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1. Heab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTAThI 00yUYeHUsI 10 JUCHUIIINHE
(Henv u 3a0auu oceoenus oucyunaunvt, coomsememeyrouue yeau OIT)

[lempt0 OCBOCHHS JTUCHUIUIMHBI SBISIOTCS  (OpMUpOBaHWE 3HAHUH O
TEIJIOMacCCOOOMEHHOM OO0OpYJIOBAHWH TPOMBINIJICHHBIX TPEANPUATHN, H3YYCHHE
KOHCTPYKIIMM W OCOOCHHOCTEW paboThl TEIJIOMacCOOOMEHHOTO O000pYIOBaHUS
NPEANPUATANA I TOCIEAYIOMIET0 €ro Mmoadopa, pacdera, MPOSKTHPOBAHUSA W
skcruryatarui. OCBOCHUE AWCIMIUIMHBI HAINPaBICHO HAa MPHOOPETEHHME 3HAHUU 00
OCHOBHBIX BHJIaX, OOJACTSAX NPUMEHEHUS, MPUHIUIAX JACHCTBUSA, KOHCTPYKIIUH,
BHIOOpE  PEKHMMOB  JKCIUTyaTalldd  MPOMBIIUIEHHOTO  TEIIOMacCOOOMEHHOTO
o0OpyJI0BaHus; MNPUOOPETEHHE HABBIKOB palbOThl C OCHOBHOM HOPMATUBHOU
JOKyMEHTAIMEeH, WCIOJIb30BAaHUS THUIIOBBIX METOJMK W CTaHJAPTHBIX CPEJICTB
aBTOMAaTU3allMK ISl TTPOU3BOJACTBA PACUETOB, CBSI3aHHBIX C MPOECKTUPOBAHHEM U
BBIOOPOM TEINIOMAacCOOOMEHHOTO0 000PYI0BaHHMS.

3a1aun JUCITUTUINHBI SBIISIOTCS:

- TO3HAKOMUTH O0YJAIOIINXCSI ¢ OCHOBHBIMH BHIAMHU M KOHCTPYKITHSIMHU

TEIJIOMAaCCOOOMEHHOr0  O0OpYJOBaHUS NPEANpUATAA U (QU3UUECKUMU
MIPOIIECCaMK, KOTOPBIC B HUX MPOTEKAOT;

- TIO3HAKOMHTH 00YYAIOITUXCSI ¢ OCHOBHBIMHU TEXHOJIOTHYECKUMU MPOIIECCaMU
M YCTAaHOBKaMH, B KOTOPBIX HCIOJB3YETCS TEIIOMacCOOOMEHHOE O0Opy0BaHUE
PEANPUATUL;

- HAYYUThb IPOBOJUTH TETIOBbIE KOHCTPYKTUBHBIE M TUPABIMYECKUE PACUETHI

TEMIOMAacCOOOMEHHOTO 000pYAOBaHUS MPEPUSTUH;

- HAYYUTh IPUHUMATH, 00OCHOBBIBATH U 3aIUIIATh KOHKPETHBIE PEIICHUS MTPU
BBIOOpE ¥ KOHCTPYHUPOBAHUH TETIOMACCOOOMEHHOTO 000Dy I0BAHUS.

KoMnereHMu 1 MHIMKATOPBI, (PopMUpYEMbIE Y 00yUaIOIIUXCS:

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMH KOI[ U HAUMCHOBAHUC HHIWKATOpPa

OIIK-4 CnocobeH JAeMOHCTPUPOBATH
IIPUMEHEHUE  OCHOBHBIX  CIOCOOOB
MOJTyYEeHHUH, npeoOpa3oBaHus,
TPAHCIOPTAa M UCTIOJIB30BAaHUS TETUIOTHI
B TEIUIOTEXHUYECKUX YCTAaHOBKaxX U
crcTeMax

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

2. Mecto aucuunianHbl B cTtpykrype OII

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

[Tocnenyromme aucruiinuabl  (Moxynu), npaktuku, HUP, np.: DxcmmyaTtanus
TEIUIOBBIX ceTell; MHKEHEepHOe NMPOEKTUPOBAHHUE TEIUIOIHEPIETUYECKUX CHUCTEM C
npumeHenueM CAIIP; OOopynoBaHue HCTOYHHUKOB M CHUCTEM TEIUIOCHAOKCHMUS;
ABTOHOMHBIE ~ CHCTEMBI  TellocCHaOXkeHHs.,  [Ipou3BOACTBEHHAss  MpaKTHKa
(Texnomoruueckas), [Ipon3BoacTBeHHas nmpakThka (mpenauruioMHas), IloaroroBka k
IpoLeAype 3alUThI U 3alIUTa BHITYCKHOW KBAJIM(DUKAIIMOHHOW paboTh



3. CTpyKTypa U coaepKaHue TUCHUIINHBI
3.1. CTpykTypa IMCUMILIUHBI
J11s 04HO# popMBI 00YUECHUS

Bun yuebnol paboThl Bceero | Bcero Cemectp(bl)
3E 4acoB 6
OBIAA TPYAOEMKOCTDH JUCHUITJIMHBI 5 180 180
KOHTAKTHAS PABOTA* ] 144 | 144
AYJIUTOPHAS PABOTA 1,89 68 68
Jleximu 0,94 34 34
[IpakTrdeckue (CeMUHAPCKHUE) 3aHATHUS 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 pabdota 1 36 36
[ToaroroBka K MpoOMeKyTOYHOU aTTECTAUU 1 36 36
[IpomexyTouHast aTTeCTaIUS: 3
KP

Jlist 3a04HOM (hopMBI 0OYUEHUS

Bun yuebHo# paboThI Bcero | Bcero Cemectp(bl)
3E 4acoB 5
OBILIAS TPYJIOEMKOCTbD JIMCLIUTIJIMHBI 5 180 | 180
KOHTAKTHAS PABOTA - 72 72
AYJUTOPHAS PABOTA 0,67 24 24
Jlekun 0,28 10 10
[IpakTueckue (CeMUHAPCKUE) 3aHATHUS 0,22 8 8
JlabopaTopHbie pabOThI 0,17 6 6
CAMOCTOSTEJIBHASA PABOTA OBYYAIOHIET'OCA 3.8 137 137
[IpopaboTka yueOHOro MaTepuana 2,56 92 92
KypcoBas pabdota 1 36 36
[ToaroroBka K MpoOMEKyTOYHOM aTTeCTalluu 0,25 9 9

