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1 BBenenue

PaGouast mporpamma u (hOH/I OLIEHOYHBIX CPEACTB AUCHUILIHHBI «IIporeccsl u anmapaTsl
nepepadoTku HePTH U raza B HEPTEXHUMHUU» COCTABJIECHBI B COOTBETCTBHH C TpeOOBaHUSAMHU (e-
JEpaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeNbHOIO CTaHIAPTa, YTBEPKIACHHOTO MpUKazoM Mu-
HoOpHayku Poccuiickoit @eneparun 20.10.2015 Nel170, u ocHOBHO# TTpodecCHoHaIBHOM 00pa-
30BaTeNbHON MpPOrpaMMbl MoAroToBkH «O0opynoBaHue HedrerazonepepadboTKu» MO HaIpase-
HUIO moaroToBkH «15.03.02 TexHonorndeckre MauHbl 1 000PYIOBaHHEY.

[TpakTudeckasi MOArOTOBKA pean3yeTcss Ha OCHOBE:

[Ipodeccuonanpupiii cranmaptr 19.003 «CIHELIUAJIMCT 1O OBCIIYKMBAHUIO U
PEMOHTY HE®TE3ABOJICKOI'O ObOPYIOBAHU S1».

H3-4 Haznauenue, yCTpOMCTBO HOBOTO COBPEMEHHOI'O TEXHOJOTMYECKOro 000pya0Ba-
HUS, IPUHIUIIA €r0 paboThl ¥ MPaBHII €r0 IKCIUTyaTallUu.

3amayn JUCHHUILINHEI

- 03HAKOMJICHHE CTYAEHTOB C OCHOBHBIMH MaCCOOOMEHHBIX MPOLECCOB,
pa3zeneHue TBEPbIX, XKHUIKUX U ra30BBIX CUCTEM KaK MEX1y co0oil, Tak
U Mexay (a3zaMu, MPOLECCHl OXJIAXKJIEHH, MOJYyYeHHUsS MPOAYKLUU U3
3THX (a3, MPoLECcCH NepepaboTKU HEPTU U Ta3a; - U3yYCHHUE TEOpeTude-
CKUX OCHOB KOHCTPYMPOBAHMs allapaToB Ul XMMHUYECKON IPOMBIII-
JICHHOCTH ; - OCHOBHBIE IOHATHUSA 00 YCTPOWCTBE, pacyere, a Tak XkKe Xa-
pakTepUCTHKaX MallMH M anmnapaToB HedrerasonepepabOTKH; - U3yye-
HUE METOJIOB PAIlMOHAIBHOTO BBIOOpa 00OpYIOBaHHUS, PETYIMPOBAHUE
PEXUMOB UX pabOThI; - MPUOOPETECHUE HABBIKOB IPOCKTUPOBAHNUS aIlIla-
paToB, palMOHATIBHOIO BBIOOpA CXEMbI KOMIIOHOBKH, CIIOCOOOB MOHTa-
*a, Oe30IacHOM HKCIUTyaTallMM. - M3y4YEHHE HOBBIX IPEJCTAaBICHUM,
OIIpElIEIICHUM, TEPMHUHOB.

OcHoBHBIE pa3zensl /
TEMBbI JJUCIUTUTHEI

-Paznienenue He OTHOPOJIHBIX CUCTEM;
- MaccooOMeHHbIE MPOIIECCHI;
-MexaHnueckue mpoLeccsl;
-MemOpaHHBIE TTPOLIECCHI;
-ITporecchl oxJaxxaeHus;
-Kpucramnmuzanusi.

2 IlepeyeHb VIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHUILINHE (MOIYJII0), CO-
OTHECEHHBIX C IVIAHUPYEMBbIMHU pe3yJbTaTaMM 00Pa30BaTeIbHOM NPOrPaMMBbI

[Tpouiecc m3yuenus: nucuuruinabl «IIporeccer U anmapaTtsl epepaboTku HEPTH U Ta3a B
HEePTEXUMHUM» HAINpaBlieH Ha (OPMHUPOBAHWE CICAYIONIMX KOMIICTCHIIMA B COOTBETCTBHH C
®I'OC BO u ocHOBHO# 00pa3oBaTenbHOM MporpaMmMoil (tadnuna 1):

Tabmuua 1 — KomnereHuu u miaHupyeMble pe3ysabTaThl 00yYeHHS MO MTPAKTHKE

Kon n HaumeHoBa-

[Tnanupyemsble pe3ynbTaTbl O0yYEHHS 110 IPAKTHKE

HHUEC KOMIICTCHIINU
IlepeueHb 3HaHUI [lepeuenb ymenuii | IlepeueHb HaBbI-
KOB
[IpodeccnonanpHbIC
[IK-11 cnoco6no- | -Enunyto  Tepmunosioruto U | -Ilons3oBatbest -HaBbikamMu  rpa-




CThIO MPOCKTUPO-
BaTh TEXHUYECKOE
OCHaIleHue pado-
YHX MECT C pas-
MCILICHUEM TEXHO-
JIOTUYECKOTO 000-
pyAOBaHHUs, yMe-
HHEM OCBanWBaTh
BBOAMMOE 000pY-
JIOBaHUE

OTIpeJIeJIeHUs], UCTIOb3yeMbIC B
He(dTerazonepepadaTHIBAIOIINX
1 He(hTEXUMHUYECKUX OTpacisX.
YCTpolCTBO OCHOBHBIX amiia-
paToB W WX NPUHIMIT PaOOTHI.
OCHOBHBIE TIPOIIECCHI, MCIIONb-
3yeMmble B HedTerazomnepepabda-
THIBAIOIIEH MPOMBIIUICHHOCTH.
OCHOBBI KOHCTPYHUPOBaHMSI aIl-
MapaToB OTPACId, MaTepHabl
BEAYIIUX TPOEKTHBIX OpraHH-
3aMii ¥ TPOHM3BOJICTBEHHBIX
00bETUHEHU .

CIIELIMAIBHON JIUTE-
parypoii,  HOpMa-
TUBHBIMH JIOKYMEH-
TaMH, HCIOJIb3Yye-
MBIMU B OTPACIH.
BrimonHsaTe  pacue-
Thl, CBSI3aHHBIE C
onpeeIeHueEM
KOHCTPYKTUBHBIX U
F€OMETPUYECKHUX
rnapamMeTpoB  anra-
paToB

MOTHOTO HCIOJb-
30BaHusl  WHOOP-
Mallui U3 pa3iny-
HBIX UCTOYHHUKOB B
MPEeIMETHOM  OT-
pacnu.

Hassikamu pacue-
Ta PpEXUMHBIX H
KOHCTPYKTHUBHBIX
rapaMeTpoB anma-
paToB OTpaciu

[TIK-15 ymenunem
BBIOMPATh OCHOB-
HBIE U BCIIOMOTa-
TeTbHBIE MaTepHUa-
JIBI, CITOCOOBI pea-
JN3alUU TEXHOJIO-
THYECKUX MpoIiec-
COB, IPUMEHSATh
IPOTPECCUBHBIC
METO/IbI FKCIITya-
TaI[UU TEXHOJIOTH-
YECKOro 000pyno-
BaHUs MIPH U3TO-
TOBJICHUU TEXHO-
JIOTUYECKHX Ma-
HIMH

OCHOBHBIC THITBI amapaToB H
X Ha3HAuYeHHE JUIs oOecrieue-
HUS TEXHOJIOTMHA B HedTeraso-
nepepaboTke U HedrexuMuye-
CKOM oTpaciu. MeTtoasl panuo-
HaJBLHOTO BBIOOpa 00OpY/IOBa-
HUA OJIA OGGCHG‘-IGHI/I}I TECXHO-
JIOTHYECKOro Mporecca oTpac-
JIN.

Bri6upars
armaparsl ISt
CIPOEKTUPOBAaHHBIX
TEXHOJIOTHIECKHIX
MPOIIECCOB, TPOBO-
IWTH pacyeTbl He-
00X0/TMMBIC TUTS
OTIpeNleNIeHusT  pe-
KUMHBIX TIapaMeT-
pOB paboThl 00OpY-
JTIOBaHMSL.
Bri6upates  060py-
noBaHue IS d-
(dbexkTuBHOTO O0OEC-
MEYCHHUST TEXHOJIO-
THYECKUX  TpoIlec-
coB B Hedreraszo-
BOW U HEPTEXHMH-
YECKOM  OTpacisix
MIPOU3BOJICTBA.

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

3 MecTo AuCHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JuctumuimHa «[Iporeccsl U anmapaTsl nepepaboTKu He(TH U Taza B HEPTEXUMUN» U3Y-
yaercs Ha 3 Kypce, 5, 6 cemectpe.
JlucuumimHa BXOAUT B cocTaB Omoka 1 «/ucturummHbel (MOAYIHM)» U OTHOCUTCS K 0a3o-

BOM YacCTH.

Jl5is OCBOEHUS TUCITUTUIMHEI HEOOXOIUMBI 3HAHUS, YMECHHSI, HABBIKM U / WJIM OIBIT TIPAK-
TUYECKOW JesATeNIbHOCTH, C(HOPMUPOBAHHBIE B MPOLECCe HU3YYEHHUS NUCUUIUIMH / TMPaKTUK:
«b1.B./IB.01.01 Teopus u npaktuka ycnemsoi kommyHukanun», «b1.B.J1B.01.02 CounansHo-
MICUXOJIOTHYECKHUE acCleKThl MHKIIO3UBHOIO 00pa3oBaHUM», «YueOHasl MpakTUKa (MpaKkTUKa IO
MOJIYYEHUIO TEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUN M HABHIKOB, B TOM YHUCIIC TIEPBHYHBIX
YMEHMH M HaBBIKOB HAyYHO-HUCCJIEIOBATEIbCKON IESATENbHOCTH)», «TeXHOIOrusl KOHCTPYKIIH-
OHHBIX MaTepuaioBy», «MarepuanoBeaeHue», «XumMusy»; «Pusuka»; «Teopernueckas MexaHU-
ka», «Oprannueckas XUMHs»; « TexHudyeckas TepMOIUHAMUKA» U « T enaoTeXHuKa».

3HaHWs, YMEHHSI U HAaBBIKU, CHOPMUPOBAHHEIE MPU M3y4eHUU NUCHUTUIHHBI «[Ipotecch
W anmapaThl nmepepadboTku HeTH U raza B HehTEXUMHUN», OYAyT BOCTPEOOBAHBI NMPU W3yUECHUU




5

nocieayomux aucuuIuinH: «TemnoBble arperatbl HedTenepepadaThIBAIOIIUX MTPOU3BOICTBY,
«I[Ipou3BojCTBEHHAs MpaKTUKa (TeXHOJOrM4eckas MpakTuka)», «TemnoBsle arperatbl HedTerne-
pepabaTeiBaromux npou3BoAcTBy, «b1.B.JIB.09.01 TexHomorus U M3roTOBJICHHE MAIIWH U aIl-
napatoB oTpaciuy», «b1.B.JIB.09.02 HoBwie meTompl 00paboTku matepuanioBy, «lIponsBoji-
CTBEHHAsl MPAKTHKa (IPAaKTUKA MO MOJYYSHUIO NMPO(EeCCHOHAIBHBIX YMEHHUH U OmbITa npodeccu-
OHAJILHOU ESTEIILHOCTH)».

Jucuumumna «IIporeccsl U anmaparsl nepepadoTKki He(TH U raza B HeQTEXUMUU» Ya-
CTHUYHO peanusyercs B (opMe MPpaKTUIECKON MOITOTOBKH.

Juctumumna «IIpomeccsl u anmapatsl nepepaboTku HeTH M raza B HEPTEXUMHUH» B
paMKax BOCHHUTATEIbHOM pabOTHI HampaBiieHa Ha (HOPMHUPOBAHHE y OOYYAFOIIMXCS aKTHBHOM
IPaXIaHCKOW TO3UILUY, YBaXECHHUS K IpaBaM U cBOOO/IaM 4eJIOBEKa, 3HAHUS MPABOBBIX OCHOB U
3aKOHOB, BOCIIUTAHHUE YyBCTBA OTBETCTBEHHOCTH WJIM YMEHHS apryMEHTHPOBATh, CAMOCTOSTENb-
HO MBICJIUTh, Pa3BUBAECT TBOPYECTBO, MPO(GECCHOHATbHBIC YMEHHUS WM TBOPUYECKHU Pa3BUTOM
JUYHOCTH, CHCTEMbl OCO3HAHHBIX 3HAHHM, OTBETCTBEHHOCTH 3a BBINOJIHEHHE Y4eOHO-
IPOM3BOJICTBEHHBIX 33aHUHN U T.JI.

4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX eJUHULAX C YKa3aHHEM KOJIHYeCTBa
aKa/JleMH4eCKHUX 4acoB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4Yaroluxcs ¢ npenojaBa-
TeseM (110 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOSATEJIbHYI0O Pa0oTy 00y4YarommXxcst

OO61mmast TpyI0eMKOCTh (00beM) TUCHIUTIITMHBI COCTaBISET & 3.€., 288 akaj. gac.
Pacnipenenenne oObeMa TUCIIUTIIIMHBI (MOYJIS) TIO BUJAaM YY9E€OHBIX 3aHATHM MPEJCTaB-

JIEHO B Tadymue 2.

Tabmuua 2 — O6beM TUCIUILINHBI (MOIYJIs) TIO BUJAM YUeOHBIX 3aHATHH

O0BEM AUCHUIUINHEL Bcero akanemu-
YECKUX YacOB

OO01mast TpPyA0€MKOCTh UCIIUTIITTHBI 288

KoHTakTHasi ayiuTopHasi padoTa 00yJawumxcs ¢ npenoaaparesem (mo | 128
BH/JIaM Y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHUSA JEeKIMOHHOI0 TUNA (JISKIIMU U WHBIC YUeOHBIC 3aHATH, TIpeay- | 48
CMaTpHBAIOIUE NMPEUMYIIECTBEHHYIO Tepeady y4eOHoi nHpopManuu me-
JarOTUYECKUMH pPaOOTHUKAaMHU), B TOM YHCIIe B (OpME MPAKTUIECKOMN TOJI-
TOTOBKH:

3aHATHS CEeMHHAPCKOro THNA (CEMUHApHI, MPaKTHYECKUE 3aHATHA, mpak- | 80
THUKYMBI, JJAOOpaTOpHBIE PadOTHI, KOJUIOKBHYMBI M MHbBIC aHAIOTHYHBIC 3a-
HATHS), B TOM YHClie B (popMe MPaKTUUECKOM MOATOTOBKH:

CamocTosiTe/bHasA padoTa o0yyawmMXxcs 1 KOHTaKTHas padora, BKmo- | 125
yaroliasi TPYNIOBbIE KOHCYJbTAllMU, WHIAUBUAYAIbHYIO paboTy oOydaro-
muxcsa € OpernogaBaTCiIsIMU (B TOM YHCJIIC WHIAWBUAYAJIBbHBIC KOHCYJIbTA-
IIMN); B3aUMOJCHCTBUE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIbLHOM
cpelie By3a

[TpomexxyTounast arrectarus oOyqaronuxcs — 3a4er ¢ oneHkon, Kypcopoir | 35
MPOEKT, JK3aMEH
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5 Coaep:kaHue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEM OTBEeJeHHOI0 HA HUX KOJIMYeCTBAa aKaJeMHUYeCKHX YaCOB M BU0B Y4eOHOM

padoTsbI

Tabnuna 3 — CTpykTypa U cofepKaHue TUCITUTUINHBI (MOJIYIIS)

HaunmeHnoBaHwue pa3ieiioB, TEM U COJIEP-
KaHUE MaTepuasa

Bunpl yue6HOM paboThI, BKIIFOYAsi CAMOCTOSATEIb-
HYI0 paboTy 00y4arouXxcs ¥ TPYAOEMKOCTh (B 4a-

cax)

KonTakTHas pabora mpemnogaBartens ¢ 00y-
YaroMMMHUCS

Jlekuun | CemuHapckue
(mpakTHUeCcKue

3aHATHUSA)

JlaGopaTopHbie
3aHATUA

CPC

Tema: BBenenue.

OO6mmue cBeaeHus 06 mporeccax XuMude-
CKOM TexHoyioruu B HedrenepadboTke. Oc-
HOBHOE 000pyI0BaHHE IPUMEHSIEMOE IS
o0ecTieYeHHs POIIECCOB XUMHYECKOM
TEXHOJIOTUH B HedTenepadoTKe.

Tema: TexHosiorussi u 000pyaoBaHue
HedTenepadoTKH.

BbIOOp TEXHOJOIMUYECKOW CXEMbI M amma-
patoB g HedrenepepabOTKH B 3aBHUCHU-
MOCTH OT Ha3HauY€HMs M COCTaBa UCXOIHO-
r'O CBIpbS

Tema: Ilpoueccohl pasaesieHUusi HEOJAHO-
POAHBIX CHCTEM

Knaccudukanmss u xapakTepucTHKa HEO/I-
HOpOJHBIX Tesl. OCHOBHBIE CIIOCOOBI pa3-
neneHus. PazneneHue HEOTHOPOIHBIX CH-
CTEM IOJ JACHCTBHUEM TSDKECTH (OCaxje-
HUE W OTCTamBaHue). TeopeTndueckas H
JNEUCTBUTENIbHAST CKOPOCTH  OCAXKJICHHSI.
[Ib11e0ocaguTENbHBIE KaMEPhl, OTCTOWHHU-
k. Kiaccudukanys u OCHOBHBIE KOH-
CTPYKTHUBHBIE  THUIBI  TPOMBIIUICHHBIX
¢unbTpoB. [IpombiBka ocankoB. Kiaccu-
dbuKamMss ¥ OCHOBHBIE KOHCTPYKTHBHBIC
TUIBI TPOMBIIIICHHBIX (UIBTPOB. DHITb-
TPOBaHUE Ta30B.

