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PABOYAA NPOrPAMMA OUCUUMIINHDBI (MOAYINA)
b1.B.[B.05.2.(konus) TennomaccoobmeHHoe 06opyaoBaHME SNEKTPOCTaHLNN
Ha 288 yaca(oB), 8 3a4eTHbIX(ble) eanHML(bI)

Ans HanpaeneHus noarotoBku (cneumansHoctn) 13.03.01 — TennoaHepreTnka n TENNOTEXHNKA

cocTtasrneHa B cootBeTcTBUM ¢ PIOC BO, yTBEpXKAEHHLIM NPUKA3OM
MuHucTepcTBa 0OpasoBaHus n Hayku Poccunckon ®egepaumm ot
« » 20 r. Ne

Mpodhmnb — TennoBble anekTpuyeckne ctaHumm (ans Habopa 2020)

dopma 0byyeHns ovHas, 3ao4Has



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

MpuobpeTeHne yrnybrneHHbIX 3HaHUI NO TENNOMEXaHUYEeCKOMY U BCrIOMOraTenbHOMY
000pyoOBaHMIO SMNEKTPOCTAHLIMNA.

3apaym nsyyeHus aMCUMNnHbI

MN3yyeHne:

- TUMOB, KOHCTPYKLMIA U CXEM BKITHOYEHUS TEMITOMEXAHUYECKOIO Y BCMOMOraTeslbHOro
obopynoBaHus;

- MeTOAMK pacyeToB ob6opyaoBaHus n Tpybonposogos TOC;

- ocobeHHOCTEN 3KCnnyaTaumm BcnomMmoraTensHoro 06opyaoBaHus.

1.2. Mecto ancuunnuHel (Moayns) B cTtpykrype Ol

B1.B.AB.05.2 «TennomaccooOmeHHoe  oGOpydOBaHME  3NEKTPOCTAHUUA»  ABNSAETCS
cneumanbHOW ANCLMNIIMHOW, OTHOCUTCA K aucumnnmMHam no Belbopy. Kypc npegnonaraet, 4to
CTYAEHTbl NOMyYMnuM npeaBapuUTENlbHO HeoOXOoOUMYIO TEOPEeTUYECKYHD M MPaKTUYECKYH
noaroToBKy MNPU W3Y4YEHUM OCHOBHbIX TEMMO3HEePreTMYEeCKUX ANCUUNIIMH: «TexHu4eckas
TepMoauHamukar», «TennomaccoobmeH», «lmaporazogMHamuka», «KoTenbHble YCTAHOBKU WU
naporeHepartopsbl», «1apoBble 1 ra3oBble TYPOMHbIY.

1.3. O6bemM ancumnnuHbl (Moaynsa) ¢ ykazaHuemM Tpy[oeMKOCTU BCeX BUAOB
y4yebOHoM paboTbl

O6was TpyaoeMKOCTb aAncumnimHbl (Moayns) coctaensieT 8 3aveTHbIX(ble) eamHuu(bl), 288
4yacos.

OuHas popma

Pacn peneneHne no cemecTtpam

Buabl 3aHATUIA 6 7 Bcero 4yacos
ceMecTp CeEMecCTp

O6Lwas TpyaoemMKoCTb 288
,TAﬁAMToprle 3aHATUA, B 32 51 83
nekumoHHsble (J1K) 16 17 33
npakTnyeckue

(cemnrapckue) (M3, C3) 16 34 50
nabopaTtopHsle (J1P) 0 0 0
CamocrTosTenbHas 40 57 97

pa6boTta ctygeHtoB (CPC)

dopma NpoMeyTOUYHOM

Ok3ameH Ok3ameH 72
aTTecTaumm B cemecTpe
KypcoBas pabota
(kypcoBow npoekT) (KP, K

Kr)




3aouyHasn dopma

PacnpegeneHuve no cemecTtpam
Buabl 3aHATUI 7 8 Bcero yacos
cemecTp cemecTp
OOwas TpyaoeMKoCTb 288
AyauTOpHbIE 3aHATUS, B 20 16 36
T.u.
nekumoHHble (J1K) 10 8 18
npakTnyeckue
(cemuHapckue) (M3, C3) 10 8 18
na6bopatopHbie (J1P) 0 0 0
CamocTosTenbHas
paboTa ctygeHToB (CPC) 88 56 144
dopma NpoMeKyTOYHOM SK3aMeH 36
aTTecTaumm B CEMecTpe
KypcoBasi paboTta
(kypcoBow npoekT) (KP, K
KIT)

2. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 00y4YeHUsi Mo AUCLUNNINHE, COOTHECEHHbIX C
nnaHMpyeMbiMu pe3ynbTaTaMu OCBOEHUA o6pa3oBaTeslbHOW NpPorpaMmbl

MnaHnpyemMble pe3ynbTaTbl OCBOEHMWS
obpasoBaTenbHON Nporpammbl

MnaHnpyemble pesynbTaTbl 00y4YeHus
no AUCUMNINHE

Koo n HaumeHoBaHue
KOMNeTeHUumn

NHavkaTopbl AOCTMXKEHUS
KOMMeTeHLuu,
dhopmmpyemble B pamkax
AUCLMMNINHBI

[leCcKpMnTOopbl: 3HaHWS, YMEHUS, HABbIKK
N (Mnn) onbIT 4eATENBHOCTH

MO-1 MNMK-1 CnocobeH
NpUHUMaTb U
obocHOBbIBaTb
KOHKPETHblE TEXHUYECKNE
peLleHnst npy paspaboTke
orpa, nx anemeHToB U
cucrtem.

3HaTb: MeToabl PeLUeHNs TUNOBbIX
3ajad no pacyety
TennomMexaHn4eckoro obopyaoBaHus.
YMeTb: 060CHOBbIBaTb TEXHUYECKNE
peLueHns No BbIGOPY U KOMMOHOBKE
TennoMexaHN4eCcKoro u
BCromoraTtensHoro o6opyaoBaHus.
BnapeTtb: MeToaukamu pacyeta u
BblIOOpa TennoMexaHM4ecKkoro u
BCromoraTtensHoro obopyaoBaHus.

MK-1. CnocobeH k
pa3paboTke CXxem
pa3meweHusn Ol B
COOTBETCTBUMU C
TEXHONOrnemn
npoun3BoacTBa.




na-2 rNK-1 Cobnopaet
npasuna
TEXHONOrM4yecKomn
AVNCUMNNNHBI NPU
akcnnyatauun OMNA.

