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1. HEJIX OCBOEHUA JUCHUIIJINHBI

[ensimu ocBoeHMsI AUCUUIUIMHBL «IIpuMeHeHne anbTepHAaTUBHBIX BUJOB ToruiMBa B AIIK»
o0yuyeHHe NMPUHLIKUIIAM UCIIOIb30BaHUS TAKUX BO30OOHOBIIIEMBIX UCTOYHUKOB SHEPIUHU, KaK COJIHEY-
Hasi, Te0TepMajbHast, SHEPTHsi OMOMACChl, SHEPTHs BETPa, a TAK)KE ONpeesICHHs TapaMeTpOB yCTa-
HOBOK JUIsl BBIPAOOTKH aJIbTEPHATUBHOM HEPIUU C yUYETOM COBPEMEHHbBIX TEHIEHLUH UX Pa3BUTUSA
Y IIPUMEHEHUS.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

B cooTBeTCcTBUU C yUueOHBIM
MJIaHOM AWCIHMIINHA OTHO- YacTh, popMupyemas ydaCTHUKaAMHU 00pa3oBaTeIbHBIX
CUTCH K OTHOUIEHUMN

Craryc IMCUUIIIUHBI ITo BIOOpY

Ob6ecneunBarmmue (Ipea-  TUCHUILIMHBI HarpaBieHus noaroToBku 35.03.06 — ArpouHxeHe-
MICCTBYIOIINUE) AUCIUIIIUHBI PUS

ObecneunBaeMsbie (nmocie- «CoBpeMeHHbIE IPOOIEMBI HAYKU U IPOU3BOJICTBA B arPOUHIKE-
JNYIOIIHE) M CIIHITINHBI Hepun», [MA

3. PE3YJIbTATBI OBYYEHUS 11O JUCHUIIIMHE (MOAY.I1O)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIINN)

Howmep(a) paznena(oB)
JTUCIUIUTUHBI (MOIYJIS),
Iu¢p u Haumenosanue komme- | UHAMKATOP(BI) JOCTHXKEHUS KOMIICTEHIUH / TUTAHK- |  OTBEYaroliero(ux) 3a

TEHIUH pyeMBbIe pe3yIIbTaThl O0yUESHHS (dbopMHpOBaHHE JaHHO-
ro(bIX) HHAUKATOPA(OB)
KOMITETCHIIUU

TIK-12. Ciocoben obecneyn-

BaTh 9 (PEKTUBHYIO FKCILTyaTa-
b Y y U-1nk-12 OOGecrieunBaeT 3PPEKTHBHYIO IKCILTYaTAI[HIO
M0 TEXHHYECKHX CHCTEM arpo- 1-6
TEXHUYECKUX CHCTEM arpoIpOMBIIUICHHOTO KOMILIEKCA,
NPOMBIIUICHHOTO KOMILIEKCa,

HCHOJIB3YIOIIUX AJIbTEPHATUBHBIC HICTOYHHUKH SHEPIrUn
HCHOJIB3YIOIIUX aJIbTEPHATUB-

HbIC UICTOYHHUKU DHEPIrun

4. CTPYKTYPA U COAEP) KAHUE JUCIIUITJIMHBI

4.1. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)
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1. CocTostHUE OHCPI'CTUKHU HA COBPECMCHHOM STalIC




I.1.

CoBpeMeHHas SHEPTETUKA U NIEPCIEKTUBBI
pa3BUTHUSA aIbTEPHATUBHBIX UCTOYHUKOB DHEP-
THU.

3,T

2.B

CTpOBasd SHEPIrCTUKaA

2.1.

9Hepr1/1>1 BETpa U BOBMOXKHOCTHU €€ UCII0JIB30-
BaHHA

3, T

2.2.

Knaccugukanus BeTposHepreTH4eckoil TeXHu-
KU. TUIBI COBpEMEHHBIX BETPOIBUTATEINIEH.
[TpuHuMnBI IpeoOpa3oBaHUs S3HEPTUU BETPA.
TexHu4yeckue cpeacTBa BETPOIHEPIrETUKU

10

3, BJIP

JlaGopartopHast pa-
6ota

3.C

OJIHCYHAA OHCPICTHKA.

3.1.

CoCTosIHHE HCIIOIL30BaHUS COJTHCUHOM OHEP-
rui. OCHOBHBIC TIOHATHS COJTHEUHOH OHCPIrCTU-
KH

3.T

3.2

CucreMbl COTHEYHOTO TertocHa0kenus. Kiac-
cu(UKaIus U yCTPOHUCTBO COHEYHBIX KOJUICK-
TopoB. OpueHTanus KoJuieKTopoB. Pacuer
COJTHEYHOTO M3JTY4YEHHS Ha HAKJIOHHYIO T0-
BepxHOCTh. Pacuer miuockoro kosuiekropa. -
(heKTUBHOCTH KOJUIEKTOPOB. TeopeTuueckue
OCHOBBI BEIOOpA THIIA KOJUIEKTOPA.

16

10

BJIP

JlaboparopHas pa-
6orta

3.3.

[Ipeobpa3oBanue COTHEUHON IHEPTUU B IJICK-
TpuuecKy0. DOTOINEKTPHUECKUE TPeodpa3o-
BaTEJH.

3,T

3.4.

TennoBoe akKyMynupoBaHHE SHEPTrUU. AKKY-
MYJISITOPBI TEIJIOTHI.

3,T

4. buosHepreTka

4.1

Mertob! mepepaboTKi OMOMACCHI BO BTOPHY-
HBIN YHEPrOHOCHUTEIb (OMOTOIIMBO).

4.2

[Iponecc nomyvenus 6uorasa. Llean ncnomnn3o-
BaHUs OMOra30BOM TEXHOJIOTHUHU. DTaIlbl MPo-
1ecca Npou3BoIcTBa Ouorasza. TexHomoruye-
CKHE CXeMbl U 000py10BaHNE OMOTa30BBIX
ycTaHOBOK. brorazoBble yctaHOBKH. TexHOI0-
TMYECKHUI pacyeT 6MOora3oBbIxX ycTaHoBOK. [Ipo-
CKTUPOBAHHUEC KOHCTPYKTHUBHBIX IMapaMCTPOB
0MOra30BOM YCTaHOBKH

3, BJIP

JlaboparopHas pa-
6ota

5. I'eorepManbHasl SHEPreTUKa

5.1

CocTosiHHEe UCTIONB30BaHUS TEIIOBOM YHEPTUU
3emun (reotepMun). TEXHOIOTUHM OCBOEHUS
reOTEePMAITLHBIX PeCypcoB. ' pyHT Kak UCTOY-
HUK HU3KOMOTEHIIMALHOM TEIIOBOM SHEPTUU
3emnu. TepmanbHbIe BOJBI B OTOIIJICHUH U TO-
psUeM BOJOCHAOKEHUH. [ 'eoTepMalIbHBIE BOJTBI
B CEJIbCKOM XO3SIMCTBE.

3,T

52

Hcnonb3oBanue reorepMalibHbIX HCTOUHUKOB
JUISL TIOJTYYEHUS JIEKTPOIHEpruu. [IpuHImnst
paboThHl TEOTEPMATHHBIX AJIEKTPOCTAHIIHIH.

3,T

6. TemyioHaCOCHBIE YCTaHOBKH

6.1

Wcrouynuku temnotel. Kinaccwl TEIIOBBIX HACO-
coB. O0opytoBaHKE TEMJIOBBIX HacocoB. Pabo-

yee Te10. TemnoBoil mpoiecc B KOMIPECCUOH-

10

3,T

JlabopatopHast pa-
6ota




HOM TEIJIOBOM Hacoce. TepmoauHaMuieckue
OCHOBBI pa0OTBI KOMIIPECCHOHHBIX TETJIOBBIX
HAacoCoB. PacyeT OCHOBHBIX ITapaMeTPOB Tell-

JIOHACOCHOM YCTAHOBKH

Hroro

32

32

89

4.1.2. 3aounas ¢popma:

n/m

Temrbl 3anaTHi

Buner yae6HbIX
3aHATHHI U TPYO-
€MKOCTb, 4ac.

JIEKIINA

IIPaKTUICCKUEC

(ceMUHANCKUE)

nabopaTopHbIe

CaMOCTOATCIIbHAA
nadoTa

KonTpois 3Hanmit*

[IpumeHsieMble aKTHB-
HBIC 1 UHTEPaKTHBHBIC
TEXHOJIOTHH 00ydeHuUs

2

o

W

o)}

1.C

OCTOAHHMEC SHCPICTUKKU HA COBPEMCHHOM 3TaIiC

. COBpeMeHHaﬂ OHCPICTHKA U IICPCIICKTHUBLI

Pa3sBUTHA aJIbTCPHATHBHBIX UCTOYHUKOB 3HCP-
T'MH.

