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1. HIEJIA A 3AJAUYN JTUCHUITINHBI

1.1. Heau AuCHUMIHHBI

[enbro n3ydeHHs TUCHUTUIMHBI SBISETCS MOJyYeHHE HEOOXOIUMBIX 3HAHUM
JUISL IPOCKTUPOBAHUS M DKCILIyaTallii CUCTEM TEIUIOCHA0KEHHUS MPOMBIITUICHHBIX
MPEANPUATHNA U KUJIBIX PAOHOB.

1.2. 3axaun ocBOeHUSA TUCIUILITHHBI

OnpeneneHre TEIUIOBBIX HArpy30K IO BHUJAM TMOTpeOJeHUs; BBIOOD
pallMOHANIbHBIX BUJIOB TEIUIOBBIX HCTOYHUKOB; BBIIIOJTHEHUE PACUETOB CHUCTEM
TEIUIOCHA0XKEHHUS C UCIIOIb30BAaHUEM COBPEMEHHBIX MAaTEMAaTHUYECKUX METOJIOB U
[10; onpenenenre MaTepuaibHbIX, SHEPreTUUECKUX U JIFOACKUX 3aTpaT B CUCTEMAaX
TEIUIOCHA0XKEHHUS U BBIPAOOTKE MyTEW COKpAIIEHUsl 3TUX 3aTpaT; OCYIIECCTBICHUE
HAJI)KHOH W SKOHOMHMYECKOM SKCIUTyaTallid OCHOBHOI'O M BCIIOMOTaTEIbHOTO
000py10BaHUS B CUCTEMAaX TEIIOCHAOKEHHUS.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnuniaraa «VCTOUHHMKM W CHUCTEMBI TEIUIOCHAOXKEHHSI» OTHOCHTCSA K
JTYCHIUILUIMHAM BapyuaTUBHOM YacTu Oyioka b1.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJbBTATOB OBYYEHUA 11O
JUCIHUIIVIMHE
[Iportecc  w3ydeHus  AUCHUIUIMHBI ~ «VICTOYHUKM W CHUCTEMBI
TEIUIOCHAOKEHUS HallpaBiieH Ha (OPMUPOBAHUE CIETYIOIINX KOMIETCHIINN:
OIIK-2 - cnocoOHOCTh IEMOHCTPHPOBATH 0a30BbIE 3HAHUS B 00JacTU
€CTECTBEHHOHAYYHBIX JUCIHUIUINH, TOTOBHOCTBIO BBIABISATH €CTECTBEHHOHAYUYHYIO
CYIIHOCTh Mpo0JieM, BO3HHUKAIOMIUX B XOJ€ MPO(pECCHOHAIBLHOU AEATeNbHOCTH;
OPUMEHATH Ui WX pa3pelieHrss OCHOBHBIE 3aKOHBI E€CTECTBO3HAHUS, METOJIbI

MaTeMaTUYeCKOro  aHajiuM3a W MOJICTMPOBAHUS,  TEOPETHUECKOTO  H
AKCIEPUMEHTAIILHOTO HCCIIE0BaHUs
[IK-4 - cnocoOHOCTh K TPOBENCHUIO OKCIEPUMEHTOB IO 3aJIaHHOM

METOMKE, O0pabOoTKe W aHaNIM3y IMOJTYYEHHBIX pPE3yJbTaTOB C MPUBJICUCHUEM
COOTBETCTBYIONIIET0 MaTEMAaTUYECKOIO arapara

Pe3yabTaThl 00yueHHs], XapaKTepUu3yoimue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHUMH

OIIK-2 3HaTh OCHOBHBIE (PU3UUYECKHUE 3aKOHBI,
XUMUYECKUE PEAKIIMU 3aMEIlIeHUsI COJIe MarHus
Y KaJIbLUsl, OCHOBBI TEOPETUYECKOE
TEIUIOTEXHUKH U TETIOMaccooOMeHa,
0COOCHHOCTH TE€UEHHMSI Ta30B U JKUJKOCTEH B
KaHajax

YMCETHh IPOBOJUTL OKCIICPUMCEHTAJILHBIC
HCCJICA0BaHMA, BEIABIATD CCTCCTBCHHOHAYYHYIO
CYIITHOCTb HpO6HCMbI, COOTHOCHUTEL ITOJTYYCHHBIC
pe3yiibTaThl C OCHOBHBIMU 3aKOHaAMH
CCTCCTBO3HaAHUA

BIaACTh MECTOAAMHU MAaTEMATHYCCKOI'O aHa/JIn3a U




MOJCIUPOBAHHUEM, a4 TAKIKE TCOPECTUUCCKOI0O 1
OKCIICPUMCHTAJIBHOI'O UCCIICTOBAHUS

I1K-4 3HATb T'HIIOTC3Y UCCICIOBAHUA U MCTOJUKY

MIPOBE/ICHMS TEIUIOTEXHUYECKHUX UCIIBITAHUM 110
3aJaHHOM IPOrpaMMme

00BEKTA

YMETh NPOBOJAUTH IKCIIEPUMEHT U MOJTYUUTh
HE00XOAMMBbIE JaHHbIE, 00padaThIBaTh
pE3yJIbTaThl, IPOAHAIU3UPOBATH UX U MOIYUUTh
3aKOHOMEPHOCTH MOBEIECHMSI HCCIIENYEMOTO

BIaACTh MCTOAAaMH MaTCMaTHYCCKOI'O aHaJIN3a
IMOJYYCHHBIX aHAJIMTHYCCKUX U FpaCI)I/I‘-IeCKI/IX
JAaHHBIX B PC3YJIbTATC OKCIICPUMCHTA

4. OBPBEM JUCIUIIJIMHBI

OO6mrast  TPyIOEMKOCTh  JUCHHMIUIMHBI ~ «VICTOYHMKM HW  CHUCTEMBI
TersiocHa0keHus» cocrassieT 11 3.e.
Pacnipenenenuie Tpy10€MKOCTH JUCIUTUIMHBI 110 BUJIAM 3aHSITHMA
o4yHas popma 00yUeHHsI
. Bcero| Cemectpbl
Bunbr yueGHOM paboThI qacos | 5 5
AyIuTOpHBIE 3aHITHS (BCEro) 162 90 72
B Tom uncre:
Jlexnnn 12 36 36
[Tpaktrueckue 3ansatus (I13) 72 36 36
JlaGopatopusbie pabotsl (JIP) 18 18 -
CamocrosiTeibHas padoTa 162 90 72
KypcoBoi npoekr + +
Yacel Ha KOHTPOJIb 72 36 36
Byl 1poMeXyTOYHOM aTTECTAllUU - DK3aMEH + + +
OO01mast TPy 10€MKOCTb:
aKaJEeMHUYECKHE YaChl 396 | 216 180
3ay4.e]l. 11 6 5
3a04Has popma 00yueHus
. Bcero| CemecTpbl
Bunbr yaueOGHOM paboThI sacos | 6 7
AyAUTOpPHBbIE 3aHATHSA (BCET0) 32 18 14
B ToMm uncre:
Jleknnun 10 6 4
[Tpaktrueckue 3anstus (I13) 14 8 6
Jlaboparopubie pa6oTs (JIP) 8 4 4
CamocTrosiTesibHas padoTa 346 | 117 229
KypcoBoii npoekt + +




KonTposbHas pabora

Yacel Ha KOHTPOJIb
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Buapl MpoOMEXKyTOUYHON aTTECTALMH - YK3aMEH +

OO6m1ast TPy 10€MKOCTb:
aKaJEMUYECKHUE YaChI
3a4.e]l.

396
11

144
4

252

5. COJAEP)KAHUE JUCLUNINHBI (MOLY.JIST)
H  pacnpeaejleHne

5.1

Conep:xanue

pa3aejioB  AUCUMILIUHbI

TPYAOEMKOCTH IO BUAAM 3aHATHH

ouHasi popma o0yueHust

Ne i/t

HaumenoBanue
TEMBI

Conepxanue pasnena

JIekn

IIpax
3aH.

J1ab.
3aH.

CPC

Bcero,
qac

1

Benenue.
IIpombInieHHbIE
MOTpeOUTENHN Iapa
U Topsueii BOIbI

Pacuer nmoteps 1 BHyTPEHHHX
TEIUIOBBIACIICHUI B
NIPOM3BOJICTBEHHBIX LIEXaX.
TennoBoii 6ananc
IIPOMU3BO/ICTBEHHBIX TOMEIICHHH.
CucTeMBI TapoBOTo, BO3IYIIHOTO
1 BOJISTHOTO OTOILICHUS
TIPOMBIIIIEHHBIX ¥ KUIIBIX 3[aHIH
1 ux pacyer. OnpeneneHue
pacxojia TeIia Ha OTOIUICHHUE.
lopsuee BogocHaOkeHHE, €r0
Ha3Ha4YeHHe, OCHOBHBIE
napametpsl. OnpenenesHue
Harpy3oK ropsiaero
BOJIOCHA0XEHHS IIPOMBIIUICHHBIX
TIPEANPUITUN U KUIIBIX PAHOHOB.
I'pacduxn Harpy30k ropsraero
BOJIOCHAOXKeHHs. BenTmmsinus
MIPOMBIIIIEHHBIX 1IeX0B. Hopmel 1
rapaMeTpbl CAaHUTapPHOTO
COCTOSIHUSI BO3JYILIHOI Cpeibl
MIPOMU3BOJICTBEHHBIX U
0O0IIECTBEHHBIX TOMELICHHH.
OmnpexeneHne TEIIONOTPEOICHUS
BEeHTIIIIUOHHBIX YCTAaHOBOK.
PexuMer paboThl
BEeHTIIIIUOHHBIX CHCTEM,
rpauKy UX MOTPEOICHHS.
CucTeMbl KOHIUIIMOHUPOBAHUS
Bo3ayxa (CKB), ux Ha3HaueHue,
CXeMBI, 0071aCTh IPUMEHEHMUS,
OCHOBHOE U BCTIOMOTATeIILHOE
00opy10BaHNE, METO/BI pacdeTa.
OmnpeneneHne MoTpeOHOCTHU B
TernIe u Xoaoe. PexxuMbl paboTe!
¥ METOJIbI PETryJIHPOBAHUS
npombinuieHHbIX CKB.
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CucreMsl
UEHTPATM30BaHHOT
0 TEMIOCHAOKEHUS
MIPOMIIPEIIPHS THIA

