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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YTPaBICHUS HEIBUKUMOCTBIO U HH)KCHEPHBIX CUCTEM

[Ipotokom ot 20 . Ne

3aB. kadeapoii IO.A._MopeBa

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roly Ha 3aceaHuu Kapeapsl YIPaBICHUS HEABUKUMOCTBIO U HH)KEHEPHBIX CUCTEM

[Iporokom or 20 . Ne

3aB. kadeapoii IO.AK/IopeBa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuu Kapeapsl Y IPaBICHUS HEABUKHUMOCTBIO U HH)KEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl YTPaBICHUS HEABHMKMMOCTBIO U HH)KCHEPHBIX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii HO.A. Mopea




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBOEHUS TUCHUIUIMHBI «BeHTHIALU» ABIAIOTCS: (POPMHUPOBAHUE y CTYJECHTOB
3HaHUM B 00JaCTH pacyeTa, MPOCKTUPOBAHUS, HAJIAJKU U HKCILTyaTallMl CUCTEM BEHTHWJIALINH B
YKUJIBIX TPAXKIAHCKUX U MPOMBIIICHHBIX 3/1aHUAX.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucnumuHa BeHTUnsSIuss BXOIUT B YacTh YYeOHOro IutaHa (QOPMUPYEMYIO
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHH 00pa30BaTeIbHOM MPOrPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

TennomaccooOMeHHBIE TTPOLIECCHI B TEIIIOBOM 000pynoBanuu cuctem TI'B

MexaHuKa KUAKOCTH U ra3a ¢ OCHOBAMU T'UJIPABIUKH

Teopernueckue  OCHOBBI  TEIUIOTEXHUKH  (TEXHMYECKass  TEpMOJAMHAMHUKA U
TEIJIOMaccoOOMEH)

Marematuka

HNudopmannoHHbIe TEXHOJIOTUU

HauepraTenbHas reomeTpusi 1 KOMIbIOTEpHAs Tpaduka

3Hanus (YMEHUS, BIaJICHUs), TOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILITIH/TIPAKTHK:

ABTOMAaTH3AIUS CUCTEM TEIUIOra30CHA0KEHUSI M BEHTUIISILIUH

OcCHOBBI TEOPUH HAZICKHOCTU CUCTEM TEIIOTa30CHAOKEHUSI ¥ BEHTUIISIIIUN

[IpoekTupoBanue CUCTEM IPOMBEHTHIISIIMY U OYUCTKA BEHTUJISIIUOHHBIX BBIOPOCOB

PerynupoBanue pexxuMoB pabOThI CUCTEM TEIIOTa30CHAOKEHNS 1 BEHTUIISILINU

CoBpeMeHHbIE CUCTEMbI KITMMATU3AINH 31aHHIA

TexHonoruu KIMMaTU3ANUY 3TAHUHA

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbpTate ocBO€HUS AUCUMILIUHBI (MOAYs) «BeHTmsauusy o0yJyarouiuiics: JomxKeH
001aaTh CIeAYIOIUMHU KOMIETEHIMSMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

[1K-7 CnocoOeH MNOArOTOBUTH MPOEKTHYIO U pabouyio JOKYMEHTALHUIO IO OTAEIbHBIM
AJIEMEHTAaM W y3JlaM CHCTEM BHYTPEHHErO TEIJIOCHA0KEHMsI, OTOIUICHUS, BEHTUJISALNH,
KOHIAWLIIMOHUPOBAaHUS BO3AYyXa, BO3AYLUIHOIO OTOIUIEHHUS, IPOTUBOJABIMHOM BEHTUIISALMH,
BBINOJIHATH MPOEKTUPOBAHUSI CUCTEM

IK-7.1 BbInonHsAeT moAroTOBUTENBbHBIN 3Tall MPOEKTUPOBAHHUS, BKIIIOYAIOIINN cOOp
Y IOATOTOBKY MCXOJIHBIX JIAaHHBIX

I1K-7.2 Beinonzser paboThl 10 MPOEKTHPOBAHUIO JIEMEHTOB M CUCTEM OTOILICHHUS,
BEHTWISIIIMM, KOHJAULIMOHUPOBAHUS BO3/1yXa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 134,4 akan. 4acos:

— aynutopHas — 128 akaj. 4acos;

— BHeaynuTopHas — 6,4 akaJl. 4acoB;

— caMocTosTenbHas padora — 81,9 akan. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 3a4eT, KypCOBOU MPOEKT, IK3aMEH

Paznein/ rema
JIHACLUATIIINHEL

Cemectp

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

Jlek.

11a0.
3aH.

MIPaKT.
3aH.

CamocTosTenbHast
paboTta cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma TeKyILero
KOHTPOJIS
yCIIEBAEMOCTH U
MPOMEKYTOUHOMN
aTTeCTalluu

Kon
KOMIIETEHLINN

1. 1.
CaHUTapHO-TUTHEHUYIECKHE
TEXHOJIOTUYECKHE
BEHTHJISIINU.

Bgenenue.

u

OCHOBBI

1.1 Tlonarne BEHTHIIAINH.
IIpunnun IeHCTBUS "
OCHOBHEIE 3a1a9u
BEHTHUISALIMH. Bunel
BEHTHIISALIMH. Tlonsrtue
BO3yX000MeHa u
BO3/YIIHOTO Oaanca
ITOMEIICHUS.

12

MK-7.1

1.2
IIOMEILICHUH.
OnTuMabHEIC u
JTOTTYCTHMEIE
TEMIIEPATypHO-BIAKHOCTHBIE
YCIIOBUSI. Hopmuposanne
MOJBWXHOCTU  BO3IyXa B
TIOMEIIEHHH. BosneiictBue
MOTOKa JIy4HCTOrO TeIUla Ha
pabouux. OCHOBHBIC BH/IBI
BpEAHBIX BEIIECTB,
BBIJICIISIOLIAXCS B
IMOMEIICHUH, u X
BO3JICIICTBHE Ha OpPTaHH3M
YeJIoBeKa. [IpenensHO
JIOTYCTHMAsl  KOHIIEHTPAIUs
BPEIHOTO BEIIECTBA

Mukpokiumar

1 | 411 2

10,2

CaMoCTOSITENbHOE
H3y4eHue
yueOHOM
JUTEpaTyphl
IlogroroBka Kk
ayIUTOPHBIM
3aHATHAM

VYerHbll onpoc.
ITposepka
MIPAKTUYECKUX
3ananuii. AITP-1




13 XapakTepucTuka
Hapy» HOTo KJIMMaTa.
Knumaronoruueckoe CamocrosTensHOe
obecrieyeHne  BEHTHJISLIUM. U3y4yeHHe .
N YcrHBIi onpoc.
XapaKkTepucTHKa HapyXKHBIX yueOHOM
. ITposepka
KJIMMAaTHYECKIX YCIIOBHH. 211 | 2,5 JUTEPATYPbI
Pacuernsle nepuojisl. Bei6o ITogroroBka k TpaKTHHYCCKIX
p ’ p 3aganuid. AITP-2
pacueTHBIX HapyXHBIX ayJUTOPHBIM
yCIOBUI c pacueToM 3aHATHAM
3aJaHHOTO0  KO3(QUILEHTa
00ecneYeHHOCTH.
CamocrosTenpHOe
1.4 Knaccudukauus cucreM
U3y4deHHe .
BEHTHJISLIHU. . YcrHBIi omnpoc.
yueOHOM
OO011c00MEHHBIE U MECTHBIE IIpoBepka
2,5 JIUTEPATYPbL
CUCTEMBI BEHTHJISLIHU. MIPAKTUYECKUX
N IlonroroBka .
AsapuitHas cuctema 3a1aHui
ayJUTOPHBIM
BEHTHISILIUU
3aHATHAM
Wroro no pasneny 411 | 411 | 27,2
2. 2. CeoiictBa BO3ayXa H
MIPOIIECCHI HM3MEHEHUs ero
TEIJIOBJIA)KHOCTHOT'O COCTOSTHHSI
CamocrosTenpHOe
. U3y4deHHe .
2.1 CepoiictBa  BIaXHOTO Y N YerHbIl onpoc.
BO31IyXa yae6Hoit IIpoBepka
yxa. 4 4/41 6 JIUTEPATYPbI POBCP
I-d namarpamma  BIaXXHOTO MPAaKTUIECKUX
[loaroroska k o
BO3/yXa saganuii. ATTP-3
ayJUTOPHBIM
3aHATHIM
CamocrosTenpHOe
U3y4YeHHE
6 »
yueOHOM
2.2 Pacuersl  mpoleccoB JUTEpaTyphl N
Jport patyp YerHBIl onpoc.
TEIUIOBIIAKHOCTHOM Beinonnenue
[IpoBepka
00paboTku BO3/yXa c 4/3,81 | 4,5 paszena
nomomipio |-d guarpammer u KypCOBOTO MPAKTHACCKHX
s3amangui. AITP-4,5
AQHAJTUTUYECKUM CIIOCOOOM NPOEKTA.
[ToaroroBka k
ayIMTOPHBLIM
3aHATHAM
Hroro no pazaeny 4 8/7,81 10,5
3. 3. [TlocrymieHune BpeIHBIX
BBIICJICHUH B BO3JIyX NOMEUICHHS
CamocTosiTenbHOe
3.1 XapakTepucTuka
o U3y4eHHe .
3arps3HUTENCH BO3/YyXa. aeGHOM YeTHbIit onpoc.
Bpennble razel W mapsl. M [IpoBepka
. N 0,5 JIUTEPATYPbI
CpoiicTBa, BO3/EiHCTBHE Ha MPAKTUYECKUX
YeloBeKa M OKPY)Karoll Tonrotosia k 3aaHuN
PYAIOLIYIO ayJUTOPHBIM
cpeny. Aspo3zonu. CBoiicTsa.
3aHATHAM
CamocrosTenpHOe
6 HU3y4yeHue
yueOHOM
JIUTEPATYPbI .
3.2 OcHoBHbIE BUJIBI paryp VYceTHbIl onpoc.
. Brinonnenue
BpPEIHBIX  BBIIEIEHHH B [IpoBepka
3 paszena
rpaXx 1IaHCKHUX n MMPaKTUICCKUX
KypCOBOTO .
MIPOM3BOJICTBEHHBIX 3[JaHUSIX 3ajaHu’
MIPOEKTA.
[Moaroroska k
ayJUTOPHBIM

3aHATHAM




CaMOCTOSTENbHOE

U3y4eHHe
yueOHOi
3.3 TernoBoii OanaHc g}if_{?;;gg;le YcrHBIi omnpoc.
nomenieHust [lpuxomgaeie u [Iposepka
pacxoHbIe CTaThH 2 411 pasziena MPaKTHIECKUX
TEemI0BOro GanaHca Kggggi;);o 3aganuii AIIP-6
[Toaroroska k
ayAUTOPHBIM
3aHITHSIM
Hrtoro no pazgeny 2/1n | 4/11 | 3,5
4, 4, Croco0br pacuerta
BO31yX000MeHa  00IIe00MEHHOM
BEeHTHISIIMY B TOMENCHUH
4.1 Onpenenenue
BO31yX000MeHa o
HOPMAaTHUBHOU BeJTMYMHE
KpPaTHOCTH ¥  OaJaHCOBBIM
MeTonoM. TpeOoBaHus K
0anaHCHPOBAHHIO PACXOJIOB
MOZaBaeMOr0 H yJasieMoro Camocrosmenyroe
BO3Jyxa B OJOKax 34aHMUS. myquHHf VYerHbiit onpoc.
OcHoBHEIE TIPUHITAITBI 4 5 nnquei)aI;())rI;m [IpoBepka
pacuera BO3QyX0OOMEHa B ToaroTonka K e
BEHTHJIMPYEMOM Ay THTOpHbIM 3ananuii. AITP-10
MOMEIIICHHH. SAHSTISM
Hecrammonapusrit u
CTaI[HOHAPHBIN PEKUMBI
BEHTWISIIIAN TIOMELICHHSL.
TpeOyembie BO31yX00OMEHBI.
PacuerHblii  BO3AyX000MEH
00111600MEHHOM BEHTHJISIIHU.
4.2 TlapameTpsl BO3IYIIHON
cpenbl B XapaKTePHbIX
TOYKaxX  BEHTHISALHOHHOTO
npoiiecca. Onpenenenue
11apamerTpon HapyxHoro, CamocrosTenbHOe
[IPUTOYHOIO, BHYTPEHHETO U —
YXOIAIIET0 W3 TOMELICHHs yae6HOM
BO3/yXa. Onpenenenne THTepaTypEI 5
napaMeTpoB TPUTOTHOTO BhIHOMHOHIE YcTHBI ompoc.
BO3MyXa MpH  3aJaHHON | apm | 25 pasena ITpoBepka
BEJINYMHE pacueTHOro KYPCOBOTO NPaKTHIECKHX
BO3/lyX00OMEHa B XOJIOJIHBII IpoeKTa 3ananuii. AITP-9
nmepuox  roma  (oOpaTHas HOMOTOBK'aK
3a/a4a). Tpebyemprii AVITHTODHEIM
BO3yX000MEH 10 crocoly };iHHTEI M

MMO30HHBLIX OajlaHcoB. BeiBox
u aHam3 (hopmyIbl
k03¢ duIeHTa
3¢ dexTUBHOCTH
00111€00OMEHHOM BEHTHIIAINH.




