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1 BBenenue

Pabouas nporpamma u (OHJI OLICHOUHBIX CPEACTB AUCHUILTHHBI «IIporeccsl n anmapaTs
nepepadoTku HePTH U raza B HEPTEXUMHUU» COCTABIEHBI B COOTBETCTBHH C TpeOOBaHUsAMHU (e-
JEpaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeNbHOIO CTaHIAPTa, YTBEPKIACHHOTO MpUKazoM Mu-
HoOpHayku Poccuiickoit @eneparun 20.10.2015 Nel170, u ocHOBHO# TTpodecCHoHaIBHOM 00pa-
30BaTeIbHON MPOrpaMMbI MOATOTOBKH «O00opynoBaHue HedTerazonepepabOTKN» MO HarpasJe-
HUIO MoaroToBkH «15.03.02 TexHonornyeckre MaHbl 1 000PYAOBaHHEY.

[TpakTudeckasi MOArOTOBKA pean3yeTcss Ha OCHOBE:

[Ipodeccuonanpupiii crannaptr 19.003 «CIHELIUAJIMCT 1O OBCIIYKMBAHUIO U
PEMOHTY HE®TE3ABOJICKOI'O ObOPYIOBAHU S».

O6o0menHas TpynoBas ¢yHkius: B Opranuzamnms, pyKOBOACTBO M KOHTPOJb PabOTHI
MIOAPA3ACIICHUMN.

H3-4 Ha3nauenue, ycTpoHWCTBO HOBOTO COBPEMEHHOT'O TEXHOJOTHYECKOTO 000pyI0oBa-
HUs, IPpUHIUIIA €TO pa6OTI>I " IpaBuUJI €ro SKCIIyaTaluu.

3a1aun TUCIUIUIMHBL | - O3HAKOMJIEHHE CTYJCHTOB C OCHOBHBIMH MacCOOOMEHHBIX MPOILIECCOB,
paszesneHre TBEPAbIX, KUAKUX U ra30BbIX CUCTEM KaK MEeXay cOOOM, Tak
U MeXay ¢azamMH, MPOLECCHl OXJIAXKICHHS, MOJYyYeHUS MPOAYKLUUU M3
9TUX (a3, MpoIecchl nepepadoTKu HePTH U rasza; - U3y4eHHE TeopeTHIe-
CKHX OCHOB KOHCTPYMPOBAHHS anmnaparoB AJII XUMHUYECKON MPOMBIII-
JICHHOCTH ; - OCHOBHBIE MOHATHUS 00 YCTPOICTBE, pacueTe, a Tak ke Xa-
paKTepUCTHKaX MallMH M anmapaTtoB HedrerasomepepabOTKH; - U3yye-
HUE METOJIOB PALMOHAIBHOTO BbIOOpAa 00OpYIOBaHMS, PEryIMpOBaHUE
PEKUMOB UX pabOTHI; - MPUOOPETECHUE HABBIKOB MPOCKTUPOBAHUS aIlIla-
paToB, pallMOHAILHOTO BHIOOpA CXEMbl KOMIIOHOBKH, CIIOCOOOB MOHTa-
*a, 0e30IacHOM HKCIUTyaTallMd. - M3y4YCHHE HOBBIX IPEICTaBICHHM,
onpeaeeHu, TEPMHUHOB.

OcHoBHBIE pa3ienbl / -Paznenenue He OJHOPOIHBIX CUCTEM;
TEMBI JTUCIIUTIIMHBI - MaccooOMeHHbIE TPOIIECCHI;
-MexaHn4ecKre Mpouecchl;
-MemOpaHHbIE TPOIECCHI;
-ITporiecchl oxJaxaeHus;
-Kpucrammzanus.

2 IlepeyeHb IUIaHUPYEMBIX Pe3yJbTATOB 00y4eHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH pe3yJbTATAMH 00Pa30BaTeJbHON NPOrpaMMbl

[Ipouecc uzyuenus aucuuruinabl «IIporeccel n anmapaTsl nepepaboTKu HEPTH U Tras3a B
He(TEeXUMHM» HAIpaBlieH Ha (OPMHPOBAHUE CIEAYIONIMX KOMIIETEHIIM B COOTBETCTBHH C

®I'OC BO u ocHOBHO# 00pa3zoBaTenbHON Tporpammoit (Tabnwuma 1):

Tabmumma 1 — KomneTeHuy u miaHupyeMble pe3yIbTaThl O0YYEeHHS 10 MPAKTHKE

Kon n HanmeHoBa- [Inanupyemblie pe3yapTaThl 00y4eHUS 110 MPAKTUKE

HUE KOMIICTCHIIUN
Ilepedens 3HaHUM Ilepeuens ymenuit | IlepedeHb HaBBI-

KOB

[TpodeccronanbHbIe




IIK-11 cmoco6Ho-
CTBIO TIPOSKTHUPO-
BaTh TCXHUYCCKOC
OCHaIIleHHEe pado-
YUX MECT C pas-
MEILEHUEM TEXHO-
JIOTMYECKOro 000-
pyIIOBaHUS, yMe-
HHUCM OCBAaMBATh
BBOJIUMOE 000PYy-
JOBaHUE

-ENMMHYI0 TEpMHUHOJIOTHIO W
oTpesieNieHus], UCTIOIb3yEeMbIE B
HedTerazonepepadaThIBAIOIINX
U HEPTEXUMUYECKUX OTPaCIIfX.
YCTpolCcTBO OCHOBHBIX aIlma-
paToB M UX NPUHLHUI PabOTHI.
OcHOBHBIE TIPOLIECCHI, UCIIOJIb-
3yeMble B HedTerazomepepada-
THIBAIOMICH MPOMBIIILICHHOCTH.
OcCHOBBI KOHCTPYHPOBaHHUSI arl-
MapaToB OTPACIH, MaTEepPUAIIBI
BEIYLIUX TPOCKTHBIX OpraHu-
3alMid ¥ TPOU3BOJCTBEHHBIX
00BEIMHEHN.

-ITonb30BaThCs
CIIEIIMAIbHON JHUTE-
parypoi,  HOpMa-
TUBHBIMHU JJOKYMEH-
TaMH, UCIOJIb3Yye-
MBIMH B OTPACIIH.
Beinonnsate pacue-
Thl, CBS3aHHBIE C
OIIpEIEIICHUEM
KOHCTPYKTUBHBIX H
T€OMETPUYECKUX
apaMeTpoB  amma-
paroB

-HaBbikamMu  rpa-
MOTHOTO HCIOJb-
30BaHUs  MH)OP-
MalMM U3 pa3ind-
HBIX UCTOYHUKOB B
NpeIMETHON  OT-
paciu.

HaBpikamu pacue-
Ta PEKUMHBIX U
KOHCTPYKTHUBHBIX
IapaMeTpoB arma-
paToB OTpaciIu

[IK-15 ymenuem
BBIOMPATh OCHOB-
HBIC U BCIIOMOTa-
TEJIbHBIC MaTepHa-
JIBI, CITOCOOBI pea-
JU3aIUU TEXHOJIO-
THYECKUX TPOIIeC-
COB, IPUMEHSTH
IPOTPECCUBHBIC
METOJTBI IKCILTya-
TaI[MH TEXHOJIOTH-
YECKOro 000opy/Io-
BaHUS MPHU U3TO-
TOBJICHUU TEXHO-
JOTHYECKUX Ma-
IIUH

OCHOBHBIE THUIIBI alMapaTroB H
UX Ha3sHadeHue Ui obOecriede-
HUS TEXHOJOTHHA B HedTeraso-
nepepaboTke U HePTEeXUMUYE-
CKOM oTpaciu. MeTroasl panuo-
HAJILHOTO BBIOOpa 000pyI0Ba-
HUSL Ui O0ECIIeYeHUs] TEXHO-
JIOTUYECKOr0 TMpoIiecca OoTpac-
JIH.

Bribupare anmapa-
TBl JUI1 CIPOEKTHU-
POBaHHBIX  TEXHO-
JOTUYECKUX  Tpo-
IIeCCOB, TPOBOJIUTH
pacueTsl  HEoOXo-
IUMBIE UL Ompe-
JCTCHUSL  PEXKHUM-
HBIX  ITapaMeTpOB
pabotel  00opymO-
BaHMA.

Bribupats  00opy-
JIoBaHUE 13-
¢dexTuBHOTO O0bEC-
IICYCHUSI TEXHOJIO-
THYECKHUX  IpoIiec-
coB B Hedreraszo-
BOM W HePTEXUMHU-
YEeCKOM  oTpaciax
TIPOM3BO/ICTBA.

HaBpikamMmu  mon-
o6opa obOopymoBa-
HUS B 3aBUCUMO-
CTH OT TEXHOJIO-
THYECKOro  Ipo-
ecca.

3 MecTo JUCUMIIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucnummmaa «IIporeccsl u ammapaTsl iepepaboTK HEPTH U Ta3a B HEPTEXUMHUN» U3Y-
yaeTcs Ha 2, 3 Kypce, 4, 5, 6 cemecTpe.
JucruniauHa BXOAUT B cocTaB 0j0ka 1 «Jluciumnianael (MOIyM)» U OTHOCUTCS K 0a3o-

BOI 4acCTHU.

Jlj1 OCBOEHUS TUCIUIUIMHBI HeOOXO UMbl 3HAHUS, YMEHHUSI, HABBIKK U / WM OTBIT MpaK-
TUYECKON JesTeTbHOCTH, CPOPMHUPOBAHHBIE B TPOLIECCE H3YYEHUS AUCHUIUIMH / MPAKTUK:
«b1.B.JIB.01.01 Teopusa u npaktuka ycnemHoi kommyHukanun», «b1.B./IB.01.02 CounansHo-
IICUXOJIOTUYECCKUE AaCII€EKThl HWHKIIKO3UBHOI'O 06pa303aHI/1;1», «TexHonorus KOHCTPYKIMOHHBIX
MaTepuanoBy, «MaTepuaaoBeIeHUE.

3HaHus, YMEHUS U HaBBIKH, C(HOPMUPOBAHHBIC NPH U3YYEHUH TUCHMIUIMHBI «lIpoueccs
W anmapaTsl nmepepadboTku He)TH U raza B HehTEXUMHUNY», OYAyT BOCTPEOOBAHBI MPU W3yUECHUU
nocieayomux AucuuIuinH: «TemnoBble arperatbl HeTenepepadbaThIBAIOIIUX TPOU3BOICTBY,
«b1.B.JIB.05.01 O60opynoBanue TpaHCTIOPTUPOBKU U XpaHeHUsT HEPTH U ra3zay, «b1.B.J1B.05.02
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[IpoexTupoBaHNE MarucTpaabHBIX TPYOOIPOBOJIOBY, «YdeOHas MpakTUKa (IPaKTUKA IO TMOTy-
YEHHUIO MEPBUYHBIX TPO(YECCHOHATBHBIX YMEHUN U HABBIKOB, B TOM YHUCJIE TIEPBUYHBIX YMEHUH U
HaBBIKOB HaY4YHO-MCCIIEJOBATEIbCKOM JEATENbHOCTN)», «[Ipon3BoacTBEHHAs PaKTHKa (TEXHO-
Joruyeckas MpakTHka)», «TemnoBble arperatel HedTenepepaOaTHIBAIOLUINX IMPOU3BOICTBY,
«b1.B./IB.10.01 TexHosorust 1 M3roToBJI€HUE MAIIMH U anmapatoB oTpaciau», «b1.B.J1B.10.02
Hosble meTonbl 00paboTku MaTepuanoB», «IIpon3BoacTBeHHas nmpakTHKa (MpakTHKa IO MOJY-
YEeHUIO MPO(PECCUOHATBHBIX YMEHUH U ONbITa MPO(PECCUOHATBHON AEATEIBHOCTHN ).

HucuumumHa «[Iponeccs! u anmaparsl nepepadoTKu HEPTH U raza B HEPTEXUMHUN) Ya-
CTHYHO peanu3yeTcs B (hopMe MPaKTUIECKOH MOATOTOBKH.

JucuuruinHa «IIponeccsl u anmapatel nepepaOoTku He(pTH M raza B HEPTEXUMHUM» B
paMKax BOCHHTATEeNbHOW paboThl HampaBiieHa Ha (opMupoBaHHE Y OOyYarOMIMXCs aKTHBHOM
IpaXkJJaHCKOW MO3ULUH, YBaXXEHUS K IpaBaM U cBOOO/aM UeJIOBEKa, 3HaHUS MIPABOBBIX OCHOB U
3aKOHOB, BOCIIUTAHUE YyBCTBAa OTBETCTBEHHOCTH MJIM YMEHUS apryMEHTHPOBAThH, CAMOCTOSTEIb-
HO MBICJIUTh, PAa3BUBAECT TBOPUYECTBO, MPO(GECCHOHAIbHBIE YMEHUS WU TBOPYECKH Pa3BUTOU
JUYHOCTH, CHUCTEMBl OCO3HAaHHBIX 3HAaHUI, OTBETCTBEHHOCTH 3a BBINIOJHEHHE Y4eOHO-
IIPOM3BOJICTBEHHBIX 3aJaHUHN U T.J.

4 O0beM TUCUMILIMHBI (MOXYJIS) B 3a4€THBIX eJMHUIIAX ¢ YKa3aHMEeM KOJIHYecTBa
aKaJeMHYeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npenoaaBa-
TeJieM (10 BUAAM Y4eOHBIX 3aHATHIH) M HA CAMOCTOSITEJIbHYI0 PadoTy 00y4aronuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTABIISIET & 3.€., 288 akaj. Jac.
Pacnpenenenue o0bemMa AUCHMIUIMHBI (MOAYIISI) IO BUJAaM Y4EOHBIX 3aHSATHI MpelCcTaB-

JIEHO B Tadymue 2.

Tabmmma 2 — O0beM TUCHUTIITUHBI (MOYJIs1) TIO BUAAM YUEOHBIX 3aHITHI

O0BeM TUCIUILINHEL Bcero akanemu-
YeCKUX 4acoB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 288

KoHTakTHas aynuTopHasi paboTa 00y4yawInuxcs ¢ npenoaasaresiem (mo 24
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B Tom uncie:

3aHATHA JEKIHOHHOTO THNA (JICKIIMH U WHBIC y4eOHbIe 3aHsATHUs, mpeny- | 10
CMaTpHUBAOIIUE MPEUMYIISCTBEHHYIO Tepenady yueOHoi nHpopManuu 1e-
JArOrMYecKUMU pabOTHUKAMU), B TOM 4YKCIe B opMe MPaKTHUECKON MO/I-
TOTOBKH:

3aHSATHUS CEMHMHAPCKOro THMNA (CEMUHAPHI, TPAKTUUECKUE 3aHATH, TTpak- | 14
TUKYMBI, JJaOOpaTopHbIe pabOThl, KOJUIOKBUYMbI U MHBIC aHAJIOTUYHBIC 3a-
HSATHSI), B TOM 4HClie B (popMe MPaKTUIECKOM MOATOTOBKH:

CamocrosiTeJibHasi padoTa 00y4yaloIUXcsl M KOHTAKTHasi padoTa, BKIO- | 252
Yaomas TPYyNIoBble KOHCYJIbTALWHU, MHIMBUAYAIbHYIO paboTy o0ydaro-
IIUXCSl C MpENnoAaBaresssMU (B TOM YHUCIIE WHIUBUAYaJIbHbIE KOHCYJbTA-
IIH); B3aUMOJICHCTBHE B 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEeIbHON
cpele Bysa

[IpomesxyTounas arrectanus oOy4aromuxcs — 3aueT ¢ ouenkoil, Kypcosoit | 12
MPOEKT, JK3aMEeH




5 Coaepxanne TUCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHMEeM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKAJ1eMUYEeCKHUX YaCOB U BUI0OB YUeOHOM

padoThI

Ta6muma 3 — CTpykTypa U cofiep>kaHue TUCIUIUIMHBI (MOTYJIS)

HaunmeHnoBaHwue pa3ziesioB, TeM U COJIEP-
KaHUE MaTepuasa

Bunpl yue6HOM paboThI, BKIIFOYAsi CAMOCTOSATEIhb-
HYI0 paboTy 00y4aroUXcsi U TPYAOEMKOCTh (B 4a-

cax)

KonrtaktHas paboTa npemnoaasarens ¢ 00y-
YAIOIUMHUCS

Jlekuun | CemuHapckue
(mpaxkTHUeCcKue

3aHATHUSA)

JlaGopaTopHbie
3aHATUA

CPC

Tema: BBenenue.

OO6ume cBefeHus 00 mpoueccax XUMUie-
CKOM TexHosioruu B HedrenepadboTke. Oc-
HOBHOE 000pyI0BaHHE IPUMEHSIEMOE IS
o0ecrieueHHs IPOLEeCCOB XUMHUIECKOM
TEXHOJIOTUH B HedTenepadoTKe.

0,5

Tema: MaccooOMeHHBbIE NPOLECCHI.
OOm1ast XxapakTepUCTHKA, KilacCcu(uKanus
MPOMBIIIIEHHBIX MAaCCOOOMEHHBIX MPO-
rieccoB. CTaTuka MacCOOOMEHHBIX MPO-
neccoB. OCHOBHBIE 3aKOHBI (Pa30BOTr0O
paBHoBecus. [{uarpamma Y-X. Marepu-
anbHBIN OanmaHc. J[BroKymas cuia u
HalpaBJIeHUE TEYCHUSI MaCCOOOMEHHOTO
nporuecca. Kunernka maccooOMeHHBIX
npoueccoB. MonekyisipHas U KOHBEKTHUB-
Has quddysus, uddepennmansaoe
ypaBHEHHE NIEPEHOCA MACCHI B TIOTOKE.
TypOynentnas nuddysus. [Tonstus o mo-
rpaHUYHOM JU(PPY3MOHHOM CII0€.

10

Tema: Kinaccupukanmusi maccooOMeH-
HBIX annapaToB

MaremaTrueckoe OINHMCaHWE IMpoliecca
Maccorepeiayn B armapaTax ¢ HelpepbIB-
HbIM KOHTakTOM (a3. PacueT BBICOTHI
MacCOOOMEHHBIX allapaToB ¢ HEMpephIB-
HBIM KOHTakTOM ¢a3 (HacaJouHbIX U TUIe-
HOYHBIX). CpemHsss ABMKYIIAas CUJIa IPO-
necca. Yucno eawHMI] nepeHoca. BricoTa
enuHuna niepeHoca. CrmocoObl pacyera
YHuclla eIUHUI] TepeHoca: rpaduueckoe
WHTETPUPOBaHNE, aHATUTHYECKHUI pacyer.

0,5

10




Tema: lucTuiiigsuus ¥ peKTU(PUKaALMS.
[Ipocras meperonka. MaTtepuaibHbIN Oa-
naHc. M3o0paxeHue npoiiecca Ha Ana-
rpamMMe y-x. @pakimoHHas MeperoHkKa.
IIeperonka nox BakyymMoM. Moutekyiisip-
Has auctuiuianud. [leperonka ¢ BoAsIHbIM
napoM. Cxema yctaHoBkH. OnpeneneHue
TeMIepaTypsl neperonku. Pacxon nmapa.
Pextudukanus. [lepuonndeckas u Herpe-
peiBHas pextudukanus. Cxema peKTuhu-
KAIIMOHHOW YCTAaHOBKHU HEMIPEPHIBHOTO
nerictBust. OOmuU MaTepuaibHbIN OamaHc
peKTU(UKAIIMOHHON KOJIOHHBI, OaJIaHChI
ee BepXHEeH (YKpeIUIstomen) U HuKHEH
(ucuepmbiBaromieil ) vacreir. OCHOBHbBIE
JOTYIIEHUs. Y paBHEHUs padOUnX JIMHHM,
ux nocrpoenue. Guaermosoe yucno. Ipe-
Jenbl u3MeHeHusl. MuHuManbHoe U pabo-
yee (ierMoBble yncina. TemnnoBoi Oananc.
OnrtumansHoe unciio diermel. Knaccudu-
Kalus peKTU(PUKAIMOHHBIX alapaToB.
WnxeHepHble METO/IbI pacyeTa uucia Ta-
PEIOK, BBICOTHI M IUaMETPa KOJIOHHBI.
PexTudukarms xuakoro Bo3ayxa. Azeo-
TPOITHASL ¥ SKCTPAKTUBHAS PEKTU(DUKAIIHSL.
OCHOBHBIE KOHCTPYKIIUU TapeaoK. TUIIbI
HacaJok. MaTemaTudeckas MOJIENb He-
IIPEPBIBHOTO Mpoliecca peKTu(uKaiu B
TapesbyaTod KOJIOHHE

30

Tema: A6copOuus.

