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PaGouas mnporpamma aucuuriivHbel «COBpPEMEHHbIE HUCTOYHUKH  HHEPIHUN
COCTaBJICHA B COOTBETCTBUM C Y4Y€OHBIMHM IUJIJaHAMU MO HAIpPaBJICHUIO MOJITOTOBKHU
13.04.01 «TemnosHepreTuka W TEIJIOTEXHUKa» (MarucTepckue MporpaMMbl -
«Tennosuepretuka», «TemnoBple SIEKTPUYECKHE CTAHLIHUN»), «DHEPreTUUECKUN
MeHepKMeHT» ) 11 2020 roa mpuémMa 1mo 04HoM, 3a04HOM popMam oOydeHUS.

CocraBuTens:
3aBenyromuii kadeapoit «lIpomelnieHHas

TEIJIO3HEPTeTHKAY, MI.T.H., POd. Cadwsum Cepreit MarBeeBud
(Tommch)

Crapuuii npenojaBareinb «IIpoMbinieHHas

TEIUIO3HEPTETUKA Konecanuenko Hazap Bukroposnu
(Tmommch)

Pabouass mporpamma paccMOTpeHa M TPUHATA HAa 3acelaHud Kadeapsl
MPOMBIIIUIEHHON TEIUIOHEPT €TUKH.
IIpoTokomn oT «_ » 2020 roma Ne

3aBenyromuii kadeapoi Cadpsaui C.M.
(moamnuco) (®.1.0.)

Pabouas nmporpamMmma omo0peHa yuyeOHO-MeToanueckoii komuccuein 'OYBIIO
«JOHHTY» mno HanpasineHuto mnoarotoBku 13.04.01 «Tennosnepretuka u
TEIJIOTEXHUKA

[Iporokoi oT « » 2020 roma Ne
[Ipencenarens _Cadpsann C.M.
(TIoamHCh) (®.1.0.)

Pabouas nporpamma npoasiena st 20 roaa npuéma Ha 3acelaHuu Kadeapbl
POMBINIJICHHON TETTIOOHEPTETUKH.

[IpoTokon oT « » 20 roma Ne

3aBenytrouuii kadenpoit

(TIoamHCh) (®.11.0.)

Pabouas nmporpamma npoasiena st 20 roaa npuéma Ha 3acelaHuu Kadeapbl
MIPOMBITIUICHHON TETUIOHEPTCTHUKH.

IIporokoi oT « » 20 roaa Ne

3aBenyromuii kaheapon

(moamuce) (®.1.0.)

PaGouast mporpamma nmpoasiena mist 20 roja mpuéma Ha 3aceqaHuu Kadeapbl
MPOMBIILICHHOW TETTIOAHEPTETUKU.

IIporokoit oT « » 20 roaa Ne

3aBenyromuii kaheapon

(moamuce) (®.1.0.)



1 OBBEKT, HEJIb U 3AIAYY OCBOEHUA JNCIIUITJINHBI

JucuunianHa  paccMaTpUBaeT  BOIMPOCHl  HCMOJB30BAHMS ~ COBPEMEHHBIX
MCTOYHUKOB DHEPIUH, KaK TPAAUIIMOHHBIX TaK U HETPATUIIMOHHBIX.

Lenp AMCIUIUIMHBL MPUOOpPETEHUE CTYAEHTaMHM 3HAHUW 00 OCHOBHBIX BHIAX
COBPEMEHHBIX HCTOYHUKOB DHEPIMM U DHEPreTUUYECKUX PECYpPCOB, HUX pE3epBax,
criocobax nepepaboTKH U UCTIOIb30BAHMUS.

3amaun TUCUUIUIMHEL: (POPMUPOBAHHUE CTIOCOOHOCTHU K OMPEACIICHUIO MEPCIEKTUB
Pa3BUTHS U UCIOJIb30BAHUSI COBPEMEHHBIX HCTOYHUKOB YHEPTUU HA OCHOBE OLEHKH HX
HHEPreTUYECKOro MOTEHIHANA.

B pe3ynbTaTe 0CBOCHHUSI TUCUUIIMHBI CTYAEHT JI0JKEH:

3HATh.  OCHOBHBIE  BHJIbl  TOIUIMBHO-DHEPI€TUYECKUX  PECYpCOB,  HUX
KJIACCU(UKALMIO M HaIpaBJICHUSA WCIOJIb30BAHUS;, OCHOBHBIE TEHACHLUUU DPA3BUTHUS
TPAJUIIMOHHOW U aJlbTEPHATUBHOM DSHEPreTHKH; (PU3NYECKHE OCHOBBI IPOLECCOB
NOJy4eHUss U MpeoOpa3oBaHUsl pazIMYHBIX BHJIOB SHEPrUM B TEIUIOBYIO U
AIIEKTPUYECKYIO SHEPTHUIO;

yMeTb. OLEHUBAaTh IAPAMETPbl  COBPEMEHHBIX  HWCTOYHUKOB  JHEPIUMU;
pacCYUTBIBATh MOIIHOCTh M KOHCTPYKTHBHBIE IIAPAMETPBI SHEPTETUYECKUX YCTAaHOBOK
Ha 0a3ze BO30OHOBIISIEMBIX HCTOYHUKOB DHEPIUU; BbIOWpaTh 000PYAOBAHUE AJISl CUCTEM
KOMOMHHMPOBAHHOI'O SHEPTOCHAOKEHMUS,;

BJIa/IeTh. HABBIKAMM aHAJIM3a U BHIOOpAa MCTOYHHMKOB DHEPTUU I 00eCIeueHUs
3¢ (HEKTUBHOTO MPOU3BOCTBA TEIJIOBOM M 3JIEKTPUUECKOW 3HEPTHH; HAaBBIKAMH BbIOOpA
QIbTEPHATUBHBIX M KOHKYPEHTOCHOCOOHBIX IIyT€l SHEProCHAOXKEHUsT Ha OCHOBE
OaytaHca YHEPTOoNOTPEOJICHUS U IHEPTOCOECPEKEHUS.

[lepeunciieHHbIe pe3ysibTaThl O0YYEHUS SBIISIOTCS OCHOBOW ISl (DOPMUPOBAHMS
CHEAYIOINX KOMIETECHIINH:

- CnocobHOCTh (hOpMYIHPOBATH 33JlaHUs Ha Pa3padOTKy MPOEKTHBIX PEIICHH,
CBA3aHHBIX C MEPONPHUATHSAMU IO YIYYIICHHIO 3KCIUTyaTallMOHHBIX XapaKTEPUCTHUK
00Opy10BaHUs, MOBBIIICHUIO 3KOJIOIMYECKON O€30MaCHOCTH, YIYYILIEHUIO YCIOBUN
Tpyna, 3xoHomuu pecypcoB (I1K-1);

- ['OTOBHOCTB K MPOBEJECHUIO TEXHUYECKUX PACUETOB 110 TUIIOBBIM METOJIMKAM U
POEKTaM, TEXHUKO-3KOHOMHUYECKOIro aHaiu3a 3(P(EKTUBHOCTH MPOEKTHBIX PELIEHUM,
BbIOOpa M pa3pabOTKM HOBOTO TEIUIODHEPIeTUYECKOT0 U TEIMIOTEXHUYECKOTO
o0opynoBanusi, cuctem u cetet (I1K-2);

- CnocoOHOCTh K pa3pabOTKe MEpPONpHUATHH 1O COBEPIICHCTBOBAHUIO
TE€XHOJIOTUHM MPOU3BOJACTBA, COONIIOJACHUIO TEXHOJIOTMYECKON MUCUUIIIMHBI U METOJIOB
opranuzauuu Tpyaa B kojuiektuse (I1K-3);

- T'OTOBHOCTh MCHONB30BaTh 3HAHMUSI TEOPETUUYECKUX M SKCHEPUMEHTAIBHBIX
METO/JIOB ~ HAy4YHbIX  HCCIEJOBaHUM,  MPUHUMUIIOB  OpraHU3alldd  HAy4YHO-
HCCJIEIOBATENBCKON JEATENPHOCTH U COBPEMEHHBIE JOCTHKEHUS HAyKd U NEPEIOBOMN
TEXHOJIOTUH B HAYYHO-HCCIeoBaTeNbckuxX padorax (I1K-7);

Marucrepckas nporpamma «TernmosnepreTukar:

- CrnocoOHOCTh UCMONIB30BaTh 3HAHUS  (PYHIAMEHTAIBHBIX pa3/eNoB Ui
NOHMMAaHUSl WM OIHKCaHWs MPOLECCOB B MAaIMHAX M anmnaparax TeIIOTEXHUYECKOrO



o0Opy/lOBaHMs, CHUCTEMax TeHepalud, TpaHCIOpTa W TOTpeOJeHus Teia Hu
TexHojoruueckux 3Hepronocurteneit (IICK-1);

['OTOBHOCTh ydacTBOBaTh B MEPOIPHUATUSAX IO OCBOCHHIO, pa3padoTKe,
MOJICpHU3AIIMM M DKCIUTyaTallud TEIJIODHEPreTUYECKOTO M TEIUIOTEXHUYECKOIo
00OpyZ0BaHus, MPOBOJUTH TEXHMYECKOE OOOCHOBAaHME MPUHUMAEMBIX PEIICHUN C
ydeToM skosorudeckux TpedoBanuid (I1ICK-2).

Maructepckas nporpamma « TerioBbie IEKTPUUECKUE CTAHITUN:

CriocoOHOCTBIO ~ HCIIONIB30BaTh  3HAHUS  (YHIAMEHTAIBHBIX  PA3lENiOB  JUIA
NOHUMAHUS M ONHMCaHWs (PU3MYECKOM CYIIHOCTH MPOIECCOB, MPOTEKAIONIUX B
000pY/I0BaHUH TETJIOBBIX 3JICKTPHUUECKUX CTAHIH, B CHCTEMAax reHepaluy, TPaHCIIopTa U
noTpeodIieHus TEII0BOM U Anekrpudeckoit sHepruu (IICK-1);

['OTOBHOCTBIO  y4acCTBOBaTH B  OMBITHO- IPOMBIIUICHHBIX  UCIBITAHHIX
000Opy/IOBaHUSI TEIUJIOBBIX AJICKTPUUYECKUX CTAHIUN, B MEPONPHUATHUIX IO OCBOCHHIO,
pa3paboTke, MOJIEPHU3ALNU U IKCILTyaTalliil 000pYA0BaHUS C YYETOM JKOJIOTHUECKHUX
TpeboBanuii u 6e3onacHoctu 3kcruryaramuu ([ICK-2).

Marwuctepckasi mporpaMma « JHEPreTHYECKUN MEHEHKMEHT):

- CrnocoOHOCTBIO WCMONBb30BaTh 3HAHUS (PYHIAMEHTAIBHBIX pa3leioB s
MOHUMaHUsT (PU3NYECKOM CYITHOCTH PabOThl SHEPreTHUYECKOTO OOOPYJOBAHUSA, CHUCTEM
TPAHCIIOPTA HHEPreTUYECKUX PECYPCOB C IENbI0 Pa3padOTKA MEPONPHUSTHA IO
noBbITIeHUI0 YHepreTudeckoit adexruBuoctu (IICK-1);

- 'OTOBHOCTBIO ONIEHUTh CTPYKTYpPY MOTPEOJICHHSI SHEPrOpeCcypCcOB U BBISIBUTH
HEpaIMOHAJIbHBIE MMOTEPH PHEPTUU B XOJI€ TEXHOJIOTMYECKOTO MPOIECcCa; NPEII0KUTh
MEphl [0  COBEPIIECHCTBOBAHMIO  CHUCTEMBI  IOTPEOJICHUs, TMPOU3BOJACTBA W
pactipeneneHus suepropecypcoB Ha npeanpusituu (I1ICK-2).

