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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

[ensamu ocBoeHMst quCHMIUIMHBI «IIpuMeHeHue anbTepHAaTUBHBIX BUAOB ToruimBa B AITK»
00y4eHue MPUHIMIIAM UCIIOJIb30BAHUS TAKUX BO30OOHOBIISIEMBIX UCTOUYHUKOB YHEPTUHU, KAK COJTHEY-
Hasl, reoTepMalibHasl, SHEPTUs OMOMACCHI, SHEPTHS BETPa, a TAaK)KE OINPEICIICHHS ITapaMeTPOB yCTa-
HOBOK JIS BRIPAOOTKH aJIbTEPHATUBHON SHEPTUU C YIETOM COBPEMEHHBIX TEHACHIIUN UX PA3BUTHUS
Y IPUMEHEHUS.

2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT' PAMMABI

B cooTBercTBUU C yueOHBIM
IJIAHOM JHCUUNINHA OTHO- YacTh, popMupyeMas yduacTHUKAMU 00pa3oBaTeIbHBIX
CUTCH K OTHOIWIECHUHU

CraTyc QUM CUMUMIHHBI ITo BEIOOPY

Ob6ecneuuBarmue (Ipea-  TUCHUIUIMHBI HarpaBieHus noaAroToBku 35.03.06 — ArpounxeHe-
HNICCTBYIOIINE) AUCIUTIINHBI PUSL

ObecneuynBaembie (mocine- «CoBpeMeHHbIE TPOOJIEMbl HAYKU U IIPOU3BOJICTBA B arpOMHKeE-
AYIOLHUE) AUCHUIINHBI Hepum», A

3. PE3YJIbTATBI OBYYEHUA IO JUCHUILIMHE (MOY.I1O)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUHN)

Howmep(a) paznena(oB)
JTUCIUIUTUHBI (MOIYJIS),
Iudp u HaumenoBanue komre- | THIUKaTOP(bl) TOCTHKCHUS KOMIICTCHIIMY / IJIaHKW- | OTBEYAIONIEro(uX) 3a

TEHIUH pyeMble pe3ynbTaThl 00yUCHUS (dbopMHpOBaHHE JaHHO-
ro(bIX) HHAUKATOPA(OB)
KOMITETCHIIUU

TIK-12. Ciocoben obecneyu-

BaTh A (HEKTUBHYIO DKCILTyaTa-
bd Y y U-1pk.1, ObGecnieunBaet 3QPEeKTUBHYIO IKCILTyaTaIllUIO
LIMIO TEXHUYECKUX CHCTEM arpo- 1-6
TEXHUYCCKUX CUCTEM arpoOnpOMBIIIIIECHHOTO KOMIIJIEKCA,
IMPOMBIIIJIEHHOT'O KOMILJIEKCA,

HCHOJIB3YIOINIUX aJIbTEPHATUBHBIC HICTOYHUKU SOHEPIrUn
HCIOJIB3YIOIIUX aJIbTEPHATUB-

HBIC UICTOYHUKU DHEPTUN

4. CTPYKTYPA U COAEPKAHUE JNCHUITIJIMHBI

4.1. Conep:xaHue TMCUMILIUHBI (MOTYJIs1)
4.1.1. Ounas ¢opma:
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1. CocTosiHue SHEpreTUKH Ha COBPEMEHHOM dTane




.|CoBpeMeHHasi SJHEepPreTUKa U MepCreKTUBbI

Pa3sBUTHA aJIbTCPHATUBHBIX UICTOYHUKOB S3HCP-
THH.

3,T

CTPOBAsA SHCPICTUKA

. 9Hepr1/1>1 BETpa U BOBMOXKHOCTHU €€ UCITI0JIB30-

BaHUA

3,T

.[Kiaccugukanus BEeTpoIHEPreTHIeCKON TEXHU-

KH. TUIBI COBPEMEHHBIX BETPOABUTATENIECH.
[TpuHnMnIBI TpeoOpazoBaHUs SHEPTUU BETPA.
TexHuyeckue cpeacTBa BETPOIHEPIETUKH

10

3, BJIP

JlaboparopHas pa-
6orta

3.C

OJIHCYHAsA SHCPIrCTHKA.

.|CocTosiHHE UCITOJIb30BaHUS COTHEUHOM OHED-

rud. OCHOBHBIE TTOHATHS COJHEYHOM SHEPICTU-
KH

3.T

3.2.

Cucremsl conHeyHOTO TeruiocHabxkeHus. Knac-
CU(UKAIMA U YCTPOUCTBO COTHEYHBIX KOJUICK-
TopoB. OpueHTalnus KouleKTopoB. Pacuer
COJIHEYHOT'O U3JIy4YEHHs Ha HAaKJIOHHYIO 10-
BEPXHOCTh. PacueT minockoro koyuiekTopa. D¢-
(eKTUBHOCTH KOJUIEKTOpPOB. TeopeTnueckue
OCHOBBI BBIOOpA THIIA KOJJIEKTOPA.

16

10

BJIP

JlabopartopHas pa-
6ota

3.3.

[IpeoOpa3oBaHue COTHEYHON YPHEPTHH B DJICK-
Tpudeckyo. DoTosekTpryecKkue mpeodpaso-
BaTEJIH.

3,T

3.4.

TemnoBoe AKKYMYJIUPOBAHUEC SHCPTHUHU. AKKy-
MYJATOPBI TCIIJIOTHI.

3,T

4. bruosHepreTuka

4.1

MeTo/ib1 TepepadoTKi OMOMAacChl BO BTOPUY-
HBIN Y)HEPrOHOCHUTEIb (OMOTOIUIMBO).

4.2

[Ipouecc nonyyenus 6uorasa. Llenu ucnonb3o-
BaHMs OMOTa30BOM TEXHOJIOTUHU. DTaIlbl MPO-
11ecca npou3BoicTBa 6uorasza. TexHomoruye-
CKHE CXEMBbI 1 000pynoBaHue OMOTa30BbIX yC-
TaHOBOK. buora3oBbie ycTaHOBKU. Te€XHOIOTH-
YECKUM pacyeT OMOra3oBbIX YCTaHOBOK. [Ipoek-
TUPOBAHHE KOHCTPYKTUBHBIX MTapaMeTpoB OHO-
ra3oBOM YCTAHOBKH

3, BJIP

JlaGopaTtopHas pa-
6ota

5. 'eoTepmasbHas SHEPreTHKA

5.1

CocrosiHuE UCIOIb30BaHUS TEIJIOBOM SHEPTUU
3emuu (reorepMun). T€XHOIOTUHA OCBOEHUS
reoTepMajbHbIX pecypcoB. [ pyHT Kak UCTOU-
HHUK HA3KOIOTEHIIMAIbHON TEIUIOBOW SHEPTUU
3emnu. TepmanbHbIe BOJBI B OTOIJIEHUU U T'O-
psiueM BoAoCcHAOKeHUU. [ 'eoTepMalibHbBIE BOIBI
B CEJILCKOM XO3SHCTBE.

3,T

5.2

Hcnonn3oBanme reoTepMajibHbIX HCTOYHUKOB
I TIOJTYYCHUA 3JICKTPOSHCPIUH. HpI/IHLII/IHBI
pa6OTBI T'COTCPMAJIbHBIX BHGKTpOCTaHHHﬁ.

3T

6. T

CIIJIOHACOCHBIC YCTAHOBKH

6.1

Hctounuku Temnotsl. Kinacchl TEMIOBBIX HACO-
coB. O6opyioBaHMEe TEIJIOBBIX HacOCOB. Pabo-
yee Teno. TennoBoi mpolecc B KOMIPECCUOH-

10

3,T

JlaGopaTopHnas pa-
6ota




HOM TEIIJIOBOM HaCOCE. TepMOI[I/IHaMI/I‘ICCKI/Ie
OCHOBBI pa6OTI>I KOMIIPECCCHUOHHBIX TCIIJIOBBIX
HacocoB. PacueT 0CHOBHEIX napaMeTpoOB TECII-

JIOHACOCHOMW YCTaHOBKHU

Htoro

32

32

89

4.1.2. 3aounas ¢popma:

n/m

Temsbl 3aHaTHH

Buner yae6HbIX
3aHATUHI U TPYJIO-
€MKOCTb, 4ac.