Xapakrepuctuka npouecca. CTeneHp mo-
riomeHus. Beibop abcopbepa. Cratucru-
Ka mporiecca abcopommu. MartepuanbHbIN
6ananc abcopbepa; ypaBHeHue paboueit
nuauu. Pacxon abcopOenTa. Bnusinue
TEMIIepaTyphl U AaBJICHHE Ha pacxo] al-
copOeHTa. DKOHOMHYECKH ONTUMAJIbHBIN
pacxoJl moraoTuTens. MeTosl 1ecopo-
rn. O61as cxema abcopOIMOHHAs Jie-
COpOLIMOHHOM YCTaHOBKH HEMPEPHIBHOTO
nerictBusi. KOHCTpyKTUBHBIEC THITBI a0COP-
0epoB U UX pacyer.

30

Tema: AncopOouus.

Xapakrepucrtuka mnpouecca. IIpomsii-
JICHHBIE a/ICOPOEHTHI U UX OCHOBHBIE
coiictBa. TernoBoii apdexT mporecca
aacopOuunu. CtaTnueckasi akTHBHOCTh
copbenTtoB. N3otepmsbr agcopommu. Cko-
pocTh mpotecca aacopouuu. Junamuye-

30




CKasi akTUBHOCTh copOeHTa. Bpems 3a-
IIUTHOTO AEHUCTBUA cinost, MeTons! Ae-
copOIu

Tema: DKkcTparupoBanue.

OO0mast xapakTepUCTHKa Mpoliecca. JKc-
TparupoBaHuE U3 pacTBOPOB. Br6op pac-
TBOpUTENs. Pa3oBoe paBHOBECHE B TPEX-
KOMIIOHEHTHBIX cHUcTeMax. TpeyroybHble
nuarpaMmbl. TeXHOIOTH4ecKue CXeMbl
nporecca 3kcTpakiuu. OQHOKpAaTHOE U
MHOT'OKpaTHOE 3KcTparuposanue. [Iporu-
BOTOYHOE KCTparuposanue. Marepuaisb-
HbII Oananc. ['paduyeckuii pacyer npo-
11ecca MPOTUBOTOYHOHN SKCTPAKIIMHU C HC-
MI0JIb30BAHUEM TPEYTOJIbHOM THarpaMMel.
OKCTparupoBaHKUE U3 TBEPABIX TEIl. BbI-
menaynBanue. Kimaccudukarus u Tumno-
Bbl€ KOHCTPYKILIUU SKCTPAKI[MOHHBIX all-
apaToB.

30

Tema: I'mapoMexaHn4YecKHe NPOLECCHI.
IIpoueccsl pa3aeseHUs1 HEOJIHOPOIHBIX
CHCTEM

Knaccudukanms u xapakTepucTHKa HEO/I-
HOpOJHBIX Tes. OCHOBHBIE CIIOCOOBI pa3-
nenenus. Paznenenne HEOAHOPOIHBIX CH-
CTEM IOJ JACHCTBHUEM TSDKECTH (OCaxje-
HUE W OTCTamBaHue). TeopeTndueckas H
JNEUCTBUTENIbHAST CKOPOCTH  OCAXJICHHSI.
[Ib11e0ocaguTENbHBIE KaMEPhl, OTCTOWHHU-
k. Kiaccudukanyus u OCHOBHBIE KOH-
CTPYKTUBHBIE  THUIBI  IMPOMBIIUICHHBIX
¢unbpTpoB. IIpombiBka ocankoB. Kiaccu-
dbuKaMss M OCHOBHBIE KOHCTPYKTHBHBIC
TUIBI TPOMBIIIICHHBIX (UIBTPOB. DHITb-
TPOBAHME Ta30B.

0,5

20

Tema: Mexannuyeckue Mpouecchl.
OU3NKO-XUMUYECKHUE OCHOBBI ITPOLIECCOB
U3MeNbYeHUA. MeToabI H3MEIbUEeHHUS.
Knaccudukanust MammH Jj1s1 ©3Menbye-
Hus. KpynHoe npobnenus, cpennee u
TOHKOC U3MCJIBYCHUC. HYTI/I ITOBBIIIICHU S
SKOHOMUYHOCTH MPOIECCa U3METbUYCHUS.
FHHOTGTI/I‘IGCKHG Hpe,Z[CTaBJIeHI/ISI (0] HpO-
necce u3MmenbueHus. CrocoOsl Knaccudu-
Kalguu. OCHOBHBIG KOHCprKTI/IBHBIe THUIIBI
TPOXOTOB U cenapaTopoB. [luraremnu:
HNTHCKOBLBIC, CGKTOpHBIG, BaJIBLCBBIC, Ta-
penpyatsie U JoTKoBbIe. CMecuTenu: 0a-
pabaHHbIE, ITHEKOBBIE, JIOMACTHBIC, IICH-

0,5

20




TPOOEKHBIE.

Tema: Kpucraaauzanus.

OO0masi xapakTepucThka mporecca. Pas-
HOBECHBIE 3aBUC2HUMOCTH B CUCTEMaxX KpH-
ctai-pacTBop. CmocoObl  KpuCTaLTU3a-
i, MarepuanbHBI M TEIUIOBOW OajaH-
cel. Kuneruka xpucraumsanuu. Kon-
CTPYKIIUU KPUCTAJUTH3aTOPOB

0,5

20

Tema: IIpoueccsl OXJIaxKaeHUA.
YMepeHHoe oxitaxzaeHue. Mertonasl noiry-
YeHus yMepeHHoro xonoaa. Kommpeccu-
OHHBIE XOJIOJWIbHBIE YCTAaHOBKH. TepMmo-
JUHAMHUYECKHe OCHOBBI mporecca. O6pat-
HBII (XonmoaunbHbIN) nukia Kapho, ero xo-
JonuIbHBIH KO3 duiment. Cxema KOM-
IIPECCUOHHOW XOJIOAWIBHOW YCTaHOBKH.
BraxHblii 1 cyXxol HUKIBI, ©300paKEHHE
npoiecca Ha auarpammax T-S u P-I. Me-
TOJbI TIOBBIIICHUS] XOJIOAUIBHOTO KO3(-
durueHTa (mepeoxnakaeHue KOHACHCATa,
cTyneHuaroe cxarue) [myOokoe oxia-
*KaeHue. Gu3nuecKkrue OCHOBBI MOTYUYEHUS
riybokoro xojojna. Pacmmpenue cxxaroro
ra3za 0e3 oTJauu BHEIIHEW paboThl (Ipoc-
CETMPOBAHHE).

0,5

16

KypcoBas npoekrt

IIpoexm neghmenepepabamvisaiowje2o 3a-
600a no nepepabomke 3a0AHHOU MAPKU
Heghmu ¢ noopobroul pazpabomkou ABT

36

HUTOI'O no nucounjainHe

10

10

4 252

IIpomeskyTOUHAs aTTecTALMS

Mo AUcCHUIINHE (ScemMecTp 3a4eT ¢ OLEHKOM, 6 cemecTp -JK3aMeH )

124acnoB

HUTOTI'O: o6masi TpyA10eMKOCTb IMCHUILIUHBI 288 4acoB, B TOM 4YHCJIe C MCNIOJb30BAHUEM

AKTHBHBIX MeTO10B 00y4yeHnusi 10 yacos

6 BHeaynnTopHasi caMoCTOsITeIbHAS padoTa 00y4YaromMXcst 0 JMCHHUIIMHE (MOXY-

JI10)

[Tpy mIaHUpOBaHUM CaMOCTOSATENIBHOM PabOThI CTYJEHTY PEKOMEHYETCsl pyKOBOJICTBO-
BaThCsI CIIEAYIOIIUM paclpe/Ie]ICHHEM YacOB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Tabnuua 4 — Pekomenayemoe pacipe/esieHHe YacoB Ha CaMOCTOSTENIbHYIO paboTy

KoMnoHeHTBI caMoCTOATEIbHOM PadoThI

KoanuyecTBO 4acos

N3yueHne TeopeTHYeCKuX pa3/iesioB TUCIIUILUIUHBI

172
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[ToaroroBka, opopmienue u 3amura PI'P 36
[TonroroBka k 1a00paTOpHBIM paboTaM 8
Beimonnenue KP 36
UTOI'O 252

7 OueHo4HbIe CPeACTBA IJIsl NPOBeIeHHUs TEKYIIero KOHTPOJISI M MPOMEKYTOYHOM
aTrecTauMu 00y4aromMXCcs M0 JMCUUILIHHE (MOTYJII0)

@OoH/T OLICHOYHBIX CPEJCTB AJIS MPOBEJCHHS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPO-
MEKYTOYHOM aTTecTaluu npeacTtasiieH B [Ipunoxenun 1.

[TonHBI KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WM WHBIX MAaTepUaoB, HEOOXOAMMBIX IS
OIICHUBAHMSI PE3YIHTATOB O0yUYEHHUS IO TUCIMIUIMHE (MOIYIIO), MPAKTHKE XPaHUTCS Ha Kade-
pe-pa3paboTunke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeTOAMYECKOE U HH(POPMAIIHOHHOE o0ecTieYeHUe T CUUILIMHBI (MOTYJIs1)
8.10cHoBHasi 1UTepaTypa

1. O6umit Kypc MpoLECcCOB U anmnapaToB XUMUYECKOW TEXHOJIOTUH | YIEOHUK I BY30B: B 2 KH.
Ku.1 /Ilox pen. B.I'. Alinmreiina. - M.: Jloroc: Beicmas mkomna, 2003; 2002. - 912c¢.

2. O0muit Kypc MpOLECCOB M arlapaToB XUMHUUECKOW TEXHOJIOTUY : y4eOHUK IS BY30B: B 2 KH.
Ku.2 / Tlox pen. B.I'. Alinmreiina. - M.: Jloroc: Beicmas mkomna, 2003; 2002. - 871c.

3. AxmeroB, C.A. Texnonorust nepepaboTku HeTH, ra3a U TBEPABIX TOPIOYMX MCKOMAEMBIX :
yaeOHnoe mocoodue st By30B / C. A. Axmeros, M. X. Ummusipos, A. A. Kaydwman; Ilox pen.
A.C.Axwmetosa. - CI16.: Heapa, 2009. - 828c.

4. Tlonukapos, U.M. Pacuérel MammH 1 anmapaToB XUMHYECKUX MMPOW3BOJCTB U HedTera3orne-
pepadotku: [Ipumeps! u 3agaun : yuebroe nmocodbue s By3oB / W. U. Ilonukapos, C. U. ITonu-
kapoB, C. B. PaukoBckuii. - M.: Anbda-M, 2008. - 717c.

5. Cappanamunu, A.I.IIpumeps! u 3a7auu 10 TEXHOJOTHH NepepadoTKu HedTH U rasa : yuel-
Hoe mocobue / A. I'. CapnanamBunu, A. U. JIsBoBa. - 3-¢ usn. - CII6.: Uaterpan, 2008; 2007. -
268c.

y3-19k3 ab6-153k3

6. Eppemos, I'. . MoaenupoBaHre XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB [DIEKTPOHHBIN pe-
cypc] : yuebnuk / I''I. EdpemoB. — M. : UHOPA-M, 2018. — 255 c. // ZNANIUM.COM :
AJIEKTPOHHO-OMOIMOTEeYHast cucteMa. — Pexum nmocrtyma: http://www.znanium.com/catalog.php,
OTpaHUYEHHBIN. — 3arj. ¢ YKpaHa.

7. CuapeB, A.M. Pacuersl mammH u oOopynoBaHus s J00bIM HeTH M Trasza: ydeOHO-
npakTuueckoe rnocodue [Dnexrponusiit pecypc] / A.M. CHapes. - u3a. 3-e, gom. - M.: Uadpa-
Wmxenepus, 2010. - 232 ¢. // ZNANIUM.COM : 31eKTpoHHO-0MOIHOTeYHast cuctema. — Pexum
nocrtyma: http://www.znanium.com/catalog.php, orpanrdeHHbIi. — 3ari1. ¢ 3KpaHa.

8.2 JlonotHUTEIbHASI JIMTEpPaTypa

1. derraepckuit, FO.W. TIponecch u anmapaTsl XUMHYECKOW TEXHOJIOTHH | YICOHHK ISl BYy30B: B
2 4. Y.2 : MaccooOmenHble nporiecchl U anmapatsl / 0. W. JlprtHepckuid. - M.: Xumus, 1992. -
384c.

2. derraepckuii, FO.U. Tlporneccel n anmapaTsl XUMUYECKOM TEXHOJIOTHH : yYEOHHUK JUIS BY30B: B
2 4. Y.1 : TeopeTnueckue OCHOBBI MPOLIECCOB XUMUYECKOW TEXHOJIOTUHU. [ HIpoMexaHnuecKue u
TEerIoBbIe pouecchl U anmnapatsl / FO. U. JlpitHepckuii. - M.: Xumus, 1992. - 416c¢.
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3. Jlebdnep, ¥V .JL.Ilepepadorka nedrtu / V. JI. Jledhdnep; Ilep. ¢ anrn. - 2-e uza., mepecm. - M.:
Omumn-busnec, 2001. - 223c.

4. TertHepckuit, FO.M. [Tponecchl u anmapaThl XUMUYECKON TEXHOJOTHH : YU€OHHK JJIs BY30B: B
2 4. Y.2 : Maccoobmennsie niporiecchl u anmapatsl / 0. W. JIpitHepckwmid. - M.: Xumus, 1992. -
384c.

5. Kacatkun, A.I'. OCHOBHBIE TPOIIECCHI U amnmapaThl XUMUYECKONH TEXHOJOTHH : YUYeOHUK IS
By30B / A. I'. KacarkuH. - 8- u3a., nmepepad. - M.: Xumus, 1991. - 789¢. u

6. OCHOBHBIEC TIPOIIECCHI U anmapaThl XUMUYECKON TexHoyoruu: [Tocobue mo mpoekTupoBaHUIo /
Ion pen. FO.M.[IpiTHEpCKOTO. - 2-€ U311, tepepald. u gor. - M.: Xumus, 1991. - 495c.

7. Capuno, M.IO. O6GopynoBanue HeTexumuieckoro npouspojctsa / M. FO. Capunos, I1. E.
Kob6nykoB. - Komcomonbck-Ha-Amype: U3n-Bo Komcomonbckoro-ua-Amype Toc.T€XH.yH-Ta,
2015. - 77c.

8. OCHOBBI MPOEKTUPOBAHUS MPOLIECCOB MEPepadOTKU MPUPOAHBIX YHEPrOHOCHUTENCH: YueOHOoe
nocobue / Kpasios A.B., Cam6opckas M.A., Bonsd A.B., - 2-e uza. - Tomck:M3n-Bo Tomckoro
HOJIUTEX. YHHUBEpPCUTETA, 2015. - 166 c.
(http://znanium.com/catalog.php?item=bookinfo&book=674042)

9. Xumus vedtu u raza: Yuebnoe mocodue / B./l. Ps6oB. - 2-e uzn., ucnp. u goim. - M.: UJ] @O-

PYM: HUILL NH®D®PA-M, 2014. - 336 C.
(http://znanium.com/catalog.php?item=bookinfo&book=423151)
10. OcHOBBI pacueTa ¥ KOHCTPYHPOBAHUS MAIlIMH U allllapaToB MepepadaThIBAIONTUX MTPOU3-

BOJICTB [DnekTponHHbIit pecype] / [lox pen. A.A. Kypoukuna. - M.: KomnocC, 2006. - 320 c.
(http://znanium.com/catalog.php?item=bookinfo&book=504985

11. Opnosckast, H. @. CoBepuiencTBoBaHME TiepepadboTku Hedrel ceBepa KpacHospckoro
Kpas Ha MaJibIX HeprenmepepabaThIBarONINX 3aBoAaX [ DIEKTpOHHBIN pecypc] : MoHorpadus / H.
@. Opnosckas, U. B. Hanetikun, E. JI. Aradonos. - Kpacnosipck: Cub. penep. yu-t, 2013. - 135
c. (http://znanium.com/catalog.php?item=bookinfo&book=492786

12.  Kypoukun, A.A. OCHOBBI pacueTa U KOHCTPYHPOBaHMS MAIlIMH H arnapaToB nepepada-
THIBAIOIIUX TPOU3BOACTB [AnekTponnsiid pecypc] / [lox pen. A.A. Kypoukuna. - M.: KomocC,
2006. - 320 c. (http://znanium.com/catalog.php?item=bookinfo&book=504985

13. TumonnH, A.C.. OCHOBBI KOHCTPYMPOBAHUS U pacu€Ta XMMUKO-TEXHOJIOTHYECKOTO U
npupogooxpanHoro odbopynosanus. CrpaBounuk: B 3 1. T12.Kanyra: U3n-Bo boukapesoii H.®.-
2006-852c. (35.11-5-0242, T414).

14. TumonuH, A.C.. OCHOBBI KOHCTPYMPOBAHUS U pacd€Ta XMMHUKO-TEXHOJIOTHYECKOIO 1
npupoooxpaHHoro odopyaoBanus. CripaBounuk: B 3 T. T2.Kamyra: U3a-Bo boukapesoii H.®.-
2006-1028c. (35.11-5-02512, T414)

15. TumonuH, A.C.. OCHOBBI KOHCTPYUPOBAHHUS U pacy€Ta XMMUKO-TEXHOJIOTMYECKOTO 1
npupoaooxpanHoro obopynosanus. CrnpaBounuk: B 3 1. T3.Kanyra: 13a-Bo boukapesoit H.®.-
2006-968c. (35.11-5-0252, T414).

16. [TaBnos, K.®., Pomankos, [L.I"., Hockos, A.B..IIpumeps! u 3agaun o Kypcy MpoIeccoB
U amnmapaToB XUMHYECKOW TEXHOJIOTHH. Y4ueOHoe mocooue miist By30B. 10-e u3a., mepepad. u JorI.
JI.: Xumus.-1987-575c¢. . (35.11-5-0242,11212)

8.3. Meroanyeckue yKazaHus JJisl CTYA€HTOB M0 0CBOEHUIO THCIUIJIHHBI

1. Hlerunun B.C., Kynuk A.A. OcHOBHBIE MacCOOOMEHHBIE MpOIecChl: AOCOOIHS, IKCTpa-
rupoBanue. Yueb. [Tocooue / KHAT'TY. Komcomonsck-Ha-Amype. 2007. 86 c.

2. Hlerunun B.C. AGcopOius, axcTparupoBanue. Pacuet, mpumeps , 3a1aun. Y4eOHoe 110-
cobue .Ilox.pex. .- Komcomonbck-Ha-Amype: KomcoMonbckuii-na-AmMype Toc. TeXH. YH-
T, 2013-67c.

Jlnst maGopatopHbIX padoT.


http://znanium.com/catalog.php?item=bookinfo&book=674042
http://znanium.com/catalog.php?item=bookinfo&book=423151
http://znanium.com/catalog.php?item=bookinfo&book=504985
http://znanium.com/catalog.php?item=bookinfo&book=492786
http://znanium.com/catalog.php?item=bookinfo&book=504985
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1. Crynun A.B., Koznuta A.H., Hletunun B.C. Onpenenenue pazMepoB OTCTOWHUKA ITPU
KOHCOJIMIMPOBAHHOM OCQKJICHUH CycrieH3ui. Metos. Ykazanus K JabopaTopHbIM pado-
taM. —Komcomonsck-Ha-Amype. KHAT'TY, 2004. 16c¢.

