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1. Heau 1 3a1a4M 0CBOCHUS TUCHMILIUHBI (MOTYJIs1)

[lensiMu OCBOEHHS AMCLUMILIMHBI SBJISIOTCS TMOJArOTOBKA CIELUAINCTa B O0JIACTH OLEHKH KayecTBa
YCTQHOBJICHHOTO OOOpYJIOBaHUS, COOTBETCTBHSI HOPMAaTHBHOHW M NPOEKTHOM ITOKYMEHTAllUW, OMpeIesieHHE
NeHCTBUTENBLHOTO COCTOSIHUS MHKEHEPHBIX CeTel Ha HCCIeAyeMOM OOBEKTE.

3amayamMu OCBOCHUS AUCLUIUINHBI ABISIOTCS Mepeaaya CTyIeHTY KOMITJIEKCa He0OXOJUMBIX 3HAHUH MO
MMPOCKTUPOBAHUIO, yCTpOfICTBy MU OSKCIUTyaTalluk OTOIIUMTCIIbHO-BCHTUIIAMMOHHBIX CHUCTEM yCTpOfICTB u
YCTaHOBOK, NP MOMOIIY KOTOPBIX, B TOMEIIEHUSAX 3/1aHUi MOT'YT OBITh CO3/1aHbl MAKCUMAaJIbHO OJIAarONPUsITHBIE
YCIIOBUS JJIs1 YEIIOBEKA, a TAKIKE KIIMMATHIECKHUE YCIIOBUS HEOOXOJUMBIC JJIsi TPOU3BOICTBEHHBIX IPOIIECCOB.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEeHHUs KOMIIeTeHIN i

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHII U

Kon n HanmeHOBaHME
WHJIMKAaTOpa JOCTHKEHUS
KOMIIETCHIIUHU

[Tnanupyemsble pe3ynabTaThl 00yYEHHS 1O
JUCLUILINHE, 00ECTIEUNBAIOLIUE TOCTHKEHNE
MJIaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOIT

[TIK-2 CnocobeH mpoBOIUTH
cyneOHbIe
WHXCHEPHO-TEXHHUUCCKUE
9KCIIEPTH3BI

[IK-2.1 OcymecTBiser BbIOOp

METOMKH MIPOM3BOJICTBA
cyneOHoM WHXXEHEPHO-
TEXHUYECKOH  DKCHEPTU3bI B

COOTBCTCTBHMH C IIOJYUYCHHBIM
3aJaHNCM

3HaeT

IIPABOBBIE, TEOPETUYECKUE, METOAMYECKUE U
OpraHU3alMOHHbIE OCHOBBI cyaeOHon
9KCIIEPTU3bl U KPUMUHAIUCTUKN

yMmeer

UCIIOJB30BaTh  IIOJYYCHHBIE TEOPETHUECKUE
3HAHUS B JKCIIEPTHOM,
TEXHUKO-KPUMUHAIUCTUYECKOH,
UH(POPMALIMOHHOM u

OpPraHU3allMOHHO-METOIUYECKOMN AEATEIbHOCTU
JKCIepTa-KPUMHUHAIACTA
BJIa/ieeT HABbIKAMH

HaBBIKAMHU UCTIOJIb30BaHUS OCHOBHBIX
TEOPETHYECKUX  TOHATHA W KaTeropui
CyneOHOM  JKCHepTHU3bl  IpU  PEIIeHUU
9KCHEPTHBIX 33734

[IK-2 Cnocoben npoBoauth|IIK-2.2 CocraBnsier anroputM|3Haer

cyneOHbIe IPUMEHEHHUS KOHKpPETHOM [cucTeMy METO/10B u CpeACTB

WH)XCHEPHO-TEXHUYECKHE  |METOIUKU K pEIIeHHIO|Cy1e0HO-OKCTIEPTHBIX UCCIIeJOBaHUH,

HKCIEPTHU3BI HKCHEPTHOH 3a/1a4u 3aKOHOMEPHOCTH cle1000pa3oBaHus,

METOAMKH TIPOU3BOJICTBA CY/IEOHBIX IKCIIEPTH3
U MICCIEIOBAaHUN

ymeer

OpOBOIUTH  CyAeOHble  JKCIEPTU3bl U
WCCIIEIOBaHMs, HANpaBlI€HHbIE Ha pEHIeHHE
UICHTU(QUKAIIMOHHBIX W JAMAarHOCTMYECKUX
3aJa4,  CaMOCTOSITEIbHO  COCTABIATH U

0o OpMIISTH 3aKITFOUEHUS IKCIIepTa

BJIa/IeeT HABBIKAMU

HaBbIKaMU MIPUMEHEHHUS CIIEIUATBHBIX METO/IOB
CyleOHBIX  DKCIIEPTHBIX  HMCCJIECIOBAHUA B
npodeccnoHaNbHOM AeSITETbHOCTH




[IK-2 Cnocoben npoBoauth|I1K-2.3 IIpumenser meToauky B|3HAET
cyneOHbIe COOTBETCTBUM C COCTaBJIEHHBIM|CUCTEMY METOJI0B u CpelCTB
WHXEHEPHO-TEXHUUECKHUE  |aIrOpUTMOM CyIeOHO-3KCIEPTHBIX HCCIIETOBaHUM,
AKCMEPTU3BI METOAUKU MPOU3BOJCTBA CyneOHBIX
WH)XCHEPHO-TEXHUYECKUX  HCCIEeOBaHUN U
JKCIIEPTH3, a TaKk K€  COBpPEMEHHbIE
BO3MOXKHOCTH JAHHBIX IKCIEPTHU3
ymeer
IPOBOJIUTH MHXCHEPHO-TEXHUUECKHE
9KCIIEPTU3bl U HCCIIEIOBaHUS, HaIlpaBlICHHBIC
Ha  pelleHue  UIACHTHU(PHUKAIMOHHBIX |
JMarHOCTHYECKUX 3a]1a4
BJIaJieeT HABBIKAMH
HaBbIKAMHM  PELICHUS TUArHOCTHYECKUX U
UICHTH(PUKAIMOHHBIX 33]1a4 IPU MPOU3BOJICTBE
UH)XCHEPHO-TEXHUYECKUX AKCIEPTHU3 u
HCCIIEA0BAHUI
[1K-2 Cnocoben nposoauts|I1K-2.4 OcyiecTBisieT|3HaeT
cyneOHbIe 0o0paboTKy pe3yIabTaTOB,|METOAUKH 0O0OPaOOTKH PE3yJIbTaTOB
MH)XEHEPHO-TEXHUYECKHE  |MOJIYy4EeHHBIX B  pe3yJibTaTe|ymeer
AKCIEPTU3BI MPUMECHECHHS METOIUKH NoJlydyaTh  pe3yJabTaThl MPU  HPUMECHCHUU
METOTUK
BJIa/IeeT HABbIKAMU
HaBbIKAMU 1O  00paboTKe  Pe3yJbTaToB,
MOJIYYCHHBIX B pe3yJbTare NPUMEHEHUS
METOUKU
[IK-2 Cnocoben npoBomuth|IIK-2.5 CoctaBnser mnpoekT|3Haer
cyneOHbIe 3aKJIFOUYEHUS CyJ1IeOHOTO|IPUHIUIIBI COCTABJIEHUS MPOEKTA 3aKIIOUYCHUS
WHXCHEPHO-TEXHUUECKHUE |IKCIIepTa B COOTBETCTBUU C|CyAeOHOTO SKcrepTa
AKCIIEPTU3BI MOJIyYE€HHBIM 3a/1aHuEM yMmeer
OPUMEHATh  COOTBETCTBYIOIUE  MPUHITUITBI
COCTaBJIEHHUS  MpOEKTa Ui  MOJy4yeHUs
3aKJIFOYEHHS Cy/1e0HOr0 SKCIepTa
BJIa/IeeT HABbIKAMU
HaBbIKAMM  TIO  COCTaBJICHHIO  MPOEKTa
3aKJIIOUYEHHUS cyneOHoro JKCIIepTa B

COOTBCTCTBUH C IOJIYYCHHLIM 3aJIaHUECM




[1K-4 CnocoGeH oxa3bIBaTh
METOANYECKYIO MIOMOIIIb
cyOBeKkTam
[IPaBOIIPUMEHUTEIBHON
NEesITeIbHOCTH MO0 BOIIPOCaM
Ha3HA4YEHMS U POU3BOJICTBA
Cy1eOHBIX
WHXXEHEPHO-TEXHUYECKUX
AKCIIEPTU3 U BO3ZMOXKHOCTSIM
MCIOJIb30BAHUSA
COBPEMEHHBIX HHXEHEPHO-
TEXHUYECKUX 3HAHWH B
CYJIONIPOU3BOICTBE

[1K-4.1 BesiBisieT moTpeOHOCTH
B  TPOU3BOJACTBE  CyAeOHOM
WH)XEHEPHO- TEXHUYECKOU
SKCHEPTU3bl M OIpeNeNseT ee
pox (BHUI) B COOTBETCTBHHM C
MOJTyYCHHBIM 33JJaHHEM

3HaeT

OCHOBHBIC, CIEIHaJIbHBIE M  YIIyOJIeHHBIE
O0COOEHHOCTH Ha3HAueHHs M IPOU3BOJCTBA
HMH)KEHEPHO-TEXHUYECKUX JKCIIEPTHU3 u
COBPEMEHHBIM BO3MOKHOCTSAM HCIIOJb30BaHUA
HMHKEHEPHO-TEXHUYECKHUX 3HAHUHI B
CyIOIIPOU3BOACTBE

yMmeer

00OCHOBBIBaTb — OCHOBHBIC, CIHELMAJIbHBIE U
yIi1yOJIeHHbIE OCOOEHHOCTH HA3HAuYeHUs MU
IIPOU3BOJCTBA MHXEHEPHO-TEXHUYECKUX
JKCIEPTU3 M COBPEMEHHBIM BO3MOKHOCTAM
HCIIOJIb30BAHUS MHXEHEPHO-TEXHUYECKUX
3HAHUU B CyIOIIPOU3BOJCTBE

BJIa/ieeT HABbIKAMU

HaBBIKAMU IIPUMEHEHUs OCHOBHBIX,
CHELUUANBHBIX W YIIIYOJNEHHBIX OCOOCHHOCTEH
Ha3HA4YCHUS u IIPOU3BOCTBA
WHXEHEPHO-TEXHUYECKUX JKCIIEPTHU3 u
COBPEMEHHBIM BO3MOKHOCTSAM HCIIOJb30BaHUSA

WHXEHEPHO-TEXHUYECKUX 3HAHUH B
CYIOTIPOU3BO/ICTBE
I[1K-4 Cnoco0en oxassiBarh|[1K-4.2 IIpoBogut OLICHKY|3HaeT
METOANYECKYIO IOMOIIL|BO3MOKHOCTEH MCIIOJIL30BAHUS [BO3MOKHOCTH 1o HCII0JIb30BAHUIO
cyObeKTam COBPEMEHHBIX JOCTH)KCHHI | COBPEMEHHBIX JOCTHKEHHUHM
MIPaBONPUMEHUTEITHHOM WHXXEHEPHO-TEXHUYECKUX MHXEHEPHO-TEXHUYECKUX 3HaHUHN B
JEesITeIbHOCTH M0 BOIPOCAM|3HAHUU B CYJONPOU3BOICTBE CYIOTIPOU3BOJICTBE
Ha3HA4YEeHHS U MPOU3BOJICTBA yMmeer
CyneOHBIX OLIEHMBATh  BO3MOJKHOCTH  MCIIOJb30BaHUS
WHXXEHEPHO-TEXHUYECKUX COBPEMEHHBIX IOCTHKEHUI
9KCIEPTU3 U BO3MOKHOCTSIM MHXEHEPHO-TEXHUYECKUX 3HAHUMN B
HCIIOJIL30BaHUS CyJIONTPOU3BOICTBE
COBPEMEHHBIX HHXKEHEPHO- BJIajieeT HABbIKAMH
TEXHUYECKUX 3HAHUH B HaBBIKAMH no MIPOBEACHUIO OLIEHKHU
CyJIOIIPOU3BOICTBE BO3MOKHOCTE MCIOJIb30BaHUSI COBPEMEHHBIX

JIOCTUKEHUN WHKEHEPHO-TEXHUYECKUX 3HAHHUI
B CYJIONIPOU3BOJICTBE

I[1K-4 CnoocobeH oxa3bIBaTh

METOJIUYECKYIO MTOMOIITh
cyOBeKkTam
MPaBONIPUMEHHUTEIHHOM

JESATEILHOCTH IO BOIIPOCaM
HA3HAYEHUS U TPOU3BOJICTBA
Cy1eOHBIX
WHXCHEPHO-TEXHUUECKUX
3KCHepTI/13 U BO3MOXHOCTAM
HCIOIB30BaHUSA
COBpeMeHHI)IX I/IH)KeHepHO-
TEXHUYECKMX 3HAHUH B
CYJOTIPOHU3BOJICTBE

[1K-4.3 Tlpenyaraer u yTOYHSIET
BapUaHT (bopMyIHPOBKH
BOIIpOCa CYyJIEeOHOMY OKCHEPTY
IpU  Ha3HAUEHUM  CyneOHOH
MHKEHEPHO-TEXHUYECKON
9KCIIEPTU3BI

