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Pabouass mporpamma cocraBieHa Ha ocHoe @OI'OC BO - choenuanurer 1o
crermanbHocTH 21.05.04 T'opHoe erno (nprka3 MunoOprayku Poccun ot 12.08.2020 r. Ne 987)

Pabouas mporpamMma paccMoTpeHa W 0J00peHa Ha 3acelaH dbenpwl Pazpabotku
MeCTOpO)KZIeHI/Iﬁ IIOJIC3HBIX UCKOIIACMBIX

09.02.2022, mpoTtokon Ne 6

3aB. kadenpoit C.E. I'aBpurien

PaGoyas nmporpamma o1006peHa metoauueckoit komuccuedd U u T

14.02.2022 r. mpoTokon Ne 5 %Z
[Ipencenarens N.A. IlpiTanes
Pa6ouas nporpamma cocraBiieHa:
noteHT kadenpst PMIIU, kana. TexH. HayK A.M. MaxuTos
(7 /

Penenzenrt:

3aBemyromuid Jaboparopun OO0 «Ypanl'eollpoexTy, P—_
KaH/I. TEXH. HayK 110, T"amssmoB



JIner aktyanusanuu padodeil nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopena uist peanmu3armu B 2023 - 2024
y4eOHOM roJy Ha 3aceanuu Kadenpbl PazpaboTku MECTOPOKIEHUH TOJIE3HBIX HCKOTTAEMBIX

[Iporokoi ot 20 1. Ne
3aB. kadenpoit C.E. I'aBpumien

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2024 - 2025
y4eOHOM TO/y Ha 3aceqannu Kadenpsl Pa3paboTKku MECTOPOXKIACHUHN MOJIC3HBIX HCKOTTAeMbIX

IIporokoi ot 20 1. Ne
3aB. kadeapoit C.E. I'aBpuie

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2025 - 2026
yueOHOM TO/1y Ha 3aceqannu Kadeapbl Pa3paboTKH MECTOPOXKICHHUI MMOJIE3HBIX HCKOTTAEMBIX

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

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM TO/Iy Ha 3acefannu Kadeapsl Pa3paboTKu MECTOPOXKICHUH OJIC3HBIX HCKOTTAaeMbIX

[IpoTokon ot 20 1. Neo
3aB. kadeapoit C.E. I'aBpumien

Paboyas nmporpamma nepecMoTpeHa, o0cykaeHa U ogo0peHa ais peanm3aruu B 2027 - 2028
y4aeOHOM rofdy Ha 3acefannu kadenpsl Pa3paboTku MECTOPOXKICHHUH MOJIE3HBIX HCKOTIAEMBIX

[IpoTokoi ot 20 1. Neo
3aB. kadeapoi C.E. I'aBpuiieB

Paboyas nmporpamma nepecMoTpeHa, 00CyXxieHa 1 o100peHa s peanusanuu B 2028 - 2029
y4eOHOM T0JTy Ha 3aceaHuu Kadeapbl Pa3paboTki MeCTOPOXKICHHA MOJIE3HBIX UCKOTTIAEMBIX

[IpoTokoi ot 20 1. Ne
3aB. kadeapoi C.E. I'aBpuiiieB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena st peanusarmu B 2029 - 2030
y4eOHOM T0J1y Ha 3acefaHuu Kadeapbl Pa3paboTki MeCTOPOXKICHHUIA MOJIE3HBIX HCKOMIAEMBIX

[IpoTokoi ot 20 1. Ne
3aB. kadeapoit C.E. I'aBpuies




1 eyt ocBOEHMS THCIMIIJIMHBI (MOLYJIs1)

HGHLIO JUCHUITIIMHBI ((BGHTI/IJISIL[I/ISI maxT»  ABJACTCA MOJIYYCHHEC CTYyIACHTAaMU
TCOPCTUYCCKUX 3HAaHUU O BCHTUJAIIMU IIAXT U €€ POJIM B O6eCHe‘IeHI/II/I 6C3OHaCHOCTI/I TOPHBIX
pabor.

33,[[3‘-16171 HU3YUCHUA JUCHUIIJIMHBI ABJISACTCS MOJYUCHUC CTYACHTAMU TCOPECTUICCKUXCBC-
JICHUH 1 IPHOOpETEHNE MU IPAKTUIECKUX HABBIKOB B 00J1aCTH:

- UCTIOJIb30BaHMSI COBPEMEHHBIX CITIOCOOOB, CXEM U CPECTB BEHTUISIINH I1aXT;

- IPOCKTUPOBAHUA BCHTUJIA WU IAXThI;

- METOJIOB YIIPABJICHUSA U KOHTPOJIS [IapaMeTPOB BEHTUIIALUY [IAXT.

2 MecTo IucUMILTHHBI (MOYJI5) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JucuunnuHa BeHTrianys maxTt BXOJUT B 4acTh y4eOHOTO I1aHa GopMUpyEM YO
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOLLIEHUI 00pa30BaTEIbHOM POTrPAMMBI.

JUia  u3yyeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUA  (YMEHHUS,  BIAJICHHS),
c(OpMUPOBaHHbBIE B PE3Y/IbTATE U3YUEHUS TUCIIUIINH/ TPAKTHK:

TexHonorus u 6€30MacHOCTb B3PBIBHBIX padoOT

Teopus ropeHus u B3pbIBa

[Ipoueccel moa3eMHOM pazpaboTKK PYAHBIX MECTOPOKIACHHUM

I'eonie3ns n Mmapkmenaepus

3HaHus (yMEHUs, BJIa/ICHN), TOJTyY€HHbIE IPU W3YYEHUU JAHHOW JUCLMILIMHBI OyayT
HE0OXO0IUMBI JJIs1 U3y4EHUS AUCIUTLITUH/TIPAKTHK:

DKOHOMHKA U MEHEPKMEHT TOPHOTO MPOU3BO/ICTBA

BbimonHeHne, MNOArOTOBKA K  MHpOLEAype  3allMThl W 3allUTa  BBIIYCKHOH
KBaTU(UKAITMOHHON PabOThI

Cucremsl pa3pabOTKH PyTHBIX MECTOPOKICHUI

3 KomneTeHuun odyuaomerocsi, popMupyembie B pe3yJbTaTe 0CBOCHUS

AMCUUIIIMHBI (MOAYJIs1) M IJIAHUPYEMble pPe3yJbTAaThl 00y4YeHusI

B pe3ynbraTe ocBOeHUs AUCUUIIIHHBI (MOIYIs) « BeHTHIISIIMS maxT» oOy4yarouuics
JOJIKEeH 001a/1aTh CIIEYIOIIUMU KOMIETCHIIUSMHU:

Kon nanukaropa NHaukaTop A0CTHKEHUS KOMITCTCHITHH

[1K-1 Cnocoben k pa3paboTKe pa3fenoB IPOEKTOB CTPOUTENBCTBA, PEKOHCTPYKIHH H
TEXHHYECKOTO TEPEBOOPYKEHUS OOBEKTOB IOJ3EMHBIX TOpPHBIX paldOT, TPOEKTHON WU
TEXHHYECKOM JOKYMEHTALIUH C y9eTOM TpeOOBaHMI POMBIIUICHHOI 0€3011aCHOCTH

IK-1.1 OOOCHOBBIBAaET TJIaBHBIC MAapaMETPbl PyJHHUKA, BCKPBITUE U IIOATOTOBKY]
MECTOPOXKJICHUH, TPOLECCHl W  CUCTEMBl IOJ3EMHO  pa3paboTKwy,
TEXHOJIOTUIO M MEXaHU3AIHMIO MOJ3EMHBIX TOPHBIX PabOT, CIIOCOOBI U
METO/Ibl Pa3pYIICHHUsI TOPHOTO MAaCCHBA, METOABI MPODUIAKTHKHA aBapuil U
crocoObl IMKBUJAIIMU MX OCTIEJICTBUH

I1K-1.2 PykoBOJCTBYeTCS METOIaMU CHMD)KEHUS! HAarpy3Kd Ha OKpPYXXaloIylo cpeny
Y TIOBBIILIEHUS SKOJIOTUYECKON 0e30MacCHOCTH TOPHOTO MPOU3BOJCTBA MPHU
10JI3eMHOH pa3paboTKe PYyIHBIX MECTOPOXKICHHUH