2. Crynun A.B., Kozmura A .H., leruann B.C. Onpenenenne ckopocTH ocakaeHus. . Me-
TOJI. YKa3aHus K 1aboparopHeiM paboram. —Komcomonbsck-Ha-Amype. KHAI'TY, 2004.
l4c.

3. Wlerunun B.C. Ctynun A.B., Kosnurta A.H., YcruroB B.A.. Ileperonka ¢ BOASHBIM Ma-
pom. Metona. Ykazanus k mabopaTtopHbiM pabotam. —Komcomomnbck-Ha-AMype.
KHAI'TY, 2005. 10c.

4. Crynun A.B., llletunun B.C, Ycrunos B.A. M3ydueHue KOHCTPYKITUU U pabOTHI yCTa-
HoBKM APH-2. Meton. Yka3zanus k naboparopHsiM pabotam. —KoMmcomoinbck-Ha-Amype.
KHAT'TY, 2006. 18c.

Jl71 KypcOBOTO MPOEKTUPOBAHUS.

1. Vcrunos B.A. Pacder kononH u annapatoB yctaHoBkH ABT. MeTonnueckne yka3zaHus
10 BBIIIOJIHEHUIO KYpPCOBOT'O MPOEKTA /7Sl CTYACHTOB cnenuanbHoctei 240801 -
"MarmuHbl B anmapartbl XuMuaeckux mpousBoacts" u 130608 -"O6opynoBanue HedTera-
3onepepabotku" / KHAI'TY. Komcomonsck-ua-Amype. 2013. 34 c.

2. Crynun A.B., letunun B.C., IBanoBa H.A. Pacu€T ruipaBaIn4eckoro ConmpoTHBICHUS
KOJIOHHBIX anmapaTtoB. Y4yeOHnoe mocobue . [Tox pen. .- Komcomonbsck-Ha-Amype: Kom-
COMOJIbCKMH-Ha-AMype roc. TexH. yH-T, 2012 — 67c.

8.4 . CoBpeMeHHbIe MpodeccHOHAIbHBIE 0a3bl JAHHBIX H HH(OPMAIHOHHbIE cnpa-
BOYHbIE CHCTEMBbI, HCIIOJIb3yeMble NIPH OCYIIeCTBJEHHH 00pa30BaTeIbLHOIO Mpolec-
€a Mo JMCUMILIMHE

1. Enuroe okHO nmoctymna K oOpa3oBaTellbHBIM pecypcaM [DIeKTpOoHHBIH pecypc]. — Pe-
KuUM Joc.tyna: http://window.edu.ru, cBoO60HBII. - 3ary. ¢ KpaHa.

2. Hayunas osiekTpoHHass OuOmMoTeka [DIeKTpOoHHBIH pecypc]. — Pexxum nocryma:
https://elibrary.ru/defaultx.asp, cBo60AHBIN. - 3ariI. ¢ IKpaHa.

3. Ilpunoxxkenue Ut MOAJCPKKH 0OydEHUS M Mpolecca MPenoJaBaHus ¢ TOMOIIbIO HH-
TEPaKTUBHBIX MOay/Ne learningapps.org [DnekTpoHHBIM pecypc]. — Pexum moctyma:
https://learningapps.org/, cBoOoaHBII. — 3aril. ¢ FKpaHa.

4. TTopran «OtkpeiToe obpazoanue CIIGIDTY «JIDTU» [DnextponHsid pecypc]. — Pe-
xuM foctyna: https://openedu.ru/, cBoGoaHBIN. — 3ari. ¢ 3KpaHa.

5. Tlopran «/Iuctanuronnsie Kypcbl MI'Y» [DnekTpoHHBIN pecypc]. — Pexxum nocryna:
https://distant.msu.ru/, cBOO0HBIN. — 3ar. ¢ 3KpaHa.

6. [Topran «HauroHaIbHBIN OTKPBITBIA YHUBEPCUTET «HTYUT» [DIEKTpOHHBIN pecypc].
— Pexxum nocrymna: https://www.intuit.ru/, cBOOOJHBIN. — 3ari. ¢ 3KpaHa.

7. Hopran «MI'TY «CTAHKWH» «YHuBepcapuym» [DaeKTpoHHBIN pecypc]. — Pexum
nocryna: https://universarium.org, cBOOOIHBIN. — 3ari. ¢ FKpaHa.

8. IMopran «MI'TY um. H.D. baymana» [DnexktpoHHbId pecypc]. — Pexxum mocryna:
https://openedu.ru/, cBo60gHBIH. — 3arJ1. ¢ 3KpaHa.

8.5. CoBpemeHHble mnpodeccuoHaNbHbIe 0a3bl JAaHHBIX M HHGOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMbI, HCIOJb3yeMble MPH OCYLEeCTBIEHUH 00pa3oBaTelib-
HOI0 mpouecca 1o JMCIHUIIHHE

1. EnuHoe okHO nmoctymna K oOpa3oBaTelbHBIM pecypcaM [DIeKTpOoHHBIH pecypc]. — Pe-
KuUM Joc.tyna: http://window.edu.ru, cBoO0HBIN. - 3ary1. ¢ SKpaHa.
2. Hayunas osnexkTpoHHass OuOmmoTeka [DNeKTpoHHBIH pecypc]. — Pexxum nocryma:
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https://elibrary.ru/defaultx.asp, cB060aHBI. - 3ar1. ¢ 3KpaHa.

3. Ilpunoxenue uisi MOAJEPKKH 00y4EHUs U Ipolecca NpenoJaBaHys ¢ IOMOIIbIO HH-
TEpaKTUBHBIX MonyJieil learningapps.org [DaexTpoHHbIi pecypc]. — Pexum pocryna:
https://learningapps.org/, cBoOoaHBII. — 3aril. ¢ FKpaHa.

4. TTopran «OtkpsIToe oOpazoBanue CIIGIITY «JIDTU» [Dnexkrponnslii pecype]. — Pe-
KUM foctyna: https://openedu.ru/, cBoOOHBIN. — 3ary. ¢ SKpaHa.

5. opran «/Iuctannuonnsie kypcsl MI'Y» [OnexTpoHHbIi pecypc]. — Pexxum nocryna:
https://distant.msu.ru/, cBo60HBIN. — 3ari. ¢ IKpaHa.

6. ITopran «HauroHanbHbINA OTKPBITEIA YHUBEpPCUTET «HTYUT» [DNEKTpOHHBIN pecypc].
— Pesxum mocryma:  https://www.intuit.ru/, ceo6oambIi. — 3ari1. ¢ kpaHa.

7. Hopran «MI'TY «CTAHKMH» «YHusepcapuym» [DneKTpoHHBIN pecypc]. — Pexxum
noctyma: https://universarium.org, CBOOOIHBIN. — 3ari. ¢ 9KpaHa.

8. Ilopran «MI'TY um. H.D. baymana» [OnexktponHslii pecypc]. — Pexum nocryna:
https://openedu.ru/, cBoGoaHBIMH. — 3ari. ¢ FKpaHa.

8.6. JInueH3MOHHOE MPOrpaMMHOe oOecnevyeHue, MCNoJb3yemMoe Npu
OCYILeCTBJIEHUH 00Pa30BATEIbHOI0 MPoIecca Mo TUCIHUTLINHE

Tabmuua 5 — [lepeyeHp UCIOIB3yeMOr0 IPOTPAMMHOTO 00eceueHUs

Hanmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium JlunensuonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBobOoaHas JIMICH3Us, YCJIOBUSI HCIIOJIB30BAHMS IO CCBIIKE:
https://www.openoffice.org/license.html
KoncynpranT Ilntoc Horosop Ne 95 or 17 mas 2017. Freeware. beccpounoe uc-
M0JIb30BAHUE

9 OpraHu3alHOHHO-NEAATOTMYECKHUE YCIOBUSA

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM Yy4eOHBIX 3aHATHH. SI3bIk oOydeHwms (mpemonaBaHusi) - pycckuid. [ Bcex BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIMBAETCS NPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOCH MHIMBUAYATHLHON 0Opa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPEC3a4€CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HCOGXOZ[I/IMOCTI/I HX TOBTOPHOT'O OCBOCHMUH.

9.1 OOpa3oBaTe/bHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc MpH MPEnogaBaHuu Kypca OCHOBBIBAECTCS Ha MCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NHHOBALIMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TexXHONOTui. TpagunnoH-
HbIe 00pa3zoBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKU-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTUH UCIIONB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeneHus 3aHsaTuii. THpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEATM3YyIOTCS MyTEeM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpere.

9.2 3aHATHA JeKIMOHHOI0 THIIA

JIeKIMOHHBIN KypC IIPEANoaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTaHA.


https://www.openoffice.org/license.html
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Ha nepBoif nekuiuu ekTop 00s3aH MpenynpeauTh CTYAEHTOB, IPUMEHUTEIFHO K KaKOMY
06a3zoBOMY yueOHUKY (yueOHUKaM, y9€OHBIM TOCOOUSM) OyIeT MPOYUTaH KypcC.

JleKIMOHHBIN Kypc MOJDKEH JaBaTh HauOOJbIIUH 00BbeM MH(OpMAIMK M o0ecreyrBaTh
Oostee TIIyOOKOE TIOHMMAaHHUE YIEOHBIX BOIIPOCOB NPH 3HAUYUTEIHHO MEHBIIIEH 3aTpaTe BPEMEHH,
4YeM 3TO TpedyeTcs OONBIIMHCTBY CTYIEHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

9.3 3aHATHS NPAKTHYECKOI0 THIIA

[TpakTudeckue 3aHATHS MPEACTABISAIOT COOOM AeTamu3alvio JIGKIIMOHHOTO TEeopeTHhye-
CKOTO MaTepuaa, MPOBOJIATCS B IIENIAX 3aKpEIUICHHUsS Kypca U OXBAaThIBAIOT BCE OCHOBHBIE pa3-
JEIIbI.

OcHoBHOI (hopMOI TIpOBENCHMSI TTPAKTUUECKHUX 3aHSATHUN SIBISETCS PEIICHUE 3aaad Io
MPOSKTUPOBAHUIO OOOPYIOBAHUS IS 3alTUTHl OKPYKAIOIMIEH Cpenbl, M0 OTACIbHBIM TeMaM, a
Takke paz0op npumepoB. B 00s13aHHOCTH MpernogaBaTenst BXOAAT: OKa3aHUE METOIUYECKOU Mo-
MOIIA U KOHCYJIbTUPOBAHUC CTYACHTOB 11O COOTBCTCTBYIOIIIUM TEMaM KypcCa.

AKTHUBHOCTb Ha MPAKTUYECKUX 3aHITUSX OLIEHUBAETCS MO0 CIEIYIOIIUM KPUTEPHSIM:

- OTBCTLI HA BOIIPOCHI, IpCAJIaracMbIC HpenonaBaTeneM;

- BBIIIOJIHEHHUE TIPOEKTHBIX M UHBIX 3aJIaHUH.

OTBeT 0JKeH OBITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIONKHBIM, COIEPKAThH
CCBUIKU HA UCTOYHHKHU.

OI.[GHI/IBaHI/Ie 3aﬂaHHﬁ, BBITIOJITHCHHBIX Ha MPAKTUYCCKOM 3aHATHU, BXOAUT B HAKOIIJICH-

HYIO OLICHKY.
9.4 CamocrosiTesibHasi padoTa 00y4aromMXcsl M0 JMCHUIINHE (MOYJII0)

CamocrosiTenbHass paboTa CTYJEHTOB — 3TO MPOIECC AKTUBHOTIO, IEJeHANpPaBICHHOIO
nproOpeTeHNs CTyIEHTOM HOBBIX 3HAaHUI, YMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Ipenoja-
BaTeJsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHbIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeroCs.

Ienmu camocToATebHON PabOTHI:

- CUCTCMATHU3alUA U 3aKPCIIJICHUC TOJTYUCHHBIX TCOPCTUUCCKUX 3HAaHUU U MPAKTUYCCKUX
YMEHHH CTYJCHTOB;

- yroyOJIeHre U paclIupeHHe TEOPETUICCKIX 3HAHUM;

- (popMuUpOBaHUE YMEHUU HCIOJIb30BaTh HOPMATUBHYIO U CHPAaBOYHYIO JTOKYMEHTAIUIO,
CIIELIUAIBHYIO JIUTEPATYPY,

- pa3BUTHE MO3HABATENbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIILHOCTH MBIIIJICHHS], TBOPYECKOW MHUIIMATHUBBI, CIIOCOOHO-
CTel K cCaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alliu;

- pa3BUTHE UCCIIEIOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrodTrenbHas paboTa MOXKET OCYIIECTBISATHCS MHIMBUAYAJIbHO WIN TPYNIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHOM TEMaTHKU.

Texnonorus opraHuzanu CaMOCTOSITCIILHOU paGOTBI CTYACHTOB BKJIHOYACT MCITIOJIB30Ba-
HUE MHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBHON pabOThl CTYJEHTOB MOXKET
MPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CTyneHTbl JOJDKHBI MOAXOAWTH K CaMOCTOSITEIbHOM pabdoTe Kak K HauBaXHEHUIIeMy
CPEICTBY 3aKpEIUICHUS U Pa3BUTUSI TEOPETUUYECKUX 3HAHUM, BbIpaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONpeIeICHHBIX HABBIKOB M MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOU JINTEPATYPHI.

9.5 MeToanueckne yKazaHus 1JI5 00y4AIOMIMXCS M0 OCBOEHHUIO U CIIUTIIMHbI
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[Ipu M3yueHuu QUCUMILTUHBI 00YYarOIIUMCS 11€JI€CO00pa3HO BHIMOIHATH CIEAYIOIINE pe-
KOMEH/IallUU:

1. U3yueHnue y4eOHON TUCITUTIIIMHBI IOJDKHO BECTUCHh CUCTEMATHUCCKH.

2. Ilocne n3yyeHust Kakoro-imbo pasfena 1no yueOHUKY MIIM KOHCIEKTHBIM MaTepuanaM
PEKOMEHAYETCS 0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPECIICHNUS, IOHATHUS pa3Jie-
na.

3. Ocoboe BHUMaHUE CIENYET YACTUTh BHIMOIHEHUIO OTYETOB 110 MPAKTHUYECKUM 3aHSATH-
SIM U MHIUBUAYAIBHBIM KOMILUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO pa0doTy.

4. Bcs TemaTuka BONPOCOB, M3Y4a€MbIX CaMOCTOSATENBHO, 3aJa€TCsl Ha JIEKIUSIX MPero-
naBateneM. VM ke MaroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBh M3JAHHBIC B MEPHOIUICCKON
Hay4YHOU JuTepaType) 11t 0oJiee AeTalbHOr0 MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX HA JICKIUH.

[Tpu camocTosTETHPHON TPOPAOOTKE Kypca 00yUYaAIOIIUECS TOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONpeAETICHUS U (PaKThI;

- MOBTOPUTH 3aKOHCHEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHSITHU MaTepuall U JONOIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOU TEME JTUTEPaATYPHhI;

- U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATYPY, COCTABIATh T€3UChI, AHHOTAIIUN U KOHCTIEKThI
Haubosee BaKHBIX MOMEHTOB;

- CAMOCTOSTEIBHO BBIMOJIHATD 3a/I1aHHs], AHAJIIOTMYHBIE TIPEIJIaraéMbIM Ha 3aHATHUSIX;

- HCIIOJIb30BAaTh ISl CAMOIIPOBEPKHU MaTepuabl (OH/Ia OLIEHOUYHBIX CPEJICTB.

9.6. MeToanueckne yKa3aHMs 10 BbINOJHEHUIO KYPCOBOI0 NMPOEKTA:

KypcoBoe mpoekTupoBaHrne — caMOCTOSATEIbHOE MPAKTUYECKOE 3aHATHE, OPUEHTHPOBAH-
HOe Ha (popMHpOBaHHE M PA3BUTHE Yy CTYIACHTOB HAaBBIKOB NPOEKTUPOBAHUS U IPEICTABICHHS
Pe3yNIbTaTOB X MPOEKTHOM 1eATeIbHOCTH.

Bo BpeMsi KypcoBOrO MpOEKTHPOBAHHUS CTYACHTHI 3aKPEIUISIOT HABBIKK CaMOCTOSTEIbHOM
paboThl o pacu€Ty HePTE3aBOICKOTO 000pyAOBaHUSs, BEIOOPY A(DPEKTUBHO MEHCTBYIOMIETO HA
JTAHHOM TIPOU3BOJICTBE armapara.

Jlnig pacuéra B KypCOBOM IPOEKTE MOTYT OBITh NMPEAIOKEHBI anmnapaThl: PEKTH(PUKAINOH-
Hasi KOJIOHHA; abcopOepbl; peakTophl (KaTaIUTUYECKOTO KPeKUHra, puopMUHTa, alKHINpOBa-
HUS, TUAPOOYMCTKH) U APYTUE anmaparbl B atMochepHoit pazronku, [ @Y, V3K, ruapokpekurra
u npyrux ycraHoBkax miusi HII3 pasnuunoro nampasieHus: (OEH3MHOBOE, MAaclsiHOE, CMEIIaH-
HOE).

B kayecTBe MCXOIHBIX JaHHBIX BBIOMPAIOTCS HE(YTH pa3IMUHBIX MecTopoxiaeHuil (Po-
MaITKMHCKasA, ApiraHckas, 3amaHo-CHOMpPCKas 1 ap.)

Cnucok HedTsHBIX MecTopokaeHuii Poccun (https://ru.wikipedia.org/wiki/ )

KypcoByto paboTy cTyIeHTHI BBIIIOJIHAIOT CaMOCTOATEIbHO. HaumeHoBaHue pa3aenoB Kyp-
COBOTO MPOEKTa W MPUMEpPHasi TPYI0EMKOCTb IpeICTaBIeHbI B TabnuIe 7.

JIOTIOJIHUTENBHO MpenoiaBaTellb Ha3HAYaeT KOHCYJIbTALUU AJIs1 KOHTPOJIs paboThl CTY/AEH-
TOB, TIOJIBE/ICHUS UTOTOB M OKa3aHHsI TOMOIIM IIPU BBIITOJHEHUH KYpCOBOM paboTHI.

O0BeM KypcoBOTO TIPOCKTA: YepTexku 2 aucta popmaTta A-1, MOSCHUTEIBHON 3amTUCKH 45-
50 ctp. popmara A-4). BeimonHenune rpaduueckoil 4acTu U pacyeToB (IO COTJIACOBAHUIO C Py-
KoBoauTeeM) BoInonHseTcs: ¢ ucnoib3oBanueM CAD/CAM/CAE cucreM. BeimosHeHHBIN Kyp-
COBOM IpOeKT siBisieTcs 3aganueM Ha PI'P nnsg nucumnnunasl «KoHCTpynpoBaHMe U pacueT ma-
[IMH U annapaToB OTPacinu» U Pa3AesioM BBITYCKHOW pabOThI.


https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA_%D0%BD%D0%B5%D1%84%D1%82%D1%8F%D0%BD%D1%8B%D1%85_%D0%BC%D0%B5%D1%81%D1%82%D0%BE%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B9_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
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Tabmmma 6 HanMeHoBaH#e pas3iesoB KypcoOBOTO MPOEKTA U UX MPUMEPHAs TPYI0EMKOCTh
HaumenoBanue pa3jaesioB Oo0neM, u

1. Pacuer matepuanbHoro OanaHca ycra- | 12
HOBKH

2. Iloctpoenue kpusoit UTK 6

3. BriOOp cTaHapTHBIX Y3JI0B U arperatoB. | 6

4. Pacuer TeMInepaTypHbIX PEKHUMOB. 6

6

5. IMonGop MaTepuaioB AJis yCTaHOBOK.

Wroro 3ausTHil O KypCcoBOil paboTe 36

B pacuéTHO-MOsSCHUTEIBHON 3alMCKe MPUBOAATCS (PU3UKO-XUMHUECKUE CBOWCTBA CHIPhS U
IPOAYKTOB HedTeraszonepepaboTKH, OKa3bIBACTCA MECTO almapaTa B TEXHOJIOIMYECKOH cXeMe,
OTIMCBIBACTCS] TEXHOJOrHYeckas cxema 0J0Kka, 1aércsi 000CHOBaHNE KOHCTPYKLUHU BBIOPAHHOTO
anmnapara Ha OCHOBAaHHUU CPABHUTEIIBHBIX JaHHBIX, IPUBOAATCA TEXHOJOTUYECKH, TEIJIOBOU U
TUAPABIMYECKUI pAacUETHI anmapara.

