MHUHUCTEPCTBO OBPA30BAHMS M HAYKU
POCCHMCKOM ®EJIEPALIN
DeaepaabHOC FOCY JAPCTBCHHOC OFOLKCTHOE 00PAa30BATCIBHOC YUPCKICHHC
BBICIIECTO 00PA30BaAHHS
«MarHuTOropcKuii rocy JapCTBCHHbIH TeXHHUCCKui yHuBepcutet um. .. Hocosa»

C.E.TABPUIIIEB

2017 r.

PABOYASA MPOTPAMMA JUCHHUIIJIMHBI (MOJYJIS)

BEHTHJIALIUMA ITAXT

Hanpasnenue noarotoBku (CrenuaaIbHOCTB)
21.05.04 T'opnoe neno

Hanpasnennocts (npoduiis/ crieruanuzanus) nporpammsl [logzemHast pas-
paboTKa PyIHBIX MECTOPOXKICHUH

YPpOBEHD BHICIIET0 OOPa30BaHKS — CIIEHHATTUTET

®dopma 00yueHus
OuHas
Wncruryt/ dpaxynsrer HHcTUTYT rOpHOTrO Aej1a U TPaHCIopTa
Kadenpa Pa3paboTku MeCTOPOXKIEHHUIT MOJIE3HBIX HCKOMAEMBbIX
4
Cemectp 8
Maruutoropck

2017 r.



Pabouas mporpamma coctaenena Ha ocHose PI'OC BO no cneunanbHocTr 21.05.04 op-

Hoe feno, yTBep:KkaeHHOro MuHucTepcTBOM 00pasoBaHus U Hayku Poccuiickoii denepauunu, ot
17.10.2016 r. Ne 1298.

Pabouast mporpamma paccMoTpeHa u omoOpeHa Ha 3acemaHuu kadeapbl pa3paboTku Me-
CTOPOJKJICHUH MOJIE3HBIX HckonaeMbIX «02» centsiOpst 2017 r., mpoTok

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

Pabouasi mporpamma omoOpeHa MeTOAMYECKOH KOMHCCHEH WHCT a TOPHOTO Aena U
TpaHcnopta «19» cenrsiopst 2017 r., mpotokoa Ne 1.

Ipencenarenn /C.E. I'aBpuwues /

Pabouast mporpamMma cocraBieHa:
noueHt kadenpst PMITH, k.T.H. /%/ —
¢ ~/ AM. Maxwuros /

Penensenr:
3aBenytowuii 1adoparopru OO0 «Ypanl eolIpoekT»
/ Ap.A. 3y0Oxos/



JIuceT perucTpanuy H3MeHeHHH H J0NOJTHeHHH

aTa.
A IToanuce
Ne Paznen Kparkoe conepxanue Ne npoTtokona -
n/m | TIpOrpamMmmel WU3MEHEHHsl/ IOTIOJTHEHHSI 3aceqaHusl S
kadenpoit
Kadenpsl y
AxTtyanu3auus yueOHO-METOJHYECKOrO U
1 Ne 8 uH(pOpPMaITMOHHOTO obecneyeHus IIporokon Ne 2 ot
JUCLUIIIINHBI 18.09.18 4
AxTtyanusaius y4eOHO-METOIHMYECKOTO U
y y & IIpotokon Ne 3 ot
2 Ne 8 UH(OPMALIMOHHOTO ObecreueHus

JUCLIUTIIIUHBI

11.10.19




1 Ilean ocBOEHMSI AUCHHUILJINHDBI

[enpro nucuuIuIMEbl « BEHTHIIALNS IAXT» SBIAETCA IIOJIyYEHUE CTYACHTaMU TEOpEeTHYe-
CKUX 3HaHUI O BEeHTWISILIMY IIAXT U €€ POJIM B oOecriedeHnu 0e30I1acCHOCTU TOPHBIX padoT.
3anadyeil U3y4eHus IUCLUUIUIMHBI ABJISETCS MMOIYYEHHE CTYIEHTaMU TEOPETHUUECKUX CBE-
JCHUH ¥ IPHOOpeTeHnEe UMM ITPAKTUYECKUX HABBIKOB B 00JIACTH:
- MCII0JIB30BAHUS COBPEMEHHBIX CIIOCOOOB, CXEM U CPEJCTB BEHTWIALIUHU IAXT;
- IPOCKTUPOBAHUS BEHTWIALIMY LIaXThI;
- METOJI0OB YIIPABJICHUs U KOHTPOJIS IapaMEeTPOB BEHTHIIALIMY 1IAXT.

2 MecTO THCHMILIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPorpaMmMsbl No/1-
rOTOBKH CIIEIMAJIHNCTA

JucuuiuinHa «BeHTHIAMs axT» BXOAUT B 0a30BYyI0 yacTh Osioka 1 oOpazoBaTenbHOM
IIPOrPaMMBI.

JUis n3ydeHusl AUCHUILUIMHBI He0OXOAUMBI 3HaHUS (YMEHUS, BIAJeHUs), CPOPMUPOBAH-
HblE€ B pe3yjbTaTe HU3y4YEHHUS OCHOBHBIX IOJOXKEHHM CleAyromuX AucUuIUIMH: «['eomorusy,
«[TonzemHas pa3paboTKa MECTOPOKICHUIN MOJIE3HBIX HCKOMAEMBbIX», «A3pOJIOTUS TOPHBIX Ipe-
npusiTuit», «besomnacHocTh BeAeHUs TOPHBIX padboT», «TexHosnorus u 0€30MaCHOCTh B3PBIBHBIX
padoT».

3HaHus (YyMEHUs, BJIAJCHUS), NOJyYE€HHbIE TIPU M3YYEHUU JaHHOM JUCLMIUIUHBI OyAyT
HEOOXO/UMBI MPH OCBOCHUU AMCUUIUIMH: «TexHosorus mpou3BojacTBa padbory», «TexHonorus
MOJI36MHOM U KOMOMHHPOBAHHOW pa3pabOTKU PYJHBIX MECTOpOXAeHMI», «lIporeccsl noazem-
HOU pa3pabOTKH PYIHBIX MECTOPOXKICHHI», «CUCTEMBI pa3pabOTKU PyIHBIX MECTOPOXKIACHUI».

JucummumHa «BeHTmisinys maxT» HeoOX0iuMa JUTsl BBITOJIHEHHS! BBITYCKHON KBaTH(u-
KallMOHHOW pabOThl — TUIJIOMHOTO ITPOEKTA.

3 Komnerenuun ody4aromerocsi, popmMupyemsbie B pe3yabTaTe 0CBOCHHUS
AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJibTaThbl 00y4eHust

B pesynbrare ocBoeHus IUCHUIUIMHBI (MOoayns) «BeHTuisamus maxt» oOydarommiics
JIOJDKEH 00J1a1aTh CIEAYIONIMMU KOMIIETeHIIUSMU:

CrpyKTypHBII
JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs

KOMIICTCHIIN U

OIIK-1 cnocoOGHOCTHIO pemaTh 3a1a4M NpogecCHOHATBHOM 1esITeJIbHOCTH HA OCHOBE MH-
(popmanmoHHOM 1 OuOIHOrpaduyYecKoi KyJbTYpPhl ¢ IPUMEHEeHHEeM HHPOPMAIHOHHO-
KOMMYHHKAIHOHHBIX TEXHOJIOTHH U ¢ Y4€TOM OCHOBHBbIX TPeOOBaHUI1 HH(pOpMALMOHH O
0e30MacHOCTH

3HaThb OCHOBHBIE ONpe/ETICHNS U MOHATHS B 00J1aCTH 0€3011aCHOCTH MPH I'e0JI0ro-
MIPOMBIIIIJIEHHON OLIEHKE MECTOPOKIEHUI TBEP/IbIX MOJIE3HBIX NCKOMAEMbIX U
TOPHBIX OTBOJIOB;

OCHOBHBIE METO/Ibl aHaJIN3a IPOU3BOJICTBEHHBIX YCIOBUHN MPU PA3IUYHBIX TE€X-
HOJIOTUYECKHUX IIpOLIEccax;

OCHOBHBIE METO/Ibl U YCTPOMCTBA, TPUMEHSIEMbIE /17151 00ECIIeUeHUsI HOpMaJlb-
HBIX 1 O€30MaCHBIX YCIOBUHN Tpy/Ja Ha Kapbepax.

VYmeTb AHAJIIM3UPOBATh IMPOU3BOACTBCHHEIC YCIIOBHA TPYJa Ha KapbE€pax MpH BBITIOJI-
HEHUU TEXHOJIOTUYECKUX MPOIIECCOB;

BBIOPATh TEXHOJIOTHIO, 00€CTIeunBarONIyI0 3P HEKTUBHOCTH U 6€30MacHOCTh
BEJICHHUSI OTKPBITHIX TOPHBIX padoT

pacrno3HaBath 3G EeKTHBHOE pelieHrne 0T Hed(P(HEKTUBHOTO;

NMPUMCHATH NOJTYYCHHBIC 3HAHHWA B O6J'IaCTI/I 6C3OH3CHOCTI/I IpU reoJIoro-




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[TnarupyemMble pe3ynbTaThl 00yUCHHS

IIPOMBIILIJICHHON OLIEHKE MECTOPOKAECHUHM TBEPABIX MOJIE3HBIX MCKOIIAEMBIX U
TOPHBIX OTBOJIOB B MPO()ECCHOHAILHON AEATEIbHOCTH; UCTIONIb30BaTh UX Ha
MEXIUCUUIITIMHAPHOM YPOBHE;

KOPPEKTHO BBIPAXKaTh U apTryMEHTHPOBAHO OOOCHOBBIBATH MOJIOKEHUS TPe/I-
METHOH 00J1aCTH 3HAHMSL.