3HaTb: OCHOBbI 3KCnyaTauum
TennomexaHn4yecKkoro u
BCroMoraTensHoro obopygoBaHus.
YMeTb: NpUMEHATL
3KCnepuMeHTarnbHble MeToabl
aHanu3a B COOTBETCTBYOLLNX
3ajadvax aKcnnyataumu, ¢
NpYMEHEHNEM BblYNCNIUTENBHON
TEXHMKN.

Bnapetb: ocHOBamu TexHonorum
3HeproaheKTUBHON SKCMyaTauum
TEennomMexaHn4ecKkoro u
BCromoraTtensHoro o6opyaoBaHus.

MK-3. Obnapgaet
rOTOBHOCTbIO K
obecneyvyeHunto
3KOJTOrM4YECKON
©e3onacHocTn OlNA u
pa3paboTke
3KO3aLUTHbIX
MEPONPUATUMA.

na-1nK-3
[eMOHCTpupyeT 3HaHne
HOPMaTMBOB MO
obecneyeHunto
3KOMNorm4eckomn
6esonacHocTtn OlMA.

3HaTb: TpeboBaHNA HOPMATUBHbIX
OOKYMEHTOB N0 obecneveHunto
3Kosiornyeckom 6e3onacHocTn
OTHOCUTENbHO TENNOMEXaHUYECKOro
1 BCoOMOraTenbHOro 06opyaoBaHus.
YMeTb: cuctemaTu3npoBaTtb
Heobxoanmyto MHpopMaLmio no
aKonorn4yeckom 6e3onacHocTu,
paboTaTb C HOpMaTMBHOM, y4ebHO-
CnpaBoOYHON NUTEpPaTypon
NMHOPMaLMOHHO-NOUCKOBLIMU
cuctemamu.

BnageTtb: meTogamu o6paboTku
aKcnepuMeHTarbHbIX N3MEepPeHUH
3KOJIOrM4YecKnx nokasarenen no
BCEMY CMEKTPY TENNOMEXaHN4YeCKoro
1 BCMOMOraTenbHOro 060pyaoBaHuS.

nao-2 rnK-3
PaspabaTbiBaeT
9KO3alLMNTHbIE

meponpuaTtua gna OMm.

3HaTb: TMNOBbIE 3KO3aALUUTHLIE
MepOonpUATUS N METOOUKN NX
pacyeTa NPMMEHUTENBbHO K
TEeNNoMexXaHN4eCKoOMy 1
BComoraTensHoOMy 060pyaoBaHuMIo.
YMeTb: NPUMEHATL hrU3myeckune u
mMaTemMaTuyeckme moaenu npu
peLLeHnn HeCcTaHaapTHLIX 3agay no
pacyeTy 9KO3aLLUMTHbIX MEPONPUATUIA
ANsi TennomMexaHn4eckoro u
BCromoraTtensHoro o6opyaoBaHus.
BrnageTb: HaBblKaMu MPaKTUYECKOTrO
NPYMEHEHUS TEOPETUYECKNX
MEeTOL0B pacyeTa 30M0ynoBuTenen,
AbIMOBbIX TPYO, YCTPOWCTB
LIYMO3aLUmThI.




MK-5. CnocobeH

npuHUMaTb U
obocHoBbIBaTb
KOHKpPETHbIE

TEXHNYECKMEe peLleHns
npu paspabotke Ol[,

NX 3NIEMEHTOB U
CUcTem.

na-1 rk-5
[eMOHCTpUpyeT 3HaHMe
Tpebosanun HTI npu
npoektupoBaHumn OlL, nx
3MEMEHTOB N CUCTEM.

3HaTb: TpeboBaHusa HT npu
NPOEKTUPOBAHMMN NAPOBOASAHbIX U
rasoBo3ayLHbIX TpaktoB TAC.
YMeTb: npumMeHaTs 3Hadve HTL npu
BbINMOJTHEHMNM KOHKPETHBIX MPOEKTOB
NapoBOASHLIX U ra30BO34YLUHbLIX
TPaKTOB.

BnageTb: HaBblkamu pacyeTa u
noagbopa TennoMexaHN4ecKoro u
BCMoMoraTenbHoro obopyaoBaHus
TOC, a Takke ocHoBaMu
NPOEKTUPOBAHUSA LIENTOCTHBIX CUCTEM
Ha 6a3e BbIGpaHHOro o60pyA0BaHUS.

na-2 rk-5
PaspabatbiBaeT n
ochopmnaeT 3aKOHYEHHbIE
NPOEKTHO-
KOHCTPYKTOpCKME paboThl
no npoektuposanuo OM[,
NX SNEMEHTOB U CUCTEM.

3HaTb: anropuTMbl peLleHns
NPOEKTHO-KOHCTPYKTOPCKMX 3adau
ONs TENNoOMexXaHN4eckoro u
BCrMoMoraTensHoro obopyaoBaHus B
KOHKPETHbIX CUTyaLMsIX .

YMeTb: paspabartbiBatb 1
0OpPMNATL 3aKOHYEHHbIE NPOEKTHO-
KOHCTPYKTOPCKMe paboTbl N0
NPOEKTMPOBAHUIO
TENIOMEXaHNYECKOrO U
BCcrioMoraTenbHoro obopyaoBaHus
TOC.

BnageTtb: meToankamm pacdeTta u
BblOOpa aHeprocbeperaroLero
o6opyaoBaHMs Npu BbIMNOSTHEHUN
NPOEKTHLIX paboT No cucTtemam
TennocHabxeHus.

3. CTpyKTypa u cogepxaHue QUCLMMNIIUHDI

3.1. Pasgensl gucumnnuHbl U BUAbI 3aHATUN

3.1 CTpyKTypa AUCLMNIIUHbI ANA O4MHOU hOpPMbl 0BYy4YeHUA

Homep

Mopyne pasgena

AyouTopHble
HanmveHoBaHue T Bcero| 3aHATUA
eMbl pa3gena
pasgena yacos MK Mn3 P
(C3)

CPC




BeegeHue.
Knaccundumkauyus
TennomMexaHu4eckoro
1 BComoraTenbHoro
obopynoBaHus.

