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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 ocBOeHNSA 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 JIFOACKHUX 3aTpaT B CUCTEMax
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. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCHUIIJIMHE

[Iportecc  w3ydeHus  AUCHUIUIMHBI ~ «VICTOYHUKM W CHUCTEMBI
TEIUIOCHAOKEHUS HallpaBiieH Ha (OPMUPOBAHUE CIETYIOIINX KOMIETCHIINN:

OIIK-2 - cmocoOHOCTBIO JAEMOHCTPUPOBATh 0a30BbIE 3HAHHUA B 00JACTU
€CTECTBEHHOHAYYHBIX JUCIHUIUINH, TOTOBHOCTBIO BBIABISATH €CTECTBEHHOHAYUYHYIO
CYITHOCTh TIpOOJieM, BO3HHUKAIOIIUX B XOJ€ MPO(PECCHOHATHHON AEITeITHbHOCTH;
OPUMEHATH Ui WX pa3pelieHrss OCHOBHBIE 3aKOHBI E€CTECTBO3HAHUS, METOJIbI
MaTeMaTUYeCKOro  aHajlu3a M MOJEJIUPOBAaHUS,  TEOPETUYECKOTO U
HKCIIEPUMEHTAJIBHOTO UCCIIEI0BAHUS

[1K-1 - cnocoOHOCTBIO y4acTBOBaTh B cOOpe M aHAJIN3€ MCXOJHBIX JaHHBIX
JUIL TIPOEKTHUPOBAHUS SHEProOOBEKTOB M HMX D3JIEMEHTOB B COOTBETCTBHM C
HOPMAaTUBHOU TOKYMEHTalen

[IK-2 - cnocoOHOCTBIO MPOBOAUTH PACYETHI MO THUIOBBIM METOJIUKAM,
IPOEKTUPOBATH TEXHOJIOTMUECKOE 000PYI0BaHUE C MCIIOJIB30BAHNUEM CTaHIAPTHBIX
CPEICTB aBTOMATHU3AIlMM TPOCKTUPOBAHUS B COOTBETCTBUU C TEXHHYECKUM
3aJlaHueM

[IK-4 - crnocoOHOCTBIO K MPOBEACHUIO JKCIEPUMEHTOB IO 3aJlaHHOU
METOJMKe, 00paboTKe W aHaIu3y IMOJYYEHHBIX PE3yJbTaTOB C MPUBJICYCHUEM
COOTBETCTBYIOIIIETO MAaTEMaTHUYECKOTO anmnapara

Pe3yabTarbl 00yueHnsl, XapaKTepu3ylomue

Komnerenuus
¢opMHPOBAHHOCTH KOMIIETCHIIUH

OIIK-2 3HaTh OCHOBHbIEC (PU3UYECKHE 3aKOHBI,
XMMUYECKHE PEaKIIUU 3aMeIeHUs coyeit
MarHus ¥ KaJbIHsl, OCHOBBI TEOPETUUECKOE
TETUIOTEXHUKH U TeIJIOMaccooOMeHa,
0COOEHHOCTH TE€YEHUS Ta30B U KUAKOCTEH B




KaHaJlaX

YMETh IPOBOJUTH HKCIIEPUMEHTATILHBIC
WCCJICIOBAHMSI, BBISBIISITH €CTECTBEHHOHAYYHYIO
CYITHOCTh TIPOOJIEMBI, COOTHOCUTH TIOJTyUYCHHBIE
pe3yabTaThl C OCHOBHBIMU 3aKOHAMU
€CTECTBO3HAHUS

BJI1aACTh MCTOAAaMHU MAaTCMATHUYCCKOI'O aHaJIM3a U
MOACIUPOBAHHUECM, a4 TAKIKC TCOPCTHUICCKOI'O U
OKCIICPUMCHTAJIbHOI'O UCCIICIOBAHUA

[TK-1

3HATb OCHOBHBIC IIPUHIUITNAJIBHBIC CXCMBbI
MCTOYHUKOB TCINIOCHA0KEHUS U CHCTEM
T€HJ'IOHOTp€6J'IeHI/I$I, a TaK)K€ B3aUMOCBA3b
MCKAY OTACIIBHBIMHU 3JICMCHTAMH 3TUX CUCTCM

YMETh MPaBWIHHO COOPATh U MPOAHATU3UPOBATH
HMCXOJHBIC JaHHBIE 00 00BEKTE, UCIOIB30BaTh
HOPMAaTUBHYIO JOKYMEHTAIIMIO U TEXHUYECKUE
PEKOMEHIAIMHU MPU MPOCKTUPOBAHUU
DHEPIreTHICCKUX 0OBEKTOB

BJIaJICTh HOpMAaTUBHOU HokyMeHTanuet CHull,
[TP, TenioBbIMU MPOEKTAMU IHEPTETUUECKUAX
00BEKTOB

[1K-2

3HaTh OCHOBHBIE METOJUKH pacyeTa TEIUIOBBIX
CXEM Pa3JINYHBIX HCTOYHUKOB
TEIMJIOCHAOKEHUSI, aKKyMYJISITOPOB Tapa u
rops4en BOJbl, @ TAK)KE€ METOIUKH TEILJIOBOTO U
TUAPABINYECKOIO PACUETOB TEIUIOBBIX CETEN U
I1apOIPOBOJIOB

YMETb COCTABJIATH TEIUIOBOH OanaHc
TEIJIONOTPEOIIAIONIEH YCTAHOBKH JIJIs
pa3IMYHBIX PEKUMOB PAOOTHI, CTPOUTH
COOTBETCTBYIOIINE TPapUKN TETLIOMOTPEOICHUS
Y pEeryJIUpPOBaHUs JAHHOTO 000PYIOBaHUS

BJIQJICTh MAKECTaAaMM IIPUKIIAJHBIX IIPpOrpaMm IJIsd
BBITIOJTHCHUA TCINIOBBIX M THAPABJINYCCKUX
pacdcTOB TCXHOJIOTHYCCKOT'O O60py,Z[OBaHI/I$I B
COOTBCTCTBHUHU C TCXHUYCCKHUM 3adaHUCM

[1K-4

3HATh TUIOTE3Y UCCIENOBAHUS U METOJIUKY
MPOBEICHUS TEMIIOTEXHUYECKUX UCTIBITAHUU 10
3aJJaHHOM MPOTrpamMMme

YMETh TIPOBOJUTH SKCIIEPUMEHT U TIOJTYyUUTh
HE0OXOIMMbIE JJaHHbIE, 00pabaThIBATh
PE3yNbTaThl, TIPOAHATU3UPOBATH UX U MOJTYIUTh
3aKOHOMEPHOCTH TIOBEICHHSI HCCIIETyeMOTO
00BbeKTa




BJIaJCTh MCTOAAMHU MAaTEMAaTHUYCCKOI'O aHAJIN3a
IMOJIYUCHHBIX aHAIIMTUYCCKUX U l"pa(bI/I‘{CCKI/IX
JAAaHHBIX B PC3YJIbTATC SKCIICPUMCHTA

4. OFBEM JIUCIUIIJINHBI
OOmrast  TPyAOEMKOCTh  JUCHMIUIMHBI  «VICTOYHHMKH

TeriocHadxeHusy cocrapisier 10 3.e.

u CHUCTCMbI

Pacrnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 10 BUAAM 3aHITUH

o4Has popma 00y4eHus

. Bcero| Cemectpbl

Bunbr yaeOHOM paboThI yacos | 5 5
AyIuTOpHBbIE 3aHSITHS (BCEro) 162 | 90 72
B Tom uncre:
Jlexknun 12 36 36
[TpakTueckue 3auarus (113) 72 36 36
JlaGopatopusbie pabotsl (JIP) 18 18 -
CamocTosiTesibHasi padoTa 162 | 54 108
KypcoBoii npoexkt + +
Yackl Ha KOHTPOJIb 36 36 -
Bunpl nngemyTquoﬁ aTTECTAMH - SK3aMEH, 3a4eT| + +
C OIICHKOM
OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 360 | 180 180
3a4.e]. 10 5 5

3a04Hast popma 00y4eHHUs
. Bcero| Cemectpsl

Bunbr yueGHOM paboThI wacos |7 3
AyauTOpPHBIE 3aHATHS (BCEro) 38 22 16
B Tom uncre:
Jlexun 16 8 8
[TpakTuueckue 3ausatus (113) 16 8 8
JlabopaTtopusie pabotsl (JIP) 6 6 -
CamocTosiTeibHasi padoTa 309 | 149 | 160
KypcoBoii npoexkt + +
Yacel Ha KOHTPOJIb 13 9 4
Bunsl np(jMencyTquoﬁ aTTECTALlMK - OK3aMEH, 3a4eT| + +
C OIICHKOM
OO01mast Tpy10€MKOCTb:
aKaJIEMUYECKHUE YaCHI 360 | 180 | 180
3a4.e. 10 5 5

5. COAEP) KAHUME JUCHUIIJIMHBI MOAYJISA)
5.1 Conep:xxanue pa3aejoB JAUCHUIIMHBI

H

pacmnpenesieHue




TPYAOEMKOCTH 10 BUIaM 3aHATHIA
ouHasi popma oOyueHust

Ne /it

HaumenoBanue
TEMBI

Conepxanue paszena

Jlekig

IIpax
3aH.

JIab.
3aH.

CPC

Bceero,
yac

1

Bsenenue.
IIpombInieHHbIE
MOTPEOUTEITN
napa ¥ ropsuei
BOJBI

Pacyer noreps 1 BHYTpEHHHX
TETIIOBBIIETICHIH B
MPON3BOJICTBEHHBIX I[EXaX.
TerutoBoit Oamanc
MPOU3BOJCTBEHHBIX
nomernieHuit. CHCTEMBI
MapoBOro, BO3AYIIHOTO U
BOJSTHOTO OTOIIICHHS
MPOMBIIUTEHHBIX ¥ YKHJIBIX
3/IaHUH U UX pacder.
Omnpenenenne pacxo/a Teia Ha
oToruieHue. ['opsiuee
BOJIOCHAOKEHUE, €T0
Ha3HAuYCHUE, OCHOBHBIE
napametpbl. OnpenencHue
Harpy30K ropsiaero
BOJJOCHAOKEHHS
HNPOMBIIUICHHBIX IPEANPHATHH 1
JKHJIBIX paiioHOB. I'paduku
Harpy30K ropsaero
BoJOCHAOKeHHs. BenTumsiust
MPOMBIIIUIEHHBIX IIeX0B. HopMbI
U ITapaMeTphl CAHUTApHOTO
COCTOSIHUSI BO3YILIHOH CpeIIbl
MPOU3BOJICTBEHHBIX 1
00IIECTBEHHBIX TOMEIICHHH.
Ornpenenexnue
TEIUIONIOTPEOICHHS
BEHTHJISIIHOHHBIX YCTaHOBOK.
Pesxxumsbl paboThr
BEHTHJISIIHOHHBIX CHCTEM,
rpaduKu UX TOTPEOICHUS.
CucreMbl KOHIUINOHUPOBAHHS
Bo3ayxa (CKB), ux Ha3HaueHue,
CXEeMBI, 00J1aCTh MPUMEHEHWUS,
OCHOBHOE U BCIIOMOTATeIbHOE
000pyJ0BaHUE, METOJIBI pacieTa.
Omnpenenenrie TOTPEOHOCTH B
Temie U Xxoaoze. Pexxumbl
paboTHI 1 METOBI
PeryJIUpOBaHUS TPOMBIIUIEHHBIX
CKB.