JIEKIIUNA

IIPaKTUICCKUEC

(ceMHUHancKue)

nabopaTopHbIe

CaMOCTOATENbHASA
padora

KonTpois 3Hanmit*

[IpumeHsieMble aKTHB-
HBIC 1 UHTEPAKTHBHBIC
TEXHOJIOTHH 00ydeHus

2

I

(6)]

-~

1.C

OCTOSAHHC S9HCPICTUKU HAa COBPCMCHHOM JOTalIC

.|CoBpeMeHHas 3HEPreTUKa U MePCIEKTUBbI

Pa3BUTHA AJIbTCPHATUBHBIX HCTOYHHUKOB OHCP-
T'HH.

3,T

2.B

CTPOBasd DOHCPICTHKA

.|9Heprus BeTpa 1 BO3MOXKHOCTHU €€ UCII0NIb30-

BaHUA

12

3,T

2.2.

Knaccudukanus BeTpoIHEpreTHUSCKON TeXHU-
KH. TUITBI COBPEMEHHBIX BETPOIBUTATENICH.
[TpunIMIBEI TpeoOpa3oBaHUs SHEPTUU BETPA.
TexHHUYECKUE CpefiCTBA BETPOIHEPTETUKH

16

BJIP

Jlaboparopuas pabo-
Ta

3.C

OJIHCYHAsA DOHCPIrCTHUKA.

.|CocTosiHME MCIONB30BaHMS COTHEUHOMN OHEP-

riuu. OCHOBHBIE ITOHATHUS COMHEYHON OHCPICTH-
KH

3.2.

CucteMbl COTHEUYHOTO TemnocHabxenns. Kiac-
cu(UKalusg U yCTPOUCTBO COTHEUHBIX KOJIIEK-
TopoB. OpueHTalus KoJUIeKTopoB. Pacuer
COJTHEYHOTO U3Ty4YEeHHs Ha HAKIIOHHYIO T10-
BepxHOCTh. Pacuer miockoro koswiekropa. -
(EeKTUBHOCTH KOJIJIEKTOPOB. TeopeTuieckue
OCHOBBI BHIOOpA THUTIA KOJUIEKTOPA.

20

BJIP

Jlaboparopnast pa6o-
Ta

3.3.

[TpeoOpazoBaHre COTHEYHON YHEPTUU B IJICK-
Tpudeckyro. @oTosrnekTpruecKue mpeodopazo-
BaTeIH.

12

3T

3.4.

TennoBoe akKyMyJIMpOBaHUE YHEPTUH. AKKY-
MYJIATOPBI TEIJIOTBHI.

10

3,T

4. buosHepreTrka

4.1

Mertoap! iepepaboTKku OMOMacChl BO BTOPHY-

HBII DHEPrOHOCUTENH (OMOTOTUIHBO).

16

3,T




4.2

[Tponecc monyuenus 6uorasa. Llenmu ncmomnn3o-
BaHUs OMOTa30BOM TEXHOJIOTHH. JTaIlbI IIPO-
1ecca npou3BoacTBa 6uorasza. TexHomornye-
CKHE CXeMBbI 1 000py10BaHNEe OUOTA30BBIX YC-
TaHOBOK. brora3oBsie ycTaHOBKU. TexHOIOTH-
YeCKHUil pacuer OMOra3oBBIX YCTaHOBOK. [Tpoek-
TUPOBAaHUE KOHCTPYKTUBHBIX TapaMeTPOB OHoO-
ra3oBOM YCTAHOBKH

10

BJIP

JlabopartopHast pa6o-
Ta

5. 'eorepmanbHas sHepreTuka

5.1

CocTosiHHE UCTIONBE30BaHUS TETUIOBOM SHEPTUU
3emun (reotepMun). TeXHOTOTUN OCBOCHUS
reoTepMaIIbHBIX PeCypcoB. [ pyHT Kak UCTOY-
HUK HH3KOIOTECHIIUAILHOW TETIJIOBOM SHEPTHH
3emuu. TepmasibHBIE BOJBI B OTOIIJICHUH U T'O-
psiueM BoAOCHAOKeHUU. | 'eoTepMaibHBIE BOJIBI
B CEIILCKOM XO3SICTBE.

13

3,T

5.2

Hcnonp3oBaHne reoTepMaibHbIX HCTOYHUKOB
JUISL TIOJTY4€HHUS AMEeKTpodHeprun. [TpuHummnbl
palboThl re0TepPMaAJIbHBIX 3JIEKTPOCTAHIUH.

14

3,T

6. TermmonacocHble YCTAaHOBKH

6.1

Hctounnku temnoTel. Kitacchl TEMIOBbIX HACO-
coB. Ob6opynoBaHMe TEIJIOBBIX HacOCOB. Pabo-
yee Tes0. TernoBoil mpolecc B KOMIIPECCUOH-
HOM TEIUI0BOM Hacoce. TepMoauHaMuyeckue
OCHOBBI PabOTHI KOMITPECCUOHHBIX TETUIOBBIX
HacocoB. PacueT OCHOBHBIX MapaMeTpPOB Tel-

JIOHACOCHON YCTaHOBKHU

10

BJIP,

Jlaboparopuas pabo-
Ta

HUroro

10| -

16

145

* [Ipumeuanue: BJIP — Beimonnenue nabopatopHoii padboTsl, T — TecTupoBanue, 3 — 3a4er.

4.2. Pacnpeaenenue 4acoB JUCIUILTHHBI (MOAYJIs1) IO ceMecTpaM™

4.2.1. Ounasa gpopma:

1 xkypc

2 Kypc

Bup 3apsaruit

Jlexiun

32

JlaboparopHbie

32

IIpakTHueckue

HTOro KOHTaKTHOM pabOTHI

64

CamocrosiTenpHas paboTta

89

Koutposns

27

dopmMa KOHTPOJIS

4.2.2. 3aounasn gpopma:

Bup 3anstuit 1 xypc

2 Kypc

3 Kypc

Jlekun

10

JlaboparopHbie

16

IIpakTnueckue

HToro KOHTaKTHOH pabOTHI

26

CamocTosiTenpHas pabora

145

KoHTposas

©

Popma KOHTPOIIS




5. OPTAHM3AINA U YYEBHO-METOANYECKOE OBECHHIEYHEHUE CAMOCTOSI-
TEJBbHOU PABOTBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

Opraau3anus caMOCTOSITENbHOM paboThl cTyaeHTOB ocHoBaHa Ha [IB/[-12 «O camocrosi-
TEJIbHOM padoTe oOyyaromuxcsy. PopMaMu BHEAYTUTOPHON CaMOCTOATEIbHON pabOThl CTYIEHTOB
SBIISIIOTCS:

- paboTa ¢ OCHOBHOH U JIONIOJIHUTEIBHOU JTUTEPATYPOH, B TOM YHUCIIE U 3JIEKTPOHHBIMH,

- CaMOCTOSITEIbHOE U3YyUEHHUE JIEKIIHOHHOTO MaTepHala,;

- IOJrOTOBKA K JIAOOPATOPHBIM 3aHATUSAM, U OTUYETOB I10 JIA0OPATOPHBIM pabOTaM.

5.1. Conep:xanue caMoOCTOSITeIbHOM PadoThI MO JUCHHUILINHE

Tembl, BBIHOCUMBIC HA CAMOCTOSTEIBHYIO MPOPAOOTKY:

- OcoGeHHOCTH pabOThI FEOTEPMATILHBIX JIEKTPOCTAHITUI

- HammpaBnenus ucrnosib30Banus Ouorasa

- lenuocymmmnka 1uist CyIIKU ¢/X TPOAYKIIHH

- Ucropus co3aanust TEIIIOBBIX HACOCOB

- [IpuHnunuansHas cxema TEIIOBOTO Hacoca Tuia «Bo3nyx—Boaa» HKB-60-2-8

- CXeMBbI TeIJIOBBIX HACOCOB, UCTIONB3YIONINX CONHEYHYIO YHEPTHIO

- CXeMBbI CHCTEM COJIHEYHOTO OTOIICHHUS (OXJIAXKICHUS) U TOPSYErO BOJOCHAOKEHHS C TEIl-
JIOBBIM HACOCOM

- CXeMblI TEIJIOBBIX HACOCOB, UCTIOIB3YIONINX COMHEYHYIO YHEPTHIO

- CXeMBbI CHCTEM COJIHEYHOTO OTOIICHUS (OXJIAXACHHUS) U TOPSYErO BOJOCHAOKEHHUS C TeIl-
JIOBBIM HaCOCOM

- Ucropus mpuMEHEHHSI COTHEYHBIX KOJUICKTOPOB

- COJIHEUHBIN TUCTHILISATOP BOJIBI

- CTpOUTENHCTBO TEIIMOTEILIUI]

