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2. IlepeyeHb KOMIIETEHUUI

- CIOCOOHOCTH MCHOJIb30BaTh (hyHIaMEHTAJIbHbIE 3aKOHBI IPUPOIbI 1 OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYYHBIX IUCIUILIMH B ipodeccroHanbHoi nearenpHocTr (OIIK-1);

- CocOoOHOCTBH MPUMEHATDH d(PPEKTUBHBIE METO/IBI HCCIEAOBAHMS (HU3UKO-TEXHUUECCKUX
00BEKTOB, TIPOIIECCOB U MAaTEPUAJIOB, IPOBOIUTH CTAHIAPTHBIC U CEPTU(DUKAIIMOHHBIC
WCIBITAHUS TEXHOJIOTUYECKUX MPOIIECCOB U U3/IENINH C UCIIOIb30BAHUEM COBPEMEHHBIX
aHAJTUTUYECKUX CpeAcTB TexHuueckon ¢pusuku (I1K-4).




3. Kpure

MU U NTOKa3aTeJInM OHCHUBAHUSA KOMHeTeHI[I/Iﬁ Ha PA3/IMYHBIX 3Tanax ux (l)OpMHpOBaHI/IH

dopmupye Kpurtepun u nokaszaresim onieHMBaAHUSA KOMIIETeHIM
Jtan popmupoBaHus E« aﬂp y puTep ®opMbI KOHTPOJIS
KOMIIeTeHIUM (pa3aeibl, TEMbI KOMITETeHI 3HaTh: YMmeThb: Baanern: copmupoBanHOC
AMCUHMILINHBI) st TH KOMIIeTeHH i
Conneunas ’Hepreruka. Pacuer OIIK-1 MOIXO/BI K OMPEIETICHUIO | TIPEICTABIIATh nHpopmarmeit 06
MOTOKA COJTHEYHOW SHEPTUH Ha IIK-4 IMOTEHIIHMAaJIa TEXHUYECKHUE PEIICHUS, OCHOBHBIX BHUAX
HaKJIOHHYIO U IIEPICHIANKYIIPHYTO HETPAIUIIMOHHBIX U HaIlpaBJICHHBIE HA HETPaIUIIMOHHBIX U
COHETHBIM JIydaM MOBEPXHOCTD. BO300HOBJISIEMBIX palMOHATIBLHOE BO300HOBJISIEMBIX I'pynmoBast
HMCTOYHUKOB DHEPTUHU WCITOJIb30BaHU HMCTOYHUKOB YHEPTUHU
CTO OB DHEP CIIOJIb30BaHUE CTO OB SHEPIUH mcKycens (ompoc)
HETPaJAUIIMOHHBIX U (conmHe4HOM, BETPOBOMH,
BO300OHOBJISIEMBIX TUIPABINYECKOM,
HMCTOYHUKOB YHEPTUU MIPUJIMBHOM, BOJTHOBOM,
reOTEPMAILHON U Jp.)
Tunbl conHeYHbIX YCTAHOBOK, OIIK-1 HPUHIMIIBL pAOOTHI U BBINOJIHATH TEXHUKO- CBEJICHUSMU O
UCIOIb3YEMbIX AT OTOIVICHUS 1 [1IK-4 KOHCTPYKTUBHBIE DKOHOMUYECKUE KOHCTPYKTHUBHBIX
TOPAYEro BOIOCHAOKEHHUS. 0COOEHHOCTH pacyeTsl, CBI3aHHbIC C 0COOEHHOCTSIX
ConHedtble TeTI0BbIe SHEPTreTHYECKUX OLEHKON 3((PEKTUBHOCTH | DHEPTETUYECKUX pedepar
SJICKTPOCTaHIIUH.
YCTaHOBOK, nmenenust HBHUO YCTaHOBOK,
PoroduieKtpiricckie HCIIOJIb3 170:¢ HCIIOJNb3 170:¢
npeoOpa3oBaTeIu COTHEUHOM yiom yom
BO300HOBIISIEMBIE BUIBI BO300HOBIISIEMBIE BUIBI
SHEPrUu.
SHEPIrUU SHEPIrUU
Berposneprerrka. OCHOBHbIE OIIK-1 METO/Ibl BBITIOJTHEHUS MIPE/ICTABIIATD CBEJICHUSIMU O
XapaKTepUCTUKI [1K-4 TEXHUKO-3KOHOMHUYECKON | TEXHUYECKUE PEIICHMUS, KOHCTPYKTHUBHBIX
BCTPOSHEPTETUHICCKOTO KafacTpa. 3pPEeKTUBHOCTH HalpaBJCHHbIC HA 0COOEHHOCTSIX Tpymmosas
?eTpo]aBH;gropecypcm peruoHa. NPYMEHEHNS YCTAaHOBOK | PAllMOHATBHOE SHEPIeTHYECKUX
HIIbI HUX TCXHHUKO-
’ na 6aze HBHD HICIIOJI30BAHKE YCTAaHOBOK, JUcKyceust (onpoc)
9KOHOMHWYECKUE XapaKTECPUCTUKH.
HETPaJAUIIMOHHBIX U HCIIOJIb3YIOIINX
TCOpI/IH HUCAJIBbHOTO KPbIJIBYATOT'O 6 6
BETOKOTECA. BO300OHOBJISIEMBIX BO300HOBJISIEMbIEC BU/IbI
HMCTOYHUKOB YHEPrUU SHEPIrUU
HanpaBnenus ncnonb3oBaHus OIIK-1 MPUHIUIIBI pa0OTHI U YUTATh YEPTEXKH, MOJIXOJIaMH K Penrenne 3amaq
BETPOBOH SHEPrHH. ABTOHOMHAs U [1K-4 KOHCTPYKTHUBHBIC IIOHUMAaTh CXEMBI, ONPENCIEHUIO TEXHUKO-
CHCTCMHAS BCTPOSHCPTCTHKA. 0COOCHHOCTH OTIpEICTISIONTNE HKOHOMHYECKOM
SHEPIreTUYECKUX MPUHIUN ACHCTBUS 3¢ hEeKTUBHOCTH
YCTaHOBOK, pPa3IMYHBIX 0OBEKTOB MIPUMEHEHHUs YCTAaHOBOK




