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1. Heaun, 3a7aum 1 IJIaHUPYeMble Pe3yJbTAThl 00yYeHHs M0 AUCHUILIHHE

K ocHOBHBIM HeJssM OCBOCHHA NUCHHUITIINHBI <<HI/I3ROHOTCHIII/IZUILHI>IC IHEProyCTaHOBKH»
CJIIEAYCT OTHECTH:

— HaAY4YHbIC W HOPAKTHYCCKHUC OCHOBBI MNPOCKTHPOBAHUSA HHUSKOTCMIICPATYPHLIX U
HU3KOIIOTCHIHAJIBHBIX CUCTEM,

— MCPBI U MCTOAbI 0e30I1acHOCTH npu HNpou3BOACTBC W IPUMCHCHHUHN KPUOIPOIAYKTOB B
HU3KOTCMIICPATYPHBIX CUCTCMAX.

K  ocHOBHBIM  3agauam OCBOGHHSI  JUCLUILIMHEI «Hu3konoreHUHATbHBIE
IHEProyCTAaHOBKHU» CIICAYET OTHECTH:

— OCBOCHHE MpPAKTUYECKHX OCHOB  NPOCKTUPOBAHUS  HU3KOTEMIIEPATYPHBIX U
HU3KOIIOTCHIMAJIBHBIX CUCTEM,

— Cc1ocOOHOCTh 00€ecneYnTh OE30MacHOe MPOU3BOJICTBO U IIPUMEHEHUEHN3KOTEMIIEPATYPHBIX
cucTeMax.

O6yquI/Ie no aucuuiuimHe «Hu3KomoTeHIualbHbIe 9HEPrOyCTaHOBKHU)» HAIIPABJICHO Ha
q)OpMI/IpOBaHI/IC y 06y‘~IaIOH_II/IXC${ (S (914%:0111170,€ KOMIICTEHITUI:

Ko 1 HauMeHOBaHHUe NuaukaTopsbl JOCTHXKEHUS] KOMIIETEHIIUN
KOMIIeTeHIN i
OIIK-2. Cnioco6en ucnonbs3oBath | MOIIK-2.1. 3naer: MeTobl 1 crmocoObl pemieHust 6a30BbIX

yIi1yOJICHHbIE TEOPETUYECKHE U | 3a]lad B TEXHUYECKUX CUCTEMax

MIPAaKTHUYECKUE 3HAHUSA NOIIK-2.2. Ymeer: CoBepiIeHCTBOBATH CBOIO
byHIaMEHTATBHBIX U poeCCHOHATTFHYIO AEATEIHHOCTh C IPUMEHEHUEM METOJIOB
NPUKJIAJHBIX HAYK, B TOM YHCJIE€ | U CIIOCOOOB penieHns 0a30BbIX 3a7ad B TEXHHYECKHIX
TEXHUYECKOH (pr3mKw; crcTemMax

NOIIK-2.3. Bnageer: MeToJaM1 U CIIOCOOAMHU PELIEHHUs
0a30BbIX 33124 B TEXHUYECKUX CUCTEMAaX

OIIK-5. Cnocoben ocymectBnsats | MOIIK-5.1. 3naeT: meTob! pabOTHI C MATEHTHOU U
HAayYHBIH OUCK ¥ pa3paboTKy HOpPMAaTHUBHOM JTOKyMEHTaIuel, ciocoObl aHaIM3a 1
0000111eH1S TOTYyYeHHON HH(POpMauu

NOIIK-5.2. YMeet: paboTath ¢ TUTEPATypHBIMU
WCTOYHUKAMH, OCYIIECTBIISTH MMOUCK OMTUMAIBHBIX

. pelIeHni, y4acTBOBAaTh B HAYYHOW U MHHOBALIMOHHOU
y4acTBOBAaTh B HAYYHOU U NeSATeNbHOCTH

WHHOBALIMOHHOM JCATEIBHOCTH; MOIIK-5.3. Bianeer: HaBbIKaMH aHAIM3a U 0000IIEHUS
MOJTyYeHHOM MpodecCHoHaIbHOW HHPOPMALIUU JUIS

MOJIYUYCHHUS HHHOBAITMOHHBIX pCIJ_ICHI/Iﬁ HpO(I)CCCI/IOHaJ'IBHBIX

HOBBIX INEPCIICKTUBHBIX
moaxoa0B U METOAOB K PCICHUTO
npodeccuoHaNbHbIX 3a1a4,

3aaad

2. MecTo0 IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrPaMMbl

JluciumnimHa OTHOCHTCS K 00s13aTeNbHOM yacTu 610ka 1 «luCIUIITuHbL (MOTYITN)».
Hucuunnuna «Hu3KkoNnoTeHIMAIbHBIE SHEPrOyCTAaHOBKM» B3aUMOCBSI3aHA JIOTMUECKH U
COJIEpKATEIbHO-METOAUYECKH cO cheayrommumu auciuminHamu OOIT:



— «Pacuer n IMPOCKTUPOBAHNUEC MAIlIWH, alllapaTOB U YCTAaHOBOK XOJ'IOI[PIJ'IBHOﬁ, KpHOFeHHOfI
TEXHUKU U CUCTEM )KPI3H€O6€CH€'-ICHI/I$I»;
— «Paboune BCIICCTBA HUSKOTEMIICPATYPHBIX CUCTEM».