(@)

3,T

2.B

CTPOBad SHCPTCTUKA

2.1.

SHGPFHH BC€TpPa 1 BOSMOKHOCTHU €€ UCII0JIb30-
BaHUA

12

3,T

2.2.

Knaccugukarus BeTpoIHepreTH4ecKoil TeXHH-
KH. TUIBI COBPEMEHHBIX BETPOBUraTENEH.
[TpunIMIBEI TpeoOpa3zoBaHUs SHEPTUU BETPA.
TexHuuyeckue cpeacTBa BETPOIHEPTETUKU

16

BJIP

JlaGopaTtopHast pabo-
Ta

3.C

OJIHCYHAA OHCPICTHKA.

3.1.

CocTosiHUE HCITOIL30BaHUS COJTHCUHOM SHEP-
ru. OCHOBHBIC OHATHS COJTHEUHOM OHEPICTHU-
KH

3.2.

CucreMsl coiHeUHOTO TertocHabxkenus. Kiac-
cu(uKalys U yCTPOUCTBO COTHEUHBIX KOJIJIEK-
TOpoB. OpueHTanus KoUIeKTopoB. Pacuer
COJIHEYHOTO M3IIy4CHHS Ha HAKJIOHHYIO T10-
BEpPXHOCTbh. Pacyer miuockoro kosiekropa. I¢-
(eKTUBHOCTH KOJUIEKTOPOB. TeopeTuueckue
OCHOBBI BBIOOpA THUIIA KOJJIEKTOPA.

20

BJIP

JlaGopatopHas pabo-
Ta

3.3.

[IpeoOpazoBanme COTHEYHOM SHEPTHUH B DJICK-
Tpuyeckyro. @oTorneKTprUecKue npeodpaszo-
BaTeJH.

12

3T

3.4.

TemioBoe akKyMyIMpOBaHUE SHEPTUU. AKKY-
MYJISITOPBI TEIJIOTHI.

10

3,T

4. buosHepreTuka

4.1

Mertoapl iepepadoTKku OMOMacchl BO BTOPHY-
HBI YHEPTOHOCUTEIND (OMOTOILIINBO).

16

3,T




4.2 \TTpouiecc momyuenus 6uorasa. llenn ucmons3o- | - | - | 2 | 10| 3, |JlaGopaTopHas pabo-
BaHUs OMOTa30BOM TEXHOJIOTHHU. DTaIbI IIPO- BJIP Ta

1iecca mpou3BojicTBa Ouorasa. TexHomoruye-
CKHE CXeMbI 1 000pyT0BaHHE OMOTa30BBIX
yCTaHOBOK. bruora3oBbie ycTaHOBKU. TeXHOJIO-
THYECKUI pacueT OMOra30BhIX YCTAaHOBOK.
[TpoekTHpOBaHNE KOHCTPYKTHUBHBIX MapaMeT-
POB OMOTa30BOI YCTAHOBKHU

5. I'eorepManbHas SHEPreTUKa

5.1 |CocTosiHME UCTIONB30BaHMS TeTIOBOM 3Heprun | 1 | - | - [ 13| 3,T -
3emun (reotepMun). TEXHOIOTUN OCBOCHUS
reoTepMajbHbIX PECYPCOB. ' pyHT Kak UCTOU-
HUK HU3KOIOTECHIIMAIBHOMN TEIJIOBOM SHEPIUU
3emun. TepmanbHbI€ BOJbBI B OTOIJICHUH U T'O-
psYeM BOJIOCHA0XKEHUH. | 'e0TepMaibHBIC BOIBI
B CEJILCKOM XO3SICTBE.

5.2 |Mcnonp30BaHue re0TEPMAIbHBIX HICTOYHUKOB 1| -|-1]14] 3T
JUIS IOJyYeHHUs 3JIeKTposHepruu. [IpuHuuns
palboThl re0TepPMaAJIbHBIX 3JIEKTPOCTAHIUH.

6. TeryioHaCOCHBIE YCTaHOBKH

6.1 [Mcrounnku Temnotel. Kinaccsl TemioBsix Haco- | 1 | - | 4 | 10| 3, |JlaGoparopHas pabo-
coB. OG0pyI0BaHKE TEMIOBBIX HACOCOB. Pabo- BJIP, Ta

yee Teno. TernoBoii mpoiecc B KOMIPECCHOH-
HOM TEIJIOBOM Hacoce. TepMoauHaMuiecKue
OCHOBBI pabOThI KOMITPECCHOHHBIX TETIOBBIX
HacocoB. PacyeT OCHOBHBIX ITapaMeTpOB Tell-
JIOHACOCHOW YCTaHOBKH

Utoro| 10| - [ 16|14y - -

* [Ipumeuanue: BJIP — BeinoHeHue naboparopHoit padotel, T — TecTrpoBanue, 3 — 3a4eT.
4.2. PacnpenejieHue 4acoB AUCHUILIUHBI (MOIYJISI) 1O ceMecTpam *

4.2.1. Ounasn gpopma:

N 1 xypc 2 Kypc
Bup 3ansTuit I 2 3 )
Jlexiun 32
JlaboparopHbie 32
IIpakTHueckue -
HTOro KOHTaKTHOM PabOTHI 64
CaMocTosiTeNbHas paborta 89
KoHtposb 27
dopma KOHTPOIIS 3
4.2.2. 3aounasn gpopma:

Bun 3ansTnit 1 Kypc 2 Kypc 3 Kypc
Jlekun 10
JlaboparopHbie 16
[IpakTnueckue -
HToro KOHTaKTHOH pabOTHI 26
CamocrosiTenpHas paboTta 145
KonTtpoinb 9
Popma KOHTPOIIS 3




5. OPTAHM3ALIMA U YYEBHO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJBbHOU PABOTHI OBYYAIOIIUXCHA 11O JUCHUIIJIMHE

Opranuzanus caMoCTOSTEIbHON paboThl cTyneHToB ocHoBana Ha IIBJI-12 «O camocros-
TeJIbHOM paboTe oOyuaromuxcs». PopMaMu BHEAyIMTOPHON CaMOCTOATEIBHOM pabOThl CTYIEHTOB
ABJISIOTCA:

- paboTa ¢ OCHOBHOM U JIONOJIHUTENLHON JINTEPAaTYPOH, B TOM YHCIIE U JIEKTPOHHBIMU;

- CaMOCTOSATEJIBHOE U3Y4YEHUE JIEKIUOHHOIO MaTepHuaa;

- IOJITOTOBKA K JIa0OPaTOPHBIM 3aHATHUSAM, U OTYETOB I10 JJAOOPATOPHBIM paboTaM.

5.1. Conep:xanmne caMOCTOSITEIbHOM PA0OTHI 1O AUCHUIJIMHE

TeMmbl, BBIHOCMBIE Ha CAMOCTOSITENIbHYIO ITPOPAOOTKY:

- OcoGeHHOCTH PadOTHI FeOTEPMAIBHBIX 3JEKTPOCTAHIIHNA

- HanpaBienus ucnonb3oBanus Ouorasza

- lenmocymmika aust CymKe ¢/X MPOAYKIUU

- MicTopust co3aanus TEMIOBBIX HACOCOB

- [IpuHiMnuanpHas cxema TEIIoBOTro Hacoca Tumna «Bo3ayx—Boja» HKB-60-2-8

- CxeMbl TEIIOBBIX HACOCOB, HCIIOJIB3YIOIINX COTHEUHYIO SHEPIHIO

- CXeMbI CHCTEM COJIHEYHOI'O OTOIJICHUS (OXJIAXK/IEHUsI) U TOPSIYEro BOAOCHAOKEHUS C Tell-
JIOBBIM HAaCOCOM

- CXeMbl TEIJIOBBIX HACOCOB, UCIIOJB3YIOLIUX COJIHEYHYIO SHEPTHUIO

- CXeMbl CHCTEM COJIHEYHOI'O OTOIUICHUS (OXJIaXKJEHHs) U TOpsAYero BOAOCHAOXKEHHUs C Tel-
JIOBBIM HAaCOCOM

- MlcTopust mpyuMeHEeHHsI COTHEYHBIX KOJIEKTOPOB

- COJTHEUHBIN TUCTUILISATOP BOJIbI

- CTpOUTENIbCTBO I'eTMOTEIIUI]