[IpomexyTouHast aTTeECTAlHUS:

KP

3.2. Copep:xkaHue UCHUIUIMHBI, CTPYKTYPHPOBAaHHOE IO pa3aejamM M
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 4.2V, 0OIIK-4.2.B
MIPOMBIIIJICHHBIX
TEIMIOMAaCcCOOOMEHHBI
X anmapaToB
Paznen 2 Bemapssie | 22 10 4 4 TK2 OIIK-4.2.3, OIIK-
YCTaHOBKH 4.2.V,OIlIK-4.2.B
Pasznen 3 28 10 4 4 TK3 OIIK-4.2.3, OIIK-
[leperonnsie u 4.2.V,0IIK-4.2.B
peKTU(UKAMOHHBIE
YCTaHOBKH
Paznen 41 42 6 4 6 TK4 OI1K-4.2.3, OIIK-
TemnoodbMmennoe 4.2V, 0IIK-4.2.B
o0opyaoBaHue
CMEIIHBAOIIETO TUIIA
KypcoBas pabora 36 36 OMkp OIIK-4.2.3, OIIK-
4.2.¥, OIlIK-4.2.B
DK3aMeH 36 36 OM OI1K-4.2.3, OIIK-
4.2.¥, OlIK-4.2.B
HUTOroO 180 34 16 18 76

3.3. Conep:kanue TUCHUIINHBI

Paznen 1 OcHOBHBIC BUJIBI TPOMBIILIEHHBIX TEMJIOMACCOOOMEHHBIX annapaToB

Beenenne B gucturmiuHy. [loHsTHs, ompeneneHus W KiaccUpUKAIUS
MPOMBIIIUICHHOTO ~ oOopyaoBaHusi.  OCHOBHbIE  BHIBI W KJIacCH(pUKAIIMS
TEIJIOOOMEHHBIX M TEIUIOMAacCOOOMEHHBIX  ammapaTtoB.  [IpoMbIluIeHHbIE
TEIJIOHOCUTENE, MX  CBOWCTBAa, 00JacTb TNpUMEHEeHHs. PexynepaTuBHBIC
TEIJIOOOMEHHUKHU HEMPEPHIBHOTO W MEPUOJUYECKOTO NEeUCTBUA. VX KOHCTpyKIUU.
TenmoBolt  pacuer  peKyNepaTUBHBIX  TEIUIOOOMEHHUKOB. [ 'WMIpaBInyecKui,
MPOYHOCTHOW U TIOBEPOYHBIM pacdeThl PEKyNEPaTUBHBIX TEIJIOOOMEHHHUKOB.
["a305%KUIKOCTHBIE, JKUJIKOCTHO- IKUIKOCTHBIE CMECUTEIBHBIC TEIJI00OMEHHUKH.
PerenepatuBHbIC TETUIOOOMEHHHMKH C HEMOABMIKHOM M TOJBMXKHOM Hacagkamu. Mx
KOHCTPYKILIWH, ITPUHLIUIT JEUCTBHUS, PEXKUMBI SKCILTyaTalluu. THIBI HACAJOK.

Pa3pnen 2 BeinapHble yCTaHOBKHU

CgolictBa pacTBOpoB. PUBUKO-XUMUUYECKUE U TEPMOJMHAMUYECKHUE OCHOBBI
MPOLIECCOB BhIMapuBaHud. VcrnapuTtenbHble, ONPECHUTENIbHBIE YCTAaHOBKU. [IpuHIMI
JICUCTBHS, OCHOBHBIE KOHCTPYKIIMM amlapaTroB, TEIUIOBbIE CXEMbl. BbIapHbIe
YCTAaHOBKM: MPUHLMI JECUCTBHS, OCHOBHBIC KOHCTPYKIHH anmnapaToB, TEIJIOBHIC
cxeMbl. OCHOBBI TEIJIOBOTO pacueTa OJJHOKOPITYCHOM BBIMAPHOW yCTaHOBKUA. OCHOBBI
TEIUIOBOTO pacyeTa MHOTOKOPITYCHOM BBINIAPHOW yCTaHOBKH. DU3UKO-XUMHUYECKUE U
TEPMOJMHAMUYECKHE OCHOBBI IpollecCa KpUCTAUIM3aluu. Kpucramim3aurnoOHHBIE
YCTAaHOBKM: TPHHUHWIN JCHUCTBUSA, OCHOBHBICE KOHCTPYKUWH aIlapaToB, OCHOBBI




TEIJIOBOTO pacyeTa.

Pasnen 3 Ileperonnslie U peKTU(PUKALMOHHBIE YCTAHOBKU

OOmue cBefeHHUS O MEperoHke U pekTupukanuu. Ous3nko- XUMUYECKHE U
TEPMOJMHAMHUYECKHE OCHOBBI paBHOBECHS (Da3 KUIKOCTb-T1Ap, (pa3oBble AUArpaMMBI
COCTOSIHMSI cMecel kuakocTed. OCHOBBI KHMHETUKHM IIPOLIECCOB MacCOOOMEHA.
YCTpOICTBO MEPETOHHBIX W PEKTHU(PUKAIMOHHBIX anmaparoB. PexTuukannoHHbIC
YCTaHOBKM; KOHCTPYKIMM W NPUHLMUII JEUCTBHA ammaparoB. KoHCTpyKnuu
KOHTAKTHBIX YCTPOUCTB U PEKTU(PUKAIIMOHHBIX KOJIOHH. MaTepuanbHbIN U TeTIOBOU
pacueT peKTHPHUKAITMOHHBIX YCTAHOBOK.

Pasnen 4 TennooOMeHHOE 000pPYI0BaHUE CMEILIMBAIOLIETO TUIIA

OcHOBBI IIpoLIecca TEpMHUUYECKON neaspauuu. [leasparopsl. TUIBI fea’spaTopos
U WX KOHCTpyKuuu. Pacuer pgea’palMOHHBIX KOJOHOK. (CMemmuBaromue
[IOZI0TPEBATENIM HU3KOT'O JAaBIICHUS.