Tema: MaccooOMeHHbIE POLECCHI.
OO01mast XapakTepuCcTHKA, KIIaCCU(PUKAIIHS
MPOMBIIIIEHHBIX MAaCCOOOMEHHBIX MPO-
rieccoB. CTaTuka MacCOOOMEHHBIX MPO-
neccoB. OCHOBHBIE 3aKOHBI (Pa30BOr0O
paBHoBecus. [Iuarpamma Y-X. Marepu-




aNbHBIN OanaHc. [IBuKyIas cuna u
HaIpaBJieHUE TEUYEHUSI MacCOOOMEHHOTO
nporecca. Kuaetnka MaccooOOMEHHBIX
npoueccoB. MosnekynsipHas U KOHBEKTUB-
Hast muddysus, Auddepenunansuoe
ypaBHEHHE NIEPEHOCA MACChI B TOTOKE.
TypOynentnas nuddysus. [Tonstus o mo-
rpaHuIHOM T PY3HOHHOM CII0€.

Tema: Kinaccupukanmusi maccooOMeH-
HBIX aNmnaparon

MaremaTrueckoe OINHMCaHWE IMpolecca
MaccoIlepe/ay B ammaparax ¢ HeIpephIB-
HBIM KOHTakToM (ha3. Pacder BBICOTHI
MacCOOOMEHHBIX aIllapaToB C HEMPEPHIB-
HBIM KOHTakTOM ¢a3 (HacaJOouHbIX U ITUIe-
HOYHBIX). CpeaHss JBIKYIIAs CHJIA TPO-
necca. Yucno eauHMI] nepeHoca. BricoTta
enquaMIa niepeHoca. CrmocoObl  pacuera
YHuClla CIUHUI[ TepeHoca: rpaduyueckoe
WHTETPUPOBAHUE, AaHATUTHUECKUN pacyerT.

Tema: Iluctuiiissuus v peKTuuKanus.
[Ipocras neperonka. MaTtepuanbHbIid Oa-
nanc. 3o6paxeHue npoiecca Ha ua-
rpamme y-X. @pakimoHHas neperoHka.
Ileperonka nox BakyymoM. Monekymsp-
Has qucTuusinus. [leperonka ¢ BOAsSHBIM
napoM. Cxema ycraHoBku. OnipeneneHue
TEMIEpATyphl NeperoHku. Pacxon napa.
Pextuduxamus. [lepuonnueckas u Hempe-
pbiBHas pektudukanus. Cxema pekTudu-
KallMOHHOW YCTaHOBKU HEMPEPBHIBHOTO
neiictBus. OOmuMi MaTepraabHbIN Oananc
peKTU(GUKAITMOHHON KOJIOHHBI, OaTaHChI
ee BepxHel (YKpeIUIstoneil) U HUKHEH
(ucuepnbiBatomeit ) yacteit. OCHOBHBIC
JOMyLIeHNUs. Y paBHEHHs paboYnX JIMHUH,
ux noctpoenue. @iaermonoe uncio. [Ipe-
Jenbl U3MeHeHUss. MUHUMalIbHOE U pabo-
yee ¢iierMoBbie Yucia. TernmoBoit OanaHc.
OntumanbHoe yncio ¢aermsl. Kiaccudu-
Kalys peKTU(UKALMOHHBIX anapaToB.
WHxeHepHble METO/IBI pacyeTa yucia Ta-
PEJOK, BBICOTHI U JaMeTpa KOJIOHHHBI.
Pextudukanus xxuakoro Bo3ayxa. Azeo-
TPOITHAs U SKCTPAKTUBHAS PEKTU(DUKALIMSL.
OcHOBHBIE KOHCTPYKIIMH TapesoK. THurmsl
Haca/lok. Maremarnyeckas MoJielb He-
IPEPBIBHOTO IpoIiecca peKTU(DHUKAIINN B
TapeabYaToOr KOJIOHHE

14
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Tema: A6copOuus.

Xapakrepuctuka npouecca. CTeneHp mo-
riomeHus. Beibop abcopbepa. Cratucru-
Ka nporiecca abcopomuu. MarepuanbHbIN
6ananc abcopbepa; ypaBHeHue paboueit
nunuu. Pacxon abcopOenra. Bausinue
TEMIIepaTyphl U AaBJICHHE Ha pacxo] al-
copOeHTa. DKOHOMHYECKH ONTUMAJIbHBIN
pacxoJ moraoTuTens. MeTosl gecopo-
run. O61as cxema abcopOIMOHHAs Jie-
COpOLIMOHHOM YCTaHOBKH HEMPEPHIBHOTO
nerictBusi. KOHCTpyKTUBHBIEC THITBI a0COP-
0epoB U UX pacyer.

Tema: AncopOouus.

Xapakrepucrtuka mnpouecca. IIpomsii-
JICHHBIE a/ICOPOEHTHI U UX OCHOBHBIE
coiictBa. TernoBoii apdexT mporecca
aacopOuuu. CtaTnueckasi akTHBHOCTb
cop6enToB. M3orepmsr agcopoun. Cko-
pocTh mpotecca ancoporuu. JJunamuye-
CKasl akTUBHOCTh copOeHTa. Bpems 3a-
IIIUTHOTO AEUCTBUS ci10s1, MeToan! Je-
copOnuu

Tema: DxcTparnpoBanmue.

OO6mas xapakTepucTuKa mpoiecca. JKc-
TparupoBaHue U3 pacTBOPOB. Bribop pac-
TBOpUTEN. Da30BOE paBHOBECHE B TPEX-
KOMITOHCHTHBIX CUCTCMax. Tpeyroanble
quarpamMmbl. TeXHOJIOTHYECKUE CXEMBI
npouecca 3kcTpakunu. OnHOKpaTHOE U
MHOTOKpaTHOE 3KcTparupoBanue. [Iporu-
BOTOYHOE IKCTparupoBaHue. Marepuaib-
HBI Oananc. ['paduueckuii pacueT mpo-
11ecca MNPOTUBOTOYHOM 3KCTPAKLIUHU C UC-
M0JIb30BAHHUEM TPEYTOJIbHON AUarpaMMbl.
OKCTparupoBaHUE U3 TBEPABIX TEIl. BbI-
nienaunBanue. Knaccudukanus u Tumno-
BBIE KOHCTPYKIUH DKCTPAKIIMOHHBIX all-
aparoB.

Tema: rugpoMexaHu4YecKHe MPOIECChI

Tema: Mexannuyeckue mpouecchl.
OU3NKO-XUMHUYECKUE OCHOBBI ITPOIIECCOB
NU3MCIIBUCHU L. MGTOI[I:I N3MCIIBUCHU L.
Knaccudukanust MammH Jj1st ©3Menbye-
Hus. KpynHoe npo0iienus, cpeHee u
TOHKOC U3MCJIBbYCHUC. HYTI/I ITOBBIILICHU A
SKOHOMHYHOCTH ITPOIIecca H3MEITbUYCHUSI.
FHHOTGTI/I‘IGCKHG Hpe,Z[CTaBJIeHI/IH 0 HpO-
necce u3MmenbueHus. CrocoOsl Knaccudu-




Kalluu. OcHOBHEBIE KOHCTPYKTHUBHBIC TUIIBI
TPOXOTOB H cenapaTtopoB. [Iuratenu:
ITHCKOBLIC, CCKTOPHLIC, BAJILIICBBIC, Ta-
penpyathie u JIoTKoBbIe. CMecuTenu: Oa-
pabaHHbIE, ITHEKOBBIE, JIOMACTHBIC, IICH-
TPOOEIKHEIE.

Tema: Kpucranauszamusi. 2 2 4
OO6mas xapakTepucTuka mpoiecca. Pas-
HOBECHBIE 3aBUC2HUMOCTH B CUCTEMAaX KpH-
craui-pactBop. CrocoObl KpucCTan3a-
MU, MarepuallbHbII U TEIIOBOW OaiaH-
cbel. Kunernka xpucramnmuzanuu. Kos-
CTPYKIUU KPUCTAJUIM3aTOPOB

Tema: IIpomueccsl oXJIaxKIeHUsI. 2 2 4
YMepenHoe oxnaxaeHue. MeToapl Mmoiy-
YeHUsl yMepeHHoro xonozaa. Kommpeccu-
OHHbIE XOJIOAWJIbHBIE YCTaHOBKH. Tepmo-
JUHAMHUYECKHE OCHOBBI mporiecca. OOpar-
HBIN (XomoauibHbIN) 1tuks KapHo, ero xo-
JoauIbHBIN K03 Puument. Cxema Kom-
MIPECCUOHHON XOJIOAWUIBHOM YCTAHOBKH.
Brnaxxuelii 1 cyxoi IIMKIBI, H300pakeHHe
nponecca Ha auarpammax T-S u P-I. Me-
TOJBI TIOBBIIICHUS] XOJIOJAUIBLHOTO KO3(-
dunrenTa (mepeoxyaxacHue KOHJICHCATa,
cTymeH4yaroe cxarue) [mybokoe oxia-
xaeHue. Guznyeckue OCHOBBI MOTYyYEHUS
riybokoro xomojna. Pacmmpenue cxaroro
raza 6e3 oTaauu BHENTHEH paboThl (apoc-
CEJINPOBAHMUE).

KypcoBasi npoekTt 36
IIpoexm neghpmenepepabamsisaroujeco 3a-
800a no nepepabomie 3a0aHHOU MAPKU
Hegpmu ¢ noopoobnoi pazpabomroi ABT

HUTOI'O no gucuuminne 48 64 16 125

IIpomexyTOUHASI ATTEeCTALMA
nmo aucuumnanne (AK3amMeH) 35

HNUTOI'O: o0masi TPy10€eMKOCTh M CHUIUINHBI 288 yacoB, B TOM 4YHcIIe ¢ HCMOJIb30BAHUEM
AKTHBHBIX MeTO/10B 00y4yeHus1 48 yacos

6 BHeayauTopHasi cCaMOCTOAATEIbHAS Pa00Ta 00YYAIOIIUXCS MO AUCHUIIAHE
(MmoayJ110)

[Tpu mmaHUPOBAaHUU CAMOCTOSITENIEHON PAaOOTHI CTYIEHTY PEKOMEHAYETCSI PYKOBOJICTBO-
BaThCsI CICIYIONTUM pacTpeie]ICHUEM YacOB Ha CaMOCTOSATEIbHYIO paboTy (Tadmuia 4):
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Tabmuia 4 — Pexomengyemoe pacnpeneseHne 4acoB Ha CaMOCTOSATEIbHYIO paboTy

KommnoHeHTBI caMocTOSITEIbHON PadoThl Kosan4yectBo 4yacos
N3ydenune TeopeTHYecKux pa3aeinoB JUCHUTUIAHBI 50

[ToaroToBka, opopmienue u 3amurta PI'P 43

[TonroroBka k 1a00paTOpHBIM paboTaMm 32

HUTOI'O 125

7 OueHoYHbIE CPeCTBA JI NPOBEACHNUS TEKYIIEro KOHTPOJISA U MPOMEKYTOYHOM
arTecTalMU O0YYAKOIIMXCS 10 IMCHUIINHE (MOIYJII0)

@DOHJ OLIEHOYHBIX CPEACTB Ul NMPOBEACHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH M IIPO-
MEXXYTOUHOM aTTecTaluu npeacrasieH B [Ipunoxenun 1.

[TonHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WJIM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHUBAHMS PE3y/IbTaTOB O0YUYCHHS N0 AUCHUIUTUHE (MOAYIIO), MPAKTHKE XpaHUTCA Ha Kaden-
pe-pa3paboTyrke B OyMaKHOM M 3JIEKTPOHHOM BHUJIE.

8 YueOHOo-MeTOAUYecKOEe U MH(POPMAITMOHHOE O0ecTieYeHre JUCHUIITIMHBI (MOTYJIs)
8.1 OcHoBHas auTEpaTypa

1. O6mmit Kypc MpoLECcCOB U armnapaToB XUMHUUYECKOW TEXHOJIOTUH | YIEOHUK I BY30B: B 2 KH.
Ku.1 /Ilox pen. B.I'. Alinmreiina. - M.: Jloroc: Beicmas mkomna, 2003; 2002. - 912c.

2. O0muit Kypc MpOIECCOB M aIrlapaToB 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 HCKOMAEMBIX :
yaeOHnoe mocooue 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 MMPOM3BOJCTB U HedTera3orne-
pepabotku: [Ipumeps! u 3agaun : yuebroe nmocodue s By3oB / W. W. IMonukapos, C. U. ITonu-
kapoB, C. B. PaukoBckuii. - M.: Anbda-M, 2008. - 717c.

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

43-19K3 a6-153K3

6. Eppemos, I'. . MoaenupoBaHre XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB [DNEKTPOHHBIN pe-
cype] : yueonuk / I'U. EppemoB. — M. : UHDOPA-M, 2018. — 255 ¢. // ZNANIUM.COM
ANIEKTPOHHO-OMOIMoTeyHas: cucrema. — Pexum nocrymna: http:// www.znanium.com/catalog.php,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

7. CuapeB, A.M. Pacuersl mammH u oOOpynoBaHus UIs J00bIMM HeTH M Trasza: ydeOHO-
npakThueckoe rnocoodue [Dnextponnsii pecypc] / A.M. CHapes. - u3a. 3-e, gom. - M.: Uuadpa-
Wmxenepus, 2010. - 232 ¢. // ZNANIUM.COM : 31eKTpoHHO-0MOIHOTeYHast cuctema. — Pexum
noctyna: http://www.znanium.com/catalog.php, orpanudeHHbIN. — 3ari1. ¢ IKpaHa.

8.2 JlonotHUTEIbHASI JIMTEpPaTypa
1. derraepckuit, FO.U. TIporecch u anmapaTbl XUMHYECKOW TEXHOJIOTHH | YICOHHK ISl BY30B: B

2 4. Y.2 : MaccooOmenHble nporiecchl U anmapatsl / 0. W. lprtHepckwuid. - M.: Xumus, 1992. -
384c.
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2. Merraepckuii, FO.U. Tponeccel n anmapaTsl XUMUYECKOM TEXHOJIOTHH : YYEOHHUK JUIS BY30B: B
2 4. Y.1 : TeopeTnueckue OCHOBBI MPOLIECCOB XUMUYECKOW TEXHOJIOTUHU. [ HIpoMexaHnuecKue u
TEeruIoBbIe Mpouecchl u anmnapatsl / FO. U. JlpitHepckuii. - M.: Xumus, 1992. - 416c¢.

3. Jlepdnep, V.JLIlepepadotka nedhtu / Y. JI. Jlepdnep; Ilep. ¢ anrmn. - 2-e uza., nepecm. - M.:
Omumi-busuec, 2001. - 223c¢.

4. Tertaepckuid, FO.W. TIponeccsl u anmapatbl XAMUYECKON TEXHOJOTHH : YY€OHUK /I BY30B: B
2 4. Y.2 : MaccooOmenHble nporiecchl U anmapatsl / 0. W. lprtHepckuid. - M.: Xumus, 1992. -
384c.

5. Kacatkun, A.I'. OCHOBHBIE TIPOIIECCHl U anmapaThl XUMUYECKOH TEXHOJIOTHH : YYEOHUK IS
By30B / A. I'. KacatkuH. - 8-e u3n., nmepepad. - M.: Xumus, 1991. - 789c. u

6. OCHOBHBIE MPOLIECCHI U alMapaThl XUMUYecKoil TexHoioruu: [Tocobue mo mpoeKTupoBaHUIo /
[Tox pen. FO.U. [IpiTHEpCKOTO. - 2-€ W31., TIepepad. u aor. - M.: Xumus, 1991. - 495c¢.

7. Capuno, M.IO. OGopynoBanue HepTexumuueckoro npoussojactsa / M. FO. Capuios, I1. E.
Kob6aykoB. - Komcomonbck-Ha-Amype: M3a-Bo Komcomonbckoro-aHa-AMype Toc.TeXH.yH-Ta,
2015. - 77c.

8. OCHOBBI MPOEKTHUPOBAHUSI MPOIECCOB MEPEPAOOTKH MPUPOTHBIX SHEPTOHOCUTENECH: YueOHoe
nocob6ue / Kpasios A.B., Cambopckas M.A., Bonsd A.B., - 2-e u3z. - Tomck:U3n-Bo Tomckoro
MOJIUTEX. YHUBEPCUTETA, 2015. - 166 C.
(http://znanium.com/catalog.php?item=bookinfo&book=674042)

9. Xumus vedtu u raza: YuedbHoe nmocooue / B.[l. Psa6oB. - 2-e uzz., ucnp. u gom. - M.: ]I ®O-

PYM: HUIT NHOPA-M, 2014. - 336 o
(http://znanium.com/catalog.php?item=bookinfo&book=423151)
10. OcHOBBI pacyeTa 1 KOHCTPYUPOBAHUS MAIIMH U alllapaToB MepepadbaThIBAIONIUX MTPOH3-

BOACTB [DnektpoHHbIi pecype] / ITox pea. A.A. Kypoukuna. - M.: KomocC, 2006. - 320 c.
(http://znanium.com/catalog.php?item=bookinfo&book=504985

11. Opinosckas, H. @. CoBepmiencTBoBaHMEe niepepadoTku HedTel ceBepa KpacHospckoro
Kpasi Ha MaJibIX He(TenepepadbaThIBaIOIIMX 3aBOAaX [ DIEKTPOHHBIN pecypc] : MoHorpadus / H.
®. Opnogsckas, . B. Hanpeiikun, E. J[. Aradonos. - Kpacnosipck: Cu6. penep. yu-t, 2013. - 135
c. (http://znanium.com/catalog.php?item=bookinfo&book=492786

12.  Kypoukun, A.A. OCHOBBI pacueTa U KOHCTPYMPOBAHHM MAIlIMH M aliapaToB nepepada-
TBHIBAIOIIMX POU3BOJCTB [ DnekTpoHHbIi pecypce] / [Ton pen. A.A. Kypoukuna. - M.: KonocC,
2006. - 320 c. (http://znanium.com/catalog.php?item=bookinfo&book=504985

13. TumonunH, A.C.. OCHOBBI KOHCTPYMPOBAHUS U pacd€Ta XMMUKO-TEXHOJIOTHYECKOIO U
npupo0oxpaHHoro odopyaosanus. CrnpaBounuk: B 3 T. T12.Kanyra: U3a-so boukapeBoii H.®.-
2006-852c. (35.11-5-0252, T414).