2 MECTO JUCIHUIIIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMME

JucuunirHa OTHOCUTCS K YacTH, JOPMUPYEMON yUaCTHUKAMU 00pa30BaATEIbHbIX
oTHoienuit bioka 1 aucrumiua (MoyJiei) yaeOHOro miaHa.

basupyercs Ha 3HAHUAX, YMEHMSIX M HABBIKaX, KOTOPbIE CTYACHT MPUOOpEN IpH
OCBOCHHMM TMPEAIIECTBYIOMIMX JUCHUIUIMH, COOTBETCTBYIOLIMX IUIaHY MOJATOTOBKHU
OakanaBpoB 1o HampaieHuto 13.03.01 «TemyosHepreTka W TEIUIOTEXHUKA»: -
«AJNbTEpHATUBHBIE UCTOYHUKHU 3HEprum»; - «Mcrounuku sHeprum»; «CTOUHUKH U
CUCTEMBI TEILJIOCHAOKEHUSD.

3HaHUSA, YMEHHUS W HaBbIKM, TPUOOPETEHHbIE TIPH OCBOEHUHU JIAHHOU
JUCUUIUIUHBI, PEATU3YIOTCS CTYIEHTOM IIPH:

- MPOXOXKIECHHH IPOU3BOACTBEHHOM MPAKTUKU: HAyYHO-UCCIIEIO0BATEIbCKAS
pabora;

- IPOXOXKJICHUHU TOCYAaPCTBEHHON UTOTOBOW ATTECTALINH.



3 CTPYKTYPA U COAEP KAHUE TUCHUIIJIMHBI

3.1 PacnpenesieHue y4eOHBIX 4YacoB IO TeMaM /JUCHUILVIMHBI M BHJAaM
3aHATHH

HanmeHoBanue TemMm KonmuecTBo yacos
(comeprkaTenbHBIX MOYJIEH) (ounas / 3a0uHas popma)
B Tom uncne
Bcero [Ipakr.

Jlexmuu | JlaGop. CP

(CemuH.)
11/13 | 4/1 0/0 2/0 5/12

Tema 1. DHepropecypcbl U uX

UCIOJIb30BAaHUE
Tema 2. Ilukibl OCHOBHBIX
TEILJIOBBIX anekTpuueckux | 14/ 13 4/1 0/0 4/0 6/12
CTAHIIHMN
Tema 3. I'mapossieKTpuUdecKue 11/13 270 0/0 472 5/11
CTaHITUHU
Tema 4. Conneuynas sHepretuka | 18/ 15 6/1 0/0 6/2 6/12
Tema 3. TermionacocHble 18/ 15 6/1 0/0 6/2 6/12
YCTaHOBKU
Tema 6. Teotepmansias | 15,16\ 4,70 | 0/0 | 4/0 | 4/10
DHEPreTHKa
Tewma 7. Berposnepreruka 12/10 | 4/0 0/0 4/0 4/10
Tema 8. buosHepreTuka 12/10 | 4/0 0/0 4/0 4/10
NunuBuayanpHOE 3a1aHUE 0/9 0/9
KypcoBas pabora (rmpoekr) 0/0 0/0
HWroro mo BuaaM 3aHATHH 108 /108| 34/4 0/0 34/6 | 40/98
KonTtpoan 36/36

NUTOIo 144 / 144

(I)OpMI/IPOBaHl/Ie KOMHeTeHHI/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM NUCIHUIIJIUHBI

Komnerenmnuu Tembl TUCIUTITUHBI, HAllETICHHBIE HAa BHIPAOOTKY
KOMIIETCHIIUHN

I1K-1 Temsr 1 — 8
I1K-2 Temnbr 2 - 8
I1IK-3 Tewmsbr 2 - 8
I1K-7 Tema 3 - 8

IICK-1 Tembr 1 —7
IICK-2 Temsr 1 -7




3.2 Jlexkuun

Tema 1. SJHEPT'OPECYPCBI 1 UX UCITOJIB3OBAHUE

Conepxanue TeMsbl 1:

HeB0o300HOBIsIEMbIE UCTOYHUKU 3HEpruv. OpraHuyeckue TOIUIMBA (TOPIOYHE).
CocTaB NMpOAYKTOB CrOpaHUs MPU CKUTAHUU OpraHUYecKux TorumB. Heopranuueckue
ToruiBa  (roproume).  SnepHas  3HEPruss M MEXaHU3M  TEIUIOBBLACIICHHUS.
Bo0300HOBIsIEMblE MCTOYHHKK JHEPruu. Terao Heap 3emMild W TOJIIM BOJ MOpEH.
ConnHeuHast sHeprusi. JHEpTUsl IBIKEHUs BO3yXa B atMocdepe. ['uaposHepreTruueckue
pecypchl.

Jluteparypa k Teme 1: [1]

Tema 2. HUKJIBI OCHOBHBIX TEIIJIOBBIX J3JIEKTPUYECKHUX
CTAHIIUI

Conepxxanue Temsl 2:

OOmue cBeAeHUS W THUIIBl 3JEKTpocTaHUMi. [lapoTypOMHHBIE AJIEKTpHYECKHE
craniuu (KOC u TOL). Lukn razotypounHoil. IlaporazoBbie yCTaHOBKU. ATOMHBIE
anexktpuueckue craniuu (ADC. OOmue mnonoxkenus. [Hukaet ADC u  wux
s dextrBHOCTh. [{ukibl maporypounubix ADC. [Nazooxiaxaaembie MapoTypOUWHHBIC
kel ADC.

Jluteparypa k Teme 2: [1]

Tema 3. THAPOIJIEKTPUYECKHUE CTAHIIMUHU

ConepxaHue TeMbl 3:

OOuue nosoxkeHusi. JHeprusi peuHoro. CXeMmbl CO3/1aHHsl Haropa U OCHOBHOE
obopynoBanue ['2C. OO6mue mnonoxenus. Hamopbl TUIPOITEKTPUUYECKUX CTAHITHI.
['unpotypounsl. Dueprus u momHocTh ' IC.

Jlutepatypa k Teme 3: [1]

Tema 4. COTHEUHAS DOHEPT'ETUKA

Conepxanue TeMsl 4:

CocTrosiHME UCTTONB30BAHUS COTHEYHON dHEPTUHU. OCHOBHBIE IOHATHUS COJTHEYHON
HEepreTuku. Vcropuss NpUMEHEHUs COJHEYHBIX KoJuiekTopoB. Kiaccudukarms
COJIHEYHBIX KOJUJIEKTOPOB. Y CTPOMCTBO COJIHEYHBIX KOJUIEKTOPOB. AKKYMYJISTOPbI
TEIJI0THI. VICONb30BaHNE COTHEUHOM SHEPTUU. UCMOJIb30BAHNUE MIIOCKUX KUIKOCTHBIX
COJIHEYHBIX  KOJUJIEKTOPOB  MPU  TEIUIOCHAOKEHUH.  AKTHUBHBIE  CHCTEMBI
TeriocHaOkeHusl. J[ByXKOHTypHasi akTHUBHAs CHUCTeMa MCIIOIb30BaHUS COJHEUHOM
sHeprun. [laccuBHBIE cHCTEMBI COJNIHEYHOTrO TeruiocHaOxeHus. ['ennoaspobapuueckas
TEIJI03JIEKTPOCTAHIIHS.

Jlutepatypa k Teme 4: [2]

Tema S. TEIINIOHACOCHBIE YCTAHOBKH

ConepxaHue TeMbl S:

UCTOpHUS CO3JIaHUs TEIJIOBBIX HacocoB. Kiacchl TemaoBBIX HAacocoB. TersoBoii
Hacoc Ha 3(dekre Ilenbrhe. McnapurenbHble KOMIPECCUOHHBIE TEMJIOBBIE HACOCHI.
UcnaputenbHbie abcopOiuonnbie (Iud@y3uoHHbie) TemioBble Hacockl. [lpuHimn
JEUCTBUSL HMCIAPUTEIBHOIO KOMIIPECCMOHHOTO TeIioBoro Hacoca. OOopyaoBaHue
TerioBeiXx HacocoB. Kommpeccopwl. TemnmooOMeHHuku. Jlpoccenn W AeTaHAEpHI.
Pabouee Teno. TemnoBod mpolecc B  KOMIIPECCMOHHOM — TEIJIOBOM  Hacoce.



TepmomuHaMUYeCKre OCHOBBI PaOOThI KOMITPECCHOHHBIX TETUIOBBIX HACOCOB. DKCEPTHUs
MOTOKa Teruia. DKceprusi MoToka BelecTna (padodero tena). DKCEpPreTHYecKuii aHaIu3
paboThI TEIIOBBIX HACOCOB. Pacuer OCHOBHBIX MapaMeTpOB TEINIOHACOCHON YCTaHOBKHU.
[IpunnunuanpHas CcXeMa TEIUIOBOTO Hacoca Ttuna «Bo3ayxXx—Boaa» HKB-60-2-8.
HNcrounnku TermnoTel. CXEMbl TEIJIOBBIX HACOCOB, HCIOJIB3YIOIINX COJHEYHYIO
DHEPTHIO.

Jluteparypa k Teme 5: [2]

Tema 6. TEOTEPMAJIBHAS DQHEPT'ETUKA

Conep:xaHue TeMbl 6:

CocTostHuE UCIOJIB30BAHUS TEIJIOBOM 3HEPTruu 3eMiH (reoTepMur). TexHoIornuu
OCBOCHHSI T€OTEPMaAIbHBIX pecypcoB. (OCHOBHBIE HAINpPABIEHUS HCHOJIb30BAHUS
r€OTEPMAIIBHOM JHEPruM. ['PpyHT KaK HMCTOYHHK HHU3KOMOTEHIMUAIBbHOW TEMIOBOM
sHeprun 3emiyid. TepmanbHbie BOJBI B OTOIUICHUM U TOPSAYEM BOJOCHAOKEHUHU.
['eorepmasibHble BOABI B CEIBCKOM XO3diicTBE. Vcmonb3oBaHWE TreoTEepMalbHBIX
WMCTOYHUKOB [IJISl TOJYYEHHUs JJIEKTpodHepruu. [IpuHimmsl paboThl T€OTEPMaTbHBIX
anektpoctaHuuii. I'eorepmanibabie TOC Ha MECTOPOKIACHUAX MAPOBOMASIHOM CMECH C
KOHJICHCAIIMOHHbIMU ~ TypOuHamu. [eorepmanbubie TOC Ha  MECTOPOXKICHUSX
MapPOBOJITHON CMECH MJIM F€OTEPMaJIbHBIX PAacCOIOB C KOHACHCAITMOHHBIMU TypOMHAMU
U OJIHO- WJIM MHOTOKPATHBIM paclIMpeHueM reoTepMaiibHoro ¢uironaa. I'eoTepmanbHbie
TOC ¢ wucnoib30BaHUEM HHU3KOKHUIISIIMX YHCTHIX WM CMECEBBIX pabouux Tedl.
['eorepmanbabie TOC KOMOMHMpPOBAHHOTO LMKIA C MApOBOM TypOMHOW B BEPXHEM
UK€ W HU3KOKHUIAIIUM pabouyuM TeJIOM B HIDKHeM wukie. IlapoTypOuHHbIE
reoTEpPMabHbIE HYHEPIrOYyCTAaHOBKHU. TypbokxomnpeccopHbie reoTEpPMaJIbHBIE
SHEpProycTtaHoBku. (OcoOeHHOCTH  pabOThl  T'E€OTEPMAIbHBIX  AJIEKTPOCTAHIIUM.
OcCoOEHHOCTH UCIOJIb30BAHUSI HUBKOTEMIIEPATYPHBIX T'€OTEPMAbHBIX BOJA IS
IIPOU3BOJICTBA DJIEKTPOIHEPTUH.

