUCJIE B YCIIOBUSIX UPE3BbIUAHBIX
CUTYyalUM.

IIpumensTH METO/IbI obecneyeHus ITPOMBIILITICHHON
0€30MacCHOCTH, B TOM 4YHCIE B YCIOBHSIX YpE3BBIYAMHBIX
CUTyalu#, - NPU IPOEKTUPOBAHMM M IKCIIyaTallud TOPHBIX
OPEINpUATHI C TMOI3EMHBIM CIIOCOOOM pPa3pabOTKU PYIHBIX
MECTOPOKICHUI IOJIE3HBIX MCKOIIAEMBIX.

Braners:

MeTtonamu o0ecrieueHus: IPOMBIIUICHHON 0€30MacHOCTH.
Metonamu obecriedeHus: NPOMBIILIIIEHHON 0€3011acHOCTH, B TOM
YHUCJIE B YCIOBUAX YPE3BbIYANHBIX CUTYalUH.

Metonamu obecriedeHns: IPOMBIIIIJIEHHOM 0€3011acHOCTH, B TOM
YHUCIIE B YCIOBUAX YPE3BbIUYANHBIX CUTYALUH, - IIPH
IIPOEKTUPOBAHUHM U DKCIUTyaTallM¥ TOPHBIX IPEINPUATHN C
MOJI3EMHBIM CIIOCOOOM Pa3pabOTKH PYIHBIX MECTOPOXKICHHIHA
I0JIE3HBIX UCKOIIAEMBIX.

CTpyKTypHBII 3IEMEHT
KOMIETEHIUU

[TnarupyemMble pe3ynbTaThl O0yUCHHS

IIK-10

BJIa/ICHUEM 3aKOHO/AaTEIbHBIMU OCHOBAMHU HE/IPOIIOJIb30BaHMs U 00€CIIEUeHHsI SKOJIOTMUYECKON 1
IPOMBIIIJICHHOHN 0e30macHOCTH paboT Mpu J00bIYe, TepepaboTKe MOJIE3HBIX HCKOMAEMBbIX,
CTPOUTENIbCTBE U SKCIUTYaTALlMH [TOI3EMHBIX COOPYKEHUMN

3HaTh

OCHOBHBIE OIPEAEIECHHS U MIOHITHS a3pOJIOTUU
OcCHOBHBIE TIOHSTHS, CBSI3aHHBIE C a9POJIOTUEH TOPHBIX
NpeATPUITHA

ConeprxaHre OCHOBHBIX 3aKOHOB U APYTUX HOPMATUBHO
IIPABOBBIX AKTOB, ONPEAENAIOIIMX MOPAIOK U YCIOBUS
HEJIPOIIOIb30BAHMS

YMeTs:

AHaM3UpOBaTh CIOXKHBIE MPOLIECCHI U CTPYKTYPHI

[TpuMeHSTh HOPMATHBHO MPABOBEIE JOKYMEHTHI B CBOCH
JeSITebHOCTH

[IpuMeHsITh HOPMATHBHO IPABOBBIE JIOKYMEHTHI B CBOEH
NesITeNbHOCTH s oOecrnieueHHs 3(PQPeKTHUBHON  paboOTHI
TOPHOTO MPEANPHUATHS B YCIOBHUSIX PHIHOYHON SKOHOMHUKH.

Bnanets:

TepmuHonorueit B paMmkax a3poJjIOrMH TOPHBIX TPEANPUATHN
OcHoBaMM rOpHOTO MpaBa Kak HHCTPYMEHTOM 00ecTIeUeHUst
3¢ deKTUBHON pabOTHI TOPHOTO MPEIIPUATHSL.

3HaHUSAMU, BOXHBIME [T (yHIAMEHTAIBHOM MOITOTOBKH
TOPHOTO MHXKEHepa Kak MHCTPYMEHTOM O00eCTIeUeHHsI

3¢ dexTUBHON pabOTHl TOPHOTO MPEITPUSITHS.

CTpyKTYypHBIH 2JIEMEHT
KOMIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OIIK-6

TOTOBHOCTBIO UCIIOJIB30BATh HAYUYHBIC 3aKOHBI U METOJbI ITPU OLICHKE COCTOAHUSA 0pr>1<afome171
Cpcabl B C(pepe (I)YHKI_[I/IOHI/IPOBaHI/IH IIPOU3BOACTB 11O 3KCHJIyaTaI_[HOHHOI>'I Pa3BCIKCE, [[06131"16 n
nepepa60T1<e TBECPABIX MOJIC3HBIX UCKOITACMBIX, a4 TAKXKEC IIPU CTPOUTEIBCTBEC U SKCILTyaTalluK

MNOA3CMHBIX 00BEKTOB

3HaTh

OcHoBHBIC METOABI OICHKHU COCTOAHHA OKPY)KaIOH_ICﬁ CpCAbL

OcHOBHBIC IIOHATHS, CBA3aHHBIC C aaponomeﬁ T'OPHBIX




CTpyKTYypHBIH 2JIEMEHT
KOMIIETEHIIH

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

MPEANPUATHI U METOJIaMU OLIEHKH COCTOSIHUSL OKPY>KaroIlen
Cpelbl

CopepxaHue 3aKOHOB U METO/bI OLIEHKH COCTOSIHUS
OKpYy:karolen cpenbl B chepe GyHKIIMOHUPOBAHUS
IIPOU3BOJICTB IO IKCILIYyaTallMOHHOM pa3BeliKe, J0ObIYE U
nepepaboTKe TBEP/bIX MOJIE3HBIX HCKOMAEMBIX.

VYMers:

Hcnonb30BaTh HayYyHBIC 3aKOHBI M METOJIBI TIPH OLIEHKE
COCTOSIHUSI OKPYXKAFOIIEH CPEJIbI.

[IpuMeHSITh TOHATHSA, CBS3aHHBIE C adPOJOTHUEH TOPHBIX
NPEINPUATHH U METOJaMHU OICHKH COCTOSHHS OKpPYKarolien
cpensl [IpuMeHsATh HOPMATUBHO MPABOBBIC TOKYMEHTHI B CBOCH
NeATEIBHOCTH Jisg  obecrieueHus dA(PQPEeKTUBHON  pabOTHI
TOPHOTO MPEANPHUATHS B YCIOBHUIX PHIHOYHOM SKOHOMHKH.

Bnaners:

MeTonamMu OLIEHKH COCTOSIHUS OKPY>KAOILLEH Cpe/Ibl
[TonsATHAMU, CBA3aHHBIMU C a9POJIOTUENH FOPHBIX NMPEAIPUATHI
U METOJaMH OLIEHKH COCTOSIHUS OKPY’KaIOLLEN CPEIbl.
3aKOHaMM U METOJaMH OLIEHKH COCTOSIHUSL OKPYKAtOIIel Cpeibl
B cdepe GyHKIMOHUPOBAHUS IPOU3BOJICTB 110
OKCILTYaTallMOHHOW pa3BellKe, 100bIue U mepepadoTKe TBEPIBIX
I0JIE3HBIX UCKOIIAEMBIX.




4 CTpyKTypa U co/iepKaHHue QU CUUILTUHBI

OO01mast Tpy10eMKOCTh TUCHIUTUTHHBI COCTABISCT 4 3a4eTHRIX equHUIl 144 akaj. 4acoB, B TOM YHUCIIE:

—KOHTaKTHas paborta — 17 akaj. 4acos:
— aymuTtopHas — 16 akaj. yacos;
- BHeaynuTopHas — 1 akaj. 4acos;

—camocrosTenpHas padora — 123,1 akan. yacos.
- MOJITOTOBKA K 3a4eTy — 3,9 akaj. yaca

AynuropHas R .
KOHTaKTHAas = & ==
paboTa T g z 5
(B akaz. gacax) 8 = ®DOpPMBI TEKYILETO U 2 E’
Paznen/ Tema 2 E oo Buj camocrositenbHOMN <=
> S = IPOMEKYTOUYHOTO o, o
JUICITUATITMHBI 2ol g w| £ X% g = paboThI ]
S| 88| = E TG KOHTPOJIS YCIIEBAEMOCTH ; >
=
B[S E 52| 85 = 8
S| E8 B9 | Og 2 2
aQ, ™
1. Beenenue [1K-10-yB
4 OIIK-6-3yB
[1CK-2,5- 3yB
1.1. [lenn m 3a7a4m AUCITUTUTHHBI 0,5 0,5 8 IMK-10-yB
1.2. OcHOBHBIE 3aKOHBI, IOHATHSA U 0,5 0,5 8 ITonroroBka K JIEKIIMOHHBIM . OIIK-6-3yB
. VYerHbli onpoc
onpeeeHus] PYTHUIHOM 3aHATHUSAM [1CK-2,5- 3yB
a’pOJIOTUHU
1.3. AspoamHamMugecKoe 0,5 0,5 8 - CAaMOCTOSTEIIBLHOE IMK-10-yB
COIPOTUBIIEHUE TOPHBIX BHIPAOOTOK M3Yy4YeHHE yueOHOU JomamrHee 3ananue Nel, OIIK-6-3yB
JTUTEPaTyPHI, I1CK-2,5- 3yB
Hroro no pasneny 1,5 1,5 BrinonHeHre KOHTPOIbHOU [1K-10-yB
24 pabotsr Ne 1 KonTtponsHas pabora Nel OIIK-6-3yB
I1CK-2,5- 3yB
2. Asponorust pyJHUKOB, IaXT U [1K-10-yB
MIPOXOAYECKHX 3200€B OIIK-6-3yB
[1CK-2,5- 3yB




