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1. HEJIX OCBOEHUA JUCHUIIJINHBI

LensiMu OCBOEHHUS AUCHUIUIMHBI «AJIbTEPHATUBHBIE WCTOYHUKUA PHEPTUH B CEJIIbCKOXO3SH-
CTBEHHOM IPOM3BOJCTBE» O0yUYEeHHUE MPUHIUIIAM HCIOIb30BAHUS TaKUX BO30OHOBIISIEMBIX HCTOY-
HUKOB DHEPIHH, KaK COJHEYHas, reoTepMalibHas, dHEPTrus OMOMACCHI, SHEPTUS BETpa, a TaKKe
orpeziesieHus] apaMeTPOB YCTAHOBOK JUIsl BHIPAOOTKU albTEPHATUBHOM SHEPTUU C yU4ETOM COBpe-
MEHHBIX TCHICHIIUHN UX Pa3BUTHS U IPUMCHCHHUS.

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 OBYYEHHWS IO AUCHUIIMHE (MOAY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUN)

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

I1K-12. Criocoben obecneun-
BaTh AP (PEKTUBHYO IKCILTyaTa-
U0 TEXHUYECKUX CUCTEM arpo-
IMPOMBINIJIEHHOT'O KOMIIJIEKCA,
UCTIONB3YIOINX aJbTePHATHB-
HbIC HCTOYHHKHU SHEPIHU

N-1nk-12  ObecnieunBaet 3QPEKTUBHYIO IKCILTyaTaIlUIO 1-6
TEXHUYCCKUX CUCTEM arpoOnpOMBIIIIICHHOTO KOMIIJICKCA,
WCTIONB3YIOMINX AIbTePHATHBHBIC HCTOYHUKH YHEPTUU




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

4.1.

Conep:kanue TUCHUILIHHBI (MOYJIA)

4.1.1. Ounas ¢opma:

n/m

Temnl 3anaTuit

Bunapl yueOHbIX
3aHATHI U TPy IO-
€MKOCTb, Yac.

JIEKIIUHT
IMPAKTUYICCKUC
(CeMUHANCKUE)
nabopaTopHbIe
CaMOCTOATCIIbHAA
naboTa

Kontpoinb 3HaHMiT*

[Tpumensiembie ax-
TUBHBIC U UHTEPAK-
TUBHBIE TEXHOJIOTHU

oOydeHus

2

N
W
N

|

1.0

O1ue nmpoOJIeMbl SHEPTETUKH

.|CoBpemMeHHas 3HEpPTreTUKa U TEePCIEKTUBbI pa3BU-

TH aJIbBTCPHATUBHBIX HCTOYHHUKOB OHCPI'UH.

2.C

OJIHCYHAA OHCPICTHKA.

2.1.

CocTossHHE HCITOJIb30BAHUS COJTHEYHOM OHCPIUu.
OCHOBHBIC TTOHITHUS COJTHSUHOM OHCPICTUKHU

2.2.

CucteMsbl coJlHEUHOTro TeriocHaoxeHus. Kiaccu-
(buKays 1 yCTPOHCTBO COTHEYHBIX KOJIEKTOPOB.
OpueHTanus KoJeKTopoB. PacueT conneunoro
H3JTy4YCHHA HAa HAKJIOHHYIO ITOBEPXHOCTD. Pacuer
IUIOCKOTO KOJIIEKTOpa. D((HEeKTUBHOCTh KOJUIEK-
TopoB. Teopernueckue 0OCHOBBI BbIOOpA THIIA KOJI-
JIEKTOpa.

16|10

BJIP

JlaGopaTtopHas pa-
6ora

2.3.

IIpeoOpa3oBaHue COIIHEYHOI SHEPTUU B HIIEKTPHU-
gyeckyto. DoTornekTpuyeckre npeoOpa3oBaTey.

2.4.

TennoBoe akKyMyJINpOBaHUE YHEPTUHA. AKKYMYJIsI-
TOPBI TEIJIOTBHI.

3.B

CTPOSHECPICTUKA

3.1.

3Hepr1/151 BE€Tpa U BOBMOKHOCTH €€ UCIIOJIb30BAHU

3.2.

Knaccugukaius BeTposHepreTH4eckoil TEXHUKH.
Tunel coBpeMeHHBIX BeTpoasurareneil. [Ipunanm-
bl TpeoOpa3oBaHMsl SHEPTUU BeTpa. TexHuueckue
CPEICTBA BETPOIHEPIETUKHU

10

Jlabopatopnast pa-
6ota

4. 'eorepmaiibHasi JHEPreTHKA

4.1

CocrosiHue UCIOJIb30BaHUS TEIIJIOBOM SHEPTHH
3emnu (reorepMun). TEXHOIOTUHA OCBOEHUS I'€0-
TEpMaJIbHBIX PECYPCOB. ' pyHT Kak HCTOUHHUK HU3-
KOMOTEHIIMAIbHOW TETJIOBOW SHEPTUH 3E€MIIH.
TepmanbHbIe BOABI B OTOTUICHHH W TOPSTYEM BOJIO-
cHaOxeHuu. ['eoTepmanbHbIe BOBI B CEIBCKOM
XO35HCTBE.

4.2

Hcnonb30BaHue reoTepMaabHbIX UICTOYHUKOB JUIS
MOJTyYeHHS JIEKTPOdHEepTruu. [IpuHINIIBI pabOTHI

reoTCpMaJIbHBIX BHCKTpOCTaHHHﬁ.

JlaboparopHsle pa-
OOTEHI

5. buosHepreruka




5.1 |Metoas! nepepaboTku OMOMACChl BO BTOPUYHBIM 41 -1-161] 3 -
SHEPrOHOCUTENH (OMOTOILIMBO).
[Tpomomxenue Tadm. 4.1
1 2 3 516 7 8
5.2|IIponecc mosryyenus: 6uorasa. Lleau ucnonb3oBanus 6Mo- | - 4 110| 3, |JlabopaTopHas
ra3oBOM TEXHOJOIMH. DTallbl IPoliecca IPOU3BOICTBA BJIP pabora
O6uorasa. TexHoJloru4ecKkue cXxembl 1 000py10BaHHE OHO-
ra3oBbIX YCTaHOBOK. brorazosbie ycTaHOBKU. TeXHOIOrH-
YeCKUH pacyeT OMorazoBbIX ycTaHOBOK. [IpoekTrpoBanue
KOHCTPYKTUBHBIX IapaMeTPOB OMOra30BOil yCTaHOBKHU
6. TenaoHaCOCHBIE YCTAHOBKHU
6.1|Mctounuku TemioTsl. Kitacchl TemnoBeix HacocoB. O60- 6 8 |10 3 |JlaGoparopHas
pyZOBaHUE TEIUIOBBIX HacocoB. Pabouee Teno. TemnoBoit pabora
MPOLIECC B KOMIIPECCMOHHOM TeIIoBOM Hacoce. Tepmo-
JMHAMAYECKHE OCHOBBI paOOTHl KOMIIPECCUOHHBIX TETLIO0-
BBIX HACOCOB. PacueT 0CHOBHBIX apaMeTPOB TEILIOHA-
COCHOM YCTaHOBKH
Hroro| 32 32189 | - -
4.1.2. 3aounas ¢opma:
Bunbl yueOHbIX 3a-
HATHH U TPyIOEM- |
KOCTB, 4ac. =
oA o5 E [IpumeHnsiemble ak-
Ne . =2 Z|E ® | THBHBIC U HHTEPAK-
n/n Tewbt sansHit = § g4 &5 = % TUBHBIE TEXHOJIO-
g | & § % % S| & Uy 00y4eHust
SlEEE |58 2
a4 'gle <
FY 5| &
o
1 2 31415 6 7 8
1. O0ume npobaeMbl SHEPreTUKH
1.1.|CoBpeMeHHas PHEpreTUKa U MEepCleKTUBsl pa3Bu-| 1 | - | - | 4 3 -
THUS AJIbTEPHATUBHBIX MICTOUHUKOB SHEPTHH.
2. ConHeuHasi JHEpreTHKaA.
2.1.|CocTosiHNE UCTIOIB30BAaHUS COMHEUHOM dHepruu. | 2 | - | - | 4 3 -
OcHOBHbIE IOHATHS COJIHEYHON IHEPIeTHKU
2.2.|Cucrembl comHewHOTO TerutocHaOxenus. Kimacen- | - | - | 8 | 20 | 3, | JlaGopaTopHas
(buKays U yCTPOMCTBO COIHEUHBIX KOJUIEKTOPOB. BJIP pabota
OpueHTanus KouekTopoB. Pacuer coaHeuHoro
W3JTy4EHUs Ha HAKJIIOHHYIO TOBEPXHOCTh. Pacyer
IUIOCKOTO KOJIJIEKTOPA. D (EKTUBHOCTh KOJIIEK-
TopoB. TeopeTnyeckue OCHOBBI BEIOOPA TUTIA KOJI-
JIEKTOpa.
2.3.|[IpeobpazoBaHne COMHEYHOM dHEPruu B annektpu- | 1 | - | - | 12 | 3 -
yeckyro. PoToanekTpuyeckue npeodpazoBaTeliu.
2.4.|TerioBoe akKyMyJIMpOBaHUE dHepruu. Akkymy- | 1 | - | - | 12 | 3 -
JSITOPBI TEIJIOTHI.