4.3 BamaHCOBBIE CIIOCOOBI
ornpeeNieHHs TpebyemMoro
BO31yX000MeHa B
IMOMEIICHUH. Pemenne

cUCcTeM ypaBHeHuI OanaHca

BPEIHOCTE H BO3AYIIHOTO CamocTosiTensHOe
OamaHca B TIOMEIIEHHH B U3y4deHHe
obmem Buzpe. IIpocreiimme yueOHOM
ClIyyau oIpenesieHust o0Iero 2 2 421 | 2,5 JUTEPaTyphl VYcTHBIN onpoc
BO3/lyX000MeHa. IMoaroroBka
AHaTUTHYECKUT u ayJUTOPHBIM
rpadoaHaTUTHIECKUH 3aHATUAM
METObI pacuera
BO3/1yX000MeHa.
[MpuMeHeHUe pPeIUPKYISIHA
M TIepeTeKkaHWs  BO3IyXa
MEX1y TOMELICHUSIMU.
HUroro no pazaeny 5 | 411 | 12/41 | 10
Hroro 3a cemectp 14 |14/31128/13,81| 51,2 3a4ET
5. 5.]IBwxkeHue  BO3ayxa
BEHTHJIMPYEMOM MTOMENICHUH
CamocrosTensHoe
5.1 1Bo3ngymHble HOTOKU
n3yJdeHne
BONH3H BCACBIBAIOIINX N
N y4eOHO
orBepctuii.  ToueuHsle U .
9 2/11 JIUTEPaTypPbI YcTHBIN orpoc
JMHEHHbBIC CTOK. [ons
o [loaroroska k
CKOpOCTEHl y KpYIJIbIX U
o AyAUTOPHBIM
IIENEBUIHBIX OTBEPCTHI
3aHATHSIM
5.2  TlpurouHsle  CTpyH.
Knaccugpukanms. CBob6oaHbIC
u CTECHEHHBIC CTpyH;
CamocrosTensHOe
M30TEPMHIECKHE u
n3yJdeHne
HEN30TePMHUYECKHUE. .
CylIecTByOIIUE TEOPUU IS yacbHoi
M Y P JUTEPATYPHI .
pacuera CBOOOTHBIX YcTHBI ompoc.
HU30TEPMUYECKUX CTpyH Brmoanenue [Iposepka
P . PyH. 4 2/11 3,5 paszena POBep
B3anmopeiicTBre MPAKTHIECKUX
KypCOBOTO o
BO3YUIHBIX MOTOKOB JIPYT C mpoexTa 3ananuii. AITP-13
oM. JIBWkeHHE BO3IyXa )
Apyr A AyX ITogroroBka k
B BEHTUJINPYEMOM
AyAUTOPHBIM
MOMENIEHHH B 3aBHCHMOCTH
3aHATHAM
oT PpacroioKeHus
NPUTOYHBIX M BBITSDKHBIX
OTBEpPCTHIL.
CamocTosiTenbHOe
n3yveHune
yeOHOMI
5.3 KoHBeKTHBHBIC CTpYH. Y N
JUTEPATYPHI VYcTHBIA ompoc
OcobeHHOCTH pacueTa
[Noaroroska k
ayUTOPHBIM
3aHATHAM
CamocTosiTensHOe
U3ydeHHe
y4eOHO
JUTEPATYPHI
54 Koncrpykuuu Brinonnenue
BO3IyXOpachpeaenuTeneii u 2 2 2,5 pasnena YcTHBI ompoc.
YCTPOKMCTB BO3AYXOYAAJICHUSI. KypCOBOTO
MIPOEKTA.
[Toaroroska k
ayUTOPHBIM

3aHATHAM




5.5 Ion6op CamocrosTensHoe
BO3/1yXOpacIpeaeauTeseH. U3y4yeHHe
Hopmuposanue eOHo .

o P o I; y‘le a VYcTHBIN onpoc.

TeMIIepaTyphl u JUTEPATyPHI

patyp patyp [Iposepka
MOABMKHOCTH  BO3JyXa B BeinonHeHne

. MPaKTHIECKUX
paboueii 30He MOMEIICHUS, B 2/1,8U paszena .

N . 3agaHul

aKTHBHOM 30HE MPUTOYHOMN KypCOBOTO
CT, n 0o0paTHOM IIOTOKe IIPOEKTA.

pyH P P ATIP-14,15
BO3/1yXa B 3aBHCUMOCTH OT IMoaroToBka K
crocoba TONaYdl TPHUTOYHOU ayAUTOPHBIM
CTpYH.. 3aHITHSIM
Hroro no pasaeny 8/3,81
6. 6. PexoMeHIyeMble CXEMBI
MOJAa4YM WM YAalCHHs BO3AyXa IS
MTOMETICHHUH pa3IUIHOTO
Ha3HAYCHHS
6.1 OcHoBHbBIC TpeOOBaHHS K
OpTaHM3aIHU CamocrosTensHOE
MOJauu-y/IaIeHUs] BO3AyXa B U3y4deHHe
MTOMEIIICHHH. yueOHOM
OpraHu3zanus JIUTEPATYpPhI .

P Patyp VYcTHBIH ompoc.
BO3IyX000MeHa B Brimonaenne MpoBenKa
MOMEIICHHUSX C BBIICICHUEM 2/11 paszena POBEP
SBHOH  TEIUIOTHI,  ITOJHOM KYpCOBOTO MPAKTHHECCIAX

’ yP 3aganui. AITP-15
TEMJIOTHl W BJATH, TIBUIH, NPOEKTA.
JIETKUX M TSDKENBIX Ta30B H IMoaroToBka k
MapoB M TMpU  PazIMYHOM ayJUTOPHBIM
COYETaHUH yKa3aHHbBIX 3aHATHSIM
BPE/HBIX BBIJICICHUIA.
6.2 PexoMeHayeMble CXEMbI
MoJauu U yJaJieHus BO3JayXa CamocrosrensHoe
Y, y U3y4eHHE
B OKWIBIX H TPaXTAHCKUX N
yueOHOM
MOMEHICHHUAX.  BeHTHISIIHUsS
o JIUTEPATyPhI .
3aHUH Pa3IHYHOTO YcTHI ompoc.
7 Brinmonnenue
Ha3HA4YCHMUSL. Kunsie [Iposepka
2/0,61 paszena
MHOTO9Ta)KHbIE 3MaHUsL. VDCOBOLO MPAaKTHIECKUX
T"ocTuHUIIEL. OO1EKUTHUS. Zp oeKTa 3aganuii. AITP-16
CnanbHble KopIryca. p )
[ToaroroBka k
Oco0OeHHOCTH  OpraHU3aIuN
ayIUTOPHBIM
BCHTWJISINUKW MHOTO3Ta>XXHBIX
. 3aHATHAM
3aHUH.
CamocTosiTenbHOe
6.3 PexoMeHIyeMble CXEMBI n3yveHue
[oJia4 U yAaJICHHs BO3JyXa y4eOHO
B aJIMHHUCTPATHBHBIX, JUTEPATYPHI YcTHBI ompoc.
[IPOCKTHBIX, Brinonnenne [Iposepka
Hay4YHO-UCCIIE0BATEIBCKUE 421 pasznena MIPAKTHYECKUX
3JaHUSIX, KYpCOBOTO 3aaHui.
Ne4eOHO-TIPOPHUIAKTHYECKUX NPOEKTA. ATIIP-17,18
30AHUSIX,  3PSJUIOHBIX U IMoaroToBka k
yqe6Hbe 3JaHUAX AYyAUTOPHBIM
3aHATHSIM
Hroro no paspeny 8/3,611
7. 7. Koncrpykrusaoe
BBITIOJTHEHUE BEHTUISILIHOHHBIX

CUCTEM




7.1 CxeMbl BEHTUJISLMOHHBIX

CaMocTosATeIbHOE

cucTeM, HMX  OTHENIbHbIC 1;53216&:[0“;
saementhl.  Betbop  mect JTUTEPaTypPHI VYceTHbIi ompoc.
pAacIoyIoKEHUsI IPUTOUHBIX U BhIIONHeHIC Tposepia
BBHITSKHBIX BEHTHIALHOHHBIX 4 pazena P
ycraHOBOK. Panuyc neiictus RO -
BeHT. cucteM. OmpeneneHue npoeKTa ATIP-19 2'0
yHciIa BEHTHJIALIMOHHBIX TMoaroTosKa K '
YCTaHOBOK, 00CITYKHBAIOIIUX Ay TUTOPHBIM
Sanme 3aHATHAM
7.2 KoHcTpyKkTHBHOE
BBINOJTHEHNE OTJIENIBHBIX
YCTPOUCTB M 3JEMEHTOB
MPUTOYHOH ¥ BBITSDKHON
BEHTHJISLIHU. CamocrosTenpHOe
Bentunsanuonnoe
obopynoBaHue: HS}Z%?(E?
BEHTWISILIMOHHBIE ~ arperarhl, npi;qepaTypm Verupiii onpoc.
Kazopu¢epel, Brimonnenue [IpoBepka
UBLICYIOBUTCIH,  QUILTPEL, 221 paszena MPAKTUYECKUX
TCAOYTHITH3ATOPEL, KypCOBOTO 3aJaHU.
perynupyroime KJIanaHhl, HpocKra. AIIP-21,22
peLIeTKH, BO31yX03a00pHbIE ToaroToBKa K
YCTpOWCTBA. Cxembl ay UTOPHBIM
MNPUTOYHBIX W BBITSDKHBIX SAHSTHSM
BEHTHJISLIMOHHBIX Kamep.
TpebGoBaHUs K IOMELIEHUAM
JUId Pa3MEIIEHUs] OCHOBHOI'O
BEHTUWISALILOHHOTO
obopymoBaHus
7.3 Bo3zayxoBopl,
KOJIIEKTOPBI, KaHaJIbI
BEeHTWIALIMOHHBIX  CHCTEM. CaMOCTOSTEIbHOE
Marepuansl U1 KOHCTPYKIHH.
CxeMsl 00BbeTUHEHUS P;Iyel%?;;
gﬁ?;;iiix’ Kai-la.]'IOBTamfI JIUTEPATYPBI VYeTHblii onpoc.

Brinmonnenue [IpoBepka
BO3yXOBOZOB B cOOpHBIE 201

paszena MPAKTUYECKUX

NPUTOYHBIE W BBITSDKHBIC KYPCOBOTO B
KOJIIEKTOPBI. Mecra npocKTa. ATIP-23,24
TPAacCCUPOBKH  BO3AYyXOBOJIOB ToaroToBKa K
U KaHAJOB B MHOTO3TaXKHBIX
3naHusX. TpeGyemas cTeneHb AYHTOPHBIM
OTHECTOWKOCTH SAVITHAM
BO3J[yXOBOJOB u
KOJIJIEKTOPOB
Hroro no pazneny 8/411
8. 8.As’poauHaMHUUECKHIA pacyer
CHCTEM PA3IUYHOI0 Ha3HAYCHUSI
8.1 [laBmenume Bo3oyxa B CamocrosTenpHOe
cHcTeMax BEHTWISALHH. n3ydeHune
Ilomnoe,  cratuueckoe H yueOHOM
JIMHAMHYECKOE JIaBJICHUE. JIUTEPATyphI VYceTHbIl onpoc.
Pacnpenenenne naBneHus B Brinonnenne [IpoBepka
CHUCTEMAX C MEXaHUYECKUM 2/11 pasznena MIPAKTHYECKUX
no0yXIeHHEM u KypCOBOTO 3aJaHuH.
€CTECTBEHHBIM  JBHKCHUEM MPOEKTA. AIIP-25,26
Bo3ayxa. JlaBieHue Bo3myxa [onroroska
B TPOMHMKAX TIPU ACJICHUU U ayJUTOPHBIM
CIIMSTHUM MOTOKA. 3aHATHAM




8.2 AdpOTMHAMHYECKUI
pacder CHCTeM BCHTHJISILIUH.
[otepn JTaBJICHUS pu
MEepeMeIeHH:  BO3AyXa B
Pa3BeTBICHHBIX

BEHTUJISIIMOHHBIX CeTsX.

Vyer moacoca wid TMOTEph CamocTosiTensHOe
BO3IyXa IO JUINHE CHCTEMBI. n3yvdeHune
Bnusiaue WU3MCHEHUS y4eOHOi
IUIOTHOCTH 3albUICHHOCTH W JUTEPATyPHI VYcrHsIi ompoc.
JIPYTHX XapaKTEePUCTUK BeinonHeHne ITpoBepka
BO3TyXa. Omnpenenenne 6/21 paznena MPAKTHIECKUX
BEIMYUHBI  JNABICHUS IS KYpCOBOTO 3aaHu.
no0opa BEHTWIIATOpA W IS MIPOEKTA. AIlP-27,28,29,30
a3pPOIMHAMHIYECKON  YBSI3KU IMoaroToBka k
OTBETBJIEHHH CeTH. AYAUTOPHBIM
OcobeHHocTH pacuera 3aHATHAM
CHCTEMBI C MEXaHHYECKUM
noOyXJIeHHEeM u
€CTECTBEHHBIM  IBIDKEHHEM
Bo3ayxa. IIpsiMast u obpaTHas
3aja4a  adpOJMHAMHYECKOTO
pacuera.
HWroro no pazneny 8/31
9. 9. OG6paboTka HPUTOYHOTO
BO3IyXa. YTWIM3AlUS TEIUIOTHI
yIAJISIeMOr0 BO3yXa
CamocrosTenpHOe
9.1 Harpeanue u
U3yUCHHUE
OXJIAXKICHHE BO3JlyXa. N
yueOHOM
Knaccudukanms .
JIUTEPATyPhI VYerHsli onpoc.
kaynopugepos. KoHcTpykuuu
Brimonuenne [IpoBepka
KanopuepoB, BBITYCKaeMBIX
2 pasnena MIPAaKTUIECKUX
TMPOMBIIIJICHHOCTBIO. o
TerurorexHU4YeCKUe KYpeoBoro sanaru.
IPOEKTA. AIIP-31,32
XapaKTePUCTHKH
Iloaroroska k
kasopugepoB u
ayJMTOPHBLIM
KaJIOpU(EPHBIX YCTAHOBOK.
3aHATHAM
9.2 Pacuer xanopugepHbIX
ycranoBok.  Koaddumuenr CamocrosTenbHOe
TerIonepeaayn u n3yveHune
a’pOIMHAMHUUYECKOE y4eOHO
CONPOTHUBIICHUE JUTEPATYPHI YcTHBI ompoc.
KaJIopU(epHOil  yCTaHOBKH. Brinonnenue ITposepka
Meponpustus, 2 pasnena MPAKTHIECKUX
IpeoTBpaIlatoNe KypCOBOTO 3a7aHuH.
3aMep3aHue BOJIBI B MPOEKTA. ATIP-33,34,35
Kajopudepax. OCHOBHBIE IMonroroska
CXEMBl YTUJIN3AIUHU TEIUIOTHI AyJAUTOPHBIM
yoaaseMoro W3 3JaHU 3aHITHAM
BO3JIyXa.
Hroro mo pazaeny 4