12
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CucreMsl
[IEHTPaJIM30BaHH
oro
TEIIOCHAOKEHUS
TIPOMIIPEIPHUST
1347 u
UCIIOJIB30BAHHE
BTOPHYHBIX
9HEPropecypcoB

CI/ICTeMbl LHECHTPAJIN30BaHHOT' O
TEIIOCHAGKEHUS
MPOMBIIUIEHHBIX TPEINPUATHH,
ux crpykrypa. [TapoBbie
CHCTEMBI, HX CXEMBI COCTaB
000pyI0BaHUsI, PEKHUMBI PaOOTHI
METObI perJ'[I/IpOBaHI/ISI u
obecrnieueHus1 HaJIKHOTO
napocHabxeHuss. CHCTEMbI
cbopa u Bo3Bpara KOHIEHCATa
MPOMBIIUIEHHBIX TTOTpeOuTEEH,
Ha3HaueHue, 06opyRoBaHue,
pexuMbl paboThl. MeTo bl
CHIDKCHUS TIOTEPh KOHICHCATA.
Bonsnslie cuctemsl
TEIUIOCHA0KECHHUS.
Kraccuduxarms cucrem.
JIByXTpyOHBIC 3aKPBITHIC 1
OTKPBITHIC CUCTEMBI, CXEMBI,
001aCTh IPUMCHEHHSL.
MHoroTpyOHbIE CHCTEMBI
MPOMBIIUICHHBIX TPESANPUATHH,
CXEeMbl, 00J1aCTh MPUMEHEHHUS,

10

18

44




MPEUMYILECTBO M HEIOCTATKH.
Bonsnsle cuctemsl ¢
OHOTPYOHOH TPaH3UTHOM
MarucTpajibio u AByXTpyOHOIT
pacrpeneauTeIbHON CeThIO.
OCoOeHHOCTH NTPHUCOETMHEHUS
noTpeOuTeNe! K TeIIOBBIM
ceTsiM. TeXHUKO-3KOHOMUYECKOE
COMNOCTaBIICHUE CHCTEM
TerocHa0xeHust. OCHOBHBIC
BHUJIBI SHEPTOPECYPCOB
MPOMBIIUICHHBIX TIPENPUATHI,
UX XapaKTepHCTHKA.
TexHUKO-9KOHOMHYEcKast
[eNeco00pa3HOCTh
Hucroab3oBanus BOP g
MIPOU3BOJCTBA Napa U ropsiuen
BOJIBI B TEIUIOYTHIIM3AI[OHHBIX
ycTaHOBKax. Buabl, mapameTpst
u rpaduku Bexoga BOP,
HCIIONB3YEMBIX JUISl BRIPAOOTKH
rapa u ropsiueit Boapbl. THIIBI
TEIIOYTHIN3AIMOHHBIX
YCTaHOBOK, CXEMBI, COCTaB
00opynoBaHUs, PEKUMBI
paboThI, METOBI pacyera.
CriocoObI peryaupoBaHust U
ONITHMH3AIIHY NTAPaMEeTPOB,
cocTaB 000pyIOBaHUS
TEIIOYTHIN3AIMOHHBIX
yCTaHOBOK. MeTotuka
OTIpe/IeNICHUS] SKOHOMUH
TOILTHBA U
TEXHUKO-3KOHOMHUYECKIX
noxaszarenei
TETIOYTHIN3AHOHHBIX
YCTaHOBOK. MeTO/IbI 3alUTHI
OKpY’Xarolel cpeabl npH padore
TEeIJIOYTHIN3AIMOHHBIX
YCTaHOBOK.

IIpomblnieHHbIE
apoTypOUHHEBIE
JNEKTPOCTAHIIH
U UX TEIUIOBbIE
CXEMBI

[IpombInuieHHbIE
napoTypOWHHEIE
3NEKTPOCTAHIINH, UX
Ha3HAuYeHUE, CXEMBI,
obopynosanue. [Tapamerpsl,
o6JiacTh MPUMEHEHHS
IPOMBIIIJICHHBIX
3NIEKTPOCTAHIAH.

D¢ dexTHBHOCTD
KOHJIEHCAIIHOHHOTO 1
TETIO(QHUKAITMOHHBIX IIUKJIOB.
MeTtoab! onpenenenus
OKOHOMMUHU TOIJIMBA ITPU
KOMOMHUPOBaHHOW BBIPaOOTKE
3JIEKTPOIHEPTUU U TEIUIOTHI HA
TOL. BnusHie HaYambHBIX 1
KOHEUYHBIX ITapaMeTPOB T1apa,
MPOMEKYTOYHOTO Heperpesa
napa Ha 3 (HeKTHBHOCTH pabOTHI
MPOMBIIIIEHHBIX
3JIEKTPOCTAHLINMN.
TeXHUKO-9KOHOMUYECKUE
OCHOBBI BEIOOPA ONTUMAITBHBIX
napameTpoB. 3aBUCHMOCTh
SHEepreTUYecKon

3G PEKTUBHOCTH TEILIOPUKAIUT
OT Ha4aJILHBIX TaPaMETPOB Mapa
na TOIl u napamerpon
0oTOMpaeMoro mapa.
PerenepaTtuBHbIil 10A0TpEB

12

12

22

46




MUTATEeIbHBIA BOJIBL.
TeXHUKO-3KOHOMUYECKOE
o0ocHOBaHME BEIOOpa
ONTHMAJIBHOTO YHCIIA U
HapaMeTpoB pereHepaTHBHBIX
0T00poB. CMECHUTENBHBIE U
MOBEPXHOCTHEIE
pereHepaTuBHbBIC
MOJOTPEBATEIH.
DHepreTU4ecKue
XapaKTEePUCTUKU KOTIOB U
TypOuH. JlmarpaMmMsbl pexKuMOB
TeIIO(QHUKAINOHHEIX TYpOHH 1
npeenbHbIe Harpy3ku. Beioop
THIIA ¥ KOJINYECTBA OCHOBHOTO
000pyIOBaHUS MPOMBIIILICHHBIX
TOL. IMpaBuno pesepsa.
OCHOBHEBIE CXEMBI OTITyCKa TeIlIa
TOLI ¢ mapom u ropsiaeii BoAoii,
CpaBHEHHE UX YKOHOMHUYHOCTH,
HaJIeKHOCTH, KAIUTAJIbHBIX
3arpat. Pactipenenenne
TEIIOBBIX HArPy30K MEXKIY
0TOOpaMH U MUKOBBIMU
BOJIOTPEHHBIMU KOTIAMH.
Koadduuuent rernodukarmm,
€ro TeXHUKO-?KOHOMHYECKOE
000CHOBaHHE U OTIpeIeIICHHE
ONTHMAJIFHOTO 3HAUCHUSL.
CoBMecTHast paboTa KOTEIbHBIX,
TOLI, TernnoyTuIn3auoOHHbIX
YCTaHOBOK B CHCTEMax
TeIUI0CHA0KEeHUS
MIPOMBIIUIEHHBIX TIPEIIPUATHH.
AHanu3 TEIUIOBBIX CXEM U €€
3JIEMEHTOB METOJIOM

K03 UIHeHTa IEHHOCTH TeIlia
1 KO3 PUIHUECHTOB U3MEHEHUS
motHocty. KITJ[ u yaensHble
pacxoabl TorBa. CoOCTBEHHbBIE
Hyx161 TOLl 1 MeponpusTHs IO
CHIDKCHUIO TIOTPEOICHNS TeTia
1 3JIEKTPOIHEPTHH Ha
COOCTBEHHBIE HYXIBI. MeTOoabI
ucnosszoBanus BOP Ha
napoTypOUHHBIX
3JIEKTPOCTAHLMSX. Y J€NIbHbBIE
KaInuTaJIbHBIC 3aTpaThbl U
ce0eCTOMMOCTh SHEPTUU
MIPOMBIIIUIEHHBIX
anekrpocranimii. Kommnonoska

TOIL

["a30TypOuUHEL,
MaporasoBele U
SIZIEpHBIE
JHEpPreTHYECKHE
YCTaHOBKH u
3NIEKTPOCTAHIINH

an/IHLU/Il'[I/laIle])Ie CXEMBbI,
HapaMeTpsl ¥ SHepreTuIecKas
3¢ GEeKTHBHOCTB Ta30TYPOUHHBIX
Y [IapOTa30BbIX YCTAHOBOK.
Mertopl pacyeTa cxeM U
olpe/ielieHUe MoKa3areei
JHEPreTHYECKOH 1
SKOHOMUYeCKor 3 pexkTuBHOCTH
I'TY u III'Y. Ucnonb3oBanue
ATOL, ACT, ACTII gns
TEMIOCHA0KEHUS
HPOMBIIIICHHBIX NPEANPUSITHH.
Oco6eHHOCTH KOHCTPYKIHH 1
PEKUMOB PabOTHI SIEPHBIX
peakTopoB. OCHOBHBIE CXEMEI,
HapaMeTpbl, YHEPTECTHUCCKHE
XapaKTePUCTHKU U
TEXHUKO-3KOHOMUYECKHE

16

28




nokaszarenu ADC. Bo3MoxHbIe
CXEMBI TEIUIO- U MAapOCHAOKEHHS
HpeINpUATHHA OT aTOMHBIX
CTaHIUIH.
BricokoTemmnepaTypHble ra3oBble
SIICPHBIC PEAKTOPBL 1
BO3MOXHOCTH HX
UCIIOb30BAHUS IS
TeMI0CHA0KEHUS IPEATIPUSITUH.
HoBsle MeTO/IbI BEIPAOOTKU
3NEKTPO3HEPTUH.
MI'I-reHepaTopsl, TOILIUBHEIE U
TEPMOIMHCCUOHHBIC YIEMEHTHIL.

Pexumel
PeryaupoBaHus U
OTIIyCKa Temja B
cUCTEMY
LIEHTPAJIM30BaHH
oro
TEIUIOCHAOKEHHUS

Ha3naueHue u cTpyKTypa CHCTEM
perynupoBaHusi. Bo3moxHbIe
METOIbI PEryIUPOBAHHS
TETIOBOII HArPY3KU B CHCTEMax
HEHTPAIM30BaHHOTO
TEIUIOCHAOKEH NS, UX aHAJIU3.
PerynupoBanue oTirycka Teruia
13 IIAPOBBIX CETEH.
AKKyMYJIATOPBI Tapa, UX
IMpUMEHEHHE U pacdeT.
LlenTpansHOE perynupoBaHue
OJIHOPOJIHOM U pa3HOPOAHON
TETIIIOBOI Harpy3KH BOJISTHBIX
CHCTEM TEIJIOCHA0KEHHSI.
I'padpuxu Temneparyp u
PacxoJI0B TEIJIOHOCUTEIEH.
MeTomb! IEHTPAITBEHOTO
peryJIpOBaHUs CyMMapHBIX
Harpy30K OTOIUICHUS U TOPSIEro
BOJIOCHA0KEHUSI TOPOJIOB.
MeToa1 KOPPEKTHPOBKU
TeMIIepaTyPHBIX TPApHKOB Ha
BBOJIaX HPEIPHUSATHH,
MOJTy4aeMBIX TOPSIYIO BOIY OT
paifonnsix TOILI.

D HekTHBHOCT pa3TUIHBIX
CHCTEM PETYJIUPOBAHHUS OTITyCKa
Temna. AKKyMyJIHPOBaHHE
terta. CXeMsl, pacyer U
PEXUMBI pabOTHI
TEII0aKKYMYJIHPYIOIHX
YCTaHOBOK.

16
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I'unpaBnuueckuit
pacdeT TeIIOBBIX
cereit

3aauu ruIpaBIndecKoro
pacuera. OCHOBHBIE TpeOOBaHNUS
K PEKUMY JaBJICHHS TETIOBBIX
ceteil. Meroauka pacuera
TPaH3UTHBIX U Pa3BETBICHHBIX
IapoIPOBOJIOB U BOJSHBIX
TEIUIOBBIX ceTeil. Pacuer
JIMHEWHBIX ¥ MECTHBIX ITOTEPh
nasieHus. [Ibesomerpuueckuit
rpaduK ¥ METOX eTo
noctpoerust. Onpenenenue
MapaMeTpoB CETEBHIX U
MOAITITOYHBIX HACOCOB I10
IbE30METPUIECKOMY rpaduky.
Br16op cxem mpucoeuHeHNs
abOHEHTCKUX YCTaHOBOK IO
MbE30METPHIECKOMY Ipa(uKy.
T'unpasnuueckuil pexum cucteMm
TEeIIOCHA0KEHNSI.
T'unpasnnyeckue
XapaKTePUCTHKN HACOCOB,
TETJIOBBIX CETEH, PEryIsaTOpOB.
Pacuer runpasnuueckoro
pexHuMa CHCTEM
TEMIOCHA0KEHNSI.

18

34




I'uppaBnnueckas ycToiMunBOCTb
TenIoBbIX ceTeil. CXeMsl
3aKperUIeHHs AaBJICHUS B
HEUTpaJbHBIX TOUKaX, APYTHE
METO/IbI HOBBIIICHUS
TUIPABIMYECKOH yCTOWYMBOCTU
TEIUIOBBIX CETCH.
I'unpasnuueckuii ynap B
TETIOBBIX CETAX, IPUIUHBI U
nocnenctsus. Meto s 60psObI ¢
THAPABINYECKUM YIapOM.