- CoJtHEYHbIE 3JIEKTPOCTAHIIMY Ha COJTHEUHBIX OaTapesx

- 'enmmoycranoBka 11 CHaOKEeHUs! JOWIBHBIX IJIOIIAJOK KPYITHOTO POTraToro cKorta ropsiueit
BOJION

- ConnedHas BojoHarpesarenbHas ycraHoBka Y BC-30-1

- l'ennoTennoBas cucrema AJis CBUHApHUKA-MaTOYHHUKA

- [IpuMeps! HCTIONB30BaHMS COJTHEUHBIX JIEKTPOCUCTEM Ha COJTHEUHBIX OaTapesx B Poccun

- Betpoarperat ¢ BeTpoBUraTesieM poTOPHOTO THIIA

- Berpoarperat ¢ miiockumu JonactsMu (KapyceabHOIo THIIA)

- [TapoTypOuHHBIE T€OTEpMaIbHBIE YHEPTOYCTAHOBKHI

- TypbokomipeccopHble TeoTepMaIbHbIE SHEPTrOyCTaHOBKU

- Ucropuyeckuii 0630p UCIIOIB30BaHUs OMOTa30BOI TEXHOIOTUU

- YnpoieHHas cxeMa Mpou3BOJCTBa OMo3TaHoNIa U 6MoOyTaHona B Poccun

- [Ipocreiinme GuorazoBble yCTAaHOBKH /ISl MHIAWBUYalIbHBIX X0O3SIMCTB

- Micnionp30BaHue TEMIOBBIX HACOCOB HA )KMBOTHOBOIYECKHX (epmMax

5.2. KonTpoab caMocTOATeIbHOI padoThl

OrieHKa pe3yJIbTaTOB CaMOCTOSITEIIBHOM PaOO0THI OPraHU3YETCs CISAYIOMNUM 00pa3oM:

- MPOBEpKa U MIPHEM OTUETOB T10 JIAOOPATOPHBIM U MIPAKTHUECKUM paboTam;

- 3aYeT.

W3ydeHnne oO0ydaronmMcsi BOMPOCOB, BBIJCIEHHBIX HA CAMOCTOSITEIPHOE M3YYEHHE, KOHTPO-
JUpyeTcs NP NPOBEICHUM 3adeTa Mo aucuuruHe. PopMol KOHTPOJIS YCBOEHUS MaTepuaia OT-
JENBbHOMN Ta00OpaTOPHON U MPAKTUYECKON pPabOTHI SABJISETCS BBHIMIOJHEHUE OTYETa C MOCIEIyIOIIeH
€ro0 3allUTOH.



5.3. Y4eOHo-MeTOqHYECKOE 0OOecTIedeHHe CAaMOCTOATEIbHOH padoThI

[Tpu ocymiecTBIEHHH CaMOCTOSATENLHON Pa0OThl PEKOMEHIyEeTCsl MCTIOJIb30BaTh:
- OCHOBHYIO U JOMOJIHUTENIbHYIO JIUTEPATYPY;

- METOJIMYECKUE YKA3aHUS U PEKOMEHIalluH Ka(eIpol;

- UHTEPHET-PECYPCHI.

6. VYYAEBHO-METOJUYECKOE M HWH®OPMAILIMOHHOE OBECIIEYEHHUE
JUCLMUIIIAHBI

6.1. OcHoBHasi yueOHasl IUTEPATyPa, HeOOX0AUMAS /11l OCBOEHUS TMUCHMILIUHBI (MO1YJIs1)

1. 3emckoB B. U. Bo3ooHnoBnsembie ucrounuku 3Hepruu B AIIK: Yue6noe nmocodue. — CII6.: U3-
natenbcTBO «Jlauby, 2014 — 368 c. — (YueOnuku s By3oB. CrienuanbHas jurepatypa). (5
IK3.)

6.2. lonosiHuTeIbHAS YUeOHAS JIMTEPATYyPa, He0OX0AUMASI JIST OCBOEHM S TUCUUIIJIMHBI

1. Dxonoruyeckasi OIeHKa BO30OHOBIISIEMbIX HCTOYHHKOB HEPTUH : y4eOHOe mocodue it By30B /
I'. B. [Tauypun, E. H. Cocnuna, O. B. Macneesa, E. B. KprokoB. — 3-e u3g., crep. — CaHKT-
[TerepOypr : Jlanb, 2021. — 236 c¢. — ISBN 978-5-8114-7458-5. — TekcT : 31eKTPOHHBIH //
Jlanp : snexTpoHHO-OMOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/160138 —
Pexxum noctyna: g aBTOpuU3. M0JIb30BATENEH.

2. T'opaees, A. C. DHepreTudeckuii MEHEDKMEHT B CENTbCKOM XO03stiicTBe : yueOHoe mocodue / A. C.
I'opneeB. — Caunkr-IlerepOypr : Jlans, 2022. — 308 c. — ISBN 978-5-8114-2941-7. — Tekcr :
3JICKTPOHHBIHN // Jlanb : AIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/212795 — Pexum noctyna: ajs aBTOpU3. IOJIb30BaTENIEH.

6.3. Pecypcsl cetu «AHTEepHET», HEOOX0AMMBIE 1JIS1 OCBOCHMS AU CHUILTHHBI
1) DOnekrponHo-OMOnMMoTeyHass cucrema wu3garenscrBa «Jlamp» /  Touka  mocryma:
http://e.lanbook.com/

6.4. MeTonnueckne ykazanus JJIs1 00y4aIOIIMXCS 110 OCBOCHHMIO U CHHMIIMHBI (MOLYJI51)

1) Psabunun B.B., Tenerun U.A. V3yueHnue cBONCTB albTepHATUBHOIO TOIIMBa / MeToaude-
ckue ykazanus - UBanoo: ®I'BOY BO UBanosckas T'CXA, 2018.- 25 c.[DnexkTpoHHBIH

pecypc].

6.5. IIporpamMHoe o0ecnieyenne, MCNOJIb3yeMoOe IS OCBOCHHMS IMCUMILIMHBI (IIPU Heo0Xoa M-
MOCTH)

1) Omnepanuonnas cuctema tuna Windows.

2) WHtepHeT-Opay3epsl.

3) Microsoft Office.

4) KOMITAC-3D («Ackon»), Komnac-3D LT (cBo6oano pactpoctpansemoe [10 kommanun
«ACKOHY).

6.6. UnpopmanmoHHbIE TEXHOJIOIMH, UCIIOJIb3YeMble IPH OCYLIECTBJICHUN 00pa30BaTE/IbHOIO
npounecca no JUCHHUILVINHE
1) Caiit anekrponHoro o6yuenuss ®I'bOY BO «Banosckas 'CXA umenu JI.K. benseBa» /
Touka nocrymna: http://ivgsxa.ru/moodle/


https://e.lanbook.com/book/160138
https://e.lanbook.com/book/212795
http://e.lanbook.com/

7. MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOANMASA 1JIs1 OCYHECTBJIE-
HUS OBPA30OBATEJBHOI'O NPOLECCA IO JUCHHUIIJIMHE
Jl1st mpoBeieHUs 3aHATHI TI0 JUCIUILIMHE 000py0BaHa OJHA CHEIMaTM3UpOBaHHas 1abo-

paropusi: «Jlaboparopusi MCTIBITAaHWS JBHTATeNIel BHYTPEHHEro Cropanus». JISKIMM YWTAIOTCS B
AyIUTOPHUSAX OCHALIEHHBIX MYJIbTUMEIUNHON TEXHUKOM.

Ne HaumeHoBanue crienuanau3upoBaHHbBIX
11/11 | ayANTOpUH, KaAOMHETOB, JJA0OPATOPHIA U TIP.