- CoJIHEUHBIE JICKTPOCTAHIIMN HA COJIHEYHBIX OaTapesix

- l'enuoycranoBka Il CHaOKEHUS JOWJIBHBIX IDIOMIAIOK KPYITHOTO POraTOro CKOTa Topsve
BOJIOM

- ConHevHas BoloOHarpeBaTenbHas ycranoska Y BC-30-1

- lenuoTennoBas cucreMa A CBUHAPHUKA-MAaTOYHHUKA

- [Ipumeph! HCTTOTB30BaHUS COTHEUHBIX JJIEKTPOCHCTEM Ha COTHEUHBIX Oarapesx B Poccum

- Berpoarperart ¢ BeTpoaBHuraTeneM poTOpHOTO THIIA

- Berpoarperat ¢ niaockumu jonactaMu (KapycesnabHOIo THIIA)

- [TapoTypOuHHBIE TE€OTEpMaTbHbIE YHEPTOYCTAHOBKH

- TypOoKOMITpECCOpPHBIC TE€OTEPMATLHBIC YHEPTOYCTAaHOBKU

- Ucropuueckuit 0030p UCMOIBb30BaHUS OMOTa30BOM TEXHOIOTHH

- YrpornieHHasi cxema Mpou3BoJICTBa OModTaHoJa U 6broOyranona B Poccun

- [Ipocreiitye GuorazoBble YCTAaHOBKH JIJISl HHIWBUYaTbHBIX XO3SCTB

- Mcnonp30BaHKe TEIIOBBIX HACOCOB Ha )KMBOTHOBOAUECKUX (hepmax

5.2. KonTpoab camocTosiTe/bHOI padoThI

OreHka pe3yabTaToOB CAMOCTOSITENILHON pabOThI OpraHU3yeTcs CIeAYIOIUM 00pa3oM:

- IPOBEpKa U MPUEM OTUETOB I10 JIAOOPATOPHBIM U MPAKTUUECKUM padboTam;

- 3a4er.

N3yuenne oOydaromumMcsi BOIIPOCOB, BBIICIEHHBIX HA CAMOCTOSITEIbHOE M3Y4EeHHE, KOHTPO-
JIMPYETCSA NPU MPOBEICHUM 3a4eTa 0 AUCUUILIMHE. POPMOM KOHTPOJIS YCBOCHUS Marepuala OT-
JIeTBHOM JTa0OpaTOPHOU M MPAKTUYECKONW pPalOOTHI SBIISETCS BBIMOJTHEHUE OTUETA C TIOCIEIYIOIIECH
€ro 3alluTOMH.



5.3. YueOHO-MeTOAMYECKOE 00ecTieueHre CAMOCTOSITEILHOI padoThI

[Tpu ocyiecTBIEHNH CaMOCTOATEIEHOM pabOThl PEKOMEH1YETCsl UCIIO0NIb30BaTh:
- OCHOBHYIO U JIOIIOJIHUTENBHYIO JINTEPATYPY;

- METOJMUYECKUE YKa3aHUS U PEKOMEHAaluu Kadeapbl;

- UIHTEPHET-PECYPCHL.

6. VYYUEBHO-METOJANYECKOE M WH®OPMALMOHHOE OBECIIEYEHWE
TACIATLITAHBI

6.1. OcHoBHasl yueOHas1 TUTEPATyPa, HEOOXOTUMAS /IS OCBOCHUSI JUCIUIJIMHBI (MOLYJIs1)

1. 3emckoB B. . Bo3o6HoBmsiembie uctounuku suepruu B AIIK: Yuebnoe mocobue. — CII6.: 13-
nareiabctBo «Jlauby, 2014 — 368 c¢. — (YueOuuku s By30B. CrenuaibHas aureparypa). (5
IK3.)

6.2. JlonotHUTEILHAS yueOHasi JTUTepPaTypa, HeoOX0AMMAast 11 OCBOECHH S U CIUILIUHBI

1. Dkonoruyeckas oleHKa BO30OHOBJIIEMBIX UCTOYHHUKOB SHEPTHH : yueOHOE TTOcOOue ISt BY30B /
I'. B. Ilaaypun, E. H. Cocanna, O. B. Macneesa, E. B. Kptokos. — 3-¢ u3n., crep. — CaHKT-
[MerepOypr : Jlanub, 2021. — 236 c¢. — ISBN 978-5-8114-7458-5. — Tekcr : 351eKTpOHHBIH //
Jlanb : snexTpoHHO-OMONMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/160138 —
PesxxuMm poctyna: 1uist aBTOpH3. IMOJIb30BaTEIEH.

2. T'opaees, A. C. DHepreTHueCKuil MEHEKMEHT B CEIICKOM XO035HCTBE : yuebHoe mocoodue / A. C.
I'opneeB. — Cankrt-IlerepOypr : Jlanb, 2022. — 308 c. — ISBN 978-5-8114-2941-7. — Tekcr :
JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTETHAS cUCTEeMa. — URL:
https://e.lanbook.com/book/212795 — Pesxxum gocTyna: 1uisi aBTOPH3. MOJIb30BATEIICH.

6.3. Pecypcsl cetu « AHTepHET», HEOOXOAUMBIE JIJISI OCBOEHUSI U CHUILIMHBI
1) DneKTpoHHO-OnOIMoTeyHass cucremMa u3aarenbcrBa  «Jlamby /  Touka JocTymna:
http://e.lanbook.com/

6.4. MeTonnueckue yKa3aHus 1Jis1 00y4aromMXcsl M0 OCBOCHUIO M CUUILTUHBI (MO1YJIs1)

1) Ps6unun B.B., Tenerun U.A. V3yueHue CBOMCTB aibTepHATHBHOTO TOILIMBA / MeToauye-
ckue ykazanus - MBanoBo: ®I'6OY BO Meanosckas ['CXA, 2018.- 25 c.[DnexkTpoHHBIH

pecypce].

6.5. [IporpamMmmMHoe obecnieyeHne, HCMOJIb3yeMOe JIJIsi OCBOEHUSI TUCIHUIJIUHBI (MPH HEOOX0TU-
MOCTH)

1) Onepanuonnas cucrema tuma Windows.

2) UHnrepHeT-Opay3epsl.

3) Microsoft Office.

4) KOMIIAC-3D («Ackony), Kommac-3D LT (cBo6oano pacnpoctpansemoe 10 komnanun
«ACKOHY).

6.6. UndopManmoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMble PH OCYLIeCTBJICHUH 00Pa30BaTeIbHOIO
npouecca no AUCHHUILINHE
1) Caiir snexkrponHoro obyuenuss ®I'bOY BO «MBanosckas 'CXA umenu [I.K. benseBa» /
Touka pocrtyma: http://ivgsxa.ru/moodle/


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

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMASA JIsI OCYIECTBIJIE-
HUSA OBPA3OBATEJIBHOI'O ITPOIECCA IO JUCIUIIVIMHE

Jl1a mpoBeeHUs 3aHATHH 110 IUCUUIUIMHE 000pyA0BaHa OJHA ClIELUAIN3UpOBaHHas J1abo-
paropusi: «Jlabopatopusi MCTIbITAaHUS JBUraTelield BHYTPEHHEro Cropanus». JIeKuuu uurtaiorcs B
AyAUTOPHSAX OCHAIIEHHBIX MYJIbTUMEIUINHON TEXHUKOM.