I1K-1.3 Hcnons3zyer uMHPOpPMALMOHHBIE W IU(POBBIE  TEXHOJOTHUH  NpPHU
IPOEKTUPOBAHUU U BEJICHUH MOI3EMHBIX TOPHBIX paboT




4. CTpyKTYpa, 00b€EM M COiepKaHNe JUCHUIINHBI (MOIYJIs1)
OO01mas TpyI0eMKOCTh AUCIUTUIMHBI COCTaBIseT 3 3aueTHhIX eaunull 108 aka. yacoB, B TOM YHCIIe:
— KOHTaKTHas paborta — 8,7 akaJi. 4acoB:
— aymuTopHas — 8 akaJl. 4acoB;
— BHeayauTopHas — 0,7 akaj. 4acos;
— camocTosTenpHas pabora — 95,4 akaj. 4acos;
— B (hopme mpakTrdeckoit moarorosku — 0 akaz. gac;

— IMOATOTOBKA K 3a4eTy— 3,9 akaj. vac
@dopmMa arrecTanuu - 3a4eT

AynuropHast
KOHTaKTHast pabota
(B akaj. yacax)

®dopma TeKyliero
Bun KOHTPOJIA
CaMOCTOSTENILHOM |  ycrieBaeMOCTH U
paboThI MPOMEKYTOUHON
aTTecTaluu

Kon
KOMIIETCHIINT

Paznen/ Tema
JIACLUTUTUHBI

Kypc

nab. | mpaxT.
3aH. 3aH.

Jlek.

CaMocrosTeabHast
pabota cryaeHTa

1. IlaxTHBIE BEHTUISAIIMOHHBIE
ceru (ILIBC)

1.1 OOmwue cBeneHust o
BC.

Knaccudukanus IBC
OcCHOBHBIE 3aKOHB]
nBkeHus Bo3ayxa B LIIBC.
Mertonas! pacuera 1 20
€CTECTBEHHOT0
BO3JlyXOpacmnpeaeneHuss 1
perynupoBanuss B [IIBC.
Kommerotrepaoe perienre
MBC

1.2 PaGoTa BEeHTHISTOPOB Ha| 6
LIaXTHYIO BEHTU-JISILUOHHYIO
CeTb.

Pabora OIHOIO|
BeHTWIsITOpa.  CoBMecTHas]
pabora HECKOJIBKHX 1 25

BeHTHIITOPOB. COB-MECTHAS
pabora  BeHTHIATOpAa W

ecTe-CTBeHHOH Tsaru. Pabora
MOA3EMHBIX
BCIIO-MOT'aTENIbHBIX

BCHTHUJIATOPOB




1.3 PerynupoBanue
pacnpezeneHus BoO3lyXa H
IaXTHOW BEHTUJISLIMOHHOMH
CeTH.

Cnoco0bl  peryJupOoBaHUSL
W3zmenenue pe-KuMaj
pabotbt TJIAaBHOTO)
BEHTHWJIATOpA. YBe-TUYCHUE
u yYMEHbLIEHHE
a3pOJIMHAMHUYECKOI0
COIPOTUBJICHUSI BEIPAOOTOK.
PerynupoBanue ¢ moMoIb10
BCIIOMOI'aTeIbHbIX
BEHTUWJIATOPOB.
PerynupoBaHue B CIOKHBIX
BEHTWISILIU-OHHBIX ~ CETSX.
TexHnueckue CpelCTBa|
peryJiupoBaHus

Uroro no pazneny

45

2. BGHTI/IHHHI/IFI maxTr

2.1 BeHTUISAIMS TYNUKOBBIX|
BBIPaOOTOK.
OcoOCHHOCTH BEHTWIISIIINY
TYIHKOBBIX BBIPabOTOK
Bri6op cmoco6oB u cxeM
BEHTHIISIIINU TOPHBIX]
BBIPaOOTOK H TOJ3EMHBI
coopyxeHuil. Benrunsauus
32 c4yeT  OOLIEIaxXTHOY
JEeTNpeccu U ¢ IMOMOUIbI]
BEHTHWJIATOPOB MECTHOI(
IIPOBETPUBAHHUS.
BenTmisiuus BBIPaOOTOK
0OJIBIION TPOTSIKEHHOCTH,
BenTunsiuus ~— TYNHUKOBBIX
kaMmep.  BeHTuasnmoHHO
o0opynoBaHue.
IIpoexktupoBanue
BEHTWISILIMU TYIHKOBBIX
BBIPabOTOK

10

2.2 Benrumsiys
BBIEMOYHBIX OJIOKOB.

OcHOBHEIE OTIpENIEeTICHMSL.
TpeboBanus kK  cxemam
BEHTUJISALIMH. CxeMmbl
BEHTHISLIAA OUHCTHEIX
OJIOKOB PYIHBIX IHa XT
Iopsimox  pacuera pacxong
BO3/yXa JUIsl POBETPHBAHUS
OJIOKOB

/11

10

2.3 CmocoObl #W CXEMBI
BEHTWIISLIAY [IAXT.
Cnoco0bl BEHTHIISALUH IIaXT

HarneraTenb-HbIH 171
BCACBIBAIOLLIANA CII0CO0OB
BEHTHISALIAH.
KombuanpoBaHHEIHA crocod
BEHTHJISILINU. O6macTH
MIPUMEHEHHUSI.

CxeMbl BEHTHJISALMH IIAXT,
LlentpansHas, ¢uaHroBas Y
CEKIIMOHHAS CXEMB
BEHTHJIS-ITUH. Oobacty
MIPUMEH CHUS




24 VYTeukn BO3AyXa B
maxrax.

Onpenenenus )il
KIaccupukanusa.  YTEUKH
yepes BEHTUJISILIIOHHBIE
COOPYXKEHHUS )il
BbI-pabOTaHHOE
IIPOCTPAHCTBO.
Meponpusitus 1o
YMEHBIIECHUIO YTEUEK

2.5 BentmisuoHHbIe
COOPY)KEHMSI Ha IIaxTax.
Hasnauenue
BEHTUWISALIMOHHBIX
COOpYXKEHHUH.
BeHnTuisiinonHs1e
MEPEMBIYKH.
BeHTWIAIMOHHBIE 1BEpU U
LIUTIO3BI. Kpoccunru.
3amepHble CTaHIIHH]
I'epmeTnuHble HaIIIAXTHBIG
371aHUs.  BeHTHUIATOpHBIE
YCTAHOBKH Ha [10-BEPXHOCTH
IaxT

3/0,61

2.6 KOHTpOJIb BEHTHIISAIIMH
I1axT.
ITbI-IeBEHTUITSIINOHHAS
ciyx6a (ITBC).

TpeOoBaHHs K KOHTPOIIO
BEHTUJISILIUU IIaX-Thl,
KouTpons CKOPOCTH
JIBYKCHUS u pacxona
Boznyxa. KoHTpois coctaBa
LIaXTHOU aTMocdepsl.
KonTpons TEMIEPATYpHI,
BIQXHOCTH M  JIaBJICHUS]
BO3/yXa. Opranuzanus
TIBI-JIEBEHTUIISLIMOHHOM
CITY>KOBI Ha IIaXTax

2.7 VYnpasienue
BEHTUJISIIMOHHBIMU
peXH-MaMU IpPHU aBapHsIX.
TpeOoBanus K|
BEHTHWISILIHOHHBIM pPEXHMaM
npu aBapusx. Hx Bugsl
Bp160p BEHTWIALN-OHHOT(
peXmMa  TIpuU  IOXKape
YceroitunBocTh U
cTabunu3anusi BEHTWIALUY
pH moxkape
BentwismuonHsli  pexxuM
pu HaJTNYHY
M30JINPOBAHHBIX TMOXAPHBIX
Yy4acTKOB

HUroro no paznery

4/1,61 | 20

3. Illaxta Kak BEHTUIALMOHHAS

CHUCTEMA




3.1 VYnpasieHue
BEHTHIIAIIACH IIAXTHL.

3agaun " 3HAYECHHE
VIpaBICHUS  BEHTWISIHCH
IIaXTHI. Croco0bI H
cpencraa YIIpaBJICHHSI.

VYipaBieHue — BEHTIUIAIVEH
IIpU HOpPMajJbHOU pabore
IIAXTHI. VYpasnenne
BEeHTHIILIMCH  INAxXTHl B
aBapHITHBIX CHTYaIHsAX
ABTOMATH3aIMs YIIPABIICHUS]
BEHTWIISILIMEH:
nHpOpMa-IIOHHOE
obecrieueHue, ajlropUTMBI,
TEXHHU-YECKOe obecredeHue
CHCTEMBI aBTOMaTHYECKOT'0
yIpaBJIeHUs BEHTHIISIHCH,
9KOHOMHUYECKast

3¢ pexTuBHOCTH

10

3.2 HanexxHocThb u
3¢ PexTUBHOCTH

(G YHKITHOHUPOBAHUS
IIaXTHOM BEHTUJISAIIMOHHOM
CHCTEMBI.

