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1. HEJIA ¥ 3AJJAYA JUCTUTLIAHBI

1.1. Heau AuCHUMIHHBI
JlaTh cTyicHTaM 3HaHUS O BO30OHOBJISIEMBIX HCTOUYHHUKAX SHEPTUHU HA 3eMJIC

U cnocobax uX wucnoib3oBaHMs. [lokazaTe HETpagHIMOHHBIE CIOCOOBI
IPEBpaIICHUS] PA3IMYHBIX BUAOB SHEPTUHU B DJIEKTPUUECKYIO U TEIJIOBYIO, METObI
a”anu3a 3¢ (HEeKTUBHOCTH MOJ00HBIX TPEOOpa30BaTEIICH.

1.2. 3amaumn ocBOEHUsI JUCHTUTITIHHBI

M3y4uTh OCHOBHBIE BHJbl BO300OHOBIIIEMBIX HCTOYHUKOB 3HEPIUU U HUX
HHEPronoTEHIIMAIa, OCHOBHBIX THUIIOB 3HEpProycTaHOBOK Ha 0Oa3ze HuBUD, wux
OCHOBHBIX 3HEPreTHUYECKUX, SKOHOMUYECKUX M SKOJOTMUECKHX XapaKTEPHUCTHK.
[lonmyunTh HaBBIKM NpPOBENEHHs, OOpaOOTKM W aHajlu3a pPE3yJIbTaTOB OLIEHKU
SHEPreTUYECKUX peCcypcoB OCHOBHBIX BHI0B HUBUD. [lomyynTh HaBBIKKM OLIEHKH
3 PekTUBHOCTU U pacueTa mpeoOpazoBaTeieii BO30OHOBIIEMOM SHEPTUU 3€MIIU B
TPaJULIMOHHBIE BUJIBI SHEPTHH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JMucnummnaa «HetpaauiroHHble 1 BO30OHOBIISIEMbIE UICTOYHUKH SHEPT U
OTHOCHUTCS K TUCHUIUITMHAM 0a30BoM yactu 010ka b1.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJbTATOB OBYYEHUA 11O
JUCHUIIVIMHE
[Ipottecc u3yyeHUs: TUCHUIUIMHBI «HeTpaguiMoHHbIe M BO30OHOBISIEMBIC
WCTOYHUKHU YHEPTHI» HampaBiieH Ha POPMHUPOBAHUE CIEAYIONIUX KOMITETSHITUH:
OIIK-2 - cnocoOHOCTh JOEMOHCTPHPOBATH 0a30BbIE 3HAHUS B 00JacTU
€CTECTBEHHOHAYYHBIX JAUCLUHUIUIMH, TOTOBHOCTBIO BBIABIISATH €CTECTBEHHOHAYUYHYIO
CYUIHOCTh NIpo0JieM, BO3HHUKAIOIIUX B XOJ€ MPO(PECCHOHATBHON AEATEeIbHOCTH;
OPUMEHATH Ui WX pa3pelleHdss OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS, METObI
MaTeMaTHYeCKOro  aHalu3a M MOJCIUPOBAaHUSA,  TEOPETUYECKOTO U
HKCIEPUMEHTAJIBHOTO UCCIIeTOBAHUS

Pe3yabTaThl 00yueHHs], XapaKTepUu3yoimue

KoMmnerenuus
¢hopMHUPOBAHHOCTH KOMIIETEHUMH
OIIK-2 3HATh METOJBI MAaTEMATHYECKOI'0 aHaJIN3a U
MO/JICTTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIIEHOTO
HCCIEeI0BaHUSI

YMeTb BbISIBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTh
po0JieM, BO3HUKAIOIIKX B X0/1€ TPO(HecCHOHATBHOM
JeSITEIbHOCTH

BJIAaA€Thb 3HAHUIMU B obnacTu CCTCCTBCHHOHAYYHBIX
JUCHHUIIIINH, TOTOBHOCTBIO BBIABJIIATDH
CCTCCTBCHHOHAYYHYIO CYIIIHOCTD HpO6JI€M, BO3HHKAIOIINX




B XO0AC HpO(bCCCPIOH&JIBHOfI ACATCIIbHOCTHU, IPUMCHSATD
A UX paspCiCHHUA OCHOBHBIC 3aKOHBI CCTCCTBO3HAHU A,
MCTOABI MAaTCMATHYCCKOT'O aHAJIN3a U MOACIIMPOBAHMA,
TCOPCTUYUCCKOI'O N SKCIICPUMCHTAJILHOI'O NCCIICAOBAHNA

4. OFBEM JJUCIUIIJINHBI
OO6mr1ast Tpy10€MKOCTh JUCITUTUINHBI « HeTpaiuiinoHHbIE H BO30OHOBIISIEMBIC
HMCTOYHUKH SHEPTUMNY COCTABIIACT 4 3.€.
Pacnpenenenuie Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouyHasi gopma o0yueHust

Bcero | Cemectpsl

Bunbl yue6HOM paboThI HACOB Z
AyIUTOpHBbIE 3aHATHSA (BCEro) 72 72
B ToMm uucie:

Jlexknun 18 18
[TpakTueckue 3anarus (113) 36 36
JlaGopatopusie pabotsl (JIP) 18 18
CamocrosiTesibHasi padoTa 72 72
Bupl mpoMexxyTO4HOM aTTecTaliu - 3a4eT ¢ N +
OLIEHKOM

OO6m1ast TPy 10€MKOCTb:

aKaJEMHYECKHUE Yachl 144 144
3a4.e]I. 4 4

3a04Has popma 00yueHus

Bcero | Cemectpsl

Buasl yueOoHOM paboThI HACOB 10
AyauTOpHBbIE 3aHSITHS (BCEro) 26 26
B Tom uucre:

Jlexn 8 8
[Tpaktrueckue 3anstus (I13) 8 8
JlaGopatopusie pabotsl (JIP) 10 10
CamocrosiTesibHas padoTa 114 114
KounrpouabHasi padora + +
Yacel Ha KOHTPOJIb 4 4
Buapl npomMeXyTOYHOM aTTECTALUU - 3a4€T C + +
OLICHKOM

OO6m1ast TPy 10€MKOCTb:

aKaJIEMUYECKHE Yachl 0 144

3ad.eq. 4 4




5. COJAEP)KAHUE JUCLUTIAHBI (MOLY.JIST)
pacnpeeaenne

5.1

Conep:xanue

pasaesioB

TPYA0€MKOCTH 110 BHAAM 3aHATHI
ouHasi gopma o0yueHust

AUCIHUILINHBI

H

HaumMeHoBaHUE TeMbI

Conepxanue pazzena

Jlexnn

[Ipax
3aH.

JIa6.
3aH.

CPC

Bcero,
qac

CocrosiHUE U IEPCIIEKTHBBI
UCIIOTb30BAHHSA
HETPaJUIINOHHBIX u
BO300HOBIISIEMBIX HMCTOYHHMKOB
SHEpPTUM. YcraHoBku c
MAarHUTOTUIPOIHHAMUYECKUMH
TeHepaTopaMu.
TpancdopmaTopsr
TEIUIOBBIE HACOCHI

TECILIA.

TpanuumuoHHEIE W HETPaIHIMOHHGBIC
HCTOYHUKH SHEPTHHU. 3anachl U JUHAMHUKA
MOTpeOIeHNsT SHEPTOPECYPCOB, MOIUTHKA
Poccun B 00yacTH HETPaJMIMOHHBIX H
BO300HOBIIIEMBIX HCTOYHHUKOB 3IHEPTHU.
OcHOBHBIE OOBEKTHI HETPATUIMOHHOI
sHepreTuku Poccun. OCHOBHBIE OOBEKTHI
HETPAaJUIIMOHHONW »HepreTuku Poccum.
Mpuamun pa6otst MIAT. Ilpocreiimast
pasomknyTas cxema MI'Jl yctaHoBku 0e3
perenepanmu Tema. Cxema OWHapHOM
ycranoBku ¢ MIAI' m mapotypOMHHO#
ycraHoBKkoM. [IpuHnunuaneHas cxema
KUJIKOMETAITMYECKOH

OZHOKOMIIOHEHTHOH TeTepOreHHOM
MI'JI. IIpocreiiiias pa3oMKHyTas cxema
MI'/] ycTtaHOBKM € pereHepanuu TeIuia.
Ha3znauenne TtpaHchopMaTopoB TeIUa.
[TaposxunkocTHbIE KOMIIPECCUOHHBIE
TpaHcOpPMATOPHI Temia (TEIUIOHACOCHBIE
YCTaHOBKH). [Tpunnun paboTsl
JBYXCTYTICHIaTBIX
YCTaHOBOK B CHCTEME TeIUIOCHAOKEeHUsI.
Ob6mnacts

TEIIJIOHACOCHBIX

HCIIOJIB30BAHMS
Tera.
TpaHchOpPMaTOpOB

TpaHcpOpMaTOpOB
Knaccuduxarust

TeIjia.

12

26

duznyeckue OCHOBBI
MPOIIECCOB  MpeoOpazoBaHUs
colHeyHOH >Hepruu. CHUCTeMBI
COJIHEYHOT'O TEIIOCHAOKEHHSI.
DHeprus BeTpa U BO3MOKHOCTH
€e UCIOJIb30BaHMs

HVHTEHCUBHOCTD COJIHCYHOI'O

U3ITy4eHUS. ®doToaneKTpuuecKue
cBoiicTBa pP-nN mepexona. Koncrpykius
MPOCTENINETO  CONMHEYHOTO  3JIEMEHTA.
30HHBIE PHEpreTHUecKue AuarpaMMsl P-Nn
OCBEIICHUH.

nepexona pu

BonbT-ammnepHas XapaKTepUCTHKA
COJIHEYHOTo 3ieMeHTa. KoHCTpyknum u
MaTepualbl  COJHEYHBIX  3JEMEHTOB.
Knaccuduxanus n OCHOBHBIE 3JIE€MEHTHI
KonnenTtpupytomue

ConHeuHble

TeJINOCHCTEM.
FeﬂI/IOHpI/IeMHI/IKH .
KOJUIEKTOpBL.  CHCTEMBI ~ COJIHEYHOTO
TEII0CHAOKEHHS.

I'eIMOTEXHOIOTHYECKUE YCTaHOBKH.

Conneunsle  abcopOepsl. TemnoBoe

aKKyMYJIUPOBaHHE SHEPTHH.
OanaHc
akkymynsaTopa. Ilapotyp6unnsie COC.

Krnaccuduxanus axkyMyJsiTOpOB TeIlUIa.

3HepFeTH‘IeCKHﬁ TCILJIOBOT'O

CucreMsl aKkKyMynHupoBaHHsA. TeruioBoe
aKKyMYJIUpOBaHUE IS
oborpeBa M OXJIAKACHUS IOMEIICHHI.

COJIHCYHOI'O

AKKyMyJIATOPbl ~ TEIJIOBOH  BHEPTUH

12

26




TeJIMOYyCTaHOBOK.

DHeprus BeTpa U BO3MOKHOCTH
€€ HCIOJIE30BaHMs. TermoBoi

pexum 3EMHOU KOPBI.
Hcrounukn  reorepmMaibHOIO
Tera. Hcnonp3oBanue

reoTepMaIbHOM BHEPruu ULt
BBIPaOOTKHU TEIUIOBOI u

Knaccnduxanuss  Berponsurareneit  1mo
npuHIMIy paboTel. Pabota moBepxHOCTH
IIpY JeHCTBUM Ha Hee CHIIBI BeTpa. Teopus
H7€AITBHOTO BETpsIKa. IonsiTue
nupeanbHOro  BeTpaka.  Kiraccudeckas
TEOpWsl W/CaTbHOTO BeTpsika. Teopus
peanbHoro BeTpsika. IlepBoe ypaBHeHue
cBs13u. Bropoe ypaBHeHHUE cBsI3H. MOMEHT
U MOIIHOCTh Bcero BeTpsika. Ilotepm
BETPSHBIX nBurateneil. IIpomcxoxneHne
BeTpa, BeTpoBble 30HBI Poccuu. Pabora
BETPOBOTO KoJeca KPBUIBYATOT O
BeTpoaBurarensi. Pabora »jIeMEeHTapHBIX
Jonacteil BeTpokosieca. TennoBoil pexum
3eMHON Kopbl. Ilom3eMHBIE TepMaibHBIE
BOABl  (THAPOTEPMEI). 3amacel  H®
pacmpocTpaHeHHE  TepMalbHBIX  BOJ.
[IpsiMoe wWCTIONB30BaHUE T'€OTEPMAIBHOM
sHepruu.  OpHOokOoHTYpHBIe ['eoTOC.
JIByXKOHTYpHBIC T'eoTOC.
l'eotepmanbHble  IEKTPOCTAHIMU  C
O6unapHeIM nukioM. Cxema [layxerckoit
I'eoTOC. CocrosiHUue reorepMalbHON
sHepretuku B Poccuu. Hcnonb3oBaHue

FeOTepMaJ'[BHOﬁ OHEpTUn JJIs
TEIIOCHAOKEHUS KHUJIBIX u
MPOU3BOJACTBEHHBIX SI[aHHﬁ.

TennocHabxeHHE BHICOKOTEMIIEPATYpPHOI
CUJIBHO MMHEPATU30BaHHON TepMaabHOU
BOJIOM. TerutocHabxeHue
HU3KOTEeMIepaTypHOU

MaJIOMUHEpaTn30BaHHON TepMaJIbHON
Bojioii. bamanc B0o300HOBIsIEMOW SHEPTUH
OKeaHa. OCHOBBI npeoOpa3oBaHus
SHEPTUU  BOJIH. Ipeo6pazoBarenn
SHEPTUHU BOJTH. IIpeobpazoBarenm,
OTCJCXKHBAIOIIAE  MPOQHIL  BOJIHBL
Hcnonp3oBaHne DJHEPTHHM TPHINBOB U
MOpCKHX TedeHui. OOmme cBeneHus o0
HCIIOJIb30BAaHUU OHEPIUH IPUJIMBOB.
MoIHOCTh NPWIMBHBIX TEUEHUH U
TMPUJIUBHOTO noanremMa BOJBbI.
Hcnone3oBaHWEe  JHEPTHHM  OKEAHCKHX
TEUSHUM. Ob6u1as XapaKTepUCTHKA
TexHUUYeCKuXx peureHui. [IpeoOpazoBanue
TEIJIOBOM SHEPTUU OKeaHa. Pecypchbl
TEIUIOBOM 3Hepruu okeaHa. IIpsamoe
npeoOpa3oBaHHe  TEIUIOBOH  JHEPTUU
OKeaHa. [IpeoGpazoBateny,
UCTIOJNB3YIOLINe JHEPTHIO
KOJIE0IIonEerocs BOISHOTO crosba.
[Tonsoansle yctpoiictBa. Cxema OTOC,
pabotaromieii MO 3aMKHYTOMY IIHKITY.
Cxema OTHBC, paborarorueit 1o
OTKPBITOMY  IIMKIYy.  Mcrnonb3oBaHue
repenajga TeMIepaTyp okean-armocgepa.

12
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3JIEKTPUYECKON SHEPIHH.
OHepreTudecKue pecypcsl
OKeaHa.

Buotonmuso.
TepMoanexTpuueckue

Buner 6uorormnuBa. Y CTaHOBKH
IS COKHTaHHUS OMOTOILIUBA.

12

22




npeoOpazoBareny.

Hcnonp3oBanue OuoToruBa JUISt
sHepreTuyeckux Lenedl. IIpousBoacTeo
Ouomacchl Al IHEPreTHYECKUX Iieneil.
IMuponus (cyxas TIepEeTOHKa).
Tepmoxummdeckue npoueccsl. CrimproBast
¢epmenranus  (Opokenue).  Metoabt
TIOJTY4eHUS HcnonpzoBanue
3TaHONA B KayeCcTBE TOILIHBA.

Amnanus IIPOLIECCOB B

CIHPTA.
3akoH
3eebexa.
TEPHOINEKTPHUECKUX IPeoOpa3oBaTemx.
[IpuHinuanbHas cXeMa KOHTAKTHOTO
TEPMOIJIEKTPHUYECKOTO TpeoOpa3oBaTes.
Tepmuueckuii K.ILJ. Marepuainst
TEPMOIEKTPOIOB  TEPMOICKTPUUECKUX

npeobOpasoBareneii.