Jlutepatypa k Teme 6: [2]

Tema 7. BETPOOHEPT'ETUKA

ConepxaHue TeMbl 7:

CocrosiHME WCIOJIB30BAHUSI SHEPrUU BeTpa. BeTposHepreTvka Kak OTpacib
Hayku. Tumsl cCOBpeMEeHHBIX BeTpojBurareneil. Kimaccudukamms BeTposHEpPreTu4ecKon
TEXHUKHU. THUIBI COBPEMEHHBIX BETPOABUIaTesed. BerpornpuemMHble YyCTpOUCTBA C
TOPU30HTAIBHOM OCBIO BpallleHUs. BeTpoaBurarenu ¢ BEPTUKAJIbHOW OCBhIO BPALLCHHUS.
[IpyHIMT AENCTBHS BETPOABUTATEINIEH C BEPTUKAIBHOM OCBIO BpalleHus. BepTukaibHo-
OCEBBIE BETPOJBHUIATENIN «IOJIBEMHOW CUIbD). BepTHKanbHO-OCEBBIE BETPOIABHUIATENS
«auddepeHanbHOro J1000BOro conpoTuBiieHus. KoMOMHUPOBaHHBIE BEPTHKAIBHO-
oceBble BeTpojBurarenu. [IpuHiunel nmpeoOpa3oBaHus PHEPrUM BeTpa sl pabOThI
KpbUIBYATOTO BETPOJBUTATENSA. DHEPreTUUECKUE XAPAKTEPUCTUKHU BETPOJBUTATEIICH.
TenaeHIMM pa3BUTHS BEPTUKATBLHO-OCEBBIX BETpOIHEpPreTHYeckux ycraHoBok (BO
BOYVY). Texauueckue cpenactsa BeTpodHepreTUKd. (OCOOEHHOCTH COBPEMEHHOM
BETPOIHEPTETUYECKON  TEXHUKH. Tunel  Berpoxsurarener.  PerynmpoBanue
TrOPU30HTAIBHO-OCEBOTO  BETPOJIBUTATeNsl. PeryimpoBaHue BEpTUKAIBHO-OCEBOTO
BETPOJIBUTATENS. Y CTPOMCTBO BeTpsiHOM TypOuHbl. HacocHble BeTpoarperatsl C
MEXaHUYECKUM MIPUBOIOM pabodero oprana. [lHeBMaTudecKkrue BEeTpoarperarsl.

Jluteparypa k Teme 7: [2]



Tema 8. BUODHEPT'ETUKA

ConepxaHue TeMbI 8:

Metoasl nepepaboTku 6MOMacChl BO BTOPUYHBIN SHEPTrOHOCUTENH (OMOTOILIHBO).
YrpornieHHass cxeMa MpOW3BOJCTBA OMOdTaHONa M O6uobyraHonma B Poccum. Ilporecc
nosydeHus: ouorasa. llenu wcmonp3oBaHusi OMOTAa30BOI TEXHOJOTHUHU. DTarbl MpoIiecca
NpOW3BOACTBa Onoraza. TexXHOIOTWYECKHE CXeMbl W 00OpymoBaHHWE OHMOTa30BBIX
ycTaHOBOK. Kiaccudukanus TeXHOJOTHYECKHX cxeM. MeTton paboThl Ha SKUIKUX
cyoctpatax. OOopynoBaHue OHWOTa30BBIX YCTAaHOBOK. bHOra3oBbie YCTaHOBKH.
[Ipocreiiiie  Oumora3oBble  YCTAHOBKM Uil ~ MHAWBUIYaNbHBIX  XO3SICTB.
buosnepreTnueckue ycTaHOBKHM JUIsl celbckoro xossiiictBa (Poccus). OOGoOuieHHas
cxeMa Omora3zoBoii ycTaHOBKH. Vcronbp3oBanue Ouorasa. [IpoektupoBanue OMora3zoBbix
YCTaHOBOK Ha 0a3e OTXOJO0B XUBOTHOBOAYECKUX (epMm. TexHomormueckuii pacuer
OMOra3oBBIX YCTaHOBOK. lIpoekTupoBaHne KOHCTPYKTHBHBIX MapaMETpPOB OHOTa30BOM
YCTaHOBKH.

Jlutepatypa k Teme 8: [2]

3.3 IlpakTH4yecKue 3aHATUSA

No Tema 3ansatus O0nbeM, yac. | Jlutepat
n/m OYH/ 320YH. ypa
1 [TonydeHne u uCnoIb30BaHUe OMorasa. 4/1 [1, 2]
2 Hcrnonbs3oBaHre COTHEUHOM YHEPTUU B
6/2 [1,2]
teriocHa0xenuu. KontposbpHas pabora Nel
3 Pacuer mapamerpoB munu-1"2C. 4/1 [1, 2]
4 Hcnonb30BaHue TEMIIOBOM SHEPTUU OKEaHA. 4/2 [1, 2]
5 [IpuMeHeHre TenIoBbIX TPaHCHOPMATOPOB.
16/2 [1,2]
KoHntposnbHas pabora Ne2
UTOIO: 34/6
3.4 JlaGopaTopHbIe padoThI
B yyeOHOM mmaHe He 3arIaHuPOBAHO.
3.5 CamocrosiTeqbHast padoTa cTyaeHTa
No Buasl camocTosiTenbHOM pabOThI CTyIEHTa O0newm, yac.
/i OYH/3a04YH.
1 M3y4yeHue JeKIMOHHOr0 MaTepraa 20/45
2 IToaroToBka K MpakTUYECKUM 3aAHATUSM 20/ 44
3 [ToaroToBka k 1abopaTopHBIM paboTam -/ -
4 BrlnonHeHre KypcoBOTro MPOeKTa -/ -
5 BrlnosiHeHne KypcoBOil paboThl -/-
6 BrinosHeHne MHAMBUAYAILHOTO 3aJaHUS 0/9
NTOIO: 40 /98




3.6 KypcoBoii npoexT (padora), HHAMBUAYAJIbHOE 3a/1aHHE

BrinonHenune kypcoBoii paboThl (IIpoeKTa) B yUeOHOM IUIaHE HE 3allJIaHUPOBAHO.

[IporpaMMoil  IUCHMIUIMHBI  3a04YHOM  (QOpMBI  00y4YEeHMsSI TPEAYCMOTPEHO
BBIIIOJIHEHHE CTYyI€HTAMU HHAMBHUAYAJIbHON PadoTHI.

3aJlaHuE Ha MHAUBUAYAIBHYIO Pa0OTY ONpEAEIIsAeTCs IPENo1aBaTeIeM.

B pabore mnpeanaraercs wucciaenoBaTh LENECOOOPa3HOCTh U BO3MOYKHOCTH
pEeryJiMpoBaHUs HAarpy30K B CXEME MCTOYHHKA TEIJIOAIEKTPOCHAOKEHHUS C MOMOIIBIO
TEIUIOBBIX HACOCOB, PACCUATAB W NPOAHAIM3MPOBAB IIOJYYAEMYK) SKOHOMMIO IPH
BHEJIPEHUU MPOEKTA 10 3aMELICHUIO0 Harpy30K KOTEIbHOM 3a cueT MuHu-TILl, koTopas
BKJIFOYAET ra30MOPLIHEBYIO KOTCHEPAIMOHHYIO U TEILNIOHACOCHYIO YCTaHOBKHU.

Tema paOoTbl MOKET ONPEEIATHCS B HAPABICHUH HAYYHO-HUCCIEA0BATEIbCKOM
paboTHI, MPOBOJUMON CTYJEHTOM. B 3TOM ciyyae TeMa ONpenenseTcss COBMECTHO CO
CTYIEHTOM U €TI0 HayYHBbIM PYKOBOJUTEIIEM.

4 POH/I OHEHOYHbBIX CPEJICTB

4.1 Kpurepuum ¥ mKajdbl /JJ51 HWHTETPHUPOBAHHOW OLIEHKH YPOBHS
chpopMHUPOBAHHOCTH KOMIIETCH NI

Cocmasnsaiowas KomnemeHyuu — noJTHOMa 3HAHUU

HYJIEBO YPOBEHb: HEBEpPHbIE, HE apryMEHTHUPOBAHHBIE, C MHOMXECTBOM TIPYyOBIX
OLIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUI HUYKE MUHUMAJIbHBIX TPEOOBAaHUM;
MUHUMAJIbHBI ypOBEHb: JAaHbl HE IOJHBIE, HETOYHbIE M HEAPTYMEHTUPOBAHHBIE
OTBETHI Ha BOIPOCHL. J[OMyIIEHO MHOr0o TIpyObIX OIIMOOK. YpOBEHb 3HAHUI HUXKE
MHUHUMAaJbHBIX TPEOOBAHUM;

IIOPOTOBBIN YPOBEHb: JAaHbl HEJOCTATOYHO IOJHBIE, TOUYHBIE U APIyMEHTHUPOBAaHHBIC
OTBETHI Ha BOMNpOCHL. 1[10X0 3HAET TEpMHUHBI, ONPENEIICHUS U IMOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIIEHUS, IPUHLIMUIIBL. J{OMyIIEeHO MHOTO HErpyObIX OLIMOOK;

CpEIHUIl YPOBEHB: JaHbl JIOCTATOYHO IOJIHBIE, TOUHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. B 1[EnOM 3HAeT TEpMUHBI, ONPENCIICHUS W IOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHHUS, NPUHIMIBL. JIOMyIIeHO HEeCKOJIbKO HerpyobIxX
OIITNOOK;

NPOJBUHYTHIM yYpOBEHb: JaHbl MOJHbIC, TOYHbIE U APTYMEHTHUPOBAHHBIE OTBETHI Ha
BONPOCHL. 3HAET TEPMUHBI, OINpPENETCHUS W TOHATUSA;, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHIMIIBL. J[ONMyIIEHO HECKOIBKO HETPYOBIX OLIMOOK;

BBICOKMM YPOBEHB: JaHbl MOJHbIE, TOYHBIE M apryMEHTUPOBAaHHBIE OTBETHI Ha
BOINIPOCHI. 3HAET TEPMUHBI, ONPEAEICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHHMSI, MPUHIUIIBIL. JIOMyIIIeHO HECKOIBKO HETOUYHOCTEM.