MpeaomeT n cogepxaHune
ancumnnuiel. Ponb
TennomMexaHn4eckoro 1
BCMOMOraTenbHOro
obopynoBaHus B
obecneyeHnn
HageXXHOCTU U
akoHomm4yHocTn TOC.
Knaccundukauyus
obopynoBaHus no
Ha3HAYEeHMIO U NPUHLMNY
aencteua. Pacxoasbl
TEnnNoBown n
3NEKTPUYECKON SHEpPrum
Ha cOOCTBEHHbIE HYXabI
T3C. OpraHunsauns
aKcnnyaraumm
obopynoBaHus.

14

10

CeTteBble 1
pereHepaTuBHbIE
nogorpesartenu.

Tunbl U KOHCTPYKUUK
MNBAa v NMHA. Cxemsbl
BkntoveHus NBA v MHL.
Tunbl U KOHCTPYKUUK
ceTeBblX
nogorpesartenen. Cxemsbl
BKIMIOYEHUS CETEBbIX
nogorpesarenein B
Tennosyto cxemy TOC.
MeToaukn Tennosoro,
rmapaBnmMyecKkoro u
NMPOYHOCTHOrO pacyeTa
nogorpesarternen.

22

10

HeaspaTopHble
YCTaHOBKMU U
ucnapuTenmu.

Knaccudukauus
[easpaTopoB Mo crnocoby
noaeoaa rperLLero
napa, opo6neHunto noToka
BOAbl M paboyemy
nasneHuto. KoHcTpykumm
[easparopos
pasnuyHoro Tmna.

18

10




Tpy6onposoabl 1
TpybonpoBogHas
apmaTypa.
OHepreTnyeckne
Hacocbl.

Tpybonpoeoapbl TAC:
KaTteropum, maTepuan u
copTtameHT TpyO. pynnbl
CTaHUUNOHHbIX
TpybonpoBoaOB.
MeToauka pacueta
rmapaBnNyeECcKnX u
TEnnoBbIX NOTEPb.
Knaccundukauyus
TpybonpoBogHoN
apmartypbl TOC.
Knaccundukaums Hacocos
No Ha3Ha4YeHuo n
NPVHLMNY OENCTBUS.
CoctaB HacocHoro
arperaTa u ero OCHOBHbIE
napameTpbl. Cnocobbl
perynupoBaHns
NPON3BOANTENBHOCTU
HaCcOCOB.

18

10

[[a3oBO3ayLUHbIE
TPaKThbI.

MpyHUMNanbHbIE CXeMBbI
rasoBO3yLUHbIX TPAKTOB.
[[a3oBble TpaKThbI
napoBbIX KOTOB MO
paspexxeHuem 1
HagayBOM.
AapoanHamuyeckoe
BbINONHEHWE
rasoBo34yXONpPOBOAOB.

31

10

17

TarogyTbeBble
MaLUWHbI.

TArogyTeeBble MALUVHbI:
TWNbI, KOHCTPYKLMMU,
MapKMpPOBKa,
aspoavHammyeckme
cxeMbl. Beibop
TAro4yTbEBbLIX MALLIVH,
MOLLIHOCTb UX NpuBOoAa,
KA. Cnocobsl
perynmpoBaHus
NPOn3BOANTENBHOCTN.

34

10

20




O6opynosaHue
30510yNaBNMBaHUs.
ObimoBble TpyObl.

OcHoBbI 305110yaaneHus.
CTteneHb ynaBnueaHus
30nbl. Tunbl
3050ynoBUTENEN:
MexaHU4eckme, MoKpble,
pyKaBHble,
anekTpuyeckue,
KOMOMHMPOBaHHbIE.
baTtapeiHble LUKIOHbI,
nX 3PPEKTMBHOCTL U
pacyeT. MoKpbii
3050ynoBuTenb
(ckpy66ep): pacuerT,
OrpaHuyeHust no
NPUMEHEHUNIO, CNocobbl
NOBbILLEHUSA
appekTuBHOCTH.
AnekTpopunbTpbI:
KOHCTPYKLMSA, TUNbI U
pacyert. MutaHue n
pacxon aNeKTPO3Hepruu.
MoBbIWeHMe cTeneHn
ynasnueaHus. Beibpoc
TOKCUYHbIX BELLECTB,
yCroBust nx
pacceuBaHud. [bimoBble
TpyObl: TMNLI N pacyeT
BbICOTbI.
AapognHamMnyeckmi un
TEennoBoWn pacyeTbl
ra3ooTBOAALLMX CTBOJIOB
Tpy6. Bbibop yncna u
TMna gbIMOBbIX TPY6.
MHorocTBosbHbIE€ TPYObI,
0cobeHHOCTH nX
pac4yeTa. BHellHne
rasoxofdbl KOTMOB, UX
NOAKMYEHME K
AbIMOBbIM Tpy6am.

43

14

20

NToro

180

33

50

97

3.1 CTpykTypa AUCLUNIIUHBI ANA 3a04HON (hopMbI 0OYyUYeHUsA

Mogayrnb

Homep
pasgena

HanmveHoBaHue
pasgena

Tembl pasgena

Bcero
yacos

AyanTopHble
3aHATUA

NnK

n3
(C3)

JiP

CPC




BeegeHue.
Knaccundpumkauyus
TennomMexaHu4eckoro
1 BComoraTenbHoro
obopynoBaHus.

MpeaomeT n cogepxaHune
ancumnnuiel. Ponb
TennomMexaHn4eckoro 1
BCMOMOraTenbHOro
obopynoBaHus B
obecneyeHnn
HageXXHOCTU U
akoHomm4yHocTn TOC.
Knaccundukauyus
obopynoBaHus no
Ha3HaYeHno U
npUHUMNY OENCTBUS.
Pacxogbl Tennoson n
3NEKTPUYECKON SHEpPrum
Ha cOOCTBEHHbIE HYXabI
T3C. OpraHunsauns
aKcnnyaraumm
obopynoBaHus.

12

CeTeBble n
pereHepaTuBHblE
nogorpesaTtenu.

Tunbl N KOHCTPYKLMN
MNBAa v NMHA. Cxembl
BkntoveHus MNBO v NMHAO,.
Tunbl U KOHCTPYKUUK
ceTeBbIX
nogorpesartenen.
CxeMbl BKJTIOYEHUSA
ceTeBbIX
nogorpeeartenen B
Tennosyto cxemy T3C.
MeToaukn TennoBoro,
rmapaBrvyecKoro un
NPOYHOCTHOroO pacyeTa
nogorpesartenen.

38

30

[easpaTtopHbie
YCTaHOBKM U
ucnapurenu.