DKOJIOTHYECKHE
HCITIOJIB30BaHUS
HETPaJNUIIHOHHBIX "
BO300HOBIIIEMBIX HMCTOYHUKOB
SHEPruu

poOIEeMBI

[IpoGiema B3anMOIEHCTBYSI SHEPTETUKH 1
9KOJIOTHH. DKOJOTHYECKHE MOCIEACTBHS
pa3BuTus COJIHEUHOM
Biusinue
MIPUPOHYIO
9KOJIOTHYECKUE
reorepMaibHON

SHEPTeTHKH.
BETPOIHEPTECTHKH Ha

cpeny. Bo3moxHbie
MIPOSIBJICHUS
SHEPTETHKH.
DKOJIOTHUECKHE MTOCJICICTBHSI
HCIIOJIb30BaHHUS OKeaHa.

DKoJloruueckas

9HEPTHU
XapaKTepPHCTHKA
UCHOJIB30BAHUS OHMOPHEPreTHYECKIX

YCTaHOBOK.
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Bonoponnas JHEPreTHKa.
DIIEKTPOXUMUYECKast
JHEpreTHKa

TomnnusHbIe 51eMeHThl. CxeMa BOJOPOTHO
— KHCIIOPOJHOTO TOIUIMBHOTO 3JIE€MEHTA.
KIIZT  coBpeMeHHBIX
KHUCJIOPOJHBIX  TOIUIUBHBIX

BOJOPOJHO  —
3JIEMEHTOB.
[MpowmbIieHHbIE JNEKTPOIU3EPEL
[IpyHUMNNATIBEHBIE CXeMBl M NPUHIMI

paboThHI.
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Hroro

18

36

18

72

144

3a04Hast popma 00y4eHHUs

HaunmMeHoBaHME TEMBI

Copneprxanue paszena

Jlekig

[pax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

CocrosiHUE U
MCIIOJIb30BaHUS
HETPaAULIMOHHBIX u
BO300HOBIISIEMBIX HCTOYHUKOB
SHEPTUH. YcraHoBkn c
MAarHUTOTHIPOANHAMHYECKUMHU
reHepaTopamH.

TpaucdopmaTtopsr
TCIIJIOBBIC HACOCHI

MIEPCIEKTUBBI

TEILIA.

TpaguiioHHble U HETpPaJULUOHHBIE
HCTOYHUKY SHEPTHH. 3arackl U JHHAMUKA
HOTPeOJICHUsI SHEPTrOPECYPCOB, MOJIUTHKA
Poccun B 00nacT HETPaJMIMOHHBIX H
BO300HOBIIIEMBIX HCTOYHHKOB JSHEPTHH.
OCHOBHBIE OOBEKTH HETPATULHOHHOM
sHepretukn Poccnn. OcHOBHBIE 0OBEKTHI
HETpaJMLIMOHHON 53HepreTuku Poccum.
Hpuammmn padorer MIAI. Ipocreiimas
pasomkHyTas cxema MI'Jl ycraHoBku 6e3
perenepauun Tteruia. Cxema OWHapHOM

ycraHoBkun ¢ MI'JII' u mapoTypOmHHON

ycraHoBkoi. [IpuHumMnuanpHas cxema
KHUJIKOMETAIUMYECKOI
OZHOKOMIIOHEHTHOMN TeTepOreHHOMN

MI'JI'. Ilpocreiimas pa3oMKHYyTas cxema
MI'Jl ycTaHOBKH € pereHepanyu TeIua.
Hasnauyenne TpaHc(OpMAaTOpOB Teria.
ITaposxxunkocTHbIe KOMIIPECCUOHHBIE

TpaHcopMaTophl TeIIa (TEIIIOHACOCHBIE

18

22




YCTaHOBKH). [Tpuxnun padotsl
JIBYXCTYTIEHYATBIX TEIJIOHACOCHBIX
YCTaHOBOK B CHCTEME TEIUIOCHAOMKEHHMS.

O6nacTh HCIOJIE30BAHMS
TpaHCPOpPMaTOPOB Teria.
Knaccuduxarus TpaHchOpPMaTOpOB
Tera.

dusnueckue OCHOBBI HHTEHCUBHOCTD COJIHEYHOTO

MPOIIECCOB  MpeoOpa3oBaHuUs
conHe4yHoH sHepruu. CHcTeMbl
COJIHEYHOTO TEIIOCHAOXKEHHSI.
OHeprus BeTpa U BO3MOKHOCTH
€€ HCIOIb30BaHUs

H3ITy4YEHHs. DoTO3TEKTPHUECKUE
cBolicTBa pP-n mepexona. KoHcTpykius
MPOCTEUIIETO  CONMHEYHOTO  3JIEMEHTa.
30HHBIE PHEPTETUUECKUE JHATPaMMBbl P-N
nnepexoza npu OCBELICHUH.
Bonbr-amnepHas XapaKTePHCTHKA
COJIHEYHOT0 3ieMeHTa. KoHcTpykuuu u
MaTepHaidbl  COJNHEYHBIX  3JEMEHTOB.
Krnaccugukanys u OCHOBHBIE 3JIEMEHTEHI

TEITHOCHCTEM. KoHueHnTtpupyoie
TeTHOIIPUEMHHUKH. ConHeuHble
KOJUICKTOpBl.  CHCTEMBI  COJIHEYHOTO
TETIOCHAOKCHUSL.

[ enmOTeXHONIOTHYCCKIE YCTaHOBKH.
Conneunsle  abcopOeppl.  TeruioBoe
aKKyMYJIUPOBaHHE SHEPTHH.

DHepreTMyeckuii  OajaHC  TEIUIOBOTO
akkymynsaTopa. Ilapotypounnsie COC.
Krnaccudukarys akkyMyJsiTOpOB TerUa.
CucreMsl aKKyMyJIHpOBaHHA. TeruoBoe
aKKyMyJIIDOBaHWE OIS COJIHEYHOTO
oborpeBa M OXJIAXJICHUA IOMEIICHHH.
AKKyMYIATOPEl ~ TEIJIOBOH  DHEPTUH
TeJNOYCTaHOBOK.
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DHeprus BeTpa ¥ BO3MOKXHOCTH
ee HCIOJIb30BaHMS. TermoBoi

pexum 3eMHOM KODBI.
VIcTOUHNKM  TeoTepMalbHOTO
Tema. Hcnons3oBanue

reoTepManbHONH JSHEPTruM s
BbIpaOOTKU TEIUIOBOI u
JNEKTPUIECKOIT SHEPTHH.
DHepreTnueckne pecypcsl
OKeaHa.

Knaccuduranus Berpomsurareneii 1mo
npuHIUNY paboTel. PaGoTta moBepXHOCTH
NpH JefcTBUU Ha Hee cuilbl BeTpa. Teopus
HCATBHOTO BETpSIKA. INonsTne
uaeanbHoro  BeTpska.  Kiaccuueckas
Teopusl WAEATBbHOTO BeTpsika. Teopus
peanbHOTO BeTpsika. IlepBoe ypaBHeHue
cBs13u. Bropoe ypaBHeHue cBsi3u. MOMEHT
U MOIIHOCTh Bcero BeTpsAka. lloTepu
BETpsHbIX JBurateneil. IlpoucxoxxneHue
BeTpa, BeTpoBble 30HBI Poccum. Pabora
BETPOBOTO KoJeca KpbUILYATOTO
BeTpoaBurarensi. Pabora »ieMeHTapHBIX
Jlonacreil BeTpokosieca. TennoBoi pexum
3eMHON Kophbl. Ilog3eMHble TepMallbHBIE
BOOBl  (THOPOTEPMEI). 3amacel U
pacupocTpaHeHHe  TEPMaJbHBIX  BOJ.
[IpsiMoe wWCTIONB30BaHUE T€OTEPMABHOM
sHepruu.  OpHokoHTypHble ['eoTOC.
JIByXKOHTYpHBIC T'eoTOC.
'eorepmanbHble  2JIEKTPOCTAHLUU €
OunapubeIM 1ukiIoM. Cxema Ilayxerckoit
I'eoTOC. CocrosiHue reorepMalbHOI
sHepreTuku B Poccuun. Hcnonb3oBaHue
reoTepManbHON SHEPTUU UL
TEeMI0CHA0KEHNS HKUITBIX u
MIPOU3BOICTBEHHBIX 3JaHUH.

18
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TennocHabxeHHe BBICOKOTEMIIEPATypHOH
CWJIPHO MUHEPAIU30BAHHON TepMallbHOU

BOJIOM. TemnocHabxeHue
HU3KOTEeMIepaTypHOH

MaJOMUHEpaTU30BaHHON TepMaJIbHOU
Bojoi. banmanc Bo300HOBIsIEMON SHEPTUH
OKEaHa. OCHOBEI npeoOpa3oBaHus
SHEPTUU  BOJIH. [IpeobpazoBarenu
SHEPTUU BOJTH. TIpeobpazosarenu,

OTCIEXHUBAIOIME  HPOGUIL  BOJHBI
Hcnonb30BaHNe »HEPIUH TPUIUBOB U
MoOpckux TedeHHi. OOmme cBepeHHsT 00
HCTIONBb30BAHUM ~ SHEPIHU  MPUIHBOB.
MoIHOCTh NPUWIMBHBIX TEUEHHH U
MIPYIIHBHOTO oJbeMa BOJIBL.
Hcnonp30BaHne  JHEPTHM  OKEAHCKHX
TE4YEHU. Oomast XapaKTepUCTUKA
TexHH4Yeckux pemenunii. [IpeobpazoBanne
TEIUIOBOM SHEpPruH oOKeaHa. Pecypchl
TEIUIOBOM d3Hepruum okxeaHa. [Ipsmoe
npeoOpa3oBaHNe  TEIUIOBOH  DHEPTrUH
OKeaHa. IIpeo6pazoBarenw,
HCTIONB3YIOIINE SHEPTHIO
KOJICOJIIOIIETOCsT  BOZASIHOTO  CTOJIOA.
[onsoaueie ycrpoiictBa. Cxema OTOC,
paboTaromeif 1O 3aMKHYTOMY IIMKIIY.
Cxema OTHBC, paboraroreit o
OTKPBITOMY  IHKIy. Vcmoms3oBanne
nepenasa TeMIepaTyp okeaH-aTMocgepa.

Buotonmuso.
TepmoanexTpuyeckue
npeoOpazoBaTeny.

Buppr 6noromnmBa. Y cTaHOBKH
Ut COKUTAHUS OHMOTOILINBA.
Hcnonp3oBanue OnororuBa JUISt
sHepreTuueckux Lened. IIpousBoactso
OnomMacchl U1 SHEPreTHYECKUX IIeneil.
uponmus (cyxas TIEPETrOHKa).
Tepmoxummyeckue npoueccsl. CrimproBast
¢bepmenrammss  (Opokenue).  Metoast
noiydeHuss — cmupta.  Mcnons3oBanue
9TaHOJNA B Ka4deCTBE TOIUIMBA. 3aKOH
3eebeka. Amnanms MIPOIIECCOB B
TEPUODJIEKTPUUECKUX TMPeodpa3oBaTessx.
[MpuHiunuanbHas cxeMa KOHTAKTHOTO
TEPMOAIEKTPHYECKOT0 Tpeodpa3oBaTels.
Tepmuueckuii K.ILJ. Matepuainst
TEPMODJICKTPOJIOB  TEPMOIIEKTPHUCCKHX
npeoOpazoBaTenei.
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26

DKOOTHYecKHe npo6IeMbl
UCIOJIb30BaHUS
HETPaUIHOHHBIX u
BO300HOBIISIEMBIX HCTOYHHKOB
SHEPrHU

[Ipobema B3auMOICHCTBHUS SDHEPTETHKU U
9KOJIOTHH. DKONOTHYECKHE MOCIECTBHSA
pa3BUTHA COJIHEYHOU DHEPIeTHKH.
Bnusuue BETPOIHEPTETUKHU Ha
MIPUPOIHYIO cpeny. BozMmoxkHble
9KOJIOTHYECKHE HPOSIBIICHUS
reorepMaibHON SHEPreTUKH.
DKOJIOTHYEeCKHe HOCNEACTBUSL
HCIIOJIb30BAHUS JHEPTUU OKeaHa.
Dkoioruueckas XapaKTEepUCTHKA
HCIIOJIb30BAHUS 61OIHEPreTHYECKUX
YCTaHOBOK.
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6 |BonopoxnHas sHepreTuka. | TorumuBHbIe 3eMeHThI. CXeMa BOJIOPOIHO
DJEKTPOXUMHYECKas — KHUCJIOPOJHOTO TOIIMBHOIO JJIEMEHTA.
OHEpTETHKA KIIJI. COBPEMEHHBIX  BOJOPOAHO  —
KHCJIOPOJHBIX TOIUIUBHBIX 3JIEMEHTOB.
[IpoMemineHHbIe 3JIEKTPOJIU3EPHI.
[IpunnunuansHele  €XeMbl M IPHHLMII

paboTHLL

Hroro 8 8 10 114 140

5.2 IlepeyeHnb 1adopaTopHBIX padoT
1. ConneuHas BoJoHarpeBareabHas yCTaHOBKA.
2. N3ydeHre KOHCTPYKIUH, MPUHIUIA paOOTHI U CIOCOOOB MPUMEHEHUS
COJIHEYHOU OaTapeu.
3. U3yuenue r¢dekra [lenpThe.
4. UccnenoBanue pabOTHI 1 METOUKA PacyeTa BETPOIHEPTETUIECKON YCTAHOBKH.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBUM ¢ y4eOHBIM IUJIJAHOM OCBOCHHE JUCIMIUIMHBI HE
IpeayCMaTpUBAET BBIMIOJHEHHWE KypCOBOTO MpoekTa (paOoThl) WM KOHTPOJBHOU
paboTHI.

7. OHEHOYHBIE MATEPHUAJIBI U1 ITPOBEJEHUSA
IMPOMEXYTOUYHOMN ATTECTAIIUU OBYUYAIOIIIUXCH 11O
JAUCIHUIIJIMHE

7.1. Onucanue moka3zaresjieii U KpUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3JIMYHBIX 3TaNax uX GopMUPOBAHUSA, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbprarel TEKyIIero KOHTPOJISI 3HAHUM M MEKCECCHOHHOW aTTeCTaluu
OLICHUBAIOTCA MO CIAEAYIOLIEH CUCTEME:

«aTTECTOBAH»;

«HE aTTECTOBAH.

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3yolue Kpurtepuu
ATTECTOBaH He arTecroBan
TeHIUS cdopmupoBaHHOCTE OlleHUBAHUS
KOMIIEeTCHIIMH
OIIK-3 3HATB! OCHOBHBIC| AKTHBHAas pabota Ha| Bemmonnenue pabor | HessimonneHue
HCTpaZMIHOHHBIC NPAKTHYECKUX  3aHATHAX, B CPOK, padorT B CPOK,
HUCTOYHHUKH OHCPTUH, o o
cHCTeMBI  BOOpOjHOH 1| OTBEUACT HA TEOPETHHECKHE|MPE/lyCMOTPEHHBIN B| MPEyCMOTPEHHbIH
INEKTPOXUMHYECKON BOIIPOCHI. pa60‘II/IX B pa60qI/IX
OHEPICTHUKH, TOIIJIMBHBIC nporpamMmmax nporpamMmax
3JIEMEHTHI,
DJICKTPOXUMUYECKUEC
YCTaHOBKH, ux
BHCPFCTI/I‘{CCKI/Iﬁ

IMOoTCHUUAJI, IPUHIUIIBI KU
METO/IbI MIPAKTUYCCKOIro
HCIIOJIb30BAHUSA

YCTpOHCTBO, TEIJIOBbIE
CXEMbl U XapaKTEPUCTUKH
COJTHEYHBIX TEMIOBBIX

3JIEKTPOCTAHLUM; METO/IbI
pacuera COJIHEYHBIX




CHCTEM TEIUIOCHAOKEHMS;

YCTPOMCTBO u

XapaKTEPUCTUKHU

TeoTEpMaJIbHbIX

3JIEKTPOCTaHIIUT;

YCTpOMCTBO u

XapakTCPUCTUKU

BETPOSHEPIETUUECKUX

YCTaHOBOK; YCTPOMCTBa U

XapaKTEPUCTUKHU

YCTaHOBOK

HCTIOJIB3YHOIMUX

OHOTOILINBO.

yMeTb: paccunThIBaTh [PerieHre NpUKIaaHbIX 3a1a4 B| Beimonnenue pador | HewimonneHune
TZHHOBHe CXCMBI|  KOHKpPETHOM TIpeaMETHON B CPOK, paboT B CpoK,
SI;;;(HTSIEHOHHHMH obnactu [IPELYCMOTPEHHBIN B| MPEeAyCMOTPEHHBIN
HCTOYHUKAMU  DHEPTHH, pabounx B pabouux
BOJOPOIHBIX u Iporpammax porpaMmmax
DJIEKTPOXUMUYECKUX

CHUCTEM; OIpENEATh

OIITUMAJIBHBIC 3HA4YCHUA

koo durmenTa

3aMeILeHUs TEIIOBOM

Harpys3ku OTpeOUTENA

AJIBTCPHATUBHBIMU BUIAMU

SHEPIuH; OIIPEACIATD

OIITUMAJIBHBIC COUYCTAHUA

Ppa3IMYHBIX yCTpOIicTB

UCTIOJB3YIOIINX

BO300HOBIIsIEMBIE

HUCTOYHUKUA DJHEPTUHU A

YIOBJIETBOPEHUS HYX]

MOTPEOHTEIS.