Cocmasnaiowas KomnemeHyuu — yMeHus

HYJIEBOW YPOBEHb: IOJHOE OTCYTCTBUE NMOHMMAHHS CYTH METOJMKH PELICHMS 3a/1a4H,
JIOTTYIIIEHO MHOKECTBO IPyOeHIINX ONMTMOOK / 3a]JaHUS HE BBITIOJHEHBI BOOOIIIE;
MUHUMAaJIBbHBII ypOBEHb: cCllab0€ TMOHMMAaHHWE CYTH METOAMKH pELICHHs 3ajayu,
JOTyIIeHbl TpyObie ommOku. Permenust He obocHoBaHbl. He ymeeT HCmoian30BaTh



HOPMAaTUBHO-TEXHUYECKYIO JIuTEpaTypy. He opuenTnpyercs B cnenuanbHOM HAyYHOR
JUTEpaType ;

IIOPOTOBBI YPOBEHB: [OCTAaTOYHOE IOHUMAHHWE CYTHM METOJIMKH PpEUICHHs 3aaui,
JONyIIeHbl OmMOKU. PemeHuss He Bcerga OOOCHOBaHBL. YMEET HCHOJIb30BaTh
HOPMATUBHO-TEXHUYECKYIO JuTeparypy. Ciabo OpHEHTHpPYeTCsi B CHELMAIbHOU
Hay4YHOW JMTEpaType B COOTBETCTBUM CO CIHCKOM, IIPUBEIEHHOM B paboueit
IIporpamMmme JUCLHIUIMHBI,

CpGI[HI/Iﬁ YPOBCHBL: B HCJIOM IIOHHMMACT CYyTb MCTOAWKHU PCIICHUA 3adavd, JOITYIICHBI

omnOku. Pemiennss He Bcerna OOOCHOBaHBL. YMEET HCHOJIb30BATH HOPMATHBHO-
TEXHUUYECKYIO U CICIHATIbHYIO HAYYHYIO JINTEPaTypy;

NPOABUHYTHIM YPOBEHb: B 1IE€JOM IOHMMAaeT CyTh METOAWKUA DEUICHUS 3a/ayH,
JONyIIeHbl HeTo4HOCTH. CrocoOeH 00OCHOBaTh pelIeHHs. YMEET HCIO0JIb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO U CTICIUATIFHYIO HAYUHYIO JTUTEPATYPY;

BBICOKHUI YPOBCHL: ITIOHUMACT CyTb MCTOANKHU PCIICHUA 3a1a4H. CnocobeH 000CHOBATH

pelIeHus. YMeET UCIONIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U CIELUATIBHYIO0 HAYYHYIO
JUTEPATYPY, NEPEIOBOM OIBIT.
Cocmasnarowas KomnemeHyuy — 61a0eHue HagblKamu
HYJICBOI ypOBEHb: HE JEMOHCTPUPYET BIJIAJICHUE HABBIKAMU BBIIIOJHEHHUS
npodeccuoHaNbHBIX 3a7a4. He MOXeT BBIOJIHUTE 3aaHMs;
MUHUMAJIBHBII YPOBEHb: HE JIEMOHCTPHUPYET BIIAJICHUE HABBIKAMH BBIIIOJHEHHUS
npoEeCCUOHANIBHBIX ~ 3aJady. VICHBITBIBAET CYLIECTBEHHBIE TPYAHOCTH MIpH
BBINIOJIHEHUH OT/AEJIbHBIX 3aJJaHUM;

HOpOFOBBIﬁ YPOBCHL: BJIAJICCT HABbIKAMMA BBIIIOJIHCHMUA HpO(l)CCCI/IOHaJIBHBIX 3agad Ha

MIOPOTOBOM YpOBHE. 3aJIaHUs BBIMOJIHIET MEIJICHHO U HEKaYE€CTBEHHO;
CpeIHUN YpOBEHb: BJIaJICET HABBIKAMU BBIMIOJHEHUS NPO(ECCHOHATBHBIX 3a/ad.
3agaHus BBINOJIHSAET HA CPEIHEM YPOBHE MO OBICTPOTE U KAYECTBY;

MPOJBUHYTHIM  YPOBEHb: BJAJCET YBEPEHHBIMH  HABBIKAMH  BBINOJHEHHS
npodeccHoHaNbHBIX 3a/1ad. BhICTpPO M Ka4eCTBEHHO BBIMIOIHICT 3a/JaHHs, WHOTA
JIOITyCKasl HE3HAYUTEIIbHbBIE MIOTPEIIHOCTH;

BBICOKMII ~ YpOBEHb:  BIAJEET  YBEPEHHbBIMH  HABbIKAMH  BBINOJHEHHS
npoeCCHOHANIBHBIX 3a/ad. BBICTPO M KAa4eCTBEHHO BBIMOJIHSACT 3aJaHusi, MpU
HEO0OXOMMOCTHU JEMOHCTPUPYS TBOPUECKUN MTOAXO.

Obob6wennas oyenka chopmuposaHHOCMU KOMNEemMeHYull

HYJIEBO YPOBEHb: Ha HYJEBOM YPOBHE C()OPMHMpOBAHBI: BCE COCTABIIAIOIIUE; OJHA

WM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIe€ BHLICOKOM YPOBHE;

MUHUMAJBHBI  YpOBEHb: Ha MHUHUMAJIBLHOM YypOBHE C(OpPMHUPOBaHBI: BCE

COCTABJISIFOIIME; OJTHA WM JIBE U3 TPEX, OCTaIbHbIE — HA O0JIE€ BLICOKOM YPOBHE;
NOPOTOBBI YPOBEHb: Ha MOPOrOBOM YPOBHE C(OPMHUPOBAHBI: BCE COCTABIISAIOIINE;

OJIHA WJIM JIBE€ U3 TPEX, OCTANIbHbIE — HA 00JIE€ BHLICOKOM YPOBHE;

CpeIHUIl YPOBEHB: Ha CpPEAHEM YypOBHE C(HOPMUPOBAHBI: BCE COCTABJISIOIINE; OJIHA

WM JIBE U3 TPEX, OCTaJIbHbIC — HA 00JIee BHLICOKOM YPOBHE;

NPOJBUHYTHI  YpPOBEHb: Ha TMPOABUHYTOM YPOBHE CGHOPMHPOBAHBI: BCE
COCTABJISIFOIINE; OJHA WIIHA JIBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;
BBICOKMW YpOBEHb: Ha BBICOKOM YpPOBHE C(HOPMHPOBAHBI BCE COCTABIISIOIIHE
KOMIIETCHITHI.



4.2 Bonipochbl K dK3aMeHY U MPUMeP IK3aMEeHAMOHHOI0 OnJjieTa

Bonpocel k 3k3aMeHy:

HeBo300HOBIsIEMBbIE UCTOYHUKHY SHEPTrUU. Oprannyeckue TornBa (roproyue).

CocTtaB npoayKTOB CrOpaHus MPU CKUTAHUHA OPTAHUYECKHUX TOIUIHB.

Heoprannueckue Torumsa (roprodue).

SnepHast sHEpPrUsl U MEXaHU3M TEIUIOBBIACICHUSI.

BozobHoBnsiembie HCTOYHUKHU dHEprun. OO0IIast XapaKTepUCTHKA.

Tenno Heap 3eMiI U TOIIIH BOJ MOPEH.

ConHe4yHast 3HEprus.

DHeprus IBIKCHHS BO3yXa B aTMochepe.

. I'moposneprernueckue pecypcesl.

10 OO01mue cBeIeHUsI U TUIIBI DJIEKTPOCTAHITUH.

11.ITapotypounnbie snextpuueckue ctaniuu (KOC u TOL).

12.1{uxn razotypOunHoit. [laporazoBeie yCTaHOBKH.

13.ATOMHBIE IIEKTPUUECKHE CTAHIIUN

14.CxeMbl co3ianusi Harmopa U ocHoBHOe o0opyaoBanue ['OC.

15.Hanopsl ruApO3IEKTPUUECKUX CTAHIIHAM.

16.I'uapoTyp6unsl. DHeprus u MmomHocTh ['DC.

17.CocrosiHre NCIIOJIB30BAaHMS COTHEYHOU dHEPrun. OCHOBHBIE TOHATHS COJIHEUHOU
SHEPIreTUKH.

18.Knaccudukaiusi COMHEYHBIX KOJIJIEKTOPOB.

19.YCcTpOHCTBO COTHEYHBIX KOJUIEKTOPOB.

20.AKKyMyJISITOPBI TEIJIOTHI.

21.Mcnonb30BaHNE COJIHEUHON YHEPTHUMU.

22./cnionp30BaHuE  IUJIOCKUX  KUJAKOCTHBIX  COJIHEUHBIX  KOJUIEKTOPOB  MPH
TETJIOCHA0KEHUH.

23.AKTUBHBIE CUCTEMBI TEILJIOCHAOKEHUS.

24.JIByXKOHTYpHasi aKTHUBHAas CHUCTEMa WCIOJIb30BAHUS COJIHEUHOW HHEPIUH.
[TaccuBHBIE CHCTEMBI COTHEYHOTO TETTIOCHAOKEHUS.

25.T'enmnoaspobapruueckast TEII0ICKTPOCTAHITHS.

26.Knacchbl TEIIOBBIX HACOCOB.

27.TennoBoit Hacoc Ha 3 dekTe [lenbThe.

28.HcnapurenbHble KOMIIPECCUOHHBIE TETIOBBIE HACOCHL.

29.UcnaputenbHple  abcopOuuoHHble (AU Py3uoHHBIE) TEIJIOBBIE  HACOCHI.
[TpuHIMIT 1EUCTBUSA NCIAPUTEIBHOTIO KOMIIPECCUOHHOTO TEIUIOBOTO HACOCA.

30.060pynoBanue TemioBbix HacocoB. Kommpeccopsl. Temnooomennuku. J[poccenun
U JIETaHJIePHI.

31.Pabouee Temno.

32.TennoBoii nporecc B KOMIPECCUOHHOM TEIJIOBOM HACOCE.

33.TepmoauHaMH4eCKHUE OCHOBBI pa0OThI KOMIIPECCHOHHBIX TETUIOBBIX HACOCOB.

34.DOxceprusi TOTOKAa Terja. OKCEPrusi TMOTOKAa BemecTBa (paboyero Tena).
DKcepreT4ecKuid aHaan3 paboThl TETIOBBIX HACOCOB.

35.Pacuer OCHOBHBIX ApPAMETPOB TEMJIOHACOCHON YCTaHOBKH.

WX NN W=



36.. CocTosiHuE UCIIOJIb30BaHUS TEIUIOBOM SHEPTrUU 3eMIIH (T€OTEPMUMN ).

37.TexHOMOTHH OCBOEHUS TEOTEPMAIBHBIX PECYPCOB.

38.OCHOBHBIE HaIIPABIICHUS UCITOIb30BAHUS FEOTEPMATBHON YHEPTUH.

39.'pyHT KaKk HCTOYHUK HU3ZKOMOTECHUUAIBHOW TEIUIOBOM DSHEPrUHA 3EMIIH.
TepmaiibHbIE BOABI B OTOILUICHUU U TOPSYEM BOJIOCHAOKEHHH.

40. I'eorepMaiibHbIE BOJIbI B CEJILCKOM XO3SIUCTBE.

41.Vcnonp30BaHuE TE€OTEPMAIBHBIX MCTOYHUKOB JJISI MOJYYEHUS 3JIEKTPOIHEPIHH.
[TpuHIMIIBI pa0OTHI T€OTEPMANIBHBIX 3JIEKTPOCTAHIUH.

42.T'eorepmanibibie TOC Ha  MECTOPOXKICHMSIX  MApOBOJSHOM CMECH C
KOH/ICHCAllMOHHBIMU TypOUHAMHU.

43.T'eorepmasibible  TOC Ha MECTOPOXKIEHUAX MApOBOASHOM CMeCH WIH
reoTepPMalIbHBIX PACCOJIOB C KOHJCHCAIIMOHHBIMU TYpOMHAaMHU U OJHO- WU
MHOTOKPATHBIM PACIIMPEHUEM T€0TEPMATBHOTO (IIOUAA.

44.T'eorepmasibable TOC ¢ UCNOIB30BAHMEM HUZKOKHUITAIIUX YUCTBIX UM CMECEBBIX
paboumx Tell.

45.T'eotepmanibibie  TOC KOMOMHUPOBAHHOIO IIMKJIA C MMAapOBOM TypOWMHOUN B
BEPXHEM LUKIE U HU3KOKUIIAIIUM pabOuYMM TEJIOM B HUXKHEM IIHKIIE.
[TapoTypOuHHBIE re0TEpMaIbHbIE JHEPTOYCTAHOBKH.

46.TypOokoMIpeccopHbI€ T€0TEpPMaIbHbIE YHEPIOYCTAHOBKH.

47.0cobeHHOCTH padOThl F€OTEPMAILHBIX AIEKTPOCTAHIIUH.

48.0co0€HHOCTH MCHOJIB30BAHMS HU3KOTEMIIEPATYpPHBIX T'€OTEPMalbHBIX BOJ IS
IIPOU3BOJICTBA HJIEKTPOIHEPTUU.

49.BeTposHepreTyka Kak OTpaciib HAyKH.

50.Tunel COBpEMEHHBIX BETPOIBUTATENEH.

51.Knaccudukaius BETpOIHEPreTUYECKON TEXHUKH.

52.Tunbl COBpEMEHHBIX BETPOABUTATENICH.

