MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKHU POCCUMCKOIM ®EJEPAIN
®enepanibHOE TOCYAapCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHUs
«MarauToropckui rocy1apCTBEHHbIM TeXHUUECKU yHuBepcutTeT um. I'.1. HocoBa»

YTBEPX/ALO:
JIMpEeKTOp HHCTUTYTA CTPOUTEIBCTBA,
apXUTEKTYPbI U HCKYCCTBA
N
\‘3(. s AL Kpamnan
\ ‘;
«18" centaA0ps 2017 r.

PABOYASA ITPOI'PAMMA JIMCHUIIJIMHBI

51.B./IB.8.2 Y4ét u KOHTPOJL dHepropecypcoB B cuctemax TI'B

Hanpasnenue moaroToBku
08.03.01 «CtpoutenscTBo»

[Tpoduns moarOoTOBKH
Tennora3zocHaOKeHHE U BEHTUIISIINS

YpoBeHsb BhICIIero o0pa3oBaHus — OakajiaBpuat

[Iporpamma moAroTOBKH — aKkaJeMUYECKUi OakaaBpuat

®dopma 00yueHus
OuHas
Wuctutyt CTPOUTENIbCTBA, APXUTEKTYPHI U UCKYCCTBA
Kadenpa yIpaBIeHUS HEIBI>KUMOCTHIO M HH)KEHEPHBIX CUCTEM
Kypc 4
Cemectp 7
MaruuToropck

2017 1.



Pabouas mporpamma cocraBirena Ha ocroe ®I'OC BO 1o HaIIPaBJIEHUIO MOATOTOBKHU
08.03.01 «CTpouTenscTBOY», yTBEPIKACHHOTO npukasoM MOuH P® ot 12 mapra 20151, Ne 201.

Pabouas mporpamma paccmotpena u ono0peHa Ha 3acefaHuu Kadempsl «Y1paieHue
HEIBHXXMMOCTBIO U HHIKCHEPHBIX cucTeM» «_01 » cenrsabps 2017 ylp TOkGn No 1

7, /—
c?7 I'.B. Kob6enpkoB

3aB. Kadeapoit

Pabouas mporpamma on06peHa METORHYECKOH KOMECCHEH HHCTUTYTa CTPOUTEILCTBA,
apXUTEKTYPBI U HCKyccTBA «_18 » centsiOps 20 17 r., mpoTokon

IIpencenarens N AJL Kpuinan
PaGouas nmporpamma cocrasiena: zouest xkad. YHulC, K.1.H., IOLEHT
T A
/ JLI'. CrapkoBa
7
Penensenr: rexguyeckuit gupekrop OO0 «METAMy. K.T.H.., JOIIEHT

j 3’ I".A. ITaBioBa




JIner perucrpanum u3MeHeHHH H JOMOHEHMIA
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UH(POPMALIOHHOE obecrieyeHue
JHCIUIIINHBD)




1 llestu ocBOEHUST TUCHHUILIHHBI

Ienbro 0CBOCHMS AUCLUIUIMHBI «Y4eT U KOHTPOJIb 3HEpropecypcos B cucremax TI'B»
ABIISIIOTCS: (POPMUPOBAHME Y CTYJIECHTOB 3HAHUH, HEOOXOAUMBIX Ul PELIEHUs MPOOJIeMbl CHUXKE-
HUA 3H€pI‘OHOTp66H€HH}I B CHCTEMAaX TEIUIOTa30CHAOKEHUS U BCHTUJIAIIUH.

2 MecTo TMCHMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHO MPOrpaMMbl MOATOTOBKH
0akajaBpa

JucuuninnHa «Y4eT U KOHTPOJIb 3HEpropecypcoB B cucreMax TI'B» sBisercs nucuuium-
HOH IO BBIOOPY BapHATHBHOHN 4YacTH MPpodeCcCHOHATBHOTO IHMKIa 00pa30BaTeIbHON MPOTPaMMBbI
npoduisa — TennorazocHabxenne u BeHTWwsinuA. Kon nucrmunst — b1.B.J1B.08.02.

Jlnig u3ydeHus: AUCUUTLIMHBI He0OXOIUMBI 3HAHUS (YMEHUS, HaBBIKH), CHOPMHUpPOBaHHBIE B
pe3ynbraTte W3Y4YeHHs AUCHUIUIMH: «MaremaTuka», «TeopeTHdeckrne OCHOBBI TEIUIOTEXHUKHU
(TexHMUeCKas TePMOJMHAMUKA M TEIUIOMAacCOOOMEH)», «TexXxHu4eckas TepMOJIUHAMHKa», «Term-
Jora3zocHaOKeHUE C OCHOBAMH TEIJIOTEXHHUKU», «OCHOBBI 00eCTieueHUs MUKPOKIMMATa (BKITI0Yas
Teropu3uKy)», «OTomienue», «Bertusanusa», «KonaunuonupoBanue Bo3ayxa U XOJI00CHAO-
YKEHHE 3TaHUI1».

3HaHus (yMEHUsS, HaBBIKH), TOJYYCHHBIE MPU W3YYECHUW NAHHOW IUCIUIUIMHBI, OymyT
HEOOXOAMMBI TIPHU BBITOJHEHUN BBIITYCKHON KBaTH()UKALIMOHHOM pabOTHI.