10. 10. Ouncrka Bo3Ayxa OT IBUIH

u ra3osB. cDI/IJ'H)TpI)I

TIBUICYJIOBUTCIN

u




10.1 Ouucrtka HPUTOYHOTO
Bo3nyxa. OuHCTKa OT MBUIA

CamocrosTenbHOe
MIPUTOYHOTO u
U3y4yeHHe
PELUPKYISIIUOHHOTO N
y4eOHOi
BO3/yXa. Knaccuduxanums .
JTUTEPaTypPHI VYceTHbIi ompoc.
(uIbTpPOB. MacnsiHsle,
o Brimonnenne ITposepka
SYEHKOBBIE, PYJIOHHEIE,
paszena MIPAKTUYECKUX
KapMaHHbIE U JIpyTUe BUIBI o
(GUIBTPOB. DIEKTPOPHUIBTPHI Kypeosoro Saaatiui.
poB. p pHl. MIPOEKTA. AIIP-36,37
Hasnauenwe,
[loaroroska k
TEXHOJIOTHYECKHe CXEMBI,
ayJUTOPHBIM
K1accupukanus, o0nacTb
3aHATHIM
IIPUMECHEHUs, HOPMAaTHUBHbBIC
TpeboBaHus
10.2 O6paboTka yganseMoro
U3 37aHus Bo3ayxa. Buabl
[IbUICYJIABINBAIOLIEIO
obopymoBaHUsL.
IIeineynaBnuBaTenu JULS CamocrosTenbHOe
OUYHUCTKH BBIOPOCOB H3y4yeHHe
(BEeHTHJIILIUOHHBIX u yueOHOM
TEXHOJIOTHUECKUX ). TUTEPaTypHI VYcTHBIH ompoc.
Knaccupukanus. Brinonnenue ITposepka
IIemeocanounsie KaMephl, paszena MIPAKTUIECKUX
IIUKJIOHBI, UHEPLUOHHbIE KypCOBOTO 3a7aHuH.
MBLICYJIOBUTEIIH. Cyxue, MIPOEKTA. ATTP-38,39
CMOUYEHHBIE, POTAllUOHHEIE, IMoaroToBka k
TKaHEBbIE, AJICKTPUYECKUE U ayJUTOPHBIM
Jpyrue BU/JIBI 3aHATHIM
MbUICYJIaBIUBATENCH.

I/IHZ[I/IBI/IZ[yaJ'ILHI)IC arperartbl
U1 OYMCTKH BO3ayxa OT
IbLIN

HWroro no pazneny

11. 11. bBopsba c mymoM u

BUOpanmen




11.1 Mlym, ero npupoja u
0COOEHHOCTH. Hcrounuku
BO3HUKHOBEHUSI U IIyTU
pacnpocTpaHeHus 3BYyKa,
C03/J]aBacMOro
BEHTUJISALIMOHHBIMU
YCTaHOBKaMU AKYCTHYECKHI
pacder BEHTUJISILIMOHHBIX
CHUCTEM. Hopmuposanue
mIyMOB. Mepormpusitus 1o
CHIKEHHIO YPOBHS
3BYKOBOTO JaBiieHus. Pacuer
u KOHCTPYUPOBaHHE
HIyMOTJIyHIuTeIeH.
Mepomnpusitust o
IpeOTBPAIleHU0 BUOpaluu
oT BEHTUJISILIMOHHBIX
YCTaHOBOK
IIpuemo-cnaTrounsie
TEeXHUYECKUE UCTIBITaHUS
BEHTWILIUOHHBIX  CHCTEM,
perynupoBaHue u
HAcHOPTU3ALUSL
BEeHTWIALIMOHHBIX YCTaHOBOK
TexXHUKO-3KOHOMHUYECKOE
000CHOBaHME IIPOEKTHBIX
pemreHunit

2,7

CamocTosATeIbHOE

U3yUYCHHE
yueOHOM
JIUTEPATYypPbI
Brinonnenue
paszena
KYpCOBOTO
MIPOEKTA.
IToaroroBka k
ayJUTOPHBIM
3aHATHAM

VYcTHBIN onpoc.
[Iposepka
MIPAKTUYECKUX
3aJaHu.
ATIP-40,41

Uroro no pasneny

2,7

Uroro 3a cemectp

36

36/14,41

30,7

9K3aMEH,KIT

Hroro no JUCIHUIIIINHE

50

14/31

64/28,2
)44

81,9

3a4eT, KypcoBOM
MIPOEKT, 3K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jiig  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B  KayecTBe
00pa30BaTeNbHbIX TEXHOJOIMI B IPENOAABAHUM JUCLUIUIMHBI «BEHTUISAIUA» HCIIONIBb3YIOTCS
TPaAULMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHUH.

1. dns popMupoBaHUS HOBBIX TEOPETHUECKUX M (PAKTHUECKUX 3HAHUN HCHOJIB3YIOTCS
JIEKIINH:

[ 0630pHBIC — IIJIS1 pACCMOTPEHHS OOIIUX BOMPOCOB M MOHATHH Kypca «BeHTHIAUY,
KOTOpBIE HEOOXOAUMBI JIsI CUCTEMATU3alMU U 3aKPEIICHUS] 3HaHUH;

] mH(pOpPMALIMOHHBIE — JJIS1 03HAKOMJICHHSI C OCHOBHBIMU MPUHIIMIIAMH ITPOSKTUPOBAHHS
U PAcueTOB KOTEJIbHBIX arperaTtoB, a TaKXKe Uil M3YYEHHs] MPOLECCOB, MPOUCXOIAIIUX B
AJIEMEHTaX KOTEIbHOW YCTAHOBKHU;

[ mpoOieMHbIe - JUIsl pa3BUTHSI MCCIEIOBATEIbCKUX HAaBBHIKOB M U3YyUEHHs CIIOCOOOB
pelIeHus 3a1a4.

2. Jlns npuobpereHUs HOBBIX (DAKTHUYECKUX 3HAHUH U MPAKTUYECKUX YMEHUI
MCIIOJIb3YIOTCS IPAKTUYECKUE 3aAHATHUSA:

[] mpakThyeckoe 3aHsATHE B (opMe MPaKTHUKymMa — OpraHu3anus y4eOHOW paboThl,
HaIpaBJIEHHAs Ha pelIeHNE KOMIUIEKCHOH yueOHO-I103HABaTEIbHOM 3a/1a4H;

[J pa3bop pe3ylbTaToB TEMaTHYECKUX KOHTPOJBHBIX pabOT, aHamu3 OIIMOOK,
COBMECTHBIH [TOMCK BApUAHTOB PALIMOHAIBHOTO pelIeHus y4eOHOM MpoOIeMbl.

3. lnsg mpuoOpeTeHusi HOBBIX TEOPETUUYECKUX U (PaKTUUECKUX 3HAHWUU, KOTHUTUBHBIX U
MPAKTUYECKUX YMEHHI HCIIOJIB3YETCSI CAMOCTOSITENIbHAS paboTa:

[J caMOCTOSITeNTbHOE U3y4eHUE YUeOHOM TUTepaTyphl, KOHCIIEKTOB JIEKIINN;

[ HOArOTOBKA K ayIUTOPHBIM KOHTPOJIBHBIM padoTaM;

[} BBITMOJTHEHHE KyPCOBOU pabOTHI.

4. J11st mpoBeICHUS 3aHSATUN B UHTEPAKTUBHOM (hopme:

[ opueHTalMs CTYJCHTOB Ha 00pa30BaTelbHbIE HHTEPHET-PECYPCHI.

[] paboTa B KOMaH/E;

[ ceMuHap-IUCKyCCHsI — KOJJIEKTUBHOE OOCYX/IEHHE KaKoro-aIubo CIOpPHOro BOIpoca,
po0OJIeMbl, BBISIBIICHHE MHEHUH B TPYIINE

B xome mpoBeneHMs 3aHATHA TpEIyCMaTpPHBAETCS  HCIOIb30BAHHE CPE/CTB
BBIYHCIIUTETLHON TEXHUKHU IIPpU BBIITOJJHCHHUU WHAWBUAYAJIBHBIX SaﬂaHHﬁ, KOHTPOJIbHBIX pa60T,
KypPCOBOT'O IIPOEKTA.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CpeICTBA A5 NIPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Kamenes I1.H., Beatusinus : Yueobuoe mocooue / Kamenes I1.H., Tepruunuk E.N. -
Uzn. 2-e, ucnpaBn. u jgomonH. - M. @ WzmarensctBo ACB, 2011. - 281 c. - ISBN
978-5-93093-436-3 - Tekcr : anexkrponnsiii // DBC "Koncynsrant crymenrta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930934363.html (nara o6pamenus: 30.09.2020). -
Pexxum octyna : mo noanucke.

2. Teptuunuk E.W., Bentunsamus: Yuebnuk. - M.: U3a-so ACB, 2015. - 608 c. - ISBN
978-5-4323-0065-2 - Tekcr : anexkrponnsiii // DBC "Koncynsrant crymenrta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785432300652v1.html (nara oOpamieHwus:



29.09.2020). - Pexxum gocTyna : 1o mo/mucKe.

3. Tpybumsna, [I'.H. Bewntunmsauus: yue6Hoe mocodue/ [ .H. TpyOursina,
Marnuroropckuii roc. rexuudeckuii yu-t uMm. I'.11. HocoBa. — Maruuroropck: MI'TVY um. I'.H.
Hocoga, 2013. — 138 c.:ui.: - TekcT: HemocpeACTBEHHBII

4. TpyOunsina, I'. H. MecTHbIE IPUTOYHO-BBITSDKHBIE CUCTEMbI BEHTHWIIALUY © ydeOHOE
nocobue / I'. H. Tpyounsina ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 351eKTpOH. OIT. AKUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2509.pdf&show=dcatalogues/1/1130
291/2509.pdf&view=true (mata ooOpamenus: 11.09.2020). - MakpoobobekT. - Tekcr
3JIEKTPOHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

0) lonoJiHMTEILHASA JIATEpaTypa:

1. TIIporaceBuuy, A. M. DHeprocOepekeHHE B CHCTEMax TEIUIOTa30CHAOKEHUS,
BEHTWJISALIUH U KOHIUIIMOHUPOBAHUS BO3AyXa | yueOHoe mocobue / A. M. TIporaceBud. — MUHCK
: HoBoe 3nanme ; MockBa : UH®OPA-M, 2019. — 286 c. : wi1. — (Bsiciee oOpa3oBanue:
bakanmaBpuar). - ISBN 978-5-16-005515-2. - Tekcr : onekrponnsidi. - URL:
https://znanium.com/catalog/product/1013521 (nara oopamenus: 11.09.2020). — Pexxum nocryma:
IO TIOJIMTUCKE.

2. HoBocenosa, 0. H. TemnocnaOxenune u BeHTW U . ydeOHoe mocobue / FO. H.
HoBocenoga, I'. H. Tpyoununa ; MI'TY. - Marautoropck : MI'TVY, 2016. - 130 c. : un., Tabm.,
CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3129.pdf&show=dcatalogues/1/1136
109/3129.pdf&view=true (mata ooOpamenus: 11.09.2020). - Makpooodbekr. - Tekcr
3IEKTPOHHBIN. - FIMeeTcs meyaTHbIN aHaJIor.

B) MeToauyeckue ykasaHus:
1. Teptuunuk, E. Y. PacueTbl BEHTHIISIIIMOHHBIX CHCTeM: YueOHoe mocobue / TepTHUHHK
E.N., - 2-e u3n., (311.) - MockBa :MUCU-MI'CY, 2017. - 86 c.: ISBN 978-5-7264-1595-6. - Tekcr
anekTponnbii. - URL: https://znanium.com/catalog/product/968887 (mara oOGparieHwus:
29.09.2020). — Pexxum 1ocTyMa: 1Mo MO IIMTUCKE.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpamMmMHoe oGecnieueHue

Haunmenosanue [10 Ne nororopa CpoKk JIeHCTBYS JIUIICH3UH
MS Windows 7
Professional (nmst J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 GeccpouHo
Professional
7Zip cB0OOHO pacrpoctpansemoe [10 OCCCPOUHO
Adobe Reader cB00OAHO pactpocTpansemoe [10 OeccpoyHO
Bpaysep Mozilla Firefox [cBo6oaHo pacnpoctpansiemoe [10 6eccpodHo
Bpaysep Yandex cB00OAHO pactpocTpansemoe [10 06eccpoyHO
FAR Manager cB00OAHO pactpocTpansemoe [10 0eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue xypca | Ccplika




MexnayHnapoanas 6a3a CipaBOYHBIX M3JaHUH 110
BCEM OTpacysiM 3HaHmit SpringerReference
MexayHnapoanasi 0a3a Hay4HBIX MaTepHajoB B
obnacTy (U3MYECKHUX HAYK W HWHXUHUPHUHTA
Memz[yHapoz[Ha;I KOJIJICKIIUA HaY4YHBIX
MIPOTOKOJIOB II0 PA3JIMYHBIM OTPAC/IEIM 3HAHUI
Memz[yHapoz[H ast Oasza ITOJTHOTECKCTOBBIX
»KypHaoB Springer Journals

http://www.springer.com/references

http://materials.springer.com/

http://www.springerprotocols.com/

http://link.springer.com/

MexnynapoaHas edepaTuBHASA u
AYHApO pedep http://scopus.com
IIOJIHOTEKCTOBasE CIIPaBOYHAs 0a3a JIAHHBIX
MexayHapogHas HayKOMeTpHuecKas

pedeparuBHas U MOJHOTEKCTOBas Oa3za maHubIx [http://webofscience.com
HayyHbIx u3ganui «Web of science»
DNeKTpOoHHBIE pecypchl Ondmorekn MI'TY um.
I'.1. HocoBa
Poccuiickass T'ocymapcrBeHHass OuOIHOTEKA.
Karanoru
Wndpopmannonnas cucrema - EnnHoe O0KHO
JIOCTYTIa K MHPOPMAIIMOHHBIM pecypcam
[Touckosas cuctema Axagemus Google (Google
Scholar)
HammonansHas
undopmanonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHACKC HAYYHOI'O ITMTHPOBAHMS
9 MaTtepuajibHO-TeXHHYECKOe ofecriedeHne JUCIUTLINHBI (MO JI51)

http://magtu.ru:8085/marcweb2/Default.asp

https://www.rsl.ru/ru/4readers/catalogues/

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKITIOUACT:

Jlekumonnble ayauTopuu: MynabTUMENUWHBIE CpEACTBA XpaHEHHs, MepeAadyud u
npeCTaBiIeHuss WHPOPMANUU (MHTEpAaKTUBHAs JOCKa B KOMIUIEKTE C TIPOEKTOPOM U
KOMITBIOTEPOM); AEMOHCTPALIMOHHBIE CTEH/IbI, TUIAKAThl, HATJISAHbIE TTOCOOHSL.

