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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LenstmMu U3y4eHHs! TUCHUIUIMHBI SIBISIFOTCS OCBOSCHHE CTYI€HTOM OCHOBHBIX MOHSATHH, ONpeaeIeHui
¥ METOJIOB pacueTa M MPOEKTUPOBAHUS, UCTIONIb3YEMbIX ITPH UCIIOJIb30BAHUU B TEINIOCHA0KEHUU TETIIIOBBIX
HACOCOB M TEIJIOHACOCHBIX YCTAHOBOK: UX BUOB, KJaccU(PHUKAIUN, KOHCTPYKLIUHU, 3PHEKTUBHOCTH
UCIIOJIb30BaHUs U BO3/ICUCTBUA HA OKPYXKAIOIILYIO CPELY.

3aiayamMy OCBOCHHMSI TUCIUIUIMHEI SIBJISIFOTCS Mepeaya CTYACHTY KOMILIEKca He0OX0IMMbIX 3HaHUHN
10 MMPOEKTUPOBAHUIO U IKCILTyaTallMi OTOMUTENbHBIX CUCTEM YCTPOMCTB U YCTaHOBOK, MPU TTOMOIIH
KOTOPBIX, B IOMEIICHUSX 3JJaHUI MOTYT OBITh CO3/JaHbl MAKCUMAJIbHO OJIArONPUSATHBIEC YCIOBUS IS
YeJloBeKa, a TAK)KE KIIMMaTHYECKHE YCIIOBUSL HEOOXOMMbIE /1JIsl IPOU3BOJCTBEHHBIX ITPOLIECCOB.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI M0 AU CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM U

KOI[ 1 HAUMCHOBAaHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemsble pe3ynbTaThl 00yYEHUS 110
JTUCIUILIMHE, 00eCTIeYUBAIOIIUE TIOCTHKEHUE
IJIAHUPYEMBIX pe3ysbTaToB ocBoeHust OITOIT

ITK-1 Cnocoben
pa3zpabaThIBaTh IPOCKTHYIO
U pabouYyr0 TEXHUIECCKYIO
nokymenTaiuto OIJ u
OCYIIECTBIISITH POBEPKY
COOTBETCTBUS
pa3pabaTeIBacMbIX
MIPOEKTOB U TEXHUYECKOU
nokymenTauu OIT/]
HOPMAaTHUBHBIM
JIOKyMEHTaM

[TK-1.1 OcymectBisietr cOop u
aHaJIN3 UCXOAHBIX JAaHHBIX IJIA
pacyera u MPOCKTUPOBAHUS

OIJl

3HaeT
[Mpunuuner cOopa W aHauM3a HCXOJHBIX
JIAHHBIX JJIA pacdeTa u mpoektupoBanus O]
yMeeT

[IpumeHsITh TPHHOUIBI cOOpa W aHAIM3a
WCXOAHBIX  JAHHBIX U1 pacyera U
npoektupoBanust OI1/]

BJIajJieeT

[Ipunnunamu cbopa u aHalM3a HCXOJHBIX
JaHHBIX 14 pacdyeTa 1 npoektuposanus OIT/]

[IK-1 Cnocoben
pa3pabarbiBaTh POEKTHYIO
U pabouy0 TEXHUYECKYIO
nokymenTaruto OIJ u
OCYILIECTBIISITH IPOBEPKY
COOTBETCTBUS
pa3pabaThIBaeMbIX
IIPOEKTOB ¥ TEXHUYECKOU
nokymenTaruu OIT/]
HOPMaTHUBHBIM
JIOKyMEHTaM

[1K-1.4 Tlpunumaet yyacTue B
MIPOBEICHUH
MPEABAPUTEIILHOTO TEXHUKO-
HKOHOMUYECKOT0 0O0CHOBAHMS
IIPOEKTHBIX PEIICHUM

3Haer
[IpyHOMNBL IpOBEACHUS IPEABAPUTEIIHHOIO
TEXHUKO-D)KOHOMHUYECKOTO 000CHOBaHUS
MIPOEKTHBIX PEIICHUN

ymeer

[IpumensaTs MIPUHIUIIBI MIPOBEACHUS

MIPEIBAPUTEIIBHOTO TEXHUKO-DPKOHOMUYECKOTO
000CHOBaHUS MPOEKTHBIX PEIICHUIN

BJajeeT

[IpuHIMIamMu MpoBeIeHUs MPEIBAPUTEIHLHOTO
TEXHUKO-IKOHOMUYECKOTO 000CHOBaHUS
MIPOEKTHBIX PEIICHUN

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

Jannast tuciuIuiiHa (MOyib) BKIoueHa B biok «lucuumnunel, moaynn» b1.B.J1B.02.02
OCHOBHOI1 mmpodeccruoHanbHOi 00pa3oBarenbHOM porpamMmMbl 13.03.01 TermosHepreTHKa U TEMIOTEXHUKA
¥ OTHOCHTCS K 4acTH, (HopMHUpyeMOil ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUH Y4eOHOTO MIaHa.

No
/o

[IpenmecTByronme JuCHUILTHHBI

KOI[ N HAMMCHOBAHUEC MHAHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

1 HeTpa,Z[I/II_II/IOHHBIC 1 BO300OHOBJIsIEMbIE HCTOYHHUKHU OHCPIrun

IK-1.1, I1K-1.4

2 Texuuueckas TCpMOANHAMHKaA

OIIK-2.2, OIIK-3.3, OIIK-3.4, OIIK
-3.5




HeTpaHI/ILII/IOHHBIG U BO300OHOBIIIEMBIE HCTOYHUKHU OHCPIUA

3HaeT HEeTPaTUIIMOHHBIE U BO3OOHOBISIEMbIC HCTOYHUKU YHEPTHH, METOJIbI pacieTa YCTAHOBOK
ATBTEPHATUBHON YHEPTETHKH, OIIEHKH UX 3((HEKTUBHOCTH, IPUHITUITHI TPOSKTUPOBAHUS U IKCILTYaTallH

Texunueckas TCPpMOJIUHAMHKA

3Haer (byHHaMeHTaHBHBIe 3aKOHBI TCPMOANHAMHKU

Brnazgeer HaBbIKaMu MPaKTUYECKOTO MPUMEHEHUS 3HAHUH TEIJIOTEXHUYECKUX 3aKOHOB, IIPUHIUIIOB
paboThl TEIUIOOOMEHHUKOB, JABHUraTesleldl BHYTPEHHErO CrOpaHHsl | JPYyroro o0opyaoBaHUs

Ne
/o

[Tocnenyromye TUCITUTITMHBI

KOII U HAMMCHOBAHUEC MHHUKATOpa
JOCTHXKCHUA KOMIICTCHIINHN

1 9Heproc6epe>I<eHHe B TCIIJIOTCXHUKE U TCINNIOTCXHOJIOI'MHU

IIK-1.1, I1K-1.4, T1K-2.3

KBTI (UKAITMOHHON PabOThI

[ToaroroBka K mpoleype 3auThl ¥ 3aluTa BbIITYCKHOM

VK-1.1, VK-1.2, YK-1.3, YK-1.4,
VK-1.5, VK-1.6, YK-2.1, YK-2.2,
VK-2.3, VK-2.4, YK-3.1, YK-3.2,
VK-3.3, VK-3.4, YK-3.5, YK-3.6,
VK-4.1, VK-4.2, YK-4.3, YK-4.4,
VK-5.1, VK-5.2, YK-5.3, VK-6.1,
VK-6.2, VK-6.3, YK-6.4, YK-6.5,
VK-7.1, VK-7.2, YK-7.3, YK-7.4,
VK-8.1, VK-8.2, YK-8.3, YK-8.4,
VK-9.1, VK-9.2, YK-9.3, YK-9.4,
VK-9.5, VK-10.1, YK-10.2, YK-10.3,
OIIK-1.1, OTTK-1.2, OITK-2.1, OIIK-
2.2, OTIK-2.3, OTIK-2.4, OIIK-2.5,
OIIK-2.6, OTTK-3.1, OITK-3.2, OITK-
3.3, OIIK-3.4, OITK-3.5, OITK-3.6,
OIIK-3.7, OTTK-4.1, OTTK-4.2, OTIK-
4.3, OTIK-5.1, OTIK-5.2, TIK-1.1, IK
-1.2, TIK-1.3, TIK-1.4, TIK-2.1, TIK-
2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-
3.3, TIK(I))-1.1, TIK(LT)-1.2, TIK(LD)-
1.3, TIK(I])- 1.4, TIK(LT)-1.5, TTK(LD)-
16