Tennosoii pacuer
TEIIOBBIX CeTeH

KoHCcTpyKIMY 1 THITBI
MPOKJIAJI0K TEILUIOPOBOJIOB
npennpuatuii. Hapzemusie u
MOJ3€MHBIE, KAaHAJIBHBIE U
OeckaHaIbHbIC IPOKIIAAKU
TEIUIOBBIX CEeTEH.
Tennou3oasOHHbIE
MaTepHaTbl U KOHCTPYKITHH,
MPUMCHSIEMBIC B TCTIJIOBBIX
ceTsx. 3aJa4u TeII0BOrO
pacuera cereil. Ornpenenenue
TEPMHUYECKOTO COIPOTUBIICHHUS
OTHOTPYOHBIX M MHOTOTPYIHBIX
TEIUIONIPOBOJOB JJIS PA3IMIHBIX
BUIOB MpOKIagky. OnpenencHue
MECTHBIX TEIJIOBBIX MTOTEPb.
Koadpdurment sdppexTuBHOCTH
TeII0BO# n3ossiiuu. [lanenue
TEMIIEPATyPhl TCINIOHOCUTEIIS 110
JUTMHE TETLIOMPOBO/IA.
OCHOBHBIE IPEATIOCHITKH IS
BBIOODPA TETION30JISIIMOHHON
KOHCTPYKIIMU M TOJIIHHBI
TETI0BOM U330,
TeXHUKO-IKOHOMUYECKas
OTITUMH3AITHUS] TOJIIUHBI
TETUIOBOH M30JISILIMHU.
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30

Konctpykiun u
TIPOYHOCTHOU
pacdeT TeIIOBBIX
cereit

Tpaccer u npodus
TETIIONPOBOA.
KoHCTpyKTHBHBIE OCHOBHBIE
aneMeHTH. TpeboBaHus,
HpeIbsBIsIEMbIE K
TemtonpoBogaM. OCHOBHBIE
METO/IbI 3aIIUTHI TEIUIONPOBOJIOB
oT kKoppo3uu. [TaBuIIbOHEI 1
KaMepBbI 0136 MHBIX
TETIIONPOBOAOB. 3alHuTa
MOA3EMHBIX TEIUIONIPOBOIOB OT
3aTOIICHUs. Y CTpOICTBa
MPOAOIBHOTO JIPEHAXA.
Koucrpykiun u TpeboBanus,
NpEABABIACMBIC K JPCHAXKaM.
TpyO#l, ucrionb3yeMble B
TEIUIOBBIX ceTsX. [IpounocTHOMI
pacueT TpyOonpoBomoB. OmopE!
TETIIONPOBOIOB MPHU Ha/[36MHBIX
U MTOJ3€MHBIX MTPOKIIaKaXx.
Knaccndukanum n KOHCTPYKIUH
onop. OnpeaeneHue peaxiyii B
MOABHKHBIX N HCITOABWXKHBIX
onopax. Paccrosiuue mexay
MOABIKHBIMU Y HETIOABIKHBEIMU
onopamu. Kommencanust
TEeMIIepaTypHBIX Ae(OpMaIHii.
CaJIbHUKOBBIE 1 JIMH30BEIE
KOMIIEHCATOPBI, pacyeT OCEBBIX
YCHJINH KOMIIEHCAaTOPOB.
EcrecTBeHHast KOMIIEHCALIUS
TEMIIEPATYPHBIX IehOpMaIHH.
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II, S, Q3 - oOpa3uble
KOMIICHCATOPBI, UX pacyeT.

OGopynoBanue u
pexum
IKCIUTyaTaluu
TEIIOBBIX
THOACTaHIAN
MIPOMIIPEIPHUIT
it

TermioBbIe MOACTAHITUH,
HEHTPaJbHBIC U MECTHEIE
TEIIIOBEIE ITYHKTHI,
HNPUHIUITHATEHBIE CXEMBI,
OCHOBHOE U BCIIOMOTaTeIIbHOE
obopynoBanue. Meronuka
pacuera u BEIOOp 000pyHOBaHUS
TEIUIOBBIX MoACTaHIMM. CBA3b
TETUIOBBIX MOACTAHIMMN €
TETUIOBBIMH UCTOUHHKAMH.
KonnencarocbopHbie
MOACTAHIIUY U UX Y3JIBL,
000pyI0BaHUE, PEIKIMBI
paboTHI, METOANKA pacueTa
TETUIOBBIX CXEM M
obopyznoBaHue.
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Hrtoro

72

72

18

162

324

3a04Has (popma 00yuyeHuUs

Ne /it

HaumenoBanue
TEMBI

ConeprxaHue paszena

Jlekng

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
qyac

Beenenue.
[IpoMsbInTeHHBIE
MOTpeOuTeNIN
napa u ropsiaeit
BOJIBIL.

OrormieHre NPOMBIIIICHHBIX
3naHuid. Pacuer noreps u
BHYTPEHHHX TEIUIOBBIICICHHUH B
MPON3BOJICTBEHHBIX L[EXaX.
TerutoBoii Gananc
HPOM3BOJICTBEHHBIX
noMereHnii. OnpeneneHne
pacxo/ia Teria Ha OTOIUICHHE.
CucreMsl TapoBoro,
BO3JIYIITHOTO U BOJSTHOTO
OTOIUICHHUS! TPOMBIILICHHBIX U
KWIBIX 31aHui. OnpeneneHue
TEIJIONOTPeOICHHS
BEHTWISIIMOHHBIX YCTAHOBOK.
lopstaee BomocHaOKeHUE, €r0
Ha3Ha4YeHUE, OCHOBHBIC
napametpbl. OnpeneneHue
Harpy30K ropsiiero
BOJIOCHA0KEHHS
MPOMBIIUIEHHBIX TPEINPHUATHH 1
XKUIBIX paitoHoB. ['paduku
Harpy30K ropsiiero
BostocHa0OxeHus1. CHCTEMBI
KOH/THLIHOHHPOBAHNUS BO3/IyXa
(CKB), ux Ha3Ha4Y€HHE, CXEMBI,
0071aCTh IPUMEHEHHS, METO/IBI
pacuera. Onpenenenue
HOTPEOHOCTH B TEIJIC M XOJIOAE.
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CucreMsl
[IEHTPaJIM30BaHH
oro
TEIIOCHAOKEHUS
TIPOMIIPEIPHUST
WM.
Hcnons3oBaHue
BOP.

CHCTeMBI LIEHTPaIN30BaHHOTO
TETIOCHA0KEHHS
HPOMBIIIICHHBIX TPEIMPUITHHA.
ITapoBbIe CHCTEMBI, UX CXEMBI
cocTaB 000py/I0BaHHU, PEIKUMBI
paboThI U METOIbI
perynupoBanusi. CucteMs! coopa
¥ BO3BpaTa KOH/eHcaTa
IPOMBILICHHBIX TOTpeOuTeNei,
UX Ha3Ha4YeHHe 1 000pyI0BaHME,
pexuMBbl paboTsl. BosiHbie
CHCTEMBI TeIIOCHA0KEHHUS
HPOMBIIIICHHBIX HPEINPUITHH.
Kraccuduxarms cucrem.
JIByXTpyOHbIE 3aKpBITHIE 1
OTKPBITHE CUCTEMBI, CXEMBI,
0011aCTh IPUMEHEHHUSL.
MHoroTpyOHBIE CHCTEMBI
HPOMBIIUICHHBIX OPEINPUSITHH,
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cXeMbl, 001aCTh IPUMECHEHHUS,
MIPEUMYILECTBO U HEJOCTATKH.
Bogsnble cuctemsl ¢
OTHOTPYOHOM TPaH3UTHOM
MarucTpajibio H AByXTpyOHOIT
pacrpeneauTeIbHON CeThIO.
OCoOeHHOCTH NTPHUCOETMHEHUS
NOTpeOHTENeH K TETIIOBBIM
ceTaM. TeXHHKO-3KOHOMHYECKast
LeNIecO00Pa3HOCTh
ucnosp3oBanus BOP ms
MPON3BOJICTBA ITapa U ropstaeit
BOJIBI B TEIUIOYTHIIM3AI[IOHHBIX
YCTaHOBKaX.

IIpombIleHHBIE
napoTypOUHHbBIE
NEKTPOCTaHIIH
1 UX TEIUIOBBIE
CXEMB,
ra3oTypOHHHbIE
1 Tapora3oBbIe
SHEPreTHYECKHUe
YCTaHOBKH.

[IpoMsInuieHHBIE
napoTypOuHHbIE
3MEKTPOCTAHINH, UX
Ha3HAUCHUE, CXEMBI,
obopynoBanue. DpHeKTHBHOCTH
KOHZIGHCAIIHOHHOTO 1
TEeIIO(HUKAIIMOHHBIX [IUKJIOB.
MeTtozb! onpeeeH s SKOHOMHUS
TOIUTMBA IPH KOMOMHUPOBAaHHON
BBIPAOOTKE 3NIEKTPOIHEPTUH U
TeroTsl Ha TOLI.
PereneparuBHblii nogorpes
MUTATENbHBIN BOABIL. JlarpaMMbl
PEKHUMOB TEIIOPHKAITMOHHBIX
TypOuH. [IpuHIMTHATEHBIE
CXEMBI, TapaMeTpHl 1
sHepreTHyeckas 3GHeKTUBHOCTD
Ta30TypOMHHBIX U ITApOTa30BBIX
yCTaHOBOK. MeTo/ibl pacuera
CXeM U OIIpeIeICHNe
roKa3zaTesiell SJHepreTUIecKoil u
9KOHOMHYECKOH (P PEeKTHBHOCTH
I'TY uIIl'Y.
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Pexum
peryIupoBaHUs U
OTITyCKa TeIula B
CUCTEMY
LEHTPaJIM30BaHH
oro
TEIUIOCHAOKEHUS

Hasnauenue cucrem
peryiupoBaHus. Bo3mosxHbIE
METO/IBI PETYINPOBAHUS
TEIUIOBOH Harpy3Kd B CHCTEMax
LEHTPATU30BAaHHOTO
TEIUIOCHAOKEH NS, UX aHAJIU3.
Perynuposanue oTmycka Teruia
13 IIApOBBIX CeTEH.
AKKyMYJIATOPBI apa UX
MpUMEHEHHE U PacyerT.
LlenTpanbpHOE perympoBaHue
OJIHOPOJIHOM U pa3HOPOAHON
TEIUIOBOH HArpy3KH BOASHBIX
CHCTEM TEIJIOCHA0KEHHSL.
I'paduku Temmneparyp u
pacxoJ10B TEIIOHOCUTEIIEH.

D HeKTHBHOCTD Pa3TUIHBIX
CHCTEM PETYIHPOBAHHS OTITyCKa
Teria. AKKyMyJTUpOBaHUE
terna. CXeMsl, pacdeT U
PEXUMEBI pabOoTHI
TEMI0AKKYMYJIHPYIOIIHX
YCTaHOBOK.
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['mapaBiauueckuit
pacyer TEeIIOBbIX
ceTel U
NapoIpOBOJIOB.

3aauu ruIpaBIndecKoro
pacuera. OCHOBHBIE TPeOOBaHNUS
K PEXKUMY JaBJICHUS TEIIOBBIX
cerell. Meronuka pacyera
TPaH3UTHBIX U Pa3BETBICHHBIX
MaponpoOBOJIOB U BOJASHBIX
TEIUIOBBIX ceTel. Pacuer
JIMHEWHBIX ¥ MECTHBIX NTOTEPh
nasieHus. [Ibesomerpuueckuit
rpaduk 1 METOX ero
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noctpoenusi. OnpeneneHus
HapaMeTpoB CETEBbIX U
HOJIHUTOYHBIX HACOCOB IO
IbE30METPHIECKOMY TpaduKy.
Br160p cxeM mprcoeuHeHUs
AOOHEHTCKHX yCTaHOBOK ITO
IHE30METPHIECKOMY IpaduKy.

6 TennoBoii pacuet |KoHCTpyKINMH U TUIIBI
TETIOBBIX CETEH. |MPOKIAL0K TEIUIOMPOBOIOB
KoncTpykuuu u  [npeanpusTuii.

HpO'{HOCTHOﬁ TGHJ'[OI/BOJ'IS{L[I/IOHHLIB
PpacueT TCIUIOBLIX [MATCPpUAJIbl U KOHCTPYKIUH,
CeTeH. MIPUMECHSAEMBIC B TECIUIOBBIX

ceTsiX. 3aJauy TEIIOBOTO
pacuera ceteil. OnpenencHue
TEPMHUIECKOTO COMPOTHBICHUS
OHOTPYOHBIX 1 MHOTOTPYOHBIX
TETIIONPOBOIOB IS PA3TUIHBIX
BUJIOB pokaky. [Tanenue
TeMIIepaTypbl TEIUIOHOCHTEIIS 10
JUTMHE TEIUIONPOBO/IA. 2 4 - 51 57
OrnpeneneHue TONMIUHBI
TEII0BOM U30JISILUHU.
[IpounocTHO# pacuer
TpyOompoBo10B. Omops
TETIIONPOBOIOB MPHU HA[36MHBIX
U MTOJ3€MHBIX MIPOKIIaJKaX.
Kitaccudukanyy n KOHCTPYKIMH
onop. Komnencanus
TEeMIIepaTyPHBIX YAIHHEHUH.
OceBble KOMIIEHCATOPEI, pacyeT
OCEBBIX YCHJINH KOMIIEHCATOPOB.
PanmanbHble KOMIEHCATOPEI, HX
pacder.