JlabopaTtopus: JleMOHCTpallMOHHBIE CTEH[bI, IUJIAKaThl, HArJsSIHBIE I[OCOOMUS.
MexaHnueckas CUCTeMa BEHTHIIALUY (MaKeT)

[TomenieHust st caMOCTOATENbHON paboThl: [lepcoHambHBIE KOMIBIOTEPHI C MAKETOM
MS  Office, BoixomoM B  MHTepHeT ©W €  JOCTYIOM B DJCKTPOHHYIO
nH(pOPMaAIIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHUTETA.

AynuTopuu Amsl MPAKTUYECKUX 3aHATUHN, TPYNIOBBIX WHIANBUAYAIbHBIX KOHCYJIbTAIIHM,
TEKYIIETO KOHTPOJII U TPOMEXKYTOYHOH arrecTanuu: J[eMOHCTpalMiOHHBIE CTEHBI, IJIaKaThl,
HarJs,IHbIe TOCOOMSL.

[lomemenuss 1 XpaHeHUs U OPOPUIAKTHUECKOrO OO0CIy)KMBaHHUSI y4eOHOIo
obopynoBanus: Illkadel u cremnaxu A XpaHeHHs y4eOHO-METOJMYECKOM JOKYMEHTaIuH,
yueOHOro 000py/IOBaHUS U y4eOHO-HATJSAAHBIX OCOOMI; MHCTPYMEHTHI U 000py/IOBaHUE IS
OOCTVKURAHUS



Hpunioxenne 1
YueOHO-MeTOANYeCKOE O0ecTieYeHrne CAMOCTOSITEILHOI padoThl 00y4yaromuxcst

ITo nucumiuinee « BeHTWIALM) IPEAYCMOTPEHA Ay JUTOPHAs U BHEAY IUTOPHAs
caMoCTOATENIbHAs PaboTa 00yJarOIIUXCSL.

AyIuTOpHas caMOCTOsATENIbHAs paboTa CTYJeHTOB MPEAINOJIAaraeT pelleHue MPaKTHYECKUX 3a1a4
Ha MPAaKTHUYECKUX 3aHATHSX.

IIpumepHbie aynuTOpHBbIE IPakTUHYecKUue padoTsl (AIIP)

AIIP Nel. MUKpOKJIMMAT NOMeLIeHHUIA.

OnTuMajbHbIE U 10IyCTHMbIE TEMIIEPATYPHO-BJIAKHOCTHBIE ycJI0Bus. Bo3aeiictBue
NOTOKA JIy4HCTOr0 Temia Ha padounx. [IpeaebHO JonmycTHMAasi KOHIEHTPALUsI BPEeAHOIO
BelllecTBa.

1.Onpenennts, UCHOB3ys [4], ONTUMAIBHBIE U JOMYCTUMbIE 3HAUECHUS TEMIIEPATYPHI,
OTHOCHUTEIIbHOM BJIaYKHOCTHU U MOABUKHOCTH BO3/AyXa IJI MOMEIIEHUH Pa3INYHOT0 Ha3HAYCHUS
JUTSL TPEX PacUETHBIX MEPUOJIOB.
2. OnpenenuTs, UCHOJB3YS [4], IPEACIbHO JOIMYCTUMbIE KOHLIEHTPAIIUU YTIECKUCIOTO
ra3a B BO3yX€ JUIsl CEJIbCKUX PallOHOB, I MaJIbIX TOPOJIOB, 1JIsl KPYITHBIX TOPOJIOB.
3. Onpenenutpb, UCHONB3YH [4], IpeneabHO JOMYCTUMbIE KOHIIEHTPALUH YTIIEKUCIOrO
ra3a B BO3JyXe IOMEIICHUH ¢ KPaTKOBPEMEHHBIM U JUIUTEIbHBIM IPEOBIBAHUEM JIIOJIEH.

ATIIP Ne2. XapakTepucTHKA HapyKHOro KianMarta. KiimmaroJiornyeckoe odecneyeHue
BCHTHJIAILMH. XaPAKTEPUCTHKA HAPYKHBIX KIHMMATHYECKHUX yCJI0BHiH. PacyeTHble
nepuoabl. Be10Op pacuyeTHBIX HAPYKHBIX YCJAOBHH € y4€TOM 32IaHHOT0 KO3 GHULHEeHTA
00ecre4eHHOCTH.

1. OnpenenuTh TeMIEpATyphbl U SHTAIBIIMU HApYKHETO Bo3ayxa o napamerpam A u b s
ycioBuUid roposia MarauToropcka

2.B cooTBeTcTBUH C 3a]aHUEM [4], onpeAenuTs TeMIepaTyphl U SHTAJIBIUN HApPY>KHOTO
BO3JlyXa C YY€TOM 33/IaHHOTO KO3 (HUIIMEHTA 00ECTICUEHHOCTH ISl TPEX PACUETHBIX MEPUOJIOB.

ATIP Ne3 CpoiicTBa BJIa:KHOr0 Bo3/1yXa. |-d tuarpaMma BJIasKHOTO BO3/IyXa.

1.l 0651aCTH MOJIOKUTETBHBIX TEMIIEPATYP PACCUUTATh JaBJIEHUE HACBIILIEHHOTO BOJISIHOTO
napa.

2.PaccunTaTh SHTAIBIMUIO BIaXKHOIO BO3ayxa IpH TeMmeparypax ot -5°C 1o 20 °C ¢ marom 5 °C
NIPY BJIArOCOJIEPYKAHUH ST/KT CYyXOTO BO3IyXa.

3. Onpeaenuts ¢ noMotipto I-d quarpaMMbl BIaKHOTO BO3/yXa BCE MTApaMETPhl BO3IyXa,
uMeroIero remmeparypy 15 °C u oTHOCUTENBEHYIO BIaXHOCTH 40%

AIIP Ne4,S PacueTnl Ipo1eccoB TEMJIOBJIAXKHOCTHOI 00padoTKH BO31yXa ¢
nomMoubo |1-d AmarpaMMpl 1 AaHAJIMTHYECKUM CIIOCOO0M
1.B ocsx I-d moctpouts H30TEpMY.
2.0npenenuTh mapaMeTphl BO3AyXa MOCe aAIuadaTHIecKoro YBIaKHEHHUS, €CIIH
U3BECTHO, UTO BO31yX oxaauics 10 18 °C , a ero HauanbHble mapameTpsl: Temmeparypa 30 °C,
Temreparypa To4ku pockl 5 °C.
3. ITocTpouTs mpoIecc HarpeBa Bo3ayxa JIo TeMIepaTypsl mputoka (cm. 1) B kasopudepe,



€CITM U3BECTHA ero HavajabHas Temreparypa. (cM.AIIP Ne3)
4. Haiitu mapamMeTpbl TOUKM CMECH MPHU CMENIEHUH IBYX Macc Bo3ayxa 25 u 60kr, ¢
temreparypamu 20 u 6 °C 1 OTHOCHTENBHOM BIaXHOCTHIO 80 130% COOTBETCTBEHHO.

AIIP Ne6 Tennosoii 6asianc nomemenus Ilpuxoanbie 1 pacxoaHble CTATbU TENJIOBOI0
O0ajaHca

1.PaccunTarh TEIIONOCTYIUIEHUS OT JIOAECH, MCKYCCTBEHHOTO OCBEILECHHUS, HarpeThIxX
IIOBEPXHOCTEH, €CIIM U3BECTHO KOJIMYECTBO JIIOJIEH B IOMELICHUH BUJI OCBEILLIEHUS, TEMIIEpaTypa
MOBEPXHOCTH, CM. [4], m.1 ATIP Ne4,5.

2. OnpenenuTs TEIIONOTEPH IIOMEUICHMS, €CIIM U3BECTHA KOHCTPYKLIUS CTEH U TEMIIEPATyPhl
Hapy>KHOI'0 U BHYTPEHHETO BO3/1yXa, cM. 1.1 ATIP Ne4,5.

AIIP Ne7,8.Cnioco0b1 pacuera Bo31yX000MeHa 00111e00MeHHOM BEeHTH/ISIMY B TOMEIeHUH.
OmnpeneneHue Bo31yX000MeHa 10 HOPMATHBHOI BeJIMYMHE KPATHOCTH U 02J1aHCOBBIM
MeToioM. HecTanuoHapHbIH U CTAMOHAPHBIH PesKUMBbI BEHTH/ISLUH TIOMeIeHHs
1.0OmnpenenuTs BO31yX000MEeH 0 HOPMAaTUBHOM KpaTHOCTH, BbiOpanHOU o CHull. [Tnanst
STa)kel 371aHus BBIOPATh 110 CTPOUTEIBHBIM KaTaJoraM COIIACHO 3aJJaHUIO.

2.PaccunTarh MakCUMaJIbHbIE TEIJIONOCTYIICHNS OT COJTHEYHOM pajiualluy Yepe3 CBETOBbIE
IpOEeMEbI U CTeHbI. PacueTHOE OMeIeHne U reorpadpuyecKyro MUPOTY PACIIONOKEHHSI 00BEKTa
BbIOpaTh COIJIACHO 3aJIaHUIO.

3.PaccuuTarh ¥ MOCTpOUTH TpapuK N3MEHEHHS BO BPEMEHH KOHIICHTPALMI YTICKUCIIOTO Ta3a u
OKHCIIOB a30Ta B HEBEHTUJIMPYEMOM MOMEIIeHnH. HavanbHas KOHIICHTpALusi BPEJHOCTEH B
nomenieHuu coctanisier 30% I[1/IK. KonnuectBo BpeaHocTel, BbIAENAEMbIX B TOMeleHnn M
r/dac BbIOpaTh COTIACHO 3aJJaHMIO.

AIIP Ne9. [TapameTpsl BO3AYIIHOM cpebl B XapaKTePHbIX TOYKAX
BECHTHJISIIHOHHOTO nponecca. OnpeneneHue napaMeTpoB HAPYKHOT0, IPUTOYHOTO,
BHYTPEHHEro M yXoAsilero u3 noMeuleHus sozayxa. OnpenesneHnne napaMeTrpos
NPUTOYHOI0 BO31yXa NPHU 3aJaHHON BeJIMYNHE PACYETHOI0 BO31yX000MeHAa B X0JIOAHBIN
nepuoa roja (ooparnasi 3agaua).

1.CornacHo 3aanuio [4], paccunTarh napamMeTpsl HapyKHETo, MPUTOYHOTO,
BHYTPEHHET0 M yaIIeMOT0 BO3IyXa JUIs TPEX pacyeTHbhIX EpHUOJIOB.

2. Tlo u3BecTHO# BenmuuHe Bo3ayxoooMeHa 10000m3\uac, UCTIONB3ysl pe3ybTaThl
pemienust 1 onpeaenuTs TeMIepaTypy NPpUTOYHOTO BO3AyXa.

ATIIP Ne10,11. bBanancoBble cioco0bl onpeaejieHusi TpedyeMbIX BO3IyX000MEHOB B
noMenieHun. PemieHune cucreM ypaBHeHHH 0ajlaHca BpeIHOCTel M BO3AYLIHOIO 0ajnaHca
B nomemeHnu B oomem Bujae. Ilpocreiimmue cayyan onpenesieHust 001mero Bo31yxooo0MeHa.
AHaTUTHYECKHHA M TPadOaHATUTHYECKUI METOIbI pacyeTa BO3yX000MeHa.

1.CocraBuTh 6anaHChl O TEIUIOTE, BJIAre, yriIeKUCIOMY rasy, a TakyKe BO3AYIIHbIN OamaHC It
pPacyeTHOr0 MOMENIEHUSI.

2.ITocTpouTs MPOLECCHI TEIUIOBIAKHOCTHOIO U3MEHEHUS COCTOSIHUS BO3lyXa JUISl TPEX
pacyeTHbIX IepuoAoB. McxoaHbie nanHbie — pe3ysbTaThl pemeHnii AITP Ne6,7,8,9.



3. I'padoanamuTHUECKUM METOJIOM OTPEIEIUTh TpeOyeMble BO3AyXOOOMEHBI U BBIOpATh U3 HUX
- pacueTHblid. Mcxonnble fanHbie — pe3yabTathl pemenuid AITP Ne6,7,8,9,10.

ATIP Nel2. Bo3ayuinbie moTOKHM BOJIM3HU BcachbIBalOMX oTBepcTHil. Toueunble n
JuHeliHble cTOK. [10J11 ckopocTeil y KPYIJIbIX M 1IeJIeBUAHBIX OTBEPCTHIA.
1.PaccunTarh mojst CKOPOCTEH y KPYTJIbIX OTBEPCTHH, HCIIOIB3Ysl 3aKOHOMEPHOCTH
TOYEYHOT'O CTOKA.
2. PaccunTtarh 1mossi CKOpOCTeH y MIEIEBUIHBIX OTBEPCTUH, UCIIOJIB3Ys 3aKOHOMEPHOCTH
JIMHEHHOT'O CTOKA.