I'paduueckas yacTe BKItOYaeT B ceOs OOIIMI BHMJ ammapara C pa3pe3aMH, CCUCHHSIMH,
U300pakaloTCs AeTalu U Y376l anmnapara. [Ipu HeoOX0aMMOCTH BBITIOIHIETCS TEXHOJIOTHYECKast
CXEMa y3I1a, IIe YCTAaHOBJICH IIPOEKTUPYEMBIH anmapar.

CTyneHTbl CaMOCTOSTENIFHO M3Y4aloT COIep)KaHue y4eOHBIX MOCOOUH U PYKOBOISIINX O~
KYMEHTOB.

10 Onucanue MmaTepuaibLHO-TEXHUYECKOT0 o0ecneyeHusl, He00X0UMOro 1JIsl 0Cy-
HIeCTBJIEHUS 00Pa30BATEJIbHOI0 MPOIecca Mo JUCHHILINHE (MOIYJIIO)
10.1 Y4yeOHo-1200paTOpHOE 000PYIOBAHUE

Tabmmia 7 — MarepuaabHO-TEXHUUECKOE 00€CTICUCHHE TUCIIUTLTAHBI

Haumeno-
BaHHC
Aynu- Hasnauenue
ayTUTOPUHI Hcnons3yemoe obopynoBaHue
TOpHS 00opyIoBaHUs
(;maboparo-
pun)
16/1 Jlabo-
ATODIL JlaGopaTopHbIE YCTaHOBKHM ISl M3YYCHUS: -
Irjlpoupeccos CKOPOCTH OCaXJCHHSI OJWHOYHBIX yacTwll;, - | [[poBeneHue na-
nporecca KOHCOJMIMPOBAHHOTO OCAXKACHUS | OOpaTOPHBIX pa-
01-1 U anmnapaTos port AHD g patop P
HedTeraso YaCTHUII; - TIPOIEcca MEPErOHKH BOJSHBIM Ia- | OOT.
poM; -  pasmenieHus HeTEenpOAyKTOB Ha
nepepadoT-
< dpaxiun (APH-2

10.2 TexHuveckue v 3JIEKTPOHHbIE CPEACTBA 00yUEeHHUS

JIi1st peanm3aiiy mporpaMMbl UCIIONIB3YeTCS MAaTEPHATbHO-TEXHUIECKOE 00ECTICUeHHE, TIepe-
YHUCIJIEHHOE B Ta0MIE 7.

Tabnuna 7 — MaTtepuaabHO-TEXHHUECKOE 00eCTIeUeHUE TUCITUTUTHHBI

Hanmeno-
Aynu- BaHHe Haznauenue
Hcnons3yemoe obopynoBaHue
TOpUSL | AyIUTOPUU 000opyI0BaHUs
(;mabopato-
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pun)
112/3-2 Jla- [IpoBenenue 3a-
O6opaTtopus HATHA C TIOMO-
112 MAXII Hpoekop. BI0 MYJIbTUME-
(Mmenma) JTUHAHBIX CPEJICTB.

11 HNuble cBeneHus

MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTSAMHU 310POBbA 1 UHBAJIUAOB

OcBoeHME NUCHUIUIMHBI 00YYaIOIIUMUCSA C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3/10POBbS
MOJKET OBITh OPraHU30BAaHO KaK COBMECTHO C JAPYTUMHU OOYUYAIONIUMUCS, TaK M B OTACIbHBIX
rpynnax. [Ipeanonaratorcsi cnenuanbHble YCIOBUS AJIs MOTYYeHUs] 00pa30BaHUs 00yUYarOIIMMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HaAKOMUTCS € TMCUXOJIOT0-(hHU3HOTOTHUECKUMHU
0COOEHHOCTSIMH O0YYaIOIIMXCSl WHBAINIOB M JIMIL[ C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, UHIUBUIYAIbHBIMUA TIPOTPAaMMaMH peaOMIMTAIIM WHBAIUIOB (MTpu Hanmu4uu). [Ipu HeoO-
XOJUMOCTH OCYIIECTBJISICTCS JOMOIHUTENbHAS MOJJAEPKKa MpEenojgaBaHusl ThIOTOPaMU, MCHXO-
Joramu, COIIMaIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM C METOAMYECKMMH peKoMeHaanusiMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEIoiaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC M Pe-
(IeKCUBHBIE METOABI OOYUCHHUSI, TEXHOJIOTUN COIIMOKYIBTYPHOU peabUIUTAIINH C LEIbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU MOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTMMHU CTYZICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOT0 KIIMMara B cryaeHdeckoi rpymme. [Toadop u
pa3zpaboTka yueOHBIX MaTepuaioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BU3yalbHOW, C HCIOJIb30BAHUEM CHEIHATBbHBIX TEXHUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl JunaMu ¢ OB3 ocymiecTBiaseTcsl ¢ UCHOIb30BaHUEM CPEICTB
o0OydeHus OOILero U CrenuagbHOro Ha3HA4YeHUs (MEPCOHAIBHOIO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuaabHO-TEXHHUYECKOe 00ecrieueHre MpeyCMaTpUBaEeT MPUCIIOCOOJIEHHE ayAuTO-
puii k Hy>xaam jun ¢ OB3.

dopma MpoBEACHUS ATTECTAIMH JIJIsl CTYACHTOB-UHBAIMIOB YCTAaHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TIcCUXOo(pu3ndeckux ocooeHnoctei. st crynentoB ¢ OB3 npegycmarpuBaet-
csl jocTymHas (hopMa mpeIoCTaBlIeHHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TIEYaTHOM WM DIEKTPOHHON Qopme (I JUI € HAPYLIEHUSMU OIMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B IIe4aTHOW (opMe WIIH IECKTPOHHOU popMe ¢ YBETUUECHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JIJIs1 JIUII C HAPYIICHUSMU CIIyXa, PeUYH, 3PCHHUS);

- METOJIOM YTEHUS aCCUCTEHTOM 33/IaHUsI BCIYX (1S JIUL C HAPYLICHUSIMU 3PEHHUS).

CryaeHTaM ¢ MHBIMIHOCTHIO YBETMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakMX CTYOEHTOB MpeaycMaTpuBaeTcs HocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, a UMEHHO:

- MUCbMEHHO Ha Oymare uin HabOpOM OTBETOB HAa KOMITbIOTEPE (IJISI JIUI] C HAPYIIICHUS-
MU CllyXa, peun);

- BEIOOPOM OTBETa M3 BO3MOXHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYT aCCUCTEHTa (IJIs
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEIILHOTO allapara);

- YCTHO (17151 JIML C HAPYIIEHUSIMU 3pEHHS], OOPHO-ABUTATEILHOTO arnapara).

[Tpu HEOOXOAUMOCTH AJIs1 0OYUAIOIIMXCS ¢ MHBAJIMIHOCTBIO MPOIEAYypa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOIUTHCS B HECKOJIBKO ITAMOB.
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[Ipunoxenue 1

®OH/J OHEHOYHbLIX CPEACTB

o JIMCHUIIJIMHE

«IIpounecchl m annapartsl nepepadoTku HeTH U ra3a B HeprexuMum»

Hanpasnenne noaroToBku

15.03.02 TexHOomOrMyeckue MalIuHLEI U 000-
pyroBaHue

Hampasnennocts (mpoduias) oOpa3zoBaTeabHOM
POTrPaMMBl

O6opynoBanue HedTerazonepepadboTKu

KBanudukanus BeITyCKHUKA

bakanasp

I'ox Havana moaroToBKH (10 yuyeOHOMY IIJIaHY)

2021

®dopma 00yueHus 3aouHas popma

TexHomorust 00yueHus TpaguunonHas
Kypc Cemectp TpynoeMKkocTs, 3.€.
2,3 4,5,6 8

Bug npomexxyTouHol arTecTanuu

OO0ecrieunBaroIee MmoApasacacHue

3auer ¢ oreHkou, KypcoBoii mpoekTt, Jk3aMeH

Kadenpa «MammHOCTpOCHUE)»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH pe3yJbTATAMH 00Pa30BaTeJbHON NPOrpaMMBbl

Tabmuma 1 — KomneTeHuy u miaHupyeMble pe3yIbTaThl OOYUYECHHS 110 MMPAKTHKE

Kox u Hanmenosa-
HYE KOMIIETEHIINN

[Inanupyemblie pe3yapTaThl 00y4EHUS 110 MPAKTUKE

[lepeuens 3HaHUH

[lepeuensb ymenui

IlepeueHb HaBbI-

KOB

[TpodeccronanbHbIe
[IK-11 ciocobno- | -Enunyto tepmunonoruto u | -Ilomp3oBarbes -HaBbikamu  rpa-
CTBIO POEKTUPO- | ONPENAEICHUs, UCIIOIb3YEMbIE B | CHEIIMAIBHOM JIUTE- | MOTHOTO HCIOJIb-
BaTh TEXHUYECKOE | HedTerazonepepabaThIBAIONNX | paTypoi,  HOpMa- | 30BaHUS  UHQOP-
ocHalleHue pabo- | U HePTeXMMUYECKUX OTpacisAX. | THBHBIMU JJOKYMEH- | MallUM U3 pa3jind-
YHX MECT C pas- YCTpOWCTBO OCHOBHBIX amma- | TAMH, HCIOJb3ye- | HBIX UCTOYHUKOB B

MEIICHUEM TEXHO-
JIOTMYECKOro 000-
pyIOBaHUS, yMe-
HHUEM OCBaMBaTh
BBOJIUMOE 000py-
JOBaHUE

paTtoB W WX TPUHIHI PabOTEHIL.
OcHOBHBIE TIPOLIECCHI, UCIIOJIb-
3yeMble B HedTerazomepepada-
THIBAIOMICH MPOMBIILICHHOCTH.
OCHOBBI KOHCTPYHPOBAHHUS arl-
MapaToB OTPACIH, MaTEepPUAIBI
BEAYIIUX TPOCKTHBIX OpPraHH-
3alMid ¥ TPOU3BOJCTBEHHBIX
00BEIMHEHN.

MBIMH B OTPACIIH.
Beinonnate pacde-
Thl, CBS3aHHBIE C
OIIpECIIEHUEM
KOHCTPYKTUBHBIX H
T€OMETPUYECKUX
apaMeTpoB  amma-
paroB

MPEIMETHOM
pacnu.
HaBpikamu pacue-
Ta PCKHUMHBIX U
KOHCTPYKTHUBHBIX
rapamMeTpoB arra-
paToB OTpaciu

oT-

[IK-15 ymenuem
BBIOMPATh OCHOB-
HbIE 1 BCIIOMOTa-
TEJIbHBIC MaTepHa-
JIBI, CIIOCOOBI pea-
JM3aIMHA TEXHOJIO-
THYECKUX MpoIiec-
COB, IPUMEHSITh
IPOTPECCUBHBIC
METO/IBI SKCILTya-
TaIlMH TEXHOJIOTH-
YECKOro 000pyno-
BaHUS MIPH U3T0-
TOBJICHUH TE€XHO-
JOTMYECKUX Ma-
IIWH

OCHOBHBIE THUIIBI aNMapaTroB H
UX Ha3sHadeHwe Ui olOecrieye-
HUS TEXHOJOTHHA B HedTeraso-
nepepaboTke U HePTEeXUMUYEC-
CKOM oTpaciu. Meroasl panuo-
HaJBLHOTO BBIOOpa 00OpY/IOBa-
HUS A7 00eCTeueHUs] TEeXHO-
JIOTUYECKOro Mpoliecca oTpac-
.

BriOupare anmapa-
TBI JJISI CHPOCKTH-
POBaHHBIX  TEXHO-
JOTHYECKUX  TIPO-
IIECCOB, IPOBOJUTH
pacyeTsl  HEoOXo-
TUMBIC JJI  OIpe-
NENCHUsI  PeXKHUM-
HBIX  [AapaMeTpoB
pabotel  000pyIIO-
BaHUSI.

Brei6upars  060py-
IoBaHHWE IS 3-
dbexkTuBHOTO O00€C-
MEYCHUST TEXHOJIO-
THYECKUX TpoIlec-
coB B Hedreraszo-
BOH W HedTexummu-
YECKOM  OTpaciisix
IIPOM3BOJICTBA.

HaBpikamMun  mon-
6opa obOopymoBa-
HUS B 3aBUCUMO-
CTH OT TEXHOJIO-
THYECKOTO  Mpo-
ecca.
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Tabmuna 2 — [Macopt ¢oHIa OLIEHOYHBIX CPENICTB

KonTpoaupyembie
pa3nenbl (TeMbl)
AUCHUILINHBI

®opmupye-
Masi KOMIIe-
TeHU U

HauMeHnoBanue
OIIEHOYHOI'0
cpeacTBa

IToxa3zarTenu oneHKH

TexHonorust u o6o-
pynoBaHue HedTe-
nepaboTKu

[1K-11;
T1K-15

Koucnekr
UAH.

JICK-

- ONTUMAIBHBIA 00BEM TEKCTa (HE
0oJjiee OIHOM TPETH OPUTHHANA);

- JIOTUYECKOE TIOCTPOCHUE H
CBSI3HOCTB TEKCTA,

- MOJHOTa/ TIyOWHA W3IOXKe-
HHS Matepuana (Haaudue
KJTFOUEBBIX MTOJIOKSHUH,
MBICTICH);

- BH3yaJIM3anus WHGOpMaIuu
Kak pe3ynbTaT ee 00paboT-
Ku (TaOJHIBI, CXEMBI, PH-
CYHKH);

- oopmiieHre (aKKypaTHOCTh, CO-
OJIFOICHUE CTPYKTYPHI OPUTHUHAJIA).

Pa3nenenne He on-
HOpOI[HI:IX CUCTEM

[1K-11;
T1K-15

Koucnekr
UN.

JICK-

- ONTUMAIBHBIA 00BEM TEKCTa (HE
0oJjee OIHOM TPETH OPUTHHANA);

- JIOTUYECKOE TIOCTPOCHUE H
CBSI3HOCTB TEKCTA,

- IOJHOTa/ TIIyOMHA H3JI0XKe-
HHS Matepuana (Haaudue
KJTFOUEBBIX MTOJIOKSHUH,
MBICTICH);

- BUByalu3amus WHQPopMaIluu
KaK pe3ynbTaT ee o0padoT-
Ki (TaONHIBI, CXEMBI, DPH-
CYHKH);

- oopmiieHre (aKKypaTHOCTh, CO-
OJIFOICHUE CTPYKTYPHI OPUTHHAJIA).

[1K-11;
T1K-15

Pa3zHoypoBHEBbIE
3a/1a4¥ M0 TeMam;
bunpTpOBaHUE,
OCaXICHHE, IICH-
TpudyrupoBaHue

- CIOCOOHOCTh aHATU3UPOBATh H
0000111aTh HHPOPMAILIHIO;

- CIIOCOOHOCTb CHHTE3UpPOBATh HO-
BYIO HH(OPMAIIHIO;

- CIIOCOOHOCTH nejaTh 00OCHOBaH-
HbIC BBIBOJIBI HA OCHOBE HMHTEpIIpE-
TaIy UHPOPMAITUH, PA3bICHECHUS;
YCTaHOBJICHHE MPUYUHHO-
CJIICACTBCHHBIX CBH3eﬁ, BBISIBJICHHUC
3aKOHOMEPHOCTH.

[1K-11;
T1K-15

Pacuétno-
rpadgudeckas pa-
6ora

- MOHUMaHUE METOJUKU U yMEHUE
ee MPaBUILHO IPUMEHHTB;

- KauecTBO oopMieHUs (aKKypar-
HOCTB, JIOTHYHOCTb, JUIS YEPTEKHO-
rpaduyecKkux padoT - COOTBETCTBHE
TpeOOBAHUSAM  EIMHOW  CHUCTEMBI
KOHCTPYKTOPCKOHW JOKYMEHTAIINH );
JIOCTATOYHOCTD MOSICHEHUH.

I1K-11;

3ammra Js1abopa-

- HIOHMUMAHUC MCTOJUKU U YMCHUC
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[1K-15

TOPHBIX pabOT

ee MPaBHILHO IPUMEHHTB;
- CIOCOOHOCTh aHATU3UPOBATh H
0000111aTh HHPOPMAILIHIO;

- CIIOCOOHOCTb CHHTE3UpPOBATh HO-
BYIO HH(OpPMAIIHUIO;

- YCTaHOBJICHUC OPpUYIUHHO-
CJICACTBCHHBIX CBH3eﬁ, BBISIBJICHUC
3aKOHOMEPHOCTH;

- CIIOCOOHOCTH nejaTh 00OCHOBaH-
HBIC BHIBOJBI HA OCHOBE WHTEpIpe-
Tau HHPOPMAIINHU, Pa3bICHCHUS;
KadecTBO odopmIIeHHS (aKKypaT-
HOCTb, JIOTUYHOCTD, HJIS1 YCPTCIKHO-
rpadguieckux paboT - COOTBETCTBHE
TpeOOBaHUSAM  €IUHOM  CHCTEMBI
KOHCTPYKTOPCKOM TOKYMEHTAIINN).

MaccooOMeHHbIE
IIPOIIECCHI

[1K-11;
T1K-15

Kouncoexkr  nek-
1105058

ONTUMAbHBIA 00BEM TEKCTa (HE
0oJiee OJHOM TPETH OPUTHHAJIA);

- JIOTUYECKOE TOCTPOCHHUE H
CBSI3HOCTH TEKCTA;

- IOJHOTa/ TIIyOMHA H3JI0XKe-
HHS Matepuana (Haaudue
KJTFOUEBBIX MTOJIOKEHUH,
MBICIIEH );

- BU3yalu3amus WHPOpMaIuu
KaK pe3yabTar ee oO0paboT-
Ki (TaONHIBI, CXEMBI, DPH-
CYHKH);

- oopmiieHue (aKKypaTHOCTb, CO-
OJIFOICHUE CTPYKTYPHI OPUTHUHAJIA).

[IK-11;
[1K-15

Pa3zHoypoBHEBbIE
3a/1a4¥ M0 TeMam;
MaccOOOMEHHBIC

MPOILIECCHI, a6-
copOnus, ajn-
copOuusi, 3KcTpa-
TUpOBaHUE, peK-
TUUKAIHS U TU-
CTHILISILUSL.

- CHOCOOHOCTh aHAJIM3UPOBATH W
0000maTe HHGOPMAIIHIO;

- CIOCOOHOCTh CHHTE3UpPOBATH HO-
BYIO HH(OPMAIIHIO;

- CIIOCOOHOCTH nejaTh 0O0OCHOBaH-
HbIC BBIBOJIBI HA OCHOBE HMHTEpIIpE-
Tay HHPOPMAILIUHU, Pa3bsICHEHUS;
YCTAHOBJICHHUC MNPpUYNUHHO-
CIICJICTBCHHBIX CBSI3CH, BBISBICHHC
3aKOHOMEPHOCTH.

[IK-11;
[1K-15

Pacuétno-
rpadgudeckas pa-
6ora

- IOHUMaHUE METOJUKH U yMEHHeE
€e MPaBUIHLHO IPUMEHHTD;

- KauecTBO odopmiIeHUs (aKKypart-
HOCTb, JIOTHYHOCTb, JJISI YePTEIKHO-
rpadguveckux paboT - COOTBETCTBHE
TpeOOBaHUSAM  €IUHOW  CHCTEMBI
KOHCTPYKTOPCKON JOKYMEHTAIINH);
JIOCTaTOYHOCTH MTOSICHEHU .