Knaccudukauyms
AeaspaTopos Mo
cnocoby nogsoaa
rpetoLlero napa,
ApobneHuto noToka
BOAbl U paboyemy
AasneHunto. KoHcTpykumm
AeaspaTopos
pasnuyHoro Tuna.

24

20




Tpybonposogpl u
TpybonpoBogHas
apmarypa.
OHepreTnyeckme
Hacocbl.

Tpybonpoeogpbl TAC:
Kateropun, matepuan u
copTameHT Tpyo.
pynnbl CTAHLUMOHHBIX
TpybonpoBoaoB.
MeToauka pacueta
rmapaBrMyecKkmx u
TENnoBbIX NOTEPb.
Knaccudukauus
TpybonpoBogHoN
apmartypbl TOC.
Knaccudukauyus
HACOCOB MO HAa3HaYEHMWIO
W NpUHUMNY OENCTBUS.
CocTtaB HacocHoro
arperata u ero
OCHOBHbIE NMapaMeTpsbl.
Croco0Obl
perynuposaHuns
NpoV3BOANTENBHOCTHU
HaCOCOB.

34

30

Fasosos,u,yLqule
TPaKThbl.

MpyvHUMNManeHbIe
CXeMbl ra3oBO34YLLUHbIX
TpakToB. [[a3oBble
TpakTbl NapOBbIX KOTMOB
noa paspexxeHnem u
HagayBOM.
AspognHamnyeckoe
BbINONHEHME
rasoBo3yXOnpoBOAOB.

10

TarogyTbeBble
MaLLUUHBI.

TArogyTbeBble MaLUMHbI:
TWNbI, KOHCTPYKLNK,
MapKMpOBKa,
aspoavHamMmyeckme
cxembl. Bbibop
TAroA4yTbEBbLIX MaLLVH,
MOLLIHOCTb UX NpuBoaa,
Kra. Cnocobsbl
perynupoBaHns
NpPOn3BOANTENBHOCTH.

24

20

10




O6opynoBaHne
30510yNaBNNBaHUS.
[bimoBble TpyObI.

OcHoBbI 305110yaaneHus.
CTteneHb ynaBnueaHus
30nbl. Tunbl
3050ynoBUTENENn:
MexaHU4eckme, MoKpble,
pyKaBHble,
anekTpuyeckue,
KOMOMHMPOBAHHbIE.
baTtapeiHble LUKIOHbI,
nX 3PPEKTMBHOCTL U
pacyeT. MoKpbii
3050ynoBuTenb
(ckpy66ep): pacuerT,
OrpaHuyeHust no
NPUMEHEHUNIO, CNocobbl
NoBbILLIEHUSA
appekTuBHOCTH.
AnekTpopunbTpbI:
KOHCTPYKLMSA, TUNbI U
pacyert. MutaHue n
pacxog
3MNEKTPO3IHEPIUMN.
MoBbileHNEe cTENEHN
ynaenueaHus. Belbpoc
TOKCUYHbIX BELLECTB,
YCroBust NX
paccenBaHud. [lbimoBbie
Tpy6bl: TUMbLI N pacyeT
BbICOTbI.
AapoguHamMmnyeckumi un
TEnnoBoOWn pacyeTbl
rasooTBOAdALLMX CTBOSOB
Tpy6. Bbibop vncna u
TMna gbIMOBbIX TPy6.
MHoOrocTBOMnbHbIE
Tpy6bl, 0COBEHHOCTM UX
pac4yeTa. BHelwlHue
rasoxofbl KOTMoOB, UX
NOAKMYEHME K
ObIMOBbIM Tpybam.

38

30

NToro

180

18

18

144

3.4. CopepxaHue pa3genoB AUCLUUNINHBI

3.4.1. JleKUMOHHbIEe 3aHATUA, cogepKaHMe U 06beM B Yacax

Mogaynb

Homep
pasgena

Tema

CopepxaHue

TpyooeMKoCTb
(B yacax)

0®0 | 300

11




MpeaomeT u cogepxaHune
aucumnnuHel. Ponb
TEnnoMexaHM4YecKoro un
BCnomoraTenbHoro obopyaoBaHus

BeeneHue. B 00ecnevYeHnn HageKHOCTU U
Knaccundumkauyus aKkoHoMu4yHocTu TOC.
TennomexaHudeckoro | Knaccudukaumnsa obopyaoBaHus no
1 BCMOMOTraTeNbHOro | HasHa4YeHuto 1 NPUHLMNY OENCTBUS.
obopynoBaHus. Pacxogbl Tennoson u
3NEKTPUYECKON IHEPrNN Ha
cobcTBeHHbIE HYXabl TOC.
OpraHusaumsa sakcnnyaTauum
obopynoBaHus.
Tunbl n koHCTpyKumm MBO v MHA.
Cxewmbl Bkntouenus MBO v MHA.
Tunbl N KOHCTPYKLNN CETEBBIX
CeTteBble 1 nogorpearenen. Cxembl
pereHepaTBHbIE BKIHOYEHUS CEeTEBbIX
nogorpeesaTenu. nogorpesaTtenen B TENMOBYIO
cxemy TOC. MeTogukn Tennosoro,
rMapaBMyeckoro n NPOYHOCTHOIO
pacyeTta nogorpeBsaTenemn.
Knaccundpukauus geaspatopos no
[easpartopHbie cnocoby nogeofa rpetowero napa,
YCTaHOBKM U Opo6neHnto NoToka Boabl U
ncnapuTenm. paboyemy gaBneHuto. KOHCTpyKLmMm

[leaspaTopoB pa3nMyHoro Tuna.

Tpybonposogpl u
apmaTypa.
OHepreTuyeckme
Hacocbl.

Tpy6onpoeoabl TAC: kaTeropun,
MaTepuan n coptTameHT Tpyb.
pynnbl CTAHLUMOHHBIX
TpybonposoaoB. MeToamka
pacdeTa rmgpaBrMyecKkmx u
TennosbIx NoTepb. Knaccudukaumna
TpybonposoaHon apmaTtypbel TOC.
Knaccudukaumsa Hacocos no
Ha3Ha4YeHWIo U NPUHLUNY OEeNCTBUS.
CocTtaB HacocHoro arperarta u ero
OCHOBHbIE NapamMeTpbl. Cnocobbl
perynupoBaHns
nNpon3BOANTENBHOCTN HACOCOB.

[[a3oBO3aYLUHbIE
TPaKThbl.