AIIP Nel3 IIputounsle ctpyu. Kinaccnpukanusa. CBo0oHbIE M CTeCHEHHbIE CTPYH;
H30TepMHUYecKHe U Hen3oTepMuuyeckne. CylmecTBylolue TEOPHH VI pacyera cBoOOIHBIX
H30TEPMHYECKHUX CTPYil. B3ammopeiicTBHe BO3AYyNIHBIX OTOKOB JAPYT € APYIrOM.
1.Paccuntarh CKOPOCTH BO3AyXa Ha BBIXOJE U3 IPUTOYHOTrO OTBEpcTuUs 1o Teopuu lllenenesa,
€CJIU JITMHA CTPYU COCTABJIAET SM, CKOPOCTh CTPYH Ha BXOJI€ B pab0ouyro 30HY IPHHSTh
HOPMHUPOBAHHOM.

2. OnpenenuTh pacCTOSHUE JI0 IEPBOTO U BTOPOT0 KPUTHUECKUX CEYEHUH MPU COCPEOTOUEHHOMN
110/1a4€ IIPUTOYHOIO BO3/1yXa U3 TPEX PELIECTOK, ECIIU IUIONIa/lb MOIIEPEYHOr0 CEUEHUs
MOMEILEHUS COCTaBISIET 24KB.M.

AIIP Nel4 ITox0op Bo3ayxopacnpenenuresieii. HopmupoBanue TreMneparypsl 1
NMOJABHKHOCTH BO3/1yXa B pa0oueil 30He MOMeIIeHHUs, B AKTUBHOM 30He PUTOYHOM CTPYH U
00paTHOM NMOTOKE BO3/1yXa B 3aBUCHUMOCTH OT CIOC00a M0JAa4Y1 PUTOYHOM CTPYH.

1.ITooGpate YKCIIO U PACIONOKEHHE BO3yXOpacpeaenuTeneil B Ipu pacyeTHOM
Bo3ayxooomeHe [4], (AIIP Nel0,11) npu ycnoBuM paBHOMEPHOT'O pacHpezesieHHs BO3IyXa B
paboyeii 30He; CKOPOCTh CTPYH Ha BXOJIE B padOuyl0 30HY NPUHATH HOPMUPOBAHHOI.

AIIP Nel5 OcHoBHbIe TPe0OOBAHMSA K OPraHU3ALMH NOJAYM-YAAJEHUS BO31yXa B
MOMEILICHUH.
1. 3y4yeHne cxeM Molauu U yAAJEHUs BO3AYyXa B IOMEIIECHUAX PAa3JIMYHOIO Ha3HAYEHMS, CM.

[4].

AIIP Ne16. PexomeHnayeMble cXeMbl OJA4YM U YIAJEHHUS BO3AYXa B )KUJIbIX U
rPa»KAAHCKUX TNOMelleHUsIX.
1.Ha ocHoBe aHanm3a BpeTHOCTEH, BBIJICTSIOMIUXCS B TTIOMEIIICHUH, pa3pad0TaTh CXEMBI MTOJAa4d U
YAAJIECHHS BO3JyXa B FOCTHMHHIIE MOBBIIIEHHON KaTErOpUH, B CIIAJILHOM KOPITyce JETCKOIO caja,
B MHOI'O3TAa>XHOM XKHWJIOM 31aHHUH.

AIIP Nel17,18 PexoMeHnayeMble cXeMbl IIOAA4H U yIAJCHHUS BO31yXa B a/AMMHUCTPATHBHBIX,
NPOEKTHBIX, HAYYHO-HCCJIEI0BATEIbCKHE 31aHUAX, JIe4eOHO-TPOPUIAKTHYECCKUX 3IAHUAX,
3peJIMIIHBIX U Y4eOHBIX 31aHUSIX

1.Pa3paborars cxeMmbl mofauu U yAalleHus: BO3yxa B 00e1leHHOM 3aie. BapuaHTsl BbIOpaTh 1o
KaTaJloraM COTJIaCHO BapUaHTaM.

2.Pa3paboTtarh cxembl OJ]auu U yJAJIeHUs BO3yXa B CIIOPTUBHOM 3ajie. BapuaHTel BEIOpaATh MO
KaTaJloraM COIJIaCHO BapHaHTaM



3.Pa3paboTaThk cxembl MOJa4M U yAJICHUS BO3AyXa B IJIaBaTEIbHOM 3aie OacceitHa. BapuaHThl
BbIOpaTh 110 KaTajaoraMm COIJIacCHO BapuaHTaM

4.Pa3paboTarh CXeMBbI TOJIa4X U Y/IaJICHUS BO3AyXa B aKTOBOM 3ajie. BapuaHnThl BEIOpaTh 1o
Karajoram COrjlacHO BapuaHTaM

5.Pa3zpaboTtaTh cXeMbl MOAAYH U yJaJCHHUS BO3yXa B OTNIEPAIMOHHOM JICUEOHOTO YUPEIKICHHUS.
BapuanTsl BeIOpaTh 10 KaTajloraMm CorjiiacHO BapHUaHTaM

6. PazpaboTaTh cxeMbl 110/1a4y U yAaJeHUs BO3AyXa B 3pUTEIbLHOM 3alie. BapuaHThl BEIOpATh MO
Karajoram COrjlacHO BapHaHTaM

AIIP Ne19,20 Cxembl BeHTHJISIHIMOHHBIX CHCTEM, HX OT/IeJIbHbIE 3JieMeHThbl. Bb10op MmecT
PAacnoJIOsKeHUs] IPUTOYHBIX U BHITSKHBIX BEeHTUJISIIUOHHBIX YCTAHOBOK. Paaunyc neiicrBus
BEHT. cucTeM. OnpeaesieHue Y12 BEHTHISHUOHHBIX YCTAHOBOK, 00CTYKHBAKOIIHX
31aHHeE.

1.0mnpenenuTs YUCIO BEHTUISIIMOHHBIX YCTAHOBOK, 00CTYKUBAIOUINX 3/1aHUE. 3aHe BHIOPATh
0 KaTaJory, COrjacHO BapHaHTY.

2. CrpynnupoBaTh TOMEIIEHUS, 00CTY>KHBAEMbIX OJIHOM MPUTOYHOM YCTAHOBKOW IO BHJIAaM
BPETHOCTEH..

3. BoiOparh MecTa pacronoKeHUs MPUTOYHBIX M BBITSHKHBIX BEHTHJISIITUOHHBIX YCTAHOBOK B
3panu. OO0CHOBATH MPUHATOE pelIeHUE. 31aHUe BHIOPATH 110 KATaJIOTy, COTJIaCHO BapUaHTY.

AIIP Ne21,22. KoHCTpYKTHBHOE BBINIOJIHEHHE OT/Ie/IbHBIX YCTPOMCTB U 3JIEMEHTOB
NPUTOYHOM M BBITSZKHOM BeHTH/ISINUM. BeHTHISIHMOHHOE 000py10BaHHE:
BEHTHJISILIUOHHBbIE arperaThbl, KajJopuepsl, NblieyJI10BUTeNH, GUILTPBI,
TeII0YyTHJIM3AaTOPbI, Pery/Iupylolue KJIanaHbl, pelleTKH, BO31yX03a00pHble yCTPolicTBA.
CxeMbI IPUTOYHBIX U BBITS’KHBIX BEHTHISIMMOHHBIX KaMep. TpedoBanusi K moMemeHnsIM
AJIS1 pa3sMelleHHs1 OCHOBHOI0 BEHTHJISAIIMOHHOTO 000pYy/A0BAHMA

1.Bb10OpaTh NpUHIMIIHATBHYIO CXEMY BO3AYX03a00pHBIX YCTPOMCTB JUIsl IPUTOYHBIX KaMmep,
ucnonb3ys nanubie u3 AITP Nel9,20.

2. HauepTuTh cXe€Mbl KOMIIOHOBKHM MPUTOYHBIX KaMep, ucnoiib3ys AaHHble u3 AIIP Nel19,20

3. Pa3paboTaTh KOHCTPYKIIMIO BBITSYKHOM 1IAXThI B CUCTEME C IPAaBUTALMOHHBIM MOOYKICHUEM.
4. PazpaboTaTh NPUTOYHYIO BEHTWISLIMIO C YCTPOMCTBOM BeHTIeHTpa. OOOCHOBATh MPUHATOE
pelieHne

ATIIP Ne23,24 Bo31yX0oBobl, KOJLUIEKTOPBI, KAHAJIbI BEHTHWJISALMOHHBIX CHCTEM.
Martepuanbl 1 KOHCTPYKIIHH. CXeMbl 00beIMHEHUS MPUTOYHBIX, 4 TAKJKe BBITSAKHBIX
KAHAJIOB M BO3IyX0BO/J0B B COOpPHbIE MPUTOYHbIE M BBITSZKHbIE KOJLIEKTOPbI. MecTa
TPACCHPOBKHU BO31YXOBOJI0B M KAHAJOB B MHOT03TAKHBIX 3aHUSX.

1.ITpousBecT TpacCUPOBKY BO3TYXOBOJOB M KAHAJIOB MTPUTOYHBIX U BBITSKHBIX CHCTEM B
3IaHUW. 371aHue BBIOPATh MO KaTajory, COTIacHO BapuaHTy. [IpenycMoTpeTs cOopHbIe
MIPUTOYHBIE U BHITSHKHBIE KOJUIEKTOPHI.

2.IlocTpouTh aKCOHOMETPUUECKHE CXEMBI IPUTOYHBIX U BBITSKHBIX CUCTEM BEHTHIISIIIUH,
ucnonb3ys gannsle AITP Nel7-22.

ATIP Ne25,26 /laBjieHue Bo3ayxa B cucremMax BeHTHJIsinun. IlosiHoe, craTnueckoe u
AUHAMHYecKoe AaBjieHue. PacnpenesieHue 1aBjieHusl B CHCTEMAaX ¢ MEXaHUYECKUM

o0y KIeHHEM U eCTECTBEHHBIM JIBUKEHUEM BO31yXxa. /laBjieHHe BO31yXa B TPOMHHMKAX NIPH
JAeJICHUM U CJUSIHUM MOTOKA.



1.ITocTtpouts cxemy pacnpenesieHus: JaBJICHUH BO BCACHIBAIOIIEM U HarHETaTeIbHOM
BO3/yXOBOJIaX, €CJIM pacxo]1 Bo3ayxa coctaBisieT 800m3\yac, a tuameTpbl BO31yXOBOIOB
cocraBistoT 200mMm. [[1MHA BcachIBarOIIETO U HArHETATENbHOIO BO3yX0OBO/IOB paBHA SM U 9M
COOTBETCTBEHHO. ONpeeNUTh JaBIeHUE, KOTOPOE AODKEH CO3AaBaTh BEHTUIISATOP.

AIIP 27,28 AspoauHaMu4yeckuii pacuer cucteM BeHTHW Issuuu. Ilorepu n1aBjenus npu
nepeMelnieHHH BO31yXa B Pa3BeTBJIEHHBIX BEHTHISIIMOHHBIX CeTAX. YUeT MoAcoca HiH
NoTephb BO3/1yXa I10 JAJIUHE cucTeMbl. BinsiHue u3MeHeHHsl NJIOTHOCTH 3aNbIIIEHHOCTH U
APYrUX XapaKkTePHCTUK Bo3ayXxa. Onpe/esieHne BeJIUUMHbI JaBJIeHHs /I 0A00pa
BEHTHJISITOPA M VI a3POAUHAMMYECKOI YBA3KHU OTBEeTBJIeHUI ceTH. (OCO0eHHOCTH
pacueTra CMCTEMbI ¢ MEXAHMYECKUM NMO0Y:KIeHUEeM U  eCTeCTBEHHBIM JIBU:KEHHEM BO3yXa.
1.BBIMOTHUTE a3pOIMHAMUYECKUM pacyeT MEXaHUUECKOW CHUCTEMbI BEHTUJISILIUU, UCTIONb3YSI
pesynbTaThl AITP No7,8,9,10,21,22,23,24. VBsizath OTAEIbHBIC BETBU CETH.

2. OnpenenuTh BEIMYMUHY JaBICHUS JUIS 10100pa BEHTHIATOPA, UCTIONb3Yys pe3ynbTaThl .1, [pu
pacueTe JaBleHUs YYECTh MOACOC HWIM MOTEPU BO3AyXa MO JIIMHE CUCTEMBI, BIHSIHHE U3MEHEHUS
IUIOTHOCTHU BO3/yXa, U3MEHEeHHe OapomeTpudeckoro nasieHus. [logo0paTs BEHTHIATOD.

AITP Ne29,30
1. BBIOTHUTH a9pOAMHAMHYECKUI pacyeT eCTECTBEHHOW CUCTEMbI BEHTHIISIIUH, UCTIONB3YS
pe3yabTatel AIIP Ne7,8,9,10,21,22,23,24. VBs3aTh OT/I€bHBIC BETBU CETH.
2. I[lono6pate neduekTop uid eCTECTBEHHON CUCTEMbl BEHTHIIALIUU COTJIacHo [4].

ATIIP Ne31,32. HarpeBanme u oxyiaxkaeHue Bozayxa. Kinaccupukanus kanopudgepos.
KoncTpyknun kanopugepos, BbIIyCKaeMbIX NPOMBINLICHHOCTHIO. TenioTexHu4eckue
XapaKTepUCTUKHU KajlopudepoB U KalopuepHBIX YCTAHOBOK.

1.Ucnonb3ys karanoru, BHIOpaTh 0JTHOXO0/10BbIE, MHOTOXO0BbIE KaIOpU(EPHI, IUTACTUHYATHIE U
CIUpPaJIbHOHABUBHBIE.

2. Onpenenutbh OCHOBHbIE XapakTepuctuku kanopudepon K3IIII, K4ITIT, K3BII, K4BII, KOCO,
K®BO u ap.: miomnaip NOBEpXHOCTU Harpena, )KUBbIE CEYEHHUS 110 BO3AYXY U TEINIOHOCUTEIIO,
KOd((UIIMEHT TeTIonepeaayn.