M UCTIONB30BAHNE
BTOPHUYHBIX
9HEPropecypcoB

CucTeMbl IICHTPATM30BAaHHOTO
TETIOCHA0KESHUS
MIPOMBIIIICHHBIX IPEIPHUATHH,
ux crpykrypa. [TapoBsle cucTemsl,
HX CXEMBI COCTaB 000pyHOBaHHS,
PpeXuMBI pabOTHI METOJIBI
PETYNUPOBAHUS U 0OECTICUCHUS
HaJI)KHOTO NapOCHA0KEHHS.
Cucremsl cOopa U Bo3Bpara
KOHJIEHCATa IIPOMBIIUICHHBIX
notpeduTeneil, Ha3HaYeHHE,
000opyoBaHUE, PEKIMBI pabOTEL.
MeTobl CHI)KEHHS TOTEPh
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KOHJIeHcaTa. BoasHble crucTeMbl
TEIUIOCHA0KEHUSL.
Knaccuduxanus cucrem.
JIByXTpyOHBIE 3aKPBITHIC H
OTKPBITBIC CHCTEMBI, CXEMBI,
00J1aCTh IPUMCHCHHUS.
MHOTOTpYOHBIE CHCTEMBI
MIPOMBIIUICHHBIX IPEANPUATHH,
CXeMBl, 001aCTh IPUMEHEHHUS,
MIPEUMYIIECTBO U HEIOCTATKH.
Bonasnble cucremsl ¢
OJIHOTPYOHOU TPaH3UTHON
MarucTpalbio U IByXTPyOHOI
pacnpeeTTebHON CEThIO.
OCcoOCHHOCTH IPUCOCTNHECHUS
MOTPEeOUTENCH K TETIOBBIM CETSIM.
TeXHHUKO-3KOHOMHYECKOE
COTIOCTaBIICHHE CHCTEM
terocHaokeHns. OCHOBHBIE
BHIBI SHEPTOPECYPCOB
MPOMBIIIIICHHBIX TPEAMPUATHIA,
HX XapaKTEePUCTHKA.
TeXHUKO-IKOHOMUYECKAst
1eJIeCO00Pa3HOCTh
rcrnonb3oBanus BOP s
MPOU3BOJICTBA MTApa U ropsyent
BOJIBI B TEIUIOYTHIIM3aMOHHBIX
yCTaHOBKaX. BuIipl, mapaMeTpsl u
rpaduku Beixoga BOP,
HCTIONB3YEMBIX ISl BBIPAOOTKH
napa u ropsueit Bogsl. Tums
TEIUIOY THIIM3aIHOHHBIX
YCTaHOBOK, CXEMBI, COCTaB
000pyIOBaHHUs, PEKUMBI pabOTHL,
MeToabl pacdera. CrocoOsl
PeTyINpPOBaHMS U ONTHMH3ALIUHI
TapaMeTpoB, COCTaB
000pyI0BaHUs

TEIUIOY THIIM3aIHOHHBIX
yCTaHOBOK. MeTouKa
OTpeeNIeHHs] SKOHOMHUH TOTUTHBA
¥ TEXHUKO-9KOHOMHUYECKUX
rokasarenei
TETUIOYTHIN3AIIHOHHBIX
YCTaHOBOK. METO/IbI 3aIIUThI
OKpYKaroIei cpebl mpu padboTe
TCHHOyTI/IHI/ISaL[I/IOHHbIX
YCTaHOBOK.

[TpoMsITeHHBIE
apoTypOUHHBIE
NIEKTPOCTAHINH H
UX TEIUIOBbIE
CXEMBI

[IpowmpIuieHHBIE TApOTYpOUHHEIE
JJIEKTPOCTAHIINY, X Ha3HAUCHHE,
CXeMBI, 000pyJOBaHHE.
[TapameTpsl, 001aCTh IPUMEHEHUS
TMPOMBILIICHHBIX
aneKTpocTaniuii. IHHEeKTUBHOCTD
KOH/ICHCAIIMOHHOTO U
TeTIO()UKAIIMOHHBIX IUKIIOB.
Mertoabl onpeeneHns: 3JKOHOMHH
TOILIMBA PH KOMOMHUPOBAHHON
BBIpa0OTKE 3JICKTPOIHEPTUH U
terots! Ha TOL. Briusane
HaYaJIbHBIX U KOHCYHBIX
rapaMeTpoB Iapa,
MIPOMEXKYTOUHOT'O IIeperpena napa
Ha 3 deKTUBHOCTH pabOTHI
TIPOMBIIIIEHHBIX
9JIEKTPOCTAHIIMH.
TeXHUKO-9KOHOMHYECKHE OCHOBEI
BEIOOpA ONITHMAIIBHEIX
rnapameTpoB. 3aBUCHMOCTh
SHEpreTHYecKor 2 GEeKTHBHOCTH
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TEIIO(pHUKALMU OT HaYaIbHBIX
napameTpoB napa Ha TOL u
rapaMeTpoB OTOUPaEeMOro napa.
PerenepaTuBHbIi 1O0TpEB
MTUTaTeIbHBIA BOJBL.
TexHUKO-23KOHOMHYECKOE
000CHOBaHHE BEIOOpPa
ONTUMAJIBHOTO YHCIIa U
MapaMeTpOB pereHepaTuBHBIX
0T00pOB. CMeCHTENbHBIE U
MIOBEPXHOCTHBIE pereHepaTuBHBIE
TIOJIOTpeBaTell. DHEPreTHIECKHE
XapaKTepPHCTUKHU KOTJIOB U
TypOuH. JlnarpaMMBbl peXHMOB
TeINI0(GUKaINOHHBIX TYpOUH 1
IIpe/ieNIbHbIe HAarpy3Kku. Beibop
THUIA ¥ KOJINYECTBA OCHOBHOTO
000pyI0BaHMs TIPOMBIIIICHHBIX
TOL,. [IpaBuio pesepaa.
OCHOBHBIE CXEMBI OTITYCKa TeTIa
TOII ¢ napom u ropsiueit Boaoii,
CpaBHEHHE HX YKOHOMUYHOCTH,
HaJIeKHOCTH, KalTUTAJILHBIX
3arpar. Pacnpenenenue TemioBbIx
HArpy30K MEXIY OTOOpamMu 1
MTUKOBBIMU BOJOTPEHHBIMU
kotTiamu. Koadduuument
Tero(UKAINH, Ero
TEXHHKO-IKOHOMUYECKOE
000CHOBaHHE U OIPeJIeNICHHE
ONTHMAJILHOTO 3HAUCHHSI.
CoBMecTHas paboTa KOTENBHBIX,
TOL, TemI0yTHIN3aIHOHHBIX
YCTaHOBOK B CHCTEMax
TETIOCHAOKEHUS
MIPOMBIIIUICHHBIX TPEINPUSTHIA.
AHanm3 TeMJIOBBIX CXEM U ee
9JIEMEHTOB METO/IOM

k03 HUITHEeHTA [ICHHOCTH TeIia U
K03 PHUITUEHTOB U3MCHEHHS
motHoctu. KITJI u yaensHbie
pacxozp! TormmBa. CoOCTBEHHBIE
Hyxa61 TOL u MeponpusTus mo
CHIDKEHHUIO TIOTPEOJICHUS TeTia U
JNIEKTPOIHEPTUH Ha COOCTBEHHBIE
HYXJbl. MeTO/IbI HCIIOJIb30BaHUS
BOP Ha napoTypOUHHbBIX
3JIEKTPOCTAHLHUSIX. Y ACTIbHBIE
KalnmuTaJIbHBIC 3aTpaThl U
ce0eCTOMMOCTh SHEPTHU
MIPOMBIIIIICHHBIX
anexkrpoctaniuii. Komnonoska

TOIL

["a30TypOuUHEL,
Mapora3oBble U
A7epHbIe
JHEpPreTHYECKHE
YCTaHOBKH H
3IIEKTPOCTAHIIUH

[IpyHIMTIHATIBHEIE CXEMBI,
napameTpbl 1 SHEpreTHIecKas

3¢ PEKTUBHOCTH Ta30TYPOMHHBIX U
MapoTa30BhIX yCTAHOBOK. MeTo bl
pacdeTa CXeM U Ompe/eeHIe
ToKa3aTeliel SHepreTHUecKon u
9KOHOMHUYECKOH 3P PEKTUBHOCTH
I'TY n III'Y. Ucnonb3oBanue
ATDII, ACT, ACTII pns
TEeMI0CHA0KEHUS
MIPOMBIIIIEHHBIX TPEATPUATHIA.
Oco0eHHOCTH KOHCTPYKIMH U
PEKUMOB pabOTHI SIIEPHBIX
peakTopoB. OCHOBHEIE CXEMBI,
IapaMeTpbl, SJHEPTeTUIECKHE
XapaKTePUCTUKH U
TEXHUKO-?KOHOMHUECKUE
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noka3zarenun ADC. Bo3moxHbIe
CXEMBI TEILIO- U TMapOCHAOKEHUS
MIPEANPHUITHH OT aTOMHBIX
cTaHnuil. BeicokoTemnepaTypHbIe
ra30BbIe SICpHBIE PEaKTOPHI U
BO3MO>KHOCTH UX HCIIOJIb30BaHUS
JUIS TETUIOCHA0KSHUS
npeanpusatuil. HoBble MeToabl
BBIpa0OTKHU 3JIEKTPOIHEPTUH.
MI'/I-renepaTopsl, TOIUIUBHBIE U
TEPMOIMHCCHOHHBIE JIEMEHTBHI.

Pexumel
peryaupoBaHus U
OTITyCKa TeIuIa B
CUCTEMY
LEHTPATU30BaHHOT
0 TCIUIOCHAOKEHHS

Hasnauenne u cTpykTypa cucrteM
perynupoBanusi. Bo3MoxHbIe
METOJIBI PETYJIMPOBAHMS TEIIOBOH
Harpy3ku B CHCTeMax
LEHTPATH30BaHHOTO
TEIUIOCHAOKEHUS, NX aHAJIU3.
Perynuposanue oTIrycka Teruia u3
NapOBBIX CeTeH. AKKYMYJISTOPBI
napa, uX NpUMeHEHHE U pacyer.
LleHTpanbpHOE perynupoBaHue
OJTHOPOJIHOW M pa3HOPOIHON
TETIOBOM HAarpy3KH BOSTHBIX
CHCTEM TETIOCHAO0KEHHS.
I'paduxu Temmeparyp u pacxomoB
TeroHocuTeneil. MeTopl
LEHTPAIBHOTO PETYINPOBAHUS
CyMMapHBIX Harpy30K OTOILICHHS
U TOPSTYEro BOJOCHAOKEHHS
ropoJ0B. MeToabl KOPPEKTHPOBKHI
TEMIIepaTypHBIX TPaUKOB Ha
BBOJIaX MPEANPUATHH,
MOTy4aeMBbIX TOPSIYIO BOJY OT
paitonnsix TOLI. DddexrnBHOCTH
Pa3IHYHBIX CHCTEM
peTyJIMpOBaHMs OTITyCKa TeIuIa.
AxkymynupoBatue Teria. CXxeMmsl,
pacdeT U pexxuMbI pabOThI
TEIJI0aKKYMYJIHPYIOLIHX
YCTaHOBOK.
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T'unpaBnuueckuit
pacyeT TerIoBBIX
cerei

3amaun ruIpaBIMIECKOTO
pacuera. OcHOBHBIE TpeOOBaHHS K
PeXUMY J1aBJIEHUS TETJIOBBIX
ceteil. Metonuka pacuera
TPaH3UTHBIX U Pa3BETBICHHBIX
NapoNpPOBOJIOB U BOASHBIX
TEIUIOBBIX ceTelt. Pacuer
JMHEWHBIX H MECTHBIX TIOTEPh
nasnenus. [Ibe3omerpuueckuit
rpaduK ¥ METOJ €ro IMOCTPOCHNSI.
Omnpezenexne napaMeTpoB
CC€TEBBIX U MOAINUTOYHBIX HACOCOB
0 MbE30METPUUECKOMY TpaduKy.
BrI0op cXxeM npHrcoeInHEHHs
a0OHEHTCKUX YCTAaHOBOK IO
ITEE30METPHUIECKOMY TPadHKy.
TI'unpaBnuyeckuii pesxuM cucTeM
TETIOCHAOKCHUSL.
I'nnpaBiaudeckue XapaKTepHUCTHKH
HAaCOCOB, TEIIJIOBBIX CETCH,
perynaropos. Pacuer
THIPABINYECKOTO PEXKNMA CUCTEM
TEIIOCHAOKCHUSL.
I'uppaBinueckast ycTOM4MBOCTD
TEILIOBBIX ceTel. CXeMbl
3aKpEeIUICHUS JaBJICHUS B
HEWTpaNbHBIX TOUKaX, APYTHE
METO/IbI MOBBIIIECHUS
TU/IPaBINYECKON YCTOMYUBOCTH
TEILUIOBBIX CETEH.