4. OobeM AUCHHUIIIIMHBI (MO}]yJIﬂ) B 3a4Y€THBIX €/IMHULAX C YKA3AHUEM KOJIUYIECTBA AKAACMUYCCKUX
YacCo0B, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqaloumxcn C mpemoaaBaTejieM (l'lO BHUIaM yqeﬁmﬂx

3aHATHIT) M HA CAMOCTOSATEJIbHYI0 padoTy 00y4yarommxcst




W3 HuX yackl Ha

Cemectp

Bu €6HOi1 paboTHI Beero MPAKTHYECKYIO
o P Hacos lI)IO,III"OTOBKy 7
Yy
KoHTakTHas padora 64 64
Jleximonnsie 3ansatus (JIek) 32 0 32
IIpaktuueckue 3ausatus (I[p) 32 0 32
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 1,05 1,05
KOHCYJIBTAILlMH 10 KYPCOBOH paboTe (MIpoeKTy), 0.4 04
KOHTPOJBHBIM padotam (PI'P) ' '
KOHTaKTHas pab0Ta Ha aTTeCTaIMIO (C1aJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOW pabOoThHI 0,4 0,4
(npoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTALMIO B CECCHUIO 0.25 0.25
(KoHCYIbTaNHSA TIepe SK3aMEHOM H cliada ' '
Yacpl HA KOHTPOJIb 8,75 8,75
CamocTositeabHas padora (CP) 70,2 70,2
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
qacel: 144 144
3a4eTHbIe eIMHUIbI: 4 4




5. Copep:xkanne IuCHUIIMHBI (MOAYJIfA), CTPYKTYPUPOBaHHOE N0 pa3aeaM (TeMaM) ¢ YKa3aHHeM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

Konrakrthas pabora (1o yueOHbIM

3aHATHSIM), Yac. Kox
o UHIUKATOP
E a
No Pa3nensl qUCIUININHBL ‘2 JICKIHH I3 P CP B:ZEO’ JOCTIDKEHU
8 W3 HUX W3 HUX W3 HUX ’ a
Ha Ha Ha KOMIICTCHI]
BCEro TpaKTi- BCEro TpaKTH- BCEro TpaKTH- nn
YECKYIO YECKYI0 YECKYIO
MOJro- MOJro- MOJro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. Teoperuueckue
OCHOBBI, TPUHIIMIIBI 1EHCTBUS
Y KOHCTPYKITUS TETIOBBIX
HAcOCOB
[K-1.1,
1.1. | Beeneunue 7 1 6 7 K-14
IK-1.1,
1.2. | IIpsimbie 1 0OpaTHBIE ITUKITBI 711 2 6 9 K14
13 CaolicTBa pa6(1q1/1x TeN 7 9 16 18 TIK-1.1,
TEIJTIOHACOCHOW TEXHUKH I1K-1.4
2. |2 paznen. Tumsl TEIIOBBIX
HAcCOCOB
21, [TapoBble KOMITPECCUOHHBIE 7| 4 5 62| 152 IK-1.1,
TEIJIOBBIE HACOCHI [IK-1.4
["a3oBbIC (BO3AYIIHBIC) MK-1.1,
2.2. | koMIIpeccHOHHBIC 71 2 4 4 10
[K-1.4
TpaHcGopMaTOpbl TEMIOTHI
AOGCOpOIIMOHHBIE TETNIOBBIE IK-1.1,
23, HAaCOCHI [ 4 4 10 [K-1.4
3. |3 paznmen. Tunsl
TpaHcPOpPMaTOPOB TEILIOTHI
31 Crpyitabie TpaHchOpMaTOPHI 721 1 2 3 IK-1.1,
TETJIOThI [IK-1.4
32 Buxpesslie TpanchopMaTopbl 71 1 2 3 [K-1.1,
TETJI0ThI [IK-1.4
TepmoanexkTpuueckue, MK-1.1
3.3. | TepMOMarHuTHeIC U MarHuTHeie | 7 | 1 2 3 o
[K-1.4
TpaHcGopMaTOPhI TETLIOTHI
[IpumeHenne
3.4. | MHOTOCTYTIEHYATBIX 7 2 3 2 7 IK-1.1,
[K-1.4
TpaHc(hOpMaTOPOB TEMIOTHI
4. |4 pasaen. [TapoBsie
KOMITPECCUOHHBIE
TEIJIOHACOCHBIE YCTaHOBKHU
[TapoBble KOMITPECCUOHHBIE IK-1.1,
4.1. 71 4 3 7
TEIMJIOHACOCHBIE YCTAHOBKH [IK-1.4
IK-1.1,
4.2. | Tumel KOMIIPECCOPOB 71 3 4 3 10 TK-1.4




5. |5 pasnen. [Ipumenenue
TEIJIOBBIX HACOCOB B
TEIUIOCHAOKEHUU KUJIBIX,
OOIIECTBEHHBIX U
MIPOMBIIIIJICHHBIX 3IaHUN
[IpumeHeHne TennoBbIX IK-1.1,
5.1. 7| 4 3 2 9
HACOCOB B TEIIOCHAOKECHUH I1K-1.4
[IpuMeHeHne TerIoBbIX I1K-1.1,
5.2 . 7| 2 3 2 7
HaCOCOB B MaJIOi SHEPIeTHKE [1K-1.4
[IpuMeHeHne TerTOHACOCHBIX [1K-1.1,
5.3. 7| 2 4 10 16
YCTaHOBOK B ITPOMBIIIIICHHOCTH [1K-1.4
6. |6 pasnmen. Unas koHTakTHas
pabota
K-1.1
6.1. | Mnas xonTakTHas paboTa 7 0,8 ’
P ' TK-1.4
7. |7 paznen. Kontpons
IK-1.1
7.1. |Kontpoib 7 9 '
P TK-1.4
5.1. JIexuun
Ne | HaumeHoBaHue pazjena .
. HaumeHnoBaHue 1 KpaTKoe coep KaHue JeKIUi
pasn ¥ TEMBI JICKITHIA
Bsenenne
AKTYalbHOCTb UCTOJIb30BaHMS HETPAJAULIMOHHBIX BHJIOB YHEPTHH B
1 Beenenne TEIIOCHAOKEHUHU. AKTYaTbHOCTh YTUIU3allMU BTOPUYHBIX HCTOUHUKOB
sHepruu B Mupe u Poccun. MecTo TermmoHacOCHBIX YCTAaHOBOK B
npobiieMe YHeprocOepeKeHs] 1 SKOHOMHU OPTraHHYECKOTo TOILINBA.
[Tpsimble 1 OOpaTHBIC IUKITBI
IMuxn Kapro. Bropoe Hauano tepmonnHamMuky. X010 uIbHbIA
5 K03 ¢umeHT 1 K03 HUIUEHT TpaHCHOPMAIIUU TETIOTHI.
2 IIpsimble 1 0bpaTHbie Krnaccudukanus u cXxeMbl IPUHIIMITOB MOBBIIICHHSI ITOTSHITHAIA TSTUIOTHI.
[IHICTBL OG6IacTH MCTIOTE30BaHMS TPAHCHOPMATOPOB TETIIOTHI. X OO MILHEIE H
TEIIOHACOCHBIE cHCcTeMbl. OCHOBHBIC UCTOPUYECKHE ITAIBI U
MIEPCIIEKTHBBI PA3BUTHUS TEXHUKU TPAHCHOPMAIIUH TETUIOTHI.
CaoiicTBa pabouuX TeJ TEMJIOHACOCHON TEXHUKH
Haznauyenne pabounx areHToB, a0COPOCHTOB U XJIaJIOHOCUTEICH.
Knaccudukanus pabounx areHToB U ab0copbeHToB. OCHOBHBIE TPeOOBaHUS
CBoiicTa pabounx Ten |K MX TCIUIOQU3MYCCKUM U TCXHHYCCKUM cBoiicTBaM. TpeboBauus k
3 TeIIOHACOCHOI HKOJIOTMYECKOI 0€30MacHOCTH pabounX areHTOB. XapaKTepUCTHKA
TEeXHUKA HauboJee pacIpOCTPAaHEHHBIX XOJIOAWIBHBIX ar€HTOB 1 a0COPOESHTOB.
[TpaBuno mymepanuu GpeoHOB. 3aBUCUMOCTh UX CBOWCTB OT
MOJIEKYJISIPHOTO COCTaBa. XapaKTepHCTUKa HanOoJee pacpoOCTpaHEeHHBIX
paboumx Tell Ta30BBIX TEIJIOHACOCHBIX YCTAHOBOK.
[TapoBble KOMITPECCHOHHBIE TEIIJIOBBIE HACOCHI
- Knaccudukanus, KOHCTPYKIHS U 00JIaCTH UX IPUMEHEHUs. Y IeJbHbIe
apOBBIC sHepro3arpatsl U KI1/] mapoBbIx KOMIIPECCHOHHBIX TpaHC(HOPMATOPOB
4 KOMIIPECCHOHHBIE
TerioTel. KoadduiueHT TpaHchopMaIui TemaoThl KOMIIPECCHOHHBIX
TETIOBBIC HACOCHI
TEIUIOBBIX HACOCOB. METOAMKa pacyeTa OJTHOCTYIIEHYAThIX MapOBhIX
KOMITPECCHOHHBIX TPAaHCPOPMATOPOB TEILIOTHI
["a3oBbIe (BO3AYIIIHBIE) KOMIIPECCUOHHBIE TPAaHC(HOPMATOPHI TETLIOTHI
["a3oBbIe (BO3AYLIHBIE) (BO3 1Y ) P panchop p
5 KOMUPECCHOHHEIE Oco0eHHOCTH MPOLIECCOB ra30BbIX TPAHC(HOPMATOPOB TETLIOTHI.
Koad¢uimenT TpanchopMaiui TeIIoTh ra30BbIX TEIUIOBBIX HACOCOB.
TpaHchopMaTopbl




