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Mporpamma omcumnnmHel "TennoMaccoobMeHHoe o6opyaoBaHue npeanpuatiin'; 13.03.01 TennosHepreTka u TENNOTEXHNKA; CTAPLIMNIA
npenogaesarens, 6/c Apcnatos V.M.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma omcumnnmHel "TennoMaccoobMeHHoe o6opyaoBaHue npeanpuatiin'; 13.03.01 TennosHepreTka u TENNOTEXHNKA; CTAPLIMNIA
npenogaesarens, 6/c Apcnatos V.M.

Mporpammy omvcuunnuHel paspabotan(a)(n) ctapwmii npenofasatens, 6/c ApcnaHos U.M. (Kadhenpa
BbICOKO3HEPreTn4yeckmx NpoLeccos 1 arperatos, OtaeneHne MHPOPMaLMOHHBIX TEXHONOTMIA U SHEPTreTUHECKUX CUCTEM),
[IMArslanov@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMym ocBoeHUsi o6pa3oBaTesibHOWM NPOorpamMMbli

BbII'IyCKHI/IK, OCBOUBLINIA AUncunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

MnK-2 CNOCOBHOCTbIO MPOBOAMTL PACYETHI MO TUMOBLIM METOAMKAM,
MPOEKTUPOBaTb TEXHONOMMYECKOE 060PYLOBAHME C UCMONb30BAHNEM
CTaHOapTHbIX CPEACTB aBTOMAaTM3aLUM NPOEKTNPOBAHNS B COOTBETCTBUM C
TEXHNYECKNM 3a4aHNEM

MK-3 CNOCOBHOCTBLIO y4acTBOBAThb B NMPOBEAEHNM NPENBAPUTENBHOMO
TEXHMKO-3KOHOMMUYECKOro 060CHOBaHNS NPOEKTHbIX paspaboTok
9HEProobOBHEKTOB M UX BNEMEHTOB MO CTAHAAPTHLIM METOLMKAM

BbinyckHWK, OCBOMBLUWA LUCLUMNNHY:

JonxeH 3HaTb:

OCHOBHbIE BUIbl 1 KNnaccugprkaLumio TennomMaccoobMeHHoro o6opy noBaHs; OCHOBHbIE

BUIbI TEMNOHOCUTENEN, UX CBOWCTBA 1 0BNacTb onpeneneHus; pekyrnepaTBHbIE U PEreHepaTuBHbIE
TennooOMEHHUKM 1 UX KOHCTPYKTUBHbIE 0COBEHHOCTI; ra3oXMaOKOCTHbIE U XXMIOKOCTHO-XWAKOCTHbIe
CMecuTeNbHbIe TENTO0OMEHHVKN, AeaspaTopbl U X KOHCTPYKTUBHbIE OCOOEHHOCTM; METOIbI
nposeneHns rmopognHaMmnyeckunx, TennoBbixX N NPOYHOCTHbLIX pacHeToB TennomMaccoobMeHHoro
060pynoBaHNs; UCNAPUTENBHBIE, ONPECHUTENBHbIE, BbINAPHBLIE U KPUCTANIN3ALNOHHBIE YCTAHOBKM U MX
KOHCTPYKTMBHbIE 0COBEHHOCTU; COPOLIMOHHBIE Y PEKTUCDUKALMOHHBIE YCTAHOBKM, CYLINIKN U NX
KOHCTPYKTVBHbIE OCOBEHHOCTU; METOABI MPOBEAEHUS MaTepranbHOro 1 TEMIOBOrO pacyeTa
TennoMaccoobMeHHoro 06opynoBaHUS.

JonxeH ymeTtb:

paccuuTbiBaTb M Noabupatb CTaHAaPTHOE TennoMaccoobMeHHoe 06opyaOBaAHUE; NPOEKTMPOBATL HECTAHAAPTHOE
TennomaccoobmMeHHoe obopynoBaHMe; OnpeaensiTb OCHOBHbIE reOMEeTpUYEeCcKre pa3Mepbl MalwmnH No 3afaHHbIM
yCnoBusIM 1 BblbupaTb 060pynoBaHNE; pacCyMTbIBaTb 9KOHOMMYHbIE, HAOeXHble 1 6e3onacHble pexxumMbl paboTbl 1
perynupoBaHusi TennomMaccoobMeHHOro 060py LoBaHNS; NCMONb30BaTh KOMMbIOTEPHLIE NPOrPaMMbl NPY TEMNOBBIX,
rMAOPaBIMYECKMX 1 MPOYHOCTHBIX pacyeTax TennoMaccoobMeHHOro 06opyLoBaHUS.

JlonxeH Bnanetb:

MeToAMKaMu pacyeTa CTaHAaPTHOrO TennoMaccoobMeHHOro obopynoBaHus; MeTofamm pacyeta agEKTUBHOCTM
CTaHOapTHOro TENNOMaccoobMeHHOro 060pynoBaHNS.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
NMPUMEHSATb NONy4YEeHHbIE 3HAHWS Ha NPakTuKe

2. MecTo AuCUMNAUHBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHOW obpa3oBaTe/ibHOMN NporpaMmbl BbiCLLErO
obpasoBaHus

LaHHas y4ebHas oncumnnmHa BkntodeHa B pasgen "b1.B.0 4.8 OucumnnuHbl (Moaynn)" 0CHOBHOI NpodheccuoHanbHow
obpasoBatenbHoli nporpammel 13.03.01 "TennosHepreTuka u TennotexHuka (MpombllneHHas TennosHepreTrka)" u
OTHOCUTCS K 06s13aTeNbHbIM AUCLUMANHAM.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.

3. O6bem gucuunanHbI (MOAyns) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOoCTb ANCLMMAMHBI cocTaBnsieT 9 3a4eTHbIX(ble) eanHuL(bl) Ha 324 yaca(oB).

KoHTtakTHasi paboTa - 144 yaca(oB), B TOM Y1cne nekumm - 54 yaca(os), npakTuieckne 3aHaTms - 36 vyaca(os),
nabopaTtopHble paboTbl - 54 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 144 yaca(os).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290139219
Crpanuvua 3 us 22.

o
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KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3a4eT B 5 cemecTpe; ak3aMeH B 6 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,
Paspenbl pucumnnuvHbl / MX TPYAOEMKOCTb CamocTosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tewma 1. Beegerve. Knaccugpoukaums
TennoobMeHHoro 0bopynoBaHus.
1. Knaccudpmkauns v ceoiictea 5 2 0 0 12
TennoHocuTenen.
Tema 2. PereHepaTtuBHble
2. TENNooOMEeHHUKN. 5 8 4 8 25
3.[Tema 3. Agcopbuns. Aocopbepbi. 5 8 4 8 25
4.|Tema 4. BoinapHble yCTaHOBKM. 5 8 2 6 25
Tema 5. lNeperoHka n
5.|pekTudomnkaums. PektudprkaumoHHble 6 8 8 8 8
YCTaHOBKM.
Tema 6. PekynepatuBHble
6. TEnnooOMeHHUKN. 6 6 6 6 6
Tema 7. Cywka matepunanos.
£ CywunbHble yCTAHOBKMN. 6 4 4 4 4
Tema 8. KpuctannmsaumoHHble
8. yCTaHOBKW. 5 6 4 6 25
Tema 9. KoHTakTHbIe
9 TENNOOOMEHHUKN. 5 4 4 8 14
Ntoro 54 36 54 144

4.2 CopepxaHvue AUCLUMINHDI

Tema 1. BeepeHue. Knaccudumkaumsa rennoobmeHHoro o6opyanosaHus. Knaccudpukaums n ceonctea
TennoHocuTenemn.

OcHoBHbIe BMAbI U Knaccugukaums TennoobmMeHHoro 06opynoBaHns NPOMbIWAEHHbBIX NPELNPUSTAR, X CBOWCTBA,
obnactb npuMeHeHusi. OCHOBHbIE BUAbI U Knaccudoukaums TenIoHOCUTENEN, X CBOMCTBA, 061acTb NPUMEHEHNS.

"a30XXMOKOCTHBIE U XMOKOCTHO-XMAKOCTHbIe annapartbl. VX KOHCTPYKLIMK, MPUHLIAN OEWCTBUS, PEXMMbl SKCMyaTaLmnu.
OcHosbl Tennosoro pacyera. OCHOBHbIE (PU3UKO-XMMUYECKME CBOMCTBA BNAXHOro Bo3ayxa. H-d anarpamma BnaxHoro
BO3A4yXxa. VI3ob6paxeHne 0CHOBHbIX MPOLIECCOB Ha aunarpamme. BecnomoratensHoe 060pyaoBaHme TennioMaccoobMeHHbIX
yCTaHOBOK. Hacochl, OTCTOMHMKM, LIMKNOHBI, 6pbI3rooTaennteny, 6apoMeTpruieckme KOHOeHcaTopbl, Tpy6onpoBodbl.

BcnomoraTtensHoe 060pynoBaHmne TennoMaccoobMeHHbIX ycTaHoBoK. [easpatopbl: Ha3Ha4YeHUe, KOHCTPYKLMUMW, MPUHLAM
LencTBns, ocHoBbl pacyeta. OCHOBbI NpoLecca TepMMyeckoii aeaspaunu. PacyeT neaspaunmoHHbIX KOMOHOK.

BcnomoraTenbHoe 06opynoBaHVe TennoMaccoobMeHHbIX ycTaHOBOK. OpraHmaauns oTsoaa KoHaeHcara us
TEeNoUCMoNb3yoLWKMX annapaToB, KOHAEHCATOOTBOAHMKM: NMOMNIaBKOBbIE, TEPMOAMHAMUYECKNE, TEPMOCTATUYECKNE;
noanopHele waibebl. KoHTponb 3a paboToi KoHaeHcaTooTBoA4MKOB. MeTonbl pacyeTa 6apoMeTpuyeckoro
KoHOeHcaTopa. KoHaeHcaTtHble 6aku 1 npyrve pesepsyapbl

BcnomoraTenbHoe 06opynoBaHVe TENNOMacCOOBMEHHbIX yCTAHOBOK. YCTPOMCTBA ANsl O4NCTKM Napa 1 KoHAeHcarTa.
Wcnonb3oBaHune TeNnoTbl camoMcrnapeHns KoHaeHecara.

3arp9|3HeH|/m Tennonepenarwmx I'IOBGpXHOCTGI7I TennoobMeHHNKOB: BUAbI 3arp9|3HeH|/||7|, crnocobsl O4YUNCTKMN, crnocobbl
npenoTepaweHnsA 3arp93HeH|/||7|, Bbl60p TpakTa ons TENNOHOCUTENEN NCXOOS N3 BOBMOXHOCTU OYUCTKU 3arp9|3HeH|/||7|.

Tema 2. PereHepaTuBHbie TeN1006MEeHHUKM.

KJ'IaCCI/Iq.)I/IKaLI,I/ISI pereHepaTtmnBHbIX TEnnooOMEeHHNKOB. AI'II'IapaTbI C KNNSALWWMM CNIOEM: C aKTUBHOW Hacaakom u
KOHTAKTHbI€: KOHCTPpYKUWUW, npuHUMN nencrTeuns, PEeXnMbl aKCnnyataunn. OcobeHHoCcTH TeI'IJ'IOO6MeHa, TemnepartypHble
PEeXnMbl N NoJie TeMmneparyp. Tennosoin, FI/I,D,pB.BJ'II/IHGCKI/IVI, I'IpO‘-IHOCTHOI7I pacyeTbl pereHepaTtuBHbIX TEnnooOMEeHHNKOB.

CamocTosiTenbHoe u3yyeHne. MeTogvka TennoBoro pacyeta TenNo0BMEHHNKOB C KUMSLWMUM CMOEM.
Tema 3. Apcop6uus. Ancop6epbl.
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Mporpamma omcumnnmHel "TennoMaccoobMeHHoe o6opyaoBaHue npeanpuatiin'; 13.03.01 TennosHepreTka u TENNOTEXHNKA; CTAPLIMNIA
npenogaesarens, 6/c Apcnatos V.M.

OcHoBHble NoHATMSA. AncopbeHThl. MNMpoMbiwneHHble ancopbeHThl 1 1x cBoicTBa. PaBHoBecue npu ancopbumu.
CraTnyeckas 1 anHammyeckas akTMBHOCTb ancopbeHToB. Macconepenada npu agcopbunm. Cxembl 1 annapaTtypa
ancopbumoHHbIX NpoueccoB. MatepuanbHelii 6anaHc. YcTpoicTa 1 npuHuun aencteus ancopbepos. OcHoBbI pacyeTta
ancopbepos.

Tema 4. BoinapHble yCTaHOBKMU.

BbinapHble yCTaHOBKN; NPWUHLIMMN [EeACTBMSI, OCHOBHbIE KOHCTPYKLIMI annapartoB: annapartbl C eCTECTBEHHOM U
NPVIHYOMTENbHOM LMPKYNsiUMen pacTeopa, NieHoYHble annapartsl U annapartbl ¢ NorpyXXHbiM1 ropenkamu. CBoicTea
pacTBopOB. TennoBble CXeMbl YCTAHOBKM; OM3UKO-XUMUYECKUE U TepMOANHAMNYECKME OCHOBbI MPOLIECCOB
BbiNapuBaHnsa 1 Kpuctannnsauun. BoinapueaHue nog BakyyMoM. BeinapvBaHue npu nosbllWEHHOM OABNEHNN.
TemnepartypHble noTepu npu BuinapusaHui. OCHOBbLI TEMNOBOro pacyeTa: TernnoBoi pacyeT 0AHOKOPMNYCHOW BbinapHom
YCTaHOBKM, pacyeT MHOrOCTyrneH4aToi BbinapHoi ycTaHoBKW. Bnok-cxema pacyeta. Pacnpenenexve obuiei nonesHom
pasHoCcTU Temnepatyp no kopnycam. OnTuMmuaauus eeibopa Yncna Kopnycos. HeprocbepexeHne B BbinapHbIX
yCTaHOBKaX.

Tewma 5. lNMeperoHka u pektucpmkaumsa. PeKTugpmkaLmoHHble YCTaHOBKW.

PaBHoBecue B cuctemax nap-xuakoctb. OCHOBHblE (PM3NKO-XMMNYECKME CBONCTBA XNOKNX cMeceii. [NpocTas
neperoHka n pektudpunkaums. NeperoHHble n pekTnrKaLoHHbIE YCTaHOBKW; Knaccudmkaumsa annaparos,
KOHCTPYKLMW 1 NPUHLMN OEACTBUS annaparos; U3NKO-XMMUYECcKne N TepMoamHaMmyecke OCHOBbI NMPOLIECCOB
NMeperoHKn 1 pekTudomkaumm, hasoBble AuarpamMmmbl COCTOSIHNS CMECEN XULKOCTEN: OCHOBbI KUHETUKM MaccoobMeHa;
mMaTtepuanbHbIi 1 TEMNOBOW pacyeT ycTaHoBKW. PacyeT npocTtoit neperoHku. MatepuanbHblii 6anaHc
PEKTUPUKALMOHHO YCTaHOBKM, paboune nHuW npouecca neperoHkn. MmHuManbHoe 1 peanbHoe (onerMoBOe YUCHO.
OnpepneneHre ynucna Tapenok B KONOHHe. Tennosoli 6anaHc pekTUOMKALNOHHON YCTAaHOBKN. TEXHONOMMYECKNE CXEMBI
yCTaHOBOK. [1yTN 3KOHOMMUN 3HEPTMU B PEKTUGMKALMOHHbIX YCTaHOBKaX.