HCTIOJIB3YIOIIUX BO300HOBIISIEMOI Ha 6a3ze HBUD
BO300HOBIISIEMbIE BUIbI SHEPreTUKHU
JHEPIUU
Mauast ruipooHepreTuKa. OIIK-1 MMOJIXO/bI K OTIPECIIEHUIO | PEICTABIIATh CBEJICHUSIMHA O
T'uposnepropecypcsl. OCHOBHBIC I1K-4 MOTEHIIMAalIa TEXHUYECKHUE PELICHMS, KOHCTPYKTHBHBIX
coopysxenns I'DC. Perymuposanue HETPaJUIUOHHBIX U HaIpaBJeHHbIE HA 0COOEHHOCTSIX I
peuHoro croka. Booxpanunuma BO300HOBJIAEMBIX paLMOHAIBHOE SHEPreTHYECKUX pynorad
oc. HCTOYHHUKOB YHEPTUH HUCIIOIb30BaHNE YCTaHOBOK, JUCKycCHs (0Ipoc)
HETPAJULIMOHHBIX U HCIIOJIB3YIOIINX
B0O300HOBIISIEMBIX BO300HOBIISIEMbIE BUbI
VMCTOYHUKOB YHEPIUU SHEpPruu
DHeprusi MOPCKUX MPUITHBOB. OIIK-1 METO/1bl BBINIOJTHEHUS YUTATh YEPTEKHU, MIOAXOAAMHU K
BonHoBast sHepreTuka. IIK-4 TEXHHUKO-D)KOHOMHYECKON | ITOHUMATh CXEMBI, OIpEACIICHUIO TCXHUKO-

T'eoTepMaibHas U GHODHEPreTHKA. s dexTuBHOCTH OTIPEIEIISIONTNE AKOHOMUYECKOMN
[IPUMEHEHUS YCTAHOBOK | IIPUHIUI ACHCTBUSA 3P PEKTUBHOCTH Pemenne 3anad
Ha 6aze HBUD Pa3TUYHBIX 0OBEKTOB MIPUMEHEHHUS YCTaHOBOK
BO300HOBIISIEMOM Ha 6a3ze HBUD
DHEPTETHKH




4. Kpurtepum u mKajabl OlecHUBAHUS

4.1 I'pynnoBasi AucKyccus (onpoc)

ITpolLieHT npaBUIIbHBIX OTBETOB o 60 61-80 81-100

KonnuecTBo OamioB

10 15 20

4.2 Pemrenue 3aaayu

20 GayuTOB BBICTABISICTCS, €CJIM CTYJACHT PENIMI BCE PEKOMEH/JIOBAaHHBIC 3a/1a49H, MPABUILHO
W3TIOKWII BCE BApHUAHThl WX PEIICHUS, ApryMEHTHPOBAaB HX, C 00sS3aTeIbHOM CCBHUIKOW Ha
COOTBETCTBYIOIIME HOPMATUBHI (€CJIH 1O COIEPYKAHUIO 3TO HEOOXOAMMO).

15 GanioB BBICTABISETCS, €CIIM CTYACHT pemna He MeHee 85% peKOMEHIOBAHHBIX 3a/1ad,
MIPABWJIBHO M3JIOKUJI BCE BapUAHTHI PEIICHUS, apTYMEHTHPOBAB UX, C 00S3aTEILHOM CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CIIU MO COAEPIKAHUIO ATO HEOOXOIMMO).