14. TumonnH, A.C.. OCHOBBI KOHCTPYMPOBAHUS U pacu€Ta XMMUKO-TEXHOJIOTHYECKOTO U
npupoaooxpanHoro obopynosanus. CrpaBounuk: B 3 1. T2.Kanyra: M3a-Bo boukapesoit H.®.-
2006-1028c. (35.11-5-0242, T414)

15. TumonuH, A.C.. OCHOBBI KOHCTPYHUPOBAHUS U pacy€Ta XUMHUKO-TEXHOJOTMYECKOIO U
npupoooxpaHHoro odopyaoBanus. CripaBounuk: B 3 T. T3.Kanyra: U3a-Bo boukapesoii H.®.-
2006-968c¢. (35.11-5-0292, T414).

16. [TaBnoB, K.®., Pomankos, I1.I'., Hockos, A.B..Ilpumeps! u 3a1a4n 1o Kypcy MpoIeccoB
U anmnapaToB XUMUYECKOU TEXHOIOTHH. Y4eOHoe mocodue nis By3oB. 10-e u3z., mepepad. u gom.

JI.: Xumus.-1987-575c¢. . (35.11-5-0242,11212)

8.3. MeToauueckue yKa3aHus JUIsl CTYICHTOB 110 OCBOEHHUIO JTHCIHMILIUHBI

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

2. IMerunun B.C. AGcopOuus, skcTparupoBanue. Pacuer, mpumepsl , 3anaun. YuebHoe 1o-
cobue .Ilog.pen. .- Komcomonnck-Ha-Amype: Komcomonbckuii-Ha-AMype roc. TeXH. yH-
T, 2013-67c.


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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Jlst maGopatopHbIX padoT.

1.

Crynun A.B., Koznura A.H., Hletunun B.C. Onpenenenune pa3MepoB OTCTOMHUKA TTPU
KOHCOJIUANPOBAHHOM OCAKICHHUH CyCcTieH3ui. Meron. Ykazanus K 1abopaTopHBIM pado-
taMm. —Komcomonbck-Ha-Amype. KHAI'TY, 2004. 16¢.

Crynun A.B., Koznura A.H., llletunun B.C. Onpenenenne ckopoctu ocaxaenus. . Me-
ToA. YKa3zanus K jaboparopHeiM pabotam. —Komcomonbck-Ha-Amype. KHAT'TY, 2004.
l4c.

[lletunun B.C. Crynun A.B., Koznuta A.H., Ycrunos B.A.. ®uibTpoBaHue npu nocro-
STHHOM JaBJieHuH . . MeToz. YkazaHus Kk 1abopaTtopHbiM padotam. —KomcoMonbck-Ha-
Awmype. KHAT'TY, 2005. 12¢. ( cnano B PUO)

[lerunun B.C. Ctynun A.B., Koznura A.H., Yctunos B.A.. [leperonka ¢ BOJIHbIM Ta-
pom. Metona. Ykazanus k mabopaTopHbiM pabotam. —Komcomomnbck-Ha-AMype.
KHAI'TY, 2005. 10c.

Crynun A.B., llletnaun B.C, YcrunoB B.A. M3ydenne KOHCTPYKIIMH B pabOTHI yCcTa-
HoBKM APH-2. Meton. Yka3zanus k naboparopHsiM pabotam. —KoMmcomoinbck-Ha-Amype.
KHAT'TY, 2006. 18c.

Crynun A.B., Hlerunun B.C, YctunoB B.A. Onpeznenenue ¢ppakiMOHHOTO COCTaBa
He(TEMPOAYKTOB Pa3TOHKOM ¢ pekTU(HKaIen. . YKazaHus K 1a00paTOpHbIM paboTam. —
Komcomonsck-Ha-Amype. KHAI'TY, 2006. 15c.

Crynun A.B., lletunun B.C, YcrunoB B.A. Onpenenenue rpaHyJIOMETPUUECKOTO CO-
CTaBa KOKca. YKa3zaHus K JJabopatopHbIM padotam. —KoMcomoibck-Ha-AMype.
KHAT'TY, 2009. 7c.

YcrunoB B.A., Konnosa I'.B. IlocTpoenne KpuBoii pa3roHku HeTH U ONpeAeIeHUs Mo-
TEHIMAIBHOT'O COJIep>KaHusl HePTENPOAYKTOB B 3aJaHHON HEPTH: METOJMUECKHE yKa3a-
HUS K TabopaTopHoit paboTe. -—Komcomonbck-Ha-Amype. KHAT'TY, 2014. 18c.

Jl11 KypcOBOTO IPOEKTUPOBAHUS.

1.

VYcerunoB B.A. Pacyer ko0HH u annapaToB yctaHoBkM ABT. Meronnueckue yka3zaHus
10 BBITIOJTHEHUIO KYPCOBOI'O MPOEKTa JUIsl CTYAEHTOB crienaibHoctei 240801 -
"MammHsl ¥ annapaTsl XuMudeckux mpou3Boacts” u 130608 -"O6opynoBanue Hedrera-
soniepepadotkn" / KHAI'TY. Komcomonbck-Ha-Amype. 2013. 34 c.

Crynun A.B. , Hletunun B.C., BanoBa H.A. Pacuér rupaBnn4eckoro conpoTHUBIECHUS
KOJIOHHBIX ammaparoB. YueOHoe nmocodue . [Tox pen. .- Komcomonbck-Ha-Amype: Kom-
COMOJIbCKMI-Ha-AMype roc. TexH. yH-T, 2012 — 67c.

8.4 CoBpemenHble npodeccuoHaJbHble 0a3bl JaHHBIX M HH(pOPMANMOHHbIE
CIPABOYHbIE CHCTEMBI, HCIOJIb3yeMble MPU OCYIECTBJIEHUH 00pa30oBaTe/ib-

HOT'0 Inmpommecca mo JTMCuuIlinae

1. EnnHoe okHO aocTymna K 00pa3oBaTeNbHBIM pecypcam [IIeKTpoHHBIH pecypc]. — Pe-

®uM foc.Tyna: http://window.edu.ru, cBo60aHBII. - 3ari. ¢ 3kpaHa.

2. Hayunas snexTtpoHHass OmOimoTeka [DneKTpoHHBIH pecypc]. — Pexum mocryma:

https://elibrary.ru/defaultx.asp, cBo60aHBI. - 3ar1. ¢ 3KpaHa.

3. [Ipunoxxenue s MOANEPKKHA OOYUYEHUS W TIpollecca MpenojgaBaHus ¢ MOMOIIbIO WH-

TEpaKTUBHBIX Monyieil learningapps.org [DaekTpoHHbli pecypc]. — Pexum pocryna:
https://learningapps.org/, cBoOoaHBII. — 3ari1. ¢ SKpaHa.

4. ITopran «OtkpbIToe oOpazoBanue CIIGIITY «JIDTU» [Dnexkrponnslii pecype]. — Pe-

KUM foctyna: https://openedu.ru/, cBOOOHBIN. — 3ari. ¢ SKpaHa.
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5. opran «/Iuctannmonnsie kypcsl MI'Y» [OnexTpoHHBbIi pecypc]. — Pexxum nocryna:
https://distant.msu.ru/, cBoO60HBINI. — 3ari. ¢ IKpaHa.

6. ITopran «HauroHanbHbINA OTKPBITEIA YHUBEpPCUTET «HTYUT» [DNEKTpOHHBIN pecypc].
— Pexxum noctyna: https://www.intuit.ru/, cBoOOHBIH. — 3ari. ¢ SKpaHa.

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

8. Ilopran «MI'TY um. H.D. baymana» [OnexktponHslii pecypc]. — Pexum nocryna:
https://openedu.ru/, cBoG0AHBIN. — 3ariI. ¢ IKpaHa.

8.5. CoBpemeHHble mnpo(eccHoHATbHbIe 0a3bl JaHHBIX H HHpOPMANMOHHbIE
CIIPABOYHbIEC CHCTEMBbI, UCIOJIb3yeMble NMPU OCYHIECTBICHHH 00pa3oBaTe/ib-
HOI0 mpoiecca 1Mo JMCUUuIJIHHe

1. EnnHoe okHO aocTymna K 00pa3oBaTeNbHBIM pecypcam [IIeKTpoHHBINH pecypc]. — Pe-
*uM foc.Tyna: http://window.edu.ru, cBo60aHBII. - 3ari. ¢ 3kpaHa.

2. Hayunas snexTtpoHHass OuOimMoTeka [DneKTpoHHBIH pecypc]. — Pexum mocryma:
https://elibrary.ru/defaultx.asp, cBo60aHBI. - 3ar1. ¢ 3KpaHa.

3. Ilpunoxenue Juisi MOAAEPKKH 00y4EHUsS U Ipolecca MpenoJaBaHus ¢ IOMOIIbIO MH-
TEpaKTUBHBIX Monyieil learningapps.org [DnexTpoHHbli pecypc]. — Pexum pocryna:
https://learningapps.org/, cBoOoaHBII. — 3ari1. ¢ SKpaHa.

4. TITopran «OtkpbiToe oOpazoBanue CIIGIITY «JIDTU» [Dnexkrponnslii pecype]. — Pe-
KUM foctyna: https://openedu.ru/, cBoO0OHBIN. — 3ary. ¢ KpaHa.

5. Hopran «/Iuctannmonnsie kypcsl MI'Y» [OnexkTpoHHBI pecypc]. — Pexxum nocryna:
https://distant.msu.ru/, cBo60HBINA. — 3ari. ¢ IKpaHa.

6. ITopran «HauuroHanbHbINA OTKPBITEIA YHUBEpPCUTET «HTYHUT» [DNEKTpOHHBIN pecypc].
— Pexxum noctyna: https://www.intuit.ru/, cBoOOHBIN. — 3ari. ¢ 9KpaHa.

7. Hopran «MI'TY «CTAHKWH» «YHusepcapuym» [DneKTpoHHBIN pecypc]. — Pexxum
noctyma: https://universarium.org, CBOOOIHBIN. — 3arj. ¢ SKpaHa.

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

8.6. JInueH3MOHHOE MPOrpaMMHoOe obecnevyeHue, MCIoJb3yeMoe Npu
OCYIIeCTBJIEHUH 00Pa30BaATEIbHOI0 NMPOIecca MO TUCIHUTLINHE

Tabmuua 5 — [lepeyeHp UCIOIB3yeMOr0 IPOTPAMMHOTO 00eceueHHs

Haunmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium Jlunensuonnsiit noroBop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBobOoaHas JIUICH3Us, YCJIOBUSI HCIIOJIB30BAHMS IO CCBIIKE:
https://www.openoffice.org/license.html
KoncynpranT Ilntoc Horosop Ne 95 or 17 mas 2017. Freeware. beccpounoe uc-
M10JIb30BaHUE

9 OpraHu3alHuOHHO-NEAATOTMYEeCKHUE YCTOBUSA

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

[Ipu dopmupoBaHuM CBOECH MHIMBUAYATHLHON 0Opa30BATEIHPHOM TPACKTOPUHM O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4€CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-


https://www.openoffice.org/license.html
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JIeil, OCBOEHHBIX B MPOIlECcCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPHI 0CBOOOXKAAeT 00yJaroIe-
rocsi OT HEOOXOMMOCTH WX TOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIi Mpoliecc MpH MPENoAaBaHuN Kypca OCHOBBIBACTCS HAa HMCITOJIBL30BAHUU TPAIIH-
IOWUOHHBIX, HHHOBAaIlMOHHBIX U I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TGJ’IBHBIX TEXHOJIOTHH. TpaI[I/ILII/IOH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHU TPEACTABICHBI JCKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGpﬁSOB&TCHBHBIC TCXHOJIOTHUHU HUCIOJIB3YIOTCS B BUJC IHUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OPM TpoBeeHHs 3aHsaTHid. HpopManmoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMH PEATU3YIOTCS IMYTEM AaKTHBHM3AIMU CAMOCTOSTENLHOW PaOOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa3oBaTebHOM Cpeie.

9.2 3aHATHA JEeKIMOHHOI'0 THIIA

JIeKIIMOHHBIN KypC MPEAnoiaracT CHCTEMaTU3HPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha miepBoii Jiekiuu JISKTOp 00513aH MPEAyIPEIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHIM) OyA€T MPOYUTaH KypC.

JIekIIMOHHBIA KypC JOKEH JaBaTh HAauOOJbIINKA 00beM HWHGOPMAIMK U 00eCrednBaTh
Oonee TiyOOKOEe MOHUMaHUE YY€OHBIX BOIPOCOB MPU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTY/ICHTOB HA CAMOCTOSITEIIEHOE H3yUeHUE MaTepraa.

9.3 3aHATHUS NPAKTUYECKOT0 THIIA

[TpakTHyeckue 3aHATUSA MPEACTABISAIOT COOOM AETalnM3alMI0 JIEKIMOHHOIO TeopeThde-
CKOro Marepuaia, IpOBOJATCA B LEJISIX 3aKpEIUICHUS Kypca U OXBAaTbIBAIOT BCE OCHOBHBIC pa3-
JEIIBI.

OcHoBHO (hopMOIi MPOBEACHUST MPAKTUYECKUX 3aHATHH SIBISETCS peIIeHUe 3a1ad I10
IPOEKTHUPOBAHNIO O0OPYIOBAaHUS Ul 3aIUTBHl OKPYXKArOIIEH Cpelibl, MO OTAEIbHBIM TEMaM, a
Takxe pa3dop npumepoB. B 00s3aHHOCTH IpenoaaBaTesis BXOAAT: OKa3aHUE METOAMYECKON T10-
MOIIY ¥ KOHCYJIbTHPOBAHHE CTYIEHTOB I10 COOTBETCTBYIOIUM TEMaM Kypca.

AKTHBHOCTb Ha MPAaKTUYECKUX 3aHATHAX OLIECHUBAETCSA MO CIAEAYIOUIUM KPUTEPUIM:

- OTBETBI Ha BOIIPOCHI, NIPEAJIaracMble IIPENOIaBaATENIEM;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 3a/IaHUMN.

OtBeT foiKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COIEPKATh
CCBUIKH Ha UCTOYHHUKHU.

OneHuBaHue 3aJaHuM, BBIIIOJIHEHHBIX HA NPAKTUYECKOM 3aHATUH, BXOJUT B HAKOIUJICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alOIIUXCS M0 JUCHUNINHE (MOAYJII0)

CamocrodarenbHas paboTa CTYAEHTOB — 3TO HPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUH, yMEHUN 0€3 HEMOCPEICTBEHHOTO Yy4acTus Ipenoja-
BaTeNs, XapaKTEPU3YIOIIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKO pe3ybTaToOB AEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocTOATENHHON pabOTHI:

- CUCTeMaTU3alus U 3aKpEIUIEHNe MOJYyYEHHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
YMEHUU CTYJICHTOB;

- yri1y0OJieHHe U pacIllipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHME YMEHUH HCIOIBb30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHIO,
CHeLMaIbHYIO JIUTEPATYPY;
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- pa3BUTHE TIO3HABATEIIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BAHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHSI, TBOPUYECKOW MHULIUATHUBEI, CIIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOpPEATIN3al1u;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYIIECTBISATHCS MHAUBUAYATbHO WIW TPYNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT IIeJTH, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHonorus opranu3zaliii CaMOCTOSITEIbHON pabOThl CTYJIEHTOB BKIJIFOUAET MCIIOJIb30Ba-
HHUe HH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOW CaMOCTOSTEIBHON pabOThI CTYACHTOB MOMKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (opme.

CTyneHThl JODKHBI MOIXOJUTh K CaMOCTOSATENbHOW paboTe Kak K HaWBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PAa3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €IMHCTBA B3IJIAI0B Ha
OTJIeNbHBIE BOIIPOCHI Kypca, MIPUOOPETEHUs ONPEIEICHHBIX HABBIKOB M UCIOJIb30BaHus mpodec-
CHUOHAJIbHOU JIUTEPATYpHI.

9.5 MeTtoanueckue yKka3aHus 1Jis1 00y4arOmMXCs M0 OCBOCHUIO 1M CHUILTUHbBI

[Tpu M3yd4eHUH AUCHUILTIHBI 00yYarOIUMCs 1IeTIeCO00Pa3HO BBIMOIHATE CIEAYIOIINE pe-
KOMEHAINH:

1. 3y4yenne yaeOHOM TUCIIUTUIMHBI TOJKHO BECTUCH CHCTEMATHIECKH.

2. Ilocne u3yueHus Kakoro-mu0Oo paszena mo yueOHUKY WM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTCA IO MaMATU BOCIIPONU3BCCTH OCHOBHBLIC TCPMUHBI, OMPCACIICHUA, TOHATUA pa3ac-
na.

3. OCOGOG BHUMAHHC CICAYCT YICIUTH BBIIOJIHCHUIO OTUYCTOB 10 NPAKTUYCCKUM 3aHATU-
M Y UHAUBHUYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bcst TeMaTHKa BOIIPOCOB, U3YYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA Ha JICKIUAX IPCIIO-
naBaTenieM. MM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MIEPHOJUUECKON
HaY4HO uTeparype) Uit 6ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYECHHBIX Ha JICKIHH.