3. BerposHepreTrka




3.1.

DHeprus BeTpa U BO3MOXHOCTH €€ UCIOJIb30Ba- 1
HUs

12

3.2

Knaccudukanus BeTpoIHEPreTHUECKON TEXHUKU. | -
Tunbl coBpeMeHHbIX BeTpoaBurarenei. [Ipuniu-
bl Ipe00pa30BaHUs SHEPTUU BeTpa. TexHuueckue
Cpe/ICTBa BETPOIHEPICTUKHU

15

3, | JlaGopatopHas
BJIP pabora

4. I'eoTepmMalibHasl SHEPreTUKA

4.1

CocTosiHME UCII0JIb30BaHUS TEMIOBOM SHEPTUU 1
3emiu (reorepmun). TEXHOIOIMH OCBOEHHUS I'€0-
TepMaJIbHBIX PECYpcoB. [ pyHT Kak HCTOYHUK HHU3-
KOMOTEHIIMAJIbHON TEIVIOBOM SHEPTUU 3E€MJIH.
TepmaiibHbIEC BOJBI B OTOTUICHUH M TOPSIYEM BOJIO-
cHaOxeHuu. [ 'eoTepMalibHbIE BOJBI B CETHCKOM
XO03sHCTBE.

14

4.2

Hcnonp30BaHne Te0TEpMaIbHbIX HICTOYHUKOB Ui | 1
HOJIYYEeHHUS AJIEKTPOIHEPTUH. [IpHHIUIIBI pabOTHI

I'COTCpMAJIbHBIX BJIGKTPOCTaHHHﬁ.

14

5. buosHepreTrka

5.1

Mertoas! iepepaboTku OMOMAacChl BO BTOPUYHBIA | 1
SHEProOHOCUTENH (OMOTOILIINBO).

14

52

[Tponecc nomyvenus 6uorasa. Llenn ncnonp3oBa- | -
HUs OMOra30BOM TEXHOJIOTUU. DTallbl Ipolecca
POU3BOACTBA OMorasa. TeXHOIOTHYECKHE CXEMbI
1 000pyZ0BaHue OMOra30BbIX YCTaHOBOK. buora-
30BbI€ YCTAaHOBKH. TE€XHOJIOrMYECKHU pacuer Ouo-
ra3oBbIX yCTaHOBOK. [IpoekTHpoBaHue KOHCTPYK-
TUBHBIX ITAPAMETPOB OMOTa30BOM YCTAHOBKH

12

3, | JlaGoparopuas
BJIP pabora

6. TenoHacocHbBIE YCTAaHOBKH

6.1

Hcrounnku TennoThl. Kitacchl TeImIoBeIX HAcocoB. | 1
O6opynoBaHue TEIUIOBBIX HacocoB. Pabouyee Terno.
TenoBo# mponecc B KOMIPECCUOHHOM TEIJIOBOM
Hacoce. TepMoarHaMUYeCKHE OCHOBBI PabOTHI
KOMIIPECCUOHHBIX TEIJIOBBIX HACOCOB. Pacuer oc-
HOBHBIX IMAPAMETPOB TEIJIOHACOCHON YCTaHOBKH

12

3, | JlaGoparopuas
BJIP pabora

Hroro| 10

16

145

* JIpumeuanue: BJIP — BeimonHenue naboparopHoit paboTsl, 3 — 3a4er.

4.2. PacnipenesieHue 4acoB QU CHUILIUHBI (MOIYJISI) IO ceMecTpaMm *

* 2 —axsamen, 3 — 3auem, 3a0 — 3auem ¢ oyenxou, KII — kypcoesoii npoexm, KP — xypcosas paboma,
K — xonmponvuas paboma.

4.2.1. Ounasn gpopma:

. 1 xypc 2 Kypc
Bun 3ansThit I 3 )

Jlexiun 32
JlaGoparopHbie 32
[IpakTnueckue -

WToro KOHTaKTHOM paboTHI 64
CamocrosTenpHas padoTta 89
KonTtpoins 27




|<I>opMa KOHTPOJIS | | | 3 |

4.2.2. 3aounasn gpopma:

Bun 3ansThit 1 Kypc 2 Kypc 3 Kypc
Jlexuun 10
JlaboparopHbie 16
IIpakTHueckue -
Hroro KOHTaKTHOM

26
paboTHI
CamocrosiTenpHas pa- 145
bota
KonTtpons 9
®Dopma KOHTPOJIS 3

5. OPTAHM3ALIMA U YYEBHO-METOIUYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJBHOU PABOTHI OBYYAIOIIUXCH 11O JUCHUIIJIMHE

Opranu3anus caMOCTOSTETbHON paboThl cTyneHToB ocHoBana Ha IIBJI-12 «O camocros-
TeIbHOU paboTe 00YUAIOIIUXCSI.

®opmamu BHEAYJUTOPHON CaMOCTOSITENIbHON paOOThI CTYIEHTOB SIBJISIFOTCSL:

- paboTa ¢ OCHOBHOM U JIOTIOJIHUTENLHON JINTEPATYPOH, B TOM YHCIIE U 3JIEKTPOHHBIMU;

- CaMOCTOSITEIbHOE U3Y4YECHHE JIEKIIMOHHOIO MaTepraa;

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

5.1. Conep:xanne caMOCTOSITEIbHOM PA0OTHI O AUCHUIJIMHE

Tembl, BBIHOCUMbIE HA CAMOCTOSTEIbHYIO MPOPa0OTKY:

- Ucropus npuMeHEHUsI COJIHEYHBIX KOJUIEKTOPOB

- ConmHEeYHbIN TUCTUILISATOP BOJBI

- l'enuocymmnka juist cymiku (pyKTOB, OBOIIEH, 3€pHA, MOJCOJHEYHMKA, XJIONKa, Tabaka,
TpaBsIHOM MyKHU, TPHOOB, SITOA

- CTpOUTENHCTBO TEIUOTEILIHI]

- ConHeYHbIe JEKTPOCTaHIIMU Ha COJTHEUHBIX OaTapesix

- 'ennoycranoBka nisi cHaOKeHUsI JOUJIBHBIX IJIOLIAI0K KPYITHOTO pOraToro CKoTa ropsiyei
BOJIOM

- ConHeuHas BojioHarpeBarenbHas yctaHoBka YBC-30-1

- lenuoTennoBas cucreMa A CBUHAPHUKA-MAaTOYHHUKA

- [Ipumeps! HCTI0Ib30BaHUS COTHEYHBIX 3JIEKTPOCUCTEM Ha COJIHEUHBIX Oatapesix B Poccun

- Betpoarperar ¢ BeTpoBUraTesieM poTOPHOIO THIIA

- Berpoarperart ¢ niockumu jionactaMu (KapyceiabHOro TUIIA)