AynutopHas

— S
KOHTaKTHas 5 % ==
pa6ora z g = GE)
(B akaz. yacax) = > 0
Paznen/ Tema g g5 Bun camocrosTenbHOM POPMEI TEKYIIIETO <4 S
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2.1. Atmocdepa 3emnn, pyTHUYHAS 0,5 0,5 8 oL OTOBKA K JEKLHOMHEM [1K-10-yB
atMocgepa A 3aH$ITI/I$IMu VY cTHBI onpoc OIIK-6-3yB
[1CK-2,5- 3yB
2.2. I'naBHBIE S0BUTHIC IPUMECH 0,5 0,5 8 - CAMOCTOATEIILHOE [TK-10-yB
PYIHUYHOIO BO3/yXa, pyAHUYHAs U3y4yeHHue yuyeOHon OIIK-6-3yB
TbLTH JIUTEpaTyphl; I1CK-2,5- 3yB
2.3. [IpenoTBpamenue 0,5 0,5 8 Hlomanmee sanare Ne2, [MK-10-yB
METAHOBBIACICHUA U OIIK-6-3yB
BOCILJIAMEHEHU I1CK-2,5- 3yB
Hroro no pasneny 1,5 1,5 BrinonHeHne KOHTPOIbHOU [1K-10-yB
24 paboter Ne 2 KonTtponsHast pabota No2 OIIK-6-3yB
I1CK-2,5- 3yB
3. lllaxTHBIEC BEHTHIISIIMOHHBIE CETH I1K-10-yB
OIIK-6-3yB
[1CK-2,5- 3yB
3.1. IIpoBeTpuBaHHE TYMUKOBBIX 0,5 0,5 8 TOMrOTOBKA K TeKIHMOHHEM [TK-10-yB
MPOXOAUECKUX 3a00€B g 3aH${TI/I${Mu VYcrHbli onpoc OIIK-6-3yB
I1CK-2,5- 3yB
3.2. CpencTBa W3MEpeHHN 1 0,5 0,5/0,511(8 - CaMOCTOSTEIHHOE JlomanrHee 3amanne Ne3, IMK-10-yB
npaBuia ux BeIOOpa u3yueHue yueOHon OIIK-6-3yB
JTUTEPaTyPHI, I1CK-2,5- 3yB
3.3. Bo1Oop BEHTHIIATOPOB 0,5 0,5/0,511|8 [MK-10-yB
[TonroToBka K JEKIIMOHHBIM .
IJIABHOT'O U MECTHOT'O YcTHBIH onpoc OIIK-6-3yB
3aHATHUSIM
MIPOBETPUBAHUS [1CK-2,5- 3yB




AynutopHas
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KOHTaKTHas 5 % ==
pa6ora z g = GE)
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Paznen/ Tema 2 E 5 Buz camocrositenbHOM q;IOIZ)I\I’\IAI:;CK(})’quHeg:OH <4 S
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Sl B & o Q Lc% < E;:::
Q.
Hroro no pazneny 1,5 1,5/111 BeltotHEHME KOHTPOIBHOM [1K-10-yB
24 pabothr Ne 3 KonTponbnas padora Ne3 OIIK-6-3yB
[1CK-2,5- 3yB
4. Asposiorust KapbepoB [TK-10-yB
OIIK-6-3yB
I1CK-2,5- 3yB
4.1. Atmocdepa 1 MUKpOKIUMAT 0,2 0,5 8 [1K-10-yB
[ToxroToBka K JEKIIMOHHBIM .
KapbepoB 5 SAHSTHSIM VY cTHBI onpoc OIIK-6-3yB
[1CK-2,5- 3yB
4.2. VICTOYHUKY 3arpsi3HEHUs 0,2 0,5/0,5111|8 ITonroroBka moknama [TK-10-yB
aTMocdepsl 5 Homarraee 3aganue Ned, OIIK-6-3yB
I1CK-2,5- 3yB
4.3. ITeuenonasiieHue 0,2 0,5/0,511|8 IMK-10-yB
[ToaroroBka K JEKIIHOHHBIM .
5 SIS VYcTHBI onpoc OIIK-6-3yB
[1CK-2,5- 3yB
Hroro no pasneny 0,7 1,5/1m1 BrinonHeHe KOHTPOIBHON [1K-10-yB
5 24 paboter Ne 4 KonTtponsHast pabota N4 OIIK-6-3yB
I1CK-2,5- 3yB
5. [IpoBeTpuBanue kKapbepoB IMK-10-yB
OIIK-6-3yB
[1CK-2,5- 3yB
5.1. [IpsmoTouHas u 0,2 liamr (10 [1K-10-yB
[ToaroroBka K NEKIIMOHHBIM .
PEIUPKYISIMOHHAS CXeMa 5 YcTHBIN ompoc OIIK-6-3yB
3aHITHIM
MIPOBETPUBAHUS [1CK-2,5- 3yB




AynutopHas = 9
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Pasnen/ rema g = S Bun camocrosarenbHoM £ S
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5.2. KoHBEeKTHBHOE 1 4 10,2 liamr |10 [MK-10-yB
WHBEPCUOHHOE JIBI)KEHUE BO3/TyXa 5 OIIK-6-3yB
[1CK-2,5- 3yB
5.3. UckyccTBennas Bentwsauusa (4 |0,2 21211 7,1 [TK-10-yB
[ToaroroBka K JIEKIIMOHHBIM .
KapbepoB C UCMHOJIb30BAaHUEM 5 VYeTHbli onpoc OIIK-6-3yB
3aHATUSIM
BEHTHISIIIMOHHBIX YCTAHOBOK I1CK-2,5- 3yB
Wtoro no pazneny 4 10,7 4/411 BrinonHeHne KOHTPOIbHOU [1K-10-yB
5 271 pabotel Ne 5 KonTtpomnbHas pabora Ne5 1_?CHI£<- _2(?;:}2;}3
Hroro mo gucruiuimae 4 |6 10/6m1 |123,1 |I[loaroroBka K 3a4eTy 3auer IMK-10-yB
OIIK-6-3yB
[1CK-2,5- 3yB

Y — Banamus npoeoosmcs 6 unmepaxmuenvix gopmax (m.e. uz 10 uacos npakmuueckux 3anamuii 4 yaca nPOEOOUMCA C UCNONbIOBAHUEM
UHMEPAKMUBHBLX MEMOO08)




5. Ob6pa3oBaTebHbIE TEXHOJIOTHH

JUia peanuzanuy NpelycMOTPEHHBIX BHIOB y4eOHOW paboThl B KauecTBe 0Opa3oBaTEIbHbIX
TEXHOJIOTHIl B MpENoJaBaHUU JUCLUIUIMHBI «A3POJOTUs TOPHBIX MPEANPUSATHI) HCIIONb3YIOTCS
TpaZULNOHHAS TEXHOIOTHS.

[lepenaya HEOOXOIMMBIX  TEOPETHUYECKHMX 3HAHMA H  (OPMHPOBAHHUE OCHOBHBIX
IIPEIOCTABICHUI 10 KypCy «ABpOJIOTHS T'OPHBIX IPEANPHUATHI» MPOUCXOAUT C HUCIOJIB30BAHUEM
MYJIbTUMEAUIHHOTO 000pyIOBaHUSI.

Jlekuuu OPOXOAAT B TPAJULMOHHOM ¢opme, B (GopMme JeKUMU-UHPOPMALUH, JEKIUH-
KOHCYJIbTAllMi U MPOOJIEMHBIX JIeKUUH. TeopeTnyeckuid Matepuai U3JI0KEHHBIH U O0ObSICHEHHBIN
CTYAEGHTaM Ha JIeKUUAX-UHPOpPMALUAX, MOUICKHUT CAMOCTOSATEIBHOMY OCMBICICHHIO U
3allOMHUHAaHUI0. TeopeTudeckuii MaTepuan Ha MPOOJIEMHBIX JICKIHSIX SBISIETCS PE3yIbTaTOM YCBOCHHUS
HOJTy4eHHOH HMH(OpPMAaLMK MOCPEACTBOM IIOCTAaHOBKH IIPOOJIEMHOro BOIpOCa U TOHMCKAa IyTed ero
pemenus. Ha nexuusx — KOHCYJNbTAalUsAX H3JI0)KEHHE HOBOIO MaTepuaa COINPOBOXKAAETCS
IIOCTaHOBKOM BOIIPOCOB U IUCKYCCUEHN B IIOUCKAX OTBETOB Ha 3TU BOIPOCHI.

JlexumoHHBI MaTepuan 3aKpeIuvisieTcss B XOJ€ IPAaKTHYECKUX paboT, Ha KOTOPBIX
BBITNOJIHAIOTCS IPYIIIOBbIE NI UHAUBUAYAJIBHBIE 3aJaHus 110 IpoiiieHHoN Teme. [Ipu npoBenenun
NPAaKTUYECKUX 3aHSATUH KCIIONB3YETCS METOJ] KOHTEKCTHOTO OOYYeHHUs, KOTOPBIA IO3BOJISIET
YCBOMUTH MaTEpHaJ IIyTEM BBIABIICHUS CBA3EH MEKAY KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHHUEM.

CamocTrosTenbHas paboTa CTUMYJIUPYET CTYAEHTOB K CAMOCTOATEIbHOW MPOpabOTKE TEM B
nporecce BBIMOJHEHMs W 3allUThl IPAKTMYECKMX pPabdoOT, a Takke MpU IMOATOTOBKE K
IIPOMEXKYTOUHBIM U UTOTOBOW aTTECTALUSAM.