1. |Y4eOHast aynuTopus Ui MPOBEACHUST | yKOMIUIEKTOBAHA CHEIHMATM3UPOBAHHOM (yueOHOI)

Kpatkuit nepedeHs 0CHOBHOTO 000pyIOBaHUS

3aHSTUN JEKIIMOHHOTO THIIA MeOeIbI0, TEXHUYECKUMU CPEJICTBAaMHU 00yUYeHUS,
CITy KaIlluMU JIJISL IPEJICTaBICHUs yaeOHOU HH(POP-
MaIuu.
2. TloMermeHue ISl CAMOCTOSTEIILHOM pa- |YKOMILJICKTOBAHO CHEIHATM3UPOBAHHON (Y4eOHOIN)
00ThI MeOeIbI0, OCHAIIIEHO KOMITBIOTEPHON TeXHUKOH (15

[TK) ¢ BO3MOKHOCTBIO NOIKIOUeHUs K ceTH "UH-
TepHET" 1 00ecreyeHo JOCTYIOM B JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENBLHYIO CPEy OpraHH-
3alMy, TPUHTEPAMH, CKaHEpaMH

3. |YuebOnast ayiuTopust sl POBEICHUST  |YKOMIUIEKTOBAaHA CIICIIHAIM3UPOBAHHON (Y4eOHOIN)
nabopaTtopHbIX paboT MeOeIbI0, TEXHUYECKUMU CPEJICTBAaMH 00yUYeHHUS,
CIIy’KalllUMU JJIs1 IPEJCTaBlIeHUs yueOHOU nHpop-
MaIuu.

pniaoxenne Ne 1

K padoyeii mporpaMmme 1o JUCIHHUIJINHE

IIpuMeHeHHe ajibTEePHATUBHBIX BUAOB TonauBa B AIIK

®OH/JI OHEHOYHBIX CPEACTB JAJs NPOBEAEHUA NPOMEXYTOUYHOM
ATTECTAIUU MO ANMCUHUIIJIUHE

«IIpuMeHeHHne albTepHATUBHBIX BUAOB TonauBa B AIIK)»

1. Ilepedyenb komneTreHuH, GOPpMHUPYEMBIX HA JAHHOM JTAalle

[udp un Haumeno- | UaaukaTop(bl) JOCTMXKEHNS KOMIETeHIINY / anu- | Dopma koH- | O1leHOYHBIE Cpeji-
BaHHWE KOMIETCHIIUH pyeMBbIe Pe3yJIbTaThl O0yUEHUS TpOJs * CTBa
1 2 3 4
I1K-12. Criocoben
obecrieunBath 3 dex-
THUBHYIO 9KCIUTyaTaIlHI0
TexHnueckux cucteM |UMJI-1mk.12 OGecneunBaet 3¢h(heKTHBHYIO HKCILTyaTaIHI0 3 BJIP. T,
arpoNpPOMBIIIIIEHHOTO | TEXHMYECKUX CHCTEM arpolpOMBIIIIEHHOTO KOMILIEKCa,
KOMIUIEKCa, MCIIOJIb- | MCIIOJB3YIOINX AJIbTePHATHBHBIE HICTOYHUKH SHEPTUH. BIIP
3yIOIUX aJbTepHa-
TUBHbIE HICTOYHHUKU
SHEPruH

B3,0JIP

* dopma koHTpous: 3 — 3a4eT,b — rectupoBanne, BJIP — BeimonmHenue 1abopaTOpHO pabOTHI.
** Ouenounsle cpeacTBa: B3 — Bompocs! 1 3anaun k 3a4dery; OJIP — Bompock! k 3ammre oT4eToB 1o Jadopa-
TOpPHBIM paboTam

2. Iloka3aTeJ M 1 KPUTEPUH OLCHHNBAHUSA C(POPMUPOBAHHOCTH KOMIIETCHUMI HA JAHHOM JTa-
e ux GopMupoOBaAHHS




Hns 3auera no nucuuiinHe «lIpumeHenue anbTepHaTUBHBIX BUJOB ToruuBa B AIIK», mo
JIBYXOQJTLHOM IIIKaJIe ¢ OIEHKAMH «3aYTCHOY» WM «HE 3aU4TECHO:

WNHpukatopsl
KOMIIETCHIINU

OneHKY CHOPMUPOBAHHOCTH KOMIICTCHIIUN

He 3aureno

3auyTeHo

ITonuoTa 3Ha-
HUH

YpoBEeHb 3HAHUI HUKE
MHHHMAJILHBIX TPe0Oo-

BaHHUH, IMEJIH MECTO
rpyObIe OIMOKH

MuHuManeHO AOMY-
CTUMBII YPOBEHb
3HaHUH, TONYLIEHO
MHOTO HErpyOBIX
omuodoK

YpoBeHb 3HaHU B
00beMe, COOTBET-
CTBYIOIIIEM TIPO-
rpaMMe TOATOTOB-
KH, JOMYIIEHO He-
CKOJIBKO HETPYOBIX
0InO0oK

YpoBeHb 3Ha-
HUIl B 00BEME,
COOTBETCTBYIO-
IIeM IIPorpaMmme
MMOJATOTOBKH, 0€3
OIINOO0K

Hannuue yme-
130501

IIpu peuenun ctan-
JMApTHBIX 33124 He
MIPOJIEMOHCTPUPHUPO-
BaHbI OCHOBHBIE yMe-
HUS1, IMEJTH MECTO
rpyObIe OMOKU

ITpoaemouncTpupo-
BaHBI OCHOBHBIE
YMEHUSI, PEIICHBI
TUTIOBBIC 331a4H C
HerpyObIMH OIIINO-
KaMH, BBITTOJIHCHBI
BCE 3aJIaHKs, HO HE B
MOJTHOM 00BEME

[IponemoHncTpupo-
BaHBI BCE OCHOB-
HBIE YMEHHS, pe-
IIEHBI BCE OCHOB-
HBIE 33]1a4H C He-
rpyOBIMU OIIMOKa-
MU, BBITIOJTHEHBI
BCE 3aJ]aHMsI B ITOJI-
HOM 00BEME, HO
HEKOTOpBIE C HEMIO-
YeTaMH.

IIponemon-
CTPHUPOBAHEI BCE
OCHOBHEIE YMe€-
HUA,

pEIIeHBI BCe
OCHOBHBIEC 33/1a-
YH C OTACIIbHbI-
MU HecyIle-
CTBEHHBIMU
HEJI0YeTaMU,
BBITIOJIHEHBI BCE
3aJlaHus B TIOJI-
HOM 00BeME

HaBBIKOB HEAOCTATOY-

HO JIJIsl peIIeHUsI
MpakTUIecKux (Tpo-
(heccuoHaIBHBIX) 3a-
nad.

HusaIM. Meromumxcs
3HAHUW, YMEHHUH,
HABBIKOB B LIEJIOM
JIOCTATOYHO IS Pe-
IICHHS MTPaKTHYe-
ckux (rpodeccuo-
HAJBHBIX) 337124, HO
TpeOyeTcs AONOIHHU-
TeJIbHAsK MPaKTHKA 110
OOJBIIMHCTBY TpaK-
TUYECKHUX 3a]1ad.

BaHusIM. MMeto-
IIUXCS 3HAHUM,
YMEHUH, HABBIKOB
Y MOTHBALUH B Ie-
JIOM 10CTaTOYHO
JUISL peTIeHUs CTaH-
JIapTHBIX TIPAKTH-
yeckux (npodec-
CHOHAJTh HBIX) 3a-
Jad.

Hannuue IIpu pemennu cran- Nwmeerca muanmans- | IIpogemoncrpupo- | IIpoaemosn-
HaBBIKOB JApTHBIX 33734 He HBIN BaHbI 0a30BbIE CTPHUPOBAHBI
(Bnamenue MIPOAEMOHCTPUPOBAHBI | HAOOP HABBIKOB [l | HABBIKH HaBBIKU
OTIBITOM) 0a30BbIC HABBIKH, pelIeHus CTaHaapT- | MpH pelIeHun MIpU peIIeHUU
WMEITd MECTO TPyOble | HBIX 33/1a4 C HEKOTO- | CTaHJapTHBIX 3a/lad | HeCTaHAapTHBIX
omHOKH PBIMH HETOYETAMU C HEKOTOPBIMU 3aga4 0e3 omm-
HeJl04eTaMU 0ok 1 Hexoue-
TOB
Xapaxkrepu- Komnerennus B mon- Cdopmuposannocts | ChopmupoBan- Cdopmuponan-
cTHKa cop- HOM Mepe He cpOpMHU- | KOMIETEHIMU COOT- | HOCTh KOMIIETEeH- HOCTb KOMIIE-
MHUPOBaHHOCTH | poBaHa. MIMeromuxcs | BETCTBYeT MUHU- IIMU B LIEJIOM COOT- | TEHIMH IOJIHO-
KOMIIETEHIIMN | 3HAaHUH, yMEHU, MaJIbHBIM TpeboBa- BETCTBYET Tpebo- CTbIO COOTBET-

CTByeT TpeOo-
BaHusiM. Mme-
FOIITUXCS 3Ha-
HUW, YMEHUH,
HaBBIKOB M MO-
THBAIMH B I1OJI-
HOH Mepe 1o-
CTaTOYHO JIJIS
peIIeHus CII0XK-
HBIX TPaKTHYe-
ckux (mpodec-
CHOHAJIbHBIX )
3aaad.