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHI

Teronepenayda B TEMJI000MEHHBIX alllapaTax.

Pacuer TermnooOMeHHBIX anmnapaToB MOBEPXHOCTHOTO THIIA.

Pacuer TerminooOMeHHBIX anmnapaToB MOBEPXHOCTHOTO TUIIA.
[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 MOBEPXHOCTHOIO THUIIA.

Pacuer BpimapHO! yCTaHOBKH.

Pacuet pekTudukaliMiOHHONM YCTaHOBKHU.

Pacuer nHEBMATUYECKOM CYIIMIIKU.

3.6. Kypcosoii npoekT /kypcoBasi padora
Pacuer nporniecca BeimapuBanusi. PacueT nporecca pektudukamu.
4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!

OueHuBaHue pe3yJabTaTOB OOYyYEHHS MO JUCLUUIUIMHE OCYILIECTBISETCS B
paMKax TEKYLIEro KOHTPOJS U MPOMEXYTOYHOM aTTecTaluy, MPOBOJUMBIX IO
oamnpHO-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
OIINOOK. MOJKET MHO>KECTB
JOMTYCTUTh | O MEJKUX
HECKOJIBKO | OIIHNOOK.
HerpyObIX
OImHOOK.
YMETh:
Ymeer Ymeer Ymeer He
pacCYMTHl | PACCYUTHI | PAacCUUTHI | cHOPMUP
BaTh BaTh BaTh OBaHO
OIIK-4 | OIIK-4.2 OCHOBHBI€ | OCHOBHBIE | OCHOBHBIE | YMEHHE
mokaszaresl | MmokaszaTell | moKas3aTell | PacCUHTHI
u u U BaTh
(mapametp | (mapametp | (mapameTp | OCHOBHBIE
bI) pabOTHI | bI) pabOTHI | bI) pabOTHI | MOKa3aTeN
YCTaHOBOK | YCTAaHOBOK | YCTAHOBOK | U
paccUuTHIBATh
OCHOBHDIE CUCTEM cUCTEM cHCTEM (mapamer
I1PD, a | IIPD, a | IIPD, a | phl)
MOKa3aTen
TaKXKe TaKxKe TaKXKe paboThI
(mapameTpsbl)
AGOTEL OIICHWBATh | OIICHWBATh | OIICHUBATh | YCTAHOBO
§CTaHOBOK ux ux ux K CHCTEM
abpdextuB | apdextu | apdextur | I[1PD a
cucteMm [1P3, a b b b ’
HocTh. He | HOCTB. HOCTb. TaK¥Ke
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
OIIMOOK. | 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 [1PD un ux
OtcyTcTBYy | . [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 [IporpamMme

JUCITUITIIMHBI.

[IomHBIM KOMILIEKT 3aﬂaHHﬁ Hn MaTCpHaJIoOB, HCO6XOI[I/IMBIX I OLICHUBAHUA
PE3YJIBTATOB O6y‘-ICHI/IH 10 JUCHHUILINHE, XPAHHUTCA Ha Ka(benpe pa3pa60TqI/IKa.



5. YueOHO-MeTOAN4YEeCKOEe U MHPOPMALIMOHHOE 00ecTieYeHUe TUCHUILTHHBI
5.1. YueOHO-MeTOAMYECKOE O0ecTieueHne

5.1.1. OcHoBHas nuTeparypa

1. Termnorexnuka: yuyeobnoe nocobue / I'. A. Kpyrnos, P. W. Bynrakosa, E. C.
Kpyrmosa. 2-e¢ m3a., crep. - Cankrt-IlerepOypr Jlamp, 2020. - 208 c¢. - URL:
https://e.lanbook.com/book/143117.  ISBN  978-5-8114-5553-9. -  Tekcr:
AIEKTPOHHBIN.

2. Temnorexuuka: yueObHuk s By3oB / B.JLEpodees, II.JI.Cemenos,
A.C.Ilpsixusa. - M.: Akagemknura, 2008, - 488 c.: un. ISBN 978-5-94628-331-1. -
TeKCT: HenmoCpEACTBEHHBIN.

3. Texnuueckas TepMOoJuWHAMUKa W TerUlonepenava: kypc jekuuit / B. ]I
Kapmunckuit. - M. Mapmpyt, 2005. - 224 c. (Beicmee npodeccruoHaabHOe
obpazopanue). ISBN 5-89035-202-4. - TekcT HermocpeCTBEHHBIMH.

4.Caxun, B. B. Temoobmen npu (pa3oBbIX MpeBpalIieHUsIX TEIJIOHOCUTENEH
(Teronepenaua) yueOnoe mocooue / B. B. Caxun. - Cankr- IletepOypr: BI'TY
"Boenmex" um. JI.®. Ycrunona, 2018. - 123 ¢. ISBN 978-5- 906920-95-9. - Tekcr:
AIEKTPOHHBIN // JlaHb: ANIEKTPOHHO-OMOIMOTEUHAS. - URL.:
https://e.lanbook.com/book/122089.

5. Tennooomennsble anmapatsl TOC: yuebHoe nmocodue / FO. I'. Hazmees, B. M.
JlaBeiTHH. - 4-¢ u3x., gomn. - M.: U3garensckuii nom MOU, 2019. - 269 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785383011935.html. - ISBN 978-5- 383-
01193-5. - TekcT 2NEKTPOHHBIN.

6. Buaun, 10. B. Texuuueckas TepMOJIMHAMHKA U TEIJIOMACCOOOMEH: yueOHOe
nocobue/ 10. B. Bugun, B. C. 3n06un. - Kpacunosipck: COVY, 2020. - 332 c. ISBN
978-5-7638-4212-8. - Tekct: anekTpoHHbIN // JlaHb: ANEKTPOHHO- OMOIMOTEUHAS
cuctema. - URL: https://e.lanbook.com/book/181569.

5.1.2.JlonnonHUTENBHAS IUTEPATYPA

1. TennosHepreTuyeckrue CUCTEMbl U JHEProOajaHChl MPOMBILUICHHBIX
npeanpuaTuii: yueonoe nocooue ais By3oB / FO. I'. Hazmees, 1. A. Konaxuna. - M.
M3BU, 2002. - 407 c. ISBN 5-7046-0910-4. TekcT HEMOCPEACTBEHHBIM.