MpyHUMNManbHbIE CXEMbI
ra3oBO34YyLUHbIX TPAKTOB. [[a30Bble
TpaKTbl NAPOBbLIX KOTMOB NoA4
paspexeHneM 1 HagayBOM.
A3apoanHaMmmyeckoe BbINOMHEHNE
rasoBO34yXONpPOBOAOB.

TarogyTbeBble
MaLLUUHBI.

TarogyTbeBble MaLUMHbI: TUMbI,
KOHCTPYKLMKN, MapKMpoBKa,
aspoanHamuyeckne cxembl. Bbibop
TAroAyTbeBbIX MaLLWH, MOLLIHOCTb
ux npueoga, Kra. CnocoObl
perynvpoBaHus
Npon3BOANTENBHOCTM.
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O6opynoBaHune
30510yNaBANBaHUS.
ObimoBble TpyObl.

OcHoBbl 3onoyaaneHus. CteneHb
ynaBnvBaHuns 305bl. TUnbl
30510ynoBUTENEN: MexaHm4eckme,
MOKpbI€, pyKaBHbIE,
anekTpuyeckue,
KOMOMHMpOBaHHble. baTapelHbie
LIMKIOHBI, X 3EKTUBHOCTb U
pacyeT. MoKpblin 30510yNIOBUTEND
(ckpy66ep): pacueT, orpaHu4eHus
Nno NMPUMEHEHNIO, CMOCOObI
noBbIWEeHNA 3hPEKTUBHOCTM.
OnekTpomnbTPbl: KOHCTPYKLMS,
TUnbl U pacyeT. lNMutaHne 1 pacxon
aneKkTpo3Hepruu. NoBbieHne
cTeneHu ynaenueaHus. Beibpoc
TOKCUYHbIX BELLECTB, YCIOBUS UX
pacceuBaHus. [ibimoBble Tpy6bi:
TWMNbI U PAcyeT BbICOThI.
AspoguHaMnyeckunin n TENNOBON
pac4eTbl ra300TBOASALLMNX CTBOMOB
Tpy6. Bbibop vncna u tuna
ObIMOBbIX TPy6. MHOrocTBONbHbLIE
Tpybbl, 0COBEHHOCTM X pacyeTa.
BHellHWe razoxobl KOTIOB, UX
NnoAKnYeHre K AbIMOBbIM Tpybam.

3.4.2. pakTnyeckne 3aHATUA, coaepxaHme n obbLem B Yacax

Mogaynb

Homep
pasgena

Tema

CopepxaHue

TpyOooeMKoCTb
(B yacax)

00

390

BeegeHue.
Knaccundumkauyus
TENNOMEXaHNUYECKOrO
N BCNOMOraTesnbHOro
obopynoBaHus.

MpeaomeT u cogepxaHune
ancumnnuHel. Ponb
TenoMexaHU4Yeckoro u
BCnomoraTenbHoro o6opyaoBaHus
B 00ecnevYeHnmn HageXHOCTU U
3koHomm4yHocTn TOC.
Knaccudmkauna obopynoBaHus no

Ha3Ha4YeHuto 1 npunHUunny nencreus.

Pacxogbl TennoBou n
3ANEKTPUYECKON IHEPrnn Ha
cobcTBeHHblE Hyxabl TOC.
OpraHusauus akcnnyataumm
obopynoBaHus.

CeTteBble n
pereHepaTuBHbIE
nogorpesartenu.

Tunsl n koHcTpykumm MBO v MHA.
Cxewmbl BkntoueHus MNBO v MHLA.
Tunbl N KOHCTPYKLNN CETEBBIX
nogorpesarenen. Cxembl
BKIOYEHMS CETEBbLIX
nogorpesartenen B TENMOBYIO
cxemy TOC. MeToaukn TennoBoro,
rMapPaBIMYecKoro 1 NPOYHOCTHOIO
pacyeTta nogorpeBsaTtenemn.
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[easpaTopHbie
YCTaHOBKM U
ncnapuTenm.

Knaccundukaumsa geaspatopos no
cnocoby nogeofa rpetoLero napa,
Opo6neHunto noToka Boabl U
paboyemy gasneHuto. KOHCTpyKLmMK
[easapaTopoB pasfiMyHoro Tmna.

Tpybonposogsl u
apmaTypa.
OHepreTuyeckme
Hacocbl.

Tpy6onposogbl TAC: kaTeropun,
mMaTepuan u coptaMeHT Tpyo.
pynnbl CTAHLUMOHHbIX
Tpybonposogos. MeToguka
pacyeTa rmapaBfMyeCcKmx u
Tennosbix NnoTtepb. Knaccudmkaumsa
TpybonpoBoaHon apmaTypbl TOC.
Knaccudukaumnsa Hacocos no

Ha3Ha4YeHuto 1N npunHunny JOencTBus.

CocTaB HacocHOro arperaTa u ero
OCHOBHble napameTpbl. Cnocobbl
perynupoBaHuns
Npon3BOANTENBHOCTN HAaCOCOB.

a3oBoO3ayLUHbIE
TPaKThbl.

MpuHUMNManbHble CXeMbI
ra3oBo3ayLUHbIX TpakToB. [[a30Bble
TpaKTbl NAPOBbLIX KOTMOB MOA
paspeXeHneM 1 HaaayBOM.
AapoanHaMmyeckoe BbINONHEHNE
ra3oBO34yXOMNPOBOOB.

10

TarogyTbeBble
MaLUWHbI.

TArogyTbeBble MaLUVHbI: TUMbI,
KOHCTPYKLMKN, MapKNpoBKa,
aspoaMHamuyeckme cxembl. Beibop
TArOAYTbEBbLIX MaLLVH, MOLHOCTb
nx npueoaa, Kra. Cnocobbl
perynvpoBaHus
NPOV3BOANTENBHOCTH.

10
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O6opynoBaHune

30M0ynaBnuBaHuns.
ObiMoBble TPYObI.