18
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I'unpaBnuyeckuii ynap B
TEIJIOBBIX CETSX, TPUUUHBI U
nociaencTsusi. Metoisl 60pbObI ¢
THIPABINICCKIM YIapOM.

TenuoBoii pacuet
TEIUIOBBIX ceTei

KoHCTpYKIIMHU ¥ THITBI IPOKJIAIOK
TEIUIONPOBOJIOB MPEIMPUITHH.
Hanzemnsie 1 moa3eMHbIE,
KaHaJIbHBIE U OecKaHaJIbHbIC
MPOKJIAJKH TETJIOBBIX CETEH.
Tennou3osIUOHHBIE MAaTePHAIIbI
¥ KOHCTPYKIIUH, TPUMCHSEMEIC B
TEIUIOBBIX CETSIX. 3aauu
TEIIOBOTO pacyera CeTel.
OnpezeneHue TepMUIECKOIO
COTIPOTHBJICHUS OTHOTPYOHBIX U
MHOTOTPYJHBIX TEIUIONPOBOIOB
IUTSL PA3IMYHBIX BUIOB MIPOKIAAKH.
OmnpezeneHne MECTHBIX TETIIIOBBIX
noreps. Koadpumment

3¢ GEKTUBHOCTH TETIOBOM
3oy, [lajgenue TemiepaTypbl
TEIUTOHOCUTEIIS 10 JUTHHE
teronpoBoa. OCHOBHBIE
MPEAIOCHUIKHI I BEIOOpa
TEIUION30JIILIUOHHON
KOHCTPYKIMHX ¥ TOJIIIMHBI
TEIUIOBOM M30JISLIUN.
TeXHUKO-IKOHOMHYECKAs
ONTUMH3ALHUS TOJIIUHBI TEIUIOBOI
H30JISITUH.

16
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Koncrpykiuu u
MIPOYHOCTHOM
pacteT TEeTIoBhIX
ceteit

Tpacce! u mpoduib
TemIonpoBojaa. KOHCTpyKTHBHBIE
OCHOBHBIE 3JIEMEHTEL.
TpeboBaHus, MpeABABIIEMbIE K
TerutonpoBogaM. OCHOBHBIE
METO/IbI 3aIIUTHI TEIUIONPOBOJIOB
oT xoppo3uu. [TaBuiboHBI 1
KaMepbl O/I3¢MHBIX
TETUIONPOBOOB. 3anuTa
TIOJI3EMHBIX TETIONPOBOIOB OT
3aToIUIeHUs. Y CTpoiicTBa
TIPOJIONBHOTO APEHaXa.
KoHucTpykumu u TpeboBanus,
MIPEIbSIBISEMbIC K JPEeHAKAM.
TpyObl, ucnonb3yemMble B
TEIUIOBBIX ceTsX. [IpouHocTHOM
pacuet Tpy6onpoBomoB. Omopsr
TEIUIONPOBOOB IPH HAa3eMHBIX U
MIOI3EMHBIX MPOKITAAKAX.
Knaccnduxanmum 1 KOHCTpYKIUH
onop. OnpenieneHue peakiuii B
HO/IBH)KHBIX U HETOIBIXKHBIX
onopax. Paccrosnue mexny
HO/IBM)KHBIMHU U HETIOIBHYKHBIMH
onopamu. Kommencanus
TeMIepaTypHBIX AepOopMaIii.
CarbHUKOBBIC U IMH30BBIE
KOMITIEHCATOPBI, PaCYeT OCEBBIX
YCHUJIMIA KOMIIEHCATOPOB.
EcrecTBeHHas KoMIeHcaIUs
TeMIiepaTypHsIX Aepopmanuii. I1,
S, Q - 006pa3HbIe KOMIEHCATOPEL,
HX pacyer.
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O6opynoBanue U
pexum
IKCILTyaTaAllUH
TEIIOBBIX
MOACTaHIMI
NPOMITPETPUATUI

TerutoBEIe MoCTaHINN,
LIEHTPaAJIbHBIE X MECTHBIC
TEIUIOBEIE ITyHKTEI,
TIPUHIUITNATBHBIE CXEMBL,
OCHOBHOE U BCIIOMOTaTeIbHOE
obopynoBanue. Meronuka
pacuerta 1 BEIOOp 000pyaOBaHUS

18

34




TEIJIOBBIX MoACTaHIui. CBSA3b
TEIJIOBBIX MOACTAHIIUH C
TEIIOBBIMUA UCTOYHHKAMH.
KonnencaTocOopHbIe MOICTAHIHH
¥ UX Y3JIbI, 000pyIOBaHUE,
PSKUMBI pabOThI, METOIHKA
pacueTta TEIUIOBBIX CXEM U
000pynoBaHue.

HUtoro

72

72

18

162

324

3a04Has popma 00y4eHus

Ne i/t

HaumenoBanue
TEMBI

Conepxanue paszzena

JIeknn

IIpax
3aH.

J1ao.
3aH.

CPC

Bcero,
Jac

Beenenue.
IIpomblieHHBIE
noTpeduTeNU mapa
U TOpsiYEH BOABL.

OTomieHne NPOMBIIIIEHHBIX
3nanuil. Pacuer noreps u
BHYTPEHHHX TETUIOBBIETICHUN B
TIPOM3BOJICTBEHHBIX [IEXaX.
TerutoBoii Oananc
MPON3BOJICTBEHHBIX TOMEIICHHH.
OmnpeneneHue pacxoa Teria Ha
otormteHne. CHCTEMBI TapOBOTO,
BO3JIYIIHOTO U BOJISHOTO
OTOIUICHHUS! IPOMBIIIICHHBIX U
JKHUJIBIX 34aHuH. OnpeneneHne
TEIIONOTPEOICHHS
BEHTWISILIUOHHBIX YCTaHOBOK.
Topsiaee BogocHaOXeHNUE, €TO
Ha3Ha4YeHHe, OCHOBHBIE
napametpbl. OnpenencHue
Harpy30K ropsaero
BOJJOCHA0KEHHMSI IPOMBIIIIIEHHBIX
MPEANPUITUN U KUJIBIX PAHOHOB.
I'pacduku Harpy30k ropsiaero
BoslocHa0XeHus. CHCTEMBI
KOHJIMIIHOHMUPOBAHHUS BO3/IyXa
(CKB), ux Ha3Hau€HHE, CXCMBI,
00acTh MPUMEHEHHSI, METO IBI
pacuera. OnpezeneHne
HOTPEOHOCTH B TETIJIE M XOJIOJE.
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CucreMsl
[EHTPATM30BAaHHOT
0 TEIUIOCHA0KEHHS
MPOMIIPEIIPUATHI

. Ucnionp3oBanne
BOP.

CucTeMBl IEHTPAIN30BaHHOTO
TEIJIOCHA0KEHHUS
MIPOMBIIUIEHHBIX TPEIPHATHH.
[TapoBble CHCTEMBI, UX CXEMBI
cocTtaB 000pyIOBaHHUS, PEKUMBI
PpaboThI 1 METOMBI PETYITUPOBAHUS.
Cucremsl cOopa 1 Bo3Bpara
KOHJICHCaTa MPOMBIIUIEHHBIX
noTpeduTeNei, NX Ha3HAUYCHHE U
000pyI0BaHue, PSKUMBI pabOTHI.
BopsiHbie cucTeMbl
TEIUIOCHA0XKEHUS
MIPOMBIIUICHHBIX TPEIMPUSTHI.
Knaccuduxanus cucrem.
JIByXTpyOHBIE 3aKpBITHIC H
OTKPBITHE CHCTEMBI, CXEMBI,
001acTh MPUMEHEHUS.
MHoroTpyOHbIE CHCTEMBI
MIPOMBILIUIEHHBIX NPEANPUATHH,
CXeMBl, 00J1aCTh IPUMEHEHUS,
l'lpel/IMyl_LleCTBO N HCOOCTATKH.
BopsHbie cucTeMsl ¢
OHOTPYOHOU TPaH3UTHON
MarucTpaibio ¥ AByXTPYyOHOI
pacnpenenuTeIbHON CeThIO.
Oco0eHHOCTH TPUCOETUHEHHS
noTpeduTeNneil K TEeMIOBbIM CETSIM.
TexHUKO-2KOHOMUYECKAst
11eJ1eco00Pa3HOCTh
ucrojib3oBanust BOP mis
IIPOM3BOJICTBA Napa M ropsiuei
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BOJIbI B TETUIOYTHIIN3ALHOHHBIX
YCTaHOBKaX.

[TpoMsbITeHHBIE
IapoTypOUHHBIE
JIEKTPOCTAHINH H
UX TEIJIOBBIE
CXEMBI,
ra3oTypOHHHBIC U
HaporasoBble
9HEPTeTHYECKHE
YCTaHOBKHU.

[IpombIuIeHHBIE TApOTYpOUHHEIC
JJIEKTPOCTAHIINY, UX Ha3HAYCHHE,
CXeMbl, 000pyHoBaHHE.

Db dexTrBHOCTH
KOHJICHCAITMOHHOTO U
TeTIO()UKAIIMOHHBIX LIUKIIOB.
Mertons! onpeneneHus 3KOHOMHUS
TOIIJIMBA NIPH KOMOMHUPOBaHHON
BBIPa0OTKE 3JCKTPOIHEPTUH U
teriotel Ha TOL.
PerenepaTuBHbIi 1O0TpEB
MUTaTeNbHBINA BOJIBL. J(narpaMmsl
PEKUMOB TEILIO(HUKALIMOHHBIX
TypOuH. [IpuHIMTIMaTbHEIE
CXEMBI, TApaMeTPHI U
sHepreTryeckas 3 (HEeKTHBHOCT
ra3o0TypOMHHBIX U MTAPOTra30BBIX
yCTaHOBOK. MeTopl pacuera cxem
U OTIpeJieIeHre TIoKa3aTesen
SHEPreTUYECKON U
9KOHOMHUYECKOH 3P PEKTUBHOCTH
I'TYuIIl'V.
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Pexum
peryaupoBaHus U
OTITyCKa TeIUIa B
CUCTEMY
[EHTPATM30BAaHHOT
[
TEIJIOCHA0KCHHSL.