10 GayioB BBICTABISIETCS, €CIU CTYICHT peIIMi HEe MeHee 65% pEeKOMEHJIOBAHHBIX 3aj1ad,
MIPABUJIBHO M3JIOKUJ BCE BApUAHTHl UX PEICHUsS, apTYMEHTHUPOBAB UX, C 00s3aTeIbHOM CCHUIKOM
Ha COOTBETCTBYIOIIME HOPMATUBHI (€CITH MO COAEPIKAHUIO 3TO HEOOXOIAMMO).

5 6aymoB - ecnu CTyACHT BhINOIHWI MeHee 50% 3amaHus, W/WiM HEBEPHO yKa3al BapUaHThHI

peuieHusl.

4.3 Kputepum oueHKH 3alIuThI pedepaToB

BaJuibl XapaKTepUCTHUKH OTBETA CTYICHTA

20 - CTYZICHT ITyOOKO ¥ BCECTOPOHHE YCBOUJ TEMY;
- YBEPEHHO, JIOTUYHO, TIOCIIEI0BATEIbHO U TPAMOTHO €T0 U3JIaraeT;
- ONHUpAsACh HA 3HAHHWS OCHOBHON M JONOJHUTEILHOW JTUTEPaTyphl, TECHO
NPUBS3BIBAET  YCBOGHHBIE  Hay4yHbIE IIOJIOXKEHHS C  MPAKTHUYECKOU
JESTENBHOCTBIO;
- yMeJI0 0OOCHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
- JIeJIaeT BLIBOABI U 00OOIIECHMUS;
- cBOOOJIHO BJaJIeeT MOHATUSIMU

15 - CTYAEHT TBEpIO YCBOWJI TEMY, I'PAaMOTHO M IO CYILECTBY H3J1araer ee,
OMHUPAsiCh Ha 3HAHUSI OCHOBHOM JIUTEPATYpHI;
- HE JIONYCKAET CYLECTBEHHBIX HETOYHOCTEN;
- YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKON AESITEIbHOCTHIO;
- apryMEHTHPYET HAay4HBIC MTOJOKEHUS;
- JIeJ1aeT BBIBOJBI M 00OOIICHHS;
- BJI3JICET CUCTEMON OCHOBHBIX IIOHSTUI

10 - TeMa pacKpbiTa HEIOCTATOUHO YETKO M IOJIHO, MO CYIECTBY M3JIaraer ee,
ONMPAsiCh Ha 3HAHMS TOJILKO OCHOBHOM JINTEPATYpHI;
- JIOTIyCKAaeT HECYIIECTBEHHbIE OUTMOKH U HETOYHOCTH;
- CTIIBITHIBACT 3aTPYAHEHHUS B TIPAKTHUECKOM IIPUMEHEHUH 3HAHUH;
- cnabo apryMeHTUPYeT HaydHbIE TOJIOKEHHUS,
- 3aTpyaHAETCS B OPMYIMPOBAHUH BHIBOJIOB U O0OOIIIECHHMIA;
- YaCTHYHO BJIAJIe€T CUCTEMON MOHITUI

5 - CTYAEHT HE YCBOMWJI 3HAYUTEIHLHON YacTU TEMY;
- IOTYCKaeT CYIIECTBEHHbIE OUTMOKH U HETOYHOCTH IIPU PACCMOTPEHHUU €€;
- ICTIBITHIBAET TPYIHOCTH B MPAKTUIECKOM NMPHUMEHEHHH 3HAHUIA;
- HE MOKET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHUS;
- He GOPMYIUPYET BHIBOJIOB U 000OIICHMIA;
- HE BJIa/IeeT MOHATUHHBIM arnapaToM




4.4 IloaroToBKa ONMOPHOI0 KOHCIEKTA

[ToaroroBka MarepuanoB OHNOPHOTO KOHCHEKTa sBiIseTcs 3()()EKTUBHBIM HHCTPYMEHTOM
CUCTEMaTH3alluU TOJYYEHHBIX CTYACHTOM 3HAHUN B MPOLIECCE N3YUEHUS JUCIUILITNHBIL.

CocraBneHue ONOPHOTO  KOHCMEKTa MpEeACTaBiIseT CcoO0OW BUA  BHEAYIUTOPHOU
CaMOCTOSITENIbHOM paboThl CTyAEHTAa IO CO3JaHHI0 KpaTko HMH(DOPMALMOHHOW CTPYKTYpBHI,
obo0Imaronie U oTpakarollel CyTh MaTepHaja JIEKUUH, TeMbl yueOHHKA. ONOpHBIN KOHCIEKT
MIPU3BaH BbLACTUTH IJIaBHbIE OOBEKTHl M3Y4YEHMs], AaTh UM KPATKYI0 XapaKT€PUCTUKY, UCIOIb3YS
CHUMBOJIBI, OTPA3HUTh CBS3b C JIPYIMMM d3jeMeHTaMH. OCHOBHas 1LI€Jb OINOPHOIO KOHCIIEKTa —
o0JIerynTh 3allOMUHAHWE. B ero cocraBieHHMM HCIONB3YIOTCS pa3iuyHble 0a30Bble MOHATHS,
TEPMUHBI, 3HAKH (CUMBOJIbI) — OMOPHBIE CUTHAJIBI. OTIOPHBIA KOHCIIEKT MOKET OBITh MPEJICTaBICH
CUCTEMOM B3aMMOCBSI3aHHBIX T€OMETPUUECKUX (QUTYp, COIEpKaIMX OJIOKM KOHLIEHTPUPOBAHHON
MHpOpPMAIlMM B BUJAE CTYNEHEK JIOTMYECKOM JIECTHHUIBI; PUCYHKA C JONOJHUTEIBbHBIMU
AJIEMEHTaMHU U JIp.