3 Komnerenuuu oOyuamwulerocs, ¢opMupyemMble B  pe3yJjbTarTe OCBOEHMUSs
AUCHMILIMHBI M IVIAHUPYEMbIe Pe3yJbTaThl 00y4YeHUs

B pesynbrare 0CBOCHUS IUCHUIIIMHBI «Y YET U KOHTPOJIb JHEPIOPECYPCOB B CUCTEMAX
TI'B» oOyuarouuiics OKEH 0071a1aTh CISAYIOIUMU KOMITETCHIUSAMU:

CrpyKTypHBII
JIEMEHT

KOMIICTCHIIUHU

YpoBEHBb OCBOEHHUSI KOMIIETEHIUI

IIK-13 3HaHueM Hay4YHO-TeXHHYeCKOH HH(opManuu, 0Te4eCTBEeHHOr0 U 3apy0esKHOro OMNbl-
Ta MO MPO(UIIIO 1eATEJTbHOCTH

3HaThb OCHOBHBIE KJIACCHI U BHJIBI COBPEMEHHOTO KJIMMATHYECKOTO , 000pyI0-
BaHUsI, NX TEXHUUYECKUE XaPAKTEPUCTUKH, TPEUMYIIIECTBA U HETOCTATKU
YMmeTn VYyacTBOBaTh B MPOEKTUPOBAHUU W U3BICKAHUHM OOBEKTOB CHCTEM KOH]IU-

OUOHHUPOBAHUA BO3AYyXad, NOATrOTABIMBATL OTUCTHI O MPOBCACHUU HBBICKaHHﬁ,
BI)I6I/IpaTI) OINTUMAJIGHBIC BAPpHAHTBI

Bnanets HaBpikamu ananm3a v moadopa W JAMArHOCTUKH PadOThI COBPEMEHHOTO
KJIMMaTH4eCKOro o00opy1oBaHus

AMNK-1 - o61agaeT coCOOHOCTHI0 OCYIIECTBJSATH NMPOEKTHPOBAHHE W TEXHUYECKYH) IKC-
IUIyaTaAlUI0 3aHUi, COOPYKEeHUI, HHKEHEPHBIX CUCTEM U 000PyI0BaHMS € LeJbI0 olecme-
YeHUs HAIE:KHOCTH, IKOHOMHUYHOCTH 1 (€30MACHOCTH

3HaTh OCHOBHBIC HANpaBieHUS II0 SHEPTOCOCPESIKEHHIO B 3MAHUAX M CHCTEMax
TEIJIOCHA0XKEHUS], CIOCOOBI MX peaH3aly U OIEHKH 11€J1eCO00pa3HOCTH
Ymertb [MoxroraBnuBaTh TEXHHYECKOE OOOCHOBAaHHUE, NMPOEKTHPOBATH MH)KEHEp-

HBIE CUCTEMBI U1 000PYIOBaHUE C IIENbI0 00ECTIEYeHUST SKOHOMUYHOCTH TTOTPEO-
JICHUA TCIJIOBBIX PECYPCOB 3aHUAMU U COOPYKCHUAMU U U JaBaTh SKOHOMMUYC-

CKYIO OLIEHKY

Bnanets MeronamMu U npaBuiIaMy TEXHUYECKOM JKCIUTyaTalUH 3[JaHHM, COOpYXKe-
HUW, WHXKCHEPHBIX CUCTEM M OOOPY/IOBaHUS C IIEJIbI0 OOECIIEYCHUST HAJICKHO-
CTH, DKOHOMUYHOCTU







4 CTpyKTypa u cofepKaHue JUCHHUIINHBI

OO01mast Tpy10€MKOCTh TUCIUTUIHHBI COCTABISIeT __4_ 3a4eTHBIX eAuHUIl ___144__ akaj. 94acoB, B TOM YHCIIE:
— KOHTakKTHas pabota —__ 55 aKa. 4acoB:

—ayauTopHas — ___ 54  axaj. 4acos;
1  akan. Jacos

—BHEAyJIUTOpHAs —

— caMocTosTenbpHas pabora — __89 akaj. 4yacos;

1
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1. TpaguLMOHHBIE W HETpaau- 0 0 10 ITouck ocHOBHOI U J10- ®poHTABHBIN OIPOC JIIK-1 -
LUOHHBbIE HCTOYHHMKUA dHepruu. Oc-| 7 2 MTOJTHUTENIbHOU NH(]OpMa- 3yB
HOBHBIE TEPCIEKTUBBI UX HCHOJbB30- LMY 110 33JJaHHOHN Teme
BaHus. OCHOBHBIE METOJBI JHEPIo- (pabota ¢ oubnmorpadu-
cOepexeHHs. YEeCKUM MaTepHajaMH,
CIPaBOYHHKAMHU, KaTaJlo-
ramu).
2. OCHOBHBIE€ MPUHITUIIBI CO3/1a- 2 0 2 20 |Bsmmonnenue — mpakTtHue-| PpoHTaNIBHBIA OIPOC JIIK-1 -
HUS  BHeprocOeperammmx cucrem|7 21 ckux pabor, npemycmot-| KonTponbnas pabora 3yB
TI'CB. OcHOBHBIE 3TaIbl COEPEIKESHUS peHHBIX paboueilt  mpo-
TEIIOBOM SHEPTUH rpaMMOM  JUCLIMIUIMHBI.
Ilouck DOMOJHUTEIHLHOU

uH(pOpMaLUY 1O 3aJaHHON
Teme (pabora c¢ OubIMO-
rpaduUecKuM MaTepuaa-
MH, CIIpaBOYHHKAaMH, Ka-
TajJoraMu).
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3. CHUKEHHE TEIUIONOTEPh MPHU 2 4 0 10 |Tlomck momoJiHUTENBbHOM |PPOHTANBHBIN OIIPOC JIIK-1 -
IIPOU3BOJCTBE TEIJIOBOM JHEPruUu.|7 uH(pOpMAaIIUY IO 3aJaHHON 3yB
[ToBeimienne  3PPEKTUBHOCTH  HC- Teme (pabora c¢ OubIMO-