- [TapoTypOuHHBIE reoTepMabHbIe YHEPrOyCTaHOBKH

- Typ6okxommnpeccopHble TeoTepMaIbHbIe YHEPrOyCTaHOBKU

- OcoOGeHHOCTH PabOThI re0TepMalIbHBIX 3JEKTPOCTAHIIMN

- Ucropudeckuii 0630p UCIIOIB30BaHUs OMOTa30BOM TEXHOIOTHH

- YnpoleHHast cxeMa Mpou3BOJICTBa OModTaHoNIa U OMoOyTaHona B Poccun

- [Ipocreiine GuorazoBble yCTAaHOBKH /ISl MHAWBHUIYalbHBIX X0O3SIMCTB

- HampaBnenus ucrnonb3oBanus Ouorasa

- Ucropus co3ganust TEMIOBBIX HACOCOB

- [IpuHuMnuanbHas cxema TeII0BOTro Hacoca Tuma «Bo3ayx—Bojaa» HKB-60-2-8

- CxeMbl TEIJIOBBIX HACOCOB, UCIOJIB3YIOLIUX COJIHEYHYIO SHEPTHUIO



- CXeMbl CHCTEM COJIHEYHOI'O OTOIJICHHS (OXJIaXK/IEHHUS) U TOPSIYero BOAOCHAOKEHUS C Tell-
JIOBBIM HAaCOCOM

- CxeMblI TEIJIOBBIX HACOCOB, UCIOJB3YIOIIUX COJIHEYHYIO SHEPTHUIO

- CXeMBI CHCTEM COJIHEYHOT'O OTOIICHHS (OXJIAXKICHHUS) U TOPSIYEro BOAOCHAOXKEHUS C TeIl-
JIOBBIM HACOCOM

- Ucnonb30BaHme TEIUIOBBIX HACOCOB HA JKUBOTHOBOAYECKUX (hepMax

5.2. KoHTpoab caMocTOSITeIbHOI padoThl

OreHka pe3ybTaTOB CaMOCTOSITEIBHON pabOThI OPraHU3yeTCs CIEAYIONUM 00pa3oM:

- MPOBEPKa U MPUEM OTUETOB IO JJAOOPATOPHBIM U MPAKTHYESCKUM paboTam;

- 3a4eT.

N3yuenne o0ydarommmMcs BOIIPOCOB, BBIICIECHHBIX Ha CaMOCTOSITEIIbBHOE M3yYEeHHE, KOHTPO-
JUpyeTcs IpU IPOBEICHUM 3ayeTa Mo aucuurHe. PopMoN KOHTPOJS yCBOCHUS Marepuasla OT-
JIeTBbHOM 1a00paTOPHOM M MPAKTHUECKOW paOOThI SIBISETCS BBITOJHEHUE OTYETA C TOCISTYIOIICH
€T0 3allUTOM.

5.3. YueOHO-MeTOqUYECKOE 0OOeclieueHHe CAaMOCTOATEIbLHOH padoThl

[Tpu ocylEeCTBIEHNH CaMOCTOSITENIbHOM pabOThl PEKOMEHIyETCS HCII0JIb30BATh:
- OCHOBHYIO U JIOTIOJHUTENbHYIO JIUTEPATYPY;

- METOJMYECKUE YKa3aHUS U PEKOMEH Il Ka(eIpol;

- HIHTEPHET-PECYPCHI.

6. VYYAEBHO-METOJUYECKOE M HWH®OPMAILIMOHHOE OBECIEYEHMUE
JUCUMIIIAHBI

6.1. OcHoBHas y4yeOHAsl JJUTEPATYPa, HEOOXOUMAS /1JIsl OCBOECHHS THCIUIIUHBI (MOTYJIs1)

1. 3emckoB B. 1. Bo3zobHnoBnsiembie ucrounuku sueprun B AIIK: Yue6noe nocobue. — CII6.: Uz-
natenbcTBO «Jlauby, 2014 — 368 c. — (YueOnuku 1is By3oB. CrienuanbHas jurepatypa). (5
IK3.)

6.2. lononHuTeAbHAS y4eOHASA JTUTEPATYPa, HEOOXOAUMAA NJIsl OCBOCHHS JMCIUIITHHbI

1. Dxonoruyeckasi OlleHKa BO30OHOBIISIEMBIX UCTOYHUKOB PHEPTUH : yueOHOE 1mocodue it By30B /
I'. B. [Tauypun, E. H. Cocnuna, O. B. Macneesa, E. B. KprokoB. — 3-e u3z., crep. — CaHKT-
[TetepOypr : Jlanp, 2021. — 236 c. — ISBN 978-5-8114-7458-5. — TekcT : 31€KTpOHHBIH //
Jlanp : »nekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/160138 —
Pexxwm nocTyma: st aBTOpHU3. TOIB30BATENECH.

2. T'opnees, A. C. DHepreTuueckuii MEHEDKMEHT B CEIbCKOM X034HCTBe : yueOHoe nmocobue / A. C.
I'opneeB. — Cankr-IlerepOypr : Jlans, 2022. — 308 c. — ISBN 978-5-8114-2941-7. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/212795 — Pexxum noctyma: ijist aBTOpPH3. TOJIb30BATEIICH.

6.3. Pecypcel cetu «AHTEpHET», HEOOXOAMMbIE 1151 OCBOCHHS AU CHMIIITUHBI
1) OnekrpoHHo-OMOnMMOTEeYHass cucremMa wu3farenscrBa «Jlamp» / Touka jmocryna:
http://e.lanbook.com/

6.4. MeToanueckue yKka3aHus J1Jis1 00y4aromuMXcsl 0 OCBOCHUIO M CHUILIUHBI (MOTYJIs)

1) Pabunun B.B., Tenerun N.A. N3ydyenue cBONCTB albTepHATUBHOIO TOIUIMBA / Metoauue-
ckue ykazanus - BanoBo: ®I'BOY BO MBanosckas I'CXA, 2018.- 25 c.[DnexkTpoHHBIH

pecypc].


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

6.5. IIporpammHoe ol0ecrieyeHne, MCNOJIb3yeMOe 1JIsi OCBOCHHMS TMCHUILIUHBI (IPH HEO0X0aH-
MOCTH)

1) Omnepamnmonnas cuctema tuna Windows.

2) HUnrtepuer-Opaysepsl.
3) Microsoft Office.

4) KOMIIAC-3D («Ackon»), Komnac-3D LT (cBo6oaHO pacnpoctpansemoe [10 kommnanuu

«ACKOHY).

6.6. UndopMmaniuoHHbIE TEXHOJOIHMH, UCIIOJIb3yeMble NPU OCYIIECTBJIEHNHN 00Pa30BaTEJIbHOIO
npounecca no JTUCHHUILINHE

1) Caiit snexktponHoro ooyuenuss ®I'bOY BO «MBanosckas '[CXA umenu J[.K. Bemseray /
Touka noctyma: http://ivgsxa.ru/moodle/

7. MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJUMASA AJIs1 OCYIIECTBJIE-

HUS OBPA30OBATEJIBHOI'O NTPOLECCA IO JUCHHUIIJIMHE
Jlyia mpoBeieHs 3aHATHH M0 IUCUUIUITMHE 000pyA0BaHa OJHA ClielUaIn3upoBaHHas J1a0o-
patopusi: «JlabopaTopusi UCTIBITAHUS JABUTATEICH BHYTPEHHETO CropaHus». JICKIMU YHTAIOTCS B
AyIUTOPUSX OCHALLEHHBIX MYJIbTUMEIUNHON TEXHUKOM.

Ne

n/m

HaunmenoBanue crieninann3upoBaHHbBIX
ayJUTOpHiil, KaOMHETOB, JadopaTopuii u Tp.

Kpatkuit nepedeHs 0CHOBHOTO 000pyIOBaHUS

L.

YueOHas ayTMTOPHS IS TPOBEACHUS
3aHIATAH JIEKIIMOHHOI'O TUIIA

YKOMIIJIEKTOBAaHA CIICIIHAIM3UPOBAHHON (y4eOHOIN)
MeOeIbI0, TEXHUYECKUMU CPEJICTBAMH O0YUYCHHUS,
CITy>KaIllMMU JIJIS IPEJICTaBIICHUS y4eOHOH HHDOP-
MaIiu.

[Tomerenue 1jist CAaMOCTOSTENBHOM pa-
0OTHI

YKOMILUIEKTOBAHO CIIEHUATU3UPOBAHHON (yueOHO)
MeOeIbI0, OCHALIEHO KOMIIBIOTEPHON TEXHUKOM (21
ITK) ¢ BO3MOXHOCTBIO MOJKIOUYCHHS K ceTH "H-
TepHET" U 00ECTIEYEHO JOCTYIIOM B JIEKTPOHHYIO
uH(GOPMaIMOHHO-00Pa30BaTENbHYIO CPEy OpraHH-
3aIMH, TPUHTEPAMH, CKAaHEPAMH

VYdeOHas ay TUTOPHS Il IPOBEICHUS
1a00paTOPHBIX padOT

YKOMILIEKTOBaHa CTIeIMATU3UPOBAHHOM (y4eOHOI)
MeOeIbI0, TEXHUYECKUMU CPEJICTBAaMHU 00yUYEeHHUS,
CITy KaIllUMU JJIs1 IPEJICTaBIeHUs yaeOHoU nHpOP-
MaIu.

