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1 OBIIAA XAPAKTEPUCTUKA ITPOI'PAMMBbI

1.1 Hean peanusanum nporpamMmmbl

¢dopmupoBanue y ciymarened Npo(ecCHOHANBHBIX KOMIETEHIUH, HEOOXOIUMBIX IS
npodeccuoHaNbHOM AeATeIbHOCTH B O0JIACTH TEIUIOra3ocHaOkeHus M BeHTwAuuu. [Iporpamma
HaIpaBJIeHa Ha IOATOTOBKY K INPOEKTHOM M 3KCIUlyaTallMOHHOW AesTenbHOCcTH. CiymaTensm
naroTcss 0a30Bble 3HAHUS [0 MPOEKTUPOBAHMIO U OSKCIUTyaTallMd CUCTEM Tra3ocHaOXeHus,
TEIIOCHAOKEHU S, OTOTUICHUS, BEHTHIIALIMN U KOHIUITMOHUPOBAHHMSI BO3/TyXa.

[Iporpamma  npenHasHaueHa Uil JIML, OKEJAKOIIUX  OCBOUTH  JOINOJHUTEIbHYIO
npoEeCCHOHATBHYI0 MPOrpaMMy M HMMEIONMX cpeaHee Npo(ecCHOHAIBHOE WM BBICIIEE
HernpoduIbHOE 00pa3oBaHue.

[Iporpamma siBISIeTCSl MPEEMCTBEHHONH K OCHOBHOW 0Opa3oBaTEIbHOM MPOrpamMMe BBICIIETO
oOpa3zoBaHHs HaIpaBJICHUS MOJTrOTOBKHU 08.03.01 «CTpOUTEIBCTBOY, npoduib
«TemnorazocHabxeHUEe U BEHTHIISLHSA» — OaKaiaBp.

1.2 XapakTepucTHKa HOBOro0 BHAQ NPOPecCHOHAIbHON [eATeJbHOCTH W (WJIH)
NpHCBAaHBaeMOii KBATH(PUKAIUH

Obnacte TpodecCHOHATBHON JAEATEIFHOCTH CIyHIaTessl, MpOIIeAImero o0ydeHue Io
nporpamMmme npo(eccHOHaNbHOW —mepenoArotoBku  «TemnorazocHaOKeHHe W BEHTHILSLINS
BKJIFOYACT: IPOCKTUPOBAHUC, CTPOUTCILCTBO, OKCILIyaTalldd BHYTPCHHHX CHUCTEM OTOIIJICHHA,
BEHTWIALMN U KOHIWIMOHWPOBAHMS M HAPYKHBIX CETeH TEIUIo- U ra3ocHaOkeHHs. Bo3MoxHbIe
C(i)epbl ACATCIIBHOCTHU: IMPOCKTHO-U3BICKATCIBCKHUEC OpPraHu3alnu, CTPOUTCIIBHO-MOHTAXXHBIC
OpraHM3alK; SKCIUTYaTUPYIOUIHE OPraHU3alMU; TPOMBIIUICHHBIC TPEANPUSTHS: OTAEN TIIaBHOTO
OHCPICTUKA, YIIPABJIAIOIMINC KOMIIAHHUH KUJITUITHO-KOMMYHAJIbHOT'O XO3SMCTBA ropoja.

1.3 TpeGoBaHus K pe3yJibTATaAM OCBOEHHSI POrPAMMbI

[Tporpamma pazpaboTaHa ¢ yueToM TpeOOBaHUI:

- npodeccUOHaNbHBIX CTaHAapToB: «Crenuanuct B 00JACTH NPOEKTUPOBAHUSA CHUCTEM
OTOIUICHUs, BEHTWIALMM M  KOHJUIMOHMPOBAHUS  BO3JyXa OOBEKTOB  KalHUTaJIbHOI'O
CTPOUTENBCTBAY, YTBEPKACHHBbIN [Iprkazom MuHucTepcTBa Tpyna U COUMAIBHON 3amuThl PO ot
04.06.2018 N 346H;

«CrenuanucTt B 00JaCTH MPOEKTUPOBAHUS CUCTEM Ta30CHA0KEHUSI OOBEKTOB KAaUTAIbHOTO
CTPOUTEIBLCTBA», YTBEPKACHHBIN [Ipukazom MuHucTEpCTBa Tpyna U COLMAIBHOU 3amUThl PO ot
31.05.2018 N 341mn;

«Crienpanuct B 00acTH NPOEKTUPOBAHUS TEIJIOBBIX ceTei», yTBepkAeHHbIH I[Ipukazom
MunuctepcTBa Tpyaa u conuanbHon 3amutsl PO ot 10.09.2019 N 609H;

«MOHT@)XHUK CAaHUTAPHO-TEXHUUYECKUX CHUCTEM M OO0OpYAOBaHMS»», YTBEP)KICHHBIHI
[Ipukazom MunuctepcTBa Tpyaa U coruaibHoi 3amuThl PO ot 21.12.2015 N 1077H;

«MOHTa)XHUK CHCTEM BEHTWIALMH, KOHAMIIMOHUPOBAHUS BO3[yXa, MHEBMOTPAHCIIOPTAa U
acriipanumn»», yrBepxkaeHHbId [Ipukazom MunHuctepcTBa TpyAa M COUMAIBHOM 3amuThl PO ot
13.03.2017 N 266H.

- TpeboBanuii ®I'OC BO no nanpasnenuto noaroroku 08.03.01 CtpoutenscTBo.

[Tnanupyemsble pe3yabTaThl 00yUeHHs

[Io oxoHyaHuu OOy4eHHS IUIAHUPYETCS JIOCTH)KEHUE CIYIIATeISIMH  CIEAYIOLIUX
Pe3yJIbTaTOB M0 peanu3aui 0000IIeHHON TPYy10BOH (DYHKIIMU:

- [loaroroBka MpoeKTHON U pabouell TOKYMEHTAlUU MO OTIEIbHBIM 3JIEMEHTaM U y3JlaM
CHCTEM BHYTPEHHETO TEIJIOCHAOKEHHsI, OTOIJICHUS, BEHTHWJIALMHU, KOHIAUIIMOHUPOBAHUS BO3yXa,
BO3IyIIHOTO OTOIJICHUS, MPOTUBOIBIMHOM BEHTUJISIIMU (YpOBEHb KBalu(puKauu 6);

- IlogroroBka IPOEKTHOW NOKYMEHTALMU IO OTAEIBHBIM Y3JIaM M DJIEMEHTaM CHUCTEM
ra3opacnpefiesieHdss M Ta30MoTpeOsieHns OOBEKTOB KallMTaJIbHOIO CTPOUTENbCTBA (YPOBEHBb
kBanuukamnmu 6);

- [loaroroBka npoekTHOU 1 paboueil JOKYMEHTAIMH 110 OTJENbHBIM y3JIaM U 3JIEMEHTaM, 1o
IUTaHaM U TPOQUIISAM TETJIOBBIX ceTel (YpOBeHb KBaTU(pHUKAIMHU 6);



- IlogroroBka M OQoOpMIIECHHE CIEUUANBHBIX PAacyeTOB IO TEIUIOBBIM CETAM (YpOBEHb
KkBanuuKamuu 6);

- BrimonHenue mpocThiX paboT MpHU MOHTaXE CHCTEM BEHTWIISALIWMH, KOHAMIMOHUPOBAHUS
BO3/lyXa, THEBMOTPAHCIIOPTA U acupauu (ypoBeHb KBanupukauuu 2);

- BbmmonHenue npocTeiX pabOT OpU  MOHTaXE M PEMOHTE CHCTEM OTOIUICHHS,
BOJIOCHA0KEHUSI, KaHATM3AIlMH, Ta30CHA0KEHNUS ¥ BOJIOCTOKOB (YPOBEHb KBaTM(UKAIMHU 2).

B pesynbpTare OCBOGHHS MPOrpaMMbI Yy CIyIIATENed JOJDKHBI OBITh CHOPMUPOBAHBI
CIIEyIOIIe KOMIeTeHIHH:

- CnocobeH MOArOTOBUTH MPOCKTHYI0 M pabodyro JOKYMEHTAIMIO 110 OTAEIbHBIM
AJIEMEHTaM M Y3JlaM, BBIIOJHSTH MPOEKTHl CUCTEM OTOIUICHMSI, BEHTUIISIINY, KOHIUIIMOHUPOBAHUS
BO3/lyXa, IPOTUBOJBIMHON BEHTWJISALIUY;

- Cioco0€eH MOATrOTOBUTH MPOEKTHYIO JOKYMEHTALMIO 110 OTJAEJIbHBIM y3JIaM U 3JIEMEHTaM
CUCTeM Ta3opacHpelesieHds U ra3onoTrpediieHus, [Uisi BHYTPEHHUX Ta30MpOBOJIOB U
ra3oMCIONb3yIOIIEro O000pPYAOBaHMS, a TaKkK€ II0 HAPYKHBIM Ta30BbIM CETAM OOBEKTOB
KaluTajabHOrO CTPOUTENILCTBA

- Croco0OeH BBINONHATH CHELUAIBHBIE pPacueThl MO TEIUIOBBIM CETSAM, IOJArOTaBIMBATh
IIPOEKTHYIO U pabouylo JOKYMEHTALMK MO OTJEIbHBIM Y3JIaM U 3JIEMEHTaM, IO IJaHaM TEeIUIOBBIX
ceren

- CriocoOeH pOBOAUTH UCHBITAHUS U PETYIUPOBKY CMOHTUPOBAHHBIX CUCTEM BEHTUJISLIMH,
KOHJUIIMOHUPOBAHUS BO3/IyXa JUIsl TIOCTHXKEHUS IPOEKTHBIX U MACIIOPTHBIX XapaKTePUCTUK

- CrnocoOeH BBIMOMHATH OCO0O0 CIOXKHBIE MOHTQ)XKHBIE M PEMOHTHBIE PAOOTHI CHUCTEM
OTOIUICHHUS, Ta30CHA0KEHU S, BEHTWISILIMK U KOHAULIIMOHUPOBAHUS BO3AyXa

- CrocobeH TpOBOAWTH UCHBITaHUS, 00padaThIBaTh peE3yJNbTaThl M yCTPaHATh
HEUCIIPABHOCTH CUCTEM IIEHTPAIbHOTO OTOIUICHUS U Ta30CHA0KEHHUS.

TpynoBble neiicTBus:

OnpeneneHre pacueTHBIX PACXOJOB TEIUIOBOM OSHEPrUM U TEIUIOHOCUTENS  Ha
TEXHOJIOTUYECKHE HYK/bl, OTOIUIEHHE, BEHTWIALMIO, KOHIUIMOHUPOBAHME BO3/yXa, ropsdee
BOJIOCHA0KEHUE;

O06paboTka, aHaTM3 U TOKyMEHTAIbHOE O0(OPMIIEHHUE MCXOAHBIX JaHHBIX, JOMOJHUTEIHHON
MH(OPMALIUY U PaCYETOB

Pa3paboTka BapuaHTOB TEXHMYECKHX DPELIEHUI 3JE€MEHTOB U Y3JIOB CHUCTEM BHYTPEHHETrO
TEIUIOCHA0XKEHUS, OTOIUJICHHS, BEHTWIALUHU, KOHIMIMOHUPOBAaHMUA BO3JyXa, BO3YIIHOTO
OTOIUIEHHUS, TIPOTUBOILIMHON BEHTHJISLIUN

Odopmiienne rpaduyeckux MaTepHajgoB MPOEKTHOW JAOKYMEHTAIMM IO pa3paboTaHHBIM
TEXHUYECKUM PEIICHUSM 3JIEMEHTOB U Y3JIOB CUCTEM BHYTPEHHETO TEIJIOCHAO0KEHMSI, OTOIIJICHHUS,
BEHTWISILIMY, KOHAMLMOHMPOBAaHUSA  BO3/yXa, BO3AYIIHOTO OTOIUIEHHUS, IPOTHBOJBIMHOM
BEHTHUJISIAH

Pa3zpaboTka cxeM cHCTEM BHYTPEHHETO TEIJIOCHAOXKEHHs, OTOIUICHUS, BEHTUJIALMNY,
KOHMIIMOHUPOBAHUS BO3/yXa, BO3IyIIHOTO OTOIJIEHUS, IPOTUBOBIMHOIN BEHTUIISILIUU

BrruepunBaHue 21€MEHTOB, Y3JI0B U JIeTaJIel Ta3011pOBOJIOB

BolnosnHeHne KOMIIOHOBOYHBIX peEIIeHUN (IJIaHOB, pa3pe30B) MpU MPOEKTUPOBAHUU
BHYTPEHHET 0 ra30HMCII0JIb3YIOIIEr0 000PYJ0BaHUS 0OBEKTOB

BrinosiHeHME NPUHIMNIUATIBHONW CXEMBI Fa30MPOBOIOB

BrinonHenue pa3Boky ra3onpoBoi0B

CocraBnenue cnenuduKanuii 000pyJoBaHHUs U MaTepuaioB BHYTPEHHUX Tra3oNpoOBOJIOB U
ra30MCHOIb3YIOLIEro 000py10BaHUs

C6op, 00paboTka W aHAIW3 WCXOMHBIX JAHHBIX JJIs1 BBHITIOJHEHUS THAPABINYECKOTO U
IIPOYHOCTHOT'O pacyeTa ra3onpoBoja

PacueT nuameTpoB TpyOOIPOBOIOB 1O MOTYYEHHBIM JaHHBIM

BrlnonHenue miaHa Tpaccel ra3onpoBOIOB

OmnpeneneHne 4acoBbIX U TOAOBBIX PAaCXO0B ra3a Jjsl pa3InYHbIX TUIIOB OOBHEKTOB

COop Harpy30K Uisl BBITOJIHEHHS THAPABINYECKOTO pacueTa TEIUIOBBIX ceTe

AHanu3 cxeMbl TEIJIOBBIX ceTei

Pacuer nuameTpoB TEMIIOBOM CETH MO MOJYYEHHBIM JaHHBIM
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BrluepunBaHue 11aHa Tpacchl TEIUIOBOM CETH
BrruepunBaHue MOHTaKHOM CXEMBI 110 TPACCE TETIOBOM CETH

Ananu3 u cO60p JaHHBIX JJIS BBITOJHEHHS MPOYHOCTHOTO pacueTa TEIUIOBOW CETH C Y4eTOM
KOMIIEHCAI[M1 U CAMOKOMIIEHC AU

Omnpenernenre BEMMYUHBI HEOOXOAUMOTO PACTSKEHUSI KOMIIEHCATOPOB

Omnpenenenue auamMeTpoB TPYOONPOBOJOB IO 3aJaHHBIM pacxojaM TEIJIOHOCUTENS H
pacrojaraeMbIM IepenajiaM JaBJIeHUs B CETH WM Ha OTAEJBHBIX y4acTKaxX TEIJI0BOM CeTH

Omnpenenenye BEeIMYMHBI 1JICHUS 1aBICHUS Ha KaXKI0M y4acTKe TpyOOIpoBOAHOM ceTH

[TonGop AMarHOCTHYECKUX U U3MEPUTEIBHBIX HHCTPYMEHTOB U PHOOPOB

Bu3syanbHblil 0CMOTP CMOHTHPOBAHHOI'O 00OPYAOBaHUS

VcnplTanus CHUCTEM OTOIUICHHUS, BHYTPEHHETO XOJIOIHOTO W TOPSYero BOJOCHAOKEHMUS,
TEIUIOr€HEePaTOPOB T'HPOCTATUYECKUM U MAHOMETPUYECKUM METOA0M

TemsnoBoe HCHBITAHWE CUCTEM OTOIUIEHHWS HA PABHOMEPHBIM IIPOIPEB OTONUTEIbHBIX
IpUOOPOB C peryIiupoBaHUEM

[IpoBepka COOTBETCTBUSI YCTAHOBJIEHHOTO OOOPYJOBAaHHUS M BBIIOJHEHHBIX PaboOT paboueit
JOKYMEHTAIMK U TpeOOBaHUSIM HOPMATUBHBIX IOKYMEHTOB

HcnpiTanue u peryaiupoBaHue TPyOOIIPOBOAHBIX CHCTEM, 000PYIOBaHHS U allllapaTypbl

ITyck u Hanmaska CaHUTAPHO-TEXHUYECKUX CHCTEM

BusyanbHbplii  OCMOTp  CMOHTHPOBAaHHOIO  OOOpYyIOBaHUS ~ CHUCTEM  BEHTHWJIALIMU,
KOH/IMIIUOHUPOBAHMS BO3AyXa, IHEBMOTPAHCIIOPTA U acCUpaluu

[IpoBenenue ruApaBIMYECKUX HCHBITAHUN CHUCTEM BEHTWISLUU U KOHAULMOHUPOBAHUS
BO3/yXa, IHEBMOTPAHCIIOPTA U aCUpaluu

[IpoBenenue a’poaMHAMHYECKMX UCHBITAHUM CHUCTEM M BO3IYyXOPAaCIHpeIeIUTEIbHBIX
YCTPOMCTB

3amepsl adpOJMHAMUYECKUX XapaKTEPUCTHK (pacxo/a BO3AyXa U Pa3BHUBAEMOTO JIABJICHUS)
BEHTHJIATOpA

3amephl pacXxoJ0B BO3yXa U JIaBJICHUI B XapaKTEPHbIX TOUKAX CETU

3anuch pe3yabTaToOB MOKA3aHUI U3MEPHUTEIbHBIX TPUOOPOB

BrImonHeHne 3CKU30B M MOHTA)KHBIX CXEM CHCTEM OTOIUICHUS, Ta30CHA0KEHUS, BEHTHIISIIHN
Y KOHJUIIMOHUPOBAHUS BO3]lyXa

[Ipon3BoacTBO 3aMepoB C HaATyphl [ MOHTa)ka TpyOONpPOBOIOB, BO3JIYXOBOJIOB U
000pYZI0BaHUS CUCTEM OTOIUICHUS, TA30CHA0KEHHs], BEHTHJISALMH, KOHTUIIMOHUPOBAHUS BO3/1yXa.

Heo0xonnmblie ymeHnus:

OcyiecTBiaTh cO0p, 00pabOTKY U aHAIU3 CIIPaBOYHON U pedepaTUBHON NMH(DOPMALINY;

OcCyImiecTBIATh MOUCK, 00padOTKY M aHAJU3 TAHHBIX O TEXHUYECKUX PEIICHHUSX DJIEMEHTOB U
y3JI0B CHUCTEM BHYTPEHHErO TEIJIOCHAOKEHHsI, OTOIJICHUS, BEHTHISALMH, KOHIUIMOHHUPOBAHHUS
BO3/yXa, MPOTHBOABIMHON BEHTWJISIHH, AHAJOTMYHBIX IO (PYHKIMOHAILHOMY Ha3HAYCHHUIO W
YCJIOBUSAM NPOEKTUPOBAHUS;

BEIONHATE  pacueTsl pacxoJ0B TEIUIOBOW OJHEPrUM W PAcXOJOB TEIUIOHOCHTECH Ha
TEXHOJIOTUYECKHUE HYX/bI, OTOIUICHHWE, BEHTWIALMIO, KOHAWIMOHMPOBAHUE BO3/yXa U Tropsuee
BOJIOCHAOKEHNE

OcymiecTBiATh 1 000CHOBBIBATh BBIOOP THUIIOBBIX NMPOEKTHBIX PEIICHUI 3JIEMEHTOB U Y3JI0B
CHCTEM BHYTPEHHETO TEIUIOCHAOKEHWsI, OTOIJICHUS, BEHTHWIISAINN, KOHAUITMOHUPOBAHHS BO3/IyXa,
BO3/YIIHOTO OTOIUIEHHUS, MPOTHUBOJBIMHONW BEHTWJISILIMM B COOTBETCTBUH C (YHKIIMOHAJIHHBIMHU,
TEXHOJIOTUYECKUMH,  CAaHWTApHBIMH  TpeOOBaHWSMH,  yCTAHOBJICHHBIMH  3a/JlaHUEM  Ha
MIPOEKTHUPOBAHUE

OcCymiecTBIATh pacyeTsl M MOJ0OP OTOMHUTEIBHOTO W BEHTWJISIIMOHHOTO O0OpYIOBAHHSA,
000pyZ0BaHUS Ul CUCTEM KOHIUIIMOHUPOBAHMS BO3/yXa U XOJOIMWIBHOTO 000pYyI0BaHUs, BEIOOP
MecTa pa3MenieHus 000PYI0BaHUs, TEIUIOPOBOOB U BO3yXOBOIOB

[Ipon3BoauTh HEOOXOAMMBIE pacyeTbl Uil HPOSKTHPOBAHUS CHCTEM BHYTPEHHETO
TEIUIOCHA0KEHUS, OTOIUICHHS, BEHTWIALWH, KOHIUIIMOHHUPOBAHUS BO3[yXa, BO3IYIIHOTO
OTOIUICHHSI, IPOTUBOABIMHON BEHTUJISILIUN

OcymecTBiaTh aHaiu3 W OOOOUIEHHE OmblTa MPOEKTHUPOBAHUS, CTPOUTENIHLCTBA U



AKCIUTyaTalliil aHAJOTMYHBIX CHCTEM BHYTPEHHETO TEIUIOCHA0)KEHUS, OTOIJICHHS, BEHTHIISIIHH,
KOH/IUITUOHUPOBAHMS BO3/IyXa, BO3IYIIHOTO OTOIUICHHSI, IPOTUBOABIMHON BEHTHIISIIUN

OmnpenensTh ONTUMAIBHBIE CXEMBbI CHCTEM BHYTPEHHETO TEIUIOCHA0XKEHUS, OTOIUICHUS,
BeHTWISIIINK, KOHAWIMOHUPOBAHUS  BO3JyXa, BO3AYIIHOTO OTOIUICHHUS, MPOTUBOJBIMHON
BEHTHJISIIUH

OnpenensiTh ONTUMATbHBIE CXEMbl TMPUCOCIUHEHUS CHUCTEM OTOIUICHHS, BEHTHIIALNHU,
KOH/IUITUOHUPOBAHHS BO3/yXa, BO3IYIITHOT'O OTOTUICHHS K TETUIOBBIM CETSIM

BBITIONMHATE  TPAcCHPOBKY  TEIJIONPOBOJOB CHCTEM BHYTPEHHETO  TEIIOCHAOKEHUS,
OTOIUICHHSI, BEHTHJISIIMY, KOHUIIMOHUPOBAHUS BO3lyXa U BO3AYIIIHOTO OTOTUICHUS

OnpenensiTh ONTUMATbHBIE TEXHHUYECKHUE XapaKTEPUCTHKU YCTPOWCTB M OCYILIECTBIATH
noI00p BEHTHIISIIIMOHHOTO 00OpYAOBaHMsI, 00OPYAOBaHUS Ui KOHIUIIMOHHUPOBAHUS BO3JIyXa U
XOJOAUIBHOTO 000PYAOBAHUS

[TpumeHsTH TPEOOBAHKSI HOPMATHBHO-TEXHUYECKUX IOKYMEHTOB B 00JIACTH MPOCKTUPOBAHHMSI
U CTPOUTENBCTBA BHYTPCHHHX Ta30MPOBOJIOB W Ta30HCIIONB3YIOIMIET0 O0OPYIOBaHUS IS
MOJITOTOBKH MTPOEKTHON TOKYMEHTAIIUU Ha OT/ICIbHBIC Y3JIbI U 3JICMEHTBI

OcymecTBiate cOOp, 00pabOTKy ¥ aHaIW3 WCXOMHBIX JAHHBIX IS BBHITIOJHEHUS
KOMITOHOBOYHBIX PEIICHHUH, Fa30BbIX CXEM M Pa3BOJKU TPYOOIIPOBOIOB

OcymecTBiaTh cOOp, 00pabOTKYy ¥ aHalW3 WCXOJHBIX JAHHBIX JUIS  BBITIOJHEHUS
THJIPABINYECKOT0 U IIPOYHOCTHOTO pacyera ra3zonpoBoja

[IpumensiTh  TpeOOBaHUS HOPMATUBHO-TEXHHUYECKHX JOKYMEHTOB JUISl  BBITOJIHCHUS
THJIPABINYECKOT0 U IPOYHOCTHOTO pacyera ra3zonpoBoja

[IpuMeHSITh OCHOBHBIC 3aBUCUMOCTH W METOJHKH BBIMOTHCHHS THIPABINICCKUX PACUCTOB
TEIJIOBOH CeTH

Hcnonb30BaTh JUArHOCTHYECKUE U H3MEPHUTEIHHBIC MHCTPYMEHTHI H TPUOOPHI

Vcnonb30BaTh JUAarHOCTUYECKHE W HM3MEPHUTEIbHBIE MHCTPYMEHTBI W MPHOOPHI  JUIs
MIPOBEJICHUS] HMCIIBITAHUNA CMOHTHUPOBAHHBIX CHCTEM BCHTHJISAIMU, KOHIWIIMOHUPOBAHUS BO3AyXa,
MTHEBMOTPAHCIIOPTA ¥ aCTTUPAIHH

[TpuMeHsTh MpaBUiia MPOBEICHHUS HUCIBITAHHI CMOHTHPOBAHHOTO OOOPYIOBAHHS M CHUCTEM
BEHTWJISINH, KOHIUIIMOHUPOBAHUS BO3/TyXa, THEBMOTPAHCIIOPTA U aCIIHPAIIUN

[TpuMEHSITh TEXHOJIIOTUM MOHTaKa 00OPYJIOBAHUS CHCTEM BEHTHJISIINU, KOHJIUIIMOHUPOBAHUS
BO3/IyXa

Heo0xoaumble 3HaHMSA:

TpeGoBaHUsT HOPMATHUBHBIX IMPABOBBIX AKTOB W HOPMATHUBHO-TEXHHYECKUX JOKYMEHTOB K
BUJAaM U O00beMaM J[JaHHBIX, HEOOXOAUMBIX MM TPOCKTHUPOBAHUS CHUCTEM BHYTPEHHETO
TEIUIOCHAOXKEHUSI, OTOIUICHUS, BEHTWJISIMHM, KOHJIUIIMOHHWPOBAHUS BO3/yXa, MPOTUBOJIBIMHOMN
BEHTUJISIIIHH

TexHonmornueckne, SKOHOMHUYECKHE, CAHUTAPHBIE W MPOTHBOMOXKAPHBIE TPEOOBaHUS K
pa3IMYHBIM  THUIAaM CHCTEM BHYTPEHHEro TEIUIOCHAOXKEHUS, OTOIJICHUS, BEHTUJISINH,
KOHJIUIIUOHUPOBAHUS BO3/TyXa, TPOTUBOILIMHON BEHTHIISIITIU

OcHoBHBIE (DaKTOpPBI U TMOPSJOK OMpPENeNEHUs PACUETHBIX PACXOJIOB TEIUIOBOW SHEPTHUH U
pacxoJloB  TEIJIOHOCUTENEH Ha  TEXHOJOTMYECKHUE  HYXKIbl, OTOIUIEHHWE, BEHTHIALMIO,
KOHJIMIIMOHUPOBAHHUE BO3/yXa U TOpsUee BOIOCHAOKEHHIE

HopmaTtuBHO-TeXHHUYECKass JOKYMEHTAIMsl [0 MPOECKTUPOBAHUIO CHUCTEM BHYTPEHHETO
TEIUIOCHAOXKEHHS, OTOTUICHMS, BEHTIJISIMH, KOHJWIIMOHUPOBAHMUS BO3AyXa, BO3IYIIHOTO
OTOIJIEHUS, TPOTUBOIBIMHON BEHTUIISIIUN

[IpaBuna odopmieHuss TPOSKTHOW W paboUeil MOKYMEHTallUM IO CHCTEeMaM BHYTPEHHETO
TEIJIOCHAOKEHHUs, OTOIUICHUS, BEHTUJISIUHN, KOHIAWIIMOHUPOBAHUS BO3AYyXa, BO3IYIIHOTO
OTOIUJICHUSI, TPOTUBOILIMHON BEHTHIISIITUN

[TpousBoauThs moadop o0opymoBaHUS, 00ECIIEUNBAIOIIETO BHITIOTHEHHE TPEOOBAHHM 3alaHuUs
Ha MIPOCKTUPOBAHUE

MeToauku pacueToB CHCTEM BHYTPEHHETO TEIUIOCHAOXKEHUs, OTOIUICHHUS, BEHTUJISIIHU,
KOHJIUITMOHUPOBAHUS BO3/TyXa, BO3IYIIIHOTO OTOTUICHHUSI, POTHUBOABIMHON BEHTUJISIINN

[IpaBuna BBIMONMHEHUS W OQOPMIICHHS TPOEKTHOM JOKYMEHTAIIMH B COOTBETCTBHH C



TpeOOBaHUSAMU HOPMATHUBHO-TEXHUUYECKUX IOKYMEHTOB

HopMmbl pacxoma ra3a mis pa3iMuHBIX THIOB OOBEKTOB M METOAHMKH OMpEAcIICHUs
MAaKCHMAaJIbHOT'O YaCOBOI'0 pacxoja rasza

HopwMmsbl 1 MeTobI pacueTa Ha IPOYHOCTH TEMJIOBOM CETH

MeTtoauky BBITIOJIHEHUS TUAPABIMYECKOTO pacyeTa

BenuuuHbl TUAPABIMYECKUX XAPAKTEPUCTHUK, YACIbHBIX NOTEPH Uil Pa3HBIX THUIIOB
MaTepuajIoB TpyOOIPOBOIOB

[IpaBuna mnpoBeneHUsT MUCHBITAHUN CHUCTEM OTOIUICHHUS, BOJIOCHAOXKEHMsS, KaHaJIU3aluHy,
ra3oCHa0XeHHs U BOJOCTOKOB

[TpaBwia mpoBeaeHUS UCTIBITAHUN 000PYIOBaHHS U TPYOOIIPOBOIOB

[IpaBuiia mpoBeeHUSI UCTIBITAHUI CMOHTUPOBAHHOTO OOOPYIOBAHMS M CUCTEM BEHTHJIALIUU,
KOHJAUIMOHUPOBAHKS BO3/1yXa, THEBMOTPAHCIIOPTA U aCIIUPALIMHI

Meroasl NpoBeNEHUS W3MEPEHUN TUIPABIMYECKUX U a3POJMHAMMYECKUX XaAPAKTEPUCTHK
CMOHTHPOBAHHOTO OOOpYIOBaHUS M CHCTEM BEHTWIALWU, KOHIUIMOHUPOBAHUS BO31yXa,
ITHEBMOTPAHCIIOPTA U aCIUPALUU

Ha3nauenune, WHCTpYKIMM II0 DKCIUTyaTallud JUAarHOCTUYECKUX U HU3MEPUTEIBbHBIX
WHCTPYMEHTOB M MPHOOPOB Isl IPOBEACHUS UCIBITAHUNA CMOHTHPOBAHHBIX CHCTEM BEHTUIISIIUHU,
KOHJAUIMOHUPOBAHMS BO3/1yXa, THEBMOTPAHCIIOPTA U aCIIUPALIK

[TpuHIMIBI paOOTHI MOHTUPYEMBIX CHCTEM BEHTUIISIIIK, KOHAUIIMOHUPOBAHHUS BO3TyXa

YcnoBHBIE 0003HAYEHUS, IPUMEHSIEMBIC B MOHTA)KHBIX TIPOSKTaX

TpeboBanusi, npeabABIsIEMbIe K KAYECTBY BBIOIHAEMBIX 0CO00 CIIOKHBIX MOHTa)XKHBIX padoOT
CHUCTEM BEHTHISIIMU, KOHAUIIMOHUPOBAHHS BO3/1yXa

Haznauenuss kaxxjgoro BuAa OOOpYyIOBaHUS, OTIENbHBIX JETaleii U y3J0B CHCTEMBI
KOHJAUIMOHUPOBAHMS BO3/1yXa

1.4. Kareropus caymaresei
K ocBoeHuto mporpaMMbl JIOIYCKArOTCS JIMIA, UMEIONINE CpeaHee Mpo(ecCHOHANBHOE H
(unu) BeIcHIee OoOpa3oBaHUE; JUIA, MONydYalolIue cpefaHee MpodeccroHalibHOe U (MIIK)BBICIIEE
oOpa3oBaHme.
1.5 TpeOoBaHusi K YPOBHIO NMOATOTOBKH MOCTYNAKOIIEr0 Ha 0o0y4eHHe M CleHHATbHbIE
TpeOoBaHUs (IPH HAJIUYUM)
He npenycMoTpeHsI.
1.6. ®opma o0yueHus
C ucrnonp30BaHUEM AUCTAHIIMOHHBIX TEXHOJIOTHIN)
1.7. TpyaoeMkocTh NporpamMmsbl coctaBisier 252 daca.
1.8. BoinaBaemblii JOKyMeHT
JIuiiam, yCTienTHO OCBOMBIIIMM 00pa30BaTEIbHYIO IPOTPAMMY U YCIIEIITHO MPOLIEIIIAM
UTOTOBYIO aTTECTAIINIO, BBIJACTCS TUIIIIOM O MPodecCHOHABHOM MepenoroToBKe.

2 COAEP) KAHUE IMPOI'PAMMBbI

2.1 Yueonprii niaan?

Tabnuna 2 - ®opma yueOHOI0 IIaHa IPOrpaMMBbl, peajii3yeMoi ¢ MPUMEHEHHEM YaCTUYHO HJIU B IIOJTHOM
o0beMe TMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH

[To yueOHOMY ITaHY C UCTIONB30BaHUEM
< Haumenos A | AMCTaHIMOHHBIX 00Pa30BATEIBHBIX TEXHOIOT U, cee | T . TIpoMeKy
SKyIIUI
o, aHue 3 dac. i sk TOYHas
5 & , KOHTPOJIb sk
3 jucuuI |- = AynuTOpHEIE JycTaHIIMOHHEIE ayr aTTecTalus
[©) * '
& HBI 2 3aHATHS, ay]I.9ac. 3aHATHSL, ay]1.9ac. gac.
(MO}IyJ'ISI) & BCETO W3 HUX BCETO W3 HUX PK KP | KIT| 3auer Jxsa
PI'P MEH
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1) YueOHBIi 1aH MOKET ObITh COBMELIEH C IIPUMEPHBIM KaJeHIapHBIM yUeOHbIM IpaduKoM
2) datb1 o0yueHust OyayT OMpeAeNeHbI pu Habope TPyl Ha 00ydeHue

2.2 KanenaapHblii yueOHblii rpauk
Kanennapusiii y4eOHbIH rpaduk cocTaBisieTcsl B pOpMe pacrycaHus 3aHATUH MpH Habope

TPYIIIbL.

2.3 Pabovue nporpaMmbl JUCHUIJINH (MOIYJI€ei)
Jucnuninnaa (moayJs) 1. MonTax u 3xcrryaranus cucrem TI'CB

[lenamu ocBoeHUs AUCUUIUIMHBI MoOHTax W skcmyartanus cucrem TI'CB  sBistoTcs:
npuoOpeTeHrne OO0ydYaroIIMMKCS 3HAHUW W MPAKTHYECKUX HABBIKOB JUISI ONTHUMHU3AIMH PaOOTHI
cucreM TI'CB, npu ux mpoeKTHUpPOBAaHUM W pEIICHUS 3aj]ad, CBIAHHBIX C YHEProcOEPeKEHUEM B
OCHOBHBIX IIpolieccax, nporekaromux B cuctemMax TI'CB, a ocBoeHME OCHOBHBIX MPaBUJ MOHTaXa
CHUCTEM COTJIACHO CYIIECTBYIOIIEH HOPMATUBHOM JOKYMEHTAIIUEH. .

[Tnanupyemble pe3ynbTaThl 00y4eHUs 110 JUCHUIUIMHE (MOYIIIO).

B pe3yabrare OCBOGHMS JUCHMIUIMHBL (MOAYJs) y chywmareined JOJDKHBI  ObITh
c(OPMHPOBAHBKI CIIEAYIONINE KOMIETEHIMU:

- CnocoOeH BBIIOJIHATh OCO0O0 CJIOXKHbIE MOHTAKHBIE M PEMOHTHBIE PAOOTHI CHUCTEM
OTOIUICHHUS, Ta30CHA0XKEHN S, BEHTIWIALUY U KOHIULMOHUPOBAHUS BO3/1yXa.

B pe3ynbraTe 0CBOGHUS TUCLMITIIMHBI 00YYarOLIHiCs JOIKEH:

3HaTh:

- IPUHLUIBI paOOTHl MOHTHPYEMBIX CUCTEM BEHTHJIALIMU, KOHAULMOHUPOBAHUS BO3yXa;

- yCcIIOBHBIE 0003HAUEHUS, TPUMEHSEMBIC B MOHTAXHBIX MTPOEKTAX;

- TpeOOBaHUs, MPEIbIBIAEMbIE K KAaUeCTBY BBIIOJHSAEMBIX OCO0O0 CIIOMXHBIX MOHTAXKHBIX
paboT cucTeM BEHTUJISIMU, KOHJUIIMOHUPOBAHUS BO3/1yXa;

- Ha3HAYeHMs KaXJOro BHJA OOOpYIOBaHUS, OTHEIbHBIX JETaliedl U Y3JI0B CUCTEMBI
KOHJUIIMOHUPOBAHUS BO3AyXa

YMeTs:

- T[PUMEHSATh  TEXHOJOTMM  MOHTaxa  OOOpyIOBaHMS  CHCTEM  BEHTWIISLMH,
KOHIUIIMOHUPOBAHUS BO3yXa

BrnaneTs:

- BBIIIOJJHEHMEM JCKHM30B M MOHTAXHBIX CXEM CHCTEM OTOIUIEHHUS, TIa30CHAa0XKEHus,
BEHTWISILIMM U KOHAUIIMOHUPOBAHUS BO3TyXa

- TPOM3BOJICTBOM 3aMEpOB C HATYyphl Ul MOHTaXa TpPyOOINpPOBOIOB, BO3AYXOBOJOB M
000py/I0BaHUS CUCTEM OTOIJIEHUS], Ta30CHAOKEHUS, BEHTUJISIUN, KOHJUIIMOHUPOBAHUS BO3IyXa.

CopepxaHue JUCIUIUIMHBL (MOJyJIf):

Ne, HauMeHOBaHUE TEMBI Copepxanue HaumenoBanue
JEKIAN MIPAKTUYECKUX
(KoMuecTBO 3aHATUI WIH
4acoB) CEMHHApOB WU JP.
(KOMYecTBO 4acoB)
1 2 3
1. Metoxs! moHTaxa cucteM TI'CB 1 -
2. OCHOBHBIE XapaKTEPUCTUKHU HATEKHOCTH PAOOTHI 1 1
CHCTEMBI
3. CBOHCTBO O€30TKAa3HOCTH CHCTEMBI 1 1
4. CBOHCTBO JOJITOBEYHOCTH 1 1




5. IlokazaTenu peMOHTONPUTOAHOCTH 1 1

6. DakTophI, BIUSAIONIME HA OTKA3bl CUCTEMBI 1 -

7. Opranu3zaiusi rpaMOTHOM IKCIUTyaTalli CUCTEMBbI 1 1

8. OnTuMm3aIus peKMMOB pabOThl CHCTEMBI B 0,5 1

MPOIIeCcCe IKCIUTyaTalluu

9. OcHOBHBIE (haKTOPHI, BIUSIONIUE HA MTOBBIIIICHUE 0,5 1

HAIEKHOCTH

10. Pacuér HHTEHCUBHOCTH OTKA30B CHCTEMBI 1 2

11. PacueTt moka3sareis HaJIeKHOCTH CUCTEMBI 1 2

Hroro 10 11

OreHka KayecTBa OCBOCHMS JUCLUIUIMHBI (MOIYJIS):
2.3.1. ®opma mpOMEKYTOUYHOM aTTECTAIMH: 3a4eT
2.3.2. O1IeHOYHBIC MaTEPUATIBI
Bormpocs! k 3auery
1. Yem xapaxTepusyroTcs pa3ilyuHble COCTOSHUSA 00beKTa?

2. IlepeuncinTe BCe M3BECTHBIC BaM COCTOSHUS OTKa30B. B uem ux pazmmuus?

3. Kakue 3akoHBI pacIpelecHus] Cy4alHBIX BEJIMYUH HCIOIB3YIOTCS ISl XapaKTePUCTUKU
pabotsl cuctem TI'CB u BuB?

4. YeMm xapakTepHu3yeTcs HaJeKHOCTh C TOUKH 3pEeHUsI 6€30TKa3HOCTU PabOThl 00BEeKTa?

5. Ilepeunciure Bce M3BECTHBIE BaM I[IOKa3aTed, XapaKTEpPHU3YIOIIME TOJTOBEYHOCTH
cucteMbl. Kak oHM BIUSIIOT HA HaJIEKHOCTH?

6. Oxapakrepu3yiTe HaJle)KHOCTb PaOOTBHl CUCTEMBI C Y4ETOM IIOKa3aTesiel, OTBEYAIOIUX 3a
PEMOHTOIIPUTOTHOCT.

7. Yem xapakTepuszyeTcss OCHOBHBIE MEPUO/IbI PAOOTHI CUCTEM U KaKWe 3a/a4d CTaBSITCS B TON
CBSI3U JJISI CHIDKEHUSI ITapaMeTpa MOoTOKa OTKa30B?

8. KakoBbl ocobGeHHOCTH pabOThl CHCTEM BOJOCHAOKEHHMS W KaKk OHHM BIHUSIOT Ha
HaJIe)KHOCTHbIE TTOKa3aTenn?

9. KakoBsl ocobennoctu pabotsl cuctem TI'CB u ux BnusiHue Ha HaEKHOCTH?

10. KaxoBa MaTremaTndeckasi MOZieNb mpoliecca PyHKIIMOHUPOBAHUS dJIeMEHTa?

11. U3noxure cyTth  mpocreimero  3akoHa  pacnpenenenus  Ilyaccoma wum
COOTBETCTBYIOIYIO METOJUKY pacyera.

12. Kaxkoit 3aK0H mprMeHUM ISl pacueTa CUCTEM C BOCCTaHABIMBAEMBIMU dJI€-MEHTAMHU.
Kak dvepe3 aHanmm3 mpomMeXyTOYHOTO COCTOSIHUSI CHUCTEMBI OMPENETUTh KOJUYECTBO SJIEMEHTOB,
0’KHJIAIOIINX PEMOHTA?

13. B yem cocTouT CyTh METOJ1a CTPYKTYPHBIX CXEM?
14. N3noxure CyTh METOJA JIOTUUECKUX CXEM.
15. HazoBuTe BaxHelIne CBONCTBA MPOCTEUILIETO NOTOKA OTKA30B U YCIOBHSI, KOTOPBIM

OH JIOJKEH Y/IOBJIETBOPSTH.

16. Uto BBI MOHWMAaETE MO/ HECTAIIMOHAPHBIM ITyaCCOHOBCKHUM IMOTOKOM W KakKHe W3
CBOMCTB MTPOCTEUIIIETO MOTOKA MY MPUCYIITH?

17. Kakumu cBoiictBamu oOnagaet motok [lameMa u moyemy ero Ha3bIBalOT MOTOKOM C
OTpaHUYCHHBIM IMTOCTIEACHCTBHEM ?

18. PaccmoTtpute pezepBupoBaHre Kak CrocoO MOBBIMICHHS HaaeXHOCTH. HazoBute ero
THUIIBL.




19.
20.

Kaxkue criocoOb1 yMeHbIIIEHHs OTKa30B BBl 3HaeTe?
Pacckaxute 0 ko3 duimenTax Hagae:xKHOCTU. Kak U 11 4ero OHU UCTIOIB3YIOTCS ?

2.3.3. Meroanveckrue MaTepuaibl

Opranu3zaliOHHO-TIEIarOTUYECKHE YCIOBUS PeaTnu3alui JUCIUILTUHBI (MOTYIs):
a) MarepuanbHO-TEXHUUECKHUE YCIOBUS

Bug pecypca

XapakTepHucTuKa pecypca

Aynuropus

Jlexumonnast, 060py10BaHHAs MPOEKTOPOM, SKPAHOM

KommnbroTepHslii kinacc

He ncnons3yercs

[TporpamMmmHuoe obecrieueHne

He ucnons3yercs

Kannenspckue ToBapsl

He ncnons3yercs

VYcnoBust i GyHKIMOHUPOBAHUS
AIIEKTPOHHON MH(POPMAITIOHHO-
00pa3oBaTeIILHON Cpe/Ibl
(npu ucnons3zoBanuu JJOT)

O6pazosarensusblil mopran MO «"opuzoHT»

0) YueOHO-MeTomM4YecKoe U HH()OPMAIMOHHOE 00eCTICUCHNE

bI€ PECYPChI

Bz XapakTepucTuka pecypca
pecypca
Hopmarusn
BIC CII 60.13330.2016 OToruienue, BEHTUISIIUS U KOHAUIIMOHUPOBAaHUE BO3IyXa
IPABOBBIC | [Tekcr] / AkryanusupoBannas penakuus CHull 41-01-2003 - M.: 2017.- 62c.
aKThbI/peria
MEHTBI
1 ‘Kurenes, b.H. CanurapHo-texHuyeckoe 000pya0BaHUE 31aHUI
[DnexTpoHHEIH pecypc]: yuae6. mocobue / b.H. Kurenés, I'.A. Bonkosa, H.1O.
Cropoxyk - MuHck : Beimr. mik., 2008. — Pexxum gocrtyna:
Jluteparypa http://www.studentlibrary.ru/book/ISBN9789850616166.html
2 Kenpos, B. C. CanurtapHo-TexHHYeckoe oOopymoBanue 3manuii [Tekct] :
y4eOHUK. - 2-€ u31., nepepad. - M. : [BACTET], 2008. - 479 c.
1. lepromes, JI.I'. HanexHocTh cOOpyKeHHM crCcTEM BOJIOCHAOKEHUS
[DnexTpoHHBIH pecypc]: yuebHoe mocobue / JI.I'. Jlepromes, X.X. ®dam, H.JI.
Hepromesa - M. : U3gatensctBo MUCH - MI'CVY, 2017. — Pexxum noctyma:
http://www.studentlibrary.ru/book/ISBN9785726415727.htmi
ONeKTpOHH

2. IlpodeccnoHanbHBII MOHTaX TPYOOTIPOBOJIOB [ DIEKTPOHHBIN pecypc] /
Mammnoctpoutens .— 2012 .— Ne7 .— C. 54-55 .— Pexxum nocryna:
https://rucont.ru/efd/527858

Metoanuec
KHe
MaTepUalIbl

1. HosocenoBa, 0. H. OcnoBel Teopunm HagexHoctn cuctem TI'CB,

BOJIOCHAOKEHUS M BOJOOTBEICHUS [ DNEKTPOHHBIN pecypc]: yuebnoe mocodue / 1O.
H. Hosocenosa. - Maruuroropck, MI'TY, 2009. - 47 c. - Pexum pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=246.pdf&show=dcatalo
ques/1/1060192/246.pdf&view=true. - MakpooObeKT.

2. HoBocenoga, 0. H. TeriocHaOxeHne W BEHTWIANUS [ DIIEKTPOHHBIN pecypc]
: yuebHO-MeToamueckoe mocodue / KO. H. HoBocemoma, I. H. TpyOuusna. -
MarauToropck: MITY, 2015. - Pexum JIOCTyMa:

https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatal
oques/1/1123954/1434.pdf



http://www.studentlibrary.ru/book/ISBN9785726415727.html
https://rucont.ru/efd/527858
https://rucont.ru/efd/527858
https://rucont.ru/efd/527858

B) Kanpogsie ycioBus
KanpoBoe obecrieueHne oCcymecTBIsIOT:
Houent kad. YHulC, x.1.H. HoBocenona FO.H.

Jucuumiamna (Moay.as) 2. TepmoguHamuka

[{enbro OCBOCHHS TUCIUILTMHBI « TepMOIuHAMUKay SBISETCS: (yHIAMEHTAIBHOE H3YICHHE
CTYJCHTaMH OCHOB TEXHHUYECKOW TepMOJUHAMUKHU; oOecrieyeHre 3HAaHUSMH CTYJEHTOB B 00JacTu
TEXHUYECKON TEPMOJAMHAMUKHU OJTHOW M3 0A30BBIX WHKCHEPHBIX TUCIUILUIAH CIEIUATBHOCTH, YTO
MO3BOJISIET CO37aTh (yHAAMEHT Al HedOopMajabHOTO YCBOCHMSI MaTepuana MpoQHINPYIOLUIX
JTMCUUIUIMH: OTOIJICHUS, BeHTWISILIUY, TETUIOCHA0KEHUS, Ta30CHA0KEHUS U .

[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 AUCHUTUTHHE (MOYIIIO).

B pesynbrare OCBOCHHMS IUCHMIUIMHBI (MOXIYyJNs) Yy CIyIIaTeNed OJKHBI  OBITH
c(OpMUPOBAHBI CIEAYIONINE KOMIIETEHIIUH:

- Hcnonp3oBaHME  OCHOBHBIX  3aKOHOB  €CTECTBEHHOHAYYHBIX  JUCHUIUIMH B
npodeccuoHaNbHON eATEeNbHOCTH IPU BBIMOJHEHUH MPOEKTOB CHUCTEM OTOIJICHUS, BEHTUJISIUHY,
KOHIUIIMOHUPOBAHUS BO3/yXa, ra30CHA0KEHUS M TEIJIOCHA0KCHUS

B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI 00 yYaIOIHICS TOJIKEH:

3HaTh:

- 3aKOHBI TEPMOJIMHAMUKH;

- IOHATHUS: TEPMOJMHAMHUYECKAs CHCTEMA, TapaMEeTPhl COCTOSHUS, PYHKIIUH TpoLecca,
PaBHOBECHBIH MpOIECcC, 0OPATUMBIN MPOLIECC, YPABHEHUSI COCTOSHUSA, TEPMOJIUHAMUYECKAS
Jauarpamma, oJIMTPOIHBIN Ipolecc U T.1.;

- BUJIbI U 3aKOHBI MePEIauul TeIUIOTHI Kak B OAHO(A3HBIX, TaK U B IBYX(a3HBIX cpeaax Mpu
CTAIlMOHAPHBIX M HECTAIIMOHAPHBIX PEXHMaXx, 3HATh BEJIMUUHBI, XaPAKTEPU3YIOIIHNE TEPEHOC
TEIUIOTHI U MACChl, 3HATh CIIOCOOBI HHTEHCU(DUKAIIMY TEIUIONEPEIauH.

YMers:

- IPUMEHATH MEPBbIM 3aKOH TEPMOIMHAMUKHU ISl COCTABICHUS SHEPreTHUecKOoro OanaHca
TEIUIOTEXHUYECKUX YCTAaHOBOK MJIM TEIIOBOTO OajaHca JUlsl CUCTEM, B KOTOPBIX HE IPOU3BOJUTCS
pabora;

- MCII0JIb30BaTh YPAaBHEHUE COCTOSIHUS HI€aIbHOTO ra3a, B TOM YHCIIE JUIs Ta30BbIX CMeceil;

- IPOBOJUTH AHAIU3 U PACUYET TEPMOJMHAMHYECKUX IPOILIECCOB M3MEHEHHUS COCTOSIHUS
UJealIbHOTO Ia3a, BOASIHOTO Napa U BIaKHOTO BO3/AYXa;

- pacCUMTHIBaTh MPOLIECCHI UICTEUYECHUSI U IPOCCEIMPOBAHUS Fa30B U MapOB.

BraneTs:

- METOJMKOM pacuera TEPMOJAMHAMUYECKUX I[apaMEeTpPOB HACAIBHOIO Ta3a W Ta30BbIX
cMecel,

- TPaKTHYECKUMU HaBBIKAMH OTpEAeNieHue TEeIUIOTHI M PaboThl TEPMOJUHAMUYECKOTO
nporecca JiIsl pa3InyHbIX paboYnX BEUIECTB;

- pacyeToM M DJKCIEPUMEHTAJIbHBIM MCCIEJOBAaHUEM MPOIECCOB HU3MEHEHHUS COCTOSIHUS
BJIQ)KHOT'O BO3/lyXa C UCIIOJIb30BAHUEM JHarpaMMbl;

- MeToaukoi ompenenenus Tepmudeckoro KIIJ u xoadduimeHTOoB mpeodpazoBaHus Mo
3aJlaHHBIM [TapaMeTpam LHKIIa;

- TpPaKTHYECKUMU HaBBIKAMH B TNPUMEHEHHH MAaTeMaTUYECKUX MOJeNed Tmpu
KOJIMYECTBEHHBIX pacyeTax TeMIIEpATyPHBIX MOJIEH M KOJIMYECTBA MepeJaHHON TETUIOTHI.

Coneprxkanue TUCIUILTAHBI (MOJTYJIS):

Ne, HammeHOBaHME TEMBI Conepxanue HaumenoBanue
JEKIHAN NPAKTUYECKUX
(xomm4ecTBO 3aHATUN WIH
4acoB) CEMHHApOB WU Jp.

(KOIMYeCcTBO YacoB)

1 2 3



http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74414&CODE=74414
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74414&CODE=74414

1. Ilepsslii 3akoH TepmoauHamMuku. [lonarue
paloThI B TEPMOIMHAMHUKE, TOHATUE TEILIOTHI
npouecca. Tertora u paboTa kak GOpMbI epeaun
SHEpPruu. DKBUBAICHTHOCTh TEIUIOTH M pabOTHI
®opMyIUpPOBKU U aHAIUTHYECKask hopMa IEPBOTro
3aKOHA TEPMOAVHAMMUKYN OHTanbnusA. AHAIUTHYE-
CKO€ BBIPAKEHUE NIEPBOI0 3aKOHA TEPMOAVMHAMUKHI
4yepes3 SHTAIBINI. AHAIN3 TEPMOJANHAMUYECKUX
IIPOLIECCOB U3MEHEHMS COCTOSHUSA UIEAIBHOTO ra3a
Ha OCHOBE IIEPBOTr0 3aKOHA TEPMOJIUHAMUKH
N30xopHbIi, 1300apHBIN, H30TEPMUUECKHI,
annabaTHBIN, MOJUTPOIHBIA MPOIECCHI.

2. Bropoii 3akoH TepMoanHaMuKH OCHOBHBIE
(bOopMyYIMPOBKH 3aKOHA, UX (PU3HMUECKUI CMBICT,
CBSI3b C IPUHIIUIIOM JIEUCTBUS TEXHUUECKUX
yerpoiicts Lukn Kapho, onpenenenue
tepmuueckoro KII/I. Teopema KapHo. DHTponus
T-S - nuarpamma (TeruioBas nuarpamMma) OCHOBHBIE
nporecchl B KOOpAMHATaX [1-S.  AHalmuTHYecKoe
BbIpa)kKeHUE BTOPOro 3akoHa IloHsTHe 00 3KCepruu .

3. Koaddunment C)KUMAEMOCTH KaK
XapaKTEPUCTHKA «PEaTbHOCTU» Ta3a, U30TEPMbI pe-
QJBbHOIO Ta3a B KOOpAMHATAX Z,p, KPUTHYECKHUE
rnapaMeTpsl. YpaBHeHue Ban-nep-Baanbsca
TepMoanHaMHYECKHE TTapaMeTpPbl BOJAbI U BOJISHOTO
napa. [Ipomecc mapooOpazoBanust B pP-V u T-S
JMarpaMMax.

4. BrnaxHblil Bo3ayX. Bnaxsblil Bo3ayX Kak cMmech
nJealbHBIX ra3oB ITomyuenune pacyeTHBIX
BBIPDAKECHUM I Ta30BOM IIOCTOSIHHOM, MOJSPHOM
Macchl, IUIOTHOCTH H TEIUIOEMKOCTH BIJIAKHOIO
BO3JyXa. Biaroconep:xanue, OTHOCHUTEIIbHAS
BJIAJKHOCTh, CBSI3b MEXKJIy HHUMHU HachllieHHbIN U
HEHACBIIICHHBIM BIIAXKHBIM BO31yX. TeMrieparypa
TOYKH POCHI DHTANBIUS BIAXHOrO Bo3ayxa H-d
JuarpaMMa  BIIQXHOTO  BO34yXa - IIPUHLUIIBI
IIOCTPOEHH, XapaKTepHbIE 0COOEHHOCTH,
OIIpEeJIETICHUE TapAMETPOB

5. Hcrewenmne raza u3 mpocroro cormia. [lepexon
yepe3 CKOpPOCTh 3BYKa, KPUTHUYECKHUE IapaMeTphl
Hcreuenne maeanpbHOro rasa yepes cormio JlaBams.
HpoccenupoBanrie ra3oB U mnapoB dDuszmyeckas
CYUIHOCTh TpoIiecca JApoccenupoBanus V3menenue
mapamMeTpoB B IIpolLlecC€  APOCCETUPOBAHMS.
WNuterpanbubiii  apoccenb-3gdexr.  Temmeparypa
WHBEPCHUH, KpUBasi HUHBEPCUHU IIpouecc
IpoccenupoBanus BojasHoro mnapa IIpakTtuueckoe
WCIIO0JIB30BaHUE MPOIIECCa IPOCCETUPOBAHMUSL.

6. TepMoAMHAMHUUYECKUI aHAIM3 MpOLECCA CKATHSL
ra3oB B KOMIIPECCOPE. H3orepmuueckoe,
anuabatHoe, TOJMUTPONHOE CXKaThe. Y4eT paboTh
MIPOTAIKMBaHNA MHOIrOCTynIeHYaThlii KOMIIPECCOP




Htoro
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OreHka KayecTBa OCBOCHUS AUCITUTUIMHBI (MOAYJIs):
2.3.1. ®opma nMpoMeKyTOYHOM aTTECTALMH: 3a4ET
2.3.2. OueHOYHbIe MaTepUAIIBI

Bomnpocsr k 3auety

1.

RROoo~N 0N

=
N

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

0.
1.
. Tenonepenaya 0qHO- ¥ MHOI'OCJIOMHONM IIMJIMHIPUYECKON CTEHKHU.
13.
14.
15.
16.
17.

OcHoBHbIE IOHATHUSA U otipeneaeHus. OOMre MOHATHS TEIIONPOBOHOCTH, KOHBEKIIUH,
W3IIy4CHHUS.

3akoH Dypre.

JuddepennnanbHoe ypaBHEHHE TEIIONPOBOIHOCTH.
KoadduuneHT TermnonpoBoaHOCTH.

VYcnoBust 0IHO3HAYHOCTH.

TernnonpoBOAHOCTh OAHOCIOMHON INTIOCKOM CTEHKH.
TennonpoBoAHOCTh MHOT'OCIOMHOM IJIOCKOM CTEHKH.
TemnonpoBoAHOCTb OAHOCIOWHON HUIMHAPUYECKON CTEHKH.
TennonpoBoAHOCTh MHOTOCTIOMHON LIMIIMHAPUYECKON CTEHKHU.
[TonsiTue Termmonepenaymu.

Tennonepenaya naoCKoi 0JTHO- © MHOTOCJIOMHOM CTEHKHU.

Kputnueckuit tuameTp HWIMHAPUYECKON CTEHKH.

[IpuHUMIBI pacyeTa TEMIEPATYPHOTO MO B peOPUCTON CTEHKE.

WHuTeHcuukanus npoueccoB TernaooOMeHa.

[TonsATHE HECTaMOHAPHON TEIJIOIPOBOJHOCTH.

AHanus penieHus 3a1a4 HECTaAlMOHAPHOM TEIJIONPOBOAHOCTH ISl IIPEEIIBHBIX 3HAUECHUI
yucen buo.

OnepannoHHBIN METOJ pELICHUs 3a/1a4 HECTALlMOHAPHOM TEIUIONPOBOAHOCTH.

MeTtoj pacyeTa HeCTallMOHAPHOI0 TEMIIEPATYPHOTO MOJIS JIJIsl T€JT KOHEYHBIX Pa3MEpOB.
OmnpeneneHne KOJIUYECTBA TEIUIOTH B HECTALIMOHAPHOM pexXUMe ( IUIaCTHHA).

[TonsiTHE PETYISPHOrO peXxuMa.

OCHOBHbIE OHATHS KOHBEKTUBHOTO TEIJIOOOMEHaA.

®opmyna HeroToHa - PuxmaHna a1 pacyeToB MpoLEeccoB TEIJI000MEHa.

CBo0o/1Has M BBIHYX/IEHHAs] KOHBEKIIHS.

I'mppoaunamuyeckas cTpykTypa notoka. Hucno PeliHonbaca.

JuddepenunanbHble ypaBHEHUSI KOHBEKTUBHOTO TEMJI000MEHa.

Teopus nogodus. Yncna mogoOus.

Teopemsl nogo0us.

2.3.3. Meroanuecknue MaTeprabl

Opranu3aiiOHHO-TIEIarOTUYECKUE YCIOBHS pealnu3aiii JUCITUTUIMHBI (MOTYIIS):
a) MaTtepuanbHO-TEXHUUECKHE YCIOBHS

Bun pecypcea XapakTepHuCcTUKa pecypca
Aynuropus JlexmonHast, 060pyI0BaHHASI IPOEKTOPOM, SKPAHOM
KoMnbloTepHbIi Ki1ace He ucnons3yercs
[TporpamMmmHoe obecrieueHne He ncnons3yercs
KaHuenspckue ToBapsl He ucnons3yercs

YcnoBus g QyHKIMOHUPOBAHUS
AIIEKTPOHHON MH(POPMAITMOHHO-

(mpu ucnonpzoBanuu J1OT)

. Ob6pazosarenbublil mopran MO «I"opuzoHT»
o0pa3oBaTeNbHOI cpebl

0) YueOGHO-MeTOaMYeCcCKOE ¥ HHGOPMAIIMOHHOE 00ecIieueHne

| Bumpecypca | XapakTepucTuKa pecypca




Hopmarueusre | CI1 60.13330.2016 OromuieHue, BEHTUISALUS U KOHIUIIMOHUPOBAHUE BO3/IyXa
IIPaBOBbIC [Texcr] / AxryanusupoBanHas pemakius CHwull 41-01-2003 - M.: 2017.-

aKThI/pernaments | 02C.

Bunun, 10.B. TeopeTnueckne 0CHOBBI TEIIOTEXHUKH. TertomaccooOMeH
[DnexTponHsbIit pecypc]: yueb. mocodue / F0.B. Bunun, P.B. Kazakos, B.B.
JIuteparypa Konocos - Kpachosipck : COY, 2015. -
http://www.studentlibrary.ru/book/ISBN9785763833027.html

JIamkoB, B.. Teopernueckrne OCHOBBI TEIUIOTEXHUKH [ DJICKTPOHHBIMN
pecypce] : Yueb. mocobue st By3oB / B.W. JIsmkos. - M. : A6puc, 2012. -
http://www.studentlibrary.ru/book/ISBN9785437200513.html

BHSE(T:SI}()) ;{Sme 2. liBetkoB @.®. TemnomaccooOMeH [ DIEKTPOHHBIN pecypc] : yueOHUK st
By30B / @.®. I[BetkoB, b.A. ['puropses - M. : M3garensckuii njom MOU,
2011. - http://www.studentlibrary.ru/book/ISBN9785383005637.html
Tpyouusina, [.H. MeToauueckue yka3aHusi U KOHTPOJIbHbBIE 3aJaHUs 110
MeTomHecke mucuuruae “Terutomaccooomen”.[ Teker]: MeToanueckue YKa38,HI/I$f K
MaTepHABI BBINOJIHEHUIO KOHTPONIbHBIX padot / I'.H. Tpybuusina, N.B.Cukepun; MI'TY

(xa¢d.TT'CuB). - Marautoropck, MI'TY, 2011. — 28c.

B) Kagpossie ycioBus
KanpoBoe obecrieueHne ocyniecTBisoT!
Honent kad. YHuMC, x.1.1H. Tpyounsma I'.H.

Jucuuniauna (MoayJs) 3. Tensiorenepupyoume yCTaHOBKH

[lenpto  ocBoeHMs  aucuuIUIMHBL  «TemnoreHepupyromme  yCTaHOBKH»  SIBIISIETCSA:
¢dbopMHpOBaHHE y CTYACHTOB 3HAHWH B OOJIACTH MPOSKTHPOBAHMSA, Pa3pabOOTKH, MOHTaXa W
JKCIUTyaTallud  TEIJIOTEHEPUPYIOIIMX YCTAHOBOK C  YYETOM  JKOJIOTMYECKOH, TOIUIMBHO-
SHEPIreTHYECKONW U YKOHOMUYECKON CUTYallMH B CTPAHE.

[Tnanupyemsble pe3yabTaTbl 00ydeHHs 10 TUCHUILIMHE (MOAYIIIO).

B pesynabrare oOCBOEHHMS AMCUMIUIMHBI (MOAYNS) Yy CiylIaTtenedl JOMKHBI  ObITh
c(OpMHPOBAHBI CIEIYIONNE KOMIIETEHIMH!

- crnoco0eH  MOArOoTaBIMBATh  MPOEKTHYIO W pabodyl0  JOKYMEHTAallUU IO
TEIJION€HEPUPYIOLIUM YCTaHOBKaM.

B pe3ynbrare ocBOE€HUS AUCHUIIIIMHBI 00 yUaIOLIUICS T0JIKEH:

3HAaTh:

- OCHOBHBIE OIpe/EeHHs] U MOHATHS 0a30BBIX 3HAHMW B HM3y4aeMbIX pasjenax Kypca
«TermmoreHepupyroImMe yCTaHOBKI.

- OCHOBHBIE IIOHATHA O METOJAaX KOHCTPYKTMBHOTO M IIOBEPOYHOIO  pacyeToB M
HOpPMAaTHUBHOM 6a3e NMpH MPOEeKTUPOBAHUU TEIJIOTEHEPUPYIOLINX YCTAHOBOK M UX 3JIEMEHTOB.

— METOJUKY BBINIOJIHEHUS] TE€XHHUKO-PKOHOMHUYECKHUX pPacyeToB, CHEIM(PUKY COCTaBICHUS
MIPOEKTHOM U pabodel TeXHUYECKON JOKYMEHTAIMH 110 TeHepaTopaM Terjia U X KOHCTPYKTUBHBIM
3JeMEHTaM

- 0COOEHHOCTH pPEXUMOB pPAa0OThl PA3MUYHBIX KOTJIOB M TMYTH MOBBIIICHUS HX
3¢ (HEeKTUBHOCTH.

- DJIEMEHTBHI TEIJIOTEHEPUPYIOIUX YCTAHOBOK ;

- YCTPOMCTBO TEIIOT€HEPUPYIOIINX YCTAHOBOK ;

- IOHATHSL O PETYIMPOBAHUH U IKCIUTyaTallMy TEIUIOTEHEPUPYIOIINX YCTAHOBOK.

YMers:

—TpUMEHATh TMOJy4YeHHbIE 3HAaHUS O METOJaxX pacyera M HOPMAaTHBHOM 0asze mpu

IIPOCKTUPOBAHUH TCIJIOICHCPUPYIOIUX YCTAHOBOK ,


http://www.studentlibrary.ru/book/ISBN9785763833027.html
http://www.studentlibrary.ru/book/ISBN9785437200513.html
http://www.studentlibrary.ru/book/ISBN9785383005637.html

— MPUMEHSTH MOJIYYCHHBIC 3HAHUSI B MPO(ECCHOHATBLHOU NeATEeTHbHOCTH; UCIOIB30BaATh UX
Ha MEXIUCITUTIIMHAPHOM YPOBHE;

— OPUMEHSATh TOJYYEHHBIE 3HAHUS O METOJMKE BBIMIOJIHEHUS TEXHUKO-DPKOHOMHUYECKUX
pacyeToB M COCTABJICHHUS TPOEKTHOW M pabouell TEXHHYECKOW JOKyMEHTAIUU npu
MIPOCKTUPOBAHUH TEIUIOTEHEPATOPOB.

— BBIOMPATH COOTBETCTBYIOIINE COBPEMEHHBIC U A(P(EKTUBHBIE TETIOTEHEPATOPHI.

Bnaners:

- HaBBIKAMH MPOCKTHOW pabOThl M TNPUMEHCHHEM HOPMATHBHOW 0a3pl B o001acTu
WH)KEHEPHBIX W3BICKAHHUH, PUHIIUIIOB MPOSKTUPOBAHUS TEHEPATOPOB TEIJIa U UX DJIEMEHTOB;

- HaBBbIKAMU BBINIOJIHEHUSI TEXHUKO-3KOHOMHUYECKUX PACUETOB U COCTABJICHUS IIPOCKTHOU U
paboueil TeXHUYECKOM TOKYMEHTAIIHH;

- cnocobaMu OILIEHWBAaHUS 3HAYMMOCTH M TPAKTHUYECKON MPHUTOAHOCTH TMOIYyUYEHHBIX
pe3yIbTaTOB,

- METOJMKOW IOBEPOYHOTO U KOHCTPYKTHBHOTO  TEIUIOBOTO pacuera  TOMKH,
raporneperpeBaTesisi, BOJSHOI0 SKOHOMan3epa;

- METOAMKOW COCTaBJICHHSI TETUIOBOTO OajlaHca M ompezesieHus KodhduimenrTa moie3Horo
JEHCTBUS TEILIOTCHEpaTopa.

- METOJIMKON pacueTa ropeHusl TOILIUBA.

Coneprxkanue TUCIUILTAHBI (MOTYJIS):

Ne, HamMeHOBaHHE TEMBI Conepxxanue HanmenoBanune
JEKIAN [IPAKTUYCCKUX
(KoMUecTBO 3aHATUH HIIH
94acoB) CEMUHAPOB WIH JIp.
(KOJIMYECTBO YacOB)
1 2 3
1. O6GnacTu NpUMEHEHHS KOTEIBHBIX YCTAHOBOK. 1 -

Knaccn@nxaunﬂ. TonnuBHEIE KOTJIbI-YTHUJIN3aTOPBI,
QJICKTPHUYCCKUC KOTJIbI, KOTJIBI HA BO300HOBJISIEMBIX
HCTOYHHUKAX SHEPTHUHU, TAPOICHEPATOPBI ATOMHBIX

AJIEKTPOCTAHIUHI

2. OcHOBBl  KJacCU(pUKALUU  HapOBOJASHBIX 1 2
KOTEJBbHBIX yCTaHOBOK. KoTibl ¢ ecTecTBeHHON

LUAPKYISILUEH, KOTJIBI c MHOT'OKPAaTHOU

NPUHYAUTEIBHON  LUPKYyIAUUEH, MpPSMOTOYHbBIE
KOTJIbI, MPSAMOTOYHBIE KOTJIBI ¢ KOMOMHHPOBAHHOMN
LUAPKYJISIUEH.

3. [lpuHtMnuanbHble  CXEMBI  IIPOU3BOJCTBA 1 1
TEIUIOBOM DSHEPrMM U3 OPraHUYECKOro TOIUIMBA.
CxeMa mpoOM3BOJACTBA TOJBKO TEIUIOBOW SHEPTHUHU.

CoBMecTHOE  IIPOM3BOJCTBO TEIUIOBOM U
AIIEKTPUYECKOMN SHEPTUH.
4. 3¢h(PeKTUBHOCTD UCTIONH30BAHUSI TOTIJIMBA B 1 1

kotie. TemnoBoit 6araHc MapoBOro KOTiIa

5. Pacnmonaraemas Teruiora TorumBa. [lonesno 1 2
WCIIO0JIb30BaHHAs TeIoTa. TernoBble moTepu
napoBoro komia . KoadduruenT nonesnoro
nerictBus komina. 3aBucumoctb KIIJ[ kotna ot
Harpy3Ku

6. Pacxon ToruimBa. 3aKOHOMEPHOCTH TOPEHUS 1 1




TOIIJIMBa

7. TonouHbIe IPOLIECCHI U TOIKH JJIs1 CKUTAHUS 1 1
toruB. Knaccudukanus tonok [Tokazarenn paboThl
TOIIOYHBIX YCTPOWUCTB

8. Cxxuranue TOIIMBA B IVIOTHOM (PUITBTpPYIOIIEM 1 1
cnoe. IIpouecc B kunsem ciioe. GakenbHbINA
MPSMOTOYHBIN MTponecc. Buxpeoil mpoiiecc

9. Oco0eHHOCTH CXKUTAHUS PA3TMYHBIX BUJIOB 1 1
ToriuB. OCOOEHHOCTH CXKMTaHMsI ra3000pa3HOro
toruBa. OCOOEHHOCTH CKUTAHUS KUIKOTO
toruBa. OCOOEHHOCTH COKUTAHMS IBUIEBHIHOIO
TOILIMBA.

10. I'openku ajis CKUTAHKUS Ta3000pa3HOTO TOIUIMBA. 1 1
[Nopenku u1s CxUTraHus )KUAKOTO TOIMBa. ['openku
JUISL CKUTAHUS MBUIEBUTHOTO TOTIMBA.

Hroro 10 11

OreHka KayecTBa OCBOCHMSI JUCLUIUIUHBL (MOIYJIs):
2.3.1. ®opma mpOMEKYTOYHOM aTTECTAIMH: 3a4eT
2.3.2. OueHOYHbIe MaTepHAIIBI
Bomnpocs! 115 3auera
Ponp m MecTo sHepreTuky B HApoAHOM Xo3s1icTe Poccnn.
CBeneHus 0 cucTeMax TeIUIONOTPeOIeHHs.
Temorenepupyroiasi yCTaHOBKa U €€ 3JIEMEHTHI.
[TepcriekTUBBI 1 OCHOBHBIE TEHACHIIMH pa3BuTus TT'Y.
Knaccugukarus, oOCHOBHBIE HAIIPAaBJICHHSI UCIIOIB30BAHUS NICTOYHUKOB TEIUIOBOW YHEPTUH.
TpaauLMOHHBIE U HETPAJUIIMOHHbBIE HCTOYHUKH TEIJIOBOM HEPTHUH.
BropuuHble HCTOYHUKH TEIUIA.
TonnMBHO-3HEPreTHYECKUE PECypChl, KilacCU(PUKaLUs, CTPYKTYypa.
Bo3oOHoBIIsIOIIMECS 1 HEBO30OHOBIISIOIINECS PECYPCHI.
0. O6wem u pazmerienue TOP B Mupe, pernonax Poccun, TeHeHIIMU pa3BUTHs OaslaHca.
Opranudeckoe TOMIUBO, KJIacCU(PUKALINS, TPOUCXOXKICHUE.
12. DneMeHTHBIN U TEXHUYECKUI COCTAB TOIIMBA.
13. IlpuBeneHHBIE XapaKTEPUCTHKH TOTIIIHBA.
14. VYcnoBHOE TOMIUBO.
15. MecTHO€ TOMINBO.
16. TBepaoe TOIUIMBO, COCTaB U CBOICTBA.
17. Xunakoe TOILUIMBO, COCTaB U CBOMCTBA.
18. T'azo00pa3Hoe, cocTaB U CBOMCTBA.
19. SnepHoe TOIUIMBO, COCTaB M CBOICTBA.
20. HerpaauunoHHbIE MCTOUHUKU TEIUIOBOW 3HEPTHM: T'e€JIHO- U FeoTepMaibHble YCTAHOBKH —
KJ1acCU(UKaLKs, TePCIEeKTUBbI UCTIOIb30BAHUSI.
21. Bropuunbie TOP Tenaoncnoiap3yonmx yCTaHOBOK Pa3IMUHBIX TPOU3BOICTB.
22. Metoap! 1 criocoObI TTOTYYSHUS TETUIOBOM SHEPTHH: KJIACCH(PHUKAIINS METO/IOB.
23. OCHOBHBIEC IOHATHUS U ONPEIEICHUS IPoIlecca TOPEHHSL.
24. XuMHWYECKUe PEaKIiy MpoIecca TOPEHHsL.
25. llenHble peakIuy roOpeHus TOIUINBA.
26. T'oMOTreHHOE TOpPEHHE.
27. T'ereporeHHoe ropeHue.
28. uddy3noHHOE TOPEHHUE.
29. TypOyneHTHOE ropeHue.
30. T'opeHune Karm KUAKOTO TOTUIHBA.

RBOoo~NoGa~WONE
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31. T'openue yactun yriepoaa.

32. KOoHCTpYKTOpPCKHI M TOBEPOYHBINA pacyeT KoTia

33. MarepuanbHbIi ¥ TEIUIOBOK OalaHCHI KOTIIA.

34. TemnooOMeH B TOIIOYHOM YCTPOMCTBE.

35. KoHBeKTHBHBIE TOBEPXHOCTH HArpeBa.

36. Cxema ra3oBO3yIIHOTO TpaKTa TEIIOreHepaTopa.

37. Pacuer ra3zoBoro Tpakra.

38. Pacuer Bo3aymHoro tpakra TI'Y.

39. Kotibl Ha OpraHMYECKOM TOIUIMBE : Kiaccu(UKaIys, padboyne mapaMeTpsl,

40. KoTibl ¢ ecTeCTBEHHON U MPUHYAUTEIbHON ITUPKYIISIITUEH

41. IIpsAMOTOYHBIE U BOJOTPENHBIE KOTJIBI.

42. CxeMbl KOTJIOB: YyI'YHHbIE, TOPU30HTAJIBHO U BEPTUKAIBHOBOJOTPYOHBIE U JIP.

43. CoBpeMeHHBIEC OTEUECTBEHHBIE U 3apYOEKHBIE KOTIBI HA POCCHIICKOM PBIHKE.

44, Cxembl JABWKEHHMs BOABI M IApOBOASHOM CMECHM B CHUCTEMax C €CTECTBEHHOM H
IIPUHYAUTEIBHON HUPKYJISLUEH.

45. Du3NKO-XUMHUYECKUE XapaKTEPUCTHKHU BOBI.

46. Metoapl 00pabOTKH BOJIBI

47. CxeMbl U KOHCTPYKIIMHU J€a3paTOPOB.

48. TpeOGoBaHus, MPEABSIBISIEMbIC K TTAPY U KOTJIOBOH BOJE.

2.3.3. Metoanueckie MaTepralIbl

Opranu3anOHHO-TIEIArOTUYECKUE YCIOBHS peaanu3aii AUCITUTUIMHBI (MOTYJIS):
a) MaTtepuaabHO-TEXHHUUYECKHE YCIOBHS

Bun pecypca

XapakTepucTHKa pecypca

Aynuropus

JlexuronHast, 000pyJOBaHHAs IPOEKTOPOM, IKPAHOM

KomnbroTepHslii K1acce

He HCIOJIB3YCTCA

[Iporpammuoe obecrnieueHue

He ncnons3yercs

Kannensipckue ToBapsl

He HCIOJIB3YCTCA

YcnoBust 1yt HYHKIIMOHHUPOBAHUS
AJIEKTPOHHON MH(OPMAIIMOHHO-
00pa3oBaTesIbHON cpebl
(mpu ucnonszoBanuu J1OT)

O6pazosarenbusblil mopran MO «I"opuzoHT»

0) YueOHO-MeTouecKoe U HH(POpPMaIIMOHHOE o0ecTiedeHne

Bun XapakTepucTuka pecypca
pecypca
Hopmarus
HbIC CII 60.13330.2016 OToruieHne, BEHTUIAINS U KOHAUIIMOHUPOBAHUE BO3/IyXa
HpaBOBBIC | [Tekcr] / AkryanusupoBannas pepakuus CHull 41-01-2003 - M.: 2017.- 62c.
aKThl/peria
MEHTBI
Mopo3zos A. I1. Terorenepupytomue yctaHoBKH. KoTenbHbIE YCTaHOBKH U
naporeHepaTopsl [ DNneKTpoHHbIH pecypc]: yuedHoe nmocobue / A. I1. Mopo3sos, I'. H.
Jluteparyp | Tpyounsina; MI'TY, [kad. TuDC]. - Marautoropck, 2010. - 275 c. : un., rpad.,

a CXeMbl, Tabs. — Pexxum
nocryma:https://magtu.informsystema.ru/uploader/fileUpload?7name=342.pdf&show
=dcatalogues/1/1074805/342.pdf&view=true. — 3aru. ¢ sxkpaHa. - MakpooOBEKT.

AnTonoB B. H. IIpoexTupoBanue TemIoBoi cxemMbl U BBIOOP OCHOBHOTO
IeKTpoHH 000pyI0BaHUs MPOMBINUIEHHO-0TONHUTENbHOM TOC [DnekTpoHHsIi pecypc] :
Lo yuebHoe nmocobue / B. H. Antonos, T. I1. Cemenona ; MI'TY. - Maruuroropck :
MI'TY, 2017. - 82 c. : un., Tabmu., cxemsl, Tpad., SCKU3LL. - Pexxum
pecypcbl

nocryna:https://magtu.informsystema.ru/uploader/fileUpload 7name=3465.pdf&sho
w=dcatalogues/1/1514266/3465.pdf&view=true. - 3aru. ¢ skpaHa. - MakpoOOBEKT.




Ockonko, C.B. Pacyer cuctemsbl TeII0CHA0KEHUSI POMBIILIEHHO-KHIJIOTO
peruoHa [DnekTpoHHbIH pecype]: yuedHoe nocodue / C. B. Ockonkos, T. I1.
CemenoBa, B. P. A6onynryxus u np.; MI'TY, xad. TudDC. - Marautoropck, 2010. -
83c. : rpad., cxemsl, Tabi1. — Pexxum pocryma:
http://old.magtu.ru/marcweb2/Default.asp. - 3ar:. ¢ sxpana

[TaBnoBa, I'.A.. PacyeT u npoekTUpoBaHuE MPOU3BOACTBEHHO-OTONUTEIHHOMN
kotenbHOU. [Tekcr]: YueOHoe nmocobue/ IlaBnoBa I'.A.- Marautoropck: 'OY
Meromuuec | BIIO «MI'TVY», 2006. — 42c.

KHUeE 2. [MaBnoBa,l".A. MeTonudeckue yka3aHus K IPaKTHYECKUM paboTaM 1o
Marepuanbl | nucnuruinHe «Termorenepupyromniue yecranoBku» [Tekcr]: / T.A. IlaBnoga. -
Marnuroropck.: 'OV BITO «MI'TVY», 2007. — 29c.

B) Kaapossie yciioBust
KanpoBoe obecrieueHne oCymecTBIsIOT:
Houent xkad. YHulC, x.1.H. Tpybunsina I'.H.

Jucuuniauna (moayJs) 4. 'mapaBiauka

LenssMu OCBOCHUSI TUCHMILTHHBI «[ MApaBIMKa» SBISAIOTCSA: MPUOOPETEHHE O0YYarOIIUMHUCS
3HAHUN W MPAKTUYCCKUX HABBIKOB IS PEIICHUS 3aJ]a4, CBSI3aHHBIX C MOHUMaHHWEM OCHOBHBIX
MpoHCCCOB U 3aKOHOB Ir'MAPABJIMKH, d TAKKC UX UCIIOJB30BaAHUC IJIA BI)I60pa OCHOBHBIX paC4y€TOB.

[Tnanupyemble pe3ynbTaThl 00y4eHUs 110 JUCHUIUIMHE (MOYIIIO).

B pe3yiabrare oOCBOGHHMS JUCHMIUIMHBL (MOAYJs) y clywmareiaed JOJDKHBI  ObITh
c(OPMHPOBAHBKI CIIEAYIONINE KOMIETEHIMU:

- CHOCOOHOCTBIO OCYILECTBJIATh IMPOEKTHUPOBAHUE M TEXHUYECKYK OSKCIUIyaTalUio
BOJIOIIPOBOAHBIX CHUCTEM U O0OpPYIOBaHUS C LIEJbI0 00ECIeUeHHs] HaJIEKHOCTH, SKOHOMUYHOCTH U
0e3omacHOCTH

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00Y4atOUIHics JOKEH:

3HaTh:

-0COOEHHOCTH PUMEHEHHUSI OCHOBHBIX 3aKOHOB THPOCTATUKU U THJIPOANHAMUKH, PEXKUMOB
paloThI pa3IMYHBIX CUCTEM BOJIOCHAOKEHHSI U BOJIOOTBEIEHUSI U IPUMEHEHUE 3aKOHOB JIJIs
orpeJiesieHus: Hanbosee H3PPEKTUBHBIX MyTeH MOBBIIIEHUS HAIeKHOCTU U 3(p(PEeKTUBHOCTU cHCcTEM
BOJIOCHA0)KEHUS.

- OCHOBHBIC 3aKOHBI THJIPaBJIUKH;

- IPUHLHAIIBI PACYETOB CUCTEM,;

- OCHOBHBIE MPOLECCHI, IPOTEKAIOIINE B THIPABIMYECKUX CUCTEMAX.

YMers:

- BBIOpAaTh COOTBETCTBYIONIMI 3aKOH, OMUCHIBAIOIINN ABMKEHHE KHUJIKOCTH,

- IPUMEHATH OCHOBHBIE pacueTHbIE (POPMYIIbI B 3aBUCHMOCTH OT THIIA IBUKEHHUS )KUKOCTH,

- BBIMOJIHUTH THAPABINYECKUNA PacyeT CUCTEMbl BOJIOCHA0)KEHUS C UCIIOIb30BAHUEM
JENCTBYIOLIEH HOPMATUBHON JOKYMEHTALUU U CIIPABOYHOU JIUTEPATYPHI.

Bmaners:

- METOUKOW THAPABINYECKUX PACUETOB ;

- METOJUKOM PEILIECHMS 3a7a4 COINIACHO OCHOBHBIM YPABHEHUSAM I'UIPABIIMKH,

- crioco0OM OTIpeieNIeHus TOTEPh HAopa B CUCTEME BOIOCHA0KEHUS,

- METOAMKON pacyera COrJIacHO TeOpUH (PUIIbTPAIIH;

- METOAMKAMHU pacyeTa pa3IuuHbIX O€3HANOPHBIX U HAITOPHBIX CUCTEM.

ConeprxaHue TUCIUILTAHBI (MOJTYJIS):

Ne, HammeHOBaHME TEMBI Conepxanue HanmenoBanue
JEKIIUN NIPAKTUYECKUX




(xomM4ecTBO 3aHATUN WIH

4acoB) CEMHUHApPOB WJIH Jp.

(KOTMYECTBO YacoOB)
1 2 3
1. OcCHOBHOE ypaBHEHHE TUPOCTATUKHI 1 1
2. ONIOphI JaBIEHUS KUJIKOCTH 1 1
3. 3akonsl Apxumena u [lackans 0,5 1
4, I'mapocratuyeckuii Hamop 1 1
5. [TonsiTre HaMOPHBIX ¥ OE3HANOPHBIX TOTOKOB 1 1
6. YpaBHEHHE HEPA3PHIBHOCTU MOTOKA 1 1
7. lM'upponrHaMudeckuil Haop 1 1
8. Ypasuenue bepHymiu i KuAKOCTU 0,5 1
9. Pacuét HanmopHBIX TOTOKOB 1 1
10. Pacuér Ge3HanoOpHBIX TOTOKOB 1 1
11. Teopust punbTpanmuu 1 1
Hroro 10 11

OrneHka KayecTBa OCBOCHHUSI TUCITUTLIMHBI (MOIYIIS):
2.3.1. ®opma mpOMEKYyTOUHOM aTTECTAIMH: 3a4eT
2.3.2. OueHOYHbIe MaTepUalIb
IIpumep TecToBOrO 3aaaHus
1. Maccy KUAKOCTH 3aK/JII0YEHHYIO B eINHNIIE 00beMa HA3bIBAKOT
A TIJIOTHOCTBIO.
b BsA3KOCTBIO
B xecTkocThIO
I' Becom
2. Bec *KHAKOCTH B eIHHHUIIE 00beMAa HA3BIBAKOT
A TIIOTHOCTBIO
b ynensHBIM BECOM
B ynensHOM Maccoit
I" abcomtoTHOM Maccoit
3. CKuMaeMOCTh KUJIKOCTH XapaKTepu3yercs
A ko3 purmeHToM 00BEMHOTO CHKATHSI.
b koaddunmenTom crxumaeMocTu
B nokazarenem cxxatus
I" noka3areneM ynenpHOTO CxKaTUS
4. BsI3KOCTH KMJAKOCTH ITO
A criocOOHOCTB COMPOTUBISATHCS TPEHUIO CIIOEB KUIAKOCTH;
b cmocoOGHOCTH COMPOTUBIISITHCS BA3KOCTH CIOEB JKHIKOCTH
B criocoGHOCTH CONPOTUBIATHCS CKOJIBKEHUIO WIIH CABUTY CIIOEB JKUIKOCTH;
I' ctocoOGHOCTH COTTPOTUBIISTHCS HATSKEHUIO CIIOEB YKUIKOCTH
5. Jlunamuyeckuii KO3(pPUIIHEHT BA3KOCTH 0003HAUYAETCS TPeyeckoil OyKBoii




6. . Kak Ha3piBaloTCsl pa3aesibl, HA KOTOPbIe AeJUTCS THAPABJIMKa?
A rugpocTaTvka ¥ ruApOJANHAMUKA
b craruka u rugpoauHaMuKa
B ruppocratuka u ruporazoinHanuKa
I' ra3oqnHaMuKa ¥ THAPOCTATHKA

2.3.3. Metoanueckie MaTepralibl

Opranu3anoOHHO-TIEIArOTUYECKUE YCIOBHS peaanu3aiui AUCIUIUIMHBI (MOTYIIS):
a) MaTtepuaabHO-TEeXHHUUYECKHE YCIOBHS

Bug pecypca

XapakTepHucTuKa pecypca

Aynuropus

JlexuronHast, 000pyJOBaHHAas IPOEKTOPOM, IKPAHOM

KomnbroTepHslii K1acce

He HCIOJIB3YCTCA

[Iporpammuoe obecrnieueHue

He ncnons3yercs

Kannensipckue ToBapsl

He HCIOJIB3YCTCA

YcnoBust i GYHKIIMOHUPOBAHHUS
3JIEKTPOHHOU MH()OPMALTMOHHO-
00pa3oBaTesIbHON cpebl
(npu ucnonszoBanuu JJOT)

O6pazoarensubiii noptan MO «"opuzont»

0) YueOHO-MeToaM4YecKOe M HHPOPMAIIMOHHOE 0OecIieueHre

Bun pecypca XapakTepucTuka pecypca
HopmaTtusHsI
e pasosere | CI160.13330.2016 Oromuienne, BeHTHIALNS ¥ KOHINIHOHNPOBAHHE BO3yXa
axtol/pername | [Teker] / Akryanusuposannas penaxuns CHull 41-01-2003 - M.: 2017.- 62c.
HTBI
1. Cubararynnuna, A.M. BopocuaGxkenue. Yacts 1: Hapyxsbsle cetu u
COOpyXkeHHs [DIeKTpOHHBIN pecypc] : yueOHoe mocodue / A.M. CubararynnuHa.
— DrexTpoH. aaH. — Homikap-Omna : IITTY, 2016. — 104 ¢. — Pexum goctyma:
https://e.lanbook.com/book/90178
Jluteparypa
2. I'puropreB, [.B. BogocHaOGxeHue U BOJOOTBEJACHHE C OCHOBAMHU
TUPaBINKU [DNeKTpoHHBIN pecypce] : yueOHoe nocobue / I'.B. I'puropses, N.H.
JmutpueBa. — DnektpoH. njaH. — Cankr-IlerepOypr : CIIOIJITY, 2018. — 84 c.
— Pexum noctyna: https://e.lanbook.com/book/112722
1. Tomaxk C. A. DieMeHTbl THUIPABINKA TPU KOHCTPYUPOBAHUU CHUCTEM
BOJIOCHA0KEHUSI U BOAOOTBECHHUs [DIEKTPOHHBIN pecypc] : yuyeOHoe mocobue /
C. A. Tonsak ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 35neKkTpoH. ONT. IUCK
OnexTpoHHBI | (CD-ROM). - Ha THT. 5. CcOCT. yKa3aH Kak aBTop. - PexuM jocTyma:
€ pecypeel | https://magtu.informsystema.ru/uploader/fileUpload?name=3303.pdf&show=dcat
alogues/1/1137707/3303
1. HoBocenosa 1O. H. OcHoBbl Teopum HaaexHoctu cucrem TI'CB,
MeTommueck BOJIOCHAOKEHUS M BOAOOTBEJEHHUS [DJIEKTPOHHBIN pecypc] : yueOHOe mocobue /
e 10. H. HoBocenosa ; MI'TY, kad. TT'BuBB. - Marautoropck, 2009. - 47 c. : uin.,
TabII. - Pexum J0CTyma:
MaTepuabl

https://magtu.informsystema.ru/uploader/fileUpload?name=246.pdf&show=dcatal
oques/1/1060192/246



https://e.lanbook.com/book/90178
https://e.lanbook.com/book/112722
https://magtu.informsystema.ru/uploader/fileUpload?name=3303.pdf&show=dcatalogues/1/1137707/3303
https://magtu.informsystema.ru/uploader/fileUpload?name=3303.pdf&show=dcatalogues/1/1137707/3303
https://magtu.informsystema.ru/uploader/fileUpload?name=246.pdf&show=dcatalogues/1/1060192/246
https://magtu.informsystema.ru/uploader/fileUpload?name=246.pdf&show=dcatalogues/1/1060192/246

2. HoBocenoa 0. H. TemnocHaGxkeHue W BEHTWIAIUA [ DJIEKTPOHHBIN
pecypc] : yuebHo-metoauueckoe mocobue / FO. H. HoBocenosa, I'. H. TpyOursiaa
; MI'TY. - Maruutoropck : MI'TVY, 2015. - 1 snekrpon. onrt. auck (CD-ROM). -
Pexum JIOCTYyIIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcat
alogues/1/1123954/1434

B) Kanpossie ycioBus
KanpoBoe obecrieueHne oCymecTBIsIOT:
Houent kad. YHulC, x.1.H. HoBocenona FO.H.

Jucuumiamna (Moay.ab) 5. Hacocbl, BEeHTHJISITOPBI H KOMIIPECCOPHBbIE YCTAHOBKH

[ensimu ocBoeHUst AMCUMILIMHBI «Hacochl, BEHTUIATOPbI M KOMIIPECCOPHBIE YCTAHOBKH»
SBIIAIOTCS: PUOOpETeHnEe O0yUYaIOIUMUCS 3HAHUI U NMPAKTUYECKUX HABBIKOB JUJISl pPELICHMs 3a/1a4
BbIOOpA, MPOEKTUPOBAHMSA U dKCIUTyaTanuu B cucremax TI'CB HarnerarenbHOTo 000pyI0OBaHMS.

[Tnanupyemble pe3ynbTaTbl 00yYEHUs 110 AUCUUIUIMHE (MOYIIIO).

B pe3ynabrare OCBOGHHMS JUCHMIUIMHBL (MOAYJs) y chywmareiaed JOJDKHBI  ObITh
c(OPMHPOBAHBI CIIEAYIONNE KOMIETEHIMU:

- Cnoco0eH MOAroTOBUTh NPOEKTHYIO JOKYMEHTALMIO 0 OTJCJIbHBIM 3JIEMEHTaM U y3JlaM
CHCTEM  OTOIUICHHS,  TEIUIOCHAOKEHWH,  BEHTWIALWH, KOHAWIMOHWPOBAHHUI:  HAcocaM,
BEHTUWJISITOPaM U KOMIIPECCOPHBIM YCTaHOBKaM.

B pe3ynbraTe 0CBOGHUS TUCLMITIIMHBI 00YYarOLIHiCs JOIKEH:

3HaTh:

-OCHOBHBIE 3aKOHbl E€CTECTBEHHOHAYYHBIX IUCHMIUIMH INpPUMEHSAEMble B THUIPO- U
a’po/IMHAMUKe,

- OCHOBBI TEOPUH JIOMACTHOTO JABMKEHUS

-KUHEMaTUYECKHUE CXEMBbI IBUKEHUS )KUJIKOCTH U rasa,

-3aKOHOMEPHOCTH PEryIUpOBaHUs pabOYMX apaMeTPOB MalllUH.

YMers:

- 3aKOHOMEPHOCTH pEryJupoBaHHUs pabodMx MapaMeTpoB MallMH B HpoQecCHOHaTbHOMN

JeSITEIbHOCTH.

- COCTaBJIATh YpaBHEHUE SHEPreTHUECKOTo OajlaHca CUCTEMBI U TSATOIyTh€BOM YCTaHOBKH.

BrnaneTs:

- METOJaMU TEOPETHYECKOr0 U  AKCIEPUMEHTAJIbHOIO  HCCIEIOBAaHUS  pabOThI

HCKYCCTBEHHBIX MOOYAUTENEH TIrn

- METOJIMKOHU To100pa 000pyI0BaHUS

- HaBBIKAMH COCTaBIICHUS, aHalu3a W WCMIOJb30BaHUS TpaduKoB UX padbodmx
XapaKTepPUCTHK.

Copep:xaHue TUCIUILTAHBI (MOIIYIIA):

Ne, HamMeHOBaHHE TEMBI Conepxanne HaumenoBanue
JAEKIUI IIPAKTUYECKHUX
(KoMuecTBO 3aHATHN WIH
4acoB) CEMHHApPOB WU Jp.
(KOJIMYecTBO 4acoB)
1 2 3
1. Kparkuii wucropuyeckuii 0030p pa3BUTHS 1 1
HarHeTaTeNbHbIX MAIlWH (HACOCOB, KOMIIPECCOPOB,
BeHTWIITOpOB). Kiaccudukanus Harmerareneit mo
OpUHLIMINY AeicTBUs. JIOCTOMHCTBA M HENOCTaTKU



https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues/1/1123954/1434
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues/1/1123954/1434

HarHetatesne pasznuyHoro tuma. OOJacTeh MX

PUMEHEHUS.
2.JlomactHpie HarHerarenu. Cxema W NPUHIAI 1 1
JICACTBUA.

3.0OCHOBHBIC JHEPreTHYECKUE IapaMeTpbl padOoThI 2 2
HAacoOCOB. [IpousBoanUTENBHOCTH u Harop

pa3BHBaeMble HacocoM. PaboTa . MOIIHOCTH U K.IL 1.

4. NnnuBuyanbHble TEOPETHUECKUE U pEajbHbIC 1 1
XapaKTePUCTUKU TypOOMAaIIHH.

5. Pabora Hacoca B cetu TpyOOIpoBO10B. BHeNIHsIs 1 2

CCTh, €€ XapaKTCPUCTHKA. Touxa SHEPICTUYECCKOI'O
PABHOBCCHUA CUCTCMBI.

6. CoBMmecTHass paboTa HAcOCOB Ha OJHY CETb. 1 1
[TapamienbHOE M OCIENOBATEILHOE COCAMHEHUE.
7. OcHOBBI JIOTIACTHOTO JIBUKEHUS. 1 1

Kunemaruyeckass cxema JBUKEHHS KHJIKKOCTH.
OcHOoBHOE ypaBHeHHE TypOomamuH (ypaBHEHUE
Oiinepa). OCHOBHBIE CIOCOOBI  PEryIUpOBaHUS
Haropa, pa3BUBa€MOr0 HACOCOM.

8. Bentmnsaropsl. KoHCTpyKTHBHBIE 0COOEHHOCTH 2 2
U Bubl. OceBbIe U IIEHTPOOCIKHBIC TYpOOMAITHHBI.
[IpeumymiectBa U Hemoctatku. JluaroHaibHble WU
KaHaJbHBIC  BEHTWIATOPHI .  OOmactm  ux
MPUMEHEHHUS.

Hroro 10 11

OreHka KayecTBa OCBOCHMSI JUCLUIUIMHBI (MOIYJIs):
2.3.1. ®opma MPOMEKYTOUHOM aTTECTAIIH: SK3aMEH
2.3.2. O1IeHOYHBIC MaTEPUATIBI
Bormpocs! k 3x3ameny
1. Ha3nayeHue, OCHOBHBIE THIIbI U KJacCU(UKAIU HarHEeTaTeNeH.
2. OO0wvemuble MammHBI. OCHOBHBIE BHJBI, JOCTOMHCTBA M HeIOCTAaTKH. KOHCTpyKIms u
INPUHIUN JeHCTBUS MOPIIHEBOIO Hacoca (COMPOBOIUTH rpaudyeckoii cxemoil)

3. Jlunamuueckue MaminHbl. OCHOBHBIE BH/Ibl, JOCTOMHCTBA U HEJJOCTATKH. Y CTPOHCTBO U
MIPUHILIAII JEUCTBUSL  OCEBBIX HACOCOB.

4. VYcTpoHCTBO M MPUHLIMKII IEHCTBHS LIEHTPOOESKHOTO Hacoca (COpOBOAUTh rpadudecKkoi
CXEMOHN)

5. OcHOBHBbIE MTapaMeTpbl MAIIKH, TOJAIOLINX KUKOCTH U I'a3bl M X B3aUMOCB:3b. [Togaya

Hacoca.

JlaBneHue u Harop, pa3BUBaeMble HACOCOM MX B3aUMOCBS3b.

VnenwpHas mosie3Hasi paboTa ¥ MOIIHOCTE (TIOJIE3HAsI U MOJTHAs) Hacoca.

K.n.n Hacoca u ero cocrasustoniye. K.,y HAaCOCHOM yCTaHOBKH.

TeopeTtnueckue xapakTepUCTUKHN Hacoca. VX BUA U ciocoObl MOTy4YeHHUs.

10. Pabota Hacoca B cetu. Paboyast Touka cucTeMbl «Hacoc - TpybonpoBoay. [logbop Hacoca 1o
paboueii TOuKe.

11. TTapannenbHas pabota HacocoB B ceTu. [locTpoeHne cCOBMECTHOM XapaKTepPUCTUKH pabOThI
JIBYX OJJMHAKOBBIX HACOCOB (COMPOBOAUTH rpaduueckoil cxemoit). OnieHka 3pPeKTHBHOCTH
COBMECTHOH paboTHI.

12. TTocnenoBatenbHast paboTa HACOCOB B ceTH. [locTpoeHnEe COBMECTHOM XapaKTePUCTHKH
paloThI IBYX OJMHAKOBBIX HACOCOB (COMPOBOJMUTH Ipaduueckoil cxemoit). Ouenka
3¢ PEeKTUBHOCTH COBMECTHOM PabOTHI.

© N




13. KunemaTtnueckasi cxema JIOMacTHOTO JIBUKEHUS )KUIKOCTH. COCTABISIONINE CKOPOCTH
MOTOKA.

14. Ypasuenue Ditnepa. TeopeTrueckuii Hamop, pa3BuBaeMblii padounm kojecom. OCHOBHBIE
CocOOBI IIOBBIIIEHHS HAallopa pa3BUBAEMOI'0 HACOCOM.

15. TTono6ue eHTpOOEKHBIX MAIIKH. Y CJIOBUS TTOA0OUS.

16. ®opmyIsl IPONOPLUOHATBHOCTH OJOOHBIX HACOCOB U X UCIIOJIBb30BaHUE.

17. TloHsATHE , OCHOBHBIE BU/IbI U Ha3HAUYEHUE BEHTUIATOPOB.

18. LlenTpoOexHbIe BEHTWIATOPB! . KOHCTpyKIMH, 00J1aCTh TPUMEHEHHSI, OCHOBHbBIE BU/IBI,
JIOCTOMHCTBA U HEJAOCTATKHU.

19. OceBble u 1uaroHanbHble BeHTUWIATOPHI . KOHCTpyKIMK, 001acTh IPUMEHEHUS,
JIOCTOMHCTBA U HEAOCTATKH.

20. KananpHble BeHTWIATOPBL. O01acTh NPUMEHEHUS, OCHOBHBIE BUJIbI, JOCTOMHCTBA U
HEJ0CTaTKU.

2.3.3. Meroanueckie MaTepralibl

Opranu3aioOHHO-TIEIarOTUYECKUE YCIOBHS peanu3alii JUCITUTUTHHBI (MOITYIIS):
a) MaTtepuaabHO-TEXHHUUYECKHE YCIOBHS

Bun pecypca XapakTepucTHKa pecypca
Aynuropus Jlexumonnast, 060py10BaHHAsI MPOEKTOPOM, SKPAHOM
KomnbrorepHslii kinacc He ucnons3yercs
ITporpamMmmHoOe obecrieueHne He ncnons3yercs
Kannensipckue ToBapsl He ucnons3yercs

YcnoBust i HyHKIIMOHHUPOBAHUS
AJIEKTPOHHOU MH()OPMALMOHHO-
00pa3oBaTesIbHON cpebl
(npu ucnonszoBanuu JJOT)

O6pazosarensubiii moptan UAITO «"opuzonT»

0) YueOHO-MeToaM4YecCKOe M HHPOPMAIIMOHHOE 0OecIieueHre

Bun pecypca XapakTepHcTHKa pecypca
Hopmarusrere | CI 60.13330.2016 Ororuienne, BeHTHIISIKS M KOHAMIIMOHUPOBAHHE BO3/yXa
IIpaBOBBIC [Tekcr] / AxryanusupoBanHas penakuus CHull 41-01-2003 - M.: 2017.-
axThl/pernamentsr | 02C.
1. Hsuex I1. M. Hacockl, BeHTUIISTOPHI, KoMpeccops! [Tekcr] : yuebHoe
nocooue / I1. U. Jsauek. - M. : ACB, 2011. - 432 c. : un., Ta0u.
2. I'pumutine, A. M. Hacocbl, BEHTUIATOPBI, KOMIIPECCOPHI B

MHXEeHepHOM oOopynoBaHuu 31anuil [Komiuiekt] : yuebHoe nmocobue / A. M.
I'pumutiun, O. I1. UBanos, B. A. ITyxkan. - CII6. : ABOK Cesepo-3anapn,
2006. - 210 c.

JIureparypa 3. Munko, B. A. Harmerarenum B cucTeMax Temaora3ocHaOXeHHUs U
BeHTWwIsAMH [ Tekct] : yaueOnoe nmocodue / B. A. Munko, 0. U. IOpos, 1O. T
OBCSHHMKOB. - 4-e u3., nepepad. u gom. - Crapsrit Ockon : THT, 2009. - 583
c.

4, PocnsikoB, E.M. Hacocsl. Bentunsaropsl. Kongunumonepst [Teker] :
crpaBounuk / [E. M. PocnsikoB, H. B. Kouenkos, 1. B. 3omoryxun u ap.];
noj pea. E. M. Pocnsikoa. - CIIO. : [Tonutexnuka, 2006. - 822 c.

1. Moprynos K. Il. Hacocsl 1 HacocHbIe CTaHIMH [DJIEKTPOHHBIA pecypce] :

S EKTOHHLIE yuebHOe mocobme / K. II. MopryHoB. — DnektpoH. gaH. — CaHKT-
ezp chi [Terepbypr : Jlamp, 2018. — 308 c¢. — Pexum gocryma:
peeyp https://e.lanbook.com/book/103069. — 3aru. ¢ skpaHa.

Meroanueckue | 1. [MoakopeiToBa, B.C. Hcnbeitanue mneHtpoOexHbIXx HacocoB [Tekcr]:

MaTepUAJIbI metonuueckne ykazauss / B.C. TlogkopeiroBa, b.JI. Kypoukun.




Maruurtoropck, 2000.

2. VYnaxos M.C. M3yuenune npuHuuna 1eicTBys, KOHCTPYKIIMU U HaIa KU
HAaCOCHOW ycTaHOBKM [TeKcT|: meTroaumyeckue ykazaHus - MarHuToropck,
2014.

B) Kagpossie ycrnoBust
KanpoBoe obecrieueHne ocyniecTBisoT:
Houent kad. YHulMC, x.1.1H. Ctapkosa JL.I.

Jucuunimnaa (Moay.ab) 6. BeHTuiasiius

LlenssMu OCBOCHMS IUCHMILIMHBI «BEeHTHIIALUS) SBISAIOTCSA: (OPMHPOBAHUE y CTYICHTOB
3HaHUIl B 00JaCTH pacueTa, NIPOEKTHUPOBAHUSA, HAJAJAKU U HKCIUIyaTallUM CUCTEM BEHTWIALUU B
KWIbIX U TPAXKIAHCKUX 3aHMSIX.

[Tnanupyemsble pe3yabTaThl 00yUeHHs 110 JUCLMIUIMHE (MOAYJIIO).

B pesynpTare OCBOCHHMS JUCHMIUIMHBI (MOAYJsl) y cCHymiarened JOJDKHBI — OBITh
c(OpMHUPOBAHBI CIIEAYIONE KOMIIETCHIMH!

- CnocobeH MOATOTOBUTH MPOCKTHYI0 M pabodyro JOKYMEHTAIMIO 110 OTACIHHBIM
3JIEMEHTaM M y3J1aM, BBIIIOJHATH IPOEKThl CUCTEM BEHTUJIALMH.

B pe3ynbrare ocBOSHUS TUCIUTUTHHBI 00 yJaIOITHICS TOJIKEH:
3HaTh:

- TpeOOBaHUS HOPMATHUBHBIX MPABOBBIX aKTOB M HOPMATHBHO-TEXHHYECKHUX JTOKYMEHTOB K
BUJAM M 00beMaM JaHHbBIX, HEOOXOJUMBIX JJIsl IPOSKTUPOBAHUS CUCTEM BEHTUJISINH,

- TEXHOJIOTHYECKHUE, SKOHOMHYECKHE, CAHUTAPHBIC W IPOTHUBOIOKAPHBIE TPEOOBAaHUSI K
Pa3IMYHBIM TUIIAM CUCTEM BEHTUIISIIUY,

- HOPMAaTHBHO-TEXHUYECKAas TIOKYMEHTALIUA M0 MPOSKTUPOBAHUIO CUCTEM BEHTUJISIIUY;

- mpaBmIa 0OPMIICHHSI IPOCKTHON U paboUeii TOKyMEHTAIUU TI0 CUCTEMaM BEHTHIISAIINM;

- METOJIUKH PACUYe€TOB CUCTEM BEHTUJISIIUY;

YMmeTs:

- OCYILIECTBIISTH MOUCK, 00pabOTKY M aHAU3 JaHHBIX O TEXHUUYECKUX PEUICHHX JIEMEHTOB U
y3JI0B CHCTEM BEHTHJISIINH;

- OCYIIECTBIISATh M1 0OOCHOBBIBATH BHIOOP THIIOBHIX MPOEKTHBIX PEIICHUN 3JIEMEHTOB U Y3JIOB
CUCTEM BEHTWISIIIMM B COOTBETCTBHHM C (PYHKIIMOHATBHBIMHU, TEXHOJOTHYCCKHMH, CAHUTAPHBIMH
TpeOOBaHUSMH, YCTAHOBIIEHHBIMH 33/IaHHEM Ha MPOCKTHUPOBAHUE,

- OCYIIECTBIIATH PacueThl U MO00P BEHTHIISIIIMOHHOTO 000PYIOBAHHUS,

- IPOU3BOIUTH HEOOXOAMMBIE pacUeThl ATl TPOSKTUPOBAHUS CUCTEM BEHTUIISLINN;

- OCYIIECTBIISITH aHAU3 W O00OOINEHWE OMNbBITa TMPOCKTUPOBAHUS, CTPOUTEIHLCTBA U
AKCIUTyaTalliy aHAJIOTUYHBIX CUCTEM BEHTHIIALINY,

- OIIPEJIENSTh ONTHMAJILHBIC CXEMBI CHCTEM BEHTHJISIIUH.

Bnaners:

- pa3paboOTKOH BapHMAHTOB TEXHHYECKUX PEHMICHUH JJIEMEHTOB W Y3JIOB CHCTEMBI
BEHTUJISIINH;

- CIOCOOHOCTHIO O(OpMIIEHUSI TPAPUUIECKUX MaATEPHAIOB TMPOCKTHON JOKYMEHTAIMH II0
pa3paboTaHHBIM TEXHUYECKUM PEIICHHSIM 3JIEMEHTOB U Y3JI0B CHCTEMbI BEHTHIISIIINH;

- METOJIMKAMH PacUeTOB CHCTEM BEHTHUIISIIIVH;

- CITIOCOOHOCTHIO K pa3paboTKe CXeM CUCTEM BEHTHIISIUU.

Copep:xaHue TUCIUILTAHBI (MOIYIIA):

Ne, HamMeHOBaHHE TEMBI Coneprxanue HaumenoBanue
JICKIUI MPaKTUYECKUX
(KoMuecTBO 3aHATUN WIH
9JacoB) CEMUHApOB WJIH JIp.
(KOJIMYeCcTBO 4acoB)



http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74414&CODE=74414
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74414&CODE=74414

1 2 3

1. CaHUTapHO-TUTUEHUYECKUE OCHOBBI 1 1
BCHTUJIALIUU. BI/IIIBI BpCI[HOCTGfI, BBIACIAIOINIUECA B
MTOMEICHUH.

2. Haznauenne wu kimaccudukammss CUCTEM 1 1
BEHTUJISLINU

3.Croco0Obl  opraHu3amMy  BO3IyXOOOMEHa B 1 1
MOMEIICHUSAX Pa3IM4YHOro Ha3zHaueHus.  Cxembl
BO3JIyXO000OMEHa.

4.Pacuer BO3IyX000MeHa B MIOMETIICHUH. 1 2
Onpenenenue BO3/1yX000MeHa 0aJIaHCOBBIM
MeETOA0M. TpeOyembiii " pacyeTHbIH
BO3/1YX000MeH. Pacuer  Bo3myxooOMmMeHa 1O
KpaTHOCTHU

5.1IpuTouHbIe CTPYH. 1 1
CBoOonHbIC CTpyH, CTECHEHHBIE CTpyH,
COCPEIOTOYCHHBIE CTPYH, PACCESIHHBIE CTPYH .

6.Koucrpyknuun BO3JIyXOpacnpeaenuTenei 1 1
U YCTPOWCTB BO3yXOYAalCHUS

Pemerkn. IlleneBbie BO3myxopacnpeneiuTENbHbIE
ycrpoiictBa. [Tnadonsl.

7. YcrpoiictBo cucteM BeHTWIALUH. OCHOBHBIC 1 1
TpeOoBaHUS K KOMIIOHOBKE CUCTEM BEHTUJISIIUU.
YCTpoiCTBO €CTECTBEHHOM KAaHAIIBHON BEHTHIISIIUA
YerpoiicTBo MEXaHUYECKON BEHTWJISALIUH.
[IpuTounble Kamephl. BeITsSKHBIE Kamepbl

8. O6opynoBanue CUCTEM BEHTUJISALINH. 1 1
Kamopudepsr.  Knaccudukanus  kamopudepos.

KomnonoBka KaJopugepoB. Bentuitopsl.

Boznymaeie GunbTpbl

9. AspoIMHAMHYECKUH pacueT BO31yXOBOOB 2 2
Pacuer BO3AyXOBOJOB CHCTEM  MEXaHMYECKOU

BEHTHJISIIAHA . AdpOaMHAMUYECKHIT  pacuer

BO3/yXOBOJIOB €CTECTBEHHOM BEHTUJISILIUH.

JeduexTopsl

Hroro 10 11

OrneHka KayecTBa OCBOCHHSI TUCITUTUIMHBI (MOIYIIS):

2.3.1. ®opma POMEKYTOYHOM aTTECTAINH: SK3aMEH

2.3.2. O1ieHOYHbBIE MaTepUATbI

Bormpocs! k 3x3ameny

[TonsiTre, Ha3HAYCHHE W 337]a91 BEHTUJISIIIHH.

MecTo BEHTWISIIIAH B PSTY CTPOUTEIBHBIX JUCIIATIIHH.

[TpuHIMIIBI ¥ CTTOCOOBI BEHTUIHMPOBAHUS ITOMEIICHHIHA

Krnaccudukanus BeHTHISIIHOHHBIX CHCTEM.

Pacripenenenrie B MOMEIIEHUSX BPEIHBIX OCTYILICHUH.

XapakTepHble CXEMBl OpraHW3allid BO3JYyXOOOMEHA MMOMEIICHUH TPaXTAHCKUX W
MPOMBINUICHHBIX 3/1aHUH.

OcobeHHOCTH pacyeTa BO3yX000MEHa MPHU PA3TUIHBIX CIIOCO0aX BEHTHJIMPOBAHUS.
CriocoObl BEHTUJISINM: «3aTOTIEHUE padoueii 30HbI OXJTAKICHHBIM BO3TYXOM).

9. CrnocoObl BEHTWISIAN: «BO3IYIIHBIH 0a3HC).

ook owdE

o~




10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.

23.

24.

25.
26.

27.
28.
29.

30.
31.

32.

33.

34.
35.
36.
37.
38.

39.
40.

TenmaoBble NOTOKH OT JIOJICH.

TennoBsle MOCTYIIIEHNS OT UCKYCCTBEHHOI'O OCBEILIEHUS.

TemnoBble MOCTYIJICHHUS OT ANEKTPOOOOPYIOBAHHUS.

TenioBbIe MOCTYIUIEHUS OT TEIJIOBOTO 000PYI0BaHUS.

TenioBble MOCTYIUIEHUS OT CPEACTB TPAHCIIOPTA.

TennoBble MOCTYIIEHUS OT MAaTEPUAIIOB U TEXHOJOTUUECKHUX MTPOLIECCOB.

[ToToKM BIIaru OT OTKPBITHIX MOBEPXHOCTEN M TEXHOJIOTUYECKOTO 000PYIOBAHHS.

[loTokn Ta30- W MBUIEBBIAEICHUNA OT TEXHOJIOIMYECKUX  IPOLECCOB,  CPEICTB
TPAHCIIOPTA, COCYI0B HAXOASIIUXCS MO IaBJICHUEM.

OcoOenHocTH pacueTa 00I1Iero BO31yX000MeHa MPH ra3o- Mbljie- BIaroBblICICHUSIX.
[TpenynpexneHrne KOHACHCAUU U B3pbIBO- MOXKAPOOMACHBIX CUTYaIUH.

TexHonornyecKkrue CXeMbl CUCTEM C MEXaHUYECKUM MOOYKICHUEM.

Bo3nyx03a0opHbI€ U BBITSKHBIE YCTPOMCTBA, TPEOOBAHUE K Pa3MELIEHUIO, KOHCTPYKIIUS.
[IputouHble U BBITSKHBIE KaMepbl B CTPOUTENBHBIX KOHCTPYKLHUAX, KPYMHOOJIOUYHBIE,
KapKacHO-TIaHeJIbHbIe, MOHOOJIOUHBIE, TOABECHbIE. Pazmerenue, moaoop.

BoznyxoBopl, kKaHanbl, (pacoHHbIE YaCTH, TPACCHPOBKA, MPOKIAIKA, adPOJIUHAMUYECKHI
pacuer.

3anopHo-peryaupyroIire yCTporucTBa, 0OpaTHble, TPOTUBOABIMHBIC U OIHE3a/IePKUBAIOIINE
kjanansl. KoHCTpyKIMK, 006JaCTh IPUMEHEHUS, 10100pP.

CrpyiiHble T€UEHUS B IOMEILEHUH.

Bosnyxopacnpenenurenu. KoncTpykuusi, o0nacTh NPUMEHEHHs, pacdyeT B MPSIMOU H
oOpaTtHoO¥ 3aaye.

Boznyxo3abopHsie ycTpoiicTBa.

Bo031yx0BO1bl paBHOMEpPHOH pa3fadyu U BCACHIBAHUS.

CoBpeMeHHbBIE BEHTHJISITOPHI IPUTOYHBIX U BBITSDKHBIX CUCTEM, TPEOOBAaHMUS, KOHCTPYKIIHH,
nox0op, yCTaHOBKA.

OO6mme mpaBuia 00bEAMHEHHS TOMEIICHUH, 00CITYKHBAEMbIX OOIIMMHU CHCTEMAaMH.

CxeMbl CHUCTEM C BEPTUKAIbHBIM M TOPU30HTAIBHBIM KOJJIEKTOPAMH MHOTO3TaXKHBIX
3/1aHUM.

TexHomornyeckue CXeMbl MPUTOYHBIX U  BBITSIKHBIX OOIIEOOMEHHBIX CHCTEM C
€CTECTBEHHBIM MOOYKICHUEM.

OcCo0eHHOCTH KOHCTPYKILIUH U a3POIMHAMUYECKOI0 pacueTa KaHajoB.

OuucTKa NPUTOYHOTO BO3/IyXa OT MBI U MUKpoopranu3mMoB. KoHcTpykuus, moadop.
BoznyxonarpeBarenu, yCTpOHCTBO, KOMIIOHOBKA, pacyeT, 3alllUTa OT 3aMOPaKUBAHHUS
KoMnoHOBKa NPUTOYHBIX M BBITSDKHBIX YCTAHOBOK IIPHU Pa3IMYHBIX CXEMax YTHIW3ALUU
TEIUIOTHI BBITSHKHOTO BO3YXa.

XapakTepUCTUKH IIyMa M IMYTH €ro paclpoCTPaHEHHUs, 3BYKOM3OJIALHS BO3TyXOBOJOB,
Kamep, II1axT.

AKYyCTHYECKMII ~ pacyeT  BEHTWISALMOHHBIX  CHCTE€M, KOHCTPYKIMH U  pacyer
HIYMOTJTYIIUTENEH.

BuOpanusi, npuurHbl BOSHUKHOBEHMSI, METO/IbI IPEIOTBPALLIEHUSI.

CanuTapHast OYMCTKA MU OPraHU3aIUs BBIOPOCOB BBITSKHOTO BO3/yXa.

2.3.3. Meroanueckue MaTepuabl

Opranu3alioOHHO-TIEIaTOTUYECKIE YCIIOBUS PeaTu3alui JUCIUILTUHBI (MOTYys):
a) MarepuaabHO-TEXHUUECKHUE YCIOBUS

Bupg pecypca XapaKkTepucTHKa pecypca
Aynuropus Jlexuimonnast, 000py10BaHHAasE IPOEKTOPOM, SKPAHOM
KoMnbroTepHslii kinacc He ncnons3yercs
ITporpammMHoe oOecrieueHue He ncnonssyercs
Kannensipckue ToBapsl He ucnons3yercs
Yciosus As fbyHKHHOHHpOBaHHH O6pazosarenbubiit noptan UATIO «"opusoHT»
AJIEKTPOHHON MH(POPMAIIMOHHO-




00pa3zoBaTenbHON CpeIbl
(npu ucnons3zoBanuu JJOT)

0) YueOHO-MeTomM4YecKoe U HH(HOPMAIIMOHHOE 00eCTICUeHUE

Brz XapakTepucTuka pecypcea
pecypca
Hopmartusu
BIC CII 60.13330.2016 OroruieHue, BEHTUIIAIMS U KOHIUITMOHUPOBAHKUE BO3/TyXa
IpaBOBBIC | [Tekcr] / Akryanusuposannas penakuus CHull 41-01-2003 - M.: 2017.- 62c¢.
aKThI/peria
MEHTBI

1. Tepruunuk, E.W. Bentunsus [ DnexTponnslii pecypce]: Yueonux / E.1
Tepruunuk. - M.: U3marensctBo ACB, 2015. — 615¢C. — Pexxum nocrymna:

Jireparypa http://www.studentlibrary.ru/book/ISBN9785432300652.html.
2. Tpyounsina, I'.H. Bentunsauus [Tekct]: yueOnoe nmocodue/ I'.H. TpyOunpina —
Marnuroropck: 'OV BIIO «MI'TVY», 2013.- 138c.
2. ®okun, C.B. CucteMbl OTOIUICHUS, BEHTHISAIUN U KOHTUITUOHUPOBAHUS BO3/IyXa
[D7eKTPOHHBIH pecypc]: yCTpOMCTBO, MOHTaX M dKCILTyaTanus: YueOHoe mocodue /
C.B. ®okun, O.H. lInopteko - M.: Anbpa-M: HULl UHDPA-M, 2013. - 368 c. —
Pexxum noctyma: http://znanium.com/bookread.php?book=400628. 23. Benrusistiims
[DnexkTpoHHbI pecypc] : YueOnoe usnanue / [lox obmieit pea. npod. B.H.
[Tocoxuna. - M.: U3narensctBo ACB, 2015. - 424c¢. — Pexum noctyna: -
http://www.studentlibrary.ru/book/ISBN89785432301024.

DNeKTpOHH

BI€ PECYPChI

3. bekkep, A. CuctemMbl BEeHTHIIAIHMM [ DJIEKTPOHHBIN pecypc] / A. bekkep. - M.
Texnocdepa, 2007. — 240c. - Pexxum gocrymna:
http://www.studentlibrary.ru/book/ISBN9785948361475.html.

4. Xpycranes, b.M. Temiocna0xenue u BeHTuisAMsA. KypcoBoe u TuIiaoMHoe
npoektupoBanue [Anexkrponnsiid pecypc] / [lox pen. mpod. b. M. Xpycranesa. - 3-¢
M3JlaHuE UCIIPaBICHHOE U IoNoaHeHHoe. - M. : M3narensctBo ACB, 2010. — 784c. -
Pesxxum moctyma: http://www.studentlibrary.ru/book/ISBN9785930933944.html.

MeTtoanuec
KHue
MaTepHalIbl

1.Tpyounsina, I'.H. Bentunsuus oOiiecTBeHHbIX 31aHuit [TekcT]: MeToauveckue
yKa3aHHUs K BBINIOJIHEHUIO KypcoBoro npoekrta/ I'.H.TpyOuusina, JI.M.KopoTtkosa.
- Marnauroropck: 'OV BIIO «MI'TVY», 2008. - 33¢

2 . Kopotkoga, JI.1. OcHOBBI cO3/1aHMs MUKPOKJIMMATa rnomMenieHuu . [Teker]:
Metoanueckoe nocobue./ J.U. Koporkosa, I'.H Tpy6uusina I'.H. -
Maruuroropck: I'OY BITIO «MI'TVY», 2007. —38c.

3 TpyOunsina I'. H. MecTHbIe TPUTOYHO-BBITSXKHBIE CUCTEMBI BEHTUIISILIH
[DnexTponHsbIit pecypc] : yaeObnoe nmocodue / I'. H. Tpyournsina ; MI'TY. -
Maruuroropck : MI'TY, 2016. - 1 anektpoH. onT. auck (CD-ROM). - Pexum
JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2509.pdf&show=dcatal
ogues/1/1130291/2509.pdf&view=true.

4. HoBocenoga 0. H. TeruiocHabxxeHue 1 BEHTWISIINS [ DIIEKTPOHHEIN pecypc] :
yaeonoe mocodue / FO. H. HoBocenora, I'. H. Tpybunmna ; MI'TY. -
Maruurtoropck : MI'TVY, 2016. - 130 c.:un., Tabu., cxeMbl.- Pexxum noctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3129.pdf&show=dcatal
ogues/1/1136109/3129.pdf&view=true.

B) Kagposeie ycioBus
Kanposoe obecrieueHne ocyniecTBIsOT!
Honent kad. YHuMC, x.1.1. Tpyouusna I'.H.



http://www.studentlibrary.ru/book/ISBN9785432300652.html
http://znanium.com/bookread.php?book=400628
http://www.studentlibrary.ru/book/ISBN89785432301024
http://www.studentlibrary.ru/book/ISBN9785948361475.html
http://www.studentlibrary.ru/book/ISBN9785930933944.html

Jucuumimna (Moay.as) /. 'a3ocHa0xeHnune
Llenpto OCBOCHMS AMCUMIUIMHBI «BeHTwiAnus» sBisercd (OPMHUPOBAHHUE Y CTYAEHTOB

HABBIKOB IIPOCKTUPOBaHHWA M ISKCINIyaTallUhd CHCTEMbI raSOCHa6}KeHI/I${, a TaKKe CII0COOHOCTEH
IMPOCKTUPOBATh TCXHOJOT'HYCCKHUE OCHOBBI aBTOMAaTU3HPOBAHHBIX CUCTEM YIIPABJICHUS ..

[Tnanupyemble pe3yabTaThl 00yUeHHs 10 TUCIHUILTHHE (MOIYIIIO).

B pesynprare OCBOCHMS AWUCHMIUIMHBI (MOIYNs) Yy CIyIIaTeNed JOJDKHBI  OBITH
c(OPMHPOBAHBI CIIEAYIONINE KOMIIETEHIMU:

- Crioco0OeH MOJArOTOBUTH MPOEKTHYIO JTOKYMEHTAIMIO M0 OTICIBHBIM y3JIaM U 3JIEMEHTaM
CUCTEM Tra30opaclpesiesieHus M ra3onoTpeOJeHusi, A BHYTPEHHHX Ta30IpOBOIOB U
ra30HCIIONB3YIOMIEro 00OpYyJOBaHMSA, a TaKKe I10 HApYXHBIM Ta30BBIM CETIM OOBEKTOB
KaIlUTaJIbHOTO CTPOUTENIbCTBA.

B pe3ynbraTe 0CBOCHHS TUCHUIUIMHBI O0YYarOIHICS TOKEH:
3HaTh:

- TIpaBWJIa BBINOJHEHUS U OG(OPMIIEHUS MPOCKTHONM [TOKYMEHTAllMd B COOTBETCTBHH C
TpeOOBaHUSIMU HOPMATHBHO-TEXHUUECKUX IOKYMEHTOB,;

- HOpPMBI pacxoja raza i pa3jHYHbIX TUIOB OOBEKTOB M METOIUKH OINpeAeTeHUs
MaKCHUMaJIbHOTO YaCOBOT'0 pacxo/a rasa.

YmerTsb:

- TpPUMCHATh  TpPeOOBaHUS  HOPMATHBHO-TEXHHYECKUX  JOKYMEHTOB B  00JIAaCTH
MIPOCKTUPOBAHUSI U  CTPOUTENICTBA BHYTPEHHUX Ta30MpOBOJOB M  Ta30HMCHOJIB3YIOIIETO
000pyMOBaHUS IS TOATOTOBKH MTPOSKTHOM TOKYMEHTAIIMH HA OTICIIBHBIC Y3JIbI U DJIEMEHTHI;

- OCYHIECTBISITh cOOp, 00pabOTKYy M aHalu3 MCXOAHBIX JAaHHBIX [JIS BBIIOJHEHUS
KOMITOHOBOYHBIX PEIICHUM, TA30BbIX CXEM U Pa3BOAKU TPYOOTPOBOIOB,;

- OCYHIECTBIISITh cOOp, 00pabOTKYy M aHalu3 HCXOAHBIX JAaHHBIX [JIS BBIIOJHEHUS
TUAPABIMYECKOTO U MPOYHOCTHOTO pacueTa ra3onpoBo/ia;

- TOPUMEHATh TpeOOBaHMS HOPMATUBHO-TEXHHUUYECKUX JIOKYMEHTOB [UISl BBIOJHEHUS
TUAPABINYECKOTO U MMPOYHOCTHOTO pacueTa ra3onpoBoa.

Bnaners:

- HaBBIKAMU BBIYEPUYUBAHUSI DJIEMEHTOB, y3JIOB U JIeTajeil ra30MmpoBOIOB;

- HaBBIKAMHM BBIMOJTHEHHWsS] KOMIIOHOBOYHBIX pelleHud (IJIaHOB, pa3pe3oB) IMpHU
MIPOCKTUPOBAHUHU BHYTPEHHETO T'a30HMCIOJB3YIONIETO 000pyA0BaHUS 00 BEKTOB,;

- HaBbIKaMU BBINIOJIHEHUS IPUHIIMITHAIBHONW CXEMBI Ta30IIPOBOJIOB;

- HaBBIKAMU BBITIOJIHEHUSI Pa3BOJIKH T'a30TPOBO/IOB,;

- HaBbIKAMHU COCTaBJeHHs creuudukanuii 000pyAOBaHUS W MaTEPUAIOB BHYTPEHHHUX
ra3o0npoBOJIOB U Ta30UCIOB3YIONIETO 000PYAOBaHU;

- HaBbIKaMH cOopa, o00pabOTKM U aHamu3a WCXOAHBIX JAaHHBIX 7S BBIOJHEHUS
THUAPABIMYECKOTO U MPOYHOCTHOTO pacueTa ra3onpoBo/a;

- HaBBIKaMU pacyeTa TuaMeTpoB TPYOOIIPOBOAOB IO MOTYYCHHBIM JIaHHBIM;

- HaBBIKAMU BBITIOJIHEHUSI TIJIaHA TPACChl Ta30ITPOBO/IOB,;

- HaBbIKAMM OIPEJECICHUS] YAaCOBBIX M TOJOBBIX pPAaCXOJOB rasza i Pa3IMYHBIX THUIIOB
00BEKTOB.

Coaep:xaHue THCHMILUIMHBI (MOYJIs1):

Ne, HamMeHOBaHHE TEMBI Conepxanne HaumenoBanue
JEKLIHN MPaKTUYECKUX
(KonMuecTBO 3aHATUN WIH
4acoB) CEMHUHApPOB WJIH Jp.
(KOJIMYecTBO 4acoB)
1 2 3
1.Ilpupoausie ra3pl. OCHOBHBIE NPEUMYLIECTBA U 0,5 -
HEJOCTaTKU ra3000pa3HOro TOIUINBA TMepe APYrUMU
BUaMU TOIIMBA. VICKYyCCTBEHHBIE Ta3bl
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2.J1o6bIua ¥ TpaHCTIOPTUPOBKA Ta3a 0,5 -

3. OOpaborka mnpupomHoro raza. Ocymika rasa. 0,5 -
OuncTka raza oT cepoBOIOPO/Ia U YIIIEKUCIIOTO Ta3a.
Onopu3zanus raza

4. T'opojckas cuctema razocHadxenus. OCHOBHBIE 0,5 1
aJIeMeHThI. TpaccupoBKa ra3onpBoJIOB.

5. Knaccudukanus cuctem razocHaOKeHUS. 1 1
JIByxcTyIeH4arTble, TpeXCTyleHYaThIe,

IaroCTyrneH4arbe

6. Oco0eHHOCTH BHYTPEHHETO YCTPOKWCTBA 1 2

cerell razocHa0xeHus 3aanuii. OCHOBHBIE
AJIEMEHTHI BHYTPEHHHX CETEH Ta30IpoBojIa

7. TpyOsb1, apmaTypa u 000pyIOBaHHE 1 1
ra3omnpoBo10B. OTKIIOYAIOIINE YCTPOICTBA,
KOHJICHCATOCOOPHUKHU, KOMIICHCATOPBI, PYTIISAPHI.

8. ["a3operynaropubiii myHKT. [IpuHumn padboTsl 1 1
I'PII. Haznauenue u onucanue I'PIILI
Koncrpyknusa u ycrporictso I'PIIII
Texunueckue xapakrepuctuku ['PIIII u I'PII.
Knaccudukanus ['PTIII u ['PII.

I"azoBoe obopymosanue I'PITII u I'PII.

9. Perynsitoper naBieHus rasa. 1 1
Knaccudukanus. [IpenoxpanuTensHO-3a10pHBIE

KJIATIaHbI.

10. 3amura ra3orpoBoJI0B OT KOPPO3UHU. 1 1

XuMHYECKas U 3JIEKTPOXUMHYECKAsE KOPPO3US.
[TaccuBHBIE U aKTHUBHBIE CIIOCOOBI 3ALIUTHI OT
KOpPPO3HH.

11. HepaBHOoMepHOCTB noTpebaenus [lorpednenue 1 1
ras3a ropojioM. rasa.
I'ogoBoit rpadguk norpebaeHus raza

12. I'mapaBnudeckuil pacyer ra3ornpoBoI0B 1 2
BBICOKOI'0, CPEJJTHETO ¥ HU3KOT'O J1aBJICHMUSI.
Htoro 10 11

OreHka KayecTBa OCBOCHMSI JUCLIUIUIUHBL (MOYJIs):
2.3.1. ®opma mpOMEKYTOYHOM aTTECTAIMH: 3a4eT
2.3.2. O1ieHOYHbBIE MaTepUATbI
Bormpocs! k 3agety
1. OcHOBHBIE CBOMCTBA U COCTaB ra3000pa3HOro TOIJIUBA.
. Kimaccugukanum ra3oBoro ToIimBa o pasHbIM IpU3HaKaM.
. YCTpPOUCTBO ra30BbIX MECTOPOXKICHUMN.
. Busipl 06paboTKH MPUPOIHBIX ra30B.
. [IpyHIMNUanbpHas cxeMa yCcTpOHCTBAa MaruCTPaJIbHOTO Ta30IIPOBOAA.
. XpaHumiuiia rasa.
. Knaccugukarus ropoJcKux ra3onpoBoJIOB B 3aBUCUMOCTH OT MaKCUMAJIBHOTO JaBJICHUS

NN AW N

rasa.
8. Knaccuduxkarus TOpoACKUX ra30mpoBOIOB MO YHCITY CTYIICHEH JaBICHHUS.
9. CyTb HepapXUIHOCTH TOPOJCKON CHCTEMBI Ta30CHAOKEHUS.
10. ITpuumHbl, 00ycIaBIMBAIOIINE COBMECTHOE TPUMEHEHNE HECKOJIBKUX CTYIIEHEH TaBleHUs
rasa B ropojiax.
11. Knaccuduxarus TopoCKUX ra3ompoBOJIOB M0 HA3HAYCHHIO.




12. IlpenMyniecTBa ¥ HELOCTATKH KOJIBLIEBOM CXEMBI Ia30IIPOBOJIA IO CPABHEHMIO C
TYITUKOBOM.

13. TpyOs1, apmaTypa u 000pyI0BaHHE Ta30IPOBOIOB.

14 Ilepexo/ibl ra30MpPOBOIOB YEPE3 ECTECTBEHHBIE M HCKYCCTBEHHBIE MTPETISITCTBUSL.

15. MecTa ycTaHOBKHM OTKJIIOYAIOIIUX YCTPOMCTB Ha ra30MpoBOAaX.

16. Buabsl HEpaBHOMEPHOCTH U CIIOCOOBI PETyJIMPOBAHUS HEPABHOMEPHOCTH OTPEOICHUS Tra3a.

17. IlprunHBl XMMHUYECKOM KOPPO3UU MaTepuaia TpyO ra3onpoBoJoB. MeTo bl 3aIlUTHI.

18. IIpuunHbI U MEXaHU3M AJIEKTPOXUMUYECKON KOPPO3UU MaTepuasa TpyO ra3ornpoBOOB.
MeTo/1bl 3aIHThI.

19. IIpu4urHBI 3JEKTPUIECKON KOPPO3UH MaTepraia Tpyd razornpoBo1oB. MeToIbl 3alluThI.

20. [TaccuBHBIC ¥ AKTUBHBIE METO/IbI 3AIIUTHI FA30ITPOBOJIOB OT KOPPO3UHU.

21. Pacuet ro0BOr0o moTpeOIeH s Ta3a TopoIoM.

22. HanexHOoCTh pacnpeeIuTENbHbIX CUCTEM ra30CHA0KEHUS, IIyTH MOBBIIIEHUS HAAEKHOCTH.

23. Iloka3aTenu HaJEKHOCTH paclpee/IuTENbHbIX CUCTEM Ira30CHA0KEHUS: JOJITOBEYHOCTD,
PEMOHTONPUTOHOCTD U JP.
24. TeXHUKO-PKOHOMHYECKHUM pacyeT ra3oBbIX CETEH.

2.3.3. Meroauveckue MaTepuabl

Opranu3zalioOHHO-TIEIarOTUYECKHIE YCIOBUS PeaTnu3alui JUCIUILTUHBI (MOTYs):
a) MarepuanbHO-TEXHUUECKHE YCIOBUS

Bun pecypca XapakTepHUCTUKa pecypca
Aynuropus Jlex1roHHast, 000pyJOBaHHAs IPOEKTOPOM, FIKPAHOM
KommnbrorepHslii knacc He ncnons3yercs
ITporpammMHoOe o0OecrieueHue He ucnons3yercs
Kannenspckue ToBapsl He ucnonssyercs

YcnoBus i GyHKIMOHUPOBAHUS
AIIEKTPOHHON MH(POPMAITIOHHO-
00pa3oBaTeNILHON CpeJIbl
(npu ucnons3zoBanuu JJOT)

O6pazoBarenbubiil noptan IO «"opuzoHT»

0) YueObHO-MeTOaMUecKoe 1 HHGOPMAIIMOHHOE 00ecrieueHne

Bup pecypca XapakTepucTUKa pecypca
HopmaTuBHbIE 1 CII 62.13330.2011* ["azopacnpenenurenbHbIe CHCTEMBI.
TIPaBOBBIC AxryanusupoBannas peaaxius CHull 42-01-2002 (¢ Usmenenusmu N 1, 2)
aKThI/PErIaMEeHThI

1. Uonun, A.A. IN'azocHabxeHne [DneKTpoHHBIN pecypce] : YueOHuK ams

Nonun A.A., Kuna B.A., Aptuxosuu B.B., [Tmonux M.T". - M. :
N3narensctBo ACB, 2012." — 472c. — Pexxum gocryna:
http://www.studentlibrary.ru/book/ISBN9785930937299.html - 3aru. ¢
dKpaHa

2. bproxanos, O. H. I'azocna0xenue [Tekcrt] : yuebroe mocodue / O. H.
bproxanos, B. A. XKuia, A. M. Ilnyxaukos - M. : Akanemus, 2008. - 440 c.

Jluteparypa

CTYJEHTOB BY30B IO ClielManbHOCTH "TeriorasocHadkeHrne u BeHTHIAnus'" /

1. Tonsk, C.A. 'a3ocHabkeHMe KUIIOTO pailoHa ropojia [ DNeKTpOHHbBIN
pecypc]: yauebHO-MeTonuyeckoe nmocodbue/ C.A. I'onsik, M.C. Viskos, H.E.
CukepuH. - DIEKTpOH. TEKCTOBbIE AaH. — MarauToropck: ®I'bOY BIIO
«MI'TY», 2015r. — Pexxum nocrymna:
http://192.168.20.6/marcweb2/ShowMarc.asp?docid=184249. - 3arm. ¢
JKpaHa

2. Xuma, B.A. T'azocHaOxeHue: y9eOHUK JUTsI CTYICHTOB BY30B 1O
cneuuanbHOCcTH "TerorazocHa0keHnue U BEHTHIALHSA" [ DIIeKTpOHHBIN
pecypc] / Kuna B.A. - M. : UsparensctBo ACB, 2014. — 368c." — Pexxum

DJIEKTPOHHBIE
pecypcsl



http://www.studentlibrary.ru/book/ISBN9785930937299.html
http://192.168.20.6/marcweb2/ShowMarc.asp?docid=184249

noctyna: http://www.studentlibrary.ru/book/ISBN9785930937299.html -
3ari. ¢ 3KpaHa

3. Aranutos, E.b. Cuctemsl pactpeeneHus HCKyCCTBEHHBIX Ta30B Ha
NPOMBIIIJICHHOM MPEINPUATUH [ DIEKTPOHHBIN pecypc] : yueOHoe mocobue /
E. b. Aranutos, FO. 1. Taprakosckuii, b. K. Cennukun u ap. -
Marnutoropek : MI'TV, 2012. - 1 anektpoH. ont. auck (CD-ROM). - Pexxum
nocryna: http://www.studentlibrary.ru/book/ISBN9785930937299.html. -
MakpooOBeKT. - 3aril. ¢ 3KkpaHa

B) KanpoBbie ycnoBus
KanpoBoe obecrieuenne oCyniecTBisoT:
Houent kad. YHulMC, k.1.H. Tpyounsna I'.H.

Jucuumimnaa (Moay.ab) 8. TensiocHabxenune
enpto  ocBoeHUsT  AUCHUIUIMHBI  «TermmocHaOXXeHHWe»  SABIsETCA  NpUOOpeTeHune

O6y‘{aIOIHI/IMI/ICH 3HAHHUHN U MPAKTUYCCKHUX HABBIKOB IJI MMPOCKTUPOBAHUA W SKCILNTyaTallU CUCTCM
HOCHTPAIN30BAHHOI'O TEMIOCHA0KEHUS KUINITHO-KOMMYHAJIBHBIX HOTpC6I/ITeHCI7L

[Tnanupyemble pe3ynbTaTbl 00yYEHUS 10 AUCLUILIMHE (MOYIIIO).

B pesynmbrare OCBOCHMS JAUCHMIUIMHBI (MOIYNSA) Yy CIyIIaTeNed JOJDKHBI  OBITH
c(OPMHPOBAHBI CIIEAYIONINE KOMIETEHIMU:

- CrocoOeH BBIMONHATH CHENUAIBHBIC PACUEThl IO TEIUIOBBIM CETSM, IOJIOTaBIMBAThH
MIPOEKTHYIO M PabOYyI0 JTOKYMEHTAIMU TI0 OTACIBHBIM y3JIaM U 3JIeMEHTaM, 10 IUIaHaM TETJIOBBIX
CeTei.

B pe3synbprare ocBOCHUS AUCIUIUIMHBI 00 YYArOITUICS JOJIKEH:
3HaTh:

- TpaBWJIA BBIMOJHEHUS W OG(OPMIICHUS MPOCKTHOHW JOKYMEHTAIlMd B COOTBETCTBHH C
TpeOOBaHUSMU HOPMATHUBHO-TEXHUUYECKUX IOKYMEHTOB,;

- HOPMBI U METOJIbl pacueTa Ha MPOYHOCTH TEIJIOBOU CETH;

- METOJMKH BBINOJHEHUS THAPABINYECKOIO PacyeTa,

- BEJIMYUHBI THUAPABIMYECKUX XaPAKTEPUCTUK, YACIbHBIX TMOTEPh ISl Pa3HBIX THUIIOB
MaTepuajoB TPyOOIPOBOIOB.

YMmeTh:

-IPUMEHATh OCHOBHBIE 3aBUCHUMOCTH U METOJUKH BBINOJHEHUS THUAPABIMYECKUX pPACUETOB
TEIIIOBOM CETH.

Bnaners:

- HaBBIKaMU cOOpa HArpy30K JIJIsl BHITIOJIHEHUSI TUAPABIMUECKOTO pacyeTa TeTUIOBBIX CETEH;
- HaBBIKAMH aHaJIM3a CXEMBI TEIUIOBBIX CETEH,

- HaBBIKAMU pacueTa JuaMeTpPOB TETUIOBOM CETH MO MOJTYyYEHHBIM TaHHBIM;

- HaBbIKaMU BBIYEPUYMBAHMUS TJIAHA TPACCHI TEIJIOBOM CETH;

- HaBBIKAMU BBIYEPUYMBAHMS MOHTAXKHOU CXEMBI 110 TPACCE TEIIJIOBOU CETH;

- HaBBIKAMHU aHaliM3a U cOOpa JaHHBIX JJIS BBIMOJIHEHUS MPOYHOCTHOTO pacyeTa TEIIoBOM
CETH C YYETOM KOMIIEHCAIIUU U CAMOKOMITCHCAIIUH;

- HaBBIKaMU OTIpeIeNIeHUs] BETHUMHBI HEOOXOIMMOTO PACTsHKEHUSI KOMIIEHCATOPOB;

- HaBBIKAMHU ONPEACIICHHS MaMETPOB TPYOOINPOBOJOB TIO 3aJaHHBIM  PacXoJam
TEIJIOHOCUTEJII U PaclojlaraéMbIM MepernajiaM JaBJI€HUS B CETH WJIM Ha OTAENbHBIX Y4acTKax
TEIIOBOM CETH,

- HaBbIKAMHM ONpEJAENICHUsS BEIWYMHBI TAJACHUS JIaBJIIEHUS Ha KaXJOM Yy4yacTKe
TpyOONIPOBOIHOM CETH.

CojepkaHue TUCIUIUTAHBI (MOTYJIS):

Ne, HammeHOBaHME TEMBI Conepxanue HanmenoBanue
JIEKIIAN NPAKTUYECKUX



http://www.studentlibrary.ru/book/ISBN9785930937299.html
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(xomM4ecTBO 3aHATUN WIH
4acoB) CEMHUHApPOB WJIH Jp.
(KOTMYECTBO YacoOB)
1 2 3

1. OO01ue MoHATHS 0 CUCTEMAX 0,5 -
TEIUIOCHA0KEHUS

2.  Bopsnble cucTeMbl TEINTOCHAOKEHHS 1 1

3. CuCTEeMBI TOPSYETO BOJIOCHAOKECHHS 0,5 1

4, Bunnl 1 cxeMbl TEIUIOBEIX ceTel 1 1

5. OmnpeneneHue pacueTHBIX TEILIOBBIX 1 1
Harpy3oK panoHa ropoja

6. Ilocrpoenue u aHanIM3 rogoBOro rpaduka 1 1
pPacxo0B TEILUIOTHI

7. KoHCTpyHpoBaHHE CUCTEMBI 1 1
TeIJIOCHA0XKEHUS

8.  BpiOop BHIA M ONIpENICIICHHE PACUETHOTO 1 1
pacxo/a TeIIOHOCUTEIS

9.  T'mappaBnuyeckuil pacder TPyOOIPOBOIOB 1 1
TYIIUKOBOM TEILUIOBOW CETU

10. TmmpaBnuyYecKuii pexXxuM u 1 2
MbE30METPUUYECKUH IpaduK TEIIOBOM ceTn

11. IlpoexTupoBaHH€ KOHCTPYKTHUBHBIX 1 1
AJIEMEHTOB TEIJIOBOU CETH
HUtoro 10 11

OreHka Ka4yecTBa OCBOCHUS JUCITUTUTMHBI (MOTYJIs):
2.3.1. ®opma mpOMEKyTOUHOM aTTecTallK: SK3aMeH
2.3.2. OuieHOYHbBIE MaTepUAIIBI
IIprmepHBIE TECTOBBIE 3a0aHUS

1. Buabl TenioBbIX HATPY30K :

A- CE30HHBIE U KPYTJIOTOJIOBBIE

B- Ha oTomieHne ¥ BEHTUIISALUIO

C- TexHONOrNUYECKNE

D-ropsiuee BogocHaOkeHNE ¥ BEHTUIIALUS

2. K ce30HHBIM TEIIOBBIM HATPY3KaM OTHOCHATCS:

A- ropsiuee BOJIOCHA0KEHNE

B- ororuieHne u BEeHTWIALUSA

C — TexHONOrNYECKAst

D- snexTpocHabxeHune

3. Boasinbie CHCTEMBI 110 CHOCOﬁy mojJaavuv BOAbI HA ropdAvee BOJOCHAOKEHHE JeJsAT Ha :

A- MHOTrOCTYIIEHUYaThIE U OJJHOCTYIIEHUAThIE

B- OTKpBbITBIE U 3aKPBITHIE

C- neHTpanu3oBaHHbIE U JELEHTPATN30BaHHbIE

D- BonsHbIE U TapoBbIE

4. CxeMbl NPHCOCAMHEHUSI MECTHBIX CHCTEM OTOIJICHUSI PA3JIMYA0TCH:
A- 3aBHCUMBIE U HE3aBUCUMBIE

B- ogHOCTYnEeHUaThie U MHOTOCTYIIEHYAThIE

C- napoBbie 1 BOASIHbIE




D- ogHOTpyOHBIE 1 MHOTOTPYOHBIE BOSIHbIC

5 K HegocTraTkaM napa Kak TelJIOHOCHUTEJIsl, IPUMEHSEeMOI0 B CHCTeMax
LHEHTPAJIM30BAHHOI0 TENJIOCHADOKEHUSsI, OTHOCATCS

A- OBICTPBII TPOrpeB U OBICTPOE OXJIAXKAECHUE CUCTEM ITAPOBOTO OTOIICHUS
B- Gosiee HU3Kas mepBOHAYATIbHAS CTOMMOCTD MTAPOBBIX CUCTEM

C- noBBILLICHHBIE TOTEPH TEILIA

D — MeHbmuii cpok ciy kKOsl

6. B 3aBHCHMBIX cXeMaX NPHCOEAMHEHHS TeIVIOHOCHTE/Ib MOCTYIAeT !
A- HENOCPEICTBEHHO M3 TEIUIOBBIX CETEH B OTOMHTENIbHBIE TPUOOPHI

B- 13 TemioBoi ceTu B No0rpeBaTelib

C- u3 moorpeBares B TEMJIOBYIO CETh

D - HenocpeaCTBEHHO U3 TEIUIOBBIX CETeH B CMECUTEINIbHBIN y3€l

2.3.3. Meroau4eckrue MaTepuabl

Opranu3zalioOHHO-TIEIarOTHYECKHE YCIOBUS PeaTnu3alui JUCIUILTUHBI (MOTYIs):
a) MarepuanbHO-TEXHUUECKHE YCIOBUS

Bun pecypca XapakTepucTHKa pecypca
Ayautopus Jlexumonnasi, 060pyi0BaHHAs TPOEKTOPOM, IKPAHOM
KoMnbroTepHslii Ki1acce He ncnons3yercs
[TporpamMmmMHuoe obecrieueHre He ncnons3yercs
Kanuensipckue ToBapbl He ucnons3yercs

YcnoBust i GyHKIIMOHUPOBAHUS
AIIEKTPOHHOH MH(POPMAITIOHHO-
00pa3oBaTeNILHON CpeJIbl
(npu ucnonszoBanuu JJOT)

O6pazoBarenbusbiil moptan MO «"opuzoHT»

0) YueOHO-MeTomM4YecKoe U HH(OPMAITMOHHOE 00eCTICUeHUE

Bun
pecypca

XapakTepucTuka pecypca

Hopmarusu
bIe
IIPaBOBBIE
aKThl/perya
MEHTHI

CII 124.13330.2012 Tennossle cetn. AxryanuzupoBanHas penakunsg CHull 41-
02-2003 (c U3menennem N 1)

Jluteparypa

1  Ockonkos, C. B. Pacyer cuctembl TemnoCcHA0KEHUS TPOMBIIIIIIEHHO-KUJIOTO
pervona [DnekTpoHHBIM pecypc|: ydebHoe mocobue / C. B. Ockonkos, E. b.
AranutoB ; MI'TY. - Maraurtoropck : MI'TV, 2015. - 1 anekrpon. ont. auck (CD-
ROM). - 3aru. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1264.pdf&show=dcatal
0ques/1/1123442/1264.pdf&view=true. - MakpooObeKT. - TEKCT : 3JIEKTPOHHBIMH. -
Ceenenus goctymnHbl Takke Ha CD-ROM.

2 Boponmn, A.WN.lleHTpanu3oBaHHOe TeEIUIOCHAOKEHUE [DIEKTPOHHBIN
pecypce] : yuebnoe mocodue / AWM. Boponun, /I.B. A6opues, JI.B. ®omyieHko,
A.A. llarpoBa — CtaBpomnons : CeBepo-KaBkasckuii (henepanibHbIi YHUBEPCUTET,
2018. — 247 c. — Pexxum nocrymna: https://book.ru/book/930808.

3 Hosocemoa 0. H. TemmocHaOxeHHe C OCHOBAMH TEIUIOTEXHUKH
[DnexTpoHHbIH pecypce] : yuebHoe nocobue / FO. H. HoBocenosa, FO. A. Mopesa. -
Marnutoropck : MI'TY, 2014. - 86 c. : w1, Tabn., cxembl. - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1107.pdf&show=dcatal
0Ques/1/1120321/1107.pdf&view=true. - MakpooObeKT.

4 CrapxoBa JI. TI. IlenrpanuzoBanHoe TemocHaOxeHue. KypcoBoe
npoektupoBanue [Tekct] : yaebnoe mocobue / JI. I'. Crapkona, 0. A. Mopesa, JI.
N. KopotkoBa ; MI'TY. - Marnutoropck : [MI'TY], 2017. - 50 c. : w1, Tabm.,



https://magtu.informsystema.ru/uploader/fileUpload?name=1264.pdf&show=dcatalogues/1/1123442/1264.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1264.pdf&show=dcatalogues/1/1123442/1264.pdf&view=true
https://book.ru/book/930808
https://magtu.informsystema.ru/uploader/fileUpload?name=1107.pdf&show=dcatalogues/1/1120321/1107.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1107.pdf&show=dcatalogues/1/1120321/1107.pdf&view=true

CXEMBI, rpad. Pexum JIOCTYyTIA:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 3452.pdf&show=dcatal
0Ques/1/1514271/3452.pdf&view=true. - MakpooObEKT.

1. Komxko B.M. TemnocHabxenue [DIeKTpOHHBIN pecypc] : yueOHOe rmocobue
/" B.M. Komko. - M.. ACB, 2017. - 340 c¢. : — Pexum pocrymna:
http://www.studentlibrary.ru/book/ISBN9785930938906.html. - 3arm:. ¢ skpana. -
ISBN 978-5-93093-890-6.
DIJIEKTPOHH 2. KymuaoB A. A. OCHOBBl IIEHTPAJU30BAHHOTO  TEIUIOCHAOXKEHUS
BI€ pecypchl | [DnekTpoHHBIH pecypc]: yaeoHoe mocodue / A. A. Kynunos, C. K. 3uranmmuna. - 2-
e u3n., nepepad. u gom. - M.: HULl UHOPA-M, 2015. - 176 c.: 60x90 1/16. -
Pexum noctyna: http://znanium.com/bookread2.php?book=520046. - 3ari. c
skpana. - ISBN 978-5-16-103513-9.

1. HosocenoBa 1O. H. TemnocHaGxkeHue W BEHTWIIIHUSA [DJIEKTPOHHBIN
pecype] : yueoHo-meroauueckoe nocooue / FO. H. HoBocenosa, I'. H. TpyOuripina ;
MI'TY. - Marautoropck : MI'TY, 2015. - 1 snektpon. ont. auck (CD-ROM). -
Pexum JOCTYyIIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatal
ogues/1/1123954/1434.pdf&view=true. - MakpooObEKT.

Meroauuec 2. Crapkosa, JL.I'. Pacuer ckopoctHOro Bomomnonorpesarens [Tekcr]: meton.
KHe pexom. / JL.T'. Crapkosa, JI.B. I'punnesckas, FO.A. Turosa. —-MI'TY, 2003r.
yKa3aHus 3. CrapkoBa, JL.I'. TemnoBoil W TuUApaBIMYECKUN pacyeT ILIACTHHYATOTO

Bogomnoaorpesarens [Tekcr]: meron. pexom. / JLI'. Crapkosa, JI.B. I'punneBckas,
O.A. Mopega. - MI'TVY, 2006r.

4. Tomsak, C.A. KOHCTpyKTHBHBIE OCOOCHHOCTH CHCTEM  TOpPSYETro
BogocHaOxenus. [Tekcrt]: meron. pexom. / C.A. Tomsak, JLI. Crapkosa. -
MI'TVY,1999r.

B) KanpoBeie ycnoBus
KanpoBoe obecrieueHne ocyniecTBIsOT!
Honent kad. YHuMC, x.1.H. Mopesa 10.A., Ctapkosa JL.T.

Jucuunauna (Mmoayas) 9. BonocHat:kenue

Lenpto  ocBoeHMs  OUCHUIUIMHBI  «BonocHaOxeHue»  sBisercs  NpuoOpeTeHue
O0yJaroIMMUCS 3HAHWH M MPAKTHYECKUX HABBIKOB ISl PAcyeTOB CHCTEM BOJOCHAOXKEHHS,
MPOSKTHUPOBAHMUS PEIICHHS 3a/1a4, CBIAHHBIX C TOHWUMAHHEM OCHOBHBIX IPOIECCOB, IIPOUCXOISIINX
B CHCTeMax BOJOCHAOXEHHsS U BOJOOTBEAEHUS, a TakXKe MX MCIONb30BaHUE JUId BbIOOpa
ONTUMAJILHOT'O BapUaHTA..

[Tnanupyemble pe3ynbTaThl 00y4eHHs 10 AUCIUILIIMHE (MOYIIIO).

B pesyaprare oOCBOGHMS JUCHMIUIMHBL (MOAYJs) y ciymarened JOJDKHBI  ObITh
c(OPMHPOBAHHI CIIEIYIONNE KOMIETEHIMU:

- CIIOCOOEH OCYILECTBJIATH IMPOEKTUPOBAHUE W TEXHUYECKYIO OSKCIUTyaTallMi0 CHCTEM
BOJOCHAOXKEHUSI M O0O0OpYIOBaHMSI C IENbl0 OOecrevyeHus HaAeKHOCTH, IKOHOMUYHOCTH H
6e30macHOCTH

B pe3ynbraTe 0CBOSHUS TUCHUIUIMHBI O0yYarOIIUICs TOJIKEH:

3HaTh:

-0COOEHHOCTH MTPOEKTUPOBAHUS CUCTEM BOJIOCHAOKEHMUSI, pEXKUMOB PabOThI Pa3INYHBIX
CHCTEM BOJOCHAOKEHHUS U BOJIOOTBEJICHUSI M IPUMEHEHHE HEOOXOIMMBIX METOJUK U 3aKOHOB JIJIs
omnpexaeneHus HarbOosee 3PHEeKTUBHBIX TyTEeH MOBBIIIECHUS HAJEKHOCTU U 3PPEKTUBHOCTH CUCTEM
BOZIOCHAOKEHMU.


https://magtu.informsystema.ru/uploader/fileUpload?name=3452.pdf&show=dcatalogues/1/1514271/3452.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3452.pdf&show=dcatalogues/1/1514271/3452.pdf&view=true
http://www.studentlibrary.ru/book/ISBN9785930938906.html
http://znanium.com/bookread2.php?book=520046

- OCHOBHBIE MPUHITUTIBI TPOSKTUPOBAHHUSI CUCTEM;

- METOJIUKH PacUyeTOB CHCTEM;

- OCHOBHBIE MPOIIECCHI, TPOTEKAIOIINE B CUCTEMAX.

YMmersb:

- TPaMOTHO 3aIIPOEKTUPOBATH CUCTEMY BOJOCHAOKEHNS,

- IPUMEHSATH OCHOBHBIC PaCUCTHBIE (JOPMYJIIBI B 3aBUCUMOCTH OT TUTIA M PEKUMA JBUKCHHUS
KHUJIKOCTH,

- BBIIIOJIHUTh TUJPABINYECKHUI pacyeT CUCTEMBI BOJOCHAOKEHUS C UCII0Ib30BaHUEM
JEHCTBYIOLIECH HOPMATUBHOM TOKYMEHTAIIMU U CIPABOYHOM JINTEPATYPHI.

Bnaners:

- - METO/IMKON THIPaBIMYECKUX PACUETOB ;

- METOJIMKOM PELeHNs 3a7au COIIACHO OCHOBHBIM HOPMAaTUBHBIM JIOKYMEHTaM,

- METOAMKOW OMNpeeNeHHs MOTEePh HAIlopa B CUCTEME BOJOCHAOKECHHUS;

- METOAMKON 1I000pa HACOCHOTO 000PY/IOBAHMS,

- METOAMKAMH pacyeTa pa3Iu4YHbIX O€3HAMOPHBIX U HATIOPHBIX CUCTEM BOJAOCHAOKEHUSI.

CojneprkaHue TUCIHUIUIUHBI (MOTYJIS):

Neo, HammeHOBaHHE TEMBI Copepxanue HaumenoBanue
JEKIAN [IPAKTUYCCKUX
(KOmM4YecTBO 3aHATUN WIH
94acoB) CEMHUHAPOB WIH JIp.
(KOTMYECTBO YacoOB)
1 2 3

1. HcroyHuky BogoCHAOXKEHHUS. 0,5 -

2. TpeGoBaHus K Ka4eCTBY BOJBI B CHCTEMaxX 0,5 -
BOJIOCHA0KEHUS

3. OcHOBHBIE KaTerOpHH BOJOIOTpEeOUTENEH 1 -

4.  Knaccudukaius cucTeM BOJIOCHAOKEHHS 1 1

5.  Ceru BogocHa0Ox)enus 1 1

6.  Hapyx#sIii BOZOIIpoBOI 1 1

7.  BHyTpeHHuUi BOIOIPOBOJ] 1 1

8. OCHOBHbIE pacUETHbIE XapAKTEPUCTUKU CUCTEM 1 1
BOJOCHA0KEHUS

9. OcobeHHOCTH MMPOEKTUPOBAHUS CUCTEM 1 2
ropsiYero BOAOCHAOKEHUS

10. PacuéTt cucTeMBbI XOJIOIHOTO BOAOCHA0KEHUS 1 2

11. Pacuet cucteM ropsiuero BOJOCHA0KEHUS 1 2
Uroro 10 11

OreHka Ka4yecTBa OCBOCHUS JUCITUTUTHHBI (MOTYJIs):
2.3.1. ®opma MpoMeKyTOYHON aTTeCTALUU: 3aYEeT
2.3.2. O1icHOYHBIE MaTepHATBI

[IpuMepHBbIe TeCTOBBIE 3aJaHUS




1. KoHTpoJIbHO-CITyCKOBOM KpaH BOJOMEPHOIO y3Jia yCTaHABIUBACTCS JUJIS:
a) CITyCKa BOJIbI U3 CHCTEMbI BHYTPEHHETO BOAOIIPOBOA
0) peryJaupoBKH HaIlopa Ha BBOJIC
B) IOIMECA BOJIbI M3 TOPSYETO BOJOIPOBOIA
2. MunumanbHas rryOMHa 3aJ10’)KEHHSI BBOA PaBHA!
a) 0,5 m +Hmp, roe Hop —riryOuHa mpoMep3anus TpyHTa
6) 0,5 m - Hup, rne Hop —rimy6una npomep3anus rpyHTa
B) 1,5 M +Hnp, rne Hop —rinyOuna npomep3anus rpyHTa
r) 1M, BHE 3aBUCHMOCTH OT TTTyOMHBI IPOMEP3aHUs TPYHTA
3. Hamnop, ob6ecnieunBaronuii Mo eM BOJBI IO JUKTYIOIIETO BOJAOPA300PHOTO YCTPOMCTBA,
BO3MEIIAIOIINIA MOTEPU HAOpa Ha IPEOO0TICHIE BCEX COMPOTUBIICHHUH 1O TMyTH JIBHKEHUU 5
BOJIbI U CO3JIAIONIMKA HEOOXOIMMBIN pabounii Harmop, 00eCcTIeYBAIOIINI HOPMATHBHBII
pacxoi, Ha3bIBACTCS:
a) HEOOXOITUMBIM
0) pacueTHBIM
B) TpeOyeMbIM
T') TAKTYIOIIUM
4. Tlo moay4eHHOMY pacxoay o TabIuIlaM THIPaBINYECKOro pacyeTa BeIOupaeTcs quametp d,
MM, KaXJIOTO PaCYeTHOTO yJacTKa, UCXO/sI U3 3HAYCHUSI CKOPOCTEH JIBHIKEHUS BOJIBL:
a) 1,9-2,2 m/c
0) 0,9-2,2 m/c
B) 0,5-1,5 m/c
r) 0,7-1,5 m/c
5. J11st BOBMOKHOCTH OMOPOXKHEHHUSI CUCTEMBI BOJIOCHA0KEHUS, TPYOOTIPOBOIBI YKIIAIBIBAIOT C
YKJIOHOM:
a) 0,003 — 0,005 B cTopoHy OT BBOAA
6) 0,005 — 0,008 B cTOpOHY K BBOIY
B) 0,001 — 0,003 B cTropony OT BBOJIa
r) 0,008 — 0,015 B cTOpOHY K BBOAY
6. K Bomopa30opHOii apmMaType He OTHOCSTCS:
a) CMECHUTEIIH
0) KpaHbl
B) Tparbl

2.3.3. Meroanueckue MaTepuabl

Opranu3zaliioOHHO-TIEIarOTHYECKIE YCIOBUS PeaTu3alui JUCIUILTUHBI (MOTYs):
a) MarepuaabHO-TEXHUUECKHUE YCITOBUS

Bun pecypca XapakTepucThKa pecypca
Aynuropus JlexiroHHast, 000pyJJ0BaHHAs POEKTOPOM, IKPAHOM
KoMnbroTepHslii Kinacc He ncnons3yercs
ITporpamMHOe oOecrieueHue He ucnons3yercs
Kanuensipckue ToBapbl He ucnons3yercs

YcnoBust 11 GyHKIIMOHUPOBAHUS
AIIEKTPOHHON MH(POPMAIIMOHHO-
00pa30BaTeNbHON CpeIbl
(mpu ucnionwszoBanuu J{OT)

O6pazosarenpubiil moptan MO «"opu3zoHT»

0) YueOGHO-MeTOaM4YecKOe 1 HHGOPMAIIMOHHOE 00ecrieueHne

Bun

pecypca XapakTepucTuka pecypca

Hopmartusu 1. CIT 30.13330.2016 BHyTpeHHHII BOJONPOBOJ M KaHalW3auus 3JaHUM.
13(5 AxtyanmsupoBannas penakuust CHull 2.04.01-85* (c IlompaBkoii, ¢ MI3MeHeHuem




npaBoBeie | N 1)
aktel/perna | 2. CII 31.13330.2012 BopocnabGxxenue. HapyXHbIE CETH U COOPYXKCHHS.
MEHTBI AxryanusupoBanHas pegaxius CHull 2.04.02-84* (¢ U3smenenusimu N 1-5)

1 KureneB, b.H. CanutapHo-TexHuueckoe 000py10BaHNE 3TaHHM
[DnexkTpoHHEI pecypc]: yuaeb. mocodue / b.H. XKurenés, I'.A. Bonkosa, H.1O.
Jluteparypa | CTopoxyk - MuHck : Beim. mik., 2008. — Pexxum goctyna:
http://www.studentlibrary.ru/book/ISBN9789850616166.html

1. Xypb6a, M.I'. BonocHabxenue. [IpoekTrpoBaHue cucTeM U cOOpykeHuid. B 3 T.
T. 3. Cucremsl pactpeieieHUs U TI01a4u BOABI [ DIEKTPOHHBINA pecypce] : YueO.
nocodue / M.I'.)XKyp6a, JI.1. Coxonos, XK.M. I'oBopoBa. - u3a. 3-e, nepepad. u gom.
- M. : U3narensctBo ACB, 2010. — Pexxum goctymna:
http://www.studentlibrary.ru/book/ISBN9785930932786.html

2 INonsk, C. A. BomocHaO)keHHE B BOJIOOTBEACHUE C OCHOBAMH THAPABIUKU
[DnekTpoHHEIH pecypc] : yueoHo-MeTonuyeckoe nmocodue / C. A. I'omsix, M. C.
Vaskos, B. C. IlonkopeitoBa .- Marautoropck : MI'TY, 2015. - Pexum gocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1527.pdf&show=dcatal
oques/1/1124241/1527.pdf&view=true. - MakpooOBEKT.

DIJIEKTPOHH
bI€ pECypChl

Metomuuec | 1.  Hosocenosa, FO. H. OcHOBBI MpPOEKTUPOBAHMS CUCTEM BOJIOCHAOXKEHUS U
KHe BogootBeneHus [Tekct] : yuebHoe mocodbue / MI'TY. - Marauroropck : MI'TY,
ykazanusa | 2014. - 58 c.

B) Kagpossie ycrnoBust
KanmpoBoe obecrieueHne oCcymecTBIIsIOT:
Houent kad. YHulC, x.1.H. HoBocenora FO.H.

Jucnumiauna (moayas) 10. OTomiienue
Lenbto ocBoeHUs MUCHUILUIMHBI «OTOIIIEHUE» SIBISETCA MpHOOpeTeHrne o0ydaromuMucs

3HAaHUH U NMPaKTUYECKUX HABBIKOB JUIs PEIICHUS 3a]ad BbIOOpA, MPOEKTUPOBAHUS U SKCILTyaTalluu
CHCTEM OTOIJICHHUS.

[Tnanupyemsble pe3yabTaTbl 00yUeHHs 110 TUCHUILIMHE (MOAYIIIO).

B pesynabrare oCBOEHMS AMCHMIUIMHBI (MOJyJNs) y CIylIaTened JOJKHBI  OBbITh
c(OPMHUPOBAHBI CIIETYIONNE KOMIIETEHIMH!

- CnocobeH MOArOTOBUTH MPOEKTHYIO U pabOodyl0 JOKYMEHTALHI0 [0 OTIEIbHBIM
3JIEMEHTaM M y3J1aM, BBIIIOJIHATH IPOEKThI CUCTEM OTOIJICHHUS.

B pesynbrare oCBOCHUS AUCITUIUITMHBI 00 YJarOITUICS JOMKEH:
3HaTh:
- TpeOOBaHUS HOPMATHUBHBIX MPABOBBIX AKTOB W HOPMATHBHO-TEXHHMYECKUX JOKYMEHTOB K
BUJIAM M 00beMaM JaHHbBIX, HEOOXOIUMBIX JJII MPOEKTUPOBAHUS CUCTEM OTOTLICHUS,
- TEXHOJIOTHYECKHE, SKOHOMUYECKHUE, CAHUTApHbIE M MPOTHBOMOXKApPHBIE TpeOOBaHUS K
Pa3IMYHBIM THIIAM CUCTEM OTOIJICHUS;
- HOpPMaTUBHO-TEXHUYECKasl JOKYMEHTAIIUS IO MPOEKTUPOBAHUIO CUCTEM OTOIUJICHUS,
- mpaBwiia 0OPMIICHHSI IPOEKTHON 1 pabodeil JTOKYMEHTAIUH 110 CUCTEMaM OTOTUICHHS,
- METOJMKH PaCYETOB CUCTEM OTOIJICHUSI.
YMeTh:
- OCYILIECTBIISITh MOUCK, 00pabOTKY M aHAU3 JaHHBIX O TEXHUUYECKUX PEUICHHIX SJIEMEHTOB U
Y37I0B CUCTEM OTOILJICHUS;
- OCYIIECTBIISATh M1 0OOCHOBBIBATH BHIOOP THIOBHIX MPOEKTHBIX PEUICHUH AJIIEMEHTOB U y3JI0B
CHUCTEM OTOIUICHUSI B COOTBETCTBUM C (PYHKIIMOHAIBHBIMHU, TEXHOJOTHYCCKUMH, CAHUTAPHBIMU
TpeOOBaHUSMH, YCTAHOBIIEHHBIMH 33/IaHUEM Ha MPOCKTHUPOBAHUE,


http://www.studentlibrary.ru/book/ISBN9785930932786.html
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74414&CODE=74414
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74414&CODE=74414

- OCYILECTBIIATH PACUYEThl U TOAOOP OTOMUTEIBHOTO 000PYIOBAHHUS;

- IPOU3BOIUTH HEOOXOUMBIE PacueThl JUIsl IPOEKTUPOBAHUS CUCTEM OTOIJICHHMS;
- OCYIIECTBJIATH aHaNU3 M O0O0OOIICHHE OMNbITa NPOCKTHPOBAHUS, CTPOUTEIBCTBA U

SKCIUTyaTalliyd aHAJIOTUYHBIX CUCTEM OTOILJICHHA,

- OIpCACIAThL OITUMAJIBHBIC CXCMbI CUCTCM OTOIIJICHHA.

Bnaners:

- pa3paboTKOI BapMaHTOB TEXHUYECKHUX PEIICHUI 3JIEMEHTOB U y3JI0B CUCTEMbI OTOTLICHHUS,
- CIocoOHOCThI0 OhopMIIeHHS TpaQHUUEeCKUX MaTepHaIOB MPOEKTHOM MOKYMEHTAIluu I10
pa3paboTaHHBIM TEXHUYECKUM PEIICHHSIM 3JICMEHTOB U y3JIOB CHCTEMBI OTOTUICHUS;

- METOAUKAMHU pac4Y€TOB CUCTEM OTOILJICHUA,

- CIIOCOOHOCTBIO K pa3paboTKe CXEM CUCTEM OTOIUICHHSI.

CojeprkaHue TUCIMUILUIUHBI (MOJYJIS):

Ne, HamMmeHOBaHHE TEMBI Coneprxanue HaunmenoBanue
JAeKIuit MPAKTHYECKHUX
(KOTMYecTBO 3aHATHN WIH
4acoB) CEMHHApPOB WU AP.
(KOJIMYECTBO YacoB)

1 2 3

1. MukpoKJIMMar nmoMeneHun 0,5 -

2. Ha3zHadeHwue 1 KiIacCU(PUKALIUS CUCTEM 0,5 -
OTOIUICHHUS

3. PacyerHass MOIIHOCTH CHCTEM OTOIUICHHUS 1 1

4. CucreMbl BOASTHOTO OTOIUICHUS 1 1

5. OCHOBHBIE IEMEHTHI CUCTEM BOJISTHOT'O 1 1
OTOIUICHHUS

6. KoHCTpyrpoBaHUE CHCTEMBI OTOIIIICHUS 1 1

7. Pacder cuCTeMbl OTOIUICHUS 1 2

8. OtonurtenbHble MpubOOpHL. TenaoBoil pacuer 1 2

nprOOpoB

9. OGopynoBaHueE TEIIIOBOTO BBOAA 1 1

10. ITapoBoe oromeHue 1 1

11. Bo3aymHoe oTomieHue 1 1

Hroro 10 11

OreHka KayecTBa OCBOCHMSI JUCIUTUIUHBI (MOYJIs):
2.3.1. ®opma MPOMEKYTOYHOM aTTECTAIMH: SK3aMEH

2.3.2. O1ieHOYHBIE MaTePUATBI
[TpumepHBIC TECTOBBIE 3aaHMS

1. OcHoBHOE TpeOOBaHME K MUKPOKIUMATY:
a) obecnieyeHne KOM(MOPTHBIX TAPAMETPOB BO3/IyXa B paboueii 30He;

6) MNOAACPIKAHUC 6JlaTOHpI/I$ITHBIX yCHOBHf/'I JJIsA JIIOI[CI‘;I, HaxXoAgIHXCs B IOMCIICHUHN

B) obecrieueHne JOMyCTUMBIX TTapaMeTPOB BO3/lyXa B paboueii 30He.




2. CoderaHus TapaMeTPOB MHUKPOKJIMMATA, MPH KOTOPHIX YEJIOBEK MOXET OIIyIaTh
HEOOJIBIION TUCKOMGOPT, HA3BIBAKOTCSI:

a) JOMYCTHUMBIMHU yCIIOBUSMU;

0) yZIOBIICTBOPSIOIIUMH YCIOBHUSIMU;

B) KOM(MOPTHBIMH YCIIOBUSIMHU.

3. Ilpu pacuere TEIUIOBBIX NOTEPh MOMEIICHHUS CPEAHEr0 STaka 3/JaHUS YUUTHIBAIOTCS
100aBOYHbIE TEIUIONOTEPH Ha:

a) OPUEHTAIUIO OTPaKICHUI;

0) OTKPBITHE HAPYKHBIX BXOJHBIX JIBEpEH;

B) TIOJI HaJ1 XOJIOJHBIM IO/IBAJIOM.

4. Kakue TEIUIOHOCUTENIN TMPUMEHSIOT [UIsl OTOIUICHUS TPaKIAHCKUX (KUJIBIX U
OOIIIECTBEHHBIX 3/IaHUI):

a) BOJIA;

0) map;

B) aHTU(PU3

5. Eciu B cucremMe OTOIUICHHS TEIUIONPOBOJABI PACIONOKEHBI CIEAYIOUIMM 00pa3oMm:
MOJIAIOIINE - TI0 YePIaKy HJIU TOJ] IIOTOJIKOM BEPXHETO 3Taka, OOpaTHBIE — IO MOABAITY, HaJl TOJIOM
MIEPBOTO TakKa WK B MOATMOIBHBIX KaHallaX, TO TAKOE PACHOJIOKEHUE TEIIONPOBOIOB HAa3bIBACTCS:

a) MOJMUTOYHAS Pa3BOKA;

0) BepXHsIs pa3BOJIKa;

B) HIDKHSISL pa3BOJIKA.

6. Cuctembl OTOIJIEHHUS, B KOTOPBIX LUPKYJIALUS BOABI MPOUCXOJUT 3a CUET PA3HOCTH
TUIOTHOCTH XOJIOJHOTO U TOPSYETO TETNIOHOCHTEISI, HA3bIBACTCS:

a) CUCTEMOM C €CTECTBEHHOH IUPKYIISIIIHEIH;

0) crcTeMOl C NCKYCCTBEHHOW IIUPKYJIISAIUCH;

B) CICTEMOM} C MPUHYIUTEIBHON MOJaueH.

2.3.3. Meroau4eckrue MaTepuabl

Opranu3zalioOHHO-TIEIarOTUYECKHIE YCIIOBUS PeaTnu3alui JUCIUILTUHBI (MOIYys):
a) MarepuaabHO-TEXHUUECKHE YCIOBUS

Bun pecypca XapaKTepuCTHKa pecypca
Aynuropus Jlex1roHHast, 000pyJJOBaHHAs POEKTOPOM, IKPAHOM
KoMnbroTepHslii Kinacc He ncnons3yercs
ITporpammMHoOe o0OecrieueHue He ucnons3yercs
Kannensipckue ToBapsl He ucnonssyercs

YcnoBus 11 GyHKIMOHUPOBAHUS
AJIEKTPOHHON MH(POPMAIIMOHHO-
00pa3oBaTeNbHON Cpe/Ibl
(npu ucnonszoanuu JJOT)

O6pazoBarenbubiil moptan MO «"opuzoHT»

0) YueObHO-MeTOaMUecKoe 1 HHGOPMAIIMOHHOE 00ecreueHne

Buz XapakTepucTuka pecypca
pecypca
Hopmartusu
BIC 1. CIT 60.13330.2016 OrTomyeHue, BEHTWISAIUS U KOHAWIIMOHHPOBAHUE

npaBoBble | Bo3ayxa. AkryanusupoBanHas pepakuus CHull 41-01-2003 (¢ Usmenenuem N
akTel/perna | 1)
MEHTBI

1. Camapun, O.JI. OcHoBbl o0ecredeHHss MHKPOKIMMAaTa  3JaHHH
[DnexTponnsbIit pecypc] : Yueonuk mis By3oB / O.J1. Camapun - M. : M3naTenscTBO
Jlutepatypa | ACB, 2015. - Pexxum JOCTYyIIA:
http://www.studentlibrary.ru/book/ISBN9785930939392.html.

2. Maxos, JL.M. Otomenne [DnekTpoHHsbIil pecypce] : Yueb. ais By3oB /JI.M.



http://www.studentlibrary.ru/book/ISBN9785930939392.html

Maxos - M. : MzpareasctBo ACB, 2014. - Pexum pocryna:
http://www.studentlibrary.ru/book/ISBN9785930939613.html

3. CucreMbl o0ecriedeHUs MUKPOKIIMMATa 3IaHUH U COOPYKCHHI
[DnekTponHbIi pecypc]: Yueonoe nocooue / XKepubikuaa M.H., SIpemenko C.A., -
2-¢ u3., foi. u goi. - Bonorga:Mudpa-Uuxenepus, 2018. - 164 c.: ISBN 978-5-
9729-0240-8 - Pexxum nocryna: http://znanium.com/catalog/product/989439

DIJIEKTPOHH
bI€ pecypchbl

1. CkanaBu, A.H. Oromienue [DIeKTpOHHBIH pecypc]: YUeOHHMK Uil BY30B
/ CxanaBu A.H., Maxos JI.M. - M. : HUsnareascteo ACB, 2008. - 576 ¢. - ISBN
978-5-93093-161-5 - Tekct : snexkrponusii // DBC "KoHcynbraHT cTymeHTta" :
[caitr]. - URL : http://www.studentlibrary.ru/book/ISBN9785930931615.html . -
Pexxum noctymna : mo noamnucke.

2. Kopotkosa, JI. U. Temno3zammra ¥ OTOIUNICHWE 3JaHUU [DJIEKTPOHHBIN
pecype] : yuebnoe mocoowe / JI. M. Koporkoma, I'. A. IlaBmoBa ; MITY. -
MarsuToropck, 2012. - 125 c. : HIL., Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalo
Ques/1/1095618/544.pdf&view=true - MakpooObekT. - TeKCT : IECKTPOHHBIH. -
Hmeetcs neyaTHBIN aHAJIOT.

Metonuuec
KHe
yKa3aHus

1. Koportkoga, JI. M. Cucrembl obecriedeHHs] MUKPOKIMMATA TPaXKIAHCKUX
3nanuit [Tekct] : yuebHoe mocobue / JI. M. Kopotkosa, I'. H. TpyOuisina ;
MI'TYV. - [2-e u3a.]. - Maraurtoropck, 2003. - 74 c.

2. Koportkosa, JL.U. Oromnenue rpaxnanckoro 3aanus [Tekcr]: meTon. ykas.
K KypcoBoMy poekTy 1o auci. «Otorutenuey / JI.U. Koporkosa, I'.H.

TpyOuusina, I'.A. ITaBnosa; MI'TY. - Marauroropck, 2002.

3. KoporkoBa, JIL.W. Omnpenencaue  koddduimenta  TeIuionepeaaun
OTOMUTENLHOTO NMPUOOpa, MPUCOEAUHEHHOTO K JICHCTBYIOIIEH CUCTEME OTOIJICHUS
[Texer]: meroa. yka3. k nab. padore no amci. «Ortomrenue» / JL.U. Koporkosa,
I'.A. ITaBnoBa; MI'TY. - MarnuTtoropck, 2007.

4. KoporkoBa, JIL.U. Omnpenenenue kKodpQUIMEHTa CMEIICHUS 3JIeBaTopa
aboneHTckoro BBoja. [Tekct]: MeTon. ykas. k nab. pabote mo aucu. «OTorieHue» /
JL.U. Kopotkoga, I'.A. TTaBnoBa; MI'TY. - Maruurtoropck, 2008.

B) Kagpossie ycrnoBus
KaznpoBoe obecnieueHne oCyIecTBIAIOT!
Houent xad. YHuMC, x.1.H. Mopesa 10.A.

Jucuunummua (Moayab) 11. KonaunuonnpoBaHue Bo3ayxa
[enpto ocBoeHUs AUCHHUILUIMHBI «KOHIWIIMOHUPOBAHHUE BO3AYyXa» SBISETCS H3Y4YCHUE

TCOPCTUYCCKHUX OCHOB M IMPAKTHYCCKUX HABBIKOB IIPOCKTUPOBAHUA U non60pa YCTaHOBOK

KOHAWIIMOHWPOBAHUA BO3AyXa 00BEKTOB CTPOUTCIILCTBA.

[Tnanupyemble pe3ynbTaThl 00yUEHUs 10 AUCIUILIMHE (MOIYIIIO).

B pesynabrare OCBOGHHS JMCUMIUIMHBL (MOAYJs) y chymarened JOJDKHBI  OBbITh
c(OPMHUPOBAHBI CIIEAYIONINE KOMIIETEHIMU!

- CnocoGeH moAroTOBHTH Pabodyl0 JOKYMEHTALMIO MO OTAEIBHBIM JJIEMEHTaM M y3JaM
CHCTEM KOHJAUIIMOHUPOBAHMS BO3/1yXa 00BEKTa KalTUTAIbHOT'O CTPOUTEIHCTBA

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yqa10u11/11>'105{ JOJIKCH

3HaTh:

- OCHOBHBIE MOJIOKEHUS TEOPHH TEIIOBIAXKHOCTHON 00paboTku Bo3ayxa B CKB;

- BApUAHTHI TEXHUYECKUX pernieHuit coBpemeHHbIXx CKB, ee oTnenbHbIX moacucTem;

- OCHOBBI XOJOIWJIBHON TEXHUKH JIJI1 CUCTEM KOHIUIIMOHUPOBAHUS BO3/1yXa,;

- KOHCTPYKIIMIO BCIOMOTATEIbHBIX M  (YHKIHOHAIBHBIX OJIOKOB IIEHTPAIHLHOTO
KOHUIIMOHEPA, METOJIbI X pacyeTa u moa0opa;



http://www.studentlibrary.ru/book/ISBN9785930939613.html
http://znanium.com/catalog/product/989439
http://www.studentlibrary.ru/book/ISBN9785930931615.html
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalogues/1/1095618/544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalogues/1/1095618/544.pdf&view=true

- CXeMBI Ter10-u xononocHadxenuss CKB u npuHuumme! ux Bei0opa;

YMers:

- BBIOpaTh TEXHUYECKOE PEIICHHE HAa OCHOBE y4eTa MHOTOUYHCIICHHBIX TPEOOBaHUI;

- onpenenatsh Harpy3ku Ha CKB, pacxon nmputounoro Bo3ayxa B CKB;

- BBIOMPATh TEXHOJIOTUYECKYIO cxeMy o0paboTku Bo3ayxa B CKB ¢ yuerom ocobeHHOCTEH
3/1aHUs1, B COOTBETCTBUH C UCXOIHBIMU JAHHBIMU;

- BBIIIOJIHATH PacyeT U Mo00p QYHKIIMOHAIBHBIX OJIOKOB IEHTPAIBHOTO KOHIUIIMOHEPA.

Bnaners:

- HaBBbIKAMU pacueTra OTAeNbHbIX 351ieMeHTOB CKB;

- METOJIaMHt PalOTHI C KaTaJloraMu IIEHTPATbHBIX KOHIUIIIOHEPOB.

CopepxaHue TUCIUIUIMHBI (MOJIYJIf):

Ne, HamMeHOBaHHE TEMBI Conepxanue HaunmeHoBaHme
JIEKLIAN [PaKTUYCCKUX
(KoMuecTBO 3aHATUH WIH
4acoB) CEMUHAPOB WIH JIp.
(KOTMYECTBO YacoOB)
1 2 3
1.  OOmwue MOHATHA U HCTOPUYECKUI 0030p 1 -
Pa3BUTHUS CUCTEM KOHIUITMOHUPOBAHMS
BO3yXa
2. [TpuHU paboThI XONIOIUIFHOW MAIIMHBI 15 1,5
3. KoHAUIHOHEPHI CIUTUT-CHCTEM 1,5 1,5
4, KanayibHble KOHIUITMOHEPHI CIUTUT-CUCTEM 15 2
5. MHOTr030HaJIbHBIE KOHAUITHOHEPHI CIUIHUT- 15 2
cucreM (VRF cucremsr)
6. MoHO6104HbIE KOHTUITUOHEPHI 15 2
7. MHuoro3oHannHEIE BOISIHEIE CUCTEMBI TUIIA 15 2
qriep-(haHnKONnIbI
Hroro 10 11

OreHka KayecTBa OCBOCHUS AUCITUTUTHHBI (MOTYJIs):
2.3.1. ®opma IpOMeKyTOUHOM aTTeCTalluM: 3a4eT
2.3.2. OuieHOYHbIE MaTepHAIIBI
IIpMepHBIE KOHTPOJIBHBIE BOIPOCHI
ITo 2 Teme:
1. Kakwue BemiecTBa Ha3bIBAIOTCS X1adazenmamu. IIpuBecTu mpuMepsl
2. Kakyro QyHKIUIO BBIIOIHIET KOMHpeccop B XOJIOIMIbHOW MalluHe.
ITo 3 Teme:
1. Tlouemy 6HewHuii 610K CIUINT-CUCTEMbI YCTAHABIMBACTCSA CHAPYXKH 3aHUS.
2. YeM COETMHEHBI 6HewHUll U 6HympeHHuti OJOKU CIUTUT-CUCTEMBI.
I1o 4 Teme:
1. Kakue OCHOBHBIE 3JIEMEHTHI KJIMMaTUYECKOM cucTeMbl Ha 0a3e KaHAJbHOM CIUTUT-CUCTEMBI.

2. KakxoBa pekoMeHI0BaHHAS MTPOTSHKEHHOCTh CETH BO3TyXOBOJIOB, MPHCOCTUHSIEMBIX K
KaHAITBHOMY OJIOKY M CKOPOCTB B 3THX BO3yXOBOJIaX.
ITo 5 Teme:
1. Ocnosnoit npuHuuI pabotsl VRF cucTeMbl 1 OCHOBHBIE €€ 3JIEMEHTHI.




2. Kakoii a1eMeHT N03BOJIsIeT PeryIupoBaTh KOJIMYECTBO XJIaJareHTa , MOCTYMAoUIero B

ucrnapuTens BHyTpeHHero 6imoka VRF cuctemsl.

2.3.3. Meroanveckrue MaTepuabl

Oprasnu3zaliOHHO-TIEIarOTHYECKHE YCIOBUS peaanu3aluu JUCIUILTHHBI (MOIYJIs):
a) MarepuanbHO-TEXHUUECKHUE YCIOBUS

Bun pecypca XapaKTepucTuka pecypca
Ayautopus Jlexumonnast, 060py10BaHHAs MPOEKTOPOM, SKPAHOM
KoMIbroTepHBIi Ki1acce He ncnons3yercs
[TporpamMmmHuoe obecrieueHne He ncnons3yercs
Kanuensapckue ToBapbl He ucnons3yercs

VYcnoBust i GyHKIMOHUPOBAHUS
AIIEKTPOHHON MH(POPMAITIOHHO-
00pa3oBaTeIILHON Cpe/Ibl
(npu ucnons3zoBanuu JJOT)

O6pazosarenpHbiid moptast UATIO «"opu3oHT»

0) YueOHO-MeToIM4YecKoe U HH(OPMAIMOHHOE 00eCTICUeHUE

Bun pecypca

XapakTepucTuka pecypca

HopmaTtusHbIe
MIPaBOBBIC
AKThI/PerIaMEHTHI

1. "CII 60.13330.2020. CBox npaBuii. OTOMJIeHUE, BEHTUWISALIUS U
KoHaumonuposanue Bo3ayxa. CHull 41-01-2003" (yTB. 1 BBelleH B
neiicrue [Ipukazom Munctpost Poccuu ot 30.12.2020 N 921/mp)

Jluteparypa

1.ABepkun A.I'., IIpumeps! u 3agaun no kypcy "KonauuronupoBaHue
BO3JlyXa U XosonocHabkenue" ;| Yueonoe nmocobue / Aepkun A.I'. - 2-e u3n.,
uctp. u jgom. - M. : M3garensctBo ACB, 2007. - 126 c. - ISBN 978-5-93093-
199-2 - Tekcr : anektponusiii // OBC "Koncynbrant crynenrta : [caiir]. - URL

https://www.studentlibrary.ru/book/ISBN9785930931992.html (mata
obpamienus: 30.09.2020). - Pexxum g0cTyma : 10 MOAMKCKE.

2. Qsuex I1.U., KonnunuoHupoBaHue BO3JlyXa M XOJOJOCHAOXEHHE :
Vu4eb. mocobue. / I1.W. Istaek - M. : U3patensctBo ACB, 2017. - 676 ¢. - ISBN
978-5-4323-0237-3 - Tekcr : anekrponnsiit // OBC "KoHcynbTaHT cTyaeHTa" :
[caitT]. - URL : https://www.studentlibrary.ru/book/ISBN9785432302373.html
(mara obparenust: 30.09.2020). - Pexxum 10CTyMA : 110 TOAMHUCKE.

3. Xpycranes b.M., TemnocnabGxkenne u BeHTWwIMsA. KypcoBoe u
auruioMHoe tipoektupoBanue / Ilox pen. mpod. b. M. Xpycranesa. - 3-e
U3JIaHUE WCTPaBICHHOE U jJomnoiiHeHHoe. - M. : U3matensctBo ACB, 2010. -
784 c. - ISBN 978-5-93093-394-4 - Tekcr : oanektponubii // DBC
"KoHcynbTaHT cTyneHTa" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930933944.html (mata
obpamienus: 30.09.2020). - Pexxum g0cTyma : 10 MOAMKCKE.

DIEKTpPOHHBIE
pecypcesl

1.ITenxoB, B.K. CuctemMbl KOHAMIIMOHUPOBAHUS, BEHTUJIALINH U
ororuieHus : yueOnuk / B.K. I[Tepkos, H.H. Cmupnos ; UT'DVY. - Mocksa ;
Bomnorna : Uagpa-Umkenepus, 2019. - 528 c. - ISBN 978-5-9729-0345-0. -
Tekcr : anexktponHsid. - URL: https://znanium.com/catalog/product/1053294
(mara ooparenus: 30.09.2020). — Pesxum qocTyra: mo mOoMHCKe.

2. 3enuxoB, B.B. CipaBoYHHK HH)KEHEPA 11O OTOIJICHUIO, BEHTUIISIIIH U
KOHIUIIHOHUPOBaHHIO [ DnekTpoHHbIi pecypc] / B.B. 3emukos. - MockBsa :
Nndpa-Unxenepus, 2011. - 624 c. - ISBN 978-5-9729-0037-4. - TekcrT :
anekTpouHbIi. - URL: https://znanium.com/catalog/product/520726 (nara
obpamienus: 30.09.2020). — Pesxxum tocTymna: 1mo moJumcke.

Meroanyeckue

1. IlpoexkTnpoBaHMe KOHAMIMOHUPOBAaHUS Bo3ayxa. MeTtoauueckue




yKa3aHus YKa3aHUs BBITIOJTHEHUIO KypcoBOil  paboThl o JTUCIUIUINHE
«KonnuimonupoBaHue Bo3ayxa u xononocHadxkenue» / E.A. Komapos, H.I1.
[upsesa, /[.C. Cumonos. EkatepunOypr: Yp®V, 2017 40 c.

B) Kaapossie ycioBust
KanpoBoe obecrieuenne oCyniecTBisoT!
Houent kad. YHulC, x.1.1H. Crapkosa JL.I'.

Jucuumianna (moayas) 12. CmetHoe nesio B cuctremax TI'B

Lensro ocBoenmss aucumiinHbel «CmeTHOe aeio B cucremax TI'B» sBiseTcs oBiageHue
CTYJICHTaMH HEOOXOJUMBIM U JIOCTATOYHBIM YPOBHEM OOIICKYIBTYPHBIX M MPOo(dhecCHOHATBLHBIX
KOMITETCHIIMH, B YaCTHOCTH (opMUpOBaHHE 0a3bl IKOHOMHYECKUX 3HAHWUM, HEOOXOIUMBIX JIJIS
MPAKTUIECKON PAOOTHI B YCIIOBUSX PBHIHKA CTPOUTEIBHBIX YCIYT.

[Tnanupyembie pe3ybTaThl 00YUSHHS 10 TUCHUILTHHE (MOIYITIO).

B pesynapTare OCBOCHHS AWCHMIUIMHBI (MOIYINsA) Y CIyIIATelIed JOJDKHBI  OBITh
c(OpMUPOBAHBI CIEAYIONINE KOMIIETEHIIUH:

- 3HAHUE OCHOB IIEHOOOPA30BaHUS M CMETHOTO HOPMHUPOBAHUS B CTPOHUTEILCTBE U
KWIUITHO-KOMMYHAIIbHOM XO35HCTBE.

B pe3ynbraTe 0OCBOCHHS TUCHUIUIMHBI O0YYarOIHIACS TOMKEH:

3HaTh:

OCHOBHBIC TIOHATHUS M ONPEICTICHUS CMETHOTO IIEHOOOpa30BaHUs B CTPOUTEIIBCTBE, METO/IbI
OTpe/IeJICHUs CMETHON CTOMMOCTU CTPOMTENILCTBA, MOPSAIOK U OCOOCHHOCTH Pa3pabOTKH CMETHOM
JOKYMEHTAIUU.

YMeTh:

MOJIb30BAaTbC CMETHO-HOPMATHUBHOM 0a30il mpu pa3paboTKe CMETHON [TOKyMEHTalluH,
OPUEHTUPOBATHCSI B CMETHOW JOKYMEHTAllUM W BBIACIATH CTPYKTYpPHBIE MOKAa3aTelud CMETHOU
CTOMMOCTU CTPOMTEJIbCTBA, COCTAaBJISITh W  AHAJIMU3UPOBATH PA3JIUYHBIE BHUJBI CMETHOMU
JIOKyMEHTAIUH.

Bnaners.:

HaBBIKAMH Pa0OTBI CO CMETHO-HOPMATHBHOW JUTEPATYpOM, MPAKTHUYECKUMHU HaBBIKAMHU
OTpeAeNieHus] CMETHOH CTOMMOCTH CTPOUTENbCTBA, CHOCOOAMU OIEHKH 3HAYUMOCTH U
MPAKTUYECKOU MPUTOTHOCTH MOTYUYEHHBIX PE3yIbTaTOB.

CopepxaHue TUCIUIUIUHBI (MOJIYIIA):

Ne, HammeHOBaHME TEMBI Conepxanue Haumenosanue
JEKIAN MIPAKTUYECKUX
(KOJMuYecTBO 3aHATHN WIH
94acoB) CEMUHAPOB WJIH JIp.
(KOMYecTBO 4acoB)
1 2 3
1. OO0mue TMOJNIOKEHHUs 1O  OINpeAeNeHUI0 1 -

CTOUMOCTHU CTPOUTCIILCTBA.

2. CocTaB ¥ BUJIBI CMETHOM TOKYMEHTAIIUH. 2 2
3. Crpykrypa CMETHOMU CTOMMOCTH 3 3
CTPOMTEILCTBA u TTOPSITOK OTIpeICTICHUS

COCTaBJISIONINX €€ CMETHBIX 3aTpart.

4, JloroBopHBIE  IIEHBI HAa  CTPOUTEIBHYIO 2 3

IPOAYKIUIO M MOPSAIOK UX (POPMUPOBAHHUS.




5. CMeTHO-HOpMaTHBHAS Oa3za 2 3
1ieHooOpa3oBanus B crpoutenscrse 2001 .

Hroro 10 11

OreHka KayecTBa OCBOCHUS AUCITUIUIMHBI (MOAYJIs):

2.3.1. ®opma nMpoMeKyTOYHOM aTTECTALIMH: 3aYET

2.3.2. OueHOYHbIe MaTepUAIIbI

Bomnpocsr k 3auety
1. TloHsATue u posib CMETHOW CTOMMOCTH B KalIUTaJIbHOM CTPOUTEIHCTBE.

CocTtaB ¥ CTpYKTypa CMETHOM CTOMMOCTH M C€0ECTOMMOCTH CTPOUTENIBHBIX PaloT.

CocraB npsMbIX 3aTpart.

Omnpenenenue pa3mepa CpesICTB Ha OIJIATy TPy/Aa B COCTaBE MPSIMBIX 3aTpaT.

CymHocTh TapuHOM CUCTEMBI OIUIAThI TPYAA B CTPOUTEIHCTBE.

3arpaThl Ha 3KCIUTyaTallli0 CTPOUTEIBHBIX MALIUH U MEXaHU3MOB B COCTaBE MPSMBIX

3arpar.

7. CTOMMOCTb MAaTEpUaJIOB B COCTABE MPSIMBIX 3aTpar.

8. Ompenenenune TepMuHa «(HPaHKO» U BUABI OTITYCKHBIX IIEH.

9. VYuer morpy304HBIX U Pa3rpy304HBIX pabOT IO CTPOUTEIHHBIM MaTepHUaIaM B CMETaX.

10. CToumoCTh IEPEBO3KH CTPOUTEIHHBIX MAaTEPHAJIOB B CMETaX.

11. CymHOCTb 3aroTOBHTEIBHO-CKIIAJCKHX 3aTPaT B CTPYKTYPE CTOMMOCTH CTPOUTEIBHBIX
MAaTEepUAJIOB U UX YYET.

12. Heo0X0auMOCTh yueTa U OPSIIOK HAYMCICHHUS HAKJIaTHBIX PACXOJIOB B CTPOUTEIIHCTBE.

13. I'pynmibl craTeii 3aTpat HaKJIAAHBIX PACXO0B.

14. Haznauenue v mopsiiOK HAYMCIICHUS] CMETHOM NMPUOBLIN B CTPOUTEIILCTBE.

15. ba3za HauncIeHNs HAKJIaJHBIX PACX0JJ0B U CMETHOW NMPUOBUIN B CTPOUTEIILCTBE.

16. JleticTByro1iasi cucteMa IIeHO0Opa30BaHus B CTPOUTEIHCTRE.

17. Buipl CMETHBIX HOPM M PacClICHOK.

18. Coopuuku I'SCH: Bubl, Ha3HaYEHUE U COJIEPIKAHUE.

19. COopHUKHN €IMHUYHBIX PAaCIIEHOK: BU/Ibl, HA3HAUEHHUE U COJIepKaHue.

20. OTKpBITBIE U 3aKPBIThIE €TUHUYHBIE PACIICHKH.

21. Coopuuku TCI] (CLIM): Buabl, HA3HAUYECHUE U COACPKAHHE.

22. Coopuuku TCII (CLIOM): Ha3HaYeHHE U COMIepIKaHue.

23. COOpHUK LIeH Ha MIepeBO3KY I'Py30B: Ha3HAUYEHHUE U COJIepKaHue.

24. CocTaB TMMUTUPOBAHHBIX 3aTpar.

25. BpeMeHHbIE 31aHUS U COOPY)KEHUS: BHJIbl, JOKYMEHT, METOJIMKA y4eTa CTOMMOCTH B
CTPOUTENBHBIX CMETaX.

26. 3umHEe ynopokanue padboT: GpakTop, TOKYMEHT, METOIUKA ydeTa CTOUMOCTH B
CTPOUTENBHBIX CMETaX.

27. CocTaB CMETHOW JOKYMEHTAIIMH MIPU OTIPENICIICHUN CMETHON CTOMMOCTH CTPOHTEIHCTBA.

28. JlokanpHasi cMeTa U JIOKAIBHBIN CMETHBIH pacyer.

29. VicxomHble TaHHBIE TSl COCTABJICHHUS JIOKATBHBIX CMETHBIX PAacueTOB (CMET).

30. MeTo/1b1 OnIpeNieNieHnsi CMETHOW CTOMMOCTH CTPOUTENBCTBA ITPU COCTABIEHUHU CMET.

31. CyurHocTh ¥ OCHOBa 0a3MCHO-MHJIEKCHOTO METO/Ia COCTABJIEHUS CMET.

32. CyniHoCTh U OCHOBA PECYPCHOTO METOIa COCTABJICHHUS CMET.

33. Ha3zHaueHne M ycIIoBHsI TPAMEHEHHs YKPYITHEHHBIX CMETHBIX HOPMATHBOB.

34. OObeKTHBIE CMETHI 1 OObEKTHBIE CMETHBIE PACUETHI.

35. Pe3epB cpeicTB Ha HENIPEABUICHHBIC paOOTHI U 3aTPATHI.

36. CyIIHOCTb U y4eT BO3BPATHBIX CYMM B CMETHBIX pacyeTax.

37. CBOIHBIN CMETHBIN PacyeT CTOMMOCTH CTPOUTEIHCTBA.

38. CocraB npouux paboT u 3aTpar (ri1aBa 9 CBOJHOTO CMETHOTO pacyeTa).

39. CBojka 3arpar.

o oA W




2.3.3. Meroanieckrue MaTepuatbl

Opranu3aliOHHO-TIEIarOTUYECKHE YCIOBUS PeaTnu3alui JUCIUILTUHBL (MOTYIs):
a) MarepuanbHO-TEXHUUECKHUE YCIOBUS

Bun pecypca XapakTepucTHKa pecypca
Ayautopus Jlexumonnast, 060py10BaHHAas MPOEKTOPOM, SKPAHOM
KoMIbroTepHBIi Ki1acce He ncnons3yercs
[TporpamMmmHuoe obecrieueHne He ncnons3yercs
Kanuensapckue ToBapbl He ucnons3yercs

YcnoBust i HYHKIIMOHHUPOBAHUS
AIIEKTPOHHON MH(POPMAITIOHHO-
00pa30BaTENLHOM CPEIbI
(npu ucnonszoanuu JJOT)

O6pazoBarenpHbiid moptast UATIO «"opu3oHT»

0) YueOHO-MeToaNM4ecKOe M HHPOPMAIIMOHHOE 00ecrieueHne

Bun pecypca XapakTepucTUKa pecypca

1. ApmsunoB, B.JI. 3apaboTHas 1uiata U CMETHOE JEJI0O B CTPOUTEILCTBE
[Tekcr]: yueonuk / B.Jl. Apm3unos, JI.B. Apasunos. — CII6.: ITurep, 2010. —
256 c. — ISBN 978-5-49807-755-0

2. IInoraukoB, A.H. DKOHOMHKAa CTpPOHUTEIHCTBA [DJIEKTPOHHBIA pecypc]:
Jlutepatypa | yuebHoe mocobue / A.H. [InotHukoB. — M.: Anpda-M, 2012. - 288 c. Pexum
nocryma:  http://znanium.com/bookread.php?book=265746, AIIEKTPOHHAS
oubnuoreynas cucrema «MHppa-M». 3ari. ¢ sxkpana. ISBN 978-5-98281-296-4
8 (mara obpamenus 01.12.2015).

1. I'aBpuiios, [I.A. [IpoekTHO-CMETHOE 10 [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue / A.JI. I'aBpunoB. — M.: Anspa-M, 2014, 352c. Pexum nocrymna:
http://znanium.com/bookread.php?book=424144, snektpoHHas OuOIMOTEUHAS
cuctema «MHppa-M». 3arn. ¢ oskpana. ISBN 978-5-98281-144-8 (nmata
obparmenus 01.12.2015).

2. JIn6epman, N.A. Texunueckoe HOpMUPOBAHUE, OIJIATA TPYA U IPOEKTHO-
CMETHOE JIEJIO B CTPOUTEIIBCTBE [ DNEKTPOHHBIN pecypc]: yueOnuk / M. A.
JIubepman — M.: Undpa-M, 2010. 400 c. Pexum nocryna:
http://znanium.com/bookread.php?book=226809, snekrpoHHas OUOIHOTEUHAS
cucrema «MHdppa-M». 3arin. ¢ skpana. ISBN 978-5-16-003434-8 (nara
obparmenus 01.12.2015).

ONEKTPOHHBIE
pecypcbl

1. H.B. Anapeesa, M.A. Camoxuna, M.M. CypoBiioB Metoauueckue yka3zaHus
K MPAaKTUYECKUM 3aHATUSAM 10 AucuUIINHEe «CMeTHOE /1710 U lIeHooOpa3oBaHue
B CTPOMUTEIBLCTBE» MJS CTYAEHTOB IO HampaslieHHI0 mnoAaroroBku 270800.62
«CTpoUTENbCTBOY» THEBHOM M 3a04HOM opM 00yuenus. Maruuroropck: MI'TVY,
2015-32 c.

2. Metoanueckue yka3zaHus 10 ONpPENEIeHUIO BETUYUHBI CMETHOM NPUOBLIN B
crpoutenberBe. MJIC 81-25.2001. — M.: T'occtpoii Poccun, 2004. 14 c.

3. MeToanyeckue yKazaHus 1Mo ONPEAECICHUIO BETUYMHbBI HAKIAJHBIX PACX0Jd0B
B crpoutenbeTBe. MJIC 81-33.2004. — M.: I'occtpoii Poccun, 2004. — 33 c.

Mertonnueckue
yKa3aHUs

B) Kagposeie ycioBus
KanpoBoe obecrieueHne ocyniecTBiIsOT!
Honent kad. YHuMC, x.1.H. CypoBros M.M.
3 OEHKA KAYECTBA OCBOEHUSA ITPOI'PAMMBbI

3.1. <DopMa HWTOrOBOM aTTeCTallMu: 3a4€T B BUJE TECTa



3.2. OnieHOYHbIE MaTEepHAIIBI
Borpocs! 171t U”TOrOBOro KOHTPOJIS

OO0 IO DN WP

10
11

. [lonsiTHE, POJBH U CTPYKTYpPa CMETHOM CTOMMOCTH B KalIUTAIbLHOM CTPOUTENLCTBE.

. eiicTByromas cucreMa eHo00pa30BaHUs B CTPOUTENBCTBE, BUbI HOPM U PACIEHOK.

. CocTaB CMETHOM IOKYMEHTALIUU [IPU ONPECTICHUN CMETHOM CTOMMOCTH CTPOUTEIHCTBA.
. Uto Takoe TpeOyeMblii Halop B CUCTEME BOJIOCHAOKCHHH ?

. HazoBUTE OCHOBHBIE AJIEMEHTHI CUCTEMBI BOAOCHA0KECHUS?

. Kak paccuntars BepoATHOCTb JIEHCTBUSI CAHUTAPHO-TEXHUUYECKUX MPUOOPOB?

. ChopmynupyiiTe MOHSATUS HATIOPHOTO U OE3HATIOPHOTO MOTOKOB.

. Uto Takoe mpe3oMeTpudecKas U HaropHas JTUHUUA?

. 3anummuTe ypaBHeHue bepHyiun uist )KUIKOCTH.

. OT yero 3aBucUT HaZEKHOCThL cucteM TT'CB?
. Kakue ¢dakTopsl BIUSAIOT Ha YMEHBIICHHE KOJUYECTBA OTKA30B CHCTEMBI B IPOIIECCE

AKCIUTyaTanuu?

12
13
14
15

. [lepeuncnure dhakTopsl, BIUSIOMNE Ha 10JTroBedyHOCTH cucteM TI'CB.

. g ynaneHus: Kakux BpeJHOCTEH IPOEKTUPYIOT CUCTEMbI BEHTUIISILINU?

. Uto Takoe 00111e00MeHHasI 1 MECTHAsI BEHTHJIALIMS , B UEM UX OTIUYHE?

. UTo Takoe IJIOCKHE U BEEpHbIE CTPYH, MOMOIIBIO0 KAaKUX BO3IyXOpacIpeaeIuTeIei MOKHO

UX MOJTY4YUThH?

16.
17.
18.
19.

Koren?

20.

21
22

23.
24.
25.

Yrto Takoe KpaTHOCTh BO3yX000MeHa?

[{enb 1 mocnea0BaTeNbHOCTh a3POANHAMUYECKOTO pacueTa CUCTEM BEHTUIISILIUH.

Yro npezncrasnser co0oil kanopudep, Kak ONpeAeuTh €ro TEIIOBYI0 Harpy3Ky

Kak nmonoOpaTh BEHTUIISITOP Al CUCTEMBI BEHTUIALUU 16. 3 KakuX 3J1€MEHTOB COCTOUT

Kakue pexxumbl TOpeHHsl TOIIMBA BbI 3HaeTe?

. TernoBoii GajlaHC KOTEJIBHOIO arperara.

. IlpuBenute KnaccuuKauio CUCTEM ra30CHA0KEHHS 1O 1aBJICHUIO.

Kakue MeToibl 3a1UThl ra30MpOBOAOB OT KOPPO3UU BbI 3HaeTe?

Onwumute obopynoBanue u npuniun padots ['PII.

ITo kakMM cxeMaM MeCTHbIE CUCTEMbl OTOIJICHHUSI MOTYT IPUCOEIUHATHCA K BOJASHBIM 23.

TETUIOBBIM CETSIM?

26
27
28
29

. Ha yeM ocHOBEIBaeTcCs BLI60p CXEMBI TEIIOBEIX CETeM (KOJ'ILI_ICBaH HNJIn TYHI/IKOBaH)?
.]IequHCHHTeOCHOBHBK:BHGMEHTBICHCTCMBIOTOHHGHHH.

. ITo xakuMm IIpU3HaKaM KHaCCH(bHHHPYIOTCH CHUCTCMBI BOJSHOI'O OTOINJICHUA

. Otrmnume croco0OoB OMmpeACICHHA TCINIOBBIX HAIrpy30K ajd CHUCTEM OTOIUICHUA U

BCHTUJIAIIHUH.

30

. Ha kakyio BenuumHy HEOOXOAMMO OpPUEHTHPOBATHCS MPH BBIOOPE ONTHUMAJIbHBIX

JMaMETPOB YYaCTKOB TJIAaBHOM pacyeTHOMN BETBU CUCTEMBI TEIUIOCHAOKEHUS U AUAMETPOB YIaCTKOB
OTBETBJICHUI?

31
32
33
34
35
36

. B ueM oTiMune TeXHOIOTMYEeCKOro KOHAUIIMOHUPOBAHUS BO3IyXa OT KOM(OPTHOTO.

. Onummre o0opynoBaHUE U PUHIUI PaOOTHl KOMIIPECCHOHHON XOJIO0JMIbHON MallluHBI.

. IIpuHIUIT yCTPOMCTBA U OCHOBHBIE BUIbI KOHAUIUOHEPOB CIUIUT-CUCTEM

. OcHOBHOM pUHLUI paboThl MynbTU30HATIbHOW VRF crcTeMbl 1 OCHOBHBIE €€ 3JIEMEHTHI.
. Ilepeuncnure OCHOBHBIE THUIIBI MOHOOJIOYHBIX KOHIUIIMOHEPOB.

. Uto Takoe uniep. BapuaHTsl €ro NCIoNHEeHMs.

IIpuMmepHbIe 3ana4u

1. B OtonurtenbHbIi MpubOp BOASHOrO OTOIUIEHUs Boja moctynaer npu 80 °C mo Tpyde
ITOMIAIBI0 TIoTepedHoro ceueHns S00 MM? co cKOpocThio 1,2 ¢M/C, @ BBIXOJUT U3 OTONHETIEHOTO
npubopa, umes Ttemneparypy 25 °C. Kakoe KOIWYeCTBO TEIJIOTHI IOJIy4aeT OTAIUIMBAaEMOe
MMOMEIIEHHUE 33 CYTKU?



2. JIns 5KUiioro MUKpopaioHa OIpeeuTe CyMMapHBIH pacxXol TeIIOHOCHTENSI Ha CHCTEMBI

max _
OTOIIZICHUSA W BCHTUJIAIINU, KI‘/‘I, CCJIMN MaKCHMAJIbHAA HArpys3ka Ha CUCTCMbI OTOIICHUA Qom -

max
12000 Bt, MakcumanbHasi Harpy3ka Ha CHCTeMbl BeHTHIsiuu Q, X = 4000 Br, TeMIlepaTypa

noxgaromiero terionocutens 130 °C, remneparypa ooparroro tertoHocurens 70 °C.

4 COCTABUTEJIA TPOI'PAMMBbI

CocTaBUTEIIN TIPOTPAMMBI:
Mopesa FO.A., k.T.H., 3aB. kap. YHullC