Hasnauenue cucrem
perynupoBanusi. Bo3moxHbIe
METOJIbI PETYJIMPOBAHUS TEIIOBOM
Harpy3Kkd B CHCTeMax
LEHTPAIM30BaHHOTO
TEIUIOCHAOKEHUS, NX aHAJIU3.
Perynuposanue oTIrycKa Teruia u3
MapoBbIX ceTell. AKKyMYJIATOPbI
rapa Ux MpUMEHEeHHUe U pacder.
LleHTpanbHOE perynupoBaHue
OJTHOPOJIHOW M pa3HOPOIHON
TEIJIOBOM Harpy3Ku BOJSHBIX
CHCTEM TEIIOCHAOKEHHSI.
I'paduxu TemmepaTyp 1 pacxooB
teroHocuTenel. DddexkTnBHOCTH
Pa3IHYHBIX CHCTEM
PETYIMpPOBaHMS OTITyCKa TEILIa.
AxkymynupoBaHue Terua. CXeMsl,
pacdeT u pexxuMbI paboThI
TEIJI0aKKYMYJIHPYIOLIHX
YCTaHOBOK.
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64

T'unpaBnuueckuit
pacueT TerIoBBIX
cereit u
MapoTPOBOJIOB.

3amaun ruIpaBIMIECKOTO
pacdera. OCHOBHBIE TPeOOBaHMUS K
PEXUMY aBJICHUS TEIUIOBBIX
cereil. MeTtoauka pacuera
TPaH3UTHBIX U Pa3BETBICHHBIX
HapoNpOBOIOB U BOJSTHBIX
TEIMJIOBBIX ceTel. Pacuer
JTMHEWHBIX U MECTHBIX TIOTEPh
nasneHus. [IbezomeTpudeckuii
rpaduK ¥ METOA €ro IMOCTPOCHNSI.
OmnpeneneHns mapamMeTpoB
CETEeBBIX U ITOJIMUTOYHBIX HACOCOB
0 MbE30METPUUECKOMY TpaduKy.
BrI0op cxeM nprcoeInHeHHs
a0OHEHTCKUX YCTaHOBOK IO
NbE30METPUIECKOMY rpaduky.

58
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TenuoBoii pacuer
TEIUIOBBIX ceTell.
Koncrpykuuu u
MIPOYHOCTHOM
pacuer TemIoBbIX
ceTei.

KoHCTpyKIMH U THITEI TPOKIIAI0K
TEINIONPOBOOB IPEIIIPHUATHIA.
Ternon3osHOHHbIC MaTePHAIIBI
1 KOHCTPYKIHH, IPUMEHsAEMbIE B
TETJIOBBIX CETAX. 3a1auu
TEMJIOBOTO pacyera ceTe.
Omnpenenenne TEPMUIECKOTO
COIPOTHUBIICHHS OJJHOTPYOHBIX U
MHOTOTPYOHBIX TEIUIOIPOBOJIOB
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JUISL Pa3TIMYHBIX BUIOB MPOKIAAKH.
[Tanenue Temneparypsbl
TETIIIOHOCHUTEIS 110 AJIMHE
temonposoaa. Onpenenenue
TOJIIIVHEI TETUIOBOH M30JISIIHN.
IIpounocTHOII pacyer
TpyborpoBo10B. Omopsl
TETIONPOBOAOB MPH HaJ3EMHBIX U
MO3EMHBIX MPOKITAAKAX.
Knaccuduxanuu u KOHCTPYKLIUH
onop. Komnencanus
TeMIePaTyPHBIX YATHHEHHUH.
OceBbIe KOMIICHCATOPEI, pacyeT
OCEBBIX YCHIINI KOMIIEHCATOPOB.
PannanbHBIe KOMIEHCATOPEI, UX
pacder.

Hroro| 10 14 8 346 378

5.2 IlepeueHb 1a060paTOPHBIX PadoT

JlaboparopHas paboTta Nel Uccnenosanue pereHepaTUuBHOTO
TEIJI000-MEHHOr0 amnmnapara C ICEBJOOXKMKEHHBIM CJIOEM MPOMEXYTOUHOIO
TEIUIOHOCHU-TEJNS JJIsl yTUIM3aluy razo00pa3ubix BOP.

JlaGoparopuass pabora Ne2 HWccnenoBanue II-oOpazHoro kommeHcaTopa
TEeMITepaTypHBIX aedopMaItuii.

Jlabopatopnass  pabora  Ne3  UcciemoBanue  pexuUMOB  pabOTHI
BOJIO-CTPYHHOIO 3JIEBATOPA.

JlabopatopHass pabota Ne4 U3ydeHune THAPABINYECKUX XaPAKTEPUCTHUK
PETYIUPYIOIIUX OPTaHOB TEIUIOBBIX CeTen

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM C  y4eOHBIM IUIAHOM  OCBOEHHE  JIUCLMILIMHBI
IpeIyCMaTPUBAET BBHITIOJHEHHE KypCOBOTO MpOEKTa B 6 cemecTpe Ui OYHOU
dbopmbl 00ydeHus1, B / ceMecTpe JJ1sl 3a04HOM (hOpMbI 0OOyUEHUSI.

IIpumepnas  Tematnka  KypcoBoro  mpoekra:  «lIpoextnpoBanue
LHEHTPAIN30BAaHHOM CUCTEMBI TEMIIOCHA0KEHUS»

3ajaun, permaeMble MPY BBITIOJIHEHNH KypPCOBOTO MPOEKTA!

* PaccuuThIBalOT TEIUIOBbIE HATPY3KU MPOMBILIIIEHHBIX LIEXOB U KUJIOTO
panoHa.

* Crpositcst TpadmK 3aBUCUMOCTH TEIUIOBOM HArpy3Kd OT TEMIEpaTypbl
Hapy>KHOT'0 BO3/1yXa U MPOJIOKUTEILHOCTH TEMJIOBOM HArpy3KHU.

* [IpeaBapuTebHO BEIOMPAIOT OCHOBHBIE CXEMBI IPUCOCTIUHECHNS A00OHEHTOB
K TETJIOBBIM CETSIM.

* PaccunThIBaloOT U CTPOAT rpadvKu TEMIIEpaTyp U pacXxoJ0B CETEBOUM BOIbI
10 BUJIaM TETUIONOTPEOICHHUS.

* BeimonHseTCs rupaBInyecKuii pacyeT TETIOBBIX CETEH.

* BbINonHsETCS TEIUIOBOM M TUAPABIMYECKHI pacdyeT HapomnpoBOja s
MoJa4y napa B IPOMBIIIJIEHHBIE 1IEXA.

* Crpoutrcs nmnbe3oMeTpuyeckuii rpaduk U  BBIOUpAIOTCS  CXEMBbI
MPUCOEIMHEHNS A00OHEHTCKUX YCTAHOBOK K TETJIOBBIM CETSIM.

* BeITOMTHAETCA TEIIOBOM PacyeT TEIJIOBBIX CETEM.

* PaccunThIBaeTCs TEIIIOBAsA CXeMa KOTEIbHOM.




* BrmonHsAIOTCS TEMIOBOW W TUAPABIMYECKUN pacyeThl OOWUIEpHOU
YCTAaHOBKH [IJIS1 IOJOTPEBA CETEBOM BOJBI. B Cillydae MOKpBITHS HArpy3KH TOpSYErO
BOJOCHAOXEHUSI B JICTHUM TMEpUOJ BOAOTPEHHBIMU KOTJIAMHU BBIMOJIHSAETCS
TEIUIOBOM W TUAPABIMYECKAN pacyeTbl MOJOrpeBaTeNel Uisi MOJO0rpeBa ChIPOU
BOJIBI.

KypcoBoit mnpoekr BkiaoyaT B ce0s

PaCUCTHO-TIOACHUTCIIbHYIO 3aIINCKY.

rpauueckyro  4Yactb H

7. OHUEHOYHBIE MATEPHUAJIBI IJI51 TIPOBEJIEHUS
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCS IO
JUCHUIIJIMHE

7.1. Onucanue moka3zaresieii 1 KpUTepueB OLEHUBAHUS KOMIETeHIH
Ha pa3jIMYHbIX ITanax ux (popMupoOBaHUs, ONIMCAHUE HIKAJ OLEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbraThl TEKyIlero KOHTPOJISI 3HAHUNW U MEKCECCHOHHOW aTTeCTalluu
OLIEHUBAIOTCS IO CIAEAYIOLIEH cUCTEME:

«aTTEeCTOBAHY;

«HE aTTeCTOBAH.

K PesyabTaTbl 00y4yeHus, K

oMIIe- XapaKkTepHu3yriue UTEPUHU

TeHuus c(bg pvn pI:)B ayHHl:c“ OHEH“BEHHH ATTECTOBaH He arTecToBan

KOMIIETCHITHH

OIIK-2 3HaTb OCHOBHBIE AxTuBHas pabora Ha Beinonnenue Hesbinonnenue
(uznveckue MPaKTUYECKUX paboT B CpOK, paboT B CpoOK,
3aKOHBI, 3aHATHAX, OTBETHl HA | IPEAYCMOTPEHHBI | IPEyCMOTPEHH
XUMHYECKHUE TEOPETUYECKUE i B pabounx BIif B pabO9mx
peakuuu BONPOCHI MIPU 3aLLUTE MporpaMmax MporpaMmax
3aMELLIEHUs CoJle  |KypcOBOIO MpOeKTa
MarHus U KaJbIus,
OCHOBBI
TEOPETUIECKOE
TEIUIOTEXHUKHU U
TEemI0MaccooOMeHa,
0COOEHHOCTH
TEUCHHUS ra30B U
JKHIKOCTEN B
KaHajax
YMETh NpOBOIUTh  [Pemienue Brimonnenue Hesbimonnenue
9KCIIEPUMEHTAIIBHBI [CTaHAAPTHBIX paboT B CPOK, paboT B CpOK,
€ UCCIeI0BaHus, MPaKTUYECKUX 3aJa4, | IPEeAyCMOTPEHHBI | MPETyCMOTPEHH
BBISIBJIATH HanucaHue KypcoBOI'O i B pabounx BIif B pabO9HX
€CTECTBEHHOHAYUYHY |[IPOEKTa MporpaMmax MporpaMmax
10 CYIIIHOCTh
poOIIeMBI,
COOTHOCHTD
MOJTy9YEHHBIE
PE3YNBTATHI C
OCHOBHBIMU
3aKOHAMU
€CTEeCTBO3HAHUS
Bnaaetb Meronamu |[loctpoenue Brinonnenue Hesbinmonnenue
MAaTEeMAaTUYECKOTO  |TpaduKoB paboT B CPOK, paboT B CPOK,
aHajau3a u peryinupoBaHus MIPEe1yCMOTPEHHBI | IPEAYCMOTPEHH
MOJIEITUPOBAHUEM, & [COBMECTHOI'O OTITyCKa i B pabounx BIif B pab0YHX
TaKxke teria. [Toctpoenue MporpaMmax NporpaMmax
TEOPETUYECKOTO U [[Tb€30METPUUYECKOTO




9KCIIepUMEHTaIbHOT [rpaduka. Hanncanue
0 UCCJIEJOBaHUs KypPCOBOT'O IIPOEKTA.