6. Y4YeOHO-MEeTOAUYECKOEe O0eclmedYeHre CaMOCTOATEJbHONU PpadoThI
CTYy/IECHTOB

CamocTrosTenbHasi padoTa CTYACHTOB B XOJE€ AyJAWTOPHBIX 3aHSITUNA OCYILECTBISETCS IMOJ
KOHTPOJIEM ITPENOJABATEINS B BUJIE KCIIPECC-0NIPOCA U AUCKYCCUH.

BueayauropHast camocrosiTelibHas paboTa CTYIGHTOB OCYILLECTBIISIETCS B BUE MOATOTOBKH K
71a00paTOPHO-TIPAKTHUECKOMY 3aHATHUIO, a TAKXKe IMOJATOTOBKE K KOHTPOJILHBIM paboTaM.

KontpomnbHbie paboThI:

KonTponbnas padota Nel

Bapuant Nel

[Tpenmer, nenu, 3a1a4u Kypca a3poJIOTUU TOPHBIX MTPEANIPUATHIA.
CaHurtapHO-TUTHEHHYECKHE TPeOOBaHUs K aTMOc(hepe TOpHOTO MPEANPUSTH.
PenmpkynsaunonHas cxema IpoOBETPUBAHUS Kapbepa.

Bapunant Ne2

1. ®dusnyeckue CBONCTBA BO3/1yXa.

MecTHO€E CONpOTUBIIEHUE.

TpeboBaHMs K cpeICTBAM HCKYCCTBEHHOT'O IIPOBETPHUBAHMUS.

Konrponbnas padora Ne2

BapuanTt Nel

Bup! naBneHust BEHTHIISIIUOHHON CETH.

Jlo6oBoe compoTuBieHNUE.

Cuibl, popMupylomye ABHKEHHE BO3/1yXa B Kapbepe.
Bapunant Ne2



OcHOBHBIE 3aKOHBI a9POMEXAHUKH.
EcTecTBeHHOE MPOBETPUBAHUE KapbEPA.
Knaccudukanus cnoco60B MpoBeTpUBaHUS KaphepoB.

Kontponbnas padora Ne3

Bapuant Nel

PexuMbl BHKEHHUS BO3/IyXa B IIAXTE

PacueT napasuienbHOro coeinHeHMs BO3yXOIPOBO/IOB.

CxeMbl HCKYCCTBEHHOTO TPOBETPUBAHMS Kaphepa.

Bapuant 2

THIbI BO3IYIIHBIX TOTOKOB.

TemnoBble cXxeMbl IPOBETPUBAHUS Kapbepa.

OcHoBHBIE CIOCOOBI MHTEHCU(HUKAIIMH U YIPABICHHUS €CTECTBEHHBIM BO3lyX00OMEHOM B Kapbepe.

Konrponsnas padora Ned

BapuanTt Nel

3aKOH CONPOTHUBIICHNUS, COIPOTUBIICHUS TPEHUS

XapakTepucTUKa BO31yXOBOAA.

KomOuHupoBaHHasi cxema pOBETPUBAHUS Kapbepa TEIJIOBBIMU CHUIIAMHU.

BapuanT Ne2

TemneparypHas crpatudukanus atMmochepsl Kapbepa.

CoBMecTHOE JIeiCTBIE BETPOBBIX U TEILJIOBBIX CHJI IIPU MPOBETPUBAHUN KAPHEPOB.
OnTumuzanus reoOMeTpUN Kapbepa U yBEJIMYEHHE yIila paCKpbITUS BETPOBOIO IIOTOKA

KonTponbnas paborta No5

Bapuant Nel

[TynpcanmoHHbIE TEPMUYECKHE CUJIBI B Kapbhepe

Pacyer nmocienoBareabHOro U NapajuIeIbHOTO COEAMHEHNS BO3IyXOIPOBOIOB.
KoHBekTHBHAs 1 MHBEPCUOHHAS CXeMa MPOBETPUBAHMUS.

BapuanTt Ne 2

PacueT KOMOMHMPOBAHHOTO COEAMHEHUS BO31yXOIPOBO/IOB.
TymanooOpa3oBaHue B Kapbepe.

KomOuHupoBaHHasi cxema poBETPUBAHUS Kapbepa.

Coaep:xkanue pacueTHO-TpadguyecKkoil padoThl
3adanue
Onpenenuts pacxox BO3AYyXa, IPOBETPHUBAIOIIETO Kapbep U CKOPOCTH pPaclpOCTpaHEHHS
BETpa B KOHTYPE Kapbepa B pacueTHHIX ero Toukax F u G ais npsMOTOYHOM B peUPKYISITHOHHON

cxeM nposeTpuBanus (puc.1,2).

IIpamomounan cxema

CkopocTb BeTpa Ha noBepxHocTu: VB = 1,8 — 0,01-Ngap, M/c;
VYron noxaserpenHoro 6opra: B = 15-0,2-Npap, rpaj;

Bericora ycryma: h =10 m;

[upuna 6epmer 6e3omacuoctu: b = 1/3-h, m;



e Vroxa orkoca ycrymna: 70 rpan;
e Jlnuna kapbepa o HU3Y: Luuz = 100 + 20-Ngap, M;
o ['myOmna kapbepa: Hx = 50 + 5-Ngap, M;
e Koopnaunate! Touek F u G:
F (X =100 + 5:Npapr, M; ¥ =25 + 2-Npap, M);
G (X =100+ 5-Npar, M; Y =0, m)
e )
U, 0, N % %
% ==
e a= 420
B‘W :

Puc. 1. IlpsmoTouHas cxema NpoBETPUBAHUS

PenupKyJSIIMOHHAA cxeMa:

Ckopoctb Berpa Ha moBepxHoctu: VB = 1,8 + 0,01-Npap, M/c;
VYron noxserpenHoro 6opra: a1 = 20 + 0,5-Npap, Tpazn;
Beicota ycryma: h =15 wm;
Iupuna 6epmsbl 6e3onacHocTr: b = 1/3-h, M;
[Mupuna padoueii miomanku: [lp . = 40 + Npap, M;
VYron otkoca ycryna: 70 rpaz;
Jnuna kapeepa o Hu3y: Luuz = 100 + 10-Ngar, M;
I'myouna kapwrepa: Hx = 150 + 5-Ngap, M;
Yron morpanugHoro ciost: oz = 15 + 0,2-Ngap, Tpa;
Koopaunats! Touek F u G:
F (X =100 + 5-Npap, M; ¥ =25 + 2:Ngar, M);
G (X =100 + 8Ngpap, M; Y =50 + 5-Npap, M)



L.______MJ‘?’L__ Sl gl

Puc. 2. PerupkymsiiiioHHas cxeMa nmpoBEeTPUBAHMUS:

[Iepeuenp TeOpeTHUECKUX BOIPOCOB K 3aUETy:

e Atmocdepa 3emin.
EcrecTBenHas Tsra.
PynuuyHbIi BO30yX.
['naBHbIE S10BUTBIE IPUMECH PYAHUYHOIO BO3/1yXa
[TpenoTBpalieHre METaHOBBIAEICHUS U BOCIUIAMEHEHHUS.
PynHuyHas nbLib, yroiabHas Mblb, cepHas (Cyab(puaHast) NbUIb.
Knaccudukanus cnoco6oB 60ps0bl C pyTHUYHON TBLIBIO
Kimmartuyeckue ycioBus B maxrax
JlamunHapHoOe U TypOyJI€HTHOE JABH)KEHUE BO3/yXa.
[IpoBeTpuBaHuE TYNUKOBBIX IPOXOJUECKUX 3a00€B.
Wcrounnku IBUXKEHHS BO3/1yXa B IIAXTe.
Jlerazauust npu npoxojake BbIpabOTOK.
Wcrounuku 3arpsizHeHust atmocepbl KapbepoB.
[TpsMoTOUHas M PELUPKYJIALUOHHAS CXeMa IPOBETPUBAHMSL.
KomOuHMpoBaHHbIE CXEMBI TPOBETPUBAHMSL.
KoHBekTHBHas cxeMa POBETPUBAHUS.
MHBepcuoHHas cxema JBI)KEHUS BO3J/lyXa B Kapbepe.
HckyccTBeHHAs BEHTHIISALMS KapbepoB.
WHTeHcupuKanis ecTeCTBEHHOTO POBETPUBAHMUSL.
OrnieHka BO3JIEHCTBUSI HA OKPYXKAIOIIYIO cpeay (OT pa3paboTKH MECTOPOKICHHUS )
TepMoanHaMuka aTMOC(epbl KapbepoB.
CxeMa BEeHTWISILIMOHHON YCTAHOBKH.
CxeMbl peBepCcHpPOBAHNS BEHTUIISIIUOHHBIX YCTaHOBOK.
[MaxTHBIN 0CEBOM U LIEHTPOOESKHBIN BEHTHIIATOP. (CXEMBI)
CrniocoObl MPOBETPUBAHUS IIAXT U PYTHUKOB.
BenTmisAnus o4MCTHBIX OJIOKOB B PYAHBIX HIAXTaXx.
[TopsiaoK MPOEKTUPOBaHNS BEHTHIISAIMH [IAXT.

Jlomaminue 3aganus:

Jlomawmnee 3a0anue Nol
DKkonorudeckuii ymepd oT BBIOPOCOB B arMocdepy pYAHHYHOTO BO3AyXa, mpu pabore u
MacCOBBIX B3pBIBaX B Kaphepe U Ha OTBAJTLHOM XO3SMCTRBE.



Jlomawmnee 3aoanue No2
PeabunmuranmonHble, KOMIECHCAIIMOHHBIE MEphI, YCTAaHOBIICHUE CaHUTAPHO-3AIIUTHOM
30HBI

Jlomawmnee 3adanue No3
Omnepesxaroriee OypeHue Aera3aliOHHbIX CKBa)KHH.