53.BeTponpueMHbIe  YCTPOHCTBA C  TOPU3OHTAJIBHOM  OChIO  BpallCHMUS.
Berpoasurarenu ¢ BEpTUKAIBHON OCHIO BPALLICHUS.

54 1lpuHuun neicTBUsl BETPOABUTATEIIEH C BEPTUKAIBHON OCHIO BPAIICHUSI.

55.BepTuKanbHO-0CEBBIE BETPOABUTATENU «IIOJBEMHOU CUIIBDY.

56.BeptukanbHO-OCeBbIE  BeTpoABUTATENd  <«aAu(PdEepeHIIMAIBHOTO  JOOOBOTO
COIPOTHUBJICHUS.

57.KomMOuHMpOBaHHBIE BEPTHUKAIHLHO-OCEBBIE BETPOIBUTATEH.

58.IlpuHuunel  mpeoOpa3oBaHUs SHEPrHMM BeTpa g pabdoThl  KpPbUIBYATOTO
BETPOJIBUTaTEISI.

59.OHepreTnyecKkre XapakKTEPUCTUKU BETPOABUTATENEH.

60.TexHnueckne cpeacTBa BETPOIHEPTETUKH.

61.0co6eHHOCTH COBPEMEHHOM BETPOIHEPTETUUECKON TEXHUKH.

62.YcTpoiiCTBO BETPSHON TypOUHBI.

63.HacocHble BeTpoarperaTsl ¢ MEXaHUYECKUM IIPUBOJIOM pabovero opraHa.

64.1TneBMaTHYECKHE BETPOArperaThl.

65.Metozsl iepepaboTKu OMOMacChl BO BTOPUYHBIN YHEPTrOHOCUTENH (OMOTOIINBO).

66. YmpoieHHas cxema mpou3BoIcTBa OnodsTaHosa u 6rnodyranomna B Poccun.

67. Ilpouecc nomydyenus Ouorasa.

68.11enn HCIIOIL30BAaHKS OMOTa30BOM TEXHOJIOTHH.



69.2TanbI poiiecca MpON3BOACTBA OMoOTasa.

70. TexHONOTUYECKHE CXEMbl U  000pylOBaHHE OMOra3oBBIX  YCTAHOBOK.
Knaccudukanuys TeXHOJIOTHYECKUX CXEM.

71.Meton paboThl Ha )KHJIKMX CyOCTpaTax.

72.0060pynoBaHue OMOra30BbIX YCTAaHOBOK.

73. bruora3oBble YCTaHOBKH.

74 IlpocTeiiime OMOTra3oBbie YCTAHOBKU ISl HHAMBUAYAJIbHBIX XO3SHCTB.

75.bruosHepreTHYecKre YCTAaHOBKH ISl CEIBCKOro Xo3siiicTBa (Poccus).

76. O60061IeHHas cxeMa OMOra30BOl yCTaHOBKH.

77.Ucnionp3oBaHue Ouorasa.

78.IIpoexkTpoBaHNE OMOTA30BBIX YCTAHOBOK Ha 0a3€ OTXOIOB KUBOTHOBOIUECKHUX
bepm.

79.TexHOJIOTHYECKHI pacyeT OMOra3oBbIX YCTAaHOBOK.

80.IIpoekTupoBaHre KOHCTPYKTUBHBIX TapaMETPOB OMOTA30BOM YCTAHOBKU.

IIpumep 3K3aMeHANIMOHHOTO OHJIETA

T'OVYBIIO «JOHELKNIT HAITUOHAJIbHBIN TEXHUYECKUIT YHUBEPCUTET»
HporpaMMa IIOArOTOBKHU MarucTparypa

(6akanaspuam, cneyuarumem, Mazucmpamypa)

Hanpagienue noarotoBku: 13.04.01 «TennosHepreTrka v TEIIIOTEXHUKA

(100, HazsaHue)

Marwuctepckast mporpamMma: Tennosnepretrka, TemmoBbIe IEKTPUICCKHAE CTAHITNH,
DHEPreTUYEeCKUM MEHEIPKMEHT

(nazsaHue)

Cemectp: 2
VYueOHas TUCIUIUIMHA! CoBpeMeHHbIE UCTOYHUKHA SHEPTUU

Dx3amMeHalnoHHbIN OuseT Nel
1. Bo3o6HOBIsIeMble UCTOYHUKH dHEpruu. OO011as XxapakTepUCTHKA.
2. Teorepmanpupie TOC Ha  MECTOPOKICHMSIX  IMAPOBOASHOM CMECH €
KOH/JICHCAI[MOHHBIMU TypOUHAMU.
3. OnpenenuTh CyTOUHBIA BBIXOJ OMOTa3a M3 peakTopa W KOJIUYECTBO Teria, KOTOpoe
MOKET OBITh MOJYYEHO OT €ro CKMraHus. Tum OuomMacchl: CBUHHOW HaBo3. CyTouHOE
KOJIMYECTBO OMOMACCHI, MocTynaromiel Ha nepepadotky: 5,0 1/cyT. [ImoTHOCTH HaBO3A:
1070 kr/m3 . Temneparypa mporiecca aHadpoOoHoro cOpaxuBanusi: 35°C.

YTBep)KI[eHO Ha 3ac€aaHuun Ka(be,[[pbl HpOMBIH_UIeHHaﬂ TCILIOOHCPICTHUKA
(HanMeHOBaHHE Kaeapbl HOITHOCTHIO)
[Tporokon No ot 20 r.
3aB. kadenpoit Cadpsai C.M.
(moanuce) (®.1.0.)
DK3aMeHaTop Cadpsan C.M.

(moanuce) (®.1.0.)



4.3 Kpurepumu onieHUBaHUA

OneHuBaHWe 3HAHUW OOYYAIOUIMXCS BBIMOJHACTCA IYyTEM CyYMMHPOBaHUS
KOJIM4YecTBa OayuioB, MOJYYEHHBIX 3a TEKyllee OOy4YeHHE, WTOTOBBIM MUCHMEHHBIN
KOHTPOJIb TIO0 JAWCUMIUIMHE M Hay4dHyI0 (camocTosiTenbHyio) paboty. Bce ¢dopmer
KOHTPOJII TECHO B3aMMOCBSI3aHbl U OPraHM30BaHbl TakuM 00pa3oM, YTOOBI
CTUMYJIMPOBATh y 00ydaronuxcs 3hPeKTUBHYI0 HaydHYIO (CAaMOCTOSITEIIbHYI0) pPadoTy
B TEUCHHE CEMeCTpa U 00ecCIeunTh 0ObEKTUBHOE OIICHUBAHKE WX 3HAHHM, TOTYICHHBIX
Ha MPOTSDKEHUHU BCETO TIEPHOAa U3YUCHHSI TUCITUTUTAHBI.

I CTPYKTYPA OLIEHUBAHUS 3HAHUM

OneHuBaHus 3HAaHUU CTYJIEHTOB U pacrpeseieHrue 0ajioB M0 COOTBETCTBYIOIIUM
(dbopMaM KOHTPOJISI OCYIIECTBIIAETCS MO CIAEAYIOIIUM KaTerOpHsIM.

1. Tekyiuee oueHUBAHUE O0YYAIOUIMXCSH HA 3AHATHAX

Texkymuii KOHTPOJIb CHUCTEMATHYHOCTH M AKTHUBHOCTH PabOThl CTYAEHTOB HaJ
U3YYEHUEM JIUCLUUILIMHBI ONPEEIAETC KaKk CyMMa 0ajlioB, MOJTYYEHHBIX B PE3yJbTaTe
OLIEHUBAHUS COOTBETCTBYIOIIUX (POPM KOHTPOJIS, K KOTOPBIM OTHOCSITCS: PUCYTCTBUE
Ha 3aHATUAX (C HATMYUEM KOHCIEKTA JIEKIIHI), OLIEHUBAHUE YPOBHS MOJATOTOBICHHOCTH
K 3aHATHUSAM, OLIEHKA 3a BBINOJHEHHE WHIMBUIYaJbHOTO 3aJaHMs (PacuyeTHOro WU
y4eOHO-HCCIIeIOBATEIILCKOT0) B COOTBETCTBUHU ¢ TaOIUIIeH 1.

3ajayell TEKyIIEro KOHTPOJS SIBJISETCS NPOBEpKA IIOHUMAHHUA W YCBOCHMS
y4eOHOTO MaTepuayia, YMEHHl CaMOCTOSITEIHbHO IMpopadaThiBaTh YYEOHBIM MaTepHal
0a30BOr0 U YriIyOJIEGHHOTO YPOBHEH, CHOCOOHOCTH OCMBICIUTh COZAEpPKaHUE TEMbI WU
pazziena JUCUUILIMHBI, NMPUOOPETEHHBIX HABBIKOB BBIOJIHEHHUS PACUETHBIX 3aJlaHUM,
yMEHUM MyOJUYHO U TUCbMEHHO MPEJICTABUTh PE3YIbTaThl CAMOCTOSITENIbHON PaOOTHI.

Tekymuii KOHTPOJIb YPOBHS 3HAHUW OCYILIECTBIISETCS B TEYEHUE CEMECTPA.

OOBEKTHI TEKYILLIETO KOHTPOJIA:

— CUCTEMATUYHOCTh U aKTUBHOCTh pa0OThI HA 3aHATHSIX;

— Ka4eCTBO BBIMIOJIHEHHUSI 3a/IaHUN JJI1 CAMOCTOATENbHON MPOPadOTKU (IOMAITHUX
3aJlaHui );

— Ka4eCTBO BBINOJHEHUS KOHTPOJIbHBIX 3aaHHM.

dopMaMy OCYIIECTBIEHUS TEKYLIETO KOHTPOJIS ABIISIOTCS:

— YCTHBIE OIPOCHI Ha JIEKIUSAX M MPAKTUYECKHX 3aHATHIX IO KOHTPOJIBHBIM
IPOrpaMMHBIM BOIIPOCAM TEKYILEH U MPEABIIYIINX TEM;

— MUHUKOHTPOJIbHBIE PaOOTHI, KOTOPbIE MPOBOAATCS B HAUaJle 3aHATHUS;

— DKCIIPECC-TECTUPOBAHKME MO KIIFOYEBBIM ACHEKTaM TEM Kypca, KOTOPOE MOXKET
OCYUIECTBJIATHCS B Hayalle, B MPOIECCE WIIM B KOHIIE 3aHATHUS;

— OLICHKA YPOBHS BBITIOJIHEHUS MTUCbMEHHBIX JOMAIIHUX 3aJaHUM;

— IpPOBEpKa MPAKTUUYECKUX HABBIKOB PEIICHUs MpodiieM (3a1ay), MpuoOpPEeTEeHHbIX
CTYJI€HTaMHU B MPOIIECCE U3YUECHUS TUCIMIUINHBI;



— OIICHKA CTENEHM AKTUBHOCTH CTYACHTOB M KaueCTBa MX BBICTYIUICHHM H
KOMMEHTAPHUEB IIPU IIPOBEICHUN JUCKYCCUM HA 3aHATHSIX.

OneHke TeKyuero o0yueHus MOoIJIeKHNT:

- TPUCYTCTBHE CTYyACHTa Ha JEKUMA WIM B CIIy4ae €ro OTCYTCTBHUS IIO
YBAXUTENBHBIM IIPUYMHAM HAJIMYHE ITOJIHOIO KOHCIIEKTA IO MPOIYLIEHHOUN TeME.

- OLCHMBAHUS 3HAHUN CTYJEHTOB Ha 3aHATUAX (MHUHHMKOHTPOJIbHBIE, TECTOBBIM
OIPOC, YCTHBIM ONpOC) ¢ 00sI3aTENIbHBIM BBICTABJICHUEM OLICHKM Ha 3aHATHAX. OneHka
¢ukcupyercss B «XKypHane BeaeHHA ydeTa 3HAHHM CTYJACHTOB 3a CEMECTP».
MUHUKOHTPOJIbHBIE IPOBOJASATCS B Havajie 3aHATUSA B TeueHue 20 MUH. (MaKCUMAaJbHO),
clenyrom@as 4YacTb 3aHATHS MPOBOAMTCSI B COOTBETCTBHUM C IUIAHOM paboueit
IIPOTrPaMMBL.

