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1 OBIIAA XAPAKTEPUCTUKA ITPOI'PAMMBbI

1.1 Hean peanusanum nmporpamMmmbl

¢dopmupoBanue y ciymarened Npo(ecCHOHANBHBIX KOMIETEHIUH, HEOOXOIUMBIX IS
npodeccuoHaNbHOM AeATeIbHOCTH B O0JIACTH TEIUIOra3ocHaOkeHus M BeHTwAuuu. [Iporpamma
HaIIpaBJIEHA Ha [TOATOTOBKY K IIPOEKTHOM U AKCIUTyaTallMOHHOM AesTenbHoCcTH. CllyluaTesaM 1atTcs
0a30BbI€ 3HAHUS O MMPOSKTUPOBAHUIO U IKCILTyaTallUd CUCTEM T'a30CHA0XKEHUS, TeTJIOCHA0KEeHHUS,
OTOIJICHUS, BEHTWISLIUUA U KOHJIMIIMOHUPOBAHUS 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
«TermorazocHabkeHUE U BEHTHIISLHS» — OaKaiaBp.

1.2 XapakTepucTHKa HOBOr0 BHAQ NPOPecCHOHAIbLHON eATeJbHOCTH W (WJIH)
NpHCBaNBaeMoil KBanpukanuu

Obnacte TpodecCHOHATBHON JAEATEIFHOCTH CIyHIaTessl, MpOIIeAImero o0ydeHue Io
nporpaMMme npodeccuoHadbHON mnepenoarotoBku — «TemnorasocHabxeHHe UM BEHTWIIALUSA»
BKJIIOUAET: TPOEKTUPOBAHUE, CTPOMUTENIBLCTBO, AKCIUTyaTallMsi BHYTPEHHHUX CHUCTEM OTOILJICHMS,
BEHTWISILMM U KOHJUIIMOHMPOBAHUS M HAPYKHBIX ceTell Terio- U razocHaOxeHus. Bo3moxkHble
cepsl  IESATEIBHOCTH: MPOEKTHO-U3BICKATEIbCKHE OpTaHU3allMH;, CTPOUTEIHLHO-MOHTAKHBIC
OpraHM3alyM; SKCIUIyaTUPYIOLUIME OpraHU3aluy; POMBIIUICHHbIE NPEAIPUATHS: OTIEN INIABHOTO
SHEPreTHKA; YIPABIISIONINE KOMIIAHUY JKUIIUIIHO-KOMMYHAJIBHOI'O X035IiiCTBa ropo/jia.

1.3 TpeGoBanus k pe3yJbTaTaM 0CBOCHUS MPOrPaAMMbI
[Tporpamma pazpaboTaHa ¢ yueToM TpeOOBaHUI:

- npodeccHOHaNbHBIX CTaHAapTOB: «Crenuanuct B 00JAaCTH NPOEKTUPOBAHUSA CHUCTEM
OTOIJICHUSI, BEHTWJISILIMY U KOHAMIIMOHUPOBAHUS BO3/TyXa 00BbEKTOB KAlUTAIbHOTO CTPOUTENILCTBAY,
yTBepxkaeHHbIN [Ipukazom MunuctepcrBa Tpyna u connanbHoi 3anutel PO ot 04.06.2018 N 346H;

«CrienuanucT B 00J1aCTH MPOEKTUPOBAHUS CHCTEM Ta30CHA0KEHUSI 00BEKTOB KalUTAJILHOTO
CTPOMUTENBCTBAY, YTBEPKAeHHBbIN [Iprikazom MuHuUCTEpCTBa Tpyla U COUMAIBHON 3amuThl PD ot
31.05.2018 N 341m;

«Crnenuanuct B 00JIaCTH MPOEKTUPOBAHMS TEIUIOBBIX CeTei», yTBepkKIaeHHbINH [Ipukazom
MunucrepcTBa Tpyaa u couuanbHon 3amuTsl PO ot 10.09.2019 N 609H;

«MOHTaXXHUK CaHUTApPHO-TEXHUYECKHUX CHUCTEM U O00OpYHOBaHUSA»», YTBEPKIACHHBIN
IIpukazom MunucTepcTBa Tpyaa U colaibHoM 3amuTel PO ot 21.12.2015 N 1077H;

«MOHTaXHUK CHCTEM BEHTWISLMH, KOHAMIIMOHUPOBAHUSA BO3[yXa, MMHEBMOTPAHCIOPTa U
aciupanuu»y, yreepxkaeHHbl [Ipukazom MunucTepcTBa Tpylda M COLUanbHOW 3amuTel PO ot
13.03.2017 N 266mH.

- tpe6oBanuit ®I'OC BO no nanpasienuto noarorosku 08.03.01 CtpoutensCcTso.

[Tnanupyemble pe3yabTaTbl 00yueHHs

I[To oxoHUaHNM 00YUEHUS TUITAHUPYETCS JOCTHKEHUE CIYIIATeIsIMU CIeTYIOIUX Pe3yabTaToB
0 peanu3ari 00001eHHON TPYA0BON (DYHKITUH:

- IloaroroBka mpoekTHOM M paboueil JOKYMEHTAlMU MO0 OTJCIBHBIM 3JE€MEHTaM U y3jaM
CUCTEM BHYTPEHHErO TEIIOCHAOXKEHHMsI, OTOIUICHUS, BEHTHIALNN, KOHIUIIMOHUPOBAHUS BO3AyXa,
BO3/YIIHOTO OTOIUIEHUS, TPOTUBOIBIMHON BEHTUIIALMHU (YPOBEHb KBaJIM(UKauu 6);

- IlonroroBka MpPOEKTHOW MOKYMEHTALlMU MO OTACIbHBIM Yy3JIaM M 3JIEMEHTaM CHCTEM
ra3opacrpenesieHus ¥ Ta30noTpeOsieHus OOBEKTOB KalUTAJIbHOTO CTPOUTENLCTBA (YPOBEHB
KkBauuKauu 6);

- [lonroroBka nMpoekTHOU U paboyueil JOKYMEHTAIMH MO OTJEIBHBIM y3JIaM H 3JI€MEHTaM, 10
TJIaHaM ¥ TPO(HIISIM TETUTOBBIX ceTel (YpoBeHb KBaTH(pHUKAIIH 6);



- IloaroroBka u odopmiieHHE CHENHATBHBIX PACUYETOB MO TEIUIOBBIM CETSAM (YpOBEHB
KBaMpuKauu 6);

- BrimonmHenue mpocThix paboT MpU MOHTaXKE CHCTEM BEHTWIISIIIMH, KOHIAWIIMOHUPOBAHUS
BO3/lyXa, THEBMOTPAHCIIOPTA U acupauu (ypoBeHb KBanupukauuu 2);

- BreimonHenue mDpocThIX pabOT MpPU  MOHTAKE U PEMOHTE CHCTEM OTOIUICHHUS,
BOJIOCHA0KEHUSI, KaHATM3AIlMH, Ta30CHA0KEHNUS ¥ BOJIOCTOKOB (YPOBEHb KBaTM(UKAIMHU 2).

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

- Crioco0eH MoATrOTOBUTH MPOSKTHYIO U pad04y0 JOKYMEHTAIUIO TI0 OTJCIBHBIM JIEMEHTaM
U y3J1aM, BBIMOJIHATH MPOEKTbl CUCTEM OTOIUICHHUS, BEHTWISAIMH, KOHIUIMOHUPOBAHUS BO3AYXa,
MIPOTUBOABIMHOM BEHTUJISIINHY;

- CriocoOeH MOJArOTOBUTH MPOEKTHYIO JTOKYMEHTALIUIO MO OTJEIBHBIM y3JIaM U 3JIEMEHTaM
CUCTeM Ta3opacHpelesieHds U ra3onoTrpediieHus, [Uisi BHYTPEHHUX Ta30MpOBOJIOB U
ra3ouCIONIB3YIOIIETO O00O0pYy/IOBaHMS, a TakXKe [0 HAPYKHBIM Ta30BbIM CETSIM OOBEKTOB
KaluTajabHOrO CTPOUTENLCTBA

- CniocoOeH BBIMOJHATH CIEUHUABHBIE PACUYEThl IO TEIUIOBBIM CETSM, MOATOTaBIMBATH
MIPOCKTHYIO M pabOuyr0 JOKYMEHTAIMH 110 OTJEIBHBIM y3J1aM M 3JIEMEHTaM, 1O IJIaHaM TETIOBBIX
ceren

- Crioco6eH MpOBOIUTH UCIIBITAHUSI U PETYJIIUPOBKY CMOHTHUPOBAHHBIX CHCTEM BEHTWJIALINH,
KOHJUIIMOHUPOBAHUS BO3yXa JUIsl TOCTHXKEHUS IPOEKTHBIX U MACIIOPTHBIX XapaKTEPUCTUK

- CriocoOeH BBIMONHITE 0CO00 CIOXHBIE MOHTa)KHBIE W PEMOHTHBIC PabOTBI CHCTEM
OTOIUICHHUS, Ta30CHA0KEHU S, BEHTWISILIMY U KOHJAULIMOHUPOBAHUS BO3AyXa

- Crioco0eH MPOBOIUTH UCTIBITAHUS, 00pa0aThIBATh PE3YJIBTATHI U YCTPAHATh HCHCIIPABHOCTH
CUCTEM LIEHTPAIBLHOTO OTOILJICHUS ¥ Ta30CHA0KEHHUSI.

Tpynosble 1elcTBHS:

OnpezneneHne pacyeTHBIX pPAacXOJOB  TEIUIOBOM HSHEPIMM M TEIUIOHOCUTENS  Ha
TEXHOJIOTHYECKUE HYXK/bI, OTOIUICHHE, BEHTWISIUIO, KOHIWIIMOHUPOBAHHE BO3yXa, Topsdee
BOJOCHA0KEHHE;

O6paboTka, aHaIM3 U TOKYMEHTaIbHOE 0(OPMIICHHE WCXOJHBIX JAHHBIX, TOMOJHUTEIbHON
nH(OPMAIIUY U PaCYETOB

Pa3paboTka BapraHTOB TEXHUUYECKHX PEIICHUI DJIEMEHTOB M Y3JIOB CHCTEM BHYTPEHHETO
TEIUIOCHAOKEHHUs, OTOIUICHUS, BEHTUJISINHM, KOHAMIIMOHUPOBAHUS BO3AYyXa, BO3IYIIHOTO
OTOIUICHUS, IPOTHBOIIMHON BEHTHIISIIAN

Odopmnenne rpapuueckux MaTepHUaIoB MPOEKTHOW TOKYMEHTAIMU MO pa3paboTaHHBIM
TEXHUYECKUM PEIICHUSM DJIEMEHTOB U Y3JIOB CUCTEM BHYTPEHHETO TEIUIOCHAOKEHHMS, OTOIJICHUS,
BEHTWISIIMKM, KOHAWIMOHUPOBAHUS  BO3/yXa, BO3AYIIHOTO OTOIUIEHHUS, MPOTUBOJIBIMHOM
BEHTHJISITIH

Pa3paboTka cxem cHCTeM BHYTPEHHETO TEIUIOCHAOXKEHHS, OTOIUICHHUS, BEHTUIISIUH,
KOHJIUITMOHUPOBAHUS BO3/TyXa, BO3IYIIIHOT'O OTOTUICHHUSI, POTHBOABIMHON BEHTUJIISIINN

BriuepunBaHue 351eMEHTOB, Y3JI0B U JI€Tallel ra30IPOBOIOB

BrimlotHEHNE KOMIIOHOBOYHBIX pEIICHW (TJIAaHOB, pa3pe3oB) TPH  MPOSKTUPOBAHUU
BHYTPEHHET0 Ta30UCIOJIb3YIONIET0 000pyI0BaHUs 00BEKTOB

BrinosHeHNE TPUHIUINATBHON CXEMBI Ta30ITPOBOOB

Brinonnenue pa3Boaku ra3onpoBoI0B

CocraBnenue cnenuduKanuii 000pyJoBaHHUs U MaTepuaioB BHYTPEHHUX Tra3oNpoOBOJIOB U
ra30MCIONb3YIONIEro 000pya0BaHuUs

C6op, 00paboTka W aHAIW3 WCXOMHBIX JAHHBIX JJIs1 BBHITIOJHEHUS THAPABINYECKOTO U
MIPOYHOCTHOTO pacyeTa ra3onpoBoja

Pacyer quamerpoB TpyOOIPOBOAOB MO MOJTYYEHHBIM JIaHHBIM

Brinonnenue miana Tpacchl ra3onpoBOAOB

Omnpenenenne 4acoBbIX U TOAOBBIX PAaCXOO0B ra3a Jjsl pa3InyHbIX TUIIOB OOBHEKTOB

COop Harpy30K JJIs BBIMOJHEHUS THAPABIMYECKOTO pacyeTa TEIUIOBBIX CeTei

AHann3 cXeMBbl TEIUIOBBIX CETEM

Pacuer muamMeTpoB TEILIOBOM CETH MO MOMYyYEHHBIM JaHHBIM
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BrluepunBaHue 11aHa Tpacchl TEIUIOBOM CETH
BeruepurBaHre MOHTa)KHOM CXEMBI 10 TPacce TEIIOBOW 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
pacrioyiaraeéMbIM IepenaiaM JaBJICHUs B CETH MJIM Ha OTJENIBHBIX YIaCTKaX TEIIOBON 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 M TOPSYero BOJOCHAOKEHHUS,
TEIUIOr€HEePaTOPOB T'HPOCTATUYECKUM U MAHOMETPUYECKUM METOA0M

TemnoBoe HCTIbITAaHNE CHCTEM OTOTICHHS HA paBHOMEPHBII IIPOTPEB OTOMUTEIBHBIX TPUOOPOB
C peryJupoBaHHEM

[IpoBepka COOTBETCTBUSI YCTAHOBJIEHHOTO OOOPYJOBaHUS M BBIIOJHEHHBIX PabOT paboueit
JOKYMEHTAIMH U TpeOOBaHUSIM HOPMATHUBHBIX JIOKYMEHTOB

HcnpiTanue u peryaiupoBaHue TPyOOIIPOBOAHBIX CHCTEM, 000PYIOBaHHS U allllapaTypbl

ITyck u Hanmaska CaHUTAPHO-TEXHUYECKUX CHCTEM

BusyanpHbplii  OCMOTp  CMOHTHPOBAHHOTO  OOOPYZOBaHHSI  CHCTEM  BEHTHJISAIUH,
KOH/IMIIUOHUPOBAHMS BO3AyXa, IHEBMOTPAHCIIOPTA U acCUpaluu

[IpoBenenne THIPABIMYECKAX HCIBITAHWNA CHCTEM BEHTWIIIHMH M KOHIUIIMOHHUPOBAHHUS
BO3/yXa, IHEBMOTPAHCIIOPTA U aCUpaluu

[IpoBenenne a’poNMHAMHYECKUX HCIBITAHUH CUCTEM H  BO3AYXOpPacHpeAeTUTEIbHBIX
YCTPOMCTB

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

3amMepbl pacxo/I0B BO3IyXa M JaBICHUH B XapaKTEPHBIX TOUKAX CETH

3anuce pe3yapTaToB MOKAa3aHUN U3MEPUTENbHBIX TPHOOPOB

BrImonHeHHe A3CKM30B M MOHTQ)KHBIX CXEM CHCTEM OTOTUICHHS, Ta30CHA0KEHUS, BEHTHIISIIHN
Y KOHJIUIIMOHUPOBAHUS BO3/lyXa

[Ipon3BoacTBO 3aMepoB C HaTyphl s MOHTaka TpyOONpPOBOIOB, BO3JIYyXOBOJOB U
000pyZI0BaHUS CUCTEM OTOIUICHUS, TA30CHAOKEH!s], BEHTHJISAIMH, KOHTUIIMOHUPOBAHUS BO3/1yXa.

Heo0xonnmblie ymeHnus:

OcyiecTBisITh cO0p, 00pabOTKY U aHAJIW3 CIIPAaBOYHON U pedepaTuBHOI HHpOpMaLHX;

OcymiecTBISTh TOUCK, 00PabOTKY U aHAJIN3 JAHHBIX O TEXHUYECKUX PEIICHUSX JIEMEHTOB U
y3JI0B CHUCTEM BHYTPEHHEIrO TEIUIOCHAOKEHUS, OTOIUICHHS, BEHTHJISALUH, KOHIUIMOHHUPOBAHUS
BO31YyXa, HpOTHBO)II:IMHOfI BCHTUIIAIIMH, aHAJIOTUYHBIX IIO (1)YHKIII/IOH8J'IBHOMY Ha3HA4YC€HUIO H
YCIIOBHUSAM IPOEKTHUPOBAHUS;

BBIMONTHATE  pacyeThl pacXoJOB TEIJIOBOM DHEPTMM W PACXOJOB TEIJIOHOCHUTENEH Ha
TEXHOJIOTUYECKUE HYXK[Ibl, OTOIUICHHE, BEHTHJISALMIO, KOHAWIMOHMPOBAHUE BO3JyXa M ropsuee
BOJIOCHA0KeHue

OcymiecTBIATh 1 00OCHOBBIBATh BHIOOP THUIOBBIX MPOEKTHBIX PELICHUN 3JIEMEHTOB U Y3JI0B
CUCTEM BHYTPCHHECTO TeHJ'IOCHa6)KeHI/ISI, OTOINICHH, BEHTUWIALWHA, KOHAUIWMOHUPOBAHUA BO3YyXa,
BO3/YIIHOTO OTOIUICHHsI, MPOTUBOJBIMHON BEHTHJISIIMM B COOTBETCTBHM C (DYHKIIMOHAIBHBIMHU,
TEXHOJIOTMYCECKUMU, CaHUTApPHBIMU Tpe6OBaHI/I$IMI/I, YCTAaHOBJICHHBIMHA 3alaHUEM Ha
IPOEKTHUPOBAHUE

OcymecTBIATh pacdeTsl W MOAOO0P OTONHMTEIHFHOTO M BEHTWIALMOHHOTO O0OpYIOBaHUS,
000pyIOBaHUS Ul CUCTEM KOHIUIIMOHHPOBAHUS BO3yXa M XOJIOIMIBHOTO 000pYyI0BaHuUs, BEIOOP
MecTa pa3MelieHus: 000pyA0BaHMs, TEIIONPOBOIOB M BO3yXOBO/IOB

[Tpon3BouTh HEOOXOAWMBIE pacueThl JUIsI MNPOCKTHPOBAHUS CHUCTEM BHYTPEHHEIO
TEIJIOCHAOXKEHHS, OTOIUICHHS, BEHTWIALMH, KOHJWIMOHMPOBAHUS BO3AYyXa, BO3AYIIHOTO
OTOIIJICHUA, HpOTHBOI[LIMHOﬁ BCHTUJIAIINHN



OcymiecTBiIsITh  aHaM3 W OOOOIIEHHWE ONbITa MPOCKTUPOBAHUS, CTPOHUTEIBCTBA U
AKCIUTyaTallid aHAJIOTHYHBIX CHUCTEM BHYTPEHHEr0 TEIUIOCHAOXKEHMS, OTOIUICHUS, BEHTUJISALIUU,
KOHIMITMOHUPOBAHUS BO3]/1yXa, BO3IYIITHOTO OTOIICHUS, IPOTUBOIBIMHON BEHTUJISLIUU

OnpenensiTh ONTHMAIBHBIE CXEMBl CHCTEM BHYTPEHHETO TEIIOCHAOXKEHHUS, OTOILICHUS,
BEHTWISILUKM, KOHAWIIMOHUPOBAHMS  BO3/lyXa, BO3JYIIHOTO OTOIUICHUS, MPOTHUBOIABIMHOI
BEHTHJIAIINHN

Onpenenarb ONTUMAJIbHBIE CXEMbl MPUCOCAUHEHUS] CHUCTEM OTOIUICHUS, BEHTHIISLIUH,
KOHJIMI[MOHUPOBAHHUS BO3]1yXa, BO3YIITHOTO OTOIJIEHHUS K TEILUIOBBIM CETSIM

BBITIOTHATE  TPAaCCHPOBKY  TEIUIONMPOBOJOB CHUCTEM BHYTPEHHETO  TEIJIOCHAOKEHUS,
OTOIUIEHUS, BEHTUJISILIUH, KOHIULIUOHUPOBAHUS BO3AYXa U BO3AYLIHOTO OTOILICHUS

Onpenenarb ONTUMAJIbHBIE TEXHUYECKUE XapaKTEPUCTUKH YCTPOMCTB M OCYILECTBISATH
noI00p BEHTUJISIIUOHHOTO OOOPYAOBaHUS, O0OPYIOBaHUS ISl KOHIAWIIMOHUPOBAHUS BO3JIyXa H
XOJIOAMIIBHOTO 000PYIOBaHHS

[IpumensaTy TpeOOBaHUS HOPMATUBHO-TEXHHUYECKUX JIOKYMEHTOB B 00J1aCTH IPOCSKTHUPOBAHUS
U CTPOUTENLCTBA BHYTPEHHUX Ta30MpPOBOJOB U Ta30MCIONB3YIOMIEr0 O000pYyAOBaHUSA IS
MOATrOTOBKH MPOEKTHON JOKYMEHTALIMU HA OTAEIbHBIE Y3JIbl U 3JIEMEHTHI

OcymecTtBiath cO6op, 00pabOTKy W aHaNU3 UCXOAHBIX JAHHBIX MJIS BBINOJTHEHUS
KOMITOHOBOYHBIX PEIIEHUH, TA30BBIX CXEM U Pa3BOJKH TPYOOIIPOBOIOB

OcymecTtBisaTh cO6op, 00pabOTKy W aHamU3 UCXOAHBIX JaHHBIX JJI1 BBIMOJIHEHUS
TUJPABINYECKOTO U MPOYHOCTHOTO pacyeTa ra3ornpoBoja

[IpumensTb TpeOOBaHHS HOPMATUBHO-TEXHUYECKHX JOKYMEHTOB /I  BBIOJTHEHHUS
TUJPABIMYECKOTO U MPOYHOCTHOTO pacyeTa ra3ornpoBoja

[IpuMeHsATh OCHOBHBIE 3aBUCHUMOCTH U METOJMKHU BBIIOJHEHHUS THAPABIMYECKUX PACUETOB
TEIJIIOBOM CeTH

Hcnonp30BaTh AMATHOCTUYECKUE U U3MEPUTEIbHBIE HHCTPYMEHTHI U TPHUOOPHI

Hcnonp30BaTh UAarHOCTUYECKHE U HM3MEPUTEIbHBIE HMHCTPYMEHTBI M TMPUOOPHI  IJIA
MPOBEJICHHUS] MCIBITAHUA CMOHTHUPOBAHHBIX CUCTEM BEHTHWIISIUW, KOHIUUIHWOHUPOBAHUS BO3yXa,
ITHEBMOTPAHCIIOPTA U aCIIUPALIUU

[IpumMeHsATh MpaBuiia MPOBEACHHUS HCHBITAHUH CMOHTUPOBAHHOTO OOOPYIOBAaHUS U CHUCTEM
BEHTUJISILIUM, KOHAULIMOHUPOBAHUS BO3yXa, THEBMOTPAHCIIOPTA U aCIIUpaLuU

[TpuMeHsTh TEXHOIOTUM MOHTa)Ka 000PYJIOBAHUS CHCTEM BEHTUJISIINU, KOHAUIIMOHUPOBAHUS
BO3/yXa

Heo0xogquMble 3HAHMS:

TpebGoBaHMsI HOPMATHUBHBIX IMPABOBBIX AKTOB U HOPMATHUBHO-TEXHHUYECKHX JOKYMEHTOB K
BUJIaM M 00beMaM JaHHBIX, HEOOXOJUMBIX JUIsI TPOCKTUPOBAHUS CHUCTEM BHYTPEHHETO
TEIUIOCHAOKEHUS, OTOIUJICHHsS, BEHTIJIALNUW, KOHIUIIMOHUPOBAHUS BO3AYyXa, MPOTHUBOJIBIMHOMN
BEHTHJISAIAN

TexHoNOrMYeCKUe, SKOHOMHYECKHE, CAHWTApHBbIE M MPOTHUBOIMOXKAPHBIE TpPeOOBaHUSA K
pa3IUYHBIM ~ THMAM CHCTEM BHYTPEHHETO TEIUIOCHAOXKCHHS, OTOIUICHHS, BEHTHIISINH,
KOHJIMIIMOHUPOBAHUS BO3yXa, IPOTUBOILIMHOM BEHTHIISILIUI

OcHoBHbIE (HaKTOPBI U TOPSAIOK OIMPEAETEHUS PACUCTHBIX PACXOOB TEIJIOBOW SHEPTUU U
pacxo/ioB  TEIJIOHOCHUTEJEH Ha  TEXHOJOTUYECKHE  HYXAbl, OTOIUIEHHWE, BEHTWIALHUIO,
KOHAWIIMOHUPOBAHUE BO3AyXa U Topsiuee BOJAOCHAOKEHUE

HopmatuBHO-TeXHHYECKAs] JTOKYMEHTAlMsl 1O TPOCKTUPOBAHUIO CHCTEM BHYTPEHHETO
TEIUIOCHAOKEHUsI, OTOIUICHHs, BEHTWIALWUW, KOHIUIIMOHUPOBAHUS BO3AYyXa, BO3AYIIHOTO
OTOIUICHHUS, TPOTUBOILIMHON BEHTHIISAIIUN

[TpaBuna odopmieHuss MPOEKTHOW M paboyeld TOKYMEHTALUU IO CHUCTeMaM BHYTPEHHETO
TEIJIOCHAOKEHUsI, OTOIUICHUS, BEHTWISAIUH, KOHJAWIIMOHUPOBAHUS BO31yXa, BO3YIIHOTO
OTOILICHUS, TPOTUBOILIMHOM BEHTUIISIIUU