Jlomawmnee 3a0anue Nod

[ToaroroButh coobIneHue ¢ mpe3eHTanueii B Power Point (e Gostee 2 cTpaHMIl TEKCTa U HE

MeHee § CIlIaiiJIoB) Ha TEMY:

1. 3akoHTypHOE OypeHue OrpaKIaroINX CKBaXKUH,
2. IlpenBaputenbHasi jera3alus C HMCKYCCTBEHHBIM IOBBIIIEHUEM Ta300THauM (32 CUET

HOA3EMHOTO THAPOPA3PHIBA, COTTHOKUCIOTHON 00pabOTKH, TITyOMHHOTO THIPOPE3aHHs),
3. [lepenoBas nerazarus,

4. Jlerazanust mopadaThIBAEMBIX YTOJIBHBIX IJIACTOB M BEIPAOOTAHHOTO MTPOCTPAHCTBA,
5. lllaxTHO-0€ecmIaxTHHIN crIoco0 Jera3anuu ¢ 3eMHOM MOBEPXHOCTH.



7. OueHOYHbIE CPeICTBA IJIsA MPOBeAeHHsI IPOMEKYTOUYHOM aTTecTaluM:

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

Crpykryp

HBIN
3JIEMEHT
KOMIICTCH
10507

[Tnanupyemble pe3yabTaThl 00yUeHUs

OreHOUHBIE CpEACTBA

IICK-2,5

BJIaJICHHEM METOJaMHU 00ECTIeYCHNUsI IPOMBIIIJICHHON 0€301MacHOCTH, B TOM YHCIIE B YCIOBUSAX YPE3BBIYAHHBIX CUTYAIHH, - TIPU MPOSKTUPOBAHUH U

OKCILIyaTallul 'OPHBIX Hpe,I[HpI/IHTI/Iﬁ C IIOA3CMHBIM crmocobom pa3pa60TKH PYAHBIX MeCTOpO)K,I[eHI/Iﬁ ITOJIC3HBIX MCKOIIACMBIX

3HaTh

—OCHOBHBIE ONpENENCHUS U MOHATUA
MIPOMBIIIJICHHON 0€30MacHOCTH

—3HaTh METOBI obecrieueHus
MIPOMBIIIJIEHHON 0€30MacHOCTH

—3HaTh METObI obecrieueHus
MIPOMBIIIJICHHONH ~ 0€30mMacHoCTH, B
TOM qHcie B YCIIOBHSIX
4ype3BblUAlHBIX CHUTyaluil, - IpHU
MIPOEKTHUPOBAHUU U  HKCIUTyaTaI[lH
TOPHBIX MPEANPHUATHI ¢ TOA3EMHBIM
crocoboM  pa3paboOTKM  pyIHBIX
MECTOPOXKICHUN MOJIE3HBIX
HCKOIMAEMBIX.

[lepedyeHs TEOpETHUSCKUX BOIIPOCOB K 3a4ETY:

e Atmocdepa 3emim.
EcrecTBenHas Tara.
Pynauuunelil BO3ayX.
I'maBHBIE STOBUTHIC IPUMECH PYAHUIHOTO BO3IyXa
HPEZ[OTBpaH_[eHI/Ie METAHOBBIACJICHHUA U BOCIIJIAMCHCHUS.
PynHu4Has mbUib, YroJibHAsS BT, CEpHAst (CyIb(UIHAS) LB,
Knaccugukarms crioco6oB 60psObI ¢ pyAHUYHON MBLITBIO
Kaumatnueckne YCJIOBUA B IaXTax
JlamunapHoe 1 TypOyJIEHTHOE ABHIKEHHE BO3IyXa.
IIpoBeTpuBaHME TYIHKOBBIX IPOXOIIECKHUX 3200€B.
VcTouHNKH ABWKCHHS BO3/IyXa B IIAXTE.
Jerazarust mpu mpoxoaKe BEIPabOTOK.
HcTouHnKY 3arpsa3HeHHS aTMOC(EPhI KAPhEPOB.
[psiMoTOYHAS ¥ PEHUPKYIIIIMOHHAS CXeMa MPOBETPUBAHHUS.
KomOuHMpOBaHHBIE CXEMBI IPOBETPUBAHUS.
KonBekTuBHas cxema IPOBETPHUBAHUA.
WHuBepcroHHas cxeMa JIBXKEHHS BO3/lyXa B Kapbepe.
I/ICKyCCTBeHHaH BCHTUJIALIUA KapbEPOB.
WNuTeHcndpuKaims eCTeCTBEHHOTO IPOBETPUBAHHMS.
OrneHka BO3JEHCTBHUS Ha OKPYKAIOIYIO cpeay (OT pa3paOOTKH MECTOPOXKICHHS)
TepmouaaMuka atMochepsl KapbepoB.




CrpykTyp

HBIH
JJIEMEHT [TnarupyeMble pe3ybTaThl O0y4eHUS OueHOYHEIE CpencTBa
KOMIIETEH
001
e (Cxema BeHTHWISALMOHHOH yCTaHOBKH.
e  CxXeMBl peBepCHPOBAaHHS BEHTHISALMOHHBIX YCTAHOBOK.
e  [IlaxTHBIIH 0CEBOH U IEHTPOOCIKHBII BEHTHIIATOP. (CXEMBI)
e  CnocoObl TPOBETPHUBAHMS ILAXT U PYJHUKOB.
o BeHTI/IJ'IHI_II/IH OYUCTHBIX 6J'IOKOB B pYAHBIX IIaxXTax.
L4 HOpHZ[OK MPOCKTUPOBAHUA BEHTUIIALIUU MIAXT.
YmeTb —Ipumenars  metomsl  obecnedenus | KoHTponsHbIE pabOTHI:

MIPOMBILIICHHOW 0€30T1aCHOCTH.

—IIpumMensTs  Meronsl  oOecrieueHHs
MIPOMBIIJICHHOH ~ 0€30TMacHOCTH, B
TOM qrcie B YCIIOBHSIX
Ype3BbIYAHHBIX CUTYaLUil.

—IIpuMensaTs  MeTonmsl  obecriedeHHs
MIPOMBIIIJICHHONH ~ 0€30mMacHoCTH, B
TOM qucie B YCIIOBUSIX
4ype3BblUAlHBIX CHUTyaluil, - IpHU
MIPOEKTUPOBAHUU U  HKCIUTyaTaI[lH
TOPHBIX MPEANPHUATHI ¢ TOA3EMHBIM
crocoboM  pa3paboOTKM  pyIHBIX
MECTOPOXKJICHUN MOJIE3HBIX
HCKOTIaeMBIX.

Kontponsnas padora Nel

[Ipenmer, nenu, 3agauu Kypca ad3posIoruy TOPHBIX MPEANPUSTUH.
CaHuTapHO-TUTHEHIYECKHE TpeOOBaHUS K aTMOc(epe TOPHOTO MPEIIPUSITH.
PeuupkynsaunonHas cxema NpoBETPUBAHUSI Kapbepa.

BapuanT Ne2

1. ®uznyeckue cBOWCTBA BO3yXa.

MecTHOE CONpOTUBIIEHUE.

TpeboBaHUsI K CPECTBAM UCKYCCTBECHHOTO MPOBETPUBAHUSL.
BapuanT Ne3

Bubl naBneHus BEHTUISSIIMOHHOM CETH.

JIoGoBO€E compoTHBIICHNE.

Cuiibl, GopMuUpYIOIIHE IBUKCHUE BO3yXa B Kapbepe.

BapuanT Ne4

OCHOBHBIE 3aKOHBI a3POMEXaHHUKH.

EcTtecTBeHHOE NpOBETpUBAHKE KaphEPA.

Knaccudukanus crnocoOoB MpoBeTPHBaHUS KAPHEPOB.

Bapuant Ne5

PexxuMbl 1BHKEHUS BO3/1yXa B LIaXTe

Pacuer nmapamienbHOTO COeTUHEHUS BO3TYXOIMPOBOIOB.

CXeMBbI HCKYCCTBEHHOTO MPOBETPUBAHUS Kaphepa.

BapwuanTt 6

TuIBI BO3MYITHBIX TIOTOKOB.

TeroBbie cXeMbl IPOBETPUBAHUS Kapbepa.

OCHOBHBIE CIIOCOOBI HHTEHCH(DHUKALINY 1 YITPABICHHS €CTECTBEHHBIM BO3YX000MEHOM B Kapbepe.




