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1. IVTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUS 1O JTUCHUIIJIMHE

Kon 1 nammeHoBaHue

HaunmenoBaHme mmoka3aTens

Kater opusia (l" pyrma) KOI[ U HAUMCHOBAHHC HHAWKATOpa OIICHUBAHUA pPC3yJIbTaTa 06y‘IeHI/IH
KOMHGTCHHHI;'I KOMIICTCHIIM JOCTHIXCHU A 110 AUCHUIIJIMHE
KOMIICTCHIIN
[Ipodeccnonansnbie | ITK-4. CriocoOeH [IK-4.1 Ananuszupyer | B pe3ynbTare ocBoeHUS

paszpabaThIBaTh
CXEMBI pa3MeIIeHUS
00BHEKTOB
npodecCHOHATBLHOM
JIeITEIbHOCTH B
COOTBETCTBUU C
TEXHOJIOTHEH
MIPOU3BOJICTBA

(yHKIMH, a TAKKE
napameTpsl U
XapaKTEPUCTHKHU
pabovrx MPoIEeCcCoB
00BEKTOB
npodeccrnoHaIbHOM
JEeSITeIIbHOCTH U
OTpeeIsieT UX MECTO
Y Ha3HA4YCHUE B
TEXHOJOTHYECKON
CXeMe MPOU3BOICTBA
POIYKIAH

JUCIUIUIMHBL 00yYaromuncs
JOJKEH

3HaTh: OCHOBHBIE TApaMETPhI U
XapaKTEPUCTUKU pabounx
IPOLIECCOB TPaHCPOPMATOPOB
TEIUIA U ONPEAEIATh UX MECTO U
Ha3HAa4YCHHE B TEXHOJOTHYECKON
CX€Me€ IIPOU3BO/ICTBA
MPOIAYKIIHH.

YMerh: IPpOU3BOINUTD AaHAJIN3
NPUMEHEHHUS U pa3MelleHus
TparncGopMaTopoB TeIIa B
COOTBETCTBUH C TEXHOJIOTHEH
IIPOU3BO/ICTBA.

BuajeTn: HaBbIKAMH
pa3paboTKu cXem
TpaHcGOpMaTOPOB TeIIa U
pa3MelIeHus UX Ha 00bEeKTax B
COOTBETCTBUH C TEXHOJIOTHEH
IPOU3BOJICTBA

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOU NPOI'PAMMBI

1. Komnerenuus [1K-4 CriocoOen pa3pabaTbiBaTh CXEMbI pa3MeEIIeHUS
00BEKTOB MPOPECCUOHAIBHOMN JACATEIHHOCTHA B COOTBETCTBUU C TEXHOJIOTHEN
MIPOU3BOJICTBA

JlanHast komrieTeHuus GopMupyercs CaeayIMMI TUCIUILTHHAMH.

Cranus HanmMeHoBaHUS AMCHUIUIMHBI

1 HcTopusi pa3BUTHS SDHEPTETUKH

2 Tenoduznyeckue OCHOBBI U OpraHU3aIMs] TEXHOJIOTHYECKUX POLIECCOB

3 BpicokoTeMIepaTypHble TEMIOTEXHOJIOTHYECKUE NTPOLIECCHl U YCTAHOBKH

4 [TapoTenioreHepupyouIe YCTAaHOBKH MPOMBIIIEHHBIX TPEAIpUITUR

5 Haruerarenu u TensioBble JBUTATENN

6 Opranuzanus 0€30MacHO  AKCIUTyaTalluy  TEIJIOMEXaHMYECKOro 000pyI0BaHUS
00BEKTOB PHEPTETHUKU

7 TepMOBIa)KHOCTHBIE M HHM3KOTEMIIEpAaTypHBIE TEIUIOTEXHOJIOTMYECKHE MPOLECCHl U
YCTaHOBKH

8 [TpoekTHpoBaHKE U IKCILUTyaTalMs BBICOKOTEMIIEPATYPHBIX YCTAHOBOK

9 DHepreTuyeckuii KOMIUIEKC TPOMBIIITIEHHBIX MPEANPUSTHI

10 OcHOBBI TpaHc(hOpMAIMY TeIJIa U MPOIECCOB OXIKICHHUS

11 TennoHacoCHbIE YCTAHOBKHU B DHEPIEeTUKE

12 ITpou3BoCTBEHHAs TEXHOJIOTMYECKas MPAKTUKA

13 [Tpou3BoACTBEHHAS MPE/IUIIJIOMHAS TPAKTHKA

14 [ToaroToBKa K mpouenype 3aluThl ¥ 3alUTa BBIMTYCKHONW KBaTH(PHUKALIMOHHON paboThI




3. OFbEM JIUCIIAIIJIMHbI
OO01mmas TPy 10eMKOCTh TUCIIMILIMHBI COCTAaBIISET _ 5  3a4. equnaui, _ 180  gacos.
JlucuuIuHa peann3yercs B paMKaxX MPaKTHIEeCKON TOJTOTOBKH: 5 3a4. ¢IUHUII

dopma MPOMEKYTOYHOM aTTECTALUN 3K3aMeH
(9K3ameH, T hepeHINPOBAHHBIN 3a4ET, 3a9CT)
Bun yuebHoli paboTh Bcero | Cemectp
4acoB No 6

OO01mas TpyA0€MKOCTh JTUCIMILUIMHBI, Yac 180 180

KonrakTHasi paboTa (ayquTOpHbIE 3aHATHSI), B T.Y.: 73 73
JIEKIIUHA 34 34
J1a00paTOPHBIC 0 0
PAKTUYECKHE 34 34
IPYNIOBbIE KOHCYIbTAIUU B IEPUO TEOPETUUECKOTO 5 5
00y4YeHUs U IPOMEKYTOYHOM aTTECTAIIMH

CamocrosiTesibHasi padoTa CTY/IeHTOB, BKJIKOYAs 107 107

HHIMBUAYAJbHbIE U TPYNNOBbIE KOHCYJIHTAIIUH, B TOM

yucie:
KypcoBoii npoekt — —
KypcoBas padota — -

PacuetHo-rpaduueckoe 3a1anue 18 18
WNHauBuayanpHOE TOMAIIHEE 3aJaHue - -
CamocrosiTenbHast paboTa Ha MOATOTOBKY K 53 53

aYI[I/ITOpHBIM 3aHATUAM (J'IGKIII/II/I, HpaKTI/IqGCKI/Ie
3aHATHS, 1a00PATOPHBIE 3aHATHS)
DK3aMeH 36 36




4. COAEPKAHUE JUCHUIIVIMHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe U 00beM

Kypc_3 Cemectp _6

/o

O0bEM HA TEMATUYECKUN
paszen 1mo BuaaM y4eoHom
Harpys3KH, 9ac

HaumeHnoBanue pasnena
(kpaTKoe cojiepKaHue)

Jlexmun

[IpakTuueckue

3aHATHUA

JlaGopaTopHsie
3aHATHUS

CaMocTosTenpHas

pabota

=

BBenenue.

Hasnauenue tpanchopmaropos termia. O01acTu IPUMEHCHHS
TpancopmatopoB Teria. OCHOBHbBIE TPEOOBAHUS T10
yAETBHBIM 3aTpaTaM dHepruu, 3PPEKTUBHOCTH U
HagexxHocTu. KoadduimeHTsl, onpenemsoiie

s dekruBHOCTS. [leneBbie koddhdumments n KI1/1.

9KC€pFeTI/I“IeCKI/II71 MCTOJA TCPMOJUMHAMHUYCCKOI'O aHaJIl3a Tpchcb

OopMaToOpoOB TCIlJIa

Onpenenenne sKCepruu pasjinyHbIX BUIOB DHEPIHH.
KoadurmenTst paboTocnocoOHOCTH. XapaKTEepPHBIE 30HbBI
HCKYCCTBEHHOI'O X0j10/a. [I[puMeHenne s3kcepreTuyeckoro
METO/Ia aHAJIM3a K YCTAaHOBKAaM U cUCTEMaM DKCepreTu4ecKuil
KII/I, sHepreTHuecKuil 1 SKCepreTudeckuii OaJaHchl.

4

4

0

XJ'Ia)IanCHTBI 1 XJIaJOHOCHUTCIIN

OcHoBHbI€ TpeOOBaHUSI K CBOWCTBaM pabOYMX areHTOB:
TEPMOJIMHAMHUYECKHUE, TEXHUUECKUE U IKOJIOTHYECKHUE.
3aBUCHUMOCTh CBOMCTB (PpEOHOB OT UX cocTaBa. OnpeaeneHue
030HOAKTHUBHBIX ()PEOHOB U BBHIOOP AJIbTEPHATHUBHBIX
XJIaJI0ar€HTOB.

HapO)KI/I]:[KOCTHI)IC KOMITPECCUOHHBIC XOJIOANUJIBHBIC U TCIIJIOHACO

CHBIC YCTAaHOBKH

PeanibHble niporiecchl paboThI MAPOXKUIKOCTHBIX
TpaHc@opmaTopoB Teria. CxeMbl U IPOLECCH B
tTepMmonuHamudeckux auarpammax (T-S, e-h). Cxembr
OJIHOCTYIIEHYAThIX U MHOTOCTYIIEHYATHIX TPaHC(HOPMATOPOB
TEIUIa, METOJ] pacyeTa. ¥ AeIIbHbIE 3aTpaThl DHEPIUU U
skcepreruueckuit KIIJ[ Tpancdopmaropos Temia. Metozst
pacyeTa MHOTOCTYIIEHYATBIX U KaCKaJIHbIX TPaHCPOPMATOPOB
tera. TemtoBeie Hacockl. CXeMbI M METOJ] pacueTa.
Onpenenenue ko3 dunuenra Tpanchopmanuu u KI1/1,

10

20

0

23

5.

AOGcopO1MoHHbIe TpaHC(HOpPMATOPHI TETIA

[TpuHIMI NECTBHS HICATHHBIX a0COPOIIMOHHBIX YCTAHOBOK
U YJIeBHBIN pacXo]] Teria Ha HuX. Cxema | mpoiiecc paboThl
peanbHbIX a0COPOIMOHHBIX TPaHCPOPMATOPOB TEILIA.
Meroarka pacdera OJHOCTyEHYAThIX a0COPOITMOHHBIX
TpaHcGOpMaTOPOB TeIIa. DHEPTETUIECKOE CPABHEHHE
a0COpPOIIMOHHBIX U KOMITPECCHOHHBIX XOJIOIUITBHBIX

YCTaHOBOK.




6.

Crpyiiable TpaHchopMaTOpPhI TEILIA

Tumsl cTpyiHBIX TpaHchopMaTopoB Teruia. [IpuHImunuanbsHas 8 8 0 10
cxema 1 KII/l mapo3:KeKTOPHBIX XOJIOIMIBHBIX YCTAHOBOK.
[IpunnunuansHas cxema BUXPEBOM TpyObI U Mpoliecc ee
paboThl. XapaKTepUCTUKU U ONITHMAIbHBIE PEXKUMBI paOOTHI
BUXPEBOH TPYOBHI.
7. T'a30BbIe KOMIPECCHOHHBIE TPAHCHOPMATOPHI TETLIa
Oco0eHHOCTH MPOIIECCOB ra30BbIX TPaHC(HOPMATOPOB TEILIA. 4 0 0 4
[IpenMymiecTBa 1 HETOCTATKY Ta30BBIX YCTAHOBOK.
OcHoBHbIe nToka3arenu. CXxeMbl U peajbHbIe MPOIECCHI
paboTHI Ta30BbBIX TpaHC(HOPMATOPOB Teruia. ['a3oBbie
TparcGopMaTopsl ¢ pereHeparueil. MeToabl pacdera ra30BbIX
TpaHC(OpPMaATOPOB CO CTAIMOHAPHBIMU IporieccaMu. ['a3oBbIe
YCTaHOBKH C HECTAIIMOHAPHBIMU IIPOIIECCAMH.
BCEI'O 34 34 0 53
4.2. ConepkaHue MPAaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
Ne HaunmenoBanue Tema mpakTH4ecKOro (CeMHHAPCKOTO) K-Bo K-Bo
n/n | pasgena TUCIHILIHHBI 3aHATHUS 9acoB 4acoB
CPC
cemectp Ne 6
1 | XnagoareHTsl u OmnpeneneHue mapaMeTpoB XJIaJ0areHTOB B 2 2
XJIaJJOHOCUTENHU T-S guarpamme
2 | DkcepreTudeckuit OmnpeneneHne SKCepruy XI1aa0areHToB. 4 4
METOJ Okceprernueckuit KI1/1, snepreruueckuii u
TEPMOIMHAMHYECKOTO 9KCEPreTUYecKUil OamaHChl
aHam3a TpaHc(hOpPMATOPOB TEILIA
TpaHc(hopMaTopoB
Teria
3 [TapoxxuakocTHBIE Pacuer cxeMbl aMMHaYHOI 20 20
KOMIIPECCUOHHBIE OJTHOCTYTIEHYATON KOMIIPECCUOHHOU
XOJOAUIBHBIE U XOJIOAUIIBHON YCTaHOBKH, ONIPEZIeNICHHE €€
TEIJIOHACOCHBIE KIIJ] u xonaunsHOTrO KO3 dunmeHTa,
YCTaHOBKH noctpoeHue nporecca B T-S nuarpamme,
OTIpeJieNIeHUe MapaMeTpoB aMMHUaKa B
XapakTepHbIX Toukax. OnpezencHue
MOIITHOCTH XOJIOJMJIbHON YCTaHOBKH.
Omnpenenenue X0JI0IUAbHBIX
KOX(QPHUIIMEHTOB PA3INIHBIX XOJIOIUITBHBIX
YCTAHOBOK Ha pPa3lU4HbIX (peoHax.
4 | CrpyiiHble Onpenenenne TeMnepaTypHoro 3gdexra 8 8
tpanchopmaropsl Tema | (ATr u ATx) BuxpeBoil TpyObI mpu
Pa3IMYHBIX JABICHUIX P CKATOTO
Bo3ayxa. Onpenenenue
XOJIOAOTPON3BOIUTEIEHOCTH H
skcepreruyeckoro KINJI BuxpeBoii TpyOsl
UTOr'O: 34 34
BCETO: 68

4.3. Conep:xaHue JIaDOPATOPHBIX 3aHATHIA




VY4eOHBIM MIJITAHOM HE MPEyCMOTPEHO.
4.4. Conep:xaHue KypcoBOIo NMpoeKTa/padoThl

VY4eOHBIM MJIAHOM HE MPEYyCMOTPEHO.

4.5. Conep:xxanue pacuyeTHO-rpa¢gpu4ecKoro 3aJaHus,
MHIUBHIYAJTbHBIX JOMAIIHUX 3aaHUI

Tema pacuyerHo-rpaduuyeckoro 3amanumsi: Pacuer cxeMbl OIHOCTYIICHYATOM
KOMIIPECCUOHHOM XOJOJWJIBHOW YCTAaHOBKH M TIOCTPOEHUE €€ 3SKCEPreTUYEeCKOro
Oastanca

Hear pacyeTHO-rpapuyecKoro 3aJaHusA: H3YyYCHUE CTYIACHTAMHU METOIAUKU
pacyera TEOPETUYECKOI0 IUKIA MapOKOMIIPECCUOHHON XOJIOIMJIBHOW YCTaHOBKH, B
KOTOpPOW CyXOW HacChILICHHBIM Map paboyero Tejga CKUMAETCs B KOMIIpECCOpe 0
COCTOSIHMSI MEPETPEBA M Jajee MOCTYNaeT B KOHAEHCATOP, TI€ KOHIAEHCUPYETCS IpHU
temneparype 3= °C. [lanee »xuakuii pabounii areHT, OTBOJUMBINA OT KOHJIEHCATOpa IPH
temneparype t3=t; °C mepeoxmaxmaercs 1o Temneparypbl ts °C, mocme uyero
IPOCCEIINPYETCA IMPOXOAS YEpe3 pEryJHMpyIOIM BEHTUIb M HANPABISAETCA B
UCTIApUTEIh, T1e KunuT mpi t °C.

Kaxxaplil CTyI€HT BBINIOJIHSAET TUIIOBOW PAaCUYET 10 UHAMBHUIYAJIBHOMY 33IaHUIO

Crpykrypa u TpedGoBaHus K 0OPMJICHUIO PACYeTHO-TPAQHUUECKOr0 3aaHUA:
PacuetHo-Tpadmueckoe 3agaHUe BKJIIOYAET PACUETHO-TIOSICHUTEIbHYIO 3alHMCKy U
rpagUUeCcKyro 4acTh.

PacdetrHo-nosscHUTENBHAS 3ancka odopmiIsieTcs Ha tucTax ¢popmaTta A4 (c oHOU
CTOpPOHBI TUCTA). PacueTHO-TIOSICHUTENbHAS 3aITMCKa JIOJDKHA COIePKATh:

— CBEJICHUS O CTYJCHTE, BBHIMOIHSIONMEM PabOTy: aMuiIus, HHUIMABI, TPYIINa;

— 3a/JlaHWe€ Ha BBITIOJIHEHHE PACUETHO-TPA(QUUECKOTO 3aJaHusl, MOAIMUCAHHOE
CTYJICHTOM W TIPETo/IaBaTesIeM;

— OMpeIeNICHNE TapaMeTpoB pabouero areHTa B KOMIPECCcope;

— OTpeIeJICHHE TapaMeTpoB pabouero areHTa B KOHJEHCATOPE;

— OTpeJICNICHUE TapaMeTPoB pabouero areHTa B 0XJaauTere;

— OMpeIeNICHHE mapaMeTpoB paboyero areHTa rnocjie TepMOperyIupyemMoro

BEHTUIS,

— OTIpeJICIICHHE MMapaMeTPOB pabOUero areHTa B NCMAPUTEIIE;

— ONPE/ICIICHUE PKCEPTU B XapaKTEPHBIX TOYKAX U MOCTPOEHUE IKCEPTETUUECKOTO
Oananca;

— BBIBOJIbI M 3aKJIFOUYEHUE.

B nmosicHuTensHOI 3amucKe JAl0TCS  KpaTKue yKazaHws, OOOCHOBAaHUS U
COOTBETCTBYIOIIHME TOSICHEHUS IO BBIOMPAEMBIM BEIIMYWHAM, TTOMEIIAIOTCS CBOJHBIE
TaOJIHIIBI JAaHHBIX pacyeTa.

I'paduyeckas yacth mpeacTaBiseT coboil oauH Juct ¢opmarta A4, coaepKaiiui
CXEMy TMapOKOMIIPECCHOHHOM YCTaHOBKM C H300pa)KEHHUEM OCHOBHBIX JJIEMEHTOB
YCTaHOBOK.




OTMeTKy O [OMyCKEe pacdeTHO-Tpapuueckoro 3aJaHus K 3alluTe CTYJIEHT
MoJlydaeT TpH  TMPEIBSIBICHUU  TpernojaBatento  o(QOpMICHHOW  pacyeTHO-
MOSICHUTEJIBHOM 3alMCKU U Tpaduyeckod yacTh (COIIACHO 3aJaHUI0 Ha BBINMOJHEHHE
pacueTHO-TpapUIECKOro 3aJaHUs ).

3ammTa pacueTHO-rpadUyecKoro 3aJaHus MPOUCXOAUT B Gdopme Oeceapl ¢
MpernojiaBaTesieM, B XOJ€ KOTOPOM MPOBEPSETCA 3HAHHUE CTYJICHTOM Ha3HAYCHHUS M
METOJUKH BBITIOJHEHHBIX PacyeToOB, CIIOCOOHOCTh aHAJIMU3UPOBATh PE3yJIbTAThI,
MIOJTy4YE€HHBIE B XOJIC PACUETOB.

TunoBoM BapuaHT 3aJaHUsI

HpHHIII/IlIHaJIbHaﬂ CcxXeMa YCTAaHOBKH

v

| — kommpeccop; |l — konnencarop; Il — oxnanurens; IV — qpoccenbHblil BeHTHIb; V — OTAETUTEND
xunkocty; VI — ucnapurens.

Hcxoaubie JaHHbIE
1. Pacuetnas xonononpousoautenbHocTh Qo= 700 x/[x/c. (3agaeTca HHANBUAYATbHO)
. Temnepatypa paccoiia B UCIIapuUTEIe:
a) Ha BXOJIE B UCTIApHUTEIb ty1 = —18°C;
0) Ha BbIXOJIe U3 ucnapurens ty2 = —25°C.
. TemnepaTypa oxsiakaaroliel Boabl B KOHIEHCATOpE:
a) Ha BXOJIe B KOHIeHcaTop tz1 = 20°C;
0) Ha BbIXOJIe U3 KOHJeHcaTopa tx2 = 30°C.
4. XtajareHT: aMmmMuaKx.
. TemnepaTypa BOJIbl B OXJIAUTENIE:
TeMIepaTypa apTe3uaHCKOW BOJBI Ha BXone ta = 10°C
Pacxon Boapl 1o oxnagurento G, = 1,4 xr/c.
. Koneunyto pa3HocTs Temneparyp B ucnapurene Aty = tu2 — to= 4°C. (3a1aeTCsi UHAUBHYATIHHO)
. Koneunas pasznuiia remneparyp B KoHACHcCATOpe Atk = ti — ts1 = 5°C(3a1aeTcss MHIUBHUIYAIBHO).
. OnpenenuTh nmapaMmeTpsl XJaJareHTa B XapaKTEPHBIX TOUYKAX, IMPOU3BECTU pacCUET CXEMBbI

[\9}
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OJIHOCTYNIEHYAaTOW KOMIIPECCUOHHON XOJOJUJIBHON YCTAHOBKH, ONPEACIUTh 3HAUYCHHS IKCEPIHH B
XapaKTepPHBIX TOUYKAX U MOCTPOUTH €€ IKCEPreTHUECKUil OasaHc.

5. OHEHOYHBIE MATEPHAJIBI VIS TIPOBEJAEHUSA TEKYLIEI'O

KOHTPOJISI, MIPOMEXYTOYHOM ATTECTALIUA

5.1. Peanu3zanus KoMneTeHIu

1 Komnerenuus [1K-4 CriocoOeH pa3padareiBaTh CXEMbBI pa3MeENIeHUs 00bLEKTOB

podheCCUOHAILHON

ACATCIIBHOCTHU B COOTBCTCTBUH C TEXHOJIOTUEH

IIPOU3BOJACTBA

HanmenoBanmne HHAWKAaTOpa JOCTHXKCHUA

Hcnonb3yemble cpeacTBa OLICHUBAHUS

KOMIICTCHIIMH
[1K-4.1 Ananu3upyer QpyHKIUH, a TAKKE DK3aMeH, 3allliTa pPacdyeTHO-TpaUUecKOro 3aJaHus,
napaMeTpbl U XapaKTePUCTUKU pabounx peleHue 3a7ay Ha IPAKTUYECKUX 3aHATUAX

MIPOIIECCOB 0OBEKTOB MPO(HECCHOHATLHOM
JESITeIIbHOCTH U ONPECIIET UX MECTO U
HAa3HAYEHHE B TEXHOJIOTUYECKOMN CXemMe

IIPpOU3BOACTBA IMTPOAYKIINH

5.2. TunoBble KOHTPOJIbHBbIE 32IaHUA IJIS IPOMEKYTOYHOM ATTeCTAlNHU

5.2.1. IlepeyeHb KOHTPOJbHBIX BONPOCOB (TUNOBBIX 3aJaHNI) NJIf IK3aMeHAa

Ne HanmenoBanue Copep:xaHue BOIPOCOB (TUMOBBIX 33aHUM)
/11 paszjenna qUCIUILIAHBI
1 Baenenue. —  Omnpexenenue TpaHchOpMaATOpPa TEIIOTHI
(TIK-4.1) — Hasnauenwue Tpancopmaropa TEIUIOTHI
—  OcHoBHBIE IPHHIUIBI KIaCCU(HUKAIIMU TPAaHC(HOPMATOPOB TETIIIOTHI
—  Kraccuduxkamms mporeccoB TpanchopMaIiy TeIIOTH B 3aBUCIMOCTH OT
TEMIIEPaTyPHOTO YPOBHS BEPXHETO U HIDKHETO NCTOYHUKA
—  Hcropudeckue 3Tanbl ¥ MEPCIIEKTUBBI Pa3BUTHUS YCTAHOBOK LIS
TpaHc(hOpMAIHU TEIIOTHI
2 3KCGpr€TH‘I€CKI/II71 Mmeron |- OnpeneneHue NMOHATUS IKCEPTHU
TePMOAMHAMHUYCCKOTO Uro Takoe IKCePreTUIeCKUN aHaIH3.
—  e-h gnarpamma
aHaJIu3a
TpaHc(hopMaTOpoOB Tera
(TTK-4.1)
3 XJtaoareHTsl U — Yro Takoe TemmnepaTypa TPOMHONU TOUKOMI
XJIAIOHOCHTEIH —  Yro Takoe TemIiepaTypa MHBEpCHU
(TK-4 1) —  Ilepeuncnute Hanbosee pacpocTpaHeHHbIe paboune Tena
) MapOKOMITPECCHOHHBIX TPAHC(HOPMATOPOB TEILIOTHI
—  Kakue paboune Tena mpUMEHSIOT B Ta30BBIX XOJIOIMIEHBIX YCTAHOBOK
- OcHoBHBIC TPeOOBAHUS K XJIAJI0 U TEIDIOHOCUTEISIM TpaHChopMaIuu
TEIUIOTHI
5 [TapoxuakocTHbIE —  IIpuHimnuaneHas cxema U mporecc padoThl HACATHLHOTO
KOMIIPECCHOHHBIE MapOKOMITPECCHOHHOTO TpaHC()OpMaTopa TeIIOTHI
—  CocraBbTe 3HepreTHYecKrii OaJlaHC MJIeaTbHOTO ITAPOKOMIPECCHOHHOTO
XOJOAUJIBHBIC U
TpaHcopmaTopa TeIJIOThI
TCIUIOHACOCHBIC —  JlaiiTe onpeencHue XOMOMMIBHOTO KO3 (MHUIIEHTA i JUAMA30H €To
YCTaHOBKH 3HAYEHUH
(HK_4.]_) —  Uro Takoe ko3 unmeHT npeodpazoBaHUs TETLIOTHI

[TpuHIIMIIanbpHas cXema 1 Imporecc paboThl peaTbHOTo
MapOKOMITPECCHOHHOTO TpaHc(hopMaTopa TETIOTHI

CocraBbTe HEPTeTHIECKUH OaJaHC PeabHOTO MAPOKOMIIPECCHOHHOTO
TpaHcdopmaTopa TeTIoThI

Omnpenenenue yaensHoH 3atpatsl padots! u KI1J] mapokoMnpeccnoHHOTO




TpaHcopmaTopa TEIIOTHI
- OpHOCcTymeHYaTasi TapOKOMIPECCHOHHAs TEIUIOHACOCHAS yCTAaHOBKA W €€
3JIEMEHTapPHBIN TEIJIOBOM pacuer

5 AOGcopOHroHHBIC - [IpuHnun nefcTBUA UealbHbIX aOCOPOLMOHHBIX YCTaHOBOK U yJIEIbHBIH
TpaHC(bopMaTopBI TCIlIa pacxo] TCIjIa Ha HUX
(TTK-4.1) - CxeMa 1 pouecc paboThI pealibHbIX a0COPOIMOHHBIX TpaHC(HOPMATOPOB

TerJia.
- DHepreTHyYecKoe cpaBHEHNE a0COPOIMOHHBIX W KOMIIPECCHOHHBIX
XOJIOAMIIBHBIX YCTaHOBOK.

6 Cprf/iHHe - Tume! cTpyiHBIX TpaHC)OPMATOPOB TerrIa.
TpaHC(bOpMaTopr Terma - IlpunnunuansHas cxema u KITJ{ HflpOB)KeKTOpHBIX XOJIOAWIbHBIX YCTAHOBOK.
TK-4 l) - IpunnunuanbHas cxemMa BUXpEBOH TpyOBI U mporiecc ee paboTh
( ) - XapaKTepHCTUKH U ONITUMAJIbHBIE PEKUMBI paObOTHI BUXPEBOH TPYOHI.
7 T'a30BEIE —  Oco0eHHOCTH MPOIECCOB Ta30BBIX TPAHCPOPMATOPOB TEIIA.
KOMIIPECCHOHHBIC — IIpeumymiecTBa U HETOCTATKU Ta30BBIX YCTAHOBOK.

—  OcHOBHBIE TIOKA3aTeNN.

—  CXeMsl U peaJbHBIE TIPOIECCH pabOThI Ta30BBIX TPaHC(HOPMATOPOB TEILIA.

(IIK-4.1) —  T'azoBble TpaHc(hoOpMaTOpPEI ¢ pereHepanuei.

—  Mertons! pacuera ra3oBbIX TpaHC(HOPMATOPOB CO CTALMOHAPHBIMU
MpOLECCaMH.

— T'a30BbIe YCTaHOBKHM C HECTAIIMOHAPHBIMH IPOLIECCAMH

TpaHchopMaTopsl TEIIa

5.2.2. Ilepe4yeHb KOHTPOJbLHBIX MATEPHAJIOB
JJISl 3AI0UTHI PACYETHO-TPA(PUIECKOr0 3aJaHNUS

3amuTa pac4eTHO-rpauIecKoro 3aaaHus

OTMeTKa 0 AOIIYCKC K 3alllUuTC pacquHo-rpa(bH%CKoro 3alaHusd I10JIY4acTCA IIPH

MPEABSBICHUN MPENoAaBaTeat0 OQOPMIEHHON pPACUETHO-TIOSICHUTENBHON 3aluCcKu
(cormacHO 3a/1aHUIO HA BBITIOHEHHE PACYETHO-TPA(QUIECKOTO 3aTaHus).

3amuTa paboThl TPOUCXOIUT B opMe Oeceibl ¢ MperoJaBaTesieM, B X0/1€ KOTOpon

MMPOBEPACTCA 3HAHWC CTYACHTOM HA3HAYCHHA W MCTOJHWKH BBIIIOJIHCHHBIX PAacdCTOB,
CIIOCOOHOCThH AHAJIM3UPOBATh PC3YJIbTAThI, ITOJIYYCHHBIC B XOAC PACUYCTOB.
Tunosvie 3a0anus

Hnouxamop IIK-4.1

CdopmynupoBaTh 11eJIb BBIMOTHEHUS PaCU€THO-Tpa(UueCcKoro 3aaHusl.

Uro Ha3bIiBaeTcs TpaHchopMaToOpoM Teria?

['ne mpumeHstoTCs TpaHcPopMaTopoM Teria?

Kaxkue xyamareHTsl MOTYT UCIIOJIB30BAThHCS B TpaHChOpMaTope Teria?

Temneparypusie ypoBHH TpaHchopmaTopoB Teruia rpymm R, H u RH?

Kaxkune TemmepaTypHbie YPOBHH KPHOYCTAHOBOK M XOJIOIUIBHBIX YCTAHOBOK?

N3006pa3ute nuKiI ueaabHOM X0JIOIUILHON YCTaHOBKHU B T-S nuarpamme.

[Tokaxkute Ha T-S quarpaMmMme UeaIbHOM XOJIOIUIIBHON YCTAHOBKHU Kakasi paboTa

3aTpadynBaeTCA Ha MPOBEACHUE MTPOLIECCa.

9. UMzoOpasute cxemy ujieaibHONU XOJIOUILHON YCTaHOBKHU

10. 300pa3ute MUK peaibHON MapOKUAKOCTHON KOMIIPECCHOHHOM XOJIOJMJIBHOU
ycTaHoBKHU B T-S auarpamme.

11. U3o0pa3ute cxemy peaabHOW MapOoXKUAKOCTHOW KOMIIPECCHOHHOM XOJIOAMIBHON
YCTaHOBKH.

12. Yem oOTian4aeTcsi peabHas MAPOXKUIKOCTHAS KOMIIPECCUOHHAS XOJOAUIbHAS
yCTaHOBKA OT HCaTbHOM?

13. KakoBO = Ha3HaueHUWE  KOMIpeccopa B pEalbHOM  MapOXUIAKOCTHOMU

NGk~ WNRE




KOMITPECCHOHHOM XOJIOAMIBHON YCTAaHOBKE?

14. KakoBO = Ha3HAYE€HUWE  KOHJEHCATOpa B  PEAlbHOM  MapOXUIKOCTHOMN

KOMHpeCCHOHHOfI XOHOHHHBHOﬁ YCTaHOBKe?

15. KakoBO Ha3HaucHHE OXJIaAUTCIA XUAKOCTH B peaHLHOﬁ HapO}KH,HKOCTHOfI

KOMHpeCCHOHHOfI XOHOHHHBHOﬁ YCTaHOBKe?

16. KakoBO Ha3HauyeHHE APOCCCIIbHOI'O BCHTUIIAA B peaHLHOﬁ HapO)KHIIKOCTHOﬁ

KOMHpeCCHOHHOfI XOHOHHHBHOﬁ YCTaHOBKe?

17. KakoBO Ha3Ha4YCHHE OTACIIUTCIA XHIAKOCTH B peaHLHOﬁ HapO)KHIIKOCTHOﬁ

KOMHpeCCHOHHOfI XOHOHHHBHOﬁ YCTaHOBKe?

18. Kak ompenensi mapaMeTphl pabodero areHTa B XapaKTePHBIX TOYKaX ?

19. JlaiTe onpeiesieHUe MOHITUS SKCEPTUH.

20. [Touemy 3Kceprys UMEHHO TI0JIe3Hasi 1 HMEHHO MaKkCUMasbHas pabora?

21. Yemy paBHa 3kceprusi’?
22. Kak HaxouJTi DKCEPTHIO B XapaKTEPHBIX TOYKAX ?

23. [TouemMy mpoMCXOAUT OTEPS IKCEPTHH B UCTIAPUTENE i KOHJEHCATOpE?
24. U300pa3ute auarpaMMmy IOTOKOB 3KCEPTMU B pEalbHOM IMAPOKUIKOCTHON

KOMHpCCCHOHHOf/’I XOJ'IO,Z[I/IJIBHOﬁ YCTAHOBKEC.

5.3. TunoBbie KOHTPOJIbHBIE 32IaHUA (MATEePHAJIbI)
JJIl TEKYLero KOHTPOJISL B ceMecTpe

Hepequb THIIOBBIX 3aJa4 IJIFd JK3aM€E€Ha

Hnouxamop I1K-4.1

3amaua

[Io T-S pmarpamme oOmpeAenuTh MapaMeTpbl aMMHaKa B OJHOCTYIEHUYATOU
KOMIIPECCUOHHOU XOJIOAMUIIBHOM YCTaHOBKE IOCIIE UICAIBHOTO KoMIIpeccopa, ecnu t, =

- 18 °C, t, = 20 °C.

3agaua

Onpenenuts skcepruto 4190 x/[k xonoma, MOJIYy4YEHHOrO TIpU TeMIIepaType

KUTICHUS Kuakoro azora Ts= 77,36 K.

3amaua
Omnpenenuth 3HaueHue Kodddummenta pabdoOTOCIOCOOHOCTH
OTBEJICHHOTO P TeMIlepaType KumneHus xmaaona R-12 (ts = - 29,8 °C).

3anava
Onpenenute 3HadyeHue kKoddduuueHta padbOTOCIIOCOOHOCTH
OTBEJCHHOIO MpH Temneparype kurenus xxkuakoro reaus (Ts = 4,22 K).

3amaua

tema  (Tq),

tema  (Tq),

OnpenenuTh HACKOJBKO YMEHBIIWIIACH yAeNIbHAs dKCeprusi motoka xjaagona R-12,



KOTOPBIH B TEIJIOOOMEHHOM anmapate npu gasnenuu 0,5 Mna oxnaxnaercs ¢ t; = 55
°C o t, = 20 °C.

3agaua
OnpenenuTh HACKOJIbKO YMEHBIIWJIACH YJEIbHasi dKCEprus MoToka xjaaoHa R-
12, xotopsii npu npaBiaenun 0,15 Mlla B ucnapuTeabHOW XOJIOAWIBLHOM YCTAaHOBKE
NEPEXOJIUT U3 )KUAKOTO COCTOSIHUS B COCTOSIHUE CyXOr0 HAChIIIEHHOTO Tapa.

3agaua
Onpenenuts TEIUIOBYIO HArpy3Ky MepeoXyIaguTelss aMMUAaqYHON KOMIIPECCUOHHOMN
XOJIOAUIIBHON YCTaHOBKH I CJIETYIOIINX yCIIOBUI: pacueTHas
XoJo00mpou3BoauTenbHOCTE Qo = 116 kBT, Temnepartypa ucnapenus to = - 10 °C,
temreparypa kKoHaeHcarmuu t, = 40 °C, XJamoareHTOXJaXIaeTcsi OTHOCHUTEIbHO

Temmeparypsl KoHaeHcauu Ha At = 30 °C.

Tunosou sapuanm sK3aMeHAYUOHHO2O Ounema _
«BEJTI'OPOACKUU I'OCYJAPCTBEHHBIU TEXHOJIOI'HYECKHUUAU
YHUBEPCUTET um. B.I'. lllyxoBa»

Kadenpa »HepreTwkw TEIIOTEXHOIOTHH
Hampasnenue noarorosku 13.03.01 TenyiosHepreTvka U TEMIIOTEXHUKA
Jucuurnuaa OcHOBBI TpaHC(hOPMAIIUU TEILIA M IPOIIECCOB OXJIAKICHHS

3K3AMEHAIIMOHHBIN BUJIET Ne

1. Onpenenenve moHATHS SKCEPTHU.
2. Tunsl cTpyHHBIX TpaHC(HOPMATOPOB TEILIA.
3. 3amaua

VYTBepx/IeHO Ha 3aceJaHuU Kadeapsl «  » 201 r., npotokon Ne _.
3aBenyrouuii kadeapoit 1O.B. Bacunpuenko

JlabopaTopHble 3aHATUA

Y4eOHBIM MJIAHOM HE MPETYyCMOTPEHBI.

IIpakTuyeckune 3aHATHS

Tunoebie PA3HOYpPOBHEBbLIE 3a0ayu U 3a0AHUS.

Unouxamop [1K-4.1

3agaua
CocTaBuTh TEIUIOBOM W 3KcepreTuueckuit OamaHc cucremsbl. IlpousBomsmeit xomon Qo, u
onpeaenuts ee KITJ, ecinu usBectHo, 4to cucrema notpediser 20 kBT a5ekTposHepruu u U3 CUCTEMbI
orBoauTcs sHeprus Qr B Buue Terua B koiudectBe 62 kBT. Koadoumment padotocnocoOHOCTH



OTBEZICHHOTO OT yCTaHOBKH Teria tq = + 0,033. Koadduuuenr paboTocnocoOHOCTH MOTYyYESHHOTO
xosona (Tq)o = - 0,22.
3agaua

Paccuurare cxemMy aMMUa4HOM OJHOCTYIIEHYATOM KOMIIPECCUOHHOW XOJOAWJIBHOM yCTaHOBKHU
JUISL  CIICAYIONIUX  YCIOBUH: xosoaonpou3BoguTenbHocTh Qo = 17,45 kBt, Temmeparypa
XJIAJIOHOCHUTEJIS Ha BXOJIEe B Ucnaputenb ty1 = - 15 °C, temneparypa Ha BbIXoj€ U3 ucnapurens ty = -
22 °C, TemmepaTypa OXJaXKIAIOIIeH BOJbI Ha BXOj€ B KoHAEHcaTop L = 22 °C, Ha BbIXOAC W3
koneHcaropa t;1 = 20 °C. YcranoBka paboraet 6e3 OXJIaJanuTels.
Onpenenuth mapaMeTpbl aMMHUaKa B XapaKTEPHBIX TOUKAX CXEMbl, XOJOIWIbHBIA KOd(h(UIMEHT u
skcepreruueckuit KIIJ[ ycranoBku.

3agaua

Haiiti MOIITHOCTH XOJIOMMIIBHOM MaIIMHBI, paboTaroel Mo uaeaabHOMy HUKIY Ha ¢peone R12,
eclii TeMIepaTypa HWXKHEro ucrodyHuka coctaBisgeT -30 °C, creneHb IOBBILICHUS JAABICHUA U
MOIIIHOCTh KOMIIpECCOpa COOTBETCTBEHHO paBHbI 5,0 n 12,5kBT.

3agzaua

OmnpenenuTh MOIIHOCTh XOJOAMJIBHOM MalIMHBI, paboTaloUmieldl Mo peaJbHOMy LUKy 0e3
nepeoxmagutens Ha Qpeone R12, ecnmm Temmeparypa HW)KHErO HWCTOYHHMKAa paBHa -25 °C,
ANIEKTPOMEXaHMUYECKUI K.I1.J. Kommpeccopa 0,9, crerneHb MmoBblmieHUs AaBieHus 6,0, MOIIHOCTh Ha
npuBoJ komnpeccopa 20kBT.

3agaua

X1a10npou3BOAUTENBHOCTD XOJIOJAUIBHOW MAalllMHBL, paboTarolied Mo uicalbHOMY LMKIY Ha
¢peone R12, cocraBnsger 10 kBt Ha TemneparypHoM ypoBHe -70 °C. HaiiTu MOIIHOCTb Ha MPUBOJ
KOMIIpeccopa, €CJIi CTeNeHb MOBbIIIeHUs AaBieHus pasHa 100.

3amaua

XonoaunpHas MamIpHa paboTaeT Mo uaeanbHOMYy IUKIy Ha ¢peone R12B1, Temmeparypa
HIDKHETO uctouHuka cocrasisier -30 °C, cremens mnoBbinieHus aasienust 10. HeoOxomumo HaiTh
XOJOIUIBHBINA KOOPPUIIMEHT YCTAHOBKH.

3amaua

XonoawibHas MalllnHa paboTaeT 1o pealbHOMY LUKy 0e3 nmepeoxiaautens Ha ¢ppeone R12B1,
HIDKHSASI TEMIIeparypa XJIaJolpOU3BOJUTEIBHOCTH COCTABIISAET -17 °C, cteneHb MOBBILIEHUS
JaBIeHUs 5, 3JIEKTPOMEXaHUYeCKHi K.I.J1. kommpeccopa 0,92. Haiftu XonmoauibHbld K03 (UIHEHT,
3aJ1aBasiCh MUHUMAJIbHON Pa3HOCTHIO TEMIIEPATyp B UCHapUTEIE.

3amaua

Omnpenenuts Temieparypubiit 3¢ ekt (AT: u ATx) BUXpeBoii TpyObI PU Pa3THMUHBIX JABICHUIX
pe cxkaroro Bosayxa. [lona xonoxHoro nmoroka p = 0,2. Temneparypa cxartoro Boznyxa T = 293 K.
Hasnenue cxatoro Bozayxa pe = 0,2; 0,4; 0,6; 0,8; 1 Mna. JlaBnenue xomnogHoro Bozayxa px = 0,1
Mma. 'eomerpuueckue pasmepsl Tpyosl: Or = 36 MM, d; = 12 mm, d. = 8 mm. [Tokazarens aguabaTer K =
1,4. Koapdumment ckopoctu ¢ = 0,75.

3amaua



OmnpenenuTd X0JI0I0NPOU3BOAUTENBHOCTD U 3KkcepreTrueckuii KI1/1 BuxpeBoit TpyOb!I pu oe
xoJyoaHoro nmoroka p = 0,6. [Tapamerpsl Bo3ayxa Ha Bxoje B TpyoOy: pc = 0,6 MlIla, T, =293 K. Pacxon
G¢ = 0,055 xr/c. TemneparypHsbiii 3pdext mo xomognomy noroky ATx/ AT. = 0,1435. [laBnenue
XOJIOJTHOTO M TOPSYEro MoToKa cooTBeTCTBEHHO px = 0,1 MIla u pr = 0,15 MIIa.

5.4. Onucanue KPHUTEPHUEB OLICHUBAaHUSA KOMHeTeHHl/Iﬁ N IIKAJbI OHCHUBAHUSA

[Ipu mpomexxyTouHOM aTTecTanuu B (hOpMe dK3aMeHa MCTIOIB3YETCs CIASAYIOIast
IIKaJIa OIIEHUBAHUS: 2 — HEYJIOBJIETBOPUTEIBLHO, 3 — YAOBIETBOPUTEIHHO, 4 — XOPOIIIO,
5 — OTJIMYHO.

KpI/ITCpHHMI/I OLCHUBAHUA I[OCTI/I}KGHI/Iﬁ MoKa3aTeJieh SIBISIOTCS:

Haumenosanue Kpurepuii oueHnBanus
oKasareJis
OIlCHUBAHUSA

pe3yiibTaTa 00y4eHUs

IO JUCLUILIMHE

[TK-4 CniocoGen pa3pabaThiBaTh CXeMbI pa3MelieHusi 00beKTOB MPodecCHOHANbHON AeSITENFHOCTU B
COOTBETCTBUU C TEXHOJIOTHUEH MTPOU3BOACTBA

[IK-4.1 AmnamuzupyeT QYHKIMH, a TakKe NapaMeTpbl U XapaKTePUCTHKU pPaOOUUX TMPOIIECCOB
00BEKTOB TMPOGECCHOHATBHONW JICATETPHOCTH H ONpENeNiieT WX MECTO U Ha3HauYCHHE B
TEXHOJOTMYECKON cXeMe MPOU3BOICTBA MPOAYKIIUU

3HaHUs 3HaHHe TEPMHUHOB, ONPEIEICHUM, MOHITUH

3HaHKEe OCHOBHBIX SaKOHOMepHOCTeﬁ, COOTHOMGHHﬁ, IIPUHIIMIIOB

O0BeM 0OCBOCHHOT'O MaTepuana

IlonHOTa OTBETOB Ha BOIIPOCHI

YeTKOCTh U3I0KEHUS] M MHTEPIIPETAaluy 3HAHUI

YMmenus IlonHOTa BRIIOJTHEHHOTO 3aJaHUS

KadecTBO BBHITTOJIHEHHOTO 3aaHus

CaMOCTOSTEIIEHOCTD BEIITOTHCHUS 3aaHus

YMenue CpaBHHBATb, COIIOCTABJIATL U 0606L[I3TB 1 ACJ1aTh BBIBOJBI

KadectBo odhopmiieHust 3agaHust

HpaBI/IJ'IBHOCTB IMPUMCHCHUSA TCOPCTUICCKOTO MaTCpUalia

Haspikn BI)I60p MCETOJMKH BBIITIOJIHCHUA 3aJaHU

Amnanuz PE3YJILTATOB PCIICHHUA 3a1a4

ObocHOBaHME MOJYUYEHHBIX PE3yJIbTaTOB

OueHka NpenojaBaTEIEM BBICTABISIETCS HMHTETPAJIBHO C  YY4E€TOM  BCEX
MoKa3aresyiel U KpUTEpHUEB OLICHUBAHUS.

Ornenka c(hOpMHUPOBAHHOCTH KOMITCTCHITUH 110 TIOKA3aTEIIO 3HAHUL.

Kpurepuit YpOBEHb OCBOCHMS M OLICHKA
2 3 4 5
3HaHue TepMHUHOB, | He 3Haer 3HaeT TepMUHBI U 3HaeT TepMUHBI U 3HaeT TepMUHBI U
omnpene J'ICHI/If/i, TEPMUHOB U OIIpE€aCJICHUsA, HO OIIpEaACICHUA OIIpEACICHMS, MOKET
MOHSTHI OTIpeIeIICHUI JIOITYCKaeT KOPPEKTHO
HETOYHOCTH chopMyIMpOBaTh UX
(hopmyHpoBOK CaMOCTOSITEJILHO
3HaHne OCHOBHBIX | He 3Haer 3HaeT OCHOBHBIC | 3HAET OCHOBHBIC | 3HACT OCHOBHEIC




3aKOHOMEPHOCTEM, | OCHOBHBIX 3aKOHOMEPHOCTH, | 3aKOHOMEPHOCTH, | 3aKOHOMEPHOCTH,
COOTHOIIICHUM, 3aKOHOMEPHOCTEM, | COOTHOIIEHUS, COOTHOUICHUS, COOTHOIIIECHUS,
[IPUHIUIIOB COOTHOIIICHU, IIPUHLATIBL [IPUHLMIIBI IIPUHLATIBL
[IPUHLIUIIOB Tpanchopmaruu | TpaHchopMaIu Tpanchopmauu
Tparcopmamm Teria TEIIa; ux TEemia; MOXKET
Teria WHTEPHPETUPYET | CAMOCTOSTEIBHO
U UCHOJIB3YET HUX BBIBECTH,
OOBSCHHUTD U
HUCIOJIb30BAThH
O0BeM He 3naet 3HaeT TOIbKO 3HaeT Marepuan OO6nazmaet TBEPABIM U
OCBOCHHOI'O 3HAYUTENIbHOU OCHOBHOM JUCIUIUIMHBL B [IOJIHBIM 3HAHUEM
MaTepuaia 9acTu MaTcpualla MaTepHal JOCTaTOYHOM MaTepuana
TACITATUTIHBI JMUCUUIIMHBL, HE obbeme JUCLUILINHBL,
YCBOMII €T0 BIIaJIC€T
Jieranei JIOTIOJTHUTENLHBIMU
3HAHUSMU
TTonuoTa orBeToB | He naer orBeThl Ha JlaeT HEMOJIHEIS aet oTBeTHI Ha Jlaet momnHele,
Ha BOIPOCHI OOJIBITITHCTBO OTBETHI Ha BOIPOCHL, HO HE pa3BepHyThIE
BOITPOCOB OOJIBIINHCTBO BCC — IIOJIHBIC OTBEThI Ha
BOIIPOCOB MOCTaBIICHHbBIE
BOITPOCHI
YeTKOCTb Nznaraet 3Hanust Wznaraer 3uanus ¢ | M3naraer 3HaHUS Wznaraet 3HaHus B
W3JIOXKCHUS U 6e3 ornueckoi HapyLICHUSIMH B 0e3 HapyleHuil B JOTUYECKOMN
uHTeprpeTanuy | NOCICA0BaTelb- JTOTHUYECKOH JIOTUYECKOH MOCJE0BATEIBHOCTH,
SHAHUH HOCTH [IOCJICIOBATE - MOCTIEIOBATEIb- CaMOCTOSITENTEHO UX
HOCTHU HOCTH HUHTEPIPETUPYS U
AHATU3UPYSI
He wmoctpupyer | BslnonHser Brmmonnsier Beinonusier
U3JI0’)KEHHE TMOSICHSTIOILIHE MOSICHSIIOIINE MOSICHSIONINE
TNOSICHAOIINMHA CXCMBbI U PUCYHKH PUCYHKH U CXEMBI PUCYHKH U CXEMBI
cXeMamu, Here)KHO nc KOPPEKTHO U TOYHO U aKKYypaTHO,
pPHUCYHKaMu U OIIUOKaMH IIOHATHO PpacKpbIBas NOJIHOTY
IpUMepamu YCBOCHHBIX 3HAHWU
He u3naraet unu Homyckaet I'pamoTHO 1 O I'pamoTHO U TOYHO

HEBEPHO U3J1araer
U UHTEPIIPETHPYET
3HAHUSA

HETOYHOCTH B
W3JI0KEHUU U
VHTEPIpETALUU

3HAHUH

CYIIECTBY
u3Jaraet 3HaHus

M3JIaraeT 3HaHus,
JIeJIaeT
CaMOCTOSTEJIbHbBIE
BBIBOJIbI

Ornenka c(hopMHUPOBAHHOCTH KOMITETCHIIMH 110 MIOKA3aTeNi0 Yvenus.

Kpurepuii YPpOBEHb OCBOEHUSI U OLICHKA
2 3 4 5
TToxnoTa 3ajaHue He 3aganue 3anaHue 3ajanue
BBITIOTHECHHOTO BBITIOJIHEHO BBITIOJIHEHO HE B BBITIOJTHEHO BEITIOJIHEHO
3aaHus ITOJTHOM 00BeMe TTOJTHOCTBIO TIOJTHOCTHIO,
paoHaIbHBIM
CIT0COOOM
KauectBo Nmerorcs 3amanue 3amanue 3amanne
BEITIOTHEHHOTO CYIIECTBEHHbBIE BBITIOJIHEHO C BBITIOJIHEHO C BBIIIOJIHEHO 0Oe3
3aJaHus OIIMOKY TpHU CYIIIECTBEHHBIMU | HEOOIBITUMU oIInOOK
HCIIOJIb30BAHUH HETOYHOCTSIMH, HETOYHOCTSIMH
00111e# METOAUKH | HE HOCSIIUMH
BEITIOTHEHHUS MPUHIUTTAAIIBHBI
3aJaHus W Xapakrep
CamocrosTenbHoCcTh | He Moxer MO3KeT BBITIOJIHATE | BhINoiHsIeT CaMOCTOSITEIILHO
BBITIOTHCHHUS BBIIIOJIHATh 3a/laHKue TOJILKO C 3aJaHue B BBINOJIHSET 3a7[aHue




3aJ]aHUS 3a/laHne, B TOM JIOTIOJTHATETHLHOM OCHOBHOM
YHCIIE U C ITOMOIIBIO CaMOCTOSTEILHO
JIOTIOJTHUTETILHOMN
ITOMOII[BIO
VMeHUEe He ymeer Honyckaer YMeer cpaBHHBATh, | YMeEET CpaBHUBATH,
CpaBHMBAT, CpaBHUBATH, OLIHOKHY TIPH COIIOCTABIIATH H COIIOCTABIIATE U
COMOCTARILITE J | COMOCTaBISITH 1 COIOCTABIICHUH, 0000111aTh, HO 0000111aTh, a TAKKE
0606IWATs U AeNaTh 000011aTh, a TAKKE | 0OOOIIEHNH U IpU | JOIYCKaeT JieTiaeT BEpHBIE
JCJaTh BbIBOJBI (I)OpMYJ'H/IpOBaHI/II/I HeOONbIINE BBIBObI
BBIBOJIBI BBIBOJZIOB HETOYHOCTH IIpH
(hopMynHpOBaHUU
BBIBOJIOB
KauectBO 3anaHue 3agaHue 3ananue 3aganue
odopMIeHHs ohopmIIEHO ohopmMIIeHO o(hopMIIEHO ohopMIEeHO
3a1aHuIs HACTOJIBKO HEaKKypaTHo, aKKypaTHO, C aKKypaTHO, C
HEPSIUIMBO, YTO HE | OTCYTCTBYIOT CCBIJIKAMH Ha HEOOXOINMBIMHU
nmogaacTcAa HCO6XOI[I/IMLIC HCIIOJIB3YEMBIC ITIOSICHCHUAMHU U
MPOBEPKE [OSICHEHHUS. 1 HACTOYHUKH CCBUIKAMH Ha
CCBUIKH Ha HCIIOJIb3yEMbIE
HCTIONTB3yEMBIC HCTOYHHKH
WUCTOYHMKHU
[IpaBUILHOCTH IIpu npumeHeHnn IIpu npumeHeHun TeopeTnueckuil TeopeTnueckuil
IPHMEHEHHUS TEOPETHIECKOTO TEOPETHIECKOTO MaTepua MaTepua
TEOPETHYECKOTO Marepuaia MaTepuaa MIPUMEHEH U PUMEHEH H
MaTepuana JIOTTYIIICHBI JIOTTYIIICHBI UHTEPIPETUPOBAH | HHTEPIPETUPOBAH
OIIIHOKH, OIIIMOKH, HE B IICJIOM MIPaBUIHLHO
OTHOCSIIHECS K HOCSIIHE MIPAaBHJILHO, HO C
METOIUKE NPUHIMITHATBHEIA | HECYIIeCTBEHHBIMHU
BBITTOTHEHUS xapakrtep HETOYHOCTSIMHU
3a7aHus

Onenka c()OpMUPOBAHHOCTHU KOMIIETEHIIMI MO MOKa3aTesto Hasbiku.

Kpurepnit YpOBEHb OCBOECHMS M OLICHKA
2 3 4 &)
Boeibop  metoauku | Hesepno BbiOpana | Metonuka Meronuka Bri6pana BepHas
BBITIOJTHEHUS METOAMKA BBIIIOJTHEHHS BBIIIOJTHEHHS WM HanboJiee
3a1aHus BBITIOJTHEHUS 3aJlaHus BRIOpaHa 3aJlaHus BBIOpaHa paloHaIbHast
3aJaHus B 11€JIOM BEpHO, HO | B II€JIOM BEPHO, HO | METOAMKA
HNMCHOTCA HNMCHOTCA BBITIOJIHEHUS
HE3HAYNTEIIbHBIC HEZI0YETHI, HE 3aaHus
HETOYHOCTH MPHU OTHOCSIIINECS K
OITUCAaHUH OCHOBHBIM
OCHOBHBIX pacueTHBIM
pacyeTHbIX 3aBUCHMOCTSIM
3aBUCHUMOCTEN
Ananus He npoussenen Ananus Honyckatorcst IIpousBenen
pe3yJIbTaTOB a”anus pe3yiIbTaToB, HE3HAYUTEIILHBIE | aHAJIU3
pewenus 3anay pe3yJILTaTOB MOJYYEHHBIX TIPU | HETOYHOCTH B pE3yIbTaTOB
peleHud 3a4a4yd | pelIeHUH 3aa4yd | XOJ€E aHaanu3a pelenus 3agayn
npu MPOBOJUTCS pe3yJIbTaTOB U CIEJIaHbl
HE00X0IUMOCTH TOJIBKO IIpU peuieHus 3aa4n | MCUEPIIBIBAIOIIINE
TaKOTO aHAJIU3a OMOIIHU BBIBOJIbI
IpenoaaBaresist
O06ocHoOBanue [IpencraBnsemsie | Mmerores [IpencraBnsiemsle IIpencraBnsieMsle
OIY4EHHBIX pe3ynbTaThl He 3aMevaHus K pe3yabTaThI Ppe3yabTaThI
Pe3yIbTATOB 000CHOBAaHBI [OJTy4YEHHBIM 000CHOBaHHI 1 B 000CHOBaHBI, YETKO
pe3ysbTaTam, LIEJIOM apryMEHTHPOBAHBI C
OTCYTCTBYET B apryMEHTHPOBAHBl, | YKa3aHHEM CCBUIOK




JIOCTaTOYHON HMEFOTCS CCBUIKM Ha | HA HOPMATHUBHBIC,
CTCTICHH X HOPMATHBHbIC, CIIPaBOYHBIC U
000CHOBaHHUE CMPaBOYHBIC U y4ueOHO-
yueOHO- METOITYCCKUC
METONYECKUC HUCTOYHUKA
HCTOYHHKU

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJINYECKOE OBECIIEYEHHUE

6.1. MaTepuajibHO-TEXHHYECKOE O0ecreueHue

[TomeleHus 1J1si CaMOCTOSITEILHOM Da6OTI>I: YUTAIbHBIN 3271 6I/I6JII/IOTGKI/I,

ydeOHas ayJauTOpusl.

No

HauMmenoBanue crienuaibHBIX
HOMEINIEHNIN U TOMEIIEHNI I
CaMOCTOSTEIIbHON PabOThI

OcHallleHHOCTD ClIeUaIbHbBIX TIOMEIIEHUN U
MIOMEIICHUH JIJIsl CAMOCTOSATENBHOM paboThI

YuranpHpli  3all  OMOJIMOTEKHU
CaMOCTOSITENTbHOU PabOTHI

JJIA CHGHI/IaJ'II/ISI/IpOBaHHaH Me6e.]lb; KOMIIBXOTCPHAA

TEXHUKa, TOJKIOUYeHHAas K cetu «MuTepHeT,
UMeroIIas JOCTYT B ANEKTPOHHYIO
nHPOPMALMOHHO-00pa30BATENBHYIO CPETY

YueOnass ayautopust ans mnpoBeaeHus | Crnenuanu3upoBaHHas MeOenb; MyJIbTUMETUNHBINA
JIEKIIMOHHBIX M TPAKTUYECKUX 3aHATHH, | IPOEKTOP, TIePEHOCHOU 9KpaH, HOYTOVK,
KOHCYNbTAllMi,  TEKYIIEro  KOHTPOJs, | TabopaToOpHbIE CTEH Il U 000pyAOBaHKE

MPOMEKYTOUHOMN aTTEeCTallNH,

CaMOCTOSITENIbHON paboThI

MeTtoanueckuii KaOMHET

CrenmanusupoBaHHasi MeOelb; MyJIbTUMEINHHBIN
POEKTOP, NEPEHOCHON IKPaH, HOYTOYK

6.2. JIMIeH3HOHHOE ¥ CBOOOHO PAaCIpoCTPaHsieMoe MPOrpaMMHOe obecrneyeHune

No

[lepeueHs TUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTIeUeHH .

PexkBu3UTHI MOATBCPIKAAOIICTO JOKYMCHTA

Microsoft Windows 10
KopnioparusHas

Cormarmenne  Microsoft Open Value Subscription
V6328633. Cornamenne neiictButenbro ¢ 02.10.2017
o 31.10.2023). Horosop IIOCTaBKU 1O
0326100004117000038-0003147-01 ot 06.10.2017

Microsoft Office Professional Plus
2016

Cornamenue Microsoft Open Value Subscription
V6328633. Cornamenue aeicrsuteasrHo ¢ 02.10.2017
mo 31.10.2023

Google Chrome

CBobomno pacrpoctpansiemoe [1O cormacHo ycaoBusIM
JIUIEH3UOHHOTO COTJIAIIeHUs

Mozilla Firefox

CBobomno pacmpoctpansiemoe [1O cormacHo ycaoBusM
JUIEH3MOHHOTO COTJIAIIeHUs




6.3. Ilepevyenn yueOHBIX U3TAHUH U Y4eOHO-METOAUYECKUX MATEPHAJIOB
OcHoBHasi_jiuTeparypa

1. letununa U.A. OcHoBbl TpaHchoOpManuu TEIIOTHl (DJIEKTPOHHBIA pecypc):
yduebHoe mocooue mis cryaeHtoB. M.A. Illetununa, T.U. Tuxomupona, H.A.
letnaun. benropox: Wsn-Bo BI'TY wum. B.I'. Illyxosa. 2015. https://
elib.bstu.ru/Reader/Book/2016031414104679900000656767

2. ®omuueB A.B. Tpanchopmarus TEIIOTH B KOMIPECCOPHBIX YCTAHOBKAX
XOJIOUIILHOM U KproreHHOM TexHuku. Yacts 1. (OnexkTpoHHbI pecypc) — M.
MI'TY um. H.D. baymana, 2010, 34 c. https://e.lanbook.com/book/52165#authors

3. benosa O.B. Tpanchopmanus TEIIOTHI B KOMIIPECCOPHBIX YCTaHOBKax
XOJIOUJILHOM M KpUOT€HHOW TexHUKU. YacTe 1. Pacuer mapameTpoB U moTeps B
mporeccax oOpaTHBIX IUKIOB (DIEKTPOHHBIN pecypc): ydeOHoe mocooue/
benosa O.B., Uepnsimo A.B. M. MI'TY um. H.D. baymana, 2010, 36 c. Pexxum
noctyna: https://www.iprbookshop.ru/31361.— 3BC «IPRbooks»

JlomogHuTEeNbHAS JUTEPATYPA

1. Coxomnos E.S1., Bpomsiackuit B.M. DHepreruueckiue 0CHOBBI TpaHC(opMaliu Teria u
MPOIIECCOB OXJIAXKNIEHU. Yu. mocodue. M.: DHeproatomumsnar, 1981.

2. MapteiHoB A.B. VYcrtaHoBKkHM mjig TpaHcpopMalud Teruia M OXJIAXKICHUS.:
COopHuk 3a1a4. Yu. nocodue. M.: Dueproarommzzar, 1989.

3. Kupumnuna B.A., CerueB B.B., lletingnun A.E. Texaudeckas TepMoIMHaAMUKA.
M, Hayxka, 1979.

6.4. IlepeyeHb HHTEPHET PeCypcoB, NPodeccHOHATBHBIX 023 JaAHHBIX,
MH(OPMALMOHHO-CIIPABOYHBIX CHCTEM
1. http://www.consultant.ru/.
Cucrema «KOHCYNBTAHT IITIOC», NEPUOAUYHOCT OOHOBIIEHUS — | pa3 B HENEIO.
2. www.ntb.bstu.ru
3. http://elibrary.ru/
4. http://e.lanbook.com



http://www.consultant.ru/
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