2. KoHTakTHBIE TEIOOOMEHHUKH B TEIUIOPHEPIeTHKE y4uyeOHOE MmocoOue 1o
mucuumuindHe  "TemiomaccooOMeHHOe obOopyaoBanue mpeanpustui’ /0 M. A.
Konaxuna. - 2-e wusn., wucnp. - Kazanws: KIDVY, 2012. - 168 c. Tekcr:
HENOCPEICTBEHHBIMN.

3. Pacder TeminooOOMEHHBIX amnmapaToB y4eOHOE MOocoOue MO AUCIUILINHE
"TermmomaccoobmenHoe obGopynoBanue npenmnpusituii" / A. M. Konaxun, U. A.
Konaxuna. 2-e wu3a., ucnp. u jgon. - Kazans KI'DVY, 2012. - 96 c. Tekcr: Ak
HEMOCPEICTBEHHBIN.

4. Teoperuueckrie OCHOBHI M pacueT amnmapaToB pa3/eJCHUS TOMOTCHHBIX
cMmecelt: ydeOHoe mocoOue To KypcaMm "XHMHKO-TEXHOJIOTHYECKHE TIPOIIECCHI,
amnmnapatbl U pexxumbl. TeromaccooOMeHHoe obopyaoBanue npeanpustuii” / A. T'.


https://e.lanbook.com/book/143117
https://www.studentlibrary.ru/book/ISBN9785383011935.html.%20-%20ISBN%20978-5-%20383-01193-5
https://www.studentlibrary.ru/book/ISBN9785383011935.html.%20-%20ISBN%20978-5-%20383-01193-5
https://e.lanbook.com/book/181569

JlanteB, A. M. Konaxun, H. I'. MuueeB. - Kazamn: KI'DY, 2007. - 425 c.
ISBN9785949810804. - TekcT HENOCPEACTBEHHBII

5. CymuiabHble  yCTaHOBKM  y4eOHOe  mocobue 1o  AUCHUIUIMHE
"TermioMaccooOMeHHoe  obOopynoBanue mnpennpustuit" A. M.Konaxun, M.
A Konaxuna, O. A.AxmeroB. - Kazanp: KIDVY, 2009. - 120 c. - Tekcr:
HEIMOCPEICTBEHHBIH.

6. CpaBOYHUK IO TEIUIOOOMEHHBIM ammaparaM MapoTypOMHHBIX YCTaHOBOK
cupaBounoe m3ganue/ FO. M. bponos [u np.]; mox o6m1. pen. FO. M. Bponoga. - M.:
U3 narenbckuit JIOM MODU. 2017. - 480 C. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011119.html. ISBN  978-5-383-
01111-9. - TekcT: ANEKTPOHHBIN.

7. TenmooOMEHHHUKM Ha TEIUIOBBIX TpydOax: ydeOHOe IocoOHue Mo Kypcy
"TermooomenHnoe obopyaoBanue npennpusituit”" / M.A. Konaxuna, A.I'. 3aiiues. -
Kazans: KI'DVY, 2007. - 132 ¢. TekcT HENOCPEICTBEHHBIN.

8. Termnodukauus u terosbie ceTh: yueOHuK / E. S. Cokomnos. - 9-e u3zz., M.:
U3 narenbckuit JIOM MOU, 2017 - 472 C. - URL: crep.
http://www.studentlibrary.ru/book/ISBN9785383011669.html. ISBN  978-5-383-
01166-9. - TekcT: 2MEKTPOHHBIN.

5.2. UudopmanmoHHoe odecnevyeHme

5.2.1. DIEKTPOHHBIE U HUHTEPHET-PECYPCHI

No | HaumeHOBaHuE SIEKTPOHHBIX U HUHTEpHET- | CchUiKa
1/T1 | pecCypcoB

TeromaccooOMeHHOE 000pyI0BaHKE https://Ims.kgeu.ru/course/vi
IpEeANpUATAN ew.ph p2id-716

5.2.2. Ilpodeccuonanvupie  0a3pl  gaHHbIX /MHGDOpMaIIMOHHO-CITPaBOYHbIE
CUCTEMBI

HaumenoBanue

No

i po¢eCCUOHATIBHBIX Anpec Pexxum nocryta

0a3 JaHHBIX

Poccuiickas

1. | HaMoHAaIBLHAS http://nlr.ru/ http://nlr.ru/
ounbnmoreka

2. | eLIBRARY.RU http://elibrary.ru http://elibrary.ru
Hayunas

3. %ﬁ%ﬁfggﬁiﬂ http://elibrary.ru http://elibrary.ru
eLIBRARY.RU



http://www.studentlibrary.ru/book/ISBN9785383011119.html.%20ISBN%20978-5-383-%2001111-9
http://www.studentlibrary.ru/book/ISBN9785383011119.html.%20ISBN%20978-5-383-%2001111-9
http://www.studentlibrary.ru/book/ISBN9785383011669.html.%20ISBN%20978-5-383-%2001166-9
http://www.studentlibrary.ru/book/ISBN9785383011669.html.%20ISBN%20978-5-383-%2001166-9
http://nlr.ru/
http://nlr.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/

5.2.3. JlunensnonHoe ¥  CBOOOJHO  pacHpOCTpaHseMOe MPOTrPaMMHOE
06CCHC‘IGHI/I€ JUCHHUITIIINHBI
PexBu3utnl
Ne
i Haumenosanue 110 Omucanue MOJTBEPKIAIOIIUX
JTOKYMEHTOB
3A0
"CodrJlatiaTpetin"
ITonmp3oBaTenbckas b peHiL

1 |Windows 7 IIpodeccuonansnas (Pro)

OornecpanrvoHHadg CUCTCMa

Ne2011.25486 ot
28.11.2011 Hewucku.
npaBo. beccpouno

Office Professional Plus 2007
Windous32 Russian DiskKit MVL 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 |Bpay3ep 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. MarepuajbHO-TEXHUYECKOE 0O0eceYeHue U CIUILTHHbI

HaunmenoBanue Buna

HaumenoBanwne yuebHOi

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

VYuebHas ayiutopus s
MIPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O THUITA