Tema 6. PekynepaTtuBHbie Tenn10006MeHHUKM.

KOHCprKLI,I/II/I Hanbonee pacnpocTpaHeHHbIX TUMOB peKynepaTnBHbIX TennooOMEeHHUKOB: préanbIX, KO)KyXOpr6HbIX,
nnacTuHYaTblX, cnnpanbHbIX, MATPUYHbIX (KﬂaCCVICpI/IKaLI,I/Iﬂ). VIX OCHOBHbIE 3NEMEHTHI U Yy3nbl. KOHCprKTI/IBHbII7I n
I'IOBGpO‘-IHbII7I Tennosble pacyeThbl TEeNNoOOMEHHUNKOB. anpasnmqecmm pacyet TEeNNoOOMEHHUNKOB. COBepLI.IeHCTBOBaHI/Ie
TennoobMeHHNKOB Ha Hase nx MaTeMaTN4eckoro mMooennpoBaHus.

Tema 7. Cywika matepuanos. CyLumnbHble YCTAHOBKWU.

Buabl cywkn. CywunbHble yctaHoBKU. OBnacTi NPYMEHEHNS CYLWINBbHBIX YCTAHOBOK. Knaccudgoukaumst CywmnbHbIX
YCTaHOBOK MO pasHbIM NpuaHakam.. bapabaHHble cywmnku. TYHHENbHBIE CYWWNKU. CYLWWNKUA C KUMSLWUM CNOEM.
PacnbinutenbHble cywunku. KoHTakTHble Cywmnku. MNepuoapl Cywky Matepranos. PABHOBECHOE U KPUTUYECKOE
Bnarocofepxanve. Knaccugprkaums BnaxHblx MatepUanos U NPUHLMMNANBHBIE CXEMbI UX CYLWKM. CYWWTIbHBIE areHThbl.
KuneTnka cywkun. MeToabl pacyeta BpEMEHU CYLWKY B €€ NMEePBOM 11 BTOPOM NMepUoaax. MatepuanbHblii 6anaHc
KOHBEKTUBHOW CyLIMbHOM ycTaHOBKM. CocTaensiowme TennoBoro HanaHca CywmnbHoM ycTaHoBKW. TeopeTnyeckas
cywwmnka.

Tema 8. KpuctannusaumoHHble YyCTaHOBKM.

Obwme cBefeHUs (PaCTBOPUMOCTb; HACBILEHHBIE , MEPECHILEHHbIE 1 HEHACHILLEHHbIE PACTBOPbI; CNOCO6bI CO3aaHNUs
nepechllleHnsl pacTBopa; CTafuy NnpoLecca KpUcTannsawumm; MeToabl KpUCTannuaaumnm; aanykTneHas
KprcTannusaums). YCTPOWCTBO 1 NMPUHLMN OeACTBUS KPUCTaNNIM3aTopoB (NMOBEPXHOCTHLIE KPUCTaNIn3aTopbl, 06 beMHbIE
KpVCTannn3aTopbl, NOBEPXHOCTHO-06bEMHbIE KpUCTannma3aTopsbl). MatepuanbHblii 1 TennoBoi 6anaHch
KpvcTannusaumu.

Tema 9. KoHTaKkTHbIe TENTO0OMEHHUKM.

CMecuTenbHble TennoobMeHHUKN. KOHCTPYKLUM CMEeCUTENbHBIX TENN00OMEHHUKOB. TennoBoi 1 MatepuanbHblli 6anaHc
CMecuTeNbHbIX TennoobmeHHUKOB. Ckpy66epbl nonbie. Ckpybbepbl HacanouHble. PacueT ckpybbepos. Cuctemsl
060pOTHOr0 BOJOCHAOXEHMS, UX Ha3HavYeHne n knaccudgoukaums. MpagnpHn. CpaBHUTENBHASA XapaKTepUCTNKA
OCHOBHbIX TUMOB rpaampeH. KOHCTPYyKLMS BEHTUNSTOPHON rpagupHA 1 annapara Bo34yLWHOro oxnaxaeHus. Bolbop
pacyeTHOl TeMnepaTypbl U BNaXHOCTW aTMOCHEPHOro BO3ayxa.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AuCUUIIMHE (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMTOPHYIO CaMOCTosITeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YuTarT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPaBOYHYIO MTEPaTypy, BbINONHSAT 3aJaHuUsi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTCs HOPMaTUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsnok opraHM3aLmmy 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHuctepcTBa obpasoBaHus n Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

PerucTtpaumonHblii Homep 10290139219 iy PAEKTPOHHBIH
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Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeAeHMS! TEKYILEr0 KOHTPONS YCNEBAEMOCTU 1
MPOMEXYTOYHOW aTTecTaunm obyyarowwmxcs dpeaepanbHoro rocyLjapcTBeEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicllero obpasosaHus "KasaHckuii (MpuBonxckuin) coenepanbHblii yHuBepeutet™"

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmnpoBaHnm poHAa OLEHOYHbIX CPEACTB ANs
NpPoBeLEHNS TeKyLLel, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs (penepanbHoro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxXxckuit) denepansHblii
yHuBepcutet""

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTENbHbBIX PECYpcax heaepanbHOro
rocynapCTBEHHOr0 aBTOHOMHOIO 06Pa30BaATENBHOIO YYPEXLEHUS BbICIIErO NPOCECCMOHANBHOr0 06pasoBaHus
"KasaHckuin ([MprBonxckuin) chepepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNoNb30BaHMIO B
y4yebHOM npoLecce 1 yaaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0By4YeHNs
oefiepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pa3oBaTebHOrO yypexAeHns Boiciuero obpasoBaHus "KasaHckui
(MpuBonxckuin) hbenepanbHblil yHuBepcutet™"

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHMUIA 06yYatoWwmxcs
B (peiepanbHOM roCyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM YHPEXAEHNM BbiCllero obpasosaHus "KasaHckuii
(MpwBoONXCKMA) hepepanbHbln yHusepcutet™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHst 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3naHuii B
oefiepanbHOM rocynapCcTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOgECCUOHANBHOIO
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepancHblli yHuBepcutet™

Hay4Has anekTpoHHas bubnunoTeka - elibrary.ru

Hay4Hasi anekTpoHHas bubnuoteka - http://biblioclub.ru/

OBC "3HaHuyM" - http://znanium.com

ObC "KOHCYNbTAHT CTYLEHTA" - http://www.studentlibrary.ru/
OBC "Manb" - http://e.lanbook.com

ONeKTPOHHbIN kaTanor HabepexHo4yenHuHckoro nHetutyta K(M)ady -
http://kpfu.ru/chelny/study/library/elektronnyj-katalog

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

6.1 MepeyeHb KOMMNETEHLUN C YKa3aHUEM 3TanoB ux popMUpOBaHUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOMN
nporpamMMbl U OOPM KOHTPOJISI UX OCBOEHUS

dopma KOHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMbl (pa3pernbl) AUCLUNUHDBI

CemecTp 5
TeKyLLM KOHTPO/Ib

1. BeeneHue. Knaccudprkaums tennoobMeHHOro 06opynoBaHus.
1 |YcTHbI onpoc nKk-2, rnK-3 Knaccundomkaums v cBoicTea TennoHocuTenei.
2. PereHepaTuBHblE TEMIOOOMEHHUKM.

2 Mucbmenras pagota MnK-3, rnK-2 4. BbinapHble yCTaHOBKM.

3 |YcTHbI onpoc MnK-3, rnK-2 3. Aocopbums. Aocopbepbil.
3auer
CemecTp 6
TeKyLL U KOHTPO/Ib
1 |YcTHbI onpoc MnK-3, rnK-2 6. PekynepaTuBHble TENNO0OMEHHUKN.

2 Mucbmenras pabota MnK-3, rnK-2 7. Cywka matepuanos. CywunnbHble yCTaHOBKMN.

3 |YcTHbI onpoc MK-2 5. lNeperoHka n pektudumkaums. PekTngpnkaumoHHble YCTaHOBKM.
9k 3ameH

6.2 OnucaHue nokasartenen n KpUTepmes OLLEHUBaAHNS KOMMNETEHLMIA Ha pa3uyHbIX 3Tanax ux oopMmpoBsaHus,
onucaHue LUKan oueHuBaHUs

Kputepum
Kg:‘;g‘gﬁﬂ OLI.SHM?;HVISI 3ran
OTnAN4YHO Xopoliuo Y nosn. Heyn.
CemecTp 5
TeKkywW Ui KOHTPOb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MNpekpacHo ocsoeH
NOHATUIHBIA annapar.
MNMpoaeMoHcTprpoBaH
BbICOKWI YPOBEHb

Xopolo ocBoeH
NOHATWIAHBIN annapar.
lMpoaeMoHcTpupoBaH
XOPOLNIA ypOBEHb

OCBOEH HaCTU4HO.
MoHMMaHmne oTaenbHbIX
NONOXEHUN N3
marepumana rno Teme.

MoHnMaHue maTepuana
pparmeHTapHoe nnu
oTcyTcTByeT. HeymeHue
bopMynnpoBaTb CBOU

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO. 3
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
lMncbmeHHas  |[paBunbHO BbINONHEHDI |[IpaBuIbHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
ancumnnuHe.
CemecTp 6
TekyLLUA KOHTPONb
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTHAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO. 3

NMoHMMaHNa MaTepuana. [noHumaHus Matepuana. |Y4oBneTBopuTeNbHOe [Mbicin, obcyxaatb

[MpeBocxonHoe ymMeHne |Xopolwee yMeHune yMeHve ONCKYCCUOHHbIE

doopMynnpoBaTb CBON  |popMynnpoBaTb CBOM  |ChOPMYNMpPOBaTb CBOW  [MONOXEHUS.

Mbicnn, obcyxaatb Mbicnn, obcyxaatb Mbicnn, obcyxaaTb

ONCKYCCUOHHble ONCKYCCNOHHbIE ONCKYCCUOHHbIE

MONIOXEHUA. NMONOXEHUS. MONOXEHNS.

~ AEKTPOHHE H
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbmeHHas  |MpaBUNbHO BbINONMHEHBI |[paBMIbHO BbINONHEHA (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 5

TekyLLU KOHTPONb
1. YcTHbIN onpoc

Tembl 1, 2

1. OCHOBHble BMIbl U Knaccudgounkauusa TennoobMeHHoro o6opynosava NPOMbIWNEHHbIX I'Ipe,El,I'IpMﬂTIAVI, WX CBOWCTBA,

obnacTb NpPUMeEHeHNS.
2. OcHoBHble BUAbI U Knaccugukaums TENNOHOCUTENER, X CBOWCTBA, 06NacTb MPUMEHEHMS.

3. BcnomoratenbHoe 060pynoBaHme TennoMaccoobMeHHbIX YCTaHOBOK. Hacochl, OTCTOMHUKMA, LIMKIIOHbI,
6pbi3rooToenuteny, 6apoMeTpuyeckne KOHAEHcaTopbl, TPYOONpPoBOAbI.
4. BcnomMoratenbHoe 060pyaoBaHue TENNOMaccooOMeHHbIX YCTaHOBOK. J[leaspatopbl: Ha3HaYeHWe, KOHCTPYKLNK,
NPUHUMN OeicTBNS, OCHOBbI pacyeTa. OCHOBbI MpoLecca TEpMUYECKO feaspauun. PacyeTt aeaspaumoHHbIX KOMOHOK.
5. BcnomoratenbHoe 060pyAoBaHue TennoMaccoobMeHHbIX ycTaHoBok. OpraHnsaumns oTBoaa KoHaeHcarta 13
TEennounCnoNb3yloWwmx annapaTos, KOHAEHCAaTOOTBOAUVKW: NOMNIaBKOBbIE, TEPMOAMHAMUYECKME, TEPMOCTATUYECKNE;
noanopHele waibbl. KoHTponb 3a paboToit KoHAaeHcaTooTBoA4YMKOB. MeToabl pacyeTa 6apoMeTpunyeckoro KoHaeHcaTopa.
KoHaeHcaTHble 6aku 1 apyrue pesepsyapbi
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Mporpamma omcumnnmHel "TennoMaccoobMeHHoe o6opyaoBaHue npeanpuatiin'; 13.03.01 TennosHepreTka u TENNOTEXHNKA; CTAPLIMNIA
npenogaesarens, 6/c Apcnatos V.M.

6. BcnomoratensHoe 060pynoBaHue TennoMaccoobMeHHbIX YCTaHOBOK. YCTPOWCTBA AMSl O4MCTKM Napa U KoHOeHcaTa.
Mcnonb3oBaHune TennoThl CaMoMCnapeHust KOHAeHcaTa.

7. 3arpsiaHeHus Tennonepenarowmnx NoBepxHOCTen Tennoo0bMeHHNKOB: BUAbl 3arpsi3HEHUIA, cCNocobbl 04MCTKN, Crocobbl
NpenoTBpalleHNs 3arps3HEHUiA, BbIBOp TpakTa Ans TENNIOHOCUTENER UCXOAS U3 BO3MOXHOCTU OYUCTKN 3arpsisHEHWA.
8. PereHepatuBHble TeNNo0OMEHHUKN HEMPEPbIBHOrO 1 NepnoaNYecKoro 4eicTens (C HEMOABUXHOM 1 NOOBUXHOW
Hacagkamm): HadHaYeHne, KOHCTPYKUNS, MPUHLIAN OeACTBMSA, HeJOoCTaTKN 1 NPenMyLecTBa.

9. TennoBoW pacyeT pereHepaTnBHbIX TEMNOOOMEHHKOB.

2. NMucbmeHHas pabora

Tema 4

. MokaxuTe cywHOCTb NpoLiecca BeinapueaHns, 0bnacTy ero NPakTUHECKOro NPUMEHEHNS.

. Kakoe HasHayeHve nmeeT BbinapuBaHme pacTBopoB?

. Kakoit u3 npoueccoB nponcxonuT npv BeliNaprBaHnm: KMNeHWe Uim ncnapeHue pacTeopa unm oba npowecca?

. YeM oTnnyaeTcs BbinapreBaHne BOAHbLIX PACTBOPOB OT UCMAPEHUS YACTON BOObI?

. YTo HasbiBaloT pacTeopamu?

. MepeyncnmTe oCHOBHbIE TEMNNOGU3NYECKNE CBONCTBA BOLAHbBIX PACTBOPOB U NX BANSHWE HA NPOLECC BbiNapyuBaHNS.
. Kakyto BennunHy HasbiBaloT KOHLeHTpaunen pacteopa ?b?? MNpusennte coopmyny ansa ?b?. Kak nameHsotTcs
TENNOEMKOCTb, BA3KOCTb, MNOTHOCTb, TEMNEpPATypHas AENPECCUS pacTBOpa C NOBbIWEHNEM €ro KOHUEHTpaumun?
Mpueeaunte cbopmyny ong yoenbHON TENNOEMKOCTM pacTBopa.

8. Yto HasbiBaloT TEMMNEpaTypHON aenpeccuein? Kak oHa M3MeHsSIeTca B 3aBMCUMOCTY OT KOHLIEHTpaumm 1 gasneHunsa?
HasosuTe Tpy BMOa TemMnepaTypHOU Oenpeccun.

9. Kak na3meHsieTcst donaunko-xmmmyeckas TemneparypHas nenpeccusi pacteopa C NoBbIWEHNEM U MOHUXEHVEM OaBEHNS
B NpocTpaHcTBe Hag pacTtsopom? [Nprneenmte coopmyny TuwweHko (CMbicn, oopMyna, BENNYMHbI, Pa3MEPHOCTHN).