MakcuMaJjibHoOe
KpuTtepun o1ieHKH OMOPHOT0 KOHCIEKTA
KOJIHYECTBO 0aJ1JI0OB
- TIOJATOTOBKA MaTepHajIOB OMOPHOTO KOHCIIEKTA 110 U3y4aeMbIM TeMaM 5
JICITUIUTAHBI TOJBKO B TEKCTOBOH (hopMme;
- TIOJITOTOBKA MAaTEPHUATIOB OTIOPHOTO KOHCTIEKTA M0 U3y4aeMbIM TeMaM
JTUCITUTIIMHBI B TEKCTOBOM (popme, KOTOpasi COMPOBOXKIAETCS CXEMaMHU, 10
TabanyHON wuH(poOpManueld, rpaduKamMH, BBIJCICHHEM OCHOBHBIX
MBICJIEH C TOMOIIBIO IIBETOB, MOAYECPKUBAHMIA.

5. Tunoevie KonmpoabHble 3A0AHUA U MEMOOUUECKUEe  Mamepuainl,
onpeoensatouiue npoyedypsl OUCHUGAHUA 3HAHUIL, YMEeHUIl, HABbIKO8 U (unu)
onvima  O0eAmenbHOCmU, XAPAKMEPUIYOWUX Imanst  Hopmuposanus
KOMNnemeHuuil 6 npoyecce 0C60eHUs 00PA308amMenbHOIl NPOPAMMbL

1.1 Ilpumepsl TeM pedepaTos:

Tema pedepara MoxkeT BbIIABATHLCH IMpenogaBareieM, IUIIOCOM OyldeT SIBJATHCS
CaMOCTOSITeJIbHbIH BbIOOP TeMbl pedepara B COOTBETCTBUM €O CBOUMH NMPeANOYTEHUAMHU.

1. TuaposHepreTnka 0cOOEHHOCTH MCIIONB30BaHUs U pa3BuTHs B Poccuu.

2. OOmue MOHATUSA O TUAPOTYpOWMHAX, MX BHIAX M mapameTpax. Cxembl THUAPOTYpOUHHBIX
YCTaHOBOK.

3. IlpunuBHBIE 3JEKTPOCTAHIMHM, HX DSHEPreTUUYECKHE XapaKTEPUCTUKHU, OCOOEHHOCTH
PEKUMOB PabOTHI.

4. BoiHOBBIE OJJEKTPOCTAHLIUHU, HX DHEPIeTUUYECKUE XapaKTEPUCTHKH, OCOOEHHOCTH
PEXUMOB pabOTBHI.

5. buosHepreTuka: MCTOUHUMKM moTeHIUana. OCHOBHbIE TUIBI OHMOIHEPTETUUECKUX
YCTaHOBOK.

6. TemtoHacOCHBIE YCTAHOBKHM M UX YHEPTETUYECKUE XaPAKTEPUCTHUKHU.

7. T'eorepMalibHblE HCTOYHMKM TEIUIOBOM  dJHepruu. HampaBiieHHWs  MCHOJIb30BaHHUs
re0TepMaJIbHON SHEPTHH.



5.2 Ilpumep 3apau:

Ompezenurs TeMmieparypy TpyOkH T, BaKyyMHPOBAaHHOIO IIPHEMHHKA, €CIH
BHYTPDEHHHH JauaMmeTp TpPyOkH d, cM, MOTOK comHedHOH »3Hepruu G, BT/,
TeMmneparypa cpefnl Te,. (Ta61.9). ConporuBieHHs morepsam Temna R = 10,2 K/Br,
KO3(HIIHMEeHT TMpomycKaHHS CTeKIIHHOH KpeimkH [ = 0.9, xosddumueHt
IIOTJIOIIEHHS (OIS IIOITIOMEHHOH SHeprun), a,— 0.85.

Pemenne:
BuyTtpennufi guamerp TpyokH d=1lcm=0.01M., IIOTOK COJHEYHOH 3HEPrHH
G=750B1/™’, TeMieparypa cpeisl T,= 20°C

BoyGd=(Typ—Tep)/R.