TCIIIOThI

AOCOpOIMOHHBIE TETUIOBBIE HACOCHI
[TpuHIHMIT ASHCTBHUS M OCHOBHBIC CXEMBI TEILIOThI. CXEMBbI M ITPOIECCHI

6 AbcopbuuonHbie paboThI peanbHBIX a0COPOIMOHHBIX TPAHCHOPMATOPOB TETLIOTHI
TCILTOBBIC HACOCHI HETIPEPBIBHOTO ACUCTBUSA. Y AeNbHBIN pacxo dHepruun, KII1/]
abCcOopOLMOHHBIX TEPMOTPaHC(HOPMATOPOB
CrpyliHble TpaHCPOPMATOPHI TEIUIOTHI
[TpuHIMIT IEHCTBUS CTPYWHBIX TPAHCPOPMATOPOB U UX KJIACCHU(DUKAIIHSL.
CrpyiiHble [Mpunuunuanshas cxema u KIIJ[ crpyiinoro kommnpeccopa. OnpeneneHue
7 TpaHc(hOPMATOPHI Kod(UITMEHTa MHKEKIIUU U TaBJICHUS CIKATHUSL CTPYHHBIX KOMITIPECCOPOB.
TEIIOThI [Ipenenpubie pexumsbl. [IpuHimnuansasie cxemsl 1 KIT/]
MapO3KEKTOPHBIX XOJOAMIIBHBIX YCTAHOBOK. XapaKTePUCTHUKA CTPYHHBIX
KOMIIPECCOPOB
Buxpesbie TpaHchopMaTOphI TETIIOTHI
Buxpesbre [TpunnunuansHas cxeMa u paboduii mporecc. XapakTepUCTHKA BUXPEBOH
8 TPaHC(OPMATOPEI TpyOBI. E€ pacuer. KoaddunneHnt tpanchopmariuy BUXpEBBIX TEIIOBBIX
TCIIOTRL HacocoB. O0nIacTh MPUMEHEHHS
TepmoanekTpuyecKkne, TePMOMArHUTHBIE U MarHUTHBIE TpaHC(HOPMATOPHI
TepMOdNEKTPHICCKUC, | LoammoTer
TCPMOMArHUTHBIC M| (pyr3pyeckie OCHOBEI TEPMOAIEKTPHUECKOTO, TEPMOMATHUTHOTO H
9 MarHUTHBIC MarHMUTHOTO METOJIOB TpaHchopmanwu TerioThl. [IpuHIMIIaIsHbIC
TpaHchopmaTopsl CXEMBbI YCTAaHOBOK ISl MOJYyYEHUS HU3KUX TeMIIepaTyp. Y AeIbHBINA pacxo
TCIIOTRI sHepruu u KIIJI yctaHOBOK
[TpuMeHeHue [TprMeHEeHre MHOTOCTYIICHYATHIX TPAHC(HOPMATOPOB TETUIOTHI
10 MHOTOCTYIICHUaThIX | METO/MKA UX pacueTa U ONTUMAJILHBIC YCIIOBHS PabOThl. JHEPreTUYECKas
TpaHc(hOpMaTOPOB s dexTuBHOCTh. KackagHbie TEINIOHACOCHBIC YyCTAaHOBKU. CXeMa H
TeIUIOThI npuHIUI paboTel. O0JIaCTH UCTIOIB30BAHUS
[TapoBble KOMIIPECCUOHHBIE TEMIIOHACOCHBIE YCTAHOBKHU
CxeMBbI OTHOCTYIIEHYAThIX YCTAHOBOK M 00JIACTH UX IPUMEHEHHS.
Ilaposste PerenepaTtuBHbIii TeriooOMeH, ero 3(hPeKTUBHOCTD U 11e1IeCO00pa3HOCTh
11 KOMIPECCHOHHBIC UCIOJIb30BaHus. ['a30BbIe KOMIIPECCHOHHBIE TEMIOHACOCHBIE YCTAHOBKH.
TCIIOHACOCHBIC W neanbHble ra30BbI€ UKIIbI, OCHOBHBIE OTIMYHS CXEM U MPOLECCOB
yCTaHOBKH pealbHBIX Ta30BBIX TEIJIOBBIX HACOCOB OT UeanbHbIX. Koaddunment
TpaHcOopMaIiK TEMJIOThHI TA30BBIX TETIOBBIX HACOCOB
Turnsl KOMIIPECCOPOB
[TapoBsie mopiHEBbIE KOMIPecCcOphl. [{eHTpoOeKHbIE KOMITPECCOPHI,
12 Trner koMmpeccopos pOTaIlMOHHBIC U BUHTOBBIE KOMITpeccopbl. KOHCTpyKIHs, yCI0BUS
SKCIUTyaTaIu, 001acTh MPUMEHEHHUS, IOCTYITHOCTh Ha PhIHKE
[TprMeHeHre TeMIOBBIX HACOCOB B TETIJIOCHA0KEHUH
TIpumeHeHHE TETIIOBBIX | Tenmonacochbre YCTaHOBKH B CHCTEMax LIEHTPAJIN30BaHHOIO
13 HAacocoB B TeriocHa0keHus U B pailoHax cHaOxeHus ot TOLl. TemnmonacocHsie
TEILIOCHAGKEHUH YCTaHOBKH JJIs1 UHAUBUYabHOTO KHUJIOTO CTPOUTEIHCTBA
HpI/IMeHeHI/Ie TEILJIOBBIX HpI/IMeHCHI/IC TEIUIOBBIX HACOCOB B MaJIOM OHCPI'CTHKEC
14 HACOCOB B MaJIOH CxeMbl KOTEIbHBIX C UCIOJb30BAaHUEM TEIJIOHACOCHBIX YCTAHOBOK.
SHEpreTuKe Hcnonb3oBaHKue reoTepMaibHON SHEPTUU
[IpuMeHeHre TEeMI0HACOCHBIX YCTAHOBOK B MIPOMBIIIIIEHHOCTH
CornacoBaHHOE MPOU3BOACTBO XO0J0/1a U TEIUIOTHI. Y TUIIU3ALMS TETIOTHI
TIpumenenne XOJIOAWJIbHBIX YCTAHOBOK MHILEBON MPOMBILIIEHHOCTH. TEeXHUYECKHE
15 TEMIOHACOCHBIX MIPOLIECCHI U CXEMbl YTHIIM3ALUHU TEIVIOTHl YCTAHOBOK CKUKEHUS U
yCTaHOBOK B 3aMOpaKMBAHMS Ta30B U UX SHEPTreTUUYECKasi 1 TEXHUUYECKAasl OLICHKaA.
MPOMBIIIIICHHOCTH