BJIAJIETh. TPOOJIEMATUKOM AxTuBHas paboTa Ha Bemmonnenue pabor | HessimonneHue
TIpUMEHCHM JTa6OPATOPHBIX 3aHATHSAX, B CPOK, paboT B CPOK,
HETpaAUIIUOHHBIX . o
B030GHORISEMBIX OTBEYAET HA TEOPETUUECKUE |IIPEyCMOTPEHHBIN B| MPEAYCMOTPEHHBIN
HCTOYHHKOB SHEPTHH, BOTIPOCHI. pabounx B paboumx
BOJOPOJHBIX u Iporpammax nporpaMmmax
DJICKTPOXUMHUYECCKUX

CHCTEM B o0BeMe,

JOCTaTOYHOM st

IMPaKTU4YECKOIo y4aCTusi B

nux OCBOCHHUH,

TepMHHOJIOTHE B 001acTi

BO300HOBJISIEMBIX

HUCTOYHUKOB OHCPTUH;

HaBBIKaMH IIOUCKa

HHQOPMAIK O CBOHCTBaX

paboumx Ten

HUCIIOJIB3YEMBIX B

TFCJIMOTECXHUKE JIIsA

NOJIy4€HUs TEIJla, XO0J0oada
U HX aKKyMYJIHMPOBaHUS;

KOMIIBIOTEPHBIMHU
MeToJaMH  aHauu3a |
pacyera BOJOPOIHBIX U
3JIEKTPOXUMHUUECKUX

YCTPOMCTB; 3HAHUSAMHU B

007acTH  HUCIBITAHUA U
cepTU(HKALIMI COITHEUHBIX
KOJUIEKTOPOB




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I

Pe3ynbTaThl MpOMEXyTOYHOTO KOHTPOJIS 3HAHHUM OLIEHUBAIOTCA B 4 ceMecTpe
J1s ouHOU (popMbl 0oOydeHus, 5 cemectpe s 3a04HOM (OPMBI OOyUECHHS IIO
4eTHIPEeX0aJUTPHON CUCTEME:

COTJIMYHOY;

«XOPOIIIOY;

«YOOBJICTBOPUTCIBHO»
CHCYIOBJICTBOPUTCIILHO).

K Pe3yabTaThl 00y4eHus, K
oMIIe- Xapakrepusywinue UTEePUNn
Temmust c q).l)) pyH p’:m ayHH ocTh OII(E,)HI/IBII:HHH OTJHn4YHO Xopomio Ynosa. Heynosu.
KOMIICTCHIINH
OIIK-3 3HATh: ocHoBHbIE| TecT Brimonnenue | Beimonnenue | BrinonHeHne B Tecte
HETpajAHLHOHHBIC Tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
MCTOYHUKH  SHEPTHH, 100% 90% 80% MPaBUIILHBIX
CHUCTCMBI BOZ[OpOZ[H?I/I u OTBETORB
DJIEKTPOXUMUYECKOU
OHEPI€TUKU, TOIIMBHBIC
3JIEMEHTHI,
DJIEKTPOXUMUYECCKUE
YCTaHOBKH, Hux
SHEPreTHYeCKuil
MOTCHIIAJI, TPUHIUIIBI
n METOIbI
TMPaKTU4YECKOIo
HCII0JIb30BAaHM,
YCTpPOMCTBO, TEILUIOBBIC
CXEMbI u
XapaKTEPUCTUKU
COJIHCYHBIX TEIIOBBIX
3JIEKTPOCTAHIIHH;
METOIBI pacuera
COJIHCUHBIX CHUCTEM
TEIIOCHA0KEHHUS
YCTpPOMCTBO u
XapaKTEPUCTUKA
TEOTECPMAJIBHBIX
3JIEKTPOCTAHIHH;
YCTpOMCTBO u
XapaKTCPUCTUKHU
BETPOIHEPTETUUECKUX
YCT@HOBOK; YCTpOWCTBa
H XapaKTCPUCTUKH
YCTaHOBOK
HCIIOJIB3YHOMNX
OMOTOIIIBO.
yMeTb: pacCuuThIBaTh|Pemenne 3amaun IIponemonctp| Ilponemonctp | 3anauu He
TETIOBLIC CXEMBI | TIpUKJIa THBIX pelIeHEI B HPOBaH UPOBAH BEPHbIN| pELICHbI
obbexToB Clzamau B MOJTHOM BEPHBIN X0/ | X011 perieHus B
HETPa/HLHOHHBIMH KOHKPETHOH o0beme U pelieHust | GOJBIIMHCTBE
HUCTOYHUKAMU DSHCEPTUH, v
MpeaMETHO M MOJTY4YEeHBI BCEX, HO HE 3a1a4
BOJOPOIHBIX
SNEKTPOXHMAHECKHX obnactu BEPHbIE noiyseH
cucTem; ONpeeATh OTBETHI BEpHBII OTBET
ONTUMAaJIbHbIE 3HAUYCHUS BO BCEX
K03 dunmeHTa 3ajavyax
3aMEIICHUs]  TEIJIOBOI
Harpyskd moTpeduresns
AJIbTCPHATUBHBIMU
BUIaMu OHCPTUH;
OIIPENEIATh
OIITUMAJIBHBIC
COUC€TaHUA  PA3JIUYHBIX
YCTpPOMCTB
UCIOJIb3YIOUX
BO300HOBIIsIEMbIE




UCTOYHHUKHU SHEPTUH JUIA
YAOBJIETBOPEHUS HYX[
OTpeOHTES.
BJIAIETH! Brimonnenue Bce pabotsr | Bee paboter | Bcee paboTst He Bce
pOGIeMaTHKOH 71a00paTOPHBIX | BRITOTHEHEI, | BEIIOJIHEHBI, |BBIIIOIHEHEI, HE paboTsI
TIPUMCHCHHA padot TIOJTyICHbI HE BO BCEX BO BCEX BBIIIOJIHEHEI,
HETPAMIHOHHBIX 1 BEpHbIE paboTax paboTax He BO BCEX
BO300HOBJIIEMBIX

3HAYCHUS, TTOJTyYCHBI MOJTYYCHBI paboTax
HCTOYHHUKOB DHEPTUy,
BOZIOPOJIHBIX - Ha Bce BEpHBIC BEpHBIE TIOJTyYCHBI
MEKTPOXHMHUECKHX KOHTPOJIbHBIC| 3HAYCHWs, | 3HAYCHUS, HE BEpHBIE
CHUCTEM B 06'})eMe’ BOIPOCHI Ha BCE Ha BCC 3Ha4YCHUA,
JOCTATOYHOM ISt JTaHbI KOHTPOJIbHEIC | KOHTPOJIBHBIE | He Ha BCe
IPAKTHYECKOTO y4acTHs TIPaBUJIBHBIC | BOMIPOCH | BOIIPOCHI AaHBI [KOHTPOJIHHBIE
B ux OfBOGHHH; OTBETHI JaHBbI TpaBHIILHBIC BOMPOCHI
TEPMUHOJIOTHEN B TIpaBUIIHbIC OTBETHI JIAQHBI
o6macTa OTBETHI TIpaBUJIbHEIC
BO300HOBIISIEMBIX

OTBETHI
HUCTOYHHUKOB OHCPTUH,
HaBbBIKaMH IIOUCKa
nHbopMau o
cBoifcTBax paboumx Tem
HCIIOJIB3YEMBIX B
TCIIMOTCXHHUKC JUIA
TMOJIy4YCHUA TCILIa,
X0J1011a u ux
AKKyMYJIUPOBaHHUS,
KOMITbIOTEPHBIMU
MCTOJaMH aHaJlu3a |
pacdyeTa BOJAOPOJIHBIX M
DJIEKTPOXUMUYECKUX
YCTpPOMCTB; 3HAHUSIMHU B
00JIaCTH HWCIBITAaHUH H
cepTudUKaIIH
COJTHCYHBIX
KOJUIEKTOPOB
7.2 TlpumepHblii nNepeyeHb  OLEHOYHBIX CpeACTB  (TUNOBBIE

KOHTPOJIbHbIE 32JaHUSI MJIM MHbIE MAaTepHaJibl, HEOOXOAUMBbIE ISl OLEHKU
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONBITA 1EATEILHOCTH)
7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTUPOBAHUIO

1. Yro Takoe sHeprus?

1) xuMHuecKas XapakTepUCTHKa TOIUINBA,

2) HaIpaBJICHUC JIBUKCHUA MAaTCPUU;

3) BCJIIMYHMHA 3aBHUCAIIasA OT BHJAa TOIIJINBA,

4) ckanspHasi XapaKTEpUCTUKA JBUKEHHSI MaTEPHH.

2. Kaxas BequuMHa onpesenser obuiee KOJIMYeCTBO SHEPIHH Tea?
1) E=mc?;
2) E=E . +Epyry T Eoi
3) E=E e T Erremn. T Epuyrp. T Eos

4) Bce mpuBEACHHBIC (DOPMYIIBI.

VYKaxuTe MyTH BBIX0/1a OCBOOOXKICHHOIN BHYTpEHHEH SHEpIruu Tena.
1) pabora;

2) Teruo;

3) XuMUYeCcKas SHEPTHS;

4) pabora u Tema.

VYkaxkuTe cxemy MpeBpalleHusi SHEPIUU OpraHNueCcKoro TOILINBA.

1) BHYTpeHHSS SJHEPTHST — XUMHUYECKasi SHEPTus — TeIIo;

2) TeI10 — XUMUYECKasi JHEPTUsl — BHYTPEHHSS DHEPIHS;



10.

11.

12.

3) XuMHUeCcKasi FHEPrUsi — TEILIO;
4) xuMu4ecKas SHeprus — BHYTPEHHS SHEprusi — TeIlIo.

VYkaxuTe cxemy IpeBpallieHusi JHEPTUH SACPHOTO TOTUIMBA.

1) BHyTpeHHSIS1 SDHEPT U — siIepHasi SHEPTus — TEIIo;

2) Te110 — BHYTPEHHSISI SHEPT U — SJI€pHAas SHEPIUS;

3) snepHas — TEIIo;

4) anepHas SHEprusi — BHYTPEHHSS SHEPTUs — TEILIO.

HazoBute pexumbl paboThl IpeobpazoBaTenell SHEPrHu.

1) UMITYIBCHBIN, CTallMOHAPHBII;

2) HeCcTallMOHAPHBIN, CTAIIMOHAPHBIN;

3) UMITYJIbCHBIN, CTAllMOHAPHBIIA;

4) MyIbCUPYIOIIHM, CTAIIMOHAPHBIMN.

Kakne QyHKIMOHATBHBIE YacTH MOXKHO BBIICIUTh B TEPMOIMHAMHYECKUX CHCTEMax
npeoOpa3oBareneit 3Hepruu’?

1) uCTOYHUKHU HEPrUn U pabouee Telo;

2) paboudee Teyo u MpeoOpa3oBaTeh SJHCPTHH,

3) UCTOYHHK PHEPTUH U IPe0Opa30BaTENb SHEPTUH;

4) UCTOYHUK SHEPruu, padboyee TeNO U MpeoOpa3zoBaTeslb YHEPTUU.

K HeB0300HOBISIEMBIM HCTOYHUKAM YHEPTHUH OTHOCSATCS:

1) sHeprust BeTpa, siiepHasi JHEPrus, BHYTPEHHEE TETIO 3€MJIH;

2) XUMHYECKas SHEPrusi TOPIOYHX BEIIECTB, SHEPTUS PEK, BHYTPEHHEE TEIUIO 3€MIIH, A/IepHas
SHEPTHUS;

3) siaepHasi JHEPrusi, SHEPTUS MOPCKUX MPUIHBOB, XUMHUECKAst SHEPTHUSl TOPIOUHX BEIIECTB;
4) simepHasi SHEPTUs JENEHUs, XUMUUYECKasi YHEPTUs TOPIOYNX BEIIECTB, BHYTPEHHEE TEIUIO
3EMJIN.

K B0300HOBIISI€MBIM HCTOYHHKAM SHEPTHU OTHOCSTCS:

1) PHEprus COTHEUHOTO U3IYUYCHHUS, siIepHasi SHEPT U, SHEPTUS MOPCKUX MPUIMBOB, SHEPTUs
BETpa, DHEPIUs PEK;

2) conmHe4Has SHEprusi, BHYTPEHHEE TEIUIO 3€MJIM, SHEPTHUs BETPa U PEK;

3) sinepHasi SHeprus, XUMHUYECKasi SHEPTHsI TOPIOYHX BEILECTB, BHYTPEHHEE TEIUIO 3eMJIH;

4) 5Heprus COJIHEYHOTO M3JTyICHUS, SHEPTUSI MOPCKHX MPHIMBOB, SHEPTHUs BETPa U PEK.

ITo Buay sHeprum, oTaBaeMoil MOTPEOUTEINI0, TEHEPATOPBI FHEPTUN KITACCUPUIIMPYIOTCS:

1) renepatopsl Temia, FeHepaTophl SAEPHON SHEPTUU, T€HEPATOPHI AJIEKTPUUECKOMN SHEPTUH;
2) reHepaTopbl XMMHUYECKOH 3HEpruM, I'eHepaTophbl TeIUla, IeHepaToOphl 3JIEKTPUUYECKOMH
SHEPIUH;

3) reHepaTopsl AEPHON SHEPTUHU, TEHEPATOPHI XUMUYECKON IHEPTUH, T€HEPATOPHI TEIUIA;

4) reHepaTophl TeIlla, F€HEPATOPhl ANEKTPUUYECKON SHEPruM, TeHepaTopbl MEeXaHWYECKOU
SHEPI'WH, IBUTATEIIH.

[To crioco0y mo/BoIa Teria TEeMIOBbIE IBUTATEId MOKHO Pa3/IeHTh Ha:

1) nBuraTeny ¢ KOMOMHUPOBAHHBIM TTOIBOJIOM TEIUIa M IBUTATEIN C UMITYJIbCHBIM TTOIBOJIOM
Temna;

2) nBUTaTeNy ¢ KOMOMHUPOBAHHBIM IOIBOJIOM TEIUIA M ABUTATENIM C BHYTPEHHUM IOBOJIOM
Temna;

3) nBuUTaTe M C BHEIIHUM ITOJBOJIOM TEIUIa U JIBUTATEIH ¢ KOMOWHUPOBAHHBIM IOJBOJIOM
Temna;

4) nBUTATENW C BHEITHUM IOJIBOJIOM TEIUIA U IBUTATEIM C BHYTPEHHUM ITOJBOJIOM TeIlja.

[To OCHOBHBIM MPUHIUIIAM KOHCTPYKIIMH T€HEPATOPBI SHEPTUN MOXKHO pa3JeuTh Ha:
1) cBeTOBBIE U TEPMOIIECKTPHUUECKHUE;

2) TEpMORJIEKTPUYECKHE U MAILIHHBIE;

3) MexaHUYeCKUE U TEPMOITECKTPUUECKUE;

4) MamvHHBIC U OE3MaITUHHEIE.
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YceraHoBKH € xugkoMeTaumueckumu MI'/[ — reneparopamu o COCTOSHMIO IIOTOKA B KaHAJIE
pa3InyaroTCA:

1) Ha BEICOKOHAIIOPHBIE U T€TEPOTCHHBIE;

2) Ha HU3KO HANOPHBIE U BICOKOHAIIOPHBIE;

3) Ha HAMIOPHbBIE U BEICOKOHATIOPHBIE;

4) Ha rOMOT€HHbIE U F€TEPOrCHHBIE.

Kakue BUibl KOHCTPYKIIMOHHBIX CXEM BETPOABUIATEIEN BTOPOIO Kilacca Bbl 3HaeTe?