[Tpou3BoauTh MOAOOP 000PYIOBaHUSI, 0OECIIEYNBAIONIETO BHITIOJIHEHHE TPEOOBAHUM 3aJaHUS
Ha MPOEKTUPOBAHUE

MeToauKy pacdyeToB CHUCTEM BHYTPEHHETO TEIJIOCHAOKEHUS, OTOIUICHUS, BEHTHJISAIINH,
KOHJIUIIMOHUPOBAHUS BO3yXa, BO3YIIHOIO OTOIUICHHUS, IPOTUBOABIMHON BEHTUIISIUN



[IpaBuia BBINOAHEHHS W OQOPMIICHHS TPOEKTHOW JTOKYMEHTAIMH B COOTBETCTBUH C
Tpe6OBaHHHMH HOpMaTI/IBHO'TGXHI/I‘-IGCKI/IX I[OKyMeHTOB

Hopmbl pacxoma ra3a s pasidYHBIX THIIOB OOBEKTOB W METOIUKH OIPEACIICHHUS
MaKCHMaJIbHOT'O YaCOBOT'0 pacxojia rasa

HopMmbl 1 MeTOI6I pacdeTa Ha MIPOYHOCTD TEILIOBOM CETH

MCTO[[I/IKI/I BBIIIOJIHCHUA FI/IIIpaBJII/I‘-ICCKOFO pacqua

BenuuuHBl THAPABIMYECKHX XapPaKTEPUCTHK, YAEIbHBIX IOTEPh IS Pa3HbIX THIIOB
MaTepuaIoB TPYOOIIPOBOIOB

[IpaBuia mNpoOBeAECHHS HCIBITAHWNA CHUCTEM OTOIUICHHS, BOJOCHAOKEHUS, KaHaJU3aI[HH,
ra3oCHa0KeHUs U BOJOCTOKOB

[TpaBua mpoBEAEHUS UCIIBITAHUI 000pyIOBaHKS U TPYOOIIPOBOIOB

HpaBI/IJIa HpOBe[[eHI/ISI I/ICHBITaHI/IfI CMOHTI/IpOBaHHOFO O60pyI[OBaHI/ISI 1 CUCTCEM BCHTHUJIALIUH,
KOHJIUIHOHUPOBAHMS BO3AyXa, IHEBMOTPAHCIIOPTA U ACIIMPaIMK

MGTOZIBI HpOBeI[eHI/IFI H3MepeHHfI FI/II[paBJ'II/ILIeCKI/IX nu aBpOI[I/IHaMI/I‘-IeCKI/IX XapaKTepI/ICTI/IK
CMOHTHPOBAHHOTO OOOPYJOBaHHMS W CHCTEM BCHTWIAIMH, KOHIWIMOHUPOBAHUS BO3IyXa,
HHeBMOTpaHCHOpTa u aCHI/IpaIII/II/I

Ha3nadyenue, HWHCTPYKIMH [0 OKCIUIyaTalldM THATHOCTUYECKUX W H3MEPHUTEIbHBIX
I/IHCprMeHTOB 158 HpI/I60pOB JJI HpOBeI[CHI/IFI I/ICHI)ITaHI/If/'I CMOHTI/IpOBaHHLIX CHUCTEM BCHTUJIILINU,
KOHIMIIMOHUPOBAHUS BO3/1yXa, THEBMOTPAHCIIOPTA U aCITUPAIIUN

HpI/IHLII/IHI)I pa6OTI>I MOHTI/IpyeMI)IX CHUCTEM BCHTUJIALIUU, KOHI[I/IHI/IOHI/IpOBaHI/Iﬂ Bo3)1yxa

YcinoBHbBIE 0003HAYEHUS, IPUMEHAEMBIC B MOHTaXHBIX ITPOCKTaX

Tpe60BaHI/I$[, HpeI[’b?[BH?IeMBIe K Ka‘-IeCTBy BBIITOJIHACMBIX OCO6O CJIOKHBIX MOHTAXKHBIX pa60T
CHCTEM BEHTUISLIUH, KOHIUIIMOHUPOBAHUS BO3/yXa

Ha3Ha‘~I€HI/I$I KaXxXa0ro BHUIOA O6OPYI[OB3HI/I$I, OTOCIIBHBIX I[eTaJIeﬁ 158 y3JIOB CHUCTEMBI
KOHIUITUOHUPOBAHHS BO3IyXa

1.4. Kareropus ciaymaresei
K ocBoenuto mporpaMMbl JOIMYCKarOTCs JIMIa, UMEIOIIME cpegHee NMpodecCHOHANbHOEe U
(wm) BeICHIee OOpa3oBaHUE; JUIA, TMOJydYaloIIHe cpeaHee MpodecCHOHAaTbHOE M (WJTH)BBICIIEE
oOpa3oBaHHe.
1.5 TpeGoBaHusl K YPOBHIO NMOATOTOBKH NMOCTYNAIOIIEr0 HA 00y4YeHHE M CIleNHAJIbHbIE
TpeOoBaHusl (IPH HAJTMYHH)
He npenycmorpensl.
1.6. ®opma o0y4eHus
C ucronp30BaHUEM JUCTAHITMOHHBIX TEXHOJIOTHIA)
1.7. TpyaoeMKocTh NpOrpaMmsbl coctapisier 252 yaca.
1.8. BeinaBaemblii JOKYMEHT
JIuiiam, yCrienIHO OCBOMBILIUM 00pa30oBaTeIbHYIO IPOrpaMMy U YCIEIIHO MPOLIEIIINM
UTOTOBYIO aTTECTAINIO, BBIAACTCS TUTUIOM O MPO(eCCHOHALHOM MEPENnorOTOBKE.

2 COAEP KAHUE MPOI'PAMMbI

2.1 Yueonprii niaan?

Tabnuna 2 - ®opma y4eOHOT0 TUTaHa POTPAMMBI, PEalIM3yeMOl C MPUMEHEHHEM YaCTUYHO FITU B TIOJTHOM
00beMe TMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI

[To yuebHOMY TJIaHY C NCTIOIH30BAHUEM
~ | HaumenoB | & JMCTaHLIIMOHHBIX 00pa30BaTENbHbBIX . ITpomexy
o aHKe S TEXHOJIOTHii, yac CPC | Texymuit
3 g — xomTpop*¥[ O
1
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HUrorosasa

WTOTOBBIN MEKIUCIUILTHHAPHBIN 3K3aMeH
arTecTanus

1) VueOHbIil U1aH MOXKET GBITh COBMEIICH C IPUMEPHBIM KaJICHIAPHBIM yIeOHBIM rpagukomM
2) Matel o0yueHUs OyyT ONpEAeIieHbI TP Habope TPYIIBI Ha 00yUeHue

2.2 Kanennapublii ydeOHbIH rpapuk
Kanennapueiii yueOHsblii rpaduk cocraBisercs B popMe pacnucaHus 3aHATUN Hpu Habope
TPYIIIIBL

2.3 PaGouue nmporpaMmbl JUCIHUILJIUH (MOTYJ1€ii)
Jucuumianna (MoayJn) 1. MonTaxk u s3xcruryaramusi cuctem TT'CB

[ensimu ocBoeHus aucHUIUIMHBI MoHTax u skciuryatanus cuctem TI'CB  sBisroTcs:
npuoOpeTeHne OO0yJarOIIMMUCS 3HAHWKA M TPAKTUYECKUX HABBIKOB IJIi ONTHMHU3AIUH PaOOTHI
cucreM TI'CB, npu ux npoeKTHUpOBaHUM U pEIIEHUs 3ajay, CBAAHHBIX C HEProcOEpexeHUeM B
OCHOBHBIX TIpolieccax, porekaromux B cuctemax TI'CB, a ocBoeHuE OCHOBHBIX ITpaBUJI MOHTaXa
CUCTEM COIJIaCHO CYHIECTBYIOLIEH HOPMAaTUBHOM JTOKYMEHTALIUEH. .

[Tnanupyemsble pe3yabTaThl 00yUeHHs 10 JUCHUIUIMHE (MOAYIIIO).

B pesynprare OCBOCHHMS IUCHMIUIMHBI (MOXIYJsl) Yy CIymIaTeled OJKHBI OBITh
c(OpMHUPOBAHBI CIIEAYIONUNE KOMIIeTEHIMH!

- CrnocoOeH BBIMOMHATH OCO00 CIOXKHBIE MOHTQ)XKHBIE M PEMOHTHBIE PAOOTHI CHUCTEM
OTOILICHUS], Ta30CHA0KEHNU S, BEHTWISILIMU U KOHAULMOHUPOBAHMSI BO3/TyXa.

B pe3ynbrare ocBOE€HUS AUCHUIIIMHBI 00 yYaIOLIUICS TOJIKEH:

3HAaTh:

- IPUHIMIIBI pa0OTHI MOHTUPYEMBIX CUCTEM BEHTUIISILINM, KOHAUIIMOHUPOBAHUS BO3/1yXa;

- yCIIOBHBIE 0003HAUEHUs, TPUMEHSEMbIEC B MOHTAXHBIX MTPOEKTAX;

- TpeOoBaHUsI, MPEAbSBIIEMbIE K Ka4€CTBY BBIIIOJIHIEMbBIX 0COOO CIOXKHBIX MOHTa’KHBIX
paloT cucTeM BEHTUJISIMU, KOHJUIIMOHUPOBAHUS BO3/1yXa;

- Ha3HA4YeHMsI KaXJO0ro BHAAa OOOpYyIOBaHUS, OTIENbHBIX JAETajJeil W Y3JI0B CUCTEMBI
KOHIUIIMOHUPOBAHUS BO3AyXa

YMers:

- OpUMEHSATh  TEXHOJOIMM  MOHTaXa  0OOpylOBaHMS  CHCTEM  BEHTWIIALIUH,
KOHJUIIMOHUPOBAHUS BO3AyXa

Bnaners:

- BBIMOJHEHHEM OJCKHU30B M MOHTaXHBIX CXEM CHUCTEM OTOIUIEHUS, a30CHAOKEHMS,
BEHTWISILIUM U KOHAUIIMOHUPOBAHUS BO3lyXa

- TPOU3BOJICTBOM 3aMEpPOB C HATypbl JJIsi MOHTa)Xa TPYOOIPOBOJOB, BO3IyXOBOJOB U
000pYZI0BaHUS CUCTEM OTOIUICHUS, TA30CHAOKEHHS], BEHTHIISAIMH, KOHTUIIMOHUPOBAHUS BO3/1yXa.

ConeprxaHue TUCUUILTAHBI (MOJYJIS):

Ne, HamMeHOBaHHE TEMBI Conepxanue HanmenoBanune
JICKIUI MPaKTUYECKHUX
(Konm4aecTBO 3aHATHN WIH
4acoB) CEMHUHAPOB WIH JIp.
(KOJIMYEeCTBO YacoB)
1 2 3
1. Metonpe! moHTaxka cuctem TT'CB 1 -
2. OCHOBHBIC XapaKTEPUCTHKU HAZC)KHOCTH PAOOTHI 1 1
CHCTEMBI
3. CBOMCTBO 0€30TKA3HOCTU CHCTEMBI 1 1




4. CBOMCTBO TOITOBEYHOCTH 1 1
5. IlokazaTenu peMOHTONPUTOAHOCTH 1 1
6. @aKTOpHI, BIUSIOLUIUE HA OTKA3bl CHCTEMBI 1 -
7. Opranu3zainusi rpaMOTHOM dKCILTyaTalluu 1 1
CHUCTEMBI

8. OnTuMm3aIus peKMMOB pabOThl CUCTEMBI B 0,5 1
MIPOIIeCcCe IKCIUTyaTalluu

9. OcHoBHBIE (AKTOPHI, BIUSIONIUE HA MTOBBIIICHUE 0,5 1
HaJICKHOCTH

10. Pacu€r HHTEHCUBHOCTH OTKa30B CUCTEMBI 1 2
11. Pacuer mokazareis HaeKHOCTH CUCTEMBIL 1 2
Uroro 10 11

OreHka KayecTBa OCBOCHMS JUCLUIUIMHBI (MOIYJIS):
2.3.1. ®opma mpOMEKYTOUHOM aTTECTAIMH: 3a4eT
2.3.2. O1IeHOYHBIC MaTEPUATIBI
Bormpocs! k 3agery
1. Yem xapaxTepusyroTcs pa3iluHble COCTOSHUSA 00beKTa?

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

3. Kakue 3akoHBI pacrpeneieHus] CIy4yailHbIX BEJIMYUH HCIONB3YIOTCS ISl XapaKTepUCTUKU
pabotsl cuctem TI'CB u BuB?

4. YeMm xapakTepu3yeTcs HaJeKHOCTh C TOUKH 3pEeHHUsI 6€30TKa3HOCTU PabOThl 00BhEeKTa?

5. Ilepeuncnure Bce M3BECTHBIE BaM MMOKA3aTeNH, XapaKTePU3YIOIINE I0JITOBEYHOCTh CUCTEMBI.
Kax oHu BAHSIOT HA HAZEKHOCTH?

6. Oxapakrepu3yiTe HaJICKHOCTh Pa0OTHI CUCTEMBI C YUETOM TIOKa3aTeliel, OTBEYAOIINX 3a
PEMOHTOIIPUTOTHOCT.

7. Yem xapakTepuszyeTcss OCHOBHBIE MTEPUO/IbI PAOOTHI CUCTEM U KaKWe 3aJa4d CTABSITCS B 3TOH
CBSA3U JJI CHI)KEHHUSI TapaMeTpa MOoTOKa OTKa30B?

8. KakoBbl 0cOOEHHOCTH pabOThHI CUCTEM BOJOCHAOKEHUS U KaK OHU BIMSIIOT HA HAJIE)KHOCTHBIE
MOKa3aTenn?

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

10. KakxoBa MaTremaTudeckasi MOZeIb Tpoliecca PyHKIIMOHUPOBAHUS dJIeMEHTa?

11. N3noxure cyTth  mpocrteimero  3akoHa  pacnpenenenus  Ilyaccoma wu
COOTBETCTBYIOIIYIO METOJIUKY pacyera.

12. Kaxkoit 3ax0H mprMeHUM ISl pacueTa CUCTEM C BOCCTaHABIMBAEMBIMU dJI€-MEHTAMHU.
Kak dvepe3 aHanmm3 mpoMeXyTOYHOTO COCTOSIHHSI CHUCTEMBI OMPENETUTh KOJUYECTBO IJIEMEHTOB,
O’KMJIAIOIINX PEMOHTA?

13. B ueMm cocTout cyTh METOA CTPYKTYPHBIX CXeM?

14. N3noxure CyTh METOA JIOTUYECKUX CXEM.

15. Ha3oBute BaxkHelIIMe CBOKMCTBA MPOCTEHIIETO ITOTOKA OTKA30B U YCIOBUS, KOTOPBIM
OH JIOJIKEH YJIOBJIETBOPSTh.

16. Uro Bbl MOHUMAETE IO/ HECTAI[MOHAPHBIM ITyaCCOHOBCKMM MOTOKOM U KaKue W3
CBOWCTB IIPOCTEHIIEr0 MOTOKA EMY MPHUCYIIH?

17. Kakumu cBoiictBamu obnagaet motok [lampMa u modyemy e€ro Ha3bIBalOT MOTOKOM C

OrpaHMUYEHHBIM ITOCIeAecTBEM?



18. PaccmotpuTe pesepBupoBaHue Kak crioco0 MOBBIMICHUs HaeHOCTH. Ha3zoBuTe ero

THUIIBL.
19. Kakwne criocoOpl yMeHbIIIEHUS OTKA30B BBl 3HaeTe?
20. Pacckaxute 0 ko3 unmentax HagexxHocTH. Kak u 715 4ero oHu UCHob3yroTes ?

2.3.3. MeTtoanueckne MaTepualibl

Opranu3aliOHHO-TIEAArOTHYECKUE YCIIOBUS PEATU3ALNN JUCIMILIMHBI (MOYJIs):
a) MarepuanbHO-TEXHUYECKUE YCIOBHS

Bun pecypca XapakTepucTUKa pecypca
Aynuropus Jlexiimonnas, 000py/ioBaHHasi IPOEKTOPOM, SKPAHOM
KommnbrorepHslii knacc He ucnons3yercs
[TporpamMmmHuoe obecrieueHre He ucnons3yercs
Kanuensipckue ToBapsl He ucnons3yercs
YcnoBust i HyHKIIMOHHUPOBAHUS
CKTPOHHON HHCbOvaaHHOHHO_ O6pazoBarensHsbiit moptan MO «'opuzoHT»
00pa3oBaTesIbHOI cpebl
(npu ucnonszoBanuu JJOT)
0) YueOHO-MeToAMYeCKOe M MH(POPMAIIMOHHOE 00ecrieueHne
Bup pecypca XapakTepucTHKa pecypca
Hopmatushbie | [T 60.13330.2016 OToILIeH e, BEHTHISALMA 1 KOHANLHOHUPOBaHHe Bo3ayxa [Tekcr] /
[IPaBOBbIC CHulTI 41-01-2003 - M.: 2017.- 62c.
AKThI/perJIaMeHTHI
1 ‘Kwurenes, b.H. CanutapHo-TexHuueckoe 000py/10BaHHUE 3TaHUN [ DIEKTPOHHBIN pec
Kurenés, I'.A. Bonkona, H.}O. Cropoxyk - Munck : Bt mik., 2008. — Pexxum noc
Jlireparypa http://www.studentlibrary.ru/book/ISBN9789850616166.html
2 Kenpos, B. C. CaHurtapHO-TeXHUYECKOe 000pyaoBaHue 3aaHuii [TekcT] : ydeOH
[BACTET], 2008. - 479 c.
1. lepromies, JI.I'. HanexHoCTh COOpYKEHUI CUCTEM BOJOCHAOKEHUSI [ DIIEKTPOHHB!
JL.I'. lepromes, X.X. ®am, H.JIL. [lepromesa - M. : U3natenscteo MUCH - MI'CY, 2017
http://www.studentlibrary.ru/book/ISBN9785726415727.html
ONEeKTpOHHBIE
pecypcsl 2. IlpodeccuoHanbHbIM MOHTaX TPYOOIPOBOIOB [ DNEeKTpOHHBIN pecypc] / MammHo
C. 54-55 .— Pexxum noctyma: https://rucont.ru/efd/527858
1. HosocenoBa, 0. H. OchoBbl Teopuu Hanexsnoctu cucteMm TI'CB, Boaoc
[DnexTpoHHBIi pecypce]: yueOnoe nocobue / FO. H. HoBocenosa. - Maruutoropck, MI'TY
https://magtu.informsystema.ru/uploader/fileUpload?name=246.pdf&show=dcatalogues/
Meroauueckue
MaTepHaTHI - MakpooObeKT.
2. HoBocenosa, 0. H. TeriocHaGxeHne M BEHTIIISIUS [ DIEKTPOHHBIN pecypc] : yu
0. H. Hosocenoa, I H. Tpybumpina. - Marauroropck: MITY,
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues

B) Kagposeie ycioBus

KanpoBoe obecrieueHre oCymecTBISIOT:

Houent xad. YHulC,

Kk.T.H. HoBocenosa 1O.H.

Jucuunauna (moayJs) 2. Tepmoaunamuka


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

Llenpio ocBOeHUS MUCHUILIMHBI «TepMoanHaMuKay sBiseTcs: pyHaaMeHTaIbHOE U3yYeHUE
CTYICHTaMHM OCHOB TE€XHHYECKOH TepMOAMHAMUKHU; 0OECreyeHHe 3HaHUSAMH CTYIEHTOB B 00JacTu
TEXHUYECKOH TEPMOJMHAMUKUA OJHOM M3 0a30BBIX MH)KEHEPHBIX AMCLUMIUIMH CHEUUATBHOCTH, YTO
MO3BOJISIET €O34aTh (YHIAMEHT A HeQOpMaJIbHOIO YCBOCHHUS Marepuaja HpOoQUINPYIOIUX
JTMCUUIUIMH: OTOIJICHUS, BeHTUISIIIUHY, TETUIOCHA0KEHUS, Ta30CHA0KEHUS U .

[Tnanupyemsble pe3yabTaThl 00yUeHHs 110 JUCLUIUIMHE (MOAYIIIO).

B pesynbrare OCBOCHHMS IUCHMIUIMHBI (MOXIYyJsl) Yy CIyIIaTeNned JOKHBI  OBITh
c(OpMHUPOBAHBI CIEIYIOIUE KOMIIETCHIMH!

-  Hcnonp3oBaHHE  OCHOBHBIX  3aKOHOB  €CTECTBEHHOHAy4YHBIX  JUCLUUIUIMH B
IpoeCCHOHATILHON AEATEIIBHOCTU TIPU BBIOJHEHUH IIPOEKTOB CUCTEM OTOIUIEHUS, BEHTHIIALIUY,
KOH/IMITUOHUPOBAHMS BO3AyXa, TA30CHA0KEHUS M TEIUIOCHA0KEHUS

B pe3ynbrare 0CBOGHUS AUCLUILINHBI 00Y4atOLUICs JOIKEH:

3HaTh:

- 3aKOHBI TEPMOJUHAMUKH;

- IOHATHUS: TEPMOJAMHAMHUYECKAs CHCTEMA, TApaMETPhl COCTOSHUS, PYHKIIUH MPOLecca,
PaBHOBECHBIH Mpolecc, 00paTUMBbIN IPOIECcC, ypaBHEHUS COCTOSIHUSL, TEPMOJUHAMUYECKAs
Jauarpamma, oJIMTPOIHBIN IpoLecc U T.1.;

- BUJIbl M 3aKOHBI IIEpeayyl TEeIUIOTHI KaK B OJJHO(A3HBIX, TaK U B IBYX(a3HbIX cpellax Mpu
CTallMOHAPHBIX U HECTALIMOHAPHBIX PEKUMAaX, 3HAaTh BEIMUMHBI, XapaKTEPU3YIOIIUE IEPEHOC
TEIUIOTHI U MacChl, 3HAaTh CIIOCOObI MHTEHCU(PHUKALIUY TEIJIONEpeIayuu.

YMers:

- MPUMEHATH NEPBbII 3aKOH TEPMOJMHAMUKHU Ul COCTABIEHHs SHEpPreTHYeckoro OanaHca
TEIUIOTEXHUYECKUX YCTAaHOBOK MJIM TEIIOBOTO OajaHca JUisl CUCTEM, B KOTOPBIX HE IPOU3BOJUTCS
pabora;

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

- TNPOBOJWUTH aHAIM3 U pacueT TEPMOAMHAMMUYECKHUX IPOLECCOB M3MEHEHUS COCTOSHUS
UJealIbHOTO Ia3a, BOASIHOTO Napa U BIaKHOTO BO3/AYXa;

- pacCUUTBIBATh MIPOLIECCHl HCTEYEHUS U APOCCETMPOBAHUS Ia30B U M1apOB.

BrnaneTs:

- METOAUKOM pacueTa TEpMOAMHAMUUYECKUX [TaPAMETPOB UIE€ATIBbHOTO I'a3a U ra30BbIX CMECEH;

- NPaKTHMYECKUMU HaBBIKAMM OIpEAENIEHUEe TEeIUIOTHI M PadoThl TEPMOJUHAMHUYECKOIO
nporiecca s pa3IMyHbIX pabounX BEIIECTB;

- pacyeToM M SKCIEPUMEHTAIBHBIM HCCIIEIOBAHUEM IPOLIECCOB M3MEHEHHUS! COCTOSHUSA
BJIQ)KHOT'O BO3/lyXa C UCIIOJIb30BAHUEM JAMArpaMMbl;

- Metoaukoi omnpenenenus tepmuyeckoro KIIJ u xoadduimenToB nmpeodpazoBaHus Mo
3aJJaHHBIM [TapaMeTpam LHKIIa;

- NpPaKTMYECKMMU HaBbIKAMH B MPUMEHEHMHM MaTeMaTU4YeCKUX MoOJeled Ipu
KOJIMYECTBEHHBIX PAacyeTaxX TEMIEPATYPHBIX MOJIEW U KOJIMUYECTBA IEPEAAHHON TETIOTHI.

ConeprxaHue TUCUUIUTAHBI (MOJYJIS):

Ne, HamMeHOBaHHE TEMBI Conepxanue HanmenoBanune
JIEKITAM MPaKTUYECKUX
(Konm4aecTBO 3aHATHN WIH
4acoB) CEMHMHApPOB WJIH JP.

(KOJIMYEeCTBO YacoB)
1 2 3
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1. Ilepsslii 3akoH TepmoauHamMuku. [lonarue
paboThI B TEPMOIMHAMHUKE, TOHATUE TEIUIOTHI
npouecca. Tertora u paboTa kak GOpMbI epeadn
SHEpPruu. DKBUBAICHTHOCTh TEIUIOTH M pabOTHI
@®opMyIUpPOBKU U aHAIUTHYECKask hopMa IEPBOro
3aKOHA TEPMOAMHAMMUKYN OHTanbIusA. AHAIUTHYE-
CKO€ BBIPaKEHUE NIEPBOI0 3aKOHA TEPMOAVMHAMUKHI
4yepes3 SHTAIBINI. AHAIN3 TEPMOJANHAMUYECKUX
IIPOLIECCOB U3MEHEHMS COCTOSHUSA UEAIBHOTO ra3a
Ha OCHOBE IIEPBOTr'0 3aKOHA TEPMOJIUHAMUKH
N30xopHbIi, 1300apHbIN, U30TEPMUUECKH,
anuabaTHBIN, MOJIUTPOINHBIN MPOIECCHI.

2. Bropoii 3akoH TepMoanHaMuKi OCHOBHEIE
(GOopMyYITMPOBKH 3aKOHA, UX (PU3HMUECKUI CMBICT,
CBSI3b C IPUHILIUIIOM JI€UCTBUS TEXHUUECKUX
ycrpoiicts Luki Kapho, onpenenenue
tepmuueckoro KII/I. Teopema KapHo. DHTponus
T-S - J1wuarpamma (TeruioBas  Jauarpamma)
OcHOBHBIE TIpoIleCCHl B KOoOopAMHATax  1-S.
AHanuTH4YECKOE BBIPA)KEHHE BTOPOrO  3aKOHA
[TonsiTue 06 sxcepruu .