3. IlpoBecT aHaNM3 OCHOBHBIX XapaKTEPUCTUK Kalopudepos.

AIIP Ne33,34,35 Pacuer xajopugepHbIX ycTaHOBOK. KoddppuuuenT rennonepenaun u
a3pOoAMHAMMYECKOE CONPOTUBJICHUE KajlopudepHoil ycTaHOBKH. MeponpusaTHs,
NnpeAoTBpalaoIMe 3aMep3anue BoAbl B kKajopudepax. OCHOBHbIE cXeMbl YTHIH3AIUH
TeNJIOThI YAAJIeMOro U3 31aHus BO31yXa.

2.Paccuntars ko3 punnents! Terionepenaun kanopudepon K311, K3BII, KOCO, KOBO nns
TEIJIOHOCUTEIIEH IIap U BOJIa IIPU MAaCCOBOM CKOPOCTH BO31yXa, PaBHOU 7,75 U CKOPOCTH BOJIBI
0,45m\c. BeiOpatp Hanbonee >3 PeKTUBHBIN

3.PaccunTarh COpOTHBIIEHHE TPOXOAY BO3IyXa IIPH OJHOM psijie KanopudepoB A 3TUX ke
VCXOIHBIX TaHHBIX.

4. CripoeKTHpOBaTh KaJopu(EpPHYIO YCTAHOBKY JJIsl MPUTOYHOM CUCTEMBI, UCTIOb3Ysl PE3YIbTaThl
AIIP Nel9, 20,,21,22,23,24.

5.Pa3paborath cxemy 00Bs3KkH Kasiopudepa, Mpe0TBPAIIAIOINIYI0 3aMeP3aHUe BOJIbI B TPYOKax
Kasopudepa. YKazarh 3alI0pHbIE U peryaupyolire yctporictBa. Cxemy 00Bs3KH Kanopudepa
HA4YepPTHUTH ¢ cOOI0IeHIeM MTpaBuil odopmieHus rpaguueckux gokymeHtos B CITJIC.



6. PazpaboTaTh OJJHY U3 CXeM YTHJIM3alMU TEIUIOTHI yIAIsIeMOro U3 3/1aHus BO3/yXa, UCIIOJIb3Ys
pe3ynbTaTel AITP NelO, 11.

AIIP Ne36,37. Ounctka NIpuTOYHOTO BO31yXa.
OuncTKa OT NBLIY MPUTOYHOTO U PEHUPKYJIAUMOHHOI0 Bo3ayxa. Kiaccudpukanus

¢puabTpoB. Maciasinbie, s4eiiKOBbIe, PYJIOHHbIE, KADMAHHbIE U IPpyrue BUAbl (UJILTPOB.
duexktpodpuiabTpel. Haznauenue, kiaccuukanus, 00J1acTh NPUMEHEHUs, HOPMATHBHbIE
TpeOOBaHUs.

1.B karanorax eBponeicKux Npou3BOAUTENEH COTIaCHO €BPONIEHCKUM CTaHAapTaM HalTu
(GUIBTPBI TPEX KJIACCOB I OYUCTKH OT MBLIM MIPUTOYHOTO U PELUPKYIAIIUOHHOTO BO3AYXA.

2. HaiiTi OCHOBHBIE XapaKTEPUCTUKHU MACIISIHBIX, SYCHKOBBIX, PYJIOHHBIX, KAPMAHHBIX (PUIBTPOB.
3.ITono6patek GuabTp At IpUTOUHOM Kamephl (cM. pe3ynbTaThl AITP Nel0,11), ucons3ys
METOJIUKY, U3JI0)KEHHYIO B [4].

AIIP Ne38,39.  O6padoTrka ynajisieMoro u3 31aHusi Bo3ayxa. Buabl nbuiey/iapauBapounero
odopynoBanus. [lplieynaBauBaTe u A1 OYUCTKH BHIOPOCOB (BEHTHIISIIHOHHBIX U
TexHosornyecknx). Kiaccupukanus. Ilplieocanounbie KaMepsbl, HUKJIOHBI, HHEPUHOHHbIE
nbLieyjoBuTe . Cyxue, cMOYEHHbBIE, POTALIHOHHBbIE, TKAHEBbIE, YJIeKTPHYECKHe U Ipyrue
BHU/IbI NIbLIEYJIaBaANBaTeeil. UHauBHyaIbHbIe arperaTsl UIsi 04YMCTKH BO31yXa OT NbLIH
1.0co6eHHOCTH KOHCTPYKTUBHOT'O UCIIOJIHEHUS MbUICOCAA0UYHbIX Kamep, ukioHoB CUOT,
BIHHUUMOT, uuknonos cepuu [IH, muxnona Knatnenckoro OOK/IM , ckpy66epo CUOT, LIBII,
PYKaBHBIX (HIIBTPOB, 3JIEKTPOIIBLICYIOBUTENEH, bLICYI0BUTENS BeHTypu.

2. Paccuurats TpyOy BenTypu no meroauke, pazpadotaHHoi ”HCTUTYTaMu ['unporasoouncrka u
HHUWOT a3, eciu pacxo/ ouniiiaeMoro Bo3ayxa cocrasisier 20000m3\uac, a CKopocTh BO3/1yXa B
ropiosuHe — 100m\c3.

3.Pa3paboTtaTh cxeMy YCTAaHOBKH ISl KATATMTHYECKON OYMCTKH BO3IyXa OT BPETHBIX TPHMECEH.

AIIP Ne40,41. HcTOoYHMKM BO3HHUKHOBECHHUS H IIYTH PACIIPOCTPAHEHHS 3BYKA,
€03/1aBA€MOr0 BEHTWISIIHOHHBIMHY YCTAHOBKAMH AKYCTHYECKHIl pacyer
BECHTHJISAIMOHHBIX cucTeM. HopmupoBanue mymos. MeponpusTHs 10 CHUKEHHIO YPOBHSA
3BYKOBOI'O JaBJieHHsl. PacueT u KOHCTpyHpOBaHHe HIyMorJymmTesiei. Meponpusitusi 1o
NpeAoTBPalleHHI0 BUOPALIUM OT BEeHTHJIAIMOHHBIX YCTAHOBOK

1.Pa3zpaboTrarb MeponpusTHsI 110 MPETOTBPAIICHUIO BUOPAIIMH OT PaOOTAIOIINX BEHTUIISIIMOHHBIX
YCTaHOBOK B 3alPOEKTUPYEMBIX IPUTOUYHBIX U BBITSDKHBIX KamMepax.

2. Oco0eHHOCTH KOHCTPYKILIMU ACCUBHBIX M aKTUBHBIX LIyMOTNymIuTenei. PaccmMorpers
BapHaHThl KOMIIOHOBKH IUIACTUHYATBIX IIYMOTJIYIINTENEH C TaHEIbHO-KapKaCHBIMU KaMEpaMH.
3. Ilogo6paTh HIyMOTIIYIINTENb AJISt OJHOM U3 pa3padOTaHHBIX TPUTOYHBIX CUCTEM BEHTUIISALMH.
Tumn n paboune XapakKTepUCTUKU BeHTHIsATOpa B3sTh u3 AIIP 27,28. Jlannble 1o
LIYMOTJIYHIIEHUIO IPUHATH U3 [3].

BHeayauTopHas camocTosiTe/IbHAsA padoTa
Kypcosoii npoekr:

ITo KypCy «BeHTUJISI1IM BBIIOJIHICTCS KprOBOfI ITPOCKT «BeHTuysmus r PAKIAHCKOTO 3JaHUS».
L[CJ'IBIO KYPCOBOTI'O ITPOCKTA ABJISICTCA 3aKPCIIJICHUC U yTJ'IyGJ'ICHI/IC TCOPCTUICCKUX 3HaHUM



CTYJIEHTOB 10 JaHHOMY KYypCYy; IOJy4€HHE HABBIKOB B IIOJIb30BAHUH TEXHUYECKON U
CIPAaBOYHOMU JIUTEPATYPOH, BBIOOP U pacdeT BEHTWISIIIUK 1I€XOB Pa3IMYHOI0 Ha3HAYCHHUS.
PacuerHo-niosicHUTENbHAS 3am¥cKa BKIOYaeT B ceOs (30 — 40c.):

PacueTHO-TIOSICHUTENbHAS 3aMIMCKA BKIIIOYAET B CEOS:

OnucaHue cTpOUTENbHBIX KOHCTPYKLUK U Ha3HAYEHHE [TOMEILEHUH 3JaH1i;

Ornpenenenue napaMeTpoB HAPYKHOrO, IPUTOYHOTO0, BHYTPEHHET 0, U YAAIAEMOI0 BO3/1yXa;

OrnpeneneHne BpeIHOCTEH, BBIIEIAIOMINXCS B TIOMELICHUY;

Pacuer BozryxooOmMeHa rpadoaHaTUTUYECKUM METOJIOM ISl TPEX PacUeTHBIX MEPUOJIOB;

Pacuer Bo3myxooOMeHa 10 KpaTHOCTH;

CocraBieHnue BO3AYIIHOTO OajaHca Mo ATaXam;

KoMIioHoBKa BEHTWIILIUOHHBIX CUCTEM;

AdpoarHaAMHUYECKUN pacueT BEHTUISILIMOHHBIX CHUCTEM;

[TonGop BEHTHIIAIMOHHOTO 000y JOBAHUSI.

['paduyeckuit marepuan opopmisiercs B coorserctsuu ¢ ['OCT 21.602-79 CITACO

«OtoruieHre, BeHTWIALNSA U KOHAULIIMOHUPOBaHUE Bo3ayxa. Paboune ueprexu», u  CTII

2.02-2002 «IIpaBuia BbIOIHEHUS paboueil JOKYMEHTAIlUHU OTOIUICHUS, BEHTUIISILIMY U

O 0 3 N L B W N —

KOHIMIIMOHUPOBAHUS BO3AYXA».
['paduueckuii MmaTepuan CoIEpPKUT:
1 OOmue naHHbBIE;
2 IlosTaxkHble MUIAHBI 31aHNUS C HAHECEHUEM CUCTEM BEHTUJISILIUY;
3 CxeMbl MEXaHUYECKHX IPUTOYHBIX U BBITSIKHBIX CUCTEM BEHTUJISILIMM B aKCOHOMETPUUECKON
IIPOEKIINH;
4 CxeMbl BBITSKHBIX CUCTEM BEHTHJISILIUH C €CTECTBEHHBIM OOYXK/IEHUEM JIBUKEHUS BO3/1yXa
B AKCOHOMETPUYECKON IIPOEKIINH;
5 IlmaH u pa3pe3 NPUTOUYHON KaMeEpHI;
6 Cxema 00Bs3KH KaJIOpU(EPHOH yCTaHOBKH;
7 Cneurdukanusi BEHTHJIALMOHHOTO 000PYAOBAaHUS U MaTEpUasOB.



IIpuioxenne 2
OueHouHbIe CpecTBA /15 NPOBEAeHNs IPOMEKYTOYHOI aTTecTallnu

Koxa
MHIUKAT
opa

NHaukaTop 10CTHKEHHS
KOMIIeTEHITHH

OueHo4yHbIE CpeCcTBA

[1K-7: CriocoGeH noAroTOBUTh MPOEKTHYIO U pabouy0 TOKYMEHTAIMIO IO OT/AEIbHBIM 3JIEMEHTaM U
y371aM, BBITIOJHATH IPOEKTHl CHUCTEM OTOIUICHHS, BEHTWISIIMUA, KOHIUIIMOHHPOBAHHS BO3IyXa,
MIPOTUBOABIMHOM BEHTUJISIIIMH, BHITIOJIHSATH TPOEKTUPOBAHUS CUCTEM

T1K-7.1:

Bremomnaser
MMOATOTOBUTEILHBIN
MPOEKTUPOBAHNS,
BKJTIOYAIOIIH I
MOATOTOBKY
JIaHHBIX.

oTaIl

coop u
HCXOTHBIX

TeopeTuquKne BOIIPOCHI:

1.
2.

ok~

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

[lonsaTue, Ha3HAUYEHUE U 33]]a4U BEHTUISILIUU.

MecTo BEHTWIALMU B PSAY CTPOUTEIBHBIX

JUCLUTUIMH.

[Mpunounsl u  cnocoObl  BEHTUJIMPOBAHUS

IIOMEIICHUN

Knaccudukanus BEeHTUISIIIMOHHBIX CHCTEM.

Pacnpenenenne B IOMEIIEHUSAX BPEIHBIX

MOCTYIUIEHUH.

XapakTepHble CXEMBI OpraHu3aluu

BO3/JyXOOOMEHAa MOMEILIEHUN TpakJaHCKUX U

IPOMBIIIJICHHBIX 37JaHUH.

OcobenHocTr pacueTa BO31yX0oOME€Ha Ipu

Pa3JIMYHBIX CIOCO0aX BEHTUIMPOBAHHUS.
CriocoObl BEHTUJISIIINH: «3aTOTUICHUE paboueit

30HBI OXJIAXKIEHHBIM BO3TyXOM.

CriocoObl BEHTUJISIMM: «BO3IYLIHBIA 0a3UCH.

TensoBble OTOKHU OT JIFOJEH.

TennoBble MOCTYIUIEHUSI OT HMCKYCCTBEHHOTO

OCBEIIIECHUS.

TermoBwie MOCTYIIJIICHHA oT
3JIEKTPOOOOPYIOBAHHUS.

TemnoBsle  MOCTYIUIEHHS  OT  TEIUIOBOTO
000pyI0BaHUsI.

TermoBwie MOCTYIIJICHUA oT CpCaACTB
TpaHCIIOPTA.

TemnoBsle MOCTYIUIEHUS OT MAaTE€pUalIoB U
TEXHOJIOTMYECKUX IPOLIECCOB.

[ToToKM BJIarM OT OTKPBITHIX ITOBEPXHOCTEH H
TEXHOJIOTUYECKOT0 000py10BaHHUS.