[Ipu camocTosATenbHON TPOPaAOOTKE Kypca 00y4datoImuecst TOJKHBIL:

- IPOCMATPUBATh OCHOBHBIE ONpeeNeHHs U (DaKTBI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIGKIIMOHHOM 3aHSITHUM MaTepual U JOMOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAHHOM 110 JJaHHOHN TEME JINTEpaTyphl;

- U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABISTH TE3UCHI, aHHOTAIIUU U KOHCIIEKTHI
HaI/I6OJIee BaXXHbBIX MOMCHTOB,

- CaMOCTOSTEIbHO BBIMOIHATH 33JaHUsI, aHATIOTMYHBIE MTPEeIJIaraéMbIM Ha 3aHITHSIX;

- UCTIOJIB30BATh JJISi CAMOIPOBEPKU MaTepHajbl (OH/A OLIEHOUYHBIX CPE/ICTB.

9.6. MeTonnueckne yKa3aHHs MO BBINIOJHEHUIO KYPCOBOIO MPOEKTA:

KypcoBoe mpoekTupoBaHuE — CaMOCTOSTEIbHOE MPAKTUUYECKOE 3aHATUE, OPUEHTHPOBAH-
HOE Ha (OpPMUPOBAHME U PA3BUTHE Y CTYIEHTOB HABBIKOB MPOECKTHPOBAHUS U MPEICTABIICHUS
pe3yabTaTOB UX MPOCKTHOM JESITETHHOCTH.

Bo Bpems KypcoBOro mpoeKTHPOBAHUS CTYIEHTHI 3aKPEIUISIIOT HaBBIKM CAMOCTOATEIbHOM
paboThl mo pacuéry HedTe3aBOJACKOro 00opya0BaHus, BEIOOPY 3 (eKTUBHO NeiicTByOIIEro Ha
JTAHHOM ITPOM3BO/JICTBE arrapara.

Jlnst pacyéra B KypCOBOM IPOEKTE MOTYT OBbITh NMPEII0KEHbI alnaparbl: PeKTU()UKALNOH-
Has KOJIOHHA; aOCcopOephl; peakTophl (KaTaJIuTHIECKOTO KPEKUHTa, pu(OpMUHTa, ATKAIUPOBA-
HUS, THAPOOYUCTKH) U ApYTHe anmnapaTsl B arMocdepHoii pasrouku, [V, V3K, ruapokpekunra
u apyrux ycraHoBkax s HII3 paznuunoro HampapieHus (OCH3MHOBOE, MACIsSHOE, CMEIIaH-
HOE).
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B kayecTBe MCXOIHBIX JaHHBIX BBIOMPAIOTCS HE(YTH pa3aMyHBIX MecTopoxiaeHuil (Po-

MaITKMHCKasA, ApiIaHckas, 3amaHo-CHOUpPCKas 1 ap.)

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

KypcoByto paboTy CTyeHTHI BBIOIHAIOT CaMOCTOATENIbHO. HaumeHoBaHMe pa3ienoB Kyp-
COBOTO MPOEKTa W MPUMEpPHasi TPYI0EMKOCTb MpeICTaBIeHbI B TabnuIe 7.

JIONOTHUTENBHO MPEeroiaBaTelb Ha3Ha4aeT KOHCYJIbTAIUK AJIs1 KOHTPOJIs paboThl CTY/AEH-
TOB, MIOJIBE/ICHUS UTOTOB M OKa3aHHsI TOMOIIX IIPU BBIITOJHEHUH KYpCOBOI paboTHI.

O0BeM KypcoBOTO TIPOEKTa: YepTexku 2 aucta popmaTta A-1, MOSCHUTEIBHON 3amTUCKH 45-
50 ctp. popmara A-4). Beimonnenune rpaduueckoi 4acTu U pacyeToB (IO COTJIACOBAHUIO C Py-
KoBoauTeneM) BoinoHseTcs: ¢ ucnoib3oBanueM CAD/CAM/CAE cucreM. BeimoHeHHBIN Kyp-
COBOM IpOeKT siBisieTcs 3aganueM Ha PI'P nnsg nucuunnunsl «KoHCTpynpoBaHHMe U pacyueT ma-
IIMH Y allapaToB OTPaciu» U pa3esoM BbIITYCKHONW PaOOTHI.

Tabmmma 7 HanMeHoBaHKE pa3/iesioB KYPCOBOTO MPOEKTA U UX MPUMEPHas TPYI0EMKOCTh
HaumenoBanue pa3jaesioB Oo0neM, u

1. Pacuer marepmanpHOro OanaHca ycra- | 12
HOBKH

2. IToctpoenne kpusoit UTK 6
3. BeiOop cTaHAapTHBIX Y3JI0B M arperaTos. 6
4. Pacuer TeMInepaTypHbIX PEKHUMOB. 6
5. Ilon6op mMarepuaoB AJis yCTaHOBOK. 6
Wroro 3aHsTHil O KypCcOBOii paboTe 36

B pac4érHO-TIOSICHUTENBHO 3amKcKe TPUBOATCSA (PU3NKO-XMMHUYECKHE CBOMCTBA CHIPBS U
IPOAYKTOB HedTerasonepepaboTKH, MOKAa3bIBACTCA MECTO amlmapaTra B TEXHOJIOTMYECKOH cXeme,
OITMCBHIBACTCSI TEXHOJIOTHYECKask cxeMa 0Jioka, MaéTcst 000CHOBaHUE KOHCTPYKIMH BBIOPAHHOTO
anrmapara Ha OCHOBAaHWMU CPABHUTENIBHBIX JAHHBIX, MPUBOJATCS TEXHOJIOTUUYECKUHN, TEIJIOBOM M
THPABINYECKUIl pacyETh anmapaTa.

I'paduueckas yacTe BKIIOYAaeT B ceOst OOIIMI BUA ammapara ¢ pa3pe3aMH, CEYCHUSIMH,
M300paKaI0TCs 1T | Y316l anmapata. [Ipy HeoOX0IUMOCTH BBIMOIHACTCS TEXHOIOTHIECKast
cxema y3Jja, TJie YCTaHOBJICH IPOSKTHPYEMBIH armmapar.

CTyzmeHTBl CaMOCTOATEIIFHO M3YHYalOT CO/IEPKaHNE yIEOHBIX MOCOOMI M pyKOBOSIINX J0-
KYMEHTOB.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnevyeHusi, He00X0MMOro /ISl 0Cy-
HIECTBJIEHUS 00Pa30BATEJIBLHOIO MPolecca Mo AMCHUILINHEe (MOLYJII0)
10.1 YueOHo-1a00paTOpHOE 000PYA0OBaAHUE

Tabnuna 6 — MaTtepuanbHO-TEXHHUECKOE 00eCTIeYeHUE TUCITUTUTHHBI

Haumeno-
BaHHE
Aynu- Hasnauenue
ayUTOPUN Hcnone3zyemoe ob6opynoBanue
TOpHS 000opyI0BaHUS
(;mabopato-
pym)
Jlaboparo- | JlabopaTopHbIe YCTAaHOBKH IJIsi M3y4CHUS: -
P patop y A ya [IpoBenenue na-
pUs  TpO- | CKOPOCTH OCAKICHUS OJMHOYHBIX YACTHIL; -
OOpaTOpHBIX pa-
16/1 LECCOB M | MPOLECCa KOHCONHAMPOBAHHOTO OCAKACHUA |
anmapaToB | YaCTHIL; - MIPOIIECCa MEPErOHKH BOJSHBIM I1a- '
HedTerazo- | poM; - CyHIKH TOJ BaKyyMOM ; - TEIUIO00-



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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nepepaboT- | MEHHBIX MPOIECCOB; - (GUILTPOBAHUS; - pa3-
KU neneHust HeQTEenpoAyKTOB Ha  (pakmuu
(APH-2); - ruapaBIu4ecKoro COmpOTHBICHUS
KOHTAKTHBIX YCTPOKCTB KOJOHHBIX allapaToB
. Harnsabie mocoOwust: - KOJOHHOTO ammapa-
Ta; - OTCTOMHHWKA; - AJIEMEHThl KOHTAKTHBIX
YCTPOWCTB KOJIOHHBIX aIllapaToB; - OBITOBOTO
azicopbepa; - BO3AYIIHOTO TEMIOOOMEHHUKA.

10.2 TexHu4eckue M 3J1eKTPOHHbIE CPeICTBA 00y4eHH

JU1s peanm3aliy porpaMMbl UCHOJB3YETCS MaTepUaIbHO-TEXHUIECKOE 00ecIeueHHe, Tepe-
YHCIJIEHHOE B TaOymIe 7.

Tabmmia 7 — MarepuaabHO-TEXHUUECKOE 00€CTICUCHHE TUCITUTLTAHBI

Haumeno-
Aynu- BaHme Hasnauenue
ayTUTOPUHN Hcnons3yemoe o6opynoBaHue
TOpHS 000opyI0OBaHUS
(;raboparo-
puu)
JaGoparo- [IpoBenenue 3a-
112/3-2 | pus MAXII | ITpoexTop. ;H:;IHM}C]HSSII\QZ_
a .
(Mewa) TUIHBIX CPEJCTB.

11 Huble cBeaenus

MeTounquKne PE€KOMEHIAUHA 11O 06yqeﬂmo JIMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS H HHBAJIUI0B

OcBoeHHE MUCIUIUIMHBI 00YYAOIIUMUCSA C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3I0POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMHU OOY4YalOIIMMUCS, TaK U B OTIEIBbHBIX
rpynnax. [Ipeamnonaratorcst crieluaibHbIE YCIOBUS AJIS MOTYYCHHUS] 00pa30BaHUs 00yUYarOIIIMHU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nienarorndeckuii cocTaB 3HAKOMUTCS € TMICHUXOJIOT0-(DU3HOTOTHUECKUMHU
OCOOCHHOCTSIMU O0YyYaroUIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbSI, MH/IMBUyaTbHBIMUA MPOTPAMMaMH PEaOMINTALMA UHBATUIOB (Mpu Hanmmuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAS MOAJIEpKKa MpernoaBaHusl ThIOTOPAMHU, CHXO-
JIoTaMH, COIMAILHBIMU paOOTHUKAMU, TIPOIICIIMMHU MTOATOTOBKY aCCHCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIMu MuHoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTHUBHBIE U pe-
(i1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJOTUN COLIMOKYIbTYPHON peabuIuTaIlK C LEeNbI0 0Ka3a-
HUS TIOMOILM B YCTAHOBJIEHUU MOJIHOLUEHHBIX MEXIMYHOCTHBIX OTHOILIECHUN C IPYTUMHU CTY/IECH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [londop u
pa3zpaboTka y4eOHBIX MaTepUaoB MPOU3BOAATCS C YUETOM MPEJOCTABICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3yalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CPEICTB M HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nucHuiivHbl Juinamu ¢ OB3 ocyliecTBiIgeTcs ¢ UCMOIb30BAHUEM CPEICTB
o0OydeHus O0IIero W CrenuaaIbHOr0 Ha3HA4YCHUS (MEPCOHAIBHOTO U KOJUIEKTHBHOTO HCIIONB30-
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BaHUs1). MaTepualbHO-TEXHUYECKOE 00eCIeUeHHE MpeayCMaTPUBAET MPUCTIOCOOICHUE ayTUTO-
puii k Hy>xaam aun ¢ OB3.

dopma MpoBeACHUS aTTECTAIMH IJIsl CTYACHTOB-UHBAIHMIOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TIcUXOo(pu3ndeckux ocooennocteit. st crynentoB ¢ OB3 npegycmarpuBaet-
csl jocTymHas (hopMa mpeIoCTaBIeHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM DIEKTPOHHOH Qopme (I JUI € HAPYLIEHUSMU OIMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B IIe4aTHOW (opMe WIIH JECKTPOHHOU (opMe ¢ YBETUUECHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JIJIS1 JIUII C HAPYIICHUSIMU CITyXa, PeUH, 3PCHUS);

- METOJIOM UTEHUSI aCCUCTEHTOM 33/IaHUs BCIYX (1S JIUL C HAPYLIECHUSIMU 3PEHHUS).

CryneHTaM ¢ WHBAJIMIHOCTHIO YBEIMYHUBACTCS BPEMs Ha TOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakuX CTYIEHTOB MpeaycMaTpuBaeTcs HocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, a UMEHHO:

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

- BEIOOPOM OTBETA M3 BO3MOXHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYT aCCUCTEHTa (IJIs
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEILHOTO alllapara);

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

[Tpu HeoOxXoMUMOCTH JIsi OOYYAIOIINXCS C MHBAIMIHOCTHIO MPOLIEypa OIECHUBAHUS pe-
3yJIbTaTOB 00yUYEHUSI MOKET MPOBOAUTHCSA B HECKOJIBKO ITAIOB.
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[Ipunoxenue 1

®OH/J OHEHOYHbLIX CPEACTB

o JIMCHUIIJIMHE

«IIpounecchl m annapatsl nepepadoTku HeTH M ra3a B HeprexuMum»

Hanpasnenne noaroToBku

15.03.02 TexHOomOrMyeckue MalIuHbEI U 000-
pyroBaHue

Hampasnennocts (mpoduins) oOpa3zoBaTeabHOM
IPOTrPaMMBI

O6opynoBanue HedTerazonepepadboTKH

Kpanudukanus BEITYCKHUKA

bakanasp

I'ox Havana moAroToBKH (10 yueOHOMY IIJIaHY)

2021

®dopma 00yueHus Ounas dhopma
TexHomorust 00yueHus TpaguunonHas
Kypc Cemectp TpynoeMkocTs, 3.€.
3 5,6 8

Bun npomexxyTouHol arTecTanuu

Oo0ecrieunBaroIee MmoApasaeacHue

3ayer ¢ oreHkou, KypcoBoii mpoekTt, Dk3aMeH

Kadenpa «MammHOCTpOCHUE)»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH pe3yJbTATAMH 00pa30BaTeJbHON NPOrpaMMbl

Tabmuma 1 — KomneTeHmy u miaHupyeMble pe3yIbTaThl OOYUYECHHS 0 MPAKTHKE

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 000pyo-
BaHUS MIPH U3T0-
TOBJICHUH TE€XHO-
JOTMYECKUX Ma-
IIWH

OCHOBHBIE THUIIBI alNMapaTroB 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  [apaMeTPOB
pabotel  000pyIIO-
BaHMUSI.

Brei6upars  060py-
IoBaHHWE IS 3-
dbexkTuBHOTO O00€C-
MEYCHUST TEXHOJIO-
THYECKUX TpoIlec-
coB B Hedreraszo-
BOH W HedTexumm-

HaBpikamun  mon-
O6opa obopymnoBa-
HUS B 3aBUCHMO-
CTH OT TEXHOJIO-
THYECKOTO  TIPO-
mecca.

YECKOM  OTpaciisix
MIPOM3BO/ICTBA.
Tab6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB
KonTpoaupyembie | Dopmupye- HaumeHoBaHue
Ioka3aTesu oueHKH
pa3nensbl (TeMbl) Masi KOMIIe- OIEHOYHOT0
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AUCHHUIIIIMHBI

TEeHIHUA

CpecTBA

TexHomorus u 00o0-
Hedre-

pyIoBaHuE
nepadoTKu

[1K-11;
T1K-15

Koncmoexr
LIUH.

JICK-

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

- JIOTUYECKOEe TMOCTPOCHHE M CBS3-
HOCTb TEKCTa;

- MOJHOTa/ TAyOMHA W3II0XKCHUS
MaTepuaiga (HaJu4ue KIIFOUEBbBIX
MOJIOKEHUM, MBICTIEH);

- BH3yanu3aius HHpoOpMamuu Kak
pe3ynbTat ee 00padoTKH (TaOIHIIb,
CXEMBI, pUCYHKH);

- oopmiieHue (aKKypaTHOCTb, CO-
OJIFOZICHUE CTPYKTYPBI OPUTHHATIA).

Pasnenenue He ox-

HOPOAHBIX CUCTEM

[IK-11;
[1K-15

Koncmoexr
LU,

JICK-

- ONTHMAJIBHBIA O00BEM TEKCTa (HE
0oJiee OJHOM TPETH OPUTHHAJIA);

- JIOTUYECKOEe TMOCTPOCHHE M CBS3-
HOCTh TEKCTa;

- TONHOTA/ THyOWHA W3II0KECHUS
MaTepuana (HaTU4YHe KITFOYEBBIX
MOJIOKEHUM, MBICTIEH );

- BH3yanu3aius HH(poOpMamuu Kak
pe3ynbTat ee 00padoTKH (TaOIHIIb,
CXEMBI, PUCYHKH);

- odopmiieHHE (aKKypaTHOCTh, CO-
OJII0ZICHHE CTPYKTYPBl OPUTHHANA).

[IK-11;
[1K-15

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

- CHOCOOHOCTh aHAJIU3UPOBATH W
0000maTe HHGOPMAIIHIO;

- CIOCOOHOCTh CHHTE3UpPOBATh HO-
BYIO HH(OPMAIIHIO;

- cmocoOHOCTh JAenaTh 0OOCHOBAH-
HBIC BBIBOJAbBI HA OCHOBC MHTCPIIPC-
Ta HHPOPMAILIUHU, PAa3bsICHEHUS;
YCTAHOBJICHHUC MNPpUYNUHHO-
CIICJICTBEHHBIX CBSI3CH, BBISBICHHC
3aKOHOMEPHOCTH.

[IK-11;
[1K-15

PacuérHo-
rpaduyeckas pa-
6ota

- IOHUMaHUE METOJUKU U yMEHHe
€e MPaBUIHLHO IPUMECHHTB;

- KauecTBO odopmiIeHHUS (aKKypart-
HOCTb, JIOTHYHOCTb, JJISI YePTEIKHO-
rpadguiecKkux paboT - COOTBETCTBHE
TpeOOBaHUSAM  €IUHOW  CHCTEMBI
KOHCTPYKTOPCKOH JOKYMEHTAIINH);
JIOCTaTOYHOCTH MTOSICHEHU .

