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JIner akTyanu3anuu padoyeil nporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceaHuu KadeaApsl YTPaBICHUS HEBUKUMOCTBIO U HH)KCHEPHBIX CUCTEM

[Ipotokom ot 20 . Ne

3aB. kadeapoii IO.A._MopeBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM TroJly Ha 3aceaHuu Kadeapsl Y TPaBICHHS HEIBUKUMOCTHIO U MHXCHEPHBIX CHCTEM

IIporokom ot 20 . Ne

3aB. kadeapoii IO.AK/IopeBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

JaTh CTYAEHTaM 3HAHHUA 00 ONTUMAIBHBIX peXHMax (OPMUPOBAHUS KOMQOPTHBIX
YCIIOBHM HaXOXJACHUM YEJIOBEKA B MPOMBIILIICHHBIX M JKUAJBIX MOMEIICHUSX, O3HAKOMUTH C
METOJIJaMH pacyeTa U MPOEKTUPOBAHUS CUCTEM OTOIUICHUS U BEHTWISINU U J1aTh ONpeelieHHbIE
HABBIKH WX peaIN3alliU MPU MIPOSKTUPOBAHUU CUCTEM OTOTUICHHS M BEHTUIISIIIUU JKUJIBIX 3aHUH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Juctuninna — «TerumomaccooOMeHHBIE — Tpouecchl B OOOPYZOBAaHHMM — CHCTEM
TETJIOCHA0)KEHHS ¥ BEHTWIALIUI BXOAMT B 4aCTh y4€OHOTO TUIaHa (POPMUPYEMYIO YYaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOLICHHU 00pa30BaTEIbHOIN IPOTPAMMBI.

Jins  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoxuMbl  3HaHWS  (YMEHUS,  BIAJICHHSA),
chOpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Hucummumaa — «TeruomaccooOMEeHHBIE — Tpouecchl B O0OpYIOBaHMHM — CHUCTEM
TETJIOCHAOXKEHHS ¥ BEHTWIALMM» OTHOCHUTCS K JAWUCIMIUIMHAM IO BHIOOPY BapHaTUBHON 4acTH
npo(eCCHOHATBHOTO IMKJIA M SBISIETCS OCHOBOIOJIATAIOMIEH YacThlo NPodeccHOoHaNbHON
HOATOTOBKH CIICIIHATIHUCTOB.

JucnuruimHa Oa3upyercss Ha 3HAHHWSX, YMEHHSX W HaBbIKaX, HpUOOpETEHHBIX
CTyIEHTaMH B XOJIe¢ H3YyYeHHs O0IeoOpa3oBaTeIbHBIX MUCHUIUIMH W 0a30BOW 4YacTu
npodeCcCHOHATBHBIX AUCIUILINH, c(OpMUPOBAaHHBIE B pe3ybTaTe 00ydeHus B OakagaBpuare.

[TporpamMma IUCHMIUIMHBI JIOTUYECKH B3aUMOCBS3aHAa CO CMEXKHBIMHU IHCIUILIHHAMHU:
BBICIIAsE MaTeMaTHKa, (U3MKa, TEOpEeTHUYECKass MEXaHWKa, CONPOTHUBICHHWE MaTepHAJIOB,
CTpOMTEIbHAsT MEXaHWKA, COBPEMEHHbIE MaTepHalbl M CHCTEMBI B CTPOUTEIBCTBE,
METAJUINYECKHE KOHCTPYKIUH, KeTIe300€TOHHBIE U KAMEHHBIE KOHCTPYKIIUH, MEXaHUKA TPYHTOB,
OCHOBaHHS ¥ ()YH/IAMEHTHI.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLUHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

lMunpaBnuueckre pexxuMbl TPYOOTIPOBOIHBIX CHCTEM

CriennanbHbIe pa3/ebl MPUKIATHON TETIOTEXHUKU U THAPOAIPOAUHAMUKH

DKOHOMHYECKAs OIICHKA CUCTEM TCIUIOCHA0KCHHS M BEHTUJIS TN

DHepro- 1 pecypco cOepekeHre B CHCTeMax TEIUIOCHA0KEHUS U BEHTHIISAIIUU

OddeKkTUBHBIE CHCTEMBI TETIIOCHAOKEHUS 3IaHUI

Teopus 1 MpakTUKa CO3/IaHUS CHCTEM KIIMMATU3AIINH 3TaHAN

CniocoOs1 2 heKTUBHOM BEHTUIISIIINY 3aHHHA

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

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus qucuumiinHel (Moayns) «TemnmomaccooOMeHHBIE MPOLIECCHl B
00OpYyJJOBaHUHU CHCTEM TEIIOCHAOKEHHUsI M BEHTWIALMW» OOydarouuiics ToJbKeH o0ianaTh
CJIEIYIOIIUMH KOMIIETEHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[IK-4 CrocoGeH BBHIMOIHUTH CHEUUATIbHBIE pacueThl ISl MPOEKTUPOBAHUS KOTEIbHBIX,
LIEHTPAJIbHBIX TEIUIOBBIX TYHKTOB