OCHOBHEBIE TIOHSITHS U
onpenenenus. Kpurepuu u
TOKa3aTelu. ®daxTophl,
OIpEEISIONIHE
CTOXaCTHYECKYIO JUHAMUKY
IIAXTHOW BEHTHISIIHOHHOM
cucrteMbl. [lpuHUMIBI U
METOBI MOJICIINPOBAHHUS
rpoiecca
(YHKIMOHUPOBaHUS
MIAXTHOW BEHTHISIIHOHHOMN
CHCTEMBI U TIPOTHO3a ee
MOKa3aTelei. Cunres
BBICOKOHAIEKHBIX "
3()PEKTUBHBIX  IIAXTHBI X|
BEHTHJISIIMOHHBIX  CHCTEM.
DKOHOMHYECKAS

3¢ PeKTUBHOCTH
(YHKIMOHUPOBAHUS
IIAXTHOM BEH-THIISLIMOHHOM
CHCTEMBI

12




3.3 IpoextupoBanme
MIAXTHBI X BEHTHISIL-OHHbI
CHCTEM.

O6mme  TpeboBaHUsA K
MPOCKTUPOBAHHIO IIAXTHBI X
BeHTWSILMOHHBIX ~ CHCTEM
Mero-1pI  IPOCKTUPOBAHMS
CHCTEM BEHTHJISILIMHM TOPHBIX

00BEKTOB. DTarbl
MIPOCKTHUPOBAHHSI. Bri6oy]
CXEMBI BEHTWISALIMN.
Onpenernenne pacxona|

BO3AyXa Ui BEHTHIALWY
maxTel. EcrecTBeHHas TsAra
Pacnipenenenue Bo3nyxa I
BBIpa0OTKaM U TPOBEPKY
TIOTIEPEYHBIX CeueHnH
BBIPA0OTOK 110 JIOIYCTUMBIM

CKOPOCTSIM JIBMDKEHHUS]|
BO3lyXa. IIposepka
YCTOHUUBOCTU JIBMDKEHHUS]|
BO3yXxa B  BBIpAOOTKax.
Pacuer nenpeccun maxrsl.
Be160p criocoda BeHTHIIAUH
1I1axThl. BeIOOp rI1aBHOrOBEHA
TUJIATOpA. Pacuer
HKOHOMHYECKUX
rokasaresei BEHTWIALIUH
LIaXThI

8,4

HUroro no pazneny

30,4

HUroro 3a cemectp

4/1,61

95,4

3a4€T

Wrtoro o gucuuminye

4/1,61

95,4

3a4€T




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B mpouecce npenogaBaHus AMCUUIUIMHBL «BEeHTHIIALMSA 1IaxT» TpagULUOHHAsA U MO-
JyJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTMH.

Ilepenaya HeoOXOAMMBIX TEOPETHUECKUX 3HAHMM U  (QOpPMHUPOBAHHE OCHOBHBIX
IIPEACTABJICHUH 110 TUCUMIUINHE « BEHTUIIALHKS IIaXT» MPOUCXOAUT € UCIIOIb30BAHUEM CIIAlJIOB,
(GWIBMOB ¥ MyTBTHMEIUIHOTO 000PYI0BAHHUS.

Jlekuuy TPOXOIAT B TPAAMIMOHHOU (opme, B GopMe JEKIUI-KOHCYIbTAIUH U TPO-
OnemHbIX Jeknuid. TeopeTrHueckuii MaTepuan Ha MPOOJEMHBIX JICKIUAX SBISICTCS PE3yIbTaTOM
YCBOGHHS TMOJyYeHHON WH(POPMALUU IOCPEACTBOM IIOCTAHOBKU IPOOJIEMHOTO BOIpOca |
IIOMCKa ITyTed ero pemeHus. Ha Jeknusax — KOHCyJIbTalMsX HM3JI0KEHHE HOBOTO MaTepHalia
COIIPOBOXKIAETCS] IOCTAHOBKOM BOIIPOCOB M INCKYCCHEW B IIOMCKAaX OTBETOB HA ATH BOIIPOCHI.

[Ipu nmpoBeneHNM NPAKTUYECKUX 3aHATUSAX UCTIOJIB3YIOTCS paboTa B KOMaH/IE.

CamocTrosrenbHas paboTa CTUMYJIUPYET CTYACHTOB B MPOLIECCe MOATOTOBKU JIOMAIIHUX
3a/IaHUM, TIPU PELICHUU 3aa4 Ha NPAKTUYECKUX 3aHATHUSX, IPHU MOATOTOBKE K KOHTPOJBHBIM
paboTam 1 IOJArOTOBKE K UTOrOBOM aTTeCTalluy — 3a4eTy.

6 YueOHo-MeTOAMUYeCKOe 00ecrieueHne caMOCTOSATEIbHOMH PadoThl 00yYaKOIIMXCS
[Ipencrasneno B mpunoxxenun 1.

7 OueHo4HbIe CpeACTBA ISl IPOBeIeHHs MPOMEKYTOUHOM aTTecTaluu
IIpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMYeCKOe H HH(OPMAIIHOHHOE oDeclieyeHHue TUCITUTITIMHBI (MOTYJIs1)

a) OcHoBHasl JIMTEpaTypa:

1. Kamnynos, J[.P. KomOunumpoBanHas pa3paboTka pyAHBIX MECTOPOXKICHUI
[DnexTpon-ueii  pecypc]: yuebnoe mocoome / J[.P. Kammynos, M.B. PeutbHHKOBA. —
WznarensctBo «l'opuas kuwmran, 2012. — 344 c. — ISBN 978-5-98672-289-4. /| Jlaub:
ANEKTPOHHO-OMOIMOTeYHAs CH-CTEMA. — Pexxum JIOCTYyTIA! URL:
https://e.lanbook.com/reader/book/66432 — 3ar1. ¢ 5kpaHa.

2. Jlomonocos, I'.I'. TIpon3BoACTBEHHBIC MPOIIECCHI MOA3EMHON Pa3padOTKH PYAHBIX
Me-CTOPOXKJICHUHN [DNeKTpoHHBIN pecypc]: yued. mocobue — MzmatenbcTBO «l'OpHAst KHHUTay,
2013. — 517 c¢. — ISBN 978-5-98672-343-3. // JlaHb: 31IeKTpOHHO-OMOIMOTEUHAS CHCTEMA. —
Pexum nocryma: URL: https://e.lanbook.com/book/66445 — 3ar. ¢ sxpaHa.

3. Kasukae, .M. Ilpaktuueckuii Kypc KOMOMHHPOBAHHOW pa3paOOTKH pPyIHBIX
MECTO-pOKICHHM [DNEeKTpOHHBIN pecypc]: yueOHoe nmocodue — M3aarensctBo «l'opHas KHHUray,
2012. — 192 c. — ISBN 978-5-98672-328-0. // Jlaub: 37€KTPOHHO-OMOIMOTEUHAS CHCTEMA. —
Pexxum nocryma: URL: https://e.lanbook.com/book/66434 —3ari1. ¢ skpana.

0) /lonoJiHMTE/IbHASI JIUTEPaTypa:

1. TpyGenxoii, K. H. OcHoBBI ropHOro nena [DnexkTpoHHbIN pecype]: yueOnuk / K. H.
Tpy6euxoi, FO. I1. 'amyenko. — MockBa: Akanemudeckuit [Ipoext, 2020. — 231 c. — ISBN 978-
5-8291-3017-6. // Jlanwb: snekTpoHHO-OMONMOTEYHas cuctema. — Pexkum gocryma: URL:
https://e.lanbook.com/book/132543 — 3aru1. ¢ akpaHa.