[IK-11;
[1K-15

3ammra sabopa-
TOPHBIX pabOT

- IOHNMaHUEe METOIWKH U YMCHHE
€¢ MPaBUJIbLHO IPUMEHHTH;

- CHOCOOHOCTh aHAJIU3UPOBATH W
000011aTh HHPOPMAIIHIO;

- CIIOCOOHOCTb CHHTE3UpPOBATh HO-
BYIO HH(OPMAIIHUIO;

- YCTaHOBJICHHE MPUYHHHO-
CIICICTBCHHBIX CBSI3€i, BBISBICHUEC
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3aKOHOMEPHOCTH;
- CIIOCOOHOCTH nejaTh 00OCHOBaH-
HBIC BHIBOJBI HA OCHOBE WHTEpIpe-
Tau WHPOPMAIINHU, Pa3bSICHCHUS;
KadecTBO odopMIIeHHS (aKKypaT-
HOCTb, JIOTUYHOCTD, HJIS1 YCPTCIKHO-
rpadguveckux paboT - COOTBETCTBHE
TpeOOBaHUSAM  €IUHOW  CHCTEMBI
KOHCTPYKTOPCKOM TOKYMEHTAIINN).

MaccooOMeHHEBIE
TIPOIECCHI

[1K-11;
T1K-15

Kouncoexkr  nek-
LIUH.

ONTHUMAbHBIA 00BEM TEKCcTa (HE
0oJiee OJJHOM TPETH OPUTHHAJIA);

- IOTUYECKOe TOCTPOCHUE W CBS3-
HOCTh TEKCTa;

- MOJHOTa/ TAyOMHA W3II0XKCHUS
Marepuana (HaIMYME KITIOUYEBBIX
MTOJIOYKEHUH, MBICIICH );

- BH3yanu3aius HH(poOpMamuu Kak
pe3ynbTat ee 00padoTKH (TaOIHIIb,
CXEMBI, pUCYHKH);

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

[1K-11;
T1K-15

Pa3zHoypoBHEBbIE
3a/1a4¥ M0 TeMam;
MaccOOOMEHHBIC

MPOILIECCHI, a0-
copOnus, ajn-
copOuusi, 3KcTpa-
TUpOBaHUE, peK-
TU(UKAIHS U TU-
CTHILISILUSL.

- CIOCOOHOCTh aHATU3UPOBATh H
0000111aTh HHPOPMAILIHIO;

- CIOCOOHOCTh CHHTE3UPOBATh HO-
BYIO HH(OPMAIIHIO;

- CIIOCOOHOCTH nejaTh 00OCHOBaH-
HBIC BBIBOJBI Ha OCHOBE MHTEpPIIpE-
TaIy UHPOPMAIUH, PA3bICHECHUS;
YCTaHOBJICHHE MPUYUHHO-
CJIICACTBCHHBIX CBHSGﬁ, BBISIBJICHHUC
3aKOHOMEPHOCTH.

[IK-11;
[1K-15

Pacuérno-
rpadgudeckas pa-
6ora

- IOHUMaHUE METOJUKH U yMEHHeE
€C IIPpAaBHUJIbHO ITPUMCHHUTD,

- KauecTBO odopmiIeHHUS (aKKypart-
HOCTb, JTIOTHYHOCTb, JJId YCPTCIKHO-
rpadguveckux paboT - COOTBETCTBHE
TpeOOBaHUSAM  CAMHOM  CHCTEMBI
KOHCTPYKTOPCKON JOKYMEHTAIINH);
JIOCTAaTOYHOCTD MOSICHEHUH.

[1K-11;
T1K-15

3ammra Js1abopa-
TOPHBIX paboT

- IOHUMaHUEe METOJHWKU W yMEHHUE
€¢ MPaBUJIbLHO PUMEHHTH;

- CHOCOOHOCTh aHAJIM3UPOBATH W
0000maTe HHGOPMAIIHIO;

- CIOCOOHOCTh CHHTE3UpPOBATH HO-
BYIO HH(pOpMAITHIo;

- YCTaHOBJICHHE MIPUYUHHO-
CIICJICTBEHHBIX CBSI3CH, BBISBICHHC
3aKOHOMEPHOCTH;

- cmocoOHOCTh JAenaTh 0OOCHOBAH-
HBIC BBIBOJIBI HA OCHOBE WMHTEpIIpe-
Taruu HHGOPMAIINU, PA3bICHCHUS;
KayecTBO odopmiieHHs (aKKypaT-
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HOCTb, JIOTHYHOCTb, JUIS YEPTEKHO-
rpadudeckux paboT - COOTBETCTBHE
TpeOOBaHMSAM  €IUHOM  CHCTEMBI
KOHCTPYKTOPCKOM TOKYMEHTALIUN).

[1K-11;
T1K-15

KypcoBoii npoekt

- IOHNMAaHUEe METOIWKH U YMCHHE
€¢ MPaBUJIbLHO PUMEHHTH;

- CHOCOOHOCTh aHAJIM3UPOBATH W
0000maTe HHGOPMAIIHIO;

- CIIOCOOHOCTH CHHTE3UpPOBATh HO-
BYIO HH(pOpMAITHIO;

- YCTaHOBJICHHE MPUYHHHO-
CIICJICTBEHHBIX CBSI3€H, BBISBICHUE
3aKOHOMEPHOCTH;

- CIIOCOOHOCTDH J1eNaTh OOOCHOBaH-
HBIC BBIBOJIBI HA OCHOBE WMHTEpIIpe-
Taruu HHGOPMAIINU, PA3bICHCHUS;
KayecTBO odopmieHUs (aKKypaT-
HOCTB, JIOTHYHOCTb, JUIS YEPTEKHO-
rpadudeckux paboT - COOTBETCTBHE
TpeOOBAHUSAM  EIMHOW  CHUCTEMBI
KOHCTPYKTOPCKOW JOKYMEHTAITUN).

Mexanuueckune
MPOLECCHI

[IK-11;
[1K-15

Koucnekr  jek-
UH.

ONTHUMAbHBIA 00BEM TEKCcTa (HE
0oJjiee OIHOM TPETH OPUTHHANA);

- JOTUYECKOe TOCTPOCHHE M CBSI3-
HOCTh TEKCTa;

- TONHOTA/ THyOWHA W3II0KECHUS
MaTepuana (HaTU4YHe KITFOYEBBIX
MTOJI0KCHUI, MBICTICH);

- BU3yanm3anus WHPOPMAIUU Kak
pe3yibTaT ee 00paboTku (TabJIHUIIbI,
CXEMBI, PUCYHKH);

- odopmiieHHE (aKKypaTHOCTh, CO-
OJII0ZICHHE CTPYKTYPBl OPUTHHANA).

[IK-11;
[1K-15

Pa3zHoypoBHEBbIE
3a/1aud MO0 Teme-
MeXaHUYECKHe
IIPOLIECCHI.

- CHOCOOHOCTh aHAJIM3UPOBATH W
0000111aTh HHPOPMAILIHIO;

- CIIOCOOHOCTb CHHTE3UpPOBATh HO-
BYIO HH(OPMAIIHUIO;

- cmocoOHOCTh JAenaTh 0OOCHOBAH-
HBIC BBIBOJIbI HA OCHOBE HMHTEpIIpe-
Taruu HHGOPMAIINU, PA3bICHCHUS;
YCTaHOBJICHHUE MPUYHHHO-
CIICJICTBEHHBIX CBSI3CH, BBISIBICHHE
3aKOHOMEPHOCTH.

[IK-11;
[1K-15

3ammra sabopa-
TOPHBIX pabOT

- IOHUMAaHUE METOJIUKU U YMEHUE
ee IPaBIILHO IIPUMEHUTB;

- CIOCOOHOCTh aHATU3UPOBATh H
00001maTh HHPOPMAIIHIO;

- CIIOCOOHOCTb CHHTE3UpPOBATh HO-
BYIO HH(OpPMAIIHUIO;

- YCTaHOBJICHHE NPUYHHHO-
CIICICTBCHHBIX CBSI3€i, BBIIBICHUEC
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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

[1K-11;
T1K-15

Kouncoexkr  nek-
LIUH.

ONTHUMAbHBIA 00BEM TEKCcTa (HE
0oJiee OJJHOM TPETH OPUTHHAJIA);

- IOTUYECKOe TOCTPOCHUE W CBS3-
HOCTh TEKCTa;

- MOJHOTa/ TAyOMHA W3IIOXKCHUS
Marepuana (HaIMYME KITIOUYEBBIX
MTOJIOYKEHUH, MBICIICH );

- BH3yanu3aius HH(poOpMamuu Kak
pe3ynbTat ee 00padoTKH (TaOIHIIb,
CXEMBI, pUCYHKH);

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

[1K-11;
T1K-15

Pa3znoypoBHEBBIE
3a/1a4u MO TeMeE -
KPHUCTAJUIM3aLHs

- CIOCOOHOCTh aHATU3UPOBATh H
0000111aTh HHPOPMAILIHIO;

- CIOCOOHOCTh CHHTE3UPOBATh HO-
BYIO HH(OPMAIIHIO;

- CIIOCOOHOCTH nejaTh 00OCHOBaH-
HBIC BBIBOJBI Ha OCHOBE MHTEpPIIpE-
TaIy UHPOPMAIUH, PA3bICHECHUS;
YCTaHOBJICHHE MPUYUHHO-
CJIICACTBCHHBIX CBHSGﬁ, BBISIBJICHUC
3aKOHOMEPHOCTH.

[Ipoueccol  ymepeHn-
HOTO H TIIyOOKOTO
OXJIQKICHUSI.

[IK-11;
[1K-15

Koucnekr  jek-
UH.

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

- JIOTUYECKOEe TMOCTPOCHHE M CBS3-
HOCTb TEKCTa;

- TIOJIHOTA/ TIIyOWHA W3JI0KEHUS
MaTepuana

- (HanuuMe KIIOYEBBIX IOJIOXKE-
HUM, MBICIIEH ),

- BH3yanu3aius HHpopMamuu Kak
pe3ynbTat ee 00padoTKH (TaOIHIIb,
CXEMBI, pUCYHKH);

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

[IK-11;
[IK-15

Pa3zHoypoBHEBBIE
3a/la4u 10 TeMe —
OXJIAKICHUE.

- CHOCOOHOCTh aHAJIM3UPOBATH W
0000111aTh HHPOPMAILIHIO;

- CIOCOOHOCTh CHHTE3UPOBATh HO-
BYIO HH(OpPMAIIHUIO;

- CIIOCOOHOCTH JeNnaTh 00OCHOBAaH-
HbIC BBIBOJIBI HA OCHOBE HMHTEpIIpE-
Taruu HHGOPMAIINU, PA3bICHCHUS;
YCTaHOBJICHHE MPUYUHHO-
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CICACTBEHHBIX CBHBCﬁ, BbISABJICHUC
3aKOHOMCPHOCTH.

Bce TeMbl

[IK-11;
[1K-15

-PaBMJILHOE TIOHUMaHHE TIOCTaB-
JICHHBIX BOIIPOCOB;

-TIOJTHOTa/ TITyOMHA W3JI0’)KEHUS Ma-
TepHaa;

DK3aMeH

2 Meroauyeckue MaTepuaJibl, ONpeaeaolue NPoue1ypbl OleHUBAHUSA 3HAHWUH,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSTeJIbHOCTH, XapaKTepu3youme npouecc ¢popmupo-
BaHHMs KOMIIeTEeHIUI

Mertonuueckue mMaTepuanbl, ONPEAEISIONINe MPOLEAYypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HABBIKOB U (MJIM) OIBITA AEATEILHOCTH, MPEACTABICHBI B BUJIE TEXHOJOTUIECKON KapThI JUCIIH-
TIUHE (Tabswmma 3).

Tabmmma 3 — Texnonoruueckast kKapra

Haunme-
HOBaHHE
OII€eHOY-
HOT'0
cpeacTBa

Cpokn
BBINOJI-
HEHMUSsI

HIxana
OlleHUBA-
HUA

Kpurtepun
OLICHMBaHUS

5 ceMecTp

Ilpomesicymounas ammecmauusn 6 gpopme 3auema (0UeHKa)

Koucnekt
JIeKOui

B Teue-
HHUC
ceMe-
cTpa

15 damnoB

15 6annoB - CTYACHT MOJHOCTHIO MOATOTOBHII
KOHCTICKT JICKITUH. AKKypaTHO 0pOpMIIEHO Tpa-
(udeckas ¥ TeKCTOBBIC YACTH KOHCIICKTA.

12 6anmoB — CTYAEHT TOJHOCTHIO MTOATOTOBHUII
KOHCIICKT JIeKIIui. ECTh 3aMeuanus k oopmiie-
HUIO TpaUuecKOr U TEKCTOBOW 4acTsIM KOHCITCK-
Ta.

9 6amtoB — KOHCIIEKT HE MOJTHBIN (OTCYTCTBYIOT
He Oonee 1 nexiun). HeOpexHoe odhopminenue
KOHCIIEKTa.

6 6ayoB— B KOHCIIEKTE OTCYTCTBYET 2€ JICKITUH.
Heb6pexHoe ohopmiieHre KOHCTIEKTa.

0 6ayuIoB — OTCYTCTBYET O0Jjiee 2X JICKITUH.

Teopetu-
YecKue
BOIIPOCHI
(2Bompo-
ca)

B Teue-
HHE
ceMe-
cTpa

15 OamtoB

15 6annoB - cTyACHT MPaBUIBHO OTBETUII HA TEO-
petrdeckue Bonpockl. [Tokazan oTiauuHble 3HAHUS
B pPaMKaX YCBOCHHOTO y4eOHOT0 MaTepuara.

12 6anioB - cTyJIEHT OTBETUJI HA TEOPETHIECCKUE
BOIIPOCKHI C HGGOHBLHI/IMI/I HetouHOCTIMU. ITokazan
XOpOoIIUe 3HAaHUS B paMKaX yCBOEHHOTO y4eOHOTO
Marepuana.

9 6aiIoB - CTYJEHT OTBETHII HAa TEOPETHUECKUE
BOIIPOCHI C CYIIECCTBCHHBIMHU HCTOYHOCTAMMU. I1o-
Ka3aJl yI0BJIETBOPUTENbHBIE 3HAHUS B paMKax
YCBOCHHOTO y4eOHOTr0 MaTepuarna.

0 6ayIoB - IpU OTBETE HAa TEOPETHUECKHUE BOIIPO-
Chbl CTYACHT MPOACMOHCTPUPOBAJI HG,Z[OCT&TO‘-IHBIﬁ
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Haunme-
HoBaHue | Cpoku Hlkana
OLIEHOY- | BBHINOJI- | OLEHHBA- Kpurepuu
HOTO HEHHs HUS oueHIBAHMH
cpencTBa
YPOBEHb 3HAHUMU.
[lpaktu- | B Teue- 5 0aioB - CTYACHT MPABUIIBHO BBITOJTHUI MTPAK-
4ECKoe HHE 15 6anoB | ryyeckoe 3ananue. [Tokazan OTIMYHbIE 3HAHMUS B
3a1aHuC ceme- paMKax OCBOEHHOI'O y4eOHOI'0 MaTrepHaia.
}1\8 . Teme | c1pa (3 38784H | 4 6o s - CTYMEHT BEIMOMHIIT PAKTHYECKOE 3a/1a-
- ;anf?;%n_ HUE ¢ HeOOJIBITUMI HETOYHOCTSIMU. [Tokasai xo-
OLleHKO}{ 5 | POLIME 3HAHUS B PAMKAX OCBOCHHOIO y4eGHOTrO
6amIoB 3a | Marepuaa.
3a1a4y) 3 Gayuta - CTYJEHT BBIMOIHUI MPAKTHYECKOE 3a/1a-
Tewmsr: HHE C CYIIECTBEHHBIMU HETOYHOCTIMU. [Toka3an
(GuUIBTPO- | yHOBIETBOPUTENBHBIE 3HAHUS B PAMKAX OCBOEH-
BaHUE; HOTO Y4eOHOTO MaTepHaia.
OC&KAC- | D Gamna - IPU BHIIOJHEHUH ITPAKTHYECKOTO 3a/1a-
?gg&)y?ff' HUSI CTY/IHT MPO/ICMOHCTPHPOBATT HEIOCTATOY-
HBI YDOBEHB 3HAHWI.
POBAHUE | () 5411108 — 3az1anue He BHIMOMHEHO.
[lpaktu- | B Teue- 5 0aoB - CTYACHT MPABUIILHO BBITOJHUI MTPAK-
H9ECKOC HHC 15 6annoB | ryyeckoe 3aganue. Iloka3an oTJIHYHBIC 3HAHUS B
3a1aHuC ceme- paMKax OCBOEHHOI'O y4eOHOI0 MarepHaia.
}1\{(9) 5 Teme | cTpa S ;1121;2 4 Gana - CTY/IeHT BBITIONHHI MPAKTHUECKOE 3a/1a-
valbHoR | HHE ¢ HebonbImiMu HeTouHocTsiMu. [Tokasan xo-
OLeHKO{ 5 | POLIME 3HAHUS B PAMKAX OCBOCHHOIO y4eGHOTrO
6amIoB 3a | Marepuaia.
3a7auy). 3 Gayuta - CTYJEHT BBIMOJHUI MPAKTHYECKOE 3a/1a-
Tewmpbr; HHE C CYIIECTBEHHBIMU HETOUHOCTSIMU. [Tokazan
Maccoo0- | yIOBJIETBOPUTENBHBIE 3HAHUA B PAMKaX OCBOEH-
MEHHBIC HOTO Y4eOHOTO MaTepHaia.
IpOLEC- | 2 Gamna - MPU BHIOJHEHUH ITPAKTHYECKOTO 3a/1a-
2311; 6].[1/1531"6- HHS CTYICHT IPOJEMOHCTPUPOBAI HEIOCTATOY-
’ | HbIA YPOBEHb 3HAHUM.
pexTHGu- 0 GayIOB — 3a/1aHKE HE BHIMOIHEHO.
Kamus |
JIMCTHII-
JISLHS
PacuétHo- | B Teue- 40 6anoB - CTYIEHT NMPABHJILHO BBIMOJIHWII 332~
rpaduue- | HHE 40 6amnoB | gye. [Mokasan OTIHMYHBIE BJIaJ€HUS HaBBIKAMU
CKkad  pa- | CEME- MIPUMEHEHHUS OJYyYEHHBIX 3HAaHUW U YMEHUI Npu
(61912%) cTpa pelenny NpodecCHOHANBHBIX 33124 B PAMKaX

YCBOCHHOTO yueOHOro MaTepuana. OTBETHII Ha BCe
JIOTIOJTHUTEJIbHBIE BOIPOCHI Ha 3aIIUTE.