IIpuaoxenune Ne 1
K pa0o4eil mnporpaMmMe 1o JMCHHUIJIMHE
AJIbTEpDHATHBHBIC HCTOYHUKH JHEPIrUHM B CeJIbCKOXO03MCTBEHHOM NPOU3BOACTBE
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®OHJ ONEHOYHBIX CPEJACTB AJs NPOBEJEHUS NPOMEXYTOYHOM
ATTECTAIOMHU 11O JTUCIOUIIJIMNHE

«AJ'leepHaTl/IBHBIe HCTOYHUKH IHEPIrum B

CeJIbCKOXO03IMCTBEHHOM NPpoOU3BOACTBEC»

1. Ilepeyenb kKoMmeTeHI Ui, GOPpMHUPYEeMbIX HA JTAHHOM 3Talle

udp u Haumeno- | MaaukaTop(bl) JOCTMIKCHUS KOMIETCHIIY / aHu- | Dopma koH- | O1IeHOYHBIE Cpeji-

BAHUE KOMIIETCHIIUN pyeMble pe3yIbTaThl 00yUeHHS Tpons * CTBa
1 2 3 4
[IK-12. Ciocoben

obecrieunBath AP Pex-
THBHYIO 9KCILTyaTalHIo

texHnaeckux cucteM |UMJI-1nk.12 OOecneunBaet 3¢h(heKTHBHYIO AKCILTyaTaITHIO

arpoNpOMBIIUICHHOTO | TEXHUYECKUX CUCTEM arpOIpPOMBIIUICHHOTO KOMILICKCa, 3, BJIP B3,0JIP

KOMILJIEKCa, MCIIOJIb- | MCHOJB3YIOIHNX albTePHATUBHBIC HCTOYHUKH SHEPTUH.

3yIOLIUX aJbTepHa-

THUBHBIC UCTOYHHUKU

9HEPTHH

* dopma koHTpoIs: 3 — 3auet, BJIP — BrimonHeHne nabopaTopHOi pabOoTHI.
** Ouenounsle cpenctsa: B3 — Bompock! u 3amaun k 3a4ety; OJIP — Bompock! k 3amiuTe 0T4eToB 110 J1adopa-

TOPHBIM paboTam

2. lloka3aTeid U KPUTEPUHU OLEHUBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIIUII HA JAHHOM JITa-
ne ux popMupoBaAHUA

I[J'IH 3a4€Ta 1Mo AMCLHHIIIINHC «AJ'ILTepHaTI/IBHLIe HCTOYHUKHU SHCPIruu B CENbCKOXO03SMCTBEH-
HOM IIPpOU3BOJACTBE», IO ﬂByx6aﬂﬂbH0ﬁ mKaJI€ ¢ OICHKaAMH «3a4TCHO» UJIM «HEC 3a4TCHO»:

WNHpaukatopsl
KOMIIETEHIINN

OreHKU CHPOPMUPOBAHHOCTH KOMIICTCHIIUN

He 3aureno

3auyreHo

ITonmHOTA 3HA-
HUU

YpoBeHb 3HAHUI HUKE
MUHUMAJIbHBIX TPpeOOo-
BaHUIA, UIMEJH MECTO
rpyObIe OImMOKH

MuHEMaJIBHO 1011y~
CTUMBII YPOBEHB
3HaHUH, JOMYIIEHO
MHOTO HErpyObIX
omuodoK

YpoBeHb 3HaHUH B
o0BeME, COOTBET-
CTBYIOIIEM TIPO-
rpamMme TOAroTOB-
KU, JOIYIIEHO He-
CKOJIbKO HErpyObIX
OIINOO0K

YpoBeHb 3Ha-
HHI B 00BEME,
COOTBETCTBYIO-
[IeM Iporpamme
IMOJATOTOBKH, 0€3
OIINOO0K

Hannuue yme-
HUI

IIpu pemennu cran-
JapTHBIX 337124 HEe
MIPOIEMOHCTPUPHUPO-
BaHBI OCHOBHBIE YMe-
HUSI, UMEITH MECTO
rpyObie oIMOKH

IIponeMoHCcTpHpO-
BaHBl OCHOBHBIE
YMEHHUS, PEeLLICHbI
TUTIOBBIC 33/1a4H C
HETpyObIMH OLLIHO-
KaMH, BBITIOJIHEHBI
BCE 3aJIaHKs, HO HE B
MOJTHOM 00BeME

IIponeMoHcTpHpO-
BaHbI BCE OCHOB-
HBIE YMEHHUS, pe-
IIEHBI BCE OCHOB-
HbIE 33J[a4H C He-
rpyOBIMU OIIMOKa-
MH, BBITIOJIHCHBI
BCE 3aJIaHMsI B TIOJI-
HOM 00BEME, HO
HEKOTOpBIE C HEJIO-
YeTaMH.

IIponemoH-
CTPHUPOBAHEI BCE
OCHOBHBIE yMe-
HUS,

peLIEHBI BCe
OCHOBHBIC 33/1a-
YU C OTACNBHBI-
MH HECyIIIe-
CTBEHHBIMU
HEJI0YETaMH,
BBITIOJTHEHEI BCE
3a7laHus B MOJI-
HOM 00BeMe




HABBIKOB HEJIOCTATOY-
HO JUTsI pEeIIeHUS
MPaKTHYECKUX (TIpo-
(heccroHANBHBIX ) 3a-
nad.

HusaM. Meromuxcs
3HAaHUW, YMEHHM,
HABBIKOB B LIEJIOM
JIOCTaTOYHO IS pe-
IICHHS MTPaKTHYe-
ckux (rpogeccuo-
HaJbHBIX ) 33729, HO
TpeOyeTcst JOIOITHH-
TeJIbHAsI MPAKTHKA 110
OOJBIIMHCTBY TpaK-
TUYECKHUX 3a7ad.

BaHusM. Mmero-
IIUXCS 3HAHUM,
YMEHUU, HABBIKOB
Y MOTHBAIMU B IIe-
JIOM JTIOCTaTOYHO
JUISL peIlICHUs CTaH-
JIapTHBIX IPAKTHU-
yeckux (mpodec-
CHOHAJIb HBIX) 3a-
Jiad.

Hanmune [Ipu peurenuu cras- Nwmeercs munumans- | Ilpogemoncrpupo- | [Ipoaemon-
HaBBLIKOB TAPTHBIX 3a7a49 HE HBIN BaHbI 0a30BLIC CTPUPOBAHBI
(BmameHue MIPOJICMOHCTPUPOBAHbEI | HA0Op HABBIKOB /I | HABBIKU HaBBIKU
OTIBITOM) 0a30BbIE HABBLIKH, peIIeHUs CTaHAapT- | MPHU PEIICHUA MIPU PEIICHUU
MMeJH MECTO TpyOBIe | HBIX 3a/1a4 C HEKOTO- | CTaHIAPTHBIX 337ad | HECTaHIAPTHBIX
OIIHOKY PBIMH HETOYETAMH C HEKOTOPBIMHU 3amaq Oe3 oIu-
HEI0YeTaMU 00K U Heoue-
TOB
Xapakrepu- Kowmmerennus B 1mos- CdopmupoBannocts | ChopmupoBan- Cdopmupoan-
ctuka chop- HOI Mepe He chOopMH- | KOMITETEHIIUHA COOT- | HOCTh KOMITETCH- HOCTb KOMIIE-
MHUPOBaHHOCTH | poBaHa. MIMemuxcs | BETCTBYET MUHU- LMH B I[EJIOM COOT- | TEHI[UU ITOIHO-
KOMIIETCHIINN | 3HAHWUH, YMEHU, MaJbHBIM TpeOOoBa- BETCTBYET Tpebo- CTBIO COOTBET-

CTByeT TpeOo-
BaHusM. Mme-
IoLuXcs 3Ha-
HUU, YMEHHH,
HaBBIKOB U MO-
THBAalLlUU B MOJI-
HOH Mepe 1o-
CTaTOYHO IJISt
pEILIeHNUs CII0XK-
HBIX NIPAKTHYE-
ckux (mpodec-
CHOHAJIbHBIX)
3ajad.

