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1. llesiu ocBOEHMSI AMCHUILIUHBI (MOAYJIs1)
[lenssMu OCBOGHMSI JTUCIUIUIMHBI SBJISIOTCS TOJYyYEHHUE CTYJICHTaMHU 3HAHUM,

YMGHI/If/'I U HaBBIKOB B 00JaCTH KOMIIBIOTCPHOI'O H (1)I/ISPI‘ICCKOFO MOICIIMPOBAHUA
(1)I/ISI/I‘ICCKI/IX 00BEKTOB U IMpOLCCCOB I'OPHOT'O IIPOU3BOJACTBA, IIPOBOAUMOI'O B paMKax
ACATCIIBHOCTH HAYYHOI'O U ITPOU3BOACTBCHHOI'O XApPAKTCPa 6y,[1y1HHMI/I ClricuuajancramM
B 00JIACTH IIAXTHOI'O U MMOA3CMHOI'0 CTPOUTCIILCTBA

OcHOBHBIC 3aga4uu AUCHUIIIIMHBI:

— 3HAKOMCTBO C COBpPCMCHHBIMH MCTOAAMH MOACIUPOBAHUA 00BEKTOB
IMMaXTHOT'O U IMOA3CMHOI'O CTPOUTCIIbLCTBA, 4@ TAKIKC C pCIIACMbIMU 3ajda4aMi U 00-
JACTAMHU IIPAKTHUYCCKOT'O IIPUMCHCHUA STUX MCTOJO0B B T'OPHOM ICJIC,

OBJIAICHUC HABBIKAMH KOMIIBIOTCPHOT'O MOACIIMPOBAHUS CI)I/IBI/I‘-IeCKI/IX OOBEKTOB U
MMpoIcCOB MAaXTHOTO U IMTOA3CMHOI'O CTPOUTCIILCTBA

2. Mecto nucuuiuinHbl B cTpykrype OOII cnenuaaucra

Hucnunnmaa «MonenupoBanue (U3UYECKUX TMPOIIECCOB B TOPHOM JIEJie»
(b1.1.IB.5) oTHOCHTCS K LUKy AUCHUIUIMH 1O BbIOOpY mpoduis «lllaxTHoe u moj-
36MHO€ CTPOUTEIBCTBO)

Nzyuyenue maucruminasl «MonaenupoBanue (U3HMUECKUX IMPOIECCOB B TOPHOM

nene» OasupyeTcs HAa 3HAHWHM CTyJIEHTaMH psaa  pas3felioB  MaTeMaTHKU
(muddepeHnmanbHOe M HUHTETPAIIBHOE WMCUUCICHUE, MAaTPUIIBl W OMPEISTUTEINH,
CIEIITIaBbl MATEMATUKH ), PU3UKH (OO Kype U crienriaBbl GU3NKHN), THHOPMATUKU
(HaBBIKK pabOTHI HA KOMIIBIOTEPE M B CETH MHTEPHET, YMEHUE MCIOIL30BaTh 0a30BOE
MPUKIIATHOE TPOrpaMMHOE 0OecTieueHne), a Takke Ha auciumuinaax ConpoTUBIIEHUE

Marepuanos, [ mppomexanuka, Tepmoaunamuka, ['eomexaHuka,

3HaHUs, YMEHUS U HABBIKH, MTOJTYYEHHBIC TPU U3YUYECHUU TUCUUIUIMHBI, YACTUYHO
ciyxat 0a3oil myisg mocneayromero ocBoenus aucturuiH [llaxTHoe W moa3zemMHOe
CTPOUTENBCTBO, MeXaHuka  TOA3EMHBIX  COOPYKE€HUW, TMpU  JIUIJIOMHOM

MPOEKTUPOBAHUH.

3HaHue BOIIPOCOB, paCCMATpuBaCMbIX B pPadMKaxX JTUCHUILUIMHBI, SABJIACTCA
H€O6XOJII/IMBIM JIIA ITOJIHOILICHHOI'O IMPOXOKACHUSA IMPOU3BOACTBCHHBIX n
NpCaAIUIIIOMHBIX IIPAaKTHK, 3HAYUTCIIbHOC MCCTO B KOTOPBIX 3aHUMAaroT

KOMIIBIOTCPHLBIC OKCIICPUMCHTELI X ITPOCKTHPOBAHUEC ITOA3CMHBIX COOPY)KCHI/Iﬁ.



3. IlepeyeHpb MIaHUPYEMbIX Pe3yJIbTATOB 00y4eHHs MO qucuuiinne «Mo-
JAeJUMpoOBaHUue (PU3MYECKUX MPOLECCOB B TOPHOM Jejie», COOTHECEHHbIe C IUIa-
HHUPYEeMbIMHU pe3yJibTaTaMH 0CBOEHHs 00Pa30BaTeJIbHO MPOrPaMMBbI.

B pe3ynbTate 0CBOCHUS TUCHUIUIMHBL Yy OO0ydaromuxcs GOpMHUPYIOTCS CIIETyIo-
II1Me KOMIIETEHIIUU U JIOJDKHBI OBITh IOCTUTHYTHI CJIEIYIOUIUE PE3yJIbTaThl 00ydeHUs
KaK 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITCTCHITU.

B pesyJabTare ocBo-

Kon eHHus 00pa3oBaTeIbHOM
HepequL IVIAHUPYEMBIX pPe3yJib-
KOMIIETECH- IporpaMmMmal oﬁyqalo-
TaToOB oﬁyqemm mo ITMCUMIIJINHE
119707 IIUICA 0JI7KeH 001a-
aaTb
OIIK-7 TOTOBHOCTBIO YME- | 3BHATD: - cyuwecTsylowMe METOAbl NO3HAHMUA (I)I/I-

HUEM II0JIb30BaThCs KOM- | 3MUECKHX IPOIIECCOB, MPOTEKAIOLIUX B
OBIOTEPOM KaK CPEJICTBOM | MACCHBE TOPHBIX IOPOJI, OCHOBBI TEOPUU
yHOpaBieHUs U 00pabdOTKH | MOJOOHSI U TEOPUU PA3MEPHOCTH, MPUH-
WHGOPMAIIMOHHBIX MACCH- | IIUTIBI MOJEIUPOBAHMS MPOIIECCOB MeXa-
BOB HUKW TOPHBIX TOPOJI, TETUIOBBIX U THJ-
POIMHAMHUYECKHX MPOIECCOB, Mpoliecca
3aMOpaKMBaHUs TPYHTOB;;

yMeTh: - CaMOCTOATEIHHO BHIOMPAThH
dusznyeckue MOAETU IS PA3IAYHBIX
IPOLIECCOB MEXAHUKHU TOPHBIX MTOPOJI;

- 00pabarbIBaTh pe3ysbTaThl HCCIIEI0BA-
HUM;

- OLICHUBATh U ONPEIENITh OMIMOKU MPU
MOJIEJTUPOBAHUH.

BJaJleTh: M0J00pOM METOA0B (u3nuye-
CKOTO M MaTeMaTHYEeCKOr0 MOJIEIHPOBa-
HUS TIPOIIECCOB TOPHOT'O MTPOM3BOICTBA;

- HaBBIKAMH CaMOCTOSTETLHOTO MOJIE-
JUPOBAHUS PpsAa TPOIECCOB MPUMEHHU-
TENBPHO K TEXHOJOTHYECKOMY KypCy
«CnenuanbHbie CocoObl CTPOUTENHCTBA
MOJI3EMHBIX COOPYKEHUI.

[1K-4 TFOTOBHOCTBIO  OCY- 3HATh: CIIOCOOHOCTH U TOTOBHOCTb
HIECTBJISATh  TEXHUYECKOE | BHIOMpATh Marepuaibl sl HWHKEHEPHBIX
PYKOBOJICTBO TOPHBIMU U | KOHCTPYKIIMH TMOA3EMHBIX M TOPHOTEXHU-




4

B3pPBIBHBIMU paboTtamu
IIPU  DKCIUTYyaTallMOHHOU
pa3Beqke, A00bIYE TBEp-
JbIX TOJIE3HBIX HCKOMae-
MBIX, CTPOUTEIbCTBE H
AKCIUTyaTaluy MOA3EMHBIX
00BEKTOB, Herocpen-
CTBEHHO YIPaBIATH IMpO-
eccaMM Ha TMPOU3BOI-
CTBEHHBIX OOBEKTaX, B
TOM YHCJIE€ B YCIOBHUSX
YpEe3BbIYAWHBIX CUTyallul

YECKUX 3/1aHUU U COOPYKEHUM; KOHTPOJIH-
POBaHMH KayeCcTBa IMPOU3BOAUMBIX MaTe-
pHANIOB U U3JEIHN C LENbI0  JOBEACHHS
UX JO0 YpOBHS TpeOOBaHUM, NPEAbsB-
nsieMbIX cooTBeTcTBYIOMmMMHU ['OCTamu;

yMeTb: CaMOCTOSITEIbHO PabOTaTh
C pEeKOMEHJyeMON y4eOHOM M Hay4dHOM
JUTEPATypOr, COCTaBIATh pedeparsl Ha
3aIaHHYIO MIPENOAABATEIIEM TEMY

BJIA/IETh: HOPMATUBHO-
TEXHUYECKUMH JOKYMEHTAMHU IO CTaH-
JapTU3ALKNU U YIIPABICHUIO

[1K-22

['oToBHOCTBIO pabo-
TaTb C IPOTPAaMMHBIMHU
OPOAYKTaMU OOILIEro H
CHEIUATBHOTO  Ha3Ha4Ye-
HUS I MOJICTMPOBAHMS
MECTOPOKJICHUN TBEPJbIX
MOJIC3HBIX ~ HMCKOIIAeMBIX,
TEXHOJIOTUM  DKCIUTyara-
IUOHHOM pa3BEeIKH, J0-
ObluM U  TMepepadOTKH
TBEPJBIX IOJE3HBIX HCKO-
MaeMbIX, IPH CTPOUTEIb-
CTBE M DKCILTyaTaIllH I0/I-
3€MHBIX 00BEKTOB, OLIEHKE
SKOHOMHYECKON  dddek-
TUBHOCTH TOPHBIX U TOP-
HO-CTPOMUTENIbHBIX paloT,
MPOU3BOJICTBEHHBIX, TEX-
HOJIOTMYECKUX, OpTaHM3a-
IMOHHBIX W (HYMHAHCOBBIX
PUCKOB B PBIHOYHBIX
YCIIOBUSIX

3HATh: OCHOBHBIC (PU3MYECKHUE SIB-
JCHUST W 3aKOHBI, UX MaTeMaTHYECKOE
OIMCaHHe, CIOCOOBI HMCHOJB30BAHMSA
KOMITBIOTEPHBIX W WH()OPMAIIMOHHBIX
TEXHOJIOTUH; COBPEMEHHBIE IMPOTPAMM-
HBIC CPEICTBA U KOMIIBIOTEPHBIC TEXHO-
JIOTHH, UCTIOIB3YEeMbIC ISl PEIICHUsI 3a-
a4 MIAXTHOTO W TOA3EMHOTO CTPOH-
TEIIbCTBA;

yMeTb: BBIABIATh  (DU3NUYECKYIO
CYIIHOCTh SIBJICHUH M IPOIIECCOB B IIO-
POAHBIX MAaCCHBaX, BBITOJIHITH KOMITbIO-
TEpHbIE  pacueThl; OOOCHOBBIBATH U
dbopMyIUpoBaTh TPEOOBAHUS K TEXHOJIO-
TUSM CTPOMUTEIIBCTBA M YCTOMYMBOCTH
TOPHOTEXHUYECKHUX COOPYKCHHM

BJIAaACTh.. COBPCMCHHBIMHU  IIPO-

I'paMMHBIMHU CPpEACTBAMU WM KOMIIBIOTCP-
HBIMH TCXHOJIOTUSAMH, HCIIOJIb3yCMbIMHU
I pCIICHUA 3aJa4 MIaXTHOI'O M IIOA-

3CMHOT'O CTPOUTCIIBCTBA

4. CTpyKTypa coep:KaHusl TUCHUILINHBI

OO6m1ast TPyA0EMKOCTb AUCITUILIMHBI COCTaBIISIET 4 3a4eTHBIX eauHuIl, 144 qacoB(
u3 Hux 132 4 - .camocrositensHas paboTa CTyJIEHTOB).
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JlucuuminuHa u3yvaercsa Ha maToMm Kypee B 9 cemectpe. Jlekuuii-12 4, mpaktuye-

cKkue 3aHATHS 4 4. dDOpMa KOHTPOJIA — 3a4€T.

CtpykTypa U coJiep:kaHue TUCIUIUIMHBI «MoenupoBanue Gu3nuecKux nporec-
COB B TOPHOM JIejie» IO BUAaM paboThl oTpaxkeHbl B [Ipunoxxenun 1.

TpyaoeMKOCTh AMCHUILIMHBI B Yacax
S F la.® | = Jad |=d | 2N, Dop-
25 o8 [S25 ) |t biE8 |28 (EZE
®opma | Z| 2| 83 |ESES Z|ZEEi8& 88 | BB uTo-
o0y4eHust 89&%3’;{:‘%8 éuoggﬂaﬁsua = X~ roBoro
Ul RER S5IS 2RSSR SER KOH-
ZE3 Faq X |OE |X3
= = = S & Tpous
= ~ 4 = < o
q b= o —
1 1 1 3a-
444 6 8 28 | 4 et
Bupa yue0Hoi# padoTbl Bce Ce-
ro 4acosB MEC'l|‘pl>Ig
3aounas ¢opma
KonTakTHas padora (Bcero) 144 - 12
B Tom uncne: -
Jlexm 8 - 8
[IpakTueckue 3auarus (113) 8 - 8
Cemunapsi (C) - - -
JIabopaTopusbie padotsl (JIP) - - -
CamocTosiTenbHas padoTa (BCEro) 128 128
B Tom uucne:
KypcoBoi nipoekT (padora)
PacueTHo-rpaduyueckre padOThI -
Pedepar - 20
cce - -
KontposibHas paboTa (2 KOHTPOJIbHBIE PADOTHI) 16
Jlpyaue 6uovl camocmosmenvbHou pabomeol
M3yueHne JEeKIMOHHOTO MaTepHaja 20
IloaroroBka K NpakTUUYECKUM 3aHSATHUSIM 35
[ToaroToBka k MPOMEKyTOYHOMY/UTOTOBOMY TECTUPO- 39
BAHUIO
M3ydyeHne HOpMaTHBHO-TIPABOBOM JIOKYMEHTAIIUU 15
Bua npoMexxyTouHol arrectanuu (3a4eu) 14
OO01mast TpyJI0EMKOCTD yac./ 3a4. ef 144/4




Conepskanue pas3aejoB TUCHUILTHHBI.
JeBsATBIN ceMecTp

BBenenue

Pa3nenl 3uakomctBo ¢ cucremamu Mathcad, MATLAB, pacueTsl
HaIpPsHKEHHOTO COCTOSIHUSL MacCHBa MOPO]T BOKPYT BEIPAOOTOK MO aHATUTHYECKUM
BBIpAKEHUSM

O3HaKOMIIEHHE C CHCTEMOM MaTEMaTUYECKOTO KOMITBIOTEPHOI'O MOJEIIMPOBAHUS
Matcad: pacuer HanpspKeHUH 1 JeopManuii MaccuBa IOPO BOKPYT TOPU30HTATBHOM
BBIPAOOTKH 10 aHATUTUYECKUM BhIpaXe€HUsIM. PacueT HanpspkeHuit u qedopmanuit
MaccuBa MOPOJ BOKPYT BEPTUKAJIbHON BBIPAOOTKH 110 aHATTMTHUYECKUM BBIPAXKECHUSAM B
cpene Matlab.