HUroro 16 16 6 309 347

5.2 IlepeueHb 1a060paTOPHBIX PadoT

JlaboparopHas paboTta Nel Uccnenosanue pereHepaTUuBHOTO
TEIJI000-MEHHOTO amnmapara C TICEBJOOKUKEHHBIM CJIOEM MPOMEXYTOYHOTO
TETIJIOHOCH-TEJS IJIs1 yTUITU3aIiu ra3000pa3Heix BOP.

JlaGoparopuass pabora Ne2 HWccnemoBanue II-oOpa3zHOro KomMreHcaTopa
TeMIIepaTypHBIX aedopmaIiuii.

JlaGoparopnass  pabora  Ne3  HcciemoBanwe  peXHMOB  pabOTHI
BOJIO-CTPYMHOI'O dJIEBATOPA.

JlaGoparopHas pabora Ned W3yueHuwe TUIIPABINYECKUX XapaKTEPUCTHUK
PETYIUPYIOIIUX OPTaHOB TEIUIOBBIX CeTeH

6. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBeTrcTBMM ¢  y4eOHBIM IUTAHOM  OCBOCHHE  JIUCIUILIMHBI
MpeaycCMaTpUBaeT BBIMOJHEHUE KYpCOBOTO MPOEKTa B 6 ceMecTpe sl OYHOU
dbopmbl 00yueHus, B 8 cemecTpe A 3a09HOM (OPMBI OOyICHHS.

[Ipumepnass  tematumka  KypcoBoro  mpoekta:  «lIpoextupoBanue
[EHTPAITN30BAaHHOW CUCTEMBI TETUIOCHAOKECHUS»

3amauu, penaeMble TIPU BBITTOJTHEHUH KyPCOBOTO MTPOCKTA:

* PaccunThIBalOT TEIJIOBBIC HATPY3KH MPOMBINIIEHHBIX I[EXOB U YKHIIOTO
paiioHa.

» CrposAtcs rpauKy 3aBUCHMOCTH TEIUIOBOM HArpy3Kd OT TEMIIEpaTyphI




Hapy>KHOT'O BO3/1yXa U IPOJOJKUTENBHOCTH TENIOBOU HATPY3KHU.

* [IpenBapuTENBbHO BEIOMPAIOT OCHOBHBIE CXEMBI IPUCOEIUHEHUSI a0OHEHTOB
K TEIIJIOBBIM CETSIM.

* PaccuMThIBAIOT U CTPOAT rpauKu TEMIIEPATYP U PACXOJIOB CETEBOU BOJIBI
10 BUJIaM TEIIONOTPEOIEHHUS.

* BeinonHsAeTcs ruipaBInyecKuii pacyeT TEIUIOBBIX CETEH.

* BpinosHsAETCA TEIUIOBOM M THAPABIMYECKUN pacdeT MaponpoBOAa AJIs
IIOZa4M Mapa B IPOMBIIIJICHHBIE 11EXa.

* Crpoutcss mnbe30OMETpUYECKUN TpaduK ©  BBIOMPAIOTCS
NPUCOEINHEHNS A00OHEHTCKHUX YCTAHOBOK K TEIIOBBIM CETSIM.

* BeIONTHAETCA TEIIOBOM pacyeT TEIJIOBBIX CETEM.

* PaccunThIBaeTCs TEMIOBAs CXEMa KOTEJIBHOM.

* BpmonHSIOTCS TEIOBOM U THAPABIMYECKUN pacueTbl OosiepHOM
YCTAHOBKH [UJIS IIOJOTPEBA CETEBOU BOJBI. B cilydae MOKPBITHS HArpy3KHU ropsyero
BOJIOCHAOXEHUSI B JIETHUM NEpUOJA BOJOIPEHHBIMU KOTJIAMU  BBIIIOJIHAETCS
TEIUIOBOM Y THAPABIMYECKUM pacyeThl IOAOrpeBaTeNed Ui IOJO0IPEBa ChIPOU
BOJIBI.

KypcoBoii mpoekr BKIOYaT B
PaCUYETHO-TIOSICHUTEIILHYIO 3aIIUCKY.

CXCMbI

ceOs rpadUUecKyl0 4YacTh U

7. OHEHOYHBIE MATEPHUAJIbI IJIS ITPOBEJIEHUSA
MPOMEXYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JUCHUIIJINHE

7.1. Onucanue moka3zaresjieili U KPpUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3JIMYHBIX 3TaNax uX GopMUPOBAHUSA, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pesynbrarel TEKyIIEro KOHTPOJA 3HAHWUM U MEKCECCUOHHOW aTTECTAIMU
OIIEHUBAIOTCS MO CJICAYIOIIECH CUCTEME:

«aTTEeCTOBAH»;

«HE aTTECTOBAHY.

Pe3yabTaThl 00yueHus,
XapaKTepu3ylouue

Kpurepun

Komnerenuus cHOPMEPOBAREOCTH P — ATTECTOBaH He arrecroBan
KOMIICTCHITUHA
OIIK-2 3HAaTb OCHOBHBIE AxTHBHas paboTa Ha Brimonnenue Hespinonnenue
(u3MYecKre 3aKOHbI,  |PAKTHYECKUX pabor B cpoK, pabor B cpoK,
XMMHYECKHE PEAKIUHN |3aHATUSAX, OTBETH HA | IPEAYCMOTPEHHBI | IPEAYCMOTPEHH
3aMelIeHus coseit TEOPETUYECKUE it B pabounx Bl B pabo4nx
MAarHus 1 Kajblus, BOIIPOCHI IIPH 3aIIUTE mporpaMmax IIporpamMmax

OCHOBBI TEOPETHUYECCKOE
TCIIJIOTCXHUKHU U
TEIIoMaccooOMeHa,
0COOEHHOCTH TEUEHUS
ra3oB U KHIKOCTEH B
KaHajax

KYpCOBOT'O TIPOEKTa

YMETh IPOBOANTH
9KCIEPUMEHTAIbHBIC

Pemenne cranmapTHbIX
MPAKTHYECKHX 3a7ad,

Bremonaenne
paboT B CPOK,

Herimonnenune
paboT B CPOK,

HCCIICIOBAHHUA, HaIMCaHUE KypCOBOTO | IIPEIyCMOTPEHHEI | IPEXyCMOTPEHH
BBISIBIIATH HpoeKTa i B pabounx Bl B pabo4nx
€CTECTBEHHOHAYUHYIO nporpammax porpammax

CYIIHOCTb POOJIEMBI,
COOTHOCHTh




MOJTy4YEHHBIE
pe3yabTaThl €
OCHOBHBIMH 3aKOHaAMH

€CTECTBO3HAHMSA
BJIAJAETh METOAaMU IMoctpoenwne rpaduxos | Brimonnenne Hesbimonnenue
MaTeMaTHIECKOTO peryIupoBaHUs paboT B CPOK, paboT B CpOK,
aHaNN3a u COBMECTHOTO OTITyCKa [ IIPEAYCMOTPEHHSI | IPEIYCMOTPEHH
MozenupoBaHueM, a  [ternta. [Tloctpoenune it B pabounx BIif B pabounx
TaKXe TEOPETUUECKOTO [TbE30METPHIECKOTO porpamMmmax TporpaMmmax
1 3KCIepUMEHTaNbHOT O [rpaduka. Hanncanne
HCCIIeIOBAaHMS KypCOBOT'O POEKTA.

IK-1 3HaTh OCHOBHBIE AxTtuBHas pabora Ha Brinonnenue Hesbimonnenue
MIPUHINIHATbEHBIE MPaKTHYECKUX paboT B CPOK, pabor B cpok,
CXEMBI HCTOYHHKOB 3aHATHUSX, OTBETHl HA [ IPEAYCMOTPEHHSI | IPEIyCMOTPEHH
TEMJIOCHA0KEeHUS 1 TEOpEeTHYECKHE i B pabounx Bl B pab0o4nx
CHCTEM BOIIPOCHI IIPY 3allUTE Iporpammax porpammax
TEIJIONOTpeOIeHHs, @ |KypCOBOTO IIPOEKTa
TaKXe B3aUMOCBSI3b
MEXAY OTJETbHBIMU
3JIEMEHTaMH 3THX
CHCTEM
YMETbh IIPaBUIILHO Pemenne cranmaptaeix | Boemonnenne | HeBbimonaeHue
cobpatb u MPaKTHYECKUX 3a/1a4, paboT B cpoK, paboT B cpoK,
MIPOAHATU3NPOBATh HaIlMCaHUe KypcoOBOTO [ IIPEAYCMOTPEHHSI | TPEIyCMOTPEHH
WCXOJHBIE IaHHBIE 00 [mpoekTa it B pabounx BIii B pabo4nx
00beKTEe, UCIOIB30BATh nporpammax nporpammax
HOPMaTUBHYIO
JOKYMCHTAIUIO 1
TEXHUYECKHUE
PEKOMCHAINU IPHU
HPOEKTUPOBAHUN
9HEPreTHIECKUX
00BEKTOB
BianeTs HopmatuBHOW [[locTpoenue rpa¢ukoB [ Bemmonnenne | HeBsimonnenne
JOKyMEHTaIei perynupoBaHus paboT B cpoK, paboT B cpoK,
CHull, ITP, COBMECTHOTI'O OTIIYCKa | IPEyCMOTPEHHBI | IPEyCMOTPEHH
TETJIOBBIMH NIpoeKTaMy [Teria. [Toctpoenue it B pabounx BIii B pabounx
SHEPreTHIECKUX MTE30METPUIECKOTO porpammax Tporpammax
00BEKTOB rpaduka. Hammucanne

KypCOBOT'O POEKTA.

IK-2 3HaTh OCHOBHBIE AxTtuBHas pabota Ha Brinonnenue Hesbimonnenue
METOJIMKH pacyera MPAKTHIECKHUX paboT B CPOK, paboT B CPOK,
TEIIOBBIX CXEM 3aHATHAX, OTBETHI HA | IPENYCMOTPEHHBI | IPELYCMOTPEHH
Ppa3Iu4HbIX TEOPETUYECKUE it B pabounx BIi B pabounx
HCTOYHUKOB BOIIPOCHI IIPH 3aIUTE IporpaMmmax Iporpammax
TETUIOCHAOKEeHHUS, KypCOBOTO IPOEKTa
aKKyMYJISITOPOB Tapa 1
ropsiaeld BOJb, a TaKkKe
METO/IMKH TEIJIOBOTO
TH/IPaBINYECKOTO
pacyeToB TEIUIOBBIX
ceTell ¥ MaponpoBOJOB
YMETh COCTaBJIATh Pemenue crannaptaeix | Boeimmonnenue | HeBbimonneHue
TeIJI0BOH OastaHc MPaKTHYECKUX 3a/1a4, pabor B cpoK, pabor B cpoK,
TETUIONIOTPEOISIIoNel  |Hamucanne KypcoBoro | MpeayCMOTPEHHHI | IpeayCMOTpEeHH
YCTaHOBKH JIJIst MpPOeKTa i B pabounx BIif B pabo4Inx
Pa3IMYHBIX PEKUMOB porpamMmax TporpaMmmax

paboTHI, CTPOUTH
COOTBETCTBYIOILIUE
rpaduku
TEILIONOTPEOICHUS U
peryIupoBaHus




JIAHHOT'O

000pyI0BaHUs
BIIAJIeTh TaKETaMU [Moctpoenue rpadukoB [ Bemonnenne | HeBsimonunenne
MIPUKIIAJHBIX peryaupoBaHus paboT B CPOK, pabor B cpok,
IIporpamMm IJIst COBMECTHOT'O OTIYCKa | IPEXyCMOTPEHHEI | IPEXYCMOTPEHH
BBIIIOJIHEHUS TEILIOBBIX |Teruia. [locTpoenue it B paboumnx BIif B pabounx
U TUAPABIAYECKUX MBE30METPUIECKOTO porpaMMax IporpamMmax
pacdeToB rpaduka. Hammncanne
TEXHOJIOTUYECKOTO KypCOBOT'O IPOEKTA.
00OpyIOBaHUS B
COOTBETCTBHUHU C
TEeXHUYECKUM
3aJaHUEM