[loTrokn ra3o- W  NBUIEBBIACICHUH  OT
TEXHOJIOTHYECKUX IIPOLIECCOB, CpEencTB
TPAHCIOPTA, COCYAOB  HAXOIAIIMXCS  IOJ
JIABJICHUEM.

OcobenHoctH pacuera o0b1ero
BO3yX000MeHa npu raso- TbLIe-
BJIArOBBIACJICHUAX.

[IpenynpexxaeHne KOHAEHCALIMU W B3PBIBO-
M0KapOONAaCHBIX CUTYyAIUH.

TexHoMOrMYECKHE  CXEMbl ~ CHUCTEM  C
MEXaHUYECKUM MOOYKIEHUEM.
Bo3nyxo3abopHble M BBITSDKHBIE YCTPOWCTBA,
TpeOOBaHUE K pa3MEILEHUI0, KOHCTPYKIIHSI.
[lpurounHble W  BHITSOHKHBIE KamMephl B




CTPOUTENBHBIX KOHCTPYKLHUSAX,

KpYIHOOJIOUHBIE, KapKaCHO-IIaHEIIbHBIC,
MOHOOJIOYHBIE, TIOJBECHBbIC. Pa3mernieHue,
noaoop.

23. Bo3myxoBopl, KaHalbl, (pacOHHBIE YAaCTH,
TPACCUPOBKA, MPOKIIAIKA, adPOTUHAMUICCKHIMA

pacuer.

24. 3anopHO-peryIupyrome YCTPOMCTBA,
oOparHsble, MIPOTUBOILIMHbBIE u
OTHE3aJIePKUBAIOLIIE KJIAIaHBbI.

Kouncrpykuuu, o61acte mpuMeHeHUs, T0100p.

25. CtpyiiHble TeYCHHUS B TIOMEIICHUH.

26. Bo3nyxopacnpeaenuTeny. Kouncrpykuus,
00JIacTh TPUMEHEHHUs, pacdyeT B MNPSAMOU U
oOpaTHoO#1 3aaye.

27. Bo3myx03a00pHBIC YCTPOICTBA.

28. Bo3nyxoBoabl  paBHOMEpPHOM  pa3gauud U

BCACBHIBAHUSI.
29. CoBpeMeHHBIE BEHTWJIATOPHI TPUTOYHBIX H
BBITSDKHBIX CHCTEM, TpeOoBaHus,

KOHCTPYKLUH, 10A00p, YCTaHOBKA.

30. O6mume mnpaBwia OOBCAMHEHHS IOMEIICHHA,
00CITy’)KMBaEMBIX OOIIMMH CHCTEMaMH.

31.CxeMbl ~ cHUCTEM C  BEPTUKAIBHBIM U
TOPU30HTAILHBIM KOJIJICKTOpaMHU
MHOTO3TaKHBIX 3/JaHUH.

32. TexHONOTWYECKHE CXEMbl MPUTOYHBIX
BBITSDKHBIX ~ OOIICOOMEHHBIX  CHUCTEM
€CTECTBEHHBIM MOOYKICHUEM.

33. OcobGeHHOCTH KOHCTPYKLIUU u
a’pOIMHAMUYECKOTO pacueTa KaHajoB.

34. OuncTtka MPHUTOYHOTO BO3IyXa OT TBUIM U
MUKpOOprann3MoB. KoHcTpyknus, moabop.

o =

35. BoznyxoHnarpeBareiu, YCTPOUCTBO,
KOMITOHOBKa, pacuer, 3aIuTa oT
3aMOpakKUBaHUS

36. KOMIOHOBKa  MPHUTOYHBIX W BBITSDKHBIX
YCTAaHOBOK ~ HpPHU  pa3IMYHBIX  CXeMax
YTWIM3AIHAN TeTUIOTHI BEITSHKHOTO BO3/IyXa.

37. XapakTepuCTUKH IIlyMa W TYyTH  €ro
pacmpocTpaHeHus, 3BYKOH3OJISIIHS
BO3/yXOBOJIOB, KaMep, IIaxXT.

38. AKyCTHYECKHII  pacueT  BEHTWJIAIMOHHBIX

CHCTEM, KOHCTPYKIIUU 51 pacuer
IIyMOTJTYIIUTENEH.

39. BuOparusi, npuuuHbl BOSHUKHOBEHHUSI, METO/IbI
MIPEIOTBPALICHHUS.

40. CanurapHass  OYMCTKa W OpraHM3auus
BBIOPOCOB BBITSDKHOTO BO3/yXa.
IIpumepHBIe NpaKTHYECKHE 3aJAHUS LIS
JK3aMeHa:
1. Onpenenuth TeMIEpaTypbl U SHTAIBIINN
Hapy>KHEro Bo3ayxa no napamerpam A u b mis




yCI0BUiA roposia Marautoropcka
2. 171t 0651aCTH MOJIOKUTEINBHBIX TEMIIEPATYP
paccuuTaTh JIaBJI€HHE HACBHIIIEHHOTO BOJSHOTO Mapa.
3.PaccunTtarh SHTAIBINIO BIAKHOTO BO3/1yXa MpHU
temneparypax ot -5°C 10 20 °C ¢ marom 5 °C npu
BJIArOCOJIEP’KAHUU ST/KT CyXOTr0 BO3TyXa.
4. OnpenenuTsb ¢ TOMOIIBIO [-d TrarpaMmbl BIaKHOTO
BO3JlyXa BCE MapaMeTpbl BO3yXa, UMEIOIIETO
temneparypy 15 °C ¥ OTHOCHTENBHYIO BIAKHOCTh
40%
5.B ocsx I-d mocTpouts nzorepmy.
6.0npenenuTs napamMeTphl BO3yXa Mocie
aa11abaTUYeCcKOro YBIaKHEHHUS, €CITU U3BECTHO, YTO
BO31yX oxuaauics 10 18 °C , a ero HayaibHbIE
napamerpsl: Temneparypa 30 °C, Temmneparypa TOYKH
pocer 5 °C.

7. HaliTu mapameTpbl TOYKH CMECH MIPU
CMEILIEHUH ABYX Macc Bo3ayxa 25 u 60kr, ¢
temreparypamu 20 u 6 °C 1 OTHOCHTEIBHOM
BIaXHOCTHIO 80 130% COOTBETCTBEHHO.

8.PaccunTarh TEIIONOCTYIIEHUS OT JIOAEH,
UCKYCCTBEHHOT'O OCBEILIEHHUS, HArpeThIX
IIOBEPXHOCTEH, €CJIM U3BECTHO KOJIMYECTBO JIOJEH B
MOMEIIEHUH BUJ OCBEIICHUS, TEMIIepaTypa
HIOBEPXHOCTH, CM. [4].

9.0mpenenuTh BO3AyX000MEH 10
HOpPMaTUBHOM KpaTHOCTH, BbIOpanHOi 1o CHulI.
[Tnansl aTaxkelt 37aHKs BBIOPATh IO CTPOUTEIBHBIM
KaTajoraM COTIJIaCHO 33/1aHHUIO.

10.PaccuntaTh MakCUMaabHbIE TEIUIONOCTYIUJIEHUS OT
COJIHEUHOM paJIualiiy Yepe3 CBETOBBIE TIPOEMHI .
PacueTrHoe momernienne u reorpaduyecKyro mupoTy
pacnosoxkeHus: 00beKTa BbIOpATh COTIACHO 3aJaHMIO.
11.PaccunTtaTh ¥ MOCTPOUTH TPaPUKU U3MEHEHHS BO
BPEMEHU KOHIICHTPAIUM YTIEKUCIIOTO Ta3a U OKUCIIOB
a30Ta B HEBEHTWJIMPYEeMOM noMeleHnd. HauanbHas
KOHIICHTpAIMs BPETHOCTEH B TOMEIIEHUH COCTABIISET
30% ITJK. KonnuecTtBo BpeAHOCTEM, BHIAEISIEMBIX B
nomenieHnu M 1/dac BEIOpATh COTJIACHO 33JIaHUIO.
12.JIns1 ycnouii r.Marautoropcka
paccuyuTaTh napaMmeTpbl HApyKHETO, TPUTOYHOTO,
BHYTPEHHETO U yasieMOro BO3AyXa JJisi TpeX
pacYEeTHBIX TIEPHOJIOB TSI 3PUTEIIBHOTO 3aJ1a.
13.CocTtaBuTh OajaHChI IO TEIUIOTE, Biare,
YTIEKUCIIOMY Ta3y, a TaK)Ke BO3IYIIHBIA OaaHc Jist
pacyeTHOrO MOMEILIEHHUS.
14. ITocTpouTk MpoLECCH! TEMIOBIAKHOCTHOTO
M3MEHEHUS COCTOSIHUS BO3yXa JJISl TPEX PACUETHBIX
MePHOJIOB.
15.PaccunrtaTs nossi CKOPOCTEN y KPYTJIbIX
OTBEPCTHH, HCTIOB3YSl 3aKOHOMEPHOCTH TOUYEYHOTO
CTOKa.
16. PaccunTaTh 1OJISI CKOPOCTEN Y




IICJICBUHBIX OTBEPCTUM, UCIIONB3Ys 3aKOHOMEPHOCTH
JIMHENHOTO CTOKA.

17.PaccunTaTh CKOPOCTh BO3/1yXa Ha BBIXOJIEC U3
MPUTOYHOTO OTBepcTHs no Teopun llenenesa, eciu
JUTMHA CTPYH COCTaBJIIET SM, CKOPOCTh CTPYH Ha
BXO/I€ B pabouyl0 30HY IPUHATH HOPMHUPOBAHHOM.

18. Onpenenuts pacCTOSTHUE J10 TIEPBOTO U BTOPOTO
KPUTUYECKUX CEYECHUMN IPU COCPEIOTOUCHHOM Moaue
MIPUTOYHOTO BO3/IyXa M3 TPEX PEIIETOK, €CIIH IUIOIIA b
MONEPEUHOI0 CEYCHUS TOMEIICHUS COCTABIISIET
24KB.M.

BbinoJiHeHHE YacTH KypPCOBOI0 MPOEKTAa
«BeHTWISIIUS TPAKTAHCKOTO 3TAHUD»
1.Onpenenenue napamMeTpoB HAPYKHOTO,
MPUTOYHOTO, BHYTPEHHETO, U YAAIIEMOTr0 BO3/yXa;
2 OmnpeneneHue BpeIHOCTEH, BBIACISIOMIUXCS B
MTOMEIICHUH;

3. Pacuer Bo3nyxooOMeHa rpadoaHaTUTHYECKUM
METOJIOM JJIsl TPEX PACUETHBIX MEPUOJIOB;

4. Pacuer BO31yx000MEHa 110 KPaTHOCTH;

5. CocraBneHue BO3AYIIHOTO OalaHca 1Mo 3TaXam;

IMpumep 3axaHus 1J1s1 KOHTPOJIbHOM padoThl 1
1.OnpenenuTs napamMeTpbl Hay>KHET0, BHYTPEHHETO,
MPUTOYHOTO M YIAISIEMOTO BO3yXa Ul PAaCYETHOTO
MOMEIICHUS. 3aHue B3SATh U3 CTPOUTEIHLHOTO
KaTaJiora COrjlacCHO BapHaHTy.

2.0npenenuTb KOJIMYECTBO BPEAHOCTEH,
BBIJICJIAIONIUXCS B PACUETHOM MOMEIIIEHUH.

3. I'papoananuTyecKkuM METOZOM OIPEACIUTh
TpebyeMble BO31YXOOOMEHBI JIJIsl PACUETHOTO
MIOMEIICHUS ¥ BEIOPATh U3 HUX - PACUCTHBIH.
O06ocHoBaTh BHIOOD.

IIpumep 3axaHusA 1J1s1 KOHTPOJIBbHOM padoThI 2
1. Onpenenuth quamMepbl y4aCTKOB BEHTCHUCTEMBI
2.0npenenuTs MOTEPU JABICHUS HA OCHOBHOM
pacueTHO! BETBU U 110J100paTh BEHTUIISTOP

[1IK-7.2:

Brimonnser paboThI o
MIPOEKTUPOBAHUIO AIEMEHTOB U
CHCTEM OTOIUIECHHUS,
BEHTHIISIINH,

KOHAWUIIMOHUPOBAHUA BO31yXa

Teopernyeckne BONpochl:

1. Tlpuemo-cnaTOYHBIE TEXHUYECKHE HCITBITAaHMUS
BEHTHJISILIUOHHBIX CUCTEM.

2. PerymmpoBanue " MaCTIOPTU3ALUS
BEHTHISILIUOHHBIX YCTaHOBOK.

3. CaHUTapHO-TUTHCHHYECKHE HWCIBITAHUS CUCTEM
BEHTHJIALIUH.

4. OObeM, coaepxaHHe U TOPSAOK IPOBEIACHUS
UCTBITAaHUN, 00paboTKa pe3yIbTaTOB.

5. Dkcmyatanmust ~— BEHTWIAIMOHHBIX  CHCTEM,
OpraHu3aIMOHHBIE CTPYKTYPHI.




6. OT4YETHO-KOHTPOJbHAS JTOKYMEHTAIIHS.
[1naHoOBBIE U KAMUTATbHBIC PEMOHTHI.

8. Crnenmduka cocTaBieHUsI MPOCKTHOW U paboueit
TEXHUYECKON JOKYMEHTAIUMU IO BEHTHIISAIUU U
BEHTHJISIIITHOHHOMY 000pY/I0BaHUIO

9. TexHUKO-3KOHOMHYECKOE o0ocHOBaHUE
NPOCKTHBIX PEIICHUI

I[IpumepHbIe MPpaKTHYECKHE 32 JaHUS IS
IK3aMeHa:

~

1.Ha ocHOBe aHanu3a BpeHOCTEN,

BBIJICJIAIONINXCS B TIOMEIIEHUH, Pa3padboTaTh CXeMbl
N0JJa4! M yaJIeHUs BO3lyXa B FOCTUHUIIE
MOBBILIEHHON KaTEerOpHUH, B CHAIIBHOM KOPITyCe
JIETCKOI'0 caJia, B MHOIO9TaKHOM JKMJIOM 3JJaHHU.
2.Pa3zpaboTarh cXeMbl IOJAY U yJAICHUS BO3yXa B
00€eIeHHOM 3aJI€.
3.Pa3zpaboTaTh cXeMbI MOAAYH U yIAAJICHHS BO3yXa B
CIIOPTUBHOM 3aJI€.
4.Pa3paboTarh CXeMBbI [10JIa4U U y1aJICHUs BO3AyXa B
IJ1aBaTeIbHOM 3alie OacceliHa.