[1K-4.1 CocraBiseT TEMJIOBYIO CXEMY C pacdeToM TEIUIOBBIX M MaTepHUaJIbHBIX
0aaHCOB, BBINOJHSET TUAPABIMYECKHE pacdyeTbl TPyOONpOBOJIOB,
OCYWIECTBJIAET  BBHIOOD  OOOpPYNOBaHMS M apMaryphl  KOTEJBHBIX,
LEHTPAJIBHBIX TEMJIOBBIX MMYHKTOB, O(OPMIISIET PACUEThl U MOSCHUTEIbHYIO
3aMHCKY




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas padorta — 49,7 akaj. 4acoB:
— aynutopHas — 48 akaj. 4acos;
— BHeayuTopHas — 1,7 akaJi. 4acoB

— caMocTosTeNbHas pabota — 58,3 aka. 4yacos;

®dopma aTTecTallum - 3a4EeT C OLEHKOMN

Paznein/ rema
JCIUATIIUHEI

Cemectp

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

Jlek.

11a0.

3aH. 3aH.

MIPaKT.

CamocrosrenbHas
paboTa cTyeHTa

Bun
CaMOCTOSITSIILHOM
paboThI

®dopma TeKyILero
KOHTPOJIS
yCIIEBaEMOCTHU U
MPOMEKYTOUHOMN
aTTeCTalluu

Kon
KOMIIETEHLINN

1. TermmoMaccooOMeEHHBIE

MIPOIIECCHI M arapaThbl

1.1 Knaccuguxanms
TETIO0OMEHHBIX 31
TEMIOMACcCOOOMEHHBIX

anmaparos. TIporeccsr,
MPOTEKAIOLIHE B amnaparax.

Ilouck
JIOIOIHUATEILHOMN
UH(pOPMAIUH 10
3aaHHON TEME
(pabota c
oubnuorpagpuiec
KUMU
Marepuaiam,
CIIPaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKJIONEIUSAMH

).

VYceTHblii onpoc

K-4.1

1.2 Koncrpykun
MOBEPXHOCTHBIX
pereHepaTUBHBIX
TETIO0OMEHHBIX aNlapaToB

4 221

15

ITouck
JIOTIOJTHUTENIEHOM
UH(OPMAIHH T10

3aJlaHHOM Teme
(pabota ¢
6ubnuorpaduuec

KAMH

MaTtepuagami,
CIPaBOYHHKAMH,
KaTaJoTaMH,
CIIOBApSIMH,
SHLUKIONETUSIMHU

).

VYerHbIl onpoc

I1IK-4.1




TTouck
JIOTIOJTHUTEIILHOM
nHdopManuy o
3aJJaHHON TeME

13 OcobeHHOCTH
(pabora ¢
TEII00OMEHHBIX MPOLECCOB
B MIOBEPXHOCTHBIX OuGmmorpadurec .
4 2/11 | 10 KMMHU YcrHBIi onpoc IK-4.1
pe-TeHepaTHBHBIX
TEII000MEHHBIX MaTCpHaTaAMHI,
CIPaBOYHHUKAMH,
anmaparax.
KaTaJOTaMH,
CIIOBapsIMH,
SHIUKIIONE TUSIMHU
).
Hroro no pazzpery 10 4/31 | 29
2. PekyneparuBHbie
TEIMJI000MEHHBIC aIIapaThl
ITouck
JIOTIOJTHUTEIbHON
“HPOPMALIUH T10
3a/1aHHOM TeMe
21 EmkocTHBIC (pabota ¢
TEII000MEHHBIE o6ubnuorpagpuiec
peKyIiepaTHBHBIC araparhbl 4 2/11 | 10 KHMH YcTHBIN onpoc TIK-4.1
" TEMI000MEHHBIE MarepuanaMm,
MPOLIECCH B HUX CIPaBOYHHKAMH,
KaTaJoraMH,
CIIOBapsIMH,
SHIUKIIOTIC TUSIMHU
).
ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
2.2 KoxyxorpyOuaTbie (pabota ¢
TEII000MEHHEBIE oubnuorpagpuaec
peKymnepaTHBHBIE anmapaThl 4 2 10 KAMH VYcTHBIH ompoc TIK-4.1
n TCHHOOGMCHHLIC MaTepualiaMu,
MPOLIECCHI B HUX. CIIPaBOYHHKAMH,
KaTaJoraMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU
).
Hroro no pazaeny 8 4/11 | 20
3. T"a3oxuaKOCTHBIE
ra30BO3IYIIHEIC
TEII00OMEHHHUKH
Tlouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3a/1aHHOM TeMe
(pabora c
3.1 AnmapaTsl BO3AYIIHOTO 6ubnmorpaduuec
u BOJIOBO3IYIIIHOTO 4 2 KAMH YcTHBIHA ompoc
OXJIAXKIACHUA MarepualiaMu,
CIIpaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBApSIMH,
SHIUKIIOTIE TUSIMHU