3HAET

00J1aCTH BOIPOCOB K CyJeOHOMY 3KCIIEpTy IpHU
Ha3HAYeHUU cyneOHon
MH)KEHEPHO-TEXHUYECKOM IKCIIEPTU3BI

ymeeT

yTOUHSIeT BapHaHT (OPMYIMPOBKH BOIpOCA
CyneOHOMY  OKCHEepTy TIpH  Ha3HAYCHUU
cyneOHoi WH)KEHEPHO-TEXHUYECKOM
AKCIEPTH3BI

BJIaJleeT HABBIKAMH

HaBBIKAMH TI0 TIPEJIOKEHUIO W YTOYHEHUIO
(hopMyIHPOBOK BOIIPOCOB CYJEOHOMY IKCIIEPTY
npu Ha3HAYECHUH cyneOHoM
WHXEHEPHO-TEXHIUUECKOMN IKCIIePTHU3BI




[IK-6 CrocobeH
OpFaHI/IBOBaTB MGpOHpI/IHTHH
10 TEXHHUYICCKOU
BKCHHyaTaHI/II/I TECXHUYCCKUX
CPEJICTB, UCIIOJIb3YEMBIX IPH
MPOU3BOJCTBE  CYAEOHBIX
WH)XEHEPHO-TEXHUYECKUX
AKCIIEPTH3

[TK-6.1 OcymiecTBisieT KOHTPOJIb
TCXHHUYCCKOI'O COCTOsAHUA
TEXHUYECKUX CpencTB B

COOTBCTCTBUHU C MOJYUYCHHBIM
3a1aHUECM

3HaeT
0COOEHHOCTH TEXHHYECKOTO COCTOSIHUS
TEXHUYECKHUX CPEJICTB

ymeet

BBIOMPATH TEeXHUYECKUE cpencTaa B

COOTBCTCTBUH C IIOJIYYCHHBIM 3aJJdHUCM U
OIPECACIIATh UX TEXHUYCCKOEC COCTOAHUE
BJIaaecT HABbIKaAaMHU

HaBbIKAMH 10  OCYIIECTBJICHHIO KOHTPOJISI
TEXHHYECKOTO COCTOSTHHS TEXHUYECKHX
CpCACTB B COOTBCTCTBUMU C IIOJTYYCHHBIM
3aJ[aHueM

ITK-6 Croco6eH|[1K-6.2  CoctaBisieT  MPOEKT|3HAET

OpraHM30BaTh MEPOIPHUATHS|IUTaHA-TpaPrKa MEPOIPUSITHI [TO|MEPOTIPHUATHS MO0 TEXHUYECKOW IKCILTyaTalluu

110 TEXHUYECKOU | TEXHUYECKOU OKCILTyaTaluu [TCXHUYCCKUX CPCACTB

JKCILTyaTallud TEXHUYECKHUX
CPEICTB, UCIIOJIB3YEMBIX IIPU
IIPOU3BOJICTBE  CYAEOHBIX
MHKEHEPHO-TEXHUYECKHUX
JKCIIEPTU3

TCXHUYCCKUX CPCACTB

yMmeer

MPOBOAUTH MEPOINPHUATUA MO TEXHUYECKOU
JKCILTyaTalluu TEXHUYECKHUX CPEJICTB

BJIaJleeT HABbIKAMH

HaBbIKAMHU [0 COCTaBIICHUIO IUIaHa-Tpaduka
MEPONPUATHI MO TEXHUYECKOW SKCIUTyaTaluuu
TEXHUYECKUX CPEICTB

I1K-6 Crocoben
OpraHu30BaTh MEPOMPUSATHUS
o TEXHAYECKOU

JKCILTyaTallud TEXHUYECKHUX
CPEIICTB, UCIIOJIB3YEMBIX IIPU
IIPOU3BOJCTBE  CYyAEOHBIX
MHKEHEPHO-TEXHUYECKHUX
JKCIIEPTU3

[1IK-6.3 OcyiecTBisieT MpUEMKY
TEXHUYECKOTO CpEJICTBA IOCIIe
MPOBEJICHHOTO  TEXHUYECKOTO
oOcitykuBaHMs (PEMOHTA)

3HaeT
HNPUHIUIIBI PA0OTH TEXHHYECKUX CPENICTB
ymeeT

IpOBEPATH PabOTOCIIOCOOHOCTh TEXHHYECKUX
CpEICTB

BJIa/ieeT HABBIKAMH

HaBBIKAMHU TI0 TPUEMKH TEXHHYECKHX CpPEICTB
nocie IIPOBE/IEHHOTO TEXHUYECKOTO
oOciy1BaHUS (PEMOHTA)

I1K-7
OpraHHU30BBIBATH
TPYTIIBI

CniocobeH

pabory
CMELUAINUCTOB U
KOMHCCHH CyIeOHbIX
HKCIEPTOB npu
MIPOU3BOJICTBE HMHKXECHEPHO-
TEXHUYECKHUX MCCIIEeJOBAHUI

[K-7.1 BeisBnser
HEO0OXOIMMOCTh  OpraHM3aliU
paboThl TPYINIBI CHELHATUCTOB
MIpU TIPOU3BOJICTBE MH)KEHEPHO-
TEXHUYECKUX MCCIEOBaHUN B
COOTBETCTBUH C TMOJIyYECHHBIM
3aJJaHHEeM

3HaeT

NPUHLIMIIBI  OpraHu3auuu  padoTbhl  TPYMIbI
CIELUATTUCTOB npu IIPOU3BOJCTBE
MHKEHEPHO-TEXHUYECKHUX UCCIIEIOBAHNN
ymeer

OpPraHM30BBIBATH PaOOTY I'PYMIIHI CIIEUATNCTOB
IIPU  TIPOU3BOJACTBE HHKEHEPHO-TEXHUYECKUX
HCCIIEIOBAHUN B COOTBETCTBUHU C MOJTYYECHHBIM
3aJaHlueM

BJIajieeT HAaBbIKAMH

HaBBIKAMH I10 BBIABICHHIO HEOOXOIUMOCTH B
opraHmam/m pa6OTI)I prHHLI CIICIINAJINCTOB
IIpU TPOU3BOACTBE HHKEHEPHO-TEXHUYECKUX
HUCCIIEIOBAaHUN




[1K-7
OpPraHU30BBIBATH
TpyMIbI

CrocobeH

paboty
CIIELIHAIIUCTOB
KOMHUCCHHU CyneOHBIX
IKCIIEPTOB pH
MIPOU3BOJICTBE WH)KEHEPHO-
TEXHUYECKHUX HMCCIIEIOBAHUI

IIK-7.2 Brrssisier
HEO0OXOIMMOCTh ~ TIPOM3BOACTBA
KOMHCCHOHHOH TN
KOMIUJICKCHOM cynebHoit
AKCMEPTU3bI B COOTBETCTBUU C

IMOJIYYCHHBIM 3aJaHUCM

3HaeT
OCHOBHBEIC )41 CIIeuuaJIbHBIC MCETOAUKHU
WH)XEHEPHO-TEXHUYECKHUX AKCIEPTHU3 n
HCCIeIOBaHNH

yMeeT

HpI/IMCHSITB OCHOBHBIC nu CIIcuuaJIbHBIC
METOJMKU UH)XEHEPHO-TEXHUYECKUX IKCIIEPTU3
U UCCIENOBaHWN B TPO(eCcCHOHATLHOM
JIeSITEIILHOCTH

BJIajieeT HAaBbIKAMHU
HaBbIKaMHU I10 HCIIOJIBb30BAHUKD OCHOBHBIX U
CIIeIUATbHBIX METOTUK [POU3BOJICTBA
KOMHCCHUOHHON WM KOMIUIEKCHON Cy/neOHOoU
IKCMEPTU3bl B COOTBETCTBHM C MMOJYYCHHBIM
3aJaHueM

IK-7 Cnocoben
OpraHUu30BBIBATH paborty
IPYIINBl  CHCUUAIUCTOB U
KOMHCCHH CyIeOHBIX
9KCIIEPTOB npu
[IPOM3BOJICTBE HMHXXCHEPHO-
TCXHHUYCCKHUX I/ICCJICIIOBaHI/Ifl

[IK-7.3 ®opmynupyer LEb,
onpeeseT 3anauy(u),
MOCJIeI0BATEIBHOCTD
MPEICTOSIIUX UCCIICAOBAHUI

3HaeT
OCHOBBI (DOPMYIMPOBAHUS LIETH, ONpEAeTICHUs
3a1a4(u), TOCIEIOBATEIHLHOCTH TMPEICTOSIINX
HCCIIEIOBaHUI

yMmeeT

(dhopMynupoBaTh I1I€Nb, ONMPENesITh 3aaauy(H),

IIOCJICIOBATEILHOCTD MPEACTOSAINX
HCCIIETOBaHUI

BJIajieeT HAaBbIKAMH

HaBBIKAMH (dhopMynupoBaHUs LIeIH,

ompeneneHuss 3anav(u), IMOCIEA0BATEIILHOCTH
HPEACTOSIIUX UCCIICTIOBAHUI

IK-7 Cnocoben
OpraHUu30BBIBATH paborty
IPYIIBl  CHEUUAIUCTOB U
KOMHCCHH CyneOHBIX
HKCIIEPTOB npu
MIPOU3BOJICTBE HMHXCHEPHO-
TCXHHUYCCKHNX I/ICCJICI[OBaHI/IfI

[1K-7.4 dopMmynupyer
MIPEAIIOKCHUS o COCTaBy
TPYIIIIBI CIIELIMAINCTOB
(komuccuun CyneOHBIX
9KCIIEPTOB)

3HaeT
COCTaB KOMHCCHHU CYIEOHBIX OSKCHEPTOB HIIH
TpyHIibl HeO6XOI[I/IMI)IX CIIeuajaIncToB

ymeer

npejiaraTb  COCTaB  KOMHCCHUHU  CYIEOHBIX
OKCTIIEPTOB WM  TPYNIBI  HEOOXOJUMBIX
CIICIIHAITICTOB

BJIajJieeT HABbIKAMU
HaBbIKaMU 110 MPEAJIOKCHHUIO COCTaBa I'PYIIIbL

CIEIIMAINCTOB (xoMuccuu Cy1eOHbBIX
JKCIIEPTOB)
[K-7 Crnoco6en|I[1K-7.5 OcymiecTBisieT KOHTPOJIb|(3HAET
OpPraHHU30BBIBATH paboTy|paboThl TpyHNbl CHENHMATUCTOB|0OCOOEHHOCTH padOThl TPYMIbI CIEUATUCTOB
IpyHnbl  CIEUHUATUCTOB  U|(KOMHCCHH CyJeOHBIX |(KOMHUCCUU CY1€0HBIX IKCIIEPTOB)
KOMUCCUU CyAeOHBIX |9KCIIEPTOB) ymeer
AKCIEPTOB npu paboTarth B TPyIIe CHENUATUCTOB (KOMHCCHH

MMPOU3BOJACTBC HHIKXCHCPHO-
TEXHUYCCKUX I/ICCJ'ICJIOBaHI/Iﬁ

CyIeOHBIX DKCIIEPTOB)
BJ1aJe€T HABbIKAMHU

HaBBIKAMH TI0 KOHTPONIO pPabOThl TPYIIBI
CIIEIIHAIINCTOB (komuccumn CyneOHBIX
9KCIIEPTOB)

3. Yka3zaHue MecTa JMCUHMILIMHBI (MO1YJISI) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Jannas aucuunianHa (Moaynb) BKIto4eHa B bnok «/luctummmusl, moxynu» B1.B.11 ocHoBHOIA
npodeccuonansHoil obpazoBatenbHOl mporpammbl 40.05.03 Cynebnas skcrepTH3a M OTHOCUTCS K YacTH,
dhopmMupyeMoil yuacTHUKaMHu 00pa30BaTeIbHBIX OTHOIICHWH y9eOHOTO TJIaHa.




Ne 3 O Kon u HaumeHnoBaHue nHaUKaTopa
n/m pedl YIOTHE AuCh JIOCTYDKCHUS KOMIICTCHITHH
1 EcrecTBeHHOHay4YHBIE METO/IbI cyneono-akcneptHbix [OI1K-6.2, OIIK-7.1, OIIK-8.3, TIK-
HCCICAOBAHUN 2.1, I[IK-2.2, [IK-2.3, TIK-2 .4, TIK-4.2
2 [IpaBoBBIE ~ OCHOBBI ~ METPOJIOTMH,  CTaHAAPTHU3AUU U IK-1.1, TTK-1.2
cepTU(hUKAIUH
3 |Texuuyeckas MexaHHKa OIIK-6.2, OIIK-8.3
4 |HaueprarenabHas TeOMETpHUS U WH)KEHEpHAas rpaduka OIIK-6.2, OIIK-8.3
5 |be3omacHOCTh KU3HENEATEIbHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
6 |MarepuanoBencHaue I1K-3.2, I11K-3.4, [1K-6.1

Jl1s1 OCBOEGHHMSI TUCUMIUIMHBI 3HATH:

OCHOBHBIE TEOPETHUYECKHE 3aBUCUMOCTH OOIIEH U CTPOUTENbHON (DU3UKU U KIMMATOJIOTHH, MEXaHUKH
KHUJIKOCTHU ¥ Ta3za. Y CTPOMCTBO, IPUHIIUI ACUCTBUS U TIOI00P OCHOBHOTO 00OPYOBAHHUS.