2. IIpomMe:RyTOYHBINH MUCHbMEHHbIH KOHTPOJIb

IIpenycmarpuBaeTcss  IpOBEAEHUE  JIBYX  IPOMEXKYTOYHBIX  ITMCBMEHHBIX
KOHTpOJIbHBIX paboT (Nel m Ne2) B Buae KOHTPOJIBHOM, EPEUYEHb BOIPOCOB KOTOPBIX
oxBateiBaeT 1mo 50% coaepKaTeNbHbIX TEM, ONPEIEICHHBIX paboyeil mporpaMmoil.
Kaxx1p1ii MpoMeXyTO4HBI KOHTPOJb OLEHHBaeTcs M B <«KypHane BeaeHHs ydeTa
3HAHUU CTYJIEHTOB 32 CEMECTP» BBICTABIIAECTCA COOTBETCTBYIOLIEE KOJIMYECTBO OAIIOB
(Tabmuma 1).

[Ipy BBIIIOJIHEHHMH NPOMEKYTOUYHBIX KOHTPOJBHBIX pa0OT OLIEHKE MOAJIEkKAT
TEOPETUYECKHUE 3HAHUS U MPAKTUUYECKUE HABBIKH, KOTOPbIE MPUOOPETN CTYAEHTHI TIOCIIE
W3YUYEHHS ONPEEIICHHOTO0 TEMAaTUYECKOTO pa3aea.

B cocTaB 3aaHuil KOHKPETHON MPOMEXYTOYHONW KOHTPOJBHOM pabOThI, COTNIACHO
cnenu(UKN CIEeNUAIbHOCTH, MOTOKA, TPYNMbl, YPOBHS YCBOEHHUS MPOrPaMMHOIO
Mareprajia CTyJACHTaMH, a TakK€ B 3aBUCHUMOCTH OT CTEIECHH IOATrOTOBICHHOCTH WU
AKTUBHOCTU TPYIIbI, IIPOJAEMOHCTPUPOBAHHBIX Ha MPEABIAYIIUX 3aHATUAX, MOTYT, B
Pa3HOM KOJIMYECTBE U COOTHOILIEHUH, BKIIFOYAThCA:

- TEOPETUYECKHE BOIIPOCH HOPMATUBHOT'O WJIM IPOOJIEMHOTO XapaKTepa;

- TECTOBBIE 3a1aHN;

- rpaoaHaNUTUYECKUE 3a0a4H;

- TBOPYECKHUE 3a/1aHU;

- AHAJIMTUKO-PAcYETHBIE 3aa4H.

[lopsimok © BpeMs TMPOBEACHHUS MPOMEKYTOUYHBIX KOHTPOJBHBIX padoT
ONPENEIAECTCS MPENOIABATEIIEM.

[lepecnaya mpOMEKYTOUHBIX KOHTPOJBHBIX PabOT 10 KOHIA 3K3aMEHAILIMOHHOMN
CECCHH C LIEJIbIO TTOBBIIEHUS OLIEHKU HE Pa3peIuaeTcs.

3. UnanBuayajibHOe pacyeTHOe HIIM Y4eOHO-HCCIeI0BATEIbCKOE 3aJaHHe

DNEMEHTOM TEKYIIEro OLEHUBAaHWSA 3HAHUM CTYAECHTOB SIBJISIETCS BBIIIOJIHEHHE
WHAMBHUIYAJIbHOTO PAcUYeTHOTO WM Yy4eOHO-HMCCIIEIOBATENbCKOTO 3aJaHusl, KOTOpPOe
OLICHUBAETCS B COOTBETCTBUU C TAaOJMIEH. YCIOBUA JUIsI UHIUBUIAYAJIbHOTO 3a/aHus
ONPENENSIOTCS MTPENOIaBaTeNIeEM, KOTOPBIN BEAET JICKIIUOHHBIE 3aHATHS.

OOBbeKTaMU KOHTPOJIS SIBJIIFOTCS:



- XapakTep pe3yJbTaTOB, MOJYYEHHBIX B MPOLIECCE BBIMOIHEHUS 3aJaHUil IS
CaMOCTOATENBbHON paboThl (caMOoCTOsITENbHAs 00pabOTKAa TEM B 1IEJIOM WM OTAEJbHBIX
BOIIPOCOB) ¥ O3BYYEHHBIX HA 3aHATHUSX;

- YpPOBEHb MOJATOTOBKHU M MPE3eHTallUU pedepaToB, AOKIAI0B, COOOIIEHUMN, dcCce U
ap-;

- KQ4eCTBO MOATOTOBKHA KOHCIIEKTOB YYEOHBIX MJIM HAYYHBIX TEKCTOB;

- KauecTBO BBIMOJHEHHUs 3aJlad pPaCcYETHOT0, HAYYHO-MCCIIEA0BATEIHLCKOTO WITU
IPUKJIAJHOTO XapaKTepa.

OcHOBHBIMH (hOpMaMH OCYIIIECTBICHUS KOHTPOJIS SIBIISIFOTCS:

- OIICHKAa KauecTBa BBINOJHEHUS NUCHMEHHBIX 3aJaHUil CaMOCTOSITEIbHON
MpOopabOTKU TEMBI B 1I€JIOM WJIM OTJEIbHBIX BOMPOCOB, KOHCIICKTUPOBAHUE YUCOHBIX U
Hay4YHBIX TEKCTOB;

- OLICHMBAHUE COJIEpXKaHUs, KauecTBa JOKIJIAJI0B, COOOLIEHUH, pedepaToB, 3cce U
T.II.; TIPOBEPKA YPOBHS MPOPAOOTKHA WHIAMBUIYAIBHBIX 33JaHU pacyeTHOT0, Hay4HO-
MCCIIEI0BATENbCKOTO MJIU MIPUKIIAIHOTO XapaKTepa,

- MpoBepKa coOJt0/IeHUs rpaduKa BHITOJHEHUS 3aaHUH.

4. Hayunas pa6ora

CTyneHThl, KOTOpble NMPUHUMAJIM AKTUBHOE Y4acTHEe B paboTe CTYIEHYECKOTrO
HAy4YHOI'O OOIleCTBa, MPEACTABISUIM CBOM Hay4Hble pPabOThl Ha KOH(PEPEHLUMIX WU
KOHKypCax Mo AWCIUILINHE WIH CMEKHBIM JUCIHUILTHHAM (€CJIM TaKOBBIE UMETTH MECTO
B TEUYEHHE TEKYIIEro CEMECTpa), HMEIOT IMpaBO JOMOJIHUTEIBHO IOIYYUTh
ONpPEJEICHHOE KOJUYECTBO OamioB K OOmIEed ONEHKE MTOrOBOr0 KOHTPOJIS
yCIIEBAEMOCTH.

S. UTOroBbIii KOHTPOJIb MO JUCUHHUILTIMHE

WTOTOBBIN KOHTPOJIb 3HAHUN CTYJEHTOB B COOTBETCTBHHM C Y4YEOHBIM IJIAHOM
OCYILECTBIISIETCS B BUAE DK3aMEHA.

3agadeil SK3aMeHa SIBISETCS MPOBEpPKA MOHUMAHUSL CTYIEHTOM MPOTPAMMHOTO
Marepuajiia B II€JIOM, JIOTUKM W B3aWMMOCBS3€H MEXAY OTIEIbHBIMU pa3liellaMH,
CIIOCOOHOCTH TBOPYECKHU UCIOJIb30BATh HAKOTUUICHHBIC 3HAHMUS.

OOBEKTOM HTOTOBOTO KOHTPOJISI 3HAHUM SIBISIOTCS PE3YJIbTaThl BBITIOJHEHUS
MHUCHbMEHHBIX U YCTHBIX (MU HEOOXOAMMOCTH) SK3aMEHAIIMOHHBIX 3a]1a4.

OO0s3aTeIBHBIM  YCIIOBUEM HMTOTOBOTO KOHTPOJSL SBJISIETCS TO, YTO B Ciyyae
3aBEpIICHUS JAUCIUIUIUHBI (POPMOM KOHTPOJIS ‘“DK3aMEH” — KOJIMYECTBO O0asioB,
MOJTYYEHHBIX 10 pe3yJibTaTaM CAa4d MUCbMEHHOM 2K3aMEHAIIMOHHOW palbOoThl, TOJKHO
ObITH Ooubiie «0». Cnada sk3aMeHa B BUJE aBTOMAaTUYECKOTO BBICTABJICHUS OIEHKH 3a
TeKyliee OOy4YeHHE KaK CTHMYJ PETyJSI[PHOTO U PUTMUYHOTO OOydYeHHUS — HE
JIOITyCKaeTcsl.

[Ipu olieHKe PE3ynbTATOB IK3aMEHA CIEAYET PYKOBOJCTBOBATHCS CIEAYIOIIUMU
PEKOMEHAIUSMU:

- «27-30 OannoB» 3aciayXKHUBaeT CTYACHT, OOHApYXMUBIIUKA BCECTOPOHHEE,
CUCTEMATHYECKOE U TITyOOKOe 3HAHWE MATEpUAJIOB U3YYCHHOU MUCIUTIINHBI, YMEHUE



CBOOOJHO BBHITIOJNHATH 3aJaHUs, MPEAYCMOTPEHHBIC MPOTPAMMOMN, YCBOWBIIHI
OCHOBHYIO M 3HAaKOMBIA C JIOTIOJHUTEIBHOW JIUTEPATypOil, PEKOMEHIOBAaHHOMN
nporpammoi. Kak npaBuio, «27-30 6a/1710B)» BBICTaBIAECTCS CTYACHTY, MPOSIBUBLIEMY
TBOPUYECKHUE CIIOCOOHOCTH B MOHUMAHHUH, U3JI0KEHUH U MCIIOJIb30BAHUM MAaTEpPHAJIOB
U3YYEHHOU TUCHUILIUHBI, 0€3YIPEYHO OTBETUBIIEMY HE TOJBKO Ha BOIPOCHI OMIIETa,
HO W Ha JIOMOJIHUTENbHBIE BOMPOCHI (IIPU HEOOXOJUMOCTH) B paMKaxX OCHOBHOM
OpPOrpaMMbl JUCHUIUIMHBI HSK3aMEHA, MPABWIHHO BBIMOJHUBIIEMY TIPAKTUYECKOE
3a/1aHHE;

- «21-26 0anI0B» 3aCIyXUBA€T CTYJIEHT, OOHAPYKUBIIWK TIOJHOE 3HAHUE
Marepualia U3y4YeHHOW AUCHUILIMHBI, YCIEIIHO BBIMOJHSIOMIUA MPEyCMOTPEHHBIE B
nporpaMme 3aJaHus, YCBOUBIIUM OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAHHYIO B
nporpamme. Kak npaBuio, «21-26 0a/U10B» BBICTABISIETCS CTYAEHTY, NOKa3aBUIEMY
CUCTEMAaTHYECKUI XapakTep 3HAHUMU MO TUCIMIUIMHE, OTBETUBIIEMY Ha BCE BOIPOCHI
OwiieTa PaBUWIHHO BBITIOJHUBILIEMY MPAKTHUECKOE 3aJlaHue, HO JOMYCTUBIIEMY IPHU
ATOM HENPUHIUIUAIIEHBIE OITHOKY;