OcHoBbl 3onoyaaneHus. CteneHb
ynaBnvBaHus 301bl. TUnbl
30510ynoBUTENEN: MexaHm4eckme,
MOKpbI€, pyKaBHbIE,
anekTpuyeckue,
KOMOMHMpOBaHHble. baTapelHbie
LIMKIOHBI, X 3EKTUBHOCTb U
pacyeT. MoKpblin 30510yNIOBUTEND
(ckpy66ep): pacyeT, orpaHu4eHus
Nno NMPUMEHEHNIO, CMOCOObI
noBbIWEeHNA 3hPEKTUBHOCTM.
OnekTpomnbTPbl: KOHCTPYKLMS,
TUnMbl U pacyeT. lNMutaHne 1 pacxon
3NeKTpo3Hepruu. MNoBbiweHne
cTeneHu ynaenueaHus. Beibpoc
TOKCUYHbIX BELLECTB, YCIOBUS UX
pacceuBaHus. [ibimoBble Tpy6bi:
TWMNbI U pacyeT BbICOThI.
AspoguHaMnyeckunin n TENNOBON
pac4yeTbl ra300TBOASALLMNX CTBOMOB
Tpy6. Bribop vncna u tuna
ObIMOBbIX TPy6. MHOrocTBONbHbLIE
Tpybbl, 0COBEHHOCTM MX pacyeTa.
BHellHWe razoxobl KOTIOB, UX
NoAKMYeHre K AbIMOBbLIM Tpybam.

14 |4

3.4.3. JllabopaTopHble 3aHATUA, coaepKkaHMe U 00beM B Yacax

TpyooemkocTb (B Yacax)

Moaynb Homep pasgena Tema CopepxaHue
y PP P 00 300
3.6. CamocTosiTenbHasa paboTa CTy4eHTOB
Home CopepxaHue matepuana, Buabl TpyaoemKocTb
Mogaynb P | BbiHoCUMOrO Ha camocTosTenbHOe CaMOCTOSATENbHOM (B wacax)
pasgena
n3yyeHue paboThl 0Od0O | 390
Knaccudukaums
cual BbinonHeHune
TenoMexaHNn4eckoro u .
NPOEKTHLIX 3a4aHuN.
BCMoMoraTtensHoro o6opyaoBaHus. AHANU3
CeTeBble U pereHepaTUBHbIE
1, 2, HOPMaTUBHbIX
1 nogorpesartenu. [leaspatopHble 40 88
3,4 OokymeHToB. PaboTta
YCTaHOBKM U
C 3NEKTPOHHbIMU
ucnaputenu.Tpybonposoabl 1
obpasoBaTenbHbIMK
TpybonpoBogHas apmarypa.
pecypcamu.
OHepreTnyeckne Hacochl.
Pabota c
[[a30BO34YLLHbLIE TPAKTHI. 3NEKTPOHHbLIMM
> 56 7 TArogyTbeBble MALLVHBI. obpasoBaTenbHbIMA 57 56
T O6opynoBaHue 3onoynaenuBaHus. | pecypcamn. AHanua
[bimoBble TPyObI. HOPMaTUBHbIX
[OOKYMEHTOB.

4. ®oHJ OLEHOYHbIX CPEACTB ANA NpoBeAeHUs TeKyLlen U NPOMeXyTOYHOW aTTecTaumum
obyyvaroLwmxcsa No AUCUUNNnHe
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DOoHA OLIEHOYHbIX CcpeacTB TeKyLero KOHTpona un npomemyTquon arrectauum no ntoram
OCBOEHUA ancumnimnHbl npeacTtaBrieH B NPpUnoXeHunu.

PoHO OLIEeHOYHbIX CpeacTB

5. Yye6GHO-MeTOAUYECKOE U NH(pOPMALMOHHOE obecnevyeHne AUCLUMNNMUHDI
5.1. OcHoBHas nuTepartypa
5.1.1. NevyaTHbIe U3gaHus

1. Puxtep, lleB AnekcaHgpoBud. BcnomoratensHoe ob6opygoBaHue TEMMOBbLIX SMEKTPOCTaHLMNA
. yyeb. nocobue / Puxtep JleB Anekcangposud, Enusapos Omutpuin NMasnosud, JlaBbirvH
Bacunun Muxannosud. - Mocksa : QHeproatommsgar, 1987. - 216¢ :mn. - 0-95.

2. CepegknH  AnekcaHgp AnekceeBud. TenmomexaHuMyYeckoe W BCrnomoratenbHoe
obopynoBaHve anekTpocTaHuun : yyeb. nocobme / CepepkuH AnekcaHap Anekceesuy,
CtpenbHukoB Anekcen CepreeBud. - Yuta : 3a6lyY, 2013. - 121 c. - ISBN 978-5-9293-1020-1 :
92-00.

3. TennomexaHudeckoe W BcrnomMmorartesibHoe 00opyaoBaHWEe SMNEeKTPOoCTaHuun : MeToa.
ykasanus / cocT. C.C. PygeHko. - Yuta : YntlY, 2004. - 22 c. - 10-50.

4. CokonoB bopuc AnekcaHgposudy. BcnomoratenbHoe 00OOpynoBaHWE — KOT-IOB.
BogonogrotoBka : y4eb. nocobme / CokonoB bopuc AnekcanHgposud. — Mockea:
Akagemunn,2009. - 64 c. : vn. - (HenpepbiBHOE NpodeccrnoHansHoe obpasoBaHue). - ISBN 978-
5-7695-4971-1 : 170-50.

5. TennoBble anekTpuyeckue ctaHumm : yy4ebHuk / Bypos Banepun OmutpmeBud [ugp.]; nog
pea. B.M. JlaebirmHa, A.C. Ceanosa, C.B. LlaHeBa. - 3-eu3q., ctep. - Mockea : M3I,2009. -
466 c. : un. - ISBN 978-5-383-00404-3 : 880-00.

5.1.2. U3paHua u3 3B6C

1. KyanHoB A.A. DHeprocbepexxeHune B TennoaHepretmke n tennotexHonoruax. / A.A. KyanHos,
C.K. 3uraHwwuHa; KyguHos A.A.; 3uraHwuHa C.K. - Moscow: MawwuHocTpoeHne,2011. - . —
OHeprocOepexeHne B TEMMOIHEPreTUKE U TEMMOTEXHONOMMSIX. [ONeKTpoHHbIN pecypc] /
KyanHoB A. A, 3uraHwmHa C. K. - M.: MawwmnHocTpoeHue, 2011.
http://www.studentlibrary.ru/book/ISBN9785942755584 .html. - ISBN 978-5-94275-558.

5.2. JlononHuTenbHas nutepatypa
5.2.1. NMevyaTHbIe U3gaHus

1. HukutnHa MpnHa  KoHcTaHTuHOBHaA. CnpaBoyHuk no  TpybonpoBogam  TenroBbIX
anektpoctaHuun / HukntnHa UpuHa KoHcTaHTMHOBHA. - MockBa : OHeproatomusgaTt, 1983.-
176 c. : vn. - 1-60.