Bnanets

HaBbIKaMU OIPEEIEHUS YPOBHSI IPOU3BOICTBEHHOIO 1IyMa;
ocHoBHbIMH HOpMaTuBHBIMU AokymMeHTamu (CHullel, CanlluH, TOCTs1 1
[1T3);

HaBbIKaMU M METOJAMKaMH 0000IIeHUS PE3yIbTATOB PEIICHNUs, SIKCIIEPUMEH-
TaIbHOH e TEILHOCTH,

croco6aMu OIICHUBAHMS 3HAYUMOCTH U MPAKTHYECKON MPUTOJTHOCTH MOTyUeH-
HBIX PE3yJIbTaTOB;

OCHOBHBIMH METOJIaMHU UCCIIEJIOBaHMsI B 00J1acTH 0€30MacCHOCTH MPU I'e0JI0ro-
IIPOMBIIIIJIEHHON OLIEHKE MECTOPOKIEHUI TBEP/bIX MOJIE3HBIX UCKOMAEMBIX U
TOPHBIX OTBOJOB, IPAKTUYECKUMHU YMEHUSMHU U HaBBIKAMH MX HCIIOIb30BaHNUS;
po(heCCHOHATLHBIM SI3BIKOM TPEAMETHON 00JIaCTH 3HAHUS;

croco6aMu COBEpIICHCTBOBAHUS MPO(ECCUOHANBHBIX 3HAHUN U YMEHUH ITyTeM
WCIIOJIH30BAHUS BO3MOKHOCTEH HH()OPMAITMOHHON CPEJIbI.

I CK-2.5 BaagenneM MmeTogamMu odecrneyeHusi MPOMbBINLIEHHON 0€30MaCHOCTH, B TOM YHCJIe
B YCJIOBHUSIX YPe3BbIYAHHBIX CUTYALMii, IPH MPOEKTHPOBAHUH U IKCILTYaTALMHU FOPHBIX
NpeANnpUATHH € TO3eMHBIM CIIOCO00M Pa3paboTKU PYAHBIX MECTOPOKIEHU I MOJIE3HBIX

HCKOITAaeMBbIX

3HaTh

- MCTOOUKY 000CHOBaAHHS napaMeTpOB MAXTHBIX BEHTUIIAIIUOHHBIX CUCTCM,
- HHXXCHCPHOC obecrneucHue BCHTUJIIIIHWH IIAXT

YMmern

- BBIOUPATh CXE€MBbl U TEXHUUYECKHE CPEICTBA IPOBETPUBAHMSI TOPHBIX BbIpabo-
TOK Pa3JIMYHOTO Ha3HAYEHUS U LIAXTHI B LIEJIOM;

- pacCUMTHIBATh OCHOBHBIE ITapaMeTPbl BEHTUIIALIMU TOPHBIX BHIPAOOTOK,
YYaCTKOB U IIaXThl B LIEJOM;

- aHAJIM3UPOBaTh 3P (PEKTUBHOCTH PaOOTHI BEHTUIIATOPOB HA IIAXTHYIO BEHTH-
JISTHUOHHYIO CETb.

Bnanets

- TOPHOY TEPMUHOJIOTHUEM;
- OCHOBHBIMU T0JI0’)KeHusIMU [IpaBun 6e3omacHocTy;
- METOJIaMHU OLIEHKU 3P (PEKTUBHOCTH NPOBETPUBAHMS LIAXT.




4 CTpyKTYpa U cojiepKaHue TUCHUILTHHBI (MOTYJIs1)
OO6m1as TpyA0EMKOCTh AUCIHUILUIMHBI COCTABIISIET 4 3aueTHBIX enunull 144 akaja. 4acoB, B TOM YHUCIIE:
— KOHTaKkTHas pabota — 86,8 akas. 4acos:

— aynuTopHas — 85 akaj. 4acos;
— BHeayauTopHas — 1,8 akas. 4acos;

— camMocCTosITeNbHasl pabota — 57,2 akaj. 4acos;

Pazpen/ tema
JAUCIHUTIIIITHHBI

Cemectp

AynuTopHas

KOHTaKTHasi paboTa

(B akaj. yacax)

JIEKIAHA

nabopar.
3aHATHS

IIpaKTHU4.
3aHATUA

amMocrosiTesibHast paboTta (B akaj|. yacax)

I

Buj camocToATeIbHOM
paboTer

dopMa TeKyIIero KOHTPOJIsl yCIeBaeMOCTH |
HpOME)KyTO'—IHOﬁ aTTecrTaliuu

Koz u cTpyKTypHBIi

dJIEMEeHT
KOMIIETeHIIUN

1. IlaxTHBIE BEeHTUJISIIIUOHHBIE CETH
(IIBC)

1.1. O6mmue ceenenus o [IBC.
Knaccuduxarms LLIBC. OcHOBHBIE 3aKOHBI
nBrkeHus Bo3ayxa B LIIBC. Metons! pacdyeTa
€CTECTBEHHOTO BO3[yXOpacIlpeaeieHus U
perynuposanus B IIBC. KomnsrorepHoe pe-
meunwne [NIBC

=
o

1.2. PaboTa BEHTWIATOPOB Ha MIAXTHYIO BEH-
TUJSIIMOHHYIO CETh.

Pabota onHoro Bentmisitopa. CoBMecTHas
paboTa HeCKONbKUX BEHTHIIATOPOB. COB-
MecTHasi paboTa BEHTWIATOPA U €CTECTBEH-
HoM Tsiri. PaboTa moa3eMHBIX BCIOMOTaTeNb-
HBIX BEHTHJISITOPOB

4/4

10

1.3. PerynupoBanue pacnpezeiicHUs BO3ayXa
B IIIaXTHOM BEHTHWJISIIMOHHOM CETH.

Crioco0sI perynupoBanus. MizmMeHnenue pe-
KUMa paboTHI TTIAaBHOTO BEHTHIISATOpA. Y Be-
JINYEHUE U YMEHBUICHUE a3POIMHAMUYECKOTO




Pazpnen/ tema
JAUCHUILIUHBL

Cemectp

AynuropHas

KOHTaKTHasA pa60'ra

(B akaj. yacax)

JIEKIAHA

nabopar.
3aHATHS

IIpaKTHU4.
3aHATUA

amMocrosiTesibHast paboTta (B akaJ|. yacax)

I

Buj camocrosTeIbHOM
paboTsl

(I)opma TEKYLIEro KOHTPOJIA YCIIEBAEMOCTU U
HpOMe)KyTO'—IHOﬁ aTTecTaluu

Koz u cTpyKTypHBIH

JJIEMEeHT
KOMIIETeHIITUH

COIPOTHBIICHUS BHIPa0OTOK. PerynupoBanue
C TIOMOIIBIO BCITIOMOT'aTEIbHBIX BEHTHIIATO-
poB. PerynnpoBaHvie B CIOXHBIX BEHTUJISILIH-
OHHBIX CeTIX. TeXHUYECKHE CPENCTBA PEry-
JIUPOBaHUS

Hroro no pa3acity

10

20

2. BeHTHJISINUSA IAXT

oo

2.1. BeHTUIANUS TYITUKOBBIX BBIPAOOTOK.
Oco0eHHOCTH BEHTUJISIINY TYTTMKOBBIX BhIpa-
60TOoK. BBIOOD CcITOCOO0OB M CXE€M BEHTIIISAIIUU
TOPHBIX BBIPAOOTOK U MOI3EMHBIX COOPYXKe-
HUl. BenTmianus 3a cyer oOLIeaxTHON Jie-
MIPECCHUU U C IOMOIIBIO BEHTUIISITOPOB MECT-
HOTO MPOBeTpUBaHus. BeHTHsms Beipabdo-
TOK OOJIBIION MPOTHKECHHOCTH. BEHTHIIALINS
TYIHMKOBBIX Kamep. BeHTUIsIinoHHOe 000py-
noBanue. [IpoexTrpoBanre BEHTUIIALNY TY-
MTUKOBBIX BBIPAOOTOK

8/2

10

2.2. BeHTHIALMS BBIEMOYHBIX OJIOKOB.
OcHoBHbIe onpenenenus. TpeboBaHus K cxe-
MaM BeHTHIISIIMU. CXeMBI BEHTHIISAIINHA
OYHUCTHBIX OJIOKOB pynHBIX maxT. [lopsmgok
pacdeTa pacxoja BO3ayxa IS IPOBETPHUBA-
HUS 0JIOKOB

8/4

10

2.3. Crioco0Bbl ¥ CXEMBI BEHTWISLIMH [IAXT.
Crioco0bl BEHTWIALMKA IaxT. Har"erarenb-
HBIH M BCACBHIBAIOIIMI CITOCOOBI BEHTHIISALIMH.




£
AynuropHas S
KOHTaKTHas paboTa =S
(B akaj. yacax) E =}
& 2 =
=
Pazpnen/ tema § E Buy camocrosTeIbHON Dopma TeKyIero KOHTPOJIS YCIIeBAEMOCTH 1 g 2=
JICIUIIIAHBL H S paboTsl TIPOMEXKYTOYHOMH aTTecTaluu 2 < E
o] - i 2 gE g
= |8 2| E 8 : =3
= Q= = = 3 = 2
SRR 2 £
2 1S 2| 8 = 5
Q ® o & < g
z
KoMOuHMpOBaHHBIH  CIIOCOO  BEHTHJIALIUU.
O6nactu npuMeHEeHHs!.
CxeMbl BeHTWISIIUY waxT. L{enTpanbHas,
(baHTOBAS M CEKITMOHHAS CXEMBI BEHTHIISI-
1un. O0JacTH IpUMEHEHHUS
2.4. YTeuku BO3ayXa B IIaXTaxX. 8
Omnpenenenus 1 KIacCUPUKAIMS. Y TEUKH
4yepe3 BEHTWISIITIOHHEBIE COOPYKEHUS U BBI-
paboTaHHOE TIPOCTPAHCTBO. MEPOIIPHUATHS IO
YMEHBIIIEHUIO YTEUEK
2.5. BEeHTWISIIMOHHBIE COOpPYKEHHUsI HA IIax-| 8 9/4

Tax.