[1K-4 3HATh TUIOTE3Y AxTHBHas paboTa Ha Brimonnenue Hesrinonnenue
UCCJIEJIOBaHUS U MPaKTHYECKUX paboT B CpOK, paboT B CpoK,
METOJUKY 3aHATHAX, OTBETH HA | IPEAYCMOTPEHHSHI | IPEyCMOTPEHH
TIPOBEICHUS TEOpETHICCKHE i B pabounx BIif B pabo9mx
TETIOTEXHUIECKUX |BOTIPOCHI IIPH 3aIUTE Tporpammax Mporpammax
WCTIBITaHHH 110 KypCOBOTO TIPOEKTa
3aJaHHOU
porpamMme
YMETb NPOBOAUTL  [Pemenue Brinonnenue Hesbimonnenue
HKCIEPUMEHT 1 CTaHIAPTHBIX paboT B CpOK, paboT B CpoK,
MOJIYYUTh MPaKTHYECKUX 33/1a4, | IPETyCMOTPEHHBI | MPEIyCMOTPEHH
HE0OX0IUMBbIC HanucaHue KypcoBoro| i B paboumnx BIi B pabo4nx
JIaHHBIE, MpoeKTa porpammax nporpammax
00pabaThIBaTh
pe3yNbTaThl,

MpOaHaATM3UPOBATh

WX ¥ TOIYyYUTh

3aKOHOMEPHOCTH

MOBEACHUS

HCCIEyeMOTO

00BeKTa

Binaneth Metonamu |[loctpoenne Brmonnenue Hesrimonnenue
MaTeMaTH4ecKoro |rpadukos paboT B CpOK, paboT B CpoK,
aHaM3a peryinupoBaHus NPEYCMOTPEHHEI | IPeTyCMOTPEHH
MOJy4E€HHBIX COBMECTHOI'O OTITyCKa i B paboumnx BIi B pabo4nx
aHanuTHYecKuX U |Teruia. [loctpoeHue nporpammax nporpammax
rpaduyeckux MbE30METPUIECKOTO

JITAaHHBIX B rpaduka. Hanucanue

pesyibrare KypCOBOT'O IPOEKTA.

JKCIIEPUMEHTA

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbTaThl mpPOMEXKYTOUYHOTO KOHTPOJISI 3HAHHWM OIICHUBAIOTCI B D, 6
ceMecTpe Mg Oo4yHOM ¢opmbl 00yueHus, 6, 7 ceMecTpe IS 3a04HOH (POPMBI
OOy4YeHHSI TI0 YEThIPEX0aIbHOM CUCTEME:

COTIUYHOY;

«XOPOIIOY;

«YIOBJIETBOPUTEITHHOY;

«HEYJOBJICTBOPUTEIHLHO.

Pe3yabTaTbl 00y4yeHus, KpnTepml
Komme- XapaKTepu3yoLne
TeHuHsI chOPMEPOBARROCTS oueHuBanm | OTJINYHO Xopowo Ynosa. Heynosa.
KOMIIeTeHIIMH b
OIIK-2 3HATh OCHOBHbBIE Tect Brimonuen |Boinonnenue |Boinonnenue| B Tecte

(hu3nveckre 3aKOHEI, ne TecTa Ha | Tecta Ha 80- | Tecta Ha 70- | menee 70%
XHUMHUYECKHE PeaKinu 90- 100% 90% 80% MPaBHIIbHBI
3aMelIeHUs coJient X OTBETOB
MarHus M KaJbIus,
OCHOBBI TEOPETUYECKOE
TEIJIOTEXHUKH U
TEIUIOMacCOOOMEHa,
0COOCHHOCTH TCUYCHUS
ra30B U KUJIKOCTEH B
KaHajax
YMETb IPOBOJUTH Tecr, 3amaun |IIpomemoncrt|IIpogemonct| 3agauu He
JKCIIEpUMEHTAIILHBIE  |pemeHue pelIeHbl B | P UpOBaH p UpoBaH pEeIIeHbI
HCCIIeTIOBaHUS, CTaHMApPTHHI | TIOJHOM | BEPHBIN XOM | BEpHBIHA X0
BBISIBJISIT X obbeMe n | pemieHust | pemeHus B
€CTECTBEHHOHAYYHYIO |[MpaKTHYECK | MoaydeHsl | BcexX, HO He | OOJNBITUHCTB




CYLIHOCTh MPOOJIEMBI, |UX 3a7a4 BEpHbIE MOJIy4€eH e 3a7a4
COOTHOCUTH OTBETHI BEPHBII
TIOJTyICHHBIC OTBET BO
pe3yIbTaTHI C BCeX 3a7ayax
OCHOBHBIMH 3aKOHAMH
€CTECTBO3HAHUS
BJAaJIETh METOIAMHU Tecr, 3amaun |I[Ipomemonct |[Ipomemonct| 3amaun He
MaTEeMaTHIECKOTO petreHme pelIeHsl B | p UpOBaH p HpOBaH pereHbI
aHam3a u CTaHIAPTHEI | TOJIHOM | BEpPHBIA X0 | BEpHBIH X0
MOJICIINPOBaHHEM, a X obbemMe M | pemeHus | pemeHHs B
TaKXkKe TCOPETUICCKOTO |IPAKTUYCCK | MOJTYYCHBI | BCEX, HO HE | OOJBIIMHCTB
Y KCIEPUMEHTAIBHOTO [UX 3a7a4 BEpHbIE TOJIy4€eH e 3a7a4
HCCIIeIOBaHUS OTBETHI BEPHBII
OTBET BO
BCEX 3a/1ayax
I1K-4 3HATh TUIOTE3Y Tect Brinonnen (Bemmonuenue |Boinonnenue| B Tecte
WCCIIeIOBaHUS U ne TecTa Ha | Tecta Ha 80- | Tecta Ha 70- | meHee 70%
METOJIMKY TPOBEACHUS 90- 100% 90% 80% MIPaBUJIbHBI
TEIUTOTEXHIICCKUX X OTBETOB
WCHIBITAaHUH 1O
3aJJaHHOH MporpamMmme
YMETb IPOBOIUTH Pemenne 3amaun |[Iponemoncr [[Iponemonct| 3amauu He
SKCIEPUMEHT 1 CTaHIAPTHHI | PEIICHBI B | p UPOBaH P WpOBaH peTIeHBI
TIOJY9IHTh X TTOJTHOM | BEpHBIH X0 | BEpHBIH X0
HEOOXOIMMBIE TaHHFIC, |IpakKTH4eCK | O0ObeMe M | pEUICHHS | pElICHHS B
00pabaThIBaTh HX 3a71a4 MOJIYYEeHBI | BCEX, HO HE |OOJBIIMHCTB
Pe3yNbTaTHI, BEpHBIE MOJTyYeH e 3a7a4
MPOaHATH3UPOBAThH UX OTBETHI BEPHBI
1 TIOJIyYUTh OTBET BO
3aKOHOMEPHOCTH BCEX 3a/1a4ax
MOBEICHUS
HCCIIEyeMOTO 00BEKTa
BIIA/IETh METOlaMU Pewenue 3amaun |IIpomemoncr |[Ipogemonct| 3agaun He
MaTEeMaTHIECKOTO MIPUKIIAJHBIX | pEIICHBI B | D UPOBaH P ©pOBaH peTIeHBI
aHalM3a IMOJyYeHHBIX  |3a7ad B TTOJTHOM | BEpHBIH X0 | BEpHBIH X0
AHATUTHYCCKUX U KOHKpeTHOU | oO0beMe M | pemieHus | pelieHHs B
rpadu4ecKuX JaHHBIX B|MPEIMETHOM | TIOTYYCHBI | BCEX, HO HE | OOJBIIMHCTB
pe3yabTaTe obnacTu BEpHEIC MONTyYCH e 3a/1a4
JKCIIEpPUMEHTA OTBETHI BEPHBIH
OTBET BO
BCEX 3a/1a4ax
7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THMOBBIE

KOHTPOJIbHbIE 33JaHUSl MJIM MHbIE MAaTepPHaJIbl, HEOOXOAUMBbIE VISl OLEHKU
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JIS1 MOATOTOBKH K TeCTHPOBAHMIO
1. Kakoii koMIIeHCATOpP OTHOCUTCS K OCEBBIM?

1. IlTapHUpHBIi

2. CalbHUKOBBIN

3. [1-o0pa3Hblit

4. S-00pa3HbIit

Otgert: 2

2. JIng yero UCnoJib3yeTcsi BOJOCTPYUHBIN 37€eBaTop?
1. YMmsaruenue ceTeBOM BOJIbI

2. IloBblIeHUE TEMIEPATYPBI CETEBOM BOABI

3. CHM>KEHHE TeMIepaTypbl CETEBOM BOIbI

4. BelpaBHMBaHUE TEMIIEPATYPBI CETEBON BOBI



Otser: 3

3. Ckonwko JIx B 1 xan?

1.0,19

2.2,19

3.4,19

4.6,19

Otsert: 3

4. Korna BxJiro4aeTcst B paboTy nukoBas koTenbHas TOLL?

1. B netauit nepuona

2. IIpu octaHoBKke TypOOreneparopa

3. Ilpy HaMMEHBIINX TEIUIOBBIX HArpy3Kax

4. IIpu HauBBICIIMX TEIJIOBBIX HArpy3Kax

Ortser: 4

5. Kakoii kputepuii mogo6us onpenensiercs mo Gpopmyie oxd/A?

1. I'pacroda

2. HyccenbTa

3. Dunepa

4. bonpuMana

Otger: 2

6. Kakoii komneHcatop OTHOCUTCSI K OCEBBIM?

1. JIun30BBIN

2. HlapHupHBII

3. [1-o0pa3HbIit

4. S-00pa3HbIii

Otser: 1

7. C xakoit uemo Ha TOC ycTaHaBIMBAIOT pEr€HEPATUBHBIE TOAOTPEBATENHN
MUATATEIHOW BOJIbI?

1. Inst yMeHbIIIEHUS pacXo/ia MUTATEIbHOW BOIbI

2. JIna MOBBILIEHUS 1aBJIEHUS IEPETPETOro Napa

3. Jlnst nmoBbimenust KIT/]

4. JIna MOBBILIEHUS TAPONPOU3BOAUTEIBHOCTH

Orser: 3

8. Kakyro pazmepHOCTh nMeeT KOd(DPHUITUEHT TeTIO0TIauH o?

1. Br/(MmxK)

2. B1/(xrxK)

3. Br/(M2xK)

4. Bt/(M3xK)

Otger: 3

9. Kakoii kputepuit mogo0us omnpenensercs mno opmyne wxd/v?

1. I'pacroga

2. HyccensbTa

3. Diinepa

4. PeliHonbpaca

Otger: 4

10. B kakux ciiydasiXx HCIOJB3YIOT TPEX- M UYETHIPEXTPYOHBIC TEIUIOBBIC



ceTu?

1. Ha oTorienue u ropsiuee BoJIoCHaOKEeHUE

2. Ha ororuienue

3. Ha ropsiuee BogocHa0xeHue

4. Ha BeHTWIALNIO

Otser: 1

7.2.2 IllpuMepHbBIi epeyeHb 3a1aHUi 1JIsl pelieHus CTAHIAPTHBIX 3a1a4

3amaya 1. OnpeaenuTh pacxo]l TEIJa HAa OTOIUICHUE MO YKPYHMHEHHBIM
u3mMepuTensiM. Mecto pacnosnoxkeHusi — r. ActpaxaHb. PacuerHas temmepaTypa
HapY’KHOTO BO31lyXa JUIsl CUCTEM OTOIUIEHHS 1y, = - 22 °C. KonnuecTBo xurtenen
nocesika N = 5000 yenosek. JKunas rmmonm@aae TpUXOAAIIAsICS HA OJHOTO YEJIOBEKA
npunuMaercss F, =12 m?%uen. PacuerHas TemmepaTypa BO3QyXa BHYTPH
OTarUIMBaeMbIX moMenieHnit typ, = 18 °C. KoaddumenT yuutbiBaromuii pacxos
TEIUIOTBI Ha OTOIUICHHE oOmecTBeHHbIXx 3manuii K = 0,25. Koadduiment
UHOUIBTpAIU IJIs TPOMBIIIUICHHBIX 30aHuil u = 0,26.