[IK-11;
[1K-15

3ammra sabopa-
TOPHBIX pabOT

- IOHNMaHUEe METOIWKH U YMCHHE
€C MPaBUJIbHO TPUMCHUTD,
- CHOCOOHOCTh aHAJIU3UPOBATH W




22

0000maTe HHGOPMAIIHIO;
- CIOCOOHOCTh CHHTE3UPOBATh HO-
BYIO HH(pOpMAITHIo;

- YCTaHOBJICHUC MIpUYUHHO-
CICOCTBEHHBIX CBHBCﬁ, BbISABJICHUC
3aKOHOMCPHOCTH;,

- CIIOCOOHOCTDH JieNaTh OOOCHOBaH-
HBIE BBIBOJIBI HA OCHOBE MHTEpIpe-
Tauu HHQOPMALIUK, Pa3bsICHEHMUS,
KayecTBO odopmieHus (aKKypaT-
HOCTb, JIOTHYHOCTb, JUISI YEPTEKHO-
rpadudeckux paboT - COOTBETCTBHE
TpeOOBaHMSAM €IUHOM  CHCTEMBI
KOHCTPYKTOPCKOM TOKYMEHTALIUN).

[IK-11;
[1K-15

Kypcogoii npoekt

- IOHNMAaHUEe METOIWKH U YMCHHE
€C MPaBUJIbHO MIPUMCHUTD,

- CHOCOOHOCTh aHAJIM3UPOBATH W
000011aTh HHPOPMAIIHIO;

- CIIOCOOHOCTb CHHTE3UpPOBATh HO-
BYIO HH(OpPMAIIHUIO;

- YCTaHOBJICHUC NPpUYIUHHO-
CJICACTBCHHBIX CBHSGﬁ, BBISIBJICHUC
3aKOHOMEPHOCTH;

- cmocoOHOCTh JAenaTh 0OOCHOBAH-
HBIC BHIBOJBI HA OCHOBE WHTEpIpe-
Tau HHPOPMAIINHU, Pa3bICHCHUS;
KadecTBO odopmiIeHHS (aKKypaT-
HOCTb, JIOTUYHOCTD, HJIS1 YCPTCIKHO-
rpadguveckux paboT - COOTBETCTBHE
TpeOOBaHUSAM  €IUHOW  CHCTEMBI
KOHCTPYKTOPCKOM TOKYMEHTAIINN).

Mexanuueckue
MPOLIECCHI

[1K-11;
T1K-15

Kouncoexkr  nek-
1105058

ONTUMAJbHBIA 00BEM TEKCTa (HE
0oJjee OIHOM TPETH OPUTHHANA);

- JIOTUYECKOE TIOCTPOCHUE H
CBSI3HOCTH TEKCTA,

- IOJHOTa/ TIIyOMHA H3JI0XKe-
HHS Matepuana (Haaudue
KJTFOUEBBIX MTOJIOKSHUH,
MBICTIEH);

- BU3yaqu3anus HHPOPMAITUH
KaK pe3yabTar ee oO0paboT-
Ki (TaONHIBI, CXEMBI, DPH-
CYHKH);

- oopmiieHue (aKKypaTHOCTb, CO-
OJIFOICHUE CTPYKTYPHI OPUTHUHAJIA).

[1K-11;
T1K-15

Pa3zHoypoBHEBBIE
3aa4yd 10 TeMe-
MEXaHUYECKHE
IIPOLIECCHI.

- CIOCOOHOCTh aHATU3UPOBATh H
0000111aTh HHPOPMAILIHIO;

- CIOCOOHOCTh CHHTE3UPOBATH HO-
BYIO HH(OPMAIIHIO;

- CIIOCOOHOCTH nejaTh 00OCHOBaH-
HBIC BBIBOJBI Ha OCHOBE MHTEpPIIpE-
TaIy MHPOPMAITUH, PA3bICHECHUS;
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YCTAHOBJICHUC IIPUYUHHO-
CICACTBCHHBIX CBA3 eﬁ, BBISABJICHUC
3aKOHOMCPHOCTH.

[IK-11;
[1K-15

3ammra s1abopa-
TOPHBIX pabOT

- HIOHUMAHUC MCTOJUKU U YMCHHUC
ee MPaBHILHO IPUMEHHTB;

- CIOCOOHOCTh aHATU3UPOBATh H
0000111aTh HHPOPMAILIHIO;

- CIIOCOOHOCTb CHHTE3UpPOBATh HO-
BYIO HH(OpPMAIIHUIO;

- YCTaHOBJICHUC OPpUYIUHHO-
CIICZICTBEHHBIX CBSI3CH, BBISIBIICHHE
3aKOHOMEPHOCTH;

- CIIOCOOHOCTH nejaTh 00OCHOBaH-
HBIC BHIBOJBI HA OCHOBE WHTEpIpe-
Tau HHPOPMAIINHU, Pa3bICHCHUS;
KadecTBO odopmiIeHHS (aKKypaT-
HOCTb, JIOTUYHOCTD, HJIS1 YCPTCIKHO-
rpadguvecKkux paboT - COOTBETCTBHE
TpeOOBaHUSAM  €IUHOW  CHCTEMBI
KOHCTPYKTOPCKOM TOKYMEHTAIINN).

Kpucramnmzanus

[IK-11;
[1K-15

Kouncoexkr  nek-
LIUH.

ONTUMAIBHBIA 00BEM TEKCTa (HE
0oJiee OJJHOM TPETH OPUTHHAJIA);

- JIOTUYECKOE MOCTPOCHUE H
CBSI3BHOCTh TEKCTA,

- IOJHOTa/ TIIyOMHA H3JI0XKe-
HUS MaTepuaia (HaJudue
KJIFOYEBBIX MOJIOKEHUH,
MBICIIEH );

- BU3yanu3anus HHPOpMAIUN
KaK pe3yabTar ee o0paboT-
Ki (TaONHIBI, CXEMBI, DPH-
CYHKH);

- odopmiieHHE (aKKypaTHOCTh, CO-
OJII0ZICHNE CTPYKTYPBl OPUTHHANA).

[IK-11;
[1K-15

Pa3znoypoBHEBBIE
3a/1a4u MO TeME -
KPHUCTaJUIM3aLHs

- CHOCOOHOCTh aHAJIM3UPOBATH W
0000maTe HHGOPMAIIHIO;

- CIOCOOHOCTh CHHTE3UpPOBATh HO-
BYIO HH(OPMAIIHIO;

- CIIOCOOHOCTH nejaTh 00OCHOBaH-
HBIC BBIBOJAbBI HA OCHOBC MHTCPIIPC-
Tayu HHPOPMAILIUU, Pa3bsICHEHUS;
YCTAaHOBJICHHUC MNPpUYNUHHO-
CIICJICTBCHHBIX CBSI3CH, BBISBICHHC
3aKOHOMEPHOCTH.

[Ipouecchl  ymepen-
HOTO H TIIyOOKOTO
OXJIQKICHUSI.

[1K-11;
T1K-15

Koucnekr  jek-
UAH.

ONTUMAIBHBIA 00BEM TEKCTa (HE
0oJiee OJJHOM TPETH OPUTHHAJIA);
- JIOTUYECKOE TOCTPOCHUE H
CBSI3HOCTB TEKCTA,
- MOJHOTa/ TIyOWHA W3IOXKe-
HUS MaTepuaia
- (HayMuYMEe KIIIOYEBBIX MOJIO-
YKEHHH, MBICJICH);
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- BH3yalM3anus WHGOpMAaIuU

Kak pe3ynbTaT ee o0paboT-

Ku (TaOJHIBI, CXEMBI, PH-
CYHKH);

- odopmiieHHE (aKKypaTHOCTh, CO-

OJII0ZICHHE CTPYKTYPBl OPUTHHANA).

[1K-11;
T1K-15

- CHOCOOHOCTh aHAJIM3UPOBATH W
0000111aTh HHPOPMAILIHIO;

- CIOCOOHOCTh CHHTE3UpPOBATH HO-
BYIO HH(OpPMAIIHUIO;

- CIIOCOOHOCTH nejaTh 0O0OCHOBaH-
HBIC BBIBOJIBI HA OCHOBE MHTEpIIpE-
TaIy UHPOPMAITUH, PA3bICHECHUS;
YCTaHOBJICHHE MPUYHUHHO-
CIEJACTBEHHBIX CBSA3EH, BBISBICHUE
3aKOHOMEPHOCTH.

Pa3znoypoBHEBBIE
3a/1a4u 10 TeMe —
OXJIAKICHUE.

Bce Temnl

[1K-11;
T1K-15

-IpaBUJIbHOE TOHMMaHHE IIOCTaB-
JICHHBIX BOTIPOCOB;

-TI0JIHOTA/ TIyOMHA U3JI0KEHUS Ma-
Tepuana,

DK3aMeH

2 Meroauyeckue MaTepuaJibl, ONpeaeJaolue NpPoue1ypbl OeHUBAHUSA 3HAHWH,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSATeJIbLHOCTH, XapaKTepu3yume npouecc ¢popmupo-
BaHHMs KOMIIeTEeHIUI

Mertonuueckue mMaTepuanbl, ONPEAEISIONINe MPOLEAYypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HABBIKOB U (MJIM) OIBITA ACATEILHOCTH, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-
MIUHEI (Tabswmma 3).

Tabmmia 3 — TexHosornueckas Kapra

Haunme-
HoBaHue | Cpoku IIxana
Oll€eHOY- | BBINOJI- | OLlEHNBA- Kpurepun
HOT0 HeHUsl HUA OUCHHBAHMH
cpeacTBa
5 ceMecTp
Ilpomesrccymounan ammecmauyus 6 popme 3auema (oyeHka)
Koncnekr | B Teue- 15 6anioB - CTYJEHT MOJHOCTHIO MOTOTOBHIT
JICKIHH HHC 15 6amioB | xoxcmexT JMeKIHil. AkKypaTHO 0(OPMIICHO Tpa-
ceme- (pMuecKast U TEKCTOBBIC YACTH KOHCIIEKTA.
cTpa 12 6aIoB — CTYASHT IOJHOCTBIO ITOATOTOBHUII
KOHCTIEKT JIeKITui. EcTh 3aMeuanus k odopmite-
HUIO TpaguuecKol U TEKCTOBOM YacTsIM KOHCIIEK-
Ta.
9 6annoB — KOHCTIEKT HE MOJHBIN (OTCYTCTBYIOT
He Oosee 1 mekmum). HeOpesxxHoe odopmiteHne
KOHCIIEKTA.
6 0amutoB— B KOHCTIEKTE OTCYTCTBYET 2€ JISKITHiA.
Hebpexxnoe oopmieHne KOHCIIEKTa.
0 6a;m1oB — OTCYTCTBYET OoJiee 2X JICKLHUH.
Teoperu- | B Teue- | 15 6amios | 15 Gamios - cTyA€HT MPaBUILHO OTBETHII Ha TEO-
YCCKHC HUE peruyeckue Borpochl. [lokazan oTinyHbIe 3HaHUS
BOIPOCHL | CCMC- B PAMKAX YCBOEHHOTO y4eOHOTO MaTepuaa.
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Haume-
HoBaHue | Cpoku Hlkana
OlleHOY- | BBINOJ- | OLlEHHBAa- Kpurepun
HOT0 HEHUsl HUA OUCHHBAHH
cpe/cTBa
(2BOMpO- cTpa 12 GaioB - cTYJIEHT OTBETUJI HA TEOPETHUCCKUE
ca) BOITPOCHI C HEOOTBIITUMU HETOUYHOCTAIMHU. [Tokazan
XOpOIIIKe 3HAHUS B paMKaX YCBOEHHOTO Y4€OHOTO
MaTepuaa.
9 GayIOB - CTYJIEHT OTBETHII HAa TEOPETHUCCKUE
BOIPOCHI C CYHIIECTBEHHBIMU HETOYHOCTAMU. [1o-
Ka3aJl yIOBJICTBOPUTEIbHBIC 3HAHKS B paMKax
YCBOGHHOT'O y4eOHOIr0o MaTepuasa.
0 GayoB - TP OTBETE HA TEOPETHUECKHUE BOIPO-
CBI CTYJIEHT MPOJIEMOHCTPUPOBAJ HEIOCTATOUHBII
YPOBEHb 3HAHUMU.
[lpaktu- | B Tede- | 5 0amioB | 5 GaIoB - CTYAEHT NPAaBUIBHO BHITOJIHHUI IPAK-
qECKOC HHC THYeckoe 3aganue. Iloka3as oTIIMYHbIC 3HAHUA B
3ajaHue | CCMC- (1 samava paMKax OCBOEHHOTO y4eOHOro MaTepHana.
o TEME | CcTpa ¢ MaKCH- | 4 Ganna - CTYZIEHT BBITTOJHUII TPAKTHYECKOE 3a]1a-
No 1 MaJIbHOU
omenkoii 5 | 1€ C HeOoIbIMMU HeTouHOCTAMU. [lokazan xo-
6amioR 3a | POLIME 3HAHKS B PAMKaX OCBOCHHOTO Y4eOHOTO
3anauy) MaTepuaa.
TeMsr: 3 Gayna - CTyJIEHT BBIIIOJIHUI MPAKTHYECKOE 3a/1a-
(GWIBTPO- | HUE C CYIIECTBEHHBIMU HeTOUHOCTAMU. [Tokazain
BaHHUC, YIOBJIETBOPUTENLHBIE 3HAHUA B paMKax OCBOCH-
ocaxzie- HOTO y4eOHOTO MaTepHaia.
HHC, ICH- | 7 Gajia - IpU BBIIOJHEHHH [TPAKTUYECKOTO 3a1a-
Tpubyra- | 0 CTYIEHT MPOJIEMOHCTPUPOBAJ HEJIOCTATOU-
POBAHHC HBIM YPOBEHb 3HAHUM.
0 GayoB — 3a7jaHKE HE BHITIOJTHEHO.
Ilpaktu- | B Tteue- 5 0aJIOB - CTYAEHT MIPAaBUIILHO BBITOIHMII ITPaK-
HECKOC HHC S 6aIoB | tyyeckoe 3amanue. [1oka3an OTIMYHbIE 3HAHMUS B
3ajaHue | CCMC- paMKax OCBOEHHOTO y4eOHOro MaTepHuana.
Jli.g ) Teme | cpa (1 samam 4 Gansa - CTYICHT BBIMOJHII MPAKTHYECKOE 3a/1a-
B ;[ anfgléglﬂ- HUe ¢ HeOombIIMMH HeTouHOoCTsIMH. [Tokazan xo-
OLeHKOf 5 | POIIME 3HAHMS B PAMKAX OCBOCHHOTO y4eOHOro
OamoB 3a | MarepHaia.
3a1auy). 3 Gayna - CTyJIEHT BBIIIOJIHUI MPAKTHYECKOE 3a/1a-
Temsr; HUE C CYIIECTBEHHbIMU HETOYHOCTSMU. [Tokazan
Macco00- YAOBJICTBOPUTEIILHBIC 3HAHMUS B paMKaX OCBOCH-
MCHHBIC HOTO y4eOHOTO MaTepHaia.
Tporec- 2 Gaiia - TPy BBIIOJIHEHUH IPAKTHYECKOT0 3a/1a-
CEL, a§- HUS CTYJEHT MPOJIEMOHCTPUPOBAJ HEIOCTATOU-
copOLH, HBIM YPOBEHb 3HAHUM.
peKTHGu- 0 GayoB — 3a7jaHKe HE BHITIOJIHEHO.
Kalus |
JTUCTHII-
JSIUS
Pacuétno- | B Teue- 40 GayuIoB - CTYICHT IPABHILHO BBIIOIHIII 3a/1a-
rpadude- | Hue 40 6aioB | gye. [Tokasan OTIMYHBIC BIAICHUS HABBIKAMU
Ckasi  pa- | ceme- NPHMEHEHUS TIOTyYECHHBIX 3HAHUM U yMEHHH ITPU
oorta cTpa

penieHny mpo(ecCHOHABHBIX 33]]a4 B PAMKaX
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Haume-
HoBaHue | Cpoku Hlkana
OlleHOY- | BBINOJ- | OLlEHHBAa-
HOT'O HEHUs HUA
cpeacTBa

Kpurepun
OLlCHUBAHMS

(PI'P) YCBOEHHOI0 y4eOHOro Marepuana. OTBETUII HA BCE
JIOTIOJTHUTEIBHBIE BOIPOCHI HA 3AIIIHTE.

30 6ayIoB - CTYJCHT BBIIIOJIHUJI 33JIaHHUE C HEe-
OonpIuMU HeTOYHOCTsIMU. [Tokazan xopormue
BJIaJICHUSI HaBBIKAMH TIPUMEHEHHUS TTOTy4YCHHBIX
3HaHUH ¥ YMEHHUM MPU PEIICHUH MPOodhecCrOoHab-
HBIX 33/1a4 B paMKaX YCBOCHHOTO y4eOHOro mMaTe-
puana. OTBeTHI Ha OOJIBIIUHCTBO JOTIOJHUTEh-
HBIX BOIIPOCOB Ha 3alllHUTE.

20 GaIoB - CTYJIEHT BHITIOTHIII 33/IaHHE C CYIIIe-
CTBEHHBIMHU HETOUHOCTAMHU. [Tokazan ynoBieTBo-
pUTENIbHOE BJIaJCHNE HABBIKAMHU TPUMEHEHUS T10-
JIy4YEHHBIX 3HAHUN U YMEHHI IIPU PELLIECHUU ITPO-
(heccroHaTBHBIX 33/1a4 B paMKaX YCBOCHHOTO
yueOHOro Marepuaia. [Ipu oTBeTax Ha JIOIOJIHH-
TEJbHBIE BOTIPOCHI HA 3aIUTe OBLIO JOMYIIEHO
MHOI'0 HETOUYHOCTEHA.

0 Ga/IoB - MPHU BBHIIOJIHCHUM 3aJaHUS CTYICHT
IIPOJICMOHCTPHPOBAl  HEJOCTATOUHBII  YPOBCHB
BJIAJICHUS HaBBIKAMH IIPHUMCHEHHS ITOJYUSHHBIX
3HAaHUH M YMEHHH IIPU pellieHuH npobecCHoHalIb-
HBIX 3a/1ad B PaMKax YCBOCHHOI'O y4e€OHOI'0 MaTe-
puana. [Ipu orBerax Ha IOIOJHHUTEIBLHBIC BOIIPO-
Chl Ha 3amuTe OBUIO JOIYIIEHO MHOXECTBO HE-
TOYHOCTEH.

HUTOI'O: - 70 6amnoB -

Kpurtepuu onieHKH pe3yibTaToOB 00y4eHHs MO AUCHHUIINHE:

0 — 64 % OT MakCUMaJbHO BO3MOXXHOM CYMMBI 0a/ioB 45 «HEYIOBIETBOPUTEIHHOY
(HeIoCTaTOYHBIN YPOBEHD JUIsl IPOMEKYTOYHOM aTTeCTallMuU MO JUCLUILIUHE);

65 — 74 % OT MaKCHUMaJbHO BO3MOXKHOM CyMMBbI OamioB 46-52 «ynOBIETBOPUTEIBHO»
(TTOporoBbIf (MUHUMABHBIN) YPOBEHB);

75 — 84 % oT MakCUMaJbHO BO3MOXKHOU cyMMbl OamioB 53-59 «xopoio» (cpeaHuit ypo-
BCHb);

85 — 100 % oT MakcUMaJbHO BO3MOXKHOM cyMMbl O0ayuioB 60-70 «OTIMYHO» (BBICOKHI
(MakcUMaJIbHBIN) YPOBEHB)

6 cemecTp
Ilpomesrcymounasa ammecmayus é popme rkzamena.
1 | Koncniekr | B Tteue- 25 6aIioB - CTYACHT MOJHOCTHIO IOJITOTOBHUII
JIeKIuu HHC 25 0amoB | koHCIEKT JeKIHil. AKKYPaTHO 0(OPMICHO rpa-
ceme-

(uyeckas 1 TEKCTOBbIE YAaCTH KOHCIIEKTA.

18 6aIoB — CTYACHT MOJHOCTBIO ITOATOTOBHUII
KOHCTIEKT JIeKITui. EcTh 3aMeuanus k odopmite-
HUIO TpaguuecKol U TEKCTOBOM YacTsIM KOHCIIEK-
Ta.

10 6amnoB — KoHcrniekT He MOTHBIN (OTCYTCTBYIOT
He Oosee 1 mekmum). HeOpesxxHoe odopmiteHne
KOHCIIEKTA.

0 6a;m1oB — OTCYTCTBYET OoJiee 2X JICKIHUH.

cTpa
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3 | lpaktu- | B Teue- 5 GaioB - CTYACHT MPABUIIBHO BBITOJHUI MTPAK-
qeCKOoC HHC 10 6an10B | tpyeckoe 3aganue. Iloka3an oTJINYHbIE 3HAHUS B
3a/laHne ceme- paMKax OCBOEHHOI'0 y4eOHOro MaTepHaa.

}1\{2 ) Teme | cpa (2 sanaun | 4 6o, - CTYACHT BBITTOJHWII IPAKTUIECKOE 3a/1a-

B ;aﬂflilégln_ HUe ¢ HeOOoMbIIMMHU HeTouHOCTsAIMH. [Tokaszai xo-
OLCHKO}f 5 | POIIME 3HAHMS B PAMKAX OCBOCHHOTO y4eOHOTO
GauioB 3a | Marepuaa.
3amauy). 3 Gayuta - CTYJCHT BBITTOJIHWII IPAKTUIECKOE 3a/1a-
Temsr, HUE C CYIIECTBEHHBIMU HETOUHOCTsIMH. [Tokazai
ancopo- YIIOBJICTBOPUTEIIHHBIC 3HAHUS B PAMKaX OCBOCH-
ous;  3KC- | goro yuyeOHOro MaTepuania.

Tparupo- | 2 Ganna - MpU BHIOJIHEHUH IIPAKTHIECKOTO 3a/1a-
BaHme. HUS CTYJICHT MTPOJACMOHCTPHPOBAJ HEJOCTATOY-
HBII YPOBEHb 3HAHUI.
0 GayuIoB — 331aHUE HE BHIMOJIHEHO.

3 | [lpaktu- | B Teue- | 5 6amioB | 5 Gajios - CTYJEHT MIPABUILHO BBITOJHUI ITPAK-
qECKOC HHC Tema- Me- | tyyeckoe 3amanue. TTokasan OTIIMYHbIE 3HAHUS B
3a/laHne ceme- XaHHYC- paMKax OCBOEHHOI'0 y4eOHOro MaTepHaa.
no. - TemMe | cTpa CKHC TIPO- | 4 Gaja - CTYAEHT BBIMOMHAT MPAKTHIECKOE 3a/1a-
Ne 3 IIECCHI.

HUE ¢ HeOOoMbIIMMHU HeTouHOCTsAIMH. [Tokaszai xo-
poIIre 3HaHUS B paMKaX OCBOCHHOTO Y4eOHOTO
MaTepHara.

3 Gayuta - CTYJCHT BBIMTOJIHWII IPAKTUIECKOE 3a/1a-
HUE C CYIIECTBEHHBIMU HETOUHOCTsIMH. [Tokazai
YIIOBJICTBOPUTEIIHHBIC 3HAHUS B PAMKaX OCBOCH-
HOTO Y4eOHOTO MaTepHaia.

2 Gayuia - MPH BBITIOJTHEHUH MPAKTHYECKOTO 3312~
HUS CTYJICHT MTPOJACMOHCTPHPOBAJ HEIOCTATOY-
HBII YPOBEHb 3HAHUI.

0 GayuIOB — 331aHUE HE BHIMOJIHEHO.

4 | Jlabopa- | B Teue- | 10 6amioB | 5 GawioB - CTYAEHT IPAaBHILHO BBIOJIHKII J1a00-
TOPHBIC HHC (2 pabo- paTtopHyto paboty. [Tokaszan oTIHYHbBIC 3HAHUS B
paboTEI ceme- ThI, paMKax OCBOEHHOTO y4eOHOro MaTepHuana.

Nel-2 cTpa ffanjfﬁgo_ 4 GaJuia - CTYJICHT BBITIOJTHUI JJAOOPaTOPHYIO pa-
PATOPHYIO 00Ty ¢ HeOoIBIIMMHU HEeTOUHOCTSIMU. [Tokazain xo-
pabory) poIIKe 3HaHUS B paMKaX OCBOCHHOTO Y4eOHOTO

Marepuara.
3 Gayna - CTyJEHT BBIIIOJHUT JIADOPATOPHYIO pa-
00Ty C CyIIECTBEHHBIMH HETOYHOCTSIMH. [1oka3an
YIIOBJICTBOPUTEIIbHBIC 3HAHUS B PAMKaX OCBOCH-
HOTO y4eOHOTO MaTepHaia.
2 Gana - Ipy BBIIIOJIHEHUH J1a00paTOpHOIA pabo-
THI CTYJCHT TIPOIEMOHCTPUPOBAT HEAOCTATOUHBIN
YPOBEHb 3HAHU.
(0 GayuIoB — 3aJaHNE HE BHIITOJHEHO.

DK3aMeH: Bompoc — 50 6ayIoB - CTYJIEHT IPABUILHO OTBETHII Ha TEO-

OLICHHU- 50 6amoB | perpueckuii Borpoc Gunera. ITokasan OTIHYHBIC
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BaHHC 3HAHUS B PaMKaxX YCBOCHHOT'O y4eOHOI0 MaTepua-
YDOBHA sa. OTBETHUII HA BCE JIONOJHUTEIIBHBIE BOIIPOCHI.
YCBOCH- 40 GaJIoB - CTYIEHT OTBETUII Ha TEOPETHYECKHUIA
HBIX BOIIPOC OujIeTa ¢ HEOOIBITMMHU HETOYHOCTSIMH.
SHaHH [Tokazan xopouiue 3HaHus B paMKaxX YCBOEHHOT'O
yaeOHoro marepuaina. OTBeTHI Ha OOIBITMHCTBO
JOTIOJTHUTENBHBIX BOITPOCOB.

25 GaIoB - CTYJIEHT OTBETHJI HA TEOPETHUCCKUH
BOIIPOC OUJIETA C CYIIECTBEHHBIMUA HETOUYHOCTSIMH.
[Tokazan yqoBneTBOpUTEIbHBIC 3HAHUS B paMKaX
YCBOGHHOTO yueOHoro matepuana. [Ipu oTerax
Ha JIONOJIHUTENIbHBIE BOIIPOCHI ObLIO TOMYIIEHO
MHOT'O HETOYHOCTEH.

0 GayyoB - MpPU OTBETE HA TEOPETUYECKHI BOMIPOC
Oowrera CTYISHT MPOIAEMOHCTPUPOBAIl HEIOCTa-
TOYHBIN YPOBEHb 3HaHMU. [Ipu oTBeTax Ha AOMOJI-
HUTEJbHBIE BOIIPOCHI ObLIO JOMYIIEHO MHOKECTBO
HEMPaBUIIbHBIX OTBETOB.

HUTOI'O: - 100 Gan- -
JIOB

Kputepuu oneHku pe3yibTaToB 00y4eHUsI 10 AN CUMILIMHE:

0 — 64 % oT MakCUMaIbHO BO3MOXXHOM CyMMBbI OamoB 64 «HEYIOBIETBOPUTEIHHO»
(HeOCTaTOYHBIM YPOBEHD ISl IPOMEXKYTOUYHON aTTECTAllUU 0 AUCLUILINHE);

65 — 74 % oT MakcUMaJbHO BO3MOXXHOH CyMMBbI 0a/uioB 65-74 «yqOBIETBOPUTEIHHOY
(moporoBbIii (MUHUMAJIBHBIN) YPOBEHb ),

75 — 84 % oT MakCUMalbHO BO3MOKHOU CyMMBI OaiioB 75-84 «xopomo» (cpeanuit ypo-
BEHb);

85 — 100 % oT mMakcuManbHO BO3MOXKHON cyMMbl OamioB 85-100 «oTinuyHO» (BBICOKUH
(MakcUMaIbHBIN) YPOBEHB)

6 cemecTp
Ilpomesicymounas ammecmayus 6 gpopme Kypcoeozo npoexkma.

Kpurtepuu onieHKH pe3y/1bTaTOB BHINOJHEHHH KYPCOBOI0 MPOEKTA:

- OLICHKA «OMIUYHOY BBICTABISIETCS CTYJICHTY, €CIIH B paboTe coepKarcs 3JeMeH-
ThI HAYYHOT'O TBOPYECTBA U JIEIAIOTCS CAMOCTOSTENIbHBIE BBIBOJIBI, IOCTUTHYTHI BCE PE3YIIb-
TaThl, yKa3aHHbIC B 3aJlaHUU, Ka4eCTBO O(GOPMIICHUS OTYETAa COOTBETCTBYET YCTAHOBJICH-
HBIM B By3€ TpeOOBaHMAM U MPU 3aIIUTE CTYIEHT MPOSBUI OTIIMYHOE BIIAJICHUE MaTepHa-
JIOM pabOTHl M CIIOCOOHOCTH aPIYMEHTHPOBAHO OTBEYATh HA MOCTABJICHHBIC BOIPOCHI IO
Teme paboThl;

- OLCHKA «XOpoui0» BBICTABISECTCS CTYJACHTY, €CIH B pabOTe JOCTUTHYTHI BCE pe-
3yJIbTaThl, YKa3aHHbIC B 33/IaHUU, KA4eCTBO O(QOPMIICHHS OTYETa COOTBETCTBYET yCTAaHOB-
JICHHBIM B By3€ TpeOOBaHMSM U IPH 3AIMUTE CTYACHT HMPOSBUI XOPOIIEe BIIAJCHHE MaTepH-
ajioM paboThl U CIOCOOHOCTh ApPrYMEHTHPOBAHO OTBEYATh HA IMOCTABICHHBIE BOIPOCHI IO
TeMe paboTHI;

- OIICHKY «)0081em8opumebH0» BBICTABISAETCA CTYACHTY, €CJIH B pabOTEe JOCTHUT-
HYTBHl OCHOBHBIC PE3yJbTaThl, YKa3aHHbBIC B 3aJaHNH, Ka4eCTBO O(QOPMIIEHHS OTYeTa B OC-
HOBHOM COOTBETCTBYET YCTAaHOBJICHHBIM B By3€ TPEOOBaHMAM M MPHU 3aAIIUTE CTYACHT IPO-
SIBUJI Y/IOBJICTBOPUTEIHHOE BIIAJICHHE MAaTEPHAIOM pPAabOTHl M CIIOCOOHOCTH OTBEYaTh Ha
OOJIBITMHCTBO MTOCTABJICHHBIX BOIIPOCOB 10 TeME paboThI;
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- OIICHKY «Hey0081emeopumeibHo» BbICTABISCTCS CTYACHTY, €CIU B padoTe HE J10-
CTUTHYTHI OCHOBHBIC PE3yJIbTAThl, YKa3aHHBIC B 3a/IaHUN WJIH KA4eCTBO O(OPMIICHHS OTYETa
HE COOTBETCTBYET YCTAaHOBJICHHBIM B By3¢ TPEOOBAaHMSAM, WJIM IIPH 3allMTE CTYACHT IPO-
SIBHJI HEYIOBJICTBOPUTEIIBHOE BIIQJICHHEC MaTepyuaioM padOThl M HE CMOI' OTBETHUTh Ha
OOJIBIIMHCTBO IMMOCTABJICHHBIX BOIIPOCOB IO TEME PabOTHI.

3AJAHUA JJIA TEKYIIET'O KOHTPOJIA
3anaHus AJs NPAKTHYECKHUX pPadoT S cemecTp.

Tema Ne 1 «Pa3nesieHne HEOTHOPOAHBIX CHCTEM

Pemienue 3agay no onpeaeneHu0 PeXKUMHBIX POLECCOB (QUABTPOBAHNUS, OCAXK/ICHUS U LICHTPH-
dyrupoBaHus, a Tak’Ke OCHOBHBIE pa3Mephl alapaTos.

(3a1a4y BBIIAIOTCS IPETIoAaBaTesieM)

IIpuMepbl THIOBLIX 33/1a4.

IIpumep 1. OnpenenuTs pacCTOSTHUE MEXTY MOJIKAMH MBUICOCATUTEILHON KaMepsl (puc.), 4To-
OBl B HEHl ycIeBaIl OCaKIAThCSI YaCTHUIIBI KOJTYETaHHOM MBLUTH AuaMeTpoM Oosee 15 MKM u3 mo-
TOKa MIEYHOTO Ta3a pacxoj kotoporo cocrapiseT 0,60 m3/c (mpu H.y.) Temmieparypa 427 °C , Bs3-
kocth 0,034 Ila-c u mmotHOCTh 0,50 kKr/M3. TlnoTHOCTE KOMTUuenana 4000 kr/m3. Pazmeps pado-
yero o0béma kamepsl: iuHa 4,1 M, mmpuHa 2,8 M 1 obmas BeicoTa 4,2:

IIpumep 2. Paccuntarh HEOOXOAUMYIO CKOPOCTh BOCXOJALIETO MOTOKA BO3/yXa, CJIOS CEemapH-
poBaHus yacTHll auamerpoM Mmenee 1.0 Mm ot Gonee kpymnubix. Temmeparypa Bosayxa 20° C;
ILIOTHOCTB 4acTHIl 3230 Kr/m>

Hpumep 3. Onpenenuts BpeMsi TPOMBIBKH ocajka 4.0 M MPOMBIBHOM KUJIKOCTH TIPH CIIEIY-
FOIIMX 3HAYCHUSX MONYYCHHBIX OMBITHBIM ITyTeM KOHCTAaHT mporecca: K =2.62 * 107 m%/c u C =
1.64 * 10°° M*/M%. B MOMEHT OKOHUaHHs MpEeABIAYIIEro mporecca GuIbTPOBaHMS OBLIO COOpaHO
15.5 1 ¢unpTpara ¢ 0AHOrO KBaJpPaTHOrO MeTpa (PUIBTPYIOLIEH NEeperopoaku; CBOWCTBA MpO-
MBIBHOM JKUJKOCTU U YCJIOBUS MPOMBIBKH HIEHTUYHBI CBOMCTBaM (uiIbTpaTa C YCIOBUIM (UIIb-
TPOBAHHS.

IIpumep 4. [IpeneOperas TpeHreM Bajia B MOIIIMITHUKAX ¥ TpeHUEM OapabaHa O BO3AYX, OIpe-
JIeUTh BpeMs pa3roHa O6apabana neHTpudyru, B Kotopslit 3arpyxkeHo 300 kr cycnensuu. Bayr-
peHHuii quameTp u BbicoTa Oapabana 1,0 m u 0.78 M, ero macca 200 kr. PaGouast wactora Bpa-
menns Gapabana 800 Mun". MomHoCTs 35ekTpogsurarens 6,0 kBr; obmmit KI1JT 0,8. Koaddu-
IIMEHT 3arnojHeHus 6apadana cycnensueit 0,50.

I[Ipumep 5. Onpenenuts HEOOXOIUMOE YUCIO HEHTPUDYT TEPUOAUUECKOTO JCUCTBUS C pa3Me-
pom Gapabana D =1,2 m u H = 0,5 m myist punsTpoBanus 50 T/CyT CyCcleH3Un ¢ OTHOCUTEIBLHOM
IUIOTHOCTBIO JKUAKOHU ¢a3sl 1,1. [IpogomkuTensHOCTS OHOM onepanuu 25 MuH. Yncno pabounx
4acoB B CyTKax NpuHATH paBHBIM 20. Koaddunuent 3anonuenus 6apadana 0,5.

Tema Ne2 «MaccooOMeHHbIe POLECCHD)

Pemenne 3aa4 110 onNpcACICHUIO PEXKXKNMHBIX DCKTI/Id)I/IKaUI/II/I JUCTUJIIAIINNA U O6H_II/IG BOIIPOCHI
MacCOOOMEHHBIX MPOLIECCOB, a TAKYKE OCHOBHBIE Pa3MeEpBhI anmnapaTos.

(3a;[aq1/1 BbIJAKOTCA HDGHOI[aBaTG.HeM)

IIpuMepbl THIOBBIX 331a4.
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IIpumep 1. B x010HHY HEPEPHIBHOTO JeHCTBH MTOAAETCsl cMech OeH30ma U xiopodopma. [pu
PEKTHU(HUKAIMY TTOTY4aeTCsl AUCTHIUIAT C MAacCCOBOM JI0JIeH JIeTKoJeTy4ero KommoHeHta 95 %.
[Turaromast xunkocth coaepkut 40 % storo kommnoneHnrta. Halitu duiermoBoe umncio, ecinu u3-
BECTHO, YTO OHO B J[Ba pa3a 00JIbIlIe MUHUMAJIBHOTO.

IIpumep 2. B pektrdukanroHHON KoJIOHHE HenpepbiBHOTO AeiicTBUS Xp = 90%, Xr =30%, Xw
=3 %. R = 8. OnpenenuTs cocTaB napa, MPUXOJAIIETO Ha TAPEIKY, T1e B KUAKOCTH MOJISIpHAs
JIOJIs1 JIETKOJIETy4ero KommnoHenra: a) 75 u 6)15%

Ipumep 3. U3 pextudukanmonHol KoMOHHBI BbIXoAUT 1100 Kr/4 aucTuiisTa ¢ MaccoBOM J10-
Jeit nerkonerydero komrnonenta 98,5 % u 3650 kr/u kyOOBOro ocTaTka ¢ MaccoBOM J0jei BTO-
poro xommnoneHTa 96,6 %. Yucno ¢uermsl 2,94. OnpeaenuTs: a) MaCCOBYIO JOJIO JIETKOJIETy4e-
ro KOMIIOHEHTa B MUTaHUM KOJIOHHBI; 0) pacxoj mapa, NOCTYMAaloIIero U3 KOJIOHHKI B Aediierma-
TOP:

Ipumep 4. Cmecry O6eH3051a ¥ TOTYOJIa KHITUT MPU 95°C naBieHue HACHILICHHOTO mapa OeH3oJa
Ps=1167 mMm. pT. CT., JaBI€HNHE HACBIIEHHOIO napa Toiayona Pr= 480 mM. pt. cT. Haiitu cocras
KUIISIIEH JKUIKOCTH, CUUTasA, YTO CMECh XapakTepusyercs 3akoHoM Paynsa. Ecimu xxuakocts Oy-
JIeT CoJepKaTh B JIBAa pa3a MEHbIIE TOJIYOJIa, TO MO/ KaKUM JIaBJICHUEM OHa OyJeT KUIIeTh MpH
TOM K€ TeMIepaType.

IIpumep 5. Onpenenuth TpeOyeMyro TOBEPXHOCTh U PAacXo BOABI B AedaermaTope pekTH(HKa-
IIMOHHOM KOJIOHHBI JUISl pa3/iesieHus] O€H30JIbHO-TOTYOJbHOM CMECH MPH CIAEAYIONINX YCIOBUSIX;
KOJIMYECTBO BepxHero mpoaykra 600 kr/4; uucno dhaerMsl 3,75; HauanbHast U KOHEUHAs TeMIIe-
patypbl oxnaxnatomeid Boabl 20 u 45 °C; xoaddumuent remnonepenaun 700 Bt/(M2K). Cun-
TaTh BEPXHUH NMPOJYKT 32 YUCTHIN OeH30i1. J[aBneHue B KOJOHHE aTMOC(hepHoe.