1) kapycenbHbIC, Y KOTOPBIX HepaOOo4He JIOMACTH JIMOO MPUKPBIBAIOTCS IIUPMOH, THOO
pacnosiararotrcsi peOpoM MpoTUB BETPA;

2) pOTOpHBIC BEeTpOABHUTraTeNu cucteMbl CaBOHUYCA,

3) npsiMble, Y KOTOPBIX pabouue J0MacTu Kojeca NepeMEIIatoTCs B HAPaBICHUH BO3YLITHOTO
[IOTOKA U KapycellbHbIe, Y KOTOPBIX HepabouKe JI0NacTy JIMOO0 MPUKPBIBAIOTCS LIMPMOMH, TNOO
pacroyiararotrcsi peopoM MpoTUB BETPA;

4) nepBbie ABa MYHKTA.

Uro Takoe reoTepMuYecKas CTyNneHb?

1) BenuuMHa, COOTBETCTBYIOILAs YIIyOJEHHIO B MeETpax, NPH KOTOPOM TeMIiepaTypa
ymenblaercs Ha 1° C;

2) BenMuYMHA, COOTBETCTBYIOLIAs IOJbEMY HaJl YPOBHEM 3€MJIM B MeETpax, MpH KOTOPOM
Temneparypa nossiaercs Ha 1° C;

3) BenMuYMHA, COOTBETCTBYIOIIAs MOABEMY HAJl YPOBHEM 3€MJIM B METpax, MPHU KOTOPOM
TeMreparypa nonuxkaercs Ha 1° C;

4) BennMYMHA, COOTBETCTBYIOIIAs YINIYOJEHMIO B MeTpax, NpU KOTOPOM TemIleparypa
nossimaercs Ha 1° C.

Ha xakue BUBI KITacCUDUITUPYIOTCS T€OTEpPMaIbHBIE BOJBI IO TA30BOMY COCTaBY?

1)  cepoBOJAOPOMHO-YTIICKUCIBIE,  YIJEKHUCIbIe,  A30THO-YIJICKUCIBbIE,  METaHOBBIC,
A30THO-METaHOBBIE, a30THHIE;

2) CepOBOJIOPOJIHbIE, YIICKHCIbIE, a30THO-YIJCKHUCIbIE, METAHOBBIC, a30THO-METaHOBBIC,
A30THBIE;

3) cepoBOAOPOIHBIC, CEPOBOIOPOAHO-YIJIEKUCIBIE, YIJIEKUCIbIE, a30THO-YIIICKUCIIBIE,
A30THO-METaHOBBIE, a30THHIE;

4) CcepoBOJOPOJHBIC, CEPOBOIAOPOIHO-YIJICKUCIBIC, YTIIEKUCIbIC, a30THO-YIJIICKHUCIBIC,
METaHOBBIE, a30THO-METAHOBBIE, A30THBIE.

Kakue Ti1bsl MecTOpOXKIeHHH TepMaIbHBIX BOJ 10 CBOEMY IPOMCXOXKICHUIO BBl 3HaeTe?

1) reorepmaiibHble CHUCTEMbl KOHBEKIIMOHHOTO MPOMCXOXKJIEHUS, OTIMYAIOIINECsS BBICOKOU
TEMIIepaTypoil BOJ, pa3rpyKaroLINXCcsl Ha JTHEBHYIO TTOBEPXHOCTH;

2) reorepMmalibHble MECTOPOXKJEHUSI OOpasyromuecs Mpu MpeodsafaroeM KOHTYKTUBHOM
IpOTpeBe MOJ3EMHBIX BOJ, COCPEIOTOUEHHBIX B MIYOOKUX MJIATGOPMEHHBIX BIAJAMHAX U
MPErOPHBIX MPOTHOax ¢ reorepMudeckumM rpagueaTom — 30-33 °C/kwm;

3) reorepMaibHBIE MECTOPOXKICHUS 0Opa3yrolrecs MpH MpeodaaoneM KOHBEKTHBHOM
IPOrpeBe MOJ3EMHBIX BOJI, COCPEIOTOUYEHHBIX B IIYOOKHMX IUIaT(OPMEHHBIX BHAJAMHAX U
HpPEAropHBIX MPOrudax;

4) reorepMaibHble CUCTEMbl KOHBEKI[MOHHOTO MPOUCXOXACHHUS, OTIMYAIOUINECS BBICOKOM
TEMIIEPaTypoil BOJ, pa3rpyKalOMMXCS Ha JTHEBHYIO IIOBEPXHOCTh, TI'€OTepMalIbHBIC
MECTOPOXKACHHs 00pa3yrourecs Mpy MpeodiaaloeM KOHTYKTUBHOM ITPOrPeBe MOI3EMHbBIX
BOJI, COCPEOTOUYCHHBIX B INIYOOKHX IUIAT(OPMEHHBIX BIAaJUHAX M MPEATOPHBIX MpOrudax c
reorepMuueckum rpagueHTom — 30-33 °C/xM.

.Crenku kamepsl cropanus 1 kaHainsl MI'J{ 1OKHBI IPOTUBOCTOSTH CIAEAYIOLUIUM YCIOBUSAM:

1) BBICOKMM AaBJIEHUSIM, BBICOKMM TEMIIEpaTypaM M TEIUIOBBIM yJapaM, KOpPpPO3UIHOMY U



9PO3MOHHOMY BO3JICHCTBUIO pab0OYero Teja U COJIeH MIEeTOYHBIX METAIIIOB;

2) BBICOKMM TEMIIEpaTypaM U TEIUIOBBIM yAapam;

3) KOppO3HWHOMY H JPO3MOHHOMY BO3ICHCTBHIO pabodero Tejla M COJeH IIeTOYHBIX
METAaJIJIOB;

4) BBICOKUM TEMIIepaTypaM U TEIUIOBBIM YyJapaMm, KOPPO3UHHOMY U 3pPO3UOHHOMY
BO3/ICIICTBHUIO paboyero Tena M Cojei MIeIOUHbIX METAIIJIOB.

19.Yr0 Takoe Temiosoe akkyMyJIMpoBaHUE?
1) mpotiecc nepenadu Temia OT aKKyMyJsiTopa K pabouemy Teiy.
2) SJMEKTPUYECKHI MPOIECC, MOCPEACTBOM KOTOPOTO MPOUCXOAMT HAKOIUICHHE TeIla B
TETUIOBOM aKKyMYJISTOPE.
3) mepeBo/ BellecTBa B APYroe arperaTHoe COCTOSIHUE.
4) pu3nveckue Ui XUMUIECKUE MTPOIECCHI, TTOCPEICTBOM KOTOPBIX MIPOUCXOIUT HAKOILICHHE
TEIUIa B TETUIOBOM aKKYMYJISITOPE.

20.113 xaKkux OCHOBHBIX YacCTeil COCTOMT aKKyMYJISATOP?
1) U3 3apsHOTrO YCTPOMCTBA M BCIIOMOIaTEIbHOTO 000PYy10BaHHUS;
2) U3 yCTPOMCTB JUIsl 3apsAJIKU U PA3psIKU U aKKYMYJIATOPa;
3) U3 aKKyMyJIUpYIOIIEH Cpeibl U aKKyMYJISATOPA;
4) cocTouT U3 pe3epByapa sl XpaHEHUs], aKKyMYJIUPYIOLIEH cpebl, yCTPOUCTB JUIsl 3apsIKU
U pa3psi/IKU U BCIIOMOTaTeIbHOI0 000PYI0BaHMUSL.
21.Yem xapakTepusyeTcs akKyMyIMpYIOIIas cHcTeMa?
1) ciocobamu TpaHchopMaIy SHEPTUH U OTBOJIA €€ K IOTPEOUTEIIO;
2) cnocobaMu 3apsAKU aKKyMYJIATOpa U TpaHC(OpMalluy SHEPTUH;
3) cmocoGamMu repeBojia SHEPTUU MOTPEOUTENIO;
4) criocobamMu, KOTOPBIMU SHEPTUS Ul 3aps/IKU aKKyMyJsiTopa OTOMpaeTcss OT UCTOYHMKA,
TpaHchopMupyerTcsi B TpeOyeMblil BUJI 3HEPTUU U OTJAETCs OTPEOUTEITIO.

22.Kakue BHIBl aKKyMyJIHpYyIOLIEH M TEIIOOOMEHHOH Cpeibl B aKKyMyNSTOpaX TeIla BbI
3HaeTe?
1) npsiMoe, KOCBEHHOE U COPOIIMOHHOE aKKyMYJIMPOBAaHHE;
2) KOCBEHHOE aKKyMYJIHPOBaHHE;
3) moynpsiMoe akKKyMyJIHPOBaHUE U COPOIIMOHHOE aKKyMYJIHPOBAHUE;
4) Bce IepeynCIIEHHbIE BUJIBI.

23.Kaxue BUIBI MacChl aKKyMYJIHUPYIOIIEH Cpesibl Bbl 3HAETE?
1) copOrioHHas U JecopOIIMOHHAs Macca;
2) copO1rOHHas U TIepeMeHHas Macca;
3) necopOImoHHAas ¥ TIOCTOSIHHASI Macca,
4) mocTosiHHAs U TIepeMEHHas Macca.

24.B kakux cay4asx NpUMEHSETCs OCTOSHHAS Macca aKKyMYJIUPYIOIeil cpenl?
1) Bcerma B ciaydae MpsIMOTO aKKyMYJIMPOBaHHS T.K. TepeMerniaeMas 4acTh MacChl MOCIe
oXJaxJaeHus: (mpHU pa3psaKe) WIU HarpeBa (MPU 3apsaKe) IMOJHOCTHIO BO3BpaIlaeTCs B
AKKyMYJIATOD (BBITECHUTEIBPHOE aKKYMYJIMPOBAHHUE);
2) Bceraa B ciay4yae KOCBEHHOTO aKKyMYIHUPOBAHMUS, KOTJIa YHEPTUSI aKKyMYJIUPYETCsl TOJIBKO
MOCPEJICTBOM TEIJI000OMEHA;
3) Macca akKyMYJIHPYIOIIEH Cpelibl BCerJa OCTaeTCsl HeU3MEHHOM;
4) 0OBIYHO B Cy4ae KOCBCHHOTO aKKyMYJIHPOBAHHs, OJHAKO MOXET HUMETh MECTO H IPH
OpsIMOM aKKyMYJTUPOBaHUHU, €CIHM TepeMelniaemMas 4acTb MacChl TMOCe OXJaXIeHUs (mpu
paspsake) WM HarpeBa (NMpW 3apsaKe) TOJHOCTHIO BO3BPAIIAETCS B aKKyMYJISTOP
(BBITECHUTENIBHOE AKKYMYJIHUPOBAHUE).

25.B kakux cay4asx NpUMeHseTcs HepeMeHHas Macca aKKyMyJIUpyromiei cpeibl?
1) Bcerna B cimydae KOCBEHHOTO aKKyMYJTUPOBaHUs, KOT/Ia YHEPTHS aKKYMYJIUPYETCS TOIBKO
MOCPEJICTBOM TEIJIO0OMEHA;
2) Macca aKKyMYJIUPYIOIIEH cpeibl BCET]a OCTAETCS HEM3MEHHOM;
3) 00bIYHO B Cilydae KOCBEHHOI'O aKKyMYJIHMPOBAHHS, OJHAKO MOXET MMETh MECTO U IpH



OpsIMOM aKKYMYJIMPOBAaHHMH, €CJIM TepeMeliaemMasi 4acTb MacChl IMOCHe OXJIaxKJeHus (mpu
paspsake) wiM HarpeBa (Ipu 3apsike) IOJHOCTHIO BO3BpAIaeTCs B aAKKyMYISATOD
(BBITECHUTENIHOE AKKYMYJIMPOBAHUE);

4) Bceraa B Ciiydae mpsMOro aKKyMYJTHPOBAHHMS.

26.Kakue BHIbl 005EMOB aKKYMYJISATOPOB TEILIA BbI 3HAETE?
1) HOCTOSHHBINA 00BEM - COOTBETCTBYET aKKYMYJIUPOBAHMIO B 3aKPBITHIX pe3epByapax.
2) IepeMEeHHBII 00bEM - COOTBETCTBYET aKKYMYJTHPOBAHHIO IIPH ATMOC(HEPHOM JaBICHUH HITH
CO CHeLHaIbHBIM KOMIIPECCUOHHBIM 000PYA0BaHUEM.
3) KOMOMHHPOBAHHBII O0BEM - COOTBETCTBYET AKKYMYJIHPOBAHUIO CO CIIELHUAIbHBIM
KOMIIPECCHOHHBIM 000PYOBaHUEM.
4) NOCTOSIHHBIN U IEPEMEHHBII 00bEM.

27 .Kakue BBl TaBJIEHUS B aKKyMYJISTOPE BbI 3HAETE?
1) nocTosiHHOE 1 KOMOMHUPOBAHHOE /1aBJICHUE;
2) nepeMeHHOE JIaBJICHHUE;
3) NOCTOSIHHOE /1aBJICHUE;
4) NOCTOSIHHOE U IEPEMEHHOE JIaBJICHUE.

28.Kaxue BUIBI CHCTEM aKKyMY/JIMPOBAHHUS SHEPTUU BbI 3HaeTe?
1) 6e3TypOUHHBIEC CUCTEMBI;
2) 6e3HaCOCHBIE CUCTEMBI U OE3TypOUHHBIE CUCTEMBI,
3) HacocHbIE U TYpOUHHBIE CUCTEMBI;
4) 6e3HACOCHBIC M HACOCHBIC CUCTEMBI.

29.Kakue rpynmbl 6€3HaCOCHBIX CHCTEM BbI 3HaeTe?

1) BKJIIOUCHHBIC B YHEPrOYCTAHOBKY CHCTEMbl aKKYMYJIMPOBAHHS C YCTAHOBKOW Oa3UCHOM
Harpy3ky, KOTOpas CIOCOOHa TOKpBITH Harpy3ky 0€3 HCIOJNb30BaHHUS CHCTEM
aKKyMYJIMpPOBaHUS, WIM C OCHOBHOM TypOWHOW ansi Oa3uCHOW HAarpy3ku U OT/AEIbHOM
MMUKOBOM TypOMHOM, MJIM C OCHOBHOUM TYpOMHOM, CIIOCOOHOW HECTH IMOBBIIICHHYIO HArPY3KY,
KOTOpasi HOKPBIBAET TAK)KE U ITMKOBYIO HArPY3KYy;

2) 6e3HaCOCHbIE CUCTEMBI aKKYMYJIHUPOBAHHUS C OTAEIBHBIM NpeoOpa3zoBaTeaeM HEPIun
(maporeHepaTtopoM) U OT/EIbHBIM ABUTaTENeM (TypOMHOM AJI MUKOBOM HAarpy3KH);

3) KOMOMHHMPOBAHHBIE CUCTEMBI CIIOCOOHOW HECTH TMOBBIIICHHYIO HATPYy3KY;

4) BapuanTsl 1) u 2).

30.Kakue cucteMbl BETpOABHIaTeNeii 0 CXEME YCTPONWCTBA BETPOKOIECA U €TO MOJIOKEHUIO B
MOTOKE BETpa MOKHO OTHECTH K MEPBOMY Ki1accy?
1) mepBBIii KJTacc BKIIFOYAET B ce0s BCe BETPOJIBUTATEIH, BRIPAOATHIBAIOIINE JIEKTPHICCKYIO
DHEPTHIO;
2) K IepBOMY KJIaCCy OTHOCSITCSI CHCTEMBI BETPOABUTATEIICH C BEPTUKAILHOW OCHIO BPAIICHHS
BETPOBOT'O KOJeca;
3) K TepBOMY KJacCy OTHOCSATCS BETPOJIBHTATENH, PaOOTArOIIME 10 MPHHIIAITY BOJSHOTO
MEJIBHHYHOTO KOJIEca U Ha3bIBaeMble OapabaHHBIMU. Y 3THX BETPOJABHUraTeNel OCh BpallleHHUs
TOPU30HTAIIbHA U IIEPIICHIUKYIISIPHA HAIIPABIICHUIO BETPA;
4) mepBbIi KJIacC BKJIFOYACT BETPOJBUTATENH, Y KOTOPBIX BETPOBOE KOJIECO PACIoaracTcs B
BEPTUKAIBHOH IIOCKOCTH; ITPH 3TOM TUIOCKOCTH BPAIEHUS IEPIICHINKYIISIPHA HAITPABICHHIO
BETpa, U, CJIENOBATEIILHO, OCh BETPOKOJIECa MapasuiebHa MOTOKY, TaKHE BETPOJABUTATEIH
Ha3bIBAIOTCS] KPBUTHYATHIMH.