MOJIb30BAHUSL DHEPTUH, IOTydyaeMoi rpaduUecKuM MaTepualia-
IIPY CTOPAaHUHM ra3a U yriis MH, CIpPaBOYHHUKAMH, Ka-
TajJoraMu).
4. CHI)XEHUE TEIIONOTEPD MPU 2 4 0 10 |Tlomck momosHHUTENbHOMN | PPOHTANBHBIN OIPOC HIIK-1 -
TPaHCIIOPTUPOBKE TEINIOBOU SHEPTUy |7 nH(pOpMaLNY 10 3aJaHHON 3yB
Teme (pabora c OubIMO-
rpaduUecKuM MaTepuaa-
MH, CIpPAaBOYHHUKAMH, Ka-
tanoramu). AITP Nel

5. CHUXeHue TeIIonoTeph Npu 2 6 4 10 |BbimoniHeHHe — MpakTHue-
noTpeOIeHNH TETUIOBOM SHEPIUn 7 41 CKUX paloT, NpeaycMoT-

P P P > Tpeny KontponbkHas paborta ITK-13 - 3yB
peHHbIX paboueil  mpo-
IrpaMMO TUCIUIUIMHEIL.

6. Yrummsauus BOP B cucremax 6 4 8 20 |Bemonnenue —mnpaktuue-| KonTponbsHas pabora [IK-1 3-
TEIJIOTIOTPEOJICHUsT W BEHTUJISAIINU |7 81 CKHX paboT, MpexycMOT- 3yB
31aHUN peHHbIX paboueil  mpo-

IrpaMMO TUCIUIUIMHEIL.

7. Tlomcuer »s¢dexkTuBHOCTH 2 0 4 9 |Bopmonnenue npaktude- | KonTponbHas paboTa IK-13 -

SHEpProcOeperawImmux MeponpusiTu |7 41 CKHX paboT, MpexycMOT- 3yB
peHHbIX paboueil  mpo-
rpaMMOil  JIMCUUILIUHBL.




1

AynuropHas 8% s

] Q
KOHTaKTHas pabora | & 9 TN
= (B axaz. yacax) z 5 @®opMa TeKyIero KOHTPOJIs g =

. 0 o

Pa3znen/ tema 3 55 Bun camocrostennrHON YCIIEBAEMOCTHU U g = =

. >
JUCITUTLIAHBI 3 < Cow cow | &2 paboThI IIPOMEXYTOYHOH arTecTa- %E 3
O| E| 85| 55| S n 1 S5 E
5| &R ER| o< SERES
| 8| 2| 2¢8 SO

2 s < a, < = 5 3

SO B2 8¢ =

ATIIP Ne2
HToro no kypcey 18 18 18 127,3 3ayeT C OLIEHKOIi, KOH-
181 TpoJIbHasi padoTa




S O6pa3oBaTesbHble M HHPOPMALMOHHbIE TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO MOJAXO0Ja IMpeaycMaTpuBaeT HCIIOJIb30BAHUE B y4eOHOM
MIPOLIECCE AKTUBHBIX W MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATHIA B COYCTAHUU C BHEAYTUTOP-
HOM paboTOM ¢ 11eTbI0 POPMUPOBAHUS U PA3BUTH MPO(HECCHOHATBLHBIX HABBIKOB 00yUYaIOIINXCS.

[Ipu o0y4yeHUM CTYACHTOB AWCIHMILIUHE «YYEeT W KOHTPOJIh IHEPrOpPEeCypcoB B CHUCTEMAaX
TI'B» cneayer ocymecTBIATh CIEAYIOIINE 00pa30BaTeIbHbIC TEXHOJIOTHH:

1. TpagunuoHHbIe 00pa3oBaTeIbHbIE TEXHOJOTHH OPUCHTUPYIOTCS HA OPTaHU3AINI0 00-
pa3oBaTeNbHOTO Mpolecca, MPENoIaralyo IpsMyI0 TPAaHCIALMIO 3HaHUH OT MpenoaBaTes K
CTYICHTY (MPEUMYIIIECTBEHHO Ha OCHOBE O0BSCHUTEIbHO-HIUTFOCTPATUBHBIX METOJIOB OOYUCHHS).

Dopmbl yueOHbIX 3aHAMULL C UCHOTB306AHUEM MPAOUUUOHHBIX MEXHOI0ZUIL:

NudopmanronHas JEKIHs — MOCIE0BATeIbHOE U3JI0KEHUE MaTepralia B TUCIUTTHHAPHOM
JIOTUKE, OCYILECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpeACTBAaMH (MOHOJOI IMpenojiaBa-
TEA).

[IpakTueckoe 3aHATHE, MOCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHHMH M HaBBIKOB IIO
MPEAJIOKEHHOMY aJTOPUTMY.

2. TexHOJI0TUM MPOEKTHOI0 00yUYeHHsl — OpraHu3aIius 00pa30BaTEIHLHOTO MPOIEcca B CO-
OTBETCTBUHU C AJITOPUTMOM TIOSTAITHOTO PEUICHUS MPOOIEMHON 3a/1a4¥l I BBITOJIHEHUS Y4eOHO-
ro 3aganus. [IpoekT npeanonaraeT COBMECTHYIO Y4eOHO-II03HABATEIbHYIO JAESTEIbHOCTD TPYIIIbI
CTYJICHTOB, HANpPaBICHHYIO Ha BRIPAOOTKY KOHIICTIIIMH, YCTAHOBIICHUE TIeNel U 3a1a4, Gpopmyu-
POBKY OXHJAEMbIX PE3yJIbTAaTOB, ONpEesieHuEe MPUHIMIIOB U METOAMK PELICHUS MOCTaBIECHHBIX
3a/la4, TUTAHUPOBAHKUE XOAa PaOOTHI, MOUCK JOCTYIMHBIX M ONTUMAJIBHBIX PECYPCOB, TOATAITHYIO
peanu3anuio TiaHa padoThl, TPE3EHTAIUIO Pe3yIbTaTOB padOThI, UX OCMBICIICHUE U peIICKCHIO.