R:(BoyG-d) +20°C = Ty,

T, =10.2:0,9-0.85-750-0,01+20 = 78.5°C.
3anava 1.

Hebonplmas qoMaliHsgsd OCBeTHTeNIbHAss CHCTeMa ITHTaeTCd OT aKKyMYJIATOPHOH
OaTtapen HanpsskeHHeM U, B (Tabn.7). OcBemeHHe BKIIOY9aeTcsA KaxK/blH Bedep Ha 4
gaca, notpedmsgemerii Tok I, A. Kakol JomkHa OBITH colHeduHas OaTapes. 9TOOBI
3apAIUTE aKKYMYJIHpyeMylo OaTapero, eclIM H3BeCTHO, UYTO KpPeMHHEeBEHIH 3I1eMeHT
uMeer DJIC E = 0,5 B npu Toke 0.5A. Pacxox 3HeprHH Ha 3apsp Oarapen 20 %
OoJibllle, YeM SHeprHd oTJaBaeMas IIOTPeOHTeNII0 IIPH pa3pse.

3anaua 2.

IInoTHOCTE IIOTOKAa HM3NyYeHHs, [aJalollero Ha CONHeuHYIO OaTapelo,

cocTaBngeT G, BT/ME, KIIZ. n %. Kakyrwo mmomiaage S J0DKHA HMETH COJTHEYHAs

Gatapesa ¢ KIIJ] 1 ¥ MOITHOCTERO P, BT.

3agaua 3.
a , -
[Tnomans colHed”oro aucTHiuiATopa (B-L)M™. IToToK HM3IydeHHA cocTaBigeT G,

MH}Kf(MQ'ILEHb). VY oenpHas Ternora napoodpa3zoBaHHud BoAbl T = 2.4 MJIx/kr. G = 20
MJIk/M**B JIeHb. OmpenelIHTh IPOH3BOAHTENBHOCTh JHCTHIIIATOPA.

3agaua 4.
Pajuyc BeTpokoieca R. M, CKOpPOCTh BeTpa 10 Koleca V., M/c, rocie Komeca V.

M/c. OIlpenenuTh: CKOPOCTh BeTpa B IUIOCKOCTH BeTpokoleca V;, MOIIHOCTB

BETPOBOr0 MOTOKAa Pj. MOIMHOCTE BETPOYCTAaHOBKH P H cumy F. meHcTBYR0OINYI Ha
3

BeTpokoieco. [I10THOCTE Bo3ayXa p = 1.2Kr/M .

3agaua S.
AKTHBHas THIApPOTYpOHHA ¢ OJHHM coOIUIOM (n = 1), MOIMHOCTEIO P H padounM

HaropoM H. YTrimoBas CKOpPOCTE ® , IPH KOTOPOH JocTHTraeTcs MakCcHManbHbIH KIIJ[
N =0.9. Onpenenurs quaMmetp D Komeca TYpOHHEBI H YITIOBYIO CKOPOCTE ©.

5.3 IlpumepHbIe BONPOCHI I TPYNIIOBOI JUCKYCCHH (0IPOCa)
1. JlaiiTe onpeneneHrne BO30OHOBISIEMBIX HCTOYHUKOB YHEPTHH.
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10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

Kakwe nenu 1ocTUraroTest Mpy UCIONB30BaHUN HETPAAUIIMOHHBIX ¥ BO3OOHOBIISIEMBIX
HWCTOYHUKOB SHEPIUU?

KakoBbI nepcreKTUBBI Pa3BUTHS HETPAAUIIMOHHBIX M BO3OOHOBIISIEMBIX HCTOUHHKOB
SHEPTUH B

Poccun?

KaxoBbl (hn3ndeckre MpuHITUITBI Pe0Opa30BaHMs YIHEPTUN COTHEYHOTO U3ITYICHHS B
IEKTPUUECKYIO SHEPTHUIO?

Uro Takoe BoJIbTaMIIEpHAsl XapaKTEPUCTHKA COJIHEYHOT'O dJieMeHTa?

Kakue maTepuanbl HCHOIB3YIOTCS B KOHCTPYKIIUSIX COJTHEUHBIX 3JIEMEHTOB

UTo Takoe MHTEHCUBHOCTh COJTHEYHOTO M3JTYICHUS?

[TepeuncnuTe OCHOBHBIE YJIEMEHTHI CUCTEM COJTHEYHOTO TETNIOCHAOKEHHUS.

Yrto Takoe reauonprueMHHK?

UTo Takoe COTHEUHbIN KOJIEKTOp?

UTto Takoe comHeuHbIN abcopoep?

KakoBo Ha3HaYeHNE COTHEUHOTO aKKyMYJIsiTopa?

[TepeuncnuTe OCHOBHBIE CHCTEMBI aKKyMYJIMPOBAHUS COTHEYHOM SHEPTHH.