O6Bem 3IaHUS o

No HaunmenoBanue notpedurens HAPY)KHBIM  pasMmepaMm  JUIs
/T Teria ITPOMBITIICHHBIX

norpebureneit, V, toic. M3

1. | YyryHONIUTEHHBIN 11eX 120
2. | CranenuTelHbIi ex 50
3. | Tepmudeckwii miex 40
4. | Ky3HeuHsIii iex 40
5. | MexaHn4eckuii 1ex 50

3amgaya 2. OnpenenuTs pacxo/l TEIUIa HaA BEHTWIALMIO C PEHUPKYJISLUEN 110
YKPYIMHEHHBIM H3MeEpUTENsiM. MecTo pacrnojioxkeHus — r. Actpaxanb. PacuetrHas
TeMIlepaTypa Hapy>KHOTO BO3AyXa ISl CUCTEM BEHTHJISLIMHM C PEIUPKYJISIUCH
MIPUHUMACTCS
tus = - 8 °C. PacueTHas TemnepaTypa Bo3AyXa BHYTPU OTAILUIUBAEMBIX TOMEIIEHUN
t.p= 18 °C.

O0beM 3maHusd 110  HAPYXHBIM
Ne HanMeHnoBaHue moTpeOuTes a Py
pasmepam IUTS IIPOMBIIUICHHBIX
1/ TeIIa . 3
norpedutenei, Vy, ThiC. M
1. | YyryHOIUTENHBINA HEX 120
2. | CramenuTelHblil ex 50
3. | Tepmuyeckuii nex 40
4. | Ky3HeuHslil 11ex 40
5. | Mexannueckuii niex 50

3agaya 3. OmpenenuTh pacxon TeIia IJIsl TOPSYEro BOJOCHAOKEHHS.
KonuuectBo xureneit noceaka M= 5000 yenosek. Temneparypa ropsueil BOAbI 115



3aKPBITHIX CUCTEM TEIIOCHAOXKEHUS IJIs1 YIIPOIIEHUs pacdyera npuaumaercs t. = 60
°C. Hopma notpe6ieHust ropssueit Bojibl mpuHUMaeTcs a = 110 J1/cyT. I7s sKUIbIX
3laHUI MOBBILIEHHOTO OMaroycrpoiictea. Hopma notpebnenus ropsdeit Boabl AJis
OOIIIECTBEHHBIX 37JaHH paiioHa (TIpU OTCYTCTBUU TaHHBIX MPUHUMAIOT b = 25 kr (1)
B CyTKM Ha | yenoseka). Temneparypa X0I04HOW BOJBI IPUHUMAETCS JIETOM
txr =15 °C; 3mmoit ty, =5 °C

3agauya 4. OnpenenuTe pacxod TeIUIa Uil TEXHOJOTMYECKUX HYXK]
OTIIyCKAa€MOI'0  HACBIIIEHHOTO Iapa. Pacxox  HachIIEHHOro Iapa Ha
TexHojoruueckue Hyxasl D = 11,1 kr/c. JlaBneHue HacChILIEHHOTO Hapa y
norpeburens P, = 5x10° I1a. Pacuernas mmna maponposoga L =3000 .

3agaua S. OnpenenuTh TEMIEpaTypbl CETEBOW BOJABI B TMOJAIOUICH U
OoOpaTHON MarucTpajisix AJii CUCTEMBbl OTOIUIEHUs. MecTo pacrhojoKeHus — T.
Actpaxanb. Cucrema OTOIUIEHHMS 3aKkpbITas JBYXTpyOHas. PerynupoBanue
LEHTPAJIBHOE KA4YE€CTBEHHOE B JIMANA30HE TEMIIEPATyp HAPYKHOIO BO31yXa
t <t <t W IEHTPAIBHOE KOJWYECTBEHHOE B JUAIIa30HE TEMIIEPATYP HAPYKHOIO

BO3ayX t <t <t . OromurensHblil rpaduk 150+70 °C (1, +1,,). Pacuernas
TEeMIIepaTypa HapyKHOTO BO3lyXa JUlsl CHCTEM OTOIUIEHHUS 1, = - 22 °C. PacueTHas
TEMIEpaTypa BO3AyXa BHYTPU OTAILIUBAEMBIX MOMEIIeHUH ty, = 18 °C. PacueTtHas
OTOIUTENbHAS HArpy3Ka IPHU TEMIIepaType Hapy»XHoOro Bosayxa t =t =-22 °C,
Q'=10,2MBr MakcumanbHas TeMrnepaTrypa BOJbl B MECTHON CHUCTEME OTOILICHUS
JUIsi  OBITOBBIX MOTpEOMTENIed TMpU HCHOJNb30BAHUM YYTYHHBIX paguaTOpOB
ororuieHus 1, =95 °C.

3agaya 6. OmnpenenuTh pacxoApl M TEMIIEPATYPHl TEMJIOHOCHUTENS JIS
CUCTEMBbI BEHTHJISILIMM MIPU COBMECTHOM OTIYCKE TeTUIOThl. CUCTEMa BEHTUJISILIUU C
peunpkyisuueil. PacueTHas TeruoBas Harpy3ska Q' =1390 kBt. PacuerHas
Temreparypa s oromieHus t, =-32 °C. PacyetHas Ttemmeparypa s
BeHTWIILMKA t , =-17,9 °C. Temmeparypa BOABI B IOJAIOIIEH MarucTpajiu
IIPUHUMAETCS M3 pacuera CUCTEMBI OoTomieHus npu t, = tu, 1 =1, =116,2 °C.
Temnepatypa Boasl B 00paTHOM maructpanu t,, =1, =586 °C (IpuHHUMaeTcs U3
pacdera CHCTeMbI OTOIUICHHUS TIpH 1y = ;). TemnepaTypa Bo3yxa Ha BBIXOJE U3
kasopudepa t, = t,, =20 °C. OnpenenuTh pacxoj CETEBOM BOJIbI Yepe3 kanopudep
Gn ¥ Temmeparypy cCeTeBOM BOAblI MOcCie Kajlopudepa rt,, TMpPU CIETYIOMIHMX
3HaUCHUIX ty: 1y o) b

3agaua 7. OnpenenuTs pacxoAbl W TEMIIEpATypbl CETEBOM BOJBI IOCIIE
NOJIOrpeBaTeld NpPU MapajuIeIbHONM CXEME BKJIKOYEHUS IMOAOTPEBATENS TOPSYETrO
BOJIOCHAOKEHUSI TpPU CIEAYIOUIMX YCIOBHIX: TeMIepaTypa XOJOIHOM BOAbBI
t. =5 °C; temnepatypa ropsiueit Boasl t, =60 °C; remmepaTypa ceTeBoi BOJbI B

TOYKE M3JI0Ma TeMIepaTypHOro rpaduka: B mojaromiei maructpann T, =70 °C; B

4

oOpatHoil maructpanu T, =417 °C. TemioBas Harpy3ka MOJOTpeBaTeNs: 3UMHSISA
10000 xBT; netusas Q7, = 7500 kBt



t, -5 -15 -25 -32
T1 83,71 108,81 133,25 150
T2 46,9 56,01 64,4 70

3apaya 8. OnpenenuTh TONIIUHY TEIJIOBOW HW3OJSAIMU TMPU HAI3EMHOU
MPOKJIAJKE MO HOPMUPOBAHHBIM TEIUIONOTEPSIM. MeECTO pacmojoXeHuss — T.
Apxanrensck. Cpeqsiga TemnepaTypa oronurenbHoro nepuoaa t, =t =-4,7 °C.

TemMmneparypa BoAbl B MOAAIOIIEH MaruCTpaln T,1=82,9 °C. Temneparypa BOIbI B
oOpaTHO MarucTpainu t,,=46,6 °C. Cpennssi ckopocTh BeTpa W = 6,2 M/c. [{luametp
TpyOonpoBoga D, xd_ =273x7 Mm [IpoAOIKUTENBHOCTh  OTONUTEIBHOTO

nepuoza 6024 gaca.

3agaya 9. OmnpenenuTh TOJNIMHY TEIUIOBOW H3OJISAIMHM TIPH TI0J3EMHOM
IPOKJIAJIKE B HEMPOXOJHBIX KaHaJaX MO0 HOPMUPOBAHHBIM TEIIONOTEpsAM. MecTo
pacrnonoxxeHust — r. Apxanrenbck. CpeHss TeMIiepaTrypa OTOIMUTEIBHOTO EpUoaa
t, =t =-4,7 °C. PacueTHas TemriepaTypa HapyHOTO BO3/ayXa JUIsl OTOILICHUS

t =-32 °C. Temmeparypa BOJAbl B MOJAIOUIEH MarucTpain T,=82,9 °C.

H.O

TemnepaTypa Bojibl B 00paTHOM MarucTpaiu 1,,=46,6 °C. luameTp TpyOOIIpoBoia
D, xd6_ =273x7mMm . I'myOuna 3anoxenuss ocu TpybompoBoma h = 1,5 m.

[IpoaOmKUTENBHOCTD OTONUTENRHOTO nepuoaa 6024 gaca.

3agaua 10. OnpenenuTe TONIMHUHY TEIUIOBOW H3OJSAIIUUA TPH TOA3EMHOM
OeckaHaJbHOM TMPOKJIAJKE MO HOPMHUPOBAHHBIM  TemjonorepsM. Mecto
pacnosioxxenus — r. Onecca. CpenHsiga TeMiepaTypa OTONUTENbHOTO IEPUOIa
t, =t =+1 °C. PacueTHas TeMieparypa Hapy»XHOro BO3J1yXa i1 OTOIUICHHS

t,,=—17 °C. Temneparypa BoAbl B NOJAOLIEH Maructpamu Tt,1=87 °C.