10. [lns kakmx pacTBopoB Bonblue 3HaYeHNe PUINKO-XMMUYECKON TeMMNepaTypHOI Aenpeccuu: ¢ 60NbILMM MU MEHBLINM
MONEKYNSPHBIM BECOM?

11. Yto aBnseTtcs ABUXYLEH CUNOA €CTECTBEHHON LIMPKYNAaLMN pacTBopos?

12. ['me NapoXuOKOCTHAs 3MyNbCUSI UIMEET MEHbLIYIO MNIOTHOCTb: B LLUPKYNSLMOHHOM (ONyckHO) Tpybe nnu B
KUNSTUNbHbIX TPYOKax?

13. imeeTcsa nu umnpkynaums pacteopa B MNAEHOYHbIX BbiNapHbIX annaparax?

14. Packpoiite KOHCTPYKTUBHbIE 0COBEHHOCTM BbiNapHbIX annapaTtos (BA), X OCHOBHbIE OTANYUS OT TEMNOOOMEHHMKOB.
Knaccudomkaums BA no npuHumny paboTel. Knaccugpukaumst BA no gaeneHuto BHyTpy annapara.

15. Y10 NOHMMaeTcsa NoA, NONes3Ho Pa3HOCTbIO TeMnepaTyp BbINAPHOrO annapara (NonesHon pasHoCTbio TeMnepartyp
MeXy NMepBNYHbIM 1 BTOPWYHBLIM NMapoM B BbiNapHOM annapTtae)? B yem pasnnuune npu pacyete paboyein cpenHeit
IBUXYLEN cunbl B TENNO0BMEHHUKAX 1 BbiNapHbIX annaparax?

16. C Kakoi uenbto B BbiMAapHbIX annaparax co3f4atoT yCnosus 4ns LMpKynsauum Beinaprsaemoro pactsopa? Nokaxurte
LUMPKYNSLNOHHBIA KOHTYP B BbiNapHbIX annapartax C eCTECTBEHHON LMPKynaunei.

17. Kakue Tvnbl annapatos LenecoobpasHo NPUMEHSTb AN BbiNapyBaHUs KPUCTANNM3YIOWMXCS, NEHSWMNXCS, BA3KUX,
KOPPO3UOHHO-aKTUBHbBIX, MAIOMUHEPANN30BaHHbIX PaCcTBOPOB?

18. Kakue Tvnbl BbiNapHbIX annaparoB cleasyeT NPUMEHSATb NPY BbiNapuBaHUM KPUCTaNIM3YOWNXCSA PacTBOPOB U Kakue
ONs NEHAWMUXCS pacTBoOpoB?

19. Kakoii n3 BbinapHbIxX annapaTos B Honblieit CTeNeHN NOABEPXKEH OTNOXEHUIO HAKMMW HA NOBEPXHOCTU Harpesa: ¢
NPVHYAUTENbHOW LMPKYNSUMei UM ¢ eCTeCTBEHHON?

20. B kakunx cnyyasx LenecoobpasHo NpMMEHEHMWE BbINapUBaHNS C NOrPYXXHbLIMU ropenkamm?

21. MNocTpoinTe TemnepaTypHbIi rpaduk BbiNapHOM YCTAHOBKU (C ykasaHMeM Oenpeccuin).

3. YcTHbIN onpoc

Tema 3

. OCHOBHbIe NOHATUS ancopbumnu.

. AncopbeHTbI.

. MpomblwneHHble ancopbeHTbI 1 UX CBOMCTBA.

. PaBHOBecue npu ancopbuuu.

. Ctatuyeckast n nMHammyeckasi akTMBHOCTb aacopbeHTOoB.

. Macconepegnaya npu agcopbunm.

. CxeMbl 1 annapatypa afcopOLUOHHBIX MPOLIECCOB.

. MatepuanbHbiit 6anaHc ancopbumu.

. YcTpoiicTBa 1 npuHUMn aerctens ancopbepos.

10. OcHoBbI pacyeTa ancopbepos.

3auert

Bonpochl k 3a4eTy:

1. OCHOBHbIe BMAbI 1 Knaccugoukaums TennoobMeHHOro 060pyAoBaHnst MPOMBIWNEHHBIX NPEANPUATAA, UX CBOWCTBA,
0bnactb NPUMEHeHMs.

2. OCcHOBHbIe BUAObI 1 Knaccudgounkauusa TENNOHOCUTENEN, UX CBOICTBA, obnactb NPUMEHEeHNA.

3. BcnomoratenbHoe 060pynoBaHie TennoMaccoobMeHHbIX YCTaHoBOK. Hacochl, OTCTOMHUKM, LIMKIOHDI,
6pbi3rooTaenuteny, 6apoMeTpuyeckmne KoHAeHcaTopbl, TPYOONPOoBOAkI.

NO O~ W =

O©CooNOOOGTh~wWwN =

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290139219
Crpanunua 9 us 22.

o



Mporpamma omcumnnmHel "TennoMaccoobMeHHoe o6opyaoBaHue npeanpuatiin'; 13.03.01 TennosHepreTka u TENNOTEXHNKA; CTAPLIMNIA
npenogaesarens, 6/c Apcnatos V.M.

4. BcnomoratenbHoe 060pynoBaHUE TEMNOMAcCOOOMEHHBIX YCTaHOBOK. [leaspatopbl: Ha3HAYeHWE, KOHCTPYKLNM,
NPUHUMN OeiCTBNS, OCHOBbI pacyeTa. OCHOBbI MPoLEcca TEPMUYECKON feaspauun. PacyeTt aeaspaumoHHbIX KOMOHOK.

5. BcnomoratenbHoe 06opynoBaHne TennoMaccoobMeHHbIX ycTaHoBOK. OpraHmaaums oTBoAa KoHaeHcarta 13
TENNoNCNoNb3yLWMX annapaTos, KOHAEHCATOOTBOAYMKN: MNOMNABKOBbIE, TEPMOANHAMUYECKNE, TEPMOCTATNYECKME;
noanopHble waibbl. KoHTponb 3a paboToli KOHAEHCATOOTBOA4MKOB. MeToabl pacyeta 6apoMeTpMYECKOro KoHaeHcaTopa.
KoHpeHcaTHble 6aku 1 apyrve pesepyapbl

6. BcnomoratenbHoe obopynoBaHune TennoMaccoobMeHHbIX YCTaHOBOK. YCTPOMCTBA ASt O4MCTKM napa U KoHAeHcaTa.
Mcnonb3oBaHune TeNNOThl cCaMoCnapeHust KoH4eHcaTa.

7. 3arpsi3HeHuns Tennonepenalowmnx NoBEPXHOCTEN TeNNO0BMEHHNKOB: BULbI 3arpsi3HEHWi, crnocobbl 04UCTKM, CNOCo0b
NpeLoTBPALLEHNS 3arpA3HEHUIA, BbIBOP TpakTa AJis TENNOHOCUTENEN NCXOLA N3 BO3MOXHOCTU OYNCTKMN 3arpsi3HEHUIA.
8. Knaccndoukaums pereHepaTmBHbIX TENI00OMEHHUKOB. PereHepaTtunBHble TENNO0OMEHHMKIN HENPEPBIBHOMO 1
nepuoanyeckoro AencTeus (C HENOABUXHOM U MOABMXHON Hacaakamu): Ha3HavyeHne, KOHCTPYKLUNS, MPUHLWN OEACTBUS,
HeLoCTaTku 1 NpenmyllecTsa.

9. Annapartbl C KMNSLWMM CIOEM: C aKTUBHOW HACAAKOW N KOHTaKTHbIE: KOHCTPYKLMMW, MPUHLNM OEACTBUS, PEXMMbI
akcnnyatauumn. OcobeHHOCTU TennoobMeHa, TeMnepaTypHble PEXMMbI U Mone Temnepatyp. TENNOBOM, rMApaBINYECKUIA,
NPOYHOCTHOW pacyeTbl pereHepaTuBHbIX TENNOOOMEHHMKOB.

10. OcHOBHble MNOHATUSI aacopdumu.

11. Ancop6eHThI.

12. MNpoMblwneHHble aicOPOEHThI 1 UX CBOMCTBA.

13. PaBHOBecKWe npu agcopbumu.

14. CTaTuyeckas v gnHamMuyeckas akTMBHOCTb aAcopOEHTOB.

15. Macconepegnaya npu agcopbumn.

16. CxeMbl 1 annapatypa aficopOLMOHHBIX MPOLIECCOB.

17. MatepuanbHbiii 6anaHc agcopbumm.

18. YcTporicTea 1 npuHUMN neictens ancopbepos.

19. OcHoBbI pacyeTa agcopbepos.

20. MokaxuTe CyWHOCTb NpoLiecca BbinapmBaHus, 0bnactu ero NPakTM4eCcKoro NPUMeHeHNS.

21. Kakoe HasHayeHne nMeeT BbinapuBaHne pacTsopoB?

22. Kakoit 13 npoLeccoB NPOUCXOANT NPV BbiNapuBaHWN: KUMEHWE UN UCMApPeHUe pacTeopa unu oba npotecca?

23. Yem oTnnyaeTcs BbinaprBaHne BOAHbIX PACTBOPOB OT UCMapPEHMs YACTON BOAbI?

24. Y10 HasbiBalOT pactsopamn?

25. MNepeuncnute 0CHOBHblE TEMNOU3NYECKME CBOWCTBA BOAHBIX PACTBOPOB U X BAMSIHWE HA MPOLECC BbiNapuBaHus.
26. Kakyto BennyrHy HasbiBaloT KOHLEHTpaumein pactsopa ?b?? MNpuseante chopmyny ans ?b?. Kak nameHsorcs
TEnnoeMKOCTb, BA3KOCTb, MAOTHOCTb, TEMNepaTypHas Aenpeccus pactsopa C NOBbIWEHNEM ero KOHUeHTpauun?
MNpuseonTte doopmyny Ons yaenbHOW TENNOEMKOCTM pacTeopa.

27. TemnepatypHas genpeccus. Kak oHa M3MeHSeTCs B 3aBUCUMOCTM OT KOHLIEHTpaumm u aaeneHusa? Hasosute tpu
BMIa TeMnepaTypHomn nenpeccum.

28. Kak nameHseTcs omanko-xmMmyeckas TemnepaTtypHas nenpeccus pactsopa C NOBbIWEHNEM Y MOHUXEHUEM
DaBneHns B NpOCTpaHCTBE Had pacTBopom? MNpunsenmnte chopmyny TuileHKo (cMmbicn, oopMyna, BENNYMHBI,
pasmMepHoCcTH).

29. [1ns kaknx pacTBopoB Honblie 3HAYEHNE PUIUKO-XMMUYECKO TEMNEPATYPHON Aenpeccum: ¢ 60NMbLWNM MY MEHBLIUM
MONEKYNSPHbIM BECOM?

30. Yto sBnseTcs ABMXYLLEN CMNON €CTECTBEHHON LMPKYNALUM pacTBOPOB?

31. 'oe NapoXunokocTHas aMyNbCUS UMEET MEHbLLYIO MAOTHOCTb: B LIMPKYNSILMOHHO (ONyCKHOM) Tpybe unn B
KUNATUNBHBIX TPyOKax?

32. VimeeTcs nv LMPKYNsSILMS pacTBopa B NMNEHOYHbIX BbiMapHbIX annapaTtax?

33. PackpoiiTe KOHCTPYKTUBHbLIE 0COBEHHOCTU BbiNapHbIX annapatos (BA), ux OCHOBHbIE OTANYMSI OT TENN00OMEHHUNKOB.
Knaccudpmkauus BA no npuHumny pabotbl. Knaccudprkauus BA no naeneHuto BHyTpU annapara.

34. Uto noHUMaeTcs noL nonesHom pa3HOCTbO TeMnepaTyp BbiNapHOro annapara (nonesHom pasHoCTbO Temneparyp
MEeX [y MEePBUYHbIM 1 BTOPUYHBIM MApoM B BbINapHOM annaparte)? B uem pasnuune npu pacuyete paboyeii cpenHeit
IBVXYLLER cunbl B TENI00OMEHHUKAX W BbINApHbIX annaparax?

35. C kakow Lenbto B BbiNApHbIX annaparax co3aaroT YCNoBUSA 4SS LMPKYNSunm BbinaprueaeMoro pacteopa? lNokaxuTe
LMPKYNSLNOHHBIA KOHTYP B BbiNApHbIX annapartax ¢ eCTECTBEHHON LMPKYNAUMEN.

36. Kakue tunbl annapaTos LenecoobpasHo NpUMEHSTb 1S BbINAPUBAHNUS KPUCTANNMU3YIOWNXCS, NEHSWMXCS, BAKMX,
KOPPO3UNOHHO-aKTUBHbBIX, MAIOMUHEPANN30BaHHbIX PACTBOPOB?

37. Kakme Tunbl BbINapHbIX annapaTos cnegyeT NPUMEHATb MPU BbiNapuBaHUn KPUCTaNNIU3YIOWMXCS pacTBOPOB, U Kakue
TUMbI ANS NEHSWNXCSA PacTBOPOB?

38. Kakoit 13 BbinapHbIx annapaTtoB B 60nbluei CTENEHN NOABEPXEH OTIOXEHMIO HAKMM Ha NMOBEPXHOCTY Harpesa: ¢
NPVHYOUTENBHOWN LIMPKYNSUMEA Nnm ¢ eCTECTBEHHON?

39. B kakux cnyyasx LenecoobpasHo npMMeHeHne BbinapuBaHns ¢ NOrpyXHbIMU ropenkamm?

40. MNocTpoiTe TeMnepaTypHbI rpadovk BbINAPHON YCTaHOBKM (C ykasaHueM Aenpeccui).

41. OxapakTepunsyinTe MeToabl NPOBEAEHMS NpoLecca BbinapnBaHns nog BakyyMoM, Npu atMOCHEPHOM AABEHWMN U MO4,
MOBbLIWEHHBLIM AaBneHneM. Packpolite 0COHEHHOCTM OLHOKOPMYCHOrO M MHOrOKOPMYCHOrO BbiMapUBaHMS,
Nnepuoanyeckoro 1 HeNPEepPbLIBHOMO BbiNapuBaHusl.
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Mporpamma omcumnnmHel "TennoMaccoobMeHHoe o6opyaoBaHue npeanpuatiin'; 13.03.01 TennosHepreTka u TENNOTEXHNKA; CTAPLIMNIA
npenogaesarens, 6/c Apcnatos V.M.

42. Y10 NoHMMaeTcs nog BTOPMYHbLIM NapomM? YTo noHMMaeTcs noa sKcTpa-napom? HYro noHmmaeTcs nog MaTbiM napom?
Y10 noHMmaeTcs nog nepsMYHbIM Napom?

43. Bo ckonbko npuMepHo pa3 6onblue pacxon napa Ha 1 Kr BbinapeHHOW BoAbl B OJHOKOPMYCHOM YCTaHOBKE Mo
CPaBHEHWIO C TPEXKOPMYCHOM NpW X OANHAKOBbIX MPOU3BOAUTENBHOCTAX?
44. [Ins BoinapuBaHunsl Kakux pacTBOPOB MPUMEHSIIOT NPOTUBOTOYHYIO MHOMOKOPMYCHYIO YCTAHOBKY ?

45. Kakolt KoahhULIMEHT TENNOOTAAYM NMEET BONblIoe 3HAYEHNE: OT KOHLEHCUPYIOLWErocs napa K CTEHKE UK OT CTEHKU
K KUMSILLEMY KOHLLEHTPMPOBAHHOMY pacTBopy?