3. CTpyKTypa U cojep:KaHue TUCUUILIHHBI
OO01mmas Tpy10eMKOCTh TUCHIUIUIHHBI cOcTaBiseT 3 3adeTHbIX(e) enuuut(pl) (108 gaca (oB)).

3.1  Buabl yueOHo# padoThI U TPYA0EMKOCTH
(mo popmam oOydeHUs)

3.1.1. Ounas popma oOydeHUs

Ne B O110ii DG KosmnuectBo CemecTpsbl
w/n U] y4eOHOol padoThI qaCoB 3
1 | AyauTopHble 3aHATHS 32 32
B Tom uncie:
1.1 | Jlekuwm 20 20
1.2 | CemuHapckue/mpakTHUYECKHUE 3aHITUS 12 12
2 | CamocTosiTesibHas paboTa 76 76
B ToM uucne:
2.1 | IlpopaboTka JIEKIIMOHHOT'O MaTepuaja 48 48
2.2 | IlogroroBka K ceMuHapam 28 28
3 | IpomesxyTouHas aTTecTanus
3ayet/ud.3aueT/3K3aMeH 3a4yer
Hroro 108 108

3.2 TemaTnuyeckuii IJIaH U3y4YeHUs TUCIUNIMHBI
(o ¢popmam oOyueHus)

3.2.1. Ounas ¢popma oOyueHus

TpyaoemMkocTb, 4ac

Ne Pasnesl/TeMbl
n/n JUCHMIITTMHBI

er
M(

AyauTopHasi padoTa o

Be

0~



Jlexun

Cemunapckue/
NPAKTHYECKUE

3aHATUA

JlaboparopHbie

3aHATUA

IIpakTuueckas

IIOArOTOBKA

CucreMbl HU3KOIOTECHIIHAILHOMN
SHEPIreTHKHU KaK BETBb HETPAIUITMOHHOM
SHEPreTUKH. TerIoBbIe HACOCHI IS
JIEIEHTPATM30BaHHOTO
TEIJIOCHAOKCHUS.

12

10

Knaccudukanus un obmactu npuMeHEeHUs
CHCTEMbI HU3KOTOTCHIHATbHOM
SHEPTeTUKH, TpeOOBAHUS,
HpeabsBIsEMbIE K HUM.. Busl u
CBOMCTBa HU3KONOTEHIUAIBHBIX
TETJIOBBIX PECYPCOB, IPUMEHEHHUE B
Pa3IUYHBIX THIIAX CHCTEM
HHU3KOIIOTCHIIMAIbHOM SHEPTETHKH. .

12

10

Kpurepun sHeprernueckon

3¢ (HEKTUBHOCTH CHCTEM,

K03 duUIIMEeHTH TPeoOpazoBaHus
SHEPruu, KO3 HUIHEHTHI
UCIOJIb30BaHUS IEPBUYHON SHEPIUH.

16

12

Paboune BCIIECTBA, MIPUMCHCHUC B
PA3JIMYHBIX THUIIAX CUCTEM
HHSKOHOTCHHHaHBHOﬁ OHCPICTUKHU

18

12

CxeMbl, mapaMeTpsl, 000py10BaHHE
CUCTEM: MAPOKOMITPECCHOHHBIX
TEIUIOBBIX HACOCOB, A0COPOIIMOHHBIX
TepMOTpaHc(hopMaTopoB,
HU3KOMOTEHIIUAIbHBIX
HHEProyCTAaHOBOK, TETNIOHACOCHBIX
ONPECHUTEJIEH COJIEHOM BO/IBI,
KOMOMHHPOBAaHHBIX
3HeprocOeperarux CUCTEM.
OxoHomuueckast 3 PEeKTUBHOCTb.
Kputepun. Meroauka pacuera
yJIeIbHBIX MPUBEACHHBIX 3aTpaT Ha
BBIpabOTKY X0J10/1a, TeIljIa U
AIIEKTPOIHEPTUH.

18

12

Onenka sKkosioruyeckoit 3 pexTuBHOCTH
IPUMEHEHUS CUCTEM
HU3KONOTEHIUAIbHON SHEPreTUKH.

36

24




CxeMbl, IpsiMbIE U 0OpaTHBIE
TEPMOJMHAMHYECKUE [IUKJIBL.

Hroro | 108 20 12 76

3.3 CoaepxaHue TUCHUNIHHBI

Paznen 1 CucreMbl HHM3KOMOTCHIMAIBLHOW SHEPreTUKHM KaK BETBb HETPAIUIIMOHHOMN
sHepreTUKU. TeraoBble HACOCHI IS JELEHTPATH30BAaHHOIO TEIIOCHAOKEHUSI.

Paznmen 2 Knaccudukamus u o01acTH NPUMEHEHHS CHCTEMbl HHM3KONMOTEHIUAIbHON
DHEPreTHKHU, TPEOOBaHUs, MPEIbSIBISEMbIE K HHM.. BHUIBI M CBOWCTBA HU3KOMOTCHIIMATBHBIX
TEIJIOBBIX PECYPCOB, MPUMEHEHHUE B PA3TMUHBIX TUIIAX CUCTEM HU3KOMOTECHIIMAIbHONU SHEPTEeTUKH. .