TeMmneparypa Bojibl B 00paTHOM MarucTpaiu 1,,=48,14 °C. luametp TpyOOonpoBo1a
D, %3, =219x6 mm. I'myOuna 3amoxenus ocu Tpydomposoxa h = 1,8 m. Mex

oceBoe paccrosaue b = 540 mM. [Ipoao/mHKUTENBHOCTD OTOMUTENBHOTO MEPHUOIA
3960 yaca.
7.2.3 IlpumepHbIii epeyeHb 3aJaHU 11l pelieHus1 NPUKJIATHBIX 32124
He npenycMoTpeHO y4eOHBIM TUIAHOM
7.2.4 IlpumepHbIii NepevyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAHOM
7.2.5 IlpumepHbIii NepevyeHb BONPOCOB ISl MOATOTOBKHU K IK3aMeHY
CxeMbl UCTIOJB30BAHMS TeIJIa MPOMBILIUIIEHHOTO KOHJIEHCAaTa.
KomMrmpeccnoHHbI€ TEMIIOBBIE HACOCHI.
CrpyiiHbI€ TEMIOBBIE HACOCHI.
AOCOpOITMOHHBIC TEIUIOBBIC HACOCHL.
["a30TypOuHHBIE AJIEKTPOCTAHIIUY.
[Tapora3oBble 2IEKTPOCTAHLIUH.
DNEKTPOCTAHIIMY C MATHUTOTUIPOIMHAMUYECKHUMH YCTaHOBKaMHU.
3anaun ruapaBiandeckoro pacyeta. OCHOBHbIE TPEOOBAHUS K PEXXKUMY
JABJIEHUS B TEIJIOBBIX CETSX.
9. Pacuer mapompoBOJOB M BOJSHBIX TEMJIOBbIX cereil. Pacuer

LONooakrwdE



JMHEN-HBIX ¥ MECTHBIX TIOTEPh JaBJICHUSI.

10. TIIse3omeTpuueckuii Tpaduk u METOJ €ro MOCcTpoeHHus. Bnidop
CEe-TEeBBIX U MOJMUTOYHBIX HACOCOB.

11. Omnpenenenue oOmeld cratuyeckod 30HBL. Pazgenenue cuctembl
TEIJIOCHA0KEHHUS Ha OT/IENbHBIE CTATHYECKUE 30HBI.

12. Bweibop cxem mnOpuUCOeAMHEHHUS aOOHEHTCKUX  YCTAHOBOK IO
MbE30-METPUUECKOMY IpaPUKy.

13. T'mapaBnuueckass  XapakTepUCTHKAa CHUCTeMBl. [ MapaBIUYecKHe
Xa-paKTEpPUCTUKU HACOCOB MPHU MOCIEAOBATEIbBHOM W MapajuieIbHON CcXeMax
BKJIFOUEHUS, a TAK)KE TETNIOBBIX CETEH.

14. T'uppaBnuyeckas  XapakTEPUCTHKA  PETYJHPYIOUIUX  OPraHoB.
['mp-paBnuueckass yCTOWYHMBOCTh TEIUIOBBIX CE€TEUW. TOYKM peryampyemMoro
nasieHus. HeltpanbHas Touka.

15. TunppaBnuyeckuii ynap. Meto el 60pbOBI ¢ TUIPABIUYECKUM y1a-POM.

16. Hamzemnas u  moj3eMHas — MPOKJIaJKa  TEIJIOBBIX  CETEH.
Tennou3o-nsSuoHHbIE MaTepuaibl U KOHCTPYKIIMH, NMPUMEHSIEMBbIE B TEIIOBBIX
CETSX.

17. OO6mme TpeOOBaHUS TPEIBABIIEMbIE K TEIJIOBOM  H3OJISALIHUM.
Tpe-0oBaHus K U30JIALUU MTPU OECKAaHATBLHOM MPOKIAIKE.

18. Pacuer TepMHUYECKHUX COMPOTUBICHUN [UIsi Pa3IUYHBIX THUIIOB
po-Kiaaaku. MecTHbIE TETUIOBbIE TOTEPH.

19. TIlamenue Temmeparypbl TEIUIOHOCHTENS MO JJMHE TEIUIONPOBOAA H
BBITIaJICHUE KOHJIeHCaTa. BIOOp TONIIMHBI M30ISIUOHHOTO cios. Kpurnueckuit
IuameTp.

20. OcCHOBHBIC METOJBI 3AIIUTHl  TEIJIOMPOBOJAOB OT  KOPPO3HH.
[TaBU-TbOHBI ¥ KaMePBHI TTOJI3EMHBIX TEIIOMPOBOOB.

21. TloaBwkHbIE W  HEMOJBHXKHBIE OMNOpPHI  TpybompoBomoB. Ux
KOH-CTPYKIIMHM 1 Ha3HAYCHHE.

22. KowmmeHcarusi TeMiiepaTypHbIX YUIMHEHUH TpyOormpoBoaoB. OceBbie
U paJiuagbHble KOMIIEHCATOPHI.

23. KoHcTpyKInM OCEBBIX KOMIIEHCATOPOB. JIOCTOMHCTBA M HEMOCTATKH.

24. KoHCTpyKIIMM paaualibHBIX KOMIIEHCAaTOpoB. JlocToMHCTBa U
HEI0-CTAaTKH.

25. Apmarypa, ¢haaHubl U (pacOHHBIE YaCTU

26. OntumalibHbIE TapaMeTPbl MPOMEKYTOYHOT0 TIEperpeBa napa.

27. XapaKTepucThKa pEreHepaTMBHOIO TOJOTpEeBa BOABI M €rO
sHep-reTudeckas 3QPeKTUBHOCTb.

28. Pacxox mapa Ha TypOMHY C pereHepaTUBHBIMU OTOOPAMH.

29. Twumbl pereHepaTUBHBIX MojorpeBarescii. Cxema ¢ MOBEPXHOCTHBIMH
nogorpesaressimu [TH/I, I1B/] n cmemmBarommm noiorpeBaTeineM.

30. Cxembl BKJIIOYEHHS  CMEIIMBAIONIMX  mojorpeBareneit.  bes
Jiea’pa-TOpHasi cXema BKJIIOUCHHS pEreHepaTUBHBIX MOJ0rpeBaTesei.

31. Pacuer JIBYXCTYIIEHYaTOU CXEMBI co CMEIIMBAKOIIUMU
M0JIOTpEeBa-TEISIMHU.

32. Pacuer JIBYXCTyIIEHYaTON CXEMBI C MTOBEPXHOCTHBIMU



MOJIOTPEBA-TENSIMU U KACKaHBIM CIIMBOM JPEHAXka.

33. Pacuer IBYXCTYIIEHYATOM CXEMBI C OBEPXHOCTHBIMU
NOJOTpeBa-TENSIMU €  OXJIAAWTEJIEM JpeHaka M CMECHTEJIeM  MEXIY
HOJI0TpeBaTeeH.

34. PacmpeneneHue CTENEHH MOJOTPEBa KOHAEHCATa MEXKIY CTYIEHSIMH
pereHepaTUBHOTO MOAOTPEBa.

35. CnocoObl 3auThl MOA3EMHBIX TEIUIONPOBOAOB OT 3JIEKTPUUYECKON
KOPPO3HH.

7.2.6. MeToauka BBbICTABJIEHMS  OIEHKH TP  MNPOBeAeHHH
NPOMEKYTOUYHOM aTTecTAlMN

DK3aMeH NPOBOAUTCS MO OWeTaMm, KaKIblii U3 KOTOPBIX COACPKHUT 3
BOIIpOCA.

1. Ouenka «HeynmoBineTBOPUTENHHO» CTABUTCA B CIIy4ae, €CIU CTYIEHT
OTBETWJI MPABUJIBHO HA OJJUH BOIIPOC.

2. OneHka «YJOBJIETBOPUTEIBHO» CTAaBUTCS B Cilydae, €CIH CTYJIEHT
OTBETUJI MPAaBUJIBHO Ha JIBa BOIIPOCA.

3. Onenka «XopoI0» CTaBUTCS B CIIy4ae, €CJIU CTYACHT OTBETUJI IPABUIBHO
Ha TPU BOIIPOCA.

4. Ouenka «OTINYHO» CTAaBUTCS, €CJIU CTYACHT OTBETUJ IPABWIBHO Ha TpU
BOIPOCA U JOTIOJHUTENbHBIN BOIIPOC.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon
No i/ KonTponupyemblie pa3aenst (TeMbl) KOHTPOIHpYeM HanmenoBanwme
JACIUATIIAHBI o OIICHOYHOTO CPEJICTBA
KOMITETCHITH
1 Brenenue. [IpomblnuieHHbIE OIIK-2, ITIK-4 |TecT, peuienue 3a1ad4,
NOTPEOUTENH Mapa v ropsueii BOAbI 3aIuTa 1a00paTOPHBIX
paboT, 3a4eT C OIEHKOU
2 CucTemMbl IEHTPATM30BaHHOTO OIIK-2, I1IK-4 |TecT, peuienue 3aaad4,
TEIIOCHAOKEHUST TPOMITPE T PHUSTHIA 3aIuTa 1a00paTOPHBIX
Y UCIOJIb30BAaHNE BTOPUYHBIX paboT, 3a4eT C OIIEHKOU
HSHEProOpeCcCypcoB
3 [Tpombinnennsie napotrypounnsie  |OIIK-2, IIK-4 [TecT, pemenue 3aay,
AIIEKTPOCTAHIIUU U UX TETUIOBBIC 3aIuTa 1a00paTOPHBIX
CXEMBbI paboT, 3aUeT ¢ OLIEHKOU
4 ["a30TypOuHBI, TAPOTa30BHIE U OIIK-2, [IK-4 |Tecr, pemenue 3anad,
SJIEPHBIC SHEPTETUUYECKUE YCTAHOBKHU 3amuTa 1a00paTOPHBIX
1 DJIEKTPOCTAHIIUU paboT, 3aUeT ¢ OLIEHKOU
5 Pexumsl perynupoBanus u otiiycka |OIIK-2, [IK-4 | Tecr, pemenue 3a1ad,
TeIJIa B CUCTEMY IIEHTPAJTN30BaHHOTO 3amuTa 1a00paTOPHBIX
TEIIOCHAOKEHUS paboT, 3auer ¢
OIICHKOM, 3aIIiuTa
KYpPCOBOT'O MPOEKTA
6 IMunpaBnuuecknii pacyer temwmoBbix |OIIK-2, [TIK-4 |Tect, pemenue 3anay,
ceren 3allATa KypCOBOT'O
MIPOEKTA, DK3aMEH
7 TennoBoii pacuer termnoBbix cereit  |OIIK-2, [IK-4 |Tect, pemenue 3anay,
3aIuTa KypcOBOTO




MIPOEKTA, IK3aMEH
8 Kouctpykiuu u npounoctHoit pacuer|OIIK-2, [IK-4 |Tecr, pemenue 3anay,
TEIUIOBBIX ceTeit 3aIUTa KypcoBOIro
IIPOEKTA, IK3aAMEH
9 O6opynoBaHue U peKUM OIIK-2, ITIK-4 |TecT, pemenue 3anady,
AKCIUTyaTal[iu TEIIOBBIX 3aIuTa KypcoBOro
MOJICTAHIMI IPOMIIPEANPUSATUI MIPOEKTa, IK3aMEH

7.3. MeToaguueckue MaTepuajibl, ONpeaessiiONIAe  TNPoUEAYyPbI
OlleHMBAHMSA 3HAHUI, YMEeHM i, HABHIKOB U (MJIH) ONBITA AeATeJIbHOCTH

TecTupoBaHue OCyIIECTBISETCS, JIMOO TMpPU MOMOIIU KOMIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JMOO C MCIOJIb30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
OymaxxHoM Hocureine. Bpemsa tectupoBanuss 30 MuH. 3aTeM OCYULIECTBIIETCS
IpOBEepKa TeCcTa HK3aMEHATOPOM U BBICTABISIETCS OILIEHKA COIJIACHO METOJIUKU
BBICTABJICHUS OIICHKH MPU MPOBEACHUH TPOMEKYTOUHOMN aTTECTaIUH.