46. Kakue BbinapHble YCTaHOBKM MEoT 6ONbLUO YAeNbHbIA pacxos napa Ha 1 Kr BbiNapeHHOW BOAbI: NEPUOLNYECKOTO
U HEMPEPBLIBHOTO LEWCTBNSA?

47. TpebyeTcs nu ycTaHOBKA Hacoca Ans nofadun pacteopa, eCnv BuinapHol annapart paboTtaeT non BakyymMom?

48. Kakme npeumyliecTsa NMeeT NpUMEHEHNE BakyyMa B BbiNapHON yCTAHOBKE?

49. HazoBunTe 1 06bsSICHUTE TEXHNYECKME CMOCOBHI BbiNaprBaHUS PACTBOPOB.

50. N306pasunTe cxembl BbiNapHbIX YCTAHOBOK C annaparamu NoBepxXHOCTHOrO Tvna.

51. Cxema KOHTaKTHOro BblNapuBaHus pacTBOPOB.

52. 1ns Kakunx uenei NPUMEHSIOT BbiNapHble YCTAHOBKWU C TeMNnoBbIMX Hacocamu?

53. Kakoe 3Ha4eHue nmeet MHOrocTyneH4YaThiin npuHUMN BbinapueaHna? MNpreseanTte oopmyny Ans pacxona rpetowero
napa npu MHOrOKOpPMyCHOM BbinapmeaHum ?D?.

54. O6bsiCHUTE HAa3HaYeHe KOHOEHCATOPOB Napa 1 HazHavyeHWe NoLorpeBaTteneil pacTeopa B CxeMax BbiMapHbIX
yCTaHOBOK. HapucynTe npuHUmMnmanbHble CXeMbl MHOMOKOPMYCHbIX BbINapPHbIX YCTAHOBOK.

55. HasoBuTE MCTOYHUKIN BTOPUYHOWM TENNOThI B BbIMNAPHbLIX YCTAHOBKAX 1 MYTU €€ UCMOMb30BaHus.

56. BeinapvBaHuve ¢ TennosbiM HacocoM. Korna sToT BMA BbiNaprBaHUs 3KOHOMUYECKN LienecoobpaseH?

57. N3 kakoii CTyneHn YeTbIPEXKOPNYCHO BbiNapHOM YyCTAHOBKM Honee aKOHOMUYEH 0TOOp akcTpa-napa?

58. lns Kakmx pacTBOPOB NPUMEHSAETCS CXeMa C NapanienbHbiM NUTAHNEM?

59. HasHayeHune HyneBoro kopnyca.

60. HazHayeHne bapoMeTprn4eckoro KoHageHcartopa.

61. Koroa npnMeHsieTcs cxema ¢ AByMS rpetoWwmmm areHTammn?

62. MpuHuMn paboTbl agnabaTHOW NapPHOR YCTAHOBKM 1 ee 0651acTb NPUMEHEHNS.

63. 1ns Kaknx pacTBopOB NMPUMEHSIIOTCS YCTAHOBKM C annaparamm norpy>XHoro ropeHns?

64. YpaBHeHue MaTepuanbHoro 6anaHca npouecca BbinapveaHus 6e3 yyeta notepb pacteopa (popmyna, CMbICH,
BENVYMHbI, Pa3MePHOCTW). BbiBOL OCHOBHOIO ypaBHEHUst MaTepranbHoro 6anaHca ons onpeneneHns Konm4ecTsa
BbINAPEeHHOW BOAbI W, KI BOAbI/KI pacTBopa.

65. dopmyna (C BEIBOOOM) LS ONpeneneHnst KOHLeHTpaumm pacteopa bn no kopnycam. OnpeneneHme nonHoi
TeMnepaTtypHOi Oenpeccnu B BbINApHOM annapare.

66. Tennosble 6anaHchbl U pacxo napa 4ns BbiNapHbIX YCTAHOBOK HEMPEPLIBHOTO AeNCTBMS No MeTody TULWEHKO.

67. Ob6wwe cBedeHNs No KpUucTannnsaumm (pacTBOPUMOCTb; HACHIWEHHbIE, MEPECHILEHHBIE U HEHACHILEHHbIE PACTBOPSI;
cnocobbl CO3aaHNs NEPECHIWEHNS PACTBOPA; CTAANMU NPOLLECCA KPUCTaNIM3aLUmm; MeToabl KpucTannnsawumu;
apnyKTMBHAs Kpuctannmnsaums).

68. HaszHayeHue npouecca kpuctaninsauuu.

69. N3oTepMuyeckmin MeTon Kpuctanamsauuu.

70. N3ornapryecknin MeToq, Kpuctannnsaumm.

71. TennoBsoit 6anaHc kpucTannmaaumm.

72. MatepuranbHblii HanaHc kpuctannmaawuu.

73. OCOBEHHOCTN KUHETUKM Kpuctannmnsauun. YpaBHeva MaccooTtaoadyun n Mmacconepenadn npu Kpuctannmdaumin.
Wcnonb3osaHue YpaBHEHNA Macconepenadn onga onpeneneHmnsa CKopocTn npouecca KpI/lCTaJ'IJ'II/ISaLI.I/II/I?

74. YCTPOWCTBO U MPUHLMN AEWCTBUSA MOBEPXHOCTHBIX KPUCTaNIM3aTopos.
75. YCTPOMCTBO U NPUHLMM OEACTBUS 0O BEMHBIX KPUCTaNIN3aTopOB.
76. YCTPOWCTBO 1 NPUHLIMN AEeACTBMS NOBEPXHOCTHO-06bEMHbBIX KPUCTaNIM3aTopoB.

77. Mpouecchl pasneneHnsl pacTBOPOB YacTUYHOW KpucTannusaumeii. ConoctaebTe KOagMUMEHT pasaeneHus npu
KpVCTannnsaumm ¢ KoagopmuUMeHTOM OTHOCMTENBHON NETYYeCTU NPV NEePeroHkn XnokocTen.

78. OnpepeneHvie Ynucna CTyneHen pasneneHms npu pasneneHny pacTteopos METOA0M (PpakLMOHNPOBAHHON
Kpuctannnsauun?

79. OnpepeneHve CTyneHen N3MeHeHs KOHLEHTpauum npu pasaeneHmm pacTsopoB NPOTUBOTOYHON MHOrOCTyNeHYaTowm
Kpuctannusaumen.

80. CMecutenbHble TENNOOBMEHHNKM, X HA3HAYeHMe.

81. KoHCTpyKLMM cMecuTenbHbIx TennoobMeHHUKOB.

82. TennoBoi 1 MaTepranbHbIii HanaHc CMECUTENbHBIX TENNO00BMEHHUKOB.

83. Cuctembl 060POTHOrO BOAOCHABGXEHNS, NX HA3HAYEHNE 1 Knaccudrkaums.

84. paonpHw.

85. CpaBHUTENbHAs XapakTepuUCTKa OCHOBHbIX TUMOB rPaaupeH.

86. KoHCTpyKUMS BEHTUNATOPHOW rpagupHy 1 annapata BO34yWHOro oxnaxaeHvs. Boibop pacuyetHoi TeMnepatypbl
BNI2XHOCTWN aTMOCepHOro Bo3ayxa.

87. CMecutenbHble TeNNOOBMEHHNKIN (OPOCUTENBHBIE MONbIE annaparthl): Ha3HaYeHne, KOHCTPYKLMS, MPUHLIMN AeACTBUS,
HepocTatku 1 npenmyllecTsa. Ckpybbepbl nonbie.
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88. CMecuTenbHble TENNOOOMEHHNKU (HACaA0YHbIE annaparthl): Ha3HaYeHe, KOHCTPYKLUMS, MPUHLMN OeACTBUS,
HepocTaTku 1 npeumyliecTea. Ckpybbepbl HACAAOYHbIE.

89. PacueTt ckpyb6epos.

90. CmecutenbHble TennoobMeHHKKN (bapboTaxHble annapartbl): HazHa4eHne, KOHCTPYKLMS, NMPUHLMMN OeACTBuS,
HeLoCTaTKu 1 NPenMyLLECTBA.

91. CMecuTenbHble TENNOOOMEHHbIE annapartbl U YCTaHOBKW: KOHLEHCATOPbI CMeLleHns, ckpyb6epbl nonbie 1
Hacafo4Hble, rpagupHU.

CemecTp 6

TekyLLU KOHTPONb

1. YcTHbIN onpoc

Tema 6

1. KoHcTpyKkuum Hambonee pacnpocTpaHeHHbIX TUMOB PeKynepaTuBHbIX TEM00OMEHHINKOB: TPYBUaTbIX, KOXYXOTPYOHbIX,
NNacTMHYaThiX, CNMPasnbHbIX, MAaTPUYHBIX (Knaccudomkauus). X OCHOBHbIE 3NIEMEHTLI 1 y3nbl.

2. KOHCTPYKTUBHBI U NOBEPOYHBI/ TEMNOBLIE pPacyeThl TENNO0OMEHHMKOB.

3. M'mopaBnmyeckuii pacyeT TeNI006MEHHUKOB.

4. PekynepatumBHble TENN00OMEHHUKM (3MEEBUKOBbBIE): HA3HAYeHNEe, KOHCTPYKLIMS, MPUHLMN AEACTBUS, HEAOCTATKN U
NpPeuMyLLecTBa No CPaBHEHUIO C APYTMX BUAAMU TENNOOOMEHHMKOB.

5. PekynepaTuBHble TeNN00OMEHHUKMN (KOXYXOTPYOHbIE): Ha3HaYeHne, NPUHLMM OeACTBNS, HELOCTATKMN U NPENMYLLECTBA,
KOHCTPYKLMS (TWMbl TEPErOPOAOK B MEXTPYOHOM NPOCTPaHCTBE, B, 1 hopMa HacaaKku, BUL NOBEPXHOCTY TENNoobMeHa,
crnocobbl KOMMeHcaLUM TeMNepaTypHbIX YAIMHEHWIA)

6. PexynepatuneHble TennoobmMeHHUKN. MeToanka ruapaBnnyeckoro pacyeta TeHeHns TennoHOCUTENS B KaHanax
(Tpy6ax). KputepuanbHble ypaBHeHUs 41 onpeneneHns ruapasamyeckoro ConpoTUBAEHNS MPY TEYEHNN
TEennoHocuTenen B kaHanax (Tpybax) (B HESIBHOM BUAE HanUcaTtb ¥ 06 bSCHWTL: rae B35Tb B IBHOM BUAE).

7. PekynepaTvBHble TennoobMeHHUKW. MeToavka ruapaBnnyeckoro pacyeTta ABUXEHWS TENNOHOCUTENS B MEXTPYOHOM
npocTpaHcTBe. MapaBnnYeckoe ConPOTMBEHNE NPY BHEIWHEM 06TEKaHUN TPYOHBIX My4KOB W MPUMEHSIEMbIE MPU 3TOM
KpuTepuanbHble ypaBHEHNS U KpUTEpUn Nofobus (B HESBHOM BULE Hanucatb 1 06 bACHUTL: FAe B3STb B SBHOM BUIE).

8. PexynepatuBHble TennoobmMeHHUKN. Tennosoi pacyeT (Metoamka). KoadpdouumeHT sHeproagpekTMBHOCTH
TennoobmeHHMKa. MeToavka TENNOBOro pacyeta Te4eHUst TeNIOHOCUTENS B kKaHanax (Tpybax). KputepuanbHble
ypaBHEHUS (B HESIBHOM BUIe HanvcaTb U 0O bACHWTL: re B3sTb B SIBHOM BUAE) NS TEMIOBOr0 pacyeta npu Te4eHun
TennoHocuTenei B kaHanax (Tpybax).

9. PekynepaTumBHble TennoobMeHHUKM. MeToavka TeNIoBOro pacyeta TeHeHNs TENNOHOCUTENS B MEXTPYOHOM
npocTtpaHcTee. KpntepmanbHble ypaBHEHNS (B HESBHOM BULE HANUCATb U 0O bSCHWTB: FOe B3STb B SBHOM BUAE) ANS
TEMMOBOro pacyeTa npu TeYEHUN TEMNOHOCUTENEN NPY BHEWHEM 06TEKaHUN TPYOHbIX My4KOB.

10. YueT 06BOHbIX TEHEHUI B KOXYXOTPYOHBIX PEKYNEpPaTUBHbBIX TENNO0OMEHHbIX annaparax.

11. PekynepaTvBHble TENI00BMEHHUKI: KNaccugoukaums no BapuaHTy CXeMbl LBUXEHUS TENNOHOCUTENER. XapakTep
N3MEHEeHUs TeMnepaTypbl TENNOHOCUTENER B 3aBUCMOCTU OT CXEMbl TOKa TennoHocuTenei. @opmynbl 4fis onpeaeneHus
TeMrnepaTtypHoro Hanopa.

12. PekynepaTnBHble TENN00BMEHHUKI: Knaccugoukaumsi no KOHCTPYKTUBHBIM MPU3HaKaM.

13. PekynepaTmBHble TENI00BMEHHUKM: Knaccugoukaums no yHKLMOHaNbHOMY Ha3Ha4YeHUIo.

14. PekynepaTnBHble TENI00BMEHHUKI: KNaccugoukaums no NprHUMMNY B3auMOL4ENCTBUS TEMNOHOCUTENEN.

15. PekynepaTvBHble TEeNI00OMEHHUKM: KNaccugoukaums no NpuHLUMNY AeicTBus.

16. PekynepaTvBHble TeNn00OMEHHUKI: KNaccuguUKaLms no BHyTPEHHEMY NCTOYHUKY SHEepruu.

17. PekynepaTvBHble TpybuaTtble TEMNOOOMEHHVKN 4N OXNAXAEHNS BO34YXa 1 OXNAaXAAEMble BO3OYXOM: HA3HA4YEHUE,
KOHCTPYKUMSA, MPUHLMN OEACTBUS, HEOOCTATKW 1 NMPEVNMYLLECTBA, TUMbl OpebpeHmns Tpy6.

18. CeKLMOHHble TENNOOBMEHHVKM U TENNO0BMeHHMKM ?Tpyba B Tpybe?: HasHavyeHne, KOHCTPYKLUS, MPUHLMUM OeACTBUS,
He4oCTaTku 1 MPenMyLLecTBa.

19. PeKyI'IepaTI/IBHbIe TEennooObMEeHHUKN (I'IJ'IaCTI/IH‘-IaTbIe)Z Ha3Ha4eHune, KOHCTPyKUnA, npuHUnn LEeNCTBUS, HeLOCTaTKN 1
npenmyuiecTea no CpaBHEHUIO C ApyrmMm snoamm TennoobMeHHNKOB.

20. PekynepatuBHble TENNOOOMEHHVKN (CNUPanbHbIE): HA3HAYEHWE, KOHCTPYKLUMS, NMPUHLMN OeACTBNSA, HEOOCTaTKM U
npevMmylLecTBa.

21. PekynepatumBHble TennoobMeHHrKM (Tpyba B Tpybe): HasHa4YeHne, KOHCTPYKUUS, MPUHLMM OECTBUS, HEOOoCTaTKn U
npevMyLlecTBa.

22. 3MeeBUKOBbIE TEMNTO0OMEHHUKMN

23. Matepuansl, UCNonb3yeMble Npw N3roToBNEeHUN TPYOHbIX My4KOB TennoobMeHHOro annapara.
24. Cnocobbl 3aKkpeneHns KOHLOB Tpyb B TPYOHOI pelueTke.