Ne | HaumeHoBaHuE cieUaIn3UpPOBaHHBIX ay-
/11| JTUTOPU, KAOUHETOB, 1TAOOPATOPUH U TIp.
1. |YyeOHas aynuTopus /I IPOBEIACHUS YKOMIUICKTOBaHA CIICUATM3UPOBAHHON (yU4eOHOM )

Kpatkuit mepedeHs 0OCHOBHOTO 000pY/TOBaHHS

3aHSTHH JICKIIMOHHOTO THIIA MeOeITbI0, TEXHUUECKHMH CPEICTBaMK 00ydYeHus,
CIY)KaIllUMU JUTsl IPEJICTaBICHUs y4eOHOM HHPOP-
Malluy.
2. |ITomeleHne ISl CAMOCTOSITEIIBHON pa- |YKOMIUICKTOBAHO CIICIMAT3UPOBAHHOM (Y4eOHO )
00THI Me0esbi0, OCHAIIEHO KOMITBIOTEPHON TeXHUKOM (15

ITK) ¢ BO3MOKHOCTBIO MOJKIOUeHUs K ceTH "N H-
TepHET" 1 00ECIIeYCHO JOCTYIOM B 3JIEKTPOHHYIO
uH(GOPMaIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHu-
3aIiH, TPUHTEPAMH, CKAaHEPaAMHU

3. |YueOHast aymuTOpHsl VIS IPOBEICHUST  |YKOMIUICKTOBAaHA CIICIUAIM3UPOBAHHOM (Y4eOHOM)
71a00paTOPHBIX paboT MeOeIbI0, TEXHUUYECKUMU CPEICTBaMHU O0y4eHHS,
CITy>KalllUMU JJIs1 IPECTaBIeHUs yueOHoU nHpOP-
MaIuu.

IIpuioxenne Ne 1

K pado4eil mporpaMmme no JuCIHUAIIAHE

IIpuMeHeHHe ajibTEePHATUBHBIX BUAOB TonauBa B AIIK

®OHJI OHEHOYHBIX CPEJCTB JJIsI IPOBEAEHHUS MPOMEXYTOUYHOM
ATTECTAIUMU 1O JUCHUIIJINHE

«IIpuMeHeHHne albTepPHATUBHBIX BUAOB TomiauBa B AIIK)»

1. TlepeueHb KOMIeETEeHI Ui, POPMHUPYEMBIX HA JAHHOM JTale

[udp un Haumeno- | UeaukaTop(bl) JOCTMXKEHNST KOMIETeHIINY / anu- | Dopma koH- | O1leHOYHBIE Cpeji-
BaHNE KOMIIETCHIUN pyeMbIe Pe3yJIbTaThl O0yUeHUS TpOJs * CTBa
1 2 3 4
[IK-12. Ciocoben
obecrieunBaTh P heK-
THBHYIO 9KCILTyaTalHo
texHnueckux cucteM |UJI-1p1, O6GecneunBaet 3 QeKTHBHYIO AKCILTyaTAIIHUIO 3 BJIP. T
arpoNpOMBIIUICHHOTO | TEXHUYECKUX CUCTEM arpONpPOMBIILUICHHOTO KOMILIeKCa, ’ >
KOMIUIEKCa, UCIIOJIb- | UCIIOJB3YIOIIMX albTePHATHBHBIC HICTOYHUKU SHEPTUU. BIIP
3YIOIUX aJbTepHa-
TUBHbIC UCTOYHHUKU
SHEpruu

B3,0JIP

* dopma koHTpoOJs: 3 — 3aueT,b — TectupoBanue, BJIP — Boimonnenune nabopatopHoil paboTHL.
** OuenouHsle cpeacTBa: B3 — Bompocs! 1 3anaun k 3a4dery; OJIP — Bompock! k 3ammre 0T4eToB 1o Jadopa-
TOPHBIM paboTam

2. Iloka3aTeJu U KPUTEPHHU OLEHMBAHHUA C(POPMUPOBAHHOCTH KOMIIETEHIM HA TaHHOM JTa-
ne ux (opMUpPOBAHUSHA



Hns 3adyera mo aucuumumHe «lIpuMeHeHne anbTepHATHUBHBIX BUIOB TormmBa B AIIK», mo
JIBYXOAIITLHOM MITKAJE C OIICHKAMU «3aUTEHOY WA «HE 3aUTEHOY!

WNHpukatopsl
KOMIIETCHIIUU

OneHKU CPOPMUPOBAHHOCTH KOMIICTCHIIUN

He 3aureno

3auTeHo

ITonuoTa 3Ha-
HUH

YpoBEeHb 3HAHUI HUKE
MHHHMAaJIbHBIX TPeOOo-

BaHHUH, IMEJIH MECTO
rpyObie OIMOKU

MuHUMaIBHO 110-
MIyCTUMBIA YPOBEHb
3HaHUH, TOMYLIEHO
MHOTO HErpyOBIX
omuodoK

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

YpoBeHb 3Ha-
HUIl B 00BEME,
COOTBETCTBYIO-
IIeM IIPorpaMmme
MMOJATOTOBKH, 0€3
OIIO0K

Hannuue yme-
130501

IIpu peuenun ctan-
JMApTHBIX 337134 He
MIPOJIEMOHCTPUPHUPO-
BaHbl OCHOBHBIE yMe-
HUS1, IMEJTH MECTO
rpyObIe OIIMOKU

ITponemouncTpupo-
BaHBI OCHOBHBIE
YMCHHSI, PeIICHBI
TUTIOBBIC 331a4H C
HerpyOBIMH OIIINO-
KaMH, BBITTOJIHCHBI
BCE 3aJIaHKs, HO HE B
MOJTHOM 00BEME

[IponemoHcTpupo-
BaHBI BCE OCHOB-
HBIE YMEHHS, pe-
IIEHBI BCE OCHOB-
HBIE 33]1a4H C He-
rpyOBIMH OIINOKa-
MHU, BBITIOJTHEHBI
BCE 3aJ]aHMsI B TIOJI-
HOM 00BEME, HO
HEKOTOpBIE C HEMIO-
YeTaMH.

ITponeMoHcT-
pUpOBaHBI BCe
OCHOBHEIE YMeE-
HUA,

pEIIeHBI Bce
OCHOBHBIEC 33/1a-
YH C OTACIIbHbI-
MU HECyIIecT-
BEHHBIMH HEJIO-
4y€TaMH, BBITIOJI-
HEHHI BCE 3aja-
HUS B TIOJTHOM
o0Bbeme

Hannuwne na-

IIpu pemennu cran-

Nmeercss MuHuMAaNb-

[TponemoHncTpupo-

[TIponeMoncT-

BBIKOB HEJOCTATOYHO

I pE€IICHUA ITPAKTH-

yeckux (podeccuo-
HaJbHBIX) 3a7a4.

HusaIM. Meromumxcs
3HAHUW, YMEHUH,
HABBIKOB B LIEJIOM
JIOCTATOYHO IS Pe-
[IeHHS MTPaKTHYe-
ckux (rpodeccuo-
HAJBHBIX) 337124, HO
TpeOyeTcs JONOIHHU-
TeJIbHAsK MPaKTHKA 110
OOJBIIMHCTBY TIPaK-
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.

BBIKOB JapTHBIX 337134 HE HBIN BaHbI 0a30BbIC HA- | PUPOBAHBI Ha-
(Bnagenue MIPOAEMOHCTPUPOBAHbI | HA0OP HABBIKOB U | BBIKU BBIKH
OTIBITOM) 0a30BbIC HABBIKH, pelIeHus CTaHaapT- | MpH pelIeHun MIpU peIIeHUU
HMMEJH MECTO TpyOble | HBIX 3a/1a4 C HEKOTO- | CTaHJAPTHBIX 3a7a4 | HECTaHAAapPTHBIX
omHOKH PBIMHU HEZOYETaMHU C HEKOTOPBIMM He- | 3ajad Oe3 omm-
J04YeTaMu 0ok U Hexoue-
TOB
Xapaxkrepu- Komnerenuus B non- CdopmupoBannocts | ChopmupoBan- Cdopmuponan-
cTHKa cop- HOM Mepe He cpOpMHU- | KOMIETEHIMH COOT- | HOCTh KOMIIETEeH- HOCTb KOMIIe-
MHUPOBAaHHOCTH | poBaHa. MIMeromuxcs | BETCTBYeT MUHU- IIMU B LIEJIOM COOT- | TEHIMH IOJIHO-
KOMIIETEHIIMN | 3HAHWUH, yMEHHH, Ha- MaJIbHBIM TpeboBa- BETCTBYET Tpebo- CTBIO COOTBET-

CTByeT Tpebo-
BaHUSM.
Nmeromuxcs
3HaHU, yme-
HHUH, HABBIKOB 1
MOTHBAIIHU B
MIOJIHON Mepe
JIOCTaTOYHO IS
PEIIeHNS CIIOXK-
HBIX MIPaKTHYe-
ckux (npodec-
CHOHAJIbHBIX )
3ajadu.