Pemenne craHmapTHBIX 3a7ad  OCYIIECTBISACTCSA, JUOO TPU TOMOIIU
KOMIIBIOTEPHON CHUCTEMBI TECTUPOBAHMS, JINOO C UCTIOIB30BAHUEM BBIAHHBIX 337124
Ha OymaxkHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIIACTCS
IpoBEepKa pelIeHHs 3a7ad SK3aMEHATOPOM M BBICTABISIETCA OILIEHKA, COTJIACHO
METOJIMKH BBICTABJICHUS OIICHKH MPHY POBEACHUH MPOMEKYTOYHON aTTeCTaIlUH.

Pemenune mnpukinaaHbIX 3a7ad  OCYIIECTBISETCS, JIMOO MpH TOMOIIU
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMUSL, JINOO C UCIIOJIB30BAHUEM BbIIAHHBIX 3a/a4
Ha OyMakHOM Hocwutelne. Bpems pemenus 3ana4y 30 MuH. 3aTeM OCYIIECTBISETCS
IpOBEpKa pelIeHUs 3a7ad 5K3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COIJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEJECHUU TPOMEKYTOUHOM aTTeCTAIINH.

3aiuTa KypcoBoil paboThl, KypCOBOI'O MPOEKTAa WM OTYETA MO0 BCEM BHJIaM
MPAKTUK OCYIIECTBISIETCS COTJIACHO TPEeOOBaHMIM, MPEIBIBISIEMBIM K paboTe,
ONMCAaHHBIM B METOAMYECKHX MaTepuanax. [[pumepHoe Bpems 3amuThl HA OJHOTO
cTyaeHTa coctaBisieT 20 MuH.

8 YYHEBHO METOAUYECKOE U UTH®POPMALIMOHHOE
OBECIIEYEHHUE JUCIHUIIJINHBI)
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3. 'ony6koB b.H. KonauiimonnpoBanue Bo31yxa, OTOIJICHUE U BEHTUJISIINS:
VYyeOnuk / b.H. I'ony6xoB. - Mocksa : DHeprousnar, 1982. - 231 c.

4. T'omyoxoB b.H. ITpumeps! u 3agaun no kypey "TennocHadxenue". Paznen
"Konnuuuonuposanue Bozayxa" / b.H. I'omyOkoB. - Mocksa : Dueprousnar, 1975. -
100 c.

4. Pacder 37€MEHTOB CUCTEM IEHTPAIM30BAHHOTO TEIUIOCHAOKEHUS: yueO.
nocoore / Haymo A.M., A.B. Cannukos, B.}O. Jy6anun, KO.H. Aramos.
Boponex: T'OYBIIO  «BopoHexckuii  ToCyIapCTBEHHBIH  TEXHUYECKUM
yHuBepcuteT», 2007. 117 c.

5. IIpoexkTrpoBaHUs LEHTPATU30BAHHON CHUCTEMBI TEIIOCHAOXKEHUs: y4eO.




nocoone / Haymor A.M., A.B. Cannukos, B.}O. Jy6anun, FO.H. Aramos.
Boponex: T'OYBIIO  «BopoHexckuil  roCylIapCTBEHHBIH  TEXHMYECKUU
yHuBepcuret», 2007. 112 c.

8.2 IlepeyeHb HMH(OPMANMUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMBbIX MNPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO AUCHUIIMHE, BKJIIOYas
nepeYyeHb  JHULIEH3MOHHOIO  NPOrPAMMHOIO  o0ecledeHHsi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT «UHTEepHeT», COBPEeMEHHBIX
Nnpo¢ecCHOHAIBHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

JlumneH3noHHoe mporpaMMHOE oOecIieueHue:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOMOJIb30BaTEIbCKAS JTUIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypchl undopmanmoHHO-TEIEKOMMYHUKAIIMOHHOU ceTu « IHTEpHET»:
http://www.edu.ru/
Oo6pazoBaTenbHbiid moptan BI'TY

NudopmarimonHsie cripaBOYHbIC CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemenHble TpodeccroHabHbIe 0a3bl JaHHBIX:

CalT TeroTeXHuKa

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

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

Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIsd
OCYHWECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLECCA
JlexuroHHas ayIUTOPHS, JIaOOPATOPHSL.

10. METOAUYECKUE YKA3ZAHUSA IJIS1 OBYYAIOHIUXCS TTO
OCBOEHHIO JUCHHUIIJIMHBI (MOLY JIs)

[To nucuumnuue «VICTOYHUKM W CUCTEMBI TEIJIOCHAOKEHUS» YUTAIOTCSH
JEKIMHM, TPOBOASTCS TNPAKTUYECKUE 3aHATUS U JlabopaTopHble paboThI,
BBITIOJIHAETCSI KypPCOBOM MPOEKT.

OcCHOBOW UW3Yy4YCHHUS JUCIUIUIMHBI SBJISIOTCS JIGKIIMH, HA KOTOPBIX
W3JIaraloTcs HauboJee CyIeCTBEHHbBIE U TPYAHBIC BOMPOCHI, a TAKKE BOIMPOCHI, HE



HaIIEIINE OTpaXeHHs B yueOHOIl TuTeparype.

[IpakTHueckue 3aHATHS HANpPaBJICHbl HAa MPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacyuera TEIUIOBBIX CETE€d M HCTOYHUKOB TEIJIOCHAOXKEHUs. 3aHATHSA
IIPOBOJATCS IyTEM PEILICHUs KOHKPETHBIX 337a4 B Ay JUTOPHUH.

JIabopatopHble paOOThI BBHINOIHSIOTCS Ha J1a0OpaTOpHOM OOOpYy/IOBAaHUU B
COOTBETCTBUM C METOJIMKAMHU, IPUBEICHHBIMH B YKa3aHUSX K BBIIIOJHEHHIO padoT.

Meronuka BBIIIOJIHEHUS KypCOBOI'O IIPOEKTa U3JI0KEHA B
y4€0HO-METOIMYECKOM NOCOOMU. BBIMOIHATE 3Tanbl KypCOBOIO MPOEKTa JOJIKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTposib ycBoeHus Marepuana JUCUUIUIMHBI MPOU3BOJUTCS IMPOBEPKOM
KypPCOBOI'O IPOEKTA, 3alIMTON KypCOBOTO ITPOEKTA.

By yueOHbIX 3aHATHIA J1esTeNIbHOCTh CTYICHTA

Jlexmwst Hanucanue KOHCHEKTa JIEKIUH: KpaTKO, CXEMaTUYHO,
MOCIICZIOBATEeIbHO  (PUKCHPOBATH OCHOBHBIC — ITOJIOXKCHWS,
BBIBOJIbI, (DOPMYJIMPOBKH, OOOOIIEHHS; TOMEYaTh Ba)XKHBIC
MBICJIM, BBIACIATH KIIOYCBBIC CJIOBA, TCPMUHBIL. HpOBCpKa
TEPMHUHOB, TIOHSTHI C IMOMOIIBIO JHIMKIIONE/HIA, CIIOBAPECH,
CIIPaBOYHHUKOB C BBIIIUCBIBAHHUEM TOJIKOBAaHUU B TCTpalb.
O6o3HaueHue BOIIPOCOB, TEPMHUHOB, MaTepuana, KOTOpbIe
BBI3BIBAIOT TPYAHOCTHU, IMOUCK OTBCTOB B peKOMeHﬂyeMOﬁ
nutepatype. Eciu camocTosTeNnbHO He yaaeTcst pa3o0paThes B
Marepuaie, HeoOoxoaumMo chOpMyYIUPOBATh BOMIPOC U 3a7aTh
MpernojaBaTelio Ha JEKIMH WU Ha MPAKTUYECKOM 3aHSATHH.

[IpakTueckoe KoHncnexktupoBanue pekoMeHAyeMbIX HCTOYHHMKOB. Pabota ¢

3aHATHE KOHCIIEKTOM JIEKLIMH, MOATOTOBKA OTBETOB K KOHTPOJBHBIM
BOIIPOCaM,  INPOCMOTP  PEKOMEHIYEMOM  JINTEPATYpBHI.
[IpocnymmuBanue ayauo- U BUACO3AIUCEN 10 3aJaHHOU TEME,
BBINIOJTHEHUE pacueTHO-rpaUuecKkux 3aJaHul, pelieHue
3a/1a4 110 AJITOPUTMY.

JIaGoparopHas paboTa JlaGopaTopHble pabOThl MO3BOJIAIOT HAYYUTHCS MPUMEHSThH
TEOPETUYECKHE 3HaHMs, I[IOJIy4eHHble Ha JIeKUUU TpU
pelIeHNH KOHKPETHBIX 3a7a4u. YToObl Hanbosee paluoHaibHO
U TIOJIHO UCTOJIb30BaTh BCE BO3MOXKHOCTH JITAOOPATOPHBIX IS
MOJIFOTOBKHM K HUM HEOOXOJUMO: CIEeIyeT pa3o0paTh JIEKIHIO
1o COOTBETCTBYIOLIEH TeMe, 03HAKOMUTCS C
COOTBETCTBYIOLIIMM  pa3JieioM ydeOHHKa, mpopadboTarh
JIOTIOIHUTENBHYIO JTUTEPATypPy U UCTOYHHUKH, PEIIUTDH 33J1a4uH
Y BBIIIOJHUTD JPYrUe MMCbMEHHBIE 3aJaHUS.

CamocTtosarenbHas pabora CamocrosiTenbHast ~ paboTa  CTYIEHTOB  CIIOCOOCTBYET
rITyOOKOMY YCBOEHHUSI y4eOHOro Marepuana U pPa3BUTHIO
HaBBIKOB  camooOpa3oBanus. CamoctosTenbHas paboTa
MpearosaraeT Cleayoe COCTaBISIONIUE:

- pabora ¢ TEKCTaMH: YYEOHHMKAMH, CIPABOYHHKAMH,
JIOTIOTHUTENBHON — JIUTEpaTypol, a Takke mnpopaboTka
KOHCIIEKTOB JICKITU;

- BBITMOJIHEHHUE JIOMAITHUX 3a/IaHUH U pacyeToB;

- paboTa HaJl TeMaMu JUIsl CAMOCTOATENBHOTO U3Y4YEHUS;

- ydacTHe B paboTe CTyAEHYECKHUX HAyYHBIX KOH(EPEHIHH,
OJIMMIINAJ;




- IIOATOTOBKA K HpOMeXQYTOqHOﬁ aTTeCTaluu.

IToaroroBka K IpOMeEXKyTOYHOMN
aTTecTaluu

l'oToBUTBCS K  IPOMEKYTOYHOM  aTTECTAllUM  CIIEYET
CHUCTEMAaTUYECKH, B TE€YCHHE Bcero cemecrpa. VIHTeHCUBHas
IOATOTOBKA JOJ/DKHA HA4aTbCAd HE IMO3JHEE, YEeM 3a
MECSAL-TIONTOpPa A0 INPOMEKYTOYHOM arrecTanuu. JlaHHbIE
nepes 9K3aMEHOM, JK3aMEHOM, DK3aMEHOM, 3K3aMEHOM TpHU
IHs. 3G (EeKTUBHEE BCEro HCIOJIb30BATh AJS IOBTOPEHUS U
CUCTEMATU3alMK1 MaTepHuala.
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