25. MeTonbl MHTEHCMMKaUMS TennoobMeHa B Tpyb4aTbix TENNOOOMEHHMKAX.

2. NMucbmeHHas paborTa

Tema 7

1. Buabl cywku. CywunnbHble ycTaHoBku. O6nacT NpUMEHEHUs CyWNbHbIX YCTAHOBOK.

2. Knaccudoukaums cylmnbHbIX YCTAHOBOK MO PasHbIM Npu3Hakam.

3. bapabaHHble cywunku.

4. TyHHenbHble CYWWUNKN.

5. CYWWNKN C KUMNSALWWUM CNOEM.
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6. PacnbinutenbHble CyWwmnnku.

7. KOHTakTHble CyWwuku.

8. Nepuogpbl CywWwKn Matepnanos. paBHOBECHOE N KPUTMYECKOE BRarocojepxaHue.

9. Knaccmdoukaums BnaxHbix Matepranos 1 NPUHLMNNANbHbIE CXEMbl UX CYLIKW. CYWWIbHbIE areHTbl. KnHetuka cywkm.
10. MeTonbl pacyeta BpeEMEHM CYLIKW B €e NEPBOM M BTOPOM nepuogax.

11. MatepuanbHblii 6anaHc KOHBEKTUBHOW CYWNIbHOW YCTaHOBKMU.

12. CocTaBnsiowme TennoBoro 6anaHca CyWwmunbHoOM ycTaHOBKW. TeopeTnieckas cylmska.

13. CywwnnbHble ycTaHoBku: HasHadveHre 1 Buapl 06e3BoxmBaHns. O6nactb NpuMeHeHns cylwku. CBOMCTBA BNaXHbIX
MaTepranoB Kak 06 beKTOB CYLIKN.

14. CywunbHble ycTtaHoBku: Obime ceefieHns o npoueccax cywku. KuHetuka cywku. Ctatmka Cywku.

15. CywunbHble yctaHoBkn: KOHBEKTMBHAS cylika. TenNOTEXHONOrMYECKNE CXEMbI CYLIMNBHBIX YCTAaHOBOK.
AnnapartHO-TEXHONOrM4ecKoe 0OopMIEHNE NPOLECCOB CYLUKMU.

16. CywunbHble yctaHoBkK: Cylika XUAKOTEKYYMX, TBEPAbIX, ANCMEPCHBIX K NEHTOYHbIX MaTepmanos. [epcnekTmsbl
pasBUTUS CYWINIBHOM TEXHWKM: cylwka TBY 1 cybnumaumnoHHble CyLnibHbIE YCTAHOBKM.

3. YcTHbIN onpoc

Tema 5

1. PaBHOBeCHe B cucteMax nap-xmakoctb. OCHOBHbIE (PU3MKO-XUMUYECKME CBONCTBA XUAKUX cMeceli. MpocTas
neperoHka u pektudukaumns.

2. MNeperoHHble 1 PeKTUNKALNOHHbBIE YCTAHOBKW; Knaccugrkauus annaparos, KOHCTPYKUUN U NPUHUUN LeACTBNS
annaparos.

3. Pn3MKO-XMMUYECKME N TEPMOAMHAMUYECKE OCHOBbI NMPOLLECCOB NEPErOHKMN 1 peKTMdukaLmmn, oasosble AMarpammb
COCTOSIHUSI CMECel XMNOKOCTER: OCHOBbI KUHETVMKU MaccoobMeHa; MaTepuanbHblii U TEMNOBOM pacyeT YyCTaHOBKN.

4. Pac4yeT npoCcTon NeperoHKu.

5. MatepuanbHbiii 6anaHc pekTUIMKALMOHHON YCTaHOBKM, paboyre NMHUK npoLiecca neperoHKu.

6. MuHnManbHoe 1 peanbHoe onermoBoe Y1Cno.

7. OnpegneneHue yucna Tapenok B KONOHHE.

8. Tennosoit 6anaHc pPekTUEUKALMOHHON YCTAHOBKM.

9. TexHonoOrn4yeckme Cxembl yCTaHOBOK.

10. MNyTn 9KOHOMWM SHEPTM B PEKTUPMKALMOHHBIX YCTAHOBKAX.

Ok3ameH

Bonpochbl k ak3ameHy:

1. PaBHOBECUE B cMCTEMax Nap-XmakocTb. OCHOBHbIE (PU3MKO-XUMUYECKME CBOMNCTBA XUAKUX cMeceld. MpocTas
neperoHka 1 pekTugnkaLus.

2. [NeperoHHble 1 pekTUrKaLMOHHbIE YCTAHOBKW; Knaccudmkauus annaparos, KOHCTPYKLUMW 1 NPUHLUMN AeACTBNS
annaparos.

3. Pun3nKo-XMNYEeCKre N TepMOIMHAMUYECKE OCHOBbI NPOLLECCOB NEPErOHKN 1 peKTudukaLmmn, doasosble avarpammbl
COCTOSIHUSI CMECE XMNOKOCTEN: OCHOBbI KMHETVKM MAcCOOBMeHa; MaTepurabHbIi U TENNOBO pacyHeT YCTaHOBKM.

4. Pac4yeT npocTon neperoHKu.

5. MatepuanbHblii 6anaHc pekTMgMKaLMOHHOM YyCTaHOBKM, paboyne NMHMK NpoLecca NeperoHKu.

6. MuH1ManbHoe 1 peanbHoe PnerMoBoe Y1CHO.

7. OnpegeneHuve yucna Tapenok B KONOHHE.

8. TennoBoit 6anaHc PEKTUCNKALNOHHOR YCTaHOBKMU.

9. TeXHONOrMYecKne CXeMbl yCTaHOBOK.

10. MNyTn 9KOHOMWM BHEPTM B PEKTUPMKALMOHHBIX YCTAHOBKAX.

11. KoHCTpyKummn Hanbonee pacnpoCTpaHEHHbIX TUMOB PEKYNEPATUBHbBIX TEMNTOOOMEHHMKOB: TPyBUaTbIX, KOXYXOTPYOHbIX,
NNacTMHYaThiX, CIMpanbHbIX, MAaTPUYHBIX (Knaccudpmkauus). X OCHOBHbIE 3N1EMEHTbI 1 y3nbl.

12. KOHCTPYKTMBHBI/ 1 NOBEPOYHbIA TEMNOBbLIE pacyeThl TEMNNO0OMEHHNKOB.

13. Fmapasnmyecknii pacyeTt Tenno0bMeHHNKOB.

14. PekynepaTnBHble TENIO0OMEHHUKM (3MEEBVKOBBIE): HA3HAYEHNE, KOHCTPYKLUMSA, MPUHLMUN AEACTBUS, HEOOCTATKN U
MPeVMyLLECTBA MO CPABHEHWIO C APYrMMU BULAMU TENTOO0OMEHHUKOB.

15. PekynepatuBHble TENNOOOMEHHUKM (KOXYXOTPYOHbIE): HA3HAYeHNe, NPUHUMN AEACTBUS, HELOCTATKM U
npevnMyLLecTBa, KOHCTPYKUMS (TUMbI NEPEropooK B MEXTPYOHOM NPOCTPAHCTBE, BUA 1 (hopMa Hacamku, Bua
NOBEPXHOCTU TENNO0OMeHa, CNocobbl KOMNEHCALMMN TEMMEPATYPHbIX Y AANHEHWIA)

16. PekynepatuBHble TennoobMeHHMKN. MeToauka rmapaBnmyeckoro pacyeta TedeHns TeNIOHOCUTENS B KaHanax
(Tpyb6ax). KputepunanbHble ypaBHEHUS A4S ONpeaeneHunst rmapasnMyeckoro ConpoTUBEHNS NPy TeHeHUN
TennoHocuTeneit B kaHanax (Tpybax) (B HESIBHOM BUAe HanucaTb U 06 bSCHUTL: rae B3STb B SBHOM BULE).

17. PekynepaTuneHble TennoobMeHHUKW. MeToavka ruapaBnnyeckoro pacyeTa ABUXEHWS TENNOHOCUTENS B MEXTPYOHOM
npocTpaHcTee. MMApaBnnYecKoe CONPOTMBAEHNE NPY BHEWHEM 06TEKAHUN TPYBHBIX My4YKOB U MPUMEHSIEMbIE NPU 3TOM
KpuTepuanbHble ypaBHEHWS U KpUTEPUM NOLO0OUS (B HESIBHOM BUAE HanMcatb 1 06bACHUTL: FOE B3SiITb B SBHOM BUIE).
18. PekynepaTvBHble TennoobMeHHUKW. Tennoson pacyeT (Metoauka). KoagdomumeHT aHeproathdekTMBHOCTM
TennoobMeHHUKa. MeToavka TennoBOro pacyeta Te4eHusl TeNNoHoCUTeNs B KaHanax (Tpybax). KputepuanbHble
ypaBHeHMSI (B HESIBHOM BUAE Hanmcatb 1 06bACHUTL: FAe B3STb B SBHOM BUAE) LN TEMIOBOr0 pacyera npv Te4eHun
TennoHocuTeNel B kaHanax (Tpybax).
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19. PekynepaTvBHble TeNn006MeHHUKM. MeToavka TenIoBoro pacyeta TeHeHNs TENNOHOCUTENS B MEXTPYOHOM
npoctpaHcTee. KputepuranbHble ypaBHEHNS (B HESIBHOM BULE HANUCATb U 0O bSACHWTB: FOE B3STh B SBHOM BULE) ANS
TEMMOBOro pacyeTa npu TeYEHUN TEMIOHOCUTENEN NPY BHEWHEM 06TEKaHUN TPYOHbIX My4KOB.

20. Y4yeT 06BOAHbIX TEYEHUI B KOXYXOTPYOHbBIX pEKynepaTuBHbIX TEMNOOOMEHHbIX annaparax.

21. PekynepatuBHble TenNooBMeHHVKN: Knaccudomkaums no BapuaHTy cxeMbl ABUXEHMWS TennoHocuTenein. Xapakrep
N3MeHeHUs Temnepatypbl TENNOHOCUTENeR B 3aBUCMOCTU OT CXeMbl ToKa TennoHocuTenei. dopmynbl 4N onpeaeneHus
TemnepaTtypHoro Hanopa.

22. PekynepaTtuBHble TENNOOOMEHHMKN: KnaccudpmkaLums No KOHCTPYKTUBHBLIM NMPU3HaKaM.

23. PekynepatuBHble TENNOOOMEHHVKN: Knaccudpmkaums no pyHKLMOHANbHOMY Ha3HaYeHWIO.

24. PekynepaTtuBHble TENNO0BMEHHVKN: Knaccudprkaums no npuHUMny B3avMoaeCTBIUS TENI0OHOCUTENEN.

25. PekynepatuBHble TENNOOOMEHHMKN: KnaccugpmkaLums no NpuHLMNy neicTBums.

26. PekynepaTtuBHble TEMNOOOMEHHVKN: KNacCugprKaLms no BHYTPEHHEMY UCTOYHUKY SHEPTUN.

27. PexynepatuBHble TpybyaTbie TENN00OMEHHUKM ONS OXNaXAeHUs BO3ayXa U OXNaxaeMble BO34yXOM: Ha3HayYeHue,
KOHCTPYKUMS, MPUHLUN OeACTBUS, HEOOCTATKW 1 NPEnMyLLECTBa, TuMbl opebpeHus Tpy6.

28. CeKUMOHHble TennoobMeHHUKM 1 TennoobMeHHVKKN ?Tpyba B Tpybe?: HazHa4YeHue, KOHCTPYKLMS, MPUHUMN OEACTBUS,
He4oCTaTKu 1 MpenMyLLecTBa.

29. PekynepatuBHble TENNOOOMEHHVKN (MNaCTUHYATbLIE): HA3HAYEHNEe, KOHCTPYKLUS, NPUHLUM AEACTBUS, HELOCTATKN U
MpPeVMyLLECTBA MO CPABHEHWIO C APYrMMI BULAMU TENTO0OMEHHUKOB.

30. PekynepatuBHble TENNOOOMEHHVKN (CNUPAnbHBIE): HA3HAYEHNE, KOHCTPYKLUMS, MPUHLNN OeACTBNS, HEOOCTaTKM 1
npevMyLLecTBa.

31. PekynepatuBHble TennoobMeHHrkn (Tpyba B Tpybe): HasHaveHre, KOHCTPYKLUS, NMPUHLMUM AEACTBUS, HELOCTaTKN U
npevMyLLecTBa.

32. 3meeBVKOBbIE TENNO00OMEHHUKN

33. Matepuanbl, UCronb3yeMble NPY N3roToBAEHUN TPYBHBIX Ny4KOB TENI00BMEHHOrO annapara.
34. Cnocobbl 3aKkpenneHns KOHLOB Tpyb B TPYOHOIA pelueTke.

35. MeToabl MHTEHCMMKaUMS TennoobMeHa B TpybyaTbix TENNO0OMEHHMKAX.

36. Bugbl cywku. CywwnnbHble yctaHoBku. OBnactTy NPMMEHEHNS CYWNTbHBIX YCTAHOBOK.

37. Knaccudpmkaums cylwmnbHbIX YCTAHOBOK MO pasHblM Npru3Hakam.

38. bapabaHHble cylwmnku.

39. TyHHeNbHble CyWWUKW.

40. Cywmnnkn ¢ KUNSWmMM CNoem.

41. PacnbinutenbHble CyWnnKu.

42. KOHTaKTHble CyWUIKK.

43. [Mepuogpl CyWKN MaTepuanos. paBHOBECHOE N KPUTMYECKOE BRarocojepXxaHue.

44. Knaccmgoukaums BnaxHbiX Matepranos 1 NPUHLMNNAIbHbIE CXEMbI UX CYLIKW. CYWWIbHbIE areHTbl. KnHetuka cywkm.
45. MeTtogpbl pacyeTa BpeMeHu CyLKn B €€ NepBOM U BTOPOM Nepunoaax.

46. MaTepuanbHblii 6anaHc KOHBEKTMBHOM CYLIMNIbHO YCTAHOBKN.

47. CocTasnstowme Tennosoro 6anaHca CywmnibHOM ycTaHoBKM. TeopeTmyeckas cywmnnka.

48. CywunbHble ycTaHOBKMW: HasHayeHwe u Buabl 06e3B0xuBaHns. O6nacte nprMeHeHus cylwku. CBOWCTBA BNaXHbIX
MaTepranoB Kak 06 beKTOB CYLIKN.

49. CywunbHble ycTaHoBku: Oblume cBefeHus o npoueccax cywku. Kunetuka cywkun. Ctatmka Cywku.

50. CywunbHble ycTaHOBKW: KOHBEKTUBHAS Cyluka. TennoTexHONorm4eckne CXembl CylnIbHbIX YCTaHOBOK.
AnnapaTtHO-TEXHONOrMYeckoe 0gPOPMIEHNE NPOLIECCOB CYLIKM.

51. CywunbHble ycTaHoBKU: Cylika XUOKOTEKYUMX, TBEPAbIX, AUCMEPCHbIX Y NEHTOYHBIX MaTepuanos. MNepcnekTusbl
pasBUTUS CYWINIBHOM TEXHWKM: cylwka TBY 1 cybnumaumnoHHblie CyLnnbHbIE YCTAHOBKM.

6.4 MeTtoouyeckue matepuansl, onpepensiowlye npouenypbl oLeHNBaHNA 3HaHUNA, YMEHUA, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMEeTEeHLUNA

B K®Y nelictByeT 6annbHO-pERTUHIOBAS CMCTEMA OLEHKW 3HaHUIA obydatowmxcs. CyMMapHo no aucumnnunHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UTorosas
goopma KoHTponst - B 50 6annos.