).




TTouck
JIOTIOJTHUTEIILHOM
nHdopManuy o

3aJJaHHON TeME

3.2 Tpadpuku wn3MeHeHHs (pabora ¢
TeMmIeparyp B oubnuorpagpuiec
TeMI000MEHHUKAX 4 2/11 KMMHU YcrHBIi onpoc IK-4.1
HETPEePHIBHOTO u Marepuagamu,
MEPHOTUUECKOTO ACHCTBUS CIPaBOYHHUKAMH,
KaTaJOTaMH,
CIIOBapsIMH,
SHIUKIIONE TUSIMHU
).
HUroro no pazaeny 8 4/11
4.  Pexkynepamuss  Temia B
CHCTEMaX BEHTHJISIIUK
ITouck
JIOTIOJTHUTEIbHON
“HPOPMALIUH T10
3a/1aHHOM TeMe
(pabota ¢
6ubnuorpadpuuec
4.1 PoTopHBIit pekymiepaTop 2 2 5 KHMH YcTHBIN onpoc TIK-4.1
MarepuanaMm,
CIPaBOYHHKAMH,
KaTaJoraMH,
CIIOBapsIMH,
SHIUKIIOTIC TUSIMHU
).
ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
(pabota ¢
4.2 Cpsi3aHHbBIE oubnuorpagpuaec
TEII000OMEHHUKHU - 4 2/11 | 4,3 KAMH YcTHBIN onpoc T1IK-4.1
TJIMKOJICBAst MOJIEINTb Marepuanam,
CIIPaBOYHHKAMH,
KaTaJoraMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU
).
Hroro no pazaeny 6 4/11 | 9,3
HWroro 3a cemectp 32 16/611 | 58,3 320
Hroro no aucnumninuae 32 16/611 | 58,3 3a4eT ¢ OLIEHKON




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

IIpu oOyueHun cTyneHTOB JucuuIUIMHE «TemmomMaccooOMeHHbIE MPOLECCHl B
000pYyOBaHUHU CUCTEM TEIUIOCHAOXKEHUS W BEHTHIALUN» CIIEIYeT OCYIIECTBIIATH CIIEIYIOIINE
o0pa3oBaTesIbHbIE TEXHOJIOTUU:

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa30BaTEeNILHOrO  Ipolecca, MPEANOoNaraloly0 MpsAMYI  TPAHCISLMIO  3HAHUH  OT
IpenoiaBaTess K CTyACHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTFOCTPATUBHBIX
METO/I0B OOY4CHHMS).

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WudopmannonHas Jekuus — IOCIeNOBaTelIbHOE H3JIOKEHHE MaTepuajla B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

[IpakTnueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHHUH U HABBIKOB I10
IIPEJIOKEHHOMY aITOPUTMY.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEILHOTO Ipolecca,
KOTOpasi MPEIoJaracT MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/aHUE YYEOHBIX MPOOJIEMHBIX
CI/ITyaHI/Iﬁ AJI1 CTUMYJIMPOBAHUA aKTUBHOH ITO3HaBaTEILHOU ACATCIIBHOCTU CTYACHTOB.

®opMbl y4eOHBIX 3aHATHUI C UCTIOIB30BAHUEM TEXHOJIOTHIA MPOOIEMHOTO O0y4CHUSI:

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBJICHHAs Ha PEUICHHE KOMIUICKCHOM Y4eOHO-TIO3HABATEIILHOW 3a1aud, TpeOyromei oT
CTYyACHTA IPUMCHCHH A KaK HAYYHO-TCOPCTUUCCKUX 3HaHI/If/'I, TaK U IPAKTUHYCCKHUX HABBIKOB.