YMETb: MOJIb30BAThCS (PU3NUECKUM U MAaTEMATUYECKUM alnapaToM JUIsl IPOBEIEHUS PAacueTOB CUCTEM
mo CymeCTBYHOIIMM METOJUKAM. OHpeI[eJIﬂTI) COOTBCTCTBYCT JIM TCXHUYCCKOC COCTOAHUC CHUCTEM
OKCIUTyaTal[MOHHBIM [apaMeTpaM W JIUCTBYIOIIMM HOpMaM M TMpaBuiaM. BbIABIAT nedeKTsl WU
MOBPCIKACHUA U OLCHUBATL UX BJIIMAHHUC HaA q)YHKHI/IOHaJII)HOCTI) CHUCTCEM. OLIGHI/IBaTI) Kady€CTBO BBIITIOJIHCHHBIX
MOHTa)KHBIX PabOT U COOTBETCTBUE ACHCTBYIOLIEH JOKYMEHTAIIMH, IOTOBOPY, HOpMaM M IpaBuiaM. Beiiath
PEKOMCHAAIU 110 PECMOHTY UM HaJIaAKC CHUCTEM OTOIUICHUA W BCHTW/IALIHWH, a TAKXKC 3aMCHC YCTAapCBUICTO
obopynoBanusi. [IpumensTs B paboTe »/eMEHTh HAy4YHBIX HCCienoBaHUM. J[aBaThb KPUTUYECKYIO OIICHKY
COCTOsIHMA TCXHUKH Ha COBPCMCHHOM 3TallC.

BJIQ/IETh: HaBbIKaMHU pabOThl C HOPMATHUBHOI W CIIPABOYHOI JTUTEPATypOM, C INEKTPOHHBIMU Oazamu
AAaHHBIX METOAUKAMHU pacucTa.




/1

[Tocnenyromuye TUCHUIIIIMHBL

KO,Z[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

KBATH(UKAIIMOHHON PabOThI

ITonrotoBka K mpoueaype 3alluThl W 3alIUTA BBITYCKHON

VK-1.1, VK-12, VK-13, VYK-1.4,
VK-1.5, VK-1.6, YK-2.1, VYK-2.2,
VK-2.3, VK-2.4, VK-2.5, YK-3.1,
VK-3.2, VK-3.3, YK-34, VYK-4.1,
VK-42, VK-43, VK-44, YK-6.1,
VK-6.2, VK-6.3, YK-7.1, VYK-7.2,
VK-7.3, YK-7.4, VK-8.1, VK-8.2,
VK-8.3, VK-84, YK-9.1, YK-9.2,
VK-9.3, YK-10.1, YK-10.2, YK-10.3,
VK-10.4, VK-10.5, YK-11.1, VK- 11.2,
VK-11.3,  OIK-1.1,  OIK-1.2,
OINIK-1.3, OITK-2.1, OIIK-2.2, OIIK-
3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4,
OITK-4.1, OITK-4.2, OIIK-4.3, OIIK-
5.1, OIK-5.2, OIIK-5.3, OIIK-5.4,
OIIK-5.5, OIIK-5.6, OIIK-5.7, OIIK-
6.1, OIIK-6.2, OIIK-6.3, OIIK-6.4,
OIIK-7.1, OITK-7.2, OIIK-7.3, OIIK-
8.1, OTIK-8.2, OITK-8.3, TIK-1.1, TIK
-1.2, TIK-1.3, TIK-2.1, TIK-2.2, TIK- 2.3,
[IK-2.4, TK-2.5, TIK-3.1, TIK- 3.2,
IK-3.3, TK-3.4, TIK-3.5, TIK- 4.1,
IK-4.2, TK-4.3, TIK-5.1, TIK- 5.2,
TK-5.3, TK-6.1, TIK-6.2, TIK- 6.3,
IK-7.1, TK-7.2, TIK-7.3, TIK- 7.4,
TK-7.5, TIK-8.1, TIK-8.2, TIK- 8.3,
OIK-9.1, OIK-9.2,  OIIK-9.3,
MK(D)-1.1, TK(D)-1.2, TK(I)-1.3,
MIK(I1)-1.4, VK-5.1, YK-5.2, YK-5.3,
VK-5.4, VK-5.5, YK-5.6

2 Cy):[e6Ha${ 9KCIICPTHU3a HpOCKTHO-CMCTHOfI AOKYMCHTAaIUH

[1K-2.4, TIIK-2.5, IIK-3.2, IIK-4.2,
11K-4.3, TIK-7.4, [IK-7.5

COOPYXEHHI

Cy):[e6Ha${ 9KCIICPTHU3a TEXHUYECKOU 9KCILTyaTallun 3JaHul U

MK-2.1, [K-2.2, TIK-2.3, TIK-2.4,
MK-2.5, TK-4.1, TIK-4.2, TIK-4.3,
MK-6.1, TIK-6.2, TIK-6.3, TIK-7.1,
TK-7.2, TIK-7.3, TIK-7.4

4 |OkcnepTu3a OLEHKH yiepOa B CTPOUTEILCTBE

[K-2.1, TIIK-2.2, IIK-2.3, IIK-2.4,
[K-2.5, TIK-7.1, TIK-7.2, TIK-7.3,
I1K-7.4, T1IK-7.5

4. O0beM OMCUMILUIMHBI (MOIYJisI) B 3aYeTHBIX €IMHHIAX C YKAa3aHHEeM KOJHYeCTBa aKaJleMHYeCKHX
4YacoB, BbIJCJICHHBIX HA KOHTAKTHYI0 padoTy o0y4yamlmxcsi ¢ nmpenogasarejeM (o BHIAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst

W3 Hux yacel Ha Cemectp
Bun yue6Hoit paboThI Beero IPaKTUYECKYIO
y 4acoB 8
IMOATOTOBKY

KonrakTHas padora 96 96

Jlexmonneie 3ausatus (JIek) 48 0 48

Jlaboparopusie 3austus (J1ad) 48 48 48
Huast kouTakTHasi padoTa, B TOM YHCJIe: 0,25 0,25

KOHCYJITAIlNX N0 KypCOBOH paboTe (TIPOeKTy),
KOHTpOJIbHEIM pabotam (PT'P)




KOHTaKTHas paboTa Ha aTTecTaluIo (cavya 3auera,
3adeTa ¢ OICHKOM; 3aIiTa KypCOBOUW pabOTHI
(mpoekTa); cnaya KOHTPONBHEIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.25 0.95
(KOHCYJIbTAIUS TEepel SK3aMECHOM U c/1avya ' '
Yacel HA KOHTPOJIb 26,75 26,75
CamocrositesnibHasi padora (CP) 93 93
O0mas TPy10eMKOCTh THCIUILIMHBI (MOIYJIsT)

qacor:| 216 216

3a4YeTHBIE eJMHUIBI: 6 6

5. Coaep:xxkanue IMCUMIUIMHBI (MOAYJIfA), CTPYKTYPHMPOBAaHHOe MO pa3jejaM (TeMaM) C YKa3aHHeM
OTBe/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKUX YACOB U BUA0B YUeOHbIX 3aHATHH
5.1. TemaTuveckuii 11aH TUCIUIUIMHBI (MOJTYJIS)

KonTakTHas pabota (110 yaeOHBIM
3aHATHAM), 4Yac.

Kon
WHJIUKATOPA
JOCTHIKEHUS

JICKIIUH I13 JIP Bcero,

CP

Pa3nensl [UCHUIINHEL

Cemectp

W3 HUX Ha
IpaKTU-
YECKYIO

MIOATO-
TOBKY

BCETO

BCErO

13 HUX Ha
IpaKTU-
YECKYI0
TIOATO-

TOBKY

BCETO

W3 HUX Ha
MIPaKTU-
YECKYIO
TIOATO-

TOBKY

qac.

KOMIIETEH
A

1 paznen. TemoTexHUYECKU

pacueT Hapy>KHBIX OTpaKIeHUI

Onpenenenne ko3 ULEHTOB
TeIuIonepea4un Hapy>KHBIX
OTpaxKACHUMN

1.1.

14

26

[1K-2.1,
[1K-2.2,
[1K-2.3,
[1K-2.4,
[1K-2.5,
[1IK-4.1,
[1K-4.2,
[1K-4.3,
[1K-6.1,
I1K-6.2,
[1K-6.3,
[K-7.1,
[1K-7.2,
[K-7.3,
[1K-7.4,
IMK-7.5




1.2.

Pacuer morepp TEIUIOTHI uepes
Hapy>KHbIE OIPAXKACHUS

13

29

I1K-2.1,
[1K-2.2,
I1K-2.3,
[1K-2.4,
I1K-2.5,
I1K-4.1,
I1K-4.2,
[1K-4.3,
I1K-6.1,
I1K-6.2,
[1K-6.3,
I1K-7.1,
[1K-7.2,
I1K-7.3,
I1K-7.4,
K-7.5

2 paznen. BoasiHoe oTomuieHne

2.1.

DJIEMEHTBl CHCTEM  BOJSHOTO
OTOIUICHUA.  YCTPOWCTBO U
noabop obopynoBanus. Metoasl
TUAPABINYECKOTO pacuera
CHUCTEM BOJSTHOTO OTOILJICHUSI.

13

29

[1K-2.1,
[1K-2.2,
[1K-2.3,
[1K-2.4,
[1K-2.5,
[1K-4.1,
I1K-4.2,
[1K-4.3,
[1K-6.1,
[1K-6.2,
I1K-6.3,
I1K-7.1,
I1K-7.2,
[1K-7.3,
I1K-7.4,
NK-7.5

2.2.

OtonurenbHbIE puOOpHI.
Knaccugukanus, noaoop
HE00XOIUMOM MMOBEPXHOCTH.

13

29

[1K-2.1,
I1K-2.2,
[1K-2.3,
[1K-2.4,
[1K-2.5,
I1K-4.1,
[1K-4.2,
I1K-4.3,
[1K-6.1,
I1K-6.2,
[1K-6.3,
I1K-7.1,
[1K-7.2,
I1K-7.3,
[1K-7.4,
K-7.5




2.3.

TMTonkiroueHue aOOHEHTOB K
TEIJIOBOM CETHU

14

26

I1K-2.1,
[1K-2.2,
I1K-2.3,
[1K-2.4,
I1K-2.5,
I1K-4.1,
I1K-4.2,
[1K-4.3,
I1K-6.1,
I1K-6.2,
[1K-6.3,
I1K-7.1,
[1K-7.2,
I1K-7.3,
I1K-7.4,
K-7.5

3 paznen. YcTpoiicTBO
OTOIMHTEIBHO- BEHTHIISIIHOHHOTO
000pyI0BaHUS

3.1.

YerpoiicTBo, 1oA0Op U MPUHIUI
paboThl BEHTUIIATOPOB

13

25

[1K-2.1,
[1K-2.2,
[1K-2.3,
[1K-2.4,
[1K-2.5,
[1K-4.1,
I1K-4.2,
[1K-4.3,
[1K-6.1,
I1K-6.2,
[1K-6.3,
I1K-7.1,
[1K-7.2,
I1K-7.3,
[1K-7.4,
K-7.5

3.2.

YcTpoiicTBO, MOI00p U NPUHLIUI
paboThl HACOCOB.

13

25

[1K-2.1,
I1K-2.2,
[1K-2.3,
[1K-2.4,
[1K-2.5,
I1K-4.1,
[1K-4.2,
I1K-4.3,
[1K-6.1,
I1K-6.2,
[1K-6.3,
I1K-7.1,
[1K-7.2,
I1K-7.3,
[1K-7.4,
NK-7.5