2. bopoBkos, F0.A. TexHosorust 10066141 NOJIE3HBIX UCKOMAEMBIX MOA3EMHBIM CIIOCO O0OM
[DnexTponHsbIi pecypc]: yaeonuk / FO.A. bopoBkos, B.I1. J[Ipo6anenko, JI.H. PeOpukoB. — Jlaus,
2020. — 272 c. — ISBN 978-5-8114-5178-4. // Jlaub: 31€KTpOHHO-OMOIMOTEUHAs] CUCTEMA. —
Pexxum nocryma: URL: https://e.lanbook.com/book/91079 — 3ari. ¢ sxpana.
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VYueOHble  ayAWTOpUH JJIsl  TPOBEJAC-HUS  3aHATHA  JICKIUOHHOTO THMA -
MynbTuMeInIHBIE CPEACTBA XPaHEH U], IEpPeJaul U MPeICTaBIeHIs HH(POPMAIIUH, MAKETHI

VYueOHble ayaMTOpUW Il TPOBEACHUS TNPAKTUYECKUX 3aHATUH, TPYNIOBBIX H
I/IHZ[I/IBI/II[yaJIBHBIX KOHCYHBTaHHﬁ, TeKyluero KOHTpOHH 158 HpOMe)ICYTOqHOﬁ arrecragumu -
[epconanbubie KoMmbioTeps ¢ maketom MS Office, Autodesk Autocad, Surpac u ¢ 1ocTymnom B
AIICKTPOHHYIO HH(POPMAIHOHHO-00pa30BaTEIbHYIO CPENY YHUBEPCUTETA

[lomemienne ans camocTosiTENIbHOM paboThl oOywatomuxcs - IlepcoHanbHble
KoMITbroTephl ¢ maketoM MS Office, BBI-X0J0M B MHTEPHET U C JOCTYIIOM B DJIEKTPOHHYIO
HH(OpP-MaIMOHHO-00pa30BaTENBHYIO CPETY YHUBEPCUTETA

[lomemienne ans XpaHeHHs W NPOPUIAKTHUUECKOTO OOCIY)KHMBAaHHUA y4eOHOIO
obopynoBanus - Cremaxu, ceiidbl I XpaHEHUs y4eOHO-METOJMYECKOW TOKyMEHTAIlUH,
y4eOHOro 000py/I0BaHUS U YUeOHO-HArJISAHbIX TOCOOMI

Ipuioxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTedYeHHe CAMOCTOATEIbHOM padoThl 00y4arommMXxcs

[lepeueHb TeM NMPAKTUUECKUX 3aAHATUN

1. PacueT npoBeTpuBaHUsI TYTUKOBBIX TOPHBIX BHIPAOOTOK.

2. Pacuer pacxona Bo3yxa /Ui IPOBETPUBAHUS OUHCTHBIX OJIOKOB.
3. Pacuer pacxona Bo3ayxa AJisi MPOBETPUBAHUS IAXT.

4. PacueT maxTHBIX BEHTHJIALIUOHHBIX CETEH.

5. Pacuer genpeccun maxThl.

6. PacueT mpoBeTpuBaHUS MIAXTHI.

BOHpOCLI AT TIOATOTOBKH K 3a4CTY:

1. XapaxTepucruka 1maxrhl (BbIpaObOTKH) U €€ UCII0JIb30BaHHUE B IIAXTHON BEHTHIIALIMH.

2. Crioco6b! 0TOOpaKEHMS IAXTHBIX BEHTUIISILIUOHHBIX CETEH.

3. Knaccugukaiys maxTHbIX BEHTUISILIMOHHBIX CETEH.

4. OCHOBHbIE NOHATHS TEOPUHU IPa(oB B IAXTHONW BEHTHIISALUH.
5. Ilonsarue o Tonosnoruu. Tonojoruueckast 3aBUCUMOCTD JIIsl 3aMKHYTOM a3pOoMHaAMUYECKON
CXEMBI.
6. CylHOCTb HEpa3BETBICHHBIX, MAapaJUIEIbHBIX U TUATOHATBHBIX BEHTUIISAILIMOHHBIX CETEH.
IToHATHE 0 HEYCTONYMBON BEHTWIIALIMOHHOMN CETH.

7. OCHOBHBI€ 3aKOHBI JBM)KEHUS BO31yXa B BEHTHIIILIUOHHBIX CETAX.

8. ITpuHIMIBI pacueTa BEHTUISILIMOHHBIX CETEH.

9. CxeMmbl coelMHEHHsI BEIPAOOTOK U UX pacyerT.
10. locToMHCTBa M HEAOCTATKU AMArOHAILHOTO COEANHEHMS BBIPAOOTOK.
11. Tumsl MAaXTHBIX BEHTHJIATOPOB U 007aCTh UX IPUMEHEHUSI.
12. PaboTa ofuHOYHOTO BeHTHIIATOpA. OnpeeneHre ero pabovyero pexuma.
13. TlocnenoBarenbHas paboTa BeHTWIATOPOB. [locnenoBaTeIbHOCTh ONpeieeHUsT pabodero
pexxuMa.
14. TlapannenbHas paboTa BEeHTUIATOPOB. IlocienoBaTeibHOCTE OnpeneneHus: pabovyero
peXrMa MPH YCTAHOBKE BEHTUJIITOPOB HA OJJTHOM U JIBYX CTBOJIAX.



15. CiocoObl ¥ TEXHUYECKHE CPENICTBA PETYITMPOBAHUS PACX01a BO3IyXa.

16. CymHoCTh MOJIOKUTENBFHOTO M OTPHUIIATEIBHOTO PETYIMPOBAHUS pacxo/ia BO3ayXa.

17. Cxembl poBETPUBAHUS TYTUKOBBIX BBIPAOOTOK. CrIOCOOBI MPOBETPUBAHNUS TYIIMKOBBIX
BBIPAOOTOK 32 CUCT OOLICIIAXTHON JICTPECCUH.

18. CnocoObl mpoBETPUBAHUS TYNMHKOBBIX BHIPAOOTOK C MCIIOJIB30BAaHHEM BEHTUIISTOPOB
MECTHOIO IpoBeTpuBaHus. O01acTH X IPUMEHEHHUS, TOCTOMHCTBA U HEAOCTATKU.

19. O6opynoBanue I MPOBETPUBAHMUS TYITMKOBBIX BEIPAOOTOK.

20. CxeMbl BEHTHIISIIIAN OYMCTHBIX OJIOKOB PYIHBIX IIAXT.

21. Tlopsanok pacdera pacxo/a BO3Lyxa JJIsl IPOBETPUBAHUS OJIOKOB.

22. CnocoObl mpoBeTprBaHus maxT. TpeOoBaHus, IpeabsIBIsieMble K HUM. VX JOCTOWHCTBA U
HEJ0CTaTKU.

23. ®axTopbl, BIUSIONIAE HA BBIOOp criocoba mpoBeTpuBaHus maxt. O01acTH MpUMEHEHHUS
Pa3INYHbIX CIIOCOO0OB MPOBETPUBAHUSI.

24. Cxewmbl IpoBeTpUBaHU maxT. TpeOoBaHuUs, IpeabsIBIIeMbIe K HUM. VX TOCTOMHCTBA H
HEJO0CTaTKH.

25. dakTopsbl, BIUAIONIME HA BEIOOP CXeMBI MpOoBETpHUBaHUs maxT. OONacTH MPUMEHEHHUS
Pa3IMYHBIX CXEM MPOBETPUBAHHUS.

26. BrustHre OI3EMHBIX YTEUEK BO3yXa Ha pabOTy MIAXTHON BEHTHIISIIMOHHON CHCTEMBI.

27. BausiHEe TIOBEPXHOCTHBIX YTEYEK BO3MyXa HA paOOTy MIAXTHOW BEHTHIIIIMOHHOW CHCTEMBI.
MeponpusTsi MO0 CHIKEHUIO YT€UeK BO3[yXa dYepe3 BhIpaOOTaHHOE MPOCTPAHCTBO U 30HBI
00OpyIIeHus.

28. Tlops 1ok onpe/IelIeHUs TOMYCTUMBIX YT€UYEeK BO3/yXa JJIS IaXThI B IIEJIOM.

29. Haznauenue u kinaccuuKanys BEHTHISIIMOHHBIX COOPYKCHHH Ha IIaxTax.

30. IToBepXHOCTHBIE U MOA3EMHbBIE BEHTHUIIALIMOHHBIE COOPYKEHUS.

31. CpoiicTBa maxTHoO nbutd. E€ BiusiHUE Ha YenoBeKa.

32. IlputeBbIC peXUMBI CEPHBIX U CYIbPUAHBIX maxT. [IoHATHE 00 ONITUMANIEHON CKOPOCTH
JBUKEHHS BO3yXa B TOPHBIX BHIPAOOTKAX.

33. CriocoObI M3MepeHusI 3aMbIIICHHOCTH BO3/TyXa.

34. IIpubopsl 111 KOHTPOJIS TAPAMETPOB BEHTHJISALUY IIAXT.

35. CyurHoCTh aHEMOMETPUYECKHUX U JIETPECCUOHHBIX ChbEMOK.

36. TpebGoBaHus K BEHTWIAIMOHHBIM peXKUMaM Ipud aBapusax. KMx Bumgel. Beioop
BEHTUJISILIUOHHOTO PEKUMa MpH TMOoKape.

37. CnocoObl ¥ cpeicTBa yIIpaBiIeHHs] BEHTHIIALMEH MaXThl. ABTOMATHU3alUs YIIPaBICHUS
BEHTHUJISLIMEH.

38. EcrecTBenHas 1sra B maxrax. [IpuunHbl €€ BOSHUKHOBEHHUA. XapaKTepPUCTUKA ECTECTBEHHOMN
TATH.

39. CniocoObl u3MepeHust ACTPECCUH €CTECTBEHHOM TATH.

40. BausiHre eCTECTBEHHOM TSIy Ha padoTy BEHTWISATOPA IIaBHOTO MPOBETPUBAHUSI.

41. Metoapl pacyeTa pacxoja Bo3ayXa Jjsl IPOBETPUBAHUS PYIHBIX MIAXT. X CYIIIHOCTbD.

42. TlocnenoBaTenbHOCTH ONPEACTICHHS PacXxo/ia BO3ayXa Al YCUICHHOTO U HOPMAIbHOTO
PEXKUMOB MPOBETPUBAHUSA IIaXT. BpIOOp pexxuma MpoBETPUBAHUS IIAXTHI.

43. Tlopsimok onpeieneHrs JOMyCTUMBIX YTeUeK BO3yXa Ui AXThl B IEJIOM.

44. Ha3znauenue u KiacCUHUKAIUSI BEHTUISIIMOHHBIX COOPY)KCHHI Ha IIaXTax.

45. TloBepXHOCTHBIE U TO3EMHbBIE BEHTUIAIIMOHHBIE COOPYKEHHUS.

46. CpoiicTBa maxTHOH nbuH. E€ BIMsSHUE Ha YelloBeKa.

47. TIpineBbie peXKUMBI CEPHBIX U CyNb(uaHbIX maxT. [lonsaTue 06 onTuMaabHONW CKOPOCTH
JIBUKEHHS BO3yXa B TOPHBIX BBIPAOOTKAX.

48. CiocoObl U3MepeHus 3aNbIJICHHOCTH BO3IyXa.

49. TTpuGopsl U1 KOHTPOJIS TAPAMETPOB BEHTHIISAIIUH IIAXT.

50. CyrHoCTh aHEMOMETPUUIECKHX U JIETPECCHOHHBIX ChEMOK.

51. Tlopsaok onpeeNieHus: TOMYCTUMBIX YTeUeK BO3/ayXa JJIsl IaXThl B IEJIOM.
52. Ha3HaueHue 1 KIacCH(pUKAIHS BEHTUISIIHOHHBIX COOPYKEHUI Ha [IaxTax.
53. TIoBepXHOCTHBIE U MMOA3EMHbBIC BEHTHUIIIMOHHBIE COOPYKEHUS.

54. CpoiicTBa maxTHoH NbUIH. E¢ BIMsgHME Ha YeaoBeKa.



55. Tlopsinok onpeaeneHus TOMyCTUMBIX YT€UeK BO3/LyXa JJIS IIAXThI B IIEJIOM.

56. Haznauenue u xnaccudukaius BEHTHISIIHOHHBIX COOPYKEHHI Ha IIaxTax.

57. TIoBepXHOCTHBIE U TTOA3EMHBIC BEHTUIISILIMOHHBIE COOPY>KEHHSL.

58. CgoiicTBa maxtHoi meuth. E¢ BIusiHME Ha YeToBeKa.

59. IIbuieBBIe PEXUMBI CEPHBIX U CyNbGUIHBIX maxT. [loHsATHE 00 ONTUMALHOW CKOPOCTHABIKEHHS BO3/yXa B TOPHBIX BHIPAOOTKAX.
60. CriocoObI m3MepeHHst 3aBUICHHOCTH BO3/IyXa.

61. IIpuOops! A1t KOHTPOJISI TAPAMETPOB BEHTUJISIINH IIIAXT.

62. CymHOCTh aHEMOMETPHUUIECKHIX U JCTIPECCUOHHBIX ChEMOK.

63. TpeOoBaHWss K BEHTWIALMOHHBIM peXHMaM TIpu aBapusax. X Bumel. BBIOOPBEHTHISIIMOHHOTO PEXXHUMA IPH MOKape.
64. CriocoObI U cpencTBa yInpaBiIeHHUs BEHTWISAINEH NIaXThl. ABTOMATH3aIUs YIIPABICHUSBEHTHIISIIUCH.

65. EcrecTBenHas Tsra B maxrax. [IpuduHbI €€ BOSHUKHOBEHUS. XapaKTePUCTHKA €CTECTBEHHONTSTH.

66. CriocoObI U3MEPEHUS ACTTPECCUH €CTECTBEHHOU THTH.

67. BiiusiHre eCTECTBEHHOW TATH Ha paObOTY BEHTHWIIATOPA TIIABHOTO MTPOBETPUBAHUSL.

68. MeTo1B1 pacueTa pacxoja Bo3ayxa Ui MPOBETPUBAHUS PYIHBIX MAaxT. X cynHOCTS.

69. IlocnenoBaTebHOCTD OTPEACICHUS PAcX01a BO3AyXa ISl YCHICHHOTO U HOPMAJIbHOTOPEKMMOB ITPOBETPUBAHUS IaxT. Be1Oop pesknma
MIPOBETPUBAHUS IIIAXTHI.



[Tpunoxenne 2

7 OLieHOUHBIE CPEICTBA IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluU

a) [Inanupyembie pe3ynbTaThl 00YUEHHS U OIICHOYHBIE CPEICTBA IS IPOBEICHUS IPOMEKYTOYHOM aTTecTaluu

Kon
WHIUKATO

pa I/IH}II/IKaTOp JOCTHIKCHUA KOMITUTCHIIMU OHCHO‘IHBIG cpeacTea

IIK-1. CnocobeH k pa3paboTKe pa3/ielioB MPOEKTOB CTPOUTENHCTBA, PEKOHCTPYKIIUU U TEXHUYECKOTO MEPEBOOPYKEHNUS 0OBEKTOB MO3€MHBIX TOPHBIX
paboT, MPOEKTHON M TEXHUYECKOW JOKYMEHTAIMH C YIETOM TPEOOBAaHUHN MPOMBIIIICHHOW 0€301MacHOCTH

TIK-1.1 OO00CHOBBIBAET TJIaBHBIE Bonpocs! 171 TOATOTOBKM K 3a4eTy:
[apaMeTpbl PyJHUKA, 1. XapakrepucTtrka maxrsl (BbIpaOOTKH) U €€ UCTIOIb30BAHKE B IIIAXTHON BEHTHIISALIUU.
BCKPBITHE U MOJATOTOBKY 2. CnnocoObl 0TOOpaKEHUSI IAXTHBIX BEHTUJISIIUOHHBIX CETEH.
MECTOPOXKJIECHUH, ITPOLIECCHI 3. Knaccudukanms maxTHbIX BEHTUISIIMOHHBIX CETCH.
U CUCTEMBI [0JI3EMHON 4. OCHOBHBIE MTOHATHUS TEOPUH TPadOB B MAXTHOW BEHTHIISIINH.
pa3pabOTKH, TEXHOJIOTHIO U 5. Ilonstue o Tonosioruu. Tomojgornyeckas 3aBUCUMOCTb JJI 3aMKHYTOW a’pOJMHAMUYECKON
MEXaHHU3aIUIo TT0A3EMHBIX CXEMHEI.
TOPHBIX paboT, CIOCOOBI M 6. CymHOCTbh Hepa3BETBICHHBIX, TAPaUICTbHBIX U AUATOHATIBHBIX BEHTHIISIIUOHHBIX CETEH.
METObI pa3pyLICHUA [TonsaTHE 0 HEYCTONYMBON BEHTUIIALIUOHHOM CETH.
rOpHOIro MacCcuBa, MCTO1bl 7. OCHOBHBIE 3aKOHBI IBUKEHHS BO3/lyXa B BEHTUJISIIHOHHBIX CETAX.
podUIAKTUKHN aBapuil 1
CIIOCOOBI JIMKBUIALIMHU UX
HOCJIEeACTBUA




Kon
WHIUKATO

pa

I/IH)II/IKaTOp JOCTHIKCHUS KOMIITUTCHIIMU

O1neHouHbIE CPEACTBA

8. [TpuHIUIBI pacyeéTa BEHTHIISIIUOHHBIX CETEH.

9. CxeMbl coelMHEHMSI BEIPAOOTOK M MIX PACUET.

10. /IocTOMHCTBA M HEJIOCTATKU TUArOHAJILHOTO COCTMHEHHUSI BRIPAOOTOK.

11. Tunsl HIaXTHBIX BEHTWISITOPOB U 00JIACTH UX TPUMEHEHUSI.

12. PaboTa omHOYHOTO BeHTHIsATOpa. ONpeieseHne ero padovero pexxuma.

13. TlocnemoBaTenbHas paboTa BEHTWIIATOPOB. [locnenoBaTeIbHOCTE OMpeieieHusT pabodero
pexuMa.

14. TlapannenbHast paboTa BeHTHIATOPOB. [lociaenoBaTenbHOCTh OMpeeieHusT padovero
peKHMMa P YCTaHOBKE BEHTHIIATOPOB HA OJTHOM U JIBYX CTBOJIaX.

15. CriocoObl 1 TEXHUYECKHE CPEICTBA PETYINPOBAHUS Pacxoa BO3ayXa.

16. CymHoCTbh NOJ0KUTENBHOTO U OTPUIATEILHOTO PErYIMPOBaHUSI pacXo/ia BO3IyXa.

17. Cxembl MpOBETPUBAHUS TYMUKOBBIX BBIPAO0OTOK. CrIOCOOBI MPOBETPUBAHUS TYMHUKOBBIX
BBIPaOOTOK 3a CUCT OOIICIIAXTHOM JCTIPECCUH.

18. CrnocoOpl mpoBeTpUBaHUS TYIMHUKOBBIX BHIPAOOTOK C HCIIOIB30BAHUEM BEHTHUJISITOPOB
MECTHOTO IpoBeTpuBaHus. O6IaCTH UX IPUMEHEHHUS, TOCTOMHCTBA U HEJOCTATKH.

19. O6opymoBanue 1t TPOBETPUBAHUS TYITUKOBBIX BBIPAOOTOK.

20. CxeMbl BEHTWISILIUK OYUCTHBIX OJIOKOB PYTHBIX IIIAXT.

21. Tlopsinok pacueTa pacxojia Bo3ayxa AJisi IpOBETPUBAHUS OJIOKOB.

22. CriocoObl mpoBeTpUBaHU 1IaxT. TpeboBaHus, MpeabsaBiIsieMble K HUM. X TOCTOMHCTBa U
HEIOCTaTKH.

23. dakTopsl, BIMSIONINE HA BHIOOp crocoba mpoBeTpuBaHus IaxT. OOnacTé MpUMEHEHHUs
pa3IMYHBIX CIIOCOOOB MPOBETPUBAHHUSI.

24. CxeMbl MpoBeTpUBaHUs MIaxT. TpeOoBaHusl, mpeabsaBisieMble K HUM. VX TOCTOMHCTBA U
HEIOCTaTKH.

25. @axTophl, BIUSIOLINE HA BEIOOP CXEMBI TPOBETPUBAHUS maxT. OOIaCTH MpUMEHEHUS
pa3IMYHBIX CXEM MTPOBETPUBAHUS.

26. BiusiHME MOI3eMHBIX YTeUeK BO3/yXa Ha paOdoTy MIaXTHOW BEHTUIISIIUOHHON CUCTEMBI.

27. BrnusHue MOBEPXHOCTHBIX YT€UEK BO3JAyXa Ha paboTy IIaXTHOW BEHTUISIIUOHHOMN




Kon
WHIUKATO

pa

I/IH)II/IKaTOp JOCTHIKCHUS KOMIITUTCHIIMU

O1neHouHbIE CPEACTBA

CHCTEMBL. MepOIpHsTHs TI0 CHIKCHUIO YTEUYEK BO3AyXa Uuepe3 BEIpaOOTaHHOE MPOCTPAHCTBO U
30HbI OOpYIIEHHUS.

28. Tlopsmok onpe/ eI IeHus TOMYCTUMBIX YTeUEK BO3IyXa JIJIS MIaXThI B IIEJIOM.

29. Ha3nauenwe u kiaccu(uKanus BEHTHISIIHOHHBIX COOPY)KCHHI Ha IIaXTaXx.

30. IToBepXHOCTHBIE U TI0[3€MHBIC BEHTUISIIMOHHBIC COOPYKEHUSI.

31. CpoiicTBa maxTHoO# mbUH. E¢ BIMsSHIE Ha YemoBeKa.

32. IIbuieBbIe peKMMBI CEPHBIX U CYITbGUAHBIX MaxT. [IoHATHEe 00 ONTUMAIBHONH CKOPOCTH
JIBUKCHHS BO3/IyXa B TOPHBIX BEIPAOOTKAX.

33. CocoOBl M3MEpEeHHUS 3aIBUICHHOCTH BO3/IyXa.

34. TIpubopsbI 111 KOHTPOJIS TAPAMETPOB BEHTHIISAIINH TIIAXT.

35. CymniHOCTh aHEMOMETPHUECKHUX U JIETTPECCHOHHBIX CHEMOK.

36. TpeOGoBanus K BEHTWISAIMOHHBIM peXHUMaM TIpu aBapusax. HMx Bugsl. Bsibop
BEHTWISILIMOHHOTO peXuMa MpH MoxKape.

37. CnocoObl ¥ CpeCTBa YIPABIECHUS BEHTIIALMEH IaXThl. ABTOMAaTH3aIUsl YIPaBICHUS
BEHTWIALIUEMN.

38. EcrectBeHHas TsAra B maxTax. [IpuyuHBI €¢ BO3HUKHOBEHHUS. XapaKTepUCTHKa
€CTECTBEHHOMU TATHU.

39. CiocoObl U3MEPEHUS IETPECCHHU €CTECTBEHHOM TSTH.

40. Brnusinue ecTeCTBEHHOM TATU Ha pabOTy BEHTUIISITOPA TJIaBHOTO MPOBETPUBAHMUSL.

41. MeTtopl pacuéTa pacxo/ia BO3AyXa AJsl IPOBETPUBAHUS PYIHBIX MIAXT. X CyITHOCTb.

42. IlocnenoBaTrenbHOCTD OIIPEICICHHSI PacxXo/ia BO3ayXa JUIsl YCUICHHOTO M HOPMAaJIbHOTO

PEKHMMOB MPOBETPUBAHUS IIaXT. BHIOOP pexkrMa MpoBETPUBAHUS IIAXTHI.

Pacuer MMPOBETPHUBAHHNSA TYIITHKOBBIX TOPHBIX BBIpa6OTOK.
Pacuer pacxona Bo3ayxa I IIPOBETPUBAHUA OUYUCTHBIX OJIOKOB.
Pacuer pacxona Bo3ayxa AJid IPpOBCTPUBAHUS IIAXT.
Pacder maxTHBIX BEHTHISIIMOHHBIX CeTeH
Pacuer ACTIIPECCUN IIAXTHI.
Pacuer MMPOBCTPUBAHU MIAXTHI




[K-1.2

PykoBoacTByeTcs MeTOJaMU CHUKEHUS
Harpy3k Ha OKPYKaroIIyl Cpery 1
MOBBIIIICHHUS YKOJOTHISCKOM
0€30MacHOCTH TOPHOTO MPOU3BO/ICTBA
MIPU TI0/I3€MHOM pa3paboTKe PYIHBIX
MECTOPOKICHUI

Bomnpocs! mist pyOexxHOTO KOHTPOJIsi 3HAHUN CTYJIEHTOB
1o auciuruiae "BeaTusanus maxt"

Onummre cocTaB aTMOC(HEPHOTO BO3IyXa U €r0 U3MEHEHHE MPH JIBIYKEHUU 110 TOPHBIM
BbIPaOOTKaM.

1. [lepeunciuTe UCTOYHUKY 3arpsI3HEHUS IIIAXTHOTO BO3TyXa.

2. Kakum 00pazomM MOKHO KOJIMYECTBEHHO OIICHUTH Ta3000MIILHOCTD IIAXTHI ?

3. [MepeunciuTe OCHOBHBIC (PU3UICCKIE XaPAKTEPUCTUKH BO3IyXa.

4. ChopMynupyiTe yCTHO U BBIPA3UTE B MATEMAaTHIECKOM BHUIE OCHOBHBIE 3aKOHBI
a’pPOCTATUKH.

5. ChopmynupyiiTe YCTHO U BBIPa3uTE B MATEMAaTHIECKOM BHJI€ OCHOBHBIE 3aKOHBI
A’POIMHAMUKH.

6. Kakue pexxuMbl IBHKEHUS BO3/TyXa B IIaxTtax Bam n3zBectHsl ? Kakoii cymecTByer
KPUTEPHUH OIEHKH PEKUMBI TBHKEHUS BO3TyXa.

7. Kakuie TUITBI BO3IYIIHBIX TIOTOKOB B TOPHBIX BEIPA0OTKAax BaM M3BECTHHI ?

8. ChopMynupyiTe YCTHO U BBIPA3UTE B MATEMATHISCKOM BHJIC 3aKOH COITPOTHBIICHHS B
PYZAHUYHON BEHTHIISILIMU.

9. Yro Takoe a3poIMHAMUYECKOE COMPOTUBIIEHUE TPEHUS B IIAXTHON BeHTWsIMU ? Kakum
00pa3oM ero MOXHO OTPEACIUTD ?

11. Yto Tako€ MECTHOE adPOIMHAMUYECKOE COTIPOTUBIICHUE B MIAXTHOW BeHTUIsIMHU ? Kakum
00pa3oM OHO BIUSET HA BEHTUJISLIMIO IAXThI 7

12. Kakue ¢akTopsl BAUSIIOT Ha a3pOIMHAMUYECKOE COMPOTUBIICHUE IAXTHBIX CTBOJIOB ?
[lepeunciure ciocoObl €ro CHUKEHUSI.

13. [IpuBeauTe onpeaeneHne TepMUHa "IKBUBAJICHTHOE OTBEPCTHUE", IPUMEHSIEMOE B
H1axTHOM BeHTW K. KakuM 06pazoM kinaccuuuupyroT MaxThl 0 STOMY KPUTEPHUIO ?
14. Tlepeuucnute crnocoObl 0TOOPAKEHHS IAXTHBIX BEHTUJISIIUOHHBIX CETEH.

15. Onumure Ki1accu(UKAUIO MAXTHBIX BEHTUJISIIMOHHBIX CETEH.

16. OnummTe TONOJIOTHIO Kak HayKy. [IpuBennTe TONOJIOTMUECKYIO 3aBUCUMOCTD ISt
3aMKHYTOM a3pOJIMHAMHYECKOU CXEMBI.

17. OnummnTe OCHOBHBIE 3aKOHBI IBUKEHUS BO3/1yXa B BEHTHIJISILIMOHHBIX CETSIX.

18. TlepeuncnnTe BapuaHThl CXeM COEAMHEHHUS TOPHBIX BHIPAOOTOK B MIAXTHBIX CETSX.
Onumure 3aKOHOMEPHOCTH B ATHX CXeMaX COCTMHEHUS TOPHBIX BHIPAOOTOK.

19. TlepeuncnuTe TOCTOMHCTBA U HEJOCTATKU JUATOHATHHOTO COSTMHEHHSI BEIPAOOTOK.
20. IlepeuncnuTe NpUYUHBI BOBHUKHOBEHUS €CTECTBEHHOI Tsra B maxrax. Otobpasure
XapaKTePUCTHKY €CTeCTBEHHOM Taru. Kakum 00pa3oM yUHUTHIBAETCSI €CTECTBEHHOM TATa B
[IAXTHOW BEHTHIISAIIUU ?




21. Onuiure Nopsii0K KOHTPOJIS BEHTUIISLMY [LAXTHI.
22. IlepeuncTure mpuOOPHI KOHTPOJISA MAPAMETPOB BEHTHIISIIUH IIAXT.
23. B uém 3akimouaeTcs CyIHOCTh aHEMOMETPHUYECKUX U JIETIPECCUOHHBIX ChEMOK ?
24.0nuumre opraHu3alyio NbUIEBEHTUIAMOHHON CIyKObl Ha [IaxTax.
25.IlepeuncTtute criocoObl IPOBETPUBAHUS 1IAXT U TPEOOBAHUS, IPEABSIBIISIEMbIE K HUM.
26.I1epeuncnure GakTOpHI, BIUSIONINE Ha BEIOOP crIoco0a MpoBETPUBAHUS IAXT, U
CTUHMX IPUMEHEHHUSL.
27.IlepeuncTute cxemMbl MPOBETPUBAHUS IAXT U TPEOOBAHNUS, IPEIBIBISIEMbIE K HUM.
28. Ilepeuncrure GpakTopbl, BIUSIOLUINE HA BEIOOP CXEMbI POBETPUBAHUS IaXT. OnuIuTe
00J1aCTH MPUMEHEHUS Pa3IMYHbIX CXEM NPOBETPUBAHUS.
29. Ilepeuncrure cniocoObl U CXEMbI TPOBETPUBAHUS TYIUKOBBIX BbIpaboTOK. Kakum 06pazom
MOJKHO TIPOBETPUBATH TYITUKOBBIE BBIPAOOTKH 32 CUST OOMICIIAXTHOHN JCTPEecCHu ?
30. Ilepeuncrure cnocoObl U CXEMBI IPOBETPUBAHUS TYITUKOBBIX BHIPAOOTOK C
WCIOJIb30BaHUEM BEHTHJIITOPOB MECTHOTO NMPOBETPUBAHMUSL.
31. IlpuBenute omnpeneneHre KOAPPUIUEHTA YTEUKH BO3/IyXa B BEHTUIISIIUOHHBIX
TPyOOTIPOBOJIOB.
32. IlepeunicTiTe NPUUMHBI BOSHUKHOBEHHS [IOKAPOB B IIAXTAX U 3a/1a4M IIaXTHOH
BEHTWISILIUM IIPY BOZHUKHOBEHUH N10Kapa.
33. Ilepeuncture crnocoObl NPEAYNPEKACHHUS SJHOTCHHBIX I0KApOB B IAXTAX.
34. OnuunTe BO3MOXKHbIE BEHTUISLIMOHHBIE PEXKUMBI LIaXT NP HOXkKapax.
35.0nummre 0COOEHHOCTH BEHTWIIALIMY LIAXT IPU pa3padOTKe MOJIE3HBIX HCKOIAEMBIX,
CKJIOHHBIX K CAMOBO3I'OPAHHUIO.
36.1lepeuncTure METOBI pacueTa pacxoa Bo3ayXa JUlsl IPOBETPUBAHMS PYIHBIX IAXT. B uém
JFOYAETCA UX CYIIHOCTb ?
37.0nuumTe nociea0BaTeIbHOCTh ONPEIEIEHUs pacxXo/ia BO3AyXa AJIsl YCUIEHHOTO U
HOPMAaJIbHOTO PEKMMOB ITPOBETPUBAHMSI IAXT.
38.Kakum 00pazom BbIOMpAETCs pexXKUM IPOBETPUBAHUS LIAXTHI ?
39.0mnuimuTe Nocnea0BaTeabHOCTh IPOSKTUPOBAHHS BEHTHIISALMY [AXT.
40.0numTe NOpsIOK ONpPEeIeHUs PacXoaa BO3ayXa JUlsd IPOBETPHUBAHUS BbIPAOOTOK MPH
IPUMEHEHUH CaMOXO0IHOT0 000pYA0BaHUS




Kon

HHIUKATO
pa WHAMKATOP JOCTYDKEHUS. KOMITUTEHIIAN OLEHOYHBIE CPENCTBA
[K-1-3  [Mcnomnb3yer nHPOPMAIMOHHbIE 1

11 (POBBIE TEXHOJIOTUU ITPU
IMPOCKTUPOBAHWHN U BEACHWHU ITOJA3EMHBIX
TOPHBIX paboOT

TecTbl U1 KOHTPOJISI OCTATOYHBIX 3HAHUW CTYJEHTOB
o qucuuiunee "Bentwianua maxt"

1. Kakue ropHble HOPOIbl XapaKTEPU3YIOTCS BBICOKOW Fa30HOCHOCTHIO? 1

- MarMaTH4YECKHE;

2 - MmeTaMop(uIecKue;

3 - 0ca04HEbIE;

4 - cKaJbHEIC;

S - ChIMy4He.

2. YkaxuTe npeaesibHo JomyctuMyto koHteHTpanuto (IT1JIK) yrioekucnoro raza Ha paboumnx
MECTax M B UCXOJSIINX CTPYAX YIaCTKOB:

1-1,5%;

2-1,0%;

3-0,75%;

4 -0,5%;

5-0,1%.