3. OneHo4YHbIE CpeACTBa

3.1. Bonpocsl 1 3a1a4u K 3a4eTy

3.1.1. Bonpocsl, BLIHOCHMBbIE HA 3a4eT

1. Vctopust npuMeHEHHs COTHEUHBIX KOJJIEKTOPOB.

2. Knnaccugukarus COTHEUHbIX KOJUIEKTOPOB.

3. YCTpOHCTBO M MPUHIIUI ACHCTBHS KUJAKOCTHBIX TUNIOCKUX COJTHEYHBIX KOJIJIEKTOPOB.

4. ®OTO3IEKTPUUECKUE COJIHEYHbIE KOJUIEKTOpHl. IIpou3BOJACTBO (HOTORIEKTPUUECKUX COJI-
HEYHBIX KOJUIEKTOpOB B Poccun.

5. @okycupymoume KOJUIEKTOpbl (KOoHUeHTpaTopsl). [lpuHnun neicTBust nmapaboaudeckoro
dokycupyromero kouiekropa. CocTaBHOH mapaboIu4ecKuii KOHLIEHTPATOP.

6. OpueHTanus CONHEYHbIX KOJIJIEKTOPOB.

7. Tunsl akKyMyJIITOPOB TEILIOTHI.

8. HemocTatku coylHeUHO# 2HEPTHUH.

9.Ha3zoBuTe XapaKTepHbIE IPUMEPHI HCIIOJIb30BAHMSI SHEPTHH COTHEYHOTO H3ITydSHHUS.

10.Cnemnaiite nctopuueckuii 0630p UCHOIB30BAHUS COTHEYHOM SHEPTHUH.

11.TlepcnieKTUBBI UCIIOIB30BAHMSI COJTHEYHOU SHEPTUU.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

3C€MIJIH.

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

Yro nonumaetcs noj npsMoit u quddy3Hoi conHeuHo paauanuein?

Ot Kakux (paKTOPOB 3aBUCUT BO3ZMOKHOCTB MCITOJIb30BAHUSI COTHEUHOW YHEPTUN?
[TpunHIMI NEHCTBHS aKKYMYJISTOPOB TEIJIOTHI EMKOCTHOTO THUIIA.

Pabouee Teno akkymynsTOpPOB TEIUIOTH Pa3oBoro nepexona. [lpunuun gecTeus.
[TpuHIMI NEHCTBHS COMHEYHOTO Mpy/a.

IIpuHIMIT NENCTBUSA COTHEYHOIO BOJOIOIbEMHHUKA.

Hcnonp30BaHre Y3HEPIUH COJIHLIA AJISL CYLIKU CEIbCKOXO03HCTBEHHON MPOIYKIIUH.
OcHoBHOE TpeOOBaHUE MPU CTPOUTEITHCTBE T'CIIMOTEILIHII.

Hcnonp3oBaHre akKyMyJIITOPOB TeIlIa B TEIUIULAX.

Turbl reTnoTenIun.

CniocoOsI mpeoOpa3oBaHUs COIHEYHON SHEPTHH B SJICKTPUUECKYIO.

[Tpon3BOACTBO 3MEKTPOIHEPTHH C TOMOIIBIO COJTHEUHOTO Mpy/Ia.

A ekt [TenpTre. loCTOMHCTBA U HEAOCTATKH 31eMeHTOB IlenbThe.

Pabounit nukiI ucapuTeNbHOT0 KOMIIPECCHOHHOTO TETJIOBOIO HACOCA.

Pabounii MK 0THOCTYIIEHYATOro a0COPOLIMOHHOTO TEIIOBOTO Hacoca.

[IpuHIMIT NERCTBUSA NCIIAPUTEIBHOTO KOMIIPECCUOHHOTO TEIIOBOTO HACOCA.
TpeboBanus k pabouemy Teny (PppeoHy) TEmI0BOro Hacoca.

[TpuHIIUT IEHCTBUS KUIKOCTHON COTHEYHO-HACOCHON CUCTEMBI TETNTIOCHAOKEHHMS.
[TpyHIMI NEHCTBYS TEMIOBBIX HACOCOB, NCIIOJIB3YIOIINX HAIPEB COJTHEYHON SHEPTUEH.
[TpenmMy11iecTBO NCHOIB30BaHUS TEIJIOBBIX HACOCOB HA dKUBOTHOBOJUECKUX (pepMax.
B03M0OXKHOCTH HCIIOIB30BaHUS TETJIOBBIX HACOCOB Ha YKUBOTHOBOJUECKUX (hepMax.
B uem 0coOeHHOCTH UCTIONIB30BaHMSI HU3KOIOTEHIIMAIbHOM 3Heprun 3emiin?
Oco0eHHOCTH NOTY4YEHUs TEPMATIBHBIX BOJ € OOJIBIINX TITyOUH.

B uem 3akmrouaroTcst TpyAHOCTH CBEPXTITYOMHHOTO OypeHHs?

OcHoBHbIE (D)aKTOPBI U XapaKTep WX BIUSHUS HA TEIUIOBON PEKUM MOBEPXHOCTHBIX CIIOEB

Bunbl cucteM HU3KONOTEHIIMAIBHON TETUIOBOM SHEPIUU 3€MIIM U UX XapaKTEPUCTHUKA.
TpebGoBaHMsI K TPYHTY U TPYHTOBBIM BOJIaM, UCTIONB3YIOIIKUMCS U1 0TOOpa Teruia.

VY CTpoiicTBO TOPU30HTAIBHBIX TPYHTOBBIX TEIIIOOOMEHHUKOB.

VY CTpoiCTBO BEpTUKAIBHBIX TPYHTOBBIX TETIJIOOOMEHHUKOB.

CucreMbl HCIIOJIB30BAHNS HU3KOMIOTEHIIMAIBHOTO TEIlIa 3€MJIN U3 CKBaYKHH.
[Tpunumn paboThl reoTepMaIbHBIX JIEKTPOCTAHIINI, paboTaIOIIMX HA CYXOM Mapy.
[Tpunin paboThl reoTepMaNIbHBIX 3JIEKTPOCTAHIINN Ha MapOruIpoTepMax.
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44,
45.
46.
47.
49.
50.
51.
52.
53.
54.

[TapoTypOuHHBIE Te0TepMalIbHBIE YHEPTOYCTAHOBKH.

TypOokoMIIpeccopHbI€ re0TepMaIbHbIE SHEPrOYCTaHOBKH.

OcobeHHOCTH PabOThI TE€OTEPMATIBHBIX AIEKTPOCTAHIINH.

[TpuHIMn neiicTBUs KapyceabHbIX, 0apaOdaHHBIX U POTOPHBIX BETPOABUrATENIEH.

3a c4yeT yero BO3HUKAIOT BO3YLIHbIE TIOTOKH?

HenocTtaTky 1 1OCTOMHCTBA BETPOBOM SHEPTETUKH.

[TpuHIMN OeicTBUS KapyceabHBIX U OapaOaHHBIX BETPOIBUTATEIICH.

[TpyHIMI NEHCTBUS BETPOABUraTeNIel CUCTEMBI J[apbe U OPTOrOHAJIbHBIX.

[TpuHIMI NEHCTBUS KPbUIbUATBIX BETPOABUTATENIEH.

Yro noHuMaeTcs Moj BETPOABUIaTENIEM, BETPOIHEPIETUYECKUM arperarom, BETpO3HEpre-

TUYECKOW yCTaHOBKOM?

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

Knaccudukanus BeTposHepreTHUECKUX YCTaHOBOK.

Y CTpolCTBO arperaToB € JEHTOYHBIM BOJONIOABEMHUKOM.

Y CTpoICTBO JIEHTOYHOT'O BOJAONOILEMHUKA.

ITpuHIMIT NENCTBUSA HHEPLUOHHOTO BOAOIIOABEMHUKA.

Kaxk cootHocstes KITJI Onorasa u TpauIIMOHHBIX BHIOB SHEPTHH

Kak onpenensiercst pacxop Tera Ha OJOTPEB 3arpyKaeMoro B peakTop HaBo3a?
Knaccudukanus MeTo 0B nepepadoTki OnomMacchl BO BTOPHUHBIN SHEPTOHOCUTENb.
VYnpoieHHast cxemMa Ipou3BOJICTBa OMOdTaHONa 1 OnoOyTanona B Poccum.