30 6aIoB - CTY/ACHT BHITIOTHIII 3aJlaHUE C HE-
0oabpmMMU HeTouHOCTAMU. [Tokazan xoporme
BJIQJICHUS] HAaBBIKAMHU PUMEHEHUS MOJTY4CHHBIX
3HAHUH ¥ YMEHHUI MPU PEIICHUH MPOdeCcCHOHATb-
HBIX 33]]a4 B PAaMKaX YCBOCHHOT'O y4eOHOTr0 MaTe-
puana. OTBeTHI Ha OONBIINHCTBO TOTOIHUTENb-
HBIX BOIIPOCOB Ha 3aIlIHTeE.

20 GaIoB - CTYJIEHT BBHITIOTHIII 33/IaHHE C CYIIIE-
CTBEHHBIMU HeTO4YHOCTAMHU. [Tokazan ynoBneTBo-
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Haume-
HoBaHue | Cpoku Hlkana
OlleHOY- | BBINOJ- | OLlEHHBAa-
HOT'O HEHUs HUA
cpeacTBa

Kpurepun
OLlCHUBAHMS

pUTENIbHOE BJIaJCHNE HABBIKAMH TPUMEHEHUS T10-
JIy4YEHHBIX 3HAHUN U YMEHHI NIPHU PEIICHUH TTPO-
(heccHOHAIBHBIX 3a/1a4 B paMKaX YCBOCHHOTO
yaeOHoro Marepuaia. [Ipu oTBeTax Ha JTOMOIHH-
TeJIbHBIC BOTPOCHI HA 3aIIUTE OBLIO JOMYIIEHO
MHOT'O HETOYHOCTEH.

0 OanmoB - TPH BBINOJHEHUU 3aJaHUSl CTYIAEHT
MIPOIEMOHCTPHUPOBAT HEIOCTATOYHBIA  YPOBEHD
BJIAJICHUS HaBBIKAMH IIPHUMEHEHHUS ITOJYYEHHBIX
3HAHWI U YMEHUU IIPU DPEIIEHUN podeccuoHaib-
HBIX 3a7a4 B paMKaxX YCBOECHHOI'O y4eOHOIro mMare-
puana. IIpn orBeTax Ha IOMOJHUTEIHHBIE BOIIPO-
Chl Ha 3alUTe OBLIO JOMYIIEHO MHOXECTBO He-
TOYHOCTEH.

HUTOI'O: - 100 6an- -
JIOB

Kpurtepuu onieHKH pe3yibTaToOB 00y4eHHs MO0 AUCHHUILINHE:

0 — 64 % oT MakCUMaIbHO BO3MOXXHOM CyMMBI OamioB 64 «HEYIOBIETBOPUTEIHHO»
(HeIoCTaTOYHBIN YPOBEHD JUIsl IPOMEKYTOUHOM aTTeCTallMu MO JUCIUILIUHE);

65 — 74 % oT MakcHMaJbHO BO3MOXXHOH CyMMBbI 0ayuioB 65-74 «ynOBIETBOPUTEIHHOY
(TTOporoBbIi (MUHUMABHBIN) YPOBEHB);

75 — 84 % oT MakCUMaJIbHO BO3MOKHOU CyMMBI OayioB 75-84 «xopomo» (cpenaHuit ypo-
BCHb);

85 — 100 % oT mMakcuMalibHO BO3MOXXHOH cyMMbI OamioB 85-100 «oTinu4uHO» (BBICOKUH
(MakcUMaJIbHBIN) YPOBEHb)

6 cemecTp
Ilpomesrcymounas ammecmayus 6 popme rkzamena.
1 | Koncniekr | B Tteue- 25 6aioB - CTYACHT MOJHOCTHIO OJITOTOBHUII
JIeKIHH HHC 25 6aIoB | KOHCMEKT JICKIIHiL. AkKypaTHO 0(OPMIICHO Tpa-

ceme- (pMuecKast U TEKCTOBBIC YACTH KOHCIIEKTA.

cTpa 18 6aIoB — CTYACHT MOJHOCTBIO IMTOATOTOBHUII
KOHCTIEKT JIeKITui. EcTh 3aMeuanus k odopmite-
HUIO TpaguuecKoi ¥ TEKCTOBOM YacTsIM KOHCIIEK-
Ta.
10 6annoB — KoHcneKT He ONHBIHA (OTCYTCTBYIOT
He Oosee 1 mekmum). HeOpesxxHoe odhopmiteHne
KOHCIIEKTA.
0 6a;m1oB — OTCYTCTBYET OoJiee 2X JICKLHUH.

3 | lpaktu- | B Teue- 5 0aJlIOB - CTYAEHT MIPAaBUIILHO BBITOIHMII ITPaK-
qECKOC HHC 10 6a1noB | ryyeckoe 3aganue. Iloka3an oTJIIMUHbIC 3HAHUA B
3ajaHue | CCMC- paMKax OCBOEHHOTO y4eGHOro MaTepuana.

o - Teme | c1pa (2 3218 | 4 G - CTYJICHT BBITTOJIHUII MPAKTHYECKOE 3a/1a-
No 2 C MAaKCH-

HME ¢ HEOOJIBITMMM HeTOYHOCTAMHU. ITokazan xo-

MaJILHOH

OlIeHKOj 5 | POIIME 3HAHUS B PAMKaX OCBOSHHOTO y4eOHOro
OamoB 3a | MarepHaia.

3afauy). 3 Oajuta - CTYJICHT BBIIIOJIHKII ITPAKTHYECKOE 3a]1a-
Temsr; HHE C CYLIECTBEHHBIMH HETOUHOCTAMU. [Tokazan

ancopo- YAOBJIETBOPUTEIILHBIC 3HAHUSA B paMKaX OCBOCH-
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Haume-
HoBaHue | Cpoku Hlkana Kpurepun
OIIeHOY- | BBINOJI- | OlleHHBA- OLeHHBAHNS
HOTO HEHHA HUS
cpeacTBa
ousi; 9KC- | HOro yueOHOTo MaTepuania.
Tparupo- | 2 Gajia - Mpy BBITOJTHEHUN TTPAKTUYECKOTO 3a/1a-
BaHUE. HMS CTYJEHT IPOJEMOHCTPHPOBAJ HEOCTATOY-
HBII YPOBEHb 3HAHUI.
0 GayuIoB — 331aHNE HE BHIMOJIHEHO.
Ilpaktu- | B Teue- | 5 6amnoB | 5 Gawios - CTYAEHT PABUILHO BBITOJHUI ITPaAK-
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 Gaa - CTYAEHT BBIMOMHAT MPAKTHIECKOE 3a/1a-
Ne 3 IIECCHI.
HUE ¢ HeOOoMbIIMMHU HeTouHOCTsIMH. [Toka3zai 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 33/1a-
HUS CTYJICHT MTPOJACMOHCTPHPOBAJ HEJOCTATOY-
HBII YPOBEHb 3HAHUI.
0 GayuIOB — 331aHUE HE BBIMOJIHEHO.
[lpaktu- | B Tede- | 5 0amioB | 5 GaioB - CTYAEHT NPAaBUIBHO BHITOJIHHUI HPAK-
qECKOC HHC Tewma- THYeckoe 3aganue. IToka3aj oTIIMYHbIC 3HAHUA B
3ajaHue | CCMC- KpUCTal- | papmkax OCBOEHHOTO y4eGHOTO MaTepuana.
Jr{rg 4 Teme | cTpa Tsanu 4 GaJuia - CTYJICHT BBITIOJTHUJ TPAKTHUYECKOE 3a71a-
B HUe ¢ HeOompIMMHu HeTouHocTsIMU. [Tokaszai xo-
poIIKe 3HaHUS B paMKaX OCBOCHHOTO Y4eOHOTO
Marepuara.
3 Gajuta - CTYJICHT BBITIOJIHWJI IPAKTUYECKOE 3a/1a-
HUE C CYIIECTBEHHBIMU HeTOUHOCTSIMH. [Tokazain
YIIOBJICTBOPUTEIIbHBIC 3HAHUS B PAMKaX OCBOCH-
HOTO y4eOHOTO MaTepHaia.
2 GaJuia - IPH BBITIOJHCHUH MPAKTHUECKOTO 33/1a-
HUS CTYJICHT MTPOACMOHCTPHPOBAIT HEJOCTATOY-
HBIIl YDOBEHDb 3HAHUM.
(0 6ayUIoB — 3a1aHUE HE BBIOJIHEHO.
[Ipaktn- | B Tede- | 5 06amnoB | 5 Gamios - CTYAEHT IPABUILHO BBITOIHMI ITPaK-
HECKOC HHC Tema- TU4YecKoe 3amanue. Iloka3an oTInYHbIe 3HAHUS B
3ajaHue | CCMC- OXJIKIC- | pamKax OCBOEHHOTO y4eOHOTO MaTepHuana.
Jri.g 5 Teme | cpa HHC. 4 Gauia - CTYJICHT BBITIOJTHUJ TPAKTHYECKOE 3a71a-

HUe ¢ HeOompIMMu HeTouHoCcTsIMU. [Tokaszai xo-
poliie 3HaHUsI B paMKaX OCBOEHHOTO Y4€OHOTO
Marepuara.

3 Gayna - CTYJICHT BBIIIOJIHUI MPAKTHYECKOE 3a/1a-
HUE C CYNIECTBEHHBIMU HeTOUHOCTSIMU. [Tokazain
YAOBJICTBOPUTCIIbHBIC 3HAHUA B paMKaX OCBOCH-
HOTO y4eOHOTO MaTepHaia.

2 Gana - Py BBIMTOJIHEHUW TIPAKTHYECKOTO 3a/a-
HUS CTYJICHT MTPOAEMOHCTPHPOBAIT HEJJOCTATOY-
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Haume-
HOBaHHE
OIlEHOY-
HOTrO0
cpeacTBa

Cpoxu
BBINOJI-
HEHUs

Ixanaa
OLICHUBA-
HUA

Kpurepun
OLlCHUBAHMS

HBIN YPOBEHD 3HAHUIA.
0 Oay10B — 3aJaHUE HE BBIMTOJIHEHO.

4 | JIabopa-

TOpHBIE
paboThl
Nel-8

B Teue-
HUE
ceMe-
cTpa

40 6an10B
(8 pabor,
5-6amioB
3a Jabo-
paToOpHYIO
pabory)

5 0aJuIoB - CTYJICHT MPABUIILHO BBITIOIHUII JIA00-
paTtopHyto paboty. [Tokaszan oTaMYHbIC 3HAHUS B
pamMKax OCBOCHHOI'O y4eOHOro MaTepuara.

4 Gana - CTYICHT BBITOJTHIII JJa0OpaTOPHYIO pa-
00Ty ¢ HEOOIBIIMMHU HETOUHOCTSIMU. [Tokazain xo-
poliue 3HaHUsI B paMKaX OCBOEHHOTO Y4€0HOTO
MaTepuaa.

3 Gayna - CTyJEHT BBIIIOJHUI JIADOpaTOPHYIO pa-
00Ty ¢ CyleCTBEeHHbIMU HeTouHOCTSIMU. [Tokazan
YIOBJIETBOPUTENILHEIC 3HAHUS B paMKaX OCBOCH-
HOTO y4eOHOTO MaTepHaia.

2 Oajia - IpH BBINOJHEHUHN JJa00paTOpHOI pabo-
ThI CTYIEHT IPOAEMOHCTPUPOBAIT HEAOCTATOUHBIN
YPOBEHb 3HAHU.

0 6ayyI0B — 3aj]aHNe HE BHINOJIHEHO.

Tekymias are-

cranusa

50 0amtoB

DK3aMeH:

Bompoc —
OLIEHH-
BaHHE
YDOBHA
YCBOEH-
HBIX
3HAaHUH

50 6amnoB

50 6ayIOB - CTYJNEHT MPABUILHO OTBETHUJI Ha TEO-
peTudeckuii Borpoc Ounera. [loka3an oTaInyHbIC
3HAHUA B paMKax YCBOCHHOI'O yueOHOro MaTepua-
na. OTBETUJI Ha BCE JIOMIOJIHUTENIbHBIE BOITPOCHI.
40 GaIoB - CTYJIEHT OTBETHJI HA TEOPETHUCCKUI
BOIIPOC OuieTa ¢ HeOOIBIIMMH HETOUHOCTSIMH.
[Tokaszan xopoume 3HaHNs B paMKaxX YCBOEHHOT'O
yueOHOoro Mmarepuana. OTBeTHI Ha OOIBITMHCTBO
JOTIOJHUTENBHBIX BOIIPOCOB.

25 6aIoB - CTYACHT OTBETHII HA TEOPETUUECKUI
BOIIPOC OUJIETa C CYIECTBEHHBIMU HETOUYHOCTSMHU.
[Tokazan yaoBiI€TBOPUTEIbHBIE 3HAHUS B paMKax
YCBOEGHHOT0 yuebHoro matepuaia. [Ipu orerax
Ha JIOMOJIHUTENIBHBIE BOIIPOCHI OBLIO TOMYIICHO

MHOT'O HETOYHOCTEH.

0 GamIoB - IPM OTBETE HA TEOPETUUYECKUH BOIIPOC
omiieTa CTYAEHT IIPOJEMOHCTPUPOBAI HEIOCTA-
TOYHBIN YPOBEHBb 3HAaHUU. IIpyu oTBeTax Ha IOIIOJ-
HUTEIBHBIE BOITPOCH! OBLIO JIOMYIIEHO MHOXKECTBO
HEMPABUJIbHBIX OTBETOB.

HUTOI'O:

140 Gan-
JIOB

Kpurtepun oneHkn pe3yibTaToB 00y4eHUsI 110 AU CHMUILIMHE:

0 — 64 % OT MakCUMaJbHO BO3MOXXHOM CyMMBbI 0ayioB 90 «HEYTOBIETBOPUTEIHHOY
(HeIoCTaTOYHBIN YPOBEHD JUIsl IPOMEKYTOUHOM aTTeCTallMu MO JUCIUILIUHE);

65 — 74 % oT MakCUMaJbHO BO3MOXKHOW CyMMBI 0ayioB 91-104 «ymoBIeTBOPUTEIHEHO

(TTOporoBbIf (MUHUMABHBIN) YPOBEHB);

75 — 84 % ot MakcUMaJIbHO BO3MOXXKHOM cyMMbl 6aiioB 105-118 «xopomo» (cpeanuit ypo-

BCHbD);




30

Haume-
HoBaHue | Cpoku Hlkana

Kpurepun
OlleHOY- | BBINOJ- | OLlEHHBA-

OLlCHUBAHMS
HOT'O HEHUs HUA
cpeacTBa

85 — 100 % ot MakcUMalbHO BO3MOXXHOM cymMMmbl OamioB 119-140 «otnu4yHO» (BBICOKUH
(MakcUMaIbHBIN) YPOBEHB)

6 cemecTp
Ilpomesxcymounas ammecmauyus é popme Kypcoeozo npoexma.

Kpurtepuu oneHKkH pe3yibTaTOB BHINOJHEHHH KYPCOBOI0 MPOEKTA:

- OIICHKA «OMIUYHO» BBICTABIISICTCS CTYICHTY, €CITU B padOTE COAEPIKATCS dIIEMEH-
ThI HAYYHOT'O TBOPUYECTBA U JACNAIOTCS CAMOCTOSTEIbHBIC BBIBOJIBI, TOCTUTHYTHI BCE PE3yJib-
TaThl, YKa3aHHBIC B 33JaHWH, KA4eCTBO O(OPMIICHHSI OTYETa COOTBETCTBYET yCTAaHOBJICH-
HBIM B By3€ TPEOOBAaHUSM U TPH 3aIIUTE CTYASHT MPOSBUI OTIMYHOE BIIAJICHUE MaTepHa-
JIOM paboTHl M CHOCOOHOCTh APTYMEHTHUPOBAHO OTBEYATh HA TIOCTABICHHBIC BOMPOCHI 11O
Teme paboThl;

- OIICHKA «XOpOui0» BBICTABISCTCS CTYIEHTY, €CIIH B pabOTe JOCTUTHYTHI BCE pe-
3yNbTaThl, YKa3aHHBIC B 33JaHUH, KA4eCTBO O(DOPMIIEHHUsI OTYETa COOTBETCTBYET YCTaHOB-
JICHHBIM B By3€ TPEOOBAHHSIM M MPH 3aAIIUTE CTYACHT MPOSBIII XOPOIIee BIaJlcHUEe MaTepH-
aJioM paboThl U CIIOCOOHOCTh APTYMEHTHUPOBAHO OTBEYATHh HA TMOCTABJICHHBIE BOMPOCHI 11O
TeMe paboTHI;

- OIICHKY «)0081em8opumebH0» BBICTABISAETCA CTYACHTY, €CIH B pabOTe JOCTHUT-
HYThI OCHOBHBIC Pe3yJIbTaThl, YKa3aHHBIC B 3aJaHUU, Ka4eCTBO O(OPMIICHHUS OTYETa B OC-
HOBHOM COOTBETCTBYET YCTAHOBIICHHBIM B By3€ TPEOOBaHUSM U IMPH 3AIIUTE CTYICHT MPO-
SIBUJI yJIOBJICTBOPHUTEIBHOE BIAJICHHE MAaTepUaioM padOThl M CIIOCOOHOCTh OTBEYATh HA
OOJIBIIMHCTBO MOCTABJICHHBIX BOIIPOCOB MO TEME PaOOTHI;

- OIICHKY «Hey0081emE8opumebHo» BHICTABISIETCS CTYIEHTY, €CIIH B paboTe HE J10-
CTUTHYTHI OCHOBHBIC PE3yJbTaThl, yKa3aHHBIC B 33/IaHUU WJIH KA4eCTBO O(OPMIICHHS OTYETa
HE COOTBETCTBYET YCTAaHOBJICHHBIM B By3€ TPeOOBAHMSM, WM MPU 3aAIIUTE CTYACHT IPO-
SIBUJI HEYIOBICTBOPUTEIBHOE BIAJCHHE MaTepuaioM pabOThl M HE CMOT OTBETUTH Ha
OOJILIITUHCTBO TTOCTABJICHHBIX BOMIPOCOB IO TEME pabOTHI.