- «15-20 6annoB» 3acHyKUBAaeT CTYJEHT, OOHAPYXXUBIIUNA 3HAHWE MaTepuala
U3YYCHHOM JUCIUIUIMHBI B 00bEMe, HEOOXOAUMOM JUIsl JalibHelIed ydeObl u
npeacrosieil paboTel Mo mpodeccuu CHpaBiSIONIMNACS C BBIIIOJHEHUEM 3aJ]aHuM,
NPEAYCMOTPEHHBIX  MPOrpaMMoOil, 3HAKOMBIH C  OCHOBHOM  JIUTEpPATypOU,
pekoMeHioBaHHOUW Tmiporpammoit. Kak mnpaBuio, «15-20 0asioB» BBICTABISAETCS
CTyJ€HTaM, JOMYCTUBIIUM MOTPEUIHOCTh B OTBETE HA TEOPETUUECKHE BOMPOCHI U/WIIH
IpU  BBIMOJIHEHUM TMPAKTUYECKUX 3aJlaHuii, HO 00JaJarouM HeoO0XO0IUMbIMU
3HAHUSAMM JJISI UX YCTPAHEHHUS TI0JI PYKOBOJICTBOM MpEMo1aBaTess, MO0 HePaBUIbLHO
BBINIOJIHMBILIEMY MPAaKTUYECKOE 3aJaHhe, HO IO YKa3aHUI0 HK3amMeHaTopa
BBITIOJTHUBILIUM JIPYTHE MPAKTUYECKHUE 3aJIaHUS U3 TOTO K€ pasjielia TUCIUILUINHBI,

- «1-14 6a/10B» BBICTABISETCS CTYICHTY OOHAPYKUBIIEMY CEpbE3HbIE TPOOETHI B
3HAHUAX OCHOBHOTO Marepuajia MU3YYEHHOM AUCUUIUIMHBI, JIOMYCTUBIIEMY
NPUHITUITHATBHBIC OMUOKHU B BBIMOJHEHUU MPEITYCMOTPEHHBIX MPOTPaMMOM 3ajaHui.
Kak npaBuno, «1-14 6anjioB» CTaBUTCS CTyAEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH
oOy4eHHe WA MPUCTYNHUTh K MPOPECCHOHATLHON ACATEIBHOCTH M0 OKOHYAHUU BY3a
0€3 JOMOJHUTENBHBIX 3aHSATUH MO COOTBETCTBYIOIICH MUCIUILIMHE, HE OTBETUBIIUM
Ha BCE BOIMPOCHI OMJIETa U JOTIOJHUTEIIbHBIE BOITPOCHI, 1 HEMPABMWIHLHO BBIMOTHUBIITUM
npakTHueckoe 3ajanre. HenpaBuiabHOE BBINIOJIHEHUE TOJBKO MPAKTUYECKOTO 3aJaHUS
HE ABJISIETCA OJHO3HAYHOM NMPUYMHOM i BeIcTaBieHus «1-14 0asioBy.

«0 0an1J10B» BBICTABIISIETCA €CIIA CTYAEHT:

- IOCJIe Hayaja 3K3aMeHa 0TKa3aJcs ero CAaBaTh;

- HapyIIWJI [IpaBujia c1aur dK3aMeHa (CIUCKIBA, MOACKa3bIBaJl, 0OMAHOM IbITAJICS
MOJIY4UTh 00JIe€ BBICOKYIO OIEHKY U T.1I.).

B cayuyae monyuenus «0 6a/uioB» mpu crade dK3aMEHa MTOrOBOE KOJIMYECTBO

OaJIIOB 3a AUCIUIUIMHY HE MOKET MPEBBINMIATH 59 0asJ10B.

VY obyuarorerocss UMeeTcss BO3SMOKHOCTD (TIpU COTJIACHU JICKTOpPA) OTKA3aThCsl OT
paHee HaOpaHHOTO KojudecTBa OamioB. B sToM ciydyae HWTOroBO€ OIICHHMBAHUE
OCYIIECTBJISIETCS TIO pe3yJabTaTaM CJa4yd MUChMEHHOW paboThl Ha HK3aMeHe. MtoroBoe
KOJIMYECTBO OAJUIOB B 3TOM CJIy4yae OMpEAeSsieTCs] MPONOPIUOHANIBHO KoddduimenTa
«K», onpexnensiemoro mno ¢popmyie:



K: BT9K3. (Bayzl. + B9K3. + BHpOM.)/B3K3.+BcaM.9

rne b'o — pakTHdeckoe KoMM4ecTBO 0auioB 3a MUCHMEHHYIO 9K3aMEHAI[MOHHYIO
paborty;

Bays, — MakCUMaJIbHOE KOJIMYECTBO OAIJIOB 33 Ay JUTOPHBIC 3aHATHUS;

Bsxs. — MakcHManbHOE KOJWYECTBO OayuioB 3a MUCHMEHHYIO 9K3aMEHAI[MOHHYIO
pabory;

Brpow. — MAKCHMaJIbHOE KOJIMYECTBO OAJJIOB 3a MPOMEKYTOUHBIN KOHTPOJIb;

Bcan. — MaKCHMabHOE KOJTHUYECTBO OAJJIOB 33 CAMOCTOSITENIbHYIO paboTy.

MakcumanbHOE KOJIMYECTBO OaioB, KOTOPBIC CTYAEHT MOXET MOJIYYUTh I10
KOKJIOMY COJEPKaTeILHOMY MOJYJIIO TIPU U3yYE€HUHN TPeAMETa IPUBEACHO B TabmuIe 1
«Pacnpenenenue 6a7I0B, KOTOPBIE MOTYYAIOT CTYICHTHI IPH U3YYEHUHN TIPEAMETAY.

Pacnpenesienue 0a/JioB, KOTOPbIe TMOJYYAKT CTYJEHTHI MNPH H3yYeHUU
npeaMera

KonnuecTtBo 6anos
Bun nearensHocTr Ounas 3aounas
¢popma dpopma
2 cem. 2 cem.
AyauTopHble 3aHATHS*', B TOM 4ncIe: 0-60*! 0-20*!

- pa0oTa Ha JEKIIMOHHBIX 3aHATUIX 0-30 0-10

- paboTa Ha MPaKTUYECKUX (CEMUHAPCKUX) 0-30 0-10
3aHATHUSIX

- paboTta Ha 1abOPaTOPHBIX 3AHITHSX - -
CamocrosiTeibHas padoTa, B TOM YHCJIE: 0-5 0-50

- MMOJITOTOBKA K ay/IUTOPHBIM 3aHSITUSIM - -

- BBITIOJTHCHUE WHIMBUIYAJIbHOTO 3a1aHUS - 0-25

- BeJICHUE KOHCIIEKTa 0-5 0-25
IIpoBeaeHue NpomMeKyTOYHbIX KOHTPOJIbHBIX 0-5 -
padoT, B TOM 4ucJIe:

- HalMCaHue KOHTPOJIbHOU paboThl Nol 0-2 -

- HalMCaHWe KOHTPOJIbHOU paboThl No2 0-3 -
dopMa NPpOMeKYTOYHOM ATTECTALUH, B TOM 0-30 0-30
yucie:

- 3a4eT (MoABEACHUE PE3yIbTAaTOB padOThI) - -

- DK3aMeH (TMChMEHHas paboTa) 0-30 0-30
JlonoJaHUTeIbHbIE 0aJLIbI*2 0-10+2 0-10%2

Hroro 0-100 0-100

IIpumeyanmue:

1) KommuectBO 06ayioB 3a KaXIbli COAEpKATENBHBIM pa3fen JeauTcs Ha
CIIEAYIOIINE KaTeTOPUU:
a) JICKIIUHU:
- TIOCEIIEHNE 3aHATHI 50%;



- aKTUBHOCTB BO BPEMS 3aHSATHIA 50%.

0) MpaKTUYECKHUE 3aHSITHS:

- IOCEILIEHUE 3aHIATUN 50%:;
- AKTUBHOCTB BO BpEMs 3aHATUI 50%.

2) JIONMOMHUTENBHO MNPETyCMOTPEHO TMOMYYEHUSI JOIMOJHUTENbHBIX OaJlJlIoB 3a
TBOPYECKUN TMOAXOJ CTYIAECHTOM TIpU M3YyUYEHUHM JUCHUIUIMHBI — MaKCHUMAaJbHOE
koiauuectBo OamioB — 10 (bamiel He Yy4YWTHIBAIOTCS TpPU TMOJYYEHUH OOUIETO
CYMMapHOTO KOJM4YecTBa OamioB mo ApyruM Bujpam pabot Oosee wem 100). Ilox
TBOPUYECKMM TOAXOJAOM TMOApPa3yMEBaeTCsl Hay4dHas paboTa 1O HAampaBICHUIO
TUCIUTUINHBL (ydacThe B OJIMMIMANAX, KOHKypcax, HalMCaHWE HAy4YHBIX CTaTeH,
BBHITIOJITHCHUE WHIUBUTYTBHBIX TBOPYECKUX TIPOCKTOB | T.1I.).

II UTOT'OBAA CEMECTPOBAA OLHEHKA 11O JUCHUIIVIMHE
Hrorosas cemecTpoBas oLeHKa 1o aucuuiuinae 1o mkane ECTS u HanmoHansHON
BBICTABIJIIETCS. HAa OCHOBAaHMUM CYMMAapHOro KOJIMYECTBa OaiioB, KOTOpble HaOpan

CTYJICHT B COOTBeTCTBMHM C Tabnuient «Illkana onennBanus: HarmoHaiabHas u ECTSy.

[IIxana onenuBanus: HanuoHaJdbHas 1 ECTS

CymmMa 6aiioB 3a

BCE€ BUJIbI YUEOHOU Oneunka ECTS OneHka Mo HaIMOHAJIBHOHN IIIKaJIe
JIESITEIHOCTH
90-100 A OTJIMYHO
80-89 B
7579 C XOPOILIO
70-74 D
60-69 E YAOBIETBOPUTEIHLHO
35-59 FX HC}UJ[OBJIGTBOpHTGJ‘IBHE) c
BO3MO>KHOCTBIO IOBTOPHOM Caun
F HEYJOBJIETBOPUTEIBHO C
1-34 00s3aTeIbHBIM MOBTOPHBIM
(cMoTpM puMeyaHue)
M3y4YCHUEM JUCHUIIIMHBI
-1 HE SIBUJICS
-3 O0CBOOOKICHHUE
-7 HE JIONYIICH

IIpumeuanme: * - orienka F BbICTaBIISIETCS TOBKO MPH cAaue dK3aMeHa (MTOTOBOTO
CEMECTPOBOT0 MOYJIbHOTO KOHTPOJIS1) KOMUCCHUH.

4.4 IlpuMep TeKyLIEro onpoca HA NPAKTHYECKUX 3AHATUAX
Ha npumepe Tembl «Ilonydenne u ucmoap30BaHne OMoTasza:

1)  Paccmotperh TeXHUYECKHE TTapaMeTpbl pabOThl OMOTAa30BOM YCTAHOBKH.
2)  Kak ompenenuts BbIX0J Ororasa.



3)  PaccmoTperh KOJMYECTBO TEIJIOBOW 3HEPIHH, KOTOPYIO MOKHO MOJYYUTH
3a CYET UCMOJIb30BaHUsl OMOra30BOM YCTaHOBKH.

OTBeTbl Ha BONPOCHI BXOAHOTO KOHTPOJS YYMTHIBAIOTCS NPENOJABATEIEM B
pe3yibTaTax TeKYILIEro KOHTPOJis paboThl CTyACHTA.

4.5 KypcoBoe npoekTupoBaHue

Bvinonnenue Kypcoeoii pabomwt (npoekma) 6 yueOHOM HAaAHEe He
3anJ1aHUPOBaAHO.

5 PEKOMEHIYEMAS JIMTEPATYPA
I Ocnoenan numepamypa

1. OCHOBBI HEPreTUKU [ INEKTPOHHBIN pecypc] : Y4eOHUK Jisi CTYACHTOB BY30B,
oOydaronuxcst Mo HampapieHusM 654500 "DiekTpoMexaHUKa, JJIEKTPOTEXHHUKA U
anekTporexHosorun" u 650900 "Onexrposuepreruka" / I'. @. beictpunkuii ; I'.O.
beicTpurkuii. - 3-e usn., crep. - 26 M6. - Mocksa : KHOPYC, 2012. - 1 daiin. - (Jus
OakanmaBpoB). - CucreM. TpeboBanms: Acrobat Reader. - ISBN 978-5-406-02166-8.
http://ed.donntu.org/books/cd5866.pdf

II /lononnumensnasa aumepamypa

2. 3emckoB B.M. Bo3ooHoBisiemble ucTOUYHUKH 3HEeprun B AIIK [DneKkTpoHHBIM
pecypc]: yuebnoe nocodue aist By3oB / B.M. 3emckoB. - 5 M6. - Cankr-IletepOypr :
Jlan, 2014. - 1 ¢aiin. - Cucrem. TpeboBanusa: Acrobat Reader.
http://ed.donntu.org/books/20/cd9564.pdf

3 bapanos H.H. HerpamumuonHsle HCTOYHUKH M METOMABI IMpeoOpa3oBaHMUS
sHEPruu [ DNEeKTPOHHBIN pecypc] : yueOHoe nocooue aist By3oB / H.H. bapanos. - 7 M0.
- MockBa : MDBU, 2012. - 1 d¢aitn. - Cucrem. TpebGoBanusa: Acrobat Reader.
http://ed.donntu.org/books/20/cd9569.pdf

6 YA EBHO-METOANYECKOE OBECIIEYEHHUE JUCIUITJINHBI

4. Metoauueckue yKazaHusl K BBITIOJTHEHUIO MPAKTUYECKUX U KOHTPOJIHHBIX IO
nucuuruinHaM «HetpanuimonHeie UCTOYHUKHU SHEpTrun», «COBPEMEHHBIE MCTOYHUKU
SHEpPrum» [DJIEKTPOHHBIA pecypc] : g CTYJCHTOB HampaBieHusa noarotoku 13.04.01
«TennosHepreTka U TEIVIOTEXHUKa» (Maructepckas nporpamma «Ternao3HepreTuKa,
«TemynoBbie 2JIEKTPUYECKUE CTAHIUNU», «DHEPreTUUECKUNA MEHEHKMEHT») BceX (Gopm
ooyuenusi coctaBureneii: C.M. Cadwbsan, A. JI. IlomoB, E. K. Cadonona,
H.B. Konecuuuenko, [I. JI. be3doponos, 0. A. boeB — Dnexrpon. man. (1 daitn). —
Honenk : JIOHHTY, 2020. - Cucrem. TpeboBanus: Acrobat Reader.
http://kpt.fmt.donntu.org/sites/default/files/18 blv9 p sie 1233.pdf.

5. Metoauueckue yka3aHHs K BBIIOJHEHHIO WHAMBHUAYyaJIbHON pPabOTHI MO
nucuuminHaM «HeTtpanunnonHbsle UCTOUHUKH SHEPTUN», «COBPEMEHHBIE MCTOYHUKHU



http://ed.donntu.org/books/cd5866.pdf
http://ed.donntu.org/books/20/cd9564.pdf
http://ed.donntu.org/books/20/cd9569.pdf
http://kpt.fmt.donntu.org/sites/default/files/18_b1v9_p_sie_1233.pdf

SHEPrum» [DIEKTPOHHBIN pecypc| : s CTYAEHTOB HampasiieHus: noarotoku 13.04.01
«TennosHepreTuka M TEIJIOTEXHUKA» (Marucrepckas mnporpamMma «DHEpreTHYecKui
MEHEeKMEHTY, « TerosnepreTukay, « TerioBbie 1eKTPUUYECKUE CTAaHIIUNY ) BCeX popM
oOyuenust coctaBureneit: C.M. Cadwbann, A. JI. IlomoB, E. K. Cadonona,
H.B. Konecuuuenxo, /1. JI. be3doponos, 0. A. boeB — Dnexrpon. aan. (1 daiin). —
Honenk : JOHHTY, 2020. - Cucrem. TpeboBanus: Acrobat Reader.
http://kpt.fmt.donntu.org/sites/default/files/18 blv9 r sie 1233.pdf.

6. Meroandeckue yKazaHUS K CaMOCTOATEIbHON paboTe CTYyAEHTOB TIO
nucuumuiniHe «COBpEMEHHBIE HMCTOYHHUKU YHEPrum» [DJIEKTPOHHBIM pecypc| : ais
CTyeHTOB HampaBieHusi noarotoBku 13.04.01 «TennmosHepreTka M TEIUIOTEXHUKA
(maructepckas  mporpamma  «TemosHepreTnkay, «TemmoBble  AICKTPUYECKUE
CTaHITUNY, «DHEPreTUYECKU MEHEHKMEHT») BceX (opM OOyYEeHHS. COCTaBUTENCH:
CM. Cadpsanu, A. JI. Ilomos, E. K. CadonoBa, H.B. Konecuuuenko,
. JI. be3dopomoB, 1O. A. boes — Dnekrpon. pgan. (1 daitn). -
Honenk : JJOHHTY, 2020. - Cucrem. TtpeboBanus: Acrobat Reader.
http://kpt.fmt.donntu.org/sites/default/files/18_blv9_s sie 123.pdf.

DJ1eKTPOHHO-UH(OPMALIMOHHBbIE PeCypChI

OBbC JIOHHTY — http://donntu.org/library.

[TopTan o sHeprocoepekeHn0 « DHEProcoBeT» - http://www.energosovet.ru/.

DneKTpoHHasi OMONIMOTEeKa Y4YeOHMKOB: CKayaTh YYCOHUKH, JICKIUHU, AOKIabI,
MoHorpaduu - http://studentam.net.

OnekTpoHHO-OnOmoreunass  cucrema  [PRbooks /  Karamor  kHur -
http://www.iprbookshop.ru/586.html.

7 MATEPAAJIBHO-TEXHUYECKOE OBECIEYEHUE
JACHUTIIAHBI

1. Yuebnas ayautopus (mabopatopusi) Ne5S151 yueOHBIN KOpmyc 5 1uisi TPOBENCHUS
3aHATHI JIEKIIMOHHOTO THUIA, MPAKTUYECKUX 3aHATHH, TPYNIOBBIX W UHIWBUIYATbHBIX
KOHCYJIbTAIIUH, TEKYILEro KOHTPOJIS u MIPOMEXKYTOUHOU aTTeCTaIlNH
(cmeunanu3upoBaHHass MeOenb: JIOCKa ayAMTOpHAas, CTOJbl MpenojaBareis u
ayJIMTOPHBIC, CTYyJbs TMpEnojaaBaTeNisi MU ayAUTOpPHBIC, IMIKA(bl, MYJIbTUMEIUNHOE
obopynoBaHue:  mnepeHocHoil — kommbeloTep  (notebook) HP  ProBook6560B
(onmepammonnas cuctema Linux Ubuntu 12.04 LTS (GNU GPL), LibreOffice 3.4.3
(GNU GPL)), mnepenocnoii xkommbtoTep (notebook) Toshiba Sattelite 1805
(omepammonnas cucrema Linux Xubuntu 12.04.1 LTS (GNU GPL), Abiword 2.9.2
(GNU GPL)), nepenocHoit kommbtorep (notebook) ASUS X-51L (omeparmoHHas
cuctema Linux Ubuntu 10.04 LTS (GNU GPL), OpenOftice.org 2.4 (GNU GPL)),
aynuokonoHkun F&D, aynmokononku Teac 80W, komockon ITOJIMIIIOKC (2 mit.),
nepeHocHol MyibTUMenuitHeiii mpoektop OPTOMA EP774, nepenocHoi 3kpaH (2
mT.); obOopynoBanue: BoiabTMETp M-381, kommpeccop yHuBepcanbHbii YK-2,
KOHJUITMOHEp BO3ayxa AsepOaiimkan-4m (MakeT), JabopaTopHas yCTaHOBKA JIJIs
U3y4eHHs TMPOLIECCOB Temulonepeaaun, JjadoparopHas ycraHoBka «MccienoBanue
Ko3puImeHTa  TEMIOOTAAun», nabopaTopHas ~ yCTaHOBKAa  MCCIIEIOBAHUS


http://kpt.fmt.donntu.org/sites/default/files/18_b1v9_r_sie_1233.pdf
http://kpt.fmt.donntu.org/sites/default/files/18_b1v9_s_sie_123.pdf
http://donntu.org/library
http://www.energosovet.ru/
http://studentam.net/
http://www.iprbookshop.ru/586.html

TEIUIONPOBOAHOCTH, JaboparopHas ycTtaHoBKa «VccrmegoBaHue TEMIONPOBOIHOCTH -
TMO 16», na6opatopHas yctanoBka TMO 2A, nmaGopatopHas yctaHoBka TMO 20,
naboparopHas ycraHopka TMO 3A, wMukpoBosbT-Mukpoammnepmerp O 116/2,
noteruomerp KCII-4/3IMM1-09 (3 1wr.), npubop omnpexneneHus KodpduiueHta
terionpoBoanoctu UT-3, neutecoc bypan-3, perynstop nanpsbkenus PHII 3-378 (4
IIT.), CETeBOM QUIBTP YIUIMHUTENb, TpaHchopmaTop «JlaTp-2M», 37IeKTpONOIIOTEHIIE;
KOMILJICKT MIEPEHOCHOTO 000pynoBaHUs (razoaHanmu3aTop MAK-2000M;
razoananuzarop W-TEST-8200, tommmuomep ynbrpazBykoBoil TT 100, xomruiexkt
pacxonometpucta Jlebenp KP 01, KOMIUIEKT 71 MOMCKAa CKPBITBIX KOMMYHHKAIUH
LKZ-700, toxomsmepurenbubie kienm BM 151, mampHOMep nasepusbiii Disto D3a,
TepmomeTp KOHTakTHBIM TK-5.11 ¢ 30HA0M, TommmHOMEp yabTpa3BykoBod TY3-1,
mokcmetrp TEC 0693, mumpomerp DOIliR-632, mymomep DB 100, mnpubop
MHoropyHkiuuoHanbHeii AMI 300 CLA (ompeneneHue mnapaMeTpoB OKPYKaroIIeH
cpennl), dporoanmapar CANON EOS-450D B xommuiekte, dotomratuB Continent Bl
H=420-1300 mM.); yueOHO-HATJsIHBIE TOCOOUS: KOMIUIEKT HH(POPMAIIMOHHBIX Y4EeOHO-
HATJISJTHBIX TOCOOU B COOTBETCTBUU C BUJIOM yUEOHOM JIEATELHOCTH).

2. [Tomemnienust 1Jisi CaMOCTOATENBbHON PabOThI ¢ BO3MOKHOCTBIO TOJIKIIFOUECHUS K
cetu "HUHtepHer" u obOecrniedeHHEM JIOCTyNna B DJIEKTPOHHYIO HHGOPMAIIMOHHO-
o0pa3oBaTeNbHYI0 CpeAy OpraHu3ali: YHUTAlbHbIE 3alibl, y4eOHble Kopmyca 2,3
(KomnploTepHass TeXHUKAa C BO3MOMKHOCTBIO TMOJKIIOUEHUs K ceTu «UHTepHeT»
o0ecriedueHUEM JOCTYyMa B D3JEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEAy
(BUOC JOHHTY) u anextponHo-O0ubnuoteunyto cucremy (ObC IPRbooks), a Takxke
BO3MOKHOCTBIO MHAMBUAYAJIbHOTO HEOIPAaHUUYEHHOTO focTyna odoyvatouuxcs B ObC u
OUOC nocpenctsom Wi-Fi ¢ nepconanbHbix MOOMIbHBIX ycTpoucTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — o6miectBennas ymien3uss MPL 2.0/ Grub loader for
ALT Linux - muen3us GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nuniensuss GNU GPL.