4 pazgen. KoHTpoib




[1K-2.1,
[1K-2.2,
[1K-2.3,
[1K-2.4,
[1K-2.5,
[1K-4.1,
[1K-4.2,
4.1. |[9x3ameH 8 27 TK-4.3,
I1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-7.1,
[1K-7.2,
[1K-7.3,
[1K-7.4,
K-7.5
5.1. Jlekuuu
Ne | HaumenoBanue pasznena N
. HanmeHoBaHue M KpaTKOe CoJiepKaHue JIEKLIUH
pasn Y TEMBI JICKIIHIA
Omnpenenenre K03hGUIMEHTOB TEIIONEpeI1adll HAPYKHBIX OTPAXKICHHIMA
JlatoTcsi TOHATHS O TapamMeTpax BHYTPEHHETO M Hapy)KHOTO BO3IyXa.
Omnpenenenue OmnpeneneHue  BEIUYMHBI  T'Palyco-CYyTOK  OTONUTEJIBHOTO  IEepUOJa.
1 KO3 (HUITUEHTOB OmpezenieHne TPUBEIACHHOTO TEPMUYECKOTO COMPOTUBICHUS HAPYKHBIX
TerIonepe1aun OrpaXJIeHUH ¢ yueToM KO3(P(PHUIMEHTOB TEIUIOTEXHUUYECKOW OJHOPOIHOCTH.
HapYXHBIX orpaxaenuii |[Haxoxnenne (akTHueckoro CONpOTHBICHUS TEIUIONEPEAadn HapyKHBIX
orpakaeHuil. Boruncnenue gaktuyecknx kodhUIMEHTOB TEIIoNepe1ayn
Pacder moTeps TEMI0TH Yepe3 HapyKHbIE OTPAXKACHUS
JlatoTcsi MOHATHSL O IUIOLIAJM HApY)KHBIX CTEH YIJIOBBIX U HE YIJIOBBIX
nomenieHui. HaxoxaeHune miomnaan OKoH, €CJIM MIPOEM C YeTBEPTHIO WK 0e3
yerBepTU. OnpeseneHue miouaau noja Hajl He OTalJIMBaeMbIM IOABAJIOM U
Pacdet moTeps TEMIOTHI |IUTOMAAb MOTOJIKA MOCTeHETo dTaxa. OnpeneneHne TUIOMAAN HapyKHBIX
2 yepe3 Hapy>KHbIe CTEH U I10JI1a IIOKOJILHOTO 3Ta)ka U 110J1a Ha Jlarax rnepBoro staxa. Jlo6aBouHble
OTpaXIeHUS MOTEPH TEIUIOTHI Ha YIJIOBBIC TIOMEIIEHHS, HA OPUEHTALINIO OTPaXKICHU, Ha
BbICOTY mnomeleHusi. Hag0aBka Ha BpbIBaHHE HApYKHOTO BO3JyXa uepes
OTKpBIBAIOIIMECS HapyXHble nBepu. OmnpeneneHue 3arpaT TEIIIOTH Ha
[0JIOTPEB MHWIBTPALMOHHOTO BO3/TyXa.
DONeMeHTBl CHUCTEM BOJSHOIO OTOIUIEHHS. YCTPOWCTBO U MOJ00p
obopynoBaHusi. MeTonbl THUAPABIMYECKOIO pacueTa CHCTEM BOJSHOIO
OTOTUICHHS.
DJEMEHTHI CUCTEM
JlatoTcst MOHATHUS O JIBYX- M OAHOTPYOHBIX CHCTEMax BOJSHOTO OTOIUICHUS.
BOJISHOTO OTOILICHHUS.
. lopu3oHTanbHBIE W BEPTUKAJIBHBIE CHUCTEMBI, MOIYTHBIE W TYIHKOBBIE,
YcTpoiicTBo 1 monbop . . . .
IpaBUTALIMOHHBIE U HACOCHBIE, C BEPXHEU pa3BOKOMN, C HIKHEH pa3BOIKOIM, C
3 | obopynoBanus. Metoabl N o
MOATAXHOW PAa3BOJKOW M KOJUIEKTOPHBIE cHCTeMBI. [locienoBaTeabHOCTh
THJIPABINIECKOTO
ACUCTA CHCTEM THJIPABIMYECKOr0 pacueTa CUCTEM OTOIUIEHUS METOJIOM YAEIbHBIX IMOTEph
p naBieHus. [ MApaBIMYECKWid pacdyeT CHUCTEM OTOIUICHHS  METOJIOM
BOJISTHOTO OTOTUICHHS. 9
9KBUBAJICHTHBIX JIUH. [ MIpaBInvecKuii pacyeT CCTEM BOJISIHOTO OTOIIJICHUS
C UCTIOJIh30BAHNEM XAPAKTEPUCTHK YYACTKOB. YBS3Ka CTOSKOB M OTACIHHBIX
BETOK CHCTEMBI.
OTONUTENBHEIE OtonutensHble  npubopbl.  Knaccudukanus, moxbop HeoOXoanMon
PUGOPBL. MTOBEPXHOCTH.
4 Knaccugukauus, nox6op [{lal0TCA  MOHATHA O OTOMHTEIbHBIX npubopax. Kouctpykuus, cmnocob
HE0BX0IMOI nepeaayy TeIuIoThl, pabodee TaBieHne. 3arOpHO-PETYIUPOBOYHAS




apmarypa. BeHTunu, 3aBMXKKH, TPEXXOJOBbIE KpaHbI, OaTaHCHPOBOUYHBIE
KJIaIlaHbl, TEPMOPETYIUPYIOIINE KJIallaHbl MECTO HX YCTaHOBKH,
KOHCTPYKITUs, T0A00p 1 HAacTpoiika. OnpeneneHue cpeaHeit TeMneparypsl Ha
MOBEPXHOCTH OTONHUTENLHBIX NPHUOOPOB B OAHOTPYOHBIX U ABYXTPYOHBIX

MOBEPXHOCTH. cuctemax. Haxoxaenue koddduimenta 3arekaHuss B  OAHOTPYOHBIX
BEPTUKAIBHBIX M FOPU3OHTANBHBIX cucTemax. [loHsTue 00 3KBUBaJICHTHOU
IUIONIA/IA TIOBEPXHOCTH OTOMUTENbHBIX MPUOOPOB. HoOMUHAIBHBIN TETIOBOM
notok, Onpenencane HakTUUECKOMN TEIIIO0TAa9l OTOMUTEIHHBIX MPUOOPOB.
[TonkmtoueHue aOOHEHTOB K TEILUIOBOI ceTn
Jarotcst moHATHS 00 OTKPBITOM M 3aKPBITON CXeMaX MOIKIIOYCHUS 3aHUH K
Honkmouenne . |TerIoBOM ceTH. Y CTaHOBKA CYETYMKOB PETYJIATOPOB PACX0/ia U TEMIIEPATyPbl
5 | aOOHEHTOB K TEINJIOBOM
BOJIBI B cricTeMe. [1o100p MUPKYISIIIMOHHBIX HACOCOB M MECTO MX YCTAaHOBKHU.
cetn [TonmuTka cUCTEMBbI OTOIUICHUS. YCTAaHOBKAa U MOJIOOP PaCIIUPUTEIBHOTO
cocyna.
YcTpoiicTBO, OA00p U MPUHLIUI paOOTHl BEHTHIISITOPOB
Verpoiictso, mogdop u |Jlarorcs noHATHS 0 KiacCU(pUKalMU HAarHeTaTelel. Y cTpoiCTBO pajinalbHbIX
6 MPUHIUTT PAOOTHI HarHeratesne. XapaKTepUCTUKU PaJAUATIbHBIX BEHTWIATOpOB. I[lombop
BEHTUJISITOPOB BEHTUWJISITOPOB, IIEPECUYET XapaKTEPUCTHK U COB-MECTHas paboTa paauaibHbIX
BEHTUJIATOPOB.
YCTpoiCTBO, TO00P M MPUHITUI PaOOTHI HACOCOB.
. JlaroTcst mOHATHUS O KJIACCH(PHUKAIMU HACOCOB. XapaKTEPUCTHKU U MOI00D
YcrpoiictBo, mOa00p U
HAcoOCOB. IIepecueT XapaKTEepUCTUK U COBMECTHas paboTa HacOCOB.
7 MPUHITUTT PAOOTHI

HaCoOCOB.

OtoOpakeHue mpoliecca HarpeBaHUs BO3AyXa MpH IMOMOIIU Kanopudepa.
VBrnaxxHeHHe BO3ayXa OCTPbIM TMapoM. AnuabaThyeckoe YBIAKHEHHE
BO3/IyXa.

5.2. JlJaboparopHbie pabOThI

HaumenoBanue pasaciia

No
pas Y TeMBI Ja0OpaTOPHBIX HaumeHnoBanue u copeprxkanue 1a00paTOpHBIX paboT
pabot
Omnpenenenue Omnpenenenne ko3¢ (HULIHUEHTOB TEIUIONEPe1adl HAPYKHBIX OTPAKICHUM
1 KO3 PHUIIHEHTOB Onpenenenne k03 PpUINEHTOB TemIoNepeaauyd HapyKHOM CTEHBI
TETUTOTIepeIaun
HAapY>KHBIX OIpakJeHUN
Pacuer nmoteps TemnoTel (Pacder moTeps TEMIIOTH Yepe3 HapyKHbBIE OTPaKIACHUS
2 4yepe3 HapyKHbIE OnpezneneHye NOTephb TEMIOTHI TOMELICHUS
OrpaXJIeHUs
DONEeMEeHTBl CHUCTEM BOJASHOIO OTOIUIEHUS. YCTPOHCTBO M HOI00p
DJIeMEeHTBI CHCTEM
o0opynoBaHusi. MeToJbl THAPABINYECKOIO pacdyeTa CHCTEM BOJSHOTO
BOJISTHOTO OTOTUICHHUS.
. OTOTUICHHUSL.
YcTpoiicTBo 1 mo6op .
Omnpenenenre HeOOXO0IMMON TOBEPXHOCTH OTOMUTEIBHOIO IpUbOpa
3 | obopynoBanus. MeTo b
THJIPABINYECKOTO
pacuera cucteM
BOJISHOTO OTOILICHHUS.
OTtonuTensHbIe OtonutensHble  npubopbl.  Knaccudukauus, mnondop HeoOXoanmon
puOOopHI. MTOBEPXHOCTH.
4 |Knaccuduxanus, nogoop [[Tonéop pydHOro u aBTOMaTHUECKOro 6alaHCMPOBOYHOTO KJIAalIaHOB
Heo0X0IuMOM
HOBEPXHOCTH.
[ToaxmroueHnue [ToaxaroueHue abOHEHTOB K TEIJIOBOM ceTH
5 | abonHeHTOB K TermioBoi |Omnpesenenne mapaMeTpoB BO3IyXa B IOMEIIEHUN

CETHU




YcTpoiictBo, moadop u

YerpoicTBO, MOA00P ¥ MPUHIIKAI pabOThl BEHTUIISTOPOB.

6 MPUHLIMI PabOThI [TapannensHas paboTa BEHTHIATOPOB
BEHTHJISITOPOB
YerpoiicTBo, moabop U |YCTpoicTBO, MOA00P M MPUHIUI paOOTHI HACOCOB.
7 MPUHIUT pabOThI [Tepepacuer xapakTepUCTHUK Hacoca. TapupoBaHHEe MUKPOMaHOMETPA.

HaCoCOB.

5.3. CamocrosrenbHas paboTa o

OyJaroIuxCcst

Ne | HaumeHnoBanue paszaena N
CopepxaHue caMOCTOSITEILHON pabOThI
pa3n| AMCUMILIUHBI U TEMbI
Onpenenenue Omnpenenenne Ko3h(HUIMESHTOB TEIIONEPEIaYl HAPYKHBIX OTPAKICHHIMA
1 K03 HULHEeHTOB W3yueHnue maTepuania, MOAroTOBKA K OIIPOCY
Terionepeaayn
HapY>KHbIX OIpaXkIeHUN
Pacuer moteps TernoTel (PacueT noTeph TEMIOTH Yepe3 HApYKHbIE OTPAKICHUS
2 yepe3 Hapy>KHbIE W3yueHnue maTepuania, MOAroTOBKA K OIIPOCY
OTpaXKICHUS
DONEMEHTBl CHUCTEM BOJISHOTO OTOIUICHUS. YCTPOHCTBO ¥ TOIOOp
DJIEMEHTHI CUCTEM
o0opynoBaHus. MeToabl THUAPABIMYECKOTO pacyera CHCTEM BOJISHOTO
BOJSIHOT'O OTOIIJICHHUS.
o OTOIICHHUS.
YerpoiicTBo U moadoop
W3ydeHue maTepuania, MOAroTOBKA K OIIPOCY
3 | obopynoBanus. MeToibl
TUAPABINYECKOTO
pacuera cucTeM
BOJISTHOTO OTOILJICHUSI.
OtonurenbHbIE OronurensHble  npudopsl. Kiaccupukauusa, mnoabop HeoOXoauMoi
npuOOopEI. MOBEPXHOCTHU
4 |Knaccuduxanus, mogbop [M3yuenue Mmatepuaina, moAroToBKa K OMpocy
Heo0X0IUMO
MTOBEPXHOCTH.
IToaxaroyenue IMonkmroyeHe aOOHEHTOB K TEILUIOBOI CETH
5 | abonenToB K TerioBoi |M3yueHue marepuana, moAroTOBKA K ONPCy
ceTu
YcerpoiicTBo, moadop U |YCTpoHCTBO, MOI00P M MPUHIMUI padOThl BEHTUIISTOPOB.
6 MIPUHIIHAI PabOTHI N3yuenue marepuana, moAroToBKa K OMpoCy
BEHTUJISITOPOB
YcerpoticTBo, mogoop U Y CTpoHCTBO, OI00P M MPUHIUI pabOTHl HACOCOB.
7 MPUHINI PabOTHI N3yuenue matepuana, moAroToBKa K OMPOCY

HacoCOB.