3. HTepaKTHUBHBIE TEXHOJIOTHHM — OpraHu3anus 00pa3oBaTENLHOTO Ipoliecca, KOTopas
MpeoiaraeT akTMBHOE U HETMHEITHOE B3aUMO/IEHCTBHE BCEX YYaCTHUKOB, JOCTH)KEHHE HA 3TOM
OCHOBE JINYHOCTHO 3HAYUMOTO JIJIsi HUX 00pa30BaTeIbHOTO pe3yyibTara.

4. NudpopManiMOHHO-KOMMYHUKAINIMOHHBbIE 00pa3oBaTe/ibHble TEXHOJOITHN — OpPraHu3a-
1M 00pa30BaTENBHOTO TPOIECCa, OCHOBAHHAS HAa MPUMEHEHHH CICIUATH3UPOBAHHBIX MPO-
IPaMMHBIX CpeJl 1 TEXHUYECKHUX CPEICTB paboThl ¢ MH(OpMAaLIUEH.

@opMBbl YIEOHBIX 3aHSTHH C HUCIIOJIb30BAaHUEM HWH()OPMAIIMOHHO-KOMMYHHUKAIITMOHHBIX TEX-
HOJIOTUH:

Jlekuus-Bu3yanu3anus — U3J10KEHUE COAECPKAHUS COITPOBOKIAAETCS MPE3EHTALMEN (IEMOH-
CTpauuel y4eOHbIX MaTepHalioB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.4. WJI-
JTIOCTPATUBHBIX, TpahUUECKUX, ayIN0- U BUJCOMATEPHAIIOB).

6 YueOHO-MeTOIMYECKOe o0ecriedeHne CaMOCTOSITeILHOI padoThl 00y4aI0 M XCH

IIpumepHasi CTPYKTYpa M cOeprKaHue pas3aesia:

[To nucrunnuae «Y4der u KOHTPOJb 3HEpropecypcoB B cucremax TI'B» mpemycMmorpena
ayJAUTOpHAs M BHEAYJUTOPHAsl CAMOCTOsITeNIbHAs paboTa 00y4yaromuxcsl.

AynuropHas camocTosiTellbHasg padoTa CTYAEHTOB MpEIIoaraeT peuieHue MpakTUYeCKUuX
3aa4 Ha MPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayninTOpHBIE NpakTHYecKue padorsl (AIIP):

AIIP Nel «CocraBiieHne cxeMbl YTHJIM3AIUM TEMJIOTHI BHITSAKHOTO BO31yXa € MCIOJIb-
30BaHHEM PeKyNepaTHBHOIO TelmJI000MeHHMKa». ONpeaeanTh MECTO YCTAaHOBKM U OCHOBHBIE
napaMeTpsl MOTOKOB BO3yXa , BXOJAUINX B TEIUIOOOMEHHHUK, COTVIACHO MHIWBUIYaIbHOTO 3aja-
Hus. Onpenenuth Ko3(QGUIMEHT TEPMOAMHAMUYECKOH 3()(hEeKTUBHOCTH TEIUIOOOMEHHHUKA .

AIIP Ne2 «Pacuer 3xoHOMHYecKOro 3¢gexTa HMCHOIb30BAHUS TeENI000MEeHHUKA»
OHpe,Z[G.HI/ITB KOJIMYECTBO TCIIJIOTHI YTHHH3HpOBaHHOﬁ B TCHHOOGMCHHI/IKC, pacCuuTaTb 5KOHOMU-
yecKuil 5QPEeKT yTUIN3AUH . ONPEIEIIUTh CPOK OKYITA€MOCTH MEPOTIPUSATHSI.



BueaynutopHas camocTrosTenbHas paboTa 00ydarommxcs OCYIIECTBISIETCS B BUJEC MOUCKA
JOTIOTHUTEIHFHON MHGOPMAIINH TI0 33JIlaHHO# TeMe (padoTa ¢ GubIMorpapuIecKuM MaTepruagaMu,
CIIPaBOYHMKAMU, KaTaJIOTaMu).
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7 OueHo4YHbIE CPeCTBA 1JIS POBEACHUs IPOMEKYTOUHON aTTecTAlul

a) Ilnanupyemble pe3yabTaThbl 00y4eHHS M OLICHOYHbIE CPeACTBA VI NPOBeIeHHS TPOMEKYTOYHOM ATTeCTAIUM:

CtpyKTypHBIi 2J1e-
MEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00yUeHHs