3. OueHo4yHbIE CpeCTBA

3.1. Borpochl ¥ 3a1a44 K 3a4€Ty

3.1.1. Bonipockl, BBIHOCMMbIE HA 3a4eT

1. UcTopust npUMeHEHHUsI COTHEYHBIX KOJJIEKTOPOB.

2. Knaccugukaius coJIHEUHBIX KOJIEKTOPOB.

3. YCTpoicTBO U NPUHIUT AEUCTBUS KUAKOCTHBIX TUIOCKUX COTHEYHBIX KOJIJIEKTOPOB.

4. ®OTO’NEKTPUIECKHUE COTHEYHBIE KOJUIEKTOpHL. [Ipom3BoacTBO (hOTORNIEKTpUUECKUX COJI-
HEYHBIX KOJUIEKTOpOB B Poccuu.

5. ®okycupytome KOJJIEKTOPbl (KOHIIEHTpaTopbl). [IpuHuun neicTBust mapaboInyecKoro
doxycupyromiero koyuiekropa. CocTaBHOM MapaboIMYecKuil KOHIIEHTPATOP.

6. OpueHTaus COJTHEYHBIX KOJJIEKTOPOB.

7. Tunsl aKKyMyJISITOPOB TEIUIOTHI.

8. HeocTaTtku CONMHEYHOW SHEPTUH.

9.HazoBuTe XxapakTepHble MPUMEPHI UCTIOIH30BAHMUS YHEPTUU COTHEYHOTO U3TyUCHUSI.

10.CnenaiiTe uCTOpUUECKHI 0030p UCMOIB30BAHUS COTHEYHON SHEPTHH.

11.IlepcriekTUBBI UCTIOTIB30BAHUS COTHEUHOM SHEPTUU.

12.
13.
14.
15.
16.
17.
18.
19.
20.
. TUIBI reInoTeIINLI.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
. B 4eM 0co0eHHOCTh MCITIONIb30BaHNS HU3KOIIOTEHIIMAIBHOM sHeprun 3emiun?
34.
35.
36.

21

33

3CMIJIN.

37.
38.
39.
40.
41.
42.
43.

Urto nmoHuMaeTcst mox npsaMoit u audy3Hol COTHEYHOH paananuei?

Ot kakux (paKTOPOB 3aBUCUT BO3ZMOXKHOCTb MCII0JIb30BAaHUS COJIHEUHOU SHEprun?
IIpuHIUIT NENCTBUSA AKKYMYJISITOPOB TEIUIOTH €MKOCTHOT'O THIIA.

Pabouee Teno akkyMyJIsTOPOB TEIJIOTHI (pazoBoro nepexona. [IpuHuumn aeicTBus.
[TpuHIMI AEHCTBUS COJTHEYHOTO Py Aa.

[TpyHIMII NEHCTBUS COHEYHOIO0 BOJONOAbEMHHUKA.

Mcrionb30BaHUE SHEPTUM COHIIA IS CYIIKH CEIbCKOXO035MCTBEHHOM IIPOLYKIIAH.
OcHoBHOE TpeOOBaHUE TP CTPOUTEIHCTBE T€IHOTETLIIHII.

Hcnonbs3oBaHne aKKyMyJIATOPOB TEIUIA B TEIUINLAX.

Crioco0bI mpeoOpa3oBaHus COTHEYHOW YHEPTHH B SJICKTPHUSCKYIO.

[Tpon3BOICTBO AJIEKTPOIHEPTUH C TOMOIIIBIO COTHEUHOTO MpPY/a.

O¢ddexr Ilenbrhe. JlocTOMHCTBA M HEOCTATKU J1eMEHTOB llenbThe.

Pabounii UK UCTAPUTETHHOIO KOMIIPECCHOHHOTO TEMJIOBOTO HAacoca.

PaGounit nukia ogHOCTYyNIEHYaTOro aOCOPOLIMOHHOTO TEIIOBOIO Hacoca.

[TpuHIMNO AeicTBUS UCTIAPUTENBHOTO KOMIIPECCHOHHOTO TEMJIOBOT0 HACcOCA.
TpeboBanust k pabodyemy Temy (hpeoHy) TEMIOBOro Hacoca.

[TpuHIMN necTBUS KUIKOCTHONW COTHEYHO-HACOCHOM CUCTEMBI TEIUIOCHA0XKEHUS.
[TpuHIMT NeCTBUS TETIIOBBIX HACOCOB, HCIIONB3YIOMINX HATPEB COIHEYHON YHEPTHEH.
[Tpenmy1iecTBO UCIOIB30BaHMS TEINIOBBIX HACOCOB HA JKUBOTHOBOUECKUX (pepmax.
Bo3MOoXHOCTH HCITONTB30BaHMS TETIOBBIX HACOCOB HA JKWBOTHOBOUYECKUX (pepmax.

Oco0OeHHOCTH MOJTyYeHUsI TePMaIbHBIX BOJ C OOJIBLINX INIyOUH.
B yeM 3akitodaroTcst TPy THOCTH CBEPXITTyOMHHOTO OypeHus?
OcHoBHBIE (HaKTOPBI U XapaKTep WX BIUSHUS HA TEIUIOBOW PEKUM MOBEPXHOCTHBIX CIIOCB

Buzbl cucteM HU3KONMOTEHIIMAIBHON TEIJIOBOM SHEPTHUH 3EMIIM M UX XAPAKTEPUCTHKA.
TpeboBaHMs K TPYHTY M TPYHTOBBIM BOJaM, UCTIOJIB3YIOLIMMCS JJIs1 0TOOpa Teria.

VY CTpoNCTBO TOPU3OHTANIBHBIX TPYHTOBBIX TEIIOOOMEHHUKOB.

VY CTpoiicTBO BEPTUKAIIBHBIX IPYHTOBBIX TEINIOOOMEHHUKOB.

CucreMbl UCIIOJIB30BAHUS HU3KOMIOTEHIIMAIBHOTO TeIljla 3€MJIU U3 CKBaXKHH.
[Tpuniun paboThl re0TePMANIbHBIX 3JEKTPOCTAHINM, pa0OTAIOIINX HAa CYXOM Iapy.
[Tpunumn paboThl reoTepMaIbHBIX 3JIEKTPOCTAHIMI HAa MapOruApoTEpMaXx.
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44.
45.
46.
47.
49.
50.
51.
52.
53.
54.

[TapoTypOuHHBIE reoTepMalIbHBIE YHEPTOYCTAHOBKH.

TypOoxoMITpeccopHbIe reoTepMaTbHbIE YHEPrOyCTaHOBKH.

OcobeHHOCTH PabOThl F€OTEPMAIBHBIX ANEKTPOCTAHIIUH.

[TpunIMn neicTBUs KapyceabHbIX, 0apabaHHBIX U POTOPHBIX BETPOIBUTATEIICH.

3a cYyeT 4ero BO3HUKAIOT BO3YIIHbIE TIOTOKU?

Henocratku u 1OCTOMHCTBA BETPOBOM YHEPIETUKH.

[TpuHIMn neiicTBUs KapyceabHbIX U OapabaHHBIX BETPOABUraTEIEH.

IIpuHIMIT NENCTBUS BETPOABUTATENIEH CUCTEMBI J[apbe U OPTOrOHAJIBHBIX.

[TpuHIIMT AEHCTBUS KPBUIbYAThIX BETPOIBUTATEIICH.

Yto noHMMaeTcs o BETPOABUTATEIEM, BETPOIHEPIeTUYECKUM arperaroM, BETpo3Hepre-

THUYECKON yCTaHOBKOM?

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

BUTC UX

66.
67.
68.
69.
70.

71

72.
73.
74.
75.
76.
71.

78

Knaccugukarust BeTpoIHEpreTH4eCKUX YCTaHOBOK.

Y CTpOHCTBO arperaToB € JIGHTOYHBIM BOAOIOJbEMHUKOM.

Y CTpolCTBO JIECHTOYHOTO BOAOIIOIbEMHUKA.

[TpuHIMNO neicTBUS MHEPLIMOHHOIO BOJIOIIOIBEMHHUKA.