31.Kakue cuctemsl BeTpoaBHraTeneil Mo cxeMe yCTpoWCTBa BETPOKOJECA M €ro MOJNOKEHHIO B
MOTOKE BETPa MOKHO OTHECTH KO BTOPOMY Kiiaccy?
1) BTOpOIi KJIacc BKIIIOYACT BETPOBHUIATENN, Y KOTOPBIX BETPOBOE KOJECO PACIONaraeTcs B
BEPTHKAIBHOHN TUIOCKOCTH; TPU 3TOM TUIOCKOCTh BPAICHHSI IEPIICHAUKYIISIPHA HAITPABIICHUIO



BETpa, W, CIIEOBATENILHO, OCh BETPOKOJIEca MapajielibHa MOTOKY. Takue BeTpOoIBUTaTENN
Ha3bIBAIOTCS KPBUTbYATHIMH.

2) KO BTOPOMY KJIacCy OTHOCSITCS BETPOJIBUTATENH, pabOTAIOIIUE MO MPUHIUITY BOISHOTO
MEJILHHUYHOTO KOJIeCa M Ha3bIBacMble 0apaOaHHBIMU. Y 3THUX BETPOABHUIATEINICH OCh BpaAIlCHHS
TOpPHU30HTANIbHA U NEPIICHIANKYIIIPHA HAIPaBICHUIO BETpa.

3) BTOpO# KJlacc BKJIIOYAET B ceOsl BCe BETPOABHUIATENN BBIPAOATHIBAIOIINE HIICKTPUIECKYIO
SHEPTHIO.

4) Ko BTOpOMy KiacCy OTHOCSATCSI CHUCTEMBl BETPOIBHIAaTENeH C BEPTUKAIBHOW OCBIO
BpAILIEHHsI BETPOBOT'O KOJIECA.

32.Kaxue TUIbl KOHCTPYKIMOHHBIX CXEM BETPOJIBHIaTesIeii BTOPOro Kiacca Bbl 3HAETE?

1) kapycesbHbIE, Y KOTOPBIX HepabOoUKe JIOMACTH JIMOO MPUKPBIBAIOTCS ITUPMOH, THO0
pacrosiararotrcsi peopomM MpoTUB BETPa;

2) poTOpHBIC BEeTpoBHUraTeu cucteMbl CaBoHUYCA,
3) npsiMBble, Y KOTOPBIX paboyne JIOMAacTH KoJleca NepeMEIIaloTCs B HAIPABICHUU BO3IYIIHOTO
MOTOKA U KapycellbHbIE, Y KOTOPBIX HepadoUHe JI0NacTh JIN00 MPUKPBIBAIOTCS IITUPMOA, TNOO

pacnonaratotcs peOpoM MPOTUB BETPa;

4) nepBbie ABa MYHKTA.
33.Kakue 13 IpUBEIEHHBIX CXEM BETPOKOJIEC OTHOCATCS K MAJIOJIONACTHBIM?
T
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Y

1) Bce npuBeEHHBIE CXEMBI.
2) cxembl 3.4,
3) cxema 4,
4) cxemsl 2 — 4.
34.Kakue cucteMbl BETPOIBHIaTeNel 10 cXeMe yCTPOHCTBA BETPOKOJIECA M €ro TOJ0KEHHIO B
MOTOKE BETpa MOKHO OTHECTHU K TPEThbeMy Kiiaccy?
1) Tpetuii kiacc BKIOYAeT B ce0si BCe BETPOBUTATEINN, BEIPAOATHIBAIONINE HIIEKTPUUECKYIO
SHEPIHUIo;
2) K TperbemMy Kiaccy OTHOCATCS CHCTEMbl BETPOIBUIATENECH C BEPTUKAIBHOW OCBHIO



BpaIleHUsI BETPOBOTO KOJIECa;

3) TpeTuii Kjacc BKJIIOYaeT B ceOsl BCe BETPOBUTATENN BhIPAOATHIBAIOLIME SJIEKTPUUECKYIO U
MEXaHUYECKYIO SHEPTHUIO;

4) K TpeTbeMy KJIACCy OTHOCATCS BETPOJBUTATENH, pabOTAaIOLIUE MO MPUHIHUIY BOJSHOTO
MEJIBHUYHOTO KOJIECa U Ha3bIBaeMble OapaOaHHBIMU. Y 3TUX BETPOJIBUTaTelei OCh BpallleHUs
TOPU30HTANIbHA U MEPIECHAUKYIISIPHA HAIIPABIICHUIO BETpA.

35.K 0CHOBHBIM HEIOCTATKAM KapyceIbHbIX U 0apabaHHbIX BETPOJBUraTeleii OTHOCATCS:

1) tak kak pabo4Me JIOMACTH KOJieca MEPEMENIAI0TCsl B HANPABICHUU BO3YIIHOIO MOTOKA,
BETpPOBas Harpyska JAEWCTBYeT HE OJHOBPEMEHHO Ha BCE€ JIONACTH, a mnooudepénHo. B
pesyibTare KaXAas JIOMACTh HCIBITBIBAET MPEPBIBHYIO HArpy3Ky, Ko3(h(UIMEHT
MCIIOJIb30BAaHUsl DHEPTUM BeTpa MOJy4yaeTcs BecbMa HU3KMUM U He mpesbimaer 10%, yto
YCTaHOBJIEHO IKCIEPUMEHTAIbHBIMU UCCIIEIOBAHUIMY;

2) IBIDKEHHE TOBEPXHOCTEH BETPOKOJIECA B HAIPABICHUHM BETpa HE IMO3BOJSIET Pa3BUTH
OosbIe 060pOTHI, TaK KaK TOBEPXHOCTH HE MOTYT JIBUTaThCsl OBICTpEE BETPA;

3) pa3Mepbl HCIOJIB3YEMO# YacTH BO3AYIIHOIO MOTOKA (OMeTaeMasi IIOBEPXHOCTh) MAJIbI 110
CPaBHEHHMIO C pa3MepaMu CaMOro Kojieca, 4YTO 3HAUYUTEIbHO YBEITUYMBAECT €ro BeC,
OTHECEHHBIN K €IMHUIIE YCTAHOBJICHHONW MOILHOCTH BETPOJIBUrATEIs;
4) Bce epEeYUCICHHbIC TyHKTHI.
36.Ha3oBuTe IpUYUHBI M3MEHEHHUS CKOPOCTH BETPA 110 BEIMYMHE U HANPABICHUIO.
1) MOBBIICHHBIH paualOHHBIN (QOH;
2) u3MeHeHne aTMOCc(hepHOro 1aBiIeHUs U TeMIepaTypbl BO3TyLIHBIX Macc;
3) HepoBHOCTH perbeda MECTHOCTH;
4) HepaBHOMEPHBII HarpeB 3¢MHOI MMOBEPXHOCTH U HEPOBHOCTHU peibeda MECTHOCTH.

37.3a cuer yero paboTaeT KPHUILYATOE KOJIECO, TOKA3aHHOE HA PUCYHKE:
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1) 3a cu€T IpsMOTo yaapa Ipu JBHKSHHUH JIOTIACTeH MapayIeIbHO K HAITPABJICHHUIO CKOPOCTH
BETPA;
2) 3a c4€T KOCOro yaapa IpH JABMKCHHH JIOMACTEH MapaJlie)IbHO K HAIPABICHUIO CKOPOCTH
BETPA;
3) 3a cueT pa3HOCTH JABJIICHUH aTMOC(EPHBIX TOTOKOB;
4) 3a cu€T KOCOro yaapa MpH ABMKEHUHU JIONACTeH MEPHEHAMKYISIPHO K HAIMPaBICHUIO
CKOPOCTH BeTpa.

38.Kakum yclnoBUAM JOKEH YAOBIETBOPATh BETPSK, YTOOBI €ro MOXKHO OBLIO Ha3BaTh
UeaILHBIM?

1) ock BpalmeHus mapasie/ibHa CKOPOCTH BETpa, 0ECKOHEYHO OOJIBIIOE YUCITO JIOMACTEH OYCHD



MaJjo¥ IHUPUHBI;

2) npopHIbHOE CONPOTHBICHUE KPBUIBEB PABHO HYIO, LUPKYISIHS BIOJb JIOMACTH
IIOCTOSIHHA, IOTEPSIHHASL CKOPOCTh BO3AYIIHOIO ITIOTOKA HA BETPOKOJIECE MTOCTOSHHA 10 BCEU
CMETaeMOM IIOBEPXHOCTHU BETPSIKA;

3) yrioBast CKOPOCTb CTPEMHUTCS K OCCKOHEYHOCTH;
4) Bce MpUBEICHHBIEC YCIOBHUS.

39.Yr10 Takoe reorepMuueckas CTyHneHb?
1) BenwuWHA, COOTBETCTBYIOIIAS YIIIYOJNEHUIO B METpax, MPU KOTOPOM TemIepaTrypa
yMeHbIaercsa Ha 1° C;
2) BenuMYMHA, COOTBETCTBYIOLIASl MOJBEMY HAaJl YPOBHEM 3€MJIM B METpPax, MPU KOTOPOM
TeMIiepaTypa noseiaercs Ha 1° C;
3) Benu4MHA, COOTBETCTBYIOIIAs MOJBEMY HaJl YPOBHEM 3€MJIM B METpPax, MpU KOTOPOM
TeMIiepaTypa nonmxaercs Ha 1° C;
4) BenUYHMHA, COOTBETCTBYIONIAS YIIIYOJICHWIO B METpax, IPHU KOTOPOM TeMIIeparypa
noBeimaercs Ha 1° C;

40.Koo¢pduruent Harpy3ku Ha OMETaeMylo MIIOMaab, WK K03((HUIUEHT 1060BOTO JABIEHUS
HAXOJHTCS 0 cleAyromeil popmyie.

1)
2P
— —FV2 y
2)
FpV
3)
_ P
FpV?®'
4)
B=_2F_
Fpv*

41.Macca Bo3ayxa, IPOTEKAOIIas 9€PE3 OMETAEMYIO JIONACTAMH BETPSAKA MOBEPXHOCTH 3a 1
CeKYH/Iy, HAXOUTCA MO CleAyIomen popmyre.

1) m=pFV?;

2) m=pF*V;

3) m=FV?;

g M= PEV

42.Yemy paBeH MaKCHMalbHBIA KO3((MIMEHT HCIONb30BaHUS SHEPIMM BETPA MJIEAIBHOIO

BeTpoKoseca?

1) & =0,876;

2) &, =0,9;

3) &, =0,134;

4) & =0,593.

43.Yemy paBHa IOTEPst CKOPOCTH BETPA B INIOCKOCTH BETPOKOIeca?



1) v, = %V,
2) V, = %V,
3 v, = %VZ,
4) Vv, = %V.
44 Yemy paBHa 110JIHAS TIOTEPS] CKOPOCTH BETPA 38 BETPOKOJIECOM?
1) v, = %V;
2) V, = %V;
3 v, = %VZ;
4) v, = %V.

45.Yemy paBeH ko>(QPUIMEHT HATPY3KH HA OMETAEMYIO BETPOKOJIECOM IIOBEPXHOCTH?
1) B=0,3;

2) B=0,534;
3) B=0,222;
4) B=0,888.
46.Yemy pasen ko> PULEEHT TOPMOKEHHUS BETpa?
\Y
1) e= V_lz;
2V
2) e=—21';
V
\Y
3) e=—*%;
V
\Y
4 e=—.
V
47.Tlo kaxoii GpopMylie MOKHO ONpPEeIUTh TEMIIEPATyPy FOPHEIX IIOPOJI Ha JIF060i TiryOouHe?
H+h
y T=2t, + TN,
H+h
2) T=t + % )
H+h
3y T= (H+h) ;
d
H+h
RSN GEL}

48.Ha xaxne BUJIBI KIaCCHHUIMPYIOTCS re0TepMalbHbIE BObI 10 TemmepaType °C?
1) cnaborepmanbhsie t; <= 40, Tepmanbhbie 40 < t; <= 60;



2) Hu3KoTepMaibHble by <= 40, cpennerepmanbhbie 40 < t; <= 60, BrIcOKOTepManbHble 60 < ty
<=100;
3) Hu3KOTepMasIbHbIE Iy <= 40, cpenHeTepManbhble 40 < t; <= 60, BhICOKOTepManbHbIe 60 < ty
<= 100, neperpeTsie t. > 100:;
4) cnaborepmanbHble t; <= 40, Tepmanbabie 40 < t; <= 60, BrIcOKOTepManbHEE 60 < t; <=
100, meperpetsie t; > 100.
49.Ha xakue BUJIbI KIACCU(DHUIMPYIOTCS Fe0TepMaTbHbIE BOBI 110 MUHEPATM3ALUH I/11?
1) ymsrpanpecusie C <= 0,1, npecusie 0,1 < C <= 1,0, cnabocoaonoparsie 1,0 < C <= 3,0,
cunbHOcoaoHoBaTthIe 3,0 < C <= 10,0, conensie 10,0 < C <= 35,0.
2) npecubie 0,1 < C <= 1,0, cmabocomonosatsie 1,0 < C <= 3,0, cunpHocoioHoBaThIe 3,0 < C
<=10,0, conensie 10,0 < C <= 35,0, pacconbnsie C > 35,0.
3) ynerpamnpecusie C <= 0,1, cmabocoaonosarsie 1,0 < C <= 3,0, cunpHOcoa0HOBaThIe 3,0 < C
<=10,0, conensie 10,0 < C <= 35,0, pacconbnsie C > 35,0.
4) ynprpanpecusie C <= 0,1, npecusie 0,1 < C <= 1,0, cmabocomonosatsie 1,0 < C <= 3,0,
cubHOcosoHoBaThie 3,0 < C <= 10,0, conensie 10,0 < C <= 35,0, pacconsubie C > 35,0.
50.Ha xakue Bubl K1acCHUIUPYIOTCS T€0TEPMAIbHBIE BOJbI 110 OOLIEH KECTKOCTH MT - SKB/11?
1) markue 1,2 <K, <= 2.8, cpeanne 2,8 < XK, <= 5,7, xectkue 5,7 < XK, <= 11,7;
2) ouenb msrkue XK, <= 1,2, cpeanue 2,8 < XK, <= 5,7, ouens xectkue Ko, > 11,7;
3) markue 1,2 < XK, <= 2,8, cpennne 2,8 < XK, <= 5,7, xecrkue 5,7 < XK, <= 11,7, ouenn
)kectkue Ko > 11,7;
4) ouenn markue XK, <= 1,2, msarkue 1,2 <X, <= 2,8, cpeanue 2,8 < XK, <= 5,7, kectkue 5,7 <
Ko <=11,7, ouenn xectkue K, > 11,7.
51.Ha xakue Buabl K1accuUIUPYIOTCS T€0TEPMANIbHBIE BOJBI 110 10 KUCIOTHOCTH PH?
1) xucneie 3,5 < pH <= 5,5, cnabokucineie 5,5 < pH <= 6,8, HelitpaiabHbie 6,8 < pH <= 7,2,
cnabomenoynsie 7,2 < pH <= 8,5, menounsie pH > 8,5;
2) cunpHOKHCHBIe PH <= 3,5, kucasie 3,5 < pH <= 5,5, cnabokucneie 5,5 < pH <= 6,8,
HelTpanbHbIe 6,8 < pH <= 7,2, cnabouenounsie 7,2 < pH <= 8,5;
3) kucisie 3,5 < pH <= 5,5, cnabokucnsie 5,5 < pH <= 6,8, ueirpansusie 6,8 < pH <= 7,2,
cnabomenoynsie 7,2 < pH <= 8,5;
4) cunpHOKHCIBIE PH <= 3,5, kucnsie 3,5 < pH <= 5,5, cnmabokucieie 5,5 < pH <= 6,8,
HelTpanbHbIe 6,8 < pH <= 7,2, cnabomenounsie 7,2 < pH <= 8,5, menouynsie pH > 8,5.
52.Ha xakue BUJbI KIacCHUIUPYIOTCS Te0TepMAabHBIE BOBI 10 Ta30BOMY COCTaBY?
1)  cepOBOJOPOIHO-YIIIEKUCHIbIC,  YIJICKUCIIbIE,  a30THO-YIJIEKHUCIIBbIE,  METAaHOBBIC,
a30THO-METaHOBEIC, a30THHIC;
2) CepoBOJIOPOJIHBIC, YIIIEKUCIIbIE, a30THO-YIJIEKHCIBIE, METAHOBBIE, a30THO-METAHOBBIE,
a30THBIE;
3) CepoBOMOPOAHBIE, CEPOBOAOPOMHO-YIJICKUCIBIC, YIIEKUCIbIE, a30THO-YTJIEKHUCIBIE,
a30THO-METaHOBEIC, a30THHIE;
4) CepoOBOMOPOAHBIE, CEPOBOAOPOMHO-YIJICKUCIBIC, YIIEKUCIbIE, a30THO-YTJIEKHCIBIE,
METaHOBBIC, A30THO-METAHOBBIC, A30THEIC.
53.Ha kaxue BUbI KIacCHPUIMPYIOTCS Te0TepMabHbIE BOBI IO TA30HACKIEHHOCTH MI/11?
1) ouens cnabas I' <= 10, cpequsis 100 < T <= 1000, ouens Bricokas [ > 1000;
2) ouenb cnabas I' <= 10, cmabas I' <= 100, cpeauss 100 <I'" <= 1000, Beicokas I" > 1000,
oueHb Beicokas I' <= 10000;
3) cnabas I' <= 10, cpennsisn 10 <T <= 100, Boicokas I' > 100;
4) cnabas I' <= 100, cpeansist 100 <T" <= 1000, Boicokas I > 1000.
54.Kakue TUIsl TepMaIbHBIX BOJ BbI 3HAETE?
1) roBeHUIIBHBIC, JIEAHUKOBBIC, IEPBO3/IaHHBIC;
2) NeTHUKOBBIE, FEOTEPMAJIbHBIE, BYJIKAHUUECKHUE;
3) nenHUKOBBIC, MHPUIHTPAIIMOHHBIE, BYJTKAHHYECKHUE;
4) 1oBeHUIIbHBIC, HH(OUIBTPAIMOHHBIE, BYTIKAHUYECKHE.