CrpykTyp

HBIH
JJIEMEHT [TnarupyeMble pe3ybTaThl O0y4eHUS OueHOYHEIE CpencTBa
KOMIIETEH
001
BapuanT N7
3aKOH CONPOTHBIICHHS, COIIPOTHBIICHUS TPSHUS
XapakTepucTUKa BO31yX0BOJA.
KomOuHnpoBaHHas cxeMa MPOBETPHUBAHMUSI Kapbepa TEINIOBBIMH CUIIAMHU.
BapuanT Ne§
TemnepatypHas crpatiukanys atMochepsl Kapbepa.
CoBMecTHOE AEHCTBHE BETPOBBIX U TEIJIOBBIX CHUJI IIPU NPOBETPUBAHUU KapbepoB.
OHTI/IMI/I3aI_[I/I$[ T€OMETPHUHU Kapbepa U YBCIIMYCHUEC YyTIJIa PACKPBITHA BETPOBOI'O MMOTOKA
BapuanT Ne9
[TynbcaliiOHHBIE TEPMUYECKHE CHUIIBI B Kapbepe
Pacyer mociietoBaTeIbHOIO M MapaJUICIIbHOTO COSANHEHHS BO3TyXOIPOBOIOB.
KoHBeKTHBHAs 1 HHBEPCHOHHAS CXeMa IPOBETPUBAHHUSL.
BapuanT Ne 10
Pacyer KOMOMHHPOBAHHOI'O COCANHEHHS BO3LyXOTPOBOJIOB.
TymaHnooOpa3oBaHue B Kapbepe.
KoMOuHrpoBaHHasi cxeMa NPOBETPUBAHUS Kapbepa.
Buagers —Metonamu obecrneuenus Copep:xxanue pacueTHO-TPaPUYECKOl padoThI
IIPOMBIIIJICHHOH 6€3011acHOCTH.
—Meronamu 3 obecrieyeHus Zadanue

MIPOMBINIJIEHHONW ~ Oe30macHoCTH, B -

TOM qHCIIE B YCI0BHAX OHpe,[[eJ'II/ITB pacxon BO3yXa, IIPOBETPUBAIOIICTO Kapbep u CKOPOCTH

4pe3BBIYANHHBIX CUTYALHIA. pacmpocTpaHeHUs] BeTpa B KOHTYpe Kaphepa B pacueTHhIX ero Toukax F wm G s

— Meronamu obecrieuenus | IPIMOTOYHOM U PELUPKYISILIMOHHON cxeM mpoBeTpuBanus (puc.1,2).

NPOMBIIUICHHOH  0E301acHOCTH, B

Tom aucae B YCHOBMIX IIpamomounas cxema

Ype3BBIYAHHBIX CUTyalld, - @pU

MMPOCKTUPOBAHUNU UM OKCIUTyaTallun
TOPHBIX HpC,HHpI/ISITI/Iﬁ C INOA3CMHBIM

cocoboM  pa3paboTKM  pyIHBIX
MECTOPOXJICHUN IIOJIE3HBIX
HUCKOITaCMBbIX.

Ckopoctb Berpa Ha moBepxHocTh: VB = 1,8 — 0,01-Npap, M/c;
VYron noxserpenHoro 6opra: B = 15-0,2-Nsap, rpas;

Beicora ycryma: h =10 m;

Hlupuna 6epmer 6e3omacHocTH: b = 1/3-h, m;

VYron otkoca ycryna: 70 rpaz;

JlmHa kapeepa o Hu3y: Luyz = 100 + 20-Ngap, M;




CrpykTyp

HBIA
3JIEMEHT
KOMIICTCH
LA

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

Or1eHOUHBIE CpeaCTBa

I'mybuna xapwepa: Hx = 50 + 5:-Ngap, M;

Koopaunatet Touek F u G:
F (X =100 + 5:Npapr, M; ¥ =25 + 2-Npap, M),
G (X =100+ 5-Npap, M; ¥ =0, M)

a=42°

U‘%ﬁ?:%

Puc. 1. IlpsamoTouHas cxema NpoBETPUBAHUS

PeuupkyJasinMoHHAs cXeMa:

Ckopoctb Berpa Ha moBepxHocTh: VB = 1,8 + 0,01-Npap, M/c;
Yron noaserpennoro 6opra: a1 = 20 + 0,5-Ngap, Tpan;
Beicora ycryma: h =15 wm;

[upuna 6epmer 6e3omacHoct: b = 1/3-h, M;

[Hupuna padoueii miomaaku: [p . = 40 + Npap, M;

VYron orkoca ycryna: 70 rpan;

JimHa kapeepa 1o Hu3y: Luyz = 100 + 10-Ngap, M;




CrpykTyp

HBIH
3JIEMEHT [Tmanupyemble pe3yapTaThl O0yUCHUS Or1eHOUHBIE CpeaCTBa
KOMIIETEH

107071

e ['nmyOmna kapwepa: Hx = 150 + 5:-Ngap, M;
e VYroa norpanu4Horo cios: oz = 15 + 0,2:-Ngap, rpan;

e Koopaunate! Touek F u G:
F (X =100 + 5-Nap, M; ¥ =25 + 2:Ngap, M);
G (X =100 + 8:Npap, M; ¥ =50 + 5-Npap, M)

Puc. 2. PCI_II/IpKy.HSIL[I/IOHHaH CXCMa NPOBCTPUBAHUA

OIIK-6

TOTOBHOCTBIO HCITIOJIb30BAaTh HAYYHBIC 3aKOHBI M METOJIBI P OLIEHKE COCTOSHUS OKpYKarolel cpeibl B chepe PyHKIIMOHUPOBAHHUS TPOU3BOJICTB
10 DKCILTyaTalluOHHOM pa3BeaKe, T0ObIYe U mepepaboTKe TBEPABIX MOJE3HBIX HCKOTIAEMBIX, a TAKKE TIPH CTPOUTEIHCTBE M IKCIUTyaTalluN
MO/I36MHBIX OOHEKTOB

3HaTh —OcHOBHBIE METOABI OLEHKH cocTosHus | [lepedeHp TeopeTHUEeCKUX BOIIPOCOB K 3a4ETY:
OKpYIKaIoIIei cpeapl e Atmocdepa 3emmm.
—OCHOBHBIC  IIOHATHUS, CBSI3aHHBIE C e EctecTBeHHas Tira.




CrpykTyp

HBIT
3JIEMEHT
KOMIICTCH
LA

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

Or1eHOUHBIE CpeaCTBa

a’poJIOTHel TOPHBIX NPEANPUATUH U
METOJaMHU OLICHKH COCTOSTHHSA
OKpY’KaroLei cpeabl

—CopnepxxaHue  3aKOHOB U METOJBI
OIIGHKH COCTOSIHMSA  OKpY’KaroleH
cpenbl B cepe HyHKIHMOHMPOBAHUS
MMPpOU3BOACTB 11O 3KCHHyaTaHHOHHOI>II
pasBenke, n00bMe M IepepaboTke
TBEPABIX IMOJIC3HBIX NCKOIIAE€MBIX.

PynuuuHe1il BO3IyX.

I'maBHBIE SIIOBUTHIE IPUMECH PYAHUYHOTO BO3/AyXa
[TpenoTBpaleHne METAHOBBIACIECHNS U BOCTIIIAMCHEHHS.
Pynuu4Has MbU1b, YTOJIbHAS TBUTL, CepHAst (CyIb(UIHAS) IBUIB.
Kiaccudukanms cnoco6oB 60ps0ObI ¢ pyAHUYHOH MBLIBIO
Kimmarndeckue ycinoBus B maxTax

JlamunapHoe ¥ TypOYJIEHTHOE ABHIKEHHE BO3yXa.
[TpoBeTpuBaHuE TYMUKOBBIX IPOXOJUECKHX 3200€B.
HcTOuHMKHN IBMKEHHS BO3yXa B IIIAXTE.

Jlerazanust mpu Mpoxoke BEIPaOOTOK.

Hcrounnkn 3arps3HeHHs1 aTMOC(hEpBl KaphepoB.
[TpssMOTOYHAs 1 PEUUPKYIIAIHOHHAS CXeMa MPOBETPHUBAHNS.
KoMOnHIpOBaHHEIE CXEMBI IPOBETPUBAHUS.

KoHBeKTHBHas cxeMa MPOBETPUBAHMSI.

WuBepcuoHHas cxema JIBUKEHHs BO3/yXa B Kapbepe.
HckyccTBeHHAs! BEHTHIISILIUS KAPHEPOB.

WuTeHcnduKanums eCTeCTBEHHOTO TPOBETPUBAHHSI.

OrneHka BO3JIEHCTBHUS Ha OKPYKAIOIIYIO cpeay (OT pa3pabOTKH MECTOPOXKICHHS)
TepmoanHamuka aTMoc(epbl KapbEpOB.

Cxema BEeHTWIALMOHHOW yCTaHOBKH.

CxeMBbl peBepCHPOBaHNS BEHTHISIIMOHHBIX YCTAHOBOK.
[laxTHBIH OCEeBOW U EHTPOOCSIKHBIA BEHTHIIATOP. (CXCMBI)
Crioco0Obl TPOBETPHUBAHMS IAXT U PYJHAKOB.

BeHTusiust O4MCTHBIX OJIOKOB B PY/HBIX LIAXTaX.
[TopsiIok TPOEKTUPOBAHMS BEHTHIISILIUY IIaXT.

YMeTs:

—HWcnonp30BaTh HaydHBIE 3aKOHBI U
METOIbl MpU OLEHKE COCTOSHUS
OKpYXKarouiei cpeabl.

—IlpuMeHsITh TNOHATHUS, CBS3aHHBIE C
a’poJioruel TOPHBIX NPEANPUIATUNA U
MeTo1aMu OLICHKHU COCTOSIHUS
OKpY Karouei cpeabl

—IIpuMeHsITh HOPMATHBHO  TPaBOBBIC

KoHTponbHbIE paboTHI:

Kontponsnas padora Nel

Bapuant Nel
[Ipenmer, memnw, 3aga4u Kypca a3poJIOTHHA TOPHBIX MPEIIPUATHI.
CaHuTapHO-TUTHEHNYECKHE TpeOOBaHMS K aTMOC(epe TOPHOTO MPEIPHSTH.




CrpykTyp

HBIT
3JIEMEHT
KOMIICTCH
LA

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

Or1eHOUHBIE CpeaCTBa

JIOKYMEHTBl B CBOCH HeATEIbHOCTH
i obecriedeHUus  APPEKTHBHOM
paboOTEl TOPHOTO MPEeNIPHATHA B
YCJIOBUSIX PHIHOYHON SKOHOMHUKH.