PACYETHO I'PAOUYECKASA PABOTA (PI'P)

Pemienue 3a7a4 1no onpesieeHUI0 PEKUMHBIX , a TaKKE OCHOBHBIE pa3Mephl anmnaparoB 10 Te-
Mam «IIpoueccbl: PpUIbTPOBAHMS, OCAXKIACHUS, HEHTPUPYTMPOBAHUSA, PeKTHPUKANUN U
aUcTIILIIAIUN» (BapuaHThl BLLIAIOTCS. IPENOIABATEIEM )

IIpumepsl Tunossix pador PI'P.

BAPUAHT Nel.

3anaua 1 Paccuntarh HEOOXOAMMYIO CKOPOCTh BOCXOJISIIIIETO TTOTOKA BO3/ayXa JUIsl CerapupoBa-
HMs YacTHIl quamerpoM Meree 1,0 MM ot Gosiee kpynHbIX. Temmeparypa Boszayxa 20° C; mwior-
HOCTH yactull 3230 KI/MC.

3agaua 2 OnpeaenuTs BpeMsi MPOMBIBKH ocajka 4,0 /M2 MpOMBIBHON KUAKOCTH IPHU CIIEIyI0-
IMX 3HAYEHUSAX IOJYYEHHBIX ONBITHBIM NYTEM KOHCTAHT IIpoIlecca: K=2,62:10" M’/c u
C=1,6410  M*/m®. B MOMEHT OKOHYAHHS MPEIbILIYIIEro Mporecca (HILTPOBAHHS OBIIO cOOpa-
HO 15,5 1 ¢unapTpa ¢ OAHOTO KBAaJIPATHOTO METpa (PUIBTPYIOLIEH MEPETOPOIKH; CBOMCTBA MPO-
MBIBHOW XUJAKOCTU U YCIIOBUSI TPOMBIBKU UJCHTHYHBI CBOMCTBaM (DUITBTPATa U YCIOBHUAM (DUITh-
TPOBAHMUS.

3anaua 3. [IpeneOperas TpeHHEeM Baja B MOALIMITHUKAX U TpeHUEM OapabaHa 0 BO31yX, ONpese-
JUTH BpeMsl pa3roHa OapabaHa meHTpudyru, B KoTophlil 3arpykeHo 300 kr cycmnensun. BHyT-
peHHUl TuameTp u BicoTa Oapabana 1,0 m u 0,78 M, ero macca 200 kr. PaGouas gactora Bpa-
nieHust 6apabana 800 muH = MomnocTth 3nekrpoasurarens 6,0 kBt; oomuii KIT/ 0,8. Koad-
¢unmenT 3anonnenus 6apadana cycnensueii 0,50.

3agaua 4. Cmech Oensona v Tonyona kumut npu 95°C nox gasinenuem 760 mm pr.cr. Ipu 95° C
JIaBJIEHUE HACBHIIIEHHOro mapa OeH3ona P6=1167 MM pT. CT.; AaBleHHE HACHIIIEHHOTO Mapa To-
ayosia PT=480 mM pT. cT. HailTu cocTaB KUMAIIEH )KUAKOCTH, CYUTAsA, YTO CMECh XapaKTEPU3y-
etcs 3akoHoM Payns. Ecim skunkocTs OyaeT conmepikarh B JBa pa3a MEHBIIE TOIYyosa, TO MOJ
KaKUM JIaBJIeHHEeM OHa Oy/IeT KUIIEeTh IIPU TOM ke Temreparype?
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3agaua 5. B pekrudukannoHHy0 KOJIOHHY HempephIBHOTO AeiicTBus mnoxaerca 1000 xmomb/a
cMecH, B KOTOpor MouisspHas o nenrana 30% u rexcana 70%. B BepxHeM npoaykre Mosp-
Has J0Js1 neHTaHa 95%, B HuxHeM—MousgpHas o rekcada 90%. Onpenenuth MaccoBbIi pac-
XOJl BEpXHETO M HUKHETO MPOAYKTOB, a TAaKXKe Pacxoj mapa, KOHACHCUPYIoIerocs B aedierma-
TOpeE, €CITU U3BECTHO, YTO (hierMoBoe yrcio R=3.

3apaua 6. ['azoBas cmecsk, coaepxarias 26% Bomopona, 60% merana u 14% >Twnena (Mosp-
HbIE J107TH), HMeeT aapienue Pabe =30krc/cm’ u temneparypy 200 C. Cuurasi KOMIIOHEHTBI CMe-
CH UJCTbHBIMH Ta3aMH, ONIPEACIUTh UX MaccoBbie KoHIIeHTpauu Cy (B Kr/M3).

BAPUAHT Ne2

3agaya 1. Onpenenuts pa3Mepbl 4acTULl NbUIM MIOTHOCTHIO 3700 kr/m’, KOTOpbIe OyanyT oca-
JKJIaThCs B MBLUICOCAUTENIBHON Kamepe mnHou 4,55 M, mupunoi 1,71 m u BeicoTol 4,0 M ¢ pac-
cTossHMEM Mexay nosikamu 100 MM nipu npoxoxaeHun depes Hee 2000 M>/d 3aIIBUICHHOTO ra3a
(pacxom oTHeCeH K HOpMaibHBIM ycioBusiM) mpu Temrepatype 400 °C u Bs3koctu 0,03-10-3
ITa-c.
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3agauya 2. Omnpenenuts U3MEHEHUE IMPOU3BOAUTENBHOCTH (QHUIBTPYIOMIEH LHEHTpUPYrH MpH
YBEJIMYEHUH YacTOTHI €€ BpallleHHsl BIBOE, €CIM 00pa3yroIMiics 0CaoK OTHOPOJAHBIN U HECKHU-
MaeMblii, a CONPOTUBICHHEM (DUIBTPYIONIEH IEPEropoaAKH MOXKHO MTPEeHeOpeyb.

3apaua 3. YpaBHeHus pabouyux JUHUN PEKTU(OUKAITMOHHOW KOJOHHBI ISl pa3/eleHUs CMECH
OeH3ona u Toiryona moxa artMocepusiM naBienuem: y=0,723x+0,263; y=1,25x-0,018. B xomnon-
HY MoJaeTcss 75 KMOJIB/4 CMECH TPHU TeMmIeparype KureHus. ['perommii map B KyOe KOJOHHBI
uMeeT U30BITOUYHOE aBJIeHHE 3 Kre/cM2.

Onpenenuth TpeOyeMyro MOBEPXHOCTh HAarpeBa B KyOe KOJIOHHBI U pacxojf TPErouiero mapa,
uMeromiero BiaxHoctb 5%. Koaddumment rermnonepenaun K=580 Bt/m2 - K. TemnoBsiMu mo-
TepsiMu TIpeHeOpeus. TemnepaTypy KUIEHUS )KUIKOCTH B KyOe MPUHATH KaK JUIsl YUCTOTO TOJIY-
oJa.

3agaya 4. OnpenenuTs PaBHOBECHBIE COCTAaBbl KUAKOCTH U Mapa JUIsl CMECH METUJIOBBII CIIUPT -
Boza mipu Temmeparype 50 °C: a) nmox gasinernuem 300 mm prt. cT., 6) moxa gaBierremM 500 MM pr.
CT., CUMTasA, YTO CMECh XapaKTepU3yeTcs 3aKOHOM Payus.

OOBSCHUTD MOTYYSHHBIN JIJIs Cirydasi 0) pe3ysbTarT.

3agauya 5. B pekTH(QUKALMOHHYIO KOJIOHHY HETPEPHIBHOTO JEHCTBHS MOCTYMAET KUAKOCTh C
MOJISIPHOM JT0JIEH JIETKOJIETy4ero KoMmnoHeHTa 24%. MossipHast 10715 JIErKOJIETY4ero KOMIIOHEH-
Ta B nuctwusite 95%, B kyooBoM ocratke — 3%. B nedermarop nmocrynaer 850 kmounb/4 mapa,
a B KOJIOHHY U3 Aeduermaropa 670 kmoib/4 (iermbl. OnpeneauTs MOJSPHBIA pacxoa Ky0OBOTO
ocTarka.

3amaya 6. OnpeaenuTh paBHOBECHBIE COCTABbI JKUAKOCTH U Mapa JJIsi CMECH METUJIOBBIN CIUPT -
Bosia mpu temmneparype 50 °C: a) nox nasienuem 300 MM pt. cT., 6) mox nasienuemM 500 MM pr.
CT., CUMTasA, YTO CMECh XapaKTepusyeTcs 3akoHoM Payis.
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OOBSACHUTD MOTYYCHHBIN 17151 ciiy4asi 0) pe3yJbTar.
BAPUAHT Ne3.

3apaua 1. Onpeaenutb CKOPOCTh BO3ayXa (Mpu 60° C) B BepTUKAJIbHOU TpyOE CYIIMIKE, 00ec-
NIEYMBAOILYI0 BOCXOASILEE ABH)KEHNE YaCTHUL] IUIOTHOCTBIO

200 kpmM3u nuameTrpom 3 MM

3agaua 2. Beraucnute BpeMs MPOMBIBKH CIIOSI 0CaJIKa MIEPBOHAYATIBHO YHCTOM BOJOW U HE00XO-
JUMOE ISl IPOMBIBKY KOJIMYECTBO BOJIbI, €CJIM MaccoBasi KOHIEHTPALKs OTMBIBAEMOT0O U3 OCaj-
Ka KOMIIOHEHTA JOJKHA OBITh 3,5-10-3 Kr/11 1pu ee 3HaYeHUH B Hayae mpoliecca mpoMbIBKH 120
kr/M°. VIHTEHCHBHOCTS npombiBku 0,110-10-3 M3/(M2-C), KoHcTaHTa npombiBKH Km = 0,610,
TOJIIIKHA 10 ocaka 40 MM, TOBEPXHOCTh (PUIIBTPYIOLIEH Meperopoaxu 4,8 M.

HponbiBra

|I Punbipat
bapabannsbrit Bakyym-GuiabTp

3anaua 3. Onpenenuth HEOOXOAMMOE YHCIIO EHTPUDYT TEPHOTUUECKOTO ICUCTBUS C pa3Mepa-
mu 6apabana D=1,2m u H=0,50m mis ¢unstpoBanus S0T/cyT cycrnieH3uu OTHOCUTEIBHOM IOT-
Hoctu 1,8, ¢ MaccoBoii nonelt TBepaoi daszsl 40 %; OTHOCUTENbHAS MJIOTHOCTH KUIKON (ha3bl
coctasisieT 1,1. [IpomomkuTensHOCTh OAHOM oneparuu 25 MuH. Ynciao pabodymnx 4acoB B CyTKax
npuHATh paBHbIM 20. KoaddummenT 3anonnenns 6apadana 0,5.

3anaua 4. [IoCTPONTH KPHBYIO PAaBHOBECHS X-y* NpH OOIIEM NABNCHHH 2 KIc/cM’ IS CMECH
reKcaH-TeNTaH, CUMTas MPHJIOKEHHbIM 3akoH Payns. [laBieHus] HACBIIIEHHBIX MApOB YHMCTHIX
KOMITOHEHTOB B35Th 10 HOMOTpaMMe.

3agaual. [lap 6unapHoii cmecu xsopodopm - 6eH3od, coaepxamuit 50% xmnopodopma u 50%
OeH30I1a, KOHTAKTUPYET C )KUIKOCTBIO, conepxaieit 44% xmopodopma u 56% Genszomna (Mosip-
Hble 107u). JlaBnenue armocdeprnoe. OnpenenuTts: a) U3 Kakon (asbl B Kakyro OyayT mepexo-
TUTH XJI0podopM U OeH301; 0) IBMXKYIIYIO CHIIy Ipollecca Maccolepeadd Mo MapoBOM U IO
KUJKOU (ha3e Ha BXOJIE TTapa B )KUJKOCTD (B MOJISIPHBIX JOJISX ).

JlaHHBIE O PAaBHOBECHBIX COCTaBaX.
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Xaopobopm — Genzon

% (Mos.) xJaopodopma

- t, °C
B MHAAKOCTH B Tape
80,6 0 0
79,8 8 13
79,0 15 20
78,2 22 30
77,3 29 40
76,4 36 50
75,3 44 €0
74,0 54 70
71,9 66 80
68,9 79 90
61,4 100 100

3agauya 6. B pexTH(HUKAIMOHHON KOJOHHE HempepbslBHOTO AekcTBusS Xp = 90% (mon.), Xg =
30% (mom.), Xw = 3% (moin.), R=8. Onpenenutb coctaB mapa, MPUXOASILIEr0 Ha TapemKy, TIae
KUAKOCTH COEPKUT: a) 75 u 6) 15% (MoI1.) TEeTKoNIeTy4ero KOMIOHEHTA.

3anaHus AJs NPAKTH4YECKUX padoT 6 cemecTp.

Tema Ne2 «MaccooOMeHHBbIE TpoLEeCcChD)

Pemenye 3a1a4 o ONpeACICHHIO PEKMMHBIX IIPOIecCOB a0CcopOLMU, aacopOIK, SKCTParupo-
BaHHeE, a TAK)KE OCHOBHBIE pPa3MEPHI alllIapaToB.

(3a1a4H BBIJIAIOTCS NPENOAABATEICM )

IIpuMepbl THIOBLIX 33/1a4.

IMpumep 1. Onpenenuts K03GHUIMEHT Macconepeadun B OpoIraeMoM BoJIoi abcopbepe, B Ko-
topoMm By = 2,76-10-3 kmons/(M2-u-klla), a Bx = 1,17-10-4 m/c. JlaBinenue B anmapare padbc =
1,07 xkrc/cm2. YpaBHEHHE TMHUMA PABHOBECHS B MOJIBHBIX TOJIX: y* = 102X.

IIpumep 2. PaccunTaTh paBHOBECHBIE KOJUYECTBA XJOPUCTOTO ATHJIA, aACOPOMPOBAHHBIC /IBA-
JAThI0 KUJIOTpaMMaMU aKTMBHPOBAHHOIO yIuid IpH Temmeparype 20 u -15°C u oguHAKOBBIME
napUyalbHBIMU JIABJICHUSMH MApOOOPAa3HOTO XJIOPUCTOTO 3THIA B Bo3ayxe p =0,162 Kre/cM.

PaBHOBecHOE onmcanue n30TepMbl JIeHrMIOpa ¢ mapaMerpamu a;, =0,55 kr/xr yras; bp=0,013
# b.15=0,12 (MM pr.ct.)”

IIpumep 3. YkcycHast KUCIOTa SKCTParupyercss B IpOTUBOTOKE 3TUIIOBBIM 3(h)UPOM U3 BOAHOTO
pacTBopa, B KOTOpOM MaccoBas 1ot KUcioTsl 20% . OnpenenuTs HeOOXOAMMBIN pacxo] pac-
tBOpuTeNs Ha 1000Kr/94 MCXOMHON CMECH M YHCIIO TEOPETHUYECKUX CTyMEHEH dKCTparupoBaHMS,
€CJIM MaccoBas JI0JII KUCIOTHI B KCTPAKTEe OJKHA cocTaBsaTh 60% , a B padunare — He Goee
2%(mocie OTTOHKU PACTBOPUTETIS).

Tema Ne3 «MexaHn4eckue npouecchbi»
Pemienue 3a/1a4 1o onpenencHuio PeXUMHbBIX TPOOJIeHUE, pa3eieHre, a TAKKE OCHOBHbBIE pa3-
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MEpBHI allapaTos.
(3a1a4y BBLIAIOTCS IIPEIOAABATEIIEM )

IIpuMepbl THIOBLIX 33/1aY.

IIpumep 1. OnpenenuTs , CKOJIBLKO TOHH B CYTKH OTIMpaBisieT (hadpruka XBOCTOB HAa XBOCTOXPa-
HWINIIE, €CIIU MPOU3BOAUTENLHOCTE (habpuku 1o ucxoaHoi pyzae 10 000 T /cyTku , nu3BineueHue
MeTtaiia B KoHueHTpar 90 %, maccoBas 1o metaiia B pyae 2 %, a B koHueHntpare 20 %.
IIpumep 2. OnpenenuTs BBIXO XBOCTOB ,eciu (hadbpuka nomydaer 100 T/cyTku KOHILIEHTpaTa, a
npou3BoAUTENBHOCTE (pabpuku 10 000 1/CyTKH.

IIpumep 3. Kokcoxumuueckomy 3aBony TpeOyercss 120 T/4 KOHLEHTpaTa 30JILHOCTBIO (C CO-
nepxkanueMm 30ibl ) 10 %. OmnpenenuTs HEOOXOTUMYIO TPOU3BOAUTENBLHOCTD (PabpUKH MO Psiio-
BOMY (HEOOOTaIlIEeHHOMY) YIJIIO U €r0 30JbHOCTb, €CJIM U3BECTHO, YTO BBIXOJ KOHIIEHTpaTa OT
psanoBoro yris coctaBisieT 80 %, a 30IbHOCTh XBOCTOB J0KHA OBITH 70 %.

KYPCOBOE TPOEKTUPOBAHUE

IIpuMeps! THIIOBBIX 3a]aHHUIl HA KYPCOBOE NIPOCKTHPOBaHMeE.
(MnauBuyanbHbIE 3a1aHUS BBIAAIOTCS IIPENOIaBaTEIeM)

Bapuant 1. CnpoextupoBats HedrenepepadaTbIBalOIUK 3aBOJI CMEIIAHHOTO HarpaBiie-
HUS, IPOU3BOJUTENILHOCTh MO CHIpOM HepTH 5 MIH.TOH B rof, HEPTH - PomamkuHckas, ¢ mo-
npoOHoU pa3padotkoii ABT.

Bapuanrt 2. CrpoextupoBarh HedTenepepadbaThiBatoNuii 3aBoj; OCH3MHOBOTO HarpaBJiie-
HUS, IPOU3BOAUTEIBHOCTh IO CHIPOM He(PTH 8 MIH.TOH B TOA, HEPTh —Y cTh-basbikckas, ¢ mo-
npoOHoi pazpabotkoit ABT.

Bapuant 3. CipoektupoBaTh HedTenepepabaThIBAIOLINIA 3aBOJI MACIISTHOTO HAIPaBJICHUS,
MIPOU3BOIUTENBHOCTD 1O chipoit HedTH 10 MiTH.TOH B ToJ, HehTh —CaMoTIIOpCKast, ¢ oApOOHOH
paspabotkoii ABT.

KoHTposbHbIe TeopeTHyecKne BONPOCHI 1A codecenoBanus (5 cemectp).

1. Tlpeamer ITMAHITI. OcHOBHBIE MOHATHA : MAaTEPHATILHBIN OanaHc, pa3MEPHOCTH J1aBje-
HUS, TEMIIEpaTypbl, KOHIIEHTPALUH.

2. Ocaxzaenue- odume nonoxxeHus. EcrectBenHoe ocaxaenne. CKOpOCTh OCaKICHHUS.
KoHcTpyKIus TOpU30HTAIBHOIO U BEPTUKAIBHOIO OTCTOHHHUKOB.

3. LenTpobexHoe ocakaeHNE B HEOAHOPOIHBIX KUAKOCTHBIX cucTeMax. PakTop pasjene-

HUSL.

LenTpoOexxHOe oca)ieHne B HEOTHOPOIHBIX ra30BbIX cucTeMax. DaKkTop pasneneHusl.

YCeTpoiCTBO M MPUHIIUAT PAOOTHI IIUKIOHOB. TEXHOJIOTHYECKUI pacueT IUKIOHOB.

QunpTpoBanue. Y CTpoiicTBoO 1 padora ¢puiibTpoB. OCHOBHOE ypaBHEHHE (DUIBTPOBAHUSI.

OmnpeneneHue pexuMa NEpUOINIECKOro GUIbTPOBAHHUS.

OuIbTpOBaHKE B MOJIE IEHTPOOESIKHBIX CHIL.

I'mapaBianueckoe ConpoTHBIIEHUE (PUIBTpA.