3AJAHUA JJIS TEKYIIETI'O KOHTPOJISA
3ananus 1J151 NPaAaKTHYECKUX padoT 5 cemecTp.

Tema Ne 1 «Pa3neneHue HEOJHOPOIHBIX CHCTEM)

Penienue 3a1a4 o ONpeIeaeHUI0 PEKUMHBIX IIPOIIECCOB d)I/IJII:TDOBaHI/IH, OCAKACHHUA U IICHTPU-

d)VFI/IDOBaHI/IH, a TaKXXC OCHOBHBIC pasMEPHI arirapaTroB.
(3a;[aq1/1 BBLIAIOTCS MIPEIOJABATEICM )

IIpuMepbl THIOBBIX 33/1a4.

IIpumep 1. Onpenenuts paccTOSHUE MEXAY MOJIKAMU NbUIEOCAAUTEIBHON KaMephl (pHC.), YTO-
OBl B HEH yCIIEBAJIM OCAXKATHCS YaCTUIIBI KOJYEAAHHOW MBUTA TUaMeTpoM Ooiiee 15 MkM U3 11o-
TOKa MEYHOTO Tra3a pacxoj koroporo coctasisier 0,60 m3/c (mpu H.y.) Temneparypa 427 °C , Bs3-
kocth 0,034 Ila-c u mmotHOCTh 0,50 kKr/™M3. TlnoTHOCTE KOMTuenana 4000 kr/m3. Pazmeps pado-

4yero o0béMa kamepsl: [yiiHa 4,1 M, mupuHa 2,8 M 1 001mas Beicota 4,2:



31

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

Hpumep 3. Onpenenuts BpeMsi TpOMBIBKH ocanaka 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 MpeABIAYIIEro mporecca GuIbTPOBaHMS OBLIO COOpaHO
15.5 1 ¢unpTpara ¢ 0AHOrO KBaJPaTHOrO MeTpa (PUIBTPYIOLIEH MEeperopoaku; CBOWCTBA MpO-
MBIBHOM JKUIKOCTU U YCJIOBHUS MPOMBIBKH HJICHTUYHBI CBOICTBaM (UiIbTpaTa C YCIOBUIM (UIIb-
TPOBAHHUS.

IIpumep 4. [IpeneOperas TpeHreM Bajia B MOIIIMITHUKAX W TpeHUEM OapabaHa O BO3AyX, OIpe-
JIeUTh BpeMs pa3roHa O6apabana neHTpudyru, B Kotopslit 3arpyxkeHo 300 kr cycnensuu. Bayt-
peHHuii quameTp u BbicoTa Oapabana 1,0 m u 0.78 M, ero macca 200 kr. PaGouas gactora Bpa-
menns Gapabana 800 Mun"". MomHOCTS 3nekTposurarens 6,0 kBr; oommit KITJT 0,8. Koaddu-
IIMEHT 3arnojHeHus 6apadana cycnensueit 0,50.

I[Ipumep 5. Onpenenuts HEOOXOIUMOE YUCIO HMEHTPUPYT MEPUOTUUECKOTO JCHUCTBUS C pa3Me-
pom Gapabana D =1,2 m u H = 0,5 M myist dpunsTpoBanrus 50 T/CyT CyCcleH3Un ¢ OTHOCUTEIBHOM
IUIOTHOCTBIO JKUAKOH ¢a3sl 1,1. [IpogomkuTensHOCTh OHOM onepauuu 25 MuH. Yncno padounx
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 JUCTUIIIAIINNA U O6H_II/IG BOIIPOCHI
MacCOOOMEHHBIX MPOLIECCOB, a TAKYKE OCHOBHBIE Pa3MeEpBhI anmnapaTos.

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

IIpuMepbl THIOBBIX 33/1a4.

IIpumep 1. B KOJOHHY HENPEPBIBHOTO JEHCTBHS MOAAaETCs cMech OeH3ouna u xyuopodopma. [pu
pexTudUKaIKY MOTy4aeTcsl TUCTHILUISAT C MAacCOBOM JoJiel JIerkoJieTydero KommnoHeHTa 95 %.
[Muraromas xxuakocth coaepxkut 40 % sToro komrnoHeHTa. Halitu ¢uiermoBoe uncio, ecinu u3-
BECTHO, YTO OHO B JIBa pa3a 00Jbllle MUHUMAJIBHOTO.

IIpumep 2. B pextudukannonHoi kogoHHe HenpepbiBHOTO AercTBUS Xp = 90%, Xe =30%, Xw
=3 %. R = 8. Onpenenuts cocTaB mapa, MPUXOIAIIETO HA TAPEIKY, I/I€ B KUIKOCTH MOJISIpHAs
JIOJIs1 JIETKOJIETY4ero KoMmoHenTa: a) 75 u 6)15%

IMpumep 3. U3 pexktrdukanmoHHONW KOJOHHBI BRIXOAUT 1100 Kr/4 muctuiuisiTa ¢ MaccoBOM J0-
Jei nerkosierydero kommnoneHta 98,5 % u 3650 kr/4 kyOOBOTrO ocTaTka ¢ MaccoBOH J0Jel BTO-
poro komnoHeHra 96,6 %. Yucno ¢uermsl 2,94. Onpenenutsb: a) MacCOBYIO JOJIO JIETKOJETy4e-
ro KOMIIOHEHTa B TUTAHUH KOJIOHHBI; 0) pacxoj mapa, MOCTYMAIOIIEero U3 KOJIOHHKI B Aediierma-
TOp:

IIpumep 4. Cmeck OeH3071a U TOTYOJIa KUITUT TPH 95°C j1aBIIeHIE HACHIIEHHOTO napa OeH3zoina
Ps=1167 mm. pT. CT., JaBJIeHHE HACBIILIEHHOTO napa Toiyona Pr= 480 mm. pt. ct. Haiitu cocras
KUTAIIECH JKUAKOCTH, CUMTAs], YTO CMECh XapakTepusyercs 3akoHoM Payns. Eciu sxuakocts Oy-
JeT COo/epKaTh B JBa pa3a MEHbIIE TOJIyOJa, TO MOJ KaKUM JaBJIEHUEM OHa OyAeT KUIIETh MpU
TOW )K€ TeMIEepaType.

IIpumep S. Onpenenuts TpeOyeMyr0 TOBEPXHOCTh M pacxo1 BOJbI B nediermaTope pekTuduka-
IIMOHHOW KOJIOHHBI JUIS pa3JiesieHus] OEH30JIbHO-TOIYOIbHON CMECH MPH CIEAYIONUINX YCIOBHSIX;
KOJIMYECTBO BepxHero mpoaykra 600 kr/4; uucio ¢uermer 3,75; HavanbpbHas ¥ KOHEYHAS] TEMIIE-
parypsl oxnaxnatomend Boasl 20 u 45 °C; koadpounuent temnonepenaun 700 Br/(M2K). Cun-
TaTh BEPXHUU MPOJYKT 32 YUCTHIN OeH301. JlaBieHne B KOJIOHHE aTMOC(hepHOeE.

PACYETHO I'PAOUYECKAS PABOTA (PI'P)
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Pemienue 3a7a4 1no onpesieIeHUI0 PEKUMHBIX , a TaKKE OCHOBHBIE Pa3Mephl anmnaparoB 10 Te-
Mam «IIpoueccbl: PpUIbTPOBAHMS, OCAXKIAECHUS, HEHTPUPYTMPOBAHUSA, PeKTHPUKANUN U
aucTHIIs Uy (BapuaHThl BRIIAIOTCS MPENOIaBATEICM )

IIpumepsl Tunossix pador PI'P.

BAPUAHT Nel.

3anaua 1 Paccuntarh HEOOXOAMMYIO CKOPOCTH BOCXOJISIIIIETO TTOTOKA BO3/ayXa JUIsl CerapupoBa-
HMs YacTHIl quameTrpoM MeHee 1,0 MM or Gosiee kpynHbIX. Temmeparypa Boszayxa 20° C; mwior-
HOCTH yactull 3230 KI/M.

3agaua 2 OnpeaenuTs BpeMsi MPOMBIBKH ocajka 4,0 /M2 MpOMBIBHON KUAKOCTH IPU CIIEIyI0-
IMX 3HAYEHUSAX IOJYYEHHBIX ONBITHBIM NYTEM KOHCTAHT IIpoIlecca: K=2,62:10" M’/c u
C=1,6410  M*/m*. B MOMEHT OKOHYAHHS MPEIbLIYIIEro Mporecca (HIbTPOBAHHS ObIIO cOOpa-
HO 15,5 1 ¢unapTpa ¢ OAHOTO KBAJIPATHOTO METpa (PUIBTPYIOLIEH MEPETOPOIKH; CBOMCTBA TPO-
MBIBHOW XUJAKOCTU U YCIIOBUSI TPOMBIBKY UJCHTHYHBI CBOMCTBaM (DUIBTPATa U YCIOBHUAM (DUITh-
TPOBAHMUS.

3anaua 3. [IpeneOperas TpeHrEeM Bajia B MOALIMITHUKAX U TpeHUEM OapabaHa 0 BO31yX, ONpe/e-
JUTH BpeMsl pa3roHa OapabaHa meHTpudyru, B KoTophlil 3arpykeHo 300 kr cycmnensuu. BHyT-
peHHUl TuameTp U BhicoTa Oapabana 1,0 m u 0,78 M, ero macca 200 kr. PaGouas gactora Bpa-
nieHust 6apabana 800 muH = MomnocTth 3nekrpoasurarens 6,0 kBt; oommuii KIT/ 0,8. Koad-
¢urmenT 3anonnenus 6apadana cycnensueit 0,50.

3agaua 4. Cmech Oensona v Tonyona kumut npu 95°C moxg gasiaenuem 760 mm pr.cr. Ipu 95° C
JIaBJIEHUE HACBHIIIEHHOro mapa OeH3ona P6=1167 MM pT. CT.; AaBleHHE HACHIIIEHHOIO Tapa To-
ayosia PT=480 mM pT. cT. HailTu cocTtaB KUMSAIIEH )KUAKOCTH, CYUTAsA, YTO CMECh XapaKTEPU3y-
etcs 3akoHoM Payns. Ecim skunkocTs OyaeT conmepikarh B JBa pa3a MEHBIIE TOIYyosa, TO MOJ
KaKUM JIaBJIeHUEeM OHa Oy/IeT KUIEeTh IIPU TOM ke Temreparype?

3agaua 5. B pekrudukannoHHy0 KOJIOHHY HempepbhIBHOTO AeiictBus mnoxaerca 1000 xmomb/a
cMecH, B KOTOpol MouisipHas o nenrada 30% u rexcana 70%. B BepxHeM npoaykre Momsp-
Has J0Js1 neHtaHa 95%, B HuxHeM—MoJgpHas o rekcada 90%. Onpenenuts MaccoBbIM pac-
XOJl BEpXHETO M HUKHETO MPOAYKTOB, a TAaKXKE Pacxoj mapa, KOHACHCUPYIOIIErocs B Aedierma-
TOpE, €CITi U3BECTHO, YTO (hierMoBoe yrcio R=3.

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

BAPUAHT Ne2

3agaya 1. Onpenenuts pa3Mepbl 4acTULl NbUIM MIOTHOCTBIO 3700 kr/m’, KOTOpbIe OynyT oca-
JKJIaThCS B MBLUICOCAUTEIbHON Kamepe mnHou 4,55 M, mupunoi 1,71 m u BeicoTol 4,0 M ¢ pac-
cTossHMEM Mexay nosikamu 100 MM nipu npoxoxaeHun depe3 Hee 2000 M>/d 3aIBUICHHOTO ra3a

(pacxonm OoTHeCeH K HOpMaibHBIM ycioBusiM) mpu Temrepatype 400 °C u Bsskoctu 0,03-10-3
[Ta-c.
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3apaua 2. Omnpeaenutb W3MEHEHHWE MPOU3BOAMTEIBHOCTH (GUIBTPYIOMIEH HEHTpUudyru mnpu
YBEJIMYEHUH YaCTOTHI €€ BpAIlleHHUs BIBOE, €CIIU 00pa3yIoLIHiics 0caoK OJTHOPOIHBINA U HECHKU-
MaeMBblii, a COMPOTUBJICHUEM (PUIBTPYIOLIEH MEPEropoIKu MOKHO MpeHeOpeyb.

3agauya 3. YpaBHeHHs paOOyMX JIMHUHA PEKTU(UKAMOHHOW KOJOHHBI JJISi pa3felieHUs CMeCH
OeH301a 1 Toyosia moa arMochepHbIM naBienuem: y=0,723x+0,263; y=1,25x-0,018. B komnoH-
HYy MoAaeTcss 75 KMOJb/4 CMeCU MpH TeMmIepaTrype KumneHus. ['peronuii map B KyOe KOJOHHBI
nMeeT U30BITOYHOE TaBJIeHuE 3 Kre/cMm2.

Omnpenenuth TpeOyeMyr0 NMOBEPXHOCTh HarpeBa B KyOe KOJIOHHBI M Pacxoj TPEIoLIero Imapa,
uMerotiero BiIakHOCTh 5%. Koaddumument termnonepeqaun K=580 Br/m2 - K. TermmoBeimu mo-
TepsAMU MpeHeOpeub. TemrepaTypy KUIIEHUS KHUIKOCTH B KyOe MPUHATH KakK Il YUCTOTO TONY-
ona.

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

OOBSCHUTD MOTYYEHHBIN 715 CiTydasi 0) pe3ysbTarT.

3agauya 5. B pekTH(QUKALMOHHYIO KOJIOHHY HETPEPLIBHOTO JEHCTBHS MOCTYMAET KUAKOCTh C
MOJISIPHOM JT0JIEH JIETKOJIETy4ero KoMmnoHeHTa 24%. MossipHast 10715 JIErKOJIETY4ero KOMIIOHEH-
Ta B quctwuisite 95%, B kyooBoM ocratke — 3%. B nednermarop nmocrymnaer 850 kmoub/4 mapa,
a B KOJIOHHY U3 Aeduermaropa 670 kmoib/4 (iermbl. OnpenenuTs MOJSPHBIA pacxoa KyOOBOTO
ocTarka.

3amaya 6. OnpeaenuTh paBHOBECHBIE COCTABbI JKUAKOCTH U Mapa JJisi CMECU METUJIOBBIN CIUPT -
Bosia pu temmneparype 50 °C: a) nox nasienuem 300 MM prt. cT., 6) mox nasienuemM 500 MM pr.
CT., CUMTasA, YTO CMECh XapaKTepusyeTcs 3akoHoM Payus.

OOBACHUTH MOTYYCHHBIN 1151 city4asi 0) pe3yJbTar.

BAPUAHT Ne3.

3agauya 1. OnpenenuTh CKOPOCTh Bo3AyXa (Tpu 60° C) B BepTUKAIBHOW TpyOE CyIIUiIKe, oOec-
MEYMBAOIIYI0 BOCXOsIIEEe ABHKEHNE YaCTUI TUIOTHOCTBIO

200 kpM3u nuameTpoM 3 MM

3anaua 2. Beryuciuth BpeMs MPOMBIBKH CJIOS OCaJIKa IEPBOHAYATBLHO YMCTOW BOAOW M HEOOXO-
JUMOE JUIsl TPOMBIBKH KOJMYECTBO BOJIbI, €CJIM MAacCOBasi KOHIIEHTPAIMsl OTMBIBAEMOTO U3 OCa/l-
Ka KOMIIOHEHTA JIOJDKHA OBbITh 3,5-10-3 Kr/1 mpu ee 3HAaYeHUH B HavaJIe mpoiiecca mpomMbiBku 120
Kkr/M°. VIHTCHCHBHOCTS npombiBku 0,110-10-3 M3/(M2-C), KoHcTanTa npombiBku Ko = 0,610,
TONIIHUHA ¢J10s1 ocagka 40 MM, TOBEPXHOCTh QUIIBTPYIOMIEH TTeperopoaku 4,8 M.
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HponbiBra

bapaGannsbrit Bakyym-GuiabTp

3anaua 3. Onpenenuth HEOOXOAMMOE YHCIIO NEHTPUDYT TEPHOTUUECKOTO ICUCTBUS C pa3Mepa-
mu 6apabana D=1,2m u H=0,50m mis ¢unstpoBanus S01/cyT cycrnieH3uH OTHOCUTEIBHOMN TIOT-
Hoctu 1,8, ¢ MaccoBoii nonelt TBepaoi daszsl 40 %; OTHOCUTENbHAS MJIOTHOCTH KUIKON (ha3bl
cocrasisieT 1,1. [IpomomkuTensHOCTS OAHOM oneparuu 25 MuH. Ynciao pabovymnx 4acoB B CyTKax
npuHATh paBHbIM 20. KoaddummenT 3anonnenns 6apadana 0,5.

3anaua 4. [IoCTPONTH KPHBYIO PAaBHOBECHs X-y* NpH OOIIEM NABNECHHH 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 )KUIKOCThIO, conepxaieit 44% xmopodopma u 56% Genszomna (Mosip-
Hble j107u). JlaBnenue armocdeprnoe. Onpenenuts: a) U3 Kakor (asbl B Kakylo OyayT mepexo-
TUTH XJI0podopM U OeH301; 0) IBUXKYIIYIO CHIIy Ipoliecca Maccolepeadd Mo MapoBOM U IO
KUIKOH (aze Ha BXOJIE Tapa B )KUIKOCTD (B MOJISIPHBIX JOJISX ).