Ha3naueHne BEHTUIISILIMOHHBIX COOPYXKEHU.
Bentunsumonnsle nepeMbeldky. BeHTHsanm-
OHHBIC JBEpH U nUTIO3EI. Kpoccunru. 3amep-
HbIE CTAaHIMH. | epMeTHYHbIE HaIIIaXTHHIE
31aHus. BEeHTUIATOpHBIE YCTAHOBKH Ha 10-
BEPXHOCTH IIAXT

Tema 2.6. KouTpoas BeHTWISIMH maxT. [Ie1-| 8
neBeHTHIsAIMOHHAsA ciyx0a (IIBC).
TpeOoBaHMs K KOHTPOJIO BEHTWIIAINH IIIaX-
Thl. KOHTPOJIb CKOPOCTH JBMXKEHHUS M Pacxo-
na Bo3ayxa. KoHTpoJib cocTaBa 1maxTHOMU aT-
Mocdepsl. KoHTpons Temmeparypbl, BIaXHO-
CTH U AaBlieHus Bo3ayxa. Opranusanus mbi-
JICBEHTHJIALIMOHHOM CIy»ObI Ha I1axTax




Pazpnen/ tema
JAUCHUILIUHBL

Cemectp

AynuropHas
KOHTaKTHasi pab

0Ta

(B akaj. yacax)

JIEKIAHA

nabopar.
3aHATHS

IIpaKTHU4.
3aHATUA

amMocrosiTesibHast paboTta (B akaJ|. yacax)

I

Buj camocrosTeIbHOM
paboTsl

(I)opma TEKYLIEro KOHTPOJIA YCIIEBAEMOCTU U
HpOMe)KyTO'—IHOﬁ aTTecTaluu

Koz u cTpyKTypHBIH

JJIEMEeHT
KOMIIETeHIITUH

2.7. YupaBneHrne BEHTWIALUOHHBIMHU PEXKHU-
MaMHU TP aBapusix.

TpeboBaHMs K BEHTWISILMOHHBIM PeXUMaM
mpu aBapusix. Mx Buasl. Beibop BeHTHIAIIN-
OHHOTO pE&XUMa MpH Moxkape. Y CTOMUUBOCTh
U cTaOdMIM3anus BEeHTWISLUY IPH TOXKape.
BeHTUIALMOHHBIN peXXuM OpU HATUUYUH U30-
JIUPOBAHHBIX MOKAPHBIX YUYACTKOB

Wroro no pazneny

(e}

12

25/10

20

3. IIIaxTa kak BCHTHJISAINMOHHAaA CUCTEMA

oo

3.1. VopapneHue BEHTWISIUEH axThl.
3ana4yn ¥ 3HaYeHHE YIIPaBJICHUS BEHTHIIAIH-
et maxtbl. CriocoObl U CpeaCcTBa YIPaBICHUS.
VYnpasneHne BEeHTWISIIUEN IPU HOPMAIIbHOU
paboTe maxTel. YTpaBieHHe BEHTHIALUEH
IIaXThl B aBAPUUHBIX CUTyallUiIX. ABTOMaTH-
3alusl yIpaBJieHUs] BEHTWISILKEH: nHpopMa-
LUOHHOE obecrieueHre, alrOpUTMbl, TEXHH-
YecKkoe 00ecrieueHHe CHCTEMbI aBTOMAaTHYe-
CKOTO YIPaBJICHHS BEHTWISILIUEN, 3KOHOMHU-
gyeckas 3QPeKTUBHOCTD

8/4

10

3.2. 3.2. Hanmexnocts u 3()(PEKTUBHOCTD
(YHKIMOHUPOBAHUS IAXTHOM BEHTUISALMOH-
HOH CUCTEMBL.

OCHOBHBIE OHATHUS U onpeaenenus. Kpure-
pun u nokasarenn. GakTopbI, ONPEAEIAIONINE
CTOXAaCTUYECKYIO JIMHAMUKY [TAXTHOM BEHTH-

8/4

10




Pazpnen/ tema
JAUCHUILIUHBL

Cemectp

AynuropHas
KOHTaKTHasi pab

0Ta

(B akaj. yacax)

JIEKIAHA

nabopar.
3aHATHS

IIpaKTHU4.
3aHATUA

amMocrosiTesibHast paboTta (B akaJ|. yacax)

I

Buj camocrosTeIbHOM
paboTsl

(I)opma TEKYLIEro KOHTPOJIA YCIIEBAEMOCTU U
HpOMe)KyTO'—IHOﬁ aTTecTaluu

Koz u cTpyKTypHBIH

JJIEMEeHT
KOMIIETeHIITUH

JIALUOHHON cucTeMbl. [[pUHIUITBI 1 METOABI
MOJICJIMPOBaHHUS Tporiecca GyHKIIUOHUPOBA-
HUS IAaXTHON BEHTHIALMOHHON CUCTEMBI H
MPOrHo3a ee nokazaresneil. CUHTE3 BBICOKO-
Ha/ICKHBIX ¥ 9PPEKTHBHBIX IaXTHHIX BEHTH-
JISIUOHHBIX CHCTEM. DKOHOMU4YecKast A dhek-
TUBHOCTH (DYHKIIMOHMPOBAHMS IIAXTHOW BEH-
TUJISIITUOHHONW CUCTEMBI

3.3. [IpoekTHpoBaHNE LIAXTHBIX BEHTHISLHU-
OHHBIX CHCTEM.

OOmue TpedoBaHUs K TPOSKTUPOBAHUIO
IIAXTHBIX BEHTWISLIMOHHBIX cucTeM. MeTo-
Ibl IPOEKTUPOBAHUS CUCTEM BEHTUIIALIUU
TOPHBIX OOBEKTOB. DTarbl MPOSKTHPOBAHUSL.
Be16op cxemsl BeHTIIIsIIMU. OTnipeenienue
pacxoja BO3ayXa AJsl BEeHTHJISILIMY IAXTHI.
EcrectBenHas tara. Pacnipenenenue Bo3yxa
0 BBIPAOOTKaM M IPOBEPKaA MONEPEUHBIX Ce-
YeHHI BBIPAOOTOK 110 JAOIyCTUMBIM CKOPO-
CTsIM JBIJKEHUS BOo3ayxa. [IpoBepka ycroii-
YUBOCTH ABWKEHHS BO3IyXa B BEIPaOOTKAX.
Pacuer nenpeccun maxtsl. Beibop ciocoba
BEHTWJISILIMMU IaXThl. BEIOOp TIaBHOTO BEH-
TUIATOpa. Pacyer SKOHOMUUYECKHX MOKa3aTe-
Jel BeHTHIISIIUY [IaXThl

10/4

8,2

Uroro no pazneny

12

26/12

28,2

HUToro no pucuMijinae

34

51/22

57,2

IloaroroBka K 3a4yery

3auer




5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

B mporecce mpenogaBaHus AUCHUIUIMHBI «BEHTHISAIUS MIAXT» TPAAWIMOHHAS W MO-
JyJTbHO-KOMITETCHTHOCTHASI TEXHOJIOTHH.

[Tepenaya HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUHN U (DOPMHUPOBAHKHE OCHOBHBIX TPEICTAB-
JICHUH TI0 AUCIUTUTNHE « BEHTHIISAIHS MIaxT» IPOUCXOIUT C UCIIOIb30BaHUEM CIIaliI0B, (GHIEMOB
U MYJbTUMEIUUHOTO 000PYyIOBAHHUS.

Jlekuuu MPOXOIAT B TPaIUIMOHHOW (opme, B GopMe JIeKIUH-KOHCYIbTAIlMA U TIPO-
OseMHBIX Jekiui. TeopeTndeckuit MaTepuan Ha MPOOIEMHBIX JICKIHSIX SBISETCS Pe3yIbTaTOM
YCBOEHHSI TIOJTYYCHHOW MH(OPMAIIUU MOCPEICTBOM ITOCTAHOBKH MPOOJIEMHOTO BOIPOCA U TTOUC-
Ka myTel ero pemieHus. Ha NeKIusx — KOHCYIbTAIMIX H3JI0KCHHE HOBOTO MaTepuaia COIpO-
BOJKIA€TCS IIOCTAHOBKOM BOTIPOCOB M JIMCKYCCHEH B TIOMCKAX OTBETOB HA ATH BOTIPOCHI.

[Tpu nmpoBeneHNN NPAKTHYECKUX 3aHATHAX UCTIOIB3YIOTCS paboTa B KOMaH/IE.

CamocrosTenbHas padoTa CTUMYJIHPYET CTYACHTOB B MPOIECCE MOArOTOBKH JOMAIIHUX
3aJIaHui, TIPU PEIICHUH 3a]a9 Ha MMPAKTUICCKUX 3aHATHSX, IIPU MTOJATOTOBKE K KOHTPOJIBLHBIM pa-
00TaM M TIOJrOTOBKE K UTOTOBOM aTTECTAIIMH — 3a4ETY.

6 YueOHO-MeTOAMUYECKOE 00ecIIeYeHHe CAMOCTOSATEeIbHOM padoThl 00y4YAOIIUXCS
[TepedeHp TEM MPAKTUYCCKUX 3aHATHH

1. PacueT npoBeTpUBaHUS TYITUKOBBIX TOPHBIX BHIPAOOTOK.

2. Pacuer pacxoza Bo3tyxa JJisl HIPOBETPUBAHMS OYMCTHBIX OJIOKOB.
3. Pacuer pacxona Bo3ayxa JJisl IPOBETPUBAHUS IAXT.

4. PacueT mIaXxTHBIX BEHTHWISLIMOHHBIX CETEH.

5. Pacder gemnpeccuu maxThbl.

6. Pacuer mpoBeTprBaHUS IIAXTHI.

BOHpOCI)I IJId IIOATOTOBKH K 3a4€TY:

1. Xapakrepuctuka maxrthl (BHIpaOOTKHM) U €€ UCIOIb30BaHUE B IIAXTHON BEHTHJIALIUU.

2. CriocoObl 0TOOpa)keHUs! aXTHBIX BEHTHIILIMOHHBIX CETEH.

3. Knaccugukarus maxTHBIX BEHTHIAIIMOHHBIX CETEH.

4. OCHOBHbBIE MOHATHS TEOPHH I'pa)oB B IIAXTHON BEHTUIISALINY.

5. Ilonsarue o tomosioruu. Tononornyeckass 3aBUCUMOCTb JJI1 3aMKHYTOW a’pOJMHAMUYECKON
CXEMBI.

6. CymHOCTh Hepa3BETBIEHHBIX, MAPAJUICTBHBIX U TUArOHAJIBHBIX BEHTWISIIMOHHBIX ceTei. [1o-
HATHE O HEYCTONYMBOM BEHTUIISALIMOHHON CETH.

7. OCHOBHBIE 3aKOHBI JBUKEHHS BO3/1yXa B BEHTUJISILIUOHHBIX CETSIX.

8. IlpuHIMIIBI pacyéra BEHTUIISIIMOHHBIX CETEH.

9. CxeMbl coeTMHEHUS BBIPAOOTOK M UX PaCUET.

10. TocTronHCTBA M HEJOCTATKH JMArOHAIBHOTO COCTUHEHUS BEIPAOOTOK.

11. Tumbl MaXTHBIX BEHTHISATOPOB U 00J1aCTh UX MPUMEHEHHUS.

12. Pabora onuHOYHOTO BeHTHIIATOpA. OTIpeielieHre ero pabo4yero pexmnma.

13. TlocnenoBarenbHas paboTa BeHTHIATOPOB. llocienoBaTenbHOCTh OmpeseneHust padoyero
peKHUMa.

14. TapannensHas paboTa BeHTHIATOPOB. [locienoBaTenbHOCTh OMpeaeaeHus paboyero pexu-
Ma MpY yCTaHOBKE BEHTUWJISITOPOB HA OJTHOM U JIBYX CTBOJIAX.

15. CriocoObl ¥ TEXHUYECKUE CPE/ICTBA PETYIMPOBAHUS pacxo/ia BO3IyXa.

16. CymHOCTB TMONOKHUTEIFHOTO U OTPULIATEIIFHOTO PEryJIMPOBAaHUS pacxo/ia BO3IyxXa.

17. CxeMbl IPOBETPUBAHUS TYMHUKOBBIX BBIPA00TOK. CriocOOBI MTPOBETPUBAHMS TYIHUKOBBIX BBI-
paboTOK 3a CUET OOIIECTIAXTHOM JISTTPECCUH.



18. Crioco6bI poBeTpUBaHUS TYMUKOBBIX BBIPAOOTOK C MCIIOJIb30BAaHMEM BEHTUISITOPOB MECT-
HOro npoBeTpuBaHus. O0IacTH UX NIPUMEHEHUS, JOCTOMHCTBA U HEIOCTATKU.

19. O6opynoBanue A MPOBETPUBAHUS TYITHKOBBIX BEIPAOOTOK.

20. CxeMbl BEHTUJISILIMYA OYMCTHBIX OJ0KOB pPyIHBIX LIAXT.

21. Iopsinok pacyera pacxoza BO3ayXa AJisi MPOBETPUBAHUS OJIOKOB.

22. CnocoOsl npoBeTpuBanus maxT. TpeGoBaHus, npeabsasisemMble K HUM. X nocroumHcTBa M
HEJIOCTaTKU.

23. dakTopsl, BIUAIONIME HA BEIOOP criocoba nposeTpuBanus maxT. O01acTH NpUMEHEHUs pas-
JUYHBIX CITIOCOOOB MPOBETPUBAHUS.

24. CxeMbl IpoBeTpUBaHUs 1axT. TpeGoBanus, npeabsBisiemMble K HUM. X 10CTOMHCTBA U He-
JOCTAaTKH.

25. dakTopsl, BIMAIOLIME HAa BEIOOP CXEMbl NpOBeTpUBaHUs IaxT. O6JacTu NPUMEHEHUs pa3-
JMYHBIX CXEM MPOBETPUBAHHUSL.

26. BousiHue noa3eMHbIX yTedeK BO3/lyXa Ha padoTy HIAXTHON BEHTUISILIMOHHOM CUCTEMBI.

27. BnusiHUE MOBEPXHOCTHBIX YTEUEK BO3JyXa Ha pabOTy MIAXTHOW BEHTHISIUOHHOW CHCTEMBI.
MeponpusaTus 0 CHI)KEHUIO yTeueK BO3/yXa yepe3 BhIpaOOTaHHOE MPOCTPAHCTBO M 30HBI 00-
pYLICHHUS.

28. Ilopsaok omnpenienenus J0MyCTUMBIX YTeUeK BO3yXa AJIS IAXThI B LIEJIOM.

29. Ha3znauenue u kinaccu(uKanus BeHTUIAIIMOHHBIX COOPYKEHHI Ha IIaxTax.

30. [ToBepXHOCTHBIE U OA3EMHbIE BEHTUILIMOHHBIE COOPYKEHHSL.

31. CoticTBa maxTHOU nbutH. E€ BIMsHUE HA YeIoBeKa.

32. IlbuieBble PEeXUMBI CEPHBIX U CylbhuaHbIX maxT. [loHaTne 00 onTHManbHON CKOpOCTH
JBWDKEHUS BO3/IyXa B TOPHBIX BBEIPAOOTKAX.

33. CriocoObl u3MepeHus 3anbIIIEHHOCTH BO3/1yXa.

34. TIpuOopsI 111 KOHTPOJIS TAPaMETPOB BEHTHIISALINH IIAXT.

35. CyIIHOCTh aHEMOMETPUUECKUX U ICTIPECCUOHHBIX ChEMOK.

36. TpeboBaHusl K BEHTUISIIUOHHBIM pexXuMmaM npu aBapusx. x Buabl. BeiOop BEHTHISIMOH-
HOTO PeXHMa IpHU HoXkape.

37. CriocoObl M Cpe/ICTBA YIPABJICHHUS BEHTUIISAIMEN MIaXThl. ABTOMAaTH3allUsI YIIPABICHUS BEH-
THJIALUEH.

38. EctectBenHas 1ara B maxrax. [[puauHbI €€ BOSHUKHOBEHUS. XapaKTePUCTHKA ECTECTBEHHON
TATH.

39. CriocoObI M3MEpPEHUs IEMPECCUN €CTECTBEHHOH TATH.

40. BiusiHMe eCTECTBEHHOM TATH Ha pabOTy BEHTHJIATOPA [NIABHOTO MTPOBETPUBAHMUSL.

41. MeTozpl pacuéTra pacxoia Bo3ayxa JUIst TPOBETPUBAHUS PYIHBIX MIaxT. VX CyITHOCTB.

42. TlocnenoBaTeNbHOCTh OINPEENIEHUs] pacxo/ia Bo3ayXa AJs YCHIEHHOTO U HOPMAaJIBHOIO pe-
KIMOB TIPOBETPUBAHMS MIaXT. BIOOp pexkrMa mpoBeTPHUBAHHS [IAXTHI.

TecTbl 1151 KOHTPOJIST OCTATOYHBIX 3HAHUM

1. Kakne ropHble mopoabl XapaKTEPU3YKOTCSI BBICOKOM Ta30HOCHOCTBIO?
1 - MarMaTu4eckue;

2 - Metamopduueckue;

3 - ocazoYHEIE;

4 - ckalbLHBIE,

5 - ceimyumne.

2. YkaxwuTte npenensHo nonyctumyro kormnentpamnuio (ITJK) yrinekucioro rasa Ha paboynx me-
CTaxX M B UCXOSIINX CTPYAX YHYACTKOB:

1-1,5%;

2-1,0%;

3-0,75 %;



4 -0,5 %;

5-0,1%.

3. K xakoif KaTeropuu OTHOCSATCS IaXThl C OTHOCUTEIBHOM ra30006uiabHOCThIO 10 M3/M3 ?

1 - nepBoii;

2 - BTOPOIi;

3 - TpeThel;

4 - cCBEpXKaTErOpHOM.

4. Kak u3MeHUTCS a3pOoJIMHAMUYECKOE COMPOTUBIIEHNE BEHTHIIALIMOHHOTO TPYOOIIPOBOA, €CIIH
€ro MaMeTp yBEIUUUTh B 2 pa3za ?

1 - ymenpmmmTcs B 32 pasa;

2 - ymeHbmmTes B 16 pas;

3 - yMeHbIIUTCS B 8 pasa;

4 - ymeHbLIUTCS B 4 pas;

S - yMeHbIIUTCS B 2 pa3za

5. Kak u3MeHUTCS SKBUBAJIEHTHOE OTBEPCTHUE IIAXTHI, €CIIN €€ adpOJUHAMUYECKOE CONPOTUBIIEC-
HUE YBEJIUYUTH B 4 pa3a ?

1 - yBenuuutcs B 8 pasa;

2 - yBenuuutcs B 4 pasa;

3 - yMEHBIIUTCA B § pas;

4 - ymeHpIIUTCH B 4 paza;

S - YMEHBUIUTCS B 2 pasa.

6. CKOJb BEHTHJIALIMOHHBIX Y3JIOB COJICPKHUT 3aMKHYTasl adpoJMHAMHYECKas CXeMa, eCIIH U3-
BECTHO, YTO OHA UMEET 6 BEeTBEH U 3 A4YEHKH?

1 - Tpu;

2 - 4eThIpe;

3 - ATk,

4 - mecTsh;

5 - neBATE.

7. Yemy paBHO o01ee adpoanHamudeckoe conpoTuieHue (R0) BbipaboTOK cOeMHEHHBIX 10
HWDKETIPUBENEHHON cxeMe?

R2 R3
R1 R5
R4
1 1 1
Ry=R;+Rs+ + + ;
1- VRs Rz R
1 1

2. VR2 R

1

1

1
+
3. VR +R; JR,y

4- VR4




8. Kak u3meHuTCs 1aBieHne BEHTWISTOPA, €CIIM YaCTOTY BpallleHHs ero paboyero Kosueca yBe-
JUYUTH B 2 paza?

1 — ocranercs npexHUM;

2 - yBeNM4HTCS B 8 paza;

3 - yBenuuuTes B 6 pas;

4 - ygenuuutes B 4 paza;

5 - yBenuuuTcs B 2 pasa.

9. YkaxuTe crocod MOJ0KHUTEIHHOTO PETyIUPOBaHMS pacxo/ia BO3IyXa:

1 - yBenmueHue Mioma M NonepeyHoro ce4eHus BbIpabOTKH;

2 - IpUMEHEHNE BEHTHIIIMOHHOTO OKHA;

3 - IPUMEHEHUE MJIACTUHYATOr0 IIOBOPOTHOT'O PETYJISATOPA;

4 - npUMeHEeHue BO3AYIIHON 3aBECHI.

10. Kakoe MakcuManbHOE JJaBI€HUE CIIOCOOHBI pa3BUBATh IIAXTHbIE BEHTUISITOPHI?
1-1 Mlla;

2 — 100 kI1a;

3-50 kIla;

4 - 20 xIla;

5-10 xI1a.

11. ITo xakoli cxeme cielyeT COeAMHNUTh 3 BEHTUIIATOPA MEKIY COOOM /ISl MOIy4eHHs] MaKCH-
MaJIbHOI'O JaBJIeHUs 7

1 - mapanienbHOM;

2 - IOCJIEN0BATENLHOM;

3 — rocie10BaTeabHO — HapajiesIbHOMN;

4 — napaienbHO - MOCJIEI0BaTEIbHOM

12. Ykaxure pa3Mep 4yaCTULbI IbLIH, HAaHOOJIbIIIE ONTACHOM /TSl 3/10pPOBbS UEJIOBEKa:
1 - 6omnee 50 MxM;

2-10+ 50 MKM;

3-0,2+ 10 MKM;

4-0,2+0,1 Mmxm;

5 - menee 0,1 MxMm.

13. Kakoii npubop mo3BoisieT U3MEpUTh CKOPOCTh BO3YIIHOTO MOTOKA?

1 - anemomerp;

2 - MUKPOMETD;

3 - IcuxXpomerp;

4 - Gapomertp;

5 - uaTepdepomerp.

14. Kakoii cmoco6 npoBeTpuUBaHus clieAyeT IPUMEHATh IPH pa3paboTKe MECTOPOXKIECHU,
CKJIOHHBIX K CAMOBO3TOpPaHUI0?

1 — KoMOMHUPOBaHHBIH;

2 - BCACBIBAIOIIIMIA;

3 - HarHeTaTeNbHBIN.

15. TIpu xakoMm crioco6e mpoBeTpUBaHU KOI(PPHUIIMEHT 3armaca Bo3ayxa HMEET MUHUMAIbHOE
3HaueHue ?

1 - KOMOMHUPOBAHHOM;

2 - BCaChIBAIOLIEM;

3 - HarHETaTebHOM.



7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrecranmum

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranmuun

Crpyxk-
TYPHBII
3JIEMEHT [Tnaaupyemsle pe3yapTaThl 00ydeHUS OueHoYHBIE CpPENCTBA
KOMIIe-
TEHLUH

OIIK-1 cnoco0HOCTHIO pemaTh 3a1a4M NPo(ecCHOHATBHOM AesITeJIbHOCTH HA 0CHOBEe MHGOPMAaIHOHHON B 0H0JIMOrpadpuuecKoil KyJIbTy-
PbI ¢ IPUMeHeHHeM HH(POPMAIMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHHA M € y4€TOM OCHOBHBIX TpeOOBaHN HH(POPMALMOHHOI Oe3omac-
HOCTH

3HaTh OCHOBHBLIC OIIPCACIICHUA U ITOHATHA B
obsacTi 6€30MacHOCTH MPH Ie0I0ro-
IIPOMBILLIIEHHOW OLIEHKE MECTOPOKIE-
HUW TBEPBIX MOJIE3HBIX UCKOMIAEMBIX U
TOpPHBIX OTBO/JIOB;

OCHOBHBIE€ METO/IbI aHATIN3A IIPOU3BOI-
CTBCHHBIX yCJ'IOBI/Iﬁ IIpU pa3JINIHbIX
TEXHOJIOTHYECKUX MpoLeccax;
OCHOBHBIE METO/BI U YCTPOMCTBA,
IpUMEHsieMble [T 00ecrieyeHus Hop-
MaJIbHBIX U O€30MacHbBIX YCIOBUH TPY-
Jla Ha Kapbepax.

YMeTh | aHATM3HPOBATH MPOU3BOJICTBEHHBIC
YCIIOBUS TPy/a Ha Kapbepax MpH BbI-
MOJIHEHUU TEXHOJIOTUYECKUX MpoIlec-
COB;

BBIOpATh TEXHOJIOTHIO, 00eCIeYnBar0-
11yt 3¢ HEeKTUBHOCTH U 0€30MacHOCTh
BEJICHUS OTKPBITHIX TOPHBIX paboT
pacrno3HaBaTh YQ(HEKTUBHOE PEIICHNE




Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIUU

[Inanupyemsbie pe3yabTaThl 00yYeHUs

OreHOUHBIE CpEACTBA

oT He3(h(peKTUBHOTO;

MPUMEHSTH MTOJTy4YCHHBIC 3HAHUS B 00-
nactu 6€30MacHOCTH IPHU Te0JI0T0-
MIPOMBIIICHHOH OIICHKE MECTOPOXK/Ie-
HUH TBEPJIBIX MMOJIE3HBIX HCKOMAEMBIX U
TOPHBIX OTBOJIOB B MPO(ECCHOHATLHON
JesITeIbHOCTH; UCTIOIh30BATh MX HA
MEXTUCIUITHHAPHOM YPOBHE;
KOPPEKTHO BBIPAXKATh U apTyMEHTHPO-
BaHO 00OCHOBBIBATH TOJIOKCHUS
MPEAMETHOM 00JIaCTH 3HAHUSI.

Bnanets

HAaBBIKaMU OIPEICIICHUS YPOBHSI IPO-
W3BOJICTBEHHOTO IITyMa;

OCHOBHBIMH HOPMATHBHBIMH JIOKYMCH-
tamu (CHullel, CanlluH, I'OCTo1
I1T3);

HaBBIKAMH U METOIUKAMHU 0000IIeHNs
PE3YIIbTATOB PEIICHHUS, IKCIIEPUMCH-
TaJIbHOM IEeSATEIbHOCTH;

crroco0aMu OIEHMBAHKS 3HAYMMOCTH U
MPAKTUIECKON IPUTOTHOCTH TTOJTYUEH-
HBIX Pe3yJIbTaTOB;

OCHOBHBIMHM METOJaMH UCCIICIOBAHUS
B 00y1acTu 0€301MaCHOCTH TIPH Te0JIOT0-
MIPOMBIIIIJICHHON OIIEHKE MECTOPOK/Ie-
HUH TBEPJIBIX TOJE3HBIX HCKOMAEMbIX U
TOPHBIX OTBOJIOB, TPAKTHYECKUMU




Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIUU

[Inanupyemsbie pe3yabTaThl 00yYeHUs

OreHOUHBIE CpEACTBA

YMEHUSIMU U HaBbIKAMU MX UCIOJIB30-
BaHUS;

PO ECCHOHATIBHBIM SI3BIKOM TIPEJI-
METHOH 00J1aCTH 3HaHUS;

Croco0amMu COBEPILIEHCTBOBAHUS TPO-
(heccuOHaTbHBIX 3HAHUN U YMEHHH My~
TEM HCII0JIb30BAHNS BO3MOKHOCTEH
MH(POPMALIMOHHOH CpeJibl.

IICK-2.5 BaanenueM MeTogaMu odecrevyeHusi MPOMBINLIEHHOH 0€30aCHOCTH, B TOM YHCJIe B YCJIOBUSAX Ype3BbIYANHBIX CHTYalUil, IPU
NPOEKTHPOBAHUM M IKCIJIYaTAIlUM TOPHBIX NPeANPHUATHIA € IOA3eMHBIM CII0COO0M pa3padoTKH PYAHBIX MECTOPOKAEHUH NMOJIe3HbIX HCKO-

nmaeMbIX

3HaTh

- METOJIUKY 000CHOBaHHUS MapaMeTpOB
IIaXTHBIX BEHTHIISIIMOHHBIX CHCTEM;

- HH)KEHEpHOE 00ecTieueHue BeHTHIIS-
M TIIaXT

Bonpocs! U1 IOATOTOBKY K 3a4€Ty:

1. XapakrepucTtuka maxTthsl (BEIpa0OTKH) U €€ UCIIOJIb30BAHUE B IIAXTHOW BEHTUJISALIAH.

2. CriocoObl 0TOOpa)keHUs! IaXTHBIX BEHTHWJIALIMOHHBIX CETEH.

3. Kimaccugukarys maxTHBIX BEHTHIISIIHOHHBIX CETEH.

4. OCHOBHBIE MOHATHS TEOPHH I'pa)oB B IIAXTHON BEHTUIISLINU.

5. Ilonsarue o Tononoruu. Tomonornyeckas 3aBUCUMOCTb JUIsSl 3aMKHYTOM a3poJIMHaMUYECKON
CXEMBI.

6. CymHocTh HEpa3BETBIEHHBIX, MAPAUICIBHBIX U JIHArOHAIBHBIX BEHTHJISIIMOHHBIX CETEH.
IlonsiTHE O HEYCTOMYMBON BEHTUIISLIUOHHON CETH.

7. OCHOBHBIE 3aKOHBI JBUKEHHS BO3/1yXa B BEHTUJISILIUOHHBIX CETSIX.

8. IlpuHIMIBI pacuéra BEHTHIISIIMOHHBIX CETEH.

9. CxeMbl coeTuHEHNS BBIPAOOTOK M UX Pacu€T.

10. locTonHCTBA M HEJOCTATKH JUArOHATBHOTO COCTUHEHUS BEIPAOOTOK.

11. Tunsl MIAXTHBIX BEHTUJISTOPOB U 00JIACTh UX MPUMEHCHHUS.

12. PaboTa onuHouyHOTrO BeHTUIsITOpa. Onpesienienne ero paboyero pexxuma.




Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIUU

[Inanupyemsbie pe3yabTaThl 00yYeHUs

OreHOUHBIE CpEACTBA

13. IlocnenoBatensHas pabora BeHTUIATOPOB. llocienoBaTensHOCTE onpeaeneHus pabovyero
pexxuma.

14. TTapannensHas paboTa BeHTWIATOPOB. IlocnenoBarenbHOCTH ompeneneHus pabodero pe-
KMMa [IPU YCTAaHOBKE BEHTHJIATOPOB Ha OJHOM U JBYX CTBOJIaX.

15. CiocoObI ¥ TEXHHYECKHE CPEJICTBA PErYITHPOBAHUS PacXo/ia BO3IyXa.

16. CymHoCTh NON0KUTEIBHOTO U OTPULIATENILHOTO PErYJIMPOBAaHUS pacxo/ia Bo3ayxa.

17. CxeMbl TpOBETPUBAHHS TYHMHKOBBIX BHIPAO0TOK. CrOCOOBI MPOBETPHBAHUS TYITHKOBBIX
BbIpAaOOTOK 32 CUET OOLIEIIAXTHOM JenpecCcuu.

18. Crioco0sl mpoBETPUBAHHS TYIHUKOBBIX BEIPAOOTOK C MCIOIB30BAaHUEM BEHTHIISITOPOB MECT-
HOro npoBeTpuBaHus. O6JacT UX NPUMEHEHHUs, TOCTOMHCTBA U HEOCTATKU.

19. O6opynoBanue A5t MPOBETPUBAHUS TYITHKOBBIX BEIPAOOTOK.

20. CxeMbl BEHTUJISILIMYA OYMCTHBIX OJOKOB PYIHBIX IIAXT.

21. Ilopsaok pacuera pacxojia BO3ayxa JUisl IPOBETPUBAHUS OJIOKOB.

22. CriocoObl mpoBeTpuBaHus maxT. TpeOoBaHus, MperbsaBiseMble K HUM. VX TOCTOMHCTBA U
HEJOCTaTKH.

23. ®axTopbl, BIUAIONIME Ha BBIOOp crocola mpoBeTpuBaHMs MIaxT. O6IacTH NpUMEHEHHUs
Pa3IMYHbIX CIOCOOOB MPOBETPUBAHUS.

24. Cxembl mpoBeTpuBaHus maxT. TpeOoBaHUs, MpeabsBIseMble K HUM. VX nOocTOMHCTBA U
HEJOCTaTKH.

25. dakTopsl, BIUAIONIME HAa BEIOOP CXeMbl PpOBeTpuBaHUs MmaxT. OONacTH NpUMEHEHHUs pa3-
JIMYHBIX CXEM MTPOBETPUBAHHUSL.

26. BousiHre mo3eMHBIX yTedeK BO3/lyXa Ha padoTy MIaXTHON BEHTWISILIMOHHON CUCTEMBI.

27. BriusiHue TIOBEPXHOCTHBIX YTeUEK BO3MyXa Ha pabOTy MIAXTHON BEHTWIISIIIMOHHOHN CHCTE-
Mbl. MepompHsITHs IO CHIKEHUIO YTeUeK BO3/yXa yepe3 BbIpab0TaHHOE MPOCTPAHCTBO U 30HBI
oOpytIeHwHs.

28. Ilopsiaok onpenienenHus J0MyCTUMBIX YTeUeK BO3yXa JJIS IAXThI B LIEJIOM.

29. Haznauenue u kinaccu(uKaus BeHTWISIIIMOHHBIX COOPYKEHHI Ha IaxTax.

30. [ToBepXHOCTHBIE U TOA3EMHbBIE BEHTHJIALIMOHHBIE COOPY>KEHHSL.




Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIUU

[Inanupyemsbie pe3yabTaThl 00yYeHUs

OreHOUHBIE CpEACTBA

31. CBoiicTBa maxTHO nelau. E€ BausgHMe Ha YETOBEKA.

32. IIbieBble PEeKUMBI CEPHBIX U CyIbGUAHBIX maxT. [loHATHE 00 ONTUMAIBHON CKOPOCTU
JIBUKCHHS BO3/IyXa B TOPHBIX BBIPAOOTKAX.

33. CriocoOb! u3MepeHus 3anbIIEHHOCTH BO3AyXA.

34. TIpuOOpHI 11T KOHTPOJISI TAPAMETPOB BEHTHJISAIIAHN IIAXT.

35. CymHOCTh aHEMOMETPUYECKUX U JCTPECCHOHHBIX CHEMOK.

36. TpeOoBaHUs K BEHTWISIIMOHHBIM peXUMaM TpH aBapusx. X Buabl. BeiOop BEHTHISIINOH-
HOTO PeXHMa MPH ToXkKape.

37. CriocoObl W cpelcTBa YIPaBICHHUS BEHTUJISIUCH MIAXTHl. ABTOMATH3aIUsl YIPABICHUS
BEHTWIALIUEH.

38. EcrectBenHast Tsra B maxrtax. [[puanHbl €€ BO3SHUKHOBEHHS. XapaKTEPUCTHKA €CTECTBECH-
HOM TATH.

39. CriocoObI M3MepeHHsl JETPECCUN €CTECTBEHHOM TATH.

40. BnustHue ecTeCTBEHHOU TATH Ha pabOTy BEHTHIIATOPA TJIABHOTO MPOBETPUBAHMS.

41. Metoapl pacu€Ta pacxoja Bo3Iyxa JUIs IPOBETPUBAHUS PYIHBIX MIaXT. FIX CYIITHOCTS.

42. TlocnenoBaTeIbHOCTE ONPEICTICHHS pacXo/ia BO3ayXa Ui YCHIICHHOTO U HOPMaJIbHOTO

PEKMMOB IPOBETPUBAHMS 11aXT. BHIOOP pekrMa MpOBETPUBAHUS IIAXTHI.

YMmeTn

- BEIOUPATh CXEMBI U TEXHUUYECKHUE
CpeICTBa MPOBETPUBAHUS TOPHBIX BbI-
pabOTOK Pa3TUYHOTO Ha3HAUYEHUS U
IIaXThl B LIEJIOM;

- paccUnTHIBaTh OCHOBHBIE ITapaMETPbI
BEHTWISILIUHM TOPHBIX BBIPAOOTOK,
YYacCTKOB U IIAXTHI B IIEJIOM;

- aHaNM3upoBaTh A3 (HEKTUBHOCTH pa-
00THI BEHTUJISITOPOB HA MIAXTHYIO BEH-

1. Pacuer npoBeTprBaHUs TYMUKOBBIX TOPHBIX BEIPAOOTOK.

2. Pacuert pacxo/ia Bo3/tyXa JUIsl IPOBETPUBAHUS OUUCTHBIX OJIOKOB.
3. Pacuer pacxona Bo3ayxa [uisi IPOBETPUBAHHUS [AXT.

4. PacueT mIaXTHBIX BEHTUJISLIMOHHBIX CETEH.

5. Pacuer nenpeccuu maxThl.

6. Pacuer mpoBeTprBaHUS IIAXTHI.




Crpyxk-

TYpHBIN
3JICMCHT HnaHpreMHe PE3YJIbTAThI OGy‘IeHI/Iﬂ OHCHO‘IHI)IC CpCaAcCTBa
KOMIIC-
TCHIOUH
TUJISIHUOHHYIO CETh.
Biagets |- ropHOM TEPMHUHOJIOTHEN; Bonpoce! 1t pyOeXHOro KOHTPOJIs 3HAHUM CTY/I€HTOB

- OCHOBHBIMH TOJIOKeHUsAMU [IpaBui
0e30I1acHOCTH;

- METOJIaMH OIICHKH (P PEKTUBHOCTH
MIPOBETPUBAHUS IIIAXT.

no nucuumirae "Bentuiagnus maxt"

1. Onummte coctaB aTMOC(EpPHOTO BO3AyXa U €r0 M3MEHEHUE MPH JABMKEHUHU IO TOPHBIM BbI-
paboTkam.

2. [lepeuncnute UCTOYHUKHU 3arPS3HEHHS MIAXTHOTO BO3AYyXa.

3. Kakum 00pa3oM MOKHO KOJMYECTBEHHO OIEHUTH ra3000MIbHOCTD IIAXTHI ?

4. IlepeuncianTe OCHOBHbBIE (PUBNYECKUE XAPAKTEPUCTUKU BO3TyXa.

5. CopmynupyiiTe yCTHO U BbIpa3uTe B MaTEMAaTUYECKOM BHJI€ OCHOBHBIE 3aKOHBI a3POCTATH-
KH.

6. ChopmynupyiTe yCTHO U BBIPa3uTE B MAaTEMaTUUYECKOM BHJI€ OCHOBHBIC 3aKOHBI a3pOHA-
MUKH.

7. Kakue pe:xxuMbl IBHKEHUS BO3yxa B maxTax Bam u3BectHbl ? Kakoii cyiiecTByeT kpute-
pHil OLIEHKH PEKUMBI IBUKEHHS BO3/1yXa.

8. Kakue Tunsl BO3IyIIHBIX IOTOKOB B TOPHBIX BbIpaOoTkax BaM u3zBecTHsbI ?

9. ChopmynupyiiTe YCTHO M BBIPA3UTE B MAaTEMAaTHYECKOM BH/JIE 3aKOH COIIPOTHUBIICHUS B pY/I-
HUYHOM BEHTHJIALIUU.

10. YTo Takoe a3poauHaMHYECKOE COITPOTUBIIEHUE TPEHUS B IAaXTHON BeHTWIALNHK ? Kakum
00pa3oM ero MO>KHO OIPEAETUTH ?

11. Yto Takoe MECTHOE a3pOAMHAMHYECKOE COITPOTUBIIEHUE B IIAXTHON BeHTWIALMY ? Kakum
00pa3oM OHO BIIMSET HAa BEHTUJISIUIO IIaXThI ?

12. Kakue (hakTophl BAMSIOT HA a3pOAMHAMUYECKOE CONPOTUBIICHNE AaXTHBIX cTBOJIOB ? Ile-
PEUHCIIUTE CTTOCOOBI €T0 CHUKEHUS.

13. IIpuBeauTe onpeneneHre TepMrUHa "IKBUBAIEHTHOE OTBEPCTHE", MPUMEHSIEMOE B IIAXT-
HOM BeHTU AMH. Kakum 00pa3oM KI1acCUPUIUPYIOT MAXThI IO 3TOMY KPUTEPHIO ?

14. Ilepeuncanre ciocoObl 0TOOpa)KEHMs! aXTHHIX BEHTWJIALIMOHHBIX CETeHl.
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15. Onumute KIacCH(PUKAINIO NIAXTHBIX BEHTHIISIIIMOHHBIX CETEH.

16. OnumunTe TONOJOTUIO KaKk HayKy. [IpuBequTe TONOJOTNYECKYIO 3aBUCUMOCTD I 3aMKH Y-
TOW a3pOAUHAMHYECKON CXEMBI.

17. OnuimunTe OCHOBHBIE 3aKOHBI IBUKEHUS BO31YyXa B BEHTUJISALIMOHHBIX CETSX.

18. IlepeuncauTe BapuaHThl CXEM COEIMHEHHUS TOPHBIX BHIPAOOTOK B IIAXTHBIX ceTsAX. Onumiu-
T€ 3aKOHOMEPHOCTH B 3THX CXE€MaX COEAMHEHUS TOPHBIX BHIPAOOTOK.

19. Ilepeuncnute TOCTOMHCTBA U HEJOCTATKU JUArOHAJILHOIO COEJMHEHMSI BBIPAOOTOK.

20. [lepeurcauTe NpUYMHBI BOSHUKHOBEHMSI €CTECTBEHHOH Tsra B maxrax. OroOpasure xapax-
TEPUCTUKY €CTECTBEHHOM TAru. Kakum 00pa3oM yuMTHIBA€TCSl €CTECTBEHHOM TAra B IIaXTHON
BEHTWIALUHA ?

21. Onumure cnocoObl U3MEPEHUS JENPECCUU €CTECTBEHHOM TATH.

22. Tlepeurcnute criocoObl U TEXHUUECKUE CPEJICTBA PETYIUPOBAHMS pacxo/ia BO3Iyxa B IIax-
Tax.

23. IloscHUTE CYHIIHOCTD MOJIOKUTENBHOIO M OTPULIATEIBHOIO PETYJINPOBAHUS PACX0/1a BO3Y-
Xa B IIaXTax.

24. Onumure Ha3HaYeHHE U KJIACCU(PUKALINIO TOBEPXHOCTHBIX U MOJ3EMHBIX BEHTHIISAIIMOH-
HBIX COOPYKCHHUH Ha IIaxTax.

25. Ilepeunicnute u3BecTHbIe BaM TUIIBI IIAXTHBIX BEHTHJIATOPOB. ONHIINTE 001aCTH X MIPU-
MEHEHUS.

26. OnuiuTe NOPSAOK ONpesesieHns padodero peskuMa OJJMHOYHOTO BEHTUIISTOPA.

27. Onumure MOpAI0K oNpeaeseHus padboyero pexuma MpH 1nocie10BaTeaIbHoN paboTe IByX
BEHTHJIATOPOB.

28. OnumuTe NOpsAI0K onpeeieHnus padboyero pekuma rpH napasuienbHoi padoTe IByX BeH-
THJIATOPOB HAa OHOM U JIBYX CTBOJIaX.

29. Ilopsaok onpeneneHns JOMYCTUMBIX YTEUEK BO3/1yXa AJIs IIaXThl B LIEJIOM.

30. OnummTe CBOMCTBA NIAXTHOM NBUIN U €€ BIUSHUE HA YEJIOBEKa.

31. OnumuTe roprovre 1 B3phIBUaThIE CBOMCTBA YTOJIBHBIX, CEPHBIX M CYIb(QUIHBIX CMECeil.
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32. OnumuTe NbIEBBIE PEKUMBI CEPHBIX U CYJIb(OUIHBIX MIAXT.

33. Ilepeuncaure ciocoObl U3MEPEHUS 3aNbUIEHHOCTH BO3yXa.

34. OnuiuTe NOpsA0K KOHTPOJISI BEHTUJISILIUY 1LIAXThI.

35. Ilepeuncrute mpuOOPHI KOHTPOJIS MAPAMETPOB BEHTUIISILIMM [IAXT.

36. B uém 3axirogaeTcsi CyluHOCTh aHEMOMETPUUECKHUX U JEMTPECCHOHHBIX ChbEMOK ?

37. OnuimunTe OpraHu3aluio NbIJIEBEHTUIIALIMOHHON CITy>KOBI Ha LIaxTax.

38. Ilepeuncrute criocoObI MPOBETPUBAHUS MAXT M TPEOOBAHUS, IPEIBSIBIIEMbIC K HUM.

39. Ilepeuncaure GpakTopsl, BIUAIOLIME HA BBIOOP crioco0a MpOBETPUBAHUS IIAXT, U 00JaCTH
UX IPUMEHEHHUS.

40. ITepeuucture cxembl IPOBETPUBAHMS LIAXT U TPEOOBAHUSL, IPEIbSBIIAEMbIC K HUM.

41. Ilepeuncrure (HakTOpbl, BIUSIOMINE HA BBIOOP CXEMbI MPOBETPUBaHUA MIaxT. OnuiuTe 00-
JIaCTH MPUMEHEHMSI Pa3JIMYHBIX CXEM ITPOBETPUBAHUS.

42. Ilepeuncture cnocoObl U CXEMbI IPOBETPUBAHUS TYITMKOBBIX BbIpaboToK. Kakum o6pazom
MO’KHO IPOBETPUBATh TYNHKOBbIE BEIPAOOTKH 3a CUET OOILEIIaXTHOH nenpeccun ?

43. IlepeuncTure ciocoObl U CXEMbI IPOBETPUBAHUS TYITUKOBBIX BHIPAOOTOK € UCIOJIB30BaHU-
€M BEHTHJIATOPOB MECTHOTO IIPOBETPUBAHMSIL.

44. ITpusenute onpeaeneHue kodGPUIMEHTa YyTEUKH BO3AyXa B BEHTUISLIUOHHBIX TPYOOIpO-
BOJIOB.

45. IlepeuncTuTe NpUYMHBI BO3HUKHOBEHUS T0KAPOB B MIAXTaX M 33/1a4y IIAXTHON BEHTHJISA-
LIMU TPV BO3HUKHOBEHUU T0XkKapa.

46. [lepeuncture criocoObl MpeIyNpekIeHNs SHAOTCHHBIX IT0KAPOB B IIaXTax.

47. OnuimmTre BO3MO>KHbBIE BEHTUJISILIMOHHBIE PEXKUMBI IIaXT IIPU TOXKapax.

49. Onumure 0COOEHHOCTH BEHTHJISILIUY IIaXT MPH pa3pabOTKe MOJIE3HBIX HCKOMAeMBbIX,
CKJIOHHBIX K CAMOBO3TOpPaHHUIO.

50. ITepeuncTrure MEeTOABI pacdy€Ta pacxo1a BO3/ayXa Ui IPOBETPUBAHUS PYAHBIX AXT. B uém
3aKJIF0YAETCs UX CYLIHOCTD ?

51. OnummTe NociIeA0BaTEIbHOCTD ONPEIEICHUS pacX0/ia BO3AyXa JUIsl YCUIEHHOTO U HOP-
MaJIbHOTO PEKUMOB IpoBeTpuBaHMs maxT. Kakum 00pa3oMm BeIOHpaeTcs peKuM MPOBETPUBA-
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HUS AXTHI 7

52. OnuuTe Mociae10BaTeIbHOCTh IPOEKTUPOBAHMS BEHTHIIALIUY 1IaXT.

53. OnumuTe MOPSAAO0K OMPENEICHUs pacxo/1a BO3ayXa JUIsl IPOBETPUBAHUS BBIPAOOTOK IPH
IPUMEHEHUH CaMOXO/HOr0 000py10BaHU.

TecTbl A1t KOHTPOJISI OCTATOYHBIX 3HAHUIN CTYJCHTOB
o aucuuiuivae "Bentmisimus maxt"

1. Kakue ropHble opojbl XapakTepU3yIOTCsl BBICOKOM ra30HOCHOCTHIO?

1 - marmaTHueckue;

2 - Metamopduueckue;

3 - ocaJ0YHEIE;

4 - ckalbLHBIE,

5 - ceinyumne.

2. YxaxuTte npenenabHo nonyctumyro koHnentpamuio (ITJK) yrinekucnoro rasa Ha pabounx
MecTax U B UCXOJAIINX CTPYSAX YUACTKOB:

1-1,5%;

2-1,0%;

3-0,75 %;

4 -0,5%;

5-0,1%.

3. K xakoif kaTeropuu OTHOCSATCS IIaXThl C OTHOCUTEIbHOM razoobunbHocThio 10 M3/M3 ?
1 - nepBoii;

2 - BTOPOIf;

3 - TpeThei;

4 - cBepXKaTeropHoii.