Uro Takoe coaHeuHbIN Oacceiin?

B ueM npu4nHBI TOSBICHUS BETPOB?

[lepeuncnuTe OCHOBHBIE TUIIBI BETPOB.

[TpuBenuTe KIaccubuUKaIMO BETPOIBUTATENICH 110 TPUHITUITY PaOOTHI.

Uro Takoe K03 (HUIIMEHT UCTIONb30BAHUS YHEPTUH BeTpa?

UTto Takoe BETPOBOE KOJIECO?

. JlaiiTe onpeneneHre UaeanbHOrO BETPsKa.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

UYro takoe k03¢ HULHEHT I000BOr0 COMPOTUBIICHUS?

B uem oTnmuMe naeanbHOTO BETPsAKA OT pEAbHOTO?

Urto Takoe oOpaTHOE Ka4eCTBO Kphijaa?

JlaiiTe onpeaeneHrne ObICTPOXOJHOCTH BETpSIKA.

[IepeuncnuTe OCHOBHBIE TOTEPU B BETPSHOM JIBUTaTelIE.

Yro Takoe rugpoTepMsbl?

Kak knaccuuuupyrorcsi reoTepMalibHble HCTOYHUKH B 3aBUCUMOCTH OT TEMIIEpaTyphl?
Yem xapakTepHu3yIOTCs F€OTEPMaJIbHbIE CUCTEMbBI KOHBEKIIMOHHOTO ITPOUCXOXKACHUA?
[lepeuncnuTe OCHOBHBIE 3JIEMEHTHI T€OTEPMaIbHON AIEKTPOCTAHIINH.

IlepeuncinuTe OCHOBHBIE AJIEMEHTHI T€OTEPMAIBLHON CUCTEMBI TETIIOCHAOXKEHUS.
Onumure NPUHLIUI AEHCTBUS HACOCOB U BEHTHJIATOPOB LEHTPOOEKHOTO THIIA.
Onuimre cxeMy Hacoca U BEHTHIISATOPA HEHTPOOEKHOTO THIIa?

Kakue reometpuueckue pazmepbl XapakTepu3ylOT LIEHTPOOSKHYIO CTYIIEHb?

Yro Takoe paauaigbHas pemeTka npopuiei?

HazoBute reomerprueckie XapakTepUCTHKU paJuaIbHOM pereTky npoduien

Yro Takoe cTyneHs TypOokoMIpeccopa?

KakoBo BiamMsiHME yIIIOB BXOJHOW U BBIXOAHON KPOMOK JIONIACTEN HA XapaKTepUCTUKHU
CTyNEHU?

N306pa3ure TeopeTHuecKre XapaKTePUCTUKH LIETPOOSKHBIX TypOOMAIIIHH.

KakoBo Ha3HaueHue pabouero koieca?

KaxoBo naznauenue nuddyszopa?

ITouemy BBIXOTHOE YCTPOMCTBO BBHINOIHIETCS B BUJIE YIIUTKH?

Yro takoe korpduimeHT Hanopa u ruapasaudeckuit KITA?

UYro Takoe 1aBieHUE, pa3BUBAEMOE BEHTHIATOPOM?

Yro Takoe camorsra?

Yro TaKkoe ceTh U €€ XapaKTepUCTHKA?

N300pa3ure NpUHLIKITHATBHYIO CXEMY OCEBOT0 Hacoca U BEHTHJIATOPA.

Yro Takoe 1IocKas pemeTka npogpuiei?

Kak cBsi3aHbI TpEYrOMBHUKH CKOPOCTEH C MpodUIeM pemeTk npodumein?



50.
51.

52.

—

(98]

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

Yro Takoe KaBUTALUsA?

Kak onpenensrorcs XxapakTepUCTUKH NP TOCEI0BATEILHOM 1 TapauIeTbHOM
COEMHEHUH HACOCOB U BEHTWIIATOPOB?

KakoBbI 0COOEHHOCTH KOHCTPYKIIMM U pacdeTa JIbIMOCOCOB.

5.4 IlpumepHbIlii IepevYeHb BONMPOCOB MPOMEKYTOYHOM aTTeCTAIlMu:

Bunpl sHEpreTuyeckux pecypcos, CTpyKTypa Ux noTpebiaeHus B mupe u B Poccun.
Bo3MoxHOE MECTO HETPaAMIIMOHHBIX U BO30OHOBISIEMBIX MCTOYHHMKOB SHEPTUM (CONHIIA,
BETpa, IPUJIMBOB) B YIOBJIETBOPEHNUHU SHEPIETUYECKUX NOTPEOHOCTE.

DKONOrM4YeCKUe U COLUANIbHBIE aCTIEKThI Pa3BUTHs HETPAJAULIMOHHON SHEPTETUKH.