Kak cootnocsTcs KIIJl Ouorasa u TpaJulIMOHHBIX BUJOB SHEPTUU

Kak onpenensiercs pacxo Temia Ha IOJOIPEB 3arpy’kaeMoro B peakTop HaBo3a?
Knaccugukarus meto1oB nepepaboTku OMOMacchl BO BTOPUYHBIN SHEPTOHOCHTENb.
VYnpolieHHas cxeMa Ipou3BOJCTBa OMo3TaHoNa U 6MoOyTaHona B Poccun.

UeM 0TIIMYAIOTCS TEXHOJIOTUYECKUE CXEMbI OMOTa30BbIX YCTAaHOBOK?

Kakue ¢opmbl kamep cOpakuBaHus Hauboee paclpoCTPaHEHbl Ha MPaKTHKE?

Jliig yero HEOOXOAMMBI HarpeBaTelbHbIE YCTPOWCTBAa B OMOra3oBbix yctaHoBkax? Hazo-
THUIIBI.

Kak knmaccuuuupyroTcst ycTpoicTBa Ui IepeMeInBanus cyocrpara?

Ha3nauenue u ycTpoicTBO ra3roibiepos.

Ot 4ero 3aBUCHUT TEIUIOTA CropaHusi ouorasa?

Bo3MoskHOCTH HCIIONB30BaHUs OMOras3a B )KUBOTHOBOJICTBE.

Oranbl aHa’pOOHOro cOpakMBaHUS OMOIOIMYECKO MacChl.

. @aKTOPBI, BAUAIOIINE HA IPOLIECC aHAIPOOHOT0 COpaKMBAHUS.

Kak Biuser Ha npouecc aHa3poOHOro cOpakuBaHMs COCTaB UCXOJHBIX MaTepUaioB?
Kakue ¢pakTops! BIUAIOT Ha BbIXOJ Onorasza?

Kakue ncxonpie MaTepuasbl HCIOIb3YIOTCA Ul MTOJIy4YeHus Onoraza’?

OcHOBHBIE IPU3HAKK HapyILIEHUS Mpoliecca aHadpOOHOTo OpOXKEHUS.

UeM 0TIIMYAIOTCS TEXHOJIOTUYECKUE CXEMbI OMOTa30BbIX YCTAaHOBOK?

Metoauka pacueTa oTeph TEIUIa Yepe3 OrpakICHUsI peakTopa

. OxapaxkTepusyiTe METOIbl MEepepadOTKH OHOMAcChl BO BTOPUYHBIM JHEPrOHOCUTEIH

(OuoTOMIIMBO).

78
79

. Kakue norepu temia HeoOX0UMO yUUTHIBATh NMPHU MOIYUYEHUH Ouoraza?
. buoxummueckue MeTo bl MpeBpaleHust 0MOMacchl BO BTOPUUYHBIA SHEPTOHOCHUTENb.

3.1.2. 3agaun, BLIHOCHMbIE HA 3a4eT

3apaum, npeasaraeMbie 00ydaroImeMycs Il PEIIeHUs TPH cAade 3a4yeTa BHIOUPAIOTCS CIIy-

JaUHBIM

o0pa3zom.

1. . I3BecTHO, YTO MpHU CKOPOCTH BeTpa 3,5 M/C, ¥ TUNIOTHOCTH Bo3ayxa p=1,23 Kr/M°, BETPOKOJIECO,
oMeraroeT miomans 10 Mm%, kKod3)PUIMEHT MOIIHOCTH, XapaKTepU3yIOIuii 3(p)EeKTUBHOCTh UC-
nosib3oBanus paseH 0,35. OnpenenuTs MOIIHOCTh, BHIBUBAEMYIO BETPOBBIM KOJIECOM.

2. OmnpenenuTs AUAMETP OBICTPOXOIHOTO, MAJIOJIOMAcHOTO Kosieca MomHocThio 200 BT npu cko-
pocTH BeTpa 2 M/C.
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3. Paccunrtarth TOJO0BOE KOJHMYECTBO SJIECKTPOIHEPTHUU BBIpAOATHIBAEMOW COJHEYHOM Oarapeeit
momrHocThIO 300 BT, ecniu ko dumment npousBogutenbrocTH 0,5, a 3HaueHue nHcomsuuu 8§10
kBT1-u/M? B ToI.

4. PaccunTtaTh IUIOIIAAb COJIHEYHOTO KOJUIEKTOpA /Ui obecneueHus: HoTpeOuTeNs Topsyeil BOJOH B
ycnoBusax oosactu B kosmmuectse 1000 kumorpamm B cyTku ¢ Temiiepatypoit 320 °K B aBrycre.

5. Paccuntarh ro10BYI0 SKOHOMMIO OT IIPUMEHEHHS COJIHEYHOI'0 KOJUIEKTOpa €CJIM CTOMMOCTD TEll-
noBoi sneprun 1000 py6./I'JIx, crenenp rogoBoro 3amenieHus 0,4, TogoBasi Harpy3ka Ha CH-
cremy terutocHaOxkenust 80 I'Ix/ron, KI1/] remnorenepupyromeii ycranosku 0,6.

6. Paccuntarh CpoK OKyHmaeMOCTH COJIHEYHOT'O KOJUIEKTOpa CTOMMOCTHbIO 70 ThIC.pyO. eciu cTou-
MocTh TemoBoit sueprun 1000 py6./I"J1x, crenens rogosoro 3amenienus 0,4, rogoBas HarpysKa
Ha cuctemy tertocHaoxkenus 100 I'[x/ron, KIT/] Teruiorenepupyromeii ycranoBku 0,7.

7. OnpenenuTs MOIIHOCTb €JMHUYHOIO CEYEHUs BETPOBOIO IOTOKA CKOPOCThIO V, =1,40.m/c .

8. OnpenenuTh BEIXO 6HoTasa (M) MPH TIOTHOM Pa3I0kKEHHH TOHHBI HABO3a BIAXKHOCTHIO 90% U
coJiep’KaHUEM OPraHMYECKOTo BElIecTBa B cyxoi Macce 65%. Bpixoa Ouorasa npuHsATh paBHBIM
0,4 M® u3 1 KT cyX0oro opraHM4ecKOro BeIecTBa.

9. Onpenenutb KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE AJIsi OJIOTPeBa 3arpy>KaeMoil Macchl 10 TEM-
nepatypsl Opoxkenust — 53 °C. Cyrtounas 3arpy3ka 10 TOHH HaB0O3a HEMOCPEACTBEHHO U3 ()EePMBI.
CpeIHIO TEII0EMKOCTh HaB03a NPUHATH pBHOM 4,18:10~ M[x/kr-°K, ko> duimenT nonesHo-
ro aeiicteus npoiecca — 0,7.

10. O6mas cyrouHas BeIpaOOTKa OMOra30BOi ycTaHOBKH cocTapisgeT 2500 m>. Onpeneauts rojo-
BYIO0 SKOHOMHIO YCJIOBHOTO TOIUIMBA uuTasi, 4To bI'Y B roj ocraHaBiMBaeTcs Ha TEXHUYECKOE
obcmyxuBanue u TP ne 6omnee 20 aueil.

3.1.3. Metoguyeckue MaTepuaJbl

[To nanHOM nucHUIUIMHE MpeaycMOTpeH 3a4€T. OOyyaroumces BbIJAIOTCS BOIIPOCHL JUIsS 3a-
yéra U 3aJa4a, 10 KOTOPbIM OHU CaMOCTOSITENILHO TOTOBATCS. 3a4€T MPOBOAUTCS B (hopMe yCTHOTO
coOecenoBaHus. Y CIIOBUS U NOPAJOK NPoBeAeHUs 3ayeTa JaHbl B [Ipunoxennn Ne 2 K MoaI0KeHUIO
[IBA-07 «O npoBefeHUH TEKYIIETr0 KOHTPOJIs yCIIEBAEMOCTH U IIPOMEXYTOYHOH aTTecTanuu ody-
YaIOIUXCS».