JlaHHBIE O PAaBHOBECHBIX COCTaBaX.

Xaopobopm — Genzon

% (Mos.) xJaopodopma

- £, °C
B MHAAKOCTH B Tape
80,6 0 0
79,8 8 10
79,0 15 20
78,2 92 30
71,3 99 40
76,4 36 50
75,3 44 60
74,0 54 70
71,9 66 80
68,9 79 90

61,4 100 100
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3agaua 6. B pextuduxanmonHoil KojJoHHE HenpepbiBHOrO AeiictBus Xp = 90% (Momn.), Xg =
30% (mom.), Xw = 3% (mon.), R=8. Onpenenuts cocraB mapa, MIPpUXOASAIIETO HA TapeiKy, TIe
KHUAKOCTb cOIepKUT: a) 75 1 6) 15% (MoJ1.) IerkosieTy4yero KOMIOHEHTa.

3ananus 1J151 NPaKTHYECKNX padoT 6 cemecTp.

Tema Ne2 «MaccooOMeHHbIE POLECCHD)

Perrenne 3ama4d mo onpeaeacHUI0 PEXUMHBIX IIPOLIECCOB a0CcopOIINK, aacopOIIMK, SKCTPAarupo-
BaHHE, a TAK)KE OCHOBHBIE pa3MEpPHI allnaparos.

(331241 BBIJIAIOTCS MPEIOIaBaTCIICM)

IIpuMepbl THIOBBIX 33/1a4.

IIpumep 1. Onpenenuts KOAPPUIMEHT Macconepeaayd B OpolIaeMoM Bo10i abcopbepe, B KO-
topoM By = 2,76-10-3 kmonb/(M2-u-klla), a fx = 1,17-10-4 m/c. JlaBnenue B anmapare padc =
1,07 xrc/cM2. YpaBHEHHE JTMHUN PaBHOBECHUS B MOJIBHBIX AOMAX: y* = 102x.

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

PaBHOBecHOE onMcanue u30TepMsel JIEHrMIOopa ¢ napameTpamu Cl; =0,55 kr/kr yras; by=0,013
# b.15=0,12 (MM pr.ct.)”

IIpumep 3. YkcycHast KUCIOTa SKCTParupyercss B IPOTUBOTOKE 3TUIIOBBIM 3()UPOM U3 BOAHOTO
pacTBopa, B KOTOpOM MaccoBas 1ot KUcioTsl 20% . OnpenenuTs HeOOXOAMMBIN pacxoJl pac-
tBOpuTeNs Ha 1000Kr/94 MCXOTHON CMECH M YHCIIO TEOPETHUYECKUX CTyNEHEH IKCTparupoBaHMS,
€CJIM MaccoBas JI0JII KUCIOTHI B KCTPaAKTEe OJKHA cocTaBsaTh 60% , a B padunare — He Ooee
2%(mocie OTTOHKU PACTBOPUTETIS).

Tema Ne3 «Mexann4veckue npouecchbi»

Pemienue 3a/1a4 1o onpenencHuio PeXUMHBIX TPOOJIeHUE, pa3eieHre, a TAK)KE OCHOBHbBIE pa3-
MEpBbI anmnapaTos.

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

IIpuMepbI THIOBBIX 331a4.

IIpumep 1. OnpenenuTs , CKOJIBKO TOHH B CYTKH OTHpaBiseT Gpadpruka XBOCTOB Ha XBOCTOXpa-
HUJIUIIE, €CJIM TIPOU3BOAUTEILHOCT (pabpuku 1o ucxoauoit pyae 10 000 T /cyTku , U3BICUCHUE
MeTasuia B koHreHTpar 90 %, maccoBas 10715 MeTauia B pyae 2 %, a B koHuentpate 20 %.
IMpumep 2. OnpenenuTs BHIXOI XBOCTOB ,eciu (padpuka momydaer 100 T/cyTku KOHIIEHTparta, a
npou3BoauTensHOCTh Gpadpuku 10 000 T/cyTKH.

Ipumep 3. KokcoxumuueckoMy 3aBoay TpeOyetrcs 120 T/4 KOHIIEHTpaTa 30JbHOCTBIO (C CO-
nepxxanueM 301sl ) 10 %. OnpenenuTs HEOOXOIUMYIO TPOU3BOAUTENBLHOCTE (haOpUKHU MO PSAAO-
BOMY (HEOOOTalEeHHOMY) YIJIIO U €ro 30JbHOCTb, €CJM U3BECTHO, YTO BBIXOJ KOHIIEHTpaTa OT
psnoBoro yris cocranisieT 80 %, a 30JbHOCTh XBOCTOB JI0JKHA ObITH 70 %.

Tema Ned «Kpucranamzanuspy

Pemenye 3a7a4 Mo ONpeAcICHUI0 PEKUMHBIX MPOLIECCOB KPUCTAIM3ALMU, 8 TAK)KE OCHOBHBIE
pa3sMepBI alapaTos.

(3a1a4H BBIJIAIOTCS MPENOAABATEICM )

IIpuMepbl THIOBLIX 33/1aY.
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IIpumep 1. Onpenenuts HEOOXOAUMYIO MTOBEPXHOCTh MPOTHBOTOYHOTO KPUCTAILIA3ATOpa IS
oxnaxaenus ot 85 mo 35°C 10 1/4 pacTBOpa, coAeprKallero NepBOHAYAIBHO 7 MOJIb CyJbdara
amMmoHus Ha 1 kr Bojbl. [Ipu oxJaxkIeHUU MPOUCXOIUT OAHOBPEMEHHOE UCIIAPEHHE BOJIbI B KO-
anuectBe 5% OT HaudanbHOTO pacxona pactBopa. Koadowumment temnonepenaun K=380
B1/(M2-K). Onipenenutsh Takke pacxo.1 OXJIaXaaroniel Boabl IpHu ee Harpese oT 13 mo 24°C.
Ipumep 2. OnpenenuTh HEOOXOAUMYIO MOBEPXHOCTh MPOTHBOTOYHOTO KPUCTAJUIM3ATOpA JUIs
oxnaxzaeHus ot 80 — 40 8 T/4 pacTBOpa, coAepIKaIIEro nepBoHavaIbHO 6 MOJIb Cyib(haTra aMmmMo-
Hus Ha | kr Boxbl. Ilpy oxnakaeHUM MPOUCXOIUT OAHOBPEMEHHOE MCIIAPEHUE BOJBI B KOJINYE-
ctBe 5 % oT HayanbHOTO pacxoja pactBopa. Koaddumnuent reruonepenaun K =380 .

IIpumep 3. Omnpenenuth Maccy KpUCTAJLIOB, Bblaestounuxcd u3 4,2 T pacTBopa COAbl MpU
oxnaxaeHuu oT 30 no 15°C u HavanbHOM cojepKaHuU coiH 2,5 Mok Ha 1 kr Boasl. OOpasyro-
HIMICS KpUCTAIUIOTUAPAT COAEPKUT 10 MOIEKy BOJBL:

Tema Ne5S «OxnaxxaeHue»
Perrenue 3a1a4 o onpeaeaeHUI0 MapaMeTPOB MPOIECCOB OXJIAXKICHHUSL.
(3a;[aq1/1 BbBIJIAKOTCA HDGHOI[aBaTG.HeM)

IIpuMep TUIIOBOM 3a1a4H.

Ipumep 1. Omnpenenuts 3HaueHHE KOAPPHUIMEHTA TEIUIONPOBOAHOCTH HHUTPOOEH30Ja IpH
120°C.

Ipumep 2. Ilo TpyOHOMY HPOCTPAHCTBY TEIJIOOOMEHHUKA MPOKAYMBAETCSI BOIHBIA PacTBOP
XJIopHaa Kaiblus (X0JoauabHbIi paccoi) (maccoBas noist CaCly 24,7% ) mpu cpenHeid Temie-
partype t=-20°C co ckopocthio @=0,1 m/c. Buyrpennuii quametp tpy6 d=21 mm, amuna L=3,0
M. Temmeparypa BHyTpeHHEH TTOBEPXHOCTH TPYOBI t,=-10°C. Bbrumciuts Kod(ppuIMeHT Terio-
OTJau OT CTEHKHU K paccoiy.

KYPCOBOE TPOEKTUPOBAHUE

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

Bapuant 1. CnpoextupoBats HedrenepepabdaThIBalOMIUK 3aBOJI CMEIIAHHOTO HarpaBiie-
HUS, IPOU3BOIUTENILHOCTh MO CHIpOM HepTH 5 MIH.TOH B rof, HEPTH - PomamkuHckas, ¢ mo-
npoOHoM pa3pabdotkoii ABT.

Bapuanrt 2. CripoextupoBarh HedTenepepadaThiBaloNuii 3aBoj; OCH3MHOBOTO HAIpaBJiie-
HUSI, IPOU3BOUTEIIBHOCTD IO CHIPOM He(PTHU 8 MIH.TOH B TOA, HEPTH —Y cTh-basbikcKas, ¢ mo-
npoOHoi pa3zpabotkoit ABT.

Bapuanr 3. CnipoextupoBarh HeTenepepadaThIBarONINi 3aBOJ] MACISTHOTO HAIPaBJICHUS,
IPOM3BOIUTENHHOCTh 1O chIpoi HepTH 10 MiH.TOH B roA, HepTh —CaMoTIIOpCKasi, C MOAPOOHON
paspabotkoit ABT.

KoHTpoJibHBIE TeOpeTHYeCKHE BONPOCHI 1JIs cobecenoBaHus (5 cemecTp).

1. Tlpeanmer TTMAHITI. OcHOBHBIE OHATHS : MATEPHAIBHBINA OaaHC, PAa3MEPHOCTH JaBJie-
HUs, TCMIICPATYPbl, KOHIICHTPAllUH.

2. Ocaxnaenne- oomue monoxenus. EcrectBenHoe ocaxxaenne. CKOPOCTh OCaXICHHUS.
Konctpykuiust ropu30HTaIBHOTO U BEPTUKAIBHOTO OTCTOMHUKOB.

3. LlenTpoOexxHOE OcaKaeHNEe B HEOAHOPOIHBIX KHIKOCTHBIX cucTeMax. DakTop pazzaerne-
HUA.

4. lleHTpoOEKHOE OCAXKICHUE B HEOJHOPOIHBIX Ta30BbIX cucTeMax. DakTop pas/iesecHusl.
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YCTpOHCTBO U IPUHIIUI PAOOTHI IIUKIOHOB. TEeXHOIOTHYECKH pacdeT IIUKIOHOB.
®dunbTpoBaHue. Y CTPOUCTBO 1 padota GpribTpoB. OCHOBHOE YpaBHEHHUE (DHIIBTPOBAHUS.
OmnpezneneHue pexnuMa NEPUOINIECKOro (PHUIbTPOBAHUS.

OWIBTPOBAHUE B MOJIE IEHTPOOEKHBIX CHIL.

lMunpaBnmueckoe conpoTuBiIeHUe GUILTPA.

[TepememmBanue (11e1u , 3a1a491, TPOOIEMBI, CITOCOOBI).

[lepemenmmBaHye JOMACTHBIMUA MEIIATKAMH.

JucneprupoBaHue KUIKOCTEN U T'a30B.

Macconepenoc. Knaccudukarmms MacCOOOMEHHBIX MPOIECCOB.
KoHncTpykunn MaccoOOMEHHBIX YCTPOWUCTB, M UX 00JaCTH PUMEHEHUSI.
Konnentpanus. CriocoObl BEIpaXXeHHS U TIepecuéTa KOHIICHTPAIUH.

Pacuer koHLIEHTpanMii TPEXKOMIIOHEHTHBIX CMECEH (TpeyronibHble AuarpaMmsl). [Ipasu-
JI0 phIyara.

PaBHoBecue. JluarpaMMbl paBHOBECHS.

Bunpr macconepenoca (ypaBaenue duka).

Juddy3noHHbII MacconepeHoc.

KoHBEKTHBHBIN MaccomepeHoc.

MarepuanpHblii 6a1aHC MACCOOOMEHHOTO arnapara.

[lepuoanueckue U HeMpepbIBHBIE MACCOOOMEHHBIE TPOIECCHI.

Jaiite onpeneneHre MOHATUAM IUCTHUIALUSA U PEKTH(PHUKALINS.
PU3NKO-XNUMHYECKUE OCHOBBI IIPOLIECCOB MTEPErOHKHU.

[IpaBuio ¢a3 u paBHOBECHE B CUCTEMaX KUAKOCTh-T1ap. PaBHOBECHE LTSI H€aTbHBIX
CMeECeH.

PaBHOBecue 111 peanbHBIX OMHAPHBIX CMECEH.

JnarpaMMbl paBHOBECHS JIJI T€TEPOA3EOTPOITHBIX CMECEH.

Jlnarpammbl paBHOBECHS ISl MHOTOKOMIIOHEHTHBIX CMECEH.

[Ipocras nuctrnsaus. (TEXHOIOTUYECKAs CXeMa, MaTepuaIbHbIN OamaHC, TETUIOBON
pacyér)

OpHokpaTHas AUCTUILIALKA. (TEXHOJIOTHYECKasl cCXeMa, MaTepHalIbHbIN OajaHc, TeIo-
BOI1 pacuér).

JlucTuiuAnys B TOKE€ MHEPTHOTO raza. MonekysapHas TUCTAIUISALUA.
OreHka npoueccoB AUCTUIUISALIAHN.

Pextuduxarus. CymHocTh mporiecca.

Cxema, TOTOKH HENPEpHIBHO ACHCTBYIONIEH PEeKTH(PHUKAIIMOHHON YCTaHOBKH.
MarepuanbHbie IOTOKH B PEKTU(PUKAIIMOHHON KOJIOHHE.

TemnoBble MOTOKU B pEKTU(PUKAITMOHHON KOJIOHHE.

VYkpemsitonias 4acTb KOJIOHHBI IPU HETPEPHIBHOM peKTU(UKAIINH.
OTronHas 4acTh KOJIOHHBI IPU HETIPEPHIBHON PEKTUPHUKAIIHIH.

[TocTpoenue pabounx JIMHUA PEKTH(PUKAITMOHHON KOJIOHHBI.

Omnpenenenue GIerMoBOTO YMCIA.

Omnpenenenre OCHOBHBIX pa3MepOB PEKTU(HUKALMOHHON KOJIOHHBI.
TennoBoi pac4eT KOJIOHHBI.

BoszneiictBue Ha 3¢ heKTHBHOCTH paOOThI KOJIOHHBHI.

Pextu¢ukanus OnHapHBIX cMecel ¢ MPUMEHEHUEM pa3AesaIoIero areHTa.
OKCTpaKTUBHAS PEKTU(DUKALINS.

A3zeoTpornHasi peKTU(UKAIHSL.

[Tepunonnueckas pekTudUKaIms OMHAPHBIX CMECEH.

PexTu¢ukanus MHOTOKOMITOHEHTHBIX CMECEH.

Paznenenre TpEXKOMIOHEHTHBIX CMECEH.

Abcop6iust. OcHOBHBIE TOHATHS. O0JIACTh IPUMEHEHHUSL.
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52. Cxema abcopOIMOHHO-AeCOPOIIMOHHON YyCcTaHOBKH. [IprHIINMT paboTHI.

53. [IneHounble ¥ Hacago4YHbIe a0copOeprl. O6IaCTh TPUMEHEHUS.

54. bapbotaxxusie abcopdepsl. OGnacTh NPUMEHEHUS.

55. Pacnipumurenbabie abcopOepsl. O01acTh MPUMEHEHHS.

56. ®a3oBoe paBHOBECHE B CUCTEME T'a3- KUIAKOCTh MPU PUINIECKON aOCOPOIIUH.
57. ®a3zoBoe paBHOBECHE TTPH XeMaOCOpOIIHH.

58. TexHonoruueckuit pacuer abcopOepoB.(Iuamerp, BHICOTA)

59. Ipomeccrl gecopOIUn.

60. I'mapaBinyeckoe CONPOTHBIECHHE aOCOPOEPOB.

KoHTposbHbIe TeopeTHyecKne BONPOCHI 11 codecenosanms (6 cemectp).

. [loctpoenue auarpammsl t(x) nuzodapa?

. [TocTpoenne nuarpammer P(x) nzorepma?

. [TocTpoeHne paBHOBECHOU JUarpaMMmy «y-X» JUIsl Ipolecca JUCTUIUISALNU?

. HauepTuth cxeMy nepuoauyecKol TUCTHUILISIUN?

. HauepTuTh cXeMy HENpPEPHIBHOW JUCTHILISALUUN?

. Haueptuth cxeMy anmapat MOJSPHON JTUCTHILIALINUN?

. HauepTuth cXemMbl MHOTOKPATHOW JUCTUIUISILIUH?

. HauepTuTh TEXHOIOTHYECKYIO CXEMY pEeKTH(hUKAITIN?

. HaueptuTsh 1 pacckaszarh ycTpoiCTBO peKTU(UKAIIIOHHON KOTOHHBI?

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

11. TToctpouTs pabouyro JIMHHIO TTpoliecca 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(PUKAIINHA BCEH KOJOHHBI?

O 00 1IN DN B W~

KoHTpoibHbIe BONPOCHI 15 3aIIUTHI JIAG0PATOPHBIX padoT. (6 cemecTp)
Pasznen 3 Pazoenenue neoonopoonvix cucmem

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

. B xakux nponeccax UCMOIb3yeTCsl OCAXKIECHUE YaCTHI[?

. Kakue cuiel geiicTBYIOT Ha YacTHIly, ABMKYILYIOCS B Ta3000pa3HON MM KUIKON cpeze?

. OT 4ero 3aBUCHUT CHJIa COMPOTUBIIEHUS CPEJIbI?

. [Ipu kakux ycnoBusx HaOIIOJaeTCS TAMUHAPHBIN PEