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Pabouas mporpamma paccMOTpeHa M 0f00OpeHa Ha 3aceaaH
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JIder akTyajam3anuu padodeil mporpaMmmabl

Pabouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM TroJy Ha 3aceiaHuu Kadenpbl Pa3paboTku MECTOPOXKICHHN MOJIE3HBIX CKOTAEMbIX

[Ipotokon ot 20 1. No
3aB. kadeapou C.E. l'aBpuien

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceianuu Kadeapsl PazpaboTku MECTOPOXKICHUH TTOJIE3HBIX HCKOMIAEMBIX

[Tporokoi ot 20 1. No
3aB. kadeapou C.E. I'aBpumien

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 oo0peHa s peanusaruu B 2025 - 2026
y4eOHOM rojly Ha 3aceianuu kadeapsl PazpaboTku MECTOPOXKICHUH TTOJIE3HBIX HCKOMIAEMBIX

[Ipotokon ot 20 1. Ne
3aB. kadeapon C.E. I'aBpuines

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peannusaruu B 2026 - 2027
y4aeOHOM ToJTy Ha 3aceannu Kadenpsl Pa3paboTku MECTOPOXKICHUH MOJIE3HBIX HCKOITAEMBIX

[Ipotokon ot 20 1. Ne
3aB. kadeapou C.E. I'aBpuines

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u oqoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJ1y Ha 3aceannu Kadeapsl Pa3paboTKH MECTOPOKICHHH MMOJIE3HBIX HCKOTAEMBIX

[Ipotokon ot 20 1. Ne
3aB. kadeapoit C.E. I'aBpuien

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena st peam3anuu B 2028 - 2029
y4eOHOM ToJy Ha 3acelaHuu Kadenpbl Pa3paboTku MECTOPOXKICHHI MOJIE3HBIX UCKOMTAEMbIX

[Tporoxoit ot 20 1. Neo
3aB. kadeapou C.E. I'aBpuies

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ooopena s peanusanuu B 2029 - 2030
y4eOHOM ToJy Ha 3aceiaHuu Kadenpbl Pa3paboTku MeCTOPOXKICHH TIOJIE3HBIX HCKOTAEMbIX

[Ipotokon ot 20 1. No
3aB. kadeapou C.E. I'aBpuies




1 Ilesin ocBOEHUS IMCUMIIMHBI (MOTYJISA)

Henbto npucuuruiiHbl  «BeHTWISAIMS —1aXT»  ABISETCA TMOJy4YEHHE CTyIEeHTaMHu
TEOPETUYECKNX 3HAHMMA O BEHTHJIALIMU IIAXT U €e pojii B oOecriedeHnH 0€30MacHOCTH TOPHBIX
pabor.

3ajaueid U3yyeHus TUCHUILITUHBI SIBISETCS MOJIyYeHHUE CTYJECHTaMU TEOPETUYECKUXCBE-
JICHHI ¥ IPUOOPETCHNE MU TPAKTHYECKUX HABBIKOB B 00JIACTH:

- KCII0JIb30BAHUS COBPEMEHHBIX CIIOCOOOB, CXEM U CPEJICTB BEHTHIISIIUH 11AXT;

- IPOEKTUPOBAHUS BEHTUJISILIUN 11aXThI;

- METOJIOB YIIPaBJICHUS U KOHTPOJIS MAPAMETPOB BEHTUJISIIUU IIAXT.

2 MecTo TMCHMIIMHBI (MOYJISA) B CTPYKTYPe 00pa3oBaTe/IbHOI MporpaMmbl

JucuuiuinHa BeHTusinus maxt BXOAUT B 4acTh Y4eOHOIo Iu1aHa (popMupyemyro
Y4aCTHHKaMU 00pa30BaTeIbHbIX OTHOLICHUH 00pa30BaTeIbHOM IPOrpaMMBl.

Jnis  u3ydeHusT  AMCLUMIUIMHBL ~ HEOOXOOMMbI — 3HaHMA  (YMEHHs,  BIAJEHU),
c(OpMHUPOBaHHBIE B PE3YJIbTATE U3YUEHUS AUCIUILTUH/ TIPAKTHK:

TexHonmorus u 6€301aCHOCTh B3PbIBHBIX padOT

Teopus ropeHus u B3pbiBa

[Tpoueccel mo3eMHOM pa3pabOTKH PYAHBIX MECTOPOXKICHHI

['eone3ust u Mmapkieiaepust

3HaHus (YMEHUs, BIAJCHNUS ), TOJTyYCHHBIE TPH U3YYCHUH TaHHON AUCHUILTUHBI OyIyT
HEOOXOAUMBI JUISl U3Y4EHUSI TUCIUTLINH/TIPAKTHK:

OKOHOMMKA U MEHEIPKMEHT TOPHOI'0 POU3BOJICTBA

BeinonHenue, NoAroToBKa K - IpOLEAYpEe  3allUThl U 3allUTa  BBITYCKHOM
KBaTM(UKAITMOHHON PabOThI

Cucrembl pa3pabOTKU pyIHBIX MECTOPOKIACHUN

3 Kommnerenuuu ody4yaromerocsi, GopmMupyemMblie B pe3y/ibTaTe 0CBOCHUS

AUCHMILIMHBI (MOYJIS1) M IIAHUPYeMble pPe3yJIbTaThl 00y4eHHs

B pe3ynbraTe 0ocBOEHUS NUCUUIUIMHBI (MOAYIIS) « BeHTHISIIMS axT» 00yvaromuiics
JIOJKEH 00J1a/1aTh CIIEYIOIUMHA KOMIETEHIIUSIMU:

KO)I HHIWKaTOpa I/IHI[I/IKaTop JOCTHKECHHUA KOMIICTCHIIN

[IK-1 Cnocoben k pa3paboTKe pa3fesoB IPOEKTOB CTPOUTEIbCTBA, PEKOHCTPYKIHUH U
TEXHUUYECKOTO TMEPEBOOPYKEHUS OOBEKTOB IMOA3EMHBIX TOpPHBIX paboT, MPOEKTHOM U
TEXHUYECKOW JOKYMEHTALMU C YI€TOM TpeOOBAHUIN MPOMBIIIIIEHHON 0€3011aCHOCTH

[K-1.1 OO0O0CHOBBIBAET TJaBHBIE MapaMeTpbl PYIHUKA, BCKPHITHE U IOATOTOBKY
MECTOPOKJCHUH, TPOLECChl M CHUCTEMbl MOJ3EMHOM  pa3paboTKw,
TEXHOJIOTHIO U MEXaHHU3aIMI0 MOJ3EMHBIX TOPHBIX padoT, CIOCOOBI U
METO/Ibl pa3pyLIeHUs] TOPHOTO MaccuBa, METOJIbl MPOPUIAKTUKY aBapuil U
CH0CcO0ObI TMKBHJIAIIMHU UX ITOCJIEICTBUI

[TK-1.2 PykoBoaCTByeTCS METOAAMM CHUKEHHS HArPY3KU Ha OKPY)KAIOILYIO CPELy
U TIOBBIIIEHUS SKOJIOTUYECKOH 0€30MacHOCTH TOPHOTO MPOU3BOJACTBA IPU
M0J13eMHOM pa3paboTKe PyIHBIX MECTOPOXKICHHH

[1K-1.3 Hcnonb3yer wuHQOpMaMOHHBIE W LHU(POBBIE  TEXHOJOTHH  IPH
MIPOEKTUPOBAHUY U BEIECHUU MOA3EMHBIX TOPHBIX padOT




4. CTpyKTYypa, 00b€¢M M CO/lep:KaHMe TUCHUIIMHBI (MOLYJIs1)

OO6m1ast TPyI0€MKOCTh TUCIUTUINHBI COCTABISIET 3 3a4eTHBIX equHuI] 108 akas. 4acoB, B TOM YHCIIC:

— KOHTaKTHas paboTa — 8,7 akaj. 4acoB:

— ayauTOpHas — 8 aKaj. 4acos;

— BHeayauTopHas — 0,7 aka. 4acos;

— camocrostenbHas pabora — 95,4 akaj. 4acos;

— B (hopMe npakTHUecKoi moarotoBku — 0 akaj. Jac;

— IMOJATOTOBKA K 3a4eTy— 3,9 akaj. yac
dopma aTTecTaluu - 3a4eT

AynutopHas
KOHTaKTHasl paboTa
(B aKaj. yacax) Bun
CaMOCTOSITENTLHON

paboThI

Paznen/ rema
JIUACIUTUTHHBI

Kypc

nmab. | mpaxr.
3aH. 3aH.

Jlek.

CamocrosrenpHas
pabora cTymeHTa

®dopma Tekymero
KOHTPOJIA
YCIIEBAEMOCTHU U
IPOMEKYTOYHOM
aTTecTalluu

Kon
KOMIIETCHIIUHU

1. IllaxTHBIE BEeHTHISLHOHHEIC
ceru (ILIBC)

1.1 OO6Owmme cBegeHus O
IIBC.

Knaccudukamus IBC|
OCHOBHEBIE 3aKOHBI
nBmkeHns Bo3ayxa B [IIBC.
Mertonbt pacuyeral 1 20
€CTCCTBEHHOT'O
BO3JIyXOpacHpeaelieHus U
perynupoBanus B IIBC,
Kowmmrerotepaoe penieHne
HIBC

1.2 PaGoTra BeHTHIIATOPOB Ha| 6
MIaXTHYIO BEHTU-JSIIHOHHYIO
CeTb.

Pa6ora OJTHOI'O
BeHTUIATOpa.  COBMECTHas
pabota HECKOJIbKHX| 1 o5

BeHTHJIATOPOB. COB-MeCTHasl
pabota  BeHTWIATOpa Y

ecTe-CTBeHHOM Tsaru. Paborta
MMOA3EMHBIX
BCIIO-MOTaTEIbHBIX

BCHTUJIATOPOB




13 PerynupoBanue
pacmpenaeneHds BO3AyXa K
MIAXTHOM BEHTUIISLIMOHHOMH
CeTH.

CrnocoObl  peryIupoBaHHUs.
N3menenne pe-xuma
paboTsl TJIAaBHOTO)
BEHTWJIATOpA. YBe-TMYCHUE
u YMEHBLIEHHE
a3pOAUHAMUYECKOTO
COIIPOTHBIICHUS BBIPAOOTOK.
PerynupoBanne ¢ momompio
BCIIOMOT'aTeJIbHBIX
BEHTHUJIITOPOB.
PerynupoBanue B CII0XKHBIX
BEHTWISILIU-OHHBIX  CETSX.
Texunueckue cpencTBa
peryJupoBaHus

Uroro mo pazneny

45

2. Benrwianus maxrt

2.1 BeHTHIANNS TYNMHKOBEBIX
BBIPaOOTOK.

Oco0OeHHOCTH BEHTHIISILUY
TYIHKOBBIX BBIPA0OTOK]
Bribop cnocoboB u cxeMm
BEHTUJISIIIH TOPHBIX
BEIPa0OTOK M TOJ3EMHBIX
coopykeHud. BenTumsanus
32 CYeT OONIEIIaXTHOH
JIETIPECCUU U C TOMOIIBL]
BEHTHIIATOPOB MECTHOT'(q
MIPOBETPHUBAHUSI.
Bentusimst BEIPaOOTOK
GONBIION TMPOTSKEHHOCTH,
BeHTHISAIMS ~ TYNHKOBBIX
Kamep.  BeHTHIIHMOHHOE
o0opynoBaHHE.
IIpoextupoBanue
BEHTWJISILIAN TYHHKOBBIX
BBIPaOOTOK

10

2.2 Bentumsams
BBIEMOYHBIX OJIOKOB.
OCHOBHEIE OTIpEICIICHHUS.
TpeboBanuss K  cxemaMm
BEHTHIISALIMH. CxeMbl
BEHTHJIALINH OYMCTHBIX
OJIOKOB  pYOHBIX Ia  XT
Ilopsimox pacuera pacxong
BO3/yXa U MPOBETPHBAHUS
OJIOKOB

1/11

10

2.3 CnocoObl ¥ CXEMBI
BEHTWIALIMH IIaXT.
Crioco0bl BEHTUJISALMM IIaXT

Haruerarens-Hblid "
BCACHIBAIOIIHI CII0COOb)]
BEHTHISALIMH.
KomOunupoBanusiii criocod
BEHTUIJISLIUH. Obmacty
MIPUMEHCHUS.

CxeMBl BEHTWISAIMM IIaXT,
IlenTpansHas, ¢iaHrosas H
CEKLMOHHAs CXEMBI
BEHTHUJIS-IIUH. Ob6nacty

MPUMCHCHUA




24 VYTeukn BO3dyXxa B
[IaxTax.

Onpenenenust u
knaccuukanua.  YTEUKH
uepes BEHTHJISILIUOHHBIE
COOPYKEHHS u
BBI-pabOTaHHOE
MIPOCTPAHCTBO.
Meponpustus 10|

YMEHBIIEHHUIO yTe4YeK

2.5 Bentunsiuonnsie
COOpYXKCHHS Ha  IIaxTax.
Hasnauenue
BEHTHJIALIMOHHBIX
COOPYKESHHH.
Benrunsimonnsie
MEPEMBIYKH.
BeHTUIAMOHHBIE IBEpH U
IUTIO3BI. Kpoccunrn.
3amMepHbIe CTaHIINM/
T'epMeTHUHBIC HAIIIAXTHBI(
3/IaHUsA. BenTunsatopHsic
YCTAaHOBKH Ha MO-BEPXHOCTY
IaxT

3/0,61

2.6 KoHTpOJIb BEHTHIISIIITU
1I1axT.
IIb1-neBeHTUIAMOHHAS
ciryx6a (IIBC).

TpebGoBaHMs K KOHTPOJIIIO
BEHTUJISIIIH IaX-ThI,
KonTtponn CKOPOCTH|
JIBIDKCHUSI " pacxona
Bo3ayxa. KoHTposis cocTaBa
HIAXTHOU aTMocQepsl.
KonTtponn TEeMITEPaTypHI,
BJIOXHOCTH W JIaBJICHHS
BO3/yXa. Oprannzanus
Hbl-J’IeBCHTMJ’IﬂHHOHHOﬁ
cirykOBI Ha ITaxTax

2.7 VYmpasnenue
BEHTHJISILIMOHHBIMU
peXU-MaMUu IIpU aBapUsX.
TpeboBanus K
BEHTWISILIIOHHBIM PEXHMaM
npu aBapusx. Mx Bunpsl
BriGop BEHTHIIALHM-OHHOT(
pexumMa  TIpH  THOXKape|
YcToitunBoCTh "
cTabuiau3anusi BEeHTHISILUY
npu MOKape,
BeHTmisumoHHbIA pexuMm
npu HaJIN4HY|
W30JIMPOBAHHBIX MOXAaPHBIX
Y4acTKOB

HWroro no pazneny

4/1,61

20

3. Illaxta Kax BEHTUIIALMOHHAS
cucreMa




3.1 VYnpasnenue
BEHTUJISIIIMCH [IaXThL.

3agaun u 3HAUCHUE
VIOpaBJCHUS  BEHTUIIHEH
MIAXTEH. Croco06sl o
cpescTBa yIpaBJICHHUS.

VmpaBrnenne  BEHTWIIHEH
Opd  HOPMaNbHON  paboTe]
[IAXTHI. VYnpaenenue
BEHTHWJIAIMEH  IIaxXThl B
aBapHIHBIX CUTYAIHSIX
ABTOMaTH3alUs YIpaBlICHHS]
BCHTUJISALIUCH:
nH(popMa-IHOHHOE
obecrieueHne, alIroOpUTMBI,
TEXHH-YECKOE 00eCIIeUeHHE
CHCTEMBI aBTOMAaTHYECKOTO
yIpaBJIeHUS BEHTHIISALIHCH,
9KOHOMHUYECKasI

3} dexTuBHOCTD

10

3.2 HanexHoctb u
s¢pPexTuBHOCTH
(GyHKIIMOHHPOBAHUS
IIAaXTHOW BEHTUJISLIMOHHOMN
CHCTEMEL.

OCHOBHEIE MTOHATHUSA 7l
onpexnenenus. Kpurepun u
MOKa3aTelu. ®dakropsl,
OTIpEeIeIIAIOIINE
CTOXACTHYECKYIO JUHAMHKY
IIAXTHON BEHTHISIIHOHHOM
cucreMbl. [IpuHOMIBI W
METOIBI MO/JICIUPOBAHHUS
rpoiecca
(QyHKIIMOHHPOBAHUS
IAaXTHON BEHTHISIIMOHHOMN
CHCTEMBI U TIPOTHO3a e¢
MOKa3aTee. Cunres
BBICOKOHAC)KHBIX u
3(pPEeKTUBHBIX  IIAXTHHI X|
BCHTHJISILIMOHHBIX ~ CHCTEM.
DKOHOMHYECKAS

3¢ exTuBHOCTH
(hYHKIIMOHHPOBAHUS
MIAXTHON BEH-THIISILIMOHHON
CHCTEMEI

12




3.3 IIpoexrupoBanue
MIAXTHBI X BEHTHJISI-OHHEIN
CHCTEM.

Oo6urme TpeOoBaHUs K
HPOCKTUPOBAHUIO LIAXTHBI X
BEHTWSALMOHHBIX  CHCTEM
MeTo-I6I  NIPOEKTUPOBAHHUS,
CHCTEM BEHTHJILIUH TOPHBIX

00BEKTOB. Orarnsbl
MPOEKTHPOBAHHSI. Bribor
CXEMBI BEHTUJISIIHH.
Omnpenenenue pacxona

BO3IyXa JJIsI BEHTHIAIHY
maxTel. EcrecTBeHHast Tsra
Pacnpenenenne Bo3nyxa g
BBIpaOOTKAM M TPOBEPKE
MOTIEPEYHBIX ceueHuit
BBIPA0OTOK IO JOIMYCTHMBIM
CKOpOCTSIM JIBHKCHUS
BO3/yXa. IIposepka
YCTOHYHBOCTH JIBHKCHUSI
BO3AyXa B  BbIpabOTKax.
Pacuer nenpeccun maxTsl.
Bri6op criocoba BeHTHIISIINT
m1axThl. BEIOOp TI1aBHOTOBEH!
THJISITOpA. Pacuer
9KOHOMHYECKUX
noKa3zaTesen BEHTWIALIUY
IIaXTHI

8.4

Hroro no pazneny

30,4

Hroro 3a cemectp

4/1,61

95,4

3a4eT

Hroro no gucuuiunge

4/1,61

95,4

3a4€T




5 Oopa3oBaTe/ibHbIE TEXHOJIOTHH

B mponecce npenogaBaHus ITUCHUILIMHBL «BEeHTHIAIMSA 1IaxT» TpaAULAOHHAsS U MO-
JyJIBHO-KOMIIETEHTHOCTHAsI TEXHOJIOTMH.

Ilepenaya HEOOXOAMMBIX TEOPETHUECKUX 3HAHWKA M (HOPMUPOBAHHE OCHOBHBIX
IIPEACTABJICHUM 110 IUCLUINIMHE « BEHTHIIALNS AXT» IIPOUCXOIUT C UCIIOJIB30BAHUEM CIIAliJI0B,
(GHIBMOB U MYJTBTHMEUIHHOTO 000pYJOBAHUSI.

Jlekuuu MpOXOAAT B TPAaTUIMOHHON (opme, B GopMe JEKIUI-KOHCYIbTAUNA U TPO-
6nemHbIX Jekiuid. TeopeTnueckuil MaTepuas Ha NPOOJIEMHBIX JEKLHIX SBJISETCS Pe3yIbTaToOM
YCBOGHHSI TOJYYEHHOW HH(POPMALUU MOCPEICTBOM IIOCTAHOBKM IPOOJEMHOIO BONpOCa H
IIOMCKa IyTel ero pemeHusd. Ha Jlekuusax — KOHCYNbTaLMAX H3JI0)KEHHE HOBOTO Marepuala
COIPOBOXKAACTCS IOCTAHOBKOM BOIPOCOB U IUCKYCCHEW B IIOUCKAX OTBETOB HA 3TH BOIIPOCHI.

[Tpu mpoBeeHNH MPAKTUYECKUX 3aHATHSIX UCIIONB3YIOTCS paboTa B KOMaH Ie.

CamocrodrenbHas paboTa CTUMYJIHPYET CTYJICHTOB B MPOLIECCE TOATOTOBKU JIOMAITHUX
3a1aHUM, NP PELICHUU 3a7a4 Ha IIPAKTUYECKHUX 3aHATHUAX, IIPU IOATOTOBKE K KOHTPOJIbHBIM
paboTam U MOATOTOBKE K UTOIOBOM aTTECTAllMK — 3a4ETY.

6 YueOHO-MeTOqHUECKOE 00ecliedeHHe CAMOCTOSITEILHOI padoThl 00y4Yar0LIUXCS
[IpencraBneno B npunoxeHuu 1.

7 OueHo4YHbIe CPeCTBA [IJIsl IPOBeIeHH s POMEKYTOUHOI aTTecTAllUH
[IpencraBneHsl B IPHIOKEHUH 2.

8 YueOHO-MeToqHUeCKOe M HH(POPMAIMOHHOE o0ecTiedeHre TUCIIUTITUHBI (MOTYJIs1)

a) OcHoBHas JiUTEparypa:

1. Kamnynos, J.P. KomOunupoBanHas pa3paboTka pyIHBIX MECTOPOXKICHHI
[DnekTpon-HbI pecypc]: ydebnoe mocobue / JI.P. Kamnynos, M.B. PeuibHHKOBA. —
WznarensctBo «lopuas kumra», 2012. — 344 c. — ISBN 978-5-98672-289-4. // Jlaus:
AIIEKTPOHHO-ONOINOTEeYHAS CH-CTEMA. - Pexum JOCTyTA! URL:
https://e.lanbook.com/reader/book/66432 — 3ar1. ¢ skpaHa.

2. Jlomonocos, I'.I'. TIpon3BOACTBEHHBIE MPOIECCHl TOA3EMHON pa3pabOTKH PYAHBIX
Me-CTOPOXKACHUN [DNeKTPOHHBIM pecypc]: yueb. mocobue — M3matenbctBo «l'opHasi KHHUTraw,
2013. — 517 c. — ISBN 978-5-98672-343-3. // Jlaub: 31MeKTPOHHO-OMOIHMOTEYHAsS CHUCTEMA. —
Pesxxum noctyna: URL: https://e.lanbook.com/book/66445 — 3aru. ¢ akpaHa.

3. Kazumkaes, J[.M. IlpakTHueckuii Kypc KOMOMHHMPOBAHHOW pa3pabOTKH PYAHBIX
MECTO-POXKAECHUN [DIIEeKTPOHHBIN pecypc]: yueOHoe nocodbue — M3narenscTBo «l'opHast KHUTa,
2012. — 192 c. — ISBN 978-5-98672-328-0. // Jlaub: 31MeKTPOHHO-OMONIMOTEYHAS CHUCTEMA. —
Pexxum noctymna: URL: https://e.lanbook.com/book/66434 — 3art. ¢ sxpaHa.

0) lonoiHuTEIbHAS JINTEPATYPA:

1. Tpy6euxkoii, K. H. OcHoBBI ropHOro nena [DnekTpoHHbIH pecypc]: yuebnuk / K. H.
Tpy6emnxoii, FO. I1. I'amuenko. — MockBa: Akagemudeckuit [Ipoext, 2020. — 231 c. — ISBN 978-
5-8291-3017-6. // Jlamb: snexTpoHHO-OMONHMOTE4Has cucrema. — Pexum pocryma: URL:
https://e.lanbook.com/book/132543 — 3ari1. ¢ skpana.

2. BopoBkoB, F0.A. TexHONOTHS TOOBIYH ITOJIE3HBIX HCKOITAEMBIX ITO3EMHBIM CIIOCOOOM
[OnexTpoHHbIH pecypc]: yue6Huk / FO.A. boposkos, B.I1. [lpo6anenko, JI.H. PeOpukos. — Jlans,
2020. — 272 c. — ISBN 978-5-8114-5178-4. // JlaHb: 31€KTpOHHO-OMONIMOTEYHAS CUCTEMA. —
Pesxxum nocryma: URL: https://e.lanbook.com/book/91079 — 3ar. ¢ sxpaHa.

3. Menpuuk, B.B. ®usuko-xumudeckas TE€OTEXHOJIOTHsS [DIEKTPOHHBIN pecypcl:
yueOnuk / B.B. Menbuuk, B.I'. Butkanos, H.U. A6pamkun, FO.M. Makcumenko. — HUTY



MUCuC, 2019. — 272 c. — ISBN 978-5-906953-12-4. // Jlanb: 371€KTpOHHO-OMOIMOTEYHASI CUCTEMA.
— Pe-xum moctyma: URL: https://e.lanbook.com/book/129039 — 3ar. ¢ sxpaHa.

B) MeToanuyecKkue yKa3zaHus:

1. MemepsikoB 3.10., YrpiomoB A.H., 3yOkoB A.A., MannanoB P.III., Texnonorus nox-
3eMHOM Pa3pabOTKU Py B CJIOKHBIX YCIOBUAX. YueO. mocooue Marautoropck: ®I'6OY BITIO
«MI'TY», 2009, 78 c.

2. MaxwutoB, A.M. IIpomecchl MOa3eMHOI pa3pabOTKH PYTHBIX MECTOPOKACHHUN [DIeK-
TpOHHBINA pecypc]|: npaktukym / A.M. Maxwutos, I1.B. Bonkos, A.Il. ['Heapix. — MarHuTOrOopcK:
MI'TY, 2018. — ISBN 978-5-9967-1294-6. // M.: ®I'YII HTIl «1uadopmpeructp», 2018. Ne roc.
per. 0321803388.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebli:

IIporpammHoe oGecrieyeHue

HaumenoBanue [10 Ne moroBopa Cpox neiicTBUS JINIICH3UN
7Zip cB0001HO pacnpocTpansemoe [10 OeccpovyHO
FAR Manager cBoOo1HO pacnpoctpansemoe [10 06eccpouHo
KPEJIO 1AL

KAZACTP 2.1 J1-414-08 ot 04.07.2008 OeccpovYHO
KPEJIO A4

TOHOIPA®D 2.1 J1-414-08 ot 04.07.2008 OeccpouHo
ACKOH Kommac | i 56117 01 16.03.2017 GeCepOUHO
3D B.16

ACKOH

Bepruxans B.2014 1-261-17 ot 16.03.2017 OeccpovHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
Hassanue kypca Ccpuika

IMouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Hannonansnas nadopmaniionno-ananutruaeckas cucrema | URL:
— Poccwuiickuii uuaekc Hayunoro nutupoBanus (PUHL]) | https://elibrary.ru/project_risc.asp

OnekTpoHHas 0a3a nepuoauueckux u3nanuii East View
Information Services, OOO «1IBHUC»
NudopmarmonHas cucteMa - EniHoe OKHO JocTymna K URL: http://window.edu.ru/
UH()OPMAIIOHHBIM pecypcam

denepaibHOE TOCYIAPCTBEHHOE OIO/PKETHOE YUPEKICHUE
«DenepanbHbIi UHCTUTYT npomeinuienHoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH»

9 MaTtepuajibHO-TeXHHYeCKOoe ofecrieueHre JUCIUTITHHBI (MOTYJIs1)

https://dlib.eastview.com/

MaTepI/IaJ'II)HO-TeXHI/I‘—IeCKOG o0OecrieueHue JUCHHITIIINHBI BKJIOYACT:


http://window.edu.ru/
http://www1.fips.ru/

VYueOHble ayAMTOPUM  JUIsL  TNPOBEJE-HUS  3aHATHM  JICKMOHHOTO  THMA -
MynbTUMeIMIHBIE CPEICTBA XpaHEHHS, IEPEAAYH U MPeICTaBICHIS MH()OPMAIIH, MAKEThI

VY4eOHble ayaUTOPUM JJIs IPOBEIEHUS IPAKTUUYECKUX 3aHATHH, TpYIIOBBIX U
UHIUBUIYAIbGHBIX KOHCYJIBTAlMH, TEKYLIEr0 KOHTPOJIS M IIPOMEKYTOYHON arTecTaluy -
Iepconanbubie koMmbioTepHI ¢ makeToM MS Office, Autodesk Autocad, Surpac u ¢ qoctymom B
SIIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA

[Tomemenne nns caMocCTOSTENbHOM paboThl oOyuatomuxcs - IlepcoHanbHble
KoMIbroTephl ¢ maketoM MS Office, BBI-X00M B MHTEPHET U C JOCTYIIOM B 3JIEKTPOHHYIO
nH(OP-MaIMOHHO-00Pa30BaATEIBHYIO CPEy YHUBEPCUTETA

[Tomemenne I XpaHEHHS W MPOQPHIAKTUYECKOTO OOCITYKHMBaHUSA y4eOHOTO
obopynoBanusi - Creimnaxu, ceddbl s XpaHEHUs Y4eOHO-METOJAMYECKOW JTOKYMEHTAIIHH,
yueOHOro 000pyI0BaHUs M y4eOHO-HATIISHBIX ITOCOOHI

I[Ipunoxenne 1

YuyeOHO-MeTOAMYeCKOe o0ecTieYeHre CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

IlepedyeHb TeM NPaKTUYECKUX 3aHATUN

1. PacdeT npoBeTpuBaHUS TYITHKOBBIX TOPHBIX BEIPAOOTOK.

2. Pacuer pacxoja Bo3ayxa it IPOBETPUBAHHS OYMCTHBIX OJIOKOB.
3. Pacuer pacxona Bo3ayxa A IPOBETPUBAHUS IIAXT.

4, PacyeT MIaXTHBIX BEHTHISIIMOHHBIX CETEH.

5. Pacuer nenpeccuu maxreol.

6. Pacuer mpoBeTprUBaHUS MIAXTHI.

BOHpOCLI IJI TIOATOTOBKU K 3a4€TY:

1. XapakTepucTuka maxThl (BBIpaOOTKH) U €€ UCTIOJIb30BaHUE B IIAXTHOW BEHTHJISALMH.
2. CriocoObl 0TOOpaXKeHUsI IaXTHBIX BEHTUIISILIMOHHBIX CETEH.
3. Knaccudukanus maxTHBIX BEHTHIISIIMOHHBIX CETEH.
4. OcHOBHBIE IOHATHUS TEOPUU I'PaOB B MIAXTHON BEHTHIISLINU.
5. Ionsarue o Tononoruu. Tonosoruueckass 3aBUCUMOCTD JJIs1 3aMKHYTOM a’poJMHAMUYECKON
CXEMBI.
6. CymHOCTb HEPa3BETBICHHBIX, MApPAJUIEIbHBIX U JHATOHAIBHBIX BEHTUIISIIMOHHBIX CETEH.
IToHsTHE O HEYCTOWYHMBON BEHTUIISILIMOHHOM CETH.
7. OCHOBHBIE 3aKOHBI JABM)KEHHS BO3/1yXa B BEHTHIISIIUOHHBIX CETSAX.
8. IIpuHIMIIBI pacyeéTa BEHTHIIALIIMOHHBIX CETEH.
9. CxeMmbl coeTuHEHHS BBIPAOOTOK U UX PaCUeT.
10. locToMHCTBA M HEOCTATKU AUArOHAJIBHOTO COEANHEHUS BBIPaOOTOK.
11. Tumbl MIAXTHBIX BEHTHJIATOPOB U 007aCTh UX IPUMEHEHUSI.
12. Pabota ouHOYHOTO BeHTHIIsITOpa. ONpeiesieHre ero padovero pexxuma.
13. TlocnenoBarenbHas paboTa BeHTHIIATOpOB. [locinenoBaTrenbHOCTD omnpeieneHus pabodero
pexHMa.
14. TlapannenbHas paboTa BeHTUIATOPOB. IlocnenoBaTebHOCTE onpeieneHus: pabovero
peXHUMa IIPU YCTAaHOBKE BEHTHJIATOPOB HAa OJTHOM U JIBYX CTBOJIAX.



15. Crioco0b! ¥ TEXHUYECKHE CPENICTBA PETYIHMPOBAHUS PAacX0/1a BO3IyXa.

16. CymHoCTb MOJIOKUTENBFHOTO H OTPHIIATEIBHOTO PETYIMPOBAHUS Pacxo/ia BO3AyXa.

17. Cxembl MpOBETPUBAHUS TYIHKOBBIX BEIPaOOTOK. CIIOCOOBI MPOBETPUBAHUS TYMTUKOBBIX
BBIPA0OTOK 32 CUCT OOIIEIIaXTHOM JACTIPECCHH.

18. CnocoObl mpoBEeTpUBaHUS TYNHUKOBBIX BBIPAOOTOK C HCIIOJIb30BAHUEM BEHTUJISITOPOB
MeCTHOTrO npoBeTpuBanusi. O0NIacTH UX MPUMEHEHHUs, JOCTOMHCTBA U HEAOCTATKH.

19. O6opynoBanue 111 MPOBETPUBAHUSI TYITUKOBBIX BEIPAOOTOK.

20. Cxembl BEHTHJISILIMYA OYMCTHBIX OJIOKOB PYIHBIX IIAXT.

21. Tlopsinok pacyera pacxojia BO3ayXa JUisi TPOBETPUBaHUS OJIOKOB.

22. CniocoObl mpoBeTpuBaHus maxT. TpeGoBaHus, MpeabsBIsieMble K HUM. MIX 1OCTOMHCTBA U
HEIOCTaTKU.

23. daxTopsl, BIUSIOMINE Ha BBIOODP criocoba npoBeTpuBaHus maxt. O0JacTH MPUMEHEHUS
pa3IMYHBIX CIOCOOOB MPOBETPUBAHMSL.

24. Cxembl mpoBeTpUBaHUs maxXT. TpeOoBaHus, MpeaAbsBIsieMble K HUM. X TOCTOMHCTBA U
HEJOCTAaTKHU.

25. dakTopsl, BIMAIONINE HA BEIOOP CXeMbl MpoBeTpuBaHus maxT. OOIacTH NpUMEHEHUs
Pa3IMYHBIX CXEM IIPOBETPUBAHHSL.

26. BnusiHre OJI3eMHBIX YTEUYEK BO3yXa Ha paboTy MIAXTHON BEHTHIIALIMOHHON CHUCTEMBI.

27. BausiHue TTOBEPXHOCTHBIX YTE€YEK BO3[yXa Ha paOOTy IIAaXTHOH BEHTHJISIIUOHHOW CHCTEMBI.
MeponpusTsi 1O CHIDKEHHIO yTEYeK BO3JyXa dYepe3 BbIPAaOOTaHHOE MPOCTPAHCTBO M 30HEI
oOpy1IeHus.

28. [lopsimok onpeneneHus JOMYCTUMBIX yTE€UeK BO3LyXa JUIS IIaXThl B IIEJIOM.

29. Haznauenue u kinaccuukaiysi BeHTUISIIMOHHBIX COOPYKEHUN Ha [IaxTax.

30. IToBepXHOCTHBIE U MOA3EMHbBIC BEHTHIALIMOHHBIE COOPYKEHUS.

31. CroticTBa maxTHOM nbutk. E¢ BIusHIE Ha YenoBeKa.

32. IIbieBble PeKUMBI CEPHBIX U CyNb(puaHbIX maxT. [lonsTue 06 onTuManbHONH CKOPOCTH
JBUKEHHS BO3/1yXa B TOPHBIX BBIpAOOTKaX.

33. CriocoOb1 M3MEpeHUs 3abIIICHHOCTH BO3TyXa.

34. ITpubopsl U1 KOHTPOJIS MAPaMETPOB BEHTHIISALIUY IIAXT.

35. CymHOCTh aHEMOMETPUYECKUX U JEMPECCUOHHBIX ChEMOK.

36. TpeOoBaHuMs K BEHTWIALMOHHBIM pEXHUMaM Tpu aBapusx. Wx Buael. Bsidop
BEHTWISILIMOHHOTO peXXuMa IpH MoKape.

37. CnocoObl 1 cpe/IcTBA YIIPABICHUS BEHTHIISALUEH IIaXThl. ABTOMATH3AIMS YIIPABICHUS
BEHTUJISILIUEHM.

38. EctecTBeHHas Tsra B 1maxTax. [[puunHbl €€ BOSHUKHOBEHMS. XapaKTepUCTUKA €CTECTBEHHON
TSTH.

39. CiocoOsI M3MEpeHHs ACTIPECCUH €CTECTBEHHOM THATH.

40. BriustHre €CTECTBEHHOU TATH Ha paObOTy BEHTWIIATOPA TIIABHOTO MPOBETPUBAHUSI.

41. Metoasl pacyeTa pacxo/ia Bo3/ayXa JJisl IPOBETPUBAHUS PYIHBIX MIaxT. X CyIIHOCTb.

42. TlocnemoBaTeNbHOCTD ONPEACTICHHS pacxo/ia BO3AyXa sl YCHIEHHOTO U HOPMAJIBHOTO
PEKUMOB ITPOBETPUBAHUS IaXT. BEIOOp peskuma MpoBeTpUBaHUS LIAXTHI.

43. Tlopsimok onpeeneHus: TOMYCTUMBIX YTeueK BO3ayXa JUIsl MIAaXThl B IIEJIOM.
44. Ha3zHaueHHe U KJIACCHU(HKAIHS BEHTUIISIIMOHHBIX COOPYKEHUN Ha [IaxTax.
45. [ToBepXHOCTHBIE U TOJ3EMHbBIE BEHTUJISIIMOHHBIC COOPYKECHHS.

46. CsoiicTBa maxTHOM IELTH. E€ BIIMsAHME Ha YelloBEKa.

47. TlputieBbie PEKUMBI CEPHBIX U CYIb(GUIHBIX maxT. [loHATHE 00 ONITUMAaTBHON CKOPOCTH
JIBIDKCHUSI BO3/[yXa B TOPHBIX BEIPAOOTKAX.

48. CrtocoOBI M3MEPEHHUS 3aIBIIICHHOCTH BO3/TyXa.

49. TIpuOopsI TSI KOHTPOJIS TAPAMETPOB BEHTHIISAIINH IIAXT.

50. CynrHocTh aHEMOMETPUIECKHX U JISTIPECCHOHHBIX ChEMOK.

51. Tlopsmok onpeseneHus JOMyCTUMBIX YTeUeK BO3/ayXa JJIs MIaXThI B IIETTOM.
52. Haznauenne U Kiiaccu(pUKaIys BEHTHSIIIMOHHBIX COOPYKCHUI Ha IIaxTax.
53. TloBepXHOCTHBIE U MOA3EMHbBIE BEHTHIIALIMOHHBIE COOPYKEHUSI.

54. CoiicTBa maxTHoi OeUd. E€ BIMsHMe Ha YyeloBEKa.



55. Tlopsinok onpeaeneHus JOMyCTUMBIX yTEeUeK BO3yXa JJIs IIAXTHI B IIEJIOM.

56. Ha3znauenue u kinaccuuKanys BEHTUISILIMOHHBIX COOPYKEHHUH Ha IIaxTax.

57. [loBepXHOCTHBIE U MOJI3EMHBIC BEHTUISILIMOHHBIE COOPY>KEHHUSL.

58. CpoiicTBa maxTHo nbutd. E€ BiusiHUE Ha YeTOBeKa.

59. IlbuieBble PEXKUMBI CEPHBIX U CyAbGUAHBIX maxT. [loHsATHEe 00 ONTUMaTbHOW CKOPOCTHJIBMIKEHHUS BO3IyXa B TOPHBIX BEIPAOOTKAX.
60. Crioco0bl U3MepeHHUs 3aNbUICHHOCTH BO3IyXa.

61. [IpuGops! 111 KOHTPOJISA MAPAMETPOB BEHTHIIALIMY 1IAXT.

62. CymHOCTh aHEMOMETPHUYECKUX H JCTIPECCHOHHBIX ChEMOK.

63. TpeOoBanust K BEHTWIALMOHHBIM pEXHMaM TpH aBapusax. VX Bugel. BbIOOpBEHTMIIALIMOHHOTO peXXHMa IIPH HOXKApeE.
64. CriocoObl 1 CpelCcTBa yIpaBlIeHHUs BEHTHISIIUEH aXThl. ABTOMATH3aLUs yIIPABICHUSBEHTUISALIUCH.

65. EcrecTBenHas Tsra B maxrax. [IpuunHbl ¢ BOSHUKHOBEHUS. XapaKTEPUCTHKA €CTECTBEHHOUTSTH.

66. CriocoObI H3MEpPEHHSI IETPECCUN €CTECTBEHHOH TATH.

67. BnustHue ecTeCTBEHHOH TATH Ha pabOTy BEHTHIISITOPA TTIABHOT'O IPOBETPHUBAHHUS.

68. MeTozp! pacdyera pacxoa Bo3ayxa JJsl IPOBETPUBAHUS PYAHBIX MIAaxXT. MIX CYIIHOCTB.

69. IlocnenoBaTenbHOCTH ONMPEAETICHUS pacXxoa BO3ayXa Ul YCHICHHOTO U HOPMaJIbHOTOPEKHMOB IPOBETPUBaHMA MIaxT. BeiOop pexxnma
POBETPUBAHUS ILIAXTHI.



[Ipunoxenue 2

7 OLeHouHbIE CPECTBA JUIsl IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluK

a) [Tnanupyembie pe3yabTaThl O0yYEHUS U OICHOYHBIC CPEICTBA JJIs TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIluU

Kon
HWHJIMKATO

pa I/IHJ_'[I/IKaTop JOCTUKCHHUA KOMIIMTCHIIMU OL[CHO'{HLIG cpeacTtsa

IIK-1. CnocoOeH k pa3paboTKe pa3esioB IPOEKTOB CTPOUTENHCTBA, PEKOHCTPYKIUN U TEXHUYECKOTO IEPEBOOPYKEHUS OOBEKTOB MOA3EMHBIX TOPHBIX
paboT, MPOEKTHON U TEXHUYECKOM JOKYMEHTALUU C y4€TOM TpeOOBaHUI MPOMBILUIEHHON 0€3011acHOCTH

[K-1.1 OOOCHOBBIBAET IIaBHbIE Borpocs! 1 MOATOTOBKH K 3a4€TY:
IapaMeTpbl pyAHUKA, 1. Xapakrepuctrka maxThl (BBIpaOOTKH) U €€ UCTOJIb30BaHKE B IIaXTHON BEHTUJISILINY.
BCKPBITHE U NIOATOTOBKY 2. CriocoObI 0TOOpaKEHUS MaXTHBIX BEHTUIISIIIMOHHBIX CETEH.
MECTOPOKIAEHUM, IPOLIECCHI 3. Knaccudukanys maxTHbIX BEHTUISILIUOHHBIX CETEH.
U CHCTEMBI [I0/I3¢MHOM 4. OCHOBHBIE NTOHATHS TEOPUH I'PahOB B IIAXTHON BEHTUIIALINH.
pa3pabOTKH, TEXHOJIOTHIO 1 5. Tlonsitue o Tonosnoruu. Tomoxornyeckas 3aBUCUMOCTD JIJIsi 3aMKHYTON a’pOAMHAMUYECKOM
MEXaHU3aIHI0 MOI3EMHBIX CXEMBI.
TOPHBIX PaboT, crIOCOOBI U 6. CymHOCTb HEepa3BETBICHHBIX, MapaJJICNIbHBIX U IMAarOHAJIbHBIX BEHTHIILIUOHHBIX CETEH.
METO/IBI Pa3pyIICHUS IlonsiTHE O HEYCTOMYHMBOW BEHTUIISLIUOHHON CETH.
TFOpHOI'o MaccuBa, MCTO/bI 7. OCHOBHBIE 3aKOHBI IBMKEHHUS BO3/TyXa B BEHTUJISIIUOHHBIX CETSIX.
npoUIAKTUKY aBapuil 1
CHOCOOBI TUKBHUIAIIUU MX
IIOCJIEICTBUI




Kon
UHIMKATO

pa

I/IHZ[I/IKaTOp JOCTHXKCHHUSA KOMITMTCHIINH

OrneHoYHBIE CpecTBa

8. IIpuHIHUIIBI pacyeéTa BEHTUIISIIMOHHBIX CETCH.

9. CxeMmsbl coeTMHEHHS BEIPAOOTOK U UX PacyerT.

10. JocTomHCTBA M HENOCTATKH AUATOHAJIBHOTO COSTMHEHUS BBIPAOOTOK.

11. Tunel WAXTHBIX BEHTHWJIATOPOB U 00J1aCTh UX IPUMEHEHHUSI.

12. PaboTa ouHOYHOTO BeHTHWIIsATOpa. OnpenencHue ero pabovero pexxuma.

13. IlocnenoBarenbHas padoTa BeHTUIATOPOB. [locnenoBaTenbHOCTh onpeaeeHus pabodero
pexUMa.

14. TlapannenbHast pabora BeHTWIATOPOB. [locienoBaTenbHOCTh onpeneneHus: pabouero
pe’kuMa IIpU YCTaHOBKE BEHTUISITOPOB Ha OJTHOM M JIBYX CTBOJIAX.

15. CriocoObl ¥ TEXHUYECKUE CPENICTBA PErYITMPOBAHUS pacxoa BO3ayXa.

16. CymHOCTb MOJIOKUTENFHOTO H OTPHUIIATEIBHOTO PETYIMPOBAHUS Pacxo/ia BO3ayXa.

17. Cxembl IpOBETPUBAHUS TYMHKOBBIX BbIpaOOTOK. CrocoObl MPOBETPUBAHUS TYHMHKOBBIX
BbIPAa0OTOK 3a CUET OOILEIIaXTHOM JAepeccuH.

18. CmocoObI IpoBeTpHBaHMS TYNMHUKOBBIX BBIPA0OTOK C MCIOJIH30BAHUEM BEHTHIISITOPOB
MeCTHOTo npoBeTpuBaHus. OOIacTH UX IPUMEHEHHUs, JOCTOMHCTBA U HEJOCTATKH.

19. O6opynoBanue 1st MPOBETPUBAHUS TYITUKOBBIX BEIPAOOTOK.

20. CxeMbl BeHTHJISIMYA OYUCTHBIX OJIOKOB PYTHBIX IIAXT.

21. Tlopsinok pacueTa pacxoja Bo3ayXa AJisi IPOBETPUBaHUS OJIOKOB.

22. CriocoObI mpoBeTpUBaHus MIaxT. TpeOoBaHuUs, MpeabIBIsieMble K HUM. VX JO0CTOMHCTBA 1
HEeJ0CTaTKH.

23. ®akTopHl, BIUSIONIME HAa BBIOOP crocoba mpoBeTpuBaHus maxT. OONacTH MPUMEHEHUS
Pa3IMYHBIX CIOCOOOB POBETPUBAHMSL.

24. Cxewmbl npoBeTpuBaHus maxt. TpeOoBaHus, MpeabsBisieMble K HUM. X JOCTOMHCTBa M
HEJO0CTaTKH.

25. dakTophl, BIHUSIONIKE Ha BBIOOP CXEMBI MpOBeTprUBaHus maxT. O01acTi MpruMEeHEHUS
Pa3IMYHBIX CXEM MPOBETPUBAHUS.

26. BriustHuE TIO3€MHBIX YTEUEK BO3/IyXa Ha paOOTy MAXTHOW BEHTHIISIIIUOHHONW CHCTEMBI.

27. BnusHUE TMOBEPXHOCTHBIX yTEUEK BO3AyXa Ha pabOTy IAaXTHOW BEHTHIISIIHOHHOW




Kon
UHIMKATO

pa

I/IHZ[I/IKaTOp JOCTHXKCHHUSA KOMITMTCHIINH

OrneHoYHBIE CpecTBa

cUCTEeMBbl. MeponpuATHs 110 CHUKEHUIO YTeUeK BO3/yXa Yepe3 BbIpabOTaHHOE IPOCTPAHCTBO U
30HBI OOpYIICHHUS.

28. Tlopsnok onpeeneHus JOMyCTUMBIX YTeUEK BO3LyXa /Ui IIaXThl B I[EJIOM.

29. Haznauenwue u kiaccupuKanys BEHTUWISIIUOHHBIX COOPYKEHHUI Ha [IaXTax.

30. [ToBepXHOCTHBIE H MTOI3€MHBIC BEHTWISILIMOHHBIE COOPYKEHHS.

31. CgoiicTBa maxTHoM mbutH. E€ BiusHUE Ha YeoBeKa.

32. IIbuieBble PEKUMBI CEPHBIX M CYAbQUAHBIX MmaxT. [loHATHE 00 ONTUMAaNBHONW CKOPOCTH
JIBIDKEHUS BO3/lyXa B TOPHBIX BBIPAOOTKAX.

33. CriocoOb! M3MEpeHus 3aNbIJICHHOCTH BO3TyXa.

34. IIpubopsl A1 KOHTPOJISA HapaMETPOB BEHTUJISALMM II1aXT.

35. CymHOCTh aHEMOMETPUICCKHX U JCTIPECCUOHHBIX ChEMOK.

36. TpeOoBaHMs K BEHTHWISIMOHHBIM peXHMaM TpH aBapusix. Wx Bugsl. Beidop
BEHTWISILIMOHHOTO peXUMa IpH MoKape.

37. CriocoObl U cpe/icTBa YIpaBIeHUs BEHTUISIMEN aXThl. ABTOMATH3allMs YIIPABICHUS
BEHTUJIALIUEH.

38. EcrectBeHHas TAra B maxrtax. [IpuyuHbl €€ BO3HUKHOBEHHUS. XapaKTepUCTHKA
€CTECTBEHHOM TATH.

39. CiocoObl U3MEpeHHs ACTIPECCUH €CTECTBEHHOU TSTH.

40. BiinsiHue eCTeCTBEHHOW TATH Ha paboTy BEHTHIIATOPA INIABHOTO MTPOBETPUBAHMSL.

41. MeTtozpl pacyera pacxo/a Bo3/lyXa Jilsl IPOBETPUBAHUS PYIHBIX IIaxT. X CyIIHOCTS.

42. TlocrnenoBaTeIbHOCTh OTPEACTICHUS PAacX0/1a BO3AyXa ISl YCHIIEHHOTO H HOPMAIIbHOTO

PEKUMOB MTPOBETPUBAHUS 1IAaXT. BEIOOP pexrma NpoBeTpUBaHUS IAXTHI.

Pacyer nmpoBeTprBaHUs TYMUKOBBIX TOPHBIX BHIPAOOTOK.
Pacuer pacxona Bo3tyxa JUIsi IPOBETPUBAHUS OYMCTHBIX OJIOKOB.
Pacuer pacxona Bozayxa ais IpOBETPUBAHUS IAXT.
Pacyer maxTHBIX BEHTUIISILIMOHHBIX CETEN
Pacuer nenpeccun maxrel.

Pacuer MMPOBETPUBAHUA MIAXThI




IK-1.2

PyKkoBOACTBYETCSl METOJJaMU CHUYKEHUS
Harpy3Ku Ha OKPY>KaloIlylo Cpeay U
IIOBLIIIEHUS YKOJIOTNYECKOM
0€301acHOCTH TOPHOT'O MPOU3BO/ICTBA
MIPH TI0JI3EMHOM pa3pabOTKe PYIHBIX
MECTOPOXKACHU I

Bonpocsr aiis py0ekHOTr0o KOHTPOJISl 3SHAHUM CTYIEHTOB
no qucuuininge "Bedtmwanuga maxt"

OnwuuTe coctaB aTMOC(HEPHOro BO3AyXa M €0 U3MEHEHUE TP IBUKEHUU 110 TOPHBIM
BbIpa0OTKaM.

1. IlepeunciuTe UCTOYHUKH 3aTPSA3HEHUS IAXTHOTO BO3IyXa.

2. KakuM 006pa3oM MOXHO KOJIMYECTBEHHO OLEHUTh ra3000MIbHOCTh LIAXTHI ?

3. [lepeuncnure ocHOBHBIE (DU3MUECKHUE XAPAKTEPUCTUKH BO3TyXa.

4. ChopmynupyiiTe yCTHO U BBIPA3UTE B MATEMATUIECKOM BHJIE OCHOBHBIE 3aKOHBI
a’POCTATUKH.

5. ChopmynupyiiTe YCTHO M BBIpa3uTe B MATEMATHIECKOM BH/IE OCHOBHBIE 3aKOHBI
a’POMHAMUKH.

6. Kakue pesxumbl IBHKEHUS BO3yXa B mmaxTax Bam nzBectHsl ? Kakoii cymectByer
KPUTEPUI OLICHKU PEKHUMBI IBUYKEHUS BO3/1yXa.

7. Kakue TuIbl BO3IyIIHBIX IOTOKOB B TOPHBIX BbIpaOoTKkax Bam u3BecTHbI ?

8. CchopmynupyiiTe yCTHO M BBIpAa3UTE B MATEMaTUYECKOM BH/JI€ 3aKOH COIIPOTUBIICHUS B
PYJHUYHON BEHTUJIALMH.

9. UYro Takoe a’poAMHAMHYECKOE COMTPOTHBIICHUE TPEHUS B IIAaXTHOW BeHTHIISAIMH ? Kakum
00pa30M ero MOYKHO OIPENIENIUTH ?

11. Yrto Takoe MECTHOE a3pOAMHAMHUECKOE COIPOTUBIICHHUE B IAXTHOM BeHTHIIAMH ? Kakum
00pa30M OHO BJIMSET Ha BEHTHJISALMIO IaXThl ?

12. Kakue ¢paxTopbl BIUSAIOT HA a9POIMHAMUYECKOE CONPOTUBIIEHUE IaXTHBIX CTBOJIOB ?
[Tepeuncnure cnocoObl €ro CHUXKEHUS.

13. TIpuBenute onpeneneHne TEpMUHA "DKBUBAJIIEHTHOE OTBEPCTHE", IPUMEHSAEMOE B
maxTHOH BeHTHWALMHU. Kakum 00pa3oM Ki1acCuPUUUPYIOT MIAXThI [0 3TOMY KPUTEPHIO ?
14. Tlepeuncaure criocoObl 0TOOPAXKEHUS IMIAXTHBIX BEHTHIIIIUOHHBIX CETEH.

15. OnumuTe KIaccu(UKAIMIO MAaXTHRIX BEHTUIISIIMOHHBIX CETEH.

16. OnuiuuTe TOMONOTHIO KaK HayKy. [IpuBenTe TOMOIOrnuecKyro 3aBUCUMOCTD IS
3aMKHYTOM a3pOJIMHAMUYECKON CXEMBI.

17. OnuimnTe OCHOBHBIE 3aKOHBI IBUKEHUS BO3/IyXa B BEHTHIALIMOHHBIX CETAX.

18. TlepeuncnnTe BapuaHThl CXEM COEIMHEHUS TOPHBIX BBIPAOOTOK B HIAXTHBIX CETSX.
Onummre 3aKOHOMEPHOCTH B ATHX CXEMaX COETUHEHUS TOPHBIX BRIPAOOTOK.

19. Tlepeuncnure JOCTOMHCTBA M HEJJOCTATKU TUArOHAIBHOTO COEIMHEHUS BEIPAOOTOK.
20. IlepeunicnuTe MpUYMHBI BOSHUKHOBEHUS €CTECTBEHHOM TAra B maxTtax. Otobpasure
XapaKTepUCTHKY €CTECTBEHHO! TAru. KakuM 00pa3oM yuuThIBa€TCA €CTECTBEHHOH TATra B
[IAXTHOM BEHTUJISILIUU ?




21. OnumuTe NopsI0K KOHTPOJISI BEHTUIISLUY [LAXTHI.
22. Ilepeuncture NpuOOPHI KOHTPOJIS MAPAMETPOB BEHTUIISILIUM 111AXT.
23. B uém 3axmouaercs CyIIHOCTh aHEMOMETPHUECKUX U JIENPECCUOHHBIX ChEMOK ?
24.0numuTe opraHu3alyio NbUICBEHTUIIIUOHHOM CITyKObI Ha IIaxTax.
25.Ilepeuncture criocoObl NPOBETPUBAHUS IIAXT U TPEOOBAHNUS, IPEIbABIAEMbIE K HUM.
26.I1epeuncinute (pakToOphl, BAUSIONIME Ha BEIOOP cl10COOa MPOBETPUBAHMS 1IAXT, U
CTHMX IPUMEHEHHUS.
27.1lepeuncTure cXxembl IPOBETPUBAHUS IAXT U TPEOOBaHUS, IPEIbIABIAEMBbIE K HUM.
28. Ilepeuncrute (hakTOpHI, BIUAIOLIME HA BBIOOP CXEMBbI IPOBETPUBAHUS AXT. ONUIINTE
00JacTl MPUMEHEHUS Pa3IU4HbIX CXEM IIPOBETPUBAHMUSL.
29. Ilepeunctute criocoObl M CXEMBI IPOBETPUBAHUS TYIHKOBBIX BbIpaboTOK. Kakum oOpazom
MO’KHO IIPOBETPUBATh TYIHMKOBBIE BBIPAOOTKHU 3a CUCT OOLIeIaXTHOH Jenpeccuu ?
30. Ilepeuncrure criocoObl U CXEMbI IPOBETPUBAHUS TYIIMKOBBIX BEIPAOOTOK C
UCIOJIb30BaHUEM BEHTUISITOPOB MECTHOTO ITPOBETPUBAHMS.
31. IIpuBenute onpeneneHne KOdpPUIHEHTA YTEUYKH BO31yXa B BEHTHIISITHOHHBIX
TpYyOOIIPOBOIOB.
32. Ilepeuncrute NpUUMHBI BOSHUKHOBEHUS MI0OKAPOB B I1aXTaxX U 33Jja4d IaXTHOU
BEHTWISILIMM ITPU BO3SHUKHOBEHUH T10Kapa.
33. Ilepeuncrure cnocoObl MpeIynpexIeHUs SHIOTEHHBIX TI0’KapOB B IIaxTax.
34. Onumure BO3MOXKHbBIE BEHTUISILIMOHHBIE PEXKUMBI IIaXT MpHU MOXKapax.
35.0nummre 0co6eHHOCTH BEHTHIISALUY IIaXT P pa3pabOTKe MOJE3HBIX UCKOMAEMBbIX,
CKJIOHHBIX K CAMOBO3TOPaHHMIO.
36.IlepeuncTure METOBI pacueTa pacxoJa BO3lyXa IJis IPOBETPUBAHUS PYAHBIX MIaxT. B uém
JFOYAETCS X CYITHOCTD ?
37.Onuumre nocie0BaTeNIbHOCTh ONPEEIIEHNS pacXo/a BO3Ayxa Al YCHUJIEHHOTO U
HOPMaJIbHOT'O PEKMMOB IIPOBETPUBAHMSI IAXT.
38.KakuM 00pazom BBIOMpAeTCsl pexXUM MPOBETPUBAHUS IIAXTHI ?
39.0nnmmTe nocaea0BaTeIbHOCTh MPOEKTUPOBAHUS BEHTUIISIUM [IAXT.
40.0mnummTe NopsAA0K ONpPENeNIeHUs pacxoia BO3AyXa JUlsl IPOBETPUBAHUS BRIPAOOTOK MpHU
IPUMEHEHUH CaMOXOJIHOT0 000PYA0BaHHS




Kon

UHAUKATO
pa I/IHZ[I/IKaTOp JOCTHXKCHHUA KOMIIMTCHIIMHU OHCHO"IHBIC cpeacrsa
IIK-1-3 |Mcnonb3yeT nHGOPMAILIMOHHBIE U

1 (POBBIE TEXHOJIOTHH TIPU
[MPOCKTUPOBAHNUU U BEACHUU TOA3CMHBIX
rOpPHBIX padoT

TecTsl 1y1s1 KOHTPOJIS OCTATOYHBIX 3HAHUH CTYJIECHTOB
no qucuuiuinge "Bedtwanua maxt"

1. Kakue ropHble HOPOJIbl XapaKTEPU3YIOTCS BBICOKOM ra30HOCHOCTHIO? 1

- MarMaTU4eCKue;

2 - MeTaMOpUYECKHUEC;

3 - ocagoy4HEbIE;

4 - cKanbHBIE,

5 - ceimyuue.

2. YKaxuTe npenenbHo nomyctumyro konenTpanuto (I1JIK) yrnekucnoro raza na paboumnx
MECTaX U B HCXOJIAIINX CTPYSIX YUACTKOB:

1-1,5%;

2-1,0%;

3-0,75 %;

4-0,5%;

5-0,1%.

3. K xakoif kaTeropum OTHOCSTCSI MAaXThI C OTHOCUTEILHOM Ta3000mbHOCTRIO 10 M3/M3 71
- IIEPBOW;




Kon
UHIMKATO

pa

I/IHZ[I/IKaTOp JOCTHXKCHUA KOMITUTCHINU

OrneHoYHBIE CpecTBa

2 - BTOPOI;

3 - TpeTbei;

4 - cBepXKaTErOpHOM.

4. Kak U3MEHHTCS a9pOIMHAMUYECKOE COPOTUBIICHIE BEHTHIIIIUOHHOTO TPYyOOIPOBOAA, €CIIH
ero AMaMeTp yBEIWYHTH B 2 pa3za ?

1 - ymenbmmres B 32 pasa;

2 - ymenpuTcs B 16 pas;

3 - ymeHbIIUTCS B 8 pasa;

4 - ymeHbIIUTCS B 4 pas;

5 - ymeHbImHTCA B 2 pasa

5. Kak u3MeHuTCs 5KBUBAJICHTHOE OTBEPCTHE MIAXTHI, €CIIH €€ adPOINHAMHYECKOE
COIIPOTHUBIIEHUE YBETUYUTH B 4 pa3a ?

1 - yBenmumrcs B 8 pasa;

2 - yBenuuuTcs B 4 pasa;

3 - ymeHbIIuTCS B 8 pas;

4 - ymeHbIIUTCA B 4 pa3a;

5 - ymMeHbImHTCSA B 2 pasa.

6. CKkoJIb BEHTHJISILIMOHHBIX Y3JIOB COACPIKUT 3aMKHYTasl a3poJUHAMUYECKast CXeMa, eI
HM3BECTHO, YTO OHA UMeeT 6 BeTBel 1 3 SUEHKN?

1 - tpu;

2 - 4eThIpE;

3 - AT,

4 - mecTs,

5 - 1eBATE.

7. Uemy paBHO obuiee adpoanHamudeckoe conporusieHue (RO) BEIpabOTOK COeAMHEHHBIX 1O
HWKETIPUBECHHON cxeme?




Kon
UHIMKATO
pa WHankaTop JAOCTHKEHUS] KOMITUTCHIIUH O1eHOYHBIE CPENCTBA

R2 R3

R1 R5

1 1)
3. Rz+Rst Ry
R =R+R +RV+R +l ‘/
0 1 2 3 5 R

4 - F

8. Kak u3ameHuTCs naBneHne BEHTUIIATOPA, €CIM YacTOTY BpallleH!s ero padbouero kosieca
YBEJIUYUTH B 2 pa3za?

1 — ocranercs mpeRHUM;

2 - yBenmuuTcs B 8 pasa;

3 - yBennuuTes B 6 pas;

4 - yBenuuutcs B 4 pasa;




Kon
UHIMKATO

pa

I/IHZ[I/IKaTOp JOCTHXKCHHUSA KOMITMTCHIINH

OrneHoYHBIE CpecTBa

5 - yBenuuuTcs B 2 pasa.

9. Vkaxure criocod MOoNI0KUTEIBHOTO PEryIMPOBAHUS pacxo/ia BO3ayXa:

1 - yBesnn4eHue mIonaaM NonepeyHoro ceueHus BEIpaboTKY;

2 - IpUMEHEHHE BeHTUIISIIIMOHHOTO OKHA;

3 - MpUMEHEHHE IJIACTUHYATOT0 IIOBOPOTHOTO PETYIISATOPA;

4 - npUMEHEHNE BO3/yLITHON 3aBECHI.

10. Kakoe MakcuMallbHOE JaBIICHHE CIIOCOOHBI pa3BUBATh MIAXTHBIC BEHTHIIATOPHI?
1-1 MIla;

2 —100 kIla;

3 - 50 kIla;

4 - 20 xIla;

5-10 Ila.

11. o xakoii cxeme CieyeT COeTUHUTD 3 BEHTUIISITOPA MEXKTy COOOH sl TOTYyYEeHUS
MaKCHUMAaJIbHOTO AaBJICHUS ?

1 - mapannenbHOi;

2 - 1ocne10BaTeIbHOM;

3 — mocIe0BaTeNbHO — NMapauleIbHOM;

4 — mapasuIeNbHO - MTOCIIE0BATEILHON

12. Ykaxure pa3mep 4acTUIbI IbUIM, HANOOJIBIIIE OACHOM JUIsl 30POBBS YesoBeKa: 1
- Oonee 50 MKM;

2 - 10 + 50 MKkM;

3-0,2+ 10 mMrMm;

4-0,2+0,1 MkM™m;

5 - menee 0,1 MkM.

13. Kaxkoii mpr0Oop 1o3BosisieT U3MEpUTh CKOPOCTh BO3YITHOTO MMOTOKa? 1

- aHEMOMETp;

2 - MUKPOMETP;

3 - ICUXPOMETP;




Kon
HHIMKATO
pa WHaukaTop JOCTHXKEHUST KOMIIUTEHIMH OrneHouYHbIE CpeacTBa

4 - Gapomerp;

5 - uaTEepdepomeTp.

14. Kakoii cioco0 npoBeTpUBaHUs CIEyeT IPUMEHATD MPU pa3pabOTKe MECTOPOKACHUIA,
CKJIOHHBIX K CAMOBO3TOPAHUIO?

1 — KOMOMHUPOBAHHBIN;

2 - BCACBIBAIOIIINH;

3 - HarHeTaTeIbHBIN.

15. TIpu kakom criocoOe mpoBeTpruBaHus KO3 PHUIMEHT 3amaca BO3yxa UMEET MUHUMAIIbHOE
3Ha4YeHue ?

1 - KoOMOMHUPOBAaHHOM;

2 - BCachIBAIOIIIEM;

3 - HarHeTaTEeNbHOM.

6) MopapoKk npoBeaeHUA NPOMEXKYTOUHOM aTTecTaLMm, NoKasaTen U KPUTEPUM OLLeHUBAHUA:

I'IpomemyTOqHaﬂ aTTecTtauma no gucumnamHe «BeHTMnAaunA Wwaxr» BKAoYaeT TeopeTnyeckne Bonpochl, noseosiAaoLMe OLeHUTb YPOBEHb YCBOEHUA
O6yLIaIOU.I,MMVICFI 3HaHUN, U npakTnyeckmne 3agaHuma, BbliABNAKOWMNE CTENEHD Cd)OpMMpOBaHHOCTM yMEHMl\;I n BJ'Ia,CI,EHVIl‘;L nposogunTCA B cbopN\e 3a4eTa.

3auer no AaHHOﬁ ancumnanHe nposoanTCcAa B yCTHOVI d)opfv\e Nno TeEOPETUYECKUM BOMPOCaM.
Mokasarenu un Kputepuun oueHuBaHuA 3a4eTa:

— Ha OUEHKY «3a4YTeHO» — 06y‘-IaIOLIJ,Mf;1Cﬂ AEMOHCTPUPYET YPOBEHDb Cd)OpMVIpOBaHHOCTVI KOMI'IETGHLI,VII‘;I Bbile MoOporosoro: OCHOBHbIE 3HAHUA, YMEHUA OCBOEHbI, HO
A0NYCKaTCA HE3HAYUTE/IbHbIE OLIJM6KM, HETOYHOCTU, 3aTPYAHEHUNA NMPU aHANTMTUHECKUX Onepaumnax, nepeHoce 3HaHUI U YMeHI/Iﬁ Ha HOBble, HECTAaHOAPTHbIE
cnuTyauumn.

— Ha OUEHKY «He 3a4YTeHO» — 06yqa+0u.|,m71c;| AEMOHCTPUPYET 3HAHUA HE 6onee 20% TEOPETUYECKOTIo MaTepunana, A40ONyCKaeT CylweCtBeHHbIE OLLIVI6I-(M, HE MOXeET
NMOKa3aTb UHTENNEKTYA/IbHbleé HaBblKK pelleHNA NPOCTbIX 3a4a4.