3. IHTepaKkTUBHBIE TEXHOJOTHH — OpPTaHM3allds 00pa30BaTEIBLHOrO Ipolecca, KoTopas
MPEAIONAaracT AKTUBHOE U HEJIMHEMHOE B3aMMOICICTBUE BCEX YHACTHUKOB, JOCTHKEHNE HA 3TOU
OCHOBE JIMYHOCTHO3HAYMMOIO JUIsi HHUX oOOpa3oBarenbHOro pesynbrata. Hapsgy co
CHECLMAIN3UPOBAHHBIMUA ~ TEXHOJOTHSIMA  TAKOTO  poAa  NPUHUUI  HUHTEPAKTUBHOCTH
MPOCIIEKUBACTCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTeNbHBIX TEXHOIOTHH.

®opMbI y4eOHBIX 3aHATHH C HCIOJB30BAaHUEM CHEIUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHI:

CeMmuHap-IuCKyCcCUs — KOJIJIEKTMBHOE OOCYXIACHHE KaKOro-Tu0O CIIOPHOTO BOMPOCA,
npoOyieMbl, BBHISBJICHHE MHEHHH B Tpymne (MEXIpyNIoBOW AMAalor, ITUCKYCCHSI Kak
CIIOp-IUasor).

5.  HHdopManmOHHO-KOMMYHUKAIIMOHHBIE  0Opa3oBaTeNbHBIE  TEXHOJOTHUH  —
opraHu3aiys 00pa30BaTeILHOrO MPOIlecca, OCHOBAHHAs HA TPUMEHEHUH CIICIIMAIU3UPOBAHHBIX
MPOrPaMMHBIX CpEeJl U TEXHUUECKUX CPEJICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl y4eOHBIX 3aHSITHH C KCIOIB30BAaHUEM HWH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI:

Jlekuusa-Bu3yanusanus — W3JI0KEHHE COAEPKaHUS COMPOBOKIACTCS MPE3EHTALMEH
(eMoHCTpaIe yueOHbIX MaTepHaoB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayIHO- U BUICOMATEPHUAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAIMM — TMPEACTABICHUE pPE3YIbTaTOB
MPOEKTHOW WJIM HMCCJIEI0BATEIbCKON JEATEIbHOCTA C HUCMOJIb30BAHUEM CIEIIMATU3UPOBAHHBIX
MPOTPAMMHBIX CPEJICTB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
IIpencraBieHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE OfecnevyeHue TUCIUIIUHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. IiserkoB ®.®., TemromaccooOMeHn : yueOHHMK aas By3oB /| @.D. Ilserkos, B.A.
['puropseB - M. : Uznatenbckuii gjom MOU, 2011. - 562 c. - ISBN 978-5-383-00563-7 - Teker :
snektpounsi /I DBC "KoncynpTant  crymeHta" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383005637.html (nara oopamenus: 29.09.2020). -
PesxuM ntoctyra @ 1o MmoImucKe.

2. Kynunos, A. A. TemnomaccooOmeH : yuaeonoe mocooue / A. A. KynuHos. - Mockea :
NH®PA-M, 2020. - 375 c. - (Bricmiee oOpa3zoBanue: bakanaspuar). - ISBN 978-5-16-011093-6. -
Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1046937 (nata oOpamieHus:
29.09.2020). — PexxumM 0CTYIA: 11O MOIITHCKE.

3. bproxanos, O. H. Temmnomaccoodmen: Yuebnuk / O.H. Bproxanos, C.H. IlleBuenko. -
Mocksa : HULl HUudpa-M, 2012. - 464 c. (Beicmiee obGpazoBanue: bakamaBpuar). ISBN
978-5-16-004803-1. - Tekcrt : anekrponnsiid. - URL: https://znanium.com/catalog/product/258657
(mara ooparmenus: 29.09.2020). — Pesxum qocTyra: mo mOIIMHCKe.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. Mupam A.O., TEXHUYECKASI TEPMO/JIMUHAMUKA. TEINIOMACCOOBMEH /
A.O. Mupam, B.A. IlaBnenko - M. : UzpmarenmsctBo ACB, 2017. - 352 c. - ISBN
978-5-93093-841-8 - Tekcrt : anekrponnsiit // DBC "Koncysnprant cryaenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938418.html (nara oopamienus: 29.09.2020). -
PesxuM ntoctyra @ 1o MmoJImucKe.