Pasnen 2. Pacyersl HanpsbKeHHO-AE(OPMHPOBAHHOIO COCTOSIHUS —MacCHUBa
TOPHBIX TOPOJA BOKPYr BBIPAOOTOK METOJOM KOHEUYHBIX 3JIEMEHTOB B YIPYroil u
YIPYTO-IJIaCTUYECKON MOCTaHOBKE 3a7a4H

MojenupoBaHie METOJIOM KOHEYHBIX 3JieMeHTOB B cpene Comsol Multiphysics
MEXaHUYECKOTO Harpy»XeHHs 00pasiia FOPHOM MOPOJIbI MPH €ro UCHbITaHUUA. MoIeH-
pOBaHHE METOIOM KOHEUHBIX 3JieMeHTOB B cpege Comsol Multiphysics ynpyrux Bosx
IPU MCCJICTOBAHUN CTPOCHMSI MAcCHBa TOPHBIX MOPOJ M TPYHTOB METOAOM CEHCMO-
pa3BeKH

Pa3znen 3. MojenupoBaHue MpPOIECCOB TEILIONEPEayl B TOPHBIX MOPOJAX H
3aMOpakKMBaHUA TPYHTOB. MOEIMPOBAHUE T€OMEXAaHNYECKHX POIIECCOB MAXTHOTO U
HO[36MHOTO CTPOUTEIHCTBA

Pacuetsl HanpsikeHHO-AE(OPMUPOBAHHOIO COCTOSIHUSI MAacCHBa TOPHBIX IMOPOJI
BOKPYTI' BEpPTUKAJIbHON BBIPAOOTKM METOJOM KOHEUHBIX OJJIEMEHTOB B YIPYroiu
MOCTAHOBKE 3a/1auu. PacueTsl HanpsKeHHO-AePOPMUPOBAHHOTO COCTOSIHUSI MacCHBa
TOPHBIX MOPOJI BOKPYT TOPU30HTAIBHOM BHIPA0OOTKU METOJOM KOHEUHBIX 3JIEMEHTOB B
YIPYTOM OCTaHOBKE 3a1a4H.

Pazgen 4. MopenupoBaHue mnpolecca WHBEKIUOHHON ILIEMEHTAallUh TPYHTOB
Yyepe3 HarHEeTaTEeIbHbIE CKBAXKUHBI.

MonenvupoBaHue MPOIECCOB (GUIBTPAIIMH KUIKOCTH B CKBAXXUHBI B BOJOHOCHOM
miacTe Ha OCHOBE 3akoHa Jlapcu. MojenupoBaHue mpoieccoB PribTpaiuu KUIKOCTH
B CKBOKMHBI B BOJJOHOCHOM ILJIaCTE€ Ha OCHOBE 3akoHa J[apcu

5. O0pa3oBare/ibHbIE TEXHOJIOTHU

OpraHmzanusi 3aHATAH 10 AWCHUIUIMHE « MojenupoBaHue (QU3HUSCKHX
MIPOIIECCOB B TOPHOM JI€JI€» BO3MOKHA KaK 1O 0ObIYHOU MeXHOoA02uy TI0 BUIaM paboT
(JTeKIMu, MPaKTHYECKUE 3aHATHS, TEKYIIUH KOHTPOJIb) TIO0 PACIUCaHWIO0, TaK M II0
TEXHOJIOTUH TPYMIIOBOTO MOOYIbHO20 00)YeHUs TIPU TUTAHUPOBAHUN MPOBEJICHUS BCEX
BUJIOB padOT (ayJUTOPHBIX 3aHATUNA M CaMOCTOSITEIBHONW pabOTHI MO MUCIUIIINHE) B
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aBTOMATU3MPOBAaHHOW  ayJUTOPUU C  TPOEKUMOHHBIM  OOOpyJOBaHHUEM |
KOMIIBIOTEPAMH.

VY4eOHble MaTepUabl IPEABIBISIIOTCS 00yYaroIMMCs Uil O3HAKOMIICHUS U U3Y-
YEHUS, OCHOBHBIC MOMEHTBI JICKIIMOHHBIX 3aHATHA KOHCHEKTUPYIOTCS. OTAesbHbIE
TE€MBbI MPEIaratoTcs Il CAMOCTOSITEIBHOIO U3YUYEHUs C 00s3aTeIbHBIM COCTaBJICHU-
€M KOHCHEKTa (KOHTPOJIUPYETCS).

Jlekyuonnvie 3ansamusi TPOBOASTCS B MOTOYHOW ayJUTOPHUH C NPUMEHEHUEM
MYJIbTUMEIUMHOIO MPOEKTOpa B BHJIE y4E€OHOU Mpe3eHTaluu. Y4yeOHble MaTepuabl
IPEIBSABISAIOTCS 00YUYaIOUIUMCS JIJIsl O3HAKOMJICHUS! M U3Y4YE€HHsI, OCHOBHbIE MOMEHTHI
JICKIIMOHHBIX 3aHATUN KOHCHEKTUPYIOTCS. OTIAENbHBIE TEMBI MPEIIArat0TCs JUIsl CaMo-
CTOSATEIBHOIO M3YUYEHUS C 00SI3aTEIIbHBIM COCTABIEHUEM KOHCIEKTa (KOHTPOJIUPYET-
cs).

Ipaxmuueckue 3ansmus IPOBOASATCS B KoMiibloTepHoM Kitacce (ITK-4, T1IK-22).

Camocmoamenvras paboma 10 AUCHUIUIMHE BKIIOYAET:

® CaMOMNOJTOTOBKY K Y4€OHBIM 3aHATHUSIM 110 KOHCIIEKTaM, y4eOHOH TUuTepaType u
C IIOMOUIBIO IIEKTPOHHBIX PECYPCOB;

® BLINOJIHEHKE, O()OPMIICHUE U 3alUTa Pe3yIbTaTOB MPAKTUUECKUX paboT (C BbI-
MOJIHEHHEM HEOOXOJUMBIX PACUETOB U rPaPUUECKUX MOCTPOCHUI );

e pe3eHTanus, pedepaT Ui T0KIax 00ydaroIUXCs 110 IPEUI0KEHHBIM TEMaM.

Ha MMPAKTHYCCKUX 3aHATHUAX IMPUMCHATH CIICAYIOINNC MCTOJbl HHTCPAKTUB-

HOT'O O0yUYCHMUS:

No HaunmeHnoBanue npaktuye- Mertox uH- Komn-
CKOT'O 3aHSTHS TEPaKTUBHOTO YECTBO Ya-
oOy4eHus COB
1 Onpenenenue pa3MepoB AHanuz 2
MOTIEPEYHOTO CEUYCHUSI TOPU30H- | KOHKPETHBIX CH-
TaJdbHON BBIPAOOTKH. tyauui  (Case-
stude)
2 Onpenenenue napameTpoB AHanuz 2
nacrnoprta OypOB3pBIBHBIX PaOOT | KOHKPETHBIX CH-
tyauud  (Case-
stude)
3 Pacuer mapametrpoB BOAO- AHanu3 2
OTJIMBA MPHU TIPOXOJIKE CTBOJIOB KOHKPETHBIX CH-
tyarui ~ (Case-
stude)
4 Metoauka ONPEAECTICHUS Anannz 2
mapamMeTpoB M YCWIMH Tepe- | KOHKPETHBIX CH-
JNBIDKKKM IUTa 0Opu muToBoM | Tyanuin  (Case-
TEXHOJIOTHH stude)




5 .Opranmzanust pabotr npu AKTHBHBIN 2
IIMUTOBOW TEXHOJIOTMH U METOAM- | AUATOT (IUCKYC-
Ka TIOCTpOeHUsI Tpaduka IUK- | CH)

JIMYHOCTH
6 Pacuer mnpousBoauTeNBHO- Ananus 2
CTH TIPOXOTYECKOT0 KoMOaliHa KOHKPETHBIX CH-
tyarmuii  (Case-
stude

6. OueHovHbIe cpeCcTBA /51 TEKYIIEro KOHTPOJIA YCIIeBAeMOCTH, TPOMEXKY-
TOYHOI aTTECTAIUN 10 UTOTAaM OCBOEHMS IUCIHUIIMHBI U YUeOHO-MeTOAn4ecKoe

o0ecmeveHne CaMOCTOSATEIbLHO padOThI CTYICHTOB.

6.1. @oHABI OLICHOYHBIX CPEACTB IS MPOBEACHUS TeKyLIeH U IPOMEKYTOY-
HOM aTTecTaluu 00y4YalIMUXCH 0 AucuuIInHe «MozenupoBanue GU3NYECKUX
IIPOLIECCOB B TOPHOM JIEIIE»

@DOH/IbI OLIECHOYHBIX CPEICTB ISl IPOBEACHUS TEKYIEH U MPOMEXYTOUHON aTTe-
CTalMu O0y4YaroluXxcs Mo AucuuIuimHe «MojenupoBanrue (U3HUYECKUX MPOLIECCOB B
TOPHOM Jiefiey npuBeieHbl B [Ipunoxkenun 2 k paboueit mporpamme.

6.2. YueOHO-MeTOAMUYECKOE O0ecredyeHue CaMOCTOSATeIbHO padoThl 00Yy-

YAKIMUXCH M0 JUCHHUILUIMHE (MOYJII0)

No Meroanueckue ykazaHus
n/m | paszaena 10 BBITTOJTHEHUIO CAMOCTOSTEIbHON paOOThI
JTUCITUTIITH-
HBI
Pazmen 1 UreHune JIEKIIMOHHOTO MaTepurala

M3yueHne OCHOBHOM U JIOTIOJTHUTEIILHOM JUTEpaTypsi [ 1-3]
CamMOCTOSITENBHOE BBINOJIHEHUE TPAKTUYECKUX 33 TaHUI

Paznen 2 UreHne JIEKIIMOHHOIO MaTepralia
W3ydeHne OCHOBHOMW U TOTIOIHUTEIIbHOM JIUTEpaTypsl [1-3]
N3yuenune yueOHO-METOIUIECKUX MAaTEPUATIOB

Paznen 3 UYUreHne JIEKIIMOHHOTO MaTepurala
V3y4yeHre OCHOBHOM M JOTOJHUTEILHOU uTepatypsl [1-3]
[ToaroroBka pedepartos.

Paznen 4 UreHne JIEKIMOHHOIO MaTepralia




CaMoCTOsITENIbHOE BHITIOJIHEHUE MPAKTUYECKHUX 3a/laHUi U
MOJITOTOBKA pedepaTon

Paznen 5 UreHne JIEKIIMOHHOTO MaTepurala
CamocTOsSITENNIbHOE BBIMIOJIHEHUE TPAKTUUECKUX 3a/IaHUH
perieHue 3aa4, BRITTOJIHEHHE KOHTPOJIBHON PabOTHI

Paznen 6 UreHue JICKIIMOHHOTO MaTepuaia
CamocTOSITENNbHOE BBINIOJIHEHUE TPAKTUUECKUX 3a/IaHUH
pelieHue 3ajad, moJIroTopka pedepara

Paznen 7 YreHue JIEKIIMOHHOTO MaTepuaia
CaMOCTOATENBHOE BBIMOJHEHUE MPAKTUYECKUX 3aITaHUH
peleHne 3a7a4, BBINOJIHEHUE KOHTPOJIHHOM paboThl No2

Paznen 8 UYUreHne JIEKIIMOHHOTIO MaTepralia
CamocTOsSITENIbHOE BBINIOJIHEHUE TPAKTUUECKUX 3aJIaHUH
pelieHue 3a1a4, MOAroTOBKa K 9K3aMEHY

7. YueOHO-MeTOoaNM4Yeckoe M HMHGOPMALMOHHOE oOOecreyeHue AUCHUIIIMHBI
(MoayJin)

a) OCHOBHA JIMTepaTypa:

Kapkamanze I'. I'. MoaenupoBanue GpuU3M4eCKuX MPOIECCOB TOPHOTO MPOU3BO/I-
ctBa. Yacte 1: Yueb. mocodue. - M.: MITYVY, 2013. - 98 c.

2. Kapkamamze I'.I'. MogenupoBanue (HpU3NYECKUX MPOIECCOB TOPHOTO MPOM3-
BojacTBa — M.: HUTY « MUCuCy», 2014.-84 c.

3. Bo3uecencknii A. C. KomnproTepHBIE METOIBI B HAYYHBIX UCCIEA0OBAHUIX. - Y.
1.,4.2.:VYueb. qisg By3oB.- M.: MITYV.- 2011.- 214 c.

4. Bosnecencknii A. C. KoMIbOTEpHBIE METOIBI B HAYYHBIX HCCICIOBAHUSIX:
PykoBoJIcTBO 1O J1a00paTOPHO-TIPAKTUUYECKUM M CAMOCTOSITENIbHBIM 3aHATUAM JJIs
ygqammxcs By3oB.- M.: Mszn. MITVY.- 2009.- 118 c¢. Pexum nocryna
http://www.knigafund.ru/books/183131

e VYrmpaBieHue NpoeKTamMu: GyHIaMEHTAIBHBIN Kypce [ DIEeKTpOHHBINA pecypc]:
yueOHuk, AapimH B. M., Anemmn A. B., barpatnonu K. A., M3natensckuit
oM Beicieit mkosibl 3koHOMUKH 2013 1. 624 crpanunbl - Pexxum nocryna:
http://www.knigafund.ru/books/178636

0) TOTMOTHUTENbHAS IUTEpaTypa


http://www.knigafund.ru/books/183131
http://www.knigafund.ru/books/178636
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1. bupronun I'.B. Temnodusndyeckue pacueTsl B KOHEYHO-IJIEMEHTHOM IaKeTe
COMSOL/FEMLAB. C-I16.: C-II6oI'YUTMO.- 2006. — 89 c.
2. Pryor, R. W. Multiphysics Modeling Using COMSOL.: A First Principles Ap-
proach. Sudbury, Massachusets: Jones and Bartlett Publishers, Inc. —2009. — 872 pp.

e 3. CucreMHas unxkenepus - Kuura “CucTeMHOMHKEHEPHOE MbIIILIEHUE -
http://techinvestlab.ru/files/systems engineering thinking/systems engineering
thinking 2015.pdf

3. Kypnan «Mup uzMepeHuii».
4. Kypnan «M3meputenbHasi TEXHUKA.

0) 2JIEKTPOHHBbIE IOCOOHS U YUCOHUKH
1 3akon [Hapcu

http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%DO0
%94%D0%B0%D1%80%D1%81%D0%B8

2. YpaBuenue ¢punprpanuu http://www.science-education.ru/22-767

3. Hampsixenno-neopmMupoBaHHbIE COCTOSIHHUE

http://distance.net.ua/Russia/ Teoruprug/lekciya/teorupr/Urok1.htm

4. Ypauenus HaBbe-CTokca

http://ru.wikipedia.org/wiki/%D3%FO0%EO0%E2%EDYESYHED%ES%FF_%CD%
EO%E2%FC%ES %97 %D1%F2%EEYEAY%F1%EQ

http://matlab.exponenta.ru/femlab/default.php

5) DnektpoHHas OuOnuoreunas cucrema «Kuura®onm» [Odwuu. caiit] URL:

http://www.knigafund.ru (mocnenuee oopamenue 27.11.2012).