CneuuanusupoBaHHass  ydyeOHass  MeOelb,
TEXHUYECKHUE Cpe/ICTBAa OOydeHUs, CIIyKallue
JUIs TIpeAcTaBiieHus ydeOHOW uHpopmauuu

Jlexuun Oonpmiod  ayauTOpuM  (MyJIbTUMEAUHHBIN
MIPOEKTOp, KOMIbIOTEp (HOYTOYK), D3KpaH),
JIEMOHCTpAIlMOHHOEe 000pyAOBaHUE, Y4eOHO-
HaTrIsIHbIE 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
(MyIbTUMEIUUHBIM ~ TPOEKTOpP, KOMIIBIOTEP
(HOYTOYK), JKpaH), BUJICOKaMEPHI,




porpaMMHoOe obecrieueHue

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

YuTansHbII 31
OUOIUOTEKHU

7. Oco0eHHOCTH OPraHM3auru 00Pa30BaTEeILHOM AeSITeJIbHOCTH IJIsl JIUIL C
OrpaHN4YeHHBbIMHU BO3MOKHOCTSIMHU 3/I0POBbsI 1 MHBAJIU/I0B

JIutia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) 1 MHBaNINIBI UMEIOT
BO3MOKHOCTh OECITPEIATCTBEHHO TEPEMENIAThCS M3 OJHOTO y4eOHO-ITadopaTopHOTO
KOpITyca B JPYroi, MOAHITHCS HA BCE JTAXH Y4eOHO-Ta00paTOPHBIX KOPITYCOB,
3aHUMAaThC B YYEOHBIX W HMHBIX TOMEMICHUSX C yY9eTOM OCOOEHHOCTEH
NICUXO(U3NICCKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBSI.

Hnst o6yuenust i ¢ OB3 ¥ MHBaIMIOB, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, 00ecleueHbl yCIOBUsSI OCCHPENSITCTBEHHOTO JIOCTYIa BO
Bce yueOHble nomenieHus. Mabopmanus o ceruanbHbIX YCIOBUAX, CO3IaHHBIX IS
oOyuaronuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmeleHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. ImMeercss BO3MOKHOCTb OKa3aHHUS TEXHHUYECKOM ITOMOIIM aCCUCTEHTOM,
a TaKXKe YCIIyT CYpIONEePEBOTIMKOB U TU(DIOCYPI0TIEPEBOIUHNKOB.

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

- I7Is1 Ty4IIed OpUEHTAllUN B Ay IUTOPHH, IPUMEHSFOTCSI CUTHAJIBI OTIOBEIIICHHSI
0 HayaJjie W KOHIIE 3aHATHUSA (CIIOBO «3BOHOK» MHIIIETCS HA TIOCKE);

- BHUMaHue ciabociplmanero oOydJaromerocs TMPHUBICKACTCS I1e1aroromMm
YKECTOM (Ha IIJIeY0 KIIAJETCS pyKa, OCYIIEeCTBIIICTCS HEPE3KOE IMOXJIONBIBAHUE);

- pasroBapuBas C OOYYarONIUMCS, TMEJArOrHYecKuil paOOTHUK CMOTPUT HaA
HEro, TOBOPHUT SICHO, KOPOTKUMH TMPEJIOKEHUIMH, OOecreunBasi BO3MOMXKHOCTb
YTEHUS 110 TyOam.

Kommnencanus 3aTpyHEHH pPEUYEeBOr0 M HWHTEUICKTYalbHOTO Pa3BUTHS
cabOCIBIIAIIMX 00yYarOITUXCS TPOBOIUTCS ITyTEM:

- UCTION30BAHMSI CXEM, IUarpamMM, PpUCYHKOB, KOMIIBIOTEPHBIX MTPE3CHTAIIUN C
TUTEPCCHUIKAMUA, KOMMEHTUPYIOITUMU OT/ICTbHBIE KOMIIOHEHTHI U300PaKECHNUS,

- PETYJISIPHOTO TPHUMCHEHHS YIPOKHCHWH Ha TpaduUecKkoe BBIICICHHUC
CYIIIECTBEHHBIX MPHU3HAKOB MIPEIMETOB U SBJICHU;

- o0ecnieyeHUsI BO3MOXKHOCTH IS OOYYaroOIIerocss IOJY4YUTh aIpEeCHYIO
KOHCYJIBTAIIMIO TI0 3JICKTPOHHOMU TTOYTE IO 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:

- BeIeTCsl ajanTanus oPUIIMaIbHOTO caiiTa B ceTH MHTEpHET ¢ ydeToM 0coObIX
NOTPEeOHOCTEN MHBAJIHIOB 110 3PEHUI0, 00ECTICYNBACTCS HAJTMYKME KPYIHOIIPU(PTOBOH



http://www.kgeu.ru/

CIIPaBOYHON MHGOPMALIMK O PACIIUCAHUU YUYEOHBIX 3aHSTHIA;

- MeIarornyecknii  paboTHUK, ero coOeceqHUK (Ipu HEOOXOAMMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPECTABIAIOTCS 00YUYaAIOUIMMCS, TIPU 3TOM KaXKIbIN
pa3 Ha3bIBAETCS TOT, K KOMY ME€Iarorndyeckuii paboTHUK oOpalaercs;

- ICWCTBHUSI, JKECThI, MEPEMEIIEHUsI MEJAaroru4eckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHasi MHGpoOpMaIUs TMpeaocTaBusgeTcs KpynHeM Impuptom (ot 18
MYHKTOB), TOTAJIHO 03BYUYMBAETCS,

- obecnieunBaeTcs HEOOXOIUMbIN YPOBEHb OCBELIEHHOCTH MOMEIICHUH;

- IPEJIOCTABIISIETCS  BO3MOXKHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aIIUCH 0OBSICHEHUM Ha TUKTO(MOH (110 JKEJIIaHUIO0 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 MPOUTH IPOMEKYTOUHYIO aTTECTALMI0 YCTHO, MUCbMEHHO Ha Oymare,
NMCbMEHHO Ha KOMIIBIOTEpPE, B (POpME TECTUPOBAHMS U T.II., TUOO MPETOCTABISAETCS
JOTIOJTHUTENBHOE BpeMs ISl IOJATOTOBKH OTBETA.

8. MeTtoanueckne peKOMEHIAUNH ISl MpenojaBaresieil Mo OpraHu3amumn
BOCIIMTATEJbHOH PA0OTHI ¢ 00YYAKIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTaHUs 00yYaroIMXCs BBICTYIAET
OJHUM U3 OIpenessaionmx (aKTOpoB BBICOKOTO KadecTBa 0OOpa30BaHUA.
[IpenogaBaTens 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:

- MeTonbl (hOpMUpPOBaHMS CO3HAHUS JUYHOCTHU (Oecena, AUCIYT, BHYIIECHUE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHWE, NpPUMEp, CAMOKOHTpPOJb, Pacckas, COBET,
yoexKaCHUE U Ip.);

- METOJIbl OpTaHH3aIuN JEATEIBHOCTH U (POPMHUPOBAHUS OMNBITA TOBEICHUS
(3amanue, o0OIIECTBEHHOE MHEHHE, TMEeAarorndeckoe TpeOoBaHHWE, TMOpYyUYEHHE,
NpUydYeHne, CO3aHNE BOCIIMTHIBAIOIINX CUTYAIMi, TPEHUHT, YIIPOKHCHHE, U JP.);

- METOJbl MOTHBAIMHM ACSITEIFHOCTH U TOBeAeHHs (0100peHHe, MOOIIpPEeHHE
COLIMAJIbHONW aKTUBHOCTH, TIOPHIIAHWE, CO3/IaHHMe CHUTyallud yclexa, CO3JaHue
CUTYaIu# 7151 SMOIIMOHATILHO-HPABCTBEHHBIX MEPEKUBAHMIA, COPEBHOBAHUE U JIP.)

[Ipu peanuzammu  TUCHUIIIMHBI  MPENOJAABATEeNb  JOJDKEH  YUYUTHIBATH
CJIEIYIONME HATIPABJICHUS BOCIIUTATEIILHON JACSTEIHHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumanue:

- hopMHpoBaHNE Y OOYYAIOIMIUXCS IIEJIOCTHOTO MHPOBO33PEHUS, POCCUHCKON
WJICHTUYHOCTH, YBKEHHS K CBOEH ceMbe, OOIIECTBY, TOCYIaPCTBY, IPUHSTHIM B CEMBE U
00IIIeCTBE JyXOBHO-HPABCTBEHHBIM M COIMOKYIIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATBHOMY,
KyJbTYypHOMY U HMCTOPHMYECKOMY HACIIEAWIO, (POPMHUpPOBAHHE CTPEMJICHUS K €ro



COXPaHEHUIO U Pa3BUTHIO;

- hopMHpOBaHUE Y 0OYYAIOIIMXCSI AKTUBHOW TPAYKIAHCKOW TTO3UITMH, OCHOBAHHON
Ha TPAJULMOHHBIX KYyJIETYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTSAX POCCHMCKOIO
oO1ecTBa, /sl TOBBIIICHUS CIOCOOHOCTH OTBETCTBEHHO PEaIM30BBIBATH CBOH
KOHCTUTYIIMOHHBIE NIPaBa U O0SI3aHHOCTHY;

- pa3BUTHE MPABOBOM M MOJUTUYECKON KYJIBTYPbl O0YUYarOIIMXCS, paCIIUPEHHE
KOHCTPYKTUBHOI'O y4acTUsl B IPUHATHM PEIICHHUM, 3aTPArMBAIOIIMX UX IpaBa H
UHTEPECHI, B TOM YHCJIE B Pa3IMYHBIX (opMax caMOOpraHu3aluu, CaMOYIIpaBJICHHUS,
OO0I1EeCTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- popMuUpOBaHNE MOTUBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJLSIIOLIMX  IMPOTHBOCTOSATH  JKCTPEMHU3MY, KceHopoOuu,
JUCKPUMUHALIMM TI0 COLMAIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKKOH(ECCHOHAIbHON HETEPNUMOCTH, APYTUM
HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

Llyxoeno-upascmeennoe 6ocnumanue:

- BOCIIUTAHUE YYBCTBA JOCTOMHCTBA, YECTM W YECTHOCTH, COBECTIIMBOCTH,
YBAKECHUS K POAUTENSAM, YUUTEISIM, JIFOASAM CTAPIIErO MOKOJICHHUS;

- popMHpOBaHME MPUHLUIOB KOJUJIEKTMBU3MA M  COJIMJIAPHOCTH, JyXa
MUJIOCEpAUSl W COCTpPAJaHus, NPHUBBIUKK 3a00TUTHCS O JIOJAX, HAXOMSIIUXCA B
TPYAHOW )KU3HEHHOU CUTYAIH;

- (popMUpPOBaHUE CONUIAPHOCTH M YYBCTBA COLIMAJIBHOW OTBETCTBEHHOCTHU IO
OTHOILLICHMIO K JIIOJSM C OTPaHUYECHHBIMU BO3MOYKHOCTSMU 340POBbs, NPEOAOJICHUE
IICUXOJIOTUUECKUX OapbepoB IO OTHOUIEHMIO K JIOASM C OrpaHUYE€HHBIMU
BO3MOKHOCTSIMU;

- pOpMUpOBaHHE SMOLIMOHAIBHO HACBHIIIEHHOTO M JAYXOBHO BO3BBILIEHHOTO
OTHOUICHUS! K MUPY, CIOCOOHOCTH U YMEHUS IlepeaBaTh JPYTUM CBOM ACTETHUYECKUI
OTIBIT.

Kynvmypno-npoceemumensckoe socnumanue:

- pOpMHpPOBAHUE ICTETUUECKON KapTHHBI MUPA;

- opMuUpOBaHUE YBAXKECHHS K KyJIbTYPHBIM [IEHHOCTSAM POJAHOTO TOPOAa, Kpas,
CTpaHBI;

- IIOBBIIICHNE TTO3HABATEILHOW aKTUBHOCTH O0YyUaIOIUXCA.

Hayuno-obpazosamenvnoe éocnumanue:

- popmMupoBaHue y 00y4arOIUXCsl HAYYHOTO MUPOBO33pEHUS;

- (popMuUpOBaHUE YMEHUS MOJy4aTh 3HAHUS;

- popMupOBaHME HABBIKOB aHajM3a M CHHTE3a MH(OpPMAlMU, B TOM 4YHCIE B
npodeCCHOHAIBHOM 001acTH.
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DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM T'OCYJIAPCTBEHHBIA SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@ MHWHUCTEPCTBO HAVKH U BBICILIET'O OFPA3OBAHU S POCCUMCKOMN ®EJIEPALIMNA

KI'2oYy

OLHEHOYHBIE MATEPHUAJIbBI
10 JUCUMIIUHE

b51.0.20.07 TenomaccooOMeHHOE 000PYI0BaHUE MTPEANPUITHIA

(Haumenosanue oucyuniunvl 8 COOMEEmMcmeuu ¢ y4eOHbIM HIaHOM)

r. Kazans, 2023



OueHouyHble MaTepuaibl M0 JUCUMUIUIMHE, NPEIHA3HAYEHHBI ISl OLICHUBAHMS
pe3yIbTaTOB 00YUYEHHUS Ha COOTBETCTBUE MHANKATOPAM JTOCTIKCHHS KOMIICTECHITUH.

OrneHnBaHWe pe3yJabTATOB OOYYCHHS TIO0 IUCIUILIMHE OCYIIECTBISETCS B
pamMkax Tekyiero koutpoiss (TK) u nmpoMexxyTodHOU aTTecTaluu, TPOBOJIUMBIX IO
oabHO-perTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra
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Pa3znen 1. « OCHOBHBIEC BH/IBI TK1 |25 [0-25 |5 30- | 30-50
MPOMBIIUIEHHBIX 50
TEIJIOMacCOOOMEHHBIX
anmapaToB »
[TuceMeHHBIN OTPOC UK TECT 15
Zaiura 1ab0paTopHO 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
000py/I0BaHNE CMENINBAIOIIIETO 10 [0-10 ) 0- 10-20
THIA »
[IMnceMeHHBIN ONIPOC WU TECT 5
3amuTa 1abopaTopHOil paboThI 5
IIpome:xxyTouHas aTTecTAMA oM 0-45
(3K3amMeH)
B nucemenHoii popme no 0-45
ouseram
BbinosiHeHue KypcoBoii padoThl 15 [0-15 |20 |0- |20 |O0- |55-|55-
15 15 | 100 | 100
- OMk
POMEKYTOYHAS aTTeCTAIUs 4
(KP) p 0-45
3amuTa KypcoBoi paboThl 0-45




2. OueHOYHBIE MATEPHAJIBI TEKYLLIET0 KOHTPOJISI M IIPOMEKYTOYHOM ATTeCTALMH
[IIkana OLeHKH Pe3yJbTaTOB 00YUCHHUSI 110 TUCIUILINHE:

YpoBeHb chOpMUPOBAaHHOCTH

HMHAUKATOPAa KOMIICTCHIMH

o o Hmxe o
Bricokuit | Cpenuuit Huzkni
3arianu- CPEIHETO
Kon Kon POBAaHHBIC oT 85 10 100 ot 70 10 84 | ot 55 10 69 |oT 0 110 54
KOMIIe- | WHIMKATOpa PE3YNIbTATHI
TEHIMH | KOMIIETEHIMH | OOy4YeHHs 110 [lIxana oneHnBaHUs
IUCLIUILINHE yIOBIICT- HEY/I0B-
OTJINYHO xopomo | Sl o | JIETBODH-
p TCIBHO
3a4TEHO HE 3a4TEHO
3HATh:
IPHHIIAITBI
paboTsl
HPUHIUITBL CACTCM
IIPD, a
paboTHI CUCTEM TaK)K’e
I1P3, a Taxxke DOTEKAIO
MIPOTEKAOIINE B mr;e B X
HX dIIEMEHTAaX
3JIEMEHTAX
TEPMOIUHAMHYC
TEPMOIUH
CKHE TIPOIECCHI B
e
IIPOLIECCHI
YMETh:
pacCUUTHI
BaThb
OCHOBHBIE
paccUuTHIBAThH HoKazATeN
OIIK-4 | OIIK-4.2 OCHOBHBIE "
[MoKa3aTein (napametp
(mapameTpsbl) 1) paBOTEL
a00TEI
P YCTaHOBOK
YCTaHOBOK CTeM
cuctem I1PD, a
i TIP3, a
Taxxe
TaKxKe
OLIEHUBAThH UX P —
3¢ PEeKTUBHOCTH x
¢ dexTun
HOCTb
BJIAJIETH:
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 npoexKkmoe,

nojiHvle U

codepofcameﬂbele

omeemysl HA 60NPOCHI

npakmuyeckoe 3a0anue);
OrneHka «XOpOIIO» BBICTABISICTCS 3a BBITIOJHEHUE MPOEKMHbIX pabom 8

(meopemuquKoe u

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

NPpUMEHEHRUA Nnpu 6blNOJIHEHUU uﬂdueudyaﬂbﬂbzx npoexKkmoes, omeenivbl Ha 60Nnpocsbl

(meopemuueckoe u npakmuieckoe 3a0anue);

OHCHKa «YAOBJIETBOPUTEJIbHO>» BLICTABIIICTCA 3a BBIIIOJIHCHUC NPOEKNIHbIX

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

BBIIIOJIHCHUEC pac4entHblx pa6om U Mmecmoswvix 3a0aHuUll 8 cemecmpe.

3. IlepeyeHb OLICHOYHBIX CPEICTB
Kpatkas xapakTepucTuka OIEHOYHBIX CPEICTB, UCIOJIB3YEMBIX MPU TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTallud O0O0yd4aromerocs Io

TUCLUILINHE:
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.  [lo3Bomsier  OLEHUTH
yMeHMsI 00y4YaroIUXCsl CaMOCTOSITEIbHO KOHCTPYHPOBATh
CBOM 3HAHUS B MPOLECCE PELIECHUsS MPaKTUUYECKHUX 3a/1ad U
mpoOyieM,  OpPUEHTHPOBATHCS B MHPOPMAIMOHHOM
MIPOCTPAHCTBE u YPOBEHb c(hOpMHUPOBAHHOCTH
AHAJIMTUYECKUX, HCCIIEOBATEIbCKUX HABBIKOB, HABHIKOB
MPAKTUYECKOIr0 M TBOPYECKOT0 MbIIUIeHUs. Moxer
BBITIOJIHSITHCS. B MHJIMBUIYaJIbHOM MOPSAKE 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 Pe3yIbTaTOB JIJAOOPATOPHOHN | 3aIUTHI
paboThI 10 OTUETY nabopaTopHOi
paboThl, HepeveHb
TpeOOBaHUIl K OTUETY
Tect (Tecr) Cuctema cTaHIapTU3UPOBAHHBIX 3aJIaHWH, To3BoIsIoast | KoMriekT TecToBbix
ABTOMATHU3UPOBATh MPOLEAYPY U3MEPEHHsI YPOBHS 3HAHUH | 3a7aHUiA
1 YMEHHUH 00yyarouerocs
CobecenoBanue CpencTBO KOHTPOIIS, OPraHM30BaHHOE KaK CTIeUaIbHAS Bompocsr o
(Coe) Oecena mpenoaBaTes ¢ 00yJaronMcs Ha TEMBI, CBsI- paznenam
3aHHBIE C U3Y4aeMOM TUCIUIUTMHON, M pACCUUTAHHOE Ha JTUCLUILTUHBI
BBISICHCHHE 00beMa 3HAHUH 00y4JaroIIerocs 1o onpeje-
JIEHHOMY pa3fieny, TeMe, MpolsieMe U T.11.
4. IlepeyeHb KOHTPOJIbHBIX 33/laHUl WM HHbIe MAaTepPHAJbI,

HeoO0XoaMMble [JIl OLEHKH 3HAHWI, YMEHHH M HABBIKOB, XapaKTepPHU3YHOIIHX




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

Jist Tekymero kourpoJs TK1:

[IpoBepsiemass  kommnetenuus:  OIIK-4  CmocoOeH  1eMOHCTpUpPOBATH
IPUMEHEHUE OCHOBHBIX CIIOCOOOB TMOJy4YE€HMs, IpPeoOpa3oBaHus, TpaHCIOpPTa U
UCIOJIb30BaHUsl 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

xommaectse C1 = 0,0

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

KY6OBBIﬁ OCTAaTOK — KOPPO3HMOHHOAKTHBHAA OPTraHNYCCKad JKUIKOCTh, KOTOpPasid

t t+t, 102,5+30 "
1: = ~
npu cpeaHeil Temmeparype 2 2 °C uMeeT cleayIolHe

p1 =986

(bU3UKO-XUMUYECKHE XapaKTePUCTUKHU: IJIOTHOCTh Kr/m;

TETIONPOBOAHOCTh A ~0,662 Br/(M-K); Ttemmoemkocts €17 4190 Jix/(kr-K);
JAMHAMHYECKast Bs3kocTh M1~ 0,00054 [Ta-c; OxnaxaeHne OCyIlIeCTBISAETCS BOJOM B

pexime 12 =20 oc y 12 =400(

[Iprmepsl TECTOBBIX 3aJaHUN:

1. TennooOMeHHMKOM Ha3bIBAaeTCA armapar ...

[ MPEIHA3HAYCHHBIM U1 TOJYYEHUS [apa WIA TOpAYE  BOJBI
MOBBIIIEHHOTO JIABJICHUS 32 CUET TEIJIOThI, BBIACISIEMON IPU CKUTAHUU TOIJINBA;

[ Cy>Xalui Uil TIPUBOJA DJICKTPUUECKUX TEHEPATOPOB 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.  Ilo wpuHIUIY  yCTPONCTBA, CMECHTCIbHBIC  TETIOOOMEHHHUKHU
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 TEII000MEHHUKA.

Hcxoanbie naHHbIE: MAaCCOBBIN pacxoj HarpeBaeMoi Boasl - (Gz; TeMiieparypa
HarpeBaeMou BOJIbI Ha BXOj€ t'» U Ha BbIxoje t'"»; TeMmepaTypa rperonield BoJbl Ha
BXOJIC t" u Ha BBIXOJIE -

t"); MOBEPXHOCTH HArpeBa BHITIOJHEHA U3 JTATYHHBIX TPYOOK nuaMeTpoMm dy X [ e



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. CnpoexTupoBath (paccyuTaTh) OJHOKOPIYCHYIO BBIMAPHYIO YCTAHOBKY IS
koHueHTpupoBanust Gy = 18 000 kr/u (5 Kr/c) BOIHOTrO pacTBOpa HUTpAaTa aMMOHUS
OT HAYaJIbHOW MaccoBOUM KoHIeHTpauuu by = 10 % no koneuHoit b, = 60 % mpu
CJIEIYIOIUX YCIOBUSIX: 1) 000rpeB OCYIIECTBISIETCS] HACBIIEHHBIM BOJISIHBIM TApOM
naBieHueM pr. n = 0,157 MIla; temneparypa HaceimeHus: napa t, =112,7 °C; 2)
aOCOJIIOTHOE JIaBJIEHHE B MTApOBOM MPOCTPAHCTBE BBIMAPHOTO anmnapara pesx = 0,0196
MlIla; 3) temmeparypa pacTBopa, MOCTYHAIOIIEro Ha YCTaHOBKY, tg = 20 °C; 4)
TeMIrepaTypa pacTBopa, MOCTYMAOUIEro B BhimapHoi anmapar ty, =60 °C; 5)
HauajgbHas TeMmIepaTypa oxjaxaatomeid Boabl t= 12 °C; 6) Temmeparypa cMecH
OXJIAKJAINMIE BOABI M KOHACHCATAa, BBIXOISIMIEH U3 0apOMETPUUYECKOTO
KOHJICHCATOpa, HUXE TeMIlepaTrypbl KoHJeHcamuu Ha At = 5 °C; 7) BbelmapHOM

armapar - ¢ BBIHOCHOM HarpeBaTeJIbHOM 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 Uy — 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 i1 paslefieHus: OWHApHOW cMecu O€H30J-ToayoJ, pabouee
(dbermMoBoe 4YMCI0, CKOPOCTh JIBHXKEHHS IMapa, BHICOTY U JUAMETP KOJOHHBI, €CIIH
MPOU3BOJUTENILHOCTh MO HcXoaHou cMecu F, kr/da. CopepskaHue JETKOJETY4Yero
KOMIIOHEHTa B UCXOHOM cMecH - XF, %, B quctusuisite - 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 TapCIIKaMU.
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