Pazmen 3 Kpurepum osHepreTuueckoid IPQPEKTHBHOCTH  CHCTEM,  KOI(DPHUIHESHTHI
npeoOpa3oBaHus YHEPTUH, KO (DUIIMEHTHI UCIIOL30BAHUS TICPBHYHON SHEPTUH.

Pasnen 4 Paboune BelecTBa, MpUMEHEHUE B PA3TUYHBIX TUIIAX CUCTEM HU3KOMOTEHIIMATbHON
SHEPreTUKU

Pazmen 5 Cxewmbl, mapamerpbl, 00OpPYJOBaHHE CHCTEM: MApOKOMIIPECCHOHHBIX TEIIOBBIX
HAcCOCOB, Aa0COPOIIMOHHBIX TEPMOTPaHCHOPMATOPOB, HHU3KOMOTEHIIMATBHBIX HHEPrOYCTaHOBOK,
TEIIOHACOCHBIX OINPECHUTEIICH COJICHOW BOJIbI, KOMOMHUPOBAHHBIX 3HEProCOEPETaAONUX CUCTEM.
OxoHomuueckas 3pdpextuBHOCTh. Kpurepun. MeToauka pacuera yJIeibHBIX MPUBEIACHHBIX 3aTPaT
Ha BRIPAOOTKY X0JIO/IA, TETUIA U JICKTPOIHEPTHH.

Paznen 6 Onenka skonorudeckoi 3 HeKTHBHOCTH MPUMEHEHHSI CHCTEM HI3KOTIOTEHITUATBHON
sHepreTuku. CXeMbl, MPsIMbIe U OOpPAaTHBIE TEPMOTUHAMUYECKHIE [IUKIIBI.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapckue/mpakTUYECKHE 3aHATUS

1. Pazmen 4 PabGoume BemecTBa, NPUMEHEHHWE B  PA3UYHBIX THUMAX  CHUCTEM
HU3KOIOTEHIIMATILHOU SHEPTETUKU

2. Pazmen 5 Cxewmsl, mapameTpbl, 000OpYyJIOBaHUE CHCTEM: MapOKOMIIPECCHOHHBIX TETUIOBBIX
HAacoCOB, abcopOIIMOHHBIX TEPMOTpaHC(HOPMATOPOB, HU3KOMOTEHIMAIbHBIX
HHEPrOYCTAHOBOK, TEIUIOHACOCHBIX ONpPECHHUTENEeH COJCHOM BOJbI, KOMOWHUPOBAHHBIX
sHeprocOeperalmux cucreM. JKoHoMuueckas 3¢dextuBHocTh. Kpurtepuu. Meronuka
pacuera yJelbHBIX MPUBEIEHHBIX 3aTpaT Ha BHIPAOOTKY X0JI0/a, TeIIa U 3JIEKTPOIHEPTUH.

3. Pazmen 6  Ouenka  skomoruyeckoi  3((HEeKTHBHOCTM  NPUMEHEHHS  CHCTEM
HU3KOIMOTEHIIUAIbHOW »HepreTuku. CXeMbl, MpsiMble U OOpaTHbIE TEPMOJUHAMHUYECKHE
LUKJIBL.

3.4.2. JJabopaTopHbI€ 3aHATHUS

He npenycmarpensi.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX PatoT)

HET




4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecTiedeHne

4.1 HopmatuBHble 10KyMeHTbI 1 'OCThI

1. TOCT 33662.4-2015 (ISO 5149-4:2014) XonaoauibHble CUCTEMbI M TEIUIOBBIC HACOCHI.
TpeboBanust 6€30MaCHOCTH U OXPaHbI OKpYXKaromen cpeasl. YacTs 4. DKcIuTyaTanus, TEXHHIECKOe
obOcimykxuBaHue, peMOHT U BoccTaHoBieHue [ Teker]. - Beea. 2017-07-01. - M. : 'occrangapt Poccuu:
N3n-Bo crangaptos, 2016.

4.2  OcHoBHas JuTepaTtypa
1. YcoB, A. B. AxryanbHble poOJeMbl U TEPCIEKTUBBI Pa3BUTHS HU3KOTEMIIEPATypHOH

TEXHUKH : ydyeOHoe mocoodue / A. B. Ycos. — Kemeposo : KemI'Y, 2020. — 136 c¢. — ISBN 978-5-
8353-2675-4. — Texkcr : snektpoHHbIN // JlaHb : 3nmekTpoHHO-OMOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/162592 (mata oOpamienus: 18.08.2023). — Pexum nocryma: uist
aBTOPH3. TIOJIb30BATEICH.

2. [lpuMeHeHHE TEIUIOBBIX HACOCOB B CHUCTEMax IICHTPAJIU30BAHHOTO TEIUIOCHAOKCHUS :
monorpadus / A. I'. baryxtun, M. B. KobOsuikun, C. A. UBanos, M. I'. bapanoBckas. — Ywura :
3a0I'Y,2018. —251 c.— ISBN 978-5-9293-2126-6. — TekcT : anekTpoHHbIH // JIaHb : 37IeKTpOHHO-
oubnmuoreunas cuctema. — URL: https://e.lanbook.com/book/271709(nata  oOparieHus:
30.08.2023). — Pexum poctyma: i aBTOPH3. MOJIb30BaTEICH.