Lna 3a4éra:

56 6annos 1 6onee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "y0OBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyOoBNEeTBOPUTENBHO".

dopma Mpouenypa oueHUBAHMA 3HAHUA, YMEHUI, HAaBbIKOB U (UNN) onbiTa Ortan | KonnuectBo
KOHTpONns [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLIMIA 6annos
‘CemecTp S -
bI H
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos

TeKkyL i KOHTPOb
YCTHbIA ONpoC |YCTHbI ONPOC NPOBOAMNTCS HAa NPaKTUYECKMX 3aHATUAX. Obydyatowmecs

BbICTyNnakOT C ooknanamu, COO6LI.I,6HVI9|MVI, OOMNMONHEeHNAMN, y4acCTBYyOT B 1 15
ONCKyCCuhKn, oTBEHalOT HA BOMPOCHI npenogasartess. OueHnBaeTcs YPOBEHDb
JOMallHern NoAroToBKM Mo TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb 3 15

maTepvan, aHannm3nposaTb, POpMynMpoBaTb COﬁCTBeHHYIO no3nunio, oteeyatb
Ha OOMNMONHUTEeIbHbIE BOMPOCHI.

MucbmeHHas  |OByyarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
paboTa BOMPOCOB MW peleHmnio 3aaa4. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 2 20
npenoaasatento. OUeHNBalOTCA BNafeHe MaTepranom rno reme pabothl,
aHanuTM4Yeckme cnocobHOCTW, BNaaeHne MeTogamu, yMEHUS 1 HaBbIKU,
HeobXxoauMble 4515 BbINOHEHWS! 3aAaHUIA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHns) n Bpems Ha
noaroToBky. 3a4€T NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHOA
gopme. OLeHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA 1 PELLEHUN NPAKTUYECKNX 3a0aHWiA.

CemecTp 6
TekyLLUA KOHTPONb
YCcTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs

BbICTYMNAaoT C AOK/Ia4aMu, COOBIEHNSIMU, DOMOHEHNSIMW, YHaCTBYIOT B 1 15
ONCcKyccun, 0TBeYatoT Ha Bonpockl npenogasartens. OueHnBaeTcs ypoBeHb
[lOMallHel NoaroToBKM Mo TeMe, CroCoBHOCTb CUCTEMHO M NTOTMYHO U3naratb 3 15

mMartepuan, aHann3npoBaTb, POPMyNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha AOMONHUTENbHbIE BOMPOCHI.

MucbmeHHas  |OB6yyarowmecs nonyyatoT 3aaHne No OCBELLEHMIO ONpeaenéHHbIX TEoOPETUIECKNX
pabota BOMPOCOB 1N pelieHmnio 3aaa4y. PaboTa BbINONHsSIETCS NMCbMEHHO U coaéTcs 2 20
npenoaasatento. OUeHNBalOTCS BafeHne MaTepranom no reme pabortsl,
aHanuTuyeckmne cnocobHOCTU, BNageHne MetToaamm, yMeHu1sl U HaBbIKW,
HeobxoAuMble ONs BbINONHEHUS 3a0aHWA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMNAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxatcsl BOnpochl (3anaHus) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHne MateprasnoM, ero CUCTEMHOE
OoCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuase NpobneMHbIX CUTyaunin 1 PeleH NPaKTUYECKX 3aaaHni.

7. NepeyeHb OCHOBHOW U [ONONHUTENLHOM Y4eOHOW NUTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS AUCLUMINHDI
(mopynsi)

7.1 OcHoBHas nuTeparypa:

1. PacueT pekTugrkaumoHHOR ycTaHoBKK: YuebHo-meToamndeckoe nocobue / WakixytouHosa M.K., OepsaruHa H.B.,
ByptoknH ®.A. - KpacHosp.:CPY, 2016. - 170 c.: ISBN 978-5-7638-3590-8 - Pexxum goctyna:
http://znanium.com/bookread2.php?book=978768

2. lormHog, B.C. Mpumepsbl 1 3apayn no tTennoMaccoobmeHy. [9nekTpoHHblii pecypc] : YuebHble nocobus / B.C.
NoruHos, A.B. KpaiiHos, B.E. OxHoB, [0.B. ®eoktuctoB. 9nekTpoH. aaH. Cl6. : JlaHb, 2011. 256 c. Pexum goctyna:
http://e.lanbook.com/book/1553. 3arn. ¢ akpaHa.

3. MoHwnkapos N.N. MawwmHbl 1 annaparbl XMMU4eckmx NPOM3BOACTB U HedoTerazonepepaboTtku: YuebHuk / N.A.
MoHukapos, M.I". MaiHynnuH. - 2-e n3g., nepepadb. u pon. - M.: Anbcha-M, 2006. - 608 c.: 60x90 1/16. (nepenneTt) ISBN
5-98281-059-2 - Pexum poctyna: http://znanium.com/bookread2.php?book=106863

7.2. OononHutenbHaa nuteparypa:

1. BabakuH, B5.C. TennoHacocHbIE YCTAHOBKM B OTPAC/SAX arpOrNpPOMbILNEHHOIO KOMMIEKCA_ . [DNEKTPOHHbIN pecypc]:
YuebHukn / B.C. BabakuH, A.9. Cycnos, H0.A. ®dartbixos, B.H. SpnuxmaH. - 9nekTpoH. aaH. ? Cl6.: NlaHb, 2014. - 336 . -
Pexum poctyna: http://e.lanbook.com/book/39143 ? 3arn. ¢ akpaHa. (ans pasgena 'TennoobMeHHMKN-yTUNN3aTopsb!')

2. Epemees, H.B. /13roToBneHme nnakmpoBaHHbIX IMCTOB /151 BbICOKOTEMMEPATYPHOM naku y3n08 Tennoo6MeHHOM
annapartypbl [9nekTpoHHbI pecypc] / H.B. Epemees, B.B. Ctenaros, A.B. BekeTos // COBpeEMEHHbIE TEXHONOTUN
06paboTkn MeTannos u cnnaeoB: COOPHMK Hay4YHO-TexHUYeckmux ctateit. - M.: MATU: UHDPA-M, 2015. - ¢. 163-166. -
ISBN 978-5-16-010767-7. - Pexxum poctyna: http://znanium.com/bookread2.php?book=515392

PerucTtpaumonHblii Homep 10290139219 iy PAEKTPOHHBIH
CrpaHuua 15 s 22. IBl YHHBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby



Mporpamma omcumnnmHel "TennoMaccoobMeHHoe o6opyaoBaHue npeanpuatiin'; 13.03.01 TennosHepreTka u TENNOTEXHNKA; CTAPLIMNIA
npenogaesarens, 6/c Apcnatos V.M.

3. MIHTeHcudukaums ruapoanHaMuyeckx 1 TENNOBLIX MPOLECCOB B annapartax ¢ Typbynmsatopamu notoka: Teopus,
3KcnepumeHT, MetoAbl pacyeTa: MoHorpadgus/Ceetnos t0.B. - M.: HALU MH®PA-M, 2016. - 304 c.: 60x90 1/16. -
(Hayy4Has mbicnb) (O) ISBN 978-5-16-010607-6 - Pexum goctyna: hitp://znanium.com/bookread2.php?book=496152

4. OCHOBbI pacyeTa U KOHCTPYMPOBaHWS MaLMH U annapaTos nepepabaTbiBatolmx Npou3BoACTB: YUEOHUK/SUMHSKOB
B.M., KypoukuH A.A., CnnubiH U.A. n gp. - M.: HL MH®PA-M, 2016. - 360 c.: 60x90 1/16. - (BO: bakanaspuar)
(Mepennét 7BL) ISBN 978-5-16-010566-6 - Pexxum goctyna: http://znanium.com/bookread2.php?book=494036

5. TennoBow 1 ruapaBnnyecknin pacyeTbl pekyrnepaTMBHOro TENNOOOMEHHOMO annapara: METOLMYECKNE YKasaHUs K
BbIMONIHEHUIO KYPCOBOI paboThl No aucumnnmHe 'Tennonepeaada’ Coct. depoposckuii K.HO.,-CeBacTononb: CesHTY,
2015. - 37 c. Pexum pgoctyna: hitp://znanium.com/bookread2.php?book=854606

6. PacyeTbl MaWuH 1 annapaTtoB XMMUYECKMX NPOM3BOACTB U HedoTerazonepapaboTku (MpuMepbl 1 3aaaqn): YuebHoe
nocobue / N.N. Moxukapos, C.U. MoHnkapos, C.B. Paukosckuit. - M.: Anbcpa-M, 2011. - 720 c.: un.; 60x90 1/16. (n)
ISBN 978-5-98281-132-5. - Pexxum goctyna: http://znanium.com/bookread2.php?book=135286

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIs)

"ocynapcTBeHHas MHCDOPMAaLMOHHAs cucTeMa B obnacTiu aHeprocbepexxeHns 1 NoBbllWeHUs aHepProadpekTUBHOCTH,
HI. - http://gisee.ru/

MopTan "OHeproadhPekTMBHOCTL" - CUCTEMA YNpPaBNeHUs sHepretTudeckmm xoadamcteom. AMUC. - hitp://energo.amisee.ru

defepanbHoe rocynapcTeeHHoe bioaxeTHoe yupexaeHue "Poccuiickoe aHepretudeckoe areHTcTeo" (POA) MuHaHepro
Poccuu - eamHbIA rocynapCTBEHHbIR MHPOPMALMOHHO-TEXHUYECKIMIA KoMnnekc. - http://rosenergo.gov.ru

9BC "ZNANIUM.COM" - http://znanium.com/

OBC "KoHcynbTaHT cTyneHTa" - http://www.studentlibrary.ru

OBC "MManb" - http://e.lanbook.com

OnekTpoHHbIN katanor KAY - https://kpfu.ru/chelny/study/library/elektronnyj-katalog

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

KETPOHHBH
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Bup pabot MeTtoaunyeckue peKkomeHaauum

nekumm BysoBckas nekums ? rnaBHOe 3BEHO OMAAKTUHECKOrO LKA, KOTOPbIA BKIKOYAET NOMMMO NeKuni
TakXe CEMMHAPCKME 3aHATUS, KOHTPOMb 3HAHWIA 1 CaMOCTOSITENbHYO paboTy CTyAEHTOB.

Ee uenb ? oopMMpoBaHMEe OPUEHTUPOBOYHO OCHOBBI 1St MOCNEOYIOWEro YCBOEHMS CTyAeHTaMn
yyebHoro matepuana.

3HayeHne NEKLMOHHOM (DOPMbI 3aHATMUIA B NPOLECCE U3YYEeHMS SMCUMNINHBI 0OYCNOBNEHO PSAOM
NPVYUH:

- HOBbIVi y4ebHbIn MaTepuan No KOHKPETHOM TEME elle He Halwen OTPpaXeHWe B CyLWEeCTBYOLMX
yyebHmkax;

- HEKOTOpbIE pasaerbl CYLWeCTBYOWNX y4eOHUKOB ycTapenu.

Kak rotoBntbCs CTYAEHTY K NEKUNSM.

Nekuns siBNSiIeTCS BaxHewelh hopMoit opraHmnsaumnm y4ebHoro npouecca.

Ona

- 3HAKOMUT C HOBbIM y4eBHbIM MaTepuanom,

-pa3bscHSeT yuebHble 3NeMeHTbl, TPYAHbIE ONs NOHUMaHNS,

- cucTemaTmaupyet y4ebHblin MmaTepuan,

- OpUeHTUpyeT B yuebHOM npouecce.

Lns Toro, 4tobbl nekumns ons ctyaeHTa buina NPOLYKTMBHOM, K HE HA[O rOTOBUTLCS.
MonroToBka K NEKLMN 3aKN0YaeTCs B CNeayoLeM:

- y3HaiTe TeMy nekumu (Mo TeMaTMYeCcKoMy nnaHy, no MHopMaumMm nekTopa),

- NpoyuTaiTe y4ebHblii Matepuan no y4ebHuKy 1 y4ebHbiM Nocobusim,

- YSICHUTE MECTO U3y4aeMOoi TeMbl B CBOEI NPOCPecCMoHanbHOM NoAroTOBKeE,

- BbINULINTE OCHOBHbIE TEPMUHDI,

- OTBETbTE Ha KOHTPOMbHbIE BONPOCHI N0 TEME NEeKUMU,

- ySICHUTE, Kakne y4ebHble 3NeMeHTbl OCTANNCE As BAC HESICHBIMU,

- 3anMwuTe BOMPOCHI, KOTOPbIE Bbl 3a4a0MUTe NEKTOPY Ha NeKLNN.

Ha nekuMoHHOM 3aHATMK, COrnacHo y4ebHOMY nnaHy OUCLUUNMWHBI, CTYOEHTY npennaraeTcs
paccMOTPETb OCHOBHbIE TEMbI KypCa, CBS3aHHbIE C MPUHLIMIMANbHbIMKU Bonpocamu. Jlekuums
JLONXHa bbITb 3aKOHCMEKTMPOBAHA CTYAEHTOM, OHAKO0, 0OpMa KOHCMNeKTa MOXeT ObITb Noboi
(KOHCMEKT, CxeMaTU4YHOE (PMKCMPOBaHME MaTeprana, 3anucb y3n0BbiX MOMEHTOB NEKLNN,
OCHOBHbIX TEPMUHOB 1 OnpeaeneHnii). BO3MOXHO BblfeneHue (Nof4yepkrBaHne, BoloeneHmne
pasHbIMU LLBETAMM) BaXHbIX MOHATUIA, MONOXEHWA. DTO NOMOXET CTYAEHTY Pa3BUTb HE TONbKO
CNYXOBYI0, HO U 3pUTENbHYIO NaMATb.

B KOHLe NeKUMOHHOro 3aHATUSA Y CTyleHTa B TeTpaan AOMXHbI ObiTb OTpaxXeHbl cneayowme
MOMEHTbI: TEMA 3aHATUS U faTa ero NPOBEeAEHUS, MNaH NeKLMM, OCHOBHbIE TEPMUHbI,
onpeneneHuns, BaXHble CMbICNIOBblE JOMUHAHTbI, HEOOX0AMMbIE LS MOHMMAHUS MaTepuana,
n3naraemoro npenofasarteneM, KoTopble XenatenbHo 3anncbiBaTb CBOMMU CNOBaMU. ITO
MOMOXET JlyyLle NOHSATb TEMY NEKLMUN, OCMbICIIUTb ee, NnepepaboTatb B COOTBETCTBMN CO CBOVUMMU
0COBEHHOCTSIMM MBIWNEHUS U, CNIEeNOBATENbHO, 3aMOMHUTb €€.

BaxHo, 4Tobbl MaTepran 6bin BHUMATENLHO NPOCyWaH CTYAEHTOM, UHadye eMy TpyaHo Bynet
YNOBUTbL NTOFMKY N3N0XEHNS. He cnenyeT 3anucblBaTtb BCe, MHOTME (oakThbl, NPUMephbl, feTany,
packpblBaroLme TeMy NEKLUN, MOXHO OOMOMHWUTENBHO NPOCMOTPETL B y4ebHOI nutepaTtype,
pekoMeHayeMol npenoaaBaTenem.

MoMyMO BHMMATENBHOrO NPOCAYLWMBAHUS MaTeprana, 6e3 NepeknioYeHns Ha NOCTOPOHHUE
Letanu, CTyleHTy npeanaraeTcs y4acTBoBaTth B Auanore ¢ npenofaBaTenieM, B Xoie KOTOpOro
MOryT 06CyXaaTbCsl MOMEHTbI, akTyasnbHble Ans ero Oyaylein NnpakTnYeckol feaTenbHOCTH; OH
MOXET BblCKa3aTb CBOE MHEHME MOC/e COMOCTABNEHUS Pa3HbIX (HaKTOB U Pa3HOOOPa3HbIX TOHEK
3PEHUS HA HUX.

Mepen Ha4Yanom Kypca, Ha BBOAHOM 3aHsATUW, MpenoaaBatens coobluaeTt o hopme, B KOTOPOIA
6ynet NpoBOAUTLCS AManor ¢ 06yHaloWnMNCs Ha NEKLMOHHBIX 3aHATUAX. [puMeHsoTCS aBe
hopMbl 06WeHMs NpenofasaTens ¢ obyyarowmmucs. Mpu Boibope NepBoi hopMbl, y0OHOM ans
N3N0XeHUs 06 EMHOro MaTepuana B cxarble CPoKu, 0byvatolmecs nonyyatoT NpaBo 3aLaBatb
BOMPOCHI N0 TEME NEKLUMM TONBKO NOCNe ee OKoHYaHus. CneumnansHo ns 3Toi Lenu
npenopaeaTtenb B 0653aTenbHOM nopsiake octasnsiet 10-15 MUHYT B KOHUe 3aHATus. Ecnn
npennoxeHa MMEHHO Takas cxema paboTbl, 0byyaowmmMcs He06X0AMMO 3aNnChiBaTb BCE
BO3HMKAIOLWME MO XO4Y NEKLMM BONPOChHI, a 3aTeM, C paspelleHns npenoaasartens, 3aiatb Ux.
Mpw BTOPOI CXeme 0blweHns ?npenoaBaTtenb-00yyaowniica?, BONPOC MOXHO 3aAaBaTb Mo xoay
nekummn. 1ns aTOro cnefyet AOXAATbCA OKOHYaHUS TeKyluei gopasbl Npenoaaeatens u NnoaHATb
pyKy, MOKa3aB TEM CaMbIM, YTO Y BAC BO3HMK BOMPOC.

3AEKTPOHHELBH
Bl YHHBEPCHTET
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Bup pabot MeTtoaunyeckue peKkomeHaauum

npakTnyeckme | PelweHue npakTnyeckux 3afaHuii HaueneHo Ha (oOPMUPOBaHME y CTyleHTa COOTBETCTBYHOWMX
3aHsTUA NpakTU4eckmx yMeHnin. PelieHne npeanaraemblx 3aaHuii SBNSETCS CPeACTBOM TEKyLLero
KOHTPOSSl NPMOBPETEHHBIX B TEHEHWE CEMECTPA NPU CaMoCToATENbHOM paboTe 3HaHWA U HABbIKOB
CTYLEHTOB, a Takxe HeoBX0ANMO LNSi CaMOOLIEeHKMN CTyIeHTaMU MX NMOArOTOBIEHHOCTM MO TEME.
Mo Teme HeobxoaMMO pewnTb (1 NPeabsBUTL A1 MPOBEPKM) BCe NpennaraeMble NpuMepb.
NanoxeHre pelweHns 3aaay AONXHO BbiTb KpaTKMM, HE 3arpOMOXAEHO TEKCTOBLIMM
POPMYIMPOBKAMM NCTONb3YEMbIX YTBEPXAEHUA U ONpeaeneHwii; NpocTele Npeobpa3oBaHus
apudpmeTuyeckre BbiKNnanku nosiCHITL He cneayer.
CreneHb NoapobHOCTY U3NOXEHUS PelleHmnii 3a8ay LONXHa COOTBETCTBOBATb CTEMNEHM
noapobHOCTY pelueHnsi MPUMEPOB B COOTBETCTBYIOWNMX pa3fenax TeopeTudecknx MaTeprarnos.
KnioueBble naoeu peleHus cnefyet 060CHOBbLIBATb CChIKOM HA UCMONb30BaHHBIE YTBEPXAEHUS U
NMPUBOLUTEL HOMEPa COOTBETCTBYHOWMX POPMYN. YCTHbIE OMPOCHI MPOBOASTCS B paMKax CEMUHAPOB
WK KONNOKBMYMOB. B nepBoM crnydae ? 310 TemaTtunyeckmin Habop Bonpocos, noanexatwux onee
rny6okoMy ocoaHaHus. [Mpu npoBeaeHUN KONNOKBUYMa CTyAEeHTbl FTOTOBAT OTBEThI MO HECKObKUM
TemMam unu pasgeny AUCLUNIUHLI.

nabopatopHble | B nomowp cTyneHTy ans paboTbl HA 3aHATUSX, MOATOTOBKM K HUM U NPABUbHOrO COCTABNEHNS!
paboTbl OTYEeTOB.

Mepen BbINONHEHMEM 3a4aHuii nabopaTopHbIX PaboT CTYAEHT LOMXEH:

? BHMMAaTENbHO NPOYMTaTh LeNb 1 3a0a4M 3aHATUS,

? 03HAKOMUTBCS C TPeBOBAHMAMM K YPOBHIO MOATOTOBKM B COOTBETCTBUM C (peaepanbHbIMu

rocynapCTBEHHbIMY 06pa3oBaTeNbHbIMU CTaHAAPTaMU TPETHETO MOKONEHUS,

? NpoynTaTth KpaTkue TeopeTnyeckre n y4ebHo-MeToamyYecke Matepuanbl No TemMe

nabopaTopHoii paboThl,

? OTBETWTb Ha BOMPOCHI A5t 3aKPENeHUs TEOPETUHECKOro MaTepuana.

Kaxnyto nabopaTtopHyto paboTy CTyAeHT [ONXEH BbINONHATL B COOTBETCTBUM C NpUnaraeMoii

WHCTPYKLMER, aHann3npoBeaTb NoslydeHHble B Xo4e 3aHATUS pesynbTaTbl Mo NpUBeaeHHO B

LaHHOM cBOpHUKe MeToavKe.

OtyeT no nabopaTopHoii paboTe CTyLEHT LOMKEH BbIMOMHWUTL MO NPUBEAEHHOMY anropuTMmy,

onupasck Ha obpaseL.

KETPOHHBH
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Bup pabot MeTtoaunyeckue peKkomeHaauum

camocTosiTenbHas | K matepuanam nekumm ctyfeHTy HeobxoaMmMo BO3BpaLlatbCs He TONbKO B MEpMo NOArOTOBKU K
pabota 3a4ety, a nepen KaxabiM 3aHATUEM. OTO MOMOXET BbISBUTb B LIENIOM IOMMKY BbiCTpanmBaHms
maTtepvana, npegnaraeMmoro s u3y4eHns, u noruky noCTpoeHns Kypca, a Takxe nydwe
3anoMHuUTb ero.
K uncny BaxXHeRWNX yMEHWNIA, SBASIOWMNXCS HEOTBEMNEMO YacTbio YCMNELWHOro y4ebHoro
npoLecca, 0THOCUTCS yMeHMe paboTtaTtb C PasnMyHbIMU NTMTEPaTYPHLIMU UCTOYHUKAMY,
cofepXaHune KOTOPbIX Tak UK nHavye CBA3aHOo C M3y4aeMon ANCLMINHON.
MonroToBky Kk Noboi TeMe Kypca PEKOMEHLYETCS HA4YMHATb C U3YYEeHUs KOHCMekTa nekuuii. B
nekumax gaetcs CUCTEMaTU3NpPOBaHHOE N3NTOXEHME MaTepmana, pa3bsCHAETCS CMbIC PasHbIX
TEPMUHOB 1 cO0bLWaeTcs 06 N3MEHEHMSX B MOAX0AAX K U3YHEHUIO TEX UM NHBIX NPOBNEM LaHHOro
Kypca. Ho Henb3s orpaHuymnBaTh n3ydeHune y4ebHOoro Kypca TonbKo YTeHUeM KoHenekTa. [Mpu Bcem
€ro COBEPLIEHCTBE Y NONHOTE KOHCMEKTUPOBAHMS NEKLIMN B HEM HEBO3MOXHO U3NTIOXUTb BECb
Matepvan n3-3a nIuMnTa ayaIMTopHbIX HYacoB. [103TOMy CTyieHTy He0OX0AMMO OCBOUTL NPUEMbI
paboThl ¢ yuebHON NTEpPaTypOii, MOHOrPaUSAMU, XYPHANbHBIMA CTaTbsIMK 1 T. 1.
Paboty ¢ nutepatypoii LenecoobpasHo HauaTb € M3ydYeHus oblwmx paboT no Teme, a Takxe
y4ebHIKOB 1 y4ebHbIx Mocobuii. [lanee pekoMeHoyeTCs NepeiTy K aHanMay MoHorpadouii n
cTateil, paccMaTpuBaloWwmx oTAeNbHbIE aCNeKThl OPraHN3aUmMoHHbIX NPobnem, a Takxe
ochmumanbHbIX MaTepranos 1 HeonybnMKOBaHHbLIX LOKYMEHTOB (Hay4HO-UCCNenoBaTenbckme
paboTbl, guccepTaumm), B KOTOPbIX MOFYT COAEPXaTbCsl OCHOBHbIE BOMPOCHI M3y4aeMol
npobnemol.
PaboTy ¢ ncTouHuKamMm Hafo HauyMHaTb C 03HAKOMUTENBHOMO YTEHWS, T.€. MPOCMOTPETb TEKCT,
BbILENAS ero CTPYKTYpHble eanHuubl. [py 03HAKOMUTENBHOM YTEHMU 3akKafkamMm OTMeYaloTcs Te
CTpaHuLbl, KOTopble TpebytoT Bonee BHUMATENBHOIO N3YHEHNS.
B 3aBnCKMMOCTY OT pe3ynbTaToB 03HAKOMUTENBHOMO YTEHNS BbIBUpaeTcs fanbHenwnii cnocob
paboTbl ¢ MCTOUHMKOM. Ecnn ans paspelieHns NocTaBneHHon 3anaqn Tpebyetcs naydeHne
HEKOTOpPbIX 0ParMeHTOB TEKCTA, TO UCMONb3YeTCS METOA BbIBOPOYHOrO YTeHUs. Ecnu B KHUre Het
noapobHOro ornaeneHns, cnefyet 06paTMTb BHUMAHUE yHEHMKA HA NPELMETHbIE U UMEHHbIE
ykasaTenu.
N3b6paHHble chparMeHTbl UK BECb TEKCT (ECNN OH LIENMKOM MMEET OTHOLEHWE K TeMe) TpebytoT
BOYMYMBOrO, HETOPOMIMBOrO YTEHMS C ?MbICNIEHHON NpopaboTkoi? Matepuana. Takoe YTeHue
npegnonaraert BolaeneHve: 1) raBHOrO B TEKCTE; 2) OCHOBHbIX apryMeHToB; 3) BbiBoAoB. Ocoboe
BHUMaHVe cnefyet 0bpaTtuTb Ha TO, BbITEKAET TE3NC U3 apryMEHTOB UK HET.
Heobxoamnmo Takxe npoaHanuanpoBathb, Kakne 13 yTBepXAeHUA aBTopa HOCAT NpobneMaTuyHbIN,
rMNOTETUYECKNIA XapaKTep N YNOBUTb CKPbITbIE BOMPOCHI.
Hannyywwuii cnocodb HayuuTbes BblAENATb IMaBHOE B TEKCTE, yNaBnmMBaTth NpobnemMaTuyHbIi
XapakTep yTBepPXAEHMWN, AaBaTb OLEHKY aBTOPCKON NO3uuLmMmn ? 3T0 CpaBHUTENbHOE YTEHKE, B
X04e KOTOPOro CTyAEHT 3HAKOMUTCS C Pa3NNYHbIMA MHEHUSMMW MO OOHOMY U TOMY X€ BOMpPOCY,
CpaBHMBAET BECOMOCTb U 10KA3aTeNbHOCTL apryMEHTOB CTOPOH 1 AenaeT BbliBOA O Hanbosbluei
yb6eamnTenbHOCTU TOM MW MHOW NO3ULLAN.
Ecnu B nuTepartype BCTpeyatoTCsl pasHble TOYKU 3peHUS Mo TOMY UK MHOMY BOMPOCY U3-3a
CNOXHOCTM Npoweawunx cobbiTnii 1 NPaBOBbIX SBAEHWI, HENb3S UX OTBEpPraTbh, He Pa30bpaBLNCh.
Mpy HaNMuUKM PacxXoXAeHWA Mexay aBTopamMm He0bX0AUMO HaNTW paLMOHaNbLHOE 3EPHO Y
KaX[oro 13 Hux, YTo NO3BONUT rybxe yCBOUTL NpeaMeT N3ydeHns 1 bonee KPUTUYHO OLLEHNBATb
n3yyaemble BOMPOChl. 3HAKOMSICb C 0COObIMM MO3NLIMSIMI aBTOPOB, HY>XXHO OMPenensiTb UX CXOXne
CYX[EHNS, apryMeHTbl, BbIBOAbI, @ 3aTEM CPABHMBATbL UX MEX Y COO0 U NPUMEHSTb U3 HUX TY,
koTopas bonee ybegmtenbHa.
Cnepytowmm atanom paboTbl C IUTEPATYPHBLIMW UCTOYHUKAMKW SBASIETCA CO34aHNE KOHCNEKTOB,
PUKCUPYIOLWNX OCHOBHbBIE TE3UCHI 1 apryMeHTbl. MOXHO Aenatb 3anvcy Ha OTAENbHbIX TMCTax,
KOTOpble NOTOM Ierko CUCTEMATU3MPOBAaTh NO OTAENbHbLIM TEMaM n3yyaemoro kypca. Jpyron
cnocob ? 310 BeLileHMe TEMATMYECKMX TETPALE-KOHCNEKTOB MO OAHOM Kakoin-nmbo Teme. bonblune
cneumanbHble paboTbl MOHOrPaINYECKOro xapakTepa LenecoobpasHo KOHCNEKTMPOBATL B
OTOENbHbIX TETPALAAX. 34ECb BaXHO BCMOMHNTb, 4TO KOHCMEKTbI NUWYTCA HA OOHOW CTOPOHE
NNCTA, C MNOASMU 1 JOCTATOYHBLIM ONS UCMPABAEHNS Y PEMAPOK MEXCTPOYHBIM PACCTOSIHMEM (3TU
npasuna cobnonar
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Bup pabot MeTtoaunyeckue peKkomeHaauum

yCTHbIA onpoc | MoarotoBka kK ONpocy NPOBOAUTCS B XOLE CAMOCTOATENbHON paboThbl CTYAEHTOB 1 BKIOYAET B
cebs NoBTOPEHWE NPOAEHHOro MaTepmana no Bonpocam npeacTosilero onpoca.

MoMMMO OCHOBHOrO Matepmana CTyeHT LOMXKEH N3Y4UTb JOMONHUTENbHYIO PEKOMEHAOBAHHYIO
nuTepaTypy 1 UHGOPMaLMIo No TEME, B TOM YMCNE C UCNonb3oBaHneM VIHTepHeT-pecypcos. B
cpenHeM, NoAroToBka K YCTHOMY OMpOCy Mo OHOMY CEMUHAPCKOMY 3aHSTUIO 3aHUMaeT oT 2 A0 3
4aCoB B 3aBUCMMOCTH OT CTIOXHOCTY TeMbl U 0COBEHHOCTEN OpraHM3aLmmn CTyAEHTOM CBOei
CaMOCTOSITENbHOM paboThl.