8). bubmmorexka rymaHuTapHOi U ecrecTBeHHOHay4YHOU uTepaTrypsl CADY um.
JlomonocoBa [Odumm. caiit] URL: http://catalog.narfu.ru (mocnemnee oOparieHue
27.11.2012).

9/ KoMmnproTepHOE MOACITUPOBAHHE XaPAKTEPUCTUK OYCTPOJCHCTBYIOIIMX KJlac-
CUYECKUX MOAYJSATOPOBHA OCHOBE KUJKUX KpuctaiuioB. M3narenscTBo CapaTOBCKOro

yauBepcureta. Cumonenko I'.B. 2018  http://www.iprbookshop.ru/83562.html

r) MporpaMMHOe o0ecriedyeHHe M MATEPHAJbI IS MHTEPAKTHBHBLIX ¢opMm

o0yueHust


http://techinvestlab.ru/files/systems_engineering_thinking/systems_engineering_thinking_2015.pdf
http://techinvestlab.ru/files/systems_engineering_thinking/systems_engineering_thinking_2015.pdf
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%94%D0%B0%D1%80%D1%81%D0%B8
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%94%D0%B0%D1%80%D1%81%D0%B8
http://www.science-education.ru/22-767
http://distance.net.ua/Russia/Teoruprug/lekciya/teorupr/Urok1.htm
http://ru.wikipedia.org/wiki/%D3%F0%E0%E2%ED%E5%ED%E8%FF_%CD%E0%E2%FC%E5_%97_%D1%F2%EE%EA%F1%E0
http://ru.wikipedia.org/wiki/%D3%F0%E0%E2%ED%E5%ED%E8%FF_%CD%E0%E2%FC%E5_%97_%D1%F2%EE%EA%F1%E0
http://matlab.exponenta.ru/femlab/default.php
http://www.knigafund.ru/
http://catalog.narfu.ru/
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1) Maker oducHbix nmporpamm Office 2007 Russian OpenLicense Pack NoLevel
Academic Edition
2) IMaket nporpamm Mathcad University Classroom Perpetual.
3) ITaket Matlab.
4) ITaker Comcol Multyphisics 3.5a

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHne U CIUITHHbI

1. JlekimoHHass ayaWTOpHUs, OCHAIIEHHAs MPOEKTOPOM ISl IEMOHCTpPALIMU
CJIAiJIOB, 9KPAHOM U 3BYKOBBIM KOMILIEKCOM (YUEOHBIN KOPIYC, pACIIOI0KEHHBIN 110

anpecy: . MockBa, yi. ABTo3aBojickast, 1.16; ayn. AB 4212A, aB 1310);

2. IlepeHOCHOM IIPOEKTOP I AEMOHCTPALMU CJIAWI0B IIPYU YTECHUU JIEKIUN
(BENQ);
3. HoyTOyxk ajig JeMOHCTpaluy ClaiioB MPU YTEHUU JIEKIUH (CYIIECTBYIO-

mme anprepHaTuBbl: ASUS, ACER, HP)

9. MeToau4uecKue peKOMEHIAMHU MPeno1aBaTe o

JlauHbIi pazgen HacTosmiel padodeil mporpaMMbl TIpeIHAa3HAYCH /U HAYWHATO-
IIMX NPEno1aBaTeen.

Huctunmaa «MojenupoBanre PU3NYECKUX MPOILIECCOB B TOPHOM JIETIE» SIBIISIET-
csl 00sI3aTeNIbHON AUCITUILIMHON 0a30BOM YacTH y4eOHOro IJiaH u od0ecrneunBaeT Gop-
MUPOBaHUS TPOPECCUOHATILHBIX KOMIIETCHIIUH.

CrtpykTypa U OCJIEe10BaTENbHOCTh MPOBEICHHS JIEKIIMOHHBIX 3aHIATUI U NPAKTH-
YECKHUX 3aHATUN 0 NUCIUIUIMHE TPeACTaBlIeHa B MPUIOKEHUH 1 K HacTosie pado-
Yel nporpaMmme.

[TonpobHOE comeprkaHue OTAENBHBIX Pa3/eloB AUCIHUILUIMHBI «MoaenupoBaHue
(bu3MUecKuX MPOLECCOB B FTOPHOM JI€Je» paccMarpuBaercs B m.4 pabouell mporpam-

MBI.
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bazoBast Tematuka pedeparoB no muctuminHe «MoaenupoBaHue (HU3MUECKUX

IIPOLIECCOB B TOPHOM Jelie» npezactaieHa B cocrae @OC no nucuurmuue B [Ipuio-
KEHUU 2 K paboueil mporpamme.

YTBepKIaeHHEe TeMbl pedepara MPOU3BOIUTCS MpEnojaBaTesieM, MPOBOASIIUM
MPaKTUYECKUE 3aHATUS MO AUCHMIUIMHE. JIOMyCTUMO yTBEpKIeHUE TeM pedepaTos,
MPEIIOKEHHBIX 00YJaIOUUMUCS CaMOCTOSTEIbHO, IPU YCIOBUU UX COOTBETCTBUS 11€-
JSIM ¥ 33Jla4aM TUCHUIUIHHBI «MojenupoBanue GU3NYeCKUX MpPOoIecCOB B TOPHOM Jie-
JIe», AKTyaJlbHOCTH U BO3MOXXHOCTH aIEKBATHOTO PACKPBITUS C YYETOM YPOBHS TEKY-
el KOMIETEHTHOCTH cTyAeHTa B pamkax OIl.

MeTonuka onpeaeneHus UTOrOBOIO CEMECTPOBOTO PEUTUHra 00y4aromerocs mo
muciuminHe «MojaenupoBanue GU3NYECKUX IMPOLECCOB B TOPHOM JeJie» MpeicTaBe-
Ha B coctaBe POC no nucuuruinHe B [Ipunoskenun 2 xk padoueii nporpamme.

[IpumepHBbIe BapuaHThl 3aJaHUil I BBIIOJHEHUs KypCOBOIO NMPOEKTa U Iepe-
4eHb BOIIPOCOB K 3K3aMEHY 0 JUCLUIUIMHE IpenacrasiieHbl B coctae POC no nuc-
uurinHe B [Ipuoxkenun 2 k paboueil mporpamme.

[lepeueHb OCHOBHOW M JONOJHUTEIBHON JINTEPATYpPbl U HOPMATUBHBIX JOKYMEH-
TOB, HEOOXOJUMBIX B XOJI€ MPENoJaBaHusl AUCUMIUIMHBI «MoaenupoBanue Quanye-

CKUX TIPOIIECCOB B TOPHOM JIEJie», MPUBEJICH B I1.7 HacToAIIEH pabodeil mporpaMMmal.

10. Meroauyeckue ykasanus 00y4a0uiumMcs

[Ipu opranuzanuu camoCTOSTEILHOM PabOThl B paMKaxX OCBOCHHUS JUCHUIUIMHBI «Mo-
JeIUPOBaHuEe (PU3NUECKU3 MTPOLIECCOB B TOPHOM JIETIE» CTYIEHTAaM PEKOMEH]IyeTCs HC-
M0JIb30BaTh MH(OPMAIMIO O CIUCKE MPOEKTOB, AaTaX MEPONPUATHIA, crioco0ax peru-

CTpalLuy, KOTOpas PeryJIipHO OOHOBIISETCS Ha CAaliTeE YHUBEPCUTETA B pas3zeiie.

CamocrosiTenbHas paboTa BKIFOYACT:

® CaMOCTOSITEIBHOE BBIIIOJIHEHUE CAMOCTOSTEBHBIX 3a1aHUN;

® CaMOCTOSITEIBLHBIN MOUCK U aHau3 WH(POpMAIMU, HEOOXOIUMON MJI PEIICHUS
3a1ad4;

® CaMOCTOSITEILHOE U3YyUCHHE MAaTepPHaIOB, HEOOXOIUMBIX JIJIsl BBITTOJTHEHUSI KOH-
TPOJIBHBIX 3aJaHUM;

® [IOCCIICHUE TEMAaTUUYECKUX BBICTABOK U KOH(EpEeHIUH 1Mo 00I1ei TeMaTHuKe Mo-
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36MHOI'0 CTPOUTEIIbCTBA;
® [I0ATOTOBKY MPE3EHTAIMI U COMPOBOXKAAIOIINX MAaTEPHANIOB 10 pedeparam.

CaMOCTOSTENBHOE MOTYYEHUE HEAOCTAIOIMINX 3HAHUM 110 OTAEIbHBIM 3aadaM U JIMC-
[UIUIMHAM BO3MOYKHO KaK C MOMOIIBbIO COOTBETCTBYIONIEH NpodeccHoHaIbHOM HTe-
paTypbl, TAK U MOCPEACTBOM OCBOCHHSI COBPEMEHHBIX OHJIAWH KYpPCOB OT BEAYILIUX
YHUBEPCUTETOB W KommaHwil. PexomeHpoBaHHBIC MIaTGOPMBI OHJIAWH KypCOB -

https://ru.coursera.org, https://openedu.ru .

CryneHTy peKOMEHIYeTCsl MOCeIaTh U y4acTBOBAaTh B BHICTaBKAaX M KOH(EpeHUHsIX,
KOTOPbIE CIOCOOCTBYIOT PACIIMPEHUIO KPYT030pa, 03HAKOMIICHHUIO C CYIIECTBYIOIUMU
TPEHJaMU TIOJI3EMHOT'0 CTPOUTENIHCTBA, TOUCKOM BO3MOXHBIX aJIbTEPHATUBHBIX peIle-
Hui. Harpumep, 3TO perynsipHbiil TOpOCKON (ecTUBaIb HAYYHO-TEXHUYECKOTO TBOP-

gyectBa MonoA&ku «O0pa3oBanue. Hayka. [IpousBoactBo» - http://nttm.mosmetod.ru,

PGKOMCHI[yeTCH Y4aCTBOBATL B PETYJIAPHO IMPOBOAMMBIX JICKOUAX M CECCCHUAX, IMOCBI-
IMMCHHBIX COBPCMCHHBIM TCXHOJIOTHMYCCKHM BBI3OBAM WM HWHHOBALIMAM, HAIIPUMCP, B

ATEHTCTBE CTpaTerMYCCKMX MHUIIMATHB - Nttps://asi.ru .

JI1s1 IorcKa TOMOTHUTEIBPHOTO (PMHAHCUPOBAHMS U Pa3BUTHS MPOCKTa B OyAyIIEeM pe-
KOMEH/IYETCSI 03HAKOMJIEHHUE C PETJIaMEHTAMM PA3IMYHBIX KOHKYPCOB MOAIAEPKKU MO-
JIOJICKHBIX ITPOCKTOB U CAMOCTOSITEIIBHOE YYAaCTHE B 3TUX KOHKYpCaX:

® KOHKYPC «YMHHUK» BbIJIA€T IPaHThI JJIsI OJIEP’KKH MHHOBALIMOHHBIX MPOEKTOB
- http://lumnik.fasie.ru

e [IpeakTyM — mporpaMmma o pa3BUTHIO POECKTHOU, PAKTUKO-OPUEHTUPOBAHHOU
U TIpeaINPUHUMATEIBLCKOM ACITCIBHOCTH CPear MojIoaexku hitp://preactum.ru

[ToaroroBka K 3K3aMEHy IpEANoJiaraeT U3y4eHue PeKOMEH1yeEMOW TUTEPATyPhl U
JPYTUX HCTOYHUKOB, KOHCIEKTOB JIEKI[UH, TMOBTOPEHUE MaTEPHUATIOB MPAKTHYECKUX

3aHATHUUN.


https://ru.coursera.org/
https://openedu.ru/
http://nttm.mosmetod.ru/
https://asi.ru/
http://umnik.fasie.ru/
http://preactum.ru/
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[Iporpamma cocraBiieHa B COOTBETCTBUU ¢ DeepaibHBIM rOCYJapCTBEHHBIM 00-
pa30BaTENBHBIM CTAaHIAAPTOM BBICIIETO0 OOpa30BaHMs IO HAIPABJICHUIO MOATOTOBKH
6akanaBpoB 21.05.04 «I"'opHoe 1es10».

IIporpammy cocraBuJia:

Cr. pEno.

/Ky3una A.B./

HporpaMMa YTIBEpPKACHA HA 3aCClaHUN Ka(l)ellpbl

«TexHUKH ¥ TEXHOJOTuH TOPHOTIO U He(l)TeI‘a3OBOI‘O MMpou3BOACTBA»

«__» 2020 r., mpoToxoi Ne

3aBeayromuiis kadeapoit
JIOLIEeHT, K.T.H..

B.H.Kpbiakuna

IIporpamma coryiacopaHa:

PykoBonurens OII nanpaBnenus 21.05.04

JexaH (axynbrera

YpOaHUCTUKY U TOPOJCKOTO XO35HCTBA / JI.LA. Mapromiux



Hpunoxenne 1
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CTpykTypa U colep:kaHue TUCHUILINHBI «MojenipoBanne GU3NUECKUX MPOIIECCOB B TOPHOM JI€Jie)» MO HANPABJIEHHUIO

3aounas ¢gopma o0OyueHus:

noaroroBku 21.05.04 T'opHoe 1eJ10

[Tpoduns «lllaxTHOE U MO3eMHOE CTPOUTEILCTBOY

(cmenuaJInCT)

Buab! yueoHoii pado-

Thl,
E‘ = g BKJIIOYasi CAaMOCTOSI- Buabl camocrosiTe IbHOM Dop-
S| s 5 TEJIbHYI0 padoThI MBI aTTe-
Paznen é E % padoTy CTYJIeHTOB, CTY/JICHTOB CTalul
&
1 TPYAOEMKOCThH B
/ yacax
! | d ¥ | § 1 pe ]
/IC | a6 | PC | CP | .P. | IL. | TP | depar | /p ) 3
8 cemectp
3HAKOMCTBO C CH-
cremamu Mathcad,
MATLAB, pacuetsl 3 ]
HAIPSHKCHHOTO COCTOS- 1 0 0 14 5
HUS MacCHBa IOPOJI BO-
KpYT BBIPaOOTOK 1O aHa-
JUTUYCCKUM BBIPAKCHH-
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M

PacyeTsl HampshKeH-
HO-/1e()OPMUPOBAHHOTO
COCTOSIHUSI MacCHhBa ToOp-
HBIX TOPOJ BOKPYT BbIpa-
OOTOK METOAOM KOHEY-
HBIX AJIEMEHTOB B YIIPY-
rou u yIpyro-
IUIAaCTUYECKON ITOCTAHOB-
Ke 3aJa49u

14

MonenupoBanue
MPOLIECCOB TEIIonepeia-
Yyl B TOPHBIX TMOpoOAax U
3aMOpa)KMBaHUS TPYHTOB.
MopenupoBanue reome-
XaHUYECKUX  IPOIECCOB
IIAXTHOTO M MOA3E€MHOI0
CTPOUTEIHCTBA

MoaenupoBanue
MpoIecca MHBEKIIMOHHOU
LEMEHTallui TPYHTOB 4Ye-
pe3 HarHeTaTeJIbHbIC
CKBa)KHHBI.