4.3  JlomoJHUTeJbHAs JUTepaTypa
1. Pacmenkun, A. H. TemioBeie Hacocwl : ydueOHoe mocobue / A. H. Pacmenkun, B. M.

Croneros ; mox penakmuei T. I'. Yeprenko. — Kemeposo : KemI'V, 2020. — 128 ¢. — ISBN 978-
5-8353-2630-3. — TekcT : anexTpoHHbIH // JlaHb : 31eKTpoHHO-OMOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/156114(nata obpamienus: 30.08.2023). — Pexum nocrtyna: s
ABTOPH3. MOJIb30BATEIICH.

4.4  JaexkTpoHHBbIE 00pa3oBaTelbHbIE PeCypPChl
1. HuskonoTreHmanbHble SJHEPrOyCTaHOBKH
https://online.mospolytech.ru/course/view.php?id=5768

45 JluueH3uOHHOe W  CBOOOJAHO  PpacCHpPOCTPaHsieMOe  MPOrPaMMHOe
olecneyeHue
HET

46 CoBpemeHHble npodeccHoHAIbHbIe 0a3bl TAaHHBIX U UHPOPMAIMOHHbIE

CIIPpaBOYHBbIC CUCTEMBbBI
HET

5. MarepuajbHO-TeXHHYECKOe o0ecneyeHne


https://e.lanbook.com/book/162592
https://e.lanbook.com/book/271709
https://e.lanbook.com/book/271709
file:///C:/home/ermlv/Dropbox/fclt/УчПроцесс/ООП2023/16.04.03/РПД%202023%2016.04.03/+-%20Б.1.1.9%20Низкопотенциальные%20энергоустановки.docx
https://e.lanbook.com/book/156114
https://e.lanbook.com/book/156114
file:///C:/home/ermlv/Dropbox/fclt/УчПроцесс/ООП2023/16.04.03/РПД%202023%2016.04.03/+-%20Б.1.1.9%20Низкопотенциальные%20энергоустановки.docx
https://online.mospolytech.ru/course/view.php?id=5768

JlexkumoHHbIE W TPAKTHUECKHUE 3aHATHS M JlabopaTopHble pabOThl MPOBOISTCS B
CIIEeIUATIM3UPOBAHHBIX aynuTopusax kadeapsl AB2214 u AB2103, ocHAIIEHHBIX COOTBETCTBYIOIINM
UCIBITATEIbHBIM CTEHJIOBBIM 000pYI0BaHUEM, TUIAKaTaAMU, HATYPHBIMU 00pa3liamMu y3JIOB, AeTajeil
MaIlIHH.

[lpu xadenpe paboTaeT KOHCYJIBTAIIMOHHO-BBIYMCIUTENbHBIN Kkimacc AB2209  mms
CaMOCTOSITENIbHOW palbOThl, OCHALICHHBIM KOMIBIOTEpAMH C COOTBETCTBYIOIIUM pACUYETHBIM U
rpadu4ecKuM MPOrpaMMHBIM 00ECTICYCHUEM.

6. MeToanueckue peKoMeH aluu

6.1 Meroanyeckne peKOMeHIAIUN IJIsl MPENoaBaTeIsl 0 OPraHU3anHU
00y4eHus1

OcHOBHBIM TpeOOBaHUEM K MPEIOJAaBAHUIO AUCIUILINHBI SBIISETCS TBOPUECKUM, MTPOOIEMHO-
JIMAJIOTOBBIM TTOAXO/I, TIO3BOJIIONINI TOBBICUTh MHTEPEC CTYACHTOB K COJEPKAHHUIO Y4eOHOTO
Marepuana.

OcHoBHast GopMa M3y4eHHUS M 3aKPEIUICHUS 3HAHUHA [0 3TOW IUCUUIUIMHE — JICKIMOHHAs,
naboparopHas M npakTuueckas. [IpenonaBarens JOHKEH MOCIEN0BATEIbHO BBIYMTATh CTYAECHTAM
pAN JEKUMH, B XOJ€ KOTOPBIX CJEAYeT COCPEIOTOYUTh BHUMAHHUE HA KIIIOUYEBBIX MOMEHTax
KOHKPETHOI'O TEOPETHYECKOr0 MaTepuaja, a TakKe OpraHuM30BaTh IPOBEJICHUE MPAKTHUUYECKHUX
3aHATUA TakuUM OOpa3oM, 4YTOOBI AKTUBU3MPOBATH MBIIUICHUE CTYACHTOB, CTHUMYJIHPOBATh
CaMOCTOSITEJIbHOE M3BJIEYEHHE HMH HEoO0XoIuMoW HH(pOpMalMM M3 PA3IUYHBIX HCTOYHHUKOB,
CPaBHMTEIBHBIM aHaJIM3 METOJOB PpELICHWM, CONOCTaBICHUE IOIYYEHHBIX PpE3yJIbTATOB,
(GOpMyIUPOBKY U apryMEHTAlLlMI0 COOCTBEHHBIX B3IJIS0B HA MHOTHE CIIOPHBIE MPOOIIEMBI.