PenmpkynannonHas cxeMa IpOBETPUBAHUS Kapbepa.
BapuanT Ne2

1. ®usnyeckue cBOWCTBA BO3oyXa.

MecTHOE CONpOTUBIICHUE.

TpeboBaHus K CpeICTBaM HCKYCCTBEHHOTO MTPOBETPUBAHUSI.

Kontponsnas padora Ne2

Bapuant Nel

Bunp! naBneHns BEHTHIAIHOHHOM CETH.

Jlo6oBO€E CONPOTHBIIECHHE.

Cuutel, popMupylOIIne JBIKCHNE BO3/LyXa B Kapbepe.
BapuanT Ne2

OCHOBHBIE 3aKOHBI A9POMEXAHHKH.

EcrecTBeHHOE MPOBETPUBAHNUE Kapbepa.
Knaccugukarus criocoboB NpoBeTpUBaHHUS KaphepOB.

Kontpomsnas pabora Ne3

BapuanT Nel

PexxuMbl TBIOKEHUS BO3TyXa B IIAXTe

Pacuer nmapamieTsHOTO COeTMHEHHS BO3IyXOTPOBOJIOB.

CxeMbl HCKYCCTBEHHOT'O TIPOBETPHBAHUS Kapbepa.

BapuanT 2

TUIBI BO3AYIIHBIX TIOTOKOB.

TemmoBbIe CXeMBI TPOBETPUBAHHS Kapbepa.

OcHOBHBIE CTTOCOOBI MHTEHCHU(DHUKAIMH 1 YIIPABJICHHSI €CTECTBEHHBIM BO3TyX000OMEHOM B Kapbhepe.

Kontponpnas padora Ned

Bapuant Nel

3aK0H CONPOTUBICHHUS, CONPOTUBIICHUS TPEHUS

XapakTepucTuKa BO3yX0BOa.

KomOuHMpoBaHHas cxeMa IpOBETPUBAHMS Kapbepa TEINIOBBIMHU CHIIAMH.
Bapuant Ne2

Temneparypnas crpatudukaiys arMmochepsl Kapbepa.




CrpykTyp

HBIT
3JIEMEHT
KOMIICTCH
LA

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

Or1eHOUHBIE CpeaCTBa

CoBMecTHOE JIefiCTBIE BETPOBBIX U TETIOBBIX CHJI IPH IPOBETPUBAHUH KapbEPOB.
OnrTuMu3aIys TeOMETPHH Kapbepa U YBEJIMUCHNE YTIIa PACKPBITHI BETPOBOTO IIOTOKA

Kontpomnbnas pabora Ne5

Bapuant Nel

[TynpcaninoHHBIE TEPMUUECKUE CUIIBI B Kaphepe

Pacuer nocne1oBaTeIbHOTO U MapalIebHOTO COEIMHEHHS BO3LyXOIPOBOIOB.
KoHBekTHBHAs 1 HHBEPCHOHHAS CXeMa IPOBETPHBAHMUS.

BapuanTt Ne 2

Pacuer KOMOMHMPOBAHHOTO COEAMHEHHSI BO3LyXOMPOBO/IOB.
TymanooOpa3zoBaHHe B Kapbepe.

KomOunHMpoBaHHas cXxeMa IPOBETPUBAHUS Kapbepa.

Bnanets

—Merogamu OLICHKU COCTOSIHUS
OKpYy Karouei cpebl

—IToHATHSIMH, CBSA3aHHBIMH C a3pOJIOTHE
TOPHBIX TPEANPHITHH U METOJaMU
OIICHKA COCTOSIHHSI  OKPY)KaroIIeH
CpeIBL.

—3akoHAMH W  METOJaMH  OIICHKH
COCTOSIHUSI OKpY’)Kaloled cpensl B
chepe (YHKIMOHAPOBAHHUS
MPOM3BOJICTB 10 3KCIUTyaTallMOHHOMN
pasBenke, A00bMe © TepepabOTKe
TBEP/IbIX TOJIE3HBIX HCKOTAEMBbIX.

Coaep:xanue pacueTHO-TpaduIecKoil padoThI

3adanue

OmpenenuTh  pacxoll  BO3MyXa, IMPOBETPHUBAIOIIETO Kapbep U  CKOPOCTH
pacmpocTpaHeHHs] BeTpa B KOHTYpe Kapbepa B pacueTHbIXx ero Toukax F u G mns
MPSIMOTOYHOM M PEIUPKYIISIIMOHHON cxeM mpoBeTpuBaHus (puc.1,2).

Ilpamomounas cxema

Ckopoctb Berpa Ha moBepxHocTH: VB = 1,8 — 0,01-Npap, M/c;
Yron noaserpennoro 6opra: f = 15-0,2-Npap, rpaz;

Beicora ycryma: h =10 wm;

HIupuna 6epmer 6e3omacHocTH: b = 1/3-h, m;

VYron otkoca ycryna: 70 rpaz;

JimHa kapeepa 1o Hu3y: Luyz = 100 + 20-Ngap, M;

I'mybuna xapbepa: Hx = 50 + 5-Ngap, M;

Koopaunate! Touek F u G:




CrpykTyp

HBIA
3JIEMEHT
KOMIICTCH
LA

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

Or1eHOUHBIE CpeaCTBa

F (X =100 + 5:Npapr, M; ¥ =25 + 2:Npap, M),
G (X =100 + 5:Npar, M; ¥ =0, m)

\

\

a=42°

g‘m_

=
HHH

Puc. 1. IlpsamoTouHas cxema NpoOBETPUBAHUS

PeuupkyJasinMoHHAs cXeMa:

Ckopoctb Berpa Ha moBepxHocTu: VB = 1,8 + 0,01-Npap, M/c;
Yron noaserpennoro 6opra: a1 = 20 + 0,5-Ngap, Tpa;
Beicora ycryma: h =15 m;

HIupuna 6epmer 6e3omacHocTH: b = 1/3-h, m;

[Hupuna padoueii miomanku: [p . = 40 + Npap, M;

VYron otkoca ycryna: 70 rpaz;

Jnuna kapeepa o Hu3y: Luyz = 100 + 10-Ngap, M;

I'mybuna xapeepa: Hx = 150 + 5-Npap, M;




CrpykTyp
HBIN
3JIEMEHT [Tmanupyemble pe3yapTaThl O0yUCHUS Or1eHOUHBIE CpeaCTBa
KOMIICTCH
a504
e VYrou norpanu4Horo ciosi: oz = 15 + 0,2:Npap, rpaz;
e Koopaunate! Touek F u G:
F (X =100 + 5-Nap, M; ¥ =25 + 2:Npap, M);
G (X =100 + 8-Npapr, M; ¥ =50 + 5-Npap, M)
Puc. 2. PenupkynsiimoHHas cxema NpoBETPUBAHUS
K-10

BJIaJleHHEM 3aKOHOJATEIbHBIMH OCHOBAMH HEIPOINOJIL30BAHUS H 00ecnedeH s IKOJIOrHYECKOil H MPOMBIIIJIEHHOI §e30macHoCcTH padoT npu 100bI4e, mepepadoTKe
M0JIE3HBIX HCKONIAEMBIX, CTPOUTEILCTBE H IKCILUTYATAIMH MOA3EMHBIX COOPYKEHHUI

3Harb — OcHOBHBIE ONpEeIETICHUs U TOHATUS Ilepedyens TeOpeTHUECKUX BONPOCOB K 3aUETY:
a’pOJIOTHH e Atmocdepa 3emim.
— OCHOBHBIC TTOHSTHS, CBSI3aHHBIE C EcrecTBennas Tsra.
a’pOJIOTUEN TOPHBIX MPEIPUATHN PynuuuHbIM BO3AYX.
— CopnepxaHne OCHOBHBIX 3aKOHOB H I'maBHBIE S1O0BUTHIE IPUMECH PYAHUYHOTO BO3IAYyXa
APYTUX HOPMATHMBHO MIPABOBBIX IIpenoTBpallieHue METaHOBBIIEIICHHUS U BOCINIAMEHEHUSL.
AKTOB, OIPCICIAIOMINX IIOPAAOK H PypHUYHAs TBUIH, YTOJIBHAS MBUTb, CEpHAS (CYIb(GUIHAS) BT,




CrpykTyp

HBIT
3JIEMEHT
KOMIICTCH
LA

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

Or1eHOUHBIE CpeaCTBa

YCiI0BHA HEAPOIIOJIB30BaAHUA

Knaccugukamnms crmoco6oB 00psObI ¢ pyIHUYIHON MBUTHIO
Kimmarndeckue ycinoBus B maxTax

JlamuaapHOE M TypOYJIEHTHOE ABMKEHHE BO3IyXa.
[TpoBeTpuBaHuE TYIMUKOBBIX ITPOXOJUECKHX 3200€B.
HUcrounuku JABIKCHUA BO3JyXa B 1IaXTEC.

Jlerazanust mpu nMpoxoJke BEIPabOTOK.

Hcrounnku 3arpsi3HEHHs1 aTMOC(HEPBI KapbepOB.
[IpsimoTOYHAsA U PELUPKYJILIMOHHAS CXEMa IIPOBETPUBAHUS.
KoMOnHNpOBaHHEIE CXEMbI IPOBETPUBAHUSI.
KoHBekTHBHAs cxeMa MPOBETPUBAHNSI.

WuBepcnoHHas cxeMa JIBI)KEHHS BO3yXa B Kapbepe.
HckyccTBeHHAS! BEHTHIISIINS KaphEePOB.