[1K-4 3HATh TUIOTE3Y AxTHBHas paboTa Ha Bremonnenne | HeBeimonnenue
HCCIIeIOBaHUS U MPAaKTUYECKUX paboT B CPOK, pabor B cpok,
METOJIMKY TIPOBEJCHUS |3aHATUAX, OTBETH HA | IPEAYCMOTPEHHHI | IpeAyCMOTPEHH
TEIIIOTEXHUYECKUX TEOPETUYECKUE it B pabounx BIi B pabo4nx
HCTIBITAHUH TIO BOTIPOCHI IIPH 3aIIUTE IIporpamMmax IporpamMmax
3aJJaHHOH ITporpamMMe  [KypcoBOro mpoeKkTa
YMETh NIPOBOAUTH Pemenue crangaptHeix |  BbinosnHeHue Hesbimonnenue
JKCHEPUMEHT U MPaKTUYECKHX 3a]a4, paboT B cpoK, paboT B CPOK,
MOJTyYHUTh HaMKMCaHUE KypCOBOIO | MPeXyCMOTPEHHEI | IPEXYCMOTPEHH
HEOOXOANMBIC JaHHBIC, [TpOEeKTa it B pabounx BIii B pabo4nx
00pabaTbIBaTh IporpaMmax IporpamMmax
pe3ynabTaThl,
MIPOaHATIU3UPOBATE UX
U TIOJIY4UTh
3aKOHOMEPHOCTH
HOBEJICHUS
UCCIIETyeMOT0 00BEKTa
BJIAJIETh METONAMU [Moctpoenue rpadukoB |  BrinonHenne Hesbinonnenue
MaTeMaTHYECKOTO PEryIHpOBaHUS paboT B CpoK, paboT B CPOK,
aHaJM3a MOJIyYeHHBIX [COBMECTHOI'O OTIYCKA | MPELyCMOTPEHHHI | IpeayCMOTpEeHH
AQHATTUTUYECKHUX U tema. [Toctpoenue it B pabounx BIii B pabounx
rpaUIecKuX JaHHBIX B[[TbE30METPHIECKOTO IporpaMmax IIporpamMmax

pesynbTare
SKCIIEPUMEHTA

rpaduka. Hanncanne
KypPCOBOT'O TIPOCKTA.

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU
Pe3ynbpTatel mpOMEXKYTOUHOTO KOHTpPOJSI 3HAHWUW OIICHWBAIOTCS B 5, 6
cemecTpe Mg o4yHOM (opmbl oOydeHus, 7/, 8 cemecTpe I 3a09HOM (HOPMBI
0O0y4YeHUsI TI0 YEThIPEXOAIIBHON CUCTEME:

«OTIIUYHO»,
«XOpOoILIO»,

«KYAOBJICTBOPUTCIILHO»
«HCYIOBJICTBOPUTCIILHO).

PesyabTaTel 00yueHus, Kputepun
lf:::::leﬂ ;;g ;;:[;’:) ';?H'?{l:cﬁi ouenuBanu | Oryimmyno | Xopomo Ynosa. Heynosi.
KOMIIeTeHIIMH b |
OIIK-2 3HATh OCHOBHbBIE Tect Brmonnen | Bemonnenu | Bemmonnernu | B tecte
¢usndeckue ue Tecta Ha| e Tecta Ha | e Tecra Ha |meHee 70%
3aKOHBI, 90- 100% | 80-90% 70- 80% |mpaBrIBHBI
XUMHUYECKHUE X OTBETOB
peakuuu

3aMEIICHUS COJICH
MarHus ¥ KaJblus,
OCHOBEI
TEOPETHYCCKOE
TEMJIOTEXHUKU 1
TEII0MAaccoOOMeHa,




0COOEHHOCTHU
TEUEHUs ra30B U
JKHIKOCTCH B

KaHaax
ymetb npoBoguth  |Tecr, 3amaun [IIpomemoncr|IIponemonct| 3amaun He
SKCIEPUMEHTANBHEI |peleHre pemeHsl B | p UpoBaH p upoBaH pereHbI
€ UCCJIeI0OBaHUS, CTaHJAPTHHI [ TOJHOM | BEpHBIH XOI | BEPHBIH X0
BBISBIISTh X oObeMe U | pemIeHus | pemeHHs B
€CTeCTBCHHOHAYYHY |IPaKTHIECK | ITOTydeHBI | BceX, HO HE |OONBIINHCTB
10 CYITHOCTD HX 3a71a4 BEpHEIC MIOJTy9ICH e 3a;a4
POOIICMEI, OTBETHI BEPHBIi
COOTHOCHUTH OTBET BO
MOJIy4YeHHbIE BCEX
pe3ynbTaThl ¢ 3a7a4ax
OCHOBHBIMH
3aKOHAMH
€CTeCTBO3HAHUS
BHaneTh Metogamu |Tecr, 3anaun |IIpomemonct|IIpogemonct| 3amaun He
MaTeMaTHIECKOTO |pelcHue peuIeHsl B | p HpOBaH p UpoBaH pelIeHbI
aHajau3a u CTaHIAPTHHI [ TOJHOM | BEpHBIH XOI | BEPHBIH X0
MOJICITHPOBaHUEM, a [X oObeMe U | pelIeHus | pemieHHs B
TaKKe MPaKTUYECK | ITONyYeHB! | BceX, HO He |OONBIINHCTB
TEOPETUIECKOTO H  |WX 3a7ad BEpHEIC MOJTy9ICH e 3a;a4
SKCTIEPUMEHTAIBHO OTBETHI BEPHBIN
T'0 MCCIICIOBAHUS OTBET BO
BCEX
3a7a4ax
IIK-1 3HaTh OCHOBHBIC Tect Brimonnen | Bemmonnenu | Beimonnenu | B tecte
HNPUHIUITHAIBHBIE ue TecTa Ha| e TectaHa | e TectaHa |MeHee 70%
CXEMbI HCTOYHHKOB 90- 100% | 80-90% 70- 80% |mpaBuibHBI
TEIIOCHAOKEHUS 1 X OTBETOB
CHCTEM
TETUIONIOTPEOICHNS,
a TakKe
B3aHMOCBSI3b MEXKITY
OT/IEIIbHBIMU
3JIEMEHTAMHU 3TUX
cHcCTeM
yMeTb NpaBwibHO  |Pemienue 3anaun [IIponemonct|IIponemonct| 3anauu He
cobpartb u CTaH/JapTHBI | pellieHsl B | p UPOBaH p upoBaH peteHsbl
MIPOAHAIU3UPOBATE |X [IOJIHOM | BEPHBII XOJ | BEPHBI X0
HCXOJHBIC JaHHbIE |MpaKTUYeCK | oObeMe M | pelieHus | pemeHus B
00 00BeKTE, X 3a1a4 TIOJIYYCHHI | BCEX, HO HE |OONBITUHCTB
HCII0JIb30BaTh BEpHbBIE MOJTy4eH e 3a1a4
HOPMAaTUBHYIO OTBETHI BEPHBIi
JIOKYMEHTALUIO U OTBET BO
TEXHHYECKHE BCEX
peKOMeHAalu pu 3aJa4ax
MIPOEKTUPOBAHUH
SHEPreTUYECKUX
00BEKTOB
BJIAJICTh Pemenue 3agaun |[Ipogemonct|IIpogemonct| 3agaun He
HOPMAaTHUBHOM MIPUKJIAHBI | peIeHbl B | p UPOBaH p UpoBaH pEIIeHbI
JIOKyMEHTaluen X 3a7a4 B MIOJTHOM | BEPHBII XOJI | BEpHBIN X0
CHull, ITP, KOHKpPETHOH | oObemMe 1 | pemeHus | permeHus B
TETUIOBBIMHU MPEIMETHOM | TTOJTyYeHBI | BCeX, HO HE |OONBITUHCTB
MPOEKTaMHU obnactu BEpHbBIC MTOJTYYCH € 3a;a4
SHEPTETUYECKHUX OTBETHI BEPHBI
00BEKTOB OTBET BO
BCEX
3aJa4dax
TIK-2 3HAaTh OCHOBHbLIC Tect Brmonsen | Beimonuenu | Bemmonnenu | B Tecte




METOJMKH pacuera ue Tecta Ha| e Tecta Ha | e Tecrta Ha |meHee 70%
TEIUIOBBIX CXEM 90- 100% | 80-90% 70- 80% |mpaBuibHBI
Pa3THIHBIX X OTBETOB
HCTOYHUKOB
TEMI0CHAOKEHMS,
AKKyMYJISITOPOB
rapa U ropsuen
BOJIBI, a TAKXKE
METOIUKH
TEIJIOBOTO U
TUAPABINYECKOTO
pacyeToB TEIIOBBIX
cereit u
MapoINpPOBOJIOB
yMETb COCTaBJsITh |Pemienue 3amgaun |[Ipogemonct|I[Ipogemonct| 3agaun He
TEIUIOBOM OajlaHC  |cTaHAAPTHBI | pelieHsl B | p UPOBaH p upoBaH pelieHsl
TETUTOTIOTPEOIIAIONT [X TIOJTHOM | BEpHBIH XOI | BEPHBIHA X0
eil yCTaHOBKM JUI1  |MpaKTUYecK | oObeMe W | pemieHus | perieHus B
Pa3IHIHBIX HX 33724 MTONTYyYCHEI | BCEX, HO HE |OOJBIIMHCTB
PEeXUMOB pabOTHL, BEPHEIC MOJTy9ICH e 3a;a4
CTPOHTH OTBETHI BEPHBIH
COOTBETCTBYIOIINE OTBET BO
rpaduku BCEX
TEMI0N0TpeOIeHUS 3aja4ax
U PeryJIupOBaHUs
JIAaHHOTO
000pyI0BaHUs
BJIaJIeTh NakeTamMu |Pemenue 3amaun |lIpogemonct|IIpogemonct| 3agaun He
TPUKIIATHBIX MPUKJIAIHBI | pelleHsl B | p UPOBaH p upoBaH peteHsl
TIpOTpaMM JJIst X 3aJ1a4 B TIOJTHOM | BEpHBIH X0 | BEPHBIHA X0
BBINTOJIHCHUS KOHKPETHOH | oObeMe U | pemeHus | perieHus B
TEIIOBBIX U MPEMETHOM | TTOTyYeHb! | BceX, HO He |OONBIINHCTB
THIIPABIMYECKUX obnactu BEpHEIC MOJyYCH € 3a;a4
pacdeToB OTBETHI BEPHBIH
TEXHOJIOTUYECKOTO OTBET BO
obopymnoBaHus B BCEX
COOTBETCTBHUH C 3a7a4ax
TEXHUYCCKUM
3a7laHUEM
I1K-4 3HATh TUIIOTE3Y Tect Boinonnes | Beinosinenu | Beinonnenu | B recte
HCCJICAOBaHUS U ve TecTa Ha| e TecTa Ha | e Tecta Ha |meHee 70%
METOAUKY 90- 100% | 80-90% 70- 80% |mpaBuibHBI
MIPOBEICHUS X OTBETOB
TEMIOTEXHUYECKUX
HCIBITAHUH 110
3aJJaHHOM
MIpOrpaMme
yMeTb PoBOAUTL  |Pemenue 3agaun |[Ipogemonct|IIpogemonct| 3agaun He
SKCICPUMEHT U CTaHJAPTHEI | PEIICHBI B | P UPOBaH p ¥poBaH pelIeHsbI
MTOJTyIHUTh X MIOJTHOM | BEpHBIN XOJI | BEPHBIA X0
HE0O0XOINMBIE MPAaKTUYeCK | oObemMe W | pemeHns | permeHus B
JIaHHBIC, HX 3a7a4 TIOJIYYCHHI | BCEX, HO HE |OONBITUHCTB
00pabaTbeIBaTh BEpHbIE MOJIy4eH € 3a/1a4
pe3ynbTaThI, OTBETHI BEPHBII
MPOaHAJIN3UPOBAThH OTBET BO
HX ¥ TTOJIYIHUTh BCEX
3aKOHOMEPHOCTH 3a;a4ax
TOBEICHUS
HCCIIEeyeMOr0
o0beKTa
BiageTh MeTonamu |Pemrenue 3agaun |[Ipogemonct|IIpogemonct| 3agaun He
MAaTEeMAaTUYCCKOTO |NMPHKIAJHBI | pelicHBI B | P UpPOBaH P ¥poBaH peIICHBI




aHaiM3a X 3aj1a4 B MIOJIHOM | BEPHBIH XOJI | BEpHBIH X071
TIOJTY4EHHBIX KOHKpETHOH | oObeMe 1 | pemieHust | perieHus B
AQHATUTUYECKUX U |IPEIMETHOH | HOJIy4eHb! | BCEeX, HO He |OOJIBIIMHCTB
rpaduIecKux obiacti BEpHEIC MOJTy9ICH e 3a1a4
JaHHBIX B OTBETHI BEpPHBIH
pesynbraTe OTBET BO
9KCIIEPUMEHTA BCEX
3agadax
7.2 le/IMeprIﬁ IEPEeYCHb OICHOYHBIX CpeacTs (TI/II[OBLIe

KOHTPOJIbHbIE 3aJaHUSl MJIM MHbIE MAaTepPHAJIbl, HEOOXOAUMBbIE JIsl OLEHKU
3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONBITA 1eATEIbHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTHPOBAHUIO
1. Kako#i koMnieHCcaTop OTHOCHUTCS K OCEBBIM?