YeM OTINYAIOTCS TEXHOJIOTUYECKUE CXEMBI OMOTa30BbIX YCTAHOBOK?

Kakue dopmbl kamep cOpakuBaHus HanboJIee pacIpOCTPAHEHBI Ha MPAKTHKE?

Jiis yero HeoOXOIUMBI HarpeBarTeIbHbIe YCTPOCcTBa B OMOTa3oBbiX ycTaHoBkax? Hazo-

BUTC UX THUIIBI.

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

Kaxk xaccuduupyroTcs ycTpoiicTBa IS IepeMeIinBanus cyocrpaTa?
Haznauenue u ycTpoHCTBO Ta3roiIbaepoB.
OT yero 3aBHCHUT TeIJIOTa CropaHus 6uorasa?
Bo3MoskHOCTH HCTIONB30BaHMS OMOTa3a B dKHBOTHOBO/ICTBE.
Oranbl aHaYpPOOHOr0 cOpakUBaHUS OMOIOTUYECKON MacChI.
@DakTopHl, BIMSIONINE Ha IPOLIECC aHAIPOOHOT0 COpakKUBaHMUSL.
Kaxk Bimsier Ha mporecc aHaspoOHOTro cOpakMBaHHsI COCTaB UCXOTHBIX MaTEPUATIOB?
Kakue ¢axTops! BIUSIOT Ha BBIX0]] OHorasza?
Kakune ucxoHble MaTepuaibl HCIIONb3YIOTCS Ul OJydeHus 6uorasa’?
OcHoBHbIE IPU3HAKY HAPYILLIEHUS IPOIecca aHadPOOHOr0 OPOKEHHUS.
YeM 0TIMYAIOTCSA TEXHOJOTHYECKUE CXEMbI OMOTa30BbIX YCTAaHOBOK?
Merouka pacdera IoTeph TEIUIa Yepe3 OrpakICHUs peakTopa
OxapaktepusyiiTe MeTOJbl INepepaboTKH OHoMacchl BO BTOPUYHBIM SHEPrOHOCUTEIH

(OnoTorIMBO).

78.
79.

Kakue MMOTCPHU TEILJIa HeO6XOI[I/IMO YUYUTBIBATD IIPH MTOJYUCHUHN ouorasa?
buoxummaeckne MCTOABI MPEBpalICHUA 01oOMacchl BO BTOpI/I‘IHI)II\/JI OHCPTOHOCUTCIIb.

3.1.2. 3apaun, BLIHOCHMBIE Ha 3a4eT

3agaum, npejuiaraeMple oOydaronieMycst JUIsl pellieHus Ipu clladye 3a4yeTa BhIOUparoTcs Cily-
YyaifHbIM 00pa3oM.

1. . U3BecTHO, 4TO TIpH CKOPOCTH BeTpa 3,5 M/c, U IIIOTHOCTH Bo3ayxa p=1,23 KF/MS, BETPOKOJIECO,
omeraroer mwiomans 10 M, KO3 (QUIIMEHT MOIIHOCTH, XapaKTepu3youi 3 (HEeKTHBHOCTh HC-
nosib30BaHusA paseH 0,35. OnpenenuTs MOIHOCT, BEIBUBAEMYIO BETPOBBIM KOJIECOM.

2. Ompenenuth TuaMeTp OBICTPOXOTHOTO, MAJOJIOMACHOTO Koleca MomrHocThio 200 BT mpu cko-
poctu BeTpa 2 m/cC.
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3. PaccumTarth rozi0BO€ KOJHMUYECTBO HJICKTPO’HEPIUU BhIpaOaTHIBAEMOW CONHEUHOW Oarapeeit
motrHocThio 300 BT, ecnu koadpunmenT npousBoautenbHoctu 0,5, a 3HaueHUe nHCOISIuu 810
kBr-a/M? B ro.

4. PaccuuTaTh IUIOMIA/Ib COJIHEYHOTO KOJUIEKTOpA AJis oOecreueHusl moTpeduTess ropsueid BoJoi B
yenoBusax obnactu B konmndectse 1000 kunorpamm B cyTku ¢ Temneparypoit 320 °K B aBrycre.

5. Paccuntarh ro0ByI0 SKOHOMHIO OT IMPUMEHEHHS COTHEYHOT'O KOJUIEKTOPA €ClIi CTOMMOCTh Tell-
nooit sHeprun 1000 py6./T'JIx, crenens rogoBoro 3amenieHus 0,4, rogoBas Harpys3kKa Ha CHC-
temy TeruiocHa0xkenus 80 I'J[x/rox, KI1JI Trermorenepupyromieit ycranosku 0,6.

6. PaccunTarh CpOK OKYyHMaeMOCTH COJHEYHOTO KOJUIEKTOpa CTOMMOCTBIO 70 THIC.pyO. €Ciii CTOHU-
MocTh TerioBoit s3ueprun 1000 py6./T'JIk, crenens rogoBoro 3amemenus 0,4, rogoBas Harpy3ka
Ha cucteMy terocHadkenus 100 I'Ix/ron, KI1/] remmorenepupytromieii ycranosku 0,7.

7. OnpenenuTs MOLUIHOCTb €JMHUYHOTO CEYEHHUsI BETPOBOro MOTOKa ckopocThio V, =1,40m/c.

8. OnpenennTh BHIXO 6HOrasa (M) IPH MOIHOM PasIokKEHHH TOHHBI HABO3a BIAKHOCTBIO 90% 1
COJIepKaHUEM OPraHUYECKOro BellecTBa B cyxoi Macce 65%. Brixoa Ouorasa mpuHsATH paBHBIM
0,4 M u3 1 kr CyXOro OpraHMYeCKOro BEIIECTBA.

9. OnpenenuTh KOTHMYECTBO TEIUIOTHI, HEOOXOAMMOE /ISl TIOJIOTPEBA 3arpyKaeMoil MacChl 0 TEM-
neparypsl Opoxkenust — 53 °C. Cyrounas 3arpy3ka 10 TOHH HaBO3a HEMOCPEACTBEHHO U3 (EPMBI.
CpeIHI010 TEIJI0EMKOCTh HaBO3a NPUHATH PBHOI 4,18- 107 M/Ix/xr-°K, koa¢ddurmeHT noae3Ho-
ro neiictBus mporecca — 0,7.

10. O6mas cyrouyHasi BeIpaboTKa OHOTra30BoOii ycTaHOBKH cocTaBiseT 2500 M, Onpenenutb roao-
BYIO 9KOHOMHIO YCJIOBHOTO TOIUIMBA 4uTasi, 9To bI'Y B Toa OCTaHaBIMBAETCS Ha TEXHUYECKOE
obcnyxuBanue u TP ue 6onee 20 gueii.

3.1.3. MeToauveckne MaTepHaJIbI

[To nanHO# nucHMIIMHE MpeaycMOTpeH 3a4éT. OOy4arolmMcs BbIIAOTCA BONPOCH Ul 3a-
4yéTa U 3a/1a4a, 110 KOTOPBIM OHU CaMOCTOSATEIBHO TOTOBATCS. 3a4ET MPOBOAUTCS B OPME YCTHOTO
cobeceioBaHuUs. Y CIOBUS U MOPSIOK MPOBEJeHUs 3adera jJaHbl B [Ipunoxennn Ne 2 K 10J105KeHHIO
[1B/I-07 «O npoBeneHuH TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH U NPOMEKYTOUHON aTTecTaluu 00y-
YAIOILUXCS.

[Tpu oTBeTe Ha BOIIPOCHI 3a4€Ta CTYJIEHT MOCJe NpeaBapUTEIbHON MOATOTOBKHY (KaK MpaBUIIo,
Ha MOArOTOBKY 0TBOAUTCS 40 MUH.) AOJKEH IEMOHCTPUPOBATD:

1. 3Hanue yyeOHOro Matepuana no Kypcy. Mzmaraemslil cTy1eHTOM OTBET JOJDKEH COOTBET-
CTBOBaTh MaTepHajaM B PEKOMEHJIOBaHHBIX yueOHMKax, B JIGKLIHAX, PAKTHUECKUX U JabopaTop-
HBIX paboTax;

2. 3HaHUA JONOJHUTEIBHOTO MaTepHala, T.€. JaBaTh YETKUE NPABUIIbHBIE OTBETHI HA JIOIOJI-
HUTEJIbHBIE BOIIPOCHI;

3. CIOCOOGHOCTH K OMpPEENICHUIO TapaMeTpoB pabOThl YCTAaHOBOK JUIs MOJyYEHHs ajbTepHa-
TUBHOW SHEPIHH.

3.2. Bonpocsl K 3a111Te 0TYETOB MO Ja00PAaTOPHBIM M MPAKTHYECKHM padoTam

3.2.1. [IpumepHBbIe BONPOCHI K 3aIIUTE 0TYETOB 10 J1a00paTOPHbIM padoTam
Bonpocs! k s1adopaTopHoii padore Nel - «Onpenesienue 3QpPpekTHBHOCTH KOJIEKTOPA)
1. Kak onpenensercs teruooit KITJI komnexkropa?