55.Kakoii Tumn TepMaJbHBIX BOJ] HUKOT/Ia HE Y4acTBOBaJI B Boj1oo00poTe?



1) neTHUKOBBIN;

2) BYJIKaHUYECKHH;

3) uHpUIBTPAIIMOHHBIH;
4) FOBEHUJIbHBIM.

56Ha KaKHEC THUIIBI 10 CBOCMY MMPOUCXOKACHUIO JCTIATCA MCCTOPOXKIACHUA TCPMAJIbHBIX BO,II?

1) reorepmalibHble CUCTEMbl KOHBEKIIMOHHOTO MPOMCXOXKIEHUS, OTIUYAIOIINECS BBICOKOU
TEMIIEPaTypOil BOJ, pa3rpyKaOLINXCsl Ha JTHEBHYIO TTOBEPXHOCTH;

2) reotepMaibHbIE MECTOPOXKIECHUS, 0Opaszyrouecs Mpu MpeodiagaroneM KOHIYKTHBHOM
MPOrpeBe TOJ3EMHBIX BOJI, COCPEIOTOYCHHBIX B TIIYOOKHX IUIaT(OPMEHHBIX BHAJAHHAX U
MIPEATOPHBIX MPOrudax ¢ reorepmMudeckuM rpaguenToM — 30-33 °C/kwm;

3) reorepManbHbIE MECTOPOXKICHUS, 00pa3yromuecs Mpu mpeobiaasaroneM KOHBEKTHBHOM
pOrpeBe MOJ3EMHBIX BOJI, COCPEIOTOUYECHHBIX B IIIYOOKHX IUIaT(OPMEHHBIX BHAJAMHAX U
IPEIrOpHBIX MPOrudax;

4) reorepMaibHble CUCTEMbl KOHBEKIIMOHHOTO MPOUCXOXACHHUS, OTIMYAIONINECS BBICOKOM
TEMIIEPaTypoOil BOJ, pa3rPyKalOMIMUXCS Ha JTHEBHYIO IOBEPXHOCTb, TI€OTEpMalbHBIC
MECTOPOXKACHHs, oOOpasyroluecss Npu M[peolnafaroleM KOHAYKTUBHOM — IPOTPEBe
MOJI3EMHBIX BOJ, COCPEIOTOUYCHHBIX B TITyOOKHX IUIAT(OPMEHHBIX BIAIUHAX U IPEITOPHBIX
nporubax ¢ reorepmuueckuM rpagueHToM — 30-33 °C/km.

57.Kakast u3 MpUBEIEHHBIX SHEPreTUYECKUX IHArPaMM P — N MEpPeXoa OTHOCUTCA K PEKHMY

KOPOTKOI'O 3aMbIKAHUSI; PEKUMY XOJIOCTOTO XOJa; PEKUMY BKIIFOUEHHUS Ha CONPOTUBIICHHE
Harpy3ku?
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1) a — pe’xuM BKIIFOUEHUS Ha COPOTUBJIEHUE HArpy3KH; O — peKUM KOPOTKOI'O 3aMbIKaHUS; B
— PEXUM XOJIOCTOTO X0/1a;

2) a — pexuM XOJIOCTOTO X0J1a; O — peXUM BKIIOYEHHUS HAa CONPOTHBJICHHUE HATPY3KH; B —
PEXKHUM KOPOTKOI'O 3aMbIKAHUS;

3) a — pe)KUM KOPOTKOI'O 3aMbIKaHHUS; O — PEXKHUM XOJIOCTOTO X0/1a; B — PEXKUM BKJIIOUEHHUS Ha
COINPOTHUBIIEHUE HArpy3KH.

58K KaKNM CUCTEMaM aKKyMYJIUPOBAHUA TCILJIa OTHOCATCA MPHUBEACHHBIC CXeMBI?



<
A < ,[
(%3 =

—————————— 3

< Fapadixa » Pasp=aina

1) | — mHacocHas cucTeMa akkymynupoBanus Tteruia, Il — Oe3HacocHas cucTema
aKKyMYJIMpPOBaHUS TeIla;

2) | — Oe3rypOuHHaAs cxema akKymyiupoBanusi Temna, |l — TypOuHHas cxema
aKKyMYJIMpPOBaHUS TeIla;

3) | — aBroHOMHas cxema akKymyiaupoBaHus Teruia, Il — HeaBTOHOMHas cxema
aKKyMYJIMpPOBaHUS TeIla;

4) | — Oe3HacocHas cHCTeMa akKymyiupoBanusi teruia, |l — HacocHas cucrema

aKKyMYJIMPOBaHUS TeIlja.
59.Y10 Takoe MecTHbIE BETPHI?
1) BeTpbl, BbI3BaHHBIE T€OTEPMaTIbHBIMU U3MEHEHUSIMU;
2) BeTpHl, BbI3BaHHbIE F'OJJOBBIMHM HU3MEHEHHUSIMU TEMIIEPATYp B O€pPEeroBbIX paiioHax OOJIBIINX
MoOpel 1 OKEaHOB C I'0JIOBBIM MTEPHOJIOM;
3) BeTphl, BbI3BaHHBIE U3MEHEHUSMHU TEMIIepaTyp HEM M HOYbIO B 30HE Oepera Mops WM
OKEaHa;
4) BeTpbl, BEI3BaHHbIE MECTHBIMH YCIOBUAMH peibeda 3eMHONU OBEPXHOCTH.
60.Yro Takoe Gpu3zbI?
1) BeTpHl, BBI3BaHHBIE T€OTEPMATILHBIMU U3MEHEHUSIMH;
2) BeTpbl, BI3BaHHBIE ['OJIOBBIMU U3MEHEHUSIMU TEMIIEPATyp B OEpEroBbIX palloHax OOIbIINX
MOpEN ¥ OKEaHOB C I'0JIOBBIM ITEPHOJOM;
3) BeTpbl, BHI3BaHHBIE MECTHBIMH YCIOBUSAMHU pelibeda 3eMHOM OBEPXHOCTH;
4) BeTpbl, BbI3BaHHbIE M3MEHEHHUS TEeMIIepaTyp THEM M HOYbIO B 30HE Oepera Mops WU
OK€eaHa.
61.Yro takoe MyccoHbI?
1) BeTpbl, BBI3BaHHBIE T€OTEPMAIbHBIMU U3MEHEHUSIMU;
2) BeTpbl, BbI3BaHHbIE MECTHBIMHU YCIIOBHUSIMH penbeda 3eMHON MOBEPXHOCTH;
3) BeTphl, BbI3BaHHBIC U3MEHEHUSIMHU TEMIIEpaTyp JHEM M HOYbIO B 30HE Oepera Mops WM
OKEaHa;
4) BeTpbl, BEI3BAaHHBIE I'0JIOBBIMH U3MEHEHUSIMH TEMIIEPATYp B OEperoBbIx pailoHax GOIBIIMX
MoOpel U OKEaHOB C I'0JIOBBIM ITEPHOIOM.

7.2.2 llpuMepHbIi epevyeHb 3a1aHUi AJ1s1 pellieHus1 NPUKJIATHBIX 327124

3amaya Nel Ha cosiHeUHOM 37€KTpOCTaHIIMK OAIIEHHOTO TUIIA YCTAaHOBJIEHO 1T
reJIMOCTaTOB, KaK/bIi U3 KOTOPBIX HMEET NoBepXHOcTh Fr M2 T'ennocrarsl
OTPaXKAIOT COJIHEUHBIC JTyUYH Ha MPUEMHHUK, Ha TTOBEPXHOCTH KOTOPOTO



3aperucTpupoBaHa MaKCUMaJlbHAs SHEpreTuueckast ocBemeHnocts H,, =25
MBT1/™M". Koaddumment orpakenus renrocrara R, =0,8. koaddurment
MOTJIONIEHUS TpUeMHUKa Ay, =0,95. MakcumanbHas 00JIy4eHHOCTh 3epKajia
renuoctata H=600 Bt/mM" . Onipeaenutsb mioiaibp MOBEPXHOCTH IpUeMHUKa Fyp, 1
TEIUIOBBIE ITOTEPH B HEM, BhI3BAaHHBIC U3JIyUYCHHEM U KOHBEKIIMEH, eciii pabodas
TeMriiepaTypa Tersionocutens cocrapiset t °C. Crenenb 4epHOThl IPUEMHHKA €y
=0,95. KoHBEKTHUBHBIC MTOTEPH BJIBOC MEHBIIIE TTOTEPh OT U3TYyUCHHUS.

3amaua Ne2Cuuraercs, uro aeiictButenbHbil KITJ[ 1 okeannueckoit TOC,
HCIIOJIB3YIONICH TeMIIepaTypHBIN nepenaj NOBEPXHOCTHBIX U TIIyOMHHBIX BOJ
(T1-T2)= AT w paboratromieii o UKy PeHkrHA, BIBOE MEHBIIIE TEPMUIECCKOTO
KI1J] ycTanoBKH, paboTaromeii o mukity KapHo, ni. OLeHUTh BO3MOKHYIO
BenuuuHy aercteurensHoro KIIJI OTOC, pabounm TeromM KOTOPOil sIBsieTCs
aMMUaK, €CJIM TeMIepaTypa BOJIbl Ha MOBEPXHOCTH OkeaHa t, °C, a remnepaTtypa
BOJIbI Ha TIyOuHe okeana tp, °C. Kakoii pacxoj Temioi Boasl V, M/4 moTpedyeTcs
111 OTOC momHOocThi0O N MBT ? Cuntath, 4TO IJIOTHOCTH BOJIBI p= 1 10°  kr/m®,
a yaenbHas Maccosas TernoeMkocts Cp = 4,2-10% JIx/(xkr-K).

3agaya Ne3 Onpenennuts HaYaNbHYIO TEMIIEPATYPY {2 M KOJIMYECTBO
reorepMaiibHoM sHepruu Eq (JIk) BOJOHOCHOTO IIacTa TOJIIMHON h kM mpu
rIIyOMHE 3aj7eranust Z KM, €CJId 3a/IaHbl XapaKTePUCTUKH MOPOJIbI TIaCTa:
IJIOTHOCTD Prp = 2700 kr/ M3 ; mopucrocts a = 5 %; yaenbHas TermioeMkocTh Cr,
=840 Ix/(xr- K). Temnepatypusiii rpaguent (dT/dz) 8 °C /km BbIOpaTh M0
Tabnuile BapuaHToB 3aianus. CpeIHIo0 TeMIiepaTypy MOBEpXHOCTH {, MPUHSATH
paBHoi 10 °C. Y aenpHas TermmoeMkocTh Boabl C, = 4200 Jx/(kr - K); muioTHOCTB
Boabl p= 1-10%  xr/m®. PacueT NpoOM3BECTH IO OTHOLIEHUIO K IIONIA/H
nosepxHocTy F = 1 kM?. MUHUMAaJILHO IOIYCTUMYIO TEMIIEPATYPY IJIACTa IPHHSTH
paBHou t; =40 ° C. OnpenenuTs TakKe NOCTOSHHYI0 BPEMEHHU U3BIICUCHUS
TEIUIOBOM SHEPIUU To(JIET)

IPY 3aKauMBaHMU BOAKI B macT u pacxone ee V =0,1 m*/(c-xm?). Kakosa Gymer
TEIUIOBass MOIIHOCTh, W3BJiekaeMas nepBoHadanbHo (0E/dZ).-¢ m yepe3 10 ner
(dE/dZ)Tzlo ?

3apaua Ned Onpenenuts 00beM OuorazoreHeparopa Vs ¥ CyTOUHBINA BBIXOJ]
Ouorasa V; B yCTaHOBKE, YTHJIM3UPYIOIIEH HABO3 OT T KOPOB, a TAKXKE
obecrieunBaeMyto et TeroByto MomiHocTh N (BT). Bpems nukia coOpakuBanus
1= 14 cyT npu Temneparype t =25° C; momaua cyxoro coOpaxnBaemMoro MaTepuasia
OT OJTHOTO JKUBOTHOTO UAET cO ckopocThio W = 2 Kr/cyT; BbIX0J] OHMoTa3a U3 cyxou
macchl vi= 0,24 3 /kr . Cozepkanne Metana B 6uorase coctasiseT 70 %. KITJ]
ropesoyHoro ycrpoictna 1. ILIOTHOCTh cyXxoro Marepuana, pacpeeieHHOTO B
Macce OMora3oreHeparopa, p ¢yx ~50 kr/M". TemnoTa cropanus MmeTaHa npu
HOPMaJIbHBIX (u3HUecKuX ycnoBuax QP =28 MJIx/m°.

3amaua Ne5 J[ns oTroruieHus: 1omMa B TeueHue cyTok norpedyercs Q I'JIx
TerioThl. [Ipu ncnoap30BaHuM JU1sl 3TOM LENH COTHEYHOU SHEPTUU TEIIoBast
HHEPrUs MOXKET ObITh 3allaceHa B BOJSHOM akKymyJsiTope. JlomycTum, 4to
TemriepaTypa ropsiueit Boabi t1 © C. KakoBa qoimkHa ObITh eMKOCTh Oaka
akkymyssitopa V (M%), eciu Ternosas sHEpPrus MOXKET HCIIOIb30BaThHC B



OTOMUTEIBHBIX IENSIX JI0 TEX MOp, ITOKa TeMIIEpaTypa BOAbl HE TOHU3UTCS 10 1o
°C? Benu4uHbI TEMJIOEMKOCTH U MJIOTHOCTU BOJABI B3SITh U3 CIIPABOYHOMN
JIUTEPATYPHI.

3apaua Ne6 Vcnonbssys popmyiny JI. b. bepHireiina, olieHUTh NPUIUBHBIHN
noteHnman 6acceitna D o (kBT-4), eciu ero mnomans F kM2, a cpeanss
BeNMYMHA NpuiiuBa Rep M.

3agaua Ne7 Kak usMeHuTCs MOITHOCTh Mayioil I'9C, eciau Hanop BOJAOXpaHWIMIIA
H B 3acynumBbIif mepruo; yMEHBIITUTCS B 11 pa3, a pacXxo]] BoAbl V COKpaTUTCS Ha M
% ? IloTepu B rUAPOTEXHUIECKUX COOPYKEHUSIX, BOJIOBOIAX, TYPOMHAX U
TeHepaTopax CYUTATh TOCTOSHHBIMU.

3agauya Ne8. Paccumtath cXeMy OJHOCTYIIEHUATOTO MAapOKOMIIPECCHOHHOTO
TEIJIOBOTO HACOCA C TEIIOMPON3BOIUTENHHOCTRIO Q. B KauecTBe ncTouHMKA TeTUIa
HU3KOI0 TMOTEHIMAJIa HCIOJB3YeTCsl peuHas BoJa C TEMIIEpaTypoll Ha BXOJE B
ucraputenbly U Ha BbIXOJe U3 Hero typ. 3amaHa TemmepaTypa BOJABI Ha BXOJIE B
oxJaauTens t;,, a Ha BbIXOJe U3 KoHJeHcaTopa ty;. Pabouunii areHT B yCTaHOBKE —
ximagoH R —21.