MonenupoBanue
IIPOIIECCOB  (DHIIbTPAIIUH

14
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JKHIKOCTH B CKBa)XKUHBI B
BOJIOHOCHOM IIJJacTE Ha
OCHOBe 3akoHa Jlapcu.

d)opMa arrecranmmmu

avder

Bcero 4yacoB 1o

AUCIHUILINHE

88

28

36

42
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[Ipunoxenue 2

MUHUCTEPCTBO OBPA30BAHMS U HAVKH POCCUIICKOM ®E/IE-
PALIUU
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJIKETHOE OBPA30BA-
TEJIbHOE YUPEXX/IEHVE BBICILIETO OBPA3OBAHUS

«MOCKOBCKUH NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

Hamnpasnenue noaroToBKU: 21.05.04. «I'opHOE nemo»
[Tpodunu: «lllaxTHOE U MOJ3EMHOE CTPOUTEIIHCTBOY
®opMbI 00yUeHHUS: 3a0UHAS
Buasl npodeccoHaIbHOM 1€SITENHLHOCTH .

-IIPOU3BOJACTBEHHO-TEXHOJIOTUYECKAs;
-OpraHU3alMOHHO-YIIPaBICHYECKAs
--Hay4HO-HCCIIEA0BATEIbCKAs

- IPOEKTHAas

Kageopa:  Texnuxu u mexnonocuu 20pHo2o u negpmezazo6020

npou3800Ccmea

®OH/]I OLIEHOYHBIX CPEJICTB
MO JUCLUIIJIMHE

«MonenupoBanne PU3NIECKUX TIPOIIECCOB B TOPHOM JICITIE»

CocraBureib: cr.npenoa. Kysuna A.B.

Mockaa, 2020 rox
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1. Ilepeyenb KOMIETeHLUI € YKa3aHUEM 3TanoB MX (GopMUpOBaHMA B

npouecce OCBOEHHS [TUCHUILUIMHBI. DopMbl KOHTpOJs GopMUpPOBaAHMS
KOMIIeTEeH NI
B pe3yabrare
Jdranbl
0CBOEHHUSA 00pa3oBa-
Komme- ®opma KOH- | popmMupoOBaHUS
TeJbLHOI MPOrpaMMbl
TeHIUA TPOJIs (pa3meJbl quc-
00y4aKIIMICS T0/KEH
HUTTMHBI)
00J1a1aTh
IIpomexy-
TOYHBIA KOH-
['0OTOBHOCTBIO HC- | TPOJIb: DK3aMCH
MOJIb30BATh TEXHUYE- Texymuuii
CKHE CPEJICTBA OMBITHO- _
IIPOMBIIICHHBIX UCTIbI- | KOHTPOJIb.
TaHUI 000PYNOBaHUS U oTpoc Ha
TE€XHOJIOTUH TPHU IKC-
o NpPaKTUYECKUX  3a-
[IK-4 | muyaTtaiimoHHOM pa3- p . 1,2
BeJIKe, 100b14e, nepepa- | HATHAX,
00TKe TBEPJIBIX MOJIE3- KOHTPOJIbHAs
HBIX HCKONAEMBbIX, paboTa;
CTPOUTENBCTBE U KC-
IUTyaTaluy IOA3EMHBIX TECTUPOBAHUE,
00BEKTOB pacuéTHo-
rpadguueckas pado-
Ta
FOTOBHOCTBIO  pa- IIpomexy-
00TaTh C MPOTPAMMHBI- | TOUHBIH KOH-
MU MPOAYKTaMU OOIIETO | TPOJIb: DK3aMEH,
U CIICMAJILHOTO Ha3Ha- Texkymuu
YEHUs I MOJEIIHUPO- | KOHTPOJIb!
BaHUS MECTOPOKICHUI ompoc Ha
TBEPJIbIX TOJIE3HBIX MC- | IPAKTUYECKUX 3a-
KOIMAEMbIX, TEXHOJOTHUM | HATHUSAX;
IIK-22 | skcruryaranmoHHOM pas- KOHTPOJIbHAS 345
BEJIKH, JOOBIYM U mepe- | paboTa;
pabOTKU TBEPJBIX IO- TECTUPOBAHUE

JIE3HBIX  HMCKOIAEMBIX,
IIPH  CTPOUTEILCTBE M
AKCIUTyaTalli  0/I3¢M-
HBIX OOBEKTOB, OIIEHKE
AKOHOMHUYECKON 3 Dek-
THUBHOCTH TOPHBIX H
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TOPHO-CTPOUTENBHBIX
paboT, MPOU3BOJCTBEH-
HBIX, TEXHOJIOTHYECKUX,
OpraHU3aIMOHHBIX u
(MHAHCOBBIX PUCKOB B
PBIHOYHBIX YCIOBUAX

2. Iloka3areju M KpPUTepHUN OLEHUBAHUS KOMIETEHIUH NPU U3YyYeHUH

ANCIHUIIJINHBI, OIINCAHHE IIIKAJI OIICHUBAHUA

2.1 Kpurepuu olleHKHM OTBETa HA IK3aMeHe

(bopmupoBanne komnerenuuitlIK-4,ITK-22)

«5» (OTIAMYHO): 00yUaroUIUica JEMOHCTPUPYET CUCTEMHBIE TEOPETUUYECKUE
3HAHMS, BJIQJIEET TEPMUHAMH, JIeJIaeT apryMEHTHUPOBAHHbIE BHIBOABI U 0000IIICHUS,
MPUBOUT MPUMEPHI, TOKA3bIBAET CBOOOAHOE BJIaJIECHHE MOHOJIOTHYECKON Peublo U
CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIIUE BOTIPOCHI.

OOyyaroiuiics Ha BBICOKOM YPOBHE BJIaJIe€T TEPMUHOJIOTHYECKUMU MOHSATU-
SMU; HaBbIKaMH paboThl HAa DBM; ocHOBaMU METOJIOB NMPOCKTUPOBAHUS MOA3EM-
HBIX M Ha3€MHBIX COOPYKEHUW, OCHOBHBIMU MPABOBBIMU U HOPMATUBHBIMU JTOKY-
MEHTaMU; METPOJOTUUECKUMH MPABUIIAMH, HOPMAMH, HOPMAaTUBHO-TEXHUYECKUMU
JIOKYMEHTaMU 110 CTaHJAapTU3AIMKU U YIIPABJICHUIO KauyecTBOM cTpouTenbeTna (ITK-
17, TIK-22));

«4» (xopomo): oOydJarolmuicss AEMOHCTPUPYET MPOYHBIE TEOPETUUECKHUE
3HAHUS, BJIAJICET TEPMUHAMH, JIeJIa€T ApTyMEHTUPOBAHHbBIC BBIBOJIBI U 0000IIIECHMS,
MPUBOJUT MPUMEPHI, TTOKA3bIBAET CBOOOIHOE BJIaJICHHE MOHOJOTUYECKON PEYbIo,
HO MPU ITOM JIeJIaeT HECYIIECTBEHHbIE OIIMOKHU, KOTOPBIE OBICTPO UCIIPABIISAET Ca-
MOCTOSITEIBHO WX MPU HE3HAYUTEIIBHON KOPPEKIMHU IPETIOAABATEIIEM.

OOyyaromuics: XOpoIIo BIIAJEET TEPMUHOJIOTHICCKUMHU TTOHATUSIMH; HaBBI-
KamMu paboTel Ha OBM; ocHOBaMH METOJOB MPOEKTUPOBAHUS TMOJ3EMHBIX U
Ha3€MHBIX COOPYKE€HHI, OCHOBHBIMHU MPABOBBIMU M HOPMATHBHBIMU JOKYMEHTa-
MH; METPOJIOTUYECKMMHU TpPaBUIAMH, HOPMAMH, HOPMATUBHO-TEXHUUYECKUMH J0-

KyYMEHTaMHU MO0 CTaHJapTU3ALMK U YIPABJICHHUIO KauecTBOM cTpouTenbcTBa (11K-4,
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[1K-22);

«3» (YI10BJIETBOPUTEJIBHO): OO0YYaIOIUNICS JEMOHCTPUPYET HETITyOOKHe
TEOPETUUYECKHE 3HAHUS, MPOSBIAET c1ab0 cHOPMHUPOBAHHBIE HABBIKM aHAIM3a SB-
JIEHUH ¥ MPOLIECCOB, HEJIOCTATOYHOE YMEHHUE JIENIaTh apryMEHTUPOBAHHBIE BBIBOJIbI
U MIPUBOAMUTH MPUMEPHI, TTOKA3bIBAET HE JIOCTATOYHO CBOOOJHOE BIIAJIEHUE MOHO-
JIOTUYECKOMN peUYbl0, TEPMUHAMU, JIOTUYHOCTBIO U MOCIEA0BATEIBHOCTHIO H3JI0XKE-
HUS, IeJIaeT OMTUOKH, KOTOPhIE MOKET UCIPABUTH TOJIBKO TIPH KOPPEKIIUU TIPETIO-
JaBaTEJIEM.

OOyyaromuiics Ha yJOBJIETBOPUTEIILHOM YPOBHE BIAJEET TEPMHUHOJIOIHYE-
CKHMU TOHATUSIMU; HaBbIKaMHu paboThl HAa DBM; ocCHOBaMU METOJIOB MPOEKTUPO-
BAaHUs ITOJA3EMHBIX U HA3€MHBIX COOPYKEHUN, OCHOBHBIMHU IPABOBBIMU U HOpMa-
THUBHBIMHU JOKYMEHTaMH; METPOJIOTUYECKUMHU TTPABUIAMH, HOpPMaMH, HOPMATUBHO-
TEXHUYECKUMH JOKYMEHTaMH I10 CTaHAAPTU3ALMUA W YIPABICHUK KadueCTBOM
crpoutenbcera ([1K-4, [TK-22)

«2» (HeyIOBJIETBOPUTEJIbHO): OOYYAIOUIUNUCSI JEMOHCTPUPYET HE3HAHUE
TEOPETUUYECKUX OCHOB MPEAMETA, HE YMEET JeJaTh apryMEHTUPOBAHHBIE BBIBOJIbI
U TIPUBOAUTH MPUMEPHI, MOKA3bIBACT CIa00€ BJIAJICHUE MOHOJOTHYECKON pPEUblo,
HE BJIQJICET TEPMHUHAMH, NPOSBIISAET OTCYTCTBUE JIOTUYHOCTH U MOCJIEA0BATEIIBHO-
CTH W3JIOKECHHS, JeJIaeT OIIMOKH, KOTOPhIE HE MOXET HCIPABUThH JIaXKe MPHU KOP-
PEKIUH NPENOAABATENEM, OTKA3bIBAETCSI OTBEYATh HA JOTIOJTHUTEIIbHBIE BOIPOCHI.

OOyyaromuiics HE BIAJEET TEPMHUHOJOTUYECKUMH TOHATUSIMHU; METPOJIOTHU-
YECKMMU MpaBWIAMH, HOPMaMH, HOPMATHUBHO-TEXHUYECKUMH JOKYMEHTAMHU IIO

CTaHJIApPTH3AIMK U yIpaBICHUIO KauecTBoM cTpouTenberBa (ITK-4, [TK-22).

2.2 Kpurepuu ouneHku padoThbl 00y4alIIerocsi Ha NMPaAaKTHYEeCKUX 3aHS-
Tusax (popmupoBanue komnerenuuii (I1K-4, TTK-22)

«5» (OTJIMYHO): BBIIIOJIHEHBI BCE MPAKTUYECKUE 3aaHUs, IPETIYCMOTPEHHBIE
porpaMMoi, 00yJaroluiicst 4eTKO U 0e3 OMMOOK OTBETUJI HAa BCE KOHTPOJIbHBIC
BOIPOCHI, aKTUBHO pabOTaT Ha MPAKTUUECKUX 3aHATHSX.

OOyyaroiuiics Ha BBICOKOM YPOBHE BIIaJIC€T TOPHOM M CTPOUTENILHOM Tep-
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MUHOJIOTHEHN; METO/IaMH, CITOCOOAMU W TEXHOJOTHUSMH TOPHO-TIPOXOIYECKHUX pa-
00T ¥ paboT MO PEKOHCTPYKIIMH U BOCCTAHOBJICHUIO MO013¢MHBIX 00beKTOB (I1K-4,
[1K-22).

«4» (Xopo110): BHITIOJHEHBI BCE MPAKTUYCCKUE 3aJIaHUs, TIPETyCMOTPECHHEIC

IPOrpaMMoOil, 00yJarOIUiCA ¢ KOPPEKTUPYIOUTUMH 3aMEYaHUSIMHU MIPerojaBaTelis
OTBETUJI Ha BCE KOHTPOJIBHBIE BOMPOCHI, JOCTATOYHO aKTUBHO pabOTasl Ha MPaKTH-
YECKUX 3aHATHUSAX.

OOyyaromuiics XOpoIIO BIAJEET BIaJEET TOPHOU U CTPOUTENBHON TEPMHHO-
JOTHEH; MEeToAaMH, CIOcO0aMH M TEXHOJOTHUSIMU TOPHO-TIPOXOAYECKHX PaldOT U
paboT MO PEKOHCTPYKIHMHU U BOCCTAHOBJICHUIO MoJ3eMHbIX 00bekTOB (IIK-4, TTK-
22)

«3» (YAOBJIETBOPUTEIbHO): BBIIIOJHEHBI BCE IPAKTUYECKUE 3a/IaHUs, IIPEY-
CMOTPEHHBIE MPOrpaMMON C 3aMEUaHUSIMHU IpenojaBaTes; 00yJaromuics OTBe-
TUJI HA BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEUaHUSMM M IONPAaBKaMU IpEnoiaBare-
TS

OOyuaromuiics Ha yAOBJIETBOPUTEIBHOM YPOBHE BJaJ€€T TOPHOM U CTPOU-
TEIbHOM TEPMHHOJOTHEN; MeToJaMHu, CHoco0aMU M TEXHOJOTUSMU TOpPHO-
IPOXOJUYECKUX padboT U paboOT MO PEKOHCTPYKIIMU U BOCCTAHOBJICHUIO MOA3EMHBIX
oowekToB (ITK-17, IIK-22)

«2» (Hey10BJIETBOPUTEIbHO): 00YYaIOIMICA HE BBIITOJIHWII WIN BBIIOJHUI
HEIPaBUIbHO MPAKTHUYECKUE 3aJaHusl, MPEAYyCMOTPEHHbIE NMPOTPAMMOM; CTYIEHT
OTBETHJI HA KOHTPOJIBHBIE BOITPOCHI C OIIMOKAMH HJIM HE OTBETUJI HA KOHTPOJIbHbIE
BOIIPOCHI MpEnoaaBaTes.

OOyyaroluiics: He BaJeeT TOPHOM U CTPOUTEITBLHON TEPMUHOJIOTHEHN; METO-
JlaMH, CIIOCOO0aMU M TEXHOJOTHSIMH TOPHO-TIPOXOAYECKUX pabOT M paboT Imo pe-
KOHCTPYKIIMK M BOCCTAHOBJICHHUIO MOA3eMHbIX 00bekTOB (ITK-4, TTK-22).

2.3 Kpurepuu oieHKM KOHTPOJIbHOI padoThI

(bopmupoBanune kommerenmuii [K--4, IIK-22)

«5» (0OTJIMYHO): BCE 3a/IaHKsI KOHTPOJILHON PaOOTHI BBHITIOJIHEHBI 0€3 OIHNO0K
B TEUECHHE OTBEJCHHOTO Ha pabOTy BpeMEHM; paboTa BINOJIHEHA CAMOCTOSITENBHO,
IMPUCYTCTBYIOT COOCTBEHHBIE OOOOIIEHUS, 3aKIIOUEHUS U BBIBOJIbI; OTCYTCTBYIOT
oporpaduueckre v MyHKTYallMOHHBIE OIIUOKH.

OOy4aromuiics:Ha BHICOKOM ypOBHE BIIaJI€€T TOPHOM M CTPOUTEIBHOHN Tep-
MUHOJIOTHEH; METOJaMH, CIIOCO0aMH U TEXHOJIOTHSAMH TOPHO-TIPOXOTYECKUX pa-
00T ¥ paboT MO PEKOHCTPYKIIMU U BOCCTAHOBJICHUIO M013eMHBIX 00BhekTOB (I1K-4,
[1K-22).

«4» (xopomio): 337aHNsI KOHTPOJIbHOUW pabOThl BHIIIOJHEHBI ¢ HE3HAYUTEINb-
HBIMU 3aMEUYaHHUsIMH B MOJIHOM 00beMe JINOO OTCYTCTBYET pELICHHE OJHOTO 3aja-
HUS; paboTa BBIMOJIHEHA CAMOCTOATEIBLHO, MPUCYTCTBYIOT COOCTBEHHBIE 00001IIe-
HUS, 3aKJIFOUYEHUS U BBIBOJIbI; OTCYTCTBYIOT IpyOble oporpaduyeckue u myHKTya-
ITMOHHBIC OMIHOKHU.

OOyyaromuiics XOpoIIo BIAJEET TOPHOW W CTPOUTETHHON TEPMHUHOJIOTUEH;
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METOJIaMH, CIIOCO0aMU M TEXHOJIOTUSMH TOPHO-IIPOXOAUYECKUX padboT U padoT mo
PEKOHCTPYKIIMU M BOCCTAHOBJICHHUIO M013eMHBIX 00bekTOB (ITK-4, ITK-22).

«3» (yI0BJIETBOPUTEJIbHO): 33JlaHUsS KOHTPOJBHON pabOThl UMEIOT 3HAYU-
TeJIbHBIE 3aMEYaHMs; paboTa BBINOIHEHA CAMOCTOSTENIBHO, MPHUCYTCTBYIOT COO-
CTBEHHBIC 00OOIIEHMSI; TPUCYTCTBYIOT IpyObie opdorpadryeckue u MyHKTyallu-
OHHBIE OIIHUOKH.

OOyyaroluiics Ha yJIOBJIETBOPUTEIHLHOM YPOBHE BJaJIe€T TOPHOM U CTPOU-
TEIbHONW TEPMHUHOJOTHEH; MEeToJaMH, CHoco0aMU M TEXHOJOTHUSMU TOpPHO-
MPOXOJUYECKUX paboT U pabOT MO PEKOHCTPYKIIMU U BOCCTAHOBICHHUIO MOA3EMHBIX
oowekToB (I1K-4, TTK-22)

«2» (Hey10BJIEeTBOPUTEJIbHO): 3aJaHUs B KOHTPOJILHOW pabOTe BBHIMOIHEHbI
HE TMOJIHOCTHIO WJIM HEMPaBUJIIBHO; OTCYTCTBYIOT WJIHM CHAEJIaHbl HEMPABUIHHO BBI-
BOJIBI U 000OIIECHUS; MPUCYTCTBYIOT IpyObie opdorpapuueckue U MyHKTYalluoH-
HBIC OLTUOKHU.

OOyuaroiuiics He BiaJieeT TOPHON U CTPOUTEITHLHON TEPMHHOJIOTHUEH; METO-
JaMH, CIIOCO0AMH M TEXHOJIOTHSIMH TOPHO-TIPOXOJYECKUX paboT M paboT mo pe-
KOHCTPYKIIMU M BOCCTAHOBJICHUIO MOA3eMHbBIX 00bekTOB (I1K-4, TTK-22).

2.4. Kputepuu OLEHKH TecTHpPOBaHHsl ((popMHpOBaHHE KOMIIETEHIIHA

IK-4, [IK-22). TectTupoBaHue NPOBOAUTCS 0 JKEJAHUIO CTY/AEHTA.

TecTupoBaHue OLIECHMBAETCS B COOTBETCTBHM C IMPOLIEHTOM IMPABHIBHBIX OT-
BETOB, JAHHBIX CTYJIEHTOM Ha BOMPOCHI TECTA.

CrangapTHas 1IKajla COOTBETCTBUS PE3YyJbTAaTOB KOMIBIOTEPHOTO TECTUPO-
BaHUS BBICTABIIEMON OANILHOM OIICHKE:

— «OTJIMYHO» - CBbIIE /5% MpaBUIBHBIX OTBETOB;

= «xopotioy» - oT 50% 1o 74% npaBUIBLHBIX OTBETOB;

= «YIOBJIETBOPUTENBHOY - OT 35,1% 10 49% mpaBUIIbHBIX OTBETOB;

— oT 0 10 35% MpaBUIBHBIX OTBETOB — «HEYAOBICTBOPUTEIIHHOY

CranmapTHBINA PErIAMEHT TECTUPOBAHMS BKIIFOYAET:

— KOJIMYECTBO BOIPOocoB — 80;

— MPOIOJKUTEIBLHOCTh TECTUPOBAHUS — 60 MUHYT;

- reHepanus tecra u3 bT3 — MeToaoM cinyyailHON BEIOOPKU;

— PEXUM KOHTPOJISI — KECTKUU (OTCYTCTBHE BO3MOKHOCTH TECTUpPYE-
MBIM YBUJIETh PE3YyJIbTAT OTBETA HA BOIIPOC TECTA B MPOLECCE TECTUPOBAHUS).

«5» (OTJIMYHO): TECTUPYEMBIN JIEMOHCTPUPYET CHUCTEMHBIE TEOPETUYECKHUE
3HAHWS, BJIAJICCT TEPMUHAMU U 00JIaJ]aeT CIIOCOOHOCTHIO OBICTPO pearnpoBaTh Ha
BOIIPOCHI TECTA.

OOyuaromuiicss Ha BBICOKOM YPOBHE 3HAET CTPYKTYpPY KOMILIEKca pabodmnx
IPOLIECCOB MPU CTPOUTEIHCTBE FOPHBIX BBHIPAOOTOK; OCHOBBI TEXHOJIOTUU CTPOU-
TEJIbCTBA BEPTUKAIBHBIX TOPHBIX BHIPAOOTOK; OCHOBHBIE TEXHOJIOTHYECKUE pellie-
HUS 10 MPOBEACHUIO TOPU3OHTAIBHBIX TOPHBIX BBIPAOOTOK; OCOOEHHOCTH MpPOBE-
JICHUsI HAaKJIOHHBIX TOPHBIX BBIPAOOTOK; XapaKTEPUCTUKU TEXHOJOTHUYECKUX CXEM
CTPOUTEIBCTBA MOJ3EMHBIX COOPYKEHHH B CJIOKHBIX TOPHO-TEOJIOTHYECKUX U
reomexannueckux yciopusx ([1K-22);
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«4» (XOpOoII0): TECTUPYEMBIH B LIEJIOM JEMOHCTPUPYET CUCTEMHBIE TEOPETH-
YecKre 3HaHUs, BIaJeeT OOJIbIIMHCTBOM TEPMHHOB M 00Ja/aeT CHOCOOHOCTHIO
OBICTPO pearupoBaTh Ha BOIPOCHI TECTA.

OOyyaromuiics XOpoIlIo 3HAET CTPYKTYpPY KOMILIEKCa pabouux MpOLECCOB
IIPU CTPOUTETHCTBE TOPHBIX BHIPAOOTOK; OCHOBBI TEXHOJOTUU CTPOUTEIHCTBA BEP-
TUKAJIbHBIX TOPHBIX BBIPAOOTOK; OCHOBHBIE TEXHOJIOTHYECKUE PEIICHUS 10 MPOBe-
JIEHUIO0 TOPU3OHTAIBHBIX TOPHBIX BBIPAOOTOK; OCOOEHHOCTH MPOBEICHUS HAKIOH-
HBIX TOPHBIX BBIPAOOTOK; XapaKTEPUCTHUKU TEXHOJIOTUYECKIX CXEM CTPOUTEIHCTBA
IIOA3EMHBIX COOPYKEHHU B CIIOKHBIX TOPHO—TEOJIOTUYECKUX U T€OMEXAHUYECKUX
ycnoBusix (I1K-22).

«3» (YA0BJIETBOPHUTEJIBHO): CHCTEMHBIE TEOPETUUECKNUE 3HAHUS Y TECTUPY-
€MOI0 OTCYTCTBYIOT, OH BJIaJIC€T HEKOTOPBIMM TEPMHUHAMHM U HAa BOIPOCHI TECTa
pearupyer 10CTaTOYHO MEJIEHHO.

OOyuaromuiics Ha yAOBJIETBOPUTEIHHOM YPOBHE 3HAET CTPYKTYPY KOMILIEK-
ca pabouyux MPOIECCOB MPU CTPOUTEIBCTBE TOPHBIX BHIPAOOTOK; OCHOBBI TEXHOJIO-
MM CTPOUTEIHCTBA BEPTUKAIBHBIX TOPHBIX BBIPAOOTOK; OCHOBHBIE TEXHOJOTHYE-
CKUE PELICHUs MO0 MPOBEACHUIO TOPU30HTAIbHBIX TOPHBIX BBIPAOOTOK; OCOOCHHO-
CTH NPOBEJICHUS HAKJIOHHBIX TOPHBIX BBIPAOOTOK; XapaKTEPUCTUKU TEXHOJIOTHYE-
CKMX CXEM CTPOUTENILCTBA IIOJ3EMHBIX COOPYKEHUHM B CJIOXKHBIX TI'OPHO—
re0JIOTHYECKHUX M reoMexanndeckux ycnousx ([1K-22).

«2» (Hey10BJICTBOPUTEIbHO): CUCTEMHBIE TEOPETUUYECKNE 3HAHUS Y TECTH-
PYEMOTO OTCYTCTBYIOT, TEPMUHOJIOTHEN OH HE BJIAJIEET U HA BOIIPOCHI TECTA pea-
TUPYET MEIJIEHHO.

OOyyaromuiica He 3HaeT CTPYKTYpy KOMIUIEKCca padoyuMx MNpOoLEcCOB IMpHU
CTPOUTEIBCTBE TOPHBIX BBHIPAOOTOK; OCHOBBI TEXHOJIOTMH CTPOUTENLCTBA BEPTHU-
KAJIbHBIX TOPHBIX BBIPAOOTOK; OCHOBHBIE TEXHOJOTHYECKUE PEIIEHUS IO IPOBEIe-
HUIO TOPU30HTAJIbHBIX TOPHBIX BBIPA0OTOK; OCOOCHHOCTH MPOBEACHHSI HAKIOHHBIX
TOPHBIX BBIPAOOTOK; XApAaKTEPUCTHKU TEXHOJOTHYECKMX CXEM CTPOMTENHCTBA
IIOA3EMHBIX COOPY)KEHHUM B CIIOKHBIX TOPHO—TEOJIOTMYECKUX U T€OMEXaHUYECKUX
ycnoBusx (I[TK-22)
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HNTorospie moxkasareu 01 IbHOU

OLIEHKHU C(POPMUPOBAHHOCTH KOMIIETEHIMH MO TUC-
HUILINHE B pa3pe3e JeCKPUNITOPOB «3HATH/ yMeTh/
BJIAJIETb»:

IIK-4 roToBHOCTBIO OCYHICCTBIIATE TCXHUYCCKOC PYKOBOIACTBO 'OPHBIMU U B3PBIBHBI-

MU pabdOTaMH NpPU 3KCIUTyaTalMOHHOM pa3BelKe, 100bIYE TBEPABIX IMOJIE3HBIX HCKOIAe-

MBIX, CTPOUTCIILCTBE U SKCILTyaTalluKu IMMOJA3CMHBIX 06’beKTOB, HCTIOCPCACTBCHHO YIIPABJIATH

nponecCaMm Ha IMPOU3BOACTBCHHBIX 06’beKTaX, B TOM YHUCJIC B YCIIOBUAX qpe3BanI7IHbe

CUTYyalun
Kpurepuii oueHuBanus
IHoxa3areJn
2 3 4 5
3HATH: CIIO- OO0yua- OO0yua- OO6yuaro- OO0yuaroiui-
coOBbl IMPOEKTUPO- | IOIIMICS  Je- | IoUMiicst  Je- | muiics JEMOH- | Csl IEMOHCTPUPYET
BaHUS MOHCTPHUPYET | MOHCTPUPYET | CTPUPYET 4Ya- | IOJIHOE  COOTBET-
(GopMBbI, pas3- | IOJHOE  OT- | HEMNOJHOE CO- | CTHYHOE COOT- | CTBUE CIIEIYIOIINX

MEpPOB TOINEPEYHO-
IO CEeYEHHsI TOPHBIX
BBIPAOOTOK M TMO/I-
3€MHBIX COOpPYXKe-
HUW  Pa3IMYHOIO
(YHKIIMOHATIBHOTO
Ha3HAYeHUsl,  CIIO-

COOHOCTH W TOTOB-

HOCTb  BBIOMpATH
CIIOCOObI u
CpeAcTBa obec-
NeYCHUS HOD-

MaJIbHOI'O 3KCITya-
TallMOHHOI'O COCTO-
STHUSA IIOA3EMHBIX

COOPYKECHUM;

CYTCTBHE WA
HEI0CTATOY-
HOE€ COOTBET-
CTBHUE CIIEy-
IONUX  3Ha-
HHUM: KJaccu-
bukanuu
TOPHBIX  TIO-
poa, TOHSTHS
HaIPsSHKCHHO-
nedopmupo-
BaHHOTO  CO-
CTOSTHUSL TOp-
HBIX TIOPOJT
CII0CO0OB

OTIpeICIICHUS
Harpy3oK Ha
ITOJI3€MHEIE

COOpY>KEHHUS,

OTBETCTBHUE
CJICTYIOTITUX
3HAHUU: KpHU-
Tepues, (ax-
TOPOB U TIO-
KazaTeyeu:
KJIACCH-
bukammn
TOPHBIX  TIO-
pOJ, TIOHSTHS
HaIpsHKEHHO-
nedopmupo-
BaHHOTO  CO-
CTOSIHUSI TOp-
HBIX TIOPOX
croco0oB
OTIpeIeICHUS
Harpy3o0K Ha
MO/I3€MHBIE

BCTCTBUC CJIC-

TYIOIINX
HUW: KpUTEPHU-

3Ha-

eB, ()aKTOpOB U
MoKa3aTesiet
KOHKYPEHTO-
CIIOCOOHOCTH
OpraHU3aINH;
MEXaHU3MOB
M3BICKAHUSA |
obecrnieueHus
KOHKYPEHTHBIX
IPEUMYIIECTB
OpraHH3alllH,
HO  JIOITyCKa-
IOTCS HE3HAYH-

TEJIbLHBIE
OIMOKH,  He-
TOYHOCTH, 3a-

3HAHWUM:  KJIAaCcCH-
(duKaMu TOPHBIX
MOpoJl,  TIOHATHS
HaIpsHKEHHO-
nehopMHPOBAHHO-
IO COCTOSIHHS TOp-
HBIX TOPOJ , CIIO-
cobOB  ormpenene-
HUS Harpy3oK Ha
ITOJI3EMHBIE co-
OpYXEHHUsI, HOMEH-
KIaTypy W KJjac-
cuuKaImio  Kpe-
e U 00IeNKH
oOecneueHus
KOHKYPEHTHBIX
MIPEUMYIIECTB  Op-
raHu3aluu , CBO-

001HO omepupyer
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HOMEHKJIATy- | COOPYXKEHUS, | TPYAHEHHS IPH | IPUOOPETEHHBIMU
py ¥ KJIacCu- | HOMEHKJIATy- | aHaJuTHue- 3HAHUSAMHU.
bukaruio Py M KJIAcCHU- | CKUX OIlepallu-
Kperer u 00- | pukaiumo SIX.
TIETIOK Kperer u o006-
JEI0K
yMeThb: OO0yua- OO0yua- OO6yuato- OO6yuaromuii-
WCIIOJB30BaTh | IOIMUNCS  HE | FOIIMUCA  Je- | IIMUCA JEMOH- | C1 JIEMOHCTPHUPYET
yMEET WM B | MOHCTPUPYET | CTPUPYET 4Ya- | MOJIHOE  COOTBET-

B CHCTEMYy HOpMa-
TUBHBIX JTIOKyMCH-
TOB Ha MPOEKTUPO-
BaHHE KOHCTPYK-
Ui Kperen u o00-
JIEJIOK JJI1 OOBEK-
TOB  HOA3EMHOTO
CTPOMTEIIHCTBA
paznuyHoro GyHK-
[IMOHAJILHOIO
Ha3HAYCHMUS,
HCII0IB30BaTh
METOJIBI MpEeaBaAPH-
TEJIbHOM  OIICHKU
SKOHOMUYECKOM
1eeco00pa3HOCTH
HCIIOIB30BaHUSs
Pa3IMYHBIX CIIOCO-
00B o0OecrieueHus
YCTOMYUBOCTH
TOPHBIX  BBIPabO-

TOK;

HEJI0CTAaTOY-
HOM CTCICHU
yMEET OIpe-
JICIISITh
YeTHBIC

pac-

HAarpy3Kkd Ha
KOHCTPYKIUHU
MOJI3€MHBIX

COOpPYKECHUH
B 3aBHCHMO-
CTH OT TOPHO-
reoJIoruye-

CKUX  yCIO-
BUM, aHaIu-
3UPOBATH

HOPMATUBHbIE
JIOKYMEHTHI,
perJIaMeHTH-
pyrolue mpo-
E€KTUPOBAHHUE
U pacyeT Kpe-
nem moa3eM-
HBIX  COOpY-

JKEHUI.

HEIOJIHOE CO-
OTBETCTBHE
IpU  aHAIU3E
HOpPMAaTHUBHbBIE
JIOKYMEHTHI,
periIaMeHTH-
pyIolKe IMpo-
EKTUPOBAHUE
M pacyeT Kpe-
neM  Ioja3eM-
coopy-
Ho-

MyCKaloTCA

HBIX
JKEHUU

3HAYUTEIb-

HBIC OIIHNOKH,
MIPOSIBIISICTCS
HEJI0CTaTO4-
HOCTb  yMe-
HUM, TI0 Py
MoKasaTeJieh,
oOyyJaromuii-
Cd  HCIBITHI-
BaeT 3HA4YM-
TECIbHBIC  3a-
TPyAHEHUS

Ipu  ompee-
JIEHUM  pac-

YCTHBIX

CTUYHOE COOT-
BETCTBHE CJiE-
OYIOIIUX yMe-
HUW NpU ompe-
JIEJICHUU  pac-
YETHBIX HArpy-
30K Ha TOA-
3€MHOE co-
OpY)KEHUE TMpHU
pacuere  Ipo-
CTEHINMNX 3aJau
COOPYXEHUU B
3aBUCUMOCTH

oT TOPHO-
re€0JIOTHYECKHUX
yCJIOBHUM, aHa-
JIM3UPOBATH

HOPMATUBHBIE
JIOKYMEHTHI,

perJaMeHTH-

pylolme Mpo-
E€KTUPOBAHUE U
pacueTr Kpeneu
MTOJ3EMHBIX

COOPYKECHUU.

CTBUE 3HAHUW WU
YMEHHM Cgo-
0O0JIHO oIepupyeT
pUOOPETEHHBIMU

YMEHUSIMU,  TIPH-
MEHSET X B CHUTY-
aIusAx  TTOBBIIICH-

HOH CJIOKHOCTH.
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Harpy3okK Ha
MIOJ3EMHOE
COOpYKEHUE
IIpU  pacyere
MPOCTEUIINX
3a1ad4.

BJIA/IeTh:

METOAAMU
pacuera KOH-
CTPYKLUHHA MOJ3EM-

HBIX COOPYKEHUI

OO0yua-
IOIMUICS  HE
BIAJICCT WU
B HEJI0CTa-
TOYHON  CTe-
TICHU BIIaJICeT
METOdaMU
pacyera KOH-
CTPYKLIUH
MOA3E€MHBIX

COOPYKECHUH

OO0yua-
IOIIUICS BJia-
JieeT
MH METOJIaMH

MEroaa-

pacuera KOH-
CTPYKLUI
ITOJ3EMHBIX
COOPYKECHUH
B HEIOJHOM
A0-
MTyCKaKOTCA

o0BeMe,

3HAYUTCIIb-
HBIC OINHOKH,
MIPOSIBIIACTCS
HEJIOCTaTO4-
HOCTh BIaje-
HHUS HaBBIKa-
MU TI0 POy
MoKa3aTeneH,
OO6yuaronui-
Cd  HCHBITHI-
BacT 3HAYH-
TEIbHBIC 3a-
TPYIHEHUS

npu  TpHMe-
HEHUU HaBBHI-
KOB B HOBBIX

CUTyalu:sIx.

OO6yuato-
1100507 (83° 4ya-
CTUYHO BJIIafe-
eT METoJaMu

METO/aMH pac-

yera KOH-
CTPYKLUU TOA-
3EMHBIX Cco-

OPY)KECHUU Me-
TOIUKON aHa-
Jv3a  TOPHO-
TEXHUYECKUX
YCIOBUM CTpO-
UTEIbCTBA
ITOJA3EMHBIX

COOPYKEHUN,

OO6yuaronuii-
Csi B MOJHOM OOB-
eMe BIIAJICET METO-
JaMH  METOJaMH
pacuera KOH-
CTPYKLUHNA MOJ3EM-
HBIX COOPY)KCHUH ,
oOnagaeT TBEP/bI-
MU 3HAHUSIMH JIe-
(hopMallMOHHBIX U
VOPYTHX XapakTe-
PUCTHK TIOPOJI, UX
BIIISTHUEM Ha
YCTOMYUBOCTb,
CBOOOJHO TIpUME-
HSCT TIOJIyYCHHBIC
HaBBIKH B CHTYya-
[AAX ITOBBIIIIEHHON
CIIOKHOCTH.

3HaeT HOpMma-
TUBHBIE JOKYMEH-
Tbl, pErJIaMEHTH-
pYIOIIME MPOEKTH-
pOBaHHE M pacue-

THI Kperen u objie-

JIOK;

[1K-22 roTOBHOCTHIO pabOTaTh C MPOrPAaMMHBIMU MPOAYKTaMU OOIIETO U CIIeIUaTb-

HOI'O Ha3HAYCHHUA OJIA MOACINPOBAHUA MCCTOpO}KI[eHI/Iﬁ TBCPABIX ITOJIC3HBIX MCKOIIACMBIX,
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TEXHOJOTHM 3KCIUTyaTallMOHHOW pa3BeIKH, JOOBIUM M MEpepabOTKHU TBEPABIX MOJE3HBIX

HNCKOIIACMBIX, IIPpU CTPOUTCIBCTBC W IKCILTyaTallur IMOJA3CMHBIX O6’[>€KTOB, OLICHKEC 3KOHO-

MUYECKOM 3(PPEKTUBHOCTU TOPHBIX U TOPHO-CTPOUTEIBHBIX PaOOT, MPOU3BOJCTBEHHBIX,
TEXHOJIOTUYECKHUX, OPTraHU3alMOHHBIX U (DMHAHCOBBIX PUCKOB B PHIHOYHBIX YCIOBHSIX

3HaTp - Me-
XaHUYECKUE Tpo-
LIECChl B MaccHBax
TOPHBIX NOPOJ IpHU
BEJICHUM  TOpHO-
CTPOUTENIbHBIX pa-
00T,  XapakTepu-
CTUKHM Kpereu Ka-
NUTAIBHBIX — TOp-
HBIX BBIPAOOTOK H
MOJI36MHBIX co-
OPYXEHHH;  3aKO-
HOMEpHOCTU  (pop-
MUPOBaHUs Harpy-
30K Ha MOA3EMHbBIE
KOHCTPYKLIUU;
CTPYKTYpYy
IieKca
IIPOLIECCOB
CTPOUTENIbCTBE
TOPHBIX  BbIpa0o-
TOK; OCHOBBI Te€X-
HOJIOTUM  CTPOH-
TENbCTBA  BEPTH-
KaJbHBIX TOPHBIX
BbIPAOOTOK; oc-
HOBHBIE TEXHOJIO-
TMYECKUEe pElICHUs
0  MPOBEJIEHUIO
TOPU30HTAIBHBIX
TOPHBIX  BbIpPabo-
TOK; TEXHOJIOTHUYe-
CKHE 0COOEHHOCTU
COOPYXEHHS OKO-
JIOCTBOJIBHBIX J[BO-
pPOB MIaxT; OCHOB-
HBIC CBEICHUSA O
IPOEKTUPOBAHUU
CTPOUTENIbCTBA

KOM-
pabouux
npu

OO6yua-
IOIUICST Je-
MOHCTPUPYET
IIOJIHOE  OT-
CYyTCTBHE WJIU
HEJI0CTaTOU-
HOE COOTBET-
CTBUE 3HAHUU
OCHOBHOM
TEPMUHOJIO-
THUHU, CTPYKTY-
Py KOMIUIEKCa
pabouux mpo-
IIECCOB  TIPH
CTPOUTEIIb-
CTBE TOPHBIX
BBIPAOOTOK;
OCHOBBI  TEX-
HOJIOTHUH
CTPOUTEIIb-
CTBa  BEPTH-
KaJIbHBIX TOp-
HBIX BBIpado-
TOK, OCHOB-
HBIE TEXHOJIO-
TUYECKHE pe-
HIEHUS I10
MIPOBEICHUIO
TOPU30HTAIb-
HBIX TOPHBIX
BBIPAOOTOK;
TEXHOJIOTHYE-
CKHE O0COOEH-
HOCTH co-
OpYKCHHSI
OKOJIO-
CTBOJIBLHBIX
JTIBOPOB IIax

O6yua-
IOIUICST  Je-
MOHCTPUPYET
HETOJHOE COo-
OTBETCTBHE
3HaHUE  OC-
HOBHOU  TeEp-
MHUHOJIOTHH,
CTPYKTYpPY
KOMILJIEKCa
pabounx
MIPOIIECCOB
npu  CTPOH-
TEIbCTBE
TOPHBIX  BBI-
paboToOK; oOcC-
HOBBI TEXHO-
JIOTUU CTPOH-
TEJIhCTBA BEP-
THUKaJbHBIX
TOPHBIX  BHI-
paboToK; oOc-
HOBHBIC TEX-
HOJIOTHUYe-
CKHE  pellle-
HUS TIO TIpO-
BEJICHUIO TO-
PU3OHTATb-
HBIX TOPHBIX
BBIPAOOTOK;
TEXHOJIOTHYE-
CKHE OCOOCH-
HOCTH co-
OpYKCHHSI
OKOJIO-
CTBOJIBHBIX
JIBOPOB  IIIaX.
Jomyckarorcs
3HAYNTEITb-

OO6yuato-
[UNCA JOEMOH-
CTpUpyeT dYa-
CTHYHOE COOT-
BETCTBHE 3Ha-
HUM OCHOBHOM
TEPMUHOJIOTHH,
CTPYKTYpPYy
KOMILJIEKCa pa-
0ouux mporec-
COB MpHU CTpPO-
HUTCIBbCTBE
TOPHBIX BBIpa-
OOTOK;, OCHOBBEI
TEXHOJIOTHH
CTPOUTEIILCTBA
BEPTUKATBHBIX
TOPHBIX BBIpa-
OOTOK; OCHOB-
HBIC TEXHOJIO-
TUYECKUE  pe-
IIEHUS 0 TPOo-
BEJICHUIO TOpHU-
30HTaJbHBIX
TOPHBIX BBIpa-
OOTOK; TEXHO-
JIOTHYCSCKHE
0COOEHHOCTH
COOPYKECHUS
OKOJIOCTBOJIb-
HBIX  JIBOPOB
max, HO JO-
MyCKaIOTCA He-
3HAYUTEIbHBIC
OomuOKH,  He-
TOYHOCTH, 3a-
TPYIHCHUS TIPH
aHaJUTUYE-
CKHUX OIlepalu-

OOyuaromuii-
Csl J€MOHCTPUPYET
MOJIHOE  COOTBET-
CTBUE 3HAHUU:
CBOOOJHO oOmepu-
pyer mnpuoOpeTeH-
HBIMH  3HAHHSIMHU.
CB0OOJTHO  Ha3bI-
BaeT KOHCTPYK-
TUBHBIE  OCOOCH-
HOCTH TOA3E€MHBIX
COOpYKEHUU;

CTPYKTYDPY
KOMILIeKca pabo-
qUX MIPOIIECCOB
Ipu  CTPOUTEIb-
CTBE TOPHBIX BBI-
pabOTOK; OCHOBBI
TEXHOJIOTUU CTPO-
UTEIbCTBA BEPTH-
KaJIbHBIX ~ TOPHBIX
BBIPaOOTOK; oc-
HOBHBIE TEXHOJIO-
TUYECKUE PEIICHHUS
M0  TPOBENICHUIO
TOPU30HTATBHBIX
TOPHBIX  BbIpalo-
TOK; TEXHOJIOTHYe-
CKHE OCOOCHHOCTH
COOPY)KEHHUS OKO-
JIOCTBOJIBHBIX J[BO-

POB MIax
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MTOJ3EMHBIX co- HbIC OIMUOKH, | 5IX.
OPYKEHUU pas- MPOSIBIIIETCS
JMYHOTO HAa3Haue- HEJI0CTaTOu-
HUsl; HOPMATHUBHBIE HOCTb  3Ha-
JOKYMEHTBI,  pe- HUW, TIO Py
INIAMEHTUPYIOLIUE MOKa3aTeleu,
MIPOEKTUPOBAHKUE U oOy4Jaronuii-
pacueTsl WHXKE- Cd  UCIIBITHI-
HEPHBIX KOH- BACT 3HAYH-
CTPYKIMUA MOA3EM- TelIbHBIC 3a-
HBIX COOPYKECHUMU. TPyAHEHUS
pyu  ONEpU-
pOBAaHUU 3Ha-
HUSIMU ~ TIpH
UX TIEPEHOCe
Ha HOBBIE CH-
TyaluH.

Ymers  ore- OO6yua- OO6yua- OGyuato- OO6yuaronuii-
HUBATb CTEIICHB | IOLIUICSA  HE | OUIMUACS  Je- | IMKACS JEMOH- | CSI IEMOHCTPUPYET
CJIOKHOCTH TOPHO- | YMEET WJIM B | MOHCTPUPYET | CTPUPYET 4a- | IOJHOE  COOTBET-
Tre€0JOTHYECKUX HEJIOCTATOY- | HEMOJIHOE CO- | CTHYHOE COOT- | CTBHUE CIEIYIOIINX
YCIOBUM BEICHUS | HOM CTEINEHU | OTBETCTBUE BETCTBUE Clie- | YMEHUMU
TOPHO- yMEET CIHEAYIOWINX | AYIOUUX yMe- OLICHUBATH
CTPOMUTEIIbHBIX pa- OLIEHU- | YMEHHII: HUW:  OUEHHU- | cremeHh  CII0KHO-
0oT; _ OLCHWBATh | BaTh CTENCHb | OLEHABATD BaTh  CTENEHb | ory rOpHO-
YCTOMUYHUBOCTh TI0- | CII0KHOCTH CTEIIEHb CJI0KHOCTHU O ——
pPOOHOrO MaccuBa | TOPHO- CJI0KHOCTH TOPHO- .

U BBIOUpATh KOH- | T€OJIOTHYE- TOPHO- reosoruyeckux | CTOBMM - BCACHUA
KYPEHTOCIIOCO0- CKHX YCJIOBHH | reoornye- ycioBuii  Bene- | TOPHO-

HbIE THUIIBI KPEMNW, | BEACHHUS TOpP- | CKUX YCJIOBHUH | HUA TOpHO- | CTPOUTECIIBHBIX pa-
ONpEeNEATh IMapa- | HO- BEJCHUSI TOpP- | CTPOUTEIBHBIX | OOT; OIICHUBATH

METpBI  TacropTa
OYpOB3PBIBHBIX
paboT, pacCUUTHI-
BaTh TPYJI0EM-
KOCTh U TpaduKu
OpraHu3aIuu
CTPOUTETLCTBA;
napameTpbl  IMpo-
XOJTYECKOTO IHUKIIA;
000CHOBBIBaTh Tia-
pamMeTpsl  BbIpabo-
TOK; 00OCHOBBI-

CTPOUTEh-
HBIX  padoT;
OIICHUBATh
YCTOWYHUBOCTD
OPOJIHOTO
MaccuBa u
BBIOWPATH
KOHKYPEHTO-
CHIOCOOHBIE
TUIIBI  KPEIH,
OTIPENETSATh
napameTpbl

HO-
CTPOUTEIIb-
HbIX  pador;
OLICHUBATh
YCTOWYHUBOCTD
IOPOJHOTO
MaccuBa u
BBIOWPATH
KOHKYPEHTO-
CIIOCOOHBIE
THTIBI  KPETH,
ONpENENATh

paboT; OllIeHU-
BaTb yCTOWYH-
BOCTh TOPOJI-
HOTO MAacCHUBa
U BbIOMpaTh
KOHKYPEHTO-
CIIOCOOHBIE
TUTIBI  KPeTH,
OTIpEeIETIATh
napameTphl
nacropta 0Oy-
POB3PBIBHBIX

YCTOWYHUBOCTh TI0-
POJHOTO MaccHBa
U BbIOMpATh KOH-
KYpPEHTOCIOC00-

HBIC THUIIBI KPETIH,
onpenensaTh napa-
METpbl  Macropra
OYpOB3PBIBHBIX

paboT, paccUUTHI-

BaTh TPYIOEM-
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BaTb 3¢ ¢deKTuB-
HOCTh peaju3aluu
MPOEKTHBIX pellle-
HUM, - CaMOCTOsI-
TEJIbHO PaboTaTh C
PEKOMEHIyEeMOH

nacropta Oy-
POB3PBIBHBIX
pabot, pac-
CUUTHIBATh
TPYIAOEM-
KOCTh W Tpa-

napameTpbl
nacropta 0Oy-
POB3PBIBHBIX
pabot, pac-
CUUTHIBATh
TPYIOEM-

pabor, paccuu-
TBIBATh TPYIO-
€MKOCTb U
rpaduKu opra-
HU3aIlUU CTPO-
UTEIIbCTBA; TIa-

KOCTh W Tpaduku
OpraHU3aIHH
CTPOUTEILCTBA,;
mapameTpel  Mpo-
XOJIYECKOTO LIMKJIA,;
00OCHOBBIBATH Ma-

y4eOHOM U Hayy- | QUKU OpraHu- | KOCTh U TIpa- | paMeTpbl Mpo-
HOW JMTEpaTypoH, | 3alluu CTPOH- | PUKHK OpraHU- | XOTYECKOTO paMeTphl  BBIPaOo-
COCTaBJISATh pede- | TeNbCTBA; Ma- | 3allUd CTPOM- | IUKIIA; 000C- | TOK;  OOOCHOBBI-
paThl HAa 33JIaHHYIO | PAaMETPbI TeIbCTBA; Ia- | HOBBIBATh 1a- | gatp,  3(heKTUB-
IIpEnoaaBaTeiieM MpOX0oa4e- paMeTpsl PaMeTpl  Bbl- | ooy peanmsamm
TEMY. CKOr0 IMKJIA; | POXOa4e- paboToK;
MIPOEKTHBIX pellIe-
000CHOBBI- CKOro IIMKJIa; | 000OCHOBBIBATH 5
BaTb  Iapa- | 000CHOBBI- ¢ PpexTus- HIH
METpbl BBIpa- | BaThb  Iapa- | HOCTb  pealu-
00TOK; 000C- | METPBI BBIpa- | 3allUU POEKT-
HOBBIBATH 00TOK; 000C- | HBIX PEIICHUIA
b dexTuB- HOBBIBATH
HOCTh peanu- | 3pdexTus-
3alUM  TIPO- | HOCTh peau-
€KTHBIX  pe€- | 3aluh  Tpo-
HICHUI EKTHBIX  pe-
HICHUI
Baagers OO0yua- OO0yua- OO6yuato- OO0yuaromuii-
TEPMUHOJIOTUYE- IOIIUKCS  HE | IOIIUKICA BJla- | IIUMCS BIAACET | csi B MOJHOM OOB-
CKMMH MOHATHSMH; | BIANICCT HIM | ICCET  TEPMH- | TEPMUHONOTH- | avie prasieeT Tep-
HaBBIKAaMH PA0OTHI | B HEAOCTa- | HOJIOTUYe- YECKHMMHU TOHS-

Ha OBM; ocHoBa-
MH METOHOB MpO-
E€KTUPOBAHUS TIOJI-
36MHBIX U Ha3eM-
HBIX COOpPYKEHUU,
OCHOBHBIMH  TIpa-
BOBBIMU U HOpMa-
TUBHBIMH  JIOKY-
MEHTaMH; METpO-
JIOTUYECKUMH TIpa-
BUJIAMHU, HOPMAaMH,

HOPMATUBHO-
TEXHUYECKUMHU J0-
KYMEHTaMU o

CTaHAapTU3ALUU U
YIOPABICHUIO Kaye-

TOYHON  CTe-
TICHU BIIaJiceT
TEPMHUHOJIO-
THYSCKUMH
TTOHSATUSIMH;
HaBBIKAMH
paboThI
OBM; ocHo-
BaMH  METO-
JIOB MPOEKTHU-
pOBaHUS TIO/I-
3EMHBIX u
Ha3EeMHBIX
COOPYKECHUH,
OCHOBHBIMH
MPaBOBBIMU U

Ha

CKMUMU TIOHSI-
TUSIMU; HaBbI-
KaMu pabOoThI
Ha DOBM; oc-
HOBaMH  Me-
TOJOB MPOEK-
TUPOBAHUS
MOA3EMHBIX H
Ha3eMHBIX
COOPYKECHUH,
OCHOBHBIMU
MPAaBOBBIMU H
HOPMAaTHUB-
HBIMU  JIOKY-
MEHTaMU B
HEIMOJHOM

TUSMH;, HaBbI-
KaMH  paboThI
Ha OBM; oc-
HOBaMHU METO-
OB TIPOEKTH-
pOBaHus MOJ-
3€MHBIX u
HA3eMHBIX CO-
OpYXEHHM, OcC-
HOBHBIMHM TIpa-
BOBBIMU U
HOPMATHBHBI-
MU  JIOKYMEH-
TaMu

MUHOJIOTHYECKUMU
MOHSTUSIMU; HaBbI-
KaMl paboThl Ha
OBM;
METO/IOB ITPOEKTH-

OCHOBaMH

pOBaHUS TMOA3EM-
HBIX W HAa3€MHBIX
COOPYXEHHUH, OC-
HOBHBIMU  TPaBO-
BBIMU U HOpMa-
TUBHBIMM  JIOKY-

MCHTaMH
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CTBOM CTPOUTEJb- | HOPMATHUB- o0bemMe, 10-
CTBa HBIMH  JIOKY- | ITyCKAIOTCS
MEHTaMH 3HAYHUTEIIb-

HbIE OIIHNOKH,

TIPOSIBIISICTCS

HEJI0CTaTou-

HOCTh BJIaJic-
HUS HaBBIKa-
MU TIO PSIy
MMOoKa3aTeieH,.

3. Mertoauyeckue marepuajbl (THUNOBble KOHTPOJIbHbIE 3aJaHHSA),
onpeneisiiomye NpPoueaypbl ONEHVWBAHWS 3HAHUI, YMEHHUil, HABBIKOB W
(naM) ombITa JAeATENbHOCTH, XapaKTePU3YIONIUX 3Tanbl (POPMHUPOBAHUSA

KOMIIeTeHI NI

KoHTponbHble 3amaHusi, MNOpPUMEHSEMbIE B paMKax TEKyUIEro U
MIPOMEKYTOUYHOT'O KOHTPOJISI IO AUCUUILIMHE, HOCSIT YHUBEPCAIBbHBIA XapaKTep
U TPEeAyCMaTPUBAIOT BO3MOXXHOCTh KOMILJIEKCHOM OIIEHKM Bcero Habopa
KOMIETEHIU, TpeaycMoTpeHHbix OIl no qucuumninge.

3.1. Texkymuii KOHTPO.Jb (PA00TAa HA MPAKTHYECKUX 3aHATHUSX)
(bopmupoBanue kommerenmuii [TK-4, ITK-22)

TemaTnka NPAaKTUYECKUX 3aAaHUNM JJIsl TEKYLIEro KOHTPOJIS MO AUCHH-

riHe u3ioxkeHa B [Ipumnoxkenuu 1 k pabodeit mporpamme.

3.2. Tekymuii KOHTPOJIb (BBINOJHEHHE KOHTPOJbHOI padoThI)

(bopmupoBanune komnerenuuii [1K-4, [TK-22)
[TprMepHBbIE BOIPOCHI/ 3a0aHuUs /I KOHTPOJILHON PaOOTHI 11l KOHTPOIIb-

HOM Nel
1. Cratuueckuil pacueTr HanpspKeHU U aedopmaliiii B MacCuBe
MOopojJi BOKPYT BEPTUKATHHOM ¥ TOPU3OHTAIHHOW BBIPAOOTOK TIO
aHAMUTHYECKUM (opMylaM ¥ METOAOM KOHEYHBIX JJEMEHTOB B

pasnnunbIX cpeqax (Matcad, Matlab, Comsol Multiphysics).
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2. MonenupoBaHue JTUHAMHYECKUX MPOLIECCOB
pacmipoCcTpaHEHUs] B MAacCHBE MOPOJ YNPYTUX BOJIH U CEHCMUYECKOTO
JENCTBUS B3phIBA.

3. Pacyetsl  HampspkeHHO-Ie(OPMHPOBAHHOTO  COCTOSIHHS
MaccHBa TOPHBIX MOPOJ B MAacCHUBE B YIPYro-TUIaCTUUECKOW MOCTAHOBKE
3a/1auu.

4, Nmnopt  reomerpuueckoir  ctpyktypel u3  CAD wu
moxaenupoBanue B Comsol Multiphysics.

d. [TocTpoenue reomeTpudeckor CTPYKTyphl Mojaenu B Matlab,
ee UMNopt u Mojenuposanre B Comsol Multiphysics.

6. MonennpoBaHue mpouecca TeIonepeadyy B TBEPAbIX Tellax

B OJJHOMEPHOM, IByMEPHOU M TPEXMEPHOM ITOCTAHOBKE 314U

7. MopenrpoBaHue IPOMEP3aHUs I'PyHTa BOKPYT OJUHOYHOMH
CKBQ)KUHBI.
8. MopenupoBaHue IMpolecca MpPOMEpP3aHUsi TPYHTA BOKPYT

CTBOJIA C TIOMOIIBIO TPYTIBI CKBAKUHBI.

9. MopenupoBanue TMpOMEp3aHUs TPYHTa BOKPYT TPYIIITBI
CKBKHH C Y4€TOM (DUIBTPAITMOHHOTO IMOTOKA BOJIBI.

10. MopenvupoBaHrue METOJUK OMPEEICHUS TEIIOBBIX CBONCTB
TOPHBIX TTOPOI.

11. MopenupoBanue nporecca Auddy3un B TOPHBIX MOPOJIAX.

12. MopenupoBaHue TIPOLECCOB  (DHIIBTpAIIUU  KUAKOCTH B
MIOPOJTHOM MacCCHBE.

13. MopenupoBanue mporecca (GUIBTpAIMU Ta3a B YTOJIbHBIX

mIacrax M BMCIIAaronux 1mopoaax.

14. MopenupoBaHue BO3IYIIHBIX IOTOKOB B B IOJ3EMHBIX
BBIPaOOTKAX.
15. MopenupoBanue  BO3AYIIHBIX ~ IOTOKOB  HAa  3€MHOM

MTOBEPXHOCTH.



33

16. MopenupoBaHue TOPHOIO JABJIEHHS BOKPYI MOJ3EMHBIX
BBIPAOOTOK.
17. MonenpoBanue Tmpolecca HHBEKIMOHHOM IIeMEHTaluu

TPYHTOB 4CPEC3 HArHCTATCJIIbHBIC CKBAXWUHBI.

3.3. Tematuka pedeparoB

Onummre Bo3MoxkHOcTH COMSOL  Multiphysics ¢ ucmonp30BaHHEM
HELP

2 .OnuimuTe COoAEp’KaHWe CIPABOYHOM CHUCTEMBbI 0a30BbIX (HU3UUECKUX
CBOMCTB MaTEpHajoB

3. OnumwuTe IpUHITUI MOJEIHHO-OPUEHTUPOBAHHOTO PEIIECHUSI YPaBHECHUS
TEIUIONPOBOJHOCTH MPU TPAHUYHBIX YCJIOBHUSAX IMEPBOTO BTOPOTO U TPETHETO
pona B Mmoaemsx 1D, 2D,3D.

4.0numuTe METOAMKY PEIICHHs 3aJadyd C 3aMOpPaKMBAaHHEM (OTTaHBaHU-
€M) IpYyHTA.

5.0nummTe METOANKY PELICHUS 3aJauM O JIera3aluy YrienopoJHOro Mac-
CUBa: OJITHOMEpHas, IByMEpHasi, 0CECUMMETPUYHAs 3a]a4a.

6. Onumure auddepeHImaIbHble YpaBHEHUSI U METOJUKH OINpeAeIeHuUs
TEIUIOBBIX CBOWCTB (TEMIIEPATypPONPOBOJIHOCTD, TEILIONPOBOAHOCTD, TEILNIOEM-
KOCTh) TOPHBIX TTOPOJ] HA OCHOBE PEIICHUsI 00paTHOM 3a1auu.

7. Onumure qudpepeHuranbHble YypaBHEHHS B 33/1a4€ IPOMEP3aHusl TPy H-
TOB.

8. Onumute auddepeHumaibible YpaBHEHUS Il pacu€ra HaIpsKEHHO-
ne(hOpMHUPOBAHHOTO COCTOSIHUSI TTIOPOJHOTO MAacCHMBa BOKPYT MOJ3EMHON BBIpa-
OOTKH.

9. Meronuka MoJIeTUpOBaHNe BO3AYUIHBIX MOTOKOB HAa MOBEPXHOCTU XBO-

CTOXPaHUJINIIIA.
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10 Metoauka penieHus 3a/1aqu ¢ HECKOJIbKUMHU (DU3UIECKUMU MOJICTISIMU B
OJIHOM OOBEKTE.

11. OnummTe KpaeBble YCJIOBUS MIPU PEIICHUH 3a/1a4 TEIIONEpeaauH.

12. OnummmTe KpaeBbie YCIOBHS TIPU PEIICHUH 3a1ad quddy3um.

13. OnuiuTte KpaeBble YCIOBUS MPU PEIICHUU 3ajlad 3aMOpaKWBaHUs
I'PYHTOB.

14. OnummuTe KpaeBbie YCIOBHSI TIPU PEIICHUH 33729 T€OMEXaHHUKH.

15. OnuiuTte BO3MOXXHOCTH MPEJICTABICHUS PE3YIbTATOB MOJCITMPOBAHUS
B rpaduKax, N30JIMHUSIX, HHTETPAITBHBIX 3HAYCHUSX MApaMETPOB IO IUIOMIAN U

o0beMy.

3.4. OuneHo4yHble CpeACTBA NMPOMEKYTOYHOH ATTECTAIlMM MO HMTOram
OCBOCHUS AUCHUIIIMHBI
[IpomexxyTouHas arrectrauus MpeaycMaTpuBaeT npoBeAeHue 3ayeT. [lpu-
MepHasi TEMaTUKa BOIIPOCOB:
1. OcobeHHOCTH cpeAbl KOMIIBIOTEPHOTO MaTEMaTUYECKOTO

npoekTrpoBanus Mathcad u ee ucmonb30BaHKe IS PACYCTOB 10 AHAJIH-
TUYECKUM BBIPAKCHUSM.

2.

3. HuddepennmansHoe ypaBHEHHUE TEIIOMPOBOIHOCTH IS OJ1-
HOPOJHOTO U U30TPOMHOTO TENA.

4, KpaeBbie ycioBusi Tipu pelieHuH ypaBHEHUS TEIJIONPOBOJ-
HOCTH. [ ' paHMYHbIE YCTIOBUS IEPBOTO U BTOPOTO POJa

S. HavanbHo-kpaeBass 3agada mjii OJHOPOJHOTO YpaBHEHUS
TEIUIONPOBOJAHOCTH (IIPUMEP aHATTUTHYECKOTO PELICHUS ).

6. 3agaua Credana o mpomep3aHuu TpyHTa (OJHOMEpHas 3aja-
ya).

1. ['pannuHOE ycnoBrEe Ha TpaHULE TAJIOU U MEP3JI0U 30HBI IIPU
MPOMEP3aHUH TPYHTA.

8. 3akoH Dypbe B 33/1a4ax TEILIONEPEaauH.
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Q. 3akoH HproTona-Pruxmana 11t KOHBEKTUBHOTO TEMIOO0OMEHA.

10.  3axon Credana-bonbimana 1yist TEMIOBOTO U3ITYUCHHUS.

11.  duddepeniuanbHoe ypaBHEHHE TEIJIONPOBOJIHOCTA C BHYT-
PEHHUMH UCTOYHUKAMU TETIA.

12.  T'panuyHbIe YCIOBHS TPETHErO W YETBEPTOTO poja B 3ajlayax
TEOPUH TETIOMPOBOAHOCTH.

13.  Ocnosubie 3akoHbl Auddy3un. JuddepenmansHoe ypaBHe-
Hue nuddy3um.

14.  JIuddepeHuunanbHble ypaBHEHUS TMOA3EMHOW THUAPOTA30/1u-
HaMUKH.

15.  3akoHbl GUIbTpaLINU ra3a.

16.  YpaBHEHHE HEPa3pHIBHOCTU MPH MACCOMEPEHOCE KUIKOCTU
U] Tasza

17.  OcHOBHBIC THUIIBI HAYaJIbHBIX U TPAHUYHBIX YCJIOBUH B 3aj1a-
yaxX TeOpHH (PUIBTPAIIAN KUIKOCTH WIIH Ta3a.

18.  JuddepennmanbHoe ypaBHEHHE MaccOlepeHOca MeTaHa B
00111eEM BHJIE.

19.  Jlunelinbiii 3akoH [lapcu mpu omvicaHUM MaccorepeHoca me-
TaHa B YTOJIbHOM ILIACTe.

20.  VYpauenuem copOuuu JIeHTMIopa Mpu ONMHCAHUU MAacCCOTIe-
peHoca MeTaHa B YTOJIbHOM ILTacTe.

21.  VYpasuenue HaBbe- s onuicaHus ABUKCHUS KUIKOCTH H Ta-
3a.

22. Cucrema ypaBHEHHH JUIsl PEIICHUs 3a/lad TEOMEXaHUKHU JIJIs
OTIpe/IeTICHUS HAMPSHKECHHO-1e(OPMUPOBAHHOTO COCTOSIHUS MAaCCHBA.

23.  @Owusnueckure ypaBHEHHS IS OMMCAHUS CBSI3U HAMPSHKCHUN U
nedopMaimii B HEOJHOPOIHOM Cpeie.

24.  Kpurepuii  Mwzeca sl ONUCaHUST  HANpPSHKEHHO-

ne(opMHUPOBAHHOTO COCTOSIHUSI.
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25. IIpomeMoHCTpUpPOBaTH MOJAETMPOBAHUE TpOIlecca TEIJIOoMNe-
pemnadn B omHOMepHOM 3amaun B cpene COMSOL Multiphysics (moaens
1d)

26.  IIpomeMoHCTpUpPOBAaTH MOJAETHUPOBAHUE TpoOIlecca TEIIOoNe-
penayu B IJIOCKOW MOCTaHOBKE 3aja4u (Mojieib 2d).

27. MopenupoBaHue TpoIecca TEIJIONepPeaayd B OCECHMMET-
PUYHOM MMOCTAHOBKE 3a7a4d (TOJICTOCTEHHAS IoJasi Tpyda ¢ rpaHuYHBIMU
YCIIOBUSIMU TIEPBOTO U TpeThero poja) B cpene COMSOL Multiphysics.

28. MonenupoBaHue mporecca MPOMEp3aHus TPyHTa B Cpelc B
mIockoM moctaHoBke 3anauu B cpeage COMSOL Multiphysics (Monenb
2d).

29. MopenupoBaHue IMpolecca IMPOMEp3aHusi TPyHTa BOKPYT
CKBaXUHBI B Cpe€li€ B OCECUMMETPUYHOM IMOCTAHOBKE 3aJaud B Cpene
COMSOL Multiphysics.

30. MopenupoBaHue pacmpeneieHusl TEMIEpaTypbl B IMOBEPX-
HOCTHOM CJIO€ MOPOJbl MPU HArpPEBE CTPYEeH PEakTUBHOW TOPENKU (MO-
nenb 2d).

31. MonenupoBanue 0a30BOM METOIUKH OmpeeracHus: kodpdu-
[IIEHTa TETUIONPOBOTHOCTH TOPHBIX MOPOA B TAOOPATOPHBIX yCIOBUAX B
cpene COMSOL Multiphysics.

32. MopnenupoBanue B cpene COMSOL Multiphysics metona
onpeneneHus kKodpuireHTa TemIonpPOBOJHOCTH TOPHBIX MOPOA C HUC-
M0JIb30BaHNEM TIOCTOSIHHOTO UCTOYHHUKA Harpena.

33.  MopnenupoBanue B cpene COMSOL Multiphysics croco6a
onpeaeneHus: KO3PPUIMEHTa TEIUIOBBIX CBOMCTB TOPHBIX MOPOJI METO-
JIOM MEPUOANYECKOTr0 Harpena.

34. MopnenupoBanue B cpene COMSOL Multiphysics croco6a
OTIpEIENICHUS] TETJIOBBIX CBOMCTB TOPHBIX MOPOJ METOAOM E€IWHUYHOTO

HMITYJIbCHOI'O HarpcBa.
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35. MopaenupoBanue npoiecca qudpdy3un B MIOCKON MOCTAHOB-
ke 3amaun B cpee COMSOL Multiphysics.

36. MopnenupoBanue B cpene COMSOL Multiphysics ¢uibtpa-
MU BOJABI B IOPOTHOM MacCUBE (TPaHUYHBIC YCIOBHSI TIEPBOTO POJIA).

37. MopnenupoBanue cpege COMSOL Multiphysics motoka Bo-
Il B TOPU30HTAIBHYIO CKBOXKHHY, TPOOYPEHHYIO B BOJOHOCHOM TIOPO/I-
HOM MacCHBE.

38.  MopnenupoBanue cpege COMSOL Multiphysics Temna ot-
KauK¥, U3 BOJOIOTJIONIAIONIEH CKBaKUHBI (TPAaHUYHBIE YCIOBHS TTEPBOTO
pona).

39. MoguenupoBanue B cpene COMSOL Multiphysics oTkauku
BOJBI U3 TOPU3OHTAIBHONW CKBXUHBI TIPH 3aJaHHOM TeMIIe (TpPaHUIHBIC
YCJIOBUSI BTOPOTO POJIA).

40. MopnenupoBanue B cpeae COMSOL Multiphysics mporiecca
Jera3aliy yroJibHOTO IJIACTa Yepe3 TOPU30HTAIBHBIE CKBAKUHBI.

41. MopnenupoBanue B cpeage COMSOL Multiphysics nputokoB
MeTaHa B JIeTa3allMOHHBIC CKBAYKUHBI.

42. MopenupoBanue B cpere COMSOL Multiphysics crenenu
MOHMKEHHUSI Ta30HOCHOCTH YTOJBHOTO IIacTa B TPOLIECCE TUIaCTOBOM
CKBQ)KHHBI.

43. MopenupoBaHUE BO3AYIIHBIX MOTOKOB Ha MOBEPXHOCTU XBO-
CTOXPaHWIIHIIA.

44,  MopnenupoBanue B cpene COMSOL Multiphysics pacnpene-
JICHUSI HAMpPSDHKEHUW BOKPYT TOJ3EMHOUN BBIPAOOTKM B IIJIOCKOW TOCTa-
HOBKe 3a/1auu (Mozaenb 2d).

45.  MopenupoBanue B cpege COMSOL Multiphysics onopHoro
JIaBJICHHS B OYMCTHOM 3a00¢e (Moxaenb 2d).

46. Mopnenuposanue B cpene COMSOL Multiphysics pacnpene-

JeHus AedopMaIiii BOKPYT MPSIMOYTOIBHOU BRIPAOOTKH (MOAENb 2d).
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47.  Bunsl cuctem xoopaunat B COMSOL Multiphysics. O6mas
XapaKTepPUCTHKA.

48. Buasl cuctem koopauHat B COMSOL Multiphysics. I'o-
OasibHas cucTeMa KOOpAUHAT.

49. Bunbl cucrem koopauHatr B COMSOL Multiphysics. Jlo-
KaJbHas TeOMETPUYECKasi CHCTeMa KOOp/IMHAT.

50. Bunsr cuctem xoopauHat B COMSOL Multiphysics. Cucre-
MBI KOOPJIMHAT, OTIPEICIIIEMbIE ITOJIh30BaTeNIeM IpU pazMepHocTH 2D.

51.  Buns cuctem xoopauHat B COMSOL Multiphysics. Cucre-
MBI KOOPJIMHAT, ONPEAEISAEMBbIE MOJIB30BaTENIEM NIPU pa3mepHocTr 3D.

IIpumepHbIe 3a1a44 K 3a4eTy

1. IHoctpoute B COMSOL Multiphysics rpaduk pacnpeneineHus

TEeMIIepaTyphbl BOKPYT 3aMOPaKUBAIOIICH KOJOHKH B T€YEHHUE Bpe-

MEHHU.

2. ITo pesynbraTtam moaenupoBanusi B COMSOL Multiphysics BbI-

YUCIUTh KOI(PPUIUEHT TEIUIONPOBOJIHOCTH TOPHBIX MOPOJ 1O Me-

TOJIMKE C UCTIOJIB30BAaHUEM TMIOCTOSTHHOTO UCTOYHHUKA Harpena.

3. Tlo pesynbpratam moaenupoBanusi B COMSOL Multiphysics Bbi-

YUCIUTh KOAPOUIIMEHT TEeMIEepaTypOIPOBOHOCTH IO METOJIHUKE

NEePUOANYECKOTO Harpena.

4. Ilo pesynabraTam monenupoBanuss B COMSOL Multiphysics BbiI-

YUCTUTH KOIPPUIIMESHT TETUIONMPOBOJIHOCTH TIO METOAWKE CAMHNY-

HOTO MMITYJIbCHOTO Harpena.

5.ITo pesynbpratam moxaenupoBanusi B COMSOL Multiphysics mo-

CTOPOUTH pacmpesiesieHue TEMIEPaTyphbl B TOBEPXHOCTHOM CJIOE TI0-

POJIbI IPY HArpeBe CTPyel PEaKTUBHOW TOPENIKU (TPaHUYHBIE YCIIO-

BUSI TPETHETO POJIA).

6.I1o pesynbraTtam moaenupoBanus B COMSOL Multiphysics npu-

TOKU BOJBI B CKBOKHMHY U3 TOPOIHOTO MaccHBa (TPaHUYHBIE YCIIO-

BUSI TIEPBOTO POJIA).
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7.I1o pesynbpraram monenupoBanuss B COMSOL Multiphysics BbiI-
YUCJIUTH HANOp BOJBI B CKBAXWHE MPH OTKAYKa BOJBI M3 TOPU30H-
TaJbHOM CKBaXXUHBI MPU 3aJlaHHOM TeMIle (TpaHUYHbIEC YCIIOBUS
BTOPOTO POJIa).

8. Ilo Tpe3ynbpTaTaM MOJEIMPOBAHUS MOCTPOUTH I'paUKu pacrpe-
JIeJICHUs] TeMIepaTypbl IpU 3aMOpPaXUBAHUU TPYHTa BOKPYT CKBa-
YKUHBI.

9. o pesynbratam monenupoBanuss B COMSOL Multiphysics mo-
CTPOUTH TpaQUKU pacrpepaeNeHHs TUIaCTOBOTO JIaBJICHUS BOKPYT Jie-
ra3allMOHHON CKBAKUHBI, IPOOYPEHHOU B YTOJBHOM ILJIACTE.

10.ITo pesynbraram moaenupoBanusi B COMSOL Multiphysics mo-
CTPOHTH paclpeieliecHue BETPOBBIX MOTOKOB Ha IMOBEPXHOCTH XBO-
CTOXpaHWIHIIIA.

11. Tlo pesynbraram moxenupoBanusi B COMSOL Multiphysics

BBIYHCIIUTDb BCIIMYMHY OIIOPHOTO AABJICHUA BOIM3H BBIpa6OTKI/I.