1. llapHUpHBIii

2. CanbHUKOBBIN

3. [T-o6pa3ubiii

4. S-00pa3HbIit

Otger: 2

2. JIna yero uCcnoJib3yeTcsl BOJOCTPYUHBIN 371€BaTOp?
1. YMmsaruenue ceTeBoM BOJbBI

2. IToBpIIEHNE TEMITEPATYPBI CETEBOM BOBI

3. CHMKEHHE TeMIIepaTypbl CETEBOU BOJBI

4. BelpaBHUBaHUE TEMIIEPATYPBI CETEBOM BOJBI
Otser: 3

3. Cxomnbko /Ix B 1 kan?

1.0,19

2.2,19

3.4,19

4.6,19

Orser: 3

4. Korna Bkitouaercs B paboTy mukoBas kotenbHas TOL?
1. B netnuii nepuona

2. IIpu ocTanoBke TypOoreHeparopa

3. [Ipu HaMMEHBIINX TEIMJIOBBIX Harpy3Kax

4. ITpu HaUBBICIINX TEIJIOBBIX Harpy3Kax

Ortser: 4

5. Kakoii kputepuii nonobus onpeaensiercs mno hopmyie axd/A?
1. I'pacroga

2. HyccenbTa

3. Dinepa

4. bonpuMana

Otser: 2

6. Kakoil koMneHcaTop OTHOCUTCS K OCEBBIM?

1. JIun3zoBbI#I

2. IllapaupHBIii

3. II-o6pa3ubiii

4. S-o0pa3HbIit



Otger: 1

7. C kaxoit nemto Ha TOC ycTaHaBIMBAIOT pEreHepaTUBHbBIE MTOA0TPEBATENH
MUTATEIHLHOU BOJIBI?

1. 1151 yMeHbIIIeHUs pacXo/ia MUTATEIbHOU BOIbI

2. J1ns moBBILIEHUS JaBJICHUS IEPErPETOro napa

3. Jlns noBeienust KIT/]

4. J1nst TOBBILIEHUS TAPOTIPOU3BOIUTENHHOCTH

Otser: 3

8. Kakyto pasmepHOCTh nMeeT KOAPGUIIUEHT TEII00TAaYH o7

1. Br/(MmxK)

2. B1/(xrxK)

3. B1/(M2xK)

4. Bt/(M3%K)

Otsert: 3

9. Kaxkoit kputepuii nogo0us omnpenensiercs mo gopmyie mxd/v?

1. I'pacroda

2. HyccenbTa

3. Dunepa

4. PeliHonbaca

Otger: 4

10. B kakux cliydasiX HCIOJB3YIOT TPEX- M UYETBIPEXTPYOHBIE TEILIOBbIE
cetu?

1. Ha otomnnienue u ropsiuee BOJAOCHAOKEHHE

2. Ha ororutenune

3. Ha ropsiuee BogocHabxeHue

4. Ha BeHTHIIALIHIO

Otser: 1

7.2.2 TlpuMepHbIii NepeyeHb 3aJaHU VI pellleHus] CTAHAAPTHBIX 32/1a4

3apmaya 1. Onpenenuth pacxoj TeIa Ha OTOIUIEHHE MO YKPYIMHEHHBIM
u3mepuTensaM. Mecto pacnosnoxkeHusi — r. ActpaxaHb. PacuerHas temmepaTypa
HapYy’KHOTO BO31yXa JUIsl CUCTEM OTOIUIEHHS 1y, = - 22 °C. KonnuecTBo XuTesen
nocenka N = 5000 yenoBek. XKuuias miomaab NPUXOASIIAsACI HA OJJHOTO YEJIOBEKA
npunumaercs F, =12 wm?%uen. PacuetHas Temmeparypa BO3QyXa BHYTPH
OTaIUIMBaeMbIX MOMeleHU! typ = 18 °C. KoappuuueHT yuuThIBarOIUN pacxon
TEIUIOTBI Ha OTOIUIcHHE oOmecTBeHublx 3manmii K = 0,25. Koaddumment
WHOUIBTpAIH I TPOMBIITUICHHBIX 30aHuil 1 = 0,26.

O6bem 3JIaHus o

No HanmenoBanue notpedutens HApY>XHBIM  pasMmepaMm  Jid
/1 Teria ITPOMBITIIEHHBIX

norpeburenei, V, Teic. M3

1. | UyryHOJIMTEHHBIN 11eX 120
2. | CranenuTeiiHpIN LEX 50
3. | Tepmuueckuit nex 40
4. | Ky3HeuHslil iex 40




| 5. | Mexanmnuecknit nex 50 |

3agaya 2. Onpenenuth pacxo/ TEIUIa Ha BEHTWISALMIO C pEHUPKYJIISIUEi 1o
YKPYIHEHHBIM H3MepuTessiM. MecTo pacronoxxkeHusi — r. Actpaxanb. PacuerHas
TeMIepaTypa Hapy>KHOTO BO3JyXa JJs CHCTEM BEHTWISILHH C PEUUPKYISAIHEH
NPUHUMAETCS
tus = - 8 °C. PacueTHas Temneparypa Bo3ayxa BHYTPH OTaIlJIMBAEMbIX OMEILIEHUN
t., =18 °C.

O06beM 3maHUS 10  HAPY>KHBIM
No HanmenoBanue notpedurens !t Py
pasmepam TUTS IIPOMBIIIIJICHHBIX
/1 TEIlIa . 3
notpeburenei, V, Teic. M
1. | YyryHONIUTENHBINA LEX 120
2. | CramenuTelHBIN LIeX 50
3. | Tepmuueckuit mex 40
4. | Ky3HeuHsIil 11ex 40
5. | MexaHndeckui 1iex 50

3amaya 3. Onpeaenuth pacxoj Terula JJisl TOPSYEro BOJOCHAOXKEHUS.
KomnuectBo xurenent nocenka m = 5000 gyenosek. TemnepaTypa ropsiuen BOAbI 1JIs
3aKPBITHIX CHCTEM TETUIOCHAOKEHUS JIJIsl YIIPOIEeHHs pacdeta npuauMaercs t. = 60
°C. Hopma notpe0GieHus ropsiueit Bojpl npuHuMaercs a = 110 J1/cyT. st KuiIbix
3JIaHU TIOBBIIIEHHOTO OJjaroyctpoiictBa. Hopma motpebiienus ropsiyeit BOabl s
OOIIECTBEHHBIX 3/ITaHUH palioHa (IIPU OTCYTCTBUU JAHHBIX MPUHUMAIOT b = 25 kr (J1)
B CyTKH Ha | yenoBeka). Temmneparypa X0JI04HOM BOJIbI MPUHUMAETCS JIETOM
ten =15 °C; 3umoii ty, =5 °C

3agaua 4. OnpexnenuTh pacxoj Temia s TEXHOJOTMYECKUX HYXK]
OTIyCKa€MOr0  HACBIIIEHHOTO mapa. Pacxoj  HachlIeHHOro mapa  Ha
TexHosornueckue Hyxapl D = 11,1 kr/c. [laBieHue HACHIIIEHHOTO TMapa y
norpeburens P, = 5x10° I1a. Pacuernas mmna naponposoga L =3000 .

3agaua S. OnpenenuTh TEeMIEpaTypbl CETEBOW BOJbI B TMOJAIOUICH U
oOpaTHOM MarucTpaisix AJig CUCTEMbl OTOIUIEHHs. MecTo pacmnojoxeHus — T.
Actpaxanb. Cucrema OTOIJIEHUS 3aKkpbiTas JBYXTpyOHas. PerynupoBanue
LHEHTPAJIbHOE KAueCTBEHHOE B JMAala30He TeMIepaTyp HAapy>KHOTO BO3yXa
t, <t <t W IEHTPAJIbHOE KOJUUYECTBEHHOE B AUANAa30HE TEMIIEPATYpP HAPYKHOIO

H.

BO3myx t <t <t . OtonurensHbeid Tpaduk 150+70 °C (rt,+t,,). Pacuernas
TeMIepaTypa Hapy>KHOT0 BO3/lyXa JJis CUCTEM OToIuieHus t,, = - 22 °C. PacueTHas
TEeMIepaTypa BO3AyXa BHYTPH OTAILUTUBAEMBIX NMOMEIICHUH ty, = 18 °C. PacuerHas
OTONUTENbHAS HArpy3Kka IpH TEMIIepaType Hapy»XHoro Bosayxa t =t =-22 °C,
Q'=10,2MBr MakcumanbHas TeMreparypa BOJbl B MECTHOU CHUCTEME OTOILICHUS
Uil OBITOBBIX MOTpeOMUTENE NpU HCIOJIb30BAHMU YYTYHHBIX paJHaTOpOB
ororuieHus 1, =95 °C.

3agaya 6. Omnpenenutb pacxolbl M TEMIEPATypbl TEIUIOHOCHUTENS IS



CUCTEMbI BEHTUJISIIUU MPU COBMECTHOM OTIYCKE TEIIOThI. CHCTEMa BEHTUIISIUU C
peuupkyisanuen. PacuerHas TemoBas Harpyska Q=1390 kBr. Pacuernas

teMmriepatypa s otomieHus t, =-32 °C. PacuerHas Ttemmeparypa s

H.O0

BeHTWIsIMU t =-17,9 °C. Temneparypa BOIbl B TMOAAIONIEH MarucTpaiu

-
NPUHUMAETCs M3 pacyeTa CHUCTeMBI OTomieHus npu ty = ty, 1 =17, =116,2 °C.
Temneparypa Boasl B 00paTHOU Marucrpanu t,, =1, =58,6 °C (IpuHHUMaeTcs u3
pacyera cHCTeMbI OTOIUIeHHs TpH ty = ;). TemnepaTypa Bo3myxa Ha BBIXO/E U3
kanopudepa t, =t, =20 °C. Onpenenurs pacxos CETEBOX BOABI Yepe3 Kanopudep
G, u TeMmepaTypy CeTeBOWM BOABI Tocie Kaimopudepa 1, IpU CIETYIONIUX
3HaUeHUIX ty: tio; tux.

3agaua 7. Onpenenuts pacxoipl W TEMIIEPATYPBI CETEBOW BOJBI IOCIE
MOJIOTPEBATENSA MPU MAPAJUIETFHOM CXeME BKIIIOUEHUS IMOJOTPEBATENS TOPSIYETO
BOJIOCHAOKEHUSI TPHU CIEAYIOUMX YCIOBHIX: TeMIepaTypa XOJOIHOM BOIBI
t,. =5 °C; temmepatypa ropsiueit Bogsl t, =60 °C; temmepaTypa ceTeBOW BOJBI B
TOYKE M3JI0OMa TeMIeparypHoro rpaduka: B mogaromieii maructpanu T, =70 °C; B
oOpatHoil maructpanu T, =41,7 °C. TemioBas Harpy3ka MOJOTpEeBATENs: 3UMHSISA

10000 xBT; netusas Q!, = 7500 kBt

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

3agaua 8. OmnpenenuTh TOJNIUMHY TEIJIOBOW HM3OJSIIIUM TPU HAI3EMHOU
MPOKJIAJIKE IO HOPMHUPOBAHHBIM TEIUIONOTEPSAM. MeCTO pacroyioKeHuss — T.
Apxanrensck. CpenHss Temneparypa oronutenbHoro nepuoga t, =t =-4,7 °C.

TemnepaTtypa BoJbl B OAAIOMIEH MAruUCTpalu T,=82,9 °C. TemnepaTypa BOJIbI B
oOpaTHO MarucTpainu t,,=46,6 °C. Cpennssi ckopocTh BeTpa W = 6,2 M/c. J{luametp
TpybonpoBoga D, x3_ =273x7 mm [Ipo1OKUTETFHOCTh ~ OTOMHUTEILHOTO

nepuoza 6024 ygaca.