OcHOBY yueOHBIX 3aHSATUH IO OUCHUIUIMHE COCTaBISIOT JEKUUU. B mponecce oOydeHus
CTYJCHTOB HCIOJb3YIOTCS PA3JIMYHbIE BUJbI YYEOHBIX 3aHATUH (ayAUTOPHBIX U BHEAYIUTOPHBIX):
JIEKI[MU, CEMUHAPCKUE 3aHATHS, TabopaTopHble pabOoThl KOHCYIbTAMU U T.J1I. Ha mepBoM 3aHsTHH IO
JTAaHHOHM y4yeOHOM JMCIUIIIMHE HEOOXOIUMO O3HAaKOMHTH CTYIEHTOB C MOPSAKOM €€ HM3Yy4eHus,
PacKpbITh MECTO U POJIb JUCLUUIUIMHBI B CUCTEME HayK, €€ IMPAKTUYECKOE 3HAUYEHUE, JOBECTU JI0
CTYAEHTOB TpeOoBaHuUs Kadeapsl, OTBETUTh HA BOIPOCHI.

B xoje NeKIMOHHOro 3aHATHS MpernojaBareib JODKEH Ha3BaTh TeMy, yueOHbIE BOIPOCHI,
03HAKOMMTH CTYJECHTOB C [IEPEYHEM OCHOBHOW M JTOTIOJHUTEIBHOM JINTEPATYPHI 110 TEME 3aHSTHS.

Bo BcTynuTenpHONM YacTH JIEKIIMH OOOCHOBATh MECTO M POJIb M3Yy4aeMOM TE€MBbI B Y4eOHOMU
JUCLUIIIMHE, PAacKphITh €€ IpaKkTUYeCcKoe 3HadyeHue. Ecim unraercs He mepBas JIEKIUS, TO
HE00X0IUMO YBA3aTh €€ TEMY C ITPeIbIAYIIeH, He HapyIlasi JIOTUKHU U3JI0’KEeHUS yueOHOIro MaTepHara.
Jlexuuio ciieayeT HauMHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TeMy M KPYyr TeX BOIPOCOB,
KOTOpBbIE B €€ X0J1e OyIyT pacCMOTPEHBI.

B oOcHOBHOIl 4YacTHM JeKIMM CIEAyeT pacKpbITh COJIepXKaHHE Y4eOHBIX BOIPOCOB,
aKLIEHTUPOBATh BHHUMAaHUE CTYIACHTOB HA OCHOBHBIX KAaTEropusx, SBICHUSAX U IIpoLeccax,
OCOOEHHOCTSIX HX MPOTEKaHUs. PacKphIBaTh CYIIHOCTb U COAEpKaHUE Pa3IMYHbIX TOUEK 3pEHUS U
Hay4yHBIX TIIOAXOJOB K OOBSCHEHHI0O TeX WM MWHBIX SBIeHMH U mpoueccoB. Cruemyer
apryMEeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIUIO IO CIIOPHBIM TEOPETHUYECKUM BOIPOCAM.
[IpuBoauTh mpuMepsl. 3afaBaTh IO XOAY HM3JIOKEHUS JIEKIIMOHHOIO Marepuanga PUTOPUYECKHE
BOIPOCHl M CaMOMY JaBaTb Ha HUX OTBET. DTO CHOCOOCTBYET aKTHMBU3ALMHU MBICIUTEIbHON
JESATEIIBHOCTH CTYJIEHTOB, IOBBIIIEHUIO WX BHMMAHHUA U HUHTEpeca K MaTepually JIEKIHUH, €€
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conepkanuto. [IpenogaBaTenb MOMKEH PYKOBOJIUTH pabOTOW CTYIEHTOB MO KOHCIIEKTHUPOBAHHIO
JIEKIIMOHHOTO MaTepuaia, MOAYEePKUBATH HEOOXOJUMOCTh OTPaXEHHs B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH U3y4aeMOM TeMbI, 0CO00 BBIJIEIAS KAaTETOPUMHBIN armapar.

B 3aximounTenbHON YacTH JEKIMH HE00X0AUMO c(HOpMyTUpOBaTh OOIIME BBHIBOJBI IO TEME,
PaCKpBIBAIOIIIE COACPKAHNE BCEX BOIIPOCOB, IIOCTABIICHHBIX B JIEKIIMUA. OOBSBUTH IUIaH 0YEPETHOTO
CEMHMHApCKOTO WM Ja0OpaToOpHOrO 3aHATUSA, JaTh KpaTKUe PEKOMEHIAIMH 10 IOATOTOBKE
CTYACHTOB K CEMHHApy WU JlaboparopHoi pabore. OnmpenenuTb MECTO M BpeMsi KOHCYJIbTAllUU
CTYJEHTaM, MOXKEJIaBIIUM BBICTYIIUTh Ha CEMHHApE C JOKJIaJaMu U pedepaTamu MO aKTyaIbHbIM
BOIPOCaM 00CYX/1aeMOIl TeMBbI.