3. OueHo4HblIe cpeAcTBa

3.1. Bonmpochl M 3a1a4u K 3a4eTy

3.1.1. Bonpocsl, BLIHOCHMbIE HA 3a4eT

1. HegocTtaTku COJTHEUHOW SHEPTUH.
2.Ha3oBuTe xapakTepHble IPUMEPBI UCIIOJIb30BaHUS YHEPIUH COJIHEUHOTO U3JTy4EHUS.
3.Cuemnaiite ucTOprUeCcKuit 0030p UCIIOJIb30BAHUS COJTHEUHON YHEPTHUH.
4.IlepcneKTUBBI UCIIOIB30BAHMSI COJTHEUHOM SHEPTUH.
5. Yto noHumaetcs mnoj npsamMou u AudQy3Hoi CoTHEUHOHN paguanuein?
6. OT KakuX (aKTOPOB 3aBUCUT BO3MOKHOCTh MCIIOJIb30BaHUS COTHEUHON SHEPrUuu?
7. Ncropust IpUMEHEHUS COJTHEYHBIX KOJUIEKTOPOB.
8. Kitaccuduxanus coqHEUHbIX KOJIJIEKTOPOB.
9. YcTpoilcTBO M MpUHIUT AEWCTBUS AKUAKOCTHBIX INIOCKHUX COTHEYHBIX KOJIJIEKTOPOB.
10. doTOdIEKTPUYECKHE COTHEUHBIE KOJIEKTOPHI. [Ipon3BOACTBO (POTOIIEKTPUUECKUX COJI-
HEYHBIX KOJUIEKTOpOB B Poccun.
11. ®okycupyrolye KOUIEKTOpbl (KoHIEHTpaTopsl). [Tpuniun aelcTBus napabonnyeckoro
¢doxycupyromiero komiekropa. CoctaBHON apaboIMYeCKui KOHIIEHTPATOP.
12. OpueHTanus COTHEUHBIX KOJIJIEKTOPOB.
13. Tunel aKKyMyJISITOPOB TETUIOTHI.
14. IlpuHuun nelcTBUs aKKyMYJISITOPOB TEIUIOTHI EMKOCTHOIO TUIIA.
15. PaGouee Tesno akkyMyJIATOpOB TEIIOTHI (ha3oBoro nepexoxa. [Ipunmun neictaus.
16. IIpuHIun nelcTBUS COJTHEYHOTO NIPYyAA.

17. IlpuHIMIT 1EWCTBUS COTHEYHOTO BOIONOBEMHHKA.

18. Vicionp30oBaHMe SHEPTUU COTHIIA [T CYIIKH CETbCKOXO3SIMICTBEHHOM MPOTYKIINH.
19. OcHoBHOE TpeOOBaHWE TTPU CTPOUTEITHCTBE TEIUOTETUIHII.

20. Ucnonb3oBanue AKKYMYJISITOPOB TCIUIA B TCIJIMIAX.

10




21. Tunel reTuoTeIlINII.

22. Crioco0OsI TpeoOpa3oBaHusl COTHEYHON YHEPTUH B AIEKTPUUIECKYIO.

23. IIpou3BOACTBO AJIEKTPOIHEPTUU C TIOMOIIBIO COTHEYHOTO MpY/a.

24. Db dexr [MenpThe. JJocToMHCTBA U HEAOCTATKHU dNIeMeHTOB [lenbThe.

25. Pabouwii IMKII UCHIAPUTEIHHOIO KOMIIPECCHOHHOTO TEIIOBOTO HAacoca.

26. Paboumii LMK OAHOCTYIIEHYATOTO a0COPOLMOHHOTO TETMIOBOTO HACOCA.

27. IlpuHuun AecTBUSA UCIAPUTEIHHOIO KOMIIPECCHOHHOTO TEIIOBOTO HAacoca.

28. TpeboBanus k padbouemy Teny ((hpeoHy) TEIIOBOTO Hacoca.

29. [IpuHuI AeHCTBUS KUIKOCTHON COTHEYHO-HACOCHON CUCTEMBI TETNTIOCHAOKECHHMS.

30. IlpuHuun 1elcTBUS TEMIOBBIX HACOCOB, UCIIOJIB3YIOIIMX HArPEB COJIHEYHOW SHEPIUEH.

31. Ilpeumy1iecTBO UCIMOJIB30BAHUS TEIUIOBBIX HACOCOB Ha KUBOTHOBOYECKHX (hepmax.

32. BO3MOKHOCTH UCIIOJIb30BAHUS TETNIOBBIX HACOCOB HA YKUBOTHOBOAUECKUX (hepMax.

33. B yeM 0COOEHHOCTh MCIOJIb30BaHUS HU3KOTIOTCHIIMAIBHON YHEPTUN 3eMIu?

34. OcoOEHHOCTH MOIYYEHHS TEPMAJIBHBIX BOJ € OOJIBIINX TTyOuH.

35. B yem 3aKIH04ar0TCs TPYIHOCTH CBEPXTITYOMHHOTO OypeHus?

36. OcHoBHBIE (aKTOPHI ¥ XapaKTep MX BIMSIHUS HA TEIJIOBOIM PEXUM IMOBEPXHOCTHBIX CIIOCB
3eMJITH.

37. Buabl cucTeM HU3KOMOTEHIMAILHOM TEIIOBOM 3HEPTUU 3€MJIU U UX XapaKTepUCTHKA.

38. TpeGoBaHus K TPyHTY ¥ TPYHTOBBIM BOJAM, UCIIOJIB3YIOLIUMCS 1711 0TOOpa Teruia.

39. YeTpolcTBO rOprU30HTAIBHBIX PYHTOBBIX TEIIIOOOMEHHUKOB.

40. YCcTpoicTBO BEePTHKAIBHBIX IPYHTOBBIX TEIJIO0OMEHHUKOB.

41. CucteMbl UCTIOIB30BAHMS HU3KOMMOTEHIIUAILHOTO TEIUIa 3€MJIM U3 CKBAKHH.

42. ITpunuun paboTsl TeOTEpPMATbHBIX SJIEKTPOCTAHIINH, pabOoTAIONIMX HAa CYyXOM Mapy.

43. ITpunuun paboTsl reoTEpMaIbHBIX 3JIEKTPOCTAHIMI HAa MapOruaApoTepMax.

44. TTapoTypOHHHBIE T€0TEPMATbHBIC JHEPTOYCTAHOBKH.

45. TypOboKkoMIIpeCcCOpHBIE Tre0TePMAIbHEBIC SHEPTOYCTAHOBKH.

46. OcoGeHHOCTH PabOTHI T€OTEPMATBHBIX SJEKTPOCTAHIIHI.

47. IlpuHuun aecTBUs KapycelbHbIX, 0apabaHHBIX U POTOPHBIX BETPOABUTATEIIEH.

49. 3a cuer yero BOZHUKAIOT BO3AYILIHbIE IOTOKU?

50. Hepoctatku ¥ JOCTOMHCTBA BETPOBOM AHEPIETUKH.

51. Ilpunuun nefcTBUs KapycenbHbIX U OapaOaHHBIX BETPOABUraTEEH.

52. IlpuHIUn ACMCTBUS BETpOABUTATENEH CUCTEMBI J[apbe U OpTOrOHANIBHBIX.

53. IIpuHIMN ACMCTBUS KPbUIbYATHIX BETPOABUTATEIICH.

54. Yto noHuMaeTCcs MoJ BETPOJBUTATEIEM, BETPOIHEPIE€TUUECKUM arperaTtom, BeTposHepre-
TUYECKOW yCTaHOBKOW?

55. Knaccugukarusi BETpO3HEPTeTUYECKUX YCTAHOBOK.

56. YcTpOHCTBO arperaToB ¢ JEHTOYHBIM BOJIOIIOBEMHUKOM.

57. YCTpORCTBO JIGHTOYHOTO BOJOINOIbEMHUKA.

58. IlpuHuMn 1elcTBUS THEPLUMOHHOIO BOAOIOIBEMHUKA.

59. OxapakTtepusyiiTe MeETOIbl TepepaboTKu OWOMAcCChl BO BTOPHUYHBIA IHEPTOHOCHUTEID
(OuoTOMIIMBO).

60. buoxumuueckrie METO bl MMpeBpaIleHus OMOMacChl BO BTOPUYHBIN S3HEPTOHOCUTEIb.