HpI/IMeHeHI/IC TCIJIOHACOCHBIX YCTAHOBOK B IIPpOLECCAaX CYIIIKH,
JAUCTUIIIIANNH, BAPKHU, KOHUCHTPHUPOBAHUS U BhIIIApUBAHUA




5.2. IlpakTudeckue 3aHsTHs

HaumenoBanue pazuena

p{:ggﬂ U TEMBI IPAKTHYECKHX HanmeHnoBanue u cofiep:kanne NpakTHUeCKUX 3aHATUI
3aHATHI
[TpsimMbIe 1 OOpaTHBIC ITUKITBI
2 IIpsivmbre u o6patHbIe [uxn Kapno. Bropoe Hauano TepmoanHaMuku. X0a0AMIbHBIN
MR ko3 urmeHT u K03 HUIHUEHT TpaHCHOPMAITUU TETUIOTHI
[TapoBbie [TapoBbIe KOMITPECCHOHHBIC TETNIOBBIE HACOCHI
4 KOMITPECCHOHHBIE Metouka pacdeTa OJHOCTYIIEHYATBIX MAPOBBIX KOMIIPECCHOHHBIX
TEILIOBBIE HACOCHI TpﬁHC@OpMaTOpOBTEHHOTH
I'a3oBble (Bo3aymHbie) |l 'a30Bble (BO3yIIHBIE) KOMIIPECCHOHHBIE TPAaHC(HOPMATOPHI TEILIOTHI
5 KOMITPECCUOHHBIE Koadduruent tpanchopmanmu TeIIOTh Fa30BbIX TEIIOBBIX HACOCOB
TpanchopmaTopsl
TETUIOTHI
AOCOpOIIMOHHBIE TETUIOBBIE HACOCHI
6 AbcopOunonHbie VY nenbHbIA pacxon s3Hepruu, KI1J] abcopOrimoHHbBIX
TEIUIOBBIC HACOCHI TepMOTPAHCHOPMATOPOB
[Ipumenenue [IpuMeHeHre MHOTOCTYIIEHYAThIX TPAHC(POPMATOPOB TEILIOTHI
10 MHOrocryneHuarbix | MeToauka ux pacdyera U ONTHMaJIbHBIE YCIOBUS pabOThI
TpaHchopMaTopoB
TETUIOThI
Turnbl KOMIIPECCOPOB
12 Trner kommpeccopos KoHcTpykius, ycinoBus SKCIITyaTanuu, 00J1acTh IpUMEHEHUs
HpI/IMeHCHI/IC TEILIOBBIX HpI/IMeHeHI/IC TEIUIOBBIX HACOCOB B TEINIOCHAOKEHUH
13 HAaCOCOB B TermoHacoCHBIC YCTAaHOBKH JIJIs1 HHIUBUYAIBHOTO KUJIOTO
TEIUIOCHAOKEHU U CTPOUTCILCTBA
[Tpumenenue TemnoBbix |IIpuMeHeHne TENIOBBIX HACOCOB B MAJIOW YHEPIETUKE
14 HAacOCOB B MaJIOH CxeMbl KOTEIbHBIX C UCIOJIb30BAaHUEM TEIIIOHACOCHBIX YCTAaHOBOK
SHEPreTUKe
[TpumMeHeHue [IpuMeHeHre TeMI0HACOCHBIX YCTAHOBOK B MMPOMBIIIIICHHOCTH
TEIIOHACOCHBIX Texanueckue IpOoHECChbl U CXEMbI YTHIIM3allUH TCIIJIOTHI YCTAHOBOK
15 YCTaHOBOK B CKMKEHUS U 3aMOPaXKMBAHUS TA30B U UX YHEPreTUYECKas U TEXHUYECKas
MNPOMBIIIJICHHOCTH OLCHKa

5.3. CamocrosTenbHas paboTa 00ydaronmxcs

Ne | HaumenoBanue paszaena .
CopneprkaHue caMOCTOSATENbHOM paboThI
pa3a| AUCHMILIUHBI U TEMBI
Beenenue
AKTYaJlbHOCTb UCIOJIb30BaHUS HETPAJAULIMOHHBIX BUJIOB SHEPTUH B
1 Beenenue TEIIOCHA0KEeHNHU. AKTYaJIbHOCTh YTUIN3allMU BTOPUYHBIX HCTOUHUKOB
sHepruu B mupe u Poccnn. MecTo TemIoHacOCHBIX YCTaHOBOK B
npoOemMe IHEProcOepekeHNs U SIKOHOMUU OPTaHUIECKOTO TOTUIMBA.
[TpsiMble u 0OpaTHBIE LIUKIIBI
Hukn Kapuo. Bropoe Hauano tepmonnnamMuku. Xon0uibHbIN
Kod(uimeHT u KodpHUIUeHT TpaHchOopMaIliy TETIOTHI.
2 IIpsvble 1 obpatbe Knaccudukarus 1 cxeMbl IPUHIIUIIOB NOBBIIIEHHS MOTEHIMANA TeIUIOTHI.
LHEJIBL O6nacTu UCTIONB30BaHUs TPAHC(HOPMATOPOB TEIIOTHL. XOIOAUIBHbBIE U
TEIJIOHACOCHBIE cUCcTeMBl. OCHOBHBIE HCTOPUYECKHE ITAIbl U
NEePCHEKTUBBI Pa3BUTUS TEXHUKH TPaHC(HOPMAIIMH TETIOTHI.
CroiicTsa paGounx Ten | CBOHCTBA pabOUMX TeJl TEMIOHACOCHOH TEXHUKH
3 TeILIOHACOCHOM Hasnauenne pabounx areHToB, aOCOPOECHTOB U XJIaJOHOCUTEIIEH.

TCXHHUKU

Knaccudukanust pabounx areHToB U abcopOeHTOB. OCHOBHBIE




TpeOOBaHUS K UX TEIUIO(DU3HMUECKUM U TEXHUYECKUM CBOMCTBAM.
TpebGoBaHMsI K SKOJIOTUIECKON OE30MaCHOCTH PabOYHMX areHTOB.
XapakTepucTuka Haubosee pacpOCTPAHEHHBIX XOJIOAMILHBIX ar€HTOB U
abcopOenTos. [IpaBuino Hymepauu GpeoHOB. 3aBUCUMOCTh UX CBOHCTB
OT MOJICKYJISIPHOTO COCTaBa. XapaKTepUCTUKa HanboJee
pacmpoCTpaHEHHBIX pa0OYMX TEJ Fra30BBIX TEINIOHACOCHBIX YCTAHOBOK.