Llenb mpakTUYeCKUX U J1a0OpATOPHBIX 3aHATUH - 00ECIEYUTh KOHTPOJb YCBOCHUS Y4eOHOTO
MaTepuaia CTyJeHTaMH, pacIIMpEeHUE U YriayOaeHe 3HaHu |, MOJy4eHHBIX MU Ha JIGKIHSIX U B X0JI1€
camocCTosITeNIbHOW PaboThl. [loBbimeHHEe APPEKTUBHOCTH MPAKTUYECKUX 3aHITHN JOCTUTAETCS
IIOCPEACTBOM CO3/aHMsI TBOPUYECKOW OOCTAHOBKHM, paclojararouieil CTYIAEHTOB K BbICKa3bIBaHHUIO
COOCTBEHHBIX B3IVISIIOB M CYXJIEHUHM IO OOCYXKJAaeMbIM BOIpPOCAM, JKEJIAHUIO Y CTYAECHTOB
nopaboTaTh y JOCKHU IIPH PEIICHUH 3a]1a4.

[Tocne KaXAOro JEKIMOHHOTO, JA0OPaTOPHOTO U MPAKTUYECKOTO 3aHATHS CHENaTh
COOTBETCTBYIOIYIO 3allMCh B KypHAJIaX ydeTa MOCEIMaeMOCTH 3aHATHI CTYJEHTaMH, BBIICHUTH Y
CTapOCT Y4€OHBIX TPYII IPUYUHBI OTCYTCTBHSI CTY/IEHTOB HA 3aHATUSX. [[pOBOIUTH TPYIIIOBBIE U
WHAUBHUAYallbHbIE KOHCYJBTAIlMU CTYICHTOB IO BOIIPOCaM, BOSHHUKAIOUIUM Y CTYJIEHTOB B XOJ€ UX
NOJArOTOBKU K TEKYILEH U IPOMEKYTOUHOM aTTeCTal[H 110 Y4eOHOM TUCIUILINHE, PEKOMEH/10BaTh B
MOMOIIb Y4eOHbIE U APYTUe MaTepUabl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

6.2 Meroanueckue yKa3aHHs JAJIsl 00y4alOIIUXCsl TI0 OCBOEHHIO M CIUTITHHBI

CamocrosTenbHas paboTa SBISETCS OAHMM M3 BUIOB TOJyYeHUS 00pa3oBaHuUs
00y4JaromMMuUCs ¥ HalpaBjieHa Ha:
® U3ydeHHE TEOPETHYECKOTO MaTepHalia, MOArOTOBKA K JIEKIIMOHHBIM,CEMUHAPCKUM
(MpakTUYECKUM) 3aHATUSIM
® [IOATOTOBKA K TECTUPOBAHUIO C HCII0JIb30BAHUEM 00111€00pa30BaTEIbHOTO MTOpTaia.

CamocrosiTennbHass paboTa CTYIEHTOB MPEACTABISIET COO0OM BakHEiIIee 3BEHO Y4YEOHOTO
mpoiiecca, ©0€3 TMPaBWIBHOW OpraHW3allud KOTOPOTO OOYYaIOIIMICS HE MOXKET ObITh
BBICOKOKBAITU(DUIIUPOBAHHBIM BBITYCKHUKOM.

CryneHT JOMKEeH MOMHHUTh, YTO HAYMHATh CaMOCTOSTENIbHBIE 3aHATHUS CIEAYET C IEpPBOIO
CeMeCTpa U MPOBOJUTH UX PeryisipHO. OueHb BaKHO MPHIOKUTH MAKCHMYM YCHIIUN, BOJH, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJHON HArPY3KO ¢ IEpBOTO JHSL.

Kaxnplii cTyIeHT IOJDKEH caM IUTaHUPOBaTh CBOIO CaMOCTOSATENBHYIO PalOTy, MCXOIS U3
CBOMX BO3MOXXHOCTEH W TPHUOPHUTETOB. DTO CTHMYIHUPYET BBITOIHEHHE pabOTHI, co3maer Oolee
CTIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE IOJIOKUTEIIFHO CKa3bIBACTCSl HA YCBOSHUH MaTepHaa.

BaxHO TOJTHEE ydecTh 0OCTOATENhCTBA CBOCH PaOOTHI, YSICHUTH, UTO SIBISIETCS TJIABHBIM Ha
JTAHHOM JTare, KaKylo IOCJeI0BaTeNbHOCTh pabOThl BHIOpATh, YTOOBI BHIOJHUTH €€ JIy4dlle U C
HAUMEHBIINMHU 3aTpaTaMHi BPEMEHHU U SHEPTHUH.

Jis miooTBOpHOM paboThl HEMalOBa)KHOE 3HAUYEHUE HMeeT OOCTaHOBKA, OpraHU3alus
pabouero mecta. Hy:xkHO moOUTBCs, 4TOOBI MECTO pabOTHI IO BO3MOXHOCTH OBUIO TOCTOSIHHBIM.
Pabota Ha mpUBBIYHOM MecCTe JieTaeT ee Ooliee MmIog0TBOPHON. [IpOoTyKTHBHOCTE paOOTHI 3aBUCHUT OT
MPaBWJIBHOTO 4YepeloBaHUsl TpyAa W oTAbixa. [loaToMy Kaxkaple yac WIM JBa CIeAyeT JAenaTh
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nepeppiB Ha 10-15 muHyT. BBIXOAHBIE IHM Jydlle MOCBATUTh AKTUBHOMY OTIBIXY, 3aHATHSM
CIIOPTOM, IIPOTYJIKAMU Ha CBEKEM BO3AyXe U T.J. [laxke nepexinoyeHue ¢ OHOr0 BU1a YMCTBEHHOU
paboThl HA IPYTOM MOXKET CIIYKUTh aKTUBHBIM OTJIBIXOM.