2. MoHaxoB, AnekcaHgp CemeHOBUY. ATOMHbIE 3MneKTpUYeckne CTaHuMm U - KX
TexHonorn4yeckoe obopyagoBaHue : yyeb. nocobme / MoHaxoB AnekcaHap CemeHoBud. -
Mocksa : QHeproatommsgat, 1986. - 224c. : vn. - 0-80.

5.2.2. U3spaHuna n3 3b6C
5.3. Basbl AaHHbIX, MH(hOPMALMOHHO-CNPABO4YHbIe U MOUCKOBbLIE CUCTEMbI

. OBbC «Tpouukunii moct»; www.trmost.ru

. OBC «J1aHb»; www.e.lanbook.ru

. OBC «JlaHb»; www.e.lanbook.ru

. ObC «Opant»; www.biblio-online.ru

. ObC «OpanTt»; www.biblio-online.ru

. OBC «KoHcynbTaHT cTyaeHTa»; www.studentlibrary.ru
. OBC «KoHcynbTaHT cTyaeHTa»; www.studentlibrary.ru

NOoO O~ WN -

6. Mepe4yeHb NporpaMMHOro obecneyeHus
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http://work.zabgu.ru/fos/16/16.1/13.03.01_1_%D0%911.%D0%92.%D0%94%D0%92.05.2.%D0%A2%D0%B5%D0%BF%D0%BB. %D0%BE%D0%B1. %D1%8D%D0%BB. %D1%81%D1%82.(19).pdf

MporpammHoe obecneveHne obuwiero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneunanbHOro Ha3Ha4YeHUs:

7. MaTepMaanO-TEXHM‘IeCKOG obecnevyeHne AUCLUNITUHbI

HanmeHoBaHne nomelleHnn angd
npoBeAeHns y4ebHbIX 3aHATUMA 1 ANng
camocTosTenbHOM paboTbl 06y4aroLLMXCS

OcHalleHHOCTb cneumnanbHbIX MOMELLEeHUA U
NOMELLEHUI ANA CaMOCTOATENbHON paboThbl

YuyebHble ayanTopum ons npoBeaeHus
3aHATUI NEKLMOHHOIo Tuna

CocTaB 060pyAoBaHNSA 1 TEXHUYECKUX CPeacTB
0by4eHusi yka3aH B nacnopTe ayautopuu,
3aKpenneHHon pacnucaHvemM no dakynbTeTy

Y4yebHble ayauTtopum Ans npoBeaeHns
NPaKTUYeCKUX 3aHATUN

Y4yebHble ayauTopumn ons
NPOMEXYTOYHON aTTecTaumm

YyebHble ayaMTopum Ans KypcoBoro
NPOEKTUPOBAHUSI(BbINOMHEHUS
KypcoBbIx paboT)

YyebHble ayautopum ons nposeaeHus
rpPynnoBbIX U MHAMBUOYANbHbIX CoctaB 060pyaoBaHMsa U TEXHUYECKUX CPEACTB
KOHCYnbTaLui 00y4yeHus ykasaH B nacnopTe ayauTtopum,
3aKpenyeHHon pacnucaHneM no kadenpe

Y4yebHble ayantopum ns TekyLen
aTTecTaumm

[NMomelleHne gnsa camoCcTOATENbHON
paboThl

8. MeToauueckue pekomMmeHAaUUM Mo opraHn3aLmmn U3yYyeHUs AUCLUNIIUHbI

[na adhdEeKTUBHOIrO OCBOEHMSA MaTeprana AUCLUUMIMHBI HEOBXOAMMBIM ABMSETCS BbINOMNHEHWE
cnegywoLwmx TpeboBaHun:

- obsA3aTenbHoe noceleHne BCeX JEeKUMOHHbIX 3aHATMIW, CnocobCTBYKOLLEE CUCTEMHOMY
OBaJeHno maTepuanom Kypca;

- BCE BOMPOCHI COOTBETCTBYIOLUMX Pa3AenoB U TeM Mo AUCUMNIMHE Heobxoanumo ukcupoBaTb
(Ha nbbIX HoCUTENSX MHpOpMaLUK);

- obaAsaTenbHoe CaMOCTOSATENbHOE BbINOMHEHNE AOMALUHUX 3a4aHUA SBNSETCA BaXHEWLLIUM
TpeboBaHveMm 1 ycriosueMm opMmnpoBaHns LIeNOCTHOrO U CUCTEMHOIO 3HaHWUS MO AUCLUNINHE;
- 06593aTEeNbHOCTb JIMYHON aKTUBHOCTM KaXO0ro CTyAeHTa Ha BCeX 3aHATUAX MO AUCLUNIINHE;

- B Cfyyasix HEsiCHOCTU Kakumx-nmbo BOMpocoB, O6CyXAaemblx Ha 3aHATUAX, Heobxoanmo
3agaTb COOTBETCTBYHOLLME BONPOCHI NpenoaaBaTtento, a He OCTaBMnATb UX HENMOHATbIMU;

- B Cny4asx MporycKoB 3aHATUIN NO yBaXWTENbHLIM NPUYMHAM CTyAeHTam NpeaocTaBnseTcs
npaBo MOArOTOBKW M NPeACTaBNeHns 3a4aHuii 1 OTBETOB Ha BOMPOCHI U3YYEHHOro martepuana,
C pac4eToM Ha NOMOLLb NpenofaBaTens B ero yCBOEHWY;

- B Cryyasix NpornyckoB 6e3 yBaXXUTeNbHON NPUYMHbI CTYAEHT 0653aH CaMOCTOSATENbHO U3YYnTb
COOTBETCTBYHOLLMIN MaTepunan;

- Heo6X0AUMBIM YCNOBMEM SABNSIETCS CaMOCTOATENbHOCTb U MHULMATUBHOCTL CTYAEHTOB Npu
KOHTpone Habopa 6annoB Mo AUCUMNIVHE ANS YCMEeLWHOro NpPOXOXAEHUs MPOMEXYTOYHON
aTTecTaumm.