3agaua  Neo9. Onpenenuts HSKOHOMHIO TOIUIMBA TMPU  UCIOJIH30BaHUU
TEIJIOHACOCHOM YCTaHOBKH JJISI OTOIJICHUSI BMECTO KOTEJIbHOM. TersoBast Harpy3Kka
Q: mpu TemmepaType BOJBI B IojaromeM TpyoomnpoBoje Ti. Koadduiment
TpaHchopmaruu TermioBoro Hacoca U= 3. M3Bectusl KI1J] anexrpocereit 1 u KI1J1
KOTEJIBHOM M.

TennoByto Harpy3ky nepesectd u3 kBt B I'[[x/4.

3agaua Ne 10. OnpenenuTh 3KOHOMHUIO TOIUIMBA MPHU HCIHOJb30BAHUU IJIA
OTOIUICHUS] TETJIOHACOCHOM YCTAHOBKM IO CPaBHEHHMIO C TEIJIOCHAOXKEHUEM OT
TOII npu 3amanHo# TeroBoi Harpy3ke Qg. Koaddurment tpanchopmanmu teria
u=9. Vaenbusii pacxon tormsa Ha TOI[ Ha BepaGoTky Temma b™" = 53 kr
ycioBHoro torumBa/['kan = 12.7 kr ycnoBHoro torumBa/['Jlx. Ilpu kakom
3HaueHUU Kod(duimenta TpaHCHOpMAIUU TEIUJIa TEMJIOHACOCHON YCTaHOBKHU
Oyznet paBHo’koHOMUYHOUM padota THY u TOL? TemnoByro Harpysky u3 ['kan/a
nepeBectu B ['Jx/4.

3apaua Ne 11. Omnpenenuth kod3pduiimeHT TpanchopManuu, 3aTpaty SHEPTUH U
HKOHOMMUIO TOILJIMBA MPU UCTIOJIb30BAaHUH TETIJIOHACOCHON YCTAaHOBKH JJISI TETTMYHO
— TMapHUKOBOTO XO34iCTBa. B KadecTBE MCTOYHMKA TEIJa HU3KOTO MOTECHIMAIA
WCIIOJIB3YETCs BOJIA € 3aJIaHHOM TemmepaTypoi t, cOpacbiBaemMasi IPOMBIIILICHHBIM
npeanpusitueM. M3BecTHa TemioBas Harpy3ka Q, mpu Temmnepartype t;. Unco yacos
ucrnosb3oBanusi ycraHoBku 5500. XmagoreHt R — 21. MunumanbHas pa3HOCTb
TeMrepaTtyp B KoHaeHcaTope At, = 5°C. Temmneparypa XjajareHra Iocie
oxjamurens t,, = 45°C u B ucnaputene t, = 7°C. MuHuManbHas pa3HOCTh
TeMmrepaTyp B ucnapurene (rnepea kommnpeccopom) coctasisier At = 5°C.

3amaya Ne 12. Onpenenuts MomHoCcTh Manou ['IC, ecnu 3a1anbl pacxol BOJbI V,
Hanop H. Koadounuent norepr Hamopa B oTkpbiToM ruapokanaie K, KIIJ]
rUApoTypOuHBI 1y, KIIJI ruaporeneparopa 1,. Kak n3meHuTCs MOIIHOCTH, €CIU
3aTBOPOM YMEHBIIUTE pacxo BoAbl 10 70% oT HoMuHansHOTO? Byner ona Gosbiie
i MeHbIre, yeM 70% oT HOMHHAJILHOM MOITHOCTH?

3agaua Ne 13. Onpenenutb MOIIHOCTh BETPOBOM 3JIEKTPOCTAHIIUH, COAEpKAILEH N



OJTHOTUIIHBIX BETPOIHEPreTHUYECKUX YCTaHOBOK. JlnmMHa nomactu BeTpokosieca L,
ckopocth Betpa W, KIIJ[ BerpoaBurarens e, saekrpuueckuid KIIJ[ ycTtaHOBKH
(reneparopa u mpeoOpazoBatTensi) 1, TeMmieparypa Bo3ayxa t, aTtmocdepHoe
JIABJICHUE P.

3agaua Ne 14. Onpenenurh TEIOTY, IOJABOJUMYIO TE€IMOCTaTaMU K
YCTAaHOBJICHHOMY Ha OalllHe MaporeHepaTopy MapoTypOMHHOW COJHEYHOU
ANEKTPOCTAHLIUH, €CIIH KOJHMYECTBO TEIMOCTATOB N, IUIOMIaAb 3€pKal OJHOIO
rendocrara F, WHTEHCHMBHOCTh COJIHEYHOTO wu3iaydeHus |, koaduimeHt
3¢ (HEKTUBHOCTH HCIIONB30BAHUS COJIHEYHOTO U3IMY4YEHUS Mu. ONpeaenuTs Takxke
tepmudeckuii KI1/] 1 TeopeTraeckyro MOIITHOCTh TapOTypOMHHOM ycTaHoBku COY,
paboTaroieid o UUKIY PeHKMHA, eciau JlaHbl mapameTpbl OCTporo mapa pi, ti,
JaBlCHWE W TeMIepaTypa B KoHjaeHcartope pz = 10 kIla, t,=80°C KIIJ
naporeseparopa Mur = 0,85. Kak wm3menurcs momuocte COY, ecnum BMeECTO
NapoTypOMHHON YCTAaHOBKM NPHUMEHUTh KpPEMHHUEBBIE (DOTOIIEKTPUUYECKUE
npeodpazoBarenu ¢ KIIJ[ ng, = 0,15, 3aHnMaromue Ty *e Ioma s, 4To U 3epKaa
reJIMOCTATOB?

3agmauya Ne 15. JIByXxKOHTypHas napoBOJsHAs reoTepMalibHas 3JIEKTPOCTAHLMS C
AJIEKTPUYECKOW MOHIHOCTHI0O N TOJyyaeT TEmIoTy OT BOJBI U3 I€OTepMalIbHBIX
CKBAXXMH C TemrepaTypodl tre. Cyxol HaCBIIEHHBIM I1ap Ha BBIXOAE W3
naporeseparopa uMmeet temneparypy Ha 20 °C Huxke, yem tre. [lap pacummpsiercs B
TypOMHE U MOCTYyNaeT B KOHJEHCATOP, II€ OXJIAXAAeTCsl BOAOW U3 OKPYKarolen
cpenbl ¢ TemnepaTrypoil txe. OXJlaxkaaromas Bojia HarpeBaeTcsl B KOHJIEHCATOpE Ha
12 °C. Kongencar nmeet temreparypy Ha 20 °C Beiue, yeM txs. ['€oTepmanbHas
BOJIa BBIXOJUT U3 NMAPOTEHEPUPYIOIIEN YCTAaHOBKH ¢ TemIiiepaTtypoi Ha 15 °C Beiie,
yeM KoHaeHcaT. OTHOCUTENbHBIM BHYTPEHHUN KOA(DPUIMEHT TYpOUHBI Mo,
anektpuueckuiit KI1/] typooreneparopa n,. Onpenenuts Tepmudeckuit KITJI nukia
PeHkuHa, pacxonq Mapa M YyAEJIbHBIA pacxol TEIUIOThI, PacXoJbl BOJbBI W3
re0TepMajIbHbIX CKBAXXUH U U3 OKPYXKAIOLIEH CPeIbl.

7.2.4 IlpumepHbIii NepeyeHb BONPOCOB JIS1 NOATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAHOM
7.2.5 IlpumepHbIii NepeyeHb 3aJaHU 11l pellleHUs1 MPUKJIATHBIX 32124
Vxaowcume eonpocwl 0ns sk3amena
1. CocrossHMe ¥ NEPCHEKTUBHI  HUCIOJIb30BAaHUS  HETPAAUIIMOHHBIX U
BO300OHOBJISIEMBIX UCTOUHUKOB SHEPTHH.
2. TpanuuvoHHBbIE U HETPAAUIIMOHHBIE UICTOUHUKM SHEPrUU. 3amachl U AUHAMUKA
NOTPeOICHUST YHEPTOPECYPCOB, MoauTHKa Poccun B 0051acTH HETPATUITMOHHBIX U
BO300HOBJISIEMBIX UCTOYHUKOB YHEPTHUH.
3. OHeprus. ICTOYHUKH HEPTUHU HA 3EMIJIE.
4. Pa3oMKHyTasl CX€Ma YCTAHOBKM C MAarHUTOTUAPOJUHAMUYECKUMH T€HEPATOPAMU
(Mrar).
5. Ipocrenmas pasomknyrtas cxema MI'JII' ¢ perenepanuen temnma.
6. Cxema OunapHoi yctaHoBku ¢ MI'/I[" u mapoTypOHMHHON YCTaHOBKOW B HUYKHEH
YaCcTHU U €€ TEPMOJIMHAMHUYECKUI HUKI B TS KOOpAMHATAX.



7. 1lpuHiunuanbHas cxemMa U €€ TEPMOAMHAMMYECKHM LUKI B TS KoopamHarax
3aMKHYTOW OnHapHO# yctaHoBku ¢ MI'/II.

8. CxemMa  KMIKOMETAUIMYECKOM  OJHOKOMIIOHEHTHOM  TI'e€TEpPOre€HHOU
MI'/I-ycTaHOBKM U €€ TEPMOAUHAMUYECKUN UK B T-S — KOOpAMHATAX.

9. Hasnauenme  TtpanchopmaropoB  Tera.  OOmacTM  UCHOJIB30BaHUS
TpaHcopmaropos Teruia. Knaccudukanus TpanchopMaTopoB TeILIa.

10. TTapokuaKOCTHBIE KOMIIPECCUOHHBIE TpaHCPOPMATOPHI TEIUIA (XOJIOAUIBHBIE U
TEIJIOHACOCHBIE YCTAHOBKH).

11. VYnenbusie sueprosarparsl u K.IL.J[. koMmpeccHOHHBIX TpaHC(hHOPMATOPOB
TEIlIA.

12. ITpuHImn paboThl ABYXCTYNEHYATHIX TEINIOHAHOCHBIX YCTAHOBOK B CHUCTEME
TEIJIOCHAOKEHUS.

13. ®usnyeckre OCHOBBI MPOIECCOB MPEOOPA30BaHMS COJIHEUHON SHEPIHUH.

14. THTEHCUBHOCTD COJIHEYHOI'O H3iIy4eHHUs. POTOANEKTPUUECKUE CBOMCTBA P-N
repexo/a.

15. BonbT-amnepHas XapaKTepUCTHUKA COJIHEUHOTO JIEMEHTA.

16. KOHCTpYKIIMM ¥ MaTepraibl COTHEYHBIX 3JIEMEHTOB.

17. Knaccuduxanusi 1 OCHOBHBIE 3JIEMEHTHI T€TUOCHUCTEM.

18. KoHLIEeHTpUPYIOIIHUE TEIUONPUEMHUKH.

19. ConmHeuyHbIE KOJUIEKTOPBI.

20. I'enMOoTEXHOIOTUYECKNE YCTAHOBKHU.

21. TemoBoe akKKyMyJMpPOBaHUE SHEPIHH. DHEPreTUUECKUil OajaHC TEMI0BOrO
aKKyMYJIATOpA.

22. IlaporypOunnbie COC. (mpocTeiiias cxema).

23. IlpumHumnuansHas TtemnoBas cxema COC ¢ LEHTPAIBHBIM ITPUEMHUKOM
BHEIIIHETO 00JTyYeHUS.

24. Knaccudukanys akKyMyJISITOPOB TEIJIa: aKKyMYJIUPYIOLIas U TEII00OMEHHas
Cpelbpl, Macca akKyMyJupyroleld cpenbl, o0beM aKKymyssTopa, HaBJICHHE B
aKKyMYJISTOpE.

25. DHeprust BETpa U BO3MOXXHOCTH €€ HMCNOJb30BaHMs. [IponcxoxkneHue Berpa,
BETPOBBIE 30HBI Poccuu.

26. Knaccudukaius BeTpoaABUTaTENEH IO MPUHITUAITY paOOTHI.

27. PaboTa MOBEpXHOCTHU MPH ICHCTBUM HA HEE CUJTBI BETPA.

28. PaboTa BeTpoBOIo KoJieca KPhUIbUYAaTOr0 BETPOIBUTATENS.

29. Teopus naeansHoro Berpsika. [loHsTHE MAEATBEHOTO BETPSIKA.

30. Knaccuueckast Teopus UACaIbHOTO BETPSIKA.

31. Teopus peanbHOrO BETpsIKA.

32. Pabota snemeHTapHbBIX Jomnacreil BeTpokojeca. IlepBoe ypaBHEHHE CBS3M.
Bropoe ypaBHeHUE CBs3U.

33. MOMEHT U MOIIIHOCTh BCETO BETPSIKA.

34. ITotepu BETPSHBIX JBUTATENEH.

35. TerioBo# pexuM 3eMHOM KOpbl. ICTOYHMKH re0TepMaIbHOrO TEIIA.

36. Ilon3emHbIe TepMaIbHbIE BOJBI (TUAPOTEPMBI).

37. 3anackl U pacnpocTpaHeHUE TepMaibHbIX BojA. COCTOSIHME TreoTepMaibHOI
sHepreTuku B Poccum.



38. Onnoxontypusie ['eoTOC.

39. AByxkoHTypHbIe ['¢0TOC.

40. I'eoTepManbHbIC AIEKTPOCTAHIIMK C OUHAPHBIM LIUKIIOM.

41. Cxema Ilayxerckoit I'eoTOC.

42. Wcnonb3oBaHUE TeOTEPMAIILHOM JHEPrUU ISl TEIUIOCHAOXKEHUS KUJIbIX U
MPOU3BOICTBEHHBIX 3/IaHUH.

43. TemnocHaOkeHHE BBICOKOTEMIIEPATYPHON CHJIBHO MHHEPATM30BAHHOM
TEPMAJIBHON BOJOM.

44. TemocHa0XeHNE HU3KOTEMIIEPATyPHOU MaJIOMUHEPAIM30BAHHOW TE€PMAJIbHOM
BOJIOM.

45. banaHc BO300HOBIIIEMOW SHEPrun okeaHa. OCHOBBI TPeOOpa30BaHUs SHEPTUU
BOJIH.

46. IlpeoOpazoBarenu »sHepruu BoJiH. [IpeoOpazoBaTenu, OTCIEKUBAIOIINE
po(HIIb BOJTHHBI.

47. IlpeoOpa3oBareny, HCIHOJB3YIOUUE DSHEPIHI0 KOJIEOIIOIIErocs BOISHOIO
cronba. [logBoaHbBIE yCTPOICTBA.

48. Mcnonb30BaHKUE S3HEPTUN PUIIMBOB U MOPCKUX TEUEHU.

49. MOLIHOCTh NPUIUBHBIX TEYEHUN U MPUIUBHOTO MO IbEMA BOJBI.

50. Hcnonb3oBaHUE DSHEPrUU OKEaHCKUX TedyeHuil. OOm@as XapaKTepucTHuKa
TEXHUYECKUX PEIICHUM.

51. IIpeoGpazoBaHue TEMIOBOM SHEPTUU OKEaHa.

52. Pecypchl TEMIOBOM 3HEPTUN OKEaHa.

53. Cxema OTOC, paborarolieit 1o 3aMKHYTOMY ITUKITY.

54. Cxema OTOC paborarorieit Mo OTKPHITOMY ITUKITY.

55. Ucnonb3oBaHue nepemnajaa TeMnepaTryp okead — armocdepa.

56. Buasl OuoromnuBa. Iluponus (cyxas mneperonka). TepmMoxumuyeckue
nporuiecchl. CriupToBas hepmenTaius (OpoxxeHue).

57. Ucnonws3oBanue OHWOTOIUIMBA JUIsl dHEpreTudeckux 1ener. [Ipom3BoacTBo
OrOMacChI I SHEPTETUUECKUX TIETIeH.

58. Ucnonp30BaHue 3TaHOJIa B KAUECTBE TOIUIMBA. METOIbI MOMy4YeHUS CIIUPTA.

59. TepmonanekTpuueckue npeodpazosarenu (TOul’). Ananus nponeccos B TOnl.
Tepmuueckuii k.1m.J1. Marepuansl TepMo3JeKTpo0B Tl .

60. TepmonnexTponnsie peodpazosatenu (TIII).

61. DOxonoruyeckue  TPoOJEMBl  HUCIOJIL30BaHUS  HETPAIULUOHHBIX U
BO300HOBIISIEMBIX HCTOYHUKOB 3HEpruu. [Ipobiema B3auMo1IeCTBUS SHEPTETUKH U
HKOJIOTHUH.