2. Ot 4ero 3aBUCHUT IpHpalleHHe TEMIIEpaTypbl HarpeBaeMoi BOJbI B KOJUIEKTOpe?
3. Kak onpenensercs cpeaHemMecssaHasi MpOU3BOJUTEIEHOCTD KOJIEKTOpa?
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Bonpocs! k 1abopaTtopHoii padore Ne2 — «Pacyer COJIHEYHOr0 M3JIy4YeHHUs] HA HAKJIOH-
HYI0 IOBEPXHOCTH)

. Kakue COCTABJIAIOIINE YYUTBIBAKOTCA ITPU paCyY€TE CPEAHEMECAIHOI'O CYTOYHOI'O IIOJTHOT'O

u3yyeHus?

..UTo nmoHMMaeTcs 1o rnokasarejaeM YuCTOThl HeOecHO! nonycdepni?
. OT 4ero 3aBUCUT OTHOIICHUE CPETHEMECIYHOTO CYTOYHOTO MU (Hy3HOTO U3TYIECHUS K

CpeIHEMECSIUHOMY MOJIHOMY u3nydeHuto Comnnua?

. Uto monumaercs moa KodpUIMEHTOM HAKJIOHA KOJIEKTOPOB? YTO MOKHO ONPENENIUTH C

€ro IMOMOIILI0?

. ITopsinok pacuera cCpeTHEMECSIYHOIO CYyTOYHOTO IIOJTHOTO U3JIy4€HHUsl HA HAKIIOHHYIO I10-

BCPXHOCTD.

. UTo moHuMaeTcs oA Maccoit arMmochepsl

Bonpocsl k 1a6opaTtopHoii padote Ne 3 — «PacueT MI10CKOro KoJIJIEKTOPa»

. Kak onpenensercs ko dpunpenT BXoxaeHus npsamoit u auddysnoit paguarmm?
. OT 4ero 3aBUCAT MOTEPH TEIIOTHI KOJIEKTOPOM?
. Kak omnpenensercss KOIMUeCTBO TEMIIOBOM SHEPTHH, BOCIIPHHUMAEMOH MOTIIOMIAONIEH I1a-

CTHUHOU KOJUIeKTOpa’?

. OT yero 3aBUCHT MMPONU3BOAUTCIIBHOCTD KOJIJICKTOpa?

Bonpocs! k 1abopatopHoii padore Ne 4 — «TeopeTrnueckne 0CHOBBI BbIOOpa THIIA KOJI-
JIEKTOPa»

. Kakuie TUIIbI KOJUIEKTOPOB CYILIECTBYIOT?
. Kak Beruncnsercs morpednas miomaas 1 KI1/] komiekTopoB ucnosib3yst CTpOUTEIbHBIC

Hopmbel BCH-52-867

. Kak mensercs KII/] pa3nuyHbIX TUIIOB KOJJIEKTOPOB B 3aBUCUMOCTH OT MHCOJISILIUU?

Bonpocsl k 1a6opaTtopHoii padore Ne 5 — « PacueT 0CHOBHBIX IapaMeTPOB TEIIOBBIX
HACOCOB»

. Kakumu cBoiicTBamMu 10JKHO 001ajaTh paboyee TesI0 TEIIOBBIX HACOCOB?

. OcHOBHBIE HUBUKO-MEXAaHUYECKUE CBONCTBA (DPEOHOB.

. KakoB pexomeH1yeMblit TOPsIIOK U3ydeHUsl PU3NKO-MEXaHUYECKUX CBOUCTB (PEOHOB?
. Kimaccudukanust kommnpeccopos.

. IIpuHIUIT NENCTBUSA KOMIIPECCOPa € MOPIIHEM JBOMHOIO JEHCTBHUS.

. Kakue ncrouHnky Temia MoKHO MCIIONIb30BaTh B TEIJIOHACOCHBIX YCTaHOBKaX?

Bonpocs! k 1a6opatopHoii padore Ne6 — «TensioBbie npouecchl B KOMIPECCHOHHOM
TeIVIOBOM Hacoce»

. Kakue nporieccsl mporcxXoasT B TEIUIOBBIX Hacocax?

. I3 KakuX mpoueccoB COCTOUT uaeanbHbIl UK KapHo?

. Uemy paBeH yJeNnbHBIN TEMJIOBOI MOTOK B KOHJEHCATOPE TEIIOBOrO Hacoca?
. Kak onpenensiercsa koapdurment npeodpazoBanusi?

. Kak oniennBaercs 3¢ (peKTHBHOCTH TEIIOBOTO Hacoca?

Bonpocs! k 1a0opaTopHoii padote Ne 7 — «[IpuHIMIIBI NPeoOpa30oBaHus IHEPTUM BeT-
pa 1Ji padoThl KPbLILYATOI0 BETPOABUIATEJISD)
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. Kakue 3aK0oHbBI a3p0oAMHAMUKH HCIIONB3YIOTCS B BETPOIHEPreTHKe?

. Kax onpenensiorcst aspoauHamuyeckre Ko3GGUINEHTH BeTpoKoseca?

. Kak paccunTpiBaeTcs mogbeMHast cuiia Kpbuia?

. Kak paccunThiBaeTcsi ceKyHJHAsE KHHETUYECKAst SHEPTUS BO3AYIIHOTO TOTOKa?
. Uemy paBeH K03((HUIIMEHT UCTIOIB30BaHMs SHEPTHH BeTpa?

. OT "ero 3aBUCHT AUAMETpP BeTpoKoseca?

. Kak paccunTpiBaeTcsi MOIIHOCTh, pa3BUBaeMasi BETPOKOIECOM?

~NOoO oIk~ WN -

Bonpocsl k 1a6opatopHoii padore Ne§ — «I[IpoekTupoBaHue 6MOra3oBbIX YCTAHOBOK

Ha 0a3e 0TX0/0B ’KMBOTHOBOA4YECKHX (pepm»

. Kak paccuurtars BbIx0/1 HABO3HOM Macchl?

. Kak onpenennts 00beM HaBO30MpPHUEMHUKA?

. Kak paccuurarp BeIxos Ouorasa?

. PacueTnblie popMyiiel BbIX01a YAOOpEHHIA.

. KakoBa gomxHa ObITh TPOU3BOAUTEIIBHOCTD HAa303a-U3MEIbYUTEISI.

~No ok~ WN -

. Meronuka pacdcTa IMOTCPhb TCILIA Y€PE3 OIpAXKACHUA pCaKTOpPA.

3.2.1 MeToauyecKkre MaTepHuaJIbl K 3allIATE OTYETOB 110 JIAOOPATOPHBIM padoTam

. Kak onpenernsercs pacxo/ Teruia Ha MOJA0TPEB 3arpy’kaeMoro B peakTop HaBo3a?

Pe3ynbrarel, moay4yeHHbIE B XOJI€ BHIIOIHEHHS J1a00paTOpHO paboThl, 0POpMIIAIOTCS 00Y-
YaloIIMMCs B BUJIE OTYeTa [0 ycTaHOBJIeHHOU (opme. Ilocne npoBepku npenojgaBaTesieM Ipeaoc-
TaBJICHHOT'O O0YyYaroIIUMcs OT4eTa Mo JabopaTopHOW paboTe, MOCieIyeT ero 3alluTa MyTeM YCT-
HOTO Ompoca 00ydJarImerocs. YCTHBIH ONpOC OOYYArOIIMXCS TPOBOJUTCS C ICJIBIO BBISBICHUS
YPOBHSI OCBOEHUSI 3HAaHWW M HABBIKOB MOJIYYEHHBIX B XOJ€ MPOBEICHUS JIa0OPATOPHBIX WIIH TpaK-
TUYECKUX Pa0OT. YCTHBIN OMPOC MPOBOJUTCS MPEIOIaBATEIIEM MOCIIE BBITTOJHEHUS 00YJarOIIHUMCS

Ka)KIO0U U3 MIEPEUUCICHHBIX PadoT.