[TapoBbie KOMITPECCHOHHBIE TETIOBBIE HACOCHI
Kinaccudukanms, KOHCTpYKIIUS U 00JIACTH UX IPUMCHCHUS. Y ICIIbHBIC

Ilaposere sHepro3arpatsl U KI1/] mapoBbIX KOMIIPECCHOHHBIX TPaHCHOPMATOPOB
4 KOMIPECCHOHHBIC ternoThel. KoadduiueHT Tpancopmaiiy TeraoThl KOMIIPECCHOHHBIX
TCILTOBBIC HACOCDI TEIJIOBBIX HACOCOB. MeToIuKa pacyeTa OJHOCTYIIEHYAThIX MMapOBBIX
KOMITPECCHOHHBIX TPAHCPOPMATOPOB TEILIOTHI
I'a3oBble (Bo3aymnbie) |I'a30Bble (BO3AyIIHBIE) KOMIIPECCHOHHBIE TPAaHC(HOPMATOPBI TEILIOTHI
5 KOMITPECCUOHHBIE Oco0eHHOCTH MPOLIECCOB ra30BbIX TPAHC(HOPMATOPOB TEILIOTHI.
TpaHchOopMaTOpEI Koaddument Tpanchopmanuu TeII0Thl ra30BbIX TEIUIOBBIX HACOCOB.
TEIJIOTHI
AOCOpOLIMOHHBIC TEIUIOBBIE HACOCHI
[TpuHtIMIT IEHCTBUA U OCHOBHBIE CXEMBI TEIUIOTHI. CXEMBI U MPOIIECCHI
6 AbcopburonHbIe paboThI peanbHbIX a0COPOLIMOHHBIX TPaHC(HOPMATOPOB TEIIOTHI
TCILTOBBIC HACOCHI HEMPEPBIBHOTO ACUCTBUSA. Y AenbHbIM pacxo sHepruun, KII1/]
a0CcOpOIMOHHBIX TEPMOTPAHC(HOPMATOPOB
CrpyliHble TpaHCHOPMATOPHI TETUIOTHI
[TpuHtUn EHCTBUSA CTPYHUHBIX TPAHC(HOPMATOPOB U UX KIIACCU(DHUKAIIUS.
CrpyiiHble [TpunuunuansHas cxema u KIIJL ctpyitHoro kommpeccopa. OmnpeneneHue
7 TpaHCHOPMATOPHI Kod(duUIIMeHTa MHKEKIIUU U 1aBIICHUS C)KATUSl CTPYHHBIX KOMIIPECCOPOB.
TeILIOTHI [Ipenenvubie pexumsbl. [Ipuniunuansasie cxembl 1 KT/
MapPO3KEKTOPHBIX XOJOJAUIIbHBIX YCTAHOBOK. XapaKTepUCTUKA CTPYUHBIX
KOMIIPECCOPOB
Buxpebie TpaHc(hOpMaTOpPHI TETIIOTHI
Buxpesble [TpunnMnuanbHas cxeMa U paboumii mporecc. XapaKTepUCTHKH BUXPEBOI
8 TpaHC(OpMaTOpBI TpyOBl. E€ pacuer. KoaddummeHt tpancopmariiy BUXPEBBIX TETLTOBBIX
TCIIOTR HacocoB. O0nIacTh MPUMEHEHHS
TepmosnekTpuyeckne, TEPMOMArHUTHBIE U MarHUTHBIE TpaHC(HOPMATOPHI
TepMOdNEKTPHICCKUC, | rommoTer
TCPMOMATHUTHBIC 1| (hyr3pgeckite OCHOBEI TEPMOAJIEKTPHUECKOTO, TEPMOMATHUTHOTO H
9 MarHUTHBIC MarHMUTHOTO METOJI0B TpaHcopMaIiu TeraoThl. [IpuHImMnmuansHbie
TPaHC(OPMATOPEI CXEMBbl YCTAaHOBOK ISl MOJYyYEHUs HU3KUX TeMIlepaTyp. Y AeJbHbBIN pacxom
TCIIOTRI sHepruu u KIIJ[ ycraHoBok
[TpuMeHenue [IpuMeHeHre MHOTOCTYIEHYATHIX TPAHC(HOPMATOPOB TETUIOTHI
10 MHOTOCTyTIeHuaThiX | METO/MKa MX pacyera i ONTHMAIbHbIC YCIOBUs pabOThl. DHEPreTHIeCKast
TpaHchOpPMaTOPOB s dextuBHOCTh. Kackamubie TemioHacocHbIe ycTaHOBKH. Cxema 1
TeII0ThI NpUHIUT PaboThl. O0IACTH UCTIOIL30BAHUS
[TapoBble KOMIIPECCUOHHBIE TEMIIOHACOCHBIE YCTAHOBKHU
CxeMBbI OTHOCTYTNIEHYATHIX YCTAHOBOK M 00JIACTH X IPUMEHEHHUS.
ITaposbie PereHepaTuBHbIN TEMIO0OMEH, €ro 3QPEKTUBHOCTD U IIENECO00Pa3HOCT
11 KOMIpPECCHOHHBIC WCIOJIh30BaHus. ['a30BbIe KOMITPECCHOHHBIE TETIOHACOCHBIE YCTAHOBKH.
TCIIOHACOCHBIC WneanpHbIe Ta30BBIE ITUKIIBI, OCHOBHBIE OTIUYHS CXEM H IMPOIECCOB
YCTaHOBKH peaThbHBIX Ta30BbIX TEIJIOBBIX HACOCOB OT MaeaNbHBIX. Koaddurment
TpaHchOpMaIuU TETJIOThI Ta30BBIX TEIUIOBBIX HACOCOB
Turnsl KOMIIpPECCOPOB
[TapoBsie mopiIHEBBIE KOMIPEcCOPHI. [{eHTpoOeKHbIE KOMITPECCOPHI,
12 Turnel kKoMIpeccopoB

POTALIMOHHBIE U BUHTOBBIE KOMIIpeccopbl. KoHCTpyKIMs, ycaoBus
SKCIUTyaTallH, 00J1aCTh MPUMEHEHUS, TOCTYITHOCTh Ha PBIHKE




[IpumeHeHne TeENIOBbIX

HpI/IMeHCHI/Ie TEILIOBBIX HACOCOB B TEIIOCHAOKEHUU
TennoHacoCHEIE YCTaHOBKH B CUCTEMAxX LCHTPAJIUN30BAHHOI'O

13 Hacoch B TeriocHa0keHus U B paitoHax cHaOxeHus ot TOLl. TemnmonacocHbie
TCIIIOCHADKCHIN YCTaHOBKH ISl HHIMBUYyaTbHOTO KHUJIOTO CTPOUTEIHCTBA
Ipumenenue Temnopsix | [[pEMEHEHHE TEIIIOBBIX HACOCOB B MAJIOH SHEPT€TUKE
14 HaCOCOB B MaJIOil CxeMbI KOTEIBHBIX C UCTIOJIB30BAHUEM TEINIOHACOCHBIX YCTAHOBOK.
SHEpreTuKe Hcnons30BaHne Te0TepMaIbHOM YHEPTUU
[TprMeHeHrEe TETIOHACOCHBIX YCTAHOBOK B MPOMBIIINIEHHOCTH
- CornacoBaHHOE POU3BOACTBO XOJI0/a M TEIUIOTHL. Y THIIM3AIHS TEIIOTHI
PUMCHCHHC XOJIOIMITBHBIX YCTAHOBOK MUIICBOM MTPOMBINIIICHHOCTH. TeXHIUYECKHE
TEIJIOHACOCHBIX
15 MPOIIECCHI U CXEMBI YTHIIM3AIMH TEIUIOThI YCTAHOBOK CHKIDKEHUS U
YCTaHOBOK B 3aMOPaKMBAHUS Ta30B M UX YHEPTeTUUYECKAsl U TEXHUYECKasl OI[EHKA.
MIPOMBIIIJICHHOCTH

HpI/IMeHeHI/IC TCIIJIOHACOCHBIX YCTAHOBOK B IIPOLECCAaxX CYIIKH,
JAUCTUIIIIAINH, BAPKU, KOHUCHTPHUPOBAHUS U BhIIIApHUBAHUA




6. MeToauyecKkue MaTEepHAaJIbI JJI51 CAMOCTOATEIbHO PadoThl 00yYaAIOIIUXCS MO AUCIHUTIIAHE
(Moay110)

IIporpamMmMoi JUCIUILUIMHBI TPEAYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHSITUM, HA KOTOPBIX JAETCS
OCHOBHOM CHCTEMaTHU3UPOBAHHBIM MaTepuaj, MPaKTUYECKUX 3aHATHN, NPEANOJIaraloIux 3aKperieHue
H3YYECHHOTO MaTepHraia 1 GOpMHUPOBAHUE Y OOYUAIOIIMXCSI HEOOXOMMBIX 3HAaHUH, YMCHUI U HaBBIKOB. Kpome
TOTO, BaXKHCHIIIMM 3TallOM HM3YYCHHS JHUCIMIUIMHBI SBJISETCA CaMOCTOSATEIbHas padoTa OOydYaroIuXxcs ¢
UCTIOJIb30BAaHUEM BCEX CPEICTB M BO3MOXXHOCTEH COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHA. B 00beM
CaMOCTOSITENILHOM paOOThI 10 TUCIUTUTMHE BKJIFOYASTCS CIICAYIOIIee:

-U3y4YEHUE TEOPETUUECKUX BOIIPOCOB 10 BCEM TeMaM JUCIMILINHBI,

-IIOJITOTOBKA K MPAKTUUYECKUM 3aHSITHUSM;

-TIOATOTOBKA K BBIMIOJIHEHUIO KOHTPOJIBHBIX padoT;

-IIOJITOTOBKA K 3a4ETYy C OLIEHKOM.