Onpoc npepnonaraeT yCTHbIA OTBET CTYAEHTa Ha OJIMH OCHOBHOM 1 HECKOMBKO [OMONHUTENBHbIX
BOMpPOCOB npenoaasatens. OTBET CTyleHTa JOMXEH NpeacTaBnaTb coboi pa3BépHyToe,
CBSI3aHHOE, NIOrMYECKU BbICTPOEHHOE cooblleHure. [MNpun BeICTaBNeHUN OLEHKM NpenoaaBaTenb
y4uTbIBAET NPABWILHOCTb OTBETA MO COAEPXKAHUIO, Ero NOCNEN0BATENBHOCTb,
CaMOCTOSITENbHOCTb CYX/AEHWI 1 BbIBOAOB, YMEHWNE CBA3bIBATb TEOPETUHECKMNE MONOXEHUS C
NPakTUKOM, B TOM Yncne 1 ¢ Byayuweli npodoeccMoHanbHoM AesTeNbHOCTBIO.

nmcbMeHHast | CyTb NUCbMeHHOI paboTbl COCTOUT B TOM, YTO, CTYEHT LOMKEH HA 3a4aHHYI0 TEMATUKY B

pabota MMCbMEHHOW (HOPME N3NOXUTb KpaTKoe CoAepXaHue Mateprana AaHHblii npenonaBsaTenem Bo
BPEMS NEKLMOHHBIX 3aHsATMiIA. PaboTta gonxHa 6biTb KOHCTPYKTUBHA, NTOrMYHA 1 OXBATUTb BCHO
TEMaTVKy BblOaHHbLIM NPeEnoLaBaTeneM CTYAEHTY Ha NMUCbMEHHYIO paboTy.

3ayet Mpv NoAroToBKe K 3a4eTy HeOOXOAMMO ONMPATLCA NPeX e BCero Ha Nekumn, a Takxe Ha
NCTOYHIKM, KOTOPbIe pas3bupanicb Ha ceMmHapax 1 NPakTUYEeCKNX 3aHATUSX B TeYeHe ceMecTpa.
Mocne oKoHYaHMS Kypca NeKuuii CTYAeHT AOMXeH B3sTb Y npenoaasarens nepeyeHb BONPOCOB K
3a4eTy 1 MOAroTOBUTCA Haanexailum obpasoM. Ecnu B nepedHe BoNpocos ByayT BONPOCHI,
KOTOPbIE HEe U3y4anu, To HyXHo obpatutcs K npenoaasarento 3apaHee. Ecnu B nepeyHe BONPOCOB
6y ayT He NOHSATHbIE BOMPOChHI, TO NOMPOCUTL NpernoaaBaTtens Pa3bsACHUTb AaHHbIe BOMPOCh! BO
BPEMS KOHCY/bTaLuu.

39K3aMeH |-|pVI noAroToBke K 3Kk3aMeHy H606XO,EI,I/IMO onunpartbCsd npexne Bcero Ha nekunn, a tTakxe Ha
NCTOYHUKW, KOTOPbIE pa36mpan|/|0b Ha CeMnHapax n NpakTn4eCknx 3aHATUAX B Te4eHne ceMecTpa.
B kaxxoom bunete Ha aKk3aMeH comepxarcs 2 Bonpoca.

lMocne okoH4aHus Kypca J'IeKLI,I/II7I CTyLEeHT O0NKeH B34Tb Y npenonasartens nepevyeHb BONPOCOB K
9K3aMeHy 1 NoAroTOBUTCS Hagnexauwwum obpasom. Ecnv B nepeyHe Bonpocos ByayT BONPOCH,
KOTOpbIE HE U3y4anu, To HyXXHO oBpaTuTCs K NpenoaasaTtento 3apaHee. Ecnu B nepeyHe BONpocos
6yyT HE NOHSTHbIE BOMPOCHI, TO NOMPOCUTL NPENoAaBatens pasbACHUTb AaHHbIE BOMPOCH BO
BpeM4a KOHCynbTauun.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHue gucumnnuHbl "TennomaccoobmeHHoe o60pynoBaHve NpeanpuaTUiA" npeanonaraeT UCMNoNb30BaHNe
cneqytollero NporpaMMHoro obecneyeHunst u MHPOPMAaLIMOHHO-CNPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToOMYECKas nuTepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYMN B SNIEKTPOHHO-6MBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN roCyAapCTBEHHbIX OPraHoB, NpenoaasaTteneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. PoHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX N3MEHEeHWn 0bpa3oBaTefbHbIX CTAHOAPTOB W BKOYAET y4ebHMKK, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedpeparbl, AMccepTaLunm, SHLMKIONELNMN, COBaPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3faHns u N3aHus, Bbinyckaemble
uspartenbcteamu By30B. B HacToswee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oeaepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.
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YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPOW NnpenocTasneH obyyatowmmes. I6C NapatenscTea "MaHb" BkntoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 HayYHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVManbHOMY KONMYECTBY NMPOUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX 1 CMEXHbIX MPaB.

YyebHo-MeToamn4eckas nutepatypa aasi aHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNMOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", LOCTyn K KOTOPO npenocTasneH obyyatowmmesi. MHoronpodunbHbIn obpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBSieTCs 3aNEeKTPOHHOM 6ubnmoTteyHol cuctemoli (9BC), npenocTaBnsitoweid 4ocTyn
yepes ceTb VIHTEepHeT K y4ebHo nntepatype 1 OOMONHWUTENIbHBIM MaTtepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NMPSMbIX
[IOroBOPOB ¢ npasoobnagatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepabHbIX FOCYAaPCTBEHHbIX
obpaszoBaTe/bHbIX CTaHLaPTOB BbiClero 06pasoBaHns K KOMMNEKTOBaHNIO BUBNNOTEK, B TOM YUCTIE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA DOHLOB OCHOBHOW M OONONHUTENBbHOW NNTEpPaTypbI.

11. OnncaHue matepuanbHO-TeEXHUYeckon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNnbHOro
npouecca no gucuunianHe (Moaynto)

OcBoeHue aucumnnuHbl "TennomaccoobmeHHoe 06opynoBaHve NpeanpuaTUiA" npeanonaraeT UCMoNb30BaHNe
Cnemnymrlero MaTepuanbHO-TEXHUYECKOro obecneyeHus:

MynbTuMeguiiHas ayautopus, BMeCTUMoCTbio Gonee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErPUPOBAaHHbIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBneHUsl, OCHaLEeHHas COBPEMEHHbLIMU CPeLCTBaMM
BOCMPOU3BEAEHS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMALLUK, MOMYYEHUS N Nepefaqn SNeKTPOHHbIX
LOKYMEHTOB. TMnoBas KOMNNekTauns MynbTUMEOUAHOM ayouToOprn COCTONT M3: MyNIbTUMELNAHOIO NPOEKTopPa,
ABTOMATU3VPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TAKXKE UHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKIoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanblo He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOdOoH,
6ecnpoBoaHO MUKPOGOOH, 610k ynpasneHns obopynoBaHnem, nHtepdericel nonknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOUYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPONCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboynm MecToM npenogaeartens. [Npenonasartent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCEW CUCTEMOWA, HE OTXOAS OT TPUOYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, MPAKTUYECKME 3AHSATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUM 1 Apyrue BULbl ayAUTOPHOW HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWSI, B TOM YACHE C UCMONb30BaHNEM B
npoLecce obyyeHns BCex KopropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayantopust TakXe OCHaLEeHa WPOKOMONOCHbIM
ngcwnom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3NOHHOE NPOrpaMMHOE
obecneyeHue.

KomnbloTepHbIii knace, npeacTaensowmin coboin paboyee Mecto npenogaeatenst U He MeHee 15 paboynx mecT
CTYOEHTOB, BK/IIOYAIOWNX KOMMBIOTEPHbIA CTOM, CTYN, NEPCOHANbHbIA KOMMbIOTEP, NULIEH3UOHHOE NPOrpaMMHoOe
obecnedeHune. Kaxaplii KOMMbOTEP UMEET WNPOKOMONOCHLIA BOCTyn B ceTb VIHTepHeT. Bce KoMMNbioTepbl MOAKNIOYEHbI K
KoprnopaTuBHON KoMnbloTepHOW ceTn KDY 1 Haxopatcsa B e4MHOM OOMEHE.

NnHracpoHHbIR KabuHeT, NpencTaBnsowuii coboi yHMBEPCAbHbIA NTMHIAGOHHO-NPOrPaMMHbIA KOMANEKC Ha 6ase
KOMMbIOTEPHOr 0 Kacca, CoCTosAWwmi 13 paboyero Mecta npenonasartens (CTon, CTyf, MOHUTOP, NEPCOHaNbHbIN
KoMMbloTep ¢ nporpammHbiM obecneveHnem SANAKO Study Tutor, ronoBHas rapHuTypa), 1 He MeHee 12 pabo4nx MmecTt
CTYOEHTOB (crieunasbHblii CTOM, CTY/, MOHUTOP, NEPCOHASbHBIA KOMMbIOTEP C NporpaMMHbiM obecneveHnem SANAKO
Study Student, ronoeHas rapHUTypa), CEeTEBOro KOMMyTaTopa A/sl CTPYKTYPUPOBaHHO kabenbHol cucTeMbl KabnHeTa.

NuHracpoHHbIN kKabuHeT NpeacTaBnsieT cobol KOMNNEKC MyNbTUMELNAHOrO 060pYyA0BAHNS 1 NMPOrPAMMHOMO
obecneyeHust ans oby4eHUs UHOCTPAHHbIM Si3blKaM, BKJTKOHAOWMiA NporpaMMHoe obecneyeHne ynpasneHns KnaccoMm v
SANAKO Study 1200, koTopble Aal0T BO3MOXHOCTb UCMONb30BaHNS B y4eOHOM NpoLiecce NHTepakTUBHbIE TEXHONOrK
06y4eHUs ¢ UCMONb30BaHNE COBPEMEHHbIX MyNbTUMEANAHbIX CPENCTB, PECYPCOB VIHTepHeTa.

MporpammHbiii komnnekec SANAKO Study 1200 naeTt BO3MOXHOCTb MHHOBaLUMOHHOIO BeeHns y4ebHoro npouecca, oH
npegnaraet WUPOKMIA CNEKTP BUOOB AeATENbHOCTM (3a4aHni), NOAAEPXUBAOWNX KaK MPAKTUKN CyWwaHWs, Tak 1
TPEHUHTU PEYEBOM aKTVBHOCTW: MPAaKTMKa YTEHNS, MPOCNYLWMBaHKE, CnefoBaHne obpasuy, obcyXaeHve, Kpyrnblid cTon,
ucnonb3oBaHue VHTepHeTa, camoobyyeHre, TecTuposaHve. MNpenoaaBatenb SBASETCS LEHTPanbHOW churypori npouecca
06y4eHusi. EMy npenocTaBnsoTcs MHCTPYMEHTbI yrpasneHns knaccoM. OH TakXe MOXET MCMONb30BaTb MHOFOUYNCIEHHbIE
METObl OLLEHKM OOCTUXEHWI ydawWwmxcs u cneantb 3a ux amHamukon. SANAKO Study 1200 npenocTtasnseT yyalmmcs
Hauny4lwme BO3MOXHOCTMN AJ18 BbINMONHEHMS PeYeBbIX YNPaXHEHUA 1 3a4aHni, OCHOBAHHbIX HA TeKCTax, ayamo- un
BuOeomatepuanax. Bcs ayautopusi Moxet 6biTb pasfieneHa Ha noarpynmbel. 9T0 NO3BONSET OPraHN30BaTh OTAENbHYIO
TpaekToputo 0by4eHUs Ans Kaxnov NoArpynnbl. Yyawmecs MoryT pabotaTb CaMOCTOSITENBHO, B aBTOHOMHOM PEXVME,
npy 3TOM Npenogasarefib MOXeT KOHTPOoNnpoBaTb ux gerctems. B coctas nporpammHoro komnnekca SANAKO Study
1200 Takxe Bxogut mogynb Examination Module - mogynb co3paHuns n ynpaeneHus Tectamm 4ns NpoBepKM KOHKPETHbIX
HaBbIKOB 1 cnocobHocTel yyalerocs. MmbkocTb [aHHOrO MOLyNsi MO3BONSIET NPENOAABATENSIM NETKO BAPbUPOBATL THMbI
BOMPOCOB B TECTE M PefakTnpoBaTthb CyLEeCTBYIOWME TECThI.

Takxe B cocTas nporpammHoro komnnekca SANAKO Study 1200 Takxe BXxoouT Moay/b 06paTHO CBA3U, C MOMOLLbIO
KOTOPbIX MOXHO B NPOLIECCe 3aHATUSI MPOBECTU SKCMPECC-0NPOC ayanTopumn 6e3 noarotoBky 6onbLIOro TecTa, a Takxe
y3HaTb MHEHVe ayauTopumn No Kakoin-nubo teme.
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Kaxabii KOMMbIOTEP NMHragpoHHOro Kknacca nMeet LI.II/IpOKOI'IOﬂOCHbIVI OOCTyn K Cetun |/|HTepHeT, NNUEeH3NOoHHOEe
nporpamMmmHoe obecneveHue. Bece YHUBepcanbHble NMMHragpoOHHO-NPOrpaMMHble KOMMNIEKChl NOAKOYEHbI K
KOpﬂOpaTI/IBHOI7I KOMI'IbIOTGpHOVI cetn KOY n Haxooatcs B eAMHOM JOMEHE.

CneuvannsmposaHHas nabopatopusi ocHalleHa obopynoBaHneM, Heo6Xx0aNMbIM N5 NPoBeAeHNs nabopatopHbix pabor,
npakTn4eckKmnx 3aHSATUA U CaMOCTOATENbHOWN pa607b| no otAenbHbIM gucUMnAnHaM, a Takxe npakTuk n
Hay4YHO-MCCenoBaTenbekoi paboTbl obyvatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
0byyvatowwmxcs akafeMnyeckor rpynmnel AiMbo noarpynnbl. 3aHATAS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHVUBEpCcUTETa, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHon paboTbl 1 cobntogeHre npasun TexHUKK 6esonacHocTy.
KaueCcTBEHHbIN U KONNMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOAHBLIX MaTePManoB OnpenensieTcs crneumdmrkon
06pa3oBaTenbHbIX NPOrpaMM.

12. Cpe.n,cma ajantauumuv npenogasaHus auCcUNNMNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4aoWmMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOWN BepCumn ntoboro HETEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pas3nnyHbIX NONb30BaTeNen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHO;

- NPYMEHeHNe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCLUUMIMHON, 3a CHET aNlbTepPHATMBHbIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPVYMEHeHNe AUCTaHUMOHHbIX 0B6pasoBaTenbHbIX TEXHONOIWIA Ans nepenadn MHOPMaLUK, OpraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obyyatollerocs ¢ npenoaasartenem, B TOM Yucne BeGUHaApOoB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4ACTHNKOB
IMCTaHUMOHHOro 06yYyeHus, NpoBeieHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamn 1 3aWuThl BbINONHEHHbIX paboT,
NpoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPVIMEHEHNe ONCTAaHUMOHHbBIX 0Bpa3oBaTenbHbIX TEXHONOIMIA Osi OpraHM3aummn OOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atolMMcs UHBANUOOM UK NINLOM C OFPaHNYEeHHbIMU BO3MOXHOCTSAMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @FOC BO n yyebHbiM nnaHoM no HanpasneHuto 13.03.01
"TennosHepreTunka v TENNOTEXHUKA" U NPOOUNID NOAroTOBKU MNpoMbIlWNEHHAs TENNO3HepreTuka .
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