Mertoapl pacyera MoTeHIMana colHedHol sHepruu. [Ipsmoe, nuddysHoe (paccesHHOE) U
OTPa’kEHHOE COJIHEYHOE U3TyUECHHE.

Pacuer motoka COJHEYHOH SHEPrMM Ha TOPU3OHTAIBHYIO, HAKIOHHYI0 M HOPMAJbHYIO
IIOBEPXHOCTh. PecypChl COITHEUHOM SHEPIUH.

Tunbl CONMHEYHBIX SHEPreTUYECKHMX YCTAHOBOK, WX SKCIUIyaTal[MOHHBbIE W TEXHHUKO-
HSKOHOMMYECKHUE XapaKTEPUCTUKH.

OcCHOBHBIE HAIIPABJIEHUs IPUMEHEHHUSI COJTHEUHBIX YHEPreTUYECKUX YCTaHOBOK.

Cucrembl C COJHEYHBIMU TEIUIOBBIMHM KoJulekTopaMu. CHCTEMBI COJHEYHOIO TOpsSYEero
BOJOCHA0XKEHUS.

CouHeuHbIe JEKTPOCTaHIMK OAIlIEHHOTO ¥ MOYJIbHOTO THIA.

doTodneKTpUUECKHEe TPeodpa30BaTEeIN COIHEUHON SHEPTUH.

Berposnepreruueckuil kagacTp peruoHa. XapakTepuCTUKH KaJlacTpa.

[TpuBeneHue cpeHUX CKOPOCTEH BETpa K 3aJlaHHBIM YCIIOBHUSM OTKPBITOCTH HA MECTHOCTH
1 33JIaHHOH BBICOTE.

IToBTOpsieMoCTh CKOpOCTE BeTpa.  BbIpaBHHMBaHHME SMIMPUYECKOH MOBTOPSIEMOCTH
CKOpOCTEH BETpa € MOMOIIbIO aHATTMTUYECKUX 3aBUCUMOCTEN. YpaBHeHue BeiiOyma.
Knaccugukanuss BeTposHepreTndeckux ycraHoBok (BDY) mno mnpunnumy pabotsl
(kppUTBUATHIE, KapycelbHble, OapabaHHble, ¢ poropamu CaBonmyca u J[lapee), ux
HKCIIIIyaTallMOHHBIE U TEXHUKO-I)KOHOMUUYECKHE XapaKTEPUCTHKH.

OOTekaHne MI0CKOM MOBEPXHOCTH, NEPIEHIUKYISIPHON HAIPaBJICHUIO BETPA.

Pabota monacTtu u BeTpokoneca kpsuibdaToid BOY. Teopus uaeanbHOro BETpoKoseca.
VrnenbHas MOIIHOCTh M SHEPrusi BETPOBOrO IOTOKA. BeTposHeprernyeckue pecypesbl:
NOTEHIMAIbHbIE, TEXHUUECKNE U SKOHOMUYECKHE.

OcHOBHBbIE HaNpaBJIEHUS UCIIOJIB30BAaHUS BETPOBOM SHEPIUU.

[Ipeanocelaku pa3BUTUS CUCTEMHOW BETPOIHEPIETUKU (COOPY)KEHHUSI BETPONApPKOB) Ha
Komnbckom momyoctpoBe. TexHHKO-DKOHOMHYECKHE TOKazaTenu paboTsl BOY B cocrase
HEPrOCUCTEMBI.

IlepcniektuBbl Hcnonp3oBanus BOY nns sHeprocHaOkeHUs aBTOHOMHBIX MOTpeOUTenei
sHepruu (coBmecTHas pabota BOY ¢ anu3enbHBIME 31€KTPOCTAHIUAMU U KOTEIbHBIMH).
[TepcnexTrBo! yuactust BOY B pabote cucreM TeruiocHaOKeHUsI.

OCHOBHBIE OHATHS THIPOJIOTUU. MOIIHOCTb U SHEPTUsl BOJHOT'O MOTOKA.

[ToTeHnman Majlol THIPOIHEPreTHKH, METOIbl €ro pacdera. BalloBble, TEXHUYECKHE H
HKOHOMHUYECKHE THAPOIHEPTOPECYPCHI.

OOure MOHATHS O THAPOTYpOMHAX, MX BUAAX W mapamerpax. CXeMbl THIPOTYpOMHHBIX
YCTAHOBOK.

CoctaB M KOMIIOHOBKa OCHOBHBIX coopyxeHuil I'DC. PycroBble, NpUIIIOTUHHBIE U
nepuBanonHsie ['9C.

PerynupoBanue pednoro croka Bojgoxpanwimmamu ['9C (cyrouHoe, HeleIbHOE, TOI0BOE,
MHOTOJICTHEE).

OcobenHoctu  onTtuMu3zanuu  pexxkuMoB  pabotel  ['DC.  TexHMKO-3KOHOMHYECKAs
3G PEKTUBHOCTD TMIPOIIEKTPOCTAHLIUH.