62. DKOJIOTMYECKUE TMOCIEICTBUSI PA3BUTHUA COJIHEUHOM HHEpPreTUKu. BimsiHue
BETPOIHEPIeTUKN HA IPUPOIHYIO CPELLY.

63. Bo3MOXHbIE 5SKOJIOTMUECKHE TMPOSIBICHUS TI€OTEPMAbHON SHEPIreTHKHU.
DKOJIOTUYECKHE MOCIECTBUSI UCIIOIb30BaHUSI SHEPIMU OKEaHa. DKOJIOrhyeckas
XapaKTEPUCTHKA UCTIOJIb30BAHUS OMOIHEPTETHUECKIX YCTAaHOBOK.

64. BogopoaHas SHEpTreTHKa.



7.2.6. MeToguka BBICTABJEHHS OLEHKM TPUH  TPOBEJEHUH
MPOMEKYTOUYHOM aTTeCTAUU

DK3aMeH MPOBOAUTCA MO OujeTam: Uil TEOPETUUYECKON 4acTh KaKIbli U3
HUX COJIEPKUT 2 BOIIpOca, JJIs MPAKTUUECKON YacTU OJIHY 3a/auy.

1. Ouenka "HeynoBneTBOpUTENbHO" CTaBUTCS B Cllydae, €CIM CTYICHT He
peIn 3a7a4y WM peLIn 3a/1a4y, HO HE OTBETUJI Ha TEOPETUUECKHUE BOIIPOCHI.

2. Ouenka "YIOBIETBOPUTENBHO" CTAaBUTCA B CIy4yae, €CIU CTYIEHT
MPABHJILHO PEIIMII 337]a4y U BEPHO OTBETHII HO OJMH U3 TEOPETUUECKIX BOIPOCOB.

3. Onenka "Xopomio" cTaBUTCS B Cllydae, €ClIu CTYIEHT MPAaBUIBHO PEIHI
3aJja4y U BEPHO OTBETHJI Ha OJIMH U3 TEOPETUIECKUX BOIPOCOB, a HAa BTOPOI BOIIPOC
J1aJl HE TIOJIHBIA OTBET.

4. Onenka "OTaM4YHO" CTaBUTCS, €CJIM CTYJEHT MPABUIBHO PEIINI 3a/1a4y U
BEpPHO OTBETHJI HA JIBA TEOPETHUUECKUX BOMPOCA.

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

Kon
KonTponupyemblie pa3aensl (TeMbl) N Haumenosanune
KOHTPOJIUPYEMOU

U CIUITIIMHBI OICHOYHOIo Cpc€acTrBa
aen KOMIICTCHII NN H pel

Ne o/

1 Cocrosinue u  mepcrnektiBbi|OHK-3 YerHslit onpoc, Tecr,
UCITOJI30BaHUS OK3aMCH
HETPaJUIIMOHHBIX u
BO300HOBJISIEMBIX HCTOYHUKOB
DHEPTUM. YcraHoBku c
MarHUTOTUAPOANHAMUYECKUMU
reHepaTopami.
Tpancpopmaropsl TEIlIA.
TEIUIOBBIE HACOCHI

2 dusnueckue ocHOBEI|OIIK-3 VYcTHbIi onpoc, TecT,
IPOILIECCOB  NPe0Opa3oBaHus 3allMTa Ta00PATOPHEIX
conHeuHOU >Hepruu. CUCTEMBI paboT, sK3ameH
COJIHEYHOTO TETUIOCHAOXKEHMUSI.
DHeprus BETpa U BO3MOKHOCTH
€€ MCITOJIb30BAHHMS

3 Dueprus BeTpa U Bo3mMokHocTH|OIIK-3 YCTHBIH 01IPOC, TECT,
€€ MCHOJb30BaHMs. TeraoBoi 3allHTa 1a00pPaTOPHEIX
pEXKUM 36MHOU KOPBI. pador, sisamen
HcTtouHnkn  reoTepMalibHOTO
TeIuia. Hcnonb3oBanue
r€OTEPMAIBHON DHEPrUU IS
BBIPAOOTKHU TETJI0BOM "
ANEKTPUYECKOU JHEpPIUH.
OHepreTuYecKue pecypcel
OKE€aHa.

4 BuoTomiuso. OIIK-3 VCTHBI 0npoc, TECT,
TepMo3/IeKTPUYECKHIE 3al1UTa J1abOpPaTOPHBIX




npeodpa3oBaTely. pabor, 9K3aMeH

5 OKOJIOTHYECKUE po6iempr|OIIK-3 VCTHBI ompoc, TecT,
WCIIOJIb30BaHUs SK3aMeH
HETPATUIIUOHHBIX u
BO300HOBIIIEMBIX HCTOYHUKOB
SHEPIUu

6 Bonoponnas sHepreruka.|OlK-3 VYceTHBII onpoc, TecT,
DIIEKTPOXUMHUYECKAS 5K3aMCeH
HDHEPreTUKA

7.3. MeToauueckue MaTepuajibl, ONpeaesiiONIAe  TNPoLEAYyPbI
OLICHUBAHMS 3HAHMI, yMeHMIi, HABBIKOB U (WJIM) ONBITA /1eSITEIbHOCTH

TecTupoBaHHe OCYIIECTBISETCS, JIMOO MpPU MOMOIIM KOMIBIOTEPHOU
CHCTEMBI TECTUPOBAHHUA, JTUOO C HMCIOJIH30BAHUEM BBIJAHHBIX TECT-33JaHUN Ha
OymaxkaoM Hocuteine. Bpems tectupoBanus 30 mMuH. 3aTeM OCYIIECTBIISACTCS
IpOBEpKa TeCcTa HK3aMEHATOPOM U BBICTABISIETCS OILIEHKA COIJIACHO METOJIUKU
BBICTABJICHUS OLICHKH NP MPOBEACHUH TPOMEKYTOYHOMN aTTeCTaIUH.

Pemenne mnpuknagHbIX 3a4ad  OCYIIECTBISETCS, JMOO TMPH TOMOIIU
KOMIBIOTEPHON CUCTEMBI TECTUPOBAHMS, JINOO C UCTIOIH30BAHUEM BBIAHHBIX 337124
Ha OymakHoM Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYLIECTBIISETCS
IpOBEpPKa pEIICHUs 3a7ad 3K3aMEHAaTOPOM M BBICTABIISIETCS OLIEHKA, COIJIACHO
METOJIMKH BBICTABJICHUS OLICHKH MPU IPOBEICHUH MPOMEKYTOUHON aTTeCTallUu.

8 YYHEBHO METOAUYECKOE U UTH®POPMALIMOHHOE
OBECIHEYEHHUE JUCHUITJIUHBI)

8.1 IlepeueHb y4eOHOIi JHUTEpPATypbl, HEOOXOAUMOW /IJIsi OCBOEHHS
TUCHMILTHHBI

1. Tpoumnn A.}YO. HetpagunmonHsie 1 BO30OHOBIISIEMbIE HCTOYHUKHU SHEPTUU

VYue6. nmocodue / A.FO. Tpomun. - Boponex : ['OYBIIO "Boponexckuit
roCyJapCTBEHHBIN TeXHNUUecKnid yHusepeureT' ', 2008. - 250 c.

2. Tpoun A.FO. PacyeT ycTaHOBOK [IJI MCMOJIb30BaHUS HETPAAUIIMOHHBIX
¥ BO30OHOBIISIEMBIX MCTOYHUKOB dHEpruu : Yd4ebd. mocodme / A.}O. TpomuH. -
Boponex : T'OYBIIO "BopoHeXCKHI TOCYJapCTBEHHBIM TEXHHUYECKUU
yausepcutet”, 2007. - 113 c.

3 Tpommn A.FO. Herpaaummonnasi HepreTuka [DIEKTPOHHBIN pecypc] :
yuae0. mocobue. - DnextpoH. aaH. (1 ¢aiin : 5068 Kb6aiita). - Boponex : TOYBIIO
"Boponexckuii rocyrapcTBeHHbIN TexHnueckuii yuuepcutet”, 2006. - 1 daiin.

8.2 IlepeyeHb HMH(OPMANMUOHHBLIX TEXHOJIOTHN, HCHOJb3yeMBbIX MPH
OCylIeCTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO AUCHUIIMHE, BKJINYas
nepeyeHb  JHULIEH3MOHHOIO  NPOrPAMMHOIO  o0ecledYeHHsl, PecypcoB
UH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Npo¢ecCHOHANBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:




JIuneH3noHHOE MporpaMMHOE oOecTieueHue:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOITOJIb30BaTEIbCKAS JTUIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypcel nHGOpMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTH « THTEepHETY:
http://www.edu.ru/
O6pazoBatenbHbIi mopran BI'TY

I/IH(l)OpMaHI/IOHHI:IC CIIPaBOYHBIC CUCTCMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemeHnHbIe TpodeccroHabHbIe 0a3bl JaHHBIX:

CaliT TeIIoTeXHUKa

Anpec pecypca: http://teplokot.ru/
MUHHUCTEPCTBO SHEPTETUKN

Anpec pecypca: https://minenergo.gov.ru/
YepTmxku.ru

Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA A
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

Cneuuaau3npoBaHHasi JIEKIMOHHASI ayAUTOPHUs, OCHAIIEHHAs 000PyIOBaHUEM JIJIS
JEKIIMOHHBIX JEMOHCTpAIMi U MPOEKLMOHHON anmapaTrypoi.

YueOHble 1a0opaTopus «TemnomaccooOmMeHay.

JucniielHbIN KJIacC, OCHAIIEHHBI KOMITBIOTEPHBIMU ITPOrpaMMaMU JJIs IPOBEICHUS
71a00paTOPHOTO MPAKTHUKYMA.

HaTtypHble JIeKIINOHHbIE 1eMOHCTPALINHU:
TepmoanexTpuueckne npeodpa3oBaTeiy;
Counneunas 6arapest;
BetposHepreTrueckasi yCTaHOBKA,

10. METOAUYECKUE YKA3ZAHUSA JJISA OBYYAIOLHIUXCS TTO
OCBOEHUIO JUCHIUIIJIMHBI (MOAY JIsT)

[To mucrumumuae «HerpaguimoHHsle W BO30OHOBISIEMbIE HCTOYHUKHU
DHEPTUM» YUTAFOTCS JICKIIUH, TTPOBOIATCS MPAKTUYCCKUE 3aHITHS U JTa0OpaTOpHBIC
paboThI.

OcHOBOW W3YyYEeHHS IUCHUIUIMHBI SIBISIIOTCS JIGKIIMM, Ha KOTOPBIX
U3JaralTcs Hanbosee CyIeCTBEHHBIE U TPYIHBIE BOIPOCHI, a TAKKE BOMPOCHI, HE
HaIIEIIINE OTPaXeHHsI B y4eOHOH TuTeparype.

[IpakTHdeckre 3aHATHS HANpPaBICHBI HAa MPUOOPETEHHE MPaKTUYECKUX



HaBBIKOB pacyeTa SHEPreTUUYECKUX YCTAHOBOK MCIOJIb3YIOIIUX HETPAUIIMOHHbBIC U
BO30OHOBJISIEMbIE MCTOYHUKU DHEPrUM. 3aHATUS MPOBOIATCS IYyTEM pEIICHUs
KOHKPETHBIX 33/1a4 B ayJAUTOPHUHU.

JlabopaTopHbie paOOThI BBHIMOJHSIOTCS Ha JaOOpaTOPHOM O00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJMKAMHU, MPUBEJICHHBIMHU B YKA3aHUX K BBIMOJHEHUIO PadoOT.

Bunx yaeOHbIX
3aHATHHU

I[CHTGJIBHOCTL CTyACHTa

Jlexusa

Hamnucanne KoHCIIEKTa JIEKIHMIT: KPATKO, CXEMaTUYHO, MTOCJIEI0BATEIHLHO
¢bukcupoBaTh OCHOBHBIE TOJIOKEHHUS, BBIBOJBL, (POPMYIUPOBKH,
0606H_IGHI/I$I; IIoOMC€4YaTh BaXXHBIC MbICJIH, BBIACIATH KIKOYCBBLIC CJIOBA,
TepMuHbl. [IpoBepka TepMUHOB, MOHATUN C MOMOIIBIO HIUKIONEAUN,
CJIOBapef/'I, CIIPaBOYHHUKOB C BbIIHCBIBAHUCM TOJIKOBAaHUI B TCTpalb.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepHalia, KOTOPbIE BBHI3BIBAIOT
TPYAHOCTH, MOMCK OTBETOB B pEKOMEHIyeMoW juteparype. Ecmum
CaMOCTOSITENIbHO HE yAaeTcs pa3o0paThCsi B Marepuaie, HeoOXOIUMO
chopMyJIpOBaTh BOIIPOC U 3aJaTh MPENOJABATEI0 Ha JIEKIUU WK Ha
MIPAKTUYECKOM 3aHSATHH.

IIpakTrueckoe
3aHSATHE

KoncnektupoBaHue  peKOMEHIyeMbIX  HCTOYHMKOB. PabGota c
KOHCIIEKTOM JIEKIWH, OATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM,
IIPOCMOTP pEKOMEHAyeMo# Jmreparypbl. [IpocimymmBanue aynuo- u
BUJICO3aIIUCEN 110 33aHHOM TeMe, BBIIOJIHEHHE pacueTHO-TpauyecKkux
3aJIaHNM, pelIeHUE 3a7a4 110 AITOPUTMY.

JlaGopaTtopHnast pabota

JlaGopaTopHbie ~ paboOThl  MO3BOJISIIOT ~ HAYYUTHCA  IPUMEHSTH
TEOPETUYECKHE 3HaHHs, IMOJYYCHHbIE Ha JIeKIUU TpU pPElICHUU
KOHKPETHBIX 3amad. YrToObl HamOoJliee palMoOHAIbHO U IIOJIHO

MCIOJIb30BaTh BCE BOZMOYKHOCTH JIA0OPATOPHBIX JIsl MOATOTOBKH K HUM
HEO0OXOIMMO: CIIeIyeT pa3o0paTh JEKIMIO M0 COOTBETCTBYIOIICH TeMe,
03HAKOMUTCSI C COOTBETCTBYIOIIMM pa3JesioM yueOHHKa, MpopadboTaTh
JIOIIOJIHUTEIBHYIO JIMTEpAaTypy M HMCTOYHHUKH, pPELIUTh 3aJadyd U
BBITIOJTHUTH JIPYTHE MUCbMEHHBIE 3a/1aHusl.

CamocTosTenpHast
pabota

CamocrosaTenbHass paboTa CTYJEHTOB CIOCOOCTBYET INIyOOKOMY
yCBOEHHsI y4eOHOT0 MaTepuaia U pa3BUTHIO HAaBBIKOB CaMO0Opa30BaHuUs.
CamocTosrenbHast paboTa NpeanoaraeT cleAylolIue COCTaBISIOUIIE:

- paboTa ¢ TeKCTaMu: y4eOHHKAaMH, CIIPAaBOYHUKAMHU, JOMOJHUTEIbHOM
JUTEPATYPOH, a TAK)Ke MPOPabOTKa KOHCIIEKTOB JICKITHH;

- BBITMOJIHEHUE JOMAIIHUX 3aJIaHUH U pacueToB;

- paboTa HaJl TeMaMH TSl CAMOCTOSTEIIEHOTO N3YYCHUS;

- yyacTue B paboTe CTy/IeHUECKUX HAyYHBIX KOH(EPEHIINH, OTMMITHA;

- TOJITOTOBKA K MMPOMEKYTOYHOM aTTECTAIUH.

IloaroroBka k
MIPOMEKYTOUHON
aTTecTalluu

['oTOBUTBCS K MPOMEKYTOUHOM aTTECTALIMU CIEAYET CUCTEMATUYECKH, B
TEUEHHE BCEro cemectpa. MIHTeHCHBHAs MOArOTOBKA JIOJKHA HAYaThCA
HE MO3JHEE, YEM 3a MECAL-IIOJITOpPa A0 MPOMEXKYTOYHOM aTTECTAllUH.
JlanHbpie mepen dK3aMEHOM, 9K3aMEHOM Tpu AHS d(PQeKkTuBHEE BCETO
WCIIOJIb30BATh JIJIsl IOBTOPEHMS U CUCTEMAaTU3allii MaTepUaia.




JIHCT perncrpaunH H3MeHeHHi

[Moanuce
No Hara 3aBEJLYIOLIEro
ml,; llepeuens BHOCHMEIX H3MEHEHHIT BHECEHHA Kadeapoit,
H3MeHeHHH OTBETCTRBEHHOH 3a
peanmzanuio OITOI1
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