[Tpu oTBeTe Ha BOMPOCHI 3aU€Ta CTYJIEHT MOCIE MPEABAPUTEIBHOM MMOATOTOBKY (KaK MpaBUIIo,
Ha MOJTr0TOBKY O0TBOAUTCS 40 MUH.) JOJKEH JEMOHCTPUPOBATh:

1. 3HaHMe yuyeOHOro Marepuana no Kypcy. M3naraemblil CTyI€HTOM OTBET JIOJIKEH COOTBET-
CTBOBaTh MaTepualaM B PEKOMEHJOBAHHBIX YYEOHHMKaX, B JIEKIMX, IPAKTHUYECKUX U J1TabopaTop-
HBIX paboTax;

2. 3HaHUA JONOJHUTEIBHOTO MaTepHuaia, T.e. JaBaTh YETKUE MPAaBUIbHbBIE OTBETHI HA JI0IOJI-
HUTEJIBHBIE BOIIPOCHI;

3. CIOCOOHOCTh K OMPEEICHUI0 MapaMeTpOB pabOThl YCTAHOBOK IS MOJTYYEHHUs allbTepHa-
TUBHOU DHEPIUH.

3.2. Bonmpocsl K 3a11UTe 0TYETOB 110 JIA00PATOPHBLIM M NPAKTHYECKUM padoTam

3.2.1. IlpumepHBIE BONPOCHI K 3aIHUTE 0TYETOB 10 J1a00paTOpPHBIM padoTam
Bonpocsl k 1adopatopnoii padore Nel - «Onpenenenne 3¢ppeKTHBHOCTH KOJLIEKTOPA»
1. Kak onpenensercs remnosoi KII/I komnexropa?

2. Ot 4yero 3aBUCUT IPHUpALLEHUE TEMIIEPATYpbl HATPEBAEMOM BOJbI B KOJIJIEKTOpE?
3. Kak onpenensiercs cpeiHeEMec YHas IPOU3BOAUTEIBHOCTD KOJIJIEKTOpa?
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Bomnpocsl k s1adopaTopHoii padore Ne2 — «Pacuyer cOJTHEYHOr0 U3JIyYeHUS HA HAKJIOH-
HYI0 IOBEPXHOCTH)

. Kakue cocrasisroniue YUUTBIBAKOTCS IIPU PACUCTC CPCAHEMCCAIHOTO CYTOYHOI'O ITOJIHOTO

U3Iy4eHus1?

..UTo moHUMAETCsI MO/ MOKa3aTeIeM YUCTOTH HeOECHOU ToTycdephl?
. OT 4ero 3aBHCUT OTHOIICHUE CPEITHEMECSYHOTO CYTOUHOTO AU Py3HOrO N3IyIeHUS K

CpeIHEMECSIYHOMY TTOJIHOMY u3nydeHuto ConHia?

. Uto moHnMMaeTcs IoJ KOB(b(bI/ILII/IeHTOM HaKJIOHa KOJ'IJ'ICKTOpOB? Y10 MOXKHO OIIPCACIINTE C

€r0 MMOMOIILIO?

. HOpHI[OK pacdue€Ta CpCAHEMECAYHOr0 CyTOYHOI'O IOJIHOI'O U3JIYyUYCHHA Ha HAKJIOHHYIO I10-

BEPXHOCTb.

. UTo moHuMaeTcs o Maccoit armocgepbl

Bomnpocel k s1adopaTopHoii padore Ne 3 — «PacyeT mi0ckoro KoJjieKTopa»

. Kak ompenensiercst koo puimeHT BXoxkaeHUs npsaMoid u Auddy3Hoi paauanuu?
. OT 4ero 3aBUCAT NOTEPU TEIUIOTHI KOJIIEKTOPOM?
. Kak ompenensieTcst Komu4ecTBO TEIIOBOW YHEPTUH, BOCIPHHUMAEMOI! MOTIIOMIAOIIEH miia-

CTHUHOM KOJUTeKTOpa?

. Ot gero 3aBUCHT IMPOU3BOJUTCIILHOCTD KOJ'IJ'IGKTOpa?

Bomnpocsl k s1adopaTopHoii padore Ne 4 — «TeopeTnyeckne 0CHOBBI BLIOOPA THIIA KOJI-
JIEKTOpa»

. Kakue Tumbl KoJ1eKTOpOB CyIIECTBYIOT?
. Kax Borancnsercs norpednas ruromans 1 KI1/{ KomiekTopoB HCIob3ys CTPOUTENbHBIC

HopMbl BCH-52-86?

. Kak mMensercs KHI[ Pa3JIMIHBIX TUIIOB KOJIJICKTOPOB B 3aBUCUMOCTH OT I/IHCOJ'UII_II/II/I(.7

Bomnpocsl k 1ab6opaTtopHoii padore Ne 5 — « PacyeT 0CHOBHBIX IAPAMETPOB TEIIOBBIX
HACOCOB»

. Kakumu cBoiicTBamu JOKHO 001a1aTh paboyee TeJlo TEIUIOBBIX HACOCOB?

. OcHOBHBIE (PU3NKO-MEXAHUYECKHUE CBOUCTBA (DPEOHOB.

. KakoB pexomeHnyemblii MOps10K U3ydeHus: (PU3NKO-MEXaHMUECKUX CBOMCTB (ppeoHOB?
. Knaccugukarus koMmmpeccopos.

. [IpuHIHN nefcTBHS KOMIIpeccopa C MOPIIHEM JIBOMHOTO IEHCTBHUS.

. Kakue ucTouHMKH Tera MO>KHO UCIOJIb30BaTh B TEINIOHACOCHBIX YCTaHOBKAX?

Bonpocs! k 1a0opatopHoii padore Ne6 — « TennoBbie nponeccbl B KOMIPECCHOHHOM
TEIJIOBOM Hacoce»

. Kakue nporeccbl nporcxosT B TEMJIOBBIX Hacocax?

. VI3 kakux npoueccoB COCTOUT naealbHbIi ki KapHo?

. UeMmy paBeH yAeNbHBIN TEIJIOBOM ITOTOK B KOHJEHCATOPE TEIJIOBOT0 Hacoca?
. Kak onpenensiercs koaddunment npeodpasoBanus?

. Kak onenuBaercst 3eKTHBHOCTH TEIJIOBOIO Hacoca?

Bonpocs! k 1a6opatopHoii padore Ne 7 — « [IpuHuunbI Npeodpa3oBaHus JHEPTUM BeT-
pa s padoThl KPbIBYATOI0 BETPOABHUIaTEIs»
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. Kak pPaCCUUTBhIBACTCA IOABEMHAA CUJIa KpBIJ'Ia?

. UeMy paBeH KO3 GUIIUEHT UCTIOIb30BAHUS SHEPTUH BeTpa?
. OT 4ero 3aBUCHUT JUaMETP BETpoKoseca?
. Kak paccuntbiBaeTcsi MOLTHOCTD, pa3BUBaeMasi BETPOKOIECOM?

NN AW

. Kakue 3akoHbI a3p0oAMHAMUKH UCIIOJIB3YIOTCS B BETpOIHEPreTHKe?
. Kak onmpenensitorcst asponunaMudeckue K03QPUITMEHTH BETpoKoieca?

. Kak PaCCUUTBHIBACTCA CCKYHAHASA KUHCTUYCCKAA SHCPIrrud BO3AYIIHOI'O IoTokKa?

Bomnpocel k s1adopaTopHoii padore Ne§ — «IIpoekTpoBaHue OMOra3oBbIX YCTAHOBOK

Ha 0a3e O0TX010B )KUHBOTHOBOJIYECCKHUX (])epM»

. Kak paccunrtars BbIX0/1 HaBO3HOI Macchl?

. Kak onpenennts 00beM HaBO30IIPUEMHHUKA?
. Kak paccunrats BoIxox 6morasa?

. PacueTHble popMyibl BbIXOa y10OpEHUI.

N NN R W

. Merojuka pacdera moTeps TEIIa Yepe3 OrpaXaeHus peakTopa.

3.2.1 MeToau4eckne MaTepHaJIbl K 3aIUTE OTYETOB 110 JIa00PaTOPHBIM padoTam

. KakoBa JOJIDKHa OBITh MPONU3BOJUTCIILHOCTh HA303a-U3MECJIIBbYUTCIIA.
. Kak OIIPEACIIACTCA pacXo/J TCIlJIa HAa IOAOIPEB 3arpyKacMoro B p€akTop HaBo3a?

Pe3ynbTaThl, MOTy9deHHBIC B XOJIC BBITIOJHEHUS T1a00OPaTOpHOH paboThI, 0(hOPMIISIOTCS 00Y-
YAIOMMMCS B BHJIC OTUYETA 1O yCTaHOBICHHOH ¢opme. [locie mpoBepku mpernogaBaTesieM peo-
CTaBJIEHHOTO OOYYaIOIIMMCSI OTYETA IO JIA0OPaTOPHOM paboTe, MOCIEAYET ero 3aiuTa MyTeM yCT-
HOrO ompoca o0ydarolierocs. YCTHBI ONpoc OOYyYaromIMXCsl MPOBOJIUTCS C IENbIO BBISBICHUS
YPOBHA OCBOCHUA 3HAaHUH U HABEIKOB IMMOJIYYCHHBIX B XOAC MNPOBCACHUSA ﬂa60paT0prlx HJIN ITpaK-
TUYECKUX Pa0bOT. YCTHBIN ONMpPOC MPOBOAUTCS MPENOIaBaTeIeM OCTe BBIOTHEHUS 00y4aromuMes

K10} 13 MEePEYHCICHHBIX padoT.

3.3 TecrupoBanue
3.3.1 Tecmoswie sonpocot

1) CeippéM U1 TPOU3BOJICTBA ATbTEPHATUBHBIX TOIIUB SIBIISETCS
1) IIpupoaHsIii ra3

2) Maszyt

3) Hedtp

2) Bce u3BecTHBIE BUIBI ATIbTEPHATHBHOTO TOIMJIMBA MOTYT OBITh pa3zeeHbl Ha TPYIIIIbI
1) EcrecTBeHHOE TBEpAOE TOIUIMBO.

2) EcrecTBeHHOE *KU/IKOE TOIUIUBO.

3) ["a3000pa3Hoe TOmImBO.

3) Kakaii aTan npou3BoicTBa TOIIMBA U3 ye/isl OTCYTCTBYET
1) [Tonroroska

2) ["a3udukanus wim ruAporeHu3anus

3) [Teperonka

4) [TepepaboTka Moxy4aeMbIX MPOTYKTOB B TOILUIUBO.

4) DTaHOJI MOTYYaloT B pe3ybTaTe (hepMEHTAIINN TTOTyYEeHUE TOTUINBA U3
1) Yros

2) Hedtu

3) buomaccel

5) [Ipeumy1ecTBO CHHTETUUECKUX CITUPTOB:
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1) Bricokoe okTaHOBOE YHKCIIO,

2) Bricokasi CKIIOHHOCTH K HarapooOpa3oBaHHUIo,

3) OTCyTCTBHE BPEIHBIX ITPUMECE

6) Kaxoii knaccuukanuy METaHOIBHBIX OEH3MHOB HA OCHOBE A-76 HE CyIIEeCTBYET
1) Apxkruyeckuii (20% meraHona)

2) Jletnuit (5% meranona)

3) 3umnnii (15% metanona)

7) TpeboBaHus, IpeabsIBIsSIEMbIC Ta3000pa3HOMY TOTUIUBY:

1) MaxkcuMmanbHOe coJiep>KaHue CMOJIMCTBIX BEIIECTB M MEXaHMYECKUX IIPUMECeH,

2) MaxkcumanbHas TOKCUYHOCTb,

3) HeBbicokas 1ieHa MpOU3BOCTBA U TPAHCTIOPTUPOBKH.

8) CokmKeHHBIE Ta3bl — ATO

1) ["a3bl ¢ BBICOKOM KPUTUUECKOM TEMIIEpATYy PO, TPU MOBBIIICHUHU JTABJICHUSI OHU MEPEXOIAT B
YKUJIKOCTb.

2) ["a3bl, UMEIOIINE HU3KYIO KPUTUYECKYIO TEMIIEpaTypy, OCTAlOTCA B ra3000pa3HOM COCTOSI-
HUU HE TOJIBKO MPU HOPMAJIbHBIX YCIOBHSX, HO IPU BBICOKOM JaBJICHUU

3) ["a3pl, HE UMEIOIIIME KPUTHUUECKOI TeMIIepaTypbl, IPYU HOPMAIbHBIX YCIOBUSX MIEPEXOMST B
KUJKOCTh

9) Ilpeumy1iecTBa CKaTHIX Fa30B

1) Bricokoe oxranoBoe uncio (nmponan OY = 100, 6yran OY = 94)

2) Cpoxk ciy>x0b1 nBurarens ypenuuusaercs Ha 50...70 %, cBeueii — Ha 30...40%, pacxon
Macja CHIxaercs B 2...3 pasa.

3) Tokcu4uHbIe BBIOPOCHI OTCYTCTBYIOT

10) HepocraTku c:kaThiX ra3oB

1) MomntHocTh aBurartens cHukaercs Ha 10..18%,

2) YMeHb11aeTcs CpoK Cay>KObl JBUTATENS

3) YBennuuBaeTcs KOJIMYECTBO BPEAHBIX BHIOPOCOB

11) CxuxeHHBbIE ra3bl XpaHAT B
1) bamnonax o 250 1 noxa nasienueM 1,6 Mlla ipu t =45...50 °C

2) ToncTocTeHHBIX OaUIOHAX BMECTUMOCTEIO (110 Bojie) S0 i1 mpu paBnenuu 19,6 MIla.
3) He xpansT B 6ayioHax

12) IlpumeHeHe aabTepHATUBHBIX TOIJIUB MO3BOJIUT:

1) [TpuMeHeHne anbTepHATUBHBIX TOIUIUB MO3BOJIUT

2) IIpuMeHeHne anbTepHATUBHBIX TOIUIMB IIO3BOJIUT:

3) Pacmmputs celpbeByto 6a3y TOIUIUB

4) BCE [IEPEYHCIICHHBIE

13) CoBOKYITHOCTB MEPCIEKTUBHBIX CIIOCOOOB MOIYUYEHHUs, IEpelaul U UCIIOJIb30BaHUs SHEPIUH,
KOTOpBIE PaclpoCTpaHEHbl HE TaK IIMPOKO, KaK TPAIULIMOHHbIE, OJHAKO MPEJICTABIISIIOT HHTEPEC
13-32 BBITOJHOCTH MX MCIOJIb30BaHUs U, KaK IIPABUJIO, HU3KOM PHCKE NPUYMHEHUS BpENA OKPYKa-
IOIIEH cpee:

1) AnpTepHaTUBHAs SHEPreTHKA

2) ConHeyHas SHEpreTuKa

3) Berposnepreruka

14) Otpacinb SHEPreTHKH, CTIeHUaTN3UpPYIOLIascs Ha MpeoOpa3oBaHUM KUHETUYECKOW SHEPTUHU BO3-
JQYUIHBIX Macc B aTMOcdepe B 3JIEKTPUUECKYI0, MEXaHUYECKYIO, TEIJIOBYIO UJIH B JIFOOYIO IPYTYIO
dbopMy sHepruu, y1o0HYIO 1Js UCTIOJIb30BaHUS B HAPOJIHOM XO3UCTBE:!

1) Conneunas 3HepreTuka

2) Berposnepreruka

3) I'mnposnepreTuka

15) ToruBO U3 PpacTUTENBHOTO WIIM JKUBOTHOT'O CBIPhS, U3 MPOAYKTOB KU3HENEATEILHOCTH Opra-
HU3MOB WJIH OPraHUYECKUX MPOMBILIUIEHHBIX OTXO/I0B!

1) buoTomnnuso
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2) Berposnepreruka

3) ConHeuHas 3HepreTuka

16) AnbTepHATUBHBIN UCTOYHUK SHEPTHH SIBISETCS TAKUM PECYPCOM:

1) B0O30OHOBIISIEMBIM

2) HEe BO30OHOBJISIEMBIM

3) CIIOXKHBIM

17) AnbTepHATUBHBIN HCTOYHUK SHEPTHH:

1) BeTpsHas

2) aToMHas

3) MazyT

18) Ceituac Takyro 3HepreTuKy 3Gp(HEeKTUBHO UCTIONB3YIOT cienytomntue ctpanbl: CIIA, Utanus,
Ucnanaus, Mekcuka, SAnonusi, Hosas 3enannus, Poccus, @ununnunel, Benrpus, CanbBagop
1) reorepmalbHasi JHEpreTuKa

2) COJIHEYHAsl SHEPTEeTUKA

3) TUIPOIHEPTeTHKA

4) BETPOIHEPreTUKa

19) Bo300HOBIIsSIEMYIO SHEPTHIO TOTYYAIOT U3 IPUPOIHBIX PECYPCOB - TAKUX KaK...
1) JTOXK b, TPUITUBbI

2) COJIHEUHBIH CBET, BETEP

3) IPUPOJIHBIH ra3, Topd

4) yTojb, HePTh

20) HazoBuTe OCHOBHOE MPEUMYIIIECTBO BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTHUH.
1) UCUEPIIAEMOCTh

2) TPYAHOAOCTYITHOCTh
3) HEUCYepnaeMoCTh
4) AKOJIOTMYECKAsl YUCTOTA

3.3.2. Memoouueckue ykazanus
TectupoBaHue MPOBOJUTCS B KOHIIE 1a00paTOPHOM pabOTHI.

16