HuTeHcnukanms eCTeCTBEHHOTO TPOBETPHUBAHHS.
OreHka BO3JICHCTBHS Ha OKPYXKAIOIIYIO cpeay (OT pa3paboTKU MECTOPOXKICHUS)
TepmoanHamuka aTMochepbl KapbepOoB.

CxeMa BEHTHJISIIIMOHHON YCTaHOBKH.

CxeMbl PEBEPCUPOBAHUA BEHTUIIAIIMOHHBIX YCTAHOBOK.
[TaxTHBIN OCEBON U LIEHTPOOESIKHBIH BEHTHIISITOP. (CXEMBI)
Crioco0bI TPOBETPHUBAHMS IIAXT U PYJHUKOB.

BeHTrnsnust ouncTHBIX OJI0KOB B PYJIHBIX IIAXTaX.
IMopsiiok TPOEKTUPOBAHMS BEHTHIISILINY IIIaXT.

VYmMers

— AHaJIM3UPOBATh CIIOXKHBIE MPOLECCH U
CTPYKTYPBI

— [IpuMeHAT> HOPMATHBHO IIPAaBOBHIC
JIOKyMEHTBI B CBOEH /1€ TETHLHOCTH

—IIpuMeHsITh HOPMATHBHO  IPAaBOBBIC
JIOKyMEHTbI B CBOEH JeATeNbHOCTH
i obecriedeHHsT  3PPEKTHBHOU
paboTBl TOPHOTO MPEANPHUATHI B
YCIOBUSIX PHIHOYHOM 3KOHOMHKH.

KoHTponbHbIE paboTHI:
Konrponbnas pabora Nel

[Ipenmer, memnw, 3aga4u Kypca a3poJIOTHHA TOPHBIX MPEIIPUATHIL.
CaHuTapHO-TUTHEHHYECKHE TpeOOBaHUS K aTMOc(epe TOPHOTO MPETIPUITH.
PenmpkynannoHHas cxeMa IpOBETPUBAHUS Kapbepa.

BapuanT Ne2

1. ®usnyeckue cBOWCTBA BO3IyXa.

MecTHOE CONPpOTUBIIEHHUE.

TpeboBanus K CpeICTBaM HCKYCCTBEHHOTO ITPOBETPUBAHUSI.

Bapuant Ne3




CrpykTyp

HBIN
3JIEMEHT [Tmanupyemble pe3yapTaThl O0yUCHUS Or1eHOUHBIE CpeaCTBa
KOMIIETEH

107071

Bunp!l naBneHus BEHTWISALLMOHHOM CETH.

JloGoBoE cOTPOTHBIICHHE.

Cuitpl, popMupyromne IBIKEHNE BO3yXa B Kapbepe.

BapuanT Ned

OCHOBHBIE 3aKOHBI a9POMEXaHHKH.

EcrecTBeHHOE IpOBETpUBaHUE Kapbepa.

Kitaccudukanms cnoco00B NpoBETPUBAHUS KapbEPOB.

BapuanT Ne5

Pe>xuMbl IBIDKEHUS BO3yXa B [IAXTE

PacueT mapamuiesIbHOrO COEIMHEHNS BO3AYXOTIPOBOIOB.

CxeMBlI HCKYyCCTBEHHOTO IPOBETPUBAHMS Kaphepa.

BapuanT 6

THITBI BO3AYIIHBIX TTOTOKOB.

TemnnoBble cXeMBbI TPOBETPUBAHUS Kapbepa.

OcHOBHBIE CTTOCOOB! HHTCHCHU(DHUKAIINN U YIIPABICHHSI €CTECTBEHHBIM BO3[yX000OMEHOM B Kapbepe.
Bapuant Ne7

3aKOH CONPOTHUBIICHHUS, COITPOTUBIICHHS TPEHHUS

XapakTepucTHKa BO3JyX0BO/A.

KomOuHMpoBaHHas cxeMa IMPOBETPUBAHHS Kapbepa TEINIOBBIMU CHUIIAMH.
BapuanT Ne§

Temneparypnas crpatudukanus armocheps! Kapbepa.

CoBMecTHOE JIeiicTBIE BETPOBBIX U TETIOBBIX CHJI IPH NPOBETPUBAHNH KapbEpOB.
OnruMH3aIyst TeOMETPUH Kapbepa 1 YBEJIIMUCHNE YIIa PACKPBITHS BETPOBOTO IIOTOKA
BapuanT Ne9

[TynbcannoHHBIE TEPMUUIECKNE CHITBI B Kapbhepe

Pacuer nocie10BaTeIbHOTO U MApaIUIEIBHOTO COSIMHEHHS BO3LyXOTIPOBOIOB.
KoHBeKTHBHAs U MHBEPCHOHHAS CXeMa IIPOBETPUBAHMUSI.

Bapuant Ne 10

Pacdyer koMOMHMPOBAHHOTO COEANHEHHS BO3LYXOIPOBOIOB.
TymanooOpa3zoBaHHe B Kapbepe.

KomOuHMpoBaHHas cxeMa IPOBETPUBAHHS Kapbepa.

Buagets — TepMuHOIOrHEN B paMKax aypoJIoruu
TOPHBIX NPEANPUATUN

— OcHoBaMH TOPHOTO ITpaBa Kak
WHCTPYMEHTOM 00eCIIeYeHHUsI

Coaep:xanue pacueTHO-TpaguyecKkoil padoThl

3aoanue




CrpykTyp

HBIA
3JIEMEHT
KOMIICTCH
LA

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

Or1eHOUHBIE CpeaCTBa

3¢ deKTHBHOI pabOTHI TOPHOTO

MPEANPUATHS.

— 3HaHUSIMH, Ba)KHBIMHU JUISt
(byHIaMeHTaIbHON MIOJIrOTOBKH
TOPHOT'O UHXXEHepa Kak
HHCTPYMEHTOM oOecreyeHus
3G QeKkTuBHON  paboTbl  T'OPHOTO
MIPEATIPUATHS.

OmpenenuTb  pacxoi  BO3AyXa, IPOBETPUBAMOIICTO  Kapbep

n

CKOPOCTH

pacmpocTpaHeHHs] BeTpa B KOHTYpe Kapbepa B pacueTHbIXx ero Toukax F u G mns

MPSIMOTOYHOM M PELUPKYIISIMOHHON cxeM mpoBeTpuBaHus (puc.1,2).

Ilpamomounas cxema

e Ckopocts BeTpa Ha moBepxHocTH: VB = 1,8 — 0,01-Npap, M/c;
e Vrox noxserpernoro 6opta: = 15-0,2-Ngap, rpazn;
e Bpricora ycryna: h =10 wm;
e [lupuna 6epmsl 6e3omacuoctu: b = 1/3-h, m;
e VYrou otkoca ycryna: 70 rpazu;
e Jlnuna kapwepa no Hu3y: Lyuz = 100 + 20-Ngap, M;
o ['yOmna kapeepa: Hx = 50 + 5-Npap, M;
e Koopauuate! Touek F u G:
F (X =100 + 5-Nap, M; ¥ =25 + 2:Ngap, M);
G (X =100+ 5-Npap, M; Y =0, M)
R e
U / % N G %
f =3
= U=07250, = N =
a=42° / N >
i = =
gw = ":;. == -,
—— = o




CrpykTyp

HBIT
3JIEMEHT
KOMIICTCH
LA

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

Or1eHOUHBIE CpeaCTBa

Puc. 1. [IpsmoTouHas cxema NpoBETpUBaHUSA

PenupkviassiinoHHAas cxeMa:

Cxopoctb Betpa Ha oBepxHocTu: Vg = 1,8 + 0,01-Ngap, M/c;
VYron noxserpenHoro 6opra: a1 = 20 + 0,5-Npap, rpazm;
Beicora ycryma: h =15 wm;
[upuna 6epmel 6e3omacHoctu: b = 1/3-h, M;
[Hupuna padoueii miomaaxu: lp . = 40 + Npap, M;
VYron otkoca ycryna: 70 rpan;
Jnuna kapeepa o Hu3y: Luyz = 100 + 10-Ngar, M;
['my6una kapbepa: Hx = 150 + 5-Npap, M;
VYron norpanudnoro ciosi: a2 = 15 + 0,2:Npap, Tpaz;
Koopaunats! Touek F u G:
F (X =100 + 5-Nap, M; ¥ =25 + 2:Ngap, M);
G (X =100 + 8-Npapr, M; Y =50 + 5:-Npap, M)




CrpykTyp

HBIA
3JIEMEHT
KOMIICTCH
LA

[TnaaupyemMsble pe3yabTaTsl 00yUeHUS

Or1eHOUHBIE CpeaCTBa

Puc. 2. PenupkynsiiimonHas cxema NpoBETPUBaHUS




0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE]IN U KPUTEPHH
OLlCHUBAHMSA:

OtBeT cTyAeHTa Ha 3a4€Te 110 JUCHUIIIMHE «ADPOJIOTHS TOPHBIX IPEAIPUATAN» OLEHUBAETCS
OJHOM U3 CIEAYIOIIUMX OLEHOK: <«3a4TeHO» M «HE3aYTEHO», KOTOpBIE BBICTABISAIOTCS I10
CJIEIYIOILIUM KPUTEPHSIM.