4. Kak I3MEHUTCS adPOIMHAMHYECKOE COMTPOTHUBIICHHE BEHTHUISIITMOHHOTO TPYyOOITPOBO/Ia, €CIIH

€ro IMaMeTp YBEIUUUTH B 2 pasza ?
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1 - ymenbmures B 32 pasa;

2 - yMeHbIIUTCS B 16 pa3z;

3 - yMEHbIINUTCSA B 8 pa3a;

4 - yMeHbIIUTCS B 4 pas;

S - yMEHBLIUTCS B 2 pa3a

5. Kak u3MeHHUTCS SKBUBAJIEHTHOE OTBEPCTHE IIAXTHI, €CIIU €€ a3POIMHAMUYECKOE COTIPOTUB-
JICHUE YBEJIUYUTH B 4 pa3za ?

1 - yBenuuuTcs B 8 pasa;

2 - yBenu4uTcs B 4 pasa;

3 - yMeHbILIUTCS B 8 pas;

4 - ymeHp1IUTCH B 4 pasa;

5 - yMeHbLINTCSA B 2 pasa.

6. CKoJb BEHTWIALIMOHHBIX Y3JI0B CO/IEPKUT 3aMKHYTask adpoAMHAMHUYECKask CXeMa, €CIIU 13-
BECTHO, YTO OHA MMeeT 6 BETBEH U 3 SUeHKH?

1 - tpu;

2 - YeThIpe;

3 - STk,

4 - 1mecTh;

5 - 1eBATE.

7. Uemy paBHO ob1iiee adpoanHamudeckoe conpotubieHre (R0) BeipaboTok coOeTMHEHHBIX 11O
HIDKEITPUBEIEHHOMN cxeme?

R2 R3

R1 R5

R4




8. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE o0ecTieYeHre TUCHUIIIMHBI (MOTYJIs1)

a) OcHoBHas JIMTepaTrypa:

1. Kamurynos, J[.P. KomOunupoBanHas pa3paboTKa PyAHBIX MECTOPOKICHHN [DICKTPOH-
HBIH pecypc]: yaeOnoe nmocobue / JI.P. Karurynos, M.B. PeutbHukoBa. — M3natenbctBo « opHas
kauray, 2012. — 344 c. — ISBN 978-5-98672-289-4. // JlaHb: 351eKTpOHHO-OMOIMOTEUHAS CH-
crema. — Pexxum ocryma: URL: https://e.lanbook.com/book/132543 — 3ari. ¢ skpaHa.

2. AnymenkoB, A.H. ITogzemuas reotexHoyorus [DiaeKTpoHHBIH pecype]: yued. mocodue
| A.H. Anymenkos, b.A. Axnames, E.I1. Bonkos, A.W. I'omoanos, H.A. Illkapy6a. — KpacHo-
sapck: COY, 2017. — 304 c. — ISBN 978-5-7638-3725-4. // Jlanb: 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — Pexxum nocryma: URL: https://e.lanbook.com/book/132543 — 3aru. ¢ skpaHa.

3. Ilyukos, JI.A. Tlog3emuas pa3paboTka MECTOPOKIACHUIN MOJIE3HBIX HCKOMAEMBIX [DieK-
TpOHHBIA pecypc]: yueOonoe nmocodbue / JLA. Ilyukos, FO.A. XKexeneBckuit. — M3narenbpcTBo
«lopnast kuura», 2013. — 720 c. — ISBN 978-5-98672-298-6. // JlaHb: 3JIEKTpPOHHO-
oubnuoreunas cuctema. — Pexxum mocryma: URL: https://e.lanbook.com/book/132543 — 3aru. ¢
JKpaHa.

0) lonoJIHUTeILHAS JIUTEpPaTypa:

1. Tpy6enkoii, K. H. OcHOBBI ropHOTO nena [DneKTpoHHBIH pecypc]: yueOnuk / K. H.
Tpyb6eukoii, FO. I1. 'amyenko. — MockBa: Akanemudeckuii [Ipoekt, 2020. — 231 ¢. — ISBN 978-
5-8291-3017-6. // Jlanb: snexTpoHHO-OMOIMOTEUHas cuctema. — Pexum nocryma: URL:
https://e.lanbook.com/book/132543 — 3aru. ¢ skpaHa.

2. bopoBkos, FO.A. TexHonorus 100bIYM MOJNE3HBIX UCKOMAEMbIX MMOA3EMHBIM CIIOCOOOM
[Onexrponnsiii pecypc]: y4ueonuk / FO.A. boposkos, B.II. [JIpo6anenko, JI.H. PebpukoB. —
Jlanb, 2020. — 272 c. — ISBN 978-5-8114-5178-4. // JlaHb: 31eKTPOHHO-OMOIMOTEYHAS] CHCTEMA.
— Pexxum nocryna: URL: https://e.lanbook.com/book/132543 — 3ar1. ¢ skpaHa.

3. Menbhuk, B.B. ®u3nko-xumMudeckas re0TeXHOIOT s [DISKTPOHHBIH pecypc]: y4eOHUK
/ B.B. Mensuuk, B.I'. Burkanos, H.U. A6pamkun, FO.M. Makcumerko. — HUTY MUCuC,
2019. — 272 c. — ISBN 978-5-906953-12-4. // Jlaub: 3neKTpOHHO-OMOIMOTEYHas cucTema. — Pe-
xum gocryna: URL: https://e.lanbook.com/book/132543 — 3aru. ¢ skpaHa.

B) MeToanueckue yKazaHusi:

1. MemepsikoB 2.10., YrpromoB A.H., 3yokoB A.A., Mannanos P.III., Texnomorust mou-
3eMHOM pa3pabOTKU pyJ B CIOXKHBIX yCIOBUSAX. Yueb. mocooue Maruutoropck: ®I'bOY BIIO
«MI'TY», 2009, 78 c.

2. MaxwutoB, A.M. IIporecchl MOA3eMHOIT pa3pabOTKU PYIHBIX MECTOPOXKACHHUN [Dek-
TPOHHBIN pecypc]: npaktukyM / A.M. MaxuTtos, I1.B. Bonkos, A.Il. 'neasix. — Marauroropck:
MI'TVY, 2018. — ISBN 978-5-9967-1294-6. // M.: ®I'VII HTL «Mudopmpeructpy», 2018. Ne
roc. per. 0321803388.

r) [IlporpammHoe odecnieuenne u UHTEepHeT-pecypcehl:
[TporpamMHoOe oOecrieueHue:

Haumenosanue [10 Ne noroBopa CpoK JeiicTBUS JIUIICH3UH
MS Windows 7 H-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 o1 17.09.2007 6eccpouHo

Kaspersky Endpoint Security | /1-300-18 ot 21.03.2018 28.01.2020

Uit ousHeca-CTaHIapTHBIN

7Zip cBOOOIHO pacrmpocTpansemMoe | 6ecCpoyHo

Autodesk  AcademicEdition | K-526-11 ot OeccpouHo

Master Suite Autocad Civil | 22.11.2011

3D 2011
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Autodesk  AcademicEdition | K-526-11 ot OeccpouHo
Master Suite Autocad MEP | 22.11.2011

2011

Geovia Surpac vgr-077 ot 01.09.2012 OeccpouHo

HNuTepHeT-pecypcen:

1. HanmonansHas HH(GOPMAIIMOHHO-aHATMTHYECKAs CCTeMa — POCCHICKHIA HHIEKC HAYY-
Horo nutupoBanus (PUHII) [Dnextponnsiit pecypc]. — URL: https://elibrary.ru/defaultx.asp —

3arii. ¢ ’KpaHa.

2. TlouckoBas cucrema Akamemus Google (Google Scholar) [DnexTponHBbIid pecypc]. —
URL.: https://scholar.google.ru/ — 3ar. ¢ sxpana.

3. VYueOuwii Quapm —

TOpHBIE

pabotel  [Onextponnsid pecypc]. — URL:

https://yandex.ru/video/preview/?filmld=1314677398117389429 1 &text=t0THOO+OTKPBITBIE+TOP
HBbIC+Pa0OTHIHITO+UHTEPECHO — 3aril. ¢ IKpaHa.

9 MaTepl/IaﬂbHO'TeXl{I/I'{eCKOC o0ecneyeHue AUCHHUIIIMHBI
MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecneyeHne JUCHUITIIIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayJuTOpun

Y4eOHbIe ayTUTOPUU ISl TIPOBEIe-
HUS 3aHATHUH JEKIIMOHHOIO THUIIA

MynbTUMEAUIHBIE CPEICTBA XPaHEHHH,
MpECTaBICHUS WH(POPMAIINY, MAKETHI

nepcaadin u

Y4eOHbIe ayTUTOPUU ISl TIPOBEIe-
HUS MPAKTUYECKUX 3aHSITHH, TPYII-
MOBbIX W WHAMBUAYaJIbHBIX KOH-
CyJIbTAllAi, TEKYIIETO KOHTPOJS U
IIPOMEKYTOUHOM aTTeCTaluu

[Tepconanpubie KoMmmbioTepbl ¢ maketom MS  Office,
Autodesk Autocad, Surpac u ¢ 10CTYIIOM B 3JIEKTPOHHYIO
UH(HOPMAIHOHHO-00Pa30BaTEIbHYIO CPely YHUBEPCUTETA

IToMmemmenue g caMOCTOSTEIILHON
paboThl 0OyUaIOIIUXCS

[MepconanbHbie KOMIbIOTEPHI ¢ makeTom MS Office, BbI-
XO/IOM B HHTEPHET U C JOCTYIIOM B 3JIEKTPOHHYIO HH(DOP-
MaIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

[Tomemienue uiss XpaHEHUS U TMPO-
(GMIakTH4eCKoro  00CTyKMBaHUS
yueOHOro 000pYAOBAHHUS

Crennaxu, cedsl st XpaHEHUsT y4eOHO-METOIUYECKON
JOKYMEHTAaIlui, y4eOHOro oOopyaoBaHus U YydeOHO-
HaTIAIHBIX TOCOOMH
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