Onsa addeKkTMBHOrO OCBOEHMA MaTepuana OUCUUNAWHBI B XO4e NPaKTUYECKMX 3aHAaATUn
Heo6X0AMMO BbINOMHEHNE creayoLmx TpeboBaHuii:

- YeTKO MNOHMMATb Lenu npeacToawmx 3aHATUA  (NpeaBapuTenbHO  hopmynupyoTcs
npenogasartenem):

- BrageTb HaBblkamu noucka, obpaboTku, aganTauMnm u npeseHTaumm Heobxoanmoro
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marepuana;
- YMETb 4YeTKo hopmynmpoBaTb M OTCTamMBaTb COOCTBEHHbIA B3rnsig Ha paccmaTpuBaemble
npobnemHbie BOMPOCHI, KOTOPbIA HEOOXOAUMO NOAKPENNATbL aAeKBATHON apryMeHTaumen;

- YyMeTb BbIAENATb M hOPMynMpoBaTb MNPOTMBOPEYUS NO paccMmaTpyMBaembiM npobremam,
NMOHNUMAasA UX UCTOYHUKK;

- BNageTb HaBblkamMu NyOGNMYHOro BbLICTYMNNEHUSA (JTOMMYHO, SICHO U JTAKOHWYHO M3faraTtb CBOWU
MbICIM; afeKBaTHO OLEHUBaTb BOCMPUATME U MOHMMaHue criywatensMmy npeacraBnsieMoro
MaTepuana; oTBevaTb Ha 3agaBaeMble BOMPOCHI; MPUBOAWUTL afeKBaTHble U yOeauTerbHbIe
aprymeHTbl B 3aLluTy CBOEN NO3NLUKN U T.4.);

- YMETb KPUTMYECKN OLEeHMBATb COOCTBEHHbIE 3HaHWS, YMEHWUSI U HaBblkW B AMHAMWKE B
CpaBHEHMM C TAKOBbIMW Yy APYrMX, C LENbI PacKpbITUA OOMNONMHUTENbHBIX BO3MOXHOCTEN WX
pasBUTUS;

- NPV NOArOTOBKE K 3aHATUAM 00513aTENbHO U3yUnTh PEKOMEHAYEMYIO NUTEpaTypy;

- OLEHUTb pasfnnyHble TOYKM 3pEHUS Ha NPOBneMHbIe BONPOCHI HECKONBLKNX UccnegoBaTenen, a
He orpaHN4MBaTbLCA PAacCMOTPEHNEM NO3ULMM OLHOIO aBTOpPa;

- npyn copMynnpoBke COBCTBEHHOW TOYKM 3peHMs NpeaycMoTpeTb ybeanTenbHylo ee
apryMeHTaumo 1 BO3MOXHOCTb BO3HUKHOBEHMWSI CMOPHBLIX CUTYaLUIA;

- BfageTb HaBblkamu paboTbl B KOMaHAe (Npwv BbINOMHEHUN OnpedernieHHbIX 3agdaHuin,
npegnonararowmnx paboTy B MUKpOrpynnax, npyu NpoBe4eHNN PONEBLIX Urp, AUCKYCCUN U T.4.).
Mopsgok opraHM3aumm caMmocToATeNnbHOM paboTbl CTYAEHTOB

CamocTosiTenbHas paboTta cTyaeHTOB npegnonaraet:

- caMoCToATEeNbHbIA MOUCK, 0b6paboTKy (aHanu3, cuHTe3, 0b6obLueHne M cucTemMaTU3aumio),
aganTtaumio HeobxogMMon No ANCUUNIIMHE MHAOPMaLnK;

- BbIMOJSIHEHME 3a4aHWIA ANA CaMOCTOSATENbHON paboThl;

- M3YYEeHME W YCBOEHWE TEOpeTMYEeCKOro Marepuana, NpeacTaBfeHHOrO0 Ha MEKUUOHHbIX
3aHATUAX M B COOTBETCTBYIOLLMX NMTEPATYPHbIX UCTOYHMKAX (peKoMeHAyemasi OCHOBHas WU
OONONHUTENbHasA nuTepartypa);

- CaMOCTOATENbHOE U3y4YeHMe OTAENbHbIX BOMNPOCOB KypCa;

- MOAroToBKa K NPaKTU4YECKUM N CEMUHAPCKUM 3aHATUSIM, B COOTBETCTBMM C PEKOMEHAALNAMU
npenogasatensa (BbIMOSMIHEHNE KOHKPETHbIX 3afaHui, COOTBETCTBYIOLLUME OpraHM3aunoOHHbIE
nencteuna n T.4.).

MoaroTtoBka MHAMBMAYanbHbLIX COOOLLEHMI (OOKNAOoB) B pamMKax CaMOCTOSITENbHOM paboThl
CTydeHTa npegnonaraeT OOCTAaTOYHO ONUTENbHYD CUCTEMHYH paboTy CTyAeHTa, a Takke B
crny4ae HeobxooUMOCTU KOHCYNbTATUBHYHO MOMOLLb NpenofaBaTens.

Pabota pomkHa OblTb TWaTenbHO NpogymaHa, CrnnaHupoBaHa W pasgenieHa  Ha
COOTBETCTBYIOLLME 3Tanbl, KAXAbIA U3 KOTOPbIX TPEOYET LeNnoro psga onpeaeneHHbIX YMEHUA 1
HaBbIKOB:

- onpegeneHve 1 opMynupoBka TeMbl COODLLEHMA MK Aoknada (MO0 OCMbICNIEHNE TEMB,
chopmynmpoBaHHON nNpenogaBaTesieM B COOTBETCTBYHOLLUUX CyYasx);

- COCTaBfieHME nMfiaHa C WCMNofb30BaHMEM aHanu3a, CcuHTe3a, Oo0OOLWEeHUs U  JOrmnKu
NOCTPOEHUS U3NOXEHUA MaTepurana;

- onpedeneHne NCTOYHNKOB MHAOpMaLIMK;

- pabota C WUCTOYHMKaMM Hayy4yHoW WHopmauumn (nogbop, aHanms, o0b6obLyeHue,
cuctemaTtmsaums, agantaumsa u 1.4.);

- thopmynmpoBka OCHOBHbIX 000OLLEHMIA M BbLIBOAOB MO pe3ynbTatam aHanui3a WU3ydeHHOro
mMarepuana.

PaspaboTumk/rpynna paspaboTtunkoB: CepeaknH AnekcaHap Anekceesund, OLEHT

PaccmoTpeHa Ha 3acegaHum kadeapbl
(npoTokon ot 03.09.2020 r. Ne 1)
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CornacoBaHa ¢ Bbinyckatrouien kacpeapomn

3aBeayrowmnn kacpeapom

« » 20 r.
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