2. ApxumoB, B. A. ®Du3HKO-XUMHYECKHE OCHOBBI IPOIIECCOB TEIIOMAacCOOOMEHa:
Vuebnoe mocobue / Apxumnos B.A. - Tomck:M3n-Bo Tomckoro monurex. yauepcutera, 2015. -
199 c.: ISBN  978-5-4387-0539-0. -  Tekcr : onekrponnsni. -  URL:
https://znanium.com/catalog/product/673007 (mata obpamienus: 29.09.2020). — Pexxum nocryma:
T10 TIOATIHCKE

B) MeToauyeckue ykazaHus:

1. TpyOunsina, I.H. Meronnueckue ykazaHus U KOHTPOJIbHbBIE 3a/laHUs 110 JUCLUILIUHE
“TerutoMaccooOMeH” | METO/I. YKa3aHHUs K BBIMOJIHEHUIO KOHTPOJIbHBIX padot / I'.H. TpyOuriibina,
N.B.Cukepun; Marautoropckuii roc. texuuueckuid yH-T uMm. .. HocoBa. — Maruuroropck:
MI'TY um. I'.1. HocoBa, 2011. — 28c.: ui. - TekcT: HEMOCPEACTBEHHBIN.

2. Ockonkos, C. B. TemmmomaccooOMeHHOE 000pYI0BaHUE MPEATIPUATHH | METOTUIECKHE
YKa3aHUA 10 BHIMOJIHEHHUIO KYPCOBOTO MPOEKTa I CTYACHTOB HampasieHus noarorosku 140100
"Termnosnepreruka" / C. B. Ockonkos, JI. B. Hukonaes ; MI'TY, Kad. TermnorexHudeckux u
SHEPreTUYECKUX cucteM. - Marauroropek : MI'TY, 2012. - 1 snekrpow. ont. auck (CD-ROM). -
3arn. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1547. pdf&show—dcatalogues/1/1124
725/1547 pdf&view=true (mata oOpamenus: 14.05.2020). - MaxkpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBefeHus noctynHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHuoe obecnieueHue

Haumenosanue I[10 Ne noroBopa Cpoxk neicTBUS TUIICH3UU
MS Windows 7
Professional (mis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)




MS Office 2007 |y, 135 o1 17.09.2007 GeccpomHo
Professional

7Zip CBOOOJIHO PACIPOCTPAHIECMOE 0ECCPOUHO
Bpayzep Mozilla [cBoGogno pacnpocrpansemoe

Bbpaysep Yandex |cBo6oIHO pacipocTpaHseMoe OeccpouHO
FAR Manager [cBoOomHO pacmpocTpaHseMoe OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CcpUIKa

HaunonansHas
WH(pOpPMAITMOHHO-aHAJIMTUYECKAs ~CHUCTEMa
Poccuiickuii  MHJEKC HAay4YHOTO IHMTHPOBAHUS

URL: https://elibrary.ru/project_risc.asp

[Touckosas cuctema Axagemus Google (Google
Scholar)

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

OnekTpoHHas 0a3za MNEPUOAMYECKUX HU3JaHUI
East View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

Nudopmanmonnas cucrtema - EnmHOEe OKHO
JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM

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

DNeKTpOoHHBIE pecypchl ondmorekun MI'TY um.
I'.1. HocoBa

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

P 7| T .

occuiickas  ['ocynapeTBenas  OUOIMOTEKA. | . rsl.ru/ru/Areaders/catalogues/
Karanoru

Me>I(,I[yHapOI[Ha}I HAaYKOMCTpHUYICCKAA

pedepaTuBHas ¥ MOJHOTEKCTOBas Oas3a JaHHBIX
HayyHbIx u3ganui «Web of science»

http://webofscience.com

MexayHapoiHas edepaTuBHAs u

AYHApoa pegep http://scopus.com
MOJIHOTEKCTOBAs _ clipaBoyHas 0a3za  JaHHBIX
MexayHapoaHas 6a3za MOJTHOTEKCTOBBIX

»KypHasa0B Springer Journals

http://link.springer.com/

MexnynaponHas 6a3a HaydyHBIX MaTE€pHalIOB B
oOsacTy  (U3MYECKUX HAyYK W WHKHHUPHHTA

http://materials.springer.com/

MexnayHapoaHas KOJLICKITHS HAyYHBIX
MPOTOKOJIOB IO Pa3JINYHBIM OTPACIsIM 3HAHUN

http://www.springerprotocols.com/

MexnynapoaHasi 6a3a CipaBOYHBIX W3IaHUM 110
BCEM OTpacysM 3HaHui SpringerReference

http://www.springer.com/references

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:




JlexuvoHHBIE ayauTOopuu: MynbpTUMEIUNHBIE CpPEACTBA XPAHEHHUs, Iepeladyd W
npejacTaBieHuss HHQOpManMM (MHTEpPAaKTHBHAas JOCKa B KOMIUIEKTE C MPOEKTOPOM U
KOMITBIOTEPOM). J[eMOHCTpaliMOHHBIE CTEH IbI, IJIAKAThI, HATJISATHBIE TOCOOUSI.