61. Knaccugukanus MeTo10B nepepaboTki OMOMAacChl BO BTOPHUHBINA SHEPTOHOCUTEITb.

62. YrpoleHHas cxema Ipou3BoCcTBa Ono3taHosna u Ouodyranosna B Poccum.

63. YUeM O0TJIMYAIOTCSA TEXHOJOTHUECKUE CXeMbl OMOTa30BbIX YCTAaHOBOK?

64. Kakue ¢popMmbl kamep cOpaxuBaHus HarOoJiee paclpoCcTpaHeHbl Ha MpaKkTuke?

65. Jlis yero HeoOXOAMMBI HarpeBaTelIbHbIE YCTPOICTBa B OMOra3oBbIX ycraHoBkax? Hazo-
BUTE UX THUIIBI.

66. Kak knmaccuduuupyroTcst ycTpoicTBa Ui epeMelnBanus cyocrpara?

67. HazHaueHue u yCTpOWCTBO Ira3roJibIepoB.

68. OT yero 3aBHCHUT TEIJIOTa CropaHus 6uorasa?

69. Bo3MOXHOCTH HCITIOJIb30BaHUs OMOrasa B )KUBOTHOBOJCTBE.
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70. Drarbl aHA3POOHOTO COpaKMBAaHUS OMOJIOTHIECKON MaCCHhI.

71. @akTOpBI, BIUSIONINE HA MPOIECC aHAIPOOHOTO COPAKUBAHMUS.

72. Kak BIusieT Ha MPOLECC aHadPOOHOro cOpaKMBaHUS COCTAB UCXOHBIX MaTepUAIOB?
73. Kakue ¢akTopsl BIMAIOT Ha BBIXOJ Onorasa?

74. Kakue ucxoiHble MaTepualibl HCTIOIB3YIOTCS JJIs IMOJTy4YeHus Oruorasza?

75. OCHOBHBIEC IPU3HAKH HAPYIICHHS MTPOIECca aHAIPOOHOTO OPOKEHUSI.

76. UeM OTJIMYAIOTCS] TEXHOJIOTUYECKUE CXEMBI OMOTa30BbIX YCTAHOBOK?

77. Kak cootHocarcs KIIJ] 6uorasa u TpaiuLIMOHHBIX BUJI0B SHEPIUU?

78. Kakue norepu Tersia Heo0X0IMMO YUYUTHIBATh TP MOJy4YeHUH Onorasza’?

79. Kak onpezensercs pacxo/ TeIla Ha IOAOIPEB 3arpy»aeMoro B peakTop HaBo3a?
80. MeToninka pacueTa MoTephb TeIia Yepe3 OrpaxaeHus peakTopa.

3.1.2. 3agaun, BLIHOCMMbI€E HA 3a4€eT

3ajgaum, npeuraraeMpie 00ydaroeMycst U peIieHus IpH cllaue 3a4eTa BhIOMPAIOTCS CITy-

YalHBIM 00pa3oM.

. PaccuuTaTh miomanp COJIHEYHOr0 KOJIJIEKTOpa AJid 00ecTieueHus: MOTpeOuTeNs ropsiueii BoJoH B
ycnoBusix obnactu B konnyectse 1000 kuitorpamm B cyTku ¢ Temnepatypoit 320 °K B aBrycre.

. PaccuuTaTh rof0By10 5KOHOMHIO OT IPUMEHEHUS COJIHEYHOI'O KOJUIEKTOPa €CIIM CTOMMOCTh TeTl-
nosoii sueprun 1000 py6./I'JIx, crenens rogosoro 3amenienus 0,4, rogoBas Harpyska Ha CH-
cremy TeruiocHabxkenust 80 I'Ix/ron, KI1/] remnorenepupyromeit ycranosku 0,6.

. PaccuntaTh CpOK OKYNAaeMOCTH COJIHEYHOTO KOJUIEKTOpa CTOMMOCTHIO 70 ThIC.py0. eciu cTou-
MocTh TerioBoi sHeprun 1000 py6./I'JIk, ctenens rogoBoro 3amenienus 0,4, rooBasi Harpy3Ka
Ha cucteMy terocHatkenus 100 I'Ix/ron, KI1/] rermmorenepupyromeii ycranosku 0,7.
Paccuntarhs rogoBOo€ KOJMYECTBO DJIEKTPOSHEPTHMU BbIpadaThIBa@MOM COJHEUHOI Oartapeeii
momHOCThIO 300 BT, eciu ko3 dumment npousBoautenbHocTH 0,5, a 3Ha4eHne nHcosuuu 8§10
kBT1-4/M? B roj.

. OnpenenuTh MONIHOCTD €IMHUYHOIO CEYEHUsI BETPOBOrO IIOTOKA CKOPOCThIO V, =1,40Mm/ .

Omnpenenuts quaMeTp OBICTPOXOTHOIO, MAJIOJIOMACHOI0 Kojieca MomurHocThio 200 BT npu cko-
pocTH BeTpa 2 m/c.

. OnpesienuTh BBIX0] 6Uorasa (M) MpU MOJHOM PasjOKEHHH TOHHBI HABO3a BIAKHOCTBIO 90% U
COJIepKaHNEM OPraHUYECKOro BElIecTBa B cyxou Macce 65%. Bwixoa Ouorasa mpuHSATH paBHBIM
0,4 M® U3 1 KT cyXoro opraHM4ecKoro BeIecTBa.

. OnpenenauTh KOJMYECTBO TEIMJIOTHI, HEOOXOIUMOE Ui MOA0IPEBa 3arpykaeMoil Macchbl 10 TeM-
nepatypsl Opoxenus — 53 °C. Cyrounas 3arpy3ka 10 TOHH HaBO3a HEMIOCPEICTBEHHO U3 (EPMBI.
CpeIHIO0 TEMI0EMKOCTh HaB03a NPUHATH PBHOM 4,18:10~ MIx/kr-°K, ko> duImenT nonesHo-
ro nerictus npouecca — 0,7.

. O6m1as cyTouHas BEIPabOTKa GMOra30Boil ycTaHOBKH cocTapiseT 2500 M. Onpeaenurs Tof0ByO
HKOHOMHMIO YCJIOBHOTO TOIUIMBA uuTasi, uTo BI'Y B roa ocraHaBimuBaeTcs Ha TEXHMUYECKOe 00-
cinyxkuBanue u TP He Oonee 20 nHew.

10. U3BecTHO, 4TO TIPH CKOPOCTH BeTpa 3,5 M/c, U IIOTHOCTH Bo3myXa p=1,23 kr/m>, BeTpokoneco,
oMeraroeT miomans 10 Mm%, kKo3)QUIMEHT MOIIHOCTH, XapaKTepU3yIOIuii 3(p)EKTUBHOCTh UC-
nosib30Banus paseH 0,35. OnpenenuTs MOLUTHOCTh, BBIBUBAEMYIO BETPOBBIM KOJIECOM.

3.1.3. Metogu4eckue MaTepuaJbl

[To manHOW AUCHMIUIMHE MpeycMOTpeH 3a4€T. OOyJaronuMcs BBIIAIOTCS BOTIPOCHI IS 3a-

yéTa M 3a7a4a, M0 KOTOPBIM OHH CaAMOCTOSITENILHO TOTOBSTCS. 3a4€T MPOBOAUTCS B pOpMeE YCTHOTO
cobecemoBanusl. Y CIIOBUS U MOPSIOK IpoBeneHMs 3adeTa nanbl B [Ipuioskennn No 2 K MOJIOKEHHUTO
[IB/I-07 «O mpoBeneHnUH TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTecTaluu 00y-
JaIOIIUAXCSD».
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[Tpu oTBeTe Ha BOIPOCHI 3a4€Ta CTYJICHT IOCe NMpeABapUTEIbLHON MOATOTOBKY (KaK MpaBUIIo,
Ha MOATOTOBKY O0TBOAUTCS 40 MHH.) OJIKEH JEMOHCTPUPOBATH:

1. 3Hanue y4eOHOro Marepuana 1o kypcy. Mzmaraemslii 00y4arommmcst OTBET JOJIKEH COOT-
BETCTBOBATh MAaTepUAIaM B PEKOMEHJOBAHHBIX YYCOHUKAX, B JICKIHIX, JTA0OPATOPHBIX U MPAKTH-
YecKHux padoTax;

2. 3HaHUs JOIOJHUTEIILHOIO MaTepuaa, T.€. JaBaTh YETKUE MPAaBUIbHBIC OTBETHI HA JOMOJI-
HUTEJIbHBIE BOIIPOCHI;

3. cIOCOGHOCTH K OMpPEeNICHUIO TapaMeTpoB pabOThl YCTAHOBOK JUISI MOJyYEHHsI ajJbTepHa-
TUBHOM SHEPIUH.