0. IlepememuBanue (11e7H , 3371a49H, IPOOJIEMBI, CITIOCOODI).

1. ITneBMaTHUECKOE M LUPKYIISALMOHHOE IIEPEMELIMBAHMUS.

12. IlepemeninBaHue JONACTHBIMUA MEIIATKAMH.

13. JlucrieprupoBaHue KUIKOCTEH 1 Ta30B.

14. Macconepenoc. Knaccudukanus MmaccooOMEHHBIX MPOLIECCOB.

15. KoHCTpyKIIMM MaCCOOOMEHHBIX YCTPOUCTB, U UX 00JACTH IPUMEHEHUSI.

16. Konuentparusi. CriocoObl BBIpaKeHHS U TiepecuéTa KOHIICHTPaLUH.

BB ©©N O A
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Pacuer koHLIEHTpanMii TPEXKOMIIOHEHTHBIX CMECEN (TpeyrosibHble AuarpaMmsl). [Ipasu-
JI0 pblyara.

PaBHoBecue. JluarpaMMbl paBHOBECHSL.

Bunbr macconepenoca (ypaBaenue duka).

Juddy3noHHbII MacconepeHoc.

KoHBEKTHBHBIN MacconmepeHoc.

MarepuanpHblii 6a1aHC MACCOOOMEHHOTO arnapara.

[lepuoanueckue U HeMpepbIBHBIE MACCOOOMEHHBIE TIPOIECCHI.

Jaiite onpeneneHre MOHATUAM IUCTHUIALUSA U PEKTH(PUKALINS.
OU3NKO-XUMUYECKHE OCHOBBI ITPOLIECCOB MEPETOHKH.

[TpaBuio ¢a3 u paBHOBECHE B CUCTEMaX KUAKOCTh-T1ap. PaBHOBECHE ISl HeaIbHBIX
CMeECeH.

PaBHOBecue 17151 peanbHBIX OMHAPHBIX CMECEH.

JnarpaMMbl paBHOBECHS IJI T€TEPOA3EOTPOITHBIX CMECEH.

JlmarpaMMbl paBHOBECHS I MHOTOKOMIIOHEHTHBIX CMeceil.

[Tpocras nuctrnsus. (TEXHOIOTUYECKAs CXeMa, MaTepualbHbIN OamaHC, TETUIOBOM
pacyér)

OpHokpaTHas AUCTUIUIALKA. (TEXHOJIOTHYECKasl cCXeMa, MaTepHalIbHbIN OajaHC, TeIo-
BOI1 pacuér).

JlucTUIsIys B TOKE HHEPTHOTO raza. MomnekynsapHas AUCTUIUISILINS.
OreHka npoueccoB AUCTUIUISALIAN.

Pextuduxarus. CymHocTh mporecca.

Cxema, TOTOKH HEeNpPEepHIBHO JACHCTBYIONIEH PEeKTH(PHUKAIIMOHHON YCTaHOBKH.
MarepuanbHbie IOTOKH B PEKTU(PUKAIIMOHHON KOJIOHHE.

TemnoBble MOTOKU B pEKTU(PHUKAIIMOHHON KOJIOHHE.

VYkpemsitonias 4acTb KOJIOHHBI IPU HETPEPHIBHOM peKTU(UKAIINH.
OTronHast 4acTh KOJIOHHBI IPU HETIPEPHIBHON PEKTUPHUKAIIHH.

[TocTpoenue pabounx JIMHUA PEKTH(PUKAITMOHHON KOJIOHHBI.

Omnpenenenue GIerMoBOTO YKCIA.

Omnpenenenre OCHOBHBIX pa3MepOB PEKTU(HUKALMOHHON KOJIOHHBI.

TennoBo pacd4eT KOJIOHHBI.

BoszneiictBue Ha 3¢ heKTUBHOCTH paOOThI KOJIOHHBHI.

Pextu¢ukanus OMHapHBIX cMecel ¢ MPUMEHEHUEM pa3AesaIoNIero areHTa.
OKCTpaKTUBHAS PEKTU(DUKALINSL.

A3zeoTporHasi peKTU(UKAIHSL.

[Tepunonnueckas pekTudUKaIms OMHAPHBIX CMECEH.

PexTuukanus MHOTOKOMITOHEHTHBIX CMECEH.

Paznenenre TpEXKOMIOHEHTHBIX CMECEH.

Abcop6iust. OcHoBHBIE OHATHS. O0JIaCTh TPUMEHEHHUSL.

Cxema abcopOIIMOHHO-1eCOPOIIMOHHON yCTaHOBKU. [IpuHIUI paboThI.
[Inenounsle u HacagouHble abcopOeprl. O0IaCTh TPUMEHEHHUS.
bap6otaxxusie abcopoeprl. O6s1acTh MPUMEHEHHS.

PacnbumnrensHbie abcopOeprl. O6m1acTh NpUMEHEHHUS.

®daz0Boe paBHOBECHE B CUCTEME T'a3- KUAKOCTh IPH (PU3NUECKONU abCOpOITHH.
®da30B0O€ paBHOBECHE ITPH XeMaOCOPOIIHH.

TexHomornueckuit pacuet abcopoepoB.(AuamMeTp, BHICOTA)

[Ipoueccer necopOumm.

['uapaBnuyueckoe conmpoTUBIIeHHE aOCOpOEPOB.

KoHTpoJibHBIE TeOpeTHYeCKHE BONPOCHI 1JIs cobecenoBanus (6 cemecTp).
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. [loctpoenue auarpammsl t(x) nzodapa?

. [Toctpoenne nuarpammer P(x) nzorepma?

. [TocTpoeHne paBHOBECHOW qUarpaMMmy «y-X» JUisl Ipolecca JUCTUIUISALNH?

. HauepTuth cxeMy nepuoauyecKor TUCTHUILISIUN?

. HauepTuTh cXeMy HENpEpHIBHOW JUCTHILIALUUN?

. Haueptuth cxeMy anmapat MOJSPHON JTUCTHILIALINN?

. HauepTuth cXemMbl MHOTOKPATHOW JUCTUILISILIUH?

. HauepTuTh TEXHOIOTHYECKYIO CXeMY pEeKTH(hUKAITIN?

. HaueptuTh 1 pacckaszarh ycTpoiCTBO peKTU(UKAIIIOHHON KOTOHHBI?

10. HauepTuTh TUMOBYIO CXeMYy PEKTHU(HUKAITMOHHOW KOJIOHHBI C BCTIOMOTaTeIbHBIM 000py10Ba-
Huem?

11. TToctpouTs pabouyro JIMHHIO TIpoliecca PEKTUPUKAIMK YKPETUISIONIEeH YaCTH KOJIOHHBI JBY-
Msi criocobamu?

12. TToctpouTs pabouyro JIMHHIO TIpoliecca peKTU(PUKAIIMKA OTTOHHON YaCTH KOJIOHHBI IBYMSI
criocobamu?

13. TTocTpouTs pabouyro JIMHHIO TIpoliecca PEKTU(PUKAIIMHA BCEH KOJOHHBI?

O 00 1IN DN B W~

KoHTposibHBbIE BONPOCHI /ISl 321U THI J1a00pPaTOPHBIX padoT. (6 cemecTp)
Pasznen 3 Pazoenenue neoonopoonvix cucmem

Tema: U3yueHue ocakIaeHUs] METALUIMYECKHUX IIAPOOOPA3HBIX YACTHIl B KUIAKHX Cpeaax
Pa3IH4YHON BA3KOCTH.

. B xakux nponeccax UCMOIb3yeTCsl OCAXKIECHUE YaCTHI[?

. Kakue cuiel qeiicTBYIOT Ha YacTHIly, ABMKYIYIOCS B Ta3000pa3HON MM KUIKON cpeze?

. OT 4ero 3aBUCHUT CWJIa COMPOTUBIIEHUS CPEJIbI?

. [Ipu kakux ycnoBusx HaOIIOJaeTCS TaAMUHAPHBIN PEXKUM TBUKCHUS?

. [IpuBenute popmyny 3akona Ctokca.

. [Ipu kaKkuX YCIOBUSX HACTyHaeT TypOyIu3aius IBUKCHUS?

. [IpuBenute popmyny 3akona HeroToHa.

. Kakue cymiecTByioT peskxuMbl 00TEKaHHsI YaCTUIIBI CPEHOi?

01N DN B WN—

Tema: OnpenesieHue CKOPOCTH 0CAKIEHUSA TPH KOHCOJIMIUPOBAHHOM OCAKIEHUM.

1. Kakue cuctembl Ha3bIBalOTCSI HEOAHOPOIHBIMU CHCTEMAMM ?

2. llpuBenute npuMepbl HEOJHOPOIHBIX CUCTEM.

3. Kakue cuctembl Ha3bIBAIOTCS CYCIIEH3USIMU?

4. Kakue pa3nnyaroT BUABI CyCIIEH3UN?

5. JlaTh onpeneneHne OCaxkIeHUs.

6. JlaTh onpeneneHne OTCTauBaHUsl.

7. Yrto mpeacTaBisieT co0oi miam (0TCTow)?

8. JlaTh omnpejeneHue ciuBa.

9. Kakue Buanl orcrauBanus Brl 3HaeTe?

10. JI1s1 kakux 1enei UCIoiab3yloT MPOLIECC OCBETICHUS?

11. Ins kakux 1esied HCIoJIb3YI0T NPOLECC CTYIIECHUS ?

12. Kakue Buabl OTCTOMHUKOB BbI 3HaeTe?

13. VI3 kakuxX 3JIEMEHTOB COCTOUT OTCTOMHUK C TPEOKOBBIM MEXaHU3MOM?

14. Kakuie TUIBI OTCTOMHUKOB MIPUMEHSIIOTCS U MHTCHCU(UKAIIMH MTPOIlecca OTCTauBaHUs?
15. 3a cuer 4ero MOKHO HHTEHCU(DHUITUPOBATH MPOIIECC OTCTAUBAHUS?

16. Yto siBnsieTCs BHEIIHUM MPOSIBIEHUEM KOHCOJIUJAUPOBAHHOTO OCAXKACHHS CYCIIEH3UN?
17. Yem onpeAensitoTcsi 3akOHOMEPHOCTH OTCTaUBaHUS?

18. Uto mpencraBisier coO0i IMMUTHUPYIONIUHN CIIOH?

19. Kakue 30HbI GUKCUPYIOTCS B anmaparax OTCTauBaHUs?
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20. 3aBUCHUT 11 BpeMsl YIUIOTHEHHS OT (JOpMBI M pa3MepoB cocyaa?

21. Ot 4ero 3aBUCHUT BpeMs YIUIOTHEHUS, HEOOXOIUMOE TSI TIOJTYYeHHST TpeOyeMon KOHIIEHTpa-
UM TBEpIo# (ha3bl B nutame?

22. OT 4ero 3aBUCHUT BpeMsl MpeObIBaHUS TBEPOH (a3bl B anmapare?

23. brnarogaps yemy HaOJr0faeTCsl YBEIMUEHHE KOHLEHTPAIMM TBEPAOHM (a3bl B CTyCTUTENE B
HaIrpaBJIeHUU CBEPXY BHHU3?

Tema: Ileperonka ¢ BOASSHbIM NApPOM.

1. I 9yero npuMeHseTCs IEPErOHKA ¢ BOASHBIM apom?

2. Kak paccuuThIBaeTcs KOHLEHTpalus KyOOBOTO OCTaTKa, €CIM M3BECTHA KOHLEHTpALUs IH-
cruisita’?

3. Yto Takoe NUCTHILIAT?

4. HazoBuTe npeuMyIiecTBa U HEAOCTATKU MEPETOHKHU C BOASIHBIM ApOM IO CPaBHEHUIO C MPO-
CTOM MEePErOHKOM.

5. Kak BBIYHCIHUTH KOHIICHTPAINIO TUCTHILIATA, €CIIM U3BECTHA KOHIIEHTpAIMsl KyOOBOTO OCTaT-
Ka?

Tema: U3ydyeHne KOHCTPYKIMHU U padoThl ycTaHoBKU APH-2.
1. I3 kakuX OCHOBHBIX Y3JI0B COCTOUT yCTaHOBKa?

2. lMosicaute HazHaueHue Oy(hepHOit EMKOCTH.

3. Kak yctpoen aednermatop ycranosku APH-2?

4. TlosicHUTE aITOPUTM PAOOTHI YCTAHOBKH.

5. Kak npoucxour 3arpy3ka He)TH B YyCTaHOBKY?

6. 3aueM HY>KEH B YCTaHOBKE BaKyyMHbBIN HAacOC?

7. I'ie cHUMarOTCsI MOKa3aHMsl 1aBJICHUI Bepxa U HU3a KOJIOHHBI?

Tema: Pazronka He()TenpoayKTOB.

1. C xaKkoii 1enpto MPUMEHSIETCS peKTuduKaus?

2. Yto Takoe K03(pPUIMEHT OTHOCUTEIBHOM JeTydecT?

3. Kakumu mapamerpaMu MOKHO BIIUSATH Ha MPOIECC peKTU(HUKAITUN?

4. Yro Takoe napuuajibHOE JaBicHHUE?

5. JIJ1st 4ero oCyIecTBIISIIOT BAKYYMHYIO ITEPETOHKY HEPTIHBIX (Ppakiuii?
6. OOBsiICHUTE MPUHIIMIT PAaOOTHI HACATIOYHON KOJIOHHBI.

JK3aMeHALIMOHHbIE TeOpPeTHYeCKHe BONMPOChL.(6 cemecTp)

Kunkoctrast sxcTpakiuys. O0mas XxapakTepucTUKa mpolecca.

DKCTPaKTOPHI ¢ HEMPEPHIBHBIM KOHTAKTOM (has3.

DKCTPAKTOPHI CO CTYNEHYATHIM KOHTAKTOM (pa3.

OCHOBHBIE CXEMbI FIKCTPAKIIIH.

Br16op skcTparenra.

Pacuer oHOKpaTHOI SKCTpaKIUU.(TIPH MOJTHOW B3aUMHON HEPACTBOPUMOCTH KOMITOHEH-

TOB)

7. PacueTr npoTMBOTOYHOMN 3KCTPAKLMU. .(IIpH IMOJTHON B3aMHON HEPACTBOPUMOCTH KOM-
MTOHEHTOR)

8. da30Boe paBHOBECHE SKCTPAKIIMU IPU YaCTHUYHON B3aUMHON pacTBOPHUMOCTH IKCTpa-
reHTa U pa30aBUTENS.

9. TpeyronabHbIE IUATPAMMBI JUISI TPOLIECCOB SKCTPAKIUH.

10. IIpaBwmiio pelyara B TpEYroJIbHbIX AMAarpaMMax MpH SKCTPAKIHH.

11. OpHOKpaTHas 3KCTPaKLMs IPU YaCTUYHON B3aMHOM pacCTBOPUMOCTH IKCTpareHTa u
pazbaBuTes.

ogakrwdpE
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12. IaprimanbHas SKCTpaKIMA IPU YACTUYHOM B3aMMHON PAaCTBOPUMOCTH SKCTPAreHTa u
pazbaBuTes.

13. HemnpepsiBHasi IPOTUBOTOYHAS HKCTPAKLMS IIPU YACTUYHON B3aUMHOM paCTBOPUMOCTHU
SKCTpareHTa M pa30oaBuTENs.

14. Onpenenenus uncna cTyneHen Npyu SKCTPaKLUK.

15. Ancopbums. OcHoBHBIC TOHATHA. O0IACTh MPUMEHECHHUS.

16. Ancopbentsl. CBOICTBA U UX BEIOOD.

17. ®u3MKO-XMMHUYECKHE OCHOBBI aJICOPOITMOHHBIX TTPOIIECCOB.

18. Kpusbie agcopOIIMOHHOTO PABHOBECHS.

19. Ancopbepbl HEMPEPHIBHOTO ACHCTBHUS C TICEBIOOKIKEHBIM CII0EM COpOEHTA.

20. AncopOepsl HEMPEPHIBHOTO ACUCTBUS C ABMKYIIUMCS CII0EM COpOeHTA.

21. TeXHOTOTUYECKUI pacdyeT aicCOPOIIMOHHBIX MPOIECCOB.

22. OnpeneneHue JMHAMUYECKON eMKOCTH COpOEHTa.

23. Pacyet koimuecTBa 1ecOpOUpPyeMOro moriomaeMoro KOMIIOHEHTA.

24. Cymka marepuaios. [[puMeHeHne B XUMHUUECKOM TEXHOIOTHH.

25. PaboTa ¥ KOHCTPYKIIUSI KOHBEKTHBHBIX CYIIUJIBLHBIX alapaToB.

26. CneruasibHbIe CYIIUIBHBIC allapaThl KOHCTPYKIIHS , HA3HAYCHHE.

2. ®U3UKO-XMMHUYECKHE OCHOBHI MPOIIecCa KOHBEKTUBHOU CYIIKH.

28. Pacuet mo auarpamme I-X 11 BIaXKHOTO BO3/IyXa.

29. PaBHOBecCHE MPH CYIIIKE.

30. [IpocTas cymmika.

31. MHoro30HaIbHAs CYIIHIIKA.

32. Cymmika ¢ YaCTUYHBIM BO3BPaTOM OTPaOOTaHHOTO BO3yXa.

33. Kunernka mporiecca CyIiKy.

34. CymHoCTh mporecca KPUCTAIITH3AIUH.

35. OcobeHHOCTH MpoIiecca KPUCTATA3AIIH.

36. ®azoBoe paBHOBECHE NIPU KPUCTAIIH3AIMH. ( pACCMOTPETH CIydail 0JTHOKOMIIOHEHTHOM
CHUCTEMBbI, ONHAPHOM M TPONHOI cMeceit).

37. Kunernka nporecca KpuCTalTU3aIUH.

38. ®pakimoHHas KpUCTAUTU3AIH.

39. PactBopenue u BrlmenaunBanue , OCHOBHASI XapaKTEPUCTUKHU TIPOIECCOB.

40. Anmapartbl 17151 TPOIIECCOB BBIIIETaYUBAHUS.

41. OU3MKO-XUMUYECKUE OCHOBBI PACTBOPEHHUSI TBEPABIX BEIIECTB.

42. KuneTuka rnporeccoB pacTBOPEHUSI.

43. CxeMblI ITPOIIECCOB PACTBOPEHUS

44, Cybomumanus u necyomumanusi. OCHOBHBIC onpeneneHus. O0macTy MpUMEHEHHUS.

45. OU3UKO-XUMUYECKUE OCHOBBI CyOIMMAIINH U JIECYOIUMAIIUH.

46. Opra"u3zanus mpoIeccoB CyOIMMaIuy U AeCyOIuMaIiiu.

47. TexHONOTUYECKUN PACUET MPOLIECCOB CYOIMMAITUH.

48. O6nacTy NPUMEHEHUST YMEPEHHOTO OXJIAKICHHUS.

49. TTapoBasi X0JI0JUIIbHAS] MAIITHA.

50. KoMmnpeccrnonHast X0JI0AMIbHAS MAIlIMHA.

51. Pabouwre Tena XOMOAUIBHBIX MAIWH, X1aareHThl. O0IacTi MPUMEHEHHS TITyOOKOTO
OXJIQKICHUSI.

52. Anmapatypa IS IPOIeCCOB TIIYOOKOTO OXJTaKICHUS.

53. Knaccudukanus pa3MoJIbHBIX MaIlIMH. 3aTpaThl JHEPTUU HA U3MEIIbUCHUE.

54. YcTpoiicTBO U IPUHIUI PaOOThI HIEKOBBIX APOOHIIOK.

55. YcTpoiicTBO 1 TPUHITUTT paOOThI BAJIKOBBIX APOOHMIIOK.

56. YcTpoiicTBO U IpUHIMI paboThl 6apabaHHBIX MEIbHHII.

57. I'poxouenue. YCTpOHCTBO TPOXOTOB.

58. KomOuHUpOBaHHBIE MPOIECCHI.
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Jluct perucrpaunu usMmenenunid k PII/{

Homep mpoTokoia 3acenanust Kadeapsl,
JaTa yTBEPKIACHUS H3MEHEHUS

KonnuectBo
CTpaHMI]
U3MEHEHUSI

[Toamuce
paszpaboTunka
PTI/]
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