[Tomemienust ans camocTosiTenbHOM paboThl: [lepcoHanbHble KOMIBIOTEPHI C MAKETOM
MS  Office, Beixomom B  HWHTepHeT ¥ ¢ JOCTYIOM B  DJIEKTPOHHYIO
nH(}OpPMallMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

Aymutopun 1 TPAKTHYECKUX 3aHSITHMA, TPYNIIOBBIX WHAUBHUYaTbHBIX KOHCYJIBTAIIUN,
TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOU arrecTanuu: J[eMOHCTpAlMOHHbBIE CTEH[bI, IJIAKAThI,
HarJIsIIHbIEC TOCOOUS

[lomemenuss s XpaHeHHs M NPOPUIAKTUYECKOrOo OOCTYXUBaHUS Y4eOHOTO
obopynoBanus: Illkadel n cremtaxu i XpaHEHUS Y4eOHO-METOAWYECKON JTOKYMEHTAIUH,
y4eOHOTro 00OpYJ0BaHUS M y4eOHO-HATJISAHBIX IMOCOOHI; HHCTPYMEHTHI M 000pYyI0BaHUE IS
00CITVKUBaHUS

Ipunoxenunel.YueOHO-MeTOANYECKOE ol0ecneueHune CaMOCTOSITEJIbHOM padoThI
00yYarIuXxcs
1lo oucyunnune « TennomaccooOMeHHbIe NIPOLecChl B 000Py10BAHUM CHCTEM

TeNJIOCHA0KeHUS U BEHTWISIIUMNY 1pedyCMOMpPeHa ayoOumopHas u 6HeayoOumopHas
camocmosmenvhas paboma 00y4auuxcsi.

Ayoumopras camocmosimenvhas paboma cmyoeHmos npeonoiazaem peueHue npaKkmuieckux
3a0a4 Ha NPAKMUYECKUX 3AHAMUSIX.

Ilpumepnuie ayoumopnuvie npaxmuueckue pavomut (AI1P):

AIIP_

XapakTepucTUKa 31aHus

Bricota H = 7,7 m; nyuna L = 27 m; mmupuna B = 27 M, niomas
octeksienus ¢acangoB Ao.u = 15,12 M2 ; Ao.61 =12,96 M2 ; A0.62 =10,8 M2 ;
A0.3=19,44 M2

ComnpoTHBICHHE OKOH BO3IyXOonpoHuIianuio: Ru.ok = 0,26 M2 .(ulkr).
KoadduimenT, yauTeIBaronnii BIMsHuE BCTPEYHOTO

TETJIOBOTO TIOTOKA B KOHCTPYKIMH OokHa: A3 = 0,8.

CpenHue BETUYUHBI a3pOJUHAMUUECKUX KO3 PUIIMEHTOB (acaaa -
o CHUII 2.01.07-85*:

HaBeTpeHHbI pacan — Cy, = +0,8 ;

3aBeTpeHHbIH (acan - C3=-0,6 ;

6okoBoit dpacan - Cs=-0,4 .

IIpeaBapurebHbIi pacyer

[T10THOCTH BO3/TyXa CHAPYKU:

_ 353
p 273+(-19)
[InoTHOCTH BO3/1yXa B 3[JaHUU:

= 1,4 ke/m3

_ 353
P= 273718 1,2 ke/m3

Pa3znoctn YACIBbHOI'O BECA BO3/1yXa CHAPYXKHU U B 3JaHUU:

Ay=9,81" (Pu-PB)=9,81x (1,4-1,2) = 1,962 H/M3 *
MaKCI/IMaJ'IBHaH BCIIMUHHA I/I36BITO'-IHOFO TpaBHTaHHOHHOFO JaBJICHUA
Ha YPOBHC 3CMIJIN:



Pr=HxAy=7,7x1,962=15,1 Ia.
N30bITOYHOE BETPOBOE JABJICHIE Ha HABETPEHHOM (dacae:

Pris = (0,8-(-0,6))"14*Z = 245 Tla.