CTyneHT [OJDKEH IIOMHHMTb, 4YTO B Ipolecce OOydyeHUs BaKHEHIIYI0 pOJIb HUIPacT
caMmocTosTeNnbHas paboTa ¢ KHuroil. Hayuntbces paboTaTh ¢ KHUTOH — BaKHEHIIAs 3a1a4a CTyICHTA.
be3 aToro HaBbika OyAeT Upe3BBIYAIHO TPYAHO N3ydaTh IPOrPAMMHBIN MaTepuall, U MHOTO BpEMEHHU
Oyzer moTpadyeHO HepaluoHalbHO. PaboTa ¢ KHUTOM CKJIagbIBaeTCsl W3 YMEHHS NOJ00paTh
HEOOXOIUMbIE KHHUTHU, pa3oOpaThCsi B HHUX, 3aKOHCIEKTUPOBATH, BHIOpATh IJIaBHOE, YCBOUThH U
IIPUMEHUTH Ha IIPAKTHUKE.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISA U OLICHUBAHUA Pe3yIbTATOB 00y4eHH s

Jlo naTel mpoBeAEHUS MPOMEKYTOUYHON aTTECTALlMU CTYEHT J0JKEH BBIIOJIHUTH BCe pabOThI,
IpeIyCMOTPEHHBIE HacTosIel pabodeit mporpaMMoi JUCHUIUIUHBL.
[Tepeuenb 00s3aTeNIbHBIX padOT, BBIITOJIHAEMBIX B TEUEHHE CEMECTPA
e VYcrHBI onpoc, codecenoBaHne
e TectupoBanue

7.2 lllkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHH

Pe3yJ'IBTaTBI O6y‘IeHI/IH OLICHUBAIOTCA 110 OaIbHOM IKalJic, OaJuIbl HAUMCIISIOTCS CTYACHTY IIO
pe3yiibTaTaM BBIIIOJIHCHUS 00s13aTeNbHBIX pa60T.

Ouenka KoanuectBo 6a/i10oB
OTJIMYHO ot 81 mo 100
XOPOLLO ot 61 o 80
YIOBJIETBOPUTENHHO ot 41 1o 60
HEY/0BJIETBOPUTEIBHO 40 u meHee

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texkyuuii KOHTPOIIb
TeMbl 1151 YCTHBIX ONPOCOB

1. TermoBoit Hacoc Bo3myx-Boja. Cxema temmepatyp. (Pomuk).
2. TeroBoi1 HacoC BOJa-BOJa HA JUOKCHUIE YIepoaa.

3. OnpecHutenu cojaeHor Boabl. HazHaueHue, BUABI.

4. BollmapHbI€ ONPECHUTEIH.



12

5. TemionacocHslil onpecHuTeNb. [IpuHIMNIManbHag cxema.

6. CpaBHeHHE pa3IMYHBIX THUIIOB TEHEPATOPOB TEIUIOBOM BHeprun 1o KodhduuueHty
MCIIOJIb30BaHUs IEPBUYHOMN SHEPTUU.

7. TemnoBble HACOCHI BOJIA-BOA.

8. CXeMmpbl, IUKJIBI JICIIEHTPATU30BaHHOTO TEIIIOCHAOKEHUS,

9. Temni0BOI HacoC BOAA-BOJIa C IPUBOJAOM OT TEIJIOBOT'O JIBUTATEIS.

10. TerioBoO# HacoC BO3yX-BO3/1yX, 00patuMbiii. CxeMa TeMIiiepaTyp.

IIpumep TecTOBOIO 3a1aHUS.

1. Ha ckonbko % HH3KONOTEHIMAIbHBIE HHEPrOyCTAHOBKH, YTHWIM3HUPYIOIIUE TEILIO0
BBIXJIOMTHBIX ra30B, MOBbIIAOT KIT/] ra3oTypOuHHO# ycTaHOBKH?

1. 7%

2.10%

3. 13%

4. 5%

2. Kakas enuHuyHas TemyioBas MOIIHOCTh Y  BO3AYXO-BO3IYILIHBIE PEBEPCHUBHBIE
TEIJIOHACOCHOM YCTaHOBKHU KPYTJIOTOJAMYHOTO KOHIUITMOHUPOBaHUS B Snonun?