3. Koadduruent C)KMMAEMOCTH Kak
XapaKTepUCTHKA «PealbHOCTH ra3za, U30TEpPMBbI pe-
aNbHOrO Ta3a B KOOpPJMHATAX Z,p, KPUTUUYECKUE
IapameTpsl. VYpaBHeHHe Ban-nep-Baansca
TepMoauHaMHUUecKe NapaMeTpbl BOJIBI U BOASTHOTO
nmapa. [Ipomecc mapoobOpazoBanuss B pP-V u T-S
JarpaMMax.

4. Bnaxxublil Bo3nyX. BiaHblil BO31yX Kak cMech
uaeanbHelx  ra3oB  [lomydeHne — pacueTHBIX
BBIPDA)KEHUM U1 Ta30BOM IOCTOSHHOMW, MOJISIPHOM
Macchl, IUIOTHOCTM M TEIJIOEMKOCTH BIIAXKHOTO
BO3yXa. Bmaroconep:xanue, OTHOCHTEIIbHAsS
BJI&XXHOCTb, CBSI3b MEXAY HUMU HacwleHHBIT U
HEHACBIIICHHBIN BIAXHBIA BO31yX. Temmeparypa
TOYKH POCHl DHTabNHs BIaKHOrO Bo3myxa H-d
quarpaMMa  BJIQXHOIO BO3JyXa - IPUHLHAIBI
IIOCTPOEHH, XapaKTepHbIE 0CO0EHHOCTH,
OINpeJIETICHUE TapaMETPOB

5. Ucteuenne raza u3 mpocroro coria. [lepexon
gepe3 CKOPOCTh 3BYKa, KPUTHYECKHE IapameTphl
Hcreuenue uzeaabHOro rasa yepes coruio Jlapais.
JHpoccenupoBanue ra3oB u mapoB Pusnyeckas
CYIIHOCTb Tpoliecca apoccenrpoBanus M3menenne
mapamMeTpoB B IPOLECCE  APOCCETHPOBAHMSL.
Wuterpanbubiii apoccenb-agdext. Temmeparypa
MHBEPCHH, KpHBas HWHBEPCHU I[Mpomecc
JpoccenupoBanusi BoAsHoro mapa [Ipaktuueckoe
HCIIOJIb30BaHUE MTPOIIECCa APOCCETUPOBAHMUSL.

6. TepMOOMHAMUYECKUI aHAIU3 Mpoliecca CKATHUS
rasoB B KOMIIpeccope. N3orepmuueckoe,
agnabaTHOe, MOJUTPOITHOE C)KAaTHE. YUeT paldOoThI




MPOTAJIKUBAHUSI MHOTOCTYIIEHYATHI KOMIIPECCOP

Hroro 10 11

OreHka KayecTBa OCBOCHMSI JUCLUIUIMHBL (MOIYJIs):
2.3.1. ®opma IpOMEKYyTOUYHOM aTTECTAIMH: 3a4YeT
2.3.2. O1IeHOYHBIC MAaTEPUATIBI

Bormpocs! k 3agery

1.

BOoo~NoGOR~WDND

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

0.
11.
12.
13.
14.
15.
16.
17.

OcHOBHbIE OHATHS U ompenesieHus. O0Imue NOHATHS TEIIONPOBOAHOCTH, KOHBEKIINH,
U3JITy4EHUS.

3akoH Dypee.

HuddepennnanbHoe ypaBHEHHE TEIIONPOBOAHOCTH.

KoaddummenT TenionpoBoaHOCTH.

VYcnoBust OTHO3HAYHOCTH.

TennonpoBOAHOCTh OAHOCIOMHOMN IJIOCKOW CTEHKH.

TermonpoBOAHOCT, MHOTOCIIOMHOM MIIOCKON CTEHKHU.

TemnonpoBoIHOCTh OAHOCIONHON HUIMHIPUYECKON CTEHKH.

TennonpoBoAHOCTS MHOTOCIOMHON IMJIMHAPUYECKON CTEHKHU.

ITonsTue remnonepenayu.

Tennonepenaya mioCKONH OJHO- U MHOTOCIIOMHOM CTEHKHU.

Temnonepenaya 0JHO- 1 MHOTOCJIOMHON LIWJIMHAPUYECKONU CTEHKH.

Kputnueckuilt nuameTp HUIMHAPUYECKONW CTEHKH.

[TpuHIMIBI pacyeTa TEMIEPAaTYPHOT'O MOJIs B PeOPUCTON CTEHKE.

WuTencnpukaiys npoueccoB TerioooOMeHa.

[lonsTHE HECTALIMOHAPHON TETUIONPOBOJIHOCTH.

AHanu3 peuieHus 3a/1a4 HeCTallMOHAPHOM TEIJIONPOBOAHOCTH JAJISl IPEAEIbHBIX 3HAUYEHUI
yucen buo.

OnepanroHHBINA METOJ] pELIeHUs 3a/1a4 HECTAllMOHAPHOM TEIIONPOBOAHOCTH.

Meto[ pacdyeTa HECTalMOHAPHOIO TEMIIEPATYPHOTO MOJIS IS T€JI KOHEUHBIX Pa3MEPOB.
Onpenenenre KOJIMYECTBA TEIJIOTH B HECTALIMOHAPHOM peXXUME ( IIIACTHHA).

[TonsTHE PETYNIAPHOTO PEXUMA.

OcHOBHBbIE OHATUS KOHBEKTUBHOI'O TEIJIOOOMEHA.

®opmyna HetoToHa - PuxMaHa /1 pac4eToB MpoLECCOB TEMI000MEHa.

CB00OOHAs M BBIHYKJCHHAs! KOHBEKIHSI.

I'mppoannamuyeckas cTpykTypa noroka. Hucmno PeliHonbaca.

HuddepennnanbHble ypaBHEHUS! KOHBEKTUBHOT'O TETJIOOOMEHA.

Teopus mogo6ust. Yucna nomodus.

Teopemsl ogo0usl.

2.3.3. Meroanueckne MaTepraIbl

OpraHu3aniOHHO-TIEIarOTUYECKHUE YCIOBHS peaTnu3aiil JUCITUTUTHHBI (MOTYIIS):
a) MarepuanbHO-TEXHUUECKHUE YCIOBUS

Bup pecypca XapakTepucTUKa pecypca
Aynurtopus JlekiiMoHHas, 000pyAOBaHHas IPOEKTOPOM, IKPaHOM
KoMnbroTepHslii kiacc He ucnons3yercs
[TporpammMHoOe oOecrieueHue He ucnons3yercs
Kanuenspckue ToBapbl He ncnonb3yercs

VYcnoBust 1 GyHKIIMOHUPOBAHUS
AIIEKTPOHHON MH(POPMAITIOHHO-

N O6pazoBarenbubiit noptan UAIIO «"opu3oHT»
00pa3zoBaTenbHON CpeIbl

(npu ucnons3zoBanuu JJOT)

0) YueOHO-MeTomn4YecKkoe U HH(POPMAIIMOHHOE 00ecTIeueHUE




Bun pecypca XapakTepucThKa pecypca

HopmarusEble | (17 60.13330.2016 OTOmIeH e, BEHTUIAUS U KOHIMIMOHUPOBAHUE BO3IyXa

IIPABOBBIC [Texcr] / Axryanusuposannas penakuus CHull 41-01-2003 - M.: 2017.- 62c.
AKThI/PETrJIaAMEHTBI

Bunun, FO.B. Teoperndyeckrne 0CHOBBI TEIIIOTEXHUKHU. TeromaccooOMeH
[DnexkTpoHHEI pecypc]: yaeb. mocodue / FO.B. Bunun, P.B. Ka3akos, B.B.
Jlureparypa Komnocos - Kpacnosipck : COVY, 2015. -
http://www.studentlibrary.ru/book/ISBN9785763833027.html

JIsmkoB, B.U. Teopernyeckne OCHOBBI TEIUIOTEXHUKHU [ DJIEKTPOHHBIN
pecype] : Yueb. mocobue mis By3oB / B.U. Jlsmkos. - M. : A6puc, 2012. -
http://www.studentlibrary.ru/book/ISBN9785437200513.html

DICKTpOHHbIC 2. lIpetkoB @.®. TemmomaccooOMeH [ DIEKTPOHHBIN pecypc] : yueOHUK s
PeCyper By30B / @.®. [[BeTkoB, b.A. I'puropses - M. : U3natensckuii jom MOU,
2011. - http://www.studentlibrary.ru/book/ISBN9785383005637.html
TpyOuusina, I.H. MeToauueckue ykazaHus 1 KOHTPOJIbHbBIE 3aJaHUS 110
muciumuHe “Teromaccooomen”.[Teker]: Metoanueckue yka3zaHus K
Mertonunueckue
MaTepHahI BBITIOJTHEHUIO KOHTpoJbHBIX padot / I'.H. Tpybuusna, U.B.Cuxepun; MI'TY

(xad.TI'CuB). - MarauToropck, MI'TVY, 2011. — 28c.

B) Kanposeie yciaoBus
KaznpoBoe obecrieueHne oCyIecTBIsIOT:
Honent kad. YHuMC, x.1.H. Tpyouusna I'.H.

Jucuuniauna (MoayJs) 3. Tenuorenepupymomme yCTaHOBKH

[lenpt0o  OCBOEHHS]  MUCHHMIUIMHBI  «TeIioreHepupyromue  YCTAaHOBKH»  SIBISCTCS:
¢dbopMHpOBaHHE y CTYAEHTOB 3HaHMA B OOJIACTH MPOEKTHUPOBAHUSA, pPa3pabOTKU, MOHTaXa U
OKCIUTyaTallil  TETUIOTEHEPHPYIOMUX YCTAHOBOK C YYETOM DKOJOTHYECKOH, TOIUIMBHO-
HHEPreTUYECKON 1 IKOHOMUYECKON CUTYalluu B CTPAHE.

[Tnanupyemble pe3ynbTaTbl 00yUEHHs 10 AUCUUILIMHE (MOYIIIO).

B pe3ynabrare OCBOGHHS JUCHUIUIMHBL (MOAYJs) y chymarened JOJDKHBI  ObITh
c(OPMHPOBAHBKI CIIEIYIONTNE KOMIETEHINU:

- crmocobeH  MOJArOTaBIMBATH  MPOEKTHYIO M pabodyro  JOKYMEHTAlMH 110
TEIUIOTEHEPUPYIOIIUM yCTAaHOBKAM.

B pesynbrare 0cBOGHUS TUCIUILTUHBI 00YYaIOLIHICS JOIKEH:

3HATh:

- OCHOBHBIE ONpeJeNeHHUs] M TMOHATHS O0a30BbIX 3HAHUI B M3y4aeMbIX pasJlienax Kypca
«TennoreHepupyoIne YCTAHOBKI.

- OCHOBHBIE TOHATHA O METOJaX KOHCTPYKTUBHOTO W TIOBEPOYHOTO  PACUYECTOB H
HOPMATHUBHOM 0a3e MpH MPOEKTUPOBAHUH TETUIOTCHEPHPYIONINX YCTAHOBOK M UX JIEMEHTOB.

— METOJIUKY BBINTOJIHEHHUSI TEXHUKO-YKOHOMHUYECKHX PAaCcUYeTOB, CHEIHM(PHUKY COCTaBICHHS
MIPOEKTHON U pabovell TeXHUYECKOH JOKYMEHTAIINH 110 TeHEpaTopaM Teria M MX KOHCTPYKTHBHBIM
3JIEMEHTaM

- 0COOCHHOCTH PEKUMOB pabOTHI Pa3TUYHBIX KOTJIOB U ITYTH MOBBIIICHUS UX () (HEKTHBHOCTH.

- BJIEMEHTHI TEIUIOTEHEPHUPYIOINX YCTAHOBOK ;

- YCTPOWCTBO TEIUIOTCHEPUPYIOIINX YCTAHOBOK ;

- IOHATUS O PETYIUPOBAHUH U HKCIUTyaTAI[MH TEIUIOTEHEPUPYIOIINUX YCTaHOBOK.

YMers:

—NPUMEHATHh TONyYCHHbIE 3HAaHMA O METoJaxX pacyera M HOPMATHBHOM 0Oaze mpu

MPOEKTUPOBAHUH TEIVIOTCHEPUPYIOLTNX 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 MEXIUCIUTIIMHAPHOM YPOBHE;

— OPUMEHSATh TOJYYEHHBIE 3HAHUS O METOJMKE BBIMIOJIHEHUS TEXHUKO-DPKOHOMHUYECKUX
pPacyeToOB U COCTABJICHHS MPOSKTHON M paboueil TEXHUUECKOU JOKYMEHTAIIMH TP MPOCKTUPOBAHUHU
TEIJIOT€HEPATOPOB.

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

Brnanets:

- HABBIKAMH MPOCKTHOM paObOTHI M IPUMEHEHUEM HOPMAaTHUBHOM 0a3bl B 001aCTH HHKEHEPHBIX
M3BICKAaHUH, IPUHIIMIIOB MPOSKTUPOBAHUS T€HEPATOPOB TEIUIA U UX DJIEMEHTOB;

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

- cnocobaMu OILIEHWBAaHUS 3HAYMMOCTH M TPAKTHUYECKON MPHUTOAHOCTH TMOIYyUYEHHBIX
pE3yIbTaTOB;

- METOAUMKOW TIOBEPOYHOTO U  KOHCTPYKTMBHOTO TEIUIOBOTO pacuera  TOMKH,
raporneperpeBaTesisi, BOJSHOI0 SKOHOMan3epa;

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

- METOJIMKON pacueTa ropeHusl TOILIUBA.

Coneprxkanue TUCHUILTAHBI (MOJTYJIS):

Ne, HamMeHOBaHHE TEMBI Coneprxanue HanmenoBanme
JEKIHH MIPAKTUYCCKUX
(Konmu4ecTBO 3aHATUH HIIH
YacoB) CEMHUHAPOB WJIH JIp.
(KOJIMYECTBO YacoB)
1 2 3
1. O6GnacTu mpUMEHEHHS KOTEIBHBIX YCTAHOBOK. 1 -

Knaccn@nxaunﬂ. TonnuBHbIE KOTJIBI-YTUJIN3aTOPbI,
QJICKTPHUYCCKUC KOTJIbI, KOTJIBI Ha BO300HOBJISIEMBIX
HCTOYHHUKAX SHCPTHUHU, TAPOIrCHEPATOPbI ATOMHBIX

AJIEKTPOCTAHIUI

2. OcHOBBI  KjacCH()MKAUU  MAapOBOJSHBIX 1 2
KOTEJbHBIX YCTaHOBOK. KoOTibel ¢ ecrecTBEeHHOU

LUAPKYJISIUEH, KOTJIBI c MHOT'OKPaTHOU

NPUHYIAUTENBHON  LUPKYISLHUEH, MPSIMOTOUYHBIE
KOTJIbI, IPSIMOTOYHBIE KOTJIBI C KOMOWHHUPOBAHHOM
LUPKYISIIUECH.

3. IlpuHmMNUaIpbHBIE CXEMBI  IPOU3BOJICTBA 1 1
TEIUIOBOM JHEPruM U3 OPraHuyvecKoro TOIIMBA.
CxeMa mpoM3BOACTBA TOJIBKO TEIUIOBOM SHEPTHH.

CoBMecTHOE  NPOU3BOACTBO TEIUIOBOM U
AIIEKTPUYECKOMN SHEPTUH.
4. 3¢h(PeKTUBHOCTD UCTIONH30BAHUSI TOTIJIMBA B 1 1

kotie. TemnoBoit 6ananc MapoBOro KOTia

5. Pacnmonaraemas Terora Torumga. [lonesno 1 2
MCIIOJIb30BaHHAS TETUIOTA. TemIoBbIe MOTEpH
napoBoro komia . KoaddumuenT nomsesnoro
nerictBus komina. 3aBucumoctsb KIIJ[ kotna ot
Harpy3Ku




6. Pacxop TormmBa. 3aKkOHOMEPHOCTH TOPEHUS 1 1
TOTUIABA
7. Toro4HbIe MPOIECCHl U TOMKHU JJISl CYKUTaHUS 1 1
toruB. Knaccudukanus Tornok [Tokazarenu
paboThl TOMOYHBIX YCTPONCTB

8. Cxxuranuie TOIUIMBA B IUIOTHOM (PUIIBTPYIOLIEM 1 1
cinoe. IIpouecc B kunsiem ciioe. PakenbHbIN
IIPSIMOTOYHBIN IIpouecc. Buxpesoil mponecc
9. Oco0eHHOCTH CKUTAHUS PA3IUYHBIX BUIOB 1 1
ToruuB. OCOOEHHOCTH CXKUTaHUS Ta3000pa3HOTO
ToruiiBa. OCOOEHHOCTH CKUTaHUS )KHUJIKOTO
TorutuBa. OCOOEHHOCTH CKUTAHUS IIBLUIEBUIHOTO
TOILIMBA.

10. I'openku uIst CKUTAHHUS Ta3000pa3HOTO 1 1
ToruIMBa. ['OpenKku i CKUTaHuUs KHUIKOTO
ToruBa. ['Openku Ui CXKUTaHUs BUICBUIHOTO
TOILIMBA.

Hroro 10 11

OreHka KayecTBa OCBOCHUS AUCITUTUTHHBI (MOIYJIs):
2.3.1. ®opma nNpoMeKyTOYHON aTTeCTalluu: 3a4eT
2.3.2. OueHOYHbIE MaTepHAIIBI
Bomnpocs! 114 3auera
Ponp m MecTo dHEpreTuky B HApoHOM Xo3s11icTBe Poccnn.
CBeneHHs 0 cUCTeMax TeIUIONOTPeOIeH .
Temiorenepupyroiasi yCTaHOBKa U €€ JIEMEHTHI.
IlepcrieKTUBBI U OCHOBHBIE TEHJACHIIMM pa3BuTusa T1Y.
Knaccudukanus, ocHOBHbIE HalIPaBJIE€HUS UCIOIb30BAaHUS UICTOYHUKOB TEIIJIOBON YHEPTHH.
TpaauimoHHbIE U HETPATUIIMOHHBIE HCTOUHUKH TEIIOBOM SHEPTUH.
BropuuHble HCTOYHUKHU TEIUIA.
TonnMBHO-3HEPreTHYECKUE PEeCypChl, KilacCu(pUKaLUs, CTPYKTYypa.
Bozo6HoBs0IIECS M HEBO30OHOBIISIOIINECS PECYPCHI.
0. O6bem u pazmerienue TOP B Mupe, pernonax Poccun, TeHeHIIMU pa3BUTHs OaslaHca.
1. Opranundeckoe TOIIMBO, KiIacCUpUKAIUs, TPOUCXOXKICHHUE.
12. DneMeHTHBIN U TEXHUYECKUI COCTAB TOILJIMBA.
13. TlpuBencHHBIE XapaKTEPUCTHKH TOTIIIHBA.
14. YcnoBHOE TOIUIHBO.
15. MecTHO€ TOTIMBO.
16. TBepaoe TOIIIMBO, COCTaB M CBOICTBA.
17. Xunkoe TOIUIMBO, COCTaB M CBOMCTBA.
18. T'azo00pa3Hoe, cocTaB U CBOMCTBA.
19. SnepHoe TOIUIMBO, COCTaB M CBOICTBA.
20. HerpaauunoHHbIE MCTOUYHUKU TEIUIOBOW SHEPTHH: T'€JIHO- U FeoTepMajbHble YCTAaHOBKH —
KJ1accupUKalys, IepCIeKTUBbl UCTIOIb30BAHUSI.
21. Bropuunbie TOP Tenaoncnoiap3yonmx yCTaHOBOK Pa3IMUHBIX TPOU3BOICTB.
22. MeTonpl U CIOCOOBI MOTYYEHUS TEMJIOBOM SHEPTHH: KIAaCCU(UKAIUS METOIOB.
23. OCHOBHBIC IOHATHUS U OMPEAEICHUS IPOIIecca TOPEHHSL.
24. XvuMHUYecKue peakiiuu MpoIecca TOpeHusl.
25. llenHble peakIuy rOPeHUs TOIUIUBA.
26. T'oMoreHHoe ropeHue.
27. T'ereporenHoe ropeHue.
28. luddy3noHHOE TOPEHUE.

RBOooo~NoOhwNE



29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

TypOyneHTHOe ropeHue.

['opeHue Karmaum >KUIKOro TOIINBA.

I'openue wactun yriaepona.

KoHCTpyKTOpCKHMiA 1 MOBEPOUHBINA pacyeT KOTJia

MarepuanbHbIi ¥ TEIUIOBOK OalaHCHI KOTJIA.

TennooOMeH B TOIIOYHOM YCTPOMCTBE.

KoHBeKTHBHbBIE TOBEPXHOCTH HArPEBa.

Cxema ra3zoBo3ylIHOTO TPaKTa TEIIOTeHEPaTopa.

Pacuer razosoro tpakra.

Pacuer Bo3aymHoro tpakra TI'Y.

KoTnbl Ha OpraHMyecKoM TOIUTMBE : KiIacCU(pUKALHs, paboyre mapaMeTpsl,
Kotibl ¢ ecTecTBEeHHON U MPUHYIUTEIIBHON UPKYJIISALHEH

IIpsAMOTOYHBIE U BOJOTPEHUHBIE KOTJIBI.

CxeMblI KOTJIOB: YyT'yHHbIE, TOPU30HTAIBHO U BEPTHUKATBHOBOAOTPYOHBIE U JIP.
CoBpeMeHHbIE OTEUECTBEHHbIE U 3apyOeXHbIE KOTJIbI HA POCCUHCKOM PBIHKE.
Cxembl [BIKEHUS BOJABI U TApPOBOASHOW CMECH B CHUCTEMax C €CTeCTBEHHOW W

IIPUHYAUTEIBHON HUPKYJISLUEH.
45. Du3NKO-XUMHUYECKUE XapaKTEPUCTHKHU BOIbI.
46. Metoapl 00pabOTKH BOJIBI
47. CxeMbl U KOHCTPYKIIMHU J€a3paTOPOB.
48. TpeOGoBaHus, MPEABSIBISIEMbIC K TTAPY U KOTJIOBOH BOJE.

2.3.3. Metoanueckne MaTepralIbl

Opranu3aiioOHHO-TIEIarOTUYECKUE YCIOBHS peaanu3aiii JUCITUTUITMHBI (MOTYJIS):
a) MaTrepuanbHO-TEXHUUYECKUE YCIOBUS

Bun pecypca XapakTepucTHKa pecypca
Aynuropus JlexumoHnHast, 000py/I0BaHHAsI IPOEKTOPOM, SKPAHOM
KoMnbloTepHbIi Ki1acce He ucnonssyercs
ITporpamMmMHoe obecrieueHne He ucnons3yercs
Kannensipckue ToBapsl He ucnons3yercs

VYcnous g GyHKIMOHUPOBAHUS
3IIEKTPOHHOM MH(OPMAIIMOHHO-
00pa3oBaTeNbHON cpebl
(mpu ucnons3zoBanuu J1OT)

O6pasosarensusblii moptan MO «"opuzoHT»

0) YueOHO-MeToIMYecKoe U HH(HOPMAIIMOHHOE 00eCTIeueHUE

Bup pecypca XapakTepucTHKa pecypca
HopmatuBHble | C[T 60.13330.2016 OToImIeHNe, BeHTHISLMSA 1 KOHAMIMOHUpOBaHue Boayxa [Texcr] /
[paBOBBIC 01-2003 - M.: 2017.- 62c.
AKThI/PETJIAMEHTHI
Mopo3zos A. I1. Terutorenepupytomue yctaHoBKU. KoTenbHbIe yCTaHOBKH U MTAPOTeH
nocobue / A. I1. Mopo3os, I'. H. Tpyouneiaa; MI'TY, [kad. TuDC]. - Marautoropck, 20
JIureparypa Pexxum
nocryna:https://magtu.informsystema.ru/uploader/fileUpload 7name=342.pdf&show=dca
3ari. ¢ 9KpaHa. - MakpooObEeKT.
AntonoB B. H. [IpoekTupoBaHue TEIOBOH CXeMbI U BHIOOP OCHOBHOTO 00OPY/I0BaH]
[DnexTpoHHbIH pecypc] : yuebnoe mocodue / B. H. Auronos, T. I1. Cemenosa ; MI'TY. -
WJ1., Ta0J., CXeMbI, rpad., 3CKU3bL. - Pexum
OnexktpoHHele | pocryna:https://magtu.informsystema.ru/uploader/fileUpload?name=3465.pdf&show=dc
pecypcsl - 3aru. ¢ ’kpaHa. - MakpoOoOBEeKT.

Ockonkos, C.B. Pacuet cuctemsl TeriocHa0 EeHUs TPOMBIIIIJICHHO-)KUIJIOTO PETHOHA
nocobue / C. B. Ockonkos, T. I1. Cemenona, B. P. Aoaynryxun u ap.; MI'TY, kad. Tud
cxembl, Ta0. — Peskxum moctyna: http://old.magtu.ru/marcweb?/Default.asp. - 3aru. ¢ sky




[TaBnoBa, I'.A.. PacueT u mpoeKTUpOBaHKE MPOU3BOICTBEHHO-OTOMMUTEILHON KOTEJIbI
[TaBnoBa I'.A.- Marautoropck: 'OY BIIO «MI'TVY», 2006. —42c.

2. [TaBnoBa,l".A. Meronndeckue ykazaHHus K MPAKTUYECKUM pabOTaM 1O AUCIUILTHHE
[Tekct]: /I'.A. IlaBnosa. - Marautoropck.: 'OY BIIO «MI'TY», 2007. — 29c.

Mertonnueckue
MaTepHalIbl

B) Kagposeie ycioBus
KanpoBoe obecrieueHne ocyiecTBiIsoT!
Honent kad. YHuMC, x.1.1H. Tpyounsna I'.H.

Jucnunminna (moayas) 4. I'mapasanka

IenssMu ocBOEHUs NUCHMILIMHBI « MApaBIMKa» SBIAIOTCA: NPUOOPETEHHE 00YYarOIUMHUCS
3HAHUWA U MPAKTUYECKUX HABBIKOB JJISl PEILIEHUS 3a/lay, CBA3AHHBIX C MOHUMAHUEM OCHOBHBIX
IIPOLIECCOB U 3aKOHOB I'MJIPABIIMKH, a TAK)KE UX UCIIOJIb30BAHUE JUIs BHIOOpA OCHOBHBIX PacyeTOB.

[Tnanupyemsble pe3yabTaThl 00yueHHs 10 JUCHUIUTMHE (MOAYIIIO).

B pesynpTare OCBOCHHMS IUCHMIUIMHBI (MOXIYyJNsl) Yy CIyIIaTeled OJKHBI  OBITh
c(OpMHUPOBAHBI CIIEAYIONNE KOMIIeTEHIMH!

- CIIOCOOHOCTBIO OCYILECTBJISATh IMPOEKTUPOBAHUE U TEXHUYECKYIO IKCILIyaTalUio
BOJIONPOBOJHBIX CUCTEM M O00OPYAOBaHMS C L€JIbI0 00ECIeUeHHs HAJAEKHOCTH, SJKOHOMUYHOCTH U
Oe3omacHOCTH

B pe3ynbrare ocBO€HUS AUCHUIIIMHBI 00 yYaIOLIUICS TOJIKEH:

3HAaTh:

-0COOEHHOCTH TPUMEHEHHS OCHOBHBIX 3aKOHOB TMIPOCTATUKU U TUAPOAUHAMUKH, PEKUMOB
paboThI pa3IMUHBIX CUCTEM BOJAOCHA0KEHNUS U BOJIOOTBEICHUS U PUMEHEHHE 3aKOHOB IS
ornpenaeneHus HarOosee 3PPEKTUBHBIX MTyTEH MOBBILICHUS HAIEKHOCTU U 3PPEKTUBHOCTU CUCTEM
BOJIOCHAOKEHMU.

- OCHOBHBIE 3aKOHBI T'M/IPaBIIMKH,;

- IPUHIIUIIBI PACYETOB CUCTEM,;

- OCHOBHBIE MPOLIECCHI, IPOTEKAIOIINE B THAPABIMYECKUX CUCTEMAX.

YMers:

- BBIOpATh COOTBETCTBYIOIINI 3aKOH, ONUCHIBAIOIIMH IBUKEHHUE KUAKOCTH,

- IPUMEHSTh OCHOBHBIE pacUeTHbBIE (POPMYJIBI B 3aBUCMOCTH OT TUIIA IBUKEHUS KUJIKOCTH,

- BBIIIOJIHUTH TUJPABINYECKHUI pacueT CUCTEMbI BOJOCHAOKEHUS C UCTIOIb30BaHUEM
JNEUCTBYIOIEH HOPMATUBHOM JJOKYMEHTALUH U CIIPABOYHOU JIUTEPATYPHI.

Bunaners:

- METOJIMKON THJIPaBINYECKUX PACUETOB ;

- METOJIMKOMN pelleHus 3a7ayu COrIaCHO OCHOBHBIM YPaBHEHUSM T'HIPaBIHKH,

- CIIOCOOOM OTpeieNieHusl MOTePh Haopa B CUCTEME BOJJOCHA0KEHHUS;

- METOJMKON pacyeTa COTJIaCHO TeOpuu (PrIIbTpaInu;

- METOJIMKaMH pacueTa pa3InyHbIX O€3HAMOPHBIX U HATIOPHBIX CHCTEM.

ConeprxaHue TUCUUIUTAHBI (MOJYJIS):

No, HanmeHOBaHHUE TEMBI Conepxanue HaumenoBanue
JIEKITUHU MPAKTUYECKUX
(KomuecTBO 3aHSITUNA WA
YacoB) CEMHUHAPOB WJIH JIp.
(KOJIMYECTBO YacoB)
1 2 3
1. OCHOBHOE ypaBHEHUE T'UIPOCTATUKHU 1 1




2. OMIOpbI AaBICHUS )KUIKOCTH 1 1
3. 3akonbl Apxumena u [lackamns 0,5 1
4, I'mapocratuyeckuii Hamop 1 1
5. [TonsiTHe HAMTOPHBIX ¥ O€3HATIOPHBIX 1 1
MMOTOKOB

6. YpaBHEHHE HEPA3PHIBHOCTU MOTOKA 1 1
7. I'maporHaMuyeckuil Harop 1 1
8. YpaBHenue bepHymm 1Jis )KUKOCTH 0,5 1
9. Pacuét HanmopHBIX TOTOKOB 1 1
10. Pacuér Ge3HanoOpHBIX TOTOKOB 1 1
11. Teopust punbTpanmu 1 1
Uroro 10 11

OreHka Ka4yecTBa OCBOCHUS AUCITUTUTHHBI (MOIYJIs):
2.3.1. ®opma NpoMeKyTOYHON aTTeCTallUU: 3a4eT
2.3.2. OueHOYHbIe MaTepUAIIbI

[Ipumep TecToBoro 3agaHus

1. Maccy KHUAKOCTHU 3aAKJIIOYECHHYIO B € IUHHUIE 00beMa Ha3bIBAIOT

A TIOTHOCTHIO.
b BA3KOCTBIO

B xecTkocThiO
I' Becom

2. Bec AKUJIKOCTH B ¢AUHUIIC 00beMa HA3bIBAIOT

A TIITOTHOCTBIO

b ynensHbpIM Becom

B ynensHoOM Maccon

I" abcomroTHOM Maccoi

3. C:KuMaeMOCTh KHKOCTH XapaKTepu3yercsi

A ko3 purmeHToM 00BEMHOTO CHKATHSI.
b koaddunmenTom crxumaeMocTu
B noxkazarenem cxxarus
I" mokasarenem yaenbpHOTO CKaTHUs
4. BA3KOCTb KUIKOCTH 3TO

A cnocoOHOCTh CONMPOTUBIIATHCA TPCHUIO CIIOCB JKUAKOCTHU,

b crmocoOHOCTE COMMPOTUBJIIATHCA BA3KOCTHU CJIIOCB KUJIKOCTHU

B cnocobHOCTH CONIPOTUBIIATHCA CKOJIB)KCHUIO UJIK CABUTY CJIOCB JKUAKOCTH,
I' cmocoOHOCTE COIIPOTHUBJIIATHCA HATSXKCHUIO CJIIOCB ) KUAKOCTH

5. JIunamuyeckuii K03QpuuneHT BA3KOCTH 0003HAYAETCS I'PevecKoii OyKBOii

A
b u
I'a
I o

6. . Kak Ha3pIBaloTCsl pa3iesibl, HA KOTOPbIe AeJIUTCS TMApPaBiIuKa?

A ruapocTaTuKa U TUAPOJUHAMUKA
b cratuka u ruapoguHaMuKa




B ruzgpocraruka u rugporazofHauka
I' razogunaMuka u ruJipocTaTuka

2.3.3. Meroan4eckrue MaTeprabl

OpFaHI/ISaHI/IOHHO-HeHaFOFI/I‘lCCKI/IC YCJI0BUA p€ain3alu JUCIHUITIIMHBI (MOI[y.]'I?I)Z
a MaTepI/IaJIBHO-TeXHI/I‘IeCKI/Ie YCJI0BUA

Bun pecypca XapakTepucTUKa pecypca
Aynuropus JlexiimonHas, 000py/ioBaHHAsl IPOEKTOPOM, SKPAaHOM
KommnbroTepHslii knacc He ucnons3yercs
[TporpamMmmHuoe obecrieueHne He ucnons3yercs
Kannensipckue ToBapbl He ucnonb3yercs
YcnoBus i GyHKIMOHUPOBAHUS
SJICKTPOHITIOH HHq)OvaaHHOHHO_ O6pazoBarenbubiit noptan UAIIO «"opusoHT»
0o0pa3oBaTeNbHOI cpebl
(npu ucnonszoBanuu JJOT)
0) YueOHO-MeToaM4ecKoe M HHGOPMAIIMOHHOE 00ecIieueHre
Bup pecypca XapakTepucTUKa pecypca
Hopmatushbie | [T 60.13330.2016 OToIUIeH e, BEHTHISLAS 1 KOHIAULHOHIPOBAHHE BO3LyXa [
[IPaBOBBIC AxryanmmsupoBannas pepakuust CHull 41-01-2003 - M.: 2017.- 62c.
AKThI/perIaMeHThI
1. Cubaratyminuna, A.M. Bogocnabxenue. Yacts 1: HapyxHble ceTH U COOpYXKEeHH
pecypc] : yae6roe mocobue / A.M. Cubaratyiinga. — DnekTpon. aaH. — Houkap-Ona
104 ¢. — Pexxum noctyna: https://e.lanbook.com/book/90178
Jluteparypa
2. ['puropnes, I'.B. BomocHaOkeHue u BOJOOTBEACHHE C OCHOBAMHU THIPABIIHKI
pecype] : yuebnoe nocobue / I'.B. I'puropses, M.H. ImutpueBa. — DnexTpoH. gaH. — (
: CIIOI'JITY, 2018. — 84 ¢. — Pexxum mocrymna: https://e.lanbook.com/book/112722
1. Tomsix C. A. DneMeHThI TUAPABIUKY MTPH KOHCTPYUPOBAHUU CUCTEM BOJOCHAOKEHHUS 1
[DnexTpoHHbI pecype] : yuebHOe mocodue / C. A. lN'omsik ; MI'TY. - MaraHutoropex : -
OJEKTPOHHBIE | snekTpon. onT. auck (CD-ROM). - Ha TuT. 1. cocT. yka3aH Kak aBTop. - I
peCypChI https://magtu.informsystema.ru/uploader/fileUpload?name=3303.pdf&show=dcatalogues
1. Hosocenosa FO. H. OcuoBsl Teopun Hagexxnoctu cuctem TT'CB, BogocHaOkeHHST
[DnekTpoHHEbIH pecypc] : yaueoHoe mocodue / FO. H. HoBocenosa ; MI'TVY, xad. TTBuBB.
20009. - 47 c. : Ui, Ta0II. - Pexun
https://magtu.informsystema.ru/uploader/fileUpload?name=246.pdf&show=dcatalogues/
Meroauueckue o
MaTepHanhI 2. HoBocenoa 1O. H. TemnocHabxkeHne W BEHTUISLUS [DIEKTPOHHBIN pec
Meroandeckoe rmocodue / 0. H. HoBocenosa, I'. H. Tpyouieiaa ; MI'TY. - MarauToropc
- 1 AJIEKTPOH. OIIT. TIACK (CD-ROM). - Pexn
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues

B) Kagpossie ycrnoBust

KanpoBoe obecrieueHne oCymecTBIsIOT:

Houent kad. YHulC,

K.T.H. HoBocenosa 10.H.

Jucuumimna (Moay.ab) 5. Hacocbl, BEHTHJISITOPBI U KOMIIPECCOPHBbIE YCTAHOBKH

HCH}IMI/I OCBOCHHUA OUCHUITIIMHBI «Hacocm, BCHTUJIATOPBI U KOMIIPCCCOPHLIC YCTAHOBKH»
SBIIAIOTCS: MPUOOpEeTeHne 00yUYaIOIUMUCS 3HAHUIM M NMPAKTUYECKUX HABBIKOB JIJISl pELICHMs 3a/1a4
BBIOOpA, TPOCKTUPOBAHMS M dKCIUTyaTanuu B cuctremax TI'CB HarHerarensHOTO 000pYyI0BaHUSA.


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=246.pdf&show=dcatalogues/1/1060192/246
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues/1/1123954/1434

[TnanupyemMble pe3ynbTaThl O0yUYSHHS 110 JUCIUTUTHHE (MOIYIIIO).

B pesynbrare OCBOCHHMS JTUCHUIUIMHBI (MOIYJS) y CiymiaTesled JOJKHBI  OBITh
c(hOpMHUPOBAHEI CIEAYIONINE KOMIIETEHIIUH:

- CriocoOeH MOJATOTOBUTH MPOEKTHYIO JTOKYMEHTAILMIO MO OTACIbHBIM 3JIEMEHTaM U y3jaM
CUCTEM OTOIUICHHMSI, TETUIOCHAOKEHUH, BEHTUIISIIUHN, KOHTUITMOHUPOBAHUS: HACOCAM, BEHTHIIATOPAM
Y KOMITPECCOPHBIM yCTaHOBKaM.

B pe3ynbrare ocBOSHUS TUCIUTIINHBI 00yUAIOIUICS TOJKEH:

3HaTh:

-OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHBbIX JHCUUIUIMH IPUMEHSAEMBIE B THAPO- U
a’poIMHAMUKE,

- OCHOBBI TEOPUH JIONIACTHOTO JABUKECHUS

-KHHEMATHYECKHE CXEMBbI JBMIKEHHS JKUJIKOCTH 1 ras3a,

-3aKOHOMEPHOCTH PETyJIUPOBaHUS PA0OUMX IMApaMETPOB MAIIIKH.

VYMeTh:

- 3aKOHOMEPHOCTH PEryJIHpOBaHUs PabO4YMX MapaMeTpoB MalluH B TpodeccrHoHambHON

JIeSITEILHOCTH.

- COCTaBIISATh YPAaBHEHUE YHEPTCTUUCSCKOTO OajaHca CUCTEMBI U TATOAYTHEBON YCTAaHOBKH.

Bnaners:

- METOIaMH TEOPETUYECKOTO U HKCIIEPUMEHTAIBLHOTO HCCIIEI0BaHUsS PaOOThl MCKYCCTBEHHBIX

MoOyIUTENICH TATH
- METOJUKOM 1oA00pa 000pyI0BAHUS
- HAaBBIKAMU COCTABJICHUS, aHAJIN3a U HCIIOJIb30BaHMS TPa(PUKOB UX PabOUHNX XapaKTEPUCTHK.

Coneprxanue TUCIUILTAHBI (MOJTYIIS):

Ne, HammeHOBaHME TEMBI Conepxanue HaumenoBanue
JIEKIHH MIPAKTUYECKUX
(KomMuecTBO 3aHATHN WIH
YacoB) CEMHUHAPOB WJIH JIp.
(KOJIMYECTBO YacoB)
1 2 3
1. Kparkuii wucropuueckuii 0030p pa3BUTHSA 1 1

HarHeTaTeNbHbIX MallIMH (HACOCOB, KOMIIPECCOPOB,
BeHTHIsTOpOB). Kitaccudukanus Harueraresnei no
INPUHIUIY JeUCTBUSA. JIOCTOMHCTBA M HEJNOCTAaTKH
HarHetarened pasnuyHoro tuma. OOnacTe X

PUMEHEHHUS.
2.JlonactHpie HarHetaTenw. Cxema W NIPUHIMUI 1 1
JICHCTBHSI.

3.OCcHOBHBIE PHEpPreTUYECKHUe MapaMeTpsl paboThI 2 2
HacocoB.  [Ipou3BONUTENBHOCTH W HAIop

pasBuBaeMble HacocoM. PaboTa . MOIIHOCTH H

K.ILJ.

4. UnnuBuayanbHble TEOPETUYECKUE U PEANIbHBIE 1 1
XapaKTepUCTUKU TypOOMaIIHH.

5. Pabota Hacoca B ceTd TpyOOnpoBo0B. BHemHs s 1 2

CeTh, €€ XapaKTepUCTHUKa. ToYKa IHEPreTHUECKOTO
PpaBHOBCCHUSA CUCTCMBI.

6. CoBmecTHass paboTa HACOCOB Ha OJIHY CETh. 1 1
[TapannenbHOE ¥ OCIEA0BATEIbHOE COCIMHEHUE.
7. OCHOBBI JIOIIACTHOT'O IBYDKEHUS. 1 1

Kunematnueckas cxema ABUXKCHHUSA XHUIAKKOCTH.
OcHOBHOE ypaBHEHHE TypOomamuH (ypaBHCHHE




Oitnepa). OCHOBHBIE CTHOCOOBI PETYIHPOBAHMS
Haropa, pa3BUBaEMOro HaCOCOM.

8. Bentunsaropel. KoHCTpYKTHBHBIE OCOOCHHOCTH 2 2
u Bubl. OCceBbIe U IICHTPOOSIKHBIE TYPOOMAIIIUHEI.
[IpeumymiectBa 1 HemocTatku. J(MaroHajabHbIE U
KaHaJgbHBIe  BeHTWIATOPHI . OOmactu  ux
MPUMEHEHHUS.

Hroro 10 11

OreHka KayecTBa OCBOCHMSI JUCLUIUIMHBI (MOIYJIs):
2.3.1. ®opma mpOMEKYTOUHOM aTTeCTAIlH: SK3aMEH
2.3.2. O1IeHOYHBIC MaTEepUATIBI

Bormpocs! k 3x3ameny

1.
2.

© N

11.

12.

13.
14.
15.
16.
17.
18.
19.

20.

Hasnauenue, oCHOBHbIE TUIIBI U KJIaCCU(UKALIMS HATHETATENEH.
O6bemubie MamuHbl. OCHOBHBIE BHUIBI, JOCTOMHCTBA M HeAocTaTku. KOHCTpyKius u
MIPUHIIMII JEHCTBUS MOPIIHEBOTO Hacoca (COMPOBOIUTH IpadudecKoi CXeMoil)

Junamuueckue MamuHbl. OCHOBHBIE BUJIBI, JOCTOMHCTBA U HEAOCTATKU. Y CTPOUCTBO U
IIPUHLAII JEUCTBUAS  OCEBBIX HACOCOB.

YCTpOoNCTBO M MPUHLIUIT ACUCTBUS LEHTPOOEKHOr0 Hacoca (COMPOBOIUTH rpaduuecKon
CXEMOH)

OcHoBHBIE TapaMeTPhI MAIlIMH, MOJAIOIINX KHUIKOCTH U ra3bl U UX B3auMOCBsI3b. [logaua
Hacoca.

JlaBneHue U HaIop, pa3BUBaeMble HACOCOM UX B3aUMOCBS3b.

VY nenpHas mosie3Hast paboTa ¥ MOITHOCTh (TIOJIE3HAs U MOJIHAs) Hacoca.

K.n.n Hacoca u ero cocraBnsronue. K.m.1 HACOCHON yCTaHOBKH.

Teopernueckue xapakTepuUCTUKU Hacoca. VX Bua 1 crocoObl MOTydeHuUs.

. Pabora Hacoca B cetn. Pabouast TOuka CHCTEMBI «HACOC - TPY6OHPOBOZ[». HOI[60p Hacoca

1o paboyei Touke.

[TapannensHas paboTa HacocoB B ceTH. [TocTpoeHre cOBMECTHON XapaKTepUCTUKU PaOOTHI
JIBYX OJJMHAKOBBIX HACOCOB (CONMPOBOAUTH rpadpuueckoil cxemoit). OnieHka 3pPeKTuBHOCTH
COBMECTHOH paboTBhI.

[TocnenoBarenbHast paboTta HacocoB B ceTu. [locTpoeHne cOBMECTHOM XapaKTepUCTUKU
paloThI IBYX OJMHAKOBBIX HACOCOB (COMPOBOJMUTH Ipaduueckoil cxemoif). OueHka

3¢ PEeKTUBHOCTH COBMECTHOM pabOTHI.

Kunemarnyeckas cxema JIONaCTHOIO ABMKEHUSI )KUAKOCTH. COCTABIIAIOIINE CKOPOCTH
MOTOKA.

VYpaBuenue Diinepa. TeopeTndeckuii Harmop, pa3BUBaeMbli pabounM KosecoM. OCHOBHBIE
CIOCOOBI MOBBIIIEHUS HAaNlOpa Pa3BUBAEMOr0 HACOCOM.

[Tomo6ue eHTPOOESIKHBIX MAIIHH. Y CIIOBUS MOI00US.

DopMyIIbl TPOMOPLHUOHATIEHOCTH MOT00HBIX HACOCOB U MX HUCIIOJIb30BaHUE.

ITonsiTvie , OCHOBHBIE BU/IbI U HA3HAYEHHE BEHTUIISITOPOB.

LlenTpobexHble BeHTUIATOpHI . KoHCTpyKINK, 06J1aCTh MPUMEHEHHS, OCHOBHbBIE BUIbI,
JIOCTOMHCTBA U HEAOCTATKH.

OceBble U AMAaroHaNbHbIE BEHTUIATOPHI . KOHCTpYKINK, 0071aCTh MPUMEHEHMUS,
JIOCTOMHCTBA U HEAOCTATKHU.

KananbHble BeHTHIATOPBI. O0/1aCTh IPUMEHEHUS, OCHOBHBIE BH/Ibl, JOCTOMHCTBA U
HEJO0CTaTKH.

2.3.3. Metoanueckie MaTepualibl

Opranu3zanoOHHO-TIEIarOTUYECKHUE YCIOBUS peanu3alii JUCITUITUIMHBI (MOIYIIS):
a) MaTtepuaabHO-TEXHHUUYECKUE YCIOBHS



Bug pecypca XapakTepucTUKa pecypca
Aynurtopus JlekoHHas, 000pyAOBaHHAs IPOEKTOPOM, IKPaHOM
KomnbroTepHsbIil Ki1acc He ucnonb3yercs
ITporpaMMHOe obecrieueHne He ucnons3yercs
Kannensipckue ToBapsl He ucnons3yercs
YcnoBus i QyHKIIMOHHUPOBAHUS
ICKTPOHHON HH(bOvaaHHOHHO_ O6pazosarenbHbii moptant MO «I"opuzoHT»
00pa30BaTesIbHON cpezbl
(npu ucnonwszoBanuu JOT)
0) YueOHO-MeTomMYecKoe U HH(HOPMAIIMOHHOE 00eCTICUeHUE
Bun pecypcea XapaKTepucTuka pecypca
HopmarusEble | (17 60.13330.2016 OTOMIEHNE, BEHTHIANNS I KOHIMIMOHUPOBAHUE BO3IyXa
[paBOBBIC [Texct] / Axryanusuposannas penakuus CHull 41-01-2003 - M.: 2017.- 62c.
AKThI/PETrJIAMEHTBI
1. Hsuex I1. Y. Hacocel, BeHTUISATOPBI, KOMIpeccops! [TekcT] : yuebHoe
nocodue / I1. U. Isuek. - M. : ACB, 2011. - 432 c. : ni1., Ta0II.
2. I'pumutive, A. M. Hacocel, BEHTHUIATOpPHI, KOMIIPECCOPHI B
WH)XeHEepHOM oOopynoBanuu 31anuii [Kommiekt] : yueOHoe mocobue / A. M.
I'pumutiun, O. I1. MBanos, B. A. Ilyxkan. - CII6. : ABOK Cesepo-3anan,
2006. - 210 c.
Jlureparypa 3. Munko, B. A. Harmeratenum B cucTeMaxX TeIUIOra3oCHaOXECHHUS M
BeHTw MK [Tekcr] : yaeOHoe mocodue / B. A. Munko, 0. U. IOpos, 10. T.
OBCSHHUKOB. - 4-¢ u3[l., nepepad. u gon. - Ctapseiit Ockon : THT, 2009. - 583
C.
4, Pocnsxos, E.M. Hacocsl. Bentunsaropsl. Kongunuonepst [Tekcr] :
cinpaBounuk / [E. M. Pocnsaxos, H. B. Kouenkos, . B. 3onotyxun u ap.]; non
pen. E. M. Pocnsikosa. - CII6. : ITonutexnuka, 2006. - 822 c.
1. Moprynos K. I1. Hacocel 1 HacocHbIe CTaHIMM [DIEKTPOHHBIA pecypc] :
DNeKTpOHHbIE yuebnoe nocodue / K. I1. MopryHoB. — DneKTpoH. JaH. — CaHKT-HeTep6yplj
: Jlans, 2018. — 308 c. — Pexum JI0CTyTIA:
PECYpeHt https://e.lanbook.com/book/103069. — 3aru. ¢ 3kpaHa.
1. [TonxopeiToBa, B.C. HcnbiTanue neHTpoOexHbIX HacocoB [Tekcr]:
meronuyeckue ykazanus / B.C. TIlogkoperroBa, b.JI. Kypoukus.
Marnuroropck, 2000.
Meroaunueckue .
2. VaskoB M.C. 3yuenue nmpuHIMNA IeHCTBUS, KOHCTPYKIIMHA M HAJIAIKU
MaTepHaIbl . i
HacoCHOM ycTaHOBKM [TekcT|: MeToanueckue yka3zaHus - MarHuTOropck,
2014.

B) Kagposeie ycinoBus

KanpoBoe obGecrieuenne oCymecTBisoT!
Houent xad. YHulMC, x.1.H. Crapkosa JL.I'.

Jucuunianna (Mmoaynanb) 6. Benruasinust

[lenssMu OCBOEHHUSI AUCHUIUIHMHBI «BEHTHISIM» SBISIOTCS: (OPMUPOBAHUE Y CTYJICHTOB
3HaHUU B OOJIACTH pacueTa, MPOCKTHUPOBAHUS, HANAIAKUA W IKCIUTyaTal[MM CHCTEM BEHTUJISIUHU B
KHWIbIX U TPAXKIAHCKUX 3IaHUSIX.

[TnanupyemMble pe3ynbTaThl O0YUYSHHs 110 JUCIUTUTHHE (MOJIYIIIO).

B pesynbrare OCBOGHHMS [OUCUUIUIMHBI (MOZyJsl) Yy ciymiaTelned JOJKHBI  OBITh
c(hOpMHUPOBAHEI CIIEAYIONINE KOMIIETEHIIUH:

- Crioco0eH MoAroTOBUTH MPOEKTHYIO U pab0yyt0 JOKYMEHTAIUIO 0 OTAENIbHBIM 3JIEMEHTaM
Y y3J1aM, BBIIOJHATH MPOEKTHI CUCTEM BEHTHIISIIIUU.



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

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0yYaIOIIHICs TOJIKEH:
3HaTh:

- TpeOOBaHUSI HOPMATHUBHBIX MPABOBHIX AKTOB U HOPMATHBHO-TEXHHYECKUX JTOKYMEHTOB K
BUJaM 1 00beMaM JaHHBIX, HEOOXOUMBIX JJIsl IPOSKTUPOBAHUS CUCTEM BEHTUJISIIUY;

- TEXHOJIOTUYECKUE, DKOHOMHUYECKHE, CAHWUTApPHBIE W MPOTHUBONOXKAPHBIE TpPeOOBAHHS K
pa3IMYHbIM THUIIAaM CUCTEM BEHTUJISIUH;

- HOPMaTUBHO-TEXHUYECKAas TOKyMEHTAIUs IO MPOSKTUPOBAHUIO CUCTEM BEHTUJISIINH;

- IpaBwIa OPOPMIICHHS IPOCKTHON U paboYeil TOKyMEHTAIIMU TI0 CUCTEMaM BEHTHIISALINN;

- METOJIMKH PacuyeTOB CUCTEM BEHTUJISIUY;

YmeTs:

- OCYILLECTBIISTH MOUCK, 00pabOTKY M aHAU3 JaHHBIX O TEXHUUYECKUX PEUICHUX JIE€MEHTOB U
y3JI0B CHCTEM BEHTHJISIINH;

- OCYIIECTBIISATh M1 0OOCHOBBIBATH BHIOOP THUIIOBBIX MPOEKTHBIX PEHICHUN 3JIEMEHTOB U Y3JIOB
CUCTEM BEHTWISIIMM B COOTBETCTBHHM C (PYHKIIMOHAIBHBIMHU, TEXHOJOTHYCCKHMH, CAHUTAPHBIMH
TpeOOBaHUSMU, YCTAHOBIEHHBIMH 33/1aHUEM Ha MPOECKTHUPOBAHUE,

- OCYIIECTBIIATH PAacUeThl U MOJA00P BEHTWISIIIMOHHOTO 000PYIOBAHHUS,

- IPOU3BOAUTH HEOOXOAUMBIE PAaCUEThI AJIsl IPOSKTUPOBAHUS CUCTEM BEHTUIISLINN;

- OCYIIECTBJISITH aHANU3 W O00OOIIEHHE OIBITa TMPOCKTUPOBAHUS, CTPOUTEIBCTBA U
SKCIUTyaTalliy aHAJIOTUYHBIX CUCTEM BEHTHIIALIUY,

- OIPEIENSTh ONTHMAJILHBIC CXEMBI CHCTEM BEHTHUJISIUH.

Bnaners:

- pa3pabOoTKOI BAPHAHTOB TEXHUYCCKHUX PEIICHHIA 3JIEMEHTOB U Y3JIOB CHCTEMbI BEHTHIISIINH;

- CIOCOOHOCThI0 OhopMIIeHHS TpaQHUUEeCKUX MaTepHaOB MPOEKTHOM MOKYMEHTAIUU IO
pa3paboTaHHBIM TEXHUYSCKUM PEIICHHSIM 3JICMEHTOB U y3JIOB CHCTEMBI BEHTUJISIIIAH;

- METOJIMKaMH PacueTOB CHCTEM BEHTUIISIIIHH;

- CIMIOCOOHOCTHIO K pa3paboTKe CXeM CHCTEM BEHTHIISITHH.

Coneprxkanue TUCIUILTAHBI (MOJTYIIS):

Ne, HanmeHOBaHUE TEMBbI Conepxanue HaumenoBanue
JIEKIHH MIPAKTUYECKUX
(KomHMuecTBO 3aHATUH WK
YacoB) CEMHUHAPOB WJIH JIp.
(KOJIMYECTBO YacoB)
1 2 3
1. CaHuTapHO-TUTHEHUYECKHE OCHOBBI 1 1
BEHTHJISIIIH. BUIbI BpenHOCTEH, BRIIEISIONINECS B
ITOMELIEHUH.
2. Haznauenne u knaccudukanus CUCTEM 1 1
BEHTHJISAIIUH
3.Croco0Ob1  opraHu3ali  BO3IyXOOOMEHa B 1 1
MOMEIICHUAX PA3TUYHOr0 HaszHaueHus.  Cxembl
BO3JIyXO000OMEHa.




4.Pacuer BO3JIyX000OMeHa B IOMEIIECHUH. 1 2
Onpenenenne  BO3AyX000MeHa  0aJIaHCOBBIM

METO0M. TpeOyemblii ]| pacyeTHbII

Bo31yxoo0meH. Pacuer Bo3zgyxooOMeHa 1O

KpaTHOCTHU

5.IIpurounsle CTpyH. 1 1
CBoboHbIe CTpyH, CTECHEHHBbIE CTpyH,

COCPEIOTOYEHHBIE CTPYH, PACCESIHHBIE CTPYH .

6.Konctpykuun BO3AyXopacnpeaeauTeaci 1 1

Y YCTPOMCTB BO31YXOYAICHUS

Pemerku. IlleneBbie Bo3gyxopacnpeaeanuTeaIbHbIe
ycrpoiicta. [InadoHsl.

7. YcrpoiicTBO cucTteM BeHTWISAUUU. OCHOBHBIC 1 1
TpeOOBaHUS K KOMIIOHOBKE CUCTEM BEHTHJISIIUH.

Y CTpoiCTBO €CTECTBEHHOM KaHAIbHON BEHTHIISIITUU
VYcerpolicTBo MEXaHUYECKOU BEHTWIALIUH.
[Iputounbie kamepsl. BeITS)KHBIE KaMEphI

8. OOopynoBaHHe  CHUCTEM  BEHTHJISLIUU. 1 1
Kanopudeps.  Knaccupukanuss — kamopudepos.

KommonoBka KasopuQepos. Bentunsropsr.

Bo3zaymsbie GuiabTpsl

9. AdpOIMHAMHYECKHI pacueT BO3yXOBOJIOB 2 2
Pacuer BO31yXOBOIOB CHCTEM MEXaHUYECKON

BEHTWIALMK .  AdpOJMHAMHYECKHH  pacder

BO3[yXOBOJIOB €CTECTBEHHOMN BEHTUJISAIIH.

HedaexTopsl

Utoro 10 11

Onenka KayecTBa OCBOCHHMSI TUCIUIUIMHBI (MOYJIS):
2.3.1. ®opma MpoMe)yTOYHOM aTTeCTAllMU: IK3AMEH
2.3.2. OuieHOYHbIE MaTepHAIIBI
Bonpocsr k sk3ameHy
1. TlonsTHe, Ha3HAYCHUE W 33]IaYM BCHTUJISIUH.
MecTo BEeHTWIISIIIMY B PSIY CTPOUTETBHBIX AUCIUTIINH.
[TpUHIMITBI ¥ CITOCOOBI BEHTHITHPOBAHUS ITOMEIICHIH
Knaccudukaiys BeHTUISIIMOHHBIX CHCTEM.
Pacripenenenrie B MOMEIICHUSX BPEIHBIX TOCTYIICHUH.
XapakTepHble CXEMBl OpraHW3allid BO3JYyXOOOMEHA IMOMEIICHUH TPaXTAHCKUX W
MPOMBINIICHHBIX 3/1aHUH.
7. OcobOeHHOCTH pacdeTa BO3yX000MeHa IIPH Pa3IMUHbIX CIIOC00aX BEHTUIIMPOBAHUSI.
8. CnocoObl BeHTHIISIMU: «3aTOIUICHHE pabouei 30HbI OXJIaXKIEHHBIM BO3TyXOM.
9. CrnocoObl BEHTWISIHAN: «BO3IYIIHBIN 0a3HC).
10. TemnoBbIe TOTOKH OT JIOAEH.
11. TeruoBbIC MOCTYIUICHHSI OT CKYCCTBEHHOTO OCBEIICHHUS.
12. TenoBble MOCTYIUICHHSI OT SIEKTPOOOOPYAOBAHHUS.
13. TemoBbIe MOCTYIUICHUS OT TETLIOBOTO 000PYIOBAHUS.
14. TenoBble NOCTYIIEHUS OT CPEACTB TPAHCIIOPTA.
15. TenoBble MOCTYIUIEHUS OT MAaTEPHAJIOB M TEXHOJIOTUYECKUX MPOLIECCOB.
16. [ToTOKH BIIaru OT OTKPBITHIX TOBEPXHOCTEH M TEXHOJIOTHYECKOTO 000pyI0BaHUS.
17. [loTokn ra3o- W TBUIEBBLICICHUI OT TEXHOJOTHYECKHX TPOIECCOB, CPEICTB
TPAHCIIOPTA, COCY/IOB HAXOMSIIUXCS MOJ IaBICHUEM.
18. OcobGenHocTu pacuera o0IIero BO3yX000MeHa IIPH Ta30- MbUIE- BIArOBBIICICHUSX.

SR



19. IlpexaynpexaeHue KOHACHCAIIMH U B3PBIBO- MOKAPOOIIACHBIX CUTYaIIHH.

20. TexHOIOTHYECKHE CXEMBI CHCTEM C MEXaHUYECKUM MOOYKICHUEM.

21. Bo3nyx03a00pHbIE U BBITSKHBIE YCTPOUCTBA, TPEOOBAHUE K PAa3MEIICHUIO, KOHCTPYKIIHSL.

22. IlpuTouHble W BBITSDKHBIE KaMepbl B CTPOHMTENBHBIX KOHCTPYKIUSX, KPYIHOOJIOYHBIC,
KapKacHO-TIaHeJIbHbIe, MOHOOJIOUHBIE, TOABECHbIE. Pazmemenue, moaoop.

23. Bo3yxoBo/bl, KaHaibl, (PaCOHHBIE YacTH, TPACCHUPOBKA, NMPOKIAIKA, adpPOANHAMUYECKHUI
pacyer.

24. 3an0pHO-PETYIMPYIOLINE YCTPOICTBA, 0OpaTHBIE, MPOTUBOABIMHBIC U OTHE33JICP)KUBAIOIINE
kiananel. KoHCTpyKIum, 00:1acTh MPUMEHEHUS, TOJ100D.

25. CtpyiiHbIC TEYCHUS B IOMEIICHUH.

26. Boznyxopacnpenenurenu. KoHCTpyKius, 00IacTh TPUMEHEHHUs, pacdyeT B MPSAMON U
obOpaTHoli 3aaye.

27. Bo3nyxo3abopHbIE YCTPOWCTBA.

28. Bo311yx0BO/IbI pABHOMEPHOH pa3/iaur ¥ BCACHIBAHUSI.

29. CoBpeMeHHBIE BEHTHIIATOPBI PUTOYHBIX M BBITSHKHBIX CHCTEM, TPEOOBaHHS, KOHCTPYKIIHH,
noa0op, yCTaHOBKaA.

30. O6mue nmpaBmiia 00bETMHEHNUS TIOMEIIEHHUH, 00CITy)KUBAEMBIX OOIIMH CUCTEMaMH.

31. CxeMbI CHCTEM C BEPTUKAIBHBIM U TOPH30HTAIBHBIM KOJJICKTOPAMH MHOTOITaXKHBIX 3/1aHHH.

32. TeXHONOTHYECKHUE CXEMBl TPUTOYHBIX M BBITSDKHBIX OOHMICOOMEHHBIX CHCTEM C
€CTECTBEHHBIM MTOOYXKICHHEM.

33. OCOOEHHOCTH KOHCTPYKIMH U a9POAMHAMUYECKOT0 pacyeTa KaHajoB.

34. OuncTka NPUTOYHOTO BO3yXa OT IBUTH U MHUKPOOPTraHu3MOB. KoHCTpyKIms, monoop.

35. BozayxoHarpeBaresu, yCTpOHCTBO, KOMITOHOBKA, pacueT, 3alliTa OT 3aMOPaKUBaHUS

36. KoMITIOHOBKa TMPHUTOYHBIX M BBITSHKHBIX YCTAHOBOK IIPU PA3IUYHBIX CXEMaX YTHIM3ALUH
TETUIOTHI BBITSDKHOTO BO3/yXa.

37. XapakTepUCTUKU IIlyMa M IYTH €ro pachpoCTPaHEHUs, 3BYKOM3OJSAIMS BO31LYyXOBOJOB,
Kamep, IaxT.

38. AKyCTHUYECKHI pacyeT BEeHTUIISLIMOHHBIX CUCTEM, KOHCTPYKIIMU U pacyeT NIyMOTTTyIIUTENeH.

39. BuOpanusi, mnpuauHbBl BOSHUKHOBEHUS, METOIBI TIPETOTBPAIICHUSI.

40. CaHuTapHas OYMCTKA U OpraHu3anus BEIOPOCOB BBITSXKHOT'O BO3/1yXa.

2.3.3. Meroanueckue MaTepuabl

OpraHI/ISaHI/IOHHO'HG,Z[&FOFI/I‘IGCKI/IC ycioBus peain3al JUCHUTIIIHHBI (MO,[[y.]'ISI)Z
a MaTepI/IaHI)HO-TGXHI/I‘-I€CKI/I€ YCJI0BUA

Bun pecypca XapakTepucTUKa pecypca
Ayauropus JlexumonHasi, 000py/10BaHHasl MPOEKTOPOM, SKPaHOM
KoMnbroTepHslii knacc He ucnons3yercs
[TporpammMHoOe oOecrieueHue He ucnons3yercs
Kannensipckue ToBapsl He ucnonssyercs

YcnoBust i GyHKIIMOHUPOBAHUS
3JIEKTPOHHON MH(OPMALIMOHHO-
00pa3oBaTeNbHON Cpebl
(mpu ucnionwszoBanuu J{OT)

O6pazosarenpHbIil moptan MO «I"opuzoHT»

0) YueOGHO-MeTOAMYeCKOE ¥ HHGOPMAIIMOHHOE 00ecIieueHne
Bun pecypca XapakTepucTuka pecypca

HopmaruBeble | (17 60.13330.2016 OTOMNeH e, BEHTUIAUS U KOHIMIIMOHUpOBaHKe Bo3ayxa [Tekcr] /

IpaBOBBIC CHuII 41-01-2003 - M.: 2017.- 62c.
AKTBI/perIaMeHThI

1. Teptuunuk, E.W. Bentunsauusa [Dnextponusiid pecype]: Yue6nuk / E.M TeptuuHuk. -
615c. — Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785432300652.html.
2. Tpyounsina, I H. Bentunsamms [Tekct]: yuebnoe mocodue/ I'.H. TpyOunpina — Mart
2013.- 138c.

Jluteparypa



http://www.studentlibrary.ru/book/ISBN9785432300652.html

DJIEKTPOHHBIE
pecypcsl

2. ®okuH, C.B. Cucremsl OTOMIICHHUS, BEHTHISALUN U KOHIUITMOHUPOBAHUS BO3AyXa [ DII¢
MOHTaX M 3KcIuTyaTanus: YueoHnoe nocooue / C.B. ®okun, O.H. lInmopTteko - M.: Anbd:
368 c. — Pexxum pocryna: http://znanium.com/bookread.php?book=400628. 23. BenTuisi
VYuebnoe nznanue / [lox obmieit pen. mpod. B.H. ITocoxuna. - M.: U3gatenscto ACB, 2
http://www.studentlibrary.ru/book/ISBN89785432301024.

3. bekkep, A. Cucrembl BEeHTHIAIMH [ DJIeKTpOoHHBIN pecypc] / A. bekkep. - M. Texnocd
noctyna: http://www.studentlibrary.ru/book/ISBN9785948361475.html.

4. Xpycranes, b.M. Tennocuabxenue u BeHTW M. KypcoBoe v TUIIIOMHOE TPOEKTUP
[on pexn. npod. b. M. Xpycranesa. - 3-¢ u3aHue UCIIPABICHHOE U JOMOJHEHHOE. - M. :

784c. - Pexxum mocryma: http://www.studentlibrary.ru/book/ISBN9785930933944.html.

Mertonnyeckue
MaTepHalIbl

1.Tpyounpina, I'.H. Bertrismus oOmecTBeHHbIX 31aaui [ TekcT]: MeToauyeckue ykasar
npoekra/ ['.H.Tpyouneina, JI.M.Koporkosa. - Marauroropck: 'OY BITO «MI'TY», 20
2 . Kopotkoga, JI.M. OcHOBBI co31aHusl MUKpOKJIMMaTa rnoMenieHu . [Tekcr]: MeToanus
I''H Tpy6uusina I'.H. - Marauroropck: 'OY BIIO «MI'TY», 2007.— 38c.

3 Tpy6Ounsina I'. H. MecTHbIE TPUTOYHO-BBITSKHBIE CUCTEMBI BEHTUIISIIINH [ DIIEKTPOHHb
I'. H. Tpybunsma ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 anexrpon. onT. muck (CI
https://magtu.informsystema.ru/uploader/fileUpload?name=2509.pdf&show=dcatalogues
4. HoBocenoga 0. H. TermocHa0xeHne u BEHTWISIIKA [ DNEKTPOHHBIN pecypc] : yaeOHO
I'. H. Tpybununa ; MI'TY. - Marautoropck : MI'TVY, 2016. - 130 c.:u., Ta01., CXeMBI.- |
https://magtu.informsystema.ru/uploader/fileUpload?name=3129.pdf&show=dcatalogues

B) Kagpossie ycioBus

KaznpoBoe obecnieuenne ocyIecTBIsIOT!
Houent xad. YHuMC, x.1.H. TpyOuusina I'.H.

Jucuumimna (MoayJs) 7. l'a3ocnadxenue
[lenbto ocBoeHus AUCHUIUIMHBI «BeHTunsuus» sBusercs (GOpMHUpPOBaHHE y CTYAECHTOB

HABBIKOB NPOEKTHPOBAHUS M 3KCIUIyaTalldd CUCTEMbl Ta30CHAOKEHMs, a TaKKe CIOCOOHOCTEl

IMPOCKTUPOBATH TCXHOJOTUUYCCKHUEC OCHOBBI aBTOMATU3HPOBAHHBIX CUCTEM YIIPABJICHUA ..

[Tnanupyemble pe3ynbTaThl 00yUEHUS 10 AUCHUILIMHE (MOYIIIO).

B pesyabrare oOCBOGHMS JUCHMIUIMHBL (MOAYJs) y ciymarened JOJKHBI  ObITh
c(OPMHPOBAHBKI CIIEIYIONTNE KOMIETEHIMU:

- Cnoco0eH MOArOTOBUTh MPOEKTHYIO JOKYMEHTAIMIO 1O OTAEIbHBIM y3JIaM M 3JeMEHTaM
CHCTeM Ta30paclpenieNieHHsl W Ta30moTpeONeHus, A BHYTPEHHHX Ta30IpPOBOIOB H
ra30MCHOJB3YIONIETO 000pYIOBaHMSA, a TakXKe [0 HAapyXHBIM Ta30BbIM CETAM OOBEKTOB
KaIlUTAIbHOTO CTPOUTENIbCTBA.

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

3HaTh:

- IIpaBUJia BBIIIOJIHCHUA U O(l)OpM.]'IeHI/ISI HpOGKTHOﬁ JOKYMCHTAllUKM B COOTBCTCTBHU C
TpC6OBaHI/I${MI/I HOPMaTUBHO-TCXHUYCCKUX JOKYMCHTOB,

- HOPMBI pacxoga rasa g pa3jIudHbIX THUIIOB O0BEKTOB U MCTOAHUKHU OHNPEACICHUA
MaKCUMAaJIbLHOT'O 9aCOBOTI'O pacxo/ia ra3a.

YMmers:

- IPUMEHSITh TPEOOBaHHUS HOPMATHBHO-TEXHUYECKHX JJOKYMEHTOB B 00JIaCTH MPOSKTUPOBAHUS
U CTPOUTENBCTBA BHYTPEHHUX Ia30MPOBOJIOB U FA30UCIIONIB3YIONIEro 000pYyI0BaHUS 1715 TOATOTOBKU
IIPOEKTHOMN TOKYMEHTALIUU HA OTJEJIBbHBIE Y3JIbl U DJIEMEHTHI;

- OCYHIECTBISATH cOOp, 00pabOTKy M aHalu3 MCXOAHBIX JAaHHBIX [JIS BBIIOJHEHUS
KOMIIOHOBOYHBIX PEIICHUH, ra30BbIX CXEM M Pa3BOJKU TPYOOIIPOBOJIOB,;

- OCYHIECTBISATH cOOp, 00pabOTKy M aHalu3 MCXOAHBIX JAaHHBIX [JIS BBIIOJHEHUS
THIPaBIMYECKOT0 ¥ IPOYHOCTHOI'O pacyeTa ra3onpoBo/ia,;


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
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74436&CODE=74436
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74436&CODE=74436
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74439&CODE=74439
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74439&CODE=74439
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=74439&CODE=74439

- TPUMEHATh TpeOOBaHMS HOPMATUBHO-TEXHUYECKHX JIOKYMEHTOB [UISl BBITIOJHEHUS
TUAPABIMYECKOrO U MPOYHOCTHOTO pacyeTa ra3onpoBoOja.
Bnaners:
- HaBbIKaMU BBIYEPUYUBAHHUS JIEMEHTOB, y3JIOB U JIeTajeil ra30npoBOOB;
- HaBBIKAMHM BBINIOJIHEHUSI KOMIIOHOBOYHBIX peIICHUW (TUIAaHOB, pa3pe3oB) IMpHU
MIPOEKTUPOBAHUH BHYTPEHHETO Fa30HCII0Nb3YIONIEro 000pya0BaHus 00BEKTOB;
- HaBBIKAMU BBITIOJHEHUS TPUHLIMIIMATIBHON CXEMBI Fa30IPOBOJIOB;
- HaBbIKaMU BBIIIOJIHEHHSI Pa3BOJIKU I'a30IPOBOJIOB;
- HaBBIKAMHU COCTaBJCHHS crenudukanmii 000pYAOBaHHUS W MATEPUAIOB BHYTPECHHUX
ra3omnpoBOJIOB U ra30MCHOIb3YIOIIEr0 000pyIOBaHMUS;
- HaBbIKaMu cOopa, o00pabOTKM W aHanu3a WCXOJHBIX JAHHBIX JJIs BBITOJHEHUS
TUAPABIMYECKOrO U MPOYHOCTHOTO pacyeTa ra3onpoBo/a,;
- HaBBIKaMU pacyeTa TUaMeTpOB TPYOOIIPOBOIOB IO IMOTYYCHHBIM JIaHHBIM;
- HaBbIKaMU BBIIIOJIHEHHUSI [JIaHA TPACChl Fa30IIPOBOJIOB,;
- HaBBIKAMH ONPEACIICHUS YaCOBBIX W TOJOBBIX PACXOJOB Tra3a ISl Pa3JIMYHbIX THUIIOB
00BEKTOB.
Conep:xxaHue THCUMILUIMHBI (MOYJIs1):

No, HamMmeHOBaHHE TEMBI Conepxanue HaumenoBanue
JEKIHH MIPAKTUYECKUX
(xonmuyecTBO 3aHATUN WIN
4acoB) CEMHUHAPOB WJIH JIp.
(KOJIMYECTBO YacOB)
1 2 3
1.Ilpuponnsie ra3pl. OCHOBHBIE NPEUMYILIECTBA U 0,5 -

HEJIOCTaTKH  ra3000pa3HOr0  TOIUIMBA  TEpen
JAPYTUMH BHJAMH TOTLIHBA. VICKyCCTBEHHBIE Ta3bl

2.J106bI49a ¥ TPAaHCTIOPTUPOBKA Ta3a 0,5 -

3. O6paboTtka mpupomHoro raza. Ocymika rasa. 0,5 -
OuucTka ra3a OT CepoBOJOPOA H YTICKUCIIOTO ra3a.
Onopuzanus ra3a

4. T'oponackas cuctema razocHabkeHusi. OCHOBHEBIE 0,5 1
9JIEMEHTHI. TpaccupoBKa ra30MpBOJIOB.

5. Knaccudukanus cuctem razocHaO)eHUS. 1 1
JIByXCTyIeHYaThle, TPEXCTYIICHUAThIC,

IaroCcTyneH4aThble

6. Oco0eHHOCTH BHYTPEHHETO YCTPOHCTBA 1 2

cerelt ra3ocHa0keHus 31aHuil. OCHOBHBIE
AJIEMEHTHI BHYTPEHHUX CETeH ra3onponojia
7. TpyOs1, apmaTypa u 060pyAOBaHHE 1 1
ra3onpoBoJioB. OTKIIIOYAOIINE YCTPOKUCTBA,
KOH/IEHCAaTOCOOPHUKH, KOMIIEHCATOPBI, PYTIISPHI.
8. ["a3operynaropsblil myHKT. [TpuHIMn 1 1
pa6otsl ['PI1. Haznauenue u onmcanue I'PTIII
Koncrpykuus u yerporictso I'PITIH
Texnnueckne xapakrepuctuku ['PITII n I'PIIL.
Knaccudukanus ['PTII u ['PII.

I"azoBoe o6opynosanue ['PTIHI u I'PII.

9. Perynaropel naBineHus rasa. 1 1
Knaccudukanms. [IpemoxpanurensHO-3amopHbIC

KJIaIlaHBbI.

10. 3amuTa ra3zorpoBoI0B OT KOPPO3HUH. 1 1

XuMHUecKas u QJICKTPOXUMHYCCKAA




Koppo3us. IlaccuBHblEe 1 aKTUBHBIE CIIOCOOBI
3aIUThl OT KOPPO3HH.

11.
ras

I'omoBoit rpaduk morpediieHus ra3a

HepaBaomepHocts notpedsienns [lorpednenne 1 1
a TOpOJIOM. Ta3a.

12.

BBICOKOI'O, CPEAHETO U HU3KOT'O JaBJICHUS.

I'mppaBinueckuii pacyeT ra3onpoBOJOB 1 2

Hroro 10 11

Ore

HKa Ka4€CTBa OCBOCHUA AUCHUIIIIMHBI (MOI[y.]'IH):

2.3.1. ®opma IpOMEKYTOUYHOM aTTECTAIMH: 3a4eT
2.3.2. O1IeHOYHBIE MAaTEpUATIBI
Bormpocs! k 3agety

1. OcHOBHBIE CBOMCTBA U COCTAB ra3000pa3HOro TOILUIMBA.

. Kimaccugukarnun ra3oBoro TOmiMBa 1Mo pa3HbIM IpU3HAKAM.

. YCTpOICTBO ra3oBbIX MECTOPOXKICHUN.

. Buapl 00paboTKu PUPOTHBIX Ta30B.

. [IpyHIMnuanpHas cxema ycTpOHCTBAa MaruCTPAJIbLHOTO Ta30IIPOBOAA.

. XpaHunuiia rasa.

. Knaccuguxkanus ropockux ra3onpoBoJioB B 3aBUCUMOCTH OT MAaKCUMAJIbHOT'O JaBJICHUS

~N O\ kW

rasa.

rasa

8. Kinaccuduxanusi ropoAcKux ra3onpoBOJIOB [0 YUCITY CTyIEHEH 1aBICHHUS.

9. CyTh HEpapXUIHOCTHU TOPOACKON CUCTEMBI Ta30CHA0KCHHS.

10. IIpruuHbl, 00yClIaBIMBAIONIME COBMECTHOE IPUMEHEHNE HECKOJIbKUX CTYNCHEN JaBICHUS
B rOpOAaXx.

11. Knaccudukanus ropoiCKux ra3ornpoBoioB 0 HA3HAYCHHUIO.

12. Ilpenmy1iiiecTBa ¥ HEOCTATKH KOJIBLIEBOM CXEMBI Ia30MPOBO/JIA IO CPABHEHHMIO C

TYIIUKOBOM.

13. TpyOs1, apmaTypa 1 060pyI0BaHHE Ta30ITPOBOIOB.

14 Ilepexopl ra30IpOBOIOB YEPE3 ECTECTBEHHBIE M UCKYCCTBEHHBIE ITPETISITCTBHS.

15. MecTa ycTaHOBKHM OTKJIFOHAIOIIUX YCTPOMCTB HA ra30MpOBOJIaAX.

16. Busibl HEpaBHOMEPHOCTH U CIIOCOOBI PETYIMPOBAHUS HEPABHOMEPHOCTH MOTPEOIeHUS ra3a.
17. IlprunHBl XMMHUYECKON KOPPO3UM MaTepuaia TpyO ra3onpoBoJoB. MeTo bl 3aIlIUTHI.

18. IIpruuHBI M MEXAHU3M DJIEKTPOXUMHUYECKOI KOPpO3UH MaTepuaia TpyO ra3onpoBoOB.

MeTobI 3aITATHL.

19. TIpuunHBI HNEKTPUIECKON KOPPO3UHU MaTepraia Tpyo ra3onpoBoI0B. MeTO bl 3alUTHI.

20. ITaccuBHBIE M aKTUBHBIE METO/IbI 3AIIUTHI FTA30MPOBOJIOB OT KOPPO3HH.

21. Pacdet rogoBoro notpedaeHus raza ropoIoM.

22. HamexHOCTh paclpeIeTuTEeNIbHBIX CHCTEM Ta30CHA0KEHNS, TyTH TOBBIIIEHUS HAIEKHOCTH.
23. Tloka3aTenu HaJEKHOCTH pacpeeUTENbHBIX CUCTEM Ta30CHAOKEHUS: JOJITOBEYHOCTD,

PEMOHTONPUTOHOCTD U JP.

24. TeXHUKO-2KOHOMUYECKHI pacyeT ra3oBbIX CETEH.

2.3.3. Meroanueckue MaTepuabl

Opranu3alioOHHO-TIEIarOTHYECKIE YCIOBUS PeaTu3alui JUCIUILTUHBI (MOTYys):
a) MaTtepuaabHO-TeXHHUUYECKHE YCIOBHS

Bupg pecypca XapakTepucTUKa pecypcea
Aynuropus JlexumoHnHast, 000py/T0BaHHASI IPOESKTOPOM, SKPAHOM
KoMnbproTepHblii Ki1acc He ucnons3yercs
[TporpammMHoOe oOecrieueHue He ucnonssyercs
Kanuenspckue ToBapbl He ncnonb3yercs




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

O6pazosarenbHbii moptan MO «I"opuzoHT»

0) YueOHO-MeTomn4YecKkoe U HH(HOPMAIIMOHHOE 00eCTICUeHUE

Bun pecypca XapakTepHUCcTHKa pecypca
HopmaTuBHbIe 1 (I 62.13330.2011* I'asopacnpenenurenbHbIe CHCTEMBI.
IIPaBOBBIE AxryanusupoBannas pegakuusi CHull 42-01-2002 (¢ U3menenusimu N 1, 2)
aKTbl/pErIaMeHThI

1. Nonun, A.A. I'a3ocHa0xeHue [ DIEKTPOHHBIN pecypc] : YUeOHuK s
CTY/IGHTOB BY30B 110 crieransHocTH "TernorazocHadxenne 1 BeHTHsnus " /
HNonun A.A., Kuna B.A., Aptuxouu B.B., [Tmonuk M.I'. - M. :
NznarensctBo ACB, 2012." — 472¢. — Pexum gocryna:
http://www.studentlibrary.ru/book/ISBN9785930937299.html - 3aru. ¢
JKpaHa

2. bproxanos, O. H. I'a3ocnaGxenue [Tekct] : yuebHOe mocobue / O. H.
bproxanos, B. A. XKuna, A. U. Ilnyxnukos - M. : Akanemus, 2008. - 440 c.

Jluteparypa

1. Tonsk, C.A. 'a3ocHa0xkeHne KUIOTO paiioHa ropojia [ DIeKTPOHHBIN
pecypc]: yaebHno-mMeronuueckoe nmocooue/ C.A. T'onsik, M.C. Visikos, U.E.
CukepuH. - DIIEKTpOH. TEKCTOBbIE 1aH. — Maruuroropck: ®I'6OY BIIO
«MI'TY», 2015r. — Pexxum gocryna:
http://192.168.20.6/marcweb2/ShowMarc.asp?docid=184249. - 3aru. ¢
JKpaHa

2. Kuna, B.A. I'a3ocHabxeHue: yueOHUK JJIsl CTYIE€HTOB BY30B I10
cnenuanbHocTy "TennorazocHaOxeHne U BEHTUIISAIUS " [ DIeKTPOHHBIN
OnektpoHHbie | pecypc] / Kuma B.A. - M. : U3natensctBo ACB, 2014. — 368c." — Pexum

pecypchl noctyna: http://www.studentlibrary.ru/book/ISBN9785930937299.html -

3ari. ¢ sKkpaHa

3. Aranmutos, E.b. CucreMsl pactipeesieHusi HCKYCCTBEHHBIX Ta30B Ha
MPOMBIIIJICHHOM MPEANPUATUH [ DIEKTPOHHBIN pecypc] : yuebHoe nmocodue /
E. b. Aranutos, 0. U. Taprakosckuit, b. K. Cennukun u ap. -
Marnuroropek : MI'TY, 2012. - 1 anektpoH. onT. auck (CD-ROM). - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785930937299.html. -
MaxkpooObeKT. - 3ari. ¢ sKkpaHa

B) Kagpossie ycrnoBust
KaznpoBoe obecnieueHne oCyIecTBIsIOT!
Houent xkad. YHulMC, x.1.H. TpyOunsina I'.H.

Jucuuniannaa (Mmoayab) 8. TensiocHad:xkenue

Henbto  ocBoenus  aucuuiuinHbl  «TemnocHaOxkeHue»  ABIsAETCS  NMPUOOpETEHUE
00yJaroIMMUCS 3HAHWH M MPAKTUYECKUX HABBIKOB IS TIPOCKTHPOBAHUS M AKCIUTyaTaIl[iH CUCTEM
LEHTPAIIN30BaHHOTO TEIUIOCHA0XKEHUS JKMIMITHO-KOMMYHAJIbHBIX TOTpeOuTeNei.

[Tnanupyemsble pe3ynbTaThl 00yUYeHUs 10 AUCIUILIMHE (MOIYIIIO).

B pesynbTare oOCBOCHMS JOUCHMIUIMHBI (MOAYJsl) y cCHymarened JOJDKHBI  OBbITh
c(OPMHUPOBAHBI CIEAYIONNE KOMIIETCHIMH!

- CnocoOeH BBIMONHATH CIHEIHAIbHBIE PAacyeTbl MO TEIJIOBBIM CETSAM, IOATOTaBIMBATH
MPOEKTHYIO U PabOYyI0 JOKYMEHTALMK 10 OTAENbHBIM y3JIaM U 3J€MEHTaM, IO IUIaHaM TEMJIOBBIX
cerei.

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI 00yYarOIHICs TOKEH:


http://www.studentlibrary.ru/book/ISBN9785930937299.html
http://192.168.20.6/marcweb2/ShowMarc.asp?docid=184249
http://www.studentlibrary.ru/book/ISBN9785930937299.html
http://www.studentlibrary.ru/book/ISBN9785930937299.html
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=51463&CODE=51463

3HaTh:

- TpaBWJIa BBINMOJTHEHUS W OGOPMIICHHUS IPOCKTHOM JOKYMEHTAIlMd B COOTBETCTBUHU C
TpeOOBaHUSIMU HOPMATHBHO-TEXHUUYECKUX IOKYMEHTOB,;

- HOPMBI U METOBI pacueTa Ha MPOYHOCTH TEIJIOBOU CETH;

- METOJIMKH BBIMOJHEHUS THAPABINYECKOIO pacueTa,

- BEJIIMYUHBI THUAPABIMYECKHX XapaKTEPUCTHUK, YACIbHBIX IOTEPh JUIS Ppa3HBIX THIIOB
MaTepHaIoB TPYOOIPOBOIOB.

VYMern:

-IIPUMEHSATh OCHOBHBIE 3aBUCHUMOCTH U METOJUKH BBIMOJHEHUS THUAPABIMYECKUX PACUETOB
TEIUIOBOM CETH.

Bnaners:

- HaBBIKaMU cOOpa HArpy30K JIJIsl BEITIOJIHCHUSI THAPABIMYECKOTO pacyeTa TeTUIOBBIX CETEH;
- HaBBIKAMU aHAJIM3a CXEMbI TCIIOBBIX CETCH,

- HaBbIKaMU pacyeTa JUaMeTPOB TEIIOBOM CETH MO MOJy4YEeHHBIM JaHHbBIM,;

- HaBBIKAMU BBIYEPUYUBAHMUS TJIAHA TPACCHI TEILJIOBOU CETH;

- HaBbIKAMH BBIYCPUYHBAHMS MOHTOXKHOW CXEMBI 110 TPACCE TEIJIOBOM CETH;

- HaBBIKAMH aHAJIM3a U cOOpa JaHHBIX JUIS BBIMTOJIHEHUS IIPOYHOCTHOTO pacyeTa TeIIOBOM CeTH
C Y4€TOM KOMIICHCAIIUU U CAMOKOMIICHCAIUH,

- HaBBIKaMU OTIPE/ICIICHUS BETMYMHBI HEOOXOIMMOTO PACTSHKCHHSI KOMIIEHCATOPOB;

- HaBbIKAMHM OMpEJENICeHUs JUaMeTpPOB TPyOONpPOBOIOB IO 3aJaHHBIM  pacxojam
TEIUIOHOCHUTEJII W pacrojiaraéMbIM TepernajiaM JaBJeHUsS B CETH WM Ha OTAENBHBIX YYacTKax
TEIJIOBOM CETHU,

- HaBBIKAMH OTIPE/ICIICHUS BeJTMYHUHEI Ia/ICHUS IAaBJICHHS Ha KAKIOM Y9acTKe TPyOOTIPOBOTHOMN

CETH.
CopepxaHue TUCIUTUIMHBI (MOIYIIS):
No, HamMeHOBaHHE TEMBI Conepxanue HaumenoBanue
TeKIUH MPAKTUIECKHIX
(Konm4uecTBO 3aHATUN WIN
4acoB) CEMHUHAPOB HIIU JP.
(KOJIMYECTBO YacOB)
1 2 3
1. OO011He ITOHATHUA O CUCTEMAX 0,5 -
TeTJIOCHA0XKEHUS
2. BosiHbie cucTeMBI TEMIOCHAOKEHUS 1 1
3. CucreMbl TOPSYETO BOJJOCHAOKECHHUS 0,5 1
4. Bunpl 1 cXeMbI TEILIOBBIX CETEH 1 1
5. OmpeneneHue pacueTHBIX TETUTOBBIX 1 1
Harpy3ok pailoHa ropojaa
6. Iloctpoenue u aHaaM3 roJ0BOro rpadukxa 1 1
PacxoI0B TEIUIOTHI
7. KoHcTpyHpoBaHUE CHCTEMBI 1 1
TETUTOCHAOKEHUSI
8.  BwiOop Buaa u ompeneneHue pacueTHOTO 1 1
pacxo/a TeIUIOHOCHUTES
9. T'maopaBnudeckuit pacuer TpyOOIPOBOIOB 1 1
TYIUKOBOU TEIJIOBOU CETH
10. T'mapaBiuueckuii pexuM U 1 2
bE30METPUUYECKHI IrpauK TEIJIOBOH CEeTH




11. TIpoexTupoBaHWE KOHCTPYKTHUBHBIX 1 1
3JIEMEHTOB TEMJIOBOM CETH

Hroro 10 11

OreHka KayecTBa OCBOCHUS JUCIUTUIMHBI (MOAYJIs):
2.3.1. ®opma nMpomMeKyTOYHOM aTTECTALNH: YK3aMEH
2.3.2. OueHOYHbIe MaTepUAIIbI
[IpumepHBbIe TECTOBbBIE 3aJaHUS
1. BuabI TeIJIOBbIX HATPY30K :
A- CE30HHBIE U KPYTJIOTO/I0BBIC
B- Ha oTomieHre ¥ BEHTHIISIUIO
C- TexHONOrNYECKHE
D-ropsiaee BojgocHAOKEHNE ¥ BEHTHIISAIUS
2. K ce30HHBIM TeNJIOBbIM HATPY3KaM OTHOCHATCS:
A- ropsiaee BoJoCHaOXeHHE
B- otomuienue u BeHTHIISALINS
C — rexHonornyeckas
D- sanekTpocHabxeHue
3. BoasiHble cucTeMBI 110 CIOCO0Y MOa4M BOJbI HA ropsiuee BOJAOCHAOKeHHE JeJIAT Ha :
A- MHOTOCTYTIE€HYaThIE€ U OJJTHOCTYIIEHYAThIC
B- OTKpBITBIC U 3aKPBITHIC
C- neHTpanu30BaHHbBIC U JEIEHTPATH30BaHHbBIC
D- BoxsiHbIE U TApOBBIE
4. CxeMbl NpHUCOEIMHEHNSI MECTHBIX CHCTEM OTOIJIEHUSI PA3JIMYAI0OTC:
A- 3aBUCHUMBIC U HE3aBUCHUMBIC
B- onHOCTYNEHYAThIe U MHOTOCTYIIEHYATHIE
C- mapoBbI€ U BOJISIHBIE
D- ogHOTpyOHBIE 1 MHOTOTPYOHBIE BO/SIHBIE
5 .K HemocTaTkaMm napa Kak TenJ0HOCUTEJIs, IPUMEHSIEMOro B CHCTeMAax
HEHTPAJTU30BAHHOI0 TENJI0CHAKEHUA, OTHOCSITCS:
A- OBICTPBIN POTPEB U OBICTPOE OXJIAKICHUE CUCTEM ITAPOBOTO OTOIJICHUS
B- Gonee Hu3Kas nepBoHavYalbHas CTOUMOCTH MTAPOBBIX CHCTEM
C- NOBBIIIICHHBIE TIOTEPH TETLTA
D — MeHbIuit cpok ciayKObl
6. B 3aBHCHMMBIX cXeMaX MPUCOeTMHEHN S TeMJIOHOCUTEIb MOCTYNAeT :
A- HETIOCPEICTBEHHO U3 TEIJIOBBIX CETEH B OTOMHUTEIbHBIC TPHOOPHI
B- u3 TemioBoii ceTu B MOAOTrpeEBATENb
C- u3 mojorpeBaTens B TEIUIOBYIO CETh
D - HenmocpecTBEHHO W3 TEIUIOBBIX CETEeH B CMECHTEIIbHBIN y3el

2.3.3. Meroanueckne MaTepraIbl

OpraHu3annOHHO-TIEIaTOTUYECKHUE YCIOBHS peaanu3aiil JUCITUTUITHHBI (MOTYIIS):
a) MarepuanbHO-TEXHUUECKHUE YCIOBUS

Bup pecypca XapakTepucTHKa pecypca
Aynurtopus JlekioHHas, 000pyA0BaHHAas POEKTOPOM, FIKPAHOM
KomnbroTepHsbIil Ki1acc He ncnonb3yercs
[TporpammMHoOe oOecrieueHue He ucnons3yercs
Kanuenspckue ToBapbl He ncnonb3yercs

VYenoBust i GyHKIIMOHUPOBAHUS
AIIEKTPOHHON MH(POPMAITIOHHO-
00pa3zoBaTenbHON CpeIbl
(npu ucnons3zoBanuu JJOT)

O6pazosarensHbii moptan MO «"opuzoHT»




0) YueOHO-MeTOAMYEeCKOEe M HHGOPMAIIMOHHOE 0OecIieueHre

Bun pecypca

XapakTepHucTuKa pecypca

HopmaTtusHbie
MIPaBOBbIE
AKThI/PETrIAMEHTBI

CII 124.13330.2012 Tennossie cetu. AkryanuzupoBanHas peaakuus CHull 41-02-20

Jluteparypa

1 Ockonkos, C. B. Pacyer cuctemMbl TEIIOCHA0XEHUS MPOMBIILICHHO-KHIIOTO |
yuebHoe nocodue / C. B. Ockomnkos, E. b. AranuroB ; MI'TY. - Marauroropck : MI'T
(CD-ROM). - 3arin. c TUTYIL. IKP:
https://magtu.informsystema.ru/uploader/fileUpload?name=1264.pdf&show=dcatalogues
- MakpooObeKT. - TekcT : anmekTpoHHbIi. - CBeneHus qoctynHbl Takke Ha CD-ROM.

2 Boponwun, A.W. lleHTpann3oBaHHOE TEIUIOCHAOXKEHUE [ DICKTPOHHBIN pecypc] : y
J1.B. A6opues, JI.B. ®omymenko, A.A. [llarpoBa — CrtaBpomnoib : CeBepo-KaBka3ckuii ¢
— 247 ¢. — Pexxum poctymna: https://book.ru/book/930808.

3 Hosocenosa [O. H. TemocHabxeHue ¢ 0OCHOBaMU TETUIOTEXHUKH [ DIIEKTPOHHBI
H. HoBocenosa, 0. A. MopeBa. - Marautoropck : MI'TY, 2014. - 86 c. : w1, T
https://magtu.informsystema.ru/uploader/fileUpload?name=1107.pdf&show=dcatalogues
- MakpooOBEeKT.

4  Crapxosa JI. I'. LlentpanuzoBanHoe TerocHabxeHne. KypcoBoe mpoeKkTupoBaHy
I'. Crapkoga, FO. A. Mopeaa, JI. . Kopotkoa ; MI'TY. - Marautoropck : [MI'TY], 2017
- Pexunm
https://magtu.informsystema.ru/uploader/fileUpload?name=3452.pdf&show=dcatalogues
- MakpooOBEKT.

DNeKTPOHHBIE
pecypcsl

1. Komxko B.M. TemnocHabxenue [ DneKTpoHHBIN pecypc] : yueOHOe mocodue / B.\
c. : — Pexxum mocryma: http://www.studentlibrary.ru/book/ISBN9785930938906.html. -
93093-890-6.

2.  KymuHoB A. A. OCHOBBI IEHTPAIN30BAHHOTO TETIOCHA0KEHNUS [ DNEKTPOHHBIH |
Kymunos, C. K. 3uranmmna. - 2-e¢ 3., nepepad. u gom. - M.: HULl TH®PA-M, 201
nocryma: http://znanium.com/bookread?2.php?book=520046. - 3aru. ¢ skpana. - ISBN 97

Mertonnueckue
YKa3aHUS

1. HoBocenoga lO. H. TennocHa0xeHnne 1 BEHTHIISIIHS [ DIEKTPOHHBIN pecypc] : yde
H. HoBocenoga, I'. H. Tpy6uusina ; MI'TY. - Marauroropck : MI'TV, 2015. - 1 anektpor
JI0CTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues
- MakpooOBeKT.

2. CrapkoBa, JL.I'. Pacuer ckopoctHOro BopomojaorpeBatens [Tekcr]: meron.
I'punnesckas, FO.A. Turosa. -MI'TVY, 2003r.

3. Crapxkosa, JL.I'. TerioBoil u TUIPaBINYECKUI pacdeT IIACTUHYATOTO BOIOTIOIOT]
JL.I'. Crapkosa, JI.B. I'punnesckas, FO.A. Mopesa. - MI'TY, 2006r.

4. Tomax, C.A. KoHCTpYKTHBHbBIE OCOOEHHOCTH CHUCTEM TOpSYEro BOJOCHAOKEHUS
lNonsk, JILI'. Crapkosa. -MI'TVY,1999r.

B) Kagposeie ycioBus

KanpoBoe obecrieueHre 0CyIIeCTBISIOT:

Houent xad. YHulC,

k.T.H. Mopesa O.A., Crapkosa JI.I'.

Jucuunmimna (Moayab) 9. BogocHat:keHue
[enpr0 ocBOCHMS AUCITUTUTMHBI «BomocHaOkeHHe» SIBISETCS MPUOOpEeTeHNnEe 00yJatOIIUMHCS

3HAHUH H IMPAKTUYCCKUX HABBIKOB MIJId PACUCTOB CHCTEM BOI[OCH36}KGHI/IH, IMPOCKTUPOBAHUA
pe€iCHud 3aJa4d, CBAAHHBIX C INOHMMAHUEM OCHOBHBIX IIPOLECCOB, MPOUCXOIAININX B CHCTCMax


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

BOJIOCHA0)KEHUSI M BOJOOTBEICHUSA, a TaKKe MX HCIOJIb30BaHUE [yl BbIOOpa ONTHUMAIBHOIO
BapHaHTA..

[Tnanupyemsble pe3yabTaThl 00yUEHHs 110 JUCLUILIMHE (MOAYIIIO).

B pesynbTare OCBOCHHMS JUCHMIUIMHBI (MOAYJsl) y cHymareined JOJDKHBI — OBITh
c(OpMHUPOBAHBI CIEIYIONNE KOMIIETCHIMH!

- CIIOCOOEH OCYIIECTBJIATH IMPOSKTUPOBAHUE W TEXHUYECKYIO OSKCIUTyaTallMi0 CHCTEM
BOJIOCHA0XKEHUSI U O00OpyAOBaHMS C LEJIbl0 OOECIEYeHUs HAJeKHOCTH, SKOHOMHUYHOCTU H
Oe3omacHoCTH

B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YYarOITUICS JOJIKEH:

3HaTh:

-0COOCHHOCTH MPOEKTUPOBAHUS CHCTEM BOJOCHAOKEHHUSI, PEKUMOB PabOThI pa3IMUHBIX
CUCTEM BOJOCHA0XEHHUS U BOJOOTBEICHUSI M MPUMEHEHHE HEOOXOUMBIX METOAUK 1 3aKOHOB JIJIsI
onpenencHuss Hanoosee 3 (PEKTUBHBIX MyTeH MOBBIMICHHS HAACKHOCTH U 3P (HEKTUBHOCTH CUCTEM
BOJIOCHAOXEHUS.

- OCHOBHBIC MIPUHIIMIIBI TPOCKTUPOBAHUS CUCTEM;

- METOJIUKH PACUYETOB CUCTEM,

- OCHOBHBIE MPOIECCHI, MPOTEKAIOIINE B CUCTEMAX.

YMeTh:

- FPAaMOTHO 3aMPOEKTHPOBATH CUCTEMY BOJOCHA0KEHUS,

- IPUMEHSTh OCHOBHBIE PacueTHbIC (OPMYIIbI B 3aBUCUMOCTH OT THIIA M PEXKUMA JABUKCHUS
JKHIKOCTH,

- BBITTOJTHUTH THIPABINYCCKUN PaciyeT CUCTEMbl BOJJOCHAOKEHHUSI C UCIIOJIb30BAHHEM
JENCTBYIOLEH HOPMATUBHOM JJOKYMEHTALIMK U CIIPABOYHOU JINTEPATYPHI.

Bnaners:

- - METOIMKOW THIPABIMYECKUX PACUETOB ;

- METOJIMKOM PEelIeHus 3a7au COTJIACHO OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM,

- METOJIUKON OIpeAeNeHHs MOTEPh HAMlOpa B CUCTEME BOJAOCHAOKEHNUS;

- METOJIMKOU M0I00pa HACOCHOTO 000PYIOBAHHUS;

- METOJIMKaMH pacueTa pa3InyHbIX O€3HAMOPHBIX U HATIOPHBIX CHCTEM BOJOCHAOKEHUSI.

CopepxaHue TUCITUIUIUHBI (MOIIYIIS):

No, HamMeHOBaHHE TEMBI Conepxanue HaunmenoBanue
TeKIUH MPAKTUIECKHIX
(Komu4uecTBO 3aHATUN WIN
4acoB) CEeMHMHApOB WJIH JIp.
(KOJIMYEeCTBO YacoB)
1 2 3
1. HcTOouHUKN BOIOCHAOKEHUS. 0,5 -
2.  TpeOGoBaHUs K Ka4eCTBY BOJBI B CHCTEMAX 0,5 -
BOJIOCHA0KEHUS
3. OcHOBHBIE KATETOPHH BOJOTIOTpEOHUTEICH 1 =
4, Knaccudukanms cuctem Bo10CHAOKESHUS 1 1
5. Ceru BogocHaO)enus 1 1
6.  HapyxHslil BOZOIIpoBOI 1 1
7.  BHyTpeHHHUi BOIOIPOBOJ] 1 1




8. OCHOBHBIE pacUYETHbIE XapaKTEPUCTUKH CUCTEM 1 1
BOJIOCHA0KEHUSA

9. OcoOEHHOCTH MPOEKTUPOBAHUS CUCTEM 1 2
TOpsYero BOAOCHAOXKECHUS

10. Pacyér cucreMsl X0OJIOMHOTO BOAOCHAOKEHUS 1 2

11. PacyeT cuctem ropsiero BOJA0CHa0KEHUS 1 2
Hroro 10 11

OreHka KayecTBa OCBOCHUS AUCITUIUIMHBI (MOAYJIs):
2.3.1. ®opma nMpoMeKyTOYHOM aTTECTALMH: 3a4ET
2.3.2. OueHOYHbIe MaTepHAIIBI
[IpumepHBIe TECTOBBIE 3aJaHUS
1. KoHTpoabHO-CITyCKOBOM KpaH BOJOMEPHOTO y3jIa YCTaHABIMBACTCS IJIf:
a) CIIyCKa BOJIbl U3 CUCTEMbI BHYTPEHHETO BOAOIIPOBOA
0) peryJIupoBKH HaIllopa Ha BBOJIC
B) IIOJIMECa BOJIbI U3 FOPSYET0 BOJONPOBOIA
2. MuHHManbHas TIIyOMHA 3aJI0)KEHHUS BBOJIA paBHA!
a) 0,5 m +Hmp, rae Hop —rnmyOuna npomep3aHus rpyHTa
6) 0,5 M - Hup, rne Hop —rmy6una nmpomep3anus rpyHTa
B) 1,5 M +Hnp, rae Hop —rnyGuna npomep3anus rpyHTa
r) 1M, BHE 3aBUCUMOCTH OT TJIyOMHBI IPOMEP3aHusl TPyHTa
3. Hamop, obecrieunBaronuii Mo beM BOJIBI JIO TUKTYIOMIETO BOIOPa300PHOTO YCTPOHCTRA,
BO3MEIAIONINN TOTEPH HAIOpa Ha MPEOI0JICHIE BCEX COTMPOTUBIICHUH T10 IyTH ABYKESHHUH S5
BOJIbI M CO3JIAIOIIMI HEOOXOAUMBIN pabouuii Harop, o0ecreYnBarOIMi HOPMaTUBHBII
pacxo, Ha3bIBaeTCs:
a) HEOOXOIUMBIM
0) pacueTHBIM
B) TpeOyeMbIM
T') TAKTYIOIIHM
4. Tlo mosydyeHHOMY pacxojy Mo TalOJauIaM rUAPaBINYECKOr0 pacyeTa BHIOMPAETCs AUAMETP
d, MM, Ka)JI0TO pac4eTHOIO y4acTKa, UCXO0/I U3 3HAUYEHUSI CKOPOCTEH BUKEHUS BOJIBI:
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. Jl1s BO3MOXKHOCTH OMOPOXKHEHHSI CUCTEMBI BOJJOCHA0KEHHUSI, TPYOOIIPOBOABI YKIIAIBIBAIOT C
YKJIOHOM:
a) 0,003 — 0,005 B cTopoHy OT BBOA
6) 0,005 — 0,008 B cTOpOHY K BBOAY
B) 0,001 — 0,003 B cTropoHy OT BBOJIa
r) 0,008 — 0,015 B cTOpOHY K BBOAY
6. K Bomopaz0opHOI apMaType He OTHOCSATCS:
a) CMECUTEIIN
0) KpaHbl
B) Tparnbl

2.3.3. Metoanueckie MaTepualibl
OpraHu3anroHHO-TIEJarOrHYECKUE YCIOBHS peaTu3alliy AUCIMIUTAHBI (MOTYIIS):

a) MaTtepuaabHO-TeXHHUUYECKHE YCIOBHS
| Bug pecypca \ XapakTepucTUKa pecypca




Aynuropus JlexumonHast, 000py/T0BaHHAsI POEKTOPOM, SKPAHOM
KommnbroTepHslii knacc He ucnons3yercs
[TporpamMmmHuoe obecrieueHne He ucnons3yercs
Kannenspckue ToBapbl He ucnonb3yercs
YcnoBus i GyHKIMOHUPOBAHUS
PJICKTPOHTOH HH(bOpuMaHHOHHO_ O6pazosarenbusiii moptan U0 «"opuzoHT»
0o0pa3oBaTeNIbHOI cpebl
(npu ucnonszoanuu JJOT)
0) YueOHO-MeToIM4YecKoe U HH(HOPMAIIMOHHOE 00eCTICUeHUE
Bup pecypca XapakTepucTHKa pecypca
1. CIT 30.13330.2016 BuyTtpeHHuii BOAONPOBOI M KaHAIM3ALMS 3aHUN. AKTYyaTu3upo
Hopmarusneie | 85* (c [lompaskoii, ¢ U3menenuem N 1)
IIPaBOBbBIE 2. CIT1 31.13330.2012 Bonocuabxenue. HapyxkHbie ceTu U COOpYXKeHHUS. AKTyaTu3upo
akTbl/periaaMenThl | 84* (¢ U3menenusmu N 1-5)
1 KuteneB, b.H. Canurapao-rexuumueckoe 000pyI0BaHUE 31aHUH [ DIEKTPOHHBIHI
Jareparypa Kurenés, ' A. BOJ‘I?(OBa, H.IO. Cropoxyk - MuHnck : Bei. mk., 2008. — Pexum gocty:
http://www.studentlibrary.ru/book/ISBN9789850616166.html
1. Kyp6a, M.I'. Bogocnabxenue. [IpoektupoBanue cucreM u coopyxenuid. B 3 1. T. 3.
M0/1a4M BOJBI [ DNEKTpOHHBIN pecype] : Yueb. nocodue / M.I".XKyp6a, JI.U. Cokonos, XK.
nepepad. u gor. - M. : I3garensctBo ACB, 2010. — Pesxxum moctyma;
http://www.studentlibrary.ru/book/ISBN9785930932786.html
DNEeKTPOHHBIE 2 lNonsik, C. A. BomocHaO)keHHE ¥ BOJIOOTBEACHUE C OCHOBAMU THAPABIUKY [ DIEKT
pecypcsl Metonudeckoe mocodue / C. A. T'omsax, M. C. Yiskos, B. C. [TonkopsiToBa .- MarHuToro
JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1527.pdf&show=dcatalogues
- MakpooOBeKT.
Mertonnueckue 1.  Hosocenona, FO. H. OcHOBBI NpOEKTUPOBAHUS CHUCTEM BOJOCHAOKEHHS H BO,
yKa3aHus nocodbue / MI'TY. - Maruuroropck : MI'TY, 2014. - 58 c.

B) KanpoBsie ycnoBus

KanpoBoe obecriedeHne oCyniecTBIsIOT:
Houent xad. YHulC, x.1.H. HoBocenosa F0.H.

Jucuunmianna (moayJas) 10. OTomiienue
[lenpto ocBoeHUs TUCHUIUIMHBI «OTOIIIEHUE» SIBISETCS MPHOOpeTeHrne 00ydaromuMucs

3HaHUH U MPAaKTUYCCKUX HABLIKOB JIA PCHICHUA 3a1a4 BLI60pa, MOPOCKTUPOBAHUA U SKCILTyaTallun

CUCTEM OTOIIIICHUS.

[Tnanupyemsble pe3yabTaThl 00yUeHHs 110 TUCHUILIHHE (MOIYIIIO).

B pesynbrare OCBOEGHMS [UCHUIUIMHBI (MOZyJsl) Yy ciywmiaTelned JOJKHBI  OBITh
c(OPMHUPOBAHBI CIIEIYIONINE KOMIIETEHIMU!

- Crioco0eH MoAroTOBUTh MPOEKTHYIO U padouyt0 JOKYMEHTAIUIO TI0 OTJEIbHBIM 3IEMEHTaM
U y3J1aM, BBIIIOJIHATH IPOEKTHI CUCTEM OTOIJICHUS.

B pe3ynbraTe 0CBOCHUS TUCHUIUIMHBI 00yYarOIHICs TOKEH:

3HaTh:

- TpeOOBaHUS HOPMATHUBHBIX MPABOBBIX aKTOB W HOPMATHBHO-TEXHUYECKHX TOKYMEHTOB K
BUJIaM 1 00beMaM JTaHHBIX, HEOOXOIUMBIX ISl IPOSKTUPOBAHUS CUCTEM OTOTLICHUS,

- TEXHOJOTUYECKHE, DKOHOMHYECKHE, CAaHWUTAapHBIE M MPOTHBOIMOXKApHBIC TPEOOBaHUSA K
pa3IMYHBIM TUIIAM CUCTEM OTOIJIEHUS,;


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

- HOPMaTUBHO-TEXHUYECKas IOKYMEHTALU [0 IPOSKTUPOBAHUIO CUCTEM OTOILJICHUS,

- IpaBwIa OPOPMIICHHS POCKTHON U padoYeil TOKyMEHTAIlUU TI0 CUCTEMaM OTOILICHUS,

- METOJIMKH PacuyeTOB CUCTEM OTOIUICHHUS.

YmeTs:

- OCYILLECTBIISTH MOUCK, 00pabOTKY M aHAJU3 JaHHBIX O TEXHUUYECKUX PEUICHUSX JI€MEHTOB U
y3JI0B CUCTEM OTOTLICHUS,

- OCYIIECTBIISATh 1 0OOCHOBBIBATH BHIOOP THIOBBIX MPOEKTHBIX PEUICHHUH AJIEMEHTOB U y3JI0B
CUCTEM OTOIUICHUS B COOTBETCTBUU C (PYHKIIMOHATHHBIMU, TEXHOJIOTHUYECKUMHU, CAHUTAPHBIMU
TpeOOBaHUSMH, YCTAHOBIIEHHBIMU 33/IaHHEM Ha MPOECKTHUPOBAHUE,

- OCYIIECTBIIATH PACUeThI U MOJI00P OTOMUTEIHLHOTO 000PYIOBAHHUS;

- MPOU3BOIUTH HEOOXOAUMBIE PACUEThI AJISl IPOEKTUPOBAHUS CUCTEM OTOILICHUS,

- OCYIIECTBJISITH aHANU3 W O000OIIEHUE OMbITa TMPOCKTUPOBAHUS, CTPOUTEIHCTBA U
SKCIUTyaTal[iy aHAJIOTUYHBIX CUCTEM OTOIUICHUS;

- OIPEIENSTh ONTUMAIILHBIC CXEMBI CHCTEM OTOILIICHUSI.

Bnaners:

- pa3paboTKOI BapMaHTOB TEXHUYECKHUX PEIICHUH SJICMEHTOB U Y3JIOB CHCTEMBI OTOTUICHUS;

- CIocOOHOCThI0 OhopMIIeHHS TpaQHUUEeCKUX MaTepHaOB MPOEKTHOM MOKYMEHTAIlUU IO
pa3paboTaHHBIM TEXHUYCCKUM PEIICHHSIM 3JICMEHTOB U y3JIOB CHCTEMBI OTOTUICHUS;

- METOJIMKAMH PacueTOB CHCTEM OTOIUICHHUS;

- CIIOCOOHOCTBIO K Pa3pabOTKE CXEM CHUCTEM OTOIUICHHUS.

CojneprkaHue TUCIHUIUIUHBI (MOTYJIS):

Ne, HauMeHOBaHUE TEMBI Coneprxanue Hanmenosaunue
JEKIHH MIPAKTUYECCKUX
(KonmM4ecTBO 3aHATUH WIH
YacoB) CEMHUHAPOB WJIH JIp.
(KOJIMYECTBO YacOB)

1 2 3

1. Mukpokiaumar moMeneHui 0,5 -

2. Ha3zHnayenwue u kiaccupUKalUs CUCTEM 0,5 -
OTOILIEHUS

3. PacueTHas MOIIHOCTH CUCTEM OTOILIEHUS 1 1

4. CucreMbl BOISTHOI'O OTOILIEHUS 1 1

5. OCHOBHBIE DJIEMEHTHI CHCTEM BOJISTHOTO 1 1
OTOILIEHUS

6. KoHCTpyrpoBaHHE CHCTEMBI OTOIIIICHUS 1 1

7. Pacuer cucTeEMBI OTOILIEHUSI 1 2

8. OtomnurenpHBIC TIPUOOPHI. TeruIoOBOM pacuer 1 2

prOOpoB

9. OGopynoBaHKE TEIIOBOTO BBOJIA 1 1

10. ITapoBoe oTomieHHe 1 1

11. BosaymHoe oToIuIEHHE 1 1

Hroro 10 11




OreHka KayecTBa OCBOCHUS AUCITUTUIMHBI (MOAYJIs):
2.3.1. ®opma nMpomMeKyTOYHOM aTTECTALNH: YK3aMEH
2.3.2. OueHOYHbIE MaTepUAIIBI
[IpumepHBIe TeCTOBbBIE 3aJaHUs

1. OcHoBHOE TpeOOBaHNE K MUKPOKIUMATY:

a) obecneyeHrue KOM(MOPTHBIX TapaMETPOB BO3/Iyxa B paboyeii 30He;

0) nmoaepkaHue OJIaroNpUsATHBIX YCIOBUMN IS JIFOJCH, HAXOIAIIMXCS B TIOMEIICHUH;

B) o0ecrieueHure JOMyCTUMBIX [TapaMeTPOB BO3/1yXa B paboueil 30He.

2. Coueranusi MapaMeTpPOB MHUKPOKIMMATa, IMPH KOTOPHIX 4YEJIIOBEK MOXKET OIIyIIaTh
HEeOO0JIbIION AUCKOM(DOPT, HA3bIBAIOTCS:

a) JOMYCTHUMBIMHU yCIIOBUSIMU;

0) yZIOBJICTBOPSIOIIUMH YCIOBHSIMU;

B) KOM(MOPTHBIMH YCIOBUSIMHU.

3. Ilpu pacdere TEIJIOBBIX MOTEPh MOMEIICHHUS CPEAHEr0 STaka 3/aHUS YUUTHIBAIOTCS
N00aBOYHBIE TEIIONOTEPH Ha:

a) OPUEHTAIUIO OTPaKICHUI;

0) OTKPBITHE HAPYKHBIX BXOJHBIX JIBEPEH;

B) TIOJI HaJ1 XOJIOJTHBIM IOJIBAJIOM.

4. Kakue TeIIOHOCUTEIIN IPUMEHSIOT JIJISl OTOTUICHUS TPAKIaHCKUX (KHITBIX U OOIIECTBEHHBIX
3JTaHHHN ):

a) BOJIA;

0) map;

B) aHTU(PU3

5. Ecim B cucremMe OTOIUJICHHS TEIUIONPOBOABI PACIONOKEHBI CIEAYIOUIMM 00pa3oMm:
MO/IatoIIKMe - TI0 YepJaKy WX MO/ MOTOJIKOM BEPXHEro 3Taka, 00paTHbIE — MO MO/ABaITy, HaJl TIOJIOM
MIEPBOTO ATaka WM B MOAMOIBHBIX KaHallaX, TO TAKOE PaCMOIOKEHNE TETIONPOBOIOB HAa3bIBACTCS:

a) MOANUTOYHAs Pa3BOKa;

0) BepXHss pa3BOJKa;

B) HIDKHSISL pa3BOJIKA.

6. Cuctembl OTOMJIEHHUS, B KOTOPBIX MHUPKYIALUS BOABI MPOUCXOTUT 3a CUET PA3HOCTH
IJIOTHOCTH XOJIOJHOTO U TOPSIYEro TEINIOHOCUTEN S, Ha3bIBAETCS:

a) CUCTEMOM C €CTECTBEHHOH IUPKYIISIIHEIH;

0) cucTemMoi ¢ MCKYCCTBEHHOM LIUPKYJISALUEH;

B) CUCTEMOH ¢ IPUHYIUTENbHON MoJauei.

2.3.3. Meroanueckue MaTepuabl

OpFaHI/BaI_II/IOHHO-He,[[aFOFI/I‘{CCKI/IC yCJI0BUs peain3aliu JUCHUTIIIMHBI (MO,Z[YJ'IH)I
a MaTepI/IaHBHO-TeXHI/I'-IeCKI/Ie YCJI0BUA

Bupg pecypca XapakTepucTuKa pecypcea
Ayauropus JlexumonHasi, 000py/1I0BaHHasl MPOEKTOPOM, SKPaHOM
KoMnbrorepHslii kinacc He ucnons3yercs
[TporpammMHoOe oOecrieueHue He ucnons3yercs
Kannensipckue ToBapsl He ucnonssyercs

YcnoBust 11 GyHKIIMOHUPOBAHUS
3IEKTPOHHON MH(OPMALIMOHHO-
00pa3oBaTeNbHON Cpebl
(npu ucnonwszoBanuu J{OT)

O6pazosarenpHbIi moptant MO «"opu3oHT»

0) YueOGHO-MeTOAMYEeCKOE ¥ HHGOPMAIIMOHHOE 00ecIieueHre
Bun pecypca XapakTepucTUKa pecypca
HopmaTtusHbIE
IIPaBOBbIE
aKThI/PErJIaMEHTHI

1. CIT 60.13330.2016 OToruieHue, BEHTUIAIUS M KOHIAIIMOHUPOBAHUE BO3yXa. A
CHulI 41-01-2003 (c U3menenuem N 1)




Jluteparypa

1.  Camapun, O.J]. OcHOBBI 0OecTIeUeHUs] MUKPOKJIMMATA 3IaHUN [ DIEKTPOHHBIN
O.. CamapuH - M. : N3naTenscTBO ACB, 2015.
http://www.studentlibrary.ru/book/ISBN9785930939392.html.

2.  Maxos, J.M. Oromienue [DnekTpoHHbIN pecypce] : Yueb. s By3oB /JILM. Ma»
2014. - Pexxum poctyma: http://www.studentlibrary.ru/book/ISBN9785930939613.html

3. Cucremsl o0ecrieueHUs MUKPOKIIMMATA 3IaHUI M COOPYKEHUM [ DIICKTPOHHBIH pe
Kepasikuna M.H., fApemenko C.A., - 2-e u3n., aom. u jaoi. - Bonorna:Madpa-MHxenepr
5-9729-0240-8 - Pexxum noctyna: http://znanium.com/catalog/product/989439

DJIEKTPOHHBIE
pecypchl

1.  CkxanaBu, A.H. Ortormenue [DneKTpoHHBIN pecypc]: YueOnuk nms By30B / Ckar
NznarensctBo ACB, 2008. - 576 c. - ISBN 978-5-93093-161-5 - Tekcr : a3neKTpoHHBIH //
: [caitt]. - URL : http://www.studentlibrary.ru/book/ISBN9785930931615.html . - Pexu

2. Kopotkosa, JI. M. Temno3ammura ¥ OTOIUICHUE 3JIaHUN [DJIEKTPOHHBIN pecypc
Koporkoa, I'. A. IlaBmoBa ; MITY. - Marauroropck, 2012. - 125
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalogues/
- MakpooObeKT. - TeKCT : 31eKTpOHHBIN. - FIMeeTcsl ieyaTHbI aHaJIor.

Mertoanueckue
yKa3aHus

1. Koportkosa, JI. . Cuctemsl o0ecnieueHrss MUKPOKIMMATA TPaXTaHCKUX 3MaHUH [

U. Kopotkoga, I'. H. Tpyourpiaa ; MI'TV. - [2-¢ u3a.]. - Marauroropck, 2003. -

2. Kopotkoga, JI.U. Ororuienne rpaxaanckoro 3nanus [ Teker]: MeTos. ykas. K Kypc

«Oromnenue» / JL.U. Kopotkosa, I'.H. TpyOunsina, I'.A. I1aBnoBa; MI'TY. - Marauroro

3.  Koportkosa, JI.U. Onpenencuue ko3GGUIMEHTa TEIUIONEPEaaund OTOIUTEILHOTO

neicTByromei cucreMe ororuienus [ Teker]: meTo. ykas. k 11ab. pabote no auci. «OTor
[TaBnoBa; MI'TY. - Marauroropck, 2007.

4. Kopotkosa, JIL.U. Onpenenenue kodduiimeHTa cMemeHus 1eBaropa aboHEeHT

yKa3. k j1a0. pabote no nucu. «Otorenuey / JI.U. Koporkona, I'.A. I1aBnosa; MI'TVY. -1

B) Kagpossie ycrnoBus

KaznpoBoe obecnieueHne oCyIecTBIAIOT!
Houent xkad. YHuMC, x.1.H. Mopesa 10.A.

Jucuunumna (Moayab) 11. KonaunuonnpoBanue Bo3ayxa
[enpto ocBoeHUs AUCHHUIUIMHBI «KOHIWIIMOHUPOBAHHUE BO3AYXa» SBISAETCS H3Y4YCHUE

TCOPCTUYCCKHUX OCHOB M IMPAKTHYCCKUX HABBIKOB IIPOCKTUPOBAHUA U non60pa YCTaHOBOK

KOHAWIIMOHWPOBAHUA BO3AyXa 00BEKTOB CTPOUTCIILCTBA.

[Tnanupyemsble pe3ynbTaThl 00yYeHHs 10 AUCIUILIMHE (MOIYIIIO).

B pesynbTare oOCBOGHMS OUCHMIUIMHBI (MOAyNsl) Yy CIymiaTenedl JOJKHBI  OBITh
c(OPMHPOBAHBKI CIIEIYIONNE KOMIETEHIMU:

- CnocobeH MoAroToBUTh pabouylo JTOKYMEHTAIMIO 1O OTAEIbHBIM 3JIEMEHTaM U y3JlaM
CHCTEM KOHIUITMOHUPOBAHHMSI BO3/IyXa 00BEKTa KalTUTATEHOTO CTPOUTEIHCTBA

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0yYaIOIIHIICs T0JKEH:

3HaTh:

- OCHOBHBIE MOJIOKEHUS TEOPHH TEIIOBIAXKHOCTHON 00paboTku Bo3ayxa B CKB;

- BApUAHThl TEXHUYECKUX pereHui coBpeMeHHbIx CKB, ee 0TaenpHbIX TOACUCTEM;

- OCHOBBI XOJIOJUJIbHOM TEXHUKH JIJIsl CUCTEM KOHIUIIMOHUPOBAHUS BO3yXa;

- KOHCTPYKIIMIO BCIOMOTATEIbHBIX M  (YHKIMOHAIBHBIX OJIOKOB IIEHTPAIBLHOTO
KOHJUIIMOHEPA, METOJIbI X pacdeTa u moa0opa;

- CXeMBbI Tetuio-u xononocHabxkennst CKB u mpuHIIUIBI UX BBIOOPA;

YMmers:

- BBIOpaTh TEXHUYECKOE pEIlleHNE HAa OCHOBE y4eTa MHOTOUMCIIEHHBIX TpeOOBaHUII;

- onpenenars Harpysku Ha CKB, pacxon nputounoro Bo3nyxa B CKB;

- BBIOMpaTh TEXHOJOTHYECKYIO cxemMy 00paboTku Bo3ayxa B CKB ¢ yuerom ocobGeHHOCTEH
3J1aHHsI, B COOTBETCTBUH C UCXOIHBIMU JIaHHBIMU;


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

- BBIMOJIHATH PacyeT U Mo00p QyHKIIMOHAIBHBIX OJIOKOB IIEHTPAJIBHOTO KOHIUIIMOHEPA.
Bnaners:

- HaBbIKAMU pacueTra OTAeNbHbIX 35ieMeHTOB CKB;

- METOAAMHU PabOThI C KaTaJOraMy LEHTPAIbHBIX KOHAULIMOHEPOB.

CopepxaHue TUCIUIUIMHBI (MOJIYJIf):

Ne, HamMeHOBaHHE TEMBI Coneprxanue HaunmenoBanue
JIEKIMN [PaKTUYECKUX
(Konmu4ecTBO 3aHSATUH WIH
4acoB) CEMHUHAPOB WJIH JIp.
(KOJIMYECTBO YacOB)
1 2 3
1.  OOmume noHATHS U UCTOPUYECKUIT 0030p 1 -
Pa3BUTHUS CUCTEM KOHIUITMOHUPOBAHMS
BO3yXa
2. [TpuHU paboThI XONIOIUIBLHOW MAIIMHBI 15 1,5
3. KoHAUIHOHEPHI CIUTUT-CHCTEM 15 1,5
4, KanasibHble KOHIUIIMOHEPHI CIUTUT-CUCTEM 1,5 2
5. MHOTr030HaJIbHBIE KOHAUITHOHEPHI CIUIUT- 1,5 2
cucreM (VRF cucremsr)
6. MoH00109HBIE KOHIUITHOHEPHI 1,5 2
7. MHuoro3oHanLHEIE BOISIHEIE CUCTEMBI TUIIA 1,5 2
qiiep-(haHKONUIbI
Hroro 10 11

OreHka KayecTBa OCBOCHUS AUCITUTUTHHBI (MOTYJIs):
2.3.1. ®opma IpOMeKyTOUHOM aTTecTallK: 3a4eT
2.3.2. OuieHOYHbIE MaTepHAIIBI
ITpumMepHbIe KOHTPOJIBHBIE BOITPOCHI
ITo 2 Teme:
1. Kakue BemecTBa Ha3bIBalOTCs xa1adacenmamu. [IpuBecTd nmpumepsl
2. Kakyro ¢yHKIHIO BEITIONHSAET KOMApeccop B XOJIOAWIBHON MallliHE.
ITo 3 Teme:
1. Tlouemy 6HewHuii 610K CIUINT-CUCTEMBI YCTAHABIMBACTCS CHAPYKH 3/IAHHSL.
2. UYeM coeuHEHB! GHeuw UL N 6HYMPeHHUL OJIOKU CITUT-CUCTEMBI.
ITo 4 Teme:
1. Kakue OCHOBHBIE AJIEMEHTHI KIIMMAaTHUECKOW CUCTEMBI Ha 0a3e KaHaJIbHOH CIUTHT-CUCTEMBI.
2. KakoBa pekoMeHI0BaHHAs TIPOTSHKEHHOCTh CETH BO3AYXOBOJIOB, TPUCOSAHHIEMBIX K
KaHAIBHOMY OJIOKY M CKOPOCTB B 3THX BO3yXOBOJIaX.
ITo 5 Teme:
1. OcnoBHoii npunun padotsl VRF cuctemMbl 1 OCHOBHBIE €€ JIEMEHTHI.
2. Kakoii 31eMeHT M03BOJISeT peryIupoBaTh KOJMUECTBO XJIaJareHTa , TOCTYIAIOIIEro B

ucrnaputens BHyTpeHHero 6ioka VRF cuctemsl.

2.3.3. Metoanueckie MaTepualibl

OpFaHI/IBaI_II/IOHHO-Hel[aI‘OFI/I‘-IeCKI/Ie YCJI0BUsA pain3aliu JUCHUTIIIAHBI (MOZ[YJISI)Z



a) MarepranbHO-TEXHUYECKHUE YCIOBUS

Bun pecypca XapakTepucTUKa pecypca

Aynuropus Jlexiimonnas, 000pyioBaHHasi IPOEKTOPOM, SKPAHOM

KoMIbroTepHBIi Ki1acce He ucnons3yercs

IIporpammuoe

obecneueHue He HCITIOJIb3YCTCA

Kannensipckue ToBapbl He ucnons3yercs

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

O6pazoBarenbubiii noptan UTIO «"opu3oHT»

0) YueOHO-MeToaM4YeCKOEe M HHGOPMAIIMOHHOE 0OecIieueHne

Bun pecypca

XapakTepucTHKa pecypca

HopmaTtusHbIe
MIPaBOBBIC
AKThI/PerIaAMEHTBI

1. "CII 60.13330.2020. CBox nipaBui. OToruieHHe, BEHTUJISALUS U
KoHauuonuposanue Bo3ayxa. CHull 41-01-2003" (yTB. 1 BBEJieH B
neiicteue [Ipukazom Munctpost Poccun ot 30.12.2020 N 921/mp)

Jluteparypa

1.ABepkun A.I'., Ilpumeps! u 3agaun no kypcy "KonauumonupoBanue
BO3/yXa u XononocHadxkenue" : Yueonoe nocodue / ABepkun A.I'. - 2-e u3n.,
ucrp. u goi. - M. : U3natensctBo ACB, 2007. - 126 c. - ISBN 978-5-93093-199-
2 - Tekcr : anekrponnsiii // DBC "Koncynsrant crynenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930931992.html (mara
obparnienus: 30.09.2020). - Pexum m1ocTyma : 10 MOAMUCKE.

2. Jsuex I1.U., KongumuonupoBanue BO3AyXa U XOJOJOCHAOXKEHUE :
VYueb. mocobue. / IT.U. dstuex - M. : U3gatensctBo ACB, 2017. - 676 ¢. - ISBN
978-5-4323-0237-3 - Tekcr : anekrponnsiii // OBC "KoHcynbTaHT cTyaeHTa" !
[caitt]. - URL : https://www.studentlibrary.ru/book/ISBN9785432302373.html
(mara oopartenus: 30.09.2020). - Pexxum q0CcTyma : 1O MOIHCKE.

3.Xpycranes b.M., TemnocnabGxkenne u BeHTWwIIUsA. KypcoBoe u
auruioMHoe npoektupoBanue / Ilox pen. mpod. b. M. Xpycranesa. - 3-¢
W3JIaHKMe NCTIPABJICHHOE U J0ToNTHEeHHOoe. - M. : U3marensctBo ACB, 2010. - 784
c. - ISBN 978-5-93093-394-4 - Tekcr : snektponHsiit // D5C ”KOHchleaHT
crynenra" : [caitT]. - URL :
https://www. studentllbrary ru/book/ISBN9785930933944.html (mara
obparnienus: 30.09.2020). - Pexum 1ocTyma : 10 MOAMUCKE.

DJIEKTPOHHBIE
pecypcsl

1.ITsko0B, B.K. CucreMbl KOHIUIIMOHNPOBAHUS, BEHTUISLUU U
ororieHus : yueonuk / B.K. ITenkoB, H.H. Cmupnos ; UT'DY. - Mocksa ;
Bonorna : Ungpa-Umkenepus, 2019. - 528 c. - ISBN 978-5-9729-0345-0. -
Tekcr : anextponnsIit. - URL: https://znanium.com/catalog/product/1053294
(mata obparenus: 30.09.2020). — PeskuMm ocTyma: 1Mo Mo IIuCKe.

2. 3enukoB, B.B. CripaBoYHHK HH)KEHEPA 11O OTOIJICHHUIO, BEHTUIISIIIAHA 1
KOHIMITHOHUPOBaHMIO [ DrekTpouHbIi pecypc] / B.B. 3enukos. - Mocksa :
Wndpa-Umxenepus, 2011. - 624 c. - ISBN 978-5-9729-0037-4. - Tekcr :
anekTponHbIi. - URL: https://znanium.com/catalog/product/520726 (nata
obpanienus: 30.09.2020). — Pexxum ocTymna: 1mo moJimmucke.

Mertonnueckue
YKa3aHUs

1. IlpoektupoBaHHe KOHAMLHMOHUPOBAHUS BO3ayxa. MeToauueckue
yKa3aHus BBITIOJIHEHUIO KYpCOBOM paboThI mno JTUCLUTUIMHE
«KonaummonnpoBanue Bo3ayxa u xonogocHadxkenne» / E.A. Komapos, H.II.
[Hupsiena, JI.C. Cumonos. ExarepunOypr: Yp®V, 2017 40 c.

B) Kagposeie ycioBus

KanpoBoe obecrieueHre oCymecTBISIOT:

Houent xad. YHulC,

k.T.H. Ctapkosa JL.T".




Jucuunmianna (moayas) 12. CmetHoe nesio B cuctemax TI'B

Lensro ocBoenms aucumiinHbel «CmeTHOe aeiio B cucremax TI'B» sBiseTcs oBiageHue
CTYJICHTaMH HEOOXOJUMBIM U JIOCTATOYHBIM YPOBHEM OOIICKYIbTYPHBIX M MPOo(hecCHOHATBLHBIX
KOMITETCHIIMH, B YaCTHOCTH (opMUpoBaHHE 0a3bl IKOHOMHYECKUX 3HAHUM, HEOOXOIUMBIX JIJIS
MPAKTUIECKON PaOOTHI B YCIIOBUSX PBHIHKA CTPOUTEIBHBIX YCIYT.

[Tnanupyemblie pe3ybTaThl 00YUSHHS 10 TUCHUILTHHE (MOIYITIO).

B pesynapTare OCBOCHHMS AWCHMIUIMHBI (MOIYINsA) Y CIyIIaTelIed JOJDKHBI  OBITh
c(hOpPMHUPOBAHBI CIICIYIOMINE KOMIIETEHIHHU:

- 3HaHWE OCHOB IIEHOOOPA30BaHUs 1 CMETHOTO HOPMHUPOBAHUS B CTPOUTENBCTBE M KUITHUIITHO-
KOMMYHAaJIbHOM XO3SIHCTBE.

B pe3ynbraTe 0CBOCHHS IUCHUIUIMHBI O0YYarOIHICs TOMKEH:

3HaTh:

OCHOBHBIC TIOHATHUS M ONPENICTICHUS CMETHOTO IIEHOOOpa30BaHUs B CTPOUTEIIBCTBE, METO/IbI
OTpe/IeTICHUSI CMETHON CTOMMOCTU CTPOMTENILCTBA, TOPSAIOK U OCOOCHHOCTH Pa3pabOTKH CMETHOM
JOKYMEHTAIUU.

YMeTh:

MOJIb30BAaTbC CMETHO-HOPMATHUBHOM 0a30il mpu pa3paboTKe CMETHON [TOKyMEHTalluH,
OPUEHTHUPOBATHCA B CMETHON JOKYMEHTAllUM W BBIACIATH CTPYKTYpPHBIE IOKAa3aTeId CMETHOU
CTOMMOCTU CTPOUTEJICTBA, COCTAaBJISITh W  AHAJIMU3UPOBATH PA3JIUMYHBIE BHUJBI CMETHOMU
JIOKYMEHTAIUH.

Bnaners:

HaBBIKAMH PAa0OTBI CO CMETHO-HOPMATHMBHOW JUTEPATYpPOM, MPAKTHUYECKUMHU HaBBIKAMHU
oTpeeNieHUs] CMETHOU CTOMMOCTH CTPOUTENBCTBA, CIIOCOOAMH OLIEHKH 3HAYMMOCTH U MMPAKTUIECKON
MIPUTOTHOCTH TMOJTYYEHHBIX PE3yIbTaTOB.

CojneprkaHue TUCIUIUIMHBI (MOJTYJIS):

No, HammeHOBaHHE TEMBI Copnepxanue HaumenoBanue
JIEKIHH MIPAKTUYECKUX
(KomMuecTBO 3aHATUN WIH
YacoB) CEMHUHAPOB WJIH JIp.
(KOJIMYECTBO YacoOB)
1 2 3
1. OO0mue TONIOKEHHUS 1O  OMpeIeNICHUI0 1 -

CTOUMOCTH CTPOHUTEIIBCTBA.

2. CocraB 1 BUJIBI CMETHOM JIOKYMEHTAIIUH. 2 2

3. CrpykTtypa CMETHOMU CTOUMOCTH 3 3
CTPOUTENBCTBA M TOPSAOK  OIpEesICHUsS
COCTAaBJISIIOIIMX €€ CMETHBIX 3aTpar.

4. JloroBopHbBIE IIEHBI Ha CTPOHUTEIBbHYIO 2 3
MIPOAYKITHIO M MTOPSTOK UX (HOPMUPOBAHHUSI.
S. CMeTHO-HOpMAaTHBHAA 6aza 2 3
1eHoo0pazoBanus B ctpouteabcTBe 2001 T.
Htoro 10 11

OreHKa KayecTBa OCBOCHHSI UCIUTUTMHBI (MOTYJIS):
2.3.1. ®opma nMpoMeKyTOYHON aTTeCTAllUU: 3a4eT
2.3.2. O1leHOYHBIE MaTEepUATTBI



Bormpocs! k 3agery
1. TlonsTHE U POJIL CMETHOM CTOMMOCTH B KallUTaJIbHOM CTPOUTEIILCTBE.

CocTaB u CTPYKTypa CMETHOM CTOMMOCTH M C€0E€CTOMMOCTH CTPOUTENIbHBIX PaloT.

CocTaB npsIMbIX 3aTpar.

Omnpenenenue pa3mepa CpelICTB Ha OIUIATY TPYy/la B COCTABE MPSIMBIX 3aTpar.

CymHocTb TapudHOM CUCTEMBI OILIAThI TPYAA B CTPOUTEILCTBE.

3arpaThl Ha SKCIUTyaTallUI0 CTPOUTEIBHBIX MAIIMH U MEXaHU3MOB B COCTaBE MPAMBIX

3arpar.

7. CTOMMOCThH MaTepHaJIOB B COCTaBE MPSIMbIX 3aTparT.

8. Omnpenenenue TepMuHa «(ppaHKo» U BUABI OTITYCKHBIX IIEH.

9. Vuer norpy304HbIX U pa3rpy304HbIX pabOT MO CTPOUTENIBHBIM MaTepraliaM B CMETaXx.

10. CTouMoCTb NEepeBO3KU CTPOUTENIbHBIX MAaTEPHUAJIOB B CMETaX.

11. CyuiHocTh 3aroTOBUTENBHO-CKIA/ICKUX 3aTPaT B CTPYKTYPE CTOUMOCTH CTPOUTEIbHBIX
MAaTEepUAJIOB U UX YYET.

12. HeoOxoauMoCTh ydeTa 1 MOps0K HAYUCICHUS HAKJIQAHBIX PACX0JI0B B CTPOUTEIBCTBE.

13. I'pynimsl cTareit 3aTpaT HAKJIaIHBIX PACXOJIOB.

14. Ha3znaueHue v mOpsiIOK HAYMCIICHUSI CMETHON TPUOBUIN B CTPOUTEIIHCTBE.

15. ba3a HauMcneHUs HAKJIAIHBIX PACX0JI0B U CMETHOM MPUOBUIA B CTPOUTEIIBCTBE.

16. [leiicTByromas cucTeMa [eHOOOPa30BaHMSI B CTPOUTEIIHCTBE.

17. Buapl CMETHBIX HOPM U PACIICHOK.

18. Coopuuku ['DCH: BuabI, Ha3HAUCHHUE U COACPIKAHUE.

19. COopHHKY eIMHUYHBIX PACIICHOK: BHJIbI, HA3HAYCHUE U COJICPIKAHHUE.

20. OTKpBITHIC U 3aKPBITHIC AMHUYHBIE PACIIEHKH.

21. Coopuauku TCL] (CLIM): BuIIbI, HA3HAYEHHUE U COJIEPKAHUE.

22. Coopuauku TCL] (CLIDM): Ha3HaueHUE U COJIEp>KaHUE.

23. COOpHUK II€H Ha MePEeBO3KY IPy30B: Ha3HAYEHUE U COJIEpKaHHE.

24. CoctaB TUMUTHPOBAHHBIX 3aTpaT.

25. BpeMmeHHbIe 3/1aHMsI U COOPYXEHUS: BUIIbI, IOKYMEHT, METOAMKA yuyeTa CTOUMOCTHU B
CTPOMUTENBHBIX CMETAX.

26. 3uMHee yaopokaHue paboT: GpakTop, JTOKyMEHT, METO/MKa yueTa CTOMMOCTH B
CTPOMUTENBHBIX CMETAX.

27. CocTaB CMETHOM TOKYMEHTAILIUU NPH ONPEeICHUH CMETHOM CTOMMOCTH CTPOUTENBCTBA.

28. JlokanbHas cMeTa U JIOKaJIbHBI CMETHBIN pacyer.

29. UcxomHble JaHHBIE [T COCTABIICHUS JIOKATBHBIX CMETHBIX PacdeToB (CMET).

30. MeToap! onpeienieHust CMETHOM CTOMMOCTH CTPOUTENBCTBA MIPU COCTABICHUU CMET.

31. CymHocTh U OCHOBA 6a3MCHO-WHAEKCHOTO METO/Ia COCTABICHUS CMET.

32. CymHOCTh U OCHOBA PECYPCHOT'O METO0/1a COCTABIICHHS CMET.

33. HazHaueHue u yciaoBUs IPUMEHEHUST YKPYITHEHHBIX CMETHBIX HOPMATHBOB.

34. OOBeKTHBIE CMETHI U O0BEKTHBIE CMETHBIE PACUETHI.

35. PesepB cpeicTB HAa HENPEIBUICHHBIC pAa0OTHI M 3aTPaTHI.

36. CyIIHOCTb U Y4eT BO3BPAaTHBIX CYMM B CMETHBIX pacueTax.

37. CBOIHBII CMETHBIN pacueT CTOMMOCTH CTPOUTEIILCTBA.

38. CocTtaB nmpouux paboT u 3aTpaT (rj1aBa 9 CBOJHOIO CMETHOT'O PacyeTa).

39. CBojika 3aTpar.

ok wd

2.3.3. Meroanieckrue MaTepuabl

OpraHu3aniOHHO-TIEIarOTUYECKHUE YCIOBHS peanu3aii JUCITUTUTHHBI (MOTYIIS):
a) MarepuanbHO-TEXHUUECKHUE YCIOBUS

Bug pecypca XapakTepucTUKa pecypca

Aynutopus JlekimoHHas1, 000pyAOBaHHAas IPOEKTOPOM, IKPAHOM




KomnbroTepHsbIil Ki1acc He ncnonb3yercs

ITporpamMMHOe obecrieueHne He ucnons3yercs
Kanuensipckue ToBapbl He ucnons3yercs

YcnoBust 11 GyHKIIMOHHUPOBAHUS
ICKTPOHHON HH(bOvaaHHOHHO_ O6pazosarenbHbii moptan MO «I"opuzoHT»
00pa30BaTeNIbHON cpezbl
(npu ucnonwszoanuu J[OT)
0) YueOGHO-MeToaM4ecKOe M MHPOPMAIIMOHHOE 00ecrieueHne
Bun pecypca XapakTepucThKa pecypca

1. Apnzunos, B.J1. 3apaboTHast iaTa 1 CMETHOE JI€JI0 B CTpouTenbeTBe [ TekcT]:
yueonuk / B.Jl. Apasunos, [1.B. Apazunos. — CII6.: [Tutep, 2010. — 256 ¢. — ISBN
978-5-49807-755-0

2. IlnotHukoB, A.H. DKOHOMHKa CTpOUTENbCTBA [DIEKTPOHHBIN pecypc]:

Jluteparypa | yueObnoe mocobue / A.H. IlnotHukoB. — M.: Amsda-M, 2012. - 288 c. Pexum
nocryma:  http://znanium.com/bookread.php?book=265746, JJIEKTPOHHAS
oubnmoreunas cucrema «Mudppa-M». 3armn. c skpana. ISBN 978-5-98281-296-4
8 (marta obpamenus 01.12.2015).

1. I'aBpmios, [I.A. IIpoekTHO-cMeTHOE A€o [DIeKTPOHHBIN pecypc]: yueOHoe
nocobue / A.JI. I'aBpunoB. — M.: Anmeda-M, 2014, 352c. Pexum mocryna:
http://znanium.com/bookread.php?book=424144, snektpoHHas OHOIMOTEUHAS
cucrema «Muppa-M». 3arn. c¢ skpana. ISBN 978-5-98281-144-8 (mara
obpamenus 01.12.2015).

ONEKTPOHHBIE
POCYPOEL 2. JIub6epman, 1.A. Texauueckoe HOPMHPOBAHHE, onn'aTa TpyZAa U IPOEKTHO-
CMETHOE JIEJIO B CTPOUTENBCTBE [ DNeKTpOHHBIHN pecype]: yueOHuk / M. A.
JIubepman — M.: Undpa-M, 2010. 400 c. Pexum noctyna:
http://znanium.com/bookread.php?book=226809, snekTpoHHas OUOIHOTEUHAS
cucrema «Mudppa-M». 3ari. ¢ sxpana. ISBN 978-5-16-003434-8 (nara
obpamenus 01.12.2015).

1. H.B. Annpeesa, 1.A. Camoxuna, M.M. CypoBuoB Meronnueckue ykazaHus
K MPaKTHYECKUM 3aHATHUAM O JucHMIUIMHE «CMETHOE JIeJI0 U 1IeH000pa3oBaHue
B CTPOMTENBLCTBE» JJIsl CTYAEHTOB IO HampapiieHHto noiaroroBku 270800.62
«CTpouTeNnbCTBO» THEBHOW U 3a0uHOM hopM oOyuenus. Maruutoropck: MI'TY,

Mertonnueckue 2015-32 .
yKa3aHHs .

2. Meroauueckue yka3zaHUs MO OINpPEEIEHUI0 BEIMUYUHBI CMETHOM MPUOBLIH B
ctpoutensctBe. MJIC 81-25.2001. — M.: T'occrpoii Poccun, 2004. 14 c.

3. Meroauueckre yKa3aHus MO ONPeIeNIeHUIO BEIMYMHBI HAKJIaIHBIX PAacX0JI0B
B ctpoutenberBe. MJIC 81-33.2004. — M.: T'occrpoit Poccun, 2004. — 33 c.

B) Kagpossie ycrnoBust
KaznpoBoe obecnieueHne oCyIecTBIsIOT!
Houent xad. YHuMC, k.1.H. CypoBuos M.M.

3 OHEHKA KAYECTBA OCBOEHUS IMTPOI'PAMMBbI

3.1. ®opMa UTOrOBOM aTTECTAIIMU: 3a4eT B BUJIC TECTA
3.2. OnieHOUHBIE MaTepHAIIbI
Bonpocs! 1u1st U”TOroBOro KOHTPOJIs
1. IlonsaTHe, poyib U CTPYKTYypa CMETHONH CTOMMOCTH B KalIUTaTbHOM CTPOUTEIILCTBE.
2. JleficTByto11as cucTeMa 1eHo00pa30oBaHus B CTPOUTENIbCTBE, BUIBI HOPM U PACIICHOK.
3. CocTaB CMETHOU JJOKYMEHTAIUU TP OMPEACIICHUH CMETHOW CTOMMOCTH CTPOUTENIbCTBA.
4. Yto Takoe TpeOyeMblii HAIIOP B CUCTEME BOJIOCHAOKEHUH?
5. Ha3oBuTE OCHOBHBIE 3JIEMEHTHI CUCTEMBI BOJIOCHAOKEHUS?




6. Kak paccuurath BepOsSTHOCTb ICHCTBHS CAHUTAPHO-TEXHUUYECKUX PUOOPOB?

7. ChopmynupyiiTe MOHATHS HAIOPHOTO U O€3HAIOPHOTO TOTOKOB.

8. UTo Takoe Nbe30METPUUECKAsl U HAIIOPHAs JIMHUU?

9. 3anumuTe ypaBHeHue bepHysun Ui KUAKOCTH.

10. Ot vero 3aBucHT Haie)KHOCTH cucteM TI'CB?

11. Kakue ¢akTopbl BIMSIIOT HAa yMEHBIIEHHE KOJIMYECTBA OTKA30B CHCTEMbl B IpoIlecce
JKCIUTyaTauu?

12. Tlepeuncnure (hakTOpHhI, BIUSIONIUE HA TOATOBEYHOCTH cucTeM TI'CB.

13. [lns ynaneHus: Kakux BPEIHOCTEH MPOSKTUPYIOT CUCTEMBI BEH TUIISIIIAH?

14. Yo Takoe 0011c00MEHHAs U MECTHASI BEHTHIIALMS , B YEM UX OTJIMUHe?

15. Yto Takoe III0CKHE U BEEPHBIE CTPYH, IOMOLIBIO KAKUX BO3yXOpPACIpPEIEIUTENCH MOKHO
UX TOJTYYUTH?

16. Yro Takoe KpaTHOCTH BO31yX000MeHa?

17. lens 1 mocieqoBaTeaIbHOCTh a9POAMHAMUYECKOTO pacieTa CUCTEM BEHTUIISIUH.

18. Yro npencrasiser coboit kaopudep, Kak OnpeAesIUTh €ro TEILNIOBYIO HArPy3Ky

19. Kak nmogo0Opath BEHTHISATOP ISl CUCTeMbl BeHTW MK 16. 13 kakux 371eMEHTOB COCTOUT
KoTen?

20. Kakue pexxuMbl TOPEHUS TOIUTHBA BBl 3HAETE?

21. TemnoBo¥ 6anaHC KOTEIBHOTO arperara.

22. ITpuBeauTe KaacCU(UKAIIUIO CUCTEM ra30CHA0KEHUS 110 JIaBJICHUIO.

23. Kakue MeTO/IbI 32U THI Ta30MPOBOJIOB OT KOPPO3HUH BBl 3HACTE?

24. Onuinute obopynoBanue U npuHuum padots: ['PIL.

25. Tlo xakuM cxeMaM MECTHBIE CHCTEMBI OTOILICHUSI MOTYT MPUCOSAMHITHCS K BOJSHBIM 23.
TEIUIOBBIM ceTsAM?

26. Ha gyem ocHOBBIBaeTCSsI BEIOOP CXEMBI TETUIOBBIX CETEH (KOJIBIICBAs HITU TYITUKOBAs)?

27. TlepeuncnuTe OCHOBHBIE JIEMEHTHI CUCTEMBI OTOTUICHHUS.

28. T1o xakuM MpU3HaKaM KJIACCU(PHUITUPYIOTCS CUCTEMBI BOJISTHOTO OTOTUICHUS

29. Ornnuue cmocoOOB OMNpeneseHus] TEeIJIOBBIX HArpy30K [UIsl CHUCTEM OTOIUICHUS H
BEHTHUJISITIAH.

30. Ha xakyro BennunHy He00X0IMMO OpPUEHTHUPOBATHCS MPHU BHIOOPE ONTUMAIIBHBIX JHAMETPOB
YYacTKOB TJIABHOW pAacueTHOW BETBU CHCTEMBI TEIUIOCHAOXKEHUS U JTUAMETPOB YYacTKOB
OTBETBIICHUI?

31. B ueM oTiIM9re TEXHOJIOTHIECKOT0 KOHIUIIHOHUPOBAHUS BO3/TyXa OT KOM(POPTHOTO.

32. Onumute 000opyI0BaHUE U MIPUHIIUI PAOOTHI KOMIIPECCUOHHON XOIOAUILHON MaITUHBI.

33. IIpuHIUTT yCTPOHCTBA M OCHOBHBIC BU/IBI KOHAWIIHOHEPOB CIUIUT-CUCTEM

34. OcHOBHOU MpUHIUT paboThl MyNbTU30HANKHOH VRF crucTeMbl 1 OCHOBHBIE €€ 3JIEMEHTHI.

35. IlepeunciuTe OCHOBHBIC TUITBI MOHOOJIOYHBIX KOHTUITHOHEPOB.

36. Uto Takoe uniiep. BapuaHThl €ro UCTIOTHEHHUS.

IIpuMmepHbIe 321244

1. B OtonutenpHbIA MpuOOpP BOASHOTO OTOIUICHHs] Boaa moctymaeT mpu 80 °C mo Tpybde
TJIOMAIBIO MomepedHoro cederns 500 MM2 co cKOpOCTBIO 1,2 ¢M/C, a BHIXOIUT M3 OTOMHMETIHHOTO
npubopa, umest temnepatypy 25 °C. Kakoe KoOiIMUeCTBO TEIUIOTHI MOIy4YaeT OTaIIMBAaeMOe
MOMENIEHHUE 3a CYyTKU?

2. I[JBI KHJIOT'O MHKpOpaﬁOHa OIIPCACIINTEC CYMMapHBIﬁ pacxo TCIIJIOHOCUTEIIA Ha CUCTCMBI

max

OTOIUICHUS] W BEHTUIISIMH, KI/4, €CIH MaKCHMallbHas Harpy3ka Ha cHCTeMbl otomteHus Q,, =
max

12000 Bt, MakcumanabHasi Harpy3ka Ha CHCTEMBbI BeHTHsmuH Q, = 4000 Brt, temneparypa

nonatomiero TermoHocutens 130 °C, remmneparypa oopatHoro terionocurens 70 °C.

4 COCTABUTEJIA TIPOI'PAMMBI
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