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1. lean, 3a1a4n ¥ NJIaHUPYeMble pPe3yJIbTATHI 00yUeHHs M0 TUCIUTLTHHE
(Lenv u 3a0auu oceoenus oucyuniunst, coomeemcemeayiowgue yeau OIT)

[lenpt0 OCBOCHHMS JHUCUUIUIMHBI SIBISIOTCS (OPMUPOBAHHWE 3HAHUH O
TEIIOMAaCCOOOMEHHOM O0OpYJIOBAaHUHM IPOMBIIIICHHBIX TMPESANPUATHI, H3YUCHHE
KOHCTPYKIIMM W OCOOCHHOCTEW paboThl TEIJIOMacCOOOMEHHOTO O000pYIOBaHUS
OPEeINpUsITUA IS TIOCTEAYIOUIET0 €ro moadopa, pacuera, MPOEKTUPOBAHUSA U
sKkcruTyaTanui. OCcBOEHUE AMCLUUIUIMHBI HANpPaBJICEHO HAa MPUOOpETeHHE 3HAHUU 00
OCHOBHBIX BHJAaX, OOJACTSAX NPUMEHEHHS, TPUHIIUINAX JIEHCTBUS, KOHCTPYKIIWH,
BEIOOpPE  PEKMMOB  OKCIUTyaTallud  MPOMBIIUICHHOTO  TEIJIOMacCOOOMEHHOTO
o0OpylOBaHUs; TMPHUOOPETEHHWE HABBHIKOB pabOTBI C OCHOBHOW HOPMATHBHOMN
JIOKYMEHTAIIUEeH, WCIONh30BAaHMUS THUIOBBIX METOAWK M CTaHIAPTHBIX CPEJICTB
aBTOMATH3AIMU JJIs MPOW3BOJICTBA PAaCUYCTOB, CBSA3aHHBIX C MPOCKTHPOBAHHEM U
BBIOOPOM TEINIOMAacCOOOMEHHOT'0 000PYI0BaHMS.

3a1auul TUCITUTUIAHBI SIBIISTIOTCS .

- TO3HAKOMUTH O0YYAIOIIMXCS C OCHOBHBIMU BUJAMH M KOHCTPYKIIASIMHU

TEIJIOMAaCCOOOMEHHOr0  O0OpYJOBaHUS NOPEANpUATHA U (U3UUECKUMU
poleccamMu, KOTOPbIe B HUX MPOTEKAIOT;

- IO3HAKOMUTDH O0YYAIOIINXCSA C OCHOBHBIMH TEXHOJIOTUYECKUMHU MPOIIECCaMHU
M YCTAaHOBKaMH, B KOTOPBIX HCIOJB3YETCS TEIIOMacCOOOMEHHOE O0Opy0BaHUE
NPEANPUATUL;

- HAyYUTh POBOJIUTH TETUIOBbIC KOHCTPYKTUBHBIE M THAPABIMYCCKHE PACUCTHI

TETUIOMaCCOOOMEHHOTO 000PYIOBaHUS TPEIIPUATHI;

- HayYUTh IPUHUMATH, 00OCHOBBIBATH M 3aIIMIIATH KOHKPETHBIC PEIICHHS TIPU
BBIOOpE ¥ KOHCTPYHUPOBAHUH TETNIOMACCOOOMEHHOTO 000Dy I0BAHUS.

KoMnereHMu 1 MHIMKATOPBI, (PopMUpYEMbIE Y 00yUaIOIIUXCS:

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMH KOI[ U HAUMCHOBAHUC HHIWKATOpPa

OIIK-4 CnocobeH JaeMOHCTPUPOBATH
MIPUMEHEHHE  OCHOBHBIX  CHOCOOOB
MOJTyYeHHUH, npeoOpa3oBaHus,
TpPaHCIOPTa M UCIIOIB30BAaHUS TETUIOTHI
B TEIUIOTEXHUYECKUX YCTAaHOBKaxXx U
crcTeMax

OIIK-4.2 HemoHcTpUpyeT IIOHUMaHHE
OCHOBHBIX  3aKOHOB  TEpPMOJAMHAMUKH U
TEINIOMaccooOMeHa,  NpPUMEHsAeT  MX A
pacyeToB 2JIEMEHTOB TEIIOTEXHUYECKUX
YCTaHOBOK U CUCTEM

2. Mecto aucuunianHbl B cTtpykrype OII

[IpeamecTBytomume TucUUIUIMHBL (Monynu), npaktuku, HUP, np.: Beeaenue B
VHXXEHEPHYIO aesaTenbHoCcTh, Dusuka, Maremaruka, Teopernueckue OCHOBBI
TEIUIOTEXHUKH.

[Tocnenyrome aucruiinuabl  (Moxynu), npaktuku, HUP, np.: DxcmmyaTtanus
TEIUIOBBIX ceTel; MHKEHEepHOe NMPOEKTUPOBAHHUE TEIUIOIHEPIETUYECKUX CHUCTEM C
npumeHenueM CAIIP; OOGopynoBaHWe HCTOYHHUKOB M CHCTEM TETUIOCHAOXKCHUS,
ABTOHOMHBIE ~ CHCTEMBI  TemiocHaOxkeHus.,  [Ipou3BOACTBEHHAass  MpaKTHKa
(Texnosoruueckas), [Ipon3BoacTBeHHas nmpakThka (mpenauruioMHas), IloaroroBka k
IpoLEeAype 3alUThI U 3alIUTa BHITYCKHONW KBAIM(DUKAIIMOHHOW paboTh



3. CTpyKTypa H coep:KaHue JTUCHUIITHHBI
3.1. CTpyKTYypa AHCHHMILINHBI
J11s 04HO# popMBI 00YUECHUS

Bun yuebnol paboThl Bceero | Bcero Cemectp(bl)

3E 4acoB 6
OBIAA TPYAOEMKOCTDH JUCHUITJIMHBI 5 180 180
KOHTAKTHAA PABOTA* - 144 144
AYJIUTOPHAS PABOTA 1,89 68 68
Jleknuu 0,94 34 34
[IpakTHdeckue (CeMUHAPCKUE) 3aHIATHUS 0,22 18 18
JlaGopatopHbie pabOThI 0,44 16 16
CAMOCTOSATEJIbHASA PABOTA OBYHAIOIEI'OCA 2,11 76 76
[IpopaboTtka yueOHOTO MaTepuasa 1,11 40 40
KypcoBas padorta 1 36 36
[TonroroBka K MPOMEXYTOYHOMN aTTECTAIIUN 1 36 36

[IpomexxyTOUHAs aTTECTAIINS: 3
KP

Jlist 3a04HOM (hopMBI 0OYUEHUS

Bun yuebHo# paboThI Bcero | Bcero Cemectp(bl)
3E 4acoB B
OBIIAS TPYJTOEMKOCTD JIUCILIUTUIMHDI 5 180 | 180
KOHTAKTHAS PABOTA - 72 72
AVIUTOPHAS PABOTA 0,67 24 24
Jlexknnn 0,28 10 10
[IpakTueckue (CEeMUHAPCKUE) 3aHATUS 0,22 8 8
JlabopaTopHbie pabOThI 0,17 6 6
CAMOCTOSITEJIbHASI PABOTA OBYUAIOIIEIOCS | 3.8 137 | 137
[IpopaboTka yueOHOTO MaTepuasa 2,56 92 92
KypcoBas pabdota 1 36 36
[ToaroToBKa K MPOMEXYTOYHON aTTECTAIIUU 0,25 9 9

[IpomexyTouHast aTTeECTAlHUS:

KP

3.2. Cogep:kanue AUCHUIUIMHBI, CTPYKTYPUPOBaHHOEe IO pa3jielamM H
BUJaM 3aHATHH

Jiist ouHOM PopMBI 00yUeHUS



Paznienbr Pacnpenenenue ®opmbl 1 | MHIIEKCHI THAMKATOPOB
JUCIUILTAHBI 2 TPYJAOEMKOCTH BU]I bopMupyeMbIx
§ 10 BujaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHIMH
o] =~ e} \le]
AR I
Pasnen 1 OcHoBHBIE 16 8 4 4 TK1 OIIK-4.2.3, OIIK-
BUJIBI 42V, OIIK-4.2.B
MPOMBIIITICHHBIX
TEIMIOMAacCOOOMEHHBI
X anmapaToB
Paznen 2 Bemaphsie | 22 10 4 4 TK2 OIIK-4.2.3, OIIK-
YCTaHOBKH 4.2.Y,0IIK-4.2.B
Pasznen 3| 28 10 4 4 TK3 OIIK-4.2.3, OIIK-
[Teperonnsie u 4.2.Y,0IIK-4.2.B
peKTU(UKAIMOHHBIE
YCTAaHOBKH
Paznen 4| 42 6 4 6 TK4 OIlK-4.2.3, OIIK-
TemnoodMmennoe 4.2V, 0IIK-4.2.B
o0opyaoBaHue
CMEIIHBAOIIETO TUIIA
KypcoBas pabora 36 36 OMkp OIIK-4.2.3, OIIK-
4.2.Y,0OIIK-4.2.B
DK3aMeH 36 36 OM OIIK-4.2.3, OIIK-
4.2.Y,OIIK-4.2.B
HUTOroO 180 34 16 18 76

3.3. Coaep:xkanue AUCHUTIHHBI

Paznen 1 OcHOBHBIC BUJIBI TPOMBIILIEHHBIX TEMJIOMACCOOOMEHHBIX annapaToB

Beenenne B gucturmiuHy. [loHsTHs, ompeneneHus W KiaccUpUKAIUS
MPOMBIIIUICHHOTO ~ oOopyaoBaHusi.  OCHOBHbIE  BHIBI W KJIaCCHU(pUKAIIMS
TEIJIOOOMEHHBIX M TEIUIOMAacCOOOMEHHBIX  ammapaTtoB.  [IpoMbIluIeHHbIE
TEIJIOHOCUTENE, MX  CBOWCTBAa, 00JacTb MNpUMEHEeHHs. PexynepaTuBHBIE
TEIJIOOOMEHHUKHU HEMPEPHIBHOTO W MEPUOJUYECKOTO NEeUCTBUA. VX KOHCTpyKIUU.
TenmoBolt  pacuer  pEeKyNepaTUBHBIX  TEIUIOOOMEHHUKOB. [ 'WIapaBIUyecKui,
MPOYHOCTHOW U TIOBEPOYHBIM pacueThl PEKyNEPaTUBHBIX TEIJIOOOMEHHHUKOB.
["a305%KMIIKOCTHBIE, JKUIKOCTHO- JKUIKOCTHBIE CMECUTEIBHBIC TEIJIO0OMEHHUKH.
PerenepatuBHbIC TETUIOOOMEHHHMKH C HEMOABMIKHOM M TOJBMXKHOM Hacagkamu. Mx
KOHCTPYKILIWH, ITPUHLIUIT JEUCTBHUS, PEXKUMBI SKCILTyaTalluu. THIIBI HACAJOK.

Pa3pnen 2 BeinapHble yCTaHOBKHU

CgolictBa pacTBOpoB. PUBUKO-XUMUUYECKUE U TEPMOJWHAMUYECKHUE OCHOBBI
MPOLIECCOB BhIMapuBaHud. VcrmapuTenbHble, ONPECHUTENIbHBIE YCTAaHOBKU. [IpuHIMI
JICUCTBHS, OCHOBHBIE KOHCTPYKIIMM amlapaTroB, TEIUIOBbIE CXEMbl. BbIapHbIe
YCTAaHOBKM: MPUHLMI JEUCTBHS, OCHOBHBIC KOHCTPYKIHH anmnapaToB, TEIJIOBHIC
cxeMbl. OCHOBBI TEIJIOBOTO pacueTa OJJHOKOPITYCHOM BBIMAPHON yCTaHOBKUA. OCHOBBI
TEIUIOBOTO pacyeTa MHOTOKOPITYCHOM BBINIAPHOW yCTaHOBKH. DU3ZUKO-XUMHUYECKUE U
TEPMOJMHAMUYECKHE OCHOBBI IpoliecCa KpUCTaUIM3aluu. Kpucramim3aurnoHHBIE
YCTAaHOBKM: TPHHUHWI JCHUCTBUSA, OCHOBHBIC KOHCTPYKUWH aIlapaToB, OCHOBBI




TEIJIOBOTO pacyeTa.

Pasnen 3 Ileperonnslie U peKTU(PUKALMOHHBIE YCTAHOBKU

OOmue cBefaeHHUS O MEperoHke U pekTupukanuu. dus3nko- XUMUYECKHE U
TEPMOJMHAMHUYECKUE OCHOBBI paBHOBECHS (Da3 KUIKOCTb-TIAp, (pa3oBbIE AUArpaMMBI
COCTOSIHMSI cMmecel kuakocTed. OCHOBBI KHMHETUKHM IIPOLIECCOB MacCOOOMEHA.
YCTpOICTBO MEPETOHHBIX W PEKTHU(PUKAIMOHHBIX anmaparoB. PexTuukannoHHbIC
YCTaHOBKM; KOHCTPYKIMM W NPUHLUII JEWCTBHA amnmaparoB. KoHCTpykuuu
KOHTAKTHBIX YCTPOUCTB U PEKTU(PUKAIIMOHHBIX KOJIOHH. MaTepuanbHbIi U TeTIOBOU
pacueTr peKTH(PHUKAITMOHHBIX YCTAHOBOK.

Paznen 4 TennooOMeHHOE 000pPYI0BaHUE CMEILIMBAIOLIETO TUIIA

OcHOBBI IIpoLIecca TEpMHUUYECKON neaspauuu. [leasparopsl. TUIBI fea’spaTopos
U WX KOHCTpyKuuu. Pacuer pgea’palMOHHBIX KOJOHOK. (CMemmBaromue
IIOZI0TPEBATENIM HU3KOT'O JaBIICHUS.

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHI

Teronepenayda B TEMJI000MEHHBIX alllapaTax.

Pacuer TermnooOMeHHBIX anmnapaToB MOBEPXHOCTHOTO THIIA.

Pacuer TerminooOMeHHBIX anmnapaToB MOBEPXHOCTHOTO THUIIA.
[TocnenoBatenbHOCTh MPOEKTUPOBAHUS PEKTUPUKAIIMOHHON KOJIOHHBI.
Pacuer npouecca cymiku.

Pacuer npouecca TepMudecKon iea’parum.

Pacuet nporuecca abcopOiumu.

3.5. TemaTu4yeckuii IJ1aH JJ1a0OPATOPHBIX padoT

Pacuer TenmnooOMEHHBIX ammapaToB MOBEPXHOCTHOrO Tuma. Pacuer
TEMJI000MEHHBIX alapaToB NOBEPXHOCTHOIO THUIIA.

Pacuer BpimapHO! yCTaHOBKH.

Pacuet pekTudukaliMiOHHONM YCTaHOBKHU.

Pacuer nHEBMATUYECKOM CYIIMIIKU.

3.6. KypcoBoii npoekT /KypcoBasi pa6ota
Pacuer nporniecca BeimapuBanusi. PacueT nporecca pektudukaimu.
4. OueHuBaHUE Pe3yJIbTATOB 00yYeHUsI

OueHuBaHue pe3yJabTaTOB OOYyYEHHS MO JUCLUUIUIMHE OCYILIECTBISETCS B
paMKax TEKYLIEro KOHTPOJsS U MPOMEXYTOYHOM aTTecTaldy, MPOBOJUMBIX IO
oamnsHO-perTuHroBoi cucreme (bPC).

[Ikana OLEHKH Pe3yJbTaTOB 00YUEHHMSI 10 TUCIUILIMHE:

VYpoBeHb c(hOpMUPOBAHHOCTH
3armiagu- WHIMKATOpPa KOMIICTSHIIMHU
Kon Koz POBAHHBIC Bricoknit | Cpennuit Huxee Husknii
KOMIIe- | WHAMKATopa pe3yNnbTaThl CpeIHEro
TCHUMH | KOMOCTEHIMH | OOydeHHimo | g5 1o 100/ ot 70 no 84 | ot 55 10 69 | oT 0 110 54
JUCLUIINHE
[Ikana orieHUBaHUS




HEY/I0B-
YIOBIIET-
OTIIMYHO XOpouIo JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4TEHO HE 3a4TCHO
3HATh:
3HaeT 3HaeT 3HaeT VYposeHb
MPUHLMIIGL | IPUHIMIBI | IPUHIUIbBL | 3HAHWHA
paboThI paboThI paboThl HUKE
CHCTEM CHCTEM cHCTEM MUHAMAT
I1PD, a | [1PD, a | I1PD, a | pHux
TaKKe TaKKe TaKXKe TpeGoBan
NPOTEKAI0 | MPOTEKAI0 | MPOTEKaro .
HPHHIATIET mpne B HX mpne B HX mpne B HX i
paboThHI CUCTEM UMEIOT
DIIEMEHTAX | AJIIEMEHTAX | JIIEMEHTaxX
I1P3, a Takxke MECTO
TEPMOJUH | TEPMOJUH | TEPMOJUH
MIPOTEKAIOIIKE B rpyObIe
aMHYeCKH | aMHUYECKH | aMHUYECKH
WX dJIEMEHTax o o o OIMNOKH
TepMOJHAMHYE
MPOLIECCHI. | MPOLIECCHI. | MPOLIECCHI.
CKH€ TPOLIECCHI
He IIpn Homyckae
JIOITyCKAaeT | OTBETE T
OINOOK. MOKET MHO>KECTB
JOMTYCTUTh | O MEJKUX
HECKOJIBKO | OIIMOOK.
HerpyObIX
OImHOOK.
YMETh:
Ymeer Ymeer Ymeer He
pacCYMThl | PACCYUTHI | PacCUUTHI | cHOPMUP
BaTh BaTh BaTh OBaHO
OIlK-4 | OIIK-4.2 OCHOBHBI€ | OCHOBHBIE | OCHOBHBIE | YMEHHE
nokaszaresl | MmokaszaTell | moKas3aTell | PacCUHTHI
u u U BaTh
(mapametp | (mapametp | (mapameTp | OCHOBHBIE
bI) pabOTHI | bI) pabOTHI | bI) pabOTHI | MOKa3aTeN
YCTaHOBOK | YCTAaHOBOK | YCTAHOBOK | U
paccUuTHIBATh
OCHOBHDIE cCUCTEM cCUCTEM CHCTEM (mapamer
I1PD, a | IIPD, a | IIPD, a | phl)
MOKa3aTen
TaKxKe TaKxKe TaKXKe paboThI
(mapameTpbl)
AGOTEL OIICHWBATh | OIICHWBATh | OIICHUBATh | YCTAHOBO
§CTaHOBOK ux ux ux K CHCTEM
abdextuB | apdextu | apdextur | I[1PD a
cucteMm [1P3, a b b b ’
HocTh. He | HOCTB. HOCTb. TaKKe
TaKKe
nomyckaer | Pemmaer Penraer OIICHUBAT
OIICHUBATh UX
omnooK. 3aJa4d = C | TUIIOBBIE b ux
3¢ PEeKTUBHOCTH
MUHUMAaNb | 3a/1a4H, ¢ dexTuB
HBIM U | JIOYCKaeT | HOCTb.
OmuOKaMu | MHOTO Honyckae
MEJIKUX T npu
OIMOOK. | peleHuun
TUTIOBBIX
3a1a4y
rpyobie
OIIIMOKHU.
BJIAJICTh:
METOAUKAMH | [Ipoxemon | [Ipoxemon | IIpogemon | He




pacyera u CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | IPOJAEMOH
cuctem [1PO u bl HaBBIKH | bI 0Aa30BBIC | bl CTpUpOBa
UX 3JIEMEHTOB BJIQJICHUSI | HAaBBIKU MUHHUMAJIb | HbI
METOJIMKA | BIIQJICHUS | HbIE HaBBIKU
MU METOJIMKA | HABBIKU BJIQJICHUS
pacuera MU BIIAJICHUSL | METOJUKA
CUCTEM pacuera METOJUKa | MU
[IP3 u ux | cucrem MU pacuera
anemenToB | [IPO u ux | pacuera CUCTEM
. 3JIEMEHTOB | CUCTEM [1PO u ux
OtcyTcTBY | . [IPD u ux | aneMeHTo
10T JomnyiieH | 371€eMEHTOB | B.
OIIMOKU U | psif . Jomnyiiexn
HEJIOYEThI. | MEIKHUX Jomnymnien | b1 TpyObIe
OINOOK. O  MHOTO | OIINOKH.
OIHMOOK.
OHGHO‘IHBIG MaTCpUuabl JJI IIPOBCACHUA TCKYILICTO KOHTPOJIA )51

HpOMG)KYTO‘lHOfI arTeCTalli IIPHUBCACHLI B HpI/IJIO)KGHI/II/I K pa60qep”1 nporpamMme

JUCITUITIINHBI.

[IomHBIM KOMILIEKT 3aﬂaHHﬁ Hn MaTCpHaJIoOB, HCO6XOI[I/IMBIX I OLICHUBAHUA
PE3YJIIbTATOB O6y‘-ICHI/IH 10 JUCHHUILINHE, XPAHHUTCA Ha Ka(benpe pa3pa60TqI/IKa.



5. Yuebno-meroanveckoe H HHPOpPMAIIHOHHOE oOecrieYeHHe THCIHIIHHBI
5.1. YueOHO-MeTOAHYeCKOE ODecnedyeHHe

5.1.1. OcnoBHas J1MuTeparypa

ba TennortexHuka : yuebHoe nocodue / I'. A. Kpyrnos, P. U. Byarakosa, E.
C. Kpyrnosa. - 2-e u3n., crep. - Cankr-Iletep6ypr : Jlans, 2020. - 208 c. - URL:
https://e.lanbook.com/book/143117. - ISBN 978-5-8114-5553-9. - Texkcr
IIEKTPOHHBIH.

2. Tennotexuuka : yuebuuk s By3oB / B.JL.LEpodees, I1.JI.Cemenos,
A.C.IIpsxun. - M. : Akagemknura, 2008. - 488 c. : un. - ISBN 978-5-94628-331-1. -
TekcT : HenocpeACTBEHHbBIH. ,

3, TexHuueckas TepMOAMHAMKMKA M TeIUlonepenayda : Kype jekuui / B. L.
Kapmunckuii. - M. : Mapuipyt, 2005. - 224 c. - (Beiciiee mnpodeccronanbHoe
obpazosanue). - ISBN 5-89035-202-4. - TekcT : HenocpeACTBEHHBIH.

4. Caxun, B. B. Temmooomen npu  ¢a3oBeIX  NpeBPALIEHHAX
tenaoHocuTeneil (Teronepenada) : yuyeOHoe mocobue / B. B. Caxun. — CaHKT-
[letepOypr : BI'TY "Boenmex" um. J1.®d. Ycrunona, 2018. — 123 ¢. — ISBN 978-5-
906920-95-9. — TekcT : »AeKTPOHHBIN / JlaHb @ 9JIEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/122089.

5. Tennooomennsie annapatel TOC : yuebnoe nocobue / 0. I'. Hazmees,
B. M. JlaBbITHH. - 4-e u31., gom. - M. : U3narensckuii tom MDUH, 2019. - 269 c. -
URL: https://www.studentlibrary.ru/book/ISBN9785383011935.html. - ISBN 978-5-
383-01193-5. - TekcT : 3NE€KTPOHHBIN.

6. Bumun, 10. B. Texuuueckas TepMOAMHaMHMKa M TelIOMaccoOOMeH :
yue6Hoe nocobue / 10. B. Bugun, B. C. 3n106uH. — Kpacnosipck : COVY, 2020. —
332 c. — ISBN 978-5-7638-4212-8. — TekcT : 3neKTpoHHbIH // JlaHb : 3J1€KTPOHHO-
oubaroreynas cucrema. — URL: https://e.lanbook.com/book/181569.

5.1.2.JlononHuTtenbHas auTeparypa

1. TenmosHepreTHueckre CHCTeMbl M 3JHEpProOajaHChl MPOMBILUIEHHBIX
npeanpusThii : yue6Hoe nocodue s By3os / H0. I'. Hasmees, M. A. Konaxuna. - M.
: MDU, 2002. - 407 c. : ui. - ISBN 5-7046-0910-4. - Tekct : HenocpeICTBEHHBIN.

2.  KoHTakTHbIe Tenj0OOMEHHHKH B TEILUIODHEpreTHKe : ydeOHoe mocodue
no auciuiuimHe "TeromaccoobmenHoe oGopynoBanue mnpeanpustui” / WM. A.
Konaxuna. - 2-e wu3n., ucnp. - Kaszaws : KIDY, 2012. - 168 c. - Texker :
HEernocpe/ICTBEHHbIM.

3. Pacyer TeruiooOMEHHBIX alapaToB : yueOHoe NocoOHre Mo TUCLHUILTMHE
"Termomaccoobmennoe obopyaosanue npeanpusituid” / A. M. Konaxun, H. A.
Konaxuna. - 2-e u3j., ucnp. u jon. - Kazans : KIDY, 2012. - 96 c. - Tekcr :
HEMOCPEeACTBEHHBbIH.

4. TeopeTuyeckre OCHOBBI M pacyeT armnaparoB pas/eleHHs OMOTCHHBIX
cMmeceit : ydyeOHoe mocobue no kypcam "XHMHKO-TEXHOJOTHYECKHE IPOLECCHI,
anmapatsl W pexumbl. TerutomaccoodMeHHOe obopynoBanue npeanpustui” / A. T
JlanteB, A. M. Konaxun, H. I'. Munees. - Kazans : KI'DY, 2007. - 425 c. - ISBN

s
!
i

BHUB/IMOTEKA
KIJY I




9785949810804. - TekcT : HemocpeACTBEHHbIM.

5. CymunibHble YCTAaHOBKM : YydeOHOoe mocobue 1O AUCLMILIHHE
"TernnmomaccooOMenHoe obGopynoBanue npeanpusituii" / A. M.Konaxun, H.
A.Konaxuna, D. A.AxmeroB. - Kazaus : KIDY, 2009. - 120 c. - Teker
HEINOCPEACTBEHHBIN.

6. CnpaBo4YHHK 1O TelJIOOOMEHHBIM  annaparaMm  [apoTypOMHHBIX
YCTaHOBOK : crpaBouHoe uznanue / KO. M. BpoznoB [u ap.] ; noa obut. pex. 0. M.
bpomoBa. - M. : MWzpmarensckuii nom MOM, 2017. - 480 c. - URL:
http://www .studentlibrary.ru/book/ISBN9785383011119.html. - ISBN 978-5-383-
OI111-9. - Tekcrt : 21EKTPOHHBIH.

7. TemnooOMEHHMKH Ha TEIUIOBBIX Tpybax : ydeOHOe nocodue mno Kypcy
"TemooGMenHOe 06opynoBanue npeanpustuit” / M.A. Konaxuna, A.I'. 3aiiues. -
Kazanp : KI'DV, 2007. - 132 c. - Tekcr : HenmocpeACTBEHHBIH.

8. Tennodukanus u Terosbie cetd : yueOHuk / E. 5. Cokonos. - 9-e u3.,
crep. - M. : MWznarensckuit pom MDOH, 2017. - 472 c¢. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011669.html. - ISBN 978-5-383-
01166-9. - TekcT : 27eKTPOHHBIH.

BUB/IMOTEKA
5.2. UndopmannonHoe obecreyeHne KTy
5.2.1. DAeKTpOHHbIE U UHTEPHET-PECYPCHI
Ne
i HanmeHoBaHME 3JIEKTPOHHBIX U HHTEPHET-PECYpPCOB Ccpuika

https://lms.kgeu.ru/course/view.ph
p?id=716

1 |Termomaccoobmennoe o00pyI0BaHHE NIPEANPHATHI

5.2.2. Ilpodpeccuonansupie 6a3pl  gaHHbIX / MHQOpMaMOHHO-CIIPABOYHbBIE
CHCTEMBI
ITpodeccronaibHbie 6a3bl JaHHBIX

Ne | Hammenosanmue npodeccroHaibHbIX 0a3
Anpec Pexnm pocryna

n/n JTAaHHBIX

1 [Poccuiickas HatmoHanbHasi Gubinorexka http://nlr.ru/ http://nlr.ru/

Hayunas EKTPOHHAs OubamoTeka A e
2 cLIBRARY RU http://elibrary.ru http://elibrary.ru
3 |eLIBRARY.RU www.elibrary.ru www.elibrary.ru
NudopmMamoHHO-CIIPaBOYHbIE CUCTEMBI

Ne HanmenoBanue uHpopMarmoHHO- Ao T,

n/m CIIPABOYHBIX CHCTEM

http://app.kgeu.local/Home/Ap |http://app.kgeu.lo

1 [MCC «Konexc» / «Texakcnepr» b sal Hotiel AbbE

http://www.consu

2 |«KOHCYIBTAHT TUTHOCH http://www.consultant.ru/
Itant.ru/




5.2.3. JIunieH3MOHHOE W CBOOOJHO  paCIpOCTpaHAEMOE IPOTPaMMHOE
066CHC‘I€HI/I€ JUCHHUITIIINHBI
PexBu3utnl
No
i Haumenosanue 110 Omucanue MOJTBEPKIAIOIIUX
JIOKYMEHTOB
3A0
"CodrJlatiaTpetin"
ITons3oBarennckast b peHiL

1 [(Windows 7 IIpodeccuonanpnas (Pro)

OornecpanrvoHHadg CUCTCMa

Ne2011.25486 ot
28.11.2011 Hewucku.
npaBo. beccpouno

Office Professional Plus 2007
Windous32 Russian DiskKit MVVL CD

cebe HeoOXouMbIe OPHUCHbBIE
HPOTPaMMBI

[TakeT nporpaMMHBIX 3A0
po KTI())B So eprKalluii B "CodrJlaitnTpein"
i ety Ne225/10 ot

28.01.2010 Hewucku.
npaBo. beccpoyno

3 |Bpayzep Chrome

CucreMa moucka
UH(POPMALIUHU B CETH
WHTEPHET

CBo0Oo1HAs THUIIEH3US
Hewucki. npaso.
beccpouno

4 [LMS Moodle

MO nns 5 dhexTuBHOTO
OHJIaMH- B3aUMOJEHCTBUA
MIPENoaBaTelIsl U CTyAeHTa

CBo0OoHAs TULICH3US
Hewucki. ipago.
beccpouno

6. MaTepuaJIbHO-TEXHHYECKOE O0ecneyeHue JUCITUTITIMHBI

HaunmenoBanue Buna

HaumenoBanwne yuebHOi

y4eOHOU pabOThI ayAUTOPHH, [lepeueHr HEOOXOIUMOTO OOOPYIOBAHUS U
CHEeIUATN3UPOBAHHOM TEXHUYECKUX CPE/ICTB O0YUCHHUSI
naboparopuu

VYuebHas ayiutopus s
MIPOBEICHUS 3aHATUI
JIEKIMOHHOT'O THUITA

CneuuanusupoBaHHass  ydyeOHass  MeOelb,
TEXHUYECKHUE Cpe/ICTBa OOydeHUs, CIy’Kallue
JUIs TIpeAcTaBiieHus ydeOHOW uHpopmanuu

Jlexuun Oonpmiol  ayauTopuM  (MyJIbTUMEAUHHBIN
MIPOEKTOP, KOMIbIOTEp (HOYTOYK), D3KpaH),
JIEMOHCTpAIlMOHHOE 000pyAOBaHUE, Y4eOHO-
HarIsIHbIE TOCOOHS
VYueOnass ayautopuss ans| Coenuanus3upoBaHHass — ydeOHas — meOenb,
IIPOBEJICHUS 3aHATUH| TEXHUYECKHE CpelcTBa o0yueHus
CEMHHapPCKOI0 TUNA,| (MyJIbTUMEIUNUHBIM MPOEKTOpP, KOMIIBIOTEP
[IpakTHyeckue |[FPyNIOBBIX u| (HOyTOYK), 9KpaH) u JIp.
3aHATHUS WH/IMBHTy aTbHBIX
KOHCYJIbTallUH, TEKYILETO
KOHTPOJISI U MPOMEXYTOUHOU
aTTecTaluu
JlaGopaTopupie |YueOHas ayTUTOPHS JJIS Crenmann3upoBaHHOE nabopaTopHoOe
paboThI MIPOBE/ICHUS JIAOOPAaTOPHBIX | 00OpYZOBaHUE:
pabot
KomMmnbroTepHslii Ki1acc ¢ Crenmanu3upoBaHHas yueOHas meOenp Ha 30
BBIXOJ0M B IHTEpHET OCaJIOYHBIX MECT, 30 KOMIIBIOTEPOB,
CamocTrosTenbHas
pabota TEXHUYECKHE CPEACTBA o0yueHus
(MyIbTUMEIUUHBI ~ TPOEKTOpP, KOMIIBIOTEP
(HOYTOYK), JKpaH), BUJICOKaMEPHI,




porpaMMHoOe obecrieueHue

CrenmanusupoBaHHas MeOesb, KOMIIbIOTEpHas
TEXHHMKA C BO3MOXHOCTBIO BbIXxoza B IHTepHeT
u obecrieuenuem noctymna B DUOC, skpaH,
MYJIbTUMEAUNHBIN IIPOEKTOP, IPOrPaMMHOE
obecrnieueHue

YuTansHbII 31
OUOIUOTEKHU

7. Oco0OeHHOCTH OpPraHu3aIluN 00Pa30BaATEIbLHOM 1eATEeJbHOCTH JIsl JIHUIL C
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbsI 1 MHBAJIU/I0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) 1 MHBaNINIBI UMEIOT
BO3MOYKHOCTh OECITPEIATCTBEHHO TEPEMENIAThCS M3 OJHOTO y4eOHO-IadopaTopHOTO
KOpITyca B JPYroi, MOAHITHCS HA BCE JTaXH Y4eOHO-Ta00paTOPHBIX KOPITYCOB,
3aHUMAaThC B YYEOHBIX W HMHBIX TOMEMICHUSX C yY9eTOM O0cOoOeHHOCTEH
NICUXO(U3NICCKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBSI.

Hnst o6yuenust i ¢ OB3 v MHBaIMIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, 00ecreueHbl yCIOBUsSI OCCHPENSITCTBEHHOTO JIOCTYIa BO
Bce yueOHble nomenieHus. Mabopmaius o creruanbHbIX YCIOBUAX, CO3IaHHbBIX IS
oOyuaronuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmeleHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. iMeercst BO3MOXHOCTh OKa3aHUSI TEXHUYECKON MMOMOIIM aCCHCTCHTOM,
a TaKXKe YCIIyT CYpIONEePEBOTIMKOB U TU(DIOCYPI0TIEPEBOIUHNKOB.

Jlist aganTanuu K Bocnpustuio junamu ¢ OB3 u uHBanugaMu ¢ HapyIleHHbIM
CIIyXOM CIPAaBOYHOTO, YYEOHOTOo MaTepuaja [0 JUCHUINIMHE OO0CCTICUMBAIOTCS
CJIEAYIOIIUE YCIOBUS:

- IS Ty4IIIeH OpUEHTAIlUN B ayIMTOPHUH, PUMEHSFOTCSI CUTHAJIBI OTIOBEIIICHHSI
O HayaJjie M KOHIIE 3aHATHSA (CIIOBO «3BOHOK» MHIIIETCS HA IOCKE);

- BHUMaHUE CJIa0OCHBIIIANIer0o O0ydJaromerocss MPHBICKASTCS IeAarorom
YKECTOM (Ha IIJIeY0 KIIAJETCS pyKa, OCYIIECTBIIICTCS HEPE3KOE IMOXJIONBIBAHUE);

- pasroBapuBasi ¢ OOYYArOIIMMCS, TMEJAroruyeckuii padOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMH TMPEJIOKEHUAMH, OOecreunBasi BO3MOXKHOCTb
YTEHUS 110 Ty0am.

Kommnencanus 3aTpyHEHH pPEUYEeBOr0 M HWHTEUICKTYalbHOTO Pa3BUTHS
c1abOCIBIIAIIMX 00yYarOITUXCs TPOBOIUTCS ITyTEM:

- HCTIOJIB30BAaHUS CXEM, TUAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIUH C
TUTEPCCHUIKAMU, KOMMEHTUPYIOITUMU OT/IETbHBIE KOMIIOHEHTHI U300PaKECHNUS,

- PETYJSIPHOTO TPUMCHEHHS YIPAKHCHHH Ha Tpauueckoe BBIICICHHC
CYIIIECTBEHHBIX MPHU3HAKOB MIPEIMETOB U SBIICHUI;

- oOecTicUeHHsI BO3MOYKHOCTH IS OOYYaroIIerocss IMOJY4YUTh aIpEeCHYIO
KOHCYJIBTAIHMIO TI0 3JICKTPOHHOU TTOYTE IT0 MEPE HEOOXOAMMOCTH.

Jlist amanranuu K BocnpusaTHio auiiamMu ¢ OB3 u nHBanmmmaMu ¢ HapyIeHUSIMH
3peHus CIIPaBOYHOTO, y4eOHOTO, IIPOCBETHUTEIIHCKOTO Marepuana,
MPETYCMOTPEHHOTO 00pa30BaTEIbHON MPOTPAaMMON MO BHIOPAHHOMY HAIPaBIECHUIO
MOATOTOBKH, 00ECIIEUYNBAIOTCS CIICTYIONTUE YCIOBUS:

- BeJIeTCA aanTtanus o(pUIMaibHOro caiita B cetu MIHTepHeT ¢ y4eToM 0COObIX
NOTPEeOHOCTEN MHBAIHIOB 110 3PEHUI0, 00ECTICYMBACTCS HAJTMYKUE KPYIHOIIPU(PTOBOH



http://www.kgeu.ru/

CIIPaBOYHON MHGOPMALIMK O PACIIUCAHUU YUYEOHBIX 3aHSTHIA;

- IEITaTOTHYCCKUN  pabOTHUK, €ro coOeceaHWK (Mpu HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUH, MPECTABIAIOTCS 00YUYaAIOUIMMCS, TIPU 3TOM KaXKIbIN
pa3 Ha3bIBAETCS TOT, K KOMY IE€Iarorundyeckuii paboTHHUK oOpalaercs;

- IEUCTBHUSI, JKECThI, MEPEMELIECHUSI MEJAroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHas HMHQOpMAIUs MpenocTaBisercs KpynHeiM Impuptom (ot 18
MIYHKTOB), TOTAJILHO 03BYUYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH MOMEIICHUH;

- IPEJOCTABIIIETCSI BO3MOXKHOCTh HCIIOJIb30BaTh KOMIIBIOTEPHI BO  BpeMs
3aHSATUN U MPABO 3aIIUCH 0OBSICHEHUM Ha TUKTO(MOH (110 JKEJIAaHUIO0 00yYarOITuXCs).

dopMa mMpoBEACHUS TEKylled W MPOMEXKYTOUHOM aTTeCTaluu IS
oOyuatomuxcst ¢ OB3 1 uHBaIMAOB ompenenseTcs: neaarorndeckuM paboOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM I1aHOM. I[Ipu HeoOxoammoctu oOydaromemycs ¢ OB3,
WHBAJIMY C YYETOM MX MHAMBUAYAJbHBIX NMCUXO(PU3HUUECKUX OCOOCHHOCTEN NaeTcs
BO3MOYKHOCTh MPOMTH IMPOMEKYTOUHYIO aTTECTALMI0 YCTHO, MUCbMEHHO Ha Oymare,
NMCbMEHHO Ha KOMIIBIOTEpPE, B (pOpME TECTUPOBAHMS U T.II., TUOO MPETOCTABISAETCS
JOTIOJTHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeToauyeckue pekOMeHAAIMN /sl NMpenoaaBaTeseidl M0 OpraHu3anun
BOCIIMTATEJbHOH PA0OTHI C 00YyYAKIIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTaHUs 00yYaroIMXCs BBICTYIAET
OJHUM U3 OIpenessaionmnx (aKTOpOB BBICOKOTO KadecTBa  0OOpa30BaHUA.
[IpenmogaBaTens By3a, IEMOHCTPUPYS BBICOKHN TPO(ECCHOHATU3M, JPYAULHUIO,
YETKYI0 TPAXKIAHCKYIO MO3UIINI0, CAMOANCIUIINHY, TBOPUYECKUN MOAXO0]T B PEHICHUN
npo(ecCHOHANBHBIX 3a7lad4, B XOA€ 00pa30BaTENbHOIO Ipollecca CIOCOOCTBYET
GbopMHUPOBAHNUIO TAPMOHUYHON JTUUHOCTH.

[Ipu peanuzanuu AUCHUIUIMHBI TPENOJIaBaTeNIb MOXET HCIOJIb30BaTh
CJIEYIOIIE METO/Ibl BOCIUTATENIbHON pabOTHI:

- MeToibl (hOPMHUPOBAHUSA CO3HAHUS JTUYHOCTU (Oecena, AUCIYT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHWE, NPUMEp, CAMOKOHTpPOJb, Pacckas, COBET,
yoexKaCHUE U Ip.);

- METOJbl OpTaHM3AIMH JCATEIBHOCTH U (POPMHUPOBAHUS OMNBITA TOBEICHUS
(3amanue, o0OIIECTBEHHOE MHEHHE, TMeAarorndeckoe TpeOoBaHHWE, TMOpYyUYEHHE,
NpUydYeHne, CO3aHNe BOCIIMTHIBAIOIINX CUTYAIMi, TPEHUHT, YIIPOKHECHHE, U JP.);

- METOABl MOTHBAIMH JAEATEIHLHOCTH W TMOBEACHUS (0J00pEeHHe, MOOIIPEeHNE
COLIMAJbHONW aKTUBHOCTH, TOPHIIAHWE, CO3/IaHHME CHUTyallud yclexa, CO3JaHue
CUTYaIUH 7151 SMOIIMOHATILHO-HPABCTBEHHBIX MEPEKUBAHMIA, COPEBHOBAHUE U JIP.)

[Ipu peanuzammu  TUCHUIIIMHBI  MPENOJAABATEeNb  JOJDKEH  YUYUTHIBATH
CJIETYIONTME HATIPABJICHUS BOCIIUTATEIILHON JACSITEIBHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumanue:

- popMupoBaHHE y OOYYAIOUIMXCS IIEIOCTHOTO MHPOBO33PEHUS, POCCHUICKOM
WJICHTUYHOCTH, YBKEHHS K CBOEH CeMbe, OOIIECTBY, TOCYIapPCTBY, IPUHSITHIM B CEMBE U
00IIIeCTBE JyXOBHO-HPABCTBEHHBIM M COIMOKYIIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATIBHOMY,
KyJbTYypHOMY U HMCTOPHMYECKOMY HACIEAWIO, (POPMHUpPOBAHHE CTPEMJICHHS K €ro



COXPaHEHUIO U Pa3BUTHIO;

- popmupoBaHKe y 00yUJarOIIUXCS aKTUBHOW TPAKIAHCKOHN MO3MIIMH, OCHOBAaHHON
Ha TPAJULMOHHBIX KYyJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTSAX POCCHMCKOIO
oOmecTBa, /s TIOBBIIICHUS CIOCOOHOCTH OTBETCTBEHHO PEalIM30BBIBATH CBOM
KOHCTUTYIIMOHHBIE NIPaBa U 00S13aHHOCTH;

- pa3BUTHUE MPABOBOM U MOJUTUYECKON KYJIbTYpbl OOYUYarOIIHUXCS, paCIIUPEHHUE
KOHCTPYKTUBHOI'O y4acTUsl B IPUHATHM PELICHHUM, 3aTPArMBAIOIINX MX IpaBa U
MHTEPECHI, B TOM YHCJE B Pa3IMYHBIX opMax caMOOpraHu3aluu, CaMOYIIPaBJICHHUS,
OO0IIECTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- popMupoBaHME MOTHUBOB, HPAaBCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIOLIMX  INPOTHBOCTOATH  JKCTPEMHU3MY, KceHopoOuu,
JUCKPUMUHALIMM TI0 COLMAIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKKOH()ECCHOHAIBHON HETEPINUMOCTH, APYTUM
HETaTUBHBIM COLIMAIBHBIM SIBJICHUSIM.

Llyxoeno-upascmeennoe eocnumanue:

- BOCIIMTAHWE YYBCTBA JOCTOMHCTBA, YECTM M YECTHOCTH, COBECTIIMBOCTH,
YBAKECHUS K POAUTENSAM, YUUTEISIM, JIFOASAM CTAPIIErO MOKOJICHHUS;

- popMHUpOBaHME TPUHLMUIIOB KOJJIEKTMBM3MAa M  COJIMJIAPHOCTH, JyXa
MUJIOCEpAUSl W COCTpPAJaHus, NPHUBBIUKM 3a00TUTHCS O JIOJAX, HAXOMSIIMXCA B
TPYAHOW )KU3HEHHOU CUTYAIWH;

- popMHupoOBaHUE COJMIAAPHOCTH M YYBCTBA COLMATIBHOM OTBETCTBEHHOCTH IO
OTHOLLIEHMIO K JIIOJSM C OTPAaHUYECHHBIMU BO3MOYKHOCTSIMU 340POBbs, NIPEOAOJICHUE
IICUXOJIOTUUECKUX OapbepoB IO OTHOUIEHMIO K JIOASM C OrpaHUYE€HHBIMU
BO3MOKHOCTSIMU;

- popMupoBaHHE SMOILMOHAIBLHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTIO
OTHOUICHUSI K MUPY, CIOCOOHOCTH U YMEHUS IlepeaBaTh JPYTUM CBOM ACTETHUYECKUN
OTIBIT.

Kynvmypno-npoceemumensckoe socnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popmupoBaHue yBaXXEHHUS K KyJIbTypHBIM IIEHHOCTSIM POJIHOTO TOpoJia, Kpasi,
CTpaHBI;

- MOBBINICHUE TIO3HABATEIFHOM aKTUBHOCTH 00YyUaIOIXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popmupoBaHue y 00yyaromuxcs HAyYHOTO MUPOBO33PEHHUS;

- popMupoBaHUE YMEHUS NOTy4YaTh 3HAHUS;

- popMupoBaHUE HABBIKOB aHalIM3a M CHHTE3a MH(OpPMAaLMU, B TOM 4YHCIE B
npodeCCHOHAIBHOM 001acTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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OueHouyHble MaTepuaibl M0 JUCUMUIUIMHE, NPEIHA3HAYEHHBI ISl OLICHUBAHMS
pe3ynbTaTOB 00YUEHHUS Ha COOTBETCTBUE MHANKATOPAM JOCTIKCHHS KOMIICTECHITUH.

OrneHnBaHWe pe3yJabTATOB OOYYCHHS TIO0 IUCIUILIMHE OCYIIECTBISETCS B
pamMkax Tekyiero koutpoiss (TK) u nmpoMexxyTodHOU aTTecTaluu, TPOBOJAUMBIX IO
OoabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi kKapra

PelitnHroBRIE TOKA3aTENN
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Pasneu 1. « OCHOBHBIE BUJIBI TK1 |25 |0-25 |5 30- | 30-50
MIPOMBIIIIIICHHBIX 50
TEIJIOMacCOOOMEHHBIX
anmapaToB »
[TucpbMeHHBIN ONPOC UITH TECT 15
3ammura 1ab0paTopHOi paboThI 10 5
Pa3nen 2. « Boimapubie TK2 10 |0- |5 15- | 15-30
YCTaHOBKH » 15 30
ITuceMeHHBIN ONpPOC UK TECT 5
3amuTa 1a00paTopHON pabOTHI 5
Pazgen 3. « Ileperonnsie u TK3 10
peKTU(UKAIIMOHHBIE YCTaHOBKU 10 |0-10 20 10-20
»
ITuceMeHHBIN ONpOC UK TECT 5
3amuTa 1a00paTopHON pabOTHI 5
Paznen 4. « TermooOMmenHoe TK4 10
000pyI0BaHNE CMEIINBAIOIIIETO 10 |0-10 20 10-20
THIA »
[IMnceMeHHBIN ONIPOC WU TECT 5
3amuTa 1abopaTopHOil paboThI 5
IIpome:xxyTouHas aTTecTAMA oM 0-45
(Ax3amen)
B nucemenHoii popme no 0-45
ouseram
BbinosiHeHue KypcoBoii padoThl 15 |0-15 |20 [O- |20 |O- |55- |55-
15 15 | 100 | 100
- OMk
POMEKYTOYHASI ATTECTAIUS 0-45
(KP) b
3ammuTa KypcoBOi paboThl 0-45




2. OneHOYHBbIE MAaTEePUAJIbI TEKYIEr0 KOHTPOJISA M POMEKYTOYHOM aTTecTalun
[IIkana OLeHKH Pe3yJbTaTOB 00YUCHHUSI 110 TUCIUILINHE:

YpoBeHb chOpMUPOBAaHHOCTH

HMHAUKATOPAa KOMIICTCHIMH

o o Hmxe o
Bricokuit | Cpenuuit Huzkni
3amranu- CpeaHero
Kon Kon POBaHHBIC ot 85 1o 100| ot 70 1o 84 | ot 55 10 69 | 0T 0 1mO 54
KOMIIe- | WHIMKATOpa PE3YNIbTATHI
TEHIMH | KOMIIETEHIMH | OOy4YeHHs 110 [lIxana oneHnBaHUs
IUCLIUILINHE yI0BIICT- HEYI0B-
OTJINYHO xopomo | S o | JIETBODH
p TCJIBHO
3a4TEHO HE 3a4TEHO
3HATh:
IPHHIIAITBI
paboTsl
HPUHIUITBL CACTCM
IIPD, a
paboThl cucTeEM TaK)K’e
[1P3, a Takxke DOTEKAIO
MIPOTEKAOIINE B mr;e B X
HX dIIEMEHTAaX
3JIEMEHTAX
TEPMOIUHAMHYC
TEPMOIUH
CKHE TIPOIECCHI B—
e
IIPOLIECCHI
YMETh:
pacCUUTHI
BaThb
OCHOBHBEIE
paccUuTHIBAThH HoKazATeN
OIIK-4 | OIIK-4.2 OCHOBHBIE "
[MoKa3aTein (napamerp
(napametpor) bI) pabOTHI
a00TEI
P YCTaHOBOK
YCTaHOBOK CCTeM
cuctem I1PD, a
i TIP3, a
Taxxe
TaKxKe
OLIEHUBAThH UX OLICHHBATE
3¢ PEeKTUBHOCTH x
¢ dexTun
HOCTb
BIIAJIETD:
METOIUKA
METOINKaMU MU
pacueTa pacdera u
cucteM IIPO u CHUCTEM
HUX 3JIEMEHTOB TIPD u ux
3JIEMEHTOB

OI_ICHKa «OT/IHYHO» BBLICTABJIACTCA 3a BBIIIOJIHCHUE HNPOEKMHblX pa60m 6

cemecmpe,

mecmogovix 3a0aHULL

2]2y607<0€ NOHUMAHUe

OCHO8

NpOeKmHoU




oesmenbHoCcmu U Ux NPUMEHEHUA NpuU 6blNOJIHEHUU MHOMGMOyaJZbelX npoeKkmoe,

nojiHvle U

codepofcameﬂbele

omeemysl HA 60NPOCHI

npakmuyeckoe 3a0anue);
OreHKa «XOpOII0» BBHICTABISIETCS 3a BBIIOJHEHUE MNPOEKMHbIX pabom 8

(meopemuquKoe u

cemecmpe, necmoeslx 361@61HU1:2,' NORUMAHUE OCHOB I’lpO@KWlHOlZ oesimelbHOCmU U UX

NPpUMEHEHRUA Nnpu 6blNOJIHEHUU uﬂdueudyaﬂbﬂbzx npoexKkmoes, omeenivbl Ha 60npocybl

(meopemuueckoe u npakmuieckoe 3a0anue),;

OHCHKa «YAOBJICETBOPUTEJIbHO>» BLICTABIIICTCA 3a BBIIIOJIHCHUC NPOEKNIHbIX

pabom u mecmosvix 3a0anuli 8 cemecmpe,
OneHka «Hey/AOBJIETBOPUTEJIBLHO» BBICTABISIETCS 3a Cllaboe M HEMOJHOE

BBIIIOJIHCHHUEC paAc4entHblx pa6om U Mmecmoswvix 3a0aHuUll 8 cemecmpe.

3. IlepeueHb O1LIEHOYHBIX CPEICTB
Kpatkas xapakTepucTuka OIEHOYHBIX CPEICTB, UCIOJIB3YEMBIX MPU TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH U TMPOMEXKYTOUHOM aTTecTallud O0O0yd4aromerocs Io

JTUCLUILINHE:
HaumenoBaunue OHI/IcaHI/Ie
OILICHOYHOI'O KpaTKas[ XapaKTepI/ICTI/IKa OLICHOYHOI' O CpCIICTBa OLICHOYHOI' O
CpCaAcCTBa CpeacTBa

KypcoBas pabota
(KP)

KoneuHblii mpoayKT, TOdy4aeMblii B  pe3yJibTaTe
TUIAHUPOBAHUSL W BBINIOJHEHUS KOMIUIEKCA YYEOHBIX H
uccienoBaTenbCkux — 3agaHuid.  [lo3BomsieT  OLEHUTH
yMeHHsI 00y4YaroIUXCsl CaMOCTOSITEIbHO KOHCTPYHPOBATh
CBOM 3HAHUS B MPOLECCE PELIEHUsS MPaKTUUECKHUX 3a/1ad U
mpoOyieM,  OpPUEHTHPOBATHCS B MHPOPMAIMOHHOM
MIPOCTPAHCTBE u YPOBEHb c(hOpMHUPOBAHHOCTH
AHAJIMTUYECKUX, HCCIIEIOBATEIbCKUX HABBIKOB, HABHIKOB
MPAaKTUYECKOIr0 M TBOPYECKOro MbIIUIeHUs. Moxer
BBITIOJIHSITHCS. B MHJIMBUIYaJIbHOM MOPSIIKE WK TPYNION
obyJaronuxcst

Tembl IPOEKTOB

Ortuer o Brimonnenue nabopatopHoii paboThl, 00padboTKa [epeuens 3aanuii u
nabopaTopHOii Pe3yJIbTaTOB UCTIIBITAHUHN, U3MEPEHUH, IKCIICPUMEHTA. BOIIPOCOB ISt
pa6ote (OJIP) OdopmieHne oT4era, 3alUTa Pe3yIbTaToOB JJAOOPATOPHOHN | 3aIIUTHI
paboThI 10 OTUETY nabopaTopHOi
paboThl, HepeveHb
TpeOOBaHUI K OTUETY
Tect (Tecr) Cuctema cTaHIapTU3UPOBAHHBIX 3aJIaHWH, To3BoIsIoast | KoMriekT TecToBbix
ABTOMATHU3MPOBATh MPOLEAYPY U3MEPEHHsI YPOBHS 3HAaHUH | 3a7aHUi
1 YMEHHUHN 00yyarouerocs
CobecenoBanue CpencTBO KOHTPOIIS, OPraHM30BaHHOE KaK CTIeUaIbHAS Bompocsr o
(Coe) Oecena penoiaBaTetst ¢ 00yJaronMMCs Ha TEMBI, CBSI- paznenam
3aHHBIE C U3Y4aeMOM TUCIUIUTMHON, M pACCUUTAHHOE Ha JTUCLUILTUHBI
BBIICHEHHE 00beMa 3HaHWH 00yJaromerocs mo onpeje-
JICHHOMY pa3fieny, TeMe, MpolieMe U T.I1.
4. IlepeyeHb KOHTPOJIbHBIX 33/laHUl WJIH HHbIE MAaTepPHAJIbI,

HeoO0XoaMMble JIl OLEHKH 3HAHWI, YMEHHUH M HABBIKOB, XapaKTepPH3YHOIIHX




ITanbl ((OPMUPOBAHNS KOMIIETEHI[HIl B MPoIecce 0CBOEHUSI TN CIHIINHbI
llpumep 3a0anus

Jist Tekymero kourpoJs TK1:

[IpoBepsiemass  komnetenuus:  OIIK-4  CmocoGeH  1eMOHCTpUpPOBATH
IPUMEHEHUE OCHOBHBIX CIIOCOOOB TMOJy4YE€HMs, IpPeoOpa3oBaHus, TpaHCIOpPTa U
UCIIOJIb30BaHUsl TEIUIOTHl B TEIUIOTEXHUUYECKUX ycTaHOBKax M cucremax (OIIK-4.2
JleMOHCTpUpYEeT  NOHMMAaHHME  OCHOBHBIX  3aKOHOB  TEPMOJMHAMUKH U
TEIUIOMAacCOOOMEHA, MPUMEHSET MX Ui PacyeTOB 3JIEMEHTOB TEIUIOTEXHUYECKUX
YCTAHOBOK U CUCTEM).

[Iprmep MpakTUYECKOTO 3aJaHHUS:

1. Paccuutate u mnogoOpaTb HOPMAJIM30BaHHBIA  KOXKYXOTpyOUaThId

TEIJI000OMEHHUK JIJISl OXJIAXKICHHSI KyOOBOIO OCTaTKa PEKTU(PUKAIMOHHON KOJIOHHBI B

G, =60

KOJINYECTBE KI/C OT Ha4aJIbHOM TeMIepaTypbl t =102,5 °C 10 KOHEYHOMN

g =30 o¢

KY6OBBIﬁ OCTAaTOK — KOPPO3HMOHHOAKTHBHAA OPTraHNYCCKad JKUIKOCTh, KOTOpPasid

t tj+t, 102,5+30 56
1 = = ~
MpU cpejHeil TemIepaType 2 2 °C uMeeT CleayoIue

py =986

(bU3UKO-XUMUYECKHE XapaKTePUCTUKHU: IJIOTHOCTh Kr/m3;

TETIONPOBOAHOCTh A ~0,662 Br/(M-K); Ttemmoemkocts €17 4190 Jix/(kr-K);
JAMHAMHYECKast Bs3kocTs M1~ 0,00054 [Ta-c; OxnaxaeHne OCyIlIeCTBISAETCS BOJOM B

pEKUME 2 =20 oc yy 12 =400

[Iprmepsl TECTOBBIX 3aJaHUN:

1. TennooOMEHHUKOM Ha3bIBAETCS amnmapar ...

[ NpeAHA3HAYCHHBIM IS MOJy4eHUsi TMapa WIA Tropsiueil  BOJbI
MOBBIIIIEHHOTO JIABJICHUS 32 CUET TEIUIOTHI, BBIJICIIEMOM MPU C)KUTAHUH TOILINBA;

[ CITY>Kalllui JUIsl MPUBOJA DJIEKTPUUECKUX TE€HEPATOPOB COBPEMEHHBIX

TOC;



O oOecrnieunBaONIMI TIepeady TEIUIOThl MEXJy JBYMsI WM OOJBIIUM
YHCJIOM ITOTOKOB TEIIJIOHOCHUTEIIEH;
O MpeAHA3HAYCHHBIN [JI1 NEpEeKauykyd BOJBI C  HUBKHUX OTMETOK Ha

BBICOKUC U TPAHCIIOPTHUPOBKH BOALI B YIAJICHHBIC ITYHKTHI.

2. [lo mpuHIUIY  yCTPOWCTBA, CMECHUTEIBHBIE  TEIIOOOMEHHUKU
MOJIpa3ACIISIOT Ha:
[ O0apOoTaXKHbIE
POTOpHBIE
MOJIOYHbBIE
TJIaCTUHYATHIC
HACaJI0OYHbIE

ITOJIBIC

I N B O A O

IINICHOYHBIC

3. TemnooOMeHHUK THNA «Tpyba B TpyOe» HMeeT MpeuMyllecTBa IO
CPaBHEHHUIO C KOXKYXOTPYOUAThIMH ...........

O HeOoIbIIas yieabHasi METAJUIOEMKOCTb
BBICOKUI KO3 PUIIMEHT Terionepeiadu
HU3KO€ TMIPABINYECKOE CONPOTUBIICHUE

MCHBIIIC 3arpA3HACTCS IIOBEPXHOCTb HArpcBa

0 I B e B

HEOOJIbIITHE Ta0apPUTHI

3amanue K 1a0OpaTOpHOM paboTe: MPOU3BECTH MOBEPOUHBIN pacyeT U Moa00p
CTaHJAPTHOTO BOJ0-BOASHOTO KOKYXOTPyO4aTOro TEMI000MEHHUKA.

HcxonHble naHHbIe: MAaCCOBBIM pacxo]i HarpeBaemoun Boabl - Go; TemrepaTtypa
HarpeBaeMoi BOjbl Ha Bxoje t'; u Ha BeIxoje t"y; Temmeparypa rperoiieid Boasl Ha
BXOJIE t'1 " Ha BEIXOJIE -

t"'1; MOBEPXHOCTH HAarpeBa BHITIOJHEHA U3 JTATYHHBIX TPYOOK quaMeTpoMm dy X [ .



Otuer JO/KEH BKIOYAaThb B ceOsi: HOMEp pabOThl M €€ Ha3BaHME; LEJb
71a00paTopHOl pabOThI; MCXOJHBIE JaHHBIC; pacyeT CBOETO BapHaHTa 3aJaHMUs,
OTBETHI HA KOHTPOJIbHBIE BOIPOCHI; BBIBOJIBI.

KoHTponbHbIE BOIIPOCHI:

1. Ilepeuncnure OCHOBHBIE 3Tambl TEMJIOBOIO pacyeTa TEMIO0OOMEHHBIX
anmnaparos.

2. Kak ompenensercst KoO3pGUIUEHT TEIUIONEpeaadnd B 3aBUCUMOCTH OT THUIIA
MOBEPXHOCTH TETIOOOMEHA.

3. Kak ompenensercs ko3pGUUUEHT TEIIOOTAAUU I CPEl, HE MEHSIOUIUX
arperaTHOe COCTOSIHHE.

4. Kak onpenensiercs Ko3QPUIMEHT TEIUIOOTIaYM NPU KOHIEHCAIIUU MTApOB.

5. IlepeuncnuTte OCHOBHBIE ATalbl THAPABINUYECKOIO pacyeTa TeMI000MEHHBIX

anmnapaTos.

[IpumMep nMpakTUYECKOTO 3aJaHHUS:

1. CnpoexTrupoBath (paccyuTaTh) OJHOKOPIYCHYIO BBIMAPHYIO YCTAHOBKY IS
koHueHTpupoBanust Gy = 18 000 kr/4 (5 Kr/c) BOIHOTO pacTBOpa HUTpATa aMMOHUS
OT HAYaJIbHOW MaccoBOlM KoHIeHTpauuu by = 10 % mo koneuHoit b, = 60 % mpu
CJIEIIOIUX YCIOBUX: 1) 000rpeB OCYIIECTBISIETCS] HACBIIIEHHBIM BOJISIHBIM TApOM
naBieHueM pr. p = 0,157 MIla; temneparypa HaceimeHus: napa t, =112,7 °C; 2)
abCONIIOTHOE JTaBJICHHE B TAPOBOM MPOCTPAHCTBE BHIMAPHOTO ammapara pesx = 0,0196
MlIla; 3) temmeparypa pacTBopa, MOCTYHAIOIIEro Ha YCTaHOBKY, tg = 20 °C; 4)
TeMIrepaTypa pacTBopa, MOCTYIMAOUIEro B BhimapHoi ammapar ty, =60 °C; 5)
HauajgpHas TeMmIepaTypa oxjaxaaromeid Boabl t= 12 °C; 6) Temmeparypa cMecH
OXJIAKIAMNMIE BOABI M KOHACHCATAa, BBIXOISIMIEH U3 0apOMETPUUYECKOTO
KOHJICHCATopa, HUXE TeMIlepaTrypbl KoHJeHcaruu Ha At = 5 °C; 7) BbelmapHOM

armapar - ¢ BBIHOCHOM HarpeBaTelIbHOM KaMEPOM.

[IprMepbl TECTOBBIX 3aJaHUN:

1. [Tap, oOpa3yrouuiicss mpu KUTIEHUN PACTBOPA, HA3BIBACTCA ...............



2. TemniepaTypHO#l AeNIpecCUE Ha3bIBAIOT. .

[ Pa3sHOCTb  MEXIY TEMIIEpaTypou KUIICHUSI pacTBopa U
TEMIIEPATYPON KUIIEHUSI PACTBOPUTEIIS;

[ Pa3HOCTh MEXIY TEMIIEPATypaMy UCXOJHOTO U YIIAPEHHOT'O PACTBOPOB;

[ Pa3HOCTh TEMIIEPATYP TPEIOIIETO AreHTa Ha BXOJE U BBIXOJE BBIIAPHOTO

alriapara.

3amanue K J1abopaTOpHOW paboTe: BBHIMOJHUTH PACUET OJHOKOPITYCHOM
BBITIAPHOW YCTAHOBKH: MPH YCTAHOBHBIIEMCS IPOIIECCE B almapaT HEMPEepPHIBHOTO
JNEUCTBUSL TOCTynaeT KoaudecTBO Gy, KI/C, HAYallbHOTO pacTBOpa C YJIEJIbHOU
TEIJIOEMKOCTBIO Cx M TEMIIEpaTypol t,, paBHOM ero temmeparype kumeHus. s
o0orpeBa ammapaTa NOABOAUTHCA D, Kr/c, BOASHOTO Tapa ¢ TeMIEpaTypoi
HACBIIICHUS t; W DHTAJIbIHEH h,, Takoe ke KOJIMYECTBO KOHACHCATa OTBOAMUTCA U3
HarpeBaTelIbHOW Kamepbl ammapata. B pe3ynbrare MOBBIIICHUS KOHIICHTPALUU
pactBopa OT by, KI/KT, A0 by, KI/KT, oOpa3yercss koimuecTBO W, KIr/Cc, BTOPUYHOTO
napa c SHTajbnuen h.

Otuer nOOMKEH BKJIOYAaTh B ceOsi: HOMEp pabOThl U €€ Ha3BaHUE; Ieib
n1abopatopHoil pabOTHI; MCXOAHBIE IaHHBIC; pacyeT CBOETO BapHaHTa 3aJaHus,
OTBETHI HA KOHTPOJIBLHBIE BOTIPOCHI; BBIBO/IBI.

KoHTpoapHBIE BOITPOCHL:

1. Tlepeuucnute OCHOBHBIE ATambl COCTABICHUS MaTEPUAIBHBIX U TEIIOBBIX
OalaHCOB OJTHOKOPITYCHBIX 1 MHOTOKOPITYCHBIX BBITIAPHBIX YCTAHOBOK, OMPEACIICHUS
pacxoa rperoIero napa u BeIMapeHHON BOJIBI.

2. Kak ompenenuth pacroyiiaraeMyto ¥ MOJE3HYI0 Pa3HOCTH TeMIIepaTyp IS
TEIUIOBOTO pacyeTa BHIapHON YCTaHOBKH?

3. HazoBute ucxomHble NaHHBIC AJIA pacyeTa pacxoja TMEpBUYHOTO Tapa u
TJIOMIAM TIOBEPXHOCTH HAarpeBa amnmapara B BBIITAPHON YCTaHOBKE.

4. Kakue Tpu BUJA TEMIIEpATypPHBIX JACTPECCHA MPUXOAUTCS YUUTHIBATH MPH

pacyeTe BBITAPHOW YCTAHOBKH M KaKas U3 HUX UMEET HauOoJiblee 3HaueHue?



5. Kak onpenensercsa Temneparypa KUIeHUs pacTBOpa B BbIIIAPHBIX alllapaTax
OJIHOKOPIYCHOM M MHOTOKOPITYCHOM BBIMAPHBIX YCTAHOBOK?

IIprmMep MpakTUYECKOTO 3aJaHHUS:

1. [TocTpouTh AuarpaMmbl t — X —y U y — X JIJIsl cMecu O€H30J1 — TOJIYOJ MpHU
abconoTHOM JaBiiennu P = 760 mm pT.cT. Temnepatypsl kunenus: 6enzona (80,2 °C)
u Tosyo:na (110,4 °C).

[IpuMepsl TECTOBBIX 3aJaHUM:

1. VYcrpoiicTBO, mnpenHa3HAYEHHOE ISl KOHACHCAMA NapoOB M IOJIa4d
oportenus ((pyerMel) B peKTUPUKAIMOHHYIO KOJIOHHY Ha3bIBAETCH. ..

2. Ilpu mpoBeneHUU MPOIECCOB TMEPETOHKA U PEKTU(PHUKAIMK HAUOOJbIICe
JIaBJICHUE TMapOB NP JAHHOW TeMIIepaType W HAUMEHBIIYIO TeMIEpaTypy KUICHUs
IIPU OJIMHAKOBOM JIJIs1 BCEX KOMIIOHEHTOB JIABJICHUN UMEET:

[] HU3KOKUIISIIINI KOMITIOHEHT;

O BBICOKOKUIIAIIUA KOMIIOHEHT;

N KyOOBBIIf OCTaTOK.

3aganue Kk JjabopaTropHoil paboTe: paccuuTaTh MAaTEPUAIbHBIM OallaHC
peKTU(PHUKATTMOHHOM

KOJIOHHBI I paslefieHus: OWHApHOW cMecu O€H305-ToayoJ, pabouee
(dbermMoBoe 4YMCI0, CKOPOCTh JIBHXKEHHS IMapa, BHICOTY U JUAMETP KOJOHHBI, €CIIH
MPOU3BOJUTENILHOCTh MO HcXoaHou cMecu F, kr/da. CopepskaHue JETKOJETY4Yero
KOMIIOHEHTa B UCXOJHOM cMecH - XF, %, B quctusuisate - XP, %, B kyOOBOM ocTaTke -
xW, %. JlaBneHue mapoB B mpocTpaHcTBe aediaermaropa p, Mlla.

OTyeT AOMKEH BKIIOYATh B ceOs: HOMEp pabOThl W €€ Ha3BaHHE, IIENb
Ja00paTopHOl pabOThl; HMCXOJHBIE JaHHBIC; pacueT CBOETO BapUaHTa 3aJIaHMS,
OTBETHI HA KOHTPOJIbHBIE BOMPOCHI; BHIBOJIBI.

KoHTpoapHBIE BONTPOCHL:

1. Cxema u paboTta peKTU(PHUKAIMOHHON YCTAaHOBKH.

2. OnpeneneHne MUHIMAIBHOTO U IEHCTBUTEIHLHOTO (hJIETMOBOTO YHUCIIA.

3. 'padpuueckoe onpeneeHue TEOPETUUECKUX TAPEIIOK.

4. OCHOBBI TEIUIOBOTO pacyeTa PeKTU(PUKAIUOHHON YCTaHOBKH.



5. OCHOBBI THIIPaBIMYECKOTO pacyeTa PEeKTU(PUKAUOHHOW KOJIOHHBI C

Pa3INYHbIMU TapPCIIKaAMU.
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