O1ieHOUHBIE CpeNICTBa

I1K-13 3HaHMeM HAY4YHO-TeXHU4YeCKOH MHGOPMALMH, 0Te4eCTBEHHOI0 U 3aPy0esKHOI0 ONBITA N0 NPO(HIII0 1eATeIbHOCTH

3HaTB OCHOBHBIG KJIacChl U BUJBI CO- IlepeyeHb KOHTPOJILHBIX BONIPOCOB /1151 MOATOTOBKH K 3K3aMeHy
BPEMEHHOTO KJINMATHYECKOTO , 060- 1. HJ‘IaCTI/II:I‘IaTI)Ie BO3JYXOBO3AYIIHbIE TEIUIOYTUIN3aTOpbl. KOHCTpyKIMu u
PY/IOBaHHUS, UX TeXHHUECKHe XapakTe- | OCHOBHDIC CBOMCTBA.
PHCTHKH, MPEUMYIIECTBA W HEI0CTAT- 2. PerenepaTuBHbBIC YTUIIN3aTOPHI TEILIA.
K1 3. YTuimzaTopsl TEIUIOTHI C MPOMEXYTOUYHBIM TeruioHocuteneM. Obuue mo-
JIOKEHUSL.
4. yTI/IJII/IBaTOpBI TCIJIa C MPOMCKYTOYHBIM TCIINIOHOCHUTCJICM C TGHHOO6M€HHI/I—
KaMHM U3 TETJIOBBIX TPYOOK.
5. Meroabl CHWKEHUS TEIUIONOTEPh MPU IPOU3BOICTBE TEIJIOBOM IHEPIUU C
MTOMOMUIBIO TBEPJIOTO TOIUIMBA.
6. Meronabl CHUKEHUS TEIUIONOTEPh PU TPAHCIOPTE TEMJIOBON YHEPTHUM.
7. Tennossie Hacockl. O0mTMe onoxkeHus. Knaccuduxaus.
8. KOMHpeCCI/IOHHBIG TCIIJIOBBIEC HACOCHI. HpI/IHI_[I/IH I[CﬁCTBHSI U OCHOBHBIC
CXEMBbI IPUMEHEHUSI.
YMmets Yu4acTBOBaTh B IIPOCKTUPOBAHUU Tema Js1abopaTopHoii padoThI
W U3BICKAaHUM OOBEKTOB cucTeM KOH-| 1. HcciaenoBanue ¢pakTHUECKOTO COCTOSHUS HAPYKHOU TEIIJIOBOM CETH
JAUIMUOHHUPOBAHUA BO34YyXad, MOATOTAB- 2. OI.[CHKa MCTOAOB CHUKCHU A TCILUIONOTCPL B H&py)I(HOﬁ TEMJIOBOH CETH.
JUBaTh OTYETHl O MPOBEICHUM H3bIC-
KaHu#, BBIOMpPATh ONTHMAJbHbBIC Ba-
pUAHTHI
Biagers HaBbikamu ananmsa u mogoopa u 3aaHue K KOHTPOJbHOM padoTe:

JIMarHOCTUKH PabOThl COBPEMEHHOTO
UH)KEHEPHOT0 000pyI0BaHUS

1. OnpenenuTh KOJIMYECTBO TEIUIOTHI YTHIM3UPOBAHHON B TEIUIOOOMEHHUKE, pac-
CUMTATh 3KOHOMHUYECKHH 3()(PEeKT YTHIU3aIUH . ONPEAeNIUTh CPOK OKYNaeMOCTH
MEpPOTPUSITHSL.




CTpyKTypHBIH 3J1e-
MCHT
KOMIIETEHIINH

[Tnanupyemble pe3yapTaTbl 00ydeHUs

OneHouHble cpencTBa

JAIK-1 - 06;1agaeT cNoCOOHOCTHIO OCYHIECTBJISTH MPOEKTHPOBAHUE M TEXHHYECKYIO IKCIJIYyaTAUMIO 3[1aHUIi, COOPYKEeHH I, MHKEeHEPHBbIX CH-
¢ 1eJIbI0 00ecnevYeHUus1 Ha/1e:KHOCTH, JKOHOMUYHOCTH U 0€30MaCHOCTH

cTeM M 000pYyAOBAHUSA

3HaTh IlepeyeHb KOHTPOJIBLHBIX BOIMPOCOB /JIsl MOATOTOBKHU K IK3aMeHY
1. Ilepeuncnure OCHOBHBIE BUABI TPAJAUIIMOHHBIX HCTOYHUKOB SHEPIHHU.
2. KakoBBl NEpPCHEKTUBbI HUCIOJIB30BAHMS TPAJULIMOHHBIX MCTOYHHKOB JHEP-
TUH.
OCHOBHBIC HATIDABIICHHS o 3. OcHOBHbIE HaNPABJICHUS IKOHOMHUH TETIOBOM SHEPTUU B CTPOUTEIILCTBE
SHEPrOCOCPEIKEHHMIO B 3/IAHUSX W CH- 4. Ilepeuncinure OCHOBHBIC BH/Ibl HETPa/IMIIHOHHBIX HCTOYHHKOB SHEPTHH.
CcTEMax TEIJIOCHAOKEHNS, CIIOCOOBI UX 5. CrocoGe! TErIIOBOH 3aIHTEI 31aHHi.
DEATM3AIAN M OCHKH IEIecootpas- 6. DHeprodpdekTHBHBIC KOHCTPYKIIMH HAPYKHBIX CTCH.
HOCTH 7. DHeprodad@eKkTuBHbIE KOHCTPYKIIUN OKOH M JBEpPEH.
8. VYnaBinuBaHUWE TEIJIOBOW SHEPTUH OT BTOPUUYHBIX YIHEPTOPECYPCOB
9. Hcnonb3oBaHuE TEIUIOBBIX HACOCOB B cucTteMax TI'B
10. Micnonp30BaHUE 3HEPTUN COJTHEYHON paguanuu B cuctemax TI'B
YMmers IlogroraBnuBarh  TEXHUYECKOE IlepeyeHb NPAaKTHYECKUX 3aJaHUI ISl OATOTOBKH K 3K3aMeHY
000CHOBaHHE, MPOCKTUPOBATH HHIKE- 1. Pazpaborarth NMPUHIUIHUATIBHYIO CXeMY 53HEpProd(p¢GeKTUBHOTO TEILIOBOTO
HCPHLIC CUCTCMbI U OGOpy,Z[OBaHI/Ie C IIYHKTA IS )KUJIOTO 31aHUs.
LENBI0  00ECTIEYeH st SKOHOMUYHOCTH 2. IlocTpouTh cXeMy C HCHOJIb30BAHMEM YCTAHOBKM C IUIACTUHYATHIMU
NOTPEOICHHS.  TEIUIOBBIX  PECYpCOB BO3yXOBO3AYIIHBIMH TEIJIOYTUIN3aTOPAMHU.
3AaHUAMU M COOPYXKCEHUAMM W U [la- 3. TlocTpouTh NPUHIUIIHAIBHYIO CXEMY TEIJIOBOI'O HACOCA C MCIOJIb30BaHUEM
BaTh SKOHOMHUYECKYIO OLIEHKY ra30BbIX JBUraTeIeh
4. Omnpenenuts  KodQduimeHT mnpeoOpa3oBaHUsI SHEPTHUU IS
pPEeKyIepaTUBHOIO YTHIIN3aTOpa
Biagers Merogamu U npaBUIAMHU TE€XHU- Tembl KypcoOBOIro nNpoeKTa:

YECKOM AKCIUTyaTaluu 3JaHuil, COopy-
KEHUH, MHKEHEPHBIX CHUCTEM U 000-

1. KoncrpynpoBanue 1 pacueT yCTaHOBKU YTHJIM3ALUU TEIUIOTHI yIAISEMOrO BO3-
JyXa B pa3UYHBIX 3IaHUSAX (COTTIACHO WHAMBUAYAIBHOTO 3aJaHMS) .
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CTpyKTypHBIH 3J1e-
MCHT
KOMIIETEHIINH

[Tnanupyemble pe3yapTaTbl 00ydeHUs

OneHouHble cpencTBa

pyZIOBaHHS C IEIbl0 OOECTICUCHHS
HAJEKHOCTH, SKOHOMUYHOCTHA
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0) Ilopsinok nmpoBeneHUs] MPOMEKYTOYHOM aATTECTANMH, MOKA3aTeJH M KPUTEPHH oOlie-
HUBAHUS:

I[IpumepHasi CTPYKTYypa U coiep:KaHue MyHKTA:

[IpomexyTouHas aTTecTalys 1Mo AUCUUIUIMHE «YUYeT U KOHTPOJIb SJHEPrOPECYPCOB B CUCTE-
max TI'B» BKIIOYaeT TeOpeTH4ecKre BOIPOCHI, ITO3BOJISIONIME OLICHUTh YPOBEHb YCBOCHUS 00Y-
YAIOIUMKCS 3HaHUH, U IPAKTUYECKUE 3a/1aHUs, BEISBIIAIONINE CTENEHb CHOPMUPOBAHHOCTU yMe-
HUH U BIaJCHUNA, TPOBOAUTCS B OpPME 3a4eTa C OL[CHKON U B (hOpMe BBHITIOTHEHUS U 3aIUTHI KOH-
TPOJIBHOU PaOOTHI..

3ayer Mo JaHHOH AMCUUIUIMHE MPOBOIUTCS 3a4€T C OILICHKOW B YCTHOH (hopme mo Ouieram,
KQKIBIA U3 KOTOPBIX BKIIIOYACT 2 TEOPETUYECKUX BOIIPOCA U OJHO MPAKTHYECKOE 3aJaHHE.

IMoka3aTeu U KpUTEPUH OllEHUBAHUSI 3a4eTAa:

— Ha OICHKY «OTJUYHO» (5 OayoB) — 00y4aromuics JEMOHCTPUPYET BBHICOKUU ypOBEHB
c(OPMHUPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMAaTHUECKOE M TIIyOOKOoe 3HaHHWE ydeo-
HOTO MaTepuasa, CBOOOJHO BBIMOJHSAET MPAKTUUYECKUE 3aJaHusl, CBOOOJHO ONEPUPYET 3HAHUSIMU,
YMEHUSAMH, IPUMEHSIET UX B CUTYaI[UsAX MOBBIIICHHON CIOXHOCTH.

— Ha OIIEHKY «X0pomo» (4 Oamra) — oOydYaroImMiics ITEMOHCTPUPYET CPEIHUN YpPOBEHB
c(hOPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHUS, YMECHHSI OCBOCHBI, HO JOITYCKAIOTCS He-
3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHECHMS MPU aHATUTUYECKUX OIEepalusxX, MepeHoce
3HaHUM ¥ YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYAIINH.

— Ha OIIEHKY «Yy/JA0BJIETBOPUTEJIBHO» (3 Oayia) — 00y4aromuics 1eMOHCTPUPYET MOPOTo-
BEIIl ypOBEHBb CHOPMUPOBAHHOCTH KOMIETCHIIMA: B XOJ€ KOHTPOJBHBIX MEPOMPHUATHI TOIMyCKa-
I0TCA OUIMOKH, MPOSIBISETCS OTCYTCTBHE OTAENbHBIX 3HAHUM, YMEHUH, HABBIKOB, O0YyUYarolUiicsa
WCIIBITHIBACT 3HAUUTEIbHBIE 3aTPYAHEHUS MIPU ONEPUPOBAHUM 3HAHUSIMU U YMEHUSIMH TIPU UX T1€-
peHoce Ha HOBBIE CUTYaIlUH.

— HA OIICHKY «HEeY/I0BJIETBOPUTEIbHO» (2 0aria) — o0yJaronuiics JeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTHYeCKOro MaTepHalia, J0MyCKaeT CYIeCTBEHHbIE OIMOKH, HE MOXKET TOKa-
3aTh UHTEIUIEKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/I0BJIETBOPUTEIbHO» (1 Oamn) — oOyJaromnuiicss He MOKET TTOKa3aTh 3Ha-
HUS Ha YPOBHE BOCIPOU3BENCHUS U OOBICHEHUS HHPOPMAIUH, HE MOXKET MOKA3aTh UHTEIUICKTY-
aJIbHBIC HABBIKY PEIICHUS MTPOCTHIX 3a7au.

8 YuebHOo-MeToqUYecKOe M MHGPOPMAIIMOHHOE 00ecnieyeHHe U CIUIITHHBI

Ilepedyenb pexoMeHyeMO JIUTepPaTypbl
a) OcHoBHas1 IMTEpaTypa

1. Bbyxapkun, E. H. DHeprocOeperarmomue TEXHOJIOTUU I CHCTEM TEIUIOCHAOKEHUS
yaebnoe nocooue / E. H. byxapkun, M. T'. Jlageiruues, JI. I'. Crapkxosa ; MI'TY. - Marauto-
TOpCK, 2014. - 343 c. : Wl., rpad., CXEMBI, Ta0II. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=793.pdf&show=dcatalogues/1/111561
6/793.pdf&view=true (nara obpamenus: 25.09.2020). - MakpooObeKT. - TeKCT : 3MEeKTPOHHBIH. -
ISBN 978-5-9967-0454-5. - UmeeTcs eyaTHBI aHaJIOT.

2. IIporaceBu4, A. M. DHeprocbepekeHrne B CUCTEMaX TEIUIOTa30CHA0KEHUS, BEH TUIISIIIUA
Y KOHAWIIMOHMPOBaHUs Bo3ayxa : yueb. mocooue / A.M. IIporaceBud. - Munck : HoBoe 3HaHue ;
Mocksa : UTHOPA-M, 2019. — 286 c.: un. — (Beicmiee oOpa3oBanue: bakanaspuar). - ISBN 978-
5-16-005515-2. - Tekct : anmektponnbiid. - URL: https://znanium.com/catalog/product/1013521
(mata obpamenus: 14.09.2020). — Pexum noctymna: 1o mojArucKe.




3.KyBmmnos 10.4., DHeprocOepexeHne B cucreMe 00ecreyeHnss MUKpOKJIMMaTa 3/1aHuil /
KyBmmnos 10.4. - M. I/ISI[aTeJ'II)CTBO ACB, 2010. - 320 c. - ISBN 978-5-93093-760 - TeKCT
anekTponHsli  // OBC "KoHCcynpTaHT CTyAeHTa" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN978593093760.html (mara obpamenus: 30.09.2020).
Pexum nocryna : no nognucke.. M. Epemkun, T. U. Koponesa, I'. B. lanunun u ap. - M. : ACB
2008. - 184 c.

0) /lonoJiHUTEIbHAA JIUTEpaTypa

1. Crapkoga, JI.I'. Dueprocoepexenue B cucremax TI'CB : yue6noe mocodue / JI. I'. Crtap-
KOBa ; MarHuTOropckuii roc. rTexuuueckuii yH-T uM. .M. HocoBa. - Marautoropck: MI'TY um.
I'.'1. Hocoga, 2005: - 57 c. : un.-TekcT HemocpeACTBEHHBIN.

2. Camapus O./]., Terumoduszuka. DHeprocoepexenne. JueprodppekTuBHOCTH : MOHOTpa-
¢us / Camapun O./1. - M. : U3narensctBo ACB, 2014. - 296 c. - ISBN 978-5-93093-665-0 -
Tekct : anextponnsiii // OBC "KoncynbranT ctyaenTa” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930936650.html (mara obpamenus: 30.09.2020). -
Pexxwum noctyna : mo moamnucke.

3.Kokopun O.51., DHeprocoepekeHrne B CUCTEMaX OTOIUICHUS, BEHTUIISIIIMY, KOHIUIIHOHU-
poBanus : Hayunoe nzmganue / Kokopun O.4. - M. : UsparensctBo ACB, 2013. - 256 c. - ISBN
978-5-93093-922-4 - Tekcr : anexktponHsiii // OBC "KoncynpranT crynenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930939224.html (mata obpamenus: 30.09.2020). -
Pexxum noctyma : 1o noanucke.

B) IlepedyeHb MeTOAUYECKUX YKA3ZAHUIA

1.Mopesa, 0. A. Hcnonp30BaHne HETPAJULIUOHHBIX UCTOYHUKOB 3HEPTUU B CUCTEMAX TEIl-
JIOTa30CHA0KEHUS U BEHTWIIIUY : yueOHO-MeToaudeckoe mocooue / FO. A. Mopesa, JI. I'. Crap-
koBa, JI. M. KoporkoBa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 74 c. : wn., Tabn. -
URL:https://magtu.informsystema.ru/uploader/fileUpload ?7name=3451.pdf&show=dcatalogues/1/
1514275/3451 .pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObekT. - Teker : amek-
TPOHHBIU. - IMeeTcsi meyaTHbIN aHAJIOT.

r) [lporpammHoe o0ecnieueHne 1 MHTEPHET-PeCypPChl

[Tporpammuoe obecnieueHue

Haumenosanue 110 Ne moroBopa Cpok AeiCcTBUS JTULIEH3UU

MS Windows 7

Professional (ju1s KJ1accoB) A-1227-18 ot 08.10.2018 11.10.2021

MS Office 2007 Professional  |Ne 135 ot 17.09.2007 0eccpovHO
7Zip cB000IHO pacrpocTpansemoe 110 0ECCPOYHO
Bpayszep Mozilla Firefox cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
Bpay3ep Yandex cB000IHO pacrpocTpansemoe 110 0ECCPOYHO
FAR Manager cB00OOAHO pacnpoctpansemoe 110 OCCCPOUHO
Adobe Reader cB0001HO pacrpocTpansemoe 10 0ECCPOYHO

HNuTepnHer-pecypcebl

HasBaHue xkypca Ccouika
HammonanpHast uHGOpMaIMOHHO-aHATUTHYECKAS
cucrema — Poccuiickuii unaekc Hayunoro mutupo-| URL: https://elibrary.ru/project_risc.asp
Banus (PMHII)
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[TouckoBast cucrema Axanemus Google (Google
Scholar)

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

Nudopmannonnas cucrema - EquHoe OKHO 1OCTY-
na K HHGOPMAaIlMOHHEIM pecypcam

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

Poccutiickas ['ocynapcrBennas 6ubmmoreka. Kara-
JIOTHU

https://www.rsl.ru/ru/4readers/catalogues/

DneKkTpoHHbIe pecypcebl omOmmoreku MI'TY um.
I.1. HocoBa

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

Sp

MexnyHapoaHas HayKoMeTpuueckas pedepaTus-
Has W TIOJHOTEKCTOBas 0aza JaHHBIX HAyYHBIX H3-
manui «Web of science»

http://webofscience.com

MexnyHapoanas pedepaTHBHAs U TMOJHOTEKCTO-
Bas cOopaBouYHas 0a3a JAHHBIX HAyYHBIX H3JaHUHI

http://scopus.com

MesxyHapoaHas 6a3a MOJIHOTECKCTOBBIX KYPHAJIOB
Springer Journals

http://link.springer.com/

MexnayHapoaHasi KOJIJICKIMS HAyYHBIX IPOTOKO-
JIOB 110 PAa3JIMYHBIM OTpAcJsIM 3HAHWHM Springer

http://www.springerprotocols.com/

MexayHnaposHasi 6a3za HayYHBIX MaTe€pUaIoB B 00-
JacTH ___ (U3MYECKMX  HAYK W MHKUHHPHHIA

http://materials.springer.com/

MexnayHnaponHas 0a3a CHpaBOYHBIX H3AAHHH I10

BCEeM OTpacyisiM 3HaHUM SpringerReference

http://www.springer.com/references

9 MaTepuajibHO-TeXHUYECKOe ofecneyeHne JUCIUININHBI

MaTepI/Ia.HBHO—TeXHI/I‘IeCKOG obecrneucHUe JUCHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayJUTOPUHU

OcHalleHue ayiuTopun

JlekunoHHas ayIuTOpUs

MynbTuUMeANiITHBIE CPEACTBA XPAHEHHUS], IEPEJaUH U MPeI-
cTaByieHUs nH(OpMaluy (MHTEpaKTUBHAS JOCKAa B KOM-
IJIEKTE C IPOEKTOPOM U KOMIIBIOTEPOM)

AynuTopus ISl IPaKTUYECKUX 3a-
HATHUU

JlabopartopHsblii cTeH Ha TeMy «CxemMa MOJIepHU3UPOBAH-
HOTO LIEHTPAJIBHOI'O TEMJIOBOIO ITYHKTa»;

Crenp Ha TeMy « CpeacTBa MHAMBUAYAJIBHOTO PETYINUPO-
BaHUS MOTPEOJICHUS TETUIOTH B CHCTEMaX OTOTUICHUS» ;
Crenp Ha TeMy «IInacTuHUYaThIe peKynepaTUBHBIEC TEIIO-
O0OMCHHHKH»;

[Imakat Ha Temy « CpencTBa aBTOMaTHYECKOTO PETYIUPO-
BaHUS MOTPEOJICHUS TETUIOTH MH)KEHEPHBIMU CUCTEMAaMU
3TaHUI»;

TexHuueckue katajaoru GupM — MPOU3BOAUTEINEH T1I1a-
cTUHYATHIX TermnoyTwin3aTtopoB OO0 «KOPD»;
Texuuueckue katajaoru GupM — MPOU3BOAUTENEH TEILIO-
M30JIILHOHHBIX MAaTEpUAJIOB JJIs TEIJIOBBIX CETEN « DHeEp-
rogiekc», u «POKBYILI» U JIp.

AyIuTOpHUH ISl CAMOCTOSATEIbHOM
paboOTHI: KOMITBIOTEPHBIC KJIACCHI;
YUTAIbHBIE 3aJ16I OMOIIMOTEKN

[Tepconanbubie KOMITBIOTEPHI ¢ TakeToM MS Office, BbIxo-
oM B IHTEpHET U C TOCTYIIOM B 3JIEKTPOHHYIO HHOpMa-
IIMOHHO-00Pa30BaTENILHYIO CPETy YHUBEPCUTETA

AynuTtopust 1151 TPYNIOBBIX UH]IU-
BHU/1yaJIbHBIX KOHCYJIbTAIIUM, TEKY-
LIEr0 KOHTPOJISI U TPOMEKYTOUHOU
aTTeCTaluu

JleMOHCTpallMOHHBIC CTEH/IBI, IJIAKAThI, HATJISTHBIE TIOCO-
ous

HOMGH_IGHI/ISI JJId XpaHCHUS U TTPO-

Crennaxu, mKkagbl, HHCTPYMEHTbI U CTaHOK JUIst 00CITy-
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Tun u Ha3BaHMe ayIUTOPUN

OcHaleHue ayauTopuu

(UITaKTHIECKOTO 00CTYKUBAHUS
y4eOHOT0 000pYyT0BaHMS

KHUBaHUS yueOHOro 000pyI0BaHUS
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