3agaya 9. OnpenenuTh TONIIUHY TEIJIOBOM HW3OJSAIMU MPU TOA3EMHOU
MPOKJIAJIKE B HEMPOXOJIHBIX KaHAJIAX MO HOPMUPOBAHHBIM TEIJIONOTEPSM. MecTo
pacnonoxxeHust — r. Apxanrenbck. CpeHss TeMIiepaTrypa OTOIUTEIBHOTO EpUoaa
t, =t =-4,7 °C. PacueTHas TemriepaTypa HapyKHOTO BO3JlyXa JJIsi OTOILJICHUS

t,,=—32 °C. Temmeparypa BOAb B MOJAIOUIEN MarucTpaiun T1,=82,9 °C.

TeMmneparypa BoJibl B 00paTHON MarucTpaiu 1,,=46,6 °C. Iuametp TpyObOomnpoBoIa
D, %3, =273x7™vMm . I'myOuna 3anoxenust ocu TpybompoBoma h = 1,5 m.

[Tpoa0MKUTENEHOCTh OTONUTENLHOTO Nepuoaa 6024 vaca.

3agaya 10. OmpeaenuTh TONIIMHY TEMJIOBOW HM3O0JSALUHU MPH IMOA3EMHON
OecKaHaJbHOM TNPOKJIAJKE MO HOPMUPOBAHHBIM  TeIUIONOTEpsM. Mecto
pacnosnoxenus — r. Onecca. CpegHsis TemnepaTypa OTONUTEIBLHOTO EpUoa
t, =t =+1 °C. PacuetHass TemmepaTypa Hapy>KHOTO BO31yXa JUIsl OTOILICHUS



t,,=—17 °C. Temmneparypa BoOIbl B NoJaroWEell wmaructpam T,=87 °C.

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

oceBoe paccrossare b = 540 mm. IIpogoKUTETLHOCTh OTOIUTEIIEHOTO IEPHOJIa
3960 yaca.

7.2.3 llpumepHbIii NepedeHb 3aJaHUi AJ1s1 pellieHUs1 NPUKJIATHBIX 327124
He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.4 TlpuMepHBbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy

He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.5 IlpumepHbIii NepevyeHb BOMPOCOB /I MOATOTOBKH K IK3aMeHY
CxeMbl UCTIONB30BaHUS TEIJIa MPOMBIIIUICHHOTO KOH/IEHCATA.
KomnpeccuoHHbIe TEMIOBBIE HACOCHL.

CrtpyliHBIE TEMIOBBIE HACOCHI.

AOCOpOIIMOHHBIE TEIIOBBIE HACOCHI.

["a30TypOUHHBIC STIEKTPOCTAHIINH.

[Tapora3oBbl€ 31EKTPOCTAHLIUH.

DIEKTPOCTAHIIMU C MATHUTOTUAPOJUHAMUYECKUMH YCTAHOBKAMM.
3amauun rupaBianueckoro pacuera. OCHOBHbBIE TPEOOBAHUS K PEKUMY
JIABJICHHS B TEIJIOBBIX CETSIX.

Q. Pacyer maponpoBOoIOB M BOIAHBIX TEIUIOBBIX ceTei. Pacuer
JIMHEW-HBIX U MECTHBIX TIOTEPH JIABJICHUSI.

10. IIee3omerpuueckuii rpadvk W METOA €ro TOCTpoeHus. Bridop
Ce-TEBbIX U MOJAMUTOYHBIX HACOCOB.

11. Onmnpenenenune oOmIeH cTaTUYecKod 30HBI. Pa3zneneHue CHUCTEMBI
TEIUIOCHA0KEHUSI Ha OT/IENIbHbIC CTATUUECKUE 30HBI.

12. BwiGop cxem TMpHCOCAMHEHHS a0OHEHTCKMX YCTAaHOBOK  IIO
MbE30-METPUUECKOMY TpaUKY.

13. TuppaBnuyeckas  XapaKTepUCTHKA  CHCTEMBL. | mapaBIudecKue
Xa-paKkTepUCTUKM HACOCOB TMpPHU IMOCJIEAOBATEIbHOM M NapajUiebHOW cXemax
BKJIIOUEHHSI, a TAKIKE TEIJIOBBIX CETEH.

14. T'ugpaBnuueckass — XapaKTEpUCTUKA  PETYJUPYIOIIUX  OpPraHOB.
['mp-paBnrueckass yCTOWYHMBOCTh TEIUIOBBIX CETEW. TOUYKM peryampyemMoro
naBieHudA. HelitpanbHas Touka.

15. TunpaBnuyeckuii ynap. MeTos1 60pbObI ¢ THAPABIUYECKUM y1a-POM.

16. Hapszemnas u  moa3eMHas  MNPOKJIAgKa  TEIUIOBBIX  CETEil.
Tenmon3o-1sS1MOHHbIE MaTepUalibl U KOHCTPYKIHMH, MPUMEHSEMbIE B TEIIOBBIX
CeTsX.

17. OO6mme TpebOoBaHUS TpPENbABIIEMble K TEIJIOBOM  H3OJSLHUM.
Tpe-0oBaHus K U30JIALIUU NTPU OECKaHATBHOM MPOKIAIKE.

18. Pacuer TepMHUYECKHUX CONPOTUBIECHUN [Isi Pa3IUYHBIX THUIIOB
pOo-KJIaaKku. MeCTHbIE TEIIOBBIE OTEPH.

19. Tlagenue TemmepaTypbl TEIIOHOCUTENS MO JJIMHE TEIIONMPOBOAA U
BBITIQZICHUE KOHJEHCATa. BBIOOp TOMIMMHBI M30JSIMOHHOTO cios. Kputuaeckuit
JIAaMETP.

NGO~ WDE



20. OcCHOBHBICE METOJBI 3AMUTHl  TEIJIOMPOBOJAOB OT  KOPPO3HH.
[1aBU-THOHBI U KaMEPBI OJI3EMHBIX TETLIOMPOBOIOB.

21. IlogBuHblE ¥  HENOJBWXKHBIE OMOpPHl  TpyOompoBojoB. Mx
KOH-CTPYKIIMM 1 Ha3HAUYCHHE.

22. KowmmneHcarusi TeMiiepaTypHbIX YUIMHEHU TpyOornpoBoaoB. OceBbie
U paJidajbHble KOMIIEHCATOPHI.

23. KoHcTpyKIUM OCEBBIX KOMIEHCATOPOB. JIOCTOMHCTBA M HEIOCTATKH.

24, KoHCTpyKIMH paauadbHBIX KOMIleHCaTOopoB. JlocTomHCTBA U
HEJI0-CTaTKH.

25. Apmarypa, dhaaHIiel 1 pacoHHBIE YaCTH

26. OnTuMalnbHbIE TapaMeTPhl IPOMEKYTOYHOTO TIEpErpeBa mnapa.

27. XapaKTepucTHKa pPETCHEPAaTUBHOTO TIOMOTpEBa BOABI M €rO
sHEep-reTudeckas 3QPEeKTUBHOCTb.

28. Pacxox mapa Ha TypOMHY C pereHepaTUuBHBIMU OTOOpaMHU.

29. Twumbl pereHepaTUBHBIX MojorpeBareseii. Cxema ¢ MOBEPXHOCTHBIMU
nonorpesaressimu [TH]I, [1B/] u cMemmBarommum moaorpeBaTesieM.

30. Cxempl BKIIOYECHHS  CMENIMBAIOIIMX  IOjorpeBaTeneii.  be3
Jilea’dpa-TOpHAs CXeMa BKIIFOUEHUS PEr€HEPATUBHBIX MTOJOTPEBATEIICH.

31. Pacuer IBYXCTYIIEHIATON CXEMBI co CMEIIMBAIOIIUMU
I0JTOTPEBA-TEISIMHU.

32. Pacuer JBYXCTYyTI€HYaTOU CXEMBbI c MMOBEPXHOCTHBIMU
MO/IOTPEBa-TEIISIMA U KACKATHBIM CIIMBOM JPCHAXKA.

33. Pacuer JIBYXCTyIEeHYATON CXEMBI C MMOBEPXHOCTHBIMHU
MOJIOTPEBA-TENSIMU ~ C  OXJIAAUTENIeM JpeHaxa M CMECHTEJIeM  MEXIY
MOJOTPEBATEIICH.

34. PacnpeneneHue CTENEHW TMOJOTPEBa KOHACHCATA MEXKIY CTYIEHSIMH
pEreHepaTUBHOTO MOI0TPEBa.

35. CrnocoObl 3aIUThl MOJ3EMHBIX TEIJIOMPOBOJOB OT AJIEKTPUUECCKOU
KOPPO3UHU.

7.2.6. MeToauka  BbICTABJEHUSI OLEHKH TIPH  NPOBeJeHUU
NMPOMeKYTOUYHOI aTTecTalnu

DK3aMeH MPOBOJIUTCA IO OmieTaM, KaXJbId M3 KOTOPHIX COACPKHT 3
BOIIpOCA.

1. Ouenka «HeymoBleTBOPUTEIBHO» CTABUTCS B CiIydae, €CIH CTYJCHT
OTBETHJI TTPABUJILHO HA OJUH BOTIPOC.

2. OreHka «YIOBJIICTBOPUTEIIBHO» CTABUTCA B Ciydae, €CJIU CTYJCHT
OTBETHJI ITPAaBUJILHO HA JIBA BOIIPOCA.

3. OneHka «X0pOIII0» CTAaBUTCS B CITydae, €CIIM CTYACHT OTBETHII MTPABUIILHO
Ha TPH BOIIpOCa.

4. Ouenka «OTJIMYHO» CTaBUTCS, €CIU CTYAEHT OTBETUIJ IPABUIBHO HAa TPH
BOIIPOCA U JOTIOJTHUTEIBHBINA BOIIPOC.

7.2.7 I1acnopT OlleHOYHBIX MAaTEPHUAJIOB

Kon
KoHnTponupyemslie pa3aesnbl HaunmenoBanue
KOHTPOJIHPYEM

(TeMbl) TUCITUTIITUHBI o OIICHOYHOTO CpPEJICTBA

Ne o/




KOMIICTCHIIHN

Beenenue. [IpombinuieHHBIE OIIK-2, I1K-1, [Tecr, pemenue 3aaay,

MOTpeOUTENN 1apa u ropsraei IIK- 2, IIK-4  [3amuTa

BOJIBI n1abopaTopHEIX paboT,
324eT C OLICHKOU

Cucrembl IEHTPATM30BAHHOTO OIIK-2, I1K-1, [Tecr, pemenue 3aaay,

TEIUIOCHAOKEHUS IIK- 2, [IK-4 [3ammTa

MPOMIIPEANPUATUN U
HCII0JIb30BaHNE BTOPUYHBIX
9HEPropecypcoB

n1abopaTopHbIX paboT,
3a4eT C OLICHKOU

[IpombliieHHBIE TAPOTYPOUHHBIE

OIIK-2, TTK-1,

Tecrt, pemienue 3anady,

anekTpoctaniuu U ux temiossle [[IK- 2, [IK-4  |3amuTa
CXEMBI nabopaTopHbIX padoT,
324€eT C OLICHKOU
lMazoTypOUHBI, Mapora3oBsie U OIIK-2, I1K-1, [Tecr, pemenue 3aaay,
SIZICPHBIC SHEPTEeTUUECKUE [IK- 2, [IK-4 [3ammTa
YCTaHOBKH U AJIEKTPOCTAHIINH 1abopaToOpHBIX padoT,
3a4eT C OLEHKON
Pexxnmsbl perynupoBaHus U OIIK-2, [IK-1, | Tecr, peuienue 3aaad,
OTIIyCKa TeIlJIa B CUCTEMY [IK- 2, [IK-4  [3amuTa
LIEHTPATHU30BAaHHOTO 1abopaTOpHBIX padoT,
TeIIOCHAO0KESHUS 3a4eT C OLICHKOM,
3aIUTa KypCOBOTO
IPOEKTa
I'mppaBnuueckuii pacyer OIIK-2, [1IK-1, |Tect, pemienue 3aaad,
TEIUIOBBIX CETen [IK- 2, TIK-4  [3amuTa KypcoBOro

ITPOCKTA, 5K3aMCH

TennoBoi pacyer TeIUIOBBIX CEeTEN

Tecrt, pemienue 3aaay,
3a1[UTa KypcoBOIo
MPOEKTA, YK3aMEH

KoHcTpykinu ¥ mpo4YHOCTHOM
pacyer TEIUIOBBIX CeTen

Tecr, pemienue 3anady,
3alMUTa KypCOBOTO
MIPOEKTA, YK3aMEH

O6opynoBaHue U PEKUM
AKCIUTyaTaliy TETJIOBBIX
MTOACTAHIIUI NPOMIIPEATPUITHI

Tecr, pemienue 3anady,
3alUTa KypCOBOTO
MIPOEKTA, DK3aMEeH

MeTtoanueckue

MaTepHaJibl,

onpeessome

npoueaypbl

OLICHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHWe OCYIIECTBISETCA, JUOO TIPU TOMOIIM KOMIBIOTEPHOM
CHUCTEeMbl TECTUPOBAHMS, JMOO C HCIOJIH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHom Hocutene. Bpems TectupoBanuss 30 MMH. 3aTeM OCYIIECTBIISIETCS
IPOBEPKA TECTA SK3aAMEHATOPOM U BBICTABISECTCSA OLEHKA COTJIACHO METOIAUKHU
BBICTABJICHUS OLICHKU MPHU IPOBEICHUM ITPOMEKYTOUYHOU ATTECTALINU.

Pemenve craHmapTHBIX 3alad  OCYIISCTBISIETCS, JMOO TPHU TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHNEM BBIJAHHBIX 33144
Ha OyMakxHOM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEPKA PELICHUS 3a1ad JK3aMEHATOPOM M BBICTABIAETCA OLEHKA, COIVIACHO
METOIMKH BBICTABIICHUS OLIEHKH MPU IMPOBEICHUHN IPOMEKYTOUYHON aTTECTALIUH.

Pemienne mnpukiagHBIX 3a7ad  OCYIIECTBIAETCS, JUOO TIPU TOMOLIU



KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM Hocutene. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYLIECTBISETCS
IpOBEpKa pEIICHHs 3a7ad 3K3aMEHATOPOM M BBICTABISICTCS OIIEHKA, COTJIACHO
METOJIMKH BBICTABJICHUS OIICHKH TPY TIPOBEJCHUH IMPOMEKYTOYHON aTTeCTaIlUH.

3amura KypcoBoi paboThl, KypCOBOTO MPOEKTA WIIK OTYETA 10 BCEM BHUIAM
NPAKTUK OCYIIECTBISICTCS COTJIACHO TPEOOBAHMSIM, NPEIBIBISIEMBIM K paboTe,
ONMCaHHBIM B METOAMYECKHX MaTepuaiax. [[puMmepHOe Bpems 3amuThl Ha OJHOTO
cTyneHTa coctaBisieT 20 MuH.

8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE
OBECIHEYEHME JUCIHUIIJIMHBI)

8.1 Ilepeuenb yueOHOIi JuTepaTypbl, HEOOXOAUMOIl JIsi OCBOEHUS
TUCHMILTAHBI

1. Cokonos E.f. Temnodukanus u TeIIoBble ceTH: YUEeOHUK IS BY30B /
E.f. CokonoB — 7-e u3., crepeoT. — M.: U3narensctBo MOU, 2001. — 471 c.

3. T'ony6koB b.H. KonaunmonnpoBanue Bo3/1yxa, OTOIJICHUE U BEHTUJISLINA:
VYuebnuk / b.H. ['omyOkoB. - Mocksa : DHeprouznart, 1982. - 231 c.

4. I'omyoxoB b.H. IIpumeps! u 3a1aun 1o kypey "TermnocHabxenue". Paznen
"Konnuuuonuposanue Boznyxa" / b.H. I'onmyoxoB. - Mocksa : Dueprousnar, 1975. -
100 c.

4. Pacuer 37€MEHTOB CUCTEM LEHTPAIM30BAHHOTO TEIIOCHAOKEHHUS: yUeo.
nocoore / Haymo A.M., A.B. Cannukos, B.}O. Jy6anun, FO.H. Aramos.
Boponex: T'OYBIIO  «BoOpoHexCKMH  TOCYyIapCTBEHHBIM  TEXHMYECKUU
yHuBepcuteT», 2007. 117 c.

5. IlpoexkTHpoBaHus IIEHTPAIM30BAHHOW CUCTEMBI TEIIOCHAOKEHUS: YUeO.
nocoore / HaymoB A.M., A.B. Cannukos, B.}O. [y6anun, KO.H. Aramos.
Boponex: T'OYBIIO  «BoOpoHEXCKHMI  TrOCYyIapCTBEHHBIH  TEXHHYECKUU
yHuBepcutet», 2007. 112 c.

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yEMbIX NpPH
OCYHIeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpolecca MO AUCHHUIJIMHE, BKJINOYAas
nepeyeHb  JHUIEH3MOHHOTO  NPOrPAMMHOIO  oOecledYeHHsi, PeCcypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «UHTEepHeT», COBPEeMEeHHBIX
npodeccnoHaNbLHbIX 023 JAHHBLIX M1 HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

JIutieH3noOHHOE TPOrpaMMHOE 0OECIIeUeHHUE:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOITOIb30BaTEIbCKAS JTMIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypchl undopmaimoHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « IHTepHET»:
http://www.edu.ru/



ObpazoBarenbubiit moptan BI'TY

I/IH(i)OpMaHI/IOHHLIe CIIPaBOYHBIC CUCTCMBbI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpeMeHnHbIe IpodheccruoHanbHbIe 0a3bl JaHHBIX:

CailT TermIoTeXHUKa

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

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

Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIsA
OCYHWECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLHECCA
JlexuroHHas ayIUTOPHS, J1aOOPATOPHSL.

10. METOAUYECKHUE YKA3AHUSA IJISA OBYYAKOLUXCS 110
OCBOEHMUIO JUCHUIIJIMHBI (MOAY JISA)

[To muctmmmuue «VICTOYHUKKM M CHUCTEMBI TEIUIOCHAOXKEHHS» UYHUTAIOTCSA
JEeKUUU, TMPOBOJATCS NPAKTHUECKHE 3aHATHs U JabOpaTopHble paboThI,
BBINOJIHSETCS. KYPCOBOU MPOEKT.

OcHOBOM W3y4eHHs JUCUUIUIMHBI SIBJSIIOTCSA JIGKIUH, Ha KOTOPBIX
U3JaralTcs Haubosee CylIeCTBEHHbIE U TPYIHbIE BOIPOCHI, a TAKXKe BOIPOCHI, HE
HalIeIINe OTpaXXeHus B yueOHO muTeparype.

[IpakTHueckue 3aHATHS HANpaBlIEeHbl HAa MPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacuera TEIUIOBBIX CETed M HCTOYHUKOB TEIJIOCHAOXKEHUs. 3aHATHS
MIPOBOJISITCS MyTeM PEIICHUS KOHKPETHBIX 3a7a4 B ayIUTOPHUH.

JIabopaTopHbie paOOThl BBIMOJHSIOTCS Ha JaOOpPaTOPHOM O0OPYIOBAaHUU B
COOTBETCTBUH C METOJIMKAMH, TPUBEICHHBIMH B YKa3aHHSX K BBITIOJTHEHHUIO padoT.

MeTtonuka  BBITOJIHEHUS KypCOBOTO NpoeKTa  M3JI0KEHa B
y4e0HO-METOINIECKOM MOCOOHH. BBITOTHATE Tanbl KypCOBOTO MPOEKTA JTOKHBI
CBOECBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTponb ycBoeHHs maTepuana IUCHUIUIMHBI TMPOU3BOAMUTCS MPOBEPKOU
KYPCOBOTO MPOEKTA, 3aIlIUTON KypCOBOIO MPOEKTA.

By yueOHbIX 3aHsATHI JlesTenpHOCTh CTyIeHTa

Jlexmus Hanucanne KoHCIEKTa JIEKIMI: KpaTKO, CXEMaTHU4HO,
MOCIIEI0BaTEeIbHO (UKCUPOBATH OCHOBHBIC TOJIOKCHHSI,
BBIBOJIbI, (DOPMYITHMPOBKH, OOOOIIEHUS; TTOMEUaTh Ba)KHBIC
MBICJIM, BBIIETSATh KJIIOYEBBIE CJ0Ba, TepMHUHBL [IpoBepka
TEPMHUHOB, MOHATUH C OMOILBIO HIIUKIIONEINM, CIIOBapei,
CIIPaBOYHHUKOB C BBIMUCHIBAHUEM TOJIKOBAaHUN B TETPAlb.
O6o3HaueHue BOMPOCOB, TEPMHHOB, MaTepuaja, KOTOPHIC
BBI3BIBAIOT TPYAHOCTHU, MOUCK OTBETOB B PEKOMEHIYeMOM




muteparype. Eciin camoctosiTenbHO He yaaeTcst pa3o0paThest
B Marepuaie, HeoOXoaumo chopMymupoBaTh BONPOC H
3aaTh MPENoaBaTeN0 Ha JICKIMA WM HAa NMPaKTUYECKOM
3aHSITHH.

[IpakTrueckoe
3aHsTHE

KoncnektupoBanue pekoMeHAyeMbIX HCTOYHUKOB. Pabora ¢
KOHCIICKTOM HCKHHﬁ, MoAroTOBKa OTBCTOB K KOHTPOJIbHBIM
BOIIpOCaM, TMPOCMOTP  PEKOMEHIYEeMOH  JIUTepaTyphl.
[IpocnymmBanue ayauo- W BHACO3ANKUCEN MO 3aJaHHOM
TEeME, BBIIOJHEHHE pacueTHO-TpaUyYecKuX  3aJaHui,
pelIeHre 3aa4 110 aITOPUTMY.

JlaGopaTopHas pabora

JlaboparopHble pabOThl MO3BOJSIOT HAYYUTHCS MPUMEHSTDH
TEOPETUYECKHE 3HAHUS, IIOJIyYEHHbIE Ha JIEKIUU IpU
pelIeHnd  KOHKpeTHhIX  3amady.  UtoObl  Hambomee
palMOHAIbHO M TOJHO MCHOJb30BaTh BCE BO3MOXHOCTH
nabopaTopHbIX I TOATOTOBKM K HHUM HEOOXOAUMO:
cienyer pa3o0paTh JIEKIMIO IO COOTBETCTBYIOLIEH TeMe,
O3HAKOMHUTCSI C COOTBETCTBYIOLIUM pa3lesioM Y4yeOHHKa,
npopadoTaTh JOMOJHUTEIBHYIO JUTEPATYpy U MCTOUYHUKH,
PEIINUTD 33]]a41 U BBITIOJIIHUTE IPYrUe MUCbMEHHBIE 3aJaHusl.

CamocrosTenbHas pa60Ta

CamocTtosiTenbHas ~ paboTa  CTYAEHTOB  CIIOCOOCTBYET
rITyOOKOMY yCBOGHHsS y4eOHOro Mmarepuaia ¥ Pa3BUTHIO
HaBBIKOB camooOpa3oBanusi. CamocrosiTenbHas paboTa
MIpeIoaraeT Ciaelyolle COCTaBIIAIOIUE:

- pabora ¢ TekcTaMH: Yy4yeOHHKaMH, CIpPaBOUYHUKAMH,
JIOTIONIHUTEIBHON JINTEpAaTypod, a Takxke MpopadboTKa
KOHCIIEKTOB JIEKIIWH;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUN U pacyeToB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO U3Y4YEHUS;

- yuactue B paboTe CTyJIeHYECKHX HayYHbIX KOH(DEpPEHIIH,
ONTUMITHAT;

- IOATOTOBKA K MPOMEKYTOYHOM aTTECTALINH.

IToaroroBka K MpOMeEXyTOYHOMN
aTTecTauuu

l'oToBUTBCS K TPOMEKYTOYHOM aTTecTalluk  CIEAYyeT
CHUCTEMAaTUYECKH, B TEUCHHE BCETO ceMecTpa. MIHTeHCuBHas
MOATOTOBKA JOJDKHA HAyaTbCAd HE TMO3/HEe, YeM 3a
MECSI-TTONTOPA A0 MPOMEKYTOUHOM arrectauuu. JlaHHbIE
nepes SK3aMEeHOM, 3a4ETOM C OLIEHKOM, 9K3aMEHOM, 3a4ETOM
C OIeHKOM Tpu 1HA 2h()EKTUBHEE BCETO MCIOJB30BATh JJIS
MOBTOPEHMS M CHCTEMaTH3allui MaTepuasa.




JIMcT pernerpannu H3MeHeHHii

[Nogmces
N Jlara 3aBE/IYIONIErD
o Ilepeyens BHOCHMBIX H3MeHEHHH BHECEHHH Kageapoi,
H3IMEHEHHH OTBETCTBEHHOM 3a
peanuszanuio OITOIT
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