O1eHKH «3a4TEHOY 3aCIY)KMBAET CTYJCHT, 0OHAPYKUBIINIA BCECTOPOHHEE, CUCTEMATHYECKOE
U Iiy0oKoe 3HaHue y4yeOHOro M HOPMATHUBHOIO MaTepuala, yYMEIOIIMH CBOOOAHO BBINOJIHATh
3aJ]aHusl, TPEAYCMOTPEHHBIE MTPOIPAMMOM, YCBOUBIIMN OCHOBHYIO M 3HAKOMBIN C JIOMTOJTHUTEIbHON
JUTEPATypOl, PeKOMEHI0BaHHOM Kadenpoil. Takxke OleHKa «3a4T€HO» BBICTABIIAETCS CTYIEHTaM,
OOHApY)KMBIIMM  TIOJIHOE  3HAHHME  y4eOHOro  Marepuana,  YCHEIIHO  BBIIOJHSIOMIUM
IIPElyCMOTPEHHBIE B IIPOTrPAMME 3a/laHUsl, YCBOUBIIUM OCHOBHYIO JIUTEPATypy, PEKOMEHI0BAHHYIO
Kadeapoii, TEMOHCTPUPYIOIINE CUCTEMATUYECKUN XapaKTep 3HAHUH MO JTUCIMIIMHE U CIIOCOOHBIE
K UX CaMOCTOSATEJIbHOMY IIOIOJHEHHI0O U OOHOBJIEHHIO B XOZ€ JajbHeimeil yueOHoll paboThl U
npoecCUOHANBHON J1esATeNbHOCTH. KpoMe TOro, OIEHKOM «3a4TeHO» OLEHUBAIOTCS OTBETHI
CTYZICHTOB, MOKa3aBIIMX 3HAHWE OCHOBHOIO y4eOHOro marepuaia B o0Obeme, HEOOXOIUMOM IS
JanpHelmeil yueObl M B MpeAcTosme padore mo nmpodeccuu, CIpaBisIOMIUXCS C BBITOJIHEHHEM
3aJJaHul, IPEAYCMOTPEHHBIX MPOrPaMMON, HO JOIYCTHBIIHMM IIOIPEUIHOCTH B OTBETE HA 3a4eTe U
IIPU BBINOJIHEHUH KOHTPOJIBHBIX 3aJaHHUM, HE HOCAIIME INPUHLUIIHAAIBHOIO XapakTepa, KOornaa
YCTAQHOBJICHO, YTO CTYJAEHT 00J1alaeT HEOOXOJUMBIMHU 3HAHUAMU JJISl TIOCIEIYIOUIET0 YCTPaHEeHUs
YKa3aHHBIX [TOIPEIIHOCTEN 110l PYKOBOJCTBOM IIPEMOAaBATEIIS.

OneHka «HE3aYTEHO» BBICTABIIAETCS CTyAEHTaM, OOHApYXHUBIIUM MpoOesibl B 3HAHUAX
OCHOBHOTO Y4YEOHOTO MaTepualia, IOMYyCKAOIUM MPUHIUNHAIbHBIE OIIMOKH B BBIIIOJHEHUHU
IIPEyCMOTPEHHBIX IPOrpaMMOl 3anaHui. Takoill OLEHKM 3aciayXKUBAlOT OTBETHI CTYACHTOB,
HOCSIIIME HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIM, IIOBEPXHOCTHBIA XAapaKTEpP, KOIAA CTYAECHT HE
IIOHMMAET CYIIECTBA M3J1araéMblX MM BOIPOCOB, YTO CBUIETEIBCTBYET O TOM, YTO CTYACHT HE
MOJKET Jalibllie IPOAODKATh 00YyUeHHE MM MPUCTYNaTh K Mpo(ecCHoHaNbHON AedaTeabHOCTH 0e3
JIOTIOJIHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH NUCLIUILIMHE.

8. YueOHO-MeTOaAMYEcKOe W HWHGPOPMAIMOHHOE  oO0eclmevYeHue
JUICITUTLINHBI (MOYJIsA)
a) OcHoBHasi IMTEpPaTYpA:

1. Kanenuna H.O. Aosponiorusi TOpHBIX MPEANPUITHA [DIEKTPOHHBIM pecypc|: ydeOHoe
nocobue / H.O. Kanenuna, B.J[. Kocape, A.C. Kobbuikun [u ap.] ; mon pemakuueir H.O.
Kanemunoi. — MockBa : MHUCHUC, 2017. — 158 «c¢.— Pexum  gocryma:
https://e.lanbook.com/book/108101
- 3ari. ¢ sKpaHa.

2. Kanemuna H.O. [IIpoexkTrpoBaHME BEHTUJSIUU TPU CTPOUTEITHCTBE TMOIA3EMHBIX
COoOpyKeHHi [DnekTpoHHBIH pecypc]: yueoHoe mocodue / H.O. Kanenuna, C.C. Kobsuikusn, O.C.
Kanenun, A.C. KoOsuikun. — Mocksa : I'opnas kuwura, 2016. — 80 c¢. — Pexum poctyma:
https://e.lanbook.com/book/74371 - 3aru. ¢ sxpaHa.

0) JonosHuTeabHas JUTEpaTYpa:
1. Ilep6akoB HO.C. Pacuer maxTHOW BEHTWJIATOPHON YCTaHOBKM [DIEKTPOHHBIH pecypc]:
yuebnoe nmocooue / FO.C. llep6axos, H.B. Epodeesa: Ky3['TY.-Kemeposo, 2017.-206 ¢. — Pexum
nocryma: https://e.lanbook.com/reader/book/115187/#3 - 3arux. ¢ sxpaHa.

B) Meroanyeckue yKazaHus:
1. Homoxupos /JI.B., Pomanbsko E.A. MeTonudeckue ykazaHusi K IPAaKTUYECKUM 3aHATHUSAM 10
JUCLIUIUINHE «A3POJIOrUs TOPHBIX NpeanpusaTHii». - Marauroropek: MI'TY, 2010. 41 c.


https://e.lanbook.com/book/108101
https://e.lanbook.com/book/74371
https://e.lanbook.com/reader/book/115187/#3

2. JlomoxkupoB JI.B. Meroandeckue ykazaHuWsi ¥ KOHTPOJBHBIC 3aJlaHUS IO TUCIUTIIIMHE
«A3posorusi KapbepoB» ISl cTyieHToB crienuanbHocTu 130403 . — Marauroropck: MI'TY, 2007.
12 c.

3. CkonunueBa O.B.Meroauueckue ykasaHHWs JUIsl NIPOBEIEHUS MPAKTUYECKUX 3aHITUH M
CaMOCTOSTEIIbHOW pa0OThl CTYIEHTOB 1O JUCHUIUIMHE "ASPOJOTHsS TOPHBIX MPEANPUATHNH".—
MITYV, 2008.

r) [Iporpammuoe o6ecnneuenue u UHTepHeT-pecypcebl:
[TporpamHoe obecrieueHue:

Hamvenopanue 110 No noroBopa Cpok neicTBUs JIUIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Ne 135 ot 17.09.2007 0eccpodHo
Kaspersky Endpoind Security | Z1-300-18 ot 21.03.2018 28.01.2020
1151 Ou3Heca-CTaHIapTHBINA J-1347-17 o1 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 oT 11.12.2015 11.12.2016
7 Zip CBOOOJTHO pacnpocTpaHsemMoe | 0eccpoyHO

HuTepHeT-pecypcesi:

HanmonanpHas nHpOpMallMOHHO-aHANUTHYECKas cucTeMa — Poccuiickuii MHIEKC HAyYHOIO
mutupoBanusi (PUHLL) [Dnekrponnsiii pecype]. — URL: https://elibrary.ru/defaultx.asp — 3arm. ¢
JKpaHa.

[Touckonas cuctema Axagemusi Google (Google Scholar) [Onextponnsiii pecypc]. — URL:
https://scholar.google.ru/ — 3ari. ¢ sxpaHa.

[TouckoBas cucrema AkazneMuk [DNEKTPOHHBIN pecypc]. — URL:
https://dic.academic.ru/dic.nsf/bse/66380/Asponorus — 3ari. ¢ sSkpaHa.

9. MaTepuajibHO-TeXHHYECKOE o0ecneuyeHne TUCIHMINHBI (MOLYJI51)

MaTCpI/IaJ'[BHO-TGXHI/ILIGCKOS obecreyeHne JUCHUIIJIIMHBI BKIIIOYACT!

Tun u Ha3BaHUE ayAUTOPUH OcHaueHue ayguTopun

VY4eOHble ayAUTOpUH IS MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IEpeaadYd U
NPOBE/ICHUS 3aHATUHN JIGKLIMOHHOTO | TMpeACTaBIeHUs MHPOPMAIIH, SIIUKH C TIECKOM, MAaKEThI
THIIA

VY4eOHble ayAUTOPUH IS Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, IKPaH
IIPOBEICHUS IIPAKTUYECKUX 3aHATHH,
TPYIIIOBBIX U MHIUBUAYaIbHBIX
KOHCYJIBTAIIUH, TEKYILIETO KOHTPOJISA
Y IPOMEKYTOYHOM aTTECTALUU

[Momemenus s camocrostensHol | [lepconanbhbie KommbroTepsl ¢ maketom MS Office,

paboThl 00yUaromuxcst BBIX0JIOM B VIHTE€pHET U C TOCTYIIOM B 3JIEKTPOHHYIO
“H(POPMaITMOHHO-00Pa30BaTENHHYIO CPETY YHUBEPCUTETA
[Tomemnienue s XpaHeHUs U Cremnaxu, ceiidbl 17151 XpaHeHHs] y4eOHOTro 000py0BaHUS

npopHIAKTHIECKOTO 00CTykMBaHusl | IHCTpYMEHTHI [UIsl peMOHTA JIAOOpaTOPHOTO 000PYA0BAHUS
yueOHOro 000pYAOBAHHUS



https://elibrary.ru/defaultx.asp
https://scholar.google.ru/
https://dic.academic.ru/dic.nsf/bse/66380/Аэрология