3aJ10roM YCIEUIHOTO OCBOCHHS 3TOW JUCUUILIUHBI SBISIETCS 003aTEIbHOE MOCEUIEHUE JIEKIIMOHHBIX,
MPaKTUYECKHUX M Ja0OpaTOPHBIX 3aHATHH, TaK KaK IMPOITYCK OJHOIO (TeM 0oJiee, HECKOJIBKUX) 3aHATHH MOXKET
OCJIOKHHUTh OCBOCHHE pa3jeioB Kypca. Ha mpakTHUECKUX 3aHSTHAX MaTepuall, M3JIOKEHHBIM Ha JICKLMSX,
3aKPEIUISICTCS BBIMOJIHEHHEM KOHTPOJIBHBIX PaboT 10 TeMaM JUCIHUIUIMHBI coriacHo PIT/I.

[Ipuctymas K U3y4eHHUIO AUCIUIUIMHBI, HECOOXOIUMO B MEPBYIO OYEpEIb 03HAKOMHUTHCS COJACpKAHUEM
PIIJI nns crymeHTOB O4yHOM (opMbI OOYYCHHS, a TaKXKE METOAUYCCKUMH YKa3aHHSAMHU II0 OpraHU3aluu
CaMOCTOSTEIIbHON pabOThI M MOJATOTOBKH K MIPAKTUYECKUM H JTAOOPATOPHBIM 3aHATHSIM.

[Tpu MoAroTOBKE K MPAaKTUYECKUM M JJa0OPATOPHBIM 3aHATHSAM M B paMKaX CaMOCTOSATEIILHON paOOThI IO
W3YYCHUIO TUCHUIIIMHBI 00y4YaroImUMCsl HEO0X0IMMO:

-IOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHSATUM MaTepual U JOMOJHHUTh €ro C Y4E€TOM
PEKOMEHJOBAHHOM MO JIAaHHOU TeMe JIMTepaTyphl;

-IPU  CAMOCTOSITEJIbHOM ~ M3YYEHUM TEOPETUYECKOM TeMbl ciAelaTh KOHCIEKT, MCHOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

-BBIIIOJTHUTD MPAKTUYECKHUE 3a/IaHUSI B paMKax M3y4aeMOU TEMBbl;

-TIOJATOTOBUTHCS K MPOMEKYTOUHOM arrtectanuu. MIToroM u3ydeHus AUCHUILIMHBI SBISETCS 3a4eT C
OILIEHKO.

3a4eT ¢ OLICHKOW MPOBOJMUTCS IO pacnucaHuio ceccuu. dopma MpOBEICHUS 3aHATUSI —TECTUPOBAHUE.
CTyaeHThl, HE TPOLISAIINE ATTECTAIMI0 MO TpaduKy CECCHH, JODKHBI JIMKBHIUPOBATH 33JI0JDKEHHOCTH B
YCTaHOBJIECHHOM ITOPSIIKE.

7. OnleHOYHbIE MATEPHUAJIbI VISl IPOBEIEHUS TEKYIIEr0 KOHTPOJIS yCIeBAeMOCTH U ITPOMEKYTOUHOM
arrecTalMu 00y4aroIMXCs M0 AUCHUILINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAINOB X (OPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

Kona u HaumeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
WHJMKATOpa KOHTPOIUPYEMO
n/m (Motyist) cpeacTBa
KOMIIETSHIINH
1 |Bsenenue IIK-1.1, I[IK-1.4 JK3aMeH
KOHTpOJIbHAsI paboTa
2 |IIpsiMbie U OOpaTHBIE IUKITBI [K-1.1, I1IK-1.4 OHTPO padora,
HK3aMeH
BOICTBa pabOYMX TEN TEIUIOHACOCHOM KOHTpOJIbHAsI paboTa
3 CaoiicTBa pabo €J1 TeTJIOHACOCHO TK-1.1, [IK-1.4 OHTPO pabora,
TEXHUKHU HK3aMeH
[TapoBbie KoMIT MOHHBIE TETIOBBI
4 POBBIC KOMIPECCHOHHDIC TCILIOBLIC TK-1.1, TIK-1.4 YK3aMeH
HAaCOCHI
I"azoBble (B TITHBIE) KOMITPECCHOHHBI KOHTpOJIbHAsI paboTa
5 30BbIC (BO3TY. €) KOMIIPECCHO e TK-1.1, [IK-1.4 OHTPO pabora,
TpaHcHopMaTOPhI TEMIOTHI HK3aMeH
6 | AGCOpOLMOHHBIE TETIOBBIE HACOCHI IK-1.1, I1IK-1.4 9K3aMEeH
7 | Ctpyiinble TpaHchOpMaTOphl TEIUIOTHI IIK-1.1, I1K-1.4 9K3aMeH
8 | BuxpeBsie TpaHchOpMaATOPHI TETUIOTHI IIK-1.1, TIK-1.4 IK3aMeH




9 TepmoniekTpruecKie, TepPMOMArHUTHBIC U TK-1.1, TIK-1.4 SK3AMEN
MarHUTHBIE TPAHCHOPMATOPHI TETIIOTHI

10 [TpuMeHeHre MHOTOCTYTIEHYAThIX TK-1.1, TIK-1.4 K3AMEI
TpaHc(HOPMATOPOB TEILIOTHI

11 [TapoBbIe KOMIPECCUOHHBIC TEIIJIOHACOCHBIE MK-1.1, [TK-1.4 K3AMEI
YCTAHOBKH

12 | Tumnbr kommpeccopoB IIK-1.1, TIK-1.4 IK3aMeH

13 [TpuMeHEeHHE TETUIOBBIX HACOCOB B TK-1.1, TIK-1.4 K3AMEI
TEIJIOCHAOKECHUN

14 [TpuMeHeHHe TEeITIOBBIX HACOCOB B MAJIOH TK-1.1, TIK-1.4 SK3AMENL
DHEPIeTHKE

15 [TpuMeHeHHe TEIIOHACOCHBIX YCTAaHOBOK B TK-1.1, TIK-1.4 SK3AMENL
POMBITIICHHOCTH

16 |Wnas xoHTakTHas paboTa IK-1.1, TIK-1.4

17 | Kontpoib [IK-1.1, I1IK-1.4

72 Tumnossie KOHTPOJIBHBIC 3aJJaH1A WK UHBIC MAaTCpUaJlbl TCKYIICIO KOHTPOJIA YCIICBACMOCTH,
HEOOXOIUMBIC JJIsI OIICHKHU 3HAHWM, YMCHHI U HABBIKOB | (WJIH) OIBITa IPOPECCHOHATBHON ACSITEILHOCTH,
XapaKTEePU3YIOLIUX 3Tarbl ((OPMUPOBAHMS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS IUCIIUTLTMHBI

3agaHus Ha KOHTPOJIBHYIO pabOTy pacIoIOKEHBI 0 aJpecy:
https://moodle.spbgasu.ru/mod/page/view.php?id=39784

(st ipoBepKH CHOPMUPOBAHHOCTH MHANKATOpPA HocTH)eHHs Kommerenimu [1K-1.1, ITK-1.4)
1. Onpenenenre UCXOAHBIX TAHHBIX JIJIS pacyera