6. MeToguyeckue MaTepuaJbl JJIsl CAMOCTOATEJIBLHOM PadoThl 00y4AOIMXCS M0 JMCHHUILIMHE (MOLYJII0)

OpraHuzanus caMoCTOSTENbHON paboThl 00YYAIOIIUXCS OCYIIECTBISIETCS Ha OCHOBAHHH CIIEAYIOIIMX
y4eOHO-METOJMUECKUX MAaTepUAJIOB:

1) Koncnekt nexuuii mo aucuumiuHe «CynedHas SKcrepTH3a UHKEHEPHBIX ceTel U 000pyaoBaHMUS.
Yacte 2» mis obywaromumxcsi mo crnenuanbHoct 40.05.03- CyneOHast skcmeptu3a (xpaHutcs Ha kKadempe
cyneonbix skcneptu3 CIIOIACY. DnekTpoHHBI BapHaHT pa3MelleH B AJIEKTPOHHOM Kypce «CynmeOHas
IKCIIePTU3a MHKECHEPHBIX ceTeil u obopynoBanus. Yacts 2» B Moodle -https://moodle.spbgasu.ru);

4) Meroanueckue yka3aHHs IO MOATOTOBKE K JIAOOPATOPHBIM 3aHATHAM 1o aucuuruinae «CyneOHast
HKCHEePTH3a MHKEHEPHBIX ceTel u obopynoBanus. Yacte 2» mia oOyuarommuxcs o cneruanbaoctu 40.05.03-
Cynebnas skcneptu3a (xpansarcs Ha kadeape cyneOHbix skcreptus CIIOIACY. DieKTpOHHBIH BapHaHT
pasmelieH B 3JeKTPOHHOM Kypce «CyneOHas SKCHepTH3a WHKEHEPHBIX ceTeil u o0opynoBanus. YacTts 2» B
Moodle -https://moodle.spbgasu.ru);

5) Ilnan naGopaTtopHbIX 3aHATHH 1o nuctmiimHe «CyneOHas SKCIepTHU3a HWHKEHEPHBIX CeTel |
obopynoBanus. Yacte 2» aiisa ooyqaromuxcs o cneruanbHoct 40.05.03- Cynebnas sxcriepTusa (XpaHsaTcs Ha
kadenpe cyneOupix skcreptu3 CIIOIACY. DneKTpOHHBIM BapHaHT pa3MEIIEH B JJIEKTPOHHOM Kypce
«CynebHast SKCIIEpTH3a HHKEHEPHBIX ceTel u obopynoBanus. Yacts 2» B Moodle - https://moodle.spbgasu.ru);

6) Meroanueckue yKazaHHs 10 CaMOCTOSITEIbHON paboTe oOydarommxcs mo gucuuinie «CyneOHas
AKCIIEPTHU3a MHKEHEPHBIX ceTelt u o0opynoBanus. Yacts 2» no crneruanbHocT 40.05.03- Cynebnas sxcnepTusa
(xpansitcs Ha Kadeape cyaeOHbx dxcnepTu3 CIIGIACY. DnekTpoHHBI BapHaHT pa3sMEIIeH B AJIEKTPOHHOM
kypce «CymeOHasi 9KclepTH3a HHKEHEPHbIX ceTeii W obopymoBanms. Yacte 2» B Moodle
-https://moodle.spbgasu.ru);

7) IlpumepHbIii mepeyeHb BOMPOCOB [UIsI CAMOCTOATEIbHOM TMOATOTOBKM OOYydYaromuXcs K
MIPOMEKYTOYHOW arTecTanuu no aucuumuinHe «CyneOHas dKCIepTu3a MHKEHEPHBIX ceTeil 1 000py10BaHus.
Yacte 2» no cneunanbHoctu 40.05.03- CyneOHnas skcneptusa (XpaHuTcs Ha kadeape cyAeOHBIX IKCIEPTHU3
CIIGI'ACY. DnekTpoHHBIM BapuaHT pa3MeElIeH B IEKTPOHHOM Kypce «CyneOHas dKCIepTH3a MHXKEHEPHBIX
cereit u o6opynoBanus. Yacts 2» 8 Moodle -https://moodle.spbgasu.ru);

8) IlpumepHbIii TepedeHb TeM AO0KIanoB (pedeparoB) mo maucuuiuimHe «CyneOHas sSKcmepTu3a
WHXEHEPHBIX ceTell u obopynoBanus. Yacts 2» mns obydaromuxcs no crnenuanbHocTH 40.05.03- Cynebnas
skcnepTusa (xpanutcsa Ha kadeape cynaeonnix skcrneptu3 CIIOIACY. DnexkTpoHHBIA BapHaHT pa3MeEIeH B
aneKTpoHHOM Kypce «CyneOHasi dKcrepTH3a HMHXKEHEpHBIX ceTeid u obopymoBanus. Yacts 2» B Moodle
-https://moodle.spbgasu.ru);

10) TectoBble 3amanus o aucuuminHe «CyaeOHas KCHepTrU3a WHKEHEPHBIX ceTel U 000pYA0BaHHUS.
Yacte 2» mius oOywarormxces no crnernumanbHoctr 40.05.03- CyneOnas skcmeptu3a (XpaHsATcs Ha kadempe
cyaeOnbix skcneptuz CIIOIACY. DnekTpoHHBIH BapuaHT pasMelleH B 3JIeKTpOHHOM Kypce «CyneOHas
IKCIIEePTU3a MHKEHEPHBIX ceTeil u obopymoBanus. Yacts 2» B Moodle - https://moodle.spbgasu.ru)

7. OueHoYHbIe MATEPUAJIbI /JIsl NPOBEAEeHUs] TEKYIIero KOHTPOJIsI YCIeBAeMOCTH U TMPOMEKYTOUYHOM
arTecTauvy 00y4armMXcs N0 JMCUUILINHE (MOTYJII0)
7.1. [lepedeHb KOMIETEHIINH ¢ yKa3aHUEM ITAIOB X (POPMHUPOBAHUS B MPOIIECCE OCBOCHUS AUCIMILITUHBI

Kon u HanmeHoBaHue
Ne KoHnTponupyemsle pazieisl AMCIUIIINHBI . Bun onenounoro
MHAMKATOpa KOHTPOJIUPYEMOM

/T (Motyist) KOMITETEHIHHT CpencTBa

TIK-2.1, TIK-2.2, TIK-2.3, TTK-
2.4, TIK-2.5, TIK-4.1, TIK-4.2,
TK-4.3, TIK-6.1, TIK-6.2, TIK-
6.3, TIK-7.1, TIK-7.2, TIK-7.3,
TK-7.4, TIK-7.5

Omnpenenenue K03 PHIIHEHTOB
TEIJIONEPEIaul HApYKHBIX OTPaXkJICHUI

YCTHBIN o1poc,
TECTUPOBAHUE

TIK-2.1, TIK-2.2, TIK-2.3, TTK-
2.4, TIK-2.5, TIK-4.1, TIK-4.2,
TK-4.3, TIK-6.1, TTIK-6.2, TTK-
6.3, TIK-7.1, TIK-7.2, TIK-7.3,
TK-7.4, TIK-7.5

Pacuer morepp TemIOTHl uepe3 HapyKHbIE
OTPAXKICHUS

YCTHBIN o1poc,
TECTUPOBAHUE




OJIEMEHTEl CHUCTEM BOISIHOIO OTOIUICHHA. TIK-2.1, [1K-2.2, TIK-2.3, TIK-
YerpoiictBO M Tombop  06OpyIOBAaHHSL. 2.4, 1IK-2.5, [IK-4.1, 1IK-4.2, YCTHBIH orpoc,
MeTtoapl TUAPABINYECKOTO pacyeTa CHUCTEM 1IK-4.3, IIK-6.1, IIK-6.2, IIK- TECTUPOBAHUE
BOJSTHOIO OTOTLICHIS. 6.3, I1IK-7.1, I1IK-7.2, T1IK-7.3,
I1K-7.4, IIK-7.5
[K-2.1, I[IK-2.2, TIK-2.3, TIK-
OtonutensHble mpubopsl. Knaccupukanus, 2.4, 1IK=2.5, [IK-4.1, TIK-4.2, YCTHBII orpoc,
1mo00p HEOOXOIMMON TTOBEPXHOCTH. ITK-4.3, TIK-6.1, TTK=6.2, ITK- TECTUPOBaHUE
6.3, I[IK-7.1, I[IK-7.2, I[IK-7.3,
I1K-7.4, TIK-7.5
[K-2.1, I[IK-2.2, TIK-2.3, TIK-
2.4, TIK-2.5, TIK-4.1, I1K-4.2, .
[ToxgkmroueHre aOOHEHTOB K TEINIOBOM CETH IIK-4.3, IIK-6.1, I1K-6.2, I1K- YCTHRIA onpoc,
6.3, TIK-7.1, TIK-7.2, TIK-7.3, | CCTHPOBaHHe
I1K-7.4, IIK-7.5
[K-2.1, I[IK-2.2, TIK-2.3, TIK-
YerpoicTBo, moaGOp M MPUHIUIT PAOOTHI 2.4, I1K-2.5, [IK-4.1, IIK-4.2, YCTHBIN OIpoc,
BEHTHJISITOPOB IIK-4.3, IIK-6.1, TIK-6.2, IIK- TECTUPOBAHUE
6.3, I[IK-7.1, I[1K-7.2, I[IK-7.3,
I1K-7.4, TIK-7.5
I1K-2.1, I[IK-2.2, TIK-2.3, TIK-
YerpoiictBo, moaGOp M MPUHIUIT PAOOTHI 2.4, [IK-2.5, TIK-4.1, 1IK-4.2, YCTHBIN ompoc
HAacOCOB. ’ TIK-4.3, TTK-6.1, TIK-6.2, TIK- TECTUPOBAHUE ,
6.3, I1IK-7.1, I1IK-7.2, T1IK-7.3,
I1K-7.4, IIK-7.5
TIK-2.1, TTK-2.2, TIK-2.3, TIK- TectupoBaHue, OTBETHI
2.4, I1IK-2.5, [1K-4.1, T1IK-4.2, ’
DK3amen TTK-4.3, TIK-6.1, TIK-6.2, TIK- | BOTPOCH
6.3, TIK-7.1, TIK-7.2, TIK-7.3, |23 PHAIHORHONO
IK-7.4, [1K-7.5 rera

7.2. TUMOBBIE KOHTPOJIbHBIE 3aJIJaHHsI UM UHBIE MaTepHajIbl TEKYIIETO0 KOHTPOJIS YCIIEBAeMOCTH, HEOOXOTUMbIE
JUIS OLICHKU 3HAHUI, YMEHHUI U HaBBIKOB U (MJIM) OIbITa MPO(PECCHOHAIBHOMN 1EeATENbHOCTH, XapaKTEPU3YIOIINX
3Tansl HOpMUPOBAHHS KOMIETEHIIUH B MIPOIIECCE OCBOCHUS AUCIUTIINHBI

TumnoBsle KOHTPOJIBHBIE 3aJaHUs A TNPOBEPKH CHOPMUPOBAHHOCTH HMHIMKATOPOB JOCTHIKEHMS
komnerenmmii [1K-2.1, TIK-2.2, TIK-3.2, T1K-2.4, [1K-2.5, T1K-4.1, TIK-4.2, [1K-6.1, T1K-6.2, T1K-6.3, T1K- 7.1,
I1K-7.2, I1IK-7.3, TIK-7.4, TIK-7.5

Tewma 1. TennoTexHUYECKHI pacyeT HaApYKHBIX OTPaXXICHUI

. Ilepenaya TeroThl yepe3 HapyKHbIE OTPakICHUS.

. IloTepu TEIIOTHI Yepe3 MOJI HA JIarax.

. OCHOBHBIE IOTEPH TEILIOTHI.

. lo6baBOUYHBIE TOTEPU TETIOTHI.

. IIpaBua oOMepa CTPOUTENBHBIX OIPaXXICHHI UCTIONb3YEMBIX IIPH pacyeTe NOTePh TEIIOTHI.
. [loTepu TemI0TEI Yepe3 BHYTPEHHUE OIPAKICHUS.

. TerioTeXHN4YeCKui pacyeT HapyKHbIX OIPaXIECHUN.

. TennoTexHUYeCKHil pacyeT BHYTPEHHUX OTPaXACHUN.

. [Torepu TemnoTH HAa HarpeB MHPHUIBTPYIOIIETOCS CHAPYKU BO3/yXa.
10.Y nenbHas TemIOBast MM OTONHUTENbHAS XapaKTEPUCTUKA 3/1aHMS.

11. PacueTHble napaMeTpsl HapY>KHOT'O BO3/yXa JJIsl CUCTEM OTOIUICHMS.
12. PacueTHble mapaMeTpbl BHYTPEHHETO BO3/4yXa I CUCTEM OTOILICHHUS.

O 00 1N DN K~ W~

Tema 2. BonsgHoe oTomieHue

1. Bonsubele cucremsl otormieHus. Ilpunuun pabotel. OOnacTh NpUMEHEHUs, KiacCUpUKalus,
JOCTOMHCTBA U HEAOCTATKHU.

2. JIByXTpyOHbIE CUCTEMBI BOJISIHOTO OTOIJIEHUS. MIX pa3HOBUIHOCTb, JOCTOMHCTBA U HEOCTATKH,



o0nacth npumMeHeHus. CXeMBI.

3. OnHOTPYOHBIE CHCTEMBI BOJSHOTO OTOTUICHHs. VX pa3sHOBHMAHOCTH. JIOCTOMHCTBA M HETOCTATKH.
Ob6nacts npuMeHeHus1. CXeMBI.

4. TI-o0pa3nbie cucteMbl oToruieHus. Ux pasHoBuaHOCTh. JlocTomHcTBa W HemocTaTku. OOiacTh
MIPUMEHEHUS, CXEMBI.

5. Otonurenbupie mnpubopbl. Knaccudukanus. IlpenbsBisembie TpeOoBaHUA (IKOHOMHUYECKHE,
CaHUTAPHO-TUTUEHUYECKHUE, IKCILTyaTallUOHHbIE, 3CTETUYECKHE

6. MecTHOE peryJMpoBaHUE TEIUIOOTIAYd OTOMMTENIbHBIX MNPHOOPOB. BHIBI perymupoBOYHOM
apmartypsl. Ee nieieBoe Ha3Haue€HUE U MECTO YCTAHOBKH.