3.2. Bonpocs! K 3a11uTe 0TYETOB 10 J1a00paTOpPHbIM padoTam
3.2.1. IlpumepHBIe BONPOCHI K 3a1UTE 0TYETOB 10 J1a00paTOpHbIM padoTam

Bonpocsl k 1a6opaTopHoii padotre Ne 1 — «Pacyer coJTHEYHOT0 U3JIyYEeHHUSI HA HAKJIOH-
HYIO IOBEPXHOCThb)

. UTo nmoHuMaeTcs 1o/ oKasaTesieM YUCTOThl HeOecHOI nosrycdepsi?
. OT yero 3aBHCUT OTHOIICHUE CPETHEMECIIYHOTO CYTOUHOTO AU Py3HOTO N3TyUeHHS K
CpeAHEeMeCsIYHOMY MOIHOMY u3inydeHuto ConHma?

3. Uto noHumaetcs moa KodQpGUIHEHTOM HAKIOHA KOJIIEKTOPOB? UTO MOXKHO OMPENENUTh C
€ro IMOMOIILI0?

4. Kakue cocTaBisIoIIMe YUUTHIBAIOTCS IIPU pacyeTe CPEAHEMECIYHOTO CyTOYHOTO MTOJIHOTO
n3Iy4eHus?

5. Ilopsinok pacuera CpeTHEMECSIYHOTO CYTOUHOTO TIOJTHOTO U3JIy4Y€HHUsl HAa HAKJIIOHHYIO 110-
BEPXHOCTb.

6. Uto noHumaercs 1noja Maccoil armocqepbi?

N —

Bonpocs! k 1a6opatopHoii padore Ne 2 — «PacueT mJ10CKOro KOJLJIEKTOPa»

. Kak onpenensiercst koahpuumeHT BXoxaeHus npsiMon u Audpy3Hoi paguanuu?

. OT 4ero 3aBUCAT NOTEPU TEIUIOTHI KOJIEKTOPOM?

3. Kak onpenensieTcss KOTUYECTBO TEIIOBOM YHEPTUHU, BOCIPUHIUMAEMOM MOTJIONIAIOIIEH TTa-
CTUHOH KoJIeKTOpa?

4. OT uero 3aBUCUT MTPOU3BOAUTEIHHOCTD KOJIIIEKTOpa?

N —

Bonpocsl k 1a6opaTopHoii padote Ne3 - «Onpenenenue 3(pGeKTUBHOCTH KOJJIEKTOPa)

1. Kak onpenensiercs terosoi KI1/] xomnexropa?
2. Ot 4ero 3aBUCHT MPUPALICHUE TEMIIEPATYPbl HArPEBAEMOM BOJIBI B KOJUIEKTOpE?
3. Kak omnpenensercs cpeiHeMecsyHas IPOU3BOAUTEIBHOCTD KOJUIEKTOpa?

Bonpocs! k 1a6opaTopHoii padore Ne 4 — «TeopeTnueckne 0CHOBbBI BbIOOpa THIIA KOJI-
JIEKTOpa»

1. Kakue TUIbI KOJJIEKTOPOB CYIIECTBYIOT?

2. Kaxk Beraucnisiercst norpe6nas miomasas U KI1J[ KomnexkTopoB UCoab3yst CTpPOUTETbHBIE
HopMbl BCH-52-86?

3. Kak mensercs KII/] pa3inu4HbIX TUIIOB KOJIJIEKTOPOB B 3aBUCUMOCTH OT MHCOJISIUU?
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Bomnpocsl k s1adbopaTtopHoii padore Ne 5 — «TerioBble nNpouecchbl B KOMIPECCHOHHOM
TEMJIOBOM HACOCe»

. Kakue nporieccrl mpoucXoAsT B TEIUIOBBIX Hacocax?

. VI3 kakuXx npo1eccoB COCTOUT UaeanbHbIi 1uki KapHo?

. UeMy paBeH yneibHbIN TEIUIOBOM ITOTOK B KOHJEHCATOPE TEIIOBOIO Hacoca?
. Kak onpenensercs koaduiment npeodpazoBanusi?

. Kak onienuBaercst 3(eKTHBHOCTH TEIJIOBOTO Hacoca?

Bonpocsl k 1a0opatopHoii padore Ne 6 — « PacueT 0CHOBHBIX IapaMeTPOB TEIJIOBBIX
HACOCOB»

. Kakumu cBoiictBamu 10KHO 001aaTh pabouee Teso TEIIOBbIX HaCOCOB?

. OcHOBHBIE (PU3NKO-MEXAHUYECKHUE CBOUCTBA (DPEOHOB.

. KakoB pexomeH1yeMblii NOpSAA0K U3yueHHs! (PU3UKO-MEXaHMUECKUX CBOUCTB ()peOHOB?
. Kinaccudukarust komrpeccopos.

. IlpuHIun neicTBus KOMIIpeccopa ¢ MOPIIHEM JIBOHHOIO AEHCTBHSL.

. Kakne ucTouYHMKH Tenna MOKHO HMCIOJIB30BaTh B TEINIOHACOCHBIX yCTaHOBKaX?

Bonpocs! k 1a6opatopHoii padore Ne 7 — « [IppuHIunbI npeodpa3oBaHus JHEPTrUM BeT-
pa AJs padoThl KPbLILYATOI0 BETPOABUTATEIS»

. Kakue 3akoHbI a3p0oAMHAMUKH UCIIONIB3YIOTCS B BETPOIHEPreTHKe?

. Kak onpenensirorcs asponmnamuyeckie KodQGUIMEHTH BETpoKoieca?

. Kak paccuntbiBaeTcs mogbemMHas cuia Kpbuia?

. Kak paccuntpiBaercst ceKkyHaHasi KHHETUYECKAasi DHEPTUsl BO3IYIITHOTO MMOTOKA?
. UeMy paBeH KO3 GUIIUEHT UCTIOIb30BAHUS SHEPTUH BeTpa?

. OT 4ero 3aBUCHUT JUaMETp BeTpoKoseca?

. Kak paccuntbiBaeTcsi MOITHOCTD, pa3BUBaeMasi BETPOKOIECOM?

Bomnpocsl k 1ab6opaTtopHoii padore Ne§ — «IIpoekTnpoBanne 6MOra3oBbIX YCTAHOBOK
Ha 0a3e 0TX010B KUBOTHOBOIYeCKHUX epm»

. Kak paccunrtars BbIX0/1 HaBO3HOI Macchl?

. Kak onpenennts 00beM HaBO30OIPUEMHHUKA?

. Kak paccuurare Bbixosa Ouoraza?

. PacueTHble popMyIibl BbIX0Oa yI0OpEHUH.

. KakoBa nomxHa ObITh IPOU3BOIUTENBHOCTh HA303a-U3MENbUNTEIS.

. Kak ompenensercs pacxoz Tema Ha OJOTPEB 3arpy>kaeMoro B peakTop HaBo3a?
. MeTtonuka pacuera IoTephb TEIUIA Yepe3 OTPakICHUS PEaKTOpa.

3.2.1 Meroau4eckue MaTepHaJbl K 3alIUTE 0TYETOB 1O JIA0OPATOPHBIM padoTam

Pe3ynbTaThl, HOTy4YEeHHBIE B X0JI€ BHIMOJIHEHUS 1a00paTopHOi paboThl, 0POPMIIIIOTCS 00Y-

YarIIMMCsl B BUE OTYeTa MO ycTaHOBIEHHOH (opme. [locne mpoBepku mpemnogaBareneM Mmpeao-
CTaBJICHHOTO OOYYarolMMcs OTYeTa 1Mo JabopaTopHOi paboTe, MOCIeayeT ero 3amuTa MyTeM yCT-
HOTO OIpoca O0ydarmerocs. YCTHBIA OMpOC OOYYAIOMIMXCS MPOBOJMUTCS C IEIBIO BBISBICHUS
YPOBHSI OCBOCHUSI 3HAHWW U HABBIKOB MOJYYEHHBIX B XOJ€ MPOBECHUS JIa0OPATOPHBIX WIIH TPaK-
TUYECKUX pa0bOT. YCTHBIM OMPOC TPOBOJUTCS MPEIOIaBATEIeM TIOCIIE BBITTOJHEHUS 00YJIarOIIHMCS
Ka)KIO0W U3 IEPEUUCIICHHBIX PadoT.