3.3 TectrupoBanue
3.3.1 Tecmoswie 6onpocut

1) CeipbéM a1 IPOU3BO/ICTBA ATBTEPHATHBHBIX TOIUIUB SIBIISIETCS
1) [TpuponHsIii ra3

2) Masyt

3) Hedrs

2) Bce u3BecTHBIC BUIBI TbTEPHATUBHOTO TOILIMBA MOTYT OBITh Pa3/e/iCHbI Ha TPYIIIbI
1) EcrecTBeHHOE TBEpIOE TOILIHMBO.

2) EcrecTBeHHOE KUIKOE TOTUINBO.

3) ["a3000pa3HOE TOILIUBO.

3) Kaxkaii atan npon3BoICTBa TOIUINBA U3 ye/isi OTCYTCTBYET
1) IToaroroska

2) [a3udukanus WM rugporeHn3aIHs

3) [Teperonka

4) [TepepaboTka mosydyaeMbIX IPOAYKTOB B TOILIIUBO.

4) DTaHON MOJYYAlOT B pe3ylibTaTe (PepMEHTAIMH MTOIYUYCHHUE TOIUINBA U3
1) Yras

2) Hedtn

3) bruomaccer

5) IIperMyI1IecTBO CHHTETHYECKUX CITUPTOB:
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1) Bricokoe okTaHOBOE YKCIIO,

2) Bricokast CKIIOHHOCTB K HarapooOpa3oBaHUIO,

3) OTcyTCTBHE BPEIHBIX IPUMECEH

6) Kaxoii kaccu(ukaluy METaHOIBHBIX OEH3MHOB HA OCHOBE A-76 He CYIIECTBYET

1) Apxrudeckuit (20% meraHona)

2) Jletnwuii (5% MeTaHoa)

3) 3umnuii (15% meraHosa)

7) TpeboBaHusi, MpeabsBIsIEMble Ta3000pa3HOMY TOILIHUBY:

1) MakcuManbHOE COIEp)KaHUE CMOJIMCTBIX BEIIECTB U MEXaHUYECKUX ITPUMECEH,

2) MaxkcumanbHasi TOKCHYHOCTb,

3) Hesbicokast ieHa IpOM3BOJCTBA U TPAHCIIOPTUPOBKHU.

8) CKMKEHHBIE Ta3bl — 3TO

1) I"a3bl ¢ BBICOKOM KPUTHUYECKON TEMIIEPATypOM, IPU MOBBIIICHUH JIABJICHHS OHU IIEPEXOJAT B
KUIKOCTb.

2) ["a3p1, MEIOIINE HU3KYIO KPUTHUECKYIO TEMIIEpaTypy, OCTal0TCsl B Ta3000pa3HOM COCTOSI-
HUU HE TOJIBKO MTPU HOPMaJIbHBIX YCIOBHUSAX, HO IIPU BHICOKOM JaBJICHUU

3) ["a3bl, HE UMeEIOIIME KPUTHUUECKOIN TEMIIEpaTypbl, IPU HOPMAJIbHBIX YCIIOBUSAX IEPEXOAT B
KUJKOCTD

9) IIpenmyiiecTBa CKaThIX T'a30B
1) Bricokoe oktanoBoe uncio (mponan OY = 100, 6yran OY = 94)

2) Cpok ciryx0b1 aBuratens yBennuusaercs Ha 50...70 %, cBeueii — Ha 30...40%, pacxon
MacJjia CHIKaeTcs B 2...3 pasa.

3) ToKCHYHBIE BBIOPOCH OTCYTCTBYIOT

10) HemocTaTKu C)KaThIX I'a30B

1) MortmgocTts aBurarenst carkaercs Ha 10..18%,

2) YMeHbI1aeTcs Cpok ciay>k0bl JBUTATENS

3) YBenuuuBaeTcs KOJIMYECTBO BPEAHBIX BIOPOCOB

11) CxmkeHHbIE T'a3bl XPaHAT B
1) bamnonax no 250 1 nox nasnenueM 1,6 MIla pu t =45...50 °C

2) ToscTocTeHHBIX Oa/IoHaX BMECTUMOCTBIO (110 Bozie) S50 i1 nmpu nasinenuun 19,6 Mlla.
3) He xpansT B 6ayutonax

12) TlpumeHeHNe anbTePHATUBHBIX TOILJIUB MO3BOJIUT:

1) [TpruMeHeHre aTbTePHATHBHBIX TOTUIUB ITO3BOJIAT

2) [TpuMmeHeHne anbTepHATUBHBIX TOIUIUB ITO3BOJIHT:

3) Pactmmputh ceipheByrO 633y TOILTUB

4) BCE TIEPEUYHNCIICHHBIE

13) CoBOKYIHOCTb MEPCIEKTUBHBIX CIIOCOOOB MOTYUYEHUS, IEPEAAYU U UCIIOJIb30BAHUS SHEPTUH,
KOTOpBIE PACIIPOCTPAHEHBI HE TAaK IIMPOKO, KaK TPAAULMOHHBIE, OHAKO IIPEICTABIISIIOT HHTEPEC
M3-3a BBITOJHOCTH MX MCIOJb30BaHUs U, KaK IPABUII0, HU3KOM PUCKE MPUUYMHEHUS Bpeaa OKpY-
JKaroLIen cpese:

1) AnbTepHaTHBHAs HEPreTUKa

2) ConHeuHas SHEpreTUKa

3) Berposnepreruka

14) Otpacipb 3HEPreTHKY, CIEHATU3UPYIOIAsAcs Ha MpeoOpa30BaHUU KUHETHYECKOM SHEprUU BO3-
JTYLUIHBIX Macc B aTMOc(epe B AIEKTPUUYECKYI0, MEXaHUUECKYIO, TEINIOBYIO MIIU B JIIOOYIO APYTYIO
bopmy sHepruu, yrnoOHYIO JUIs HCIOJIb30BAHUS B HAPOJHOM XO3SHCTBE:

1) ConHeyHas 3HepreTuka

2) BerposHnepreruka

3) 'maposHepreTrka

15) TormnMBO U3 PaCTUTENHFHOTO HIIH )KUBOTHOTO CHIPBS, U3 TIPOYKTOB )KU3HEIACATEILHOCTH Opra-
HU3MOB WJIM OPraHUYECKUX MPOMBIIUIEHHBIX OTXO/I0B!

1) Buoronnuso
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2) Berposnepreruka

3) ConmneuHas YHEpreTuKa

16) AnbTepHATUBHBIN UCTOYHUK SHEPTHUH SIBISICTCS TAKUM PECYPCOM:

1) BO30OHOBIIsIEMBIM

2) HE BO30OHOBJISIEMBIM

3) CIOKHBIM

17) AnbTepHaTHUBHBIN UCTOYHHUK SHEPTHH:

1) BeTpsiHas

2) aroMHas

3) Mazyr

18) Ceituac Takyro 3HepreTuKy 3 HEeKTUBHO UCTIONB3YIOT cieaytonue crpansl: CIIA, Wranus,
Ucnannus, Mekcuka, Snonus, HoBasa 3enannusi, Poccus, ®ununnunel, Benrpus, CanbBagop

1) reoTepMalbHasi JHEPreTUKa
2) COJIHEYHAs SHEPreTHKa

3) THIPOJHEPreTHKA

4) BETPOIHEPreTHKA

19) Bo300HOBIIIEMYIO SHEPTHIO TIOJIYYAIOT U3 IPUPOIHBIX PECYPCOB - TAKUX KaK...
1) JI0K]Tb, IPUJINBBI

2) COJIHEYHBIH CBET, BETEP

3) MPUPOJIHBIN ra3, Topd

4) yroib, He()Th

20) HazoBuTe OCHOBHOE MPEUMYIIECTBO BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUH.
1) HCUEPIIaEMOCTh

2) TPYAHOAOCTYITHOCTh
3) HEHCYEPIIaeMOCTh
4) 9KOJIOTUYECKAs YUCTOTA

3.3.2. Memoouueckue ykazanus
TectupoBaHue MPOBOJUTCS B KOHIIE J1a00paTOPHOM pabOTHI.
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