N36BITOYHOE BETPOBOE JaBJIeHNE Ha OOKOBOM (acaje:

PI6 = (-04 - (-0,6)) *14*> = 3,5 Ia,
Hamnpagsnenue Berpa Ha I-u dacazn (FOB)

1. BeluncnsieM BHyTpeHHee N30bITOUHOE IaBJICHHE BO3/lyXa B 3/1aHUU:
Por=0,5Pr=0,5 -15,1 = 7,55 Ila,

Pov =

24,5-15,12+3,5-12,96+3,5-10,8
15,12+ 12,96+ 10,8+ 19,44

Po =Por +PgVv =7,55+8,3=15,85 I1a.
2. Berumucnsiem u30bI10YHOE aBIICHUE BO3/1yXa C HABETPEHHOW CTOPOHBI 3[aHuUs

PacueT BBINOJHUTh CAMOCTOSITEJILHO

= 8,3 I1a,

Ipuiaoxenne2. OueHoOYHbIE CPEICTBA ISl POBEICHUS] IPOMEKYTOYHOH aTTeCTAluU

Kox
HHINKAT
opa

HNHaukaTop 10CTHKEHUA
KOMIIETEHIINHT

OneHounblie cpeacrea

IIK-4: Cnoco0eH BBLIIOIHUTH CIICHHUAJIBHBIC PACUYCThI AJIA IIPOCKTUPOBAHUA KOTCIIbHBIX,
HOCHTPAJIbHBIX TCIIJIOBBIX ITYHKTOB

[1K-4.1

T1K-4.1: Cocrasiser
TEIUIOBYI0 CXEMY C pPacyeToM
TCITJIOBBIX nu MaTepI/IaJH)HBIX

0anaHCoB, BBITIOJTHSIET
THJIPaBIHYECKUC pacyeTsl
TpyOOTIPOBO/IOB,

OCYILIECTBJISIET BBIOOD
00OpylOBaHUSI M  apMaTyphl
KOTEJTbHBIX, [EHTPATBHBIX
TETUIOBBIX MYHKTOB,
odopmIisieT pacyeTsl "

MOSICHUTCIIBHYIO 3aIIUCKY

=

Teopernueckue BOIPOCHI:

OcHOBHBIE BUJIBI U KJIacCU(UKAIIHS
TEMI000MEHHOTO 000pYI0BaHUS
MPOMBILUIEHHBIX TIPEANPUATUH.
Knaccugukanus TernooOMeHHBIX anmnapaToB
110 HA3HAYEHUIO, IPUHIUITY IEUCTBUS, 1O
BHUJIY B3aUMHOTO JIBH)KEHUS TETUIOHOCUTEIICH.
TemnooOMeHHBIE anmapaThl HEMPEPHIBHOTO U
MEPUOINYECKOTO JEUCTBUS.

Temnonocurenu. Ux coiictBa. O6macThb
MIPUMEHEHUS.

PekyneparuBHbIE TEII00OMEHHBIE ammapaThl
HenpepbIBHOTO AeiicTBus. KoxyxorpyOuarsle,
CIupanbHbIe, PeOPHUCTHIE TEIII00OMEHHbIE
arraparsl.

PekynepatuBHbIE TEII00OMEHHBIE ammapaTh
HEMPEphIBHOTO AeiCTBUSA. CEKIIMOHHBIE U
MJIACTUHYATHIE TETNIOOOMEHHBIE ammapaThl.
PexymneparruBHbIC TEIIII000MEHHBIE anmapaThl
MEPUONYECKOTO JEUCTBUS.

PerenepaTuBHbIE TETUIOOOMEHHBIE AIITAPATHI C
HETOJIBMKHON Y TOJABMKHOW HACAIKaMH.
Anmnapatsl CO CMEIIMBAHUEM
TermnonocuTene. Ilonsle 1 HacagoOUYHEBIE
KoJoHHBI. Tapenbuareie ckpy0Oepsl. TpyOa
Bentypu.

Heasparopsl. [IpuHuunuansHas cxema
JieadparimoHHoN yctaHoBku. Kiraccudukanmst




TEPMHUECKUX JI€aIPaTOPOB.

10. I'panupuu. Ha3nayenue, KOHCTPYKIIHA,
MIPUHLIMIT JEHCTBUS.

11. AGcopOUHMOHHBIE TPOLIECCH] U YCTAaHOBKH.
YcTpoiicTBO aOCOPOLIMOHHBIX anmmapaToB.

12. AncopOuMOHHBIE TPOLECCHI U YCTAaHOBKH.
YcTpoiicTBO acOpOLIMOHHBIX anmapaToB.

13. Kpucrammu3anuoHHble ycTaHOBKH. [IpuHIMI
JEHCTBUS, OCHOBHBIE KOHCTPYKIIUU
YCTaHOBOK.

14. Tleperonnsie U peKTU(PUKAITMOHHBIE
annaparsl. KOHCTpyKIUs, IPUHIUI JEUCTBUS.
[lepuoauuecku nercTByOIAs
pEeKTH(PHKAMOHHASL YCTAHOBKA.