(mst mpoBepKHU CPOPMUPOBAHHOCTH HHAMKATOpa HocTikeHus komnerennuu [1K-1.1, TTK-1.4)
2. TepMoarHAMUUYECKUN pacyeT LIMKJIA TEIUIOBOTO Hacoca

(st ipoBepKH CHOPMUPOBAHHOCTH MHANKATOpA TOCTHKeHHs Kommerenimu [1K-1.1, TTK-1.4)
3. [TocTpoeHue 1ukia padoThl TEIJIOBOTO HACOCKHI HA JHarpamMme

(st mpoBepKH c(HhOPMUPOBAHHOCTH MHAUKATOpa JocTixkeHus komrerennuu [1K-1.1, TTK-1.4)
4. Pacuet nokaszaTenieil sHepreTH4ecKoil 3(eKTUBHOCTH TETIOBOT'O Hacoca

(st mpoBepKH c(HhOPMUPOBAHHOCTH MHAUKATOpa JocTixkeHus komrerennuu [1K-1.1, TTK-1.4)
5. Onpenenenre pacxo/l0B U HArpy30K TEIIOBOTO Hacoca

7.3. Cucrema OLCHUBAHUS PE3YJIbTAaTOB o6yquI/1${ IO JTUCHMITIIMHE (MO,[[y.]'II-O) IIpH IMPOBCACHUHN TCKYIICTO
KOHTPOJIA YCIICBAECMOCTH




Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIH30BAHNE HAYYHOW TEPMHUHOJIOTUH, CUCTEMATHYECKHA IPAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPHUSAX, KOHIETIIUAX U HAIIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJICET HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pPeIIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUTAHBI U JaBaTh UM KPUTHUYECKYIO OIICHKY;

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIIEHUHN HAYYHBIX U MTPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBITIOJIHEHUS 3a/JaHUM;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHAOBAaHHON pabodell mporpaMMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIUAX U HAIIPABJICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T HHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUH TUIIOBBIX 33]1a4;

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa noj| pyKOBOJICTBOM IIPEoiaBaTessl Ha MPAaKTUYECKUX 3aHATUSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITIOJIIHEHUS 3aJaHUI

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NEeSTENIbHOCTH, XapaKTePU3YIOIINUX 3TAIbl (JOPMUPOBAHUS KOMIETSHIIUA B MMPOILIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs

1. AKTyaJIbHOCTh MCIIOJIb30BaHUS HETPAAUIIMOHHBIX BUI0B SHEPTHH B TEIIIOCHAOKEHUH.

2. MecTO TenIoHaCOCHBIX YCTaHOBOK B MPOOeMe 3HEProcOepeeH sl U SKOHOMUU
OpraHMYECKOT0 TOILIMBA.

3. [Ipsimbie u o6patubie nukibl. Hukin KapHo. Bropoe Hauano TepmonnnaMuku.

4. XonoaunbHbli ko3 dunreHT u kodduureHT TpanchopMaluy TEMIOTHI.

5. Knaccuduxkamus 1 cxeMbl IPUHIIUIIOB OBBIIIEHUSI TOTEHIIMAJIA TETJIOTHI.

6. O06nacTH UCTIOJIb30BaHUS TPAHCHOPMATOPOB TETUIOTHI. XOJIOIUIBHBIC U TETNIOHACOCHBIE
CUCTEMBI.

7. OCHOBHBIE UCTOPUUECKHE ITAIbl U MEPCHEKTUBbI Pa3BUTHUS TEXHUKH TpaHCHOpMAIIUU
TEIUIOTHI.

8. CpoiicTBa pabouyux Ten TerIoHAacCOCHOM TexHuKU. HazHauenne pabounx areHTos,
a0COpOEHTOB M XJIAJJOHOCHUTETIEH.

9. Knaccudukanus padbounx areHToB 1 abcopoeHToB. OCHOBHBIE TpeOOBaHUS K UX
TEII0(QU3NYECKUM U TEXHUYECKUM CBOMCTBAM.

10. TpeGoBaHMsI K IKOJTOTHYECKOM 6€30MacHOCTH pabOYNX areHTOB. XapaKTepuCTHKa Hanbosee
pacnpoCTpaHEeHHBIX XOJIOAWIBHBIX areHTOB U abcopOeHToB. [1paBuio Hymepanuu GppeoHoB. 3aBUCUMOCTD
UX CBOMCTB OT MOJIEKYJISIPHOTO COCTaBa. XapaKkTepucTUKa HauboJsee pacpoCTPaHEHHbBIX pab0dMX Tel




ra3oBbIX TEINIOHACOCHBIX YCTAaHOBOK.

11. [TapoBble KOMIIPECCUOHHBIE TEIIOBbIE HACOCHI.

12. T'a30BbIe (BO3AyLTHBIC) KOMIIPECCUOHHBIE TPAHC(HOPMATOPHI TEIUIOTHL.

13. AGCopOIIMOHHBIC TEINIOBLIC HACOCHI.

14. Ctpyitabie TpaHchOpMaTOPHI TEILIOTHI.

15. BuxpeBbie TpaHCHOPMATOPHI TEIUIOTHI.

16. TepmoanekTprueCcKre, TEPMOMATHUTHBIC U MATHUTHBIC TPAHC(HOPMATOPHI TETLIOTHI.

17. I[lapoBbie KOMIIPECCUOHHBIE TEIIOHACOCHBIE YCTAHOBKH.

18. Tunsl kommpeccopoB. [lapoBrie nopirHeBbie KoMITpeccophl. LIeHTpoOexxHbIe KOMITPECCOPHI,
POTALIMOHHBIE U BUHTOBBIE KOMITpeccopbl. KOHCTpyKIIKs, yCIOBHS 3KCIUTyaTaluu, 00J1acTh MPUMEHEHUS,
JIOCTYITHOCTh Ha PBIHKE.

19. IlpuMeHeHue TETIOBBIX HACOCOB B TEIJIOCHAOKEHUU.

20. [IpuMeHeHHE TEIJIOBBIX HACOCOB B MAJION SHEPreTHUKE.

21. [IpuMeHeHne TEIIOHACOCHBIX YCTAHOBOK B MPOMBIIIJIEHHOCTH.

7.4.2. IlpakTrueckue 3aaHus JUIsl POBECHUS TPOMEKYTOUYHON aTTECTAIIUN O0YJarOIITIXCSI
[IpakTrueckue 3a7aHus IPUBEICHBI B KOMILJIEKTE TECTOBBIX 3a/IaHHM, PACIIOJIOKEHHBIC 110 aJpecy:
https://moodle.spbgasu.ru/mod/page/view.php?id=39784

7.4.3. IlpumepHbIe TEMBI KYpCOBOM pabOThI (IIpoeKTa) (MIpH HATMUUN)
KypcoBbie paboThl (IPOEKTHI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. MeTomueckue MaTepualibl, ONpeaeIIaioe IpoLeaypbl OLIEHUBAHNS 3HAHUN, YMEHUM, HABBIKOB U
(uv) ombITa IPOQPECCHOHATBHOMN NEATETLHOCTH, XapaKTEPU3YIOIIHe dTarbl (OPMHUPOBAHUS KOMITETCHIIUI

[Ipouenypa mnpoBeaeHHs MPOMEKYTOUHOM AaTTECTallMd M TEKYLIEro KOHTPOJISI yCIIEBaEMOCTH
pEerjJaMeHTUPYETCsS JIOKAJbHBIM HOPMATHUBHBIM aKTOM, ONPEIENISIOIIUM MOPAJOK OpraHu3aluu U
IPOBEJCHUS TEKYLIEro KOHTPOJIS YCIEBAEMOCTU U MPOMEKYTOYHON aTTECTalluy 00y4daroluXCsl.
[Ipouenypa onenuBanust GOpMHUPOBAHUSI KOMIIETEHIUI IPU NPOBEACHUN TEKYILEIO0 KOHTPOJIS IPUBEIEHA B
n. 7.2.

TunoBble KOHTPOJIbHBIE 3a/JaHUs WM MHBIE MaTepHalibl TEKYLIEro KOHTPOJIS IPUBEAEHBI B II.
7.3.

[IpomexyTouHas aTTecTanys 1o AUCUUIUIMHE IPOBOAUTCS B (popMe 3aueTa ¢ OLEHKOI.

3aueT ¢ OLEHKOM MPOBOIUTCS B OPME KOMITBIOTEPHOTO TECTUPOBAHMSL.

7.6. Kpurepun onieHnBaHus chOPMUPOBAHHOCTH KOMIIETEHIIUN ITPU MTPOBEIEHUH POMEKYTOUHON
aTTecTauuu

YDpOBEHb OCBOEHHUS U OIICHKA

Kparepun Orenka Orenka
«HEYIOBJICTBOPHUTEIb | «yAOBIETBOPUTENbH | OLIEHKa «XOpPOLIO» O11eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3aYTEHO» «3aYTEHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHNMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSITHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yyvarormmiics OO0yyaromumiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUJILHO BBITIOTHUII
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHEHUS 3a/ITaHHH.
JlomyckaeT rpyobie 3aJlaHUH. BBITIOJTHEHU S He momyckaet ommbok
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH MIpY BBITOJIHEHUH | JlomycKaeT omumoKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit Cp€aHce apI/Id)MeTI/ILICCKOC OT BBICTABJICHHBIX OIICHOK I1O OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOIII0»/«3a4TEHO» BBICTABJISACTCS, €CIU Cpe/iHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or11eHKa «HEYIO0BICTBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CIIU CpeJiHee apu(dMeTHIeCKOoe
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
N KonuuectBo
Ne ABTOp, Ha3BaHKE, MECTO U3JIaHUS, U31aTCIbCTBO, TOJ U3/IaHUs YICOHOU 1
/i y4eOHO-METOIUIECCKON JTUTEPATYPhI DK3CMILIIDOB/SIICKTD
oHHBbIN angpec ObC
OcHoBHAasI JINTEPATYPA
bsaneukas E. M., TennoBsie HacoChl. Teopus MPUHATHS PEIICHUII, .
t N pH3 TIp p . | https://www.iprbooks
1 |Acrpaxanb: AcTpaxaHCKHM FOCYJAapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIIBHBIN
hop.ru/123450.html
yausepcutet, 9bC ACB, 2022
JlomoiHUTEIbLHASI JINTEPATYPA
1 J3uno A. A., Mamuauna O. C., TermioBeie HACOCHI U https://e.lanbook.com

tepmotpanchopmartopsl, Cankt-Ilerepoypr: HUY U'TMO, 2015

/book/91520

OO6yuaromuecs u3 yrciia MHBaMI0B U jnil ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH peCypcaMu B (OopMax, aanTHPOBAHHBIX K OTPAHUYCHUSIM UX
3/I0POBBSI.

8.2. [lepeueHn pecypcoB HHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOM ceTH «IHTepHET», HeOOXOIUMBIX JJIs
OCBOGHUS AUCIUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET» DNEeKTPOHHBIN agpec pecypca

TeruioBbIe HACOCHI hp?id=1196

https://moodle.spbgasu.ru/course/view.p

8.3. [lepeueHnb COBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DNEeKTPOHHBIH agpec pecypca

DIIeKTPOHHO-OMOIMOTEeUHAas cucTeMa u3aarelberpa "KoHcypTaHT

https://www.studentlibrary.ru/

cTyaeHTa"
Bcepoccuiickuii HHCTUTYT HAyYHOUM U TEXHUUECKON HHPOpMAIHH L
www2.viniti.ru
(BUHUTHN)
EnuHbIi 21eKTPOHHBIN pecypc yueOHO-METOUYECKOM TUTEPaTyphI
www.spbgasu.ru
CIIoI'ACY pog

ONeKTPOHHBIN (POH[ MTPaBOBOW U HOPMATUBHO-TEXHUUECKOMN
JIOKYMEHTAIlUU B 00JIACTH CTPOUTENBCTBA U POCKTUPOBAHUS,
0€30I1aCHOCTH U OXpaHbl TPY/1a, YHEPreTUKU U He(Terasa, npasa.

http://docs.cntd.ru

bubnuoteka crareit sxypHana HIT «cABOK»

ry/

http://www.abok.ru/articleLibra

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIb3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEIILHOTO
npolecca 1o AUCHUIUIMHE, BKIIIoYas epedeHb JUIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOro
MIPOTrpaMMHOTO 00ecTieueHus

Crnioco6 pacrpocTpaHeHus

HaumenoBanue (JTUIIEH3MOHHOE WJTU CBOOOTHO

pacrpocTpaHseMoe)

Ansys

CyO0nM1IeH3MOHHBIH JOTOBOP
Nel1976-110/2017-C3®0 ot
16.10.2017 r. ¢ 3AO "KAAPEM
Cu-Aii-Oc". Jlunensuss OGeccpouHas

Auditor EDU CO

ITncemo ot 27.09.2018
NeSPB/RU/09/2018 r. SANKOM
Sp. z 0.0. JIunensus Geccpovnas




Auditor OZC Bepcus 6.9

BecriaTHO OT IPOU3BOUTENS
SANKOM, mucemo Ne
SPB/RU/09/2018 ot 29.09.18 1.

Jluniensus 6eccpoyunas

Auditor SET Bepcust 7.1

BecriiaTHO OT IPOU3BOIUTEIIS
SANKOM, nucemo Ne
SPB/RU/09/2018 ot 29.09.18 r.

Jluniensus 6eccpoynas

Renga

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

NanoCAD HMuxenepusiii BIM

Ceprudukar ¢ 14.09.2022

8.5. MareprallbHO-TEXHUYECKOE 00eCIIeYCHUE TUCITUTUTHHBI
CBenieHns 00 OCHAIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JJIs1 CAMOCTOSITEIbHON paboThI

HaumeHnoBanue yaeOHBIX ayJUTOPHI U
MOMEILEHUH /111 CAMOCTOSITEIbHON paboThI

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeAcTBaMu O0y4YeHHUs

25. [TomereHus AJIT CaMOCTOSTEIHHON pabOThI

[Tomenenue 1151 CAaMOCTOSITEIILHOM paOOTHI
(untanpHbIN 31 OubIMoTeku, ayn. 217): T1IK-23 mrT., B
1.9. 1mT.- [IK s mun ¢ OB3 (cuctemHbIin 010K,
MOHHMTOP, KJIaBUATypa, MBIIIIb) C MOIKIIOYCHHEM K
cetn «MHTEpHET» U 00ECIIEYCHHEM JOCTYTIA B
AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTCIIbHYIO
cpeny CIIOBI'ACY.

25. YueOHbIC ayTUTOPUH JIJISl TIPOBEACHHUS

JIEKIIMOHHBIX 3aHIATUU

KoMmrmuiekT MynbTuMeIuitHOro 060pya0BaHUS
(TIepcoHaIbHBIN KOMITBIOTEP, MYJIbTUMEIUITHBIN
MIPOEKTOP, IKPaH, ayIuOCHCcTEMa), TOCKa, SKPaH,
KOMIUIEKT y4eOHOI MeOenu, MOAKIIOUeHUE K
komnbrotepHoi cetu CIIGIACY, Beixon B HTepHET.

25. YueOHbIe ayTUTOPUU TSl IPOBEACHHUS

MMPAKTUYCCKUX SaHHTHﬁ, KYpCOBOI'O

MIPOEKTUPOBAHUS (BBITIOJIHEHHS KypCOBBIX paboT),
TPYIMIOBBIX U WHAUBUAYAIbHBIX KOHCYIbTAIIHH,
TEKYIIETO0 KOHTPOJIS ¥ MIPOMEKYTOUHON

aTTeCTallnuu

KommuiekT MynbTuMeIuitHOro 060pyA0BaHUs
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEUITHBIN
MIPOEKTOP, IKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
y4aeOHOM MeOeH, MOAKITI0UYEeHNE K KOMITBIOTEPHOM
cetu CII6I'ACY, Bbixoa B HTEpHET.

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS 715 OTyYEHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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