5. Pa3paboTarh cXxeMbl I0Jjauu U yJaJIeHUs BO3yXa B
3pUTEJIBHOM 3aJe€.
6.0npeaenuTs YMCa0 BEHTUISAILMOHHBIX YCTaHOBOK,
00CTyXUBAIOLIUX 3/1aHUE. 3aHUE BHIOPATh 110
KaTaJIoTy, COIJIACHO BapUaHTY.
7. CrpynnupoBath MOMEIIEHUs, 00CTYKMBAEMbIX
OJIHOW PUTOYHOM YCTAHOBKOM IO BHJIaM
BPEIHOCTE. .
8. BriOpaTh MecTa pacioioKeHHs IPUTOUYHBIX U
BBITSDKHBIX BEHTUISILIMOHHBIX YCTAaHOBOK B 3/1aHUU.
O06ocHOBaTh NPUHATOE pellIeHne. 3JaHue BbIOPaTh 110
KaTajory.
9. Pa3zpaboTaTh KOHCTPYKIIMIO BBITSXKHOM IIAXThI B
CUCTEME C I'PaBUTALMOHHBIM MOOYKICHUEM.
10. Pa3paboTaTh NpUTOYHYIO BEHTHUJIISLIHIO C
YCTPOMCTBOM BEHTLEHTpA. 3JaHUE BHIOPATH O
KaTajory.
O060cHOBaTh MPUHATOE PELLICHUE

11.IIpou3sBecTu TPaCCUPOBKY BO3AyXOBOJOB U
KaHAaJIOB MPUTOYHBIX U BBITSKHBIX CUCTEM B 3/ITaHUHU.
3nanue BbIOpaTh 1o Kartanory. Ilpegycmorpers
cOOpHBIE IPUTOYHBIE U BBITSHKHBIE KOJIJIEKTOPHI.
12. OnpenenuTs OCHOBHBIE XapaKTEPUCTUKHU
kanopudepos K3III1, K4I1I1, K3BII, K4BII, KOCO,
K®BO u ap.: mioniaip NOBEPXHOCTH HarpeBa, JKUBbIE
CEYEHHS 10 BO3AYXY U TEIJIOHOCUTEN0, KO3 puiineHT
TEIUIONEPEIadH.
13. IIpoBecTn aHAJIN3 OCHOBHBIX XapaKTEPUCTUK
Kajopudepos.

14. PaccunTtaTh KO3 PUIHEHTHI TEIJIONEpeIaun
kanopudepos K3I1I1, K3BII, KOCO, KOBO s
TEIJIOHOCHUTEJIEH NIap U BOJIa IPU MAaCCOBOW CKOPOCTH




BO3/yXa, paBHoi 7,75 u ckopoctu Boabl 0,45Mm\c.
BriOpate Hanbomnee 3¢ ek TUBHBIN

15. CnpoektupoBaTh KaTOpuPEPHYIO YCTAHOBKY
JUISL IPUTOYHON CUCTEMBI IIPU CIIEYIOIINUX UCXOAHBIX
JIaHHBIX: HaualbHas TeMIeparypa Bosayxa - 32 °C;
Temrieparypa nputoka - 15 °C; pacueTHsIit pacxo
Bo3yxa — 45000m3/4ac.
O60cHOBaTh IPUHSTOE PEIICHHUE

16. Pa3paboTaTh cxemy 0OBsI3KH Kajtopudepa,
NPEIOTBPALIAIOIIYIO 3aMep3aHie BOJIbI B TPyOKax
kajopudepa. YkazaTh 3aIlI0pHBIC U PETYIUPYIOIIHEe
ycrpoiicTBa. CxeMy 00BsI3KH Kajopudepa HauepTUTh C
coOJroIeHreM MpaBil 0GOpMIICHUSI TpadUIECKUX
noxkymentoB B CIIJIC.

17. B xaranorax eBponenCcKux Mpou3BOIUTEIICH
COTJIACHO €BPONEWCKHUM CTaHAapTaM HATH (QUITBTPHI
TpeX KIACCOB JUISl OYUCTKH OT MBUTH TPUTOYHOTO U
PELUPKYISIIMOHHOTO BO3/1yXa.

18.ITono0path GuiIbTp 11si IPUTOUYHONU KaMephl;
pacueTHbIi pacxon Bo3ayxa — 45000m3/4ac.
O060CcHOBaTh NPUHATOE PELLICHUE

19. Paccuutats TpyOy Bentypu no merosuke,
pa3paboTaHHON MHCTUTYTamMu [ Unporasoouncrka u
HUNHMOI a3, ecnu pacxoa o4MIaeMoro Bo3ayxa
coctasisier 20000m3\uac, a ckopocTh BO3/yXa B
ropioBune — 100m\c3.

20.Pa3paboTaTh MEpONPUATHS 11O MPEIOTBPAIIECHUIO
BUOpAIMK OT PabOTAIOIINX BEHTHIIALIMOHHBIX
YCTaHOBOK B 3alPOEKTUPYEMBIX IPUTOUYHBIX U
BBITSKHBIX KaMepax.

21. OcoGeHHOCTH KOHCTPYKIIMH MTaCCUBHBIX U
AKTHUBHBIX IIYMOTJIyIIUTENENH. PaccMOTpeTh BapuaHThI
KOMITOHOBKH IJIACTUHYATHIX IIYMOTJIYIIUTENEH ¢
MaHEJIbHO-KapKaCHBIMU KaMepaMH.

BbinoJsiHeHHe YacTH KypCOBOI0 NPOEKTA
«BeHTHISIUSA TPAKIAHCKOTO 3AaHU»

| .BeimonHeHne a’poaMHaMUYECKOTO PacyeTa CUCTEM
BEHTUJISILIVH.

2.Bp160p ¥ KOMIIOHOBKA BEHTUJISIIMOHHOTO
o0opynoBanus. OG0CHOBaHHE MPUHATHIX PELICHUH.
3. CocTaBieHus MPOEKTHOM U pabouell TEXHUYECKOM
JIOKyMEHTaUU

ITopsinok npoBeeHusi NPOMEKYTOYHOM aTTECTALMH, MOKA3aTeJIH U KPUTEPUH
OLICHUBAHMUS:
IIpomexxyTouHast arrecTanus N0 JUCHUILINHE «BEeHTUIAIM) BKIIFOYAaeT TEOPETUUECKUE
BOIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHUS 00YYaIOIMMUCS 3HaHUH, U TPAKTUYECKHE
3aJJaHus, BBIABIISIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJIeHUM, TPOBOAUTCS B (hopme
3ayeTa, 3K3aMeHa U B (popMe BBIITOJHEHHS U 3AIIUTHI KYpPCOBOTO IMPOEKTA.



DK3aMeH MO JaHHOW IUCIUIUIMHE TPOBOIUTCS B YCTHOM (hOpMeE 0 IK3aMEHAITMOHHBIM OUJIeTaMm,
KaK/JIbII U3 KOTOPBIX BKIIOUAET 2 TEOPETHUECKUX BOMPOCA U OJJHO MPAKTUUECKOE 3aaHHE.

IToka3zaTenu u KPUTEPHUHA OLICHUBAHUA 3a4€Ta:

— Ha OILICHKY «324TEHO0» — 00YYaIOIIHIACs JEMOHCTPUPYET IOCTATOYHBIN  YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIEC 3HAHUS, YMEHHUS OCBOCHBI HE MeHee ueM Ha 50%,
HO JIOMTYCKAIOTCSl HE3HAYUTEIIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYIHEHHS MTPU aHATUTHYECKIX
orepanusx, NepeHoce 3HAaHUI U YMCHHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYaIlUH.

— Ha OIEHKY «He 3a4TeHO0» — 00yJaroNIuiics IeMOHCTpUpYyeT 3HaHus He 0oiee 40%
TEOPETUIECKOr0 MaTepuana, JOIMyCKaeT CYIIECTBEHHBIC OTMOKHU, HE MOXKET MOKa3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

IToka3zarenu u KPUTCPHUHA OLICHUBAHUA JK3aMEHA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiics: IeMOHCTPUPYET BHICOKUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHUE
y4eOHOTO MaTepuraa, CBOOOIHO BBIMTOIHSAET MPAKTUYESCKHUE 3aJaHNs, CBOOOIHO OTIEPHPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUAX MOBBIIICHHOHN CI0KHOCTH.

— Ha OILICHKY «X0po1o» (4 6amia) — o0yJarouiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETCHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHEHUS IIPU aHATUTHUECKUX ONEPaLIUX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oana) — 00yJyarouuiicss 1IeMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMN: B X0J1€ KOHTPOJIBHBIX MEPOIIPUATHH JOMYCKaIOTCS
OLIMOKH, IPOSIBIISETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HaBBIKOB, 00yJaroIuiics
UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHECHUS TIPU ONIEPUPOBAHIH 3HAHUSMH U YMEHHUSIMH TIPU MX
NepeHOCe Ha HOBBIE CUTYAIIHH.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 O6aiia) — oOydaromuiics JeMOHCTPUPYET 3HaHUS He
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha
YPOBHE BOCIIPOU3BEIEHUSI U 00BSICHEHUS] MH()OPMAIIMH, HE MOXKET IM0Ka3aTh MHTEIJIEKTYaJIbHbIE
HaBBIKM PELIEHUs MPOCTHIX 3ajay.

KypcoBoii MpoeKT BBIMTOHSIETCS TI0]T PYKOBOJICTBOM IIPEIOIaBaATEIs, B TPOIIECCE €T0 HAMMCAHUS
oOyJaronuiicsi pa3BUBAET HaBBIKU K MPOEKTHON paboTe, 3aKperisis U OJHOBPEMEHHO pacIIupsis
3HaHU4, TOJTYYE€HHbIE IPU U3yueHuU Kypca. [Ipy BhIOIIHEHNH KYPCOBOTO MPOEKTa 00y4YaroLuiics
JOJIKEH MO0Ka3aTh CBOE YMEHHUE padoTaTh C HOPMATUBHBIM MaTEPUATIOM U IPYTUMHU
JTUTEpaTypHBIMU UCTOYHUKAMH, & TAK)KE BOZMOKHOCTh CHCTEMAaTU3UPOBATh U aHATM3UPOBATh
rpado-aHaTUTHYECKUI MaTepHall U CaMOCTOSTETbHO TBOPUYECKU €r0 OCMBICIIUBATS.

B nporiecce HanricaHust KypcoBOTO IPOeKTa 00yUYatomIuics JOKEH pa3o0paTbes B
TEOPETUIECKHIX BOMPOCaX N30PaHHOHN TEMBI, CAMOCTOSATEIIHHO MTPOAHATM3UPOBATh MPAKTHYCCKUH
MaTepHua, pa3oopaTth U 000CHOBATH MPAKTHYECKUE TIPEITIOKECHHUS.

IMoka3aTe i U KpUTEPUH OLIEHMBAHUSA KYPCOBOI'0 MPOEKTA:



— Ha OIICHKY «OTJHYHO» (5 6asyioB) — paboTa BHITIOJIHEHA B COOTBETCTBUH C 3a/IaHUEM,
00yyJaroImuiics MOKa3bIBaeT BHICOKUI YPOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE BOCIIPOU3BENICHUS U
00BsicHeHUs! HH(POPMAITNH, HO U MHTEJJICKTYAJIbHBIE HABBIKK PELICHUs PoOJIeM U 3a1a4,
HAXOKJCHUS YHUKAIBHBIX OTBETOB K IPOOIeMaM, OIICHKH M BEIHECEHHSI KPUTUYECKHX CYXKICHUH;
— Ha OILICHKY «Xopo1o» (4 6amia) — paboTa BBINOJHEHA B COOTBETCTBUU C 33JJaHUEM,
oOyJaronuiicsi oKa3bIBaeT 3HAHUS HE TOJBKO Ha YPOBHE BOCIIPOU3BEICHUS U OOBICHEHUS
uH(pOpMallii, HO M UHTEJUIEKTYalIbHbIC HABBIKY PEIICHUs TPOOJIeM U 3aj1a4, HaX0KJICHUs
YHHUKAJIbHBIX OTBETOB K Mpoliemam;

— Ha OLIEHKY «y/J0BJeTBOPUTEIbLHO» (3 Oania) — paboTa BHIIOJIHEHA B COOTBETCTBUU C
3aJjaHleM, OOYJaIOIUIICS MOKA3bIBAET 3HAHUS HA YPOBHE BOCIIPOU3BENCHUS U OOBSICHEHUS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLICHKY «HEey10BJIETBOPUTEIbHO» (2 Oaia) — 3a7aHne IpenoaBaTess BHIIOIHEHO
YaCTHUYHO, B TIPOIIECCE 3aAIUTHI PaOOTHI 00YUAIOIIUIACS TOMYCKAeT CYIECTBEHHBIEC OLIHMOKH, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIEC HABBIKH PEIICHUS TOCTABICHHOM 3a/1auH.

— Ha OIIEHKY «HeY/10BJIeTBOPUTEIbHO» (1 6arn) — 3a1anue npenoaaBaress BhIIMOITHEHO
YaCTUYHO, OOYUaIOIUICS HE MOXKET BOCIIPOU3BECTU U OOBSICHUTH COACPKAHHE, HE MOKET
MOKAa3aTh UHTEIJICKTYyaIbHble HABBIKU PEIICHHsI IOCTABICHHOM 3a/1a4H.