3.3 TecrupoBanue
3.3.1 Tecmoewie sonpocut

14



1) CeippéM U1 IPOU3BOJICTBA ATbTEPHATUBHBIX TOIIUB SIBJISIETCS
1) ITpuponHsIi ra3

2) MasyTt

3) Heds

2) Bce u3BecTHbIE BU/IbI aIbTEPHATUBHOTO TOIUIMBA MOTYT OBITh pa3/IeleHbl Ha FPYIIIbI
1) EcrecTBeHHOE TBEPIOE TOILUIMBO.

2) EcTtecTBeHHOE )XKHUIKOE TOIJIUBO.

3) ["a3000pa3Hoe TomIumBoO.

3) Kakaii sTan npou3BoACTBa TOILJIUBA U3 Y2/ OTCYTCTBYET

1) IToaroroBka

2) ["a3udukanys uim ruIporeHu3amnus

3) [leperonka

4) [TepepaboTka mosrydaeMbIX IPOAYKTOB B TOIIMBO.

4) DTaHOJ MOJIYYAlOT B pe3ysibTaTe (EepPMEHTAIIUHU TIOTyUeHUE TOTUIUBA U3
1) Yrus

2) Hedtn

3) bromacchr

5) [Ipeumy1iecTBO CUHTETUYECKHUX CITUPTOB:

1) Bricokoe oKTaHOBOE YHCIIO,

2) Bricokast CKJIOHHOCTB K HarapooOpa3oBaHUIo,

3) OTtcyTCcTBUE BpEAHBIX TPUMECE

6) Kaxoii knaccuukanuy MeTaHOIBHBIX OCH3MHOB HA OCHOBE A-76 HE CyIIECTBYET
1) Apxkruyeckuii (20% meranona)

2) Jletnuit (5% meranona)

3) 3umnnii (15% metanona)

7) TpeGoBaHus1, MpeABABIIEMbIE Ta3000pa3HOMY TOILTUBY:

1) MakcumasnbHOe co/iepKaHUue CMOJIUCTBIX BEIIECTB U MEXaHUYECKUX ITpUMeceid,

2) MakcumanbHasi TOKCHYHOCTb,

3) HeBbicokast LieHa MPOM3BOACTBA U TPAHCIIOPTHUPOBKH.

8) CKrKeHHBIE Ta3bl — 3TO

1) ["a3bl ¢ BBICOKOM KPUTHUYECKOM TEMIIEPATYPOH, IPY MOBBIIIEHUN JABJICHUS OHU NIEPEXOJAT B
KUIKOCTb.

2) ["a3b1, HMeEIOIINE HU3KYIO KPUTHUECKYIO TeMIepaTypy, OCTal0TCs B Ta3000pa3HOM COCTOS-
HUU HE TOJIBKO IPU HOPMaJIbHBIX YCIOBUSAX, HO IIPYU BHICOKOM JaBJIEHUU

3) ["a3bl, HE UMEIOIINE KPUTHUUECKOHN TEMIIEPATYpPbl, IPU HOPMAJIbHBIX YCIOBUAX IIEPEXOMST B
KUJKOCTD

9) IIpenmy1iecTBa cxKaThIX I'a30B

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

2) Cpok ciyxO0bl qBuratens yseiauuusaercs Ha 50...70 %, cBeueii — Ha 30...40%, pacxon
Macja CHIxkaercs B 2...3 pasza.

3) Tokcru4HbIe BEIOPOCHI OTCYTCTBYIOT

10) Henocratku cxxaThIX ra30B

1) MomntHocTh aBuratens cHuxkaercs Ha 10..18%,

2) YMeHb11aeTcs Cpok Cay>KObl JBUTATENS

3) YBenuyuBaeTcsi KOJIMUECTBO BPEIHBIX BEIOPOCOB

11) CxxuxeHHBIE ra3bl XpPaHAT B
1) bannonax no 250 1 nox nanenuem 1,6 MIla npu t=45...50 °C

2) ToncrocTeHHBIX OaToHaX BMECTUMOCTHIO (110 Boze) S50 i1 mpu naBnenuun 19,6 Mlla.
3) He xpansr B Oanmnonax

12) IlpumeHeHe anbTepHATUBHBIX TOILJIUB MO3BOJIUT:

1) [TpuMeHeHre anbTepHATUBHBIX TOIUIMB ITO3BOJIUT

2) [TpyMeHeHre anbTepHATUBHBIX TOIUIUB ITO3BOJIMT:
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3) Pacmiputh chipbeByI0 6a3y TOIUIHB

4) BCE [IEPEUYUCIICHHBIE

13) CoBOKYITHOCTb MEPCIEKTUBHBIX CIIOCOOOB MOTYUYEHUSs, IEPEAayu U UCIIOIb30BAHUSI SHEPTUH,
KOTOpBIE PacIpOCTPaHEHBbI HE TaK IIMPOKO, KaK TPAAULIMOHHBIE, OHAKO IIPEJCTABIISIIOT MHTEPEC
M3-3a BBITOJHOCTHU MX UCIOJIb30BaHUS U, KaK PAaBUIIO0, HU3KOM PHCKE MPUYMHEHUS Bpea OKpYKa-
IOILIEH cpejie:

1) AnpTepHaTUBHAS SHEPTETUKA

2) ConHeuHas 3HEpreTuKa

3) Berposnepreruka

14) Otpacipb sHEPreTHKY, CIICIUATU3UPYIOIAscs Ha TPeoOpa30BaHNU KHHETUIECKOM SHEPTHH BO3-
IQYIIHBIX Macc B aTMOC(epe B AIEKTPUUYECKYI0, MEXaHUYECKYI0, TETUIOBYIO HIIU B JIFOOYIO APYTYIO
bopmy 3HEpruM, yA0OHYIO IS HCIIOJIB30BAHUS B HAPOJHOM XO3SHCTBE:

1) Conmneynas sHepreTuKa

2) BerposnepreTuka

3) M'uaposnHepreTuka

15) TorunBO U3 PaCTUTENBHOIO WIIM KUBOTHOI'O CBIPbS, U3 POAYKTOB )KU3HENEATEILHOCTU Opra-
HU3MOB WJIM OPTraHUYECKUX MPOMBIIUIEHHBIX OTXO/0B:

1) buoTomnnuso

2) Berposuepreruka

3) ConHeuHas 3HepreTuka

16) AnbTepHATUBHBIN HCTOYHHUK SHEPTUU SBIISIETCS TAKMM PECYpPCOM:

1) BO300OHOBISIEMBIM

2) HEe BO30OHOBJISIEMBIM

3) CIOKHBIM

17) AnbTepHATUBHBIN HCTOYHUK SHEPTHH:

1) BeTpsHas

2) aroMHas

3) MazyTt

18) Ceituac Takyto 3HepreTuky 3¢ (HeKTUBHO UCTOIB3YIOT crenyromue ctpansl: CHIA, Wtanus,
Ucnanaus, Mekcuka, SAnonust, Hosas 3enannus, Poccus, @ununmnunel, Benrpus, CanbBagop

1) reoTepMalibHasi SHEpreTuKa
2) COJIHEYHasl SHEPreTHKa

3) THJIPOIHEpPreTuKa

4) BETPOIHEPrETUKA

19) Bo300HOBIIIEMYIO SHEPTHIO MOTYYAIOT U3 MPUPOJHBIX PECYPCOB - TAKUX KaK...
1) JI0K/1b, TPUJIMBBI

2) COJIHEYHBIH CBET, BETEp

3) IPUPOJIHBIN ra3, Topd

4) yroie, HepTh

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

2) TPYZAHOJOCTYITHOCTh

3) HEHCUYepIaeMOCTh

4) AKOJIOTMYECKAsi YUCTOTa

3.3.2. Memoouueckue yxazanus
TectupoBaHue MPOBOIUTCS B KOHIIE 1a00paTOPHOM pabOTHI.
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