28. [IpunuBHBIE AIEKTPOCTAHLUMU, HMX HHEPreTHUECKHUE XapPaKTEPHUCTUKU, OCOOEHHOCTH
PEXHUMOB pabOTHI.

29. BonHOBBIE  2JEKTPOCTAHIMM, MX HSHEPreTHUECKHE XapaKTEepPUCTHKH, OCOOEHHOCTH
PEXHUMOB pabOTHI.

30. buosHepreTuka: HMCTOYHMKM nOTeHHMana. (OCHOBHbIE THMBI OHMO’HEPIETHUECKUX
YCTaHOBOK.

31. TensioHacOCHBIE YCTAHOBKHM M UX SHEPTETUUECKUE XaPAKTEPUCTHUKHU.

34. T'eorepmanbHble HMCTOYHMKM TEIUIOBOM »HHepruu. HampaBineHuss HCHOIb30BaHUsA

re0TePMAILHON SHEPTUH



TEXHOJIOTHYECKASA KAPTA JUCIUIIJIMHBI

OCHOBHAS{ OBPA3OBATEJIBHAS ITPOI'PAMMA

16.03.01 Texunueckasi puszuka
Hanpasaennocts (mpoguis) — Temnopusnka

(xom, HampaBIIeHUE, IPOQILITH)

TEXHOJIOIT'NMYECKAS KAPTA

Mudp aucuuniuaet o PYII | B1.B.JIB.2.2
Jlucuuriuaa | TeopeTHueckHe 0CHOBbI HETPAIHIMOHHBIX H BO30GHOB/ISIEMbIX HCTOYHHKOB YHEPIHHU
Kypc | 4,5 | cemecTp/ceccust | 8,9
Kadenpa | ®u3nkm, GHOJOIMH M HHKEHEPHBIX TEXHOJIOTHIi
®.1.0. npenogasarernsi, 3BaHHE, Kupunnos W.E., kaHn. TexH. HayK, TOLEHT (hU3UKHU, OUOIOTHH
AOJDKHOCTb Y MH)KECHEPHBIX TEXHOJIOTUHI

O6LL. TPYIOEMKOCTbueser | 108/3 | Kom-Bo cemectpos | 2 | ®opma xoutpons | 3auer

MKourexcon | 6/6  TP/CMogwrercow. | 10/10_ TMBosuexcon_F= | CPCopuiorcon | 88/88

Komnerenuuu odyuarmerocsi, popmupyembie B pe3yJibTaTe 0CBOCHHUS AUCHMIIIMHBI:
(xom, HaMMEHOBaHUE)

- CIIOCOOHOCTh HCHOJIb30BaTh (PyHIaMEHTAIbHBIE 3aKOHBI IPHUPOJBI U OCHOBHBIE 3aKOHbI
€CTECTBEHHOHAYUHBIX JTUCLMILUIMH B podeccuoHanbHo aearensHoctu (OIIK-1);

- CHOCOOHOCTh TPHUMEHATh A()PEKTUBHBIE METOJABI HCCIAEAOBAHUS (PUBUKO-TEXHUUECKHUX
OOBEKTOB, IPOLECCOB M MaTepuanoB, MPOBOJUTH CTAaHAAPTHbIE U CEPTU(PHUKALMOHHbIE
UCHIBITAHUS TEXHOJOTMYECKUX IPOLECCOB M HU3JCIUNA C HCIOJIb30BAaHUEM COBPEMEHHBIX
aHAJTMTUYECKUX cpeAcTB TexHuueckor ¢pusuku (I1K-4).

KoauuectB
Kon o MaxkcuMaJibHOe
(opmupyemoii Conep:xaHue 3aJaHHs T — KOJIN4eCTBO Cpoxk npenocrapjieHus
KOMIIETEHIIUH i 0a10B
Beoonwiit 610k
He npenycmorpen
OcHogHOlUl 010K

OIIK-1; ITIK-4 | I'pynnoBasi_auckyccust (0mpoc) 1 20 B Teuenue cemectpa
OIIK-1; TIK-4 | Pemenue 3aga4y 1 20 B rteueHne cemectpa
OIIK-1; ITIK-4 | Bammra pedepara 1 20 B Teuenue cemecTpa

Bcero: 60

OIIK-1; [IK-4 Bompoc 1 20

3auer ITo pacncanuto

Bompoc 2 20

Bcero: 40

Hroro: 100

Hononnumenvuotit 610K

OIIK-1; TTIK-4 ITo cormacoBanmo ¢

[ToaroroBka OMOPHOr0 KOHCIEKTA 10

MpenoiaBareeM

[Ikana orieHHBaHMUs B paMKax OasibHO-peHTHHIOBOM cucteMbl MAI'Y: «2» - 60 6amioB u
MeHee, «3» - 61-80 0amos, «4» - 81-90 6ai1oB, «5» - 91-100 OamIoB.
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