15. CymmunbHble yctanoBkH. KoHcTpykuuu,
npuHIHAI JeicTBrs. CYIIMIBHBIC areHTHl U
BJIQ)KHBIE MaTe€pHAalIbl. Y CTPOHCTBO CYIIUJIOK.

16. Kaxoii crtioco0 opraHu3amnuu Bo3LyX000MeHa
sBIIsIeTCsl Hanbosee 3 HeKTHBHBIM?

17. Kaxk onpenensercs pacueTHBIN
BO3{yXOOOMEH U3 YCIIOBUS ACCUMIISIIAN
BpPEIHOCTEM?

18. Ha3oBuTe OCHOBHBIE CIIOCOOBI
BO3/IyXOpa3/lauy B IOMEIICHUU.

19. Kak ocymiecTBisieTCsl HH)KEHEPHBIN pacyer
BO3IyXOpaCHpeIeICHUs B IOMEIIEHNUN?

20. Uro Takoe BEHTWIALM, KaKas ObIBAET
BEHTWIALUA?

21. OcHOBHOE 00OPYJIOBAHHE CUCTEM
MEXaHUYECKOH BBITSHXKHOW BEHTUJISIIIH.

22. OCHOBHOE 00OPYJOBAHKE CUCTEM
MEXaHUYECKOM MPUTOYHOM BEHTUIISIIIH.

23. bopnOa c mrymoM u BUOpaIuei B
MEXaHMYECKUX CHCTeMax BEHTUJISIUU.

24. Yro Takoe KOHAUIIMOHUPOBAHKE BO3AYyXa U
HE00X0/IUMOCTh YCTAHOBKU CHCTEMBI
KOH/IMITUOHUPOBAHHS BO3AyXa B 3MaHUIX
pa3IMYHOTO Ha3HAYECHUS?

25. TlpuToYHBIE U BBITSKHBIC CHCTEMBI
BEHTHUJISIIINH, MECTa UX YCTAHOBKH.

26. BBITOBBIE U IEHTPAILHBIE KOHTUIIHOHEPHI

ITopsinok nmpoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJIH M KPUTECPHH
OLICHMBAHMSA:

[TpomexxyTouHast aTTecTanus Mo TUCIUIUIMHE « T ernoMaccooOMEeHHbIE MPOIIECCH B
000py/I0BaHUHU CUCTEM TEIUIOCHAOKEHHUS U BEHTHISALIUN BKITFOYAET TEOPETHUECKHUE BOIIPOCHI,
MO3BOJIAIOIINE OLICHUTh YPOBEHD YCBOCHHS O0YYAIOIIMMHUCS 3HAHHUM, U TIPAKTUUECKUE 3aJaHMs,
BBISBJISIFOIIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUN U BJIa/IeHUH, MPOBOIUTCS B popMe 3aueTa ¢
OIICHKOM.




IMoka3aTeu U KPUTEPUH OLlEHUBAHUS 3a4eTAa:

— Ha OLEHKY «OTJMYHO» (5 0aIoB) — 00y4yarouuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
y4eOHOT0 MaTepuala, CBOOOJHO BBIIOTHSAET MPAKTUYECKHUE 3aaHUs, CBOOOIHO ONEpUpPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalIUSIX MOBBIIIICHHOW CIIOKHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaroIuiics JEMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpPMUPOBAHHOCTH KOMITETEHITUI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYTHEHUS IMPU AHATTUTHYECKHUX OIEPAIIHSIX, [IEPEHOCEe
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «Y/J0BJIETBOPUTEJILHO» (3 Oaia) — 00yJarouuiicss JeMOHCTPUPYET OPOTOBBIN
YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUIA: B X0/1€ KOHTPOJIBHBIX MEPONIPUATHI JOMYCKAIOTCS
OIIMOKH, IPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJarOIIUICS
UCIBITHIBACT 3HAUUTENbHbIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUSAMU U YMEHUSMU IIPU UX
[IEpPEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeYI0BJIeTBOPUTEJIbHO» (2 0aria) — o0ydaroIuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEIJICKTYaIbHbIE HABBIKY PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «Hey/0BJIeTBOPUTEIbHO» (1 6arn) — o0ydaromuiicss He MOXKET MoKa3aTh 3HaAHUS Ha
YPOBHE BOCIIPOU3BEICHUS 1 00BSICHEHUST HHPOPMAITUH, HE MOXKET TTOKa3aTh MHTEIUICKTYaIbHbIC
HABBIKU PEUICHHS MPOCTHIX 3a]1a4.