3. K kakoii kareropuu OTHOCSTCS IMAXThl C OTHOCHTEILHOM ra3000uabHOCThIO 10 M3/M3 71
- TIEPBOM;




Kon
WHIUKATO

pa

I/IH)II/IKaTOp JOCTHXKCHHUS KOMITMTCHIIMN

O1neHouHbIE CPEACTBA

2 - BTOPOH;

3 - TpeTheii;

4 - cBEpXKaTErOpHOM.

4. Kak u3MEHHTCS a9pOIMHAMUYECKOE COTIPOTHBIICHHE BEHTIISIIIUOHHOTO TPYOOTIPOBOA, €CITH
€ro IMameTp yBEeJIHYUTh B 2 pasa ?

1 - ymenpmmres B 32 pasa;

2 - ymeHpIUTCS B 16 pas;

3 - ymeHpIUTCA B 8 pasa,

4 - ymeHbIIuTCA B 4 pas;

5 - ymeHbIUTCS B 2 pasza

5. Kak n3MEHUTCS SKBUBAIIGHTHOE OTBEPCTHE IIAXTHI, €CITH €€ adpOANHAMHYECKOE
COIIPOTHBIICHHUE YBEJINYNTH B 4 paza ?

1 - yBenmuuutcs B 8 paza;

2 - yBenuuuTcs B 4 pasa;

3 - ymeHbmutcs B 8 pas;

4 - ymenbmuTes B 4 paza;

5 - ymeHbIIUTCS B 2 pasa.

6. CkoJIb BEHTWIALIMOHHBIX Y3JIOB COJCPIKUT 3aMKHYTas a3pOJMHAMHUYECKAsk CXeMa, ECITH
HM3BECTHO, UTO OHA UMeeT 6 BeTBeH U 3 ssuehku?

1- tpum;

2 - 4eThIpE;

3 - ITh;

4 - mecTn;

5 - neBsTSH.

7. Yemy paBHO oOiee aspoanHamudeckoe conpotusienne (RO) BEIpaboTOK COANHEHHBIX MO
HIDKETIPUBEJICHHOM cxeme?




Kon
WHIUKATO

pa

I/IH,HI/IKaTOp JOCTHIKCHUS KOMIITUTCHIIMU

O1neHouHbIE CPEACTBA

R2 R3
R1
R4
R =R +R+1 + 1 + 1 X
1- 0 1 5 ,_R4 ,_Rz 1/?3
R =R +R +R + + ;
2. R' =R +R +' zlJRs ;
0 1 5 2
1 1)
3- R—+_3+_R.4.—)

R :R+R+R\/+R +1 \/

0 1 2 3 5 R

. I

8. Kak usmenurcs AABJICHUEC BEHTUWIATOPA, €CJIN YaCTOTY BpalllICHUs €ro pa6oqero KoJE€ca

YBEJIUYUTH B 2 paza?

1 — ocranercs npexHUM;
2 - yBenuuutcs B 8 pasa;
3 - yBenuuuTcs B 6 pas;
4 - yBenuuuTcs B 4 pasa;

R5




Kon
WHIUKATO

pa

I/IH)II/IKaTOp JOCTHIKCHUS KOMIITUTCHIIMU

O1neHouHbIE CPEACTBA

5 - yBenmuuHTCs B 2 pasa.

9. Vkaxwure croco0 MOJOKUTEIBHOTO PEryJIMPOBaHUS pacxo/1a Bo3ayXa:

1 - yBenmMYeHME TUTOIIAIU TIONIEPEYHOTO CEYCHHSI BRIPAOOTKHY;

2 - IpUMEHEHNE BEHTUIISIITMOHHOTO OKHA;

3 - mpUMeHeHNe TUTACTUHYIATOTO IOBOPOTHOTO PETYIIATOPA,

4 - mpuMeHEeHHE BO3TyLITHOM 3aBECHI.

10. Kakoe MakcHMalTbHOE JIABJICHUE CTIOCOOHBI pa3BHBATh MAXTHBIC BEHTHUIISITOPHI?
1-1 MlIla;

2 — 100 xIIa;

3 - 50 kI1a;

4 - 20 xl1a;

5 - 10 kI1a.

11. TTo kakoit cxeme cleayeT COSAMHUTE 3 BEHTUIIATOPA MEXIY COOO0 MIsl TOTydeHUs
MaKCHMAaJIbHOTO JIaBIICHUS ?

1 - mapannensHO;

2 - TIOCJIeI0BATCIILHOM;

3 — Mmoce1I0BaTeIbHO — MMapalIeIbHOM;

4 — mapajieIbHO - TIOCJIEIOBATEIILHOM

12. Ykaxkure pa3mMep 4acTUIIBI TTBUIHA, HAMOOJIBIIIE OTACHOM IS 3/I0POBBS UeIoBeKa: |
- Oonee 50 MKwM;

2 - 10 + 50 mxwMm;

3-0,2 + 10 MrMm;

;
4-0,2+0,1 MKM;
5 - menee 0,1 MKM.

13. Kakoii npubop no3BosisieT U3MEPUTh CKOPOCTh BO3YIIIHOTO MOTOKa? 1
- AaHEMOMETP;

2 - MUKPOMETD;

3 - ICUXPOMETP;




Kon
WHIUKATO

pa

I/IH)II/IKaTOp JOCTHIKCHUA KOMIITUTCHIIMU

OrneHOYHBIC cpeacTsa

4 - 6apomerp;

5 - uaTEpPEepoMeTp.

14. Kakoii crioco6 npoBeTpUBaHUs CI€yeT IPUMEHATh PU pa3pabOTKe MECTOPOKIACHUM,
CKJIOHHBIX K CAMOBO3TOPaHUI0?

1 — KOMOMHUPOBAHHBIIA;

2 - BCaChHIBAOIIIHIA;

3 - HarHeTaTeIbHBIN.

15. IIpu xakom criocoOe mpoBeTpuBaHus KOAOUIIMESHT 3amaca BO3yXxa UMeeT MUHUMAaJIbHOE
3Ha4YeHue ?

1 - KOMOMHUPOBAHHOM;

2 - BCaChIBAIOIIEM;

3 - HarHeTaTeJIbHOM.

6) MNopagoK NnpoBeaeHUA NPOMEKYTOUHOM aTTecTaLMm, NOKasaTe M U KpUTEPUU OL,eHUBAHUA:

HDOME)KVTO‘-IHaﬂ aTTecrtayma no gucunniamHe «BeHtmnAaumA Wwaxr» BKAOYAET TeOpeTndeCKne Bonpocobl, No3sosadarolLme oueHNTb ypoBEHb YCBOEHUA
06yHaI-OIJ.I,VIMVICﬂ 3HaHVIl7I, N NPaKTU4eCKne 3agaHunA, BbiABAAOWMNE CTEMNEHD Cd)OpMMpOBaHHOCTVI yMEHMﬁ n Bﬂa,D,EHMﬁ, nposoauTCA B d)opme 3a4eTa.

3aver no AaHHOVI ancuunanHe nposoanTcAa B YCTHOVI d)opN\e No TEOPETUYHECKMM BOMPOCaAM.

MokasaTtenu u KpUTepumn ou,eHMBaHUA 3a4eTa:

— Ha OUEHKY «3a4YTeHO» — o6yqa+ou1,m7|csq AEMOHCTPUPYET YPOBEHDb C¢OpMMpOBaHHOCTM KOMI'IETEHLI,Mﬁ Bbllle MOpPOorosoro: OCHOBHble 3HAaHWNA, YMEHUA OCBOEHDbI, HO

AO0NYyCKakoTCA HE3HAYUTE/IbHbIE OLUM6KM, HETOYHOCTU, 3aTpyAHEHNA NPUN aHATIMTUYHECKNX ONnepaumnax, nepeHoce 3HaHUI U yMeHMl‘a Ha HOBble, HECTAHOAPTHbIe

CUTYyaumnmn.

— Ha OUEHKY «He 3a4YTeHO» — o6yqa+0u1,m7|cn AEMOHCTPUNPYET 3HAHUA HE 6onee 20% TEOPETUYECKOIo maTtepunana, 40NyCKaeT CylwecTBeHHble Ol M6KM, HEe MOXeT

NOKa3aTb MHTENINNEKTYA/IbHblI€ HaBblKW pelleHNA NPOCTbIX 3a4a4.
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