7. CXeMbl TOAKITIOYEHUST OTOMUTEIBHBIX MPUOOPOB U X BIMSHHUE HA UX TEIUIOOTAAYY.

8. Koadpumments! 3arekanusi B OTHOTPYOHBIX CHCTEMax BOASHOTO oToruieHus. Ero onpenenenue.

9. OmnpeneneHue pacrojaraéMoro JaBiCHUS B CHCTEMaX BOJISHOTO OTOIUICHHS (MCKYCCTBEHHOTO,
€CTECTBEHHOTO, O0IIIEr0).

10. IlocnemoBaTeabHOCTh THAPABIMYECKOIO pacyeTa CHUCTEM BOJSHOTO OTOIUICHUS 110 METOAY
YACIBbHBIX IOTEPb JABJICHUS.

Tema 3. YcTpoiCTBO OTONMUTENHHO-BEHTHISIITAOHHOTO 000Dy 10BaHUSI
. YCTpOWCTBO paIMaJIbHBIX U OCEBBIX BEHTUIISATOPOB.

. XapaKTepUCTUKHU BEHTUIISITOPOB.

. Pabota BeHTMIISITOpA B CETH.

. CoBMecTHas paboTa BEHTUIISITOPOB.

. [lepecueT xapakTepruCTUK BEHTUISITOPOB.

. YCTpOHCTBO HACOCOB.

. [Ton6Gop Hacocos.

. BoicoTta BcackiBaHMsI Hacoca.

. Oro0Opaxenue 00paboOTKH Bo3ayxa Ha i-d quarpamme.

O 00 1N DN K W —

Tunosrie KOHTPOJIBHBIC 3aJlaHus UL IIPOBECACHU A TCKYILICTO KOHTPOJIA YCIIECBACMOCTH
1. 3AJIAUA 1

[TpoBepuTH, yIOBIETBOPSIET JIH TEIIOTEXHUYECKIUM TPEOOBAaHUSAM HapyXKHas CTE€HA YKUJIOTO 3JaHUS U3
TJIMHSHOTO OOBIKHOBEHHOT'O KUPIHYa, eciu ee ToamuHa — 0,64 M, a 31anne Haxoautces B T. Apocnasne? Kakoit
TOJIIIIUHBI JOJKHA OBITh CTEHA, €CIM KHUPIMUYHYI0 KJIaJKy 3aMEHUTh Ha KepaM3UTOOETOHHYIO TaHelb
m1oTHoCcTEI0 600 Kr/M3?

3AJIAYA 2

[TpoBepuTH, YIOBIETBOPSET JIM TEIUIOTEXHHYECKUM TPEOOBAHUSAM KUPIIUYHAS HAPY)KHAsI CTEHA KUIJIOTO
31aHus, ecu KoddduimeHt Teronepenauu ee pasex 0,90 Br/(M2+°C)? 3nanue naxoautcs B r. EkarepunOypre.

Uro Oyner, ecay KUPIUYHYIO KJIAJKy 3aMEHHTh Ha KEpaM3WTOOCTOHHYIO MaHeNb IUIOTHOCTBI0 600
Kr/M3?

3AJIAUA 3

Kakoli momkHa OBITH TeMIepaTypa BHYTPEHHETO BO3/yXa B MOMEIICHHH, YTOOBI TEMJIOBOW MOTOK
paguaropa MC-140-108, paccuntannoro Ha nmojuepxkanue °C, yBemuumics Ha 20%?
CucreMa OTOIUICHUS IBYXTPYOHast, ¢ BepxHel pa3Boakoit. [lapametpsl Temnmonocutens: °C  °C.

3AJIAUA 4

Kak n3menunTcs TermioBoi motok paguatopa MC-140-108 u3 12 cekiuii, yCTaHOBJIEHHOTO B IIOMEIICHUN

¢ °C, mpu uU3MEHEHUH B ABYXTPYOHOH CHCTEMe OTOIUICHHUS C BEpXHEHW pa3BOJKON meperaja TemmepaTyp C
OC 0, ‘7
no °C?



3AJIAUA 5

Tennomorepu B XujioM momMemieHnn Obun paccuutanbl nmpu  °C,  °C. Ha cKOJIBKO H3MEHHTCS
TEeMIIEpaTypa BHYTPEHHETO BO3/1yXa IPU MOBBILIEHUHN TEMIIEPATYpsl HApYKHOTO 10  °C, €ClIM OTONMUTENbHBIN
npuOop, YCTAHOBJIEHHBIM B 3TOM IOMEIIEHUHU, OyneT otaaBath Ha 10% MeHbIE pacueTHOro KOJUYECTBa
TEIUIOTHI. JIOTIOIHUTEIBHBIMY TETIIONOTEPSIMU TPEHEOPEYb.

3AJIAYA 6

Kakas TtemnepaTypa BHYTPEHHEIO BO3/lyXa YCTAHOBUTCS B IOMELIEHHM, PACIIOJIO0KEHHOM Ha IEPBOM
ATa)Ke TPEXITAXKHOTO 3[aHUs B T. SIpociasie, eciu B HEM OTKJIIOYEH OTONUTENbHBIH mpubop? C ABYX CTOpOH
3TO MOMEIIEHUE COCEICTBYET C KOMHAaTaMHt, B KOTOpeIX  °C, a ¢ TpeThelt — ¢ kopunopom, rae  °C.

["aGapuTHBIE pa3Mephl OTpaXKICHUMN: HApYKHasl ¥ BHYTPEHHSS CTEHbI — 3X4 M, okHO — 1,5x1,2 M, 1BEpb B
Kopuaop —2x1 M, moJ Ha J1arax u nepexkpeitue —4x4 M. Bennunasl k03¢ QUIMEHTOB TeIIoNepeaay: Hapy>KHOU
crenbl — 1,2 B1/(M2+°C), BHyTpeHHuX cteH - 3 Bt1/(M2+°C), okna — 2,5 Bt1/ (M2°C), MEXIy>TaKHOTO
nepekpsiTas u asepu — 0,5 B1/(m2+°C).

3AJIAYA 7

Onpenenuth 00bEM OTKPBITOTO PACHIMPUTEIHHOTO 0aKa rpaBUTAIIIOHHON CHCTEMBI OTOIUICHUS 3/1aHus,
€CJIM MAaCCOBBIN pacXo/l BOABI  KI/4, TeMIeparypa ropsueit Boasl -  °C, TeMrieparypa oopatHoii Boasl -  °C.
OtonurenbHblE TPUOOPHI — UYTYHHbIE CEKLIMOHHBIE PAaHaTOPBI.

3AJIAYA 8

Cucrema OTOIUICHHS 9-3TAXKHOIO KUJIOTO JOMa C YyI'YHHBIMU PaiMaTOpaMu TEIIOBOM MOIIHOCTBIO 160
KBT U ¢ HE3aBUCHUMBIM OT TEIUIOBOM CETU KOHTYPOM IUPKYJSIIIUU JTOJDKHA OBITH 000pYyIO0BaHA 3aKPBITHIM
paciMpuTenbHbIM  cocyqoM. Kakas nomkHa OBITh €MKOCTh COCYy-Aa, €CJIM pacueTHbIe TeMIepaTyphl
tTeronocurens B cucreme 90-70 °C?

3AJIAYA 9

OnpenenuTts MOTEPHU JaBIEHUS B LUPKYJIALMOHHOM KOJbIIE (CM. PUCYHOK), €CIIM CKOPOCTh JIBUKEHUS
BOJIBI TIO TPYOOIIPOBOAaM (TPYOOIIPOBOIBI CTAIBHBIE BOJOTA30IPOBOIHbIE, IETKHEe, MM) paBHa 0,4 m/c.

Ha ckonpko yBemumumrtest Terwiootnada pamuatopa MC-140-108 w3 10 cekmwmii, yCTaHOB-JICHHOTO B
nomenteHuu ¢ °C, mpu U3MEHEHHH B JBYXTPYOHOW CHCTeMe OTOIJICHHS C BEpXHEH pa3BOAKOW mepemnajna
temneparypc °Cpao °C?

3AJIAYA 10

[TonobpaTh OanmaHCHPOBOYHBIM KiamaH A cTosika auaMerpoM 20 MM OJHOTPYOHOH cuCTeMbI
OTOIUJICHUSI , €CJTU €TI0 CONPOTUBIIEHNE Heo0X0oauMo yBennuuTh Ha 1,5 kIla. Pacxon TeroHocuTens yepes CTosK
coctaisieT 600 Kr/4.

3AJJAYA 11

VYcTaHOBUTH aBTOMATUYECKHH OaTaHCHUPOBOYHBIM KJIAllaH Ha BETKE CHCTEMBI OTOIUICHUS JUAMETPOM
20mMm umeroteii conportupnenue 15 klla mpu pacxoae 500 kr/uac. ConpoTUBIEHNE OCHOBHOM pacueTHOM BETKH
cocrasmio 50 kl1a.

7.3. Cucrema OLIEHHBAaHHS PE3YyJIbTATOB OOYYEHHS MO AMCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH



O1eHKa «OTIUYHOY
(3auTeHO)

3HAHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUIUIMHBIL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 3a IIPpeeiibl yueOHOM
IPOTPaMMBlI;

- TOYHOE HMCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUILHOE U3JI0)KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M INIyOOKO€ YCBOCHHE OCHOBHOM U JIONOJIHUTEIBHOM JIMTEpaTyphl,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCSI B TEOPUSX, KOHIENIUAX U HAIPABICHUAX AUCHUILUINHBI U
JIaBaTh UM KPUTHYECKYIO OIICHKY, UCIIOIb3Ys HAyYHBIE JTIOCTUKECHHUS APYTHX
JUCLUIUINH

HaBBIKH:

- BBICOKUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyel mporpamMme
KOMIICTCHITHIA;

- BJIaJIe€T HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHbBIE IPOOIIEMBI U
HECTaHJApPTHBIC CUTYAIUH;

- IPUMEHSET TEOPETUYECKHE 3HAHUsI [ BbIOOpa METOIUKHU BBIIIOJHEHUS 3a1aHUH;
- TPaMOTHO 00OCHOBBIBACT X0/l pEIICHUS 3a/1a4;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM TUCLUIUIMHBL, YMEHHE €ro

3¢ PEKTUBHO UCIIOJIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUAX, AaKTUBHO yJacTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS 110 TUCLUILIMHE;

- YCBOEHHUE OCHOBHOM U JIOTIOJIHUTEIbHON JINTEPATYPhl, PEKOMEH0BaHHOM padoueit
IpOrpaMMOil 10 TUCHUIUIMHE (MOAYIIIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATLCS B OCHOBHBIX TEOPUSAX, KOHIICTIIUAX U HAIPABICHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, TMHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 000OCHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HUHCTPYMEHTAPUEM 110 JUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B
MIOCTAHOBKE U PELICHUH HAY4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YIaCTUE B IPYIIIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KyJIbTYphl UCIIOJIHEHUS 3a/1aHUI;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHU I BHIOMpPAET CTAHJAPTHYIO METOUKY BBIITOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyveil mporpaMMoit;

- UCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIENIaTh BHIBOJIbI 0€3 CYIIeCTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BIIaJICET HHCTPYMEHTapueM y4yeOHON AUCHIUILIMHBI, YMEHUE €T0 UCII0JIb30BAaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOACTBOM IIperojaBaTesis pelaTh CTaHJapTHhIEC 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYJOBJIETBOPUTENBHO» |- (pparMeHTapHbIe 3HAHUS 110 JUCLUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JVCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YPOBEHb KYJIbTYpPbI UCIIOJHEHUS 3aJaHUI;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3as1BJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernyeckue BONPOCHI M MPAKTUYECKHE 3aJaHMs Uil MPOBEIEHUS ITPOMEXKYTOUHOM arrecTaluu
oOyuaromuxcsi, He0OOXOAUMBIE ISl OLIEHKH 3HAHWW, YMEHMH M HaBBIKOB U (MJIM) OMbITa MpodeccHoHaTbHOM
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernyeckue BONPOCHI AJIsl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluy 00yJarouXcs
. Ilepenaya TerioThl yepe3 HapyKHbIE OTPakICHUS.
. Iorepu TemIOTHI Yepes Mo Ha Jlarax.
. OCHOBHBIE IOTEPH TEIJIOTHI.
. lo6baBOUHBIE TOTEPU TETIOTHI.
. IIpaBua oOMepa CTPOUTENBHBIX OrPaXXI€HUH NCTIOIb3yEeMBIX NIPH pacyeTe NOTePh TEIIOTHI.
. [loTepu TemnoTH! Uepe3 BHYTPEHHHUE OTPaKICHUS.
. TerioTeXxHN4YeCKUI pacyeT HapyKHbIX OIPaXICHUN.
. TennoTexHU4YeCKHil pacyeT BHYTPEHHHUX OTPaX<JICHUI.
. [Torepu TemnoTHl HAa HarpeB MHPHUIBTPYIOIETOCS CHAPYKU BO3/yXa.
10.Y nenbHas TemIOBast WM OTONHUTENbHAS XapaKTEPUCTUKA 3/1aHMUS.
11. PacueTHble napaMeTpsl HapY>KHOT'O BO3/yXa JJIsl CUCTEM OTOILIICHMS.
12. PacueTHble mapaMeTpbl BHYTPEHHETO BO3/1yXa /Il CUCTEM OTOILICHUS.
13. Bonsuble cuctembl otoruieHus. [lpuHumn pabGotbl. OOnacTe NpUMEHEHHs, Kiaccuukaius,
JIOCTOMHCTBA U HEJAOCTATKHU.
14. JIByxTpyOHBIE CHCTEMBI BOISHOIO OTOIUIEHUS. VX pa3HOBHIHOCTH, JOCTOMHCTBA M HEAOCTATKH,
obnacte mpuMeHeHus. CXeMBbl.
15. OnHOTpyOHBIE CHCTEMBI BOJISIHOTO OTOIIeHHs. X pasHOBUAHOCTD. JlOCTOMHCTBA U
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Henoctatku. O0nacTs npuMeHeHus. CXeMBl.

16. IT-o6pa3nbie cuctembl oToruieHHs. Mx pasHoBuaHOCTh. JlocTomHCTBAa M HemocTtaTku. OO0JacTh
MIPUMEHEHHUSI, CXEMBI.

17. OtomurenbHbie TpuOOpel. Kiaccudukamms. IIpeapsBiasemble TpeOoBaHUA (PKOHOMUYECKHUE,
CaHUTAPHO-TUTUEHUYECKHUE, IKCILTyaTallMOHHbIE, 3CTETUYECKUE

18. MecTHOEe peryaupoBaHuEe TEIUIOOTAAUd OTOMMTENbHBIX NpUOOpOB. Buubl perynmpoBodHON
apMarypsl. Ee 1ieieBoe Ha3Hau€HNE U MECTO YCTAHOBKHU.

19. Cxembl NOJKITIOYEHHS OTONMUTEIBHBIX MPUOOPOB U UX BIUSHUE HA UX TEIJIOOTAAYY.

20. KoaddunmenTs! 3aTeKaHusi B OTHOTPYOHBIX CHCTeMaxX BOASHOTo oToruieHus. Ero onpenenenue.

21. OmnpeneneHue pacrojaraéMoro JaBlieHUS B CHUCTEMaX BOJISHOTO OTOIUIEHUS (MCKYCCTBEHHOTO,
€CTECTBEHHOTO, O0IIIEro).

22. [locnenoBaTenbHOCTb THAPABINYECKOTO pacyeTa CUCTEM BOASIHOTO OTOILICHUS 10 METOY yIeIbHBIX
MOTEPh J1aBJICHUS.

23. YCTpOUCTBO paiMaJIbHBIX U OCEBBIX BEHTUJISITOPOB.

24. XapakTepUCTUKU BEHTUJISTOPOB.

25. PaboTa BEeHTHJISATOpPA B CETH.

26. CoBmecTHast paboTa BEHTHIIATOPOB.

27. Ilepecyer XapaKTepUCTHK BEHTHIATOPOB.

28. YcTpoiicTBO HACOCOB.

29. ITonGop HAacOCOB.

30. BricoTa BcacbiBaHUS Hacoca.

31. Orobpaxenue 06pabOTKH Bo3ayxa Ha i-d quarpamme.

7.4.2. [lpakTryeckue 3aJaHnus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlMH 00yJarOIIuXCsI

[IpakTuyeckue 3agaHus sl POBEACHHUS MTPOMEKYTOUHOM aTTECTAllMH O0yYarOMIUXCsl Pa3MEIeHbI 110
ampecy: DOUOC Moodle https://moodle.spbgasu.ru/course/view.php?id=2967 (CynebHas 3KcrepTh3a
WH)KEHEPHBIX ceTeil u 00opynoBanus. Yacte 2)

7.4.3. IlpumMepHble TEMBI KypCcOBOM paboThl (poeKTa) (IIpU HATUUNHN)
KypcoBbie paboThl (MpOEKThI) yueOHBIM TUIAHOM HE MPEAYCMOTPEHBI

7.5. MeTtoaudeckue MaTepHalbl, ONPEAEISIONUe MPOoIeyphl OIICHUBAHUS 3HAHHUM, YMEHUN, HABBIKOB U (UJIH)
OTIbITa MPO(ECCUOHANBHOMN EATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OPMUPOBAHUS KOMIETEHLIUN

[Ipouenypa mnpoBeAeHHUs NPOMEKYTOUHOW aTTECTAllMM M TEKYLIEro KOHTPOJIS YCIIeBaeMOCTH
pErlaMeHTUPYETCS JIOKATbHBIM HOPMATUBHBIM aKTOM, ONPEIEISIONIUM MOPSIOK OpraHu3alui U MpOBEACHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTallii 00y4aroImuxcsl.

[Tpouenypa oueHuBaHus (POPMHUPOBAHUS KOMIETCHIIMH TPU TPOBEACHUH TEKYHIEr0 KOHTPOJIS
NpHUBe/AeHa B 1. 7.2. TUNIOBBIE KOHTPOJIbHBIE 3a/1aHUS UJTH MHBIE MaTepUalIbl TEKYILIET0 KOHTPOJIS IPUBEACHDI B 1I.
7.3.

[TpomexyTouHas aTTecTalys 1o JUCHUIUIMHE IPOBOAUTCA B (hOpMe IK3aMeHa.

B sk3aMeHanMOHHBI OWJIET BKJIIOYEHO JIBa TEOPETUYECKMX BOMNpPOCAa U IMPAKTHUYECKOE 3aJlaHHe,
COOTBETCTBYIOIIE COACPKAHUIO (POPMHUPYEMBIX KOMIETEHIMNA. DK3aMEeH MPOBOAUTCS B ycTHOM (opme. s
MOJITOTOBKHM IO 9K3aMEHAIIMOHHOMY OuieTy oTBoauTCs 40 MUHYT.

7.6. KpI/ITCpI/II/I OLICHHWBAaHUA C(I)OpMHpOBaHHOCTI/I KOMIIETCHITUIM IIpu IMMIPpOBCACHUN HpOMC)KyTO‘IHOﬁ aTTeCTaluu

YpoBeHb OCBOCHMS M OIICHKA

OneHka
Kpurepun Onenka
«HEYAOBIETBOPUTEID Onenka «xopomo» [ OleHKa «OTIMYHO»
OLICHUBaHMS o «YZAOBIIETBOPUTEIBHO»
HO»
«HE 3aYTEHO» «3a4TEHOY




YpoBeHb 0CBOEHHUS
KOMIIETEHITHH
«HENOCTATOYHBII.
Komnerenuuu ne
chopMUPOBaHBI.
3HaHMsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMITETCHITHH
«TOPOTOBBIN».
Komnerentuun

c(hOpMHUPOBAHBI.
CdopmupoBaHsI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMIIETEHIIUHT
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHUs OOLIMPHBIE,
CUCTEMHbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHITUN
«BBICOKHU.
KomnereHniimmn

chopMUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHbIE,
BCECTOPOHHHUE. Y MEHHUS

c(OpMHPOBAHBI 3HAaHUU. YMEHUs HOCSIT YCIELHO PUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEIIEHUIO TUMIOBBIX | TBOPYECKHUX 3aJlaHUM.
JleMoHCTpUpYyeTCs 3a/1aHUM. JemoHcTpupyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcs BBICOKMH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIbHOCTH,
MIPAKTUYECKOTO YpOBEHb BBICOKAsl aJallTUBHOCTD
HaBBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOT'O
IPAKTUYECKOIO
HaBBIKA.
Obyuarommiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,
npoOesbl B 3HAHUAX TEOPETUYECKOIO OHMMAaHUE BCECTOPOHHUE U
y4eOHOro MaTepuarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0MYCKal0TCA -HETIOJIHbIE OTBETHl | KOHTPOJMPYEMOro | 3HAHUS IPOrPAMMHOTO
MPUHIHUITHATIEHBIC HA OCHOBHbBIE o0bpema MaTepuana,
OLIMOKY MpHU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuaia, CYLIHOCTH U
ousera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HaHHUE U TIOHUMaHue IIOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX NIOHATUN U CYILIIHOCTHU Martepuana IIPOLIECCOB U SIBJICHUI,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBA3b | paMKax 00Cy»KIaeMbIX
3HaHHA JOTIOJIHUTEIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHul Ousera. BOIIPOCHI. MIPOTUBOPEYHS, YCTaHABIIMBATh U
npobIeMbl U OOBSCHSTH CBSI3b
TEHCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIIbHBIE U MoclieZIoBaTeIbHbIE,
KOHKpPETHbIE, Oe3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 5K3aMCHATOpaA.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO0yuarommuiicst
MPaKTUYECKOTO BBITIOJIHUIT BBITIOJIHUII MPaBUJILHO BBIMOTHUII
3aJaHus OuneTa MPAaKTHYECKOE MPAaKTHYECKOE MPAaKTHYECKOE 3aJaHUE
oOyuaromuiics 3a/laHue ounera ¢ 3a/laHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIBIINMHU OTJINYHbIE YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomme | ydebHOro marepuana.
[IpaxkTrueckue OLINOKH B yMeHus B paMKkax | Pemaer npeioxeHnHbie
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO PaKTUYECKHE 3aJaHUS
BBITIOJTHCHBI U PEIICHUH y4eOHOTro MaTepuania. 0e3 omuboK
YMCHHA OO0yuaromuiics He MPAKTUYECKUX [IpennoxeHnHbie OTtBeTui Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHUM. PaKTUYECKUE JOTIOJTHUTEbHBIE
owera npu [Ipu orBeTax Ha 3a/IaHUs] PELIEHBI C BOITIPOCHI.
JIOTIOJIHUTEIIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIBIINMHU
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HETOYHOCTSIMH.
MIPEnoIaBaTeis. JOMYIIEHO MHOTO OtBerun Ha
HETOYHOCTEH. OOJBIIUHCTBO
JOTIOJTHUTEIbHBIX
BOITPOCOB.
He moxer BpIOpath HcnbiTeiBaeT bes 3arpynHenuit IIpumensier
METOAUKY 3aTPyAHEHHS 110 BBIOMpAET TEOPETUYECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHUSI 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nomyckaet ommbox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylIaloIIKe JOTHKY | Tpu BeimoiaHeHnuu | Jlomyckaer ommOku 3a/1aHUi.
pelieHus 3aay. 3aJlaHUi, HAPYILIEHUS | TIPU BHITIOJHEHUHN CamocTtosiTeTbHO
Jlenaet HEKOPPEKTHbBIE| JIOTMKU PELICHUS 3a/1aHUil, HEe aHAIU3UPYET
BBIBOJIBI. 3a/ay. HapylIaIne pe3yibTaThI
BIIAJICHUE He moxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamoTtHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
BBIBOJIOB. pe3ynbTaTam
UcnriTeiBaeT pelieHus 3a1a4n.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

OneHka 1O JUCHMIIMHE 3aBHCUT OT YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKPEIUIEHHBIX 32
JTVCIUTUIMHOW, W TIPEICTaBIsIeT COO00M cpenHee apu(MeTHIecKoe OT BBICTABICHHBIX OICHOK 10 OTACITHHBIM
pe3yabTataM 00y4eHus (3HaHUs, YMEHHUS, BIaICHHE HAaBbIKAMHU ).

O1eHKa «OTIIMYHOY»/ «3a4TEHOY BBICTABIISIETCS, €CITH CpeIHee apu(hMETHIECKOEe HaXOIUTCSl B HHTEpBAIS
ot 4,5 o 5,0.

O1eHKa «XOPOII0Y»/«3a4TEHOY» BBICTABIISIETCS, €CJIA cpeHee apu(METHUECKOE HaXOUTCS B MHTEpBAJIe
oT 3,5 no 4,4.

OreHKa «yI0BJIETBOPUTEIBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIH CpelHEe apU(PMETHIECKOE HAXOJUTCS B
uHTEpBajue ot 2,5 1o 3.,4.

OrneHKa «HEYOBIECTBOPUTEIHHO»/ «HE 3a4TEHO» BBICTABISETCS, €CIH CpeaHee apupMETHUECKOe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TEXHUYECKOE oO0ecneuyeHue JUCIUIIIMHBI (MOTYJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEILHOM JINTEPATYPhI, HEOOXOIUMOH JIJIs1 OCBOCHHUSI TUCITUATIIIUHBI (MOTYJIs)

KommuecTBo
9K3EMILISIPOB/3JEKTP
oHHBII agpec DbBC

Ne ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U
/1 y4eOHO-METOIMYECKON JTUTEPATYPHI

OcHOBHASl JJUTEPATYPA

CazonoB D. B., Bentusinus: TeopeTuueckne OCHOBBI pacuera, Mocksa: FOpaiit,| https://urait.ru/bcode/

1 |2020 452519
2 |lxaposckwuii A. JI., Temmocnabxenne, Cankr-IlerepOypr: Jlans, 2020 https://e. lanbook.com
’ ’ ’ /book/136185
https://www.studentli
3 |Komko B.M., Temnocua6:xenne, Mocksa: ACB, 2017 brary.ru/book/ISBN9

785930938906.html

JlonoJHUTEIbLHAS JIUTEPATYPA

http://www.iprbooksh

1 |Opnosa A. ., Pomanenko b. P., Muxaiickas O. B., Beatwnsaus. Yacts 1, , 2019 0p.1u/93855.htm

Cyxanoea M. MH., CyxamoB K. O., IIpoexkrupoBanue cucreMm http://ntb.spbaasu.ru/
2 |remnorasocHaOxkeHUs M BEHTWIALMHU. BeHTmwisanus Ha ocHoBe BIM-monenu B P elib /'05)0591 | '
Autodesk Revit MEP, Cauxr-IletepOypr, 2018

BacuibeB B. ®@., Cyxanosa U. U., Banosa 10. B., Yisamesa B. M., ITyxkan B.
3 |A. Oromrenne u Bentumsims skuioro snanms, Cankr-Ilerep6ypr: Cankr- https://www.iprbooks
I[TeTepOyprekuii rocyIapcTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIA yHUBepcuTeT,| hop.ru/80754.html

9bC ACB, 2017

Jlymma K. W., Ilmomenko H. lO., TemnorazocuaOxeHre W BEHTUIISIIHSL.
1 KoHCTpynpoBaHue M pacueT MHKEHEPHBIX CHCTEM MHOTOKBAPTUPHEIX kuibix | http://www.iprbooksh
31anui, MockBa: MOCKOBCKHIM TOCY1apCTBEHHBIA CTPOUTENBHBIN yHUBEPCUTET,|  OP.ru/76898.html

Aii ITu Op Menuna, O5C ACB, 2018

Opioga A. 5., Pomanenko b. P., Benrtwsaus. Yacts 2, MakeeBka: Jlonbacckas| http://www.iprbooksh
HAIMOHAJIbHASI aKaJIEMHsI CTPOUTENbCTBA U apXxuTekTypsl, O6C ACB, 2019 0p.ru/93856.html

OO6yuaromuecs U3 yrciaa uHBaIUA0B 1 il ¢ OB3 obecnieunBaroTcs e4aTHBIMU U (WIIH) 3J1€KTPOHHBIMU
o0Opa3oBaTeNbHBIMU pecypcaMu B (popmax, alaiTUPOBAHHBIX K OTPAaHUYEHUSAM UX 370POBbSI.

8.2. Ilepeuensr pecypcoB HMHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON cetu «MHTepHET», HEOOXOIUMBIX IS
OCBOEGHUS AUCHIUILITUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «HTEpHET DJIEKTPOHHBIN aJipec pecypca
BOUOC Moodle CynebHast skcmepTh3a uHXKEHepHbIX cereit wu[https://moodle.spbgasu.ru/course/view.p
obopynosanus. Yacts 2 hp?id=2967
DnexTpoHHas 6ubnnoreka Mpouc 64 http://ntb.spbgasu.ru/irbisé4r plus/
DIeKTPOHHO-O0MOIMOTEe Has crcTeMa u3natenbersa 'Jlans" https://e.lanbook.com/
DIEeKTPOHHO-OMOIMOTEeYHAs CHCTEMA U3/1aTelIbCTBa "IOPANT" https://www.biblio-online.ru/

DeKTpOHHO-01OIMoTeuHast cucteMa u3aarenbersa "IPRbooks"”  |http://www.iprbookshop.ru/

®enepanbHbIil 00pazoBaTenbHbIN nopTan "ExnHoe okHO 1ocTyna K

. http://window.edu.ru
00pa3oBaTeIIbHBIM pecypcaM

Tex.JIut.Py - TexHnueckas qureparypa http://www.tehlit.ru/

Poccwmiickas rocymapcTBeHHas OnOInoTeKa WWW.rsl.ru




DONeKTpoHHBIA (OHI TPaBOBOW H HOPMATHBHO-TEXHUYECKOMH
JOKYMEHTAIlMK B 00JacTH CTPOMTENBCTBA W mpoekTupoBanus, |http://docs.cntd.ru
0e30IacHOCTH ¥ OXPaHBI TPY/A, SHEPTETHUKY U HeTerasa, mpana.

8.3. [lepeueHs coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 TaHHBIX U MH()DOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBanue DIIEKTPOHHBIN ajpec pecypca

KomnbrorepHblit KJIacc

Buptyanbsabie 1abopaTtopHbie paboThl 0 TermioTeXHuKe CIIGTACY (ayn. 425)

https://www.spbgasu.ru/Univer
OopasoBarenbubie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

DNeKTPOHHBIHA (HOH]I IPABOBOM U HOPMATHBHO-TEXHUYECKOUN JOKYMEHTAITUN
B 00JaCTH CTPOMTENLCTBA M NPOEKTHPOBaHMs, Oe3omacHocTH W oxpanbi|http://docs.cntd.ru
TpyAa, SHEPreTHKH ¥ HedTerasa, npasa.

Tex.JIut.Py - TexHuueckas qureparypa http://www.tehlit.ru/
Enunblii  2JEeKTpOHHBIA  pecypc  y4eOHO-METOIHYECKOH  JIUTEepaTyphl

CLIGCACY www.spbgasu.ru
Poccuiickas rocyapcTBeHHasi OMOJIMOTEKA WWW.Isl.ru

OenepanbHblil  00pa3oBaTenbHBI mopTan "EnuHoe OKHO JocTynma K

" http://window.edu.ru
00pa3oBaTelIbHBIM pecypcam

Hayunas JIIEKTPOHHAS

Hayunas anexkrponnas 6ubnuoreka eLIBRARY.RU suborexa eL IBRARY RU

KTPOHHO-OMOIMOoTEYHAS UCTEM U31aTENbCTB "KoHCYIIBTaHT .
DIeKTPOHHO-OHOMMOTCHA crctema Jateipersa OHCYJIbTA https://www.studentlibrary.ru/

cryneHrta'
DJICKTPOHHO-0MOIMOTEeUHas cucTeMa u3aartenbcTea "IPRsmart" http://www.iprbookshop.ru/
DIeKTPOHHO-0MbIMoTeuHas cucreMa n3narenscrsa "IOPAUT" https://www.biblio-online.ru/
DIeKTPOHHO-0MOIMOTEUHAs CHCTeMa u3aarenbeTsa "Jlanp" https://e.lanbook.com/
DnexTponHas 6ubnuoreka Upouc 64 Ihl}';?://ntb.spbgasu.ru/|rb|564r_p
Cuctema auctannuornoro ooyuenust CIIoI'ACY Moodle https://moodle.spbgasu.ru/
HNudopmannonHo-npaBoBas 6a3a gaHHbeIx Konekc ggg”gaSUdata'Ian'Spbgasu'm/d
NupopmanronHo-npasosas cuctema Koncynbrant Wlaw.lan.spbgasu.ru\Consultant
pratt P Y Plus ADM
\\law.lan.spbgasu.ru\GarantClie
WNupopmanronHo-npaBoBas cuctema [ apant nt
JlaGopaTopHble pabOTHI IO THAPABINKE http://www.labrab . ru /spbgasu

8.4. Ilepeuenp HMH(OPMAIMOHHBIX TEXHOJOTHMM, HCIHOJB3YEMBIX MPHU OCYIIECTBICHUU O0Opa30BaTEIbHOTO
mporecca IO JUCUUILIMHE, BKJIKOYas II€peYeHb JIMIEH3MOHHOIO M CBOOOJHO pPacIpOCTPaHSIEMOIo
IPOrpaMMHOT0 0OecreueHust

Croco6 pacrpocTpaHeHUs

HaunmenoBanue (JIMIIEH3MOHHOE WJIK  CBOOOJIHO
pacopocTpaHIeMOe)
. . HoroBop Ne 132009689201 ot
Microsoft Windows 10 Pro 18.12.2020r
Horosop
Bupryansnas nabopatopus npaktukyma "TemnnorexHuka" Nel9 “or  27.02.2018 'r. ¢ MII
O06pazioBoit T.b. Jlunensus
oeccpodHas

Horoop  Ne  2018.52901 oT

Agisoft Metashape 08.05.2018 r. JIuniensust 6eccpounas




Renga

Ceptudurxar Ne J[JI-19-00073 ot
23.05.19r

Auditor EDU CO

[Tucemo oT 27.09.2018
NeSPB/RU/09/2018 . SANKOM Sp.
Z 0.0. JIuniensust 6eccpoyHast

Auditor OZC Bepcus 6.9

becrulatHo  oTr  mpou3BOAMTENA
SANKOM, MMUCHBMO Ne
SPB/RU/09/2018 ot 29.09.18 .
JIuueHsus 6eccpoyHas

Scilab Bepcust 6.0.1

CB00OOHO pacpoCTpaHsIeMOe

KOMIIAC-3D KompasFlow

Horosop Ne AC3-23-00025 or
30.01.2023 r. JIunen3us 6eccpouHas

Bupryansnas nabopatopust «kKEMAKET»: ['a3ocHabxenue

KonTpakT Ne 4983/06 ot 31.03.2021
r. ¢ UIl Usamenko O. B. JIuueHsus

OeccpoyHas
KomruiekT BupTyanbHbIX cTeHI0B "TemnocHa0xkeHne U OTOMUTENbHbIE Morosop Mo J132211135746 ot
" 14.03.2022 1. ¢ OOO"busnec-
prOOpbI "
Mapxket". JInnensus: 6eccpounast
Kontpakt Ne 7246/22 ot 25.07.2022
Zulu Gas 21 r. ¢ OOO "l[lonutepm". Jlunensus

OeccpoyHast

NanoCAD Unxenepusiii BIM

Ceprudukar ¢ 14.09.2022

ZuluThermo 8

Kontpakr Ne 7246/22 ot 25.07.2022
r. ¢ 00O '"llomurepm"Jlunensus
OeccpouHast

8.5. MarepuanbHO-TeXHUYECKOE 00ecIeYeHUe TUCIIUITIIMHbI
CBezneHurst 00 OCHAIIEHHOCTH YYEOHBIX ayAUTOPUI U MMOMEIICHUH ISl CAMOCTOATEIBHOM paboThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEIIEHUI
JUIsl CAMOCTOSITENIbHON paboThI

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHUYECKUMU
CpeAcTBaMu 00y4YeHus

65. VYueOHble ayauTOpuUd JUISI  MPOBEACHUS
MPaKTUYECKHUX 3aHSATHH, TPYIIIOBBIX u
VHJIMBU1yaJIbHBIX KOHCYJIbTAIIHH, TEKYLIETro

KOHTPOJIS U MPOMEKYTOUHOM aTTECTallNKN

Kommiekr MYJIbTUMEANINHOTO o0opyioBaHUs
(mepcoHaNbHBIN KOMIIBIOTED, MYJIbTUMEIUMHBINA
IIPOEKTOpP, JKpaH, ayJuo-CUCTEMA), JOCKA, KOMILUIEKT
y4eOHOI Me0enu, MOAKII0YeHNEe K KOMIBIOTEPHOH CeTH
CIIOI'ACY, Bbixon B MHTEpHET.




YcranoBKa 17151 HICIIBITAHUM Ha yapHYTo Bs3KocTh T IME
XJ-50Z; Konep mastaukoBsid TIME JB-W300; Massrit
MasaTHUK K kompy 150 [Ix; [lpubop nns w3mepeHus
TBEPAOCTH 110 METOY MUKpO-Bukkepca;

[IpubGop s wu3MepeHUs TBEPAOCTU IO METOIY
PokBemna, bpunnens u Bukkepca; YueOHbIH CTEHI

«Y cTOIYNUBOCTH MIPOJIOJILHO-CKATOTO CTEPKHS»;
Vuebnslii crenn «Kocoit n3rud 6aakuy»; YueOHBIN CTEH
65. YyeOnas nabopaTopus NuxenepHo-|«Kpyuenue Oanku»; YueOHbIM cTeHa «OmnpenencHue
TEXHUYECKUX DKCIIEPTU3 NepeMeIeHN B IUIOCKMX pamax»; Y4eOHBbIH CTeH]
2-s1 Kpacnoapmetiickas yi. 1.4 «OmnpeneneHne TNEpEeMEIICHUH B TPAMOM  Oankey;
Ayn. 15 VYuebnblii creny «HampsokeHue B IIIOCKHX (depMaxy;

Jlazepnsiii manpHOMEp; M3MmepuTenb 3allUTHOrO CIOS
o6erona [IOMCK-2.52; VYnprpa3BykoBOil mpubOp UIs
KOHTpoJs npoyHocTH Ilynbcap- 2.1; TenmoBuzop testo
865; Muxkpockon mnopratuBHbli 100X yBenuueHwue;
[MTupomerp ADA TemPro 550; Ilymomep DT-805;
Anemomerp Testo 416; Bmaromep cTpoUTEIbHBIX
marepuanoB BUMC- 2.2 ucnonnenue 3; Muauxatop
pamunoaktuBHocTH Radex RD 1503+

[TomerieHue A5t CaMOCTOSTENbHOM pabOThI (YUUTATBHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
g gy ¢ OB3  (cucteMHblii 070K, MOHHTOD,
65. IloMenieHus 1uisi CaMOCTOSTENBHON PabOThI KJIaBUaTypa, MbIllb) C MOJKIIOYEHHUEM K CETH
«utepHeT» U o0ecreyeHneM J0CTymna B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
I1O Microsoft Windows 10

VYuebHast ayauTopus ANl TPOBEIAEHUS  3aHATHH
JIEKUMOHHOIO  THUIIA, KOMIUIEKT MYJIbTUMEIUNHOTO

060 OBaHUA IIECPCOHAJIBHBIN KOMIIBIOTC
65. VYueOHbIe ayauTOpuM IS TPOBEICHHS pyA N (nep P,
s MYJIbTUMEAUUHBIA TPOEKTOp, IKPaH, ayIuo-cUCcTeMa),
JICKOWMOHHBIX 3aHSTUN o
JIOCKa, 9KpaH, KOMILIEKT yueOHOM Mebenu,

nojakioueHue K kommbtotepHoir cetu  CIIGIACY,
BbIXOJ B MIHTEpHET.

I[J'IH HHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHHUAJIbHBIC YCIIOBUSA IS IMOJTYYCHUA O6p&30BaHI/IH B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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