1.ot 1,2 10 16,5 xBt

2. 01 25,7 10 95,5 kBt

3.01 12,3 mo 20,8 kBt

4. ot 10,25 no 42,3 kBt

3. Korza 6bu1 cMHTE3UpOBaH NepBbli GpeoH?
~B 1910 rogax
=B 1930 romax
~B 1950 romax
~B 1970 ronax

7.3.2. ITpomexxyTOUHAS aTTECTALUS

[TpomesxyTouHas aTTecTaius o0yJaroumxcs B GopMe sK3aMeHa MPOBOJAUTCS 0 pe3ysbTaTaM
BBITIOJIHEHHUS] BCEX BUJIOB YueOHOH paboOThl, MPEJyCMOTPEHHBIX Y4YEOHBIM IJIAHOM MO JAaHHOH
JUCLUIUINHE (MOIYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3YNbTAThl TEKYIErO0 KOHTPOJIS yCIIEBAEMOCTH B
TeyeHue cemecTtpa. OleHKa CTENeHH JOCTHXKEHHUS OOy4aloUIMMUCS IUIAHUPYEMBIX DPE3yJIbTaTOB
o0ydeHHs MO JUCHMIUIMHE (MOAYJII0) MPOBOAUTCSA TMpENoJaBaTesieM, BEIYIIUM 3aHATHUS 110
JUCIUIIIMHE (MOIYJII0) METOIOM 3KCHepTHOM oleHKU. [1o uToram npomMexyTo4HoON aTTecTaluu 1o
JTUCIUIUIMHE (MOAYIIO) BBICTABIIAETCS OLIEHKA OTIUYHO», «XOPOILIOY, «yIOBIETBOPUTEIHHO» WIN
«HEYAOBIETBOPUTEIBHOY.

IIpuMepHbIe BONIPOCHI K 3a4eTy
1. HerpanummonHas sHepreruka. Kimaccugukarms. Bo3oOHOBIsIEeMble HCTOYHUKH SHEPTHH.
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2. Cucrembl HU3KonoteHnuanbHoi sHepreTuku (CHD). Buaet CHD. Ob6nactu npuMeHeHHs.
HcTouyHuKH HU3KOIMOTeHIIUAIbHOTrO Teruia. [IpumensemMblie pabodrie BelecTna.

3. TemnoBsie Hacockl (TH). Knaccudukanus. Buapl TepMoInHAMHUYECKUX IUKIOB. Y CIIOBUS
apdexTuBHOrO mpuMmeneHus. OneHka sHepreTndyeckoil sddexkruBHoCcTH. OONACTH TMPUMEHEHHUS.
OrneHka SKOHOMUYECKOH 3 (HEeKTUBHOCTH. 3aMelIeHHe OPraHNueCcKOro TOIIuBa ¢ momourso TH.

4. OnmnpecHutenu cosieHol BoApl. HasHaueHnue, Buapl. BblllapHble  ONPECHUTEINH.
TennonacocHblll onpecHuTeNb. [I[puHnmnuansHas cxema. OnieHKa YHePreTHIecKo 3 PEeKTHBHOCTH.

5. CpaBHeHHE pa3IUYHBIX THUIIOB TEHEPATOPOB TEIUIOBOM OJHEPruM MO KOIPPUIHEHTY
HCII0JIb30BaHUs IEPBUYHOMN YHEPTUU.

6. TernnoBsle Hacockl BoAa-BoAa. CXeMbl, IUKIbI IEHEHTPATN30BAHHOTO TEIIOCHAOXKEHUS, B
TOM 4ucie oOpaTHUMble cXeMbl BKIt0YeHHsI TH B cucTeMbl IIEeHTpaIM30BaHHOTO TEIMIOCHAOKEHUSI.

7. TemoBoil HacOC BOAA-BOAA C MPUBOJOM OT TEIJIOBOTO JBUTATEIIS.

8. TerioBo HacoC BO3MyX-BO3/1yX, 00patuMbiii. CxeMa TeMriepaTyp.

9. Tern10BOI HAacOC BOAA-BOJIa HA JUOKCHUJIE YIIIEpOaa.
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K mpomexxyTouHO#N aTTecTanuu AOMYCKAIOTCS TOJIbKO CTYACHTHI, BBHIITOJHUBIIUE BCE BHJIbI
yueOHOU paboThl, Mpe1yCMOTPEHHbBIE paboueii porpaMMoit 1o JTUCIUILTUHE
«Hu3konoTeHIHaAIbHBIE IHEPTOYCTAHOBKI Y.

Ixana
Onucanue
OLICHUBAaHUSA

BrimonHens! Bce BUIbI y4eOHOM paboTh, IPEAYCMOTPEHHBIEC YU€OHBIM TIAHOM.
CTyaeHT JIeMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUMN, HaBBIKOB
NPUBEJCHHBIM B Ta0NMIAX TMoOKa3aTeseid, omepupyer mnpuoOpeTeHHBIMU
3a4yTeHo 3HAHUSMM, YMEHUSIMH, HaBbIKAMHU, IIPUMEHSIET UX B CUTYalUsX HOBBIILICHHON
cioxkHocTd. [Ipy 3TOM MOryT OBITH JONMYILEHbl HE3HAUUTENbHbIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS MIPH aHAMTUYECKUX OIepalusx, NepeHoce 3HaHu|
U YMEHMI Ha HOBbIE, HECTaH/IapPTHBIE CUTYallUH.

He BbimonHeH oauH uian 6osee BUIOB yu4eOHOI palboThl, MpeayCMOTPEHHBIX
y4eOHbIM IU1aHOM. CTYJIEHT AEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUIM,
0 YMEHUH, HaBBIKOB INPUBEIECHHBIM B TaOJIMIAX IOKa3aTenei, JAOMyCKarTCs
© SAUTEHO 3HAUUTENbHbIC OLINOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHUMN, HABBIKOB
10 psAy IOKAa3aTellel, CTYJEHT UCIBITHIBAECT 3HAYUTENbHBIE 3aTPYIHEHUS IIPU

OINCpUPOBAHMHU 3HAHHUAMHA U YMCHUSAMMU IIPHU UX IICPCHOCC HA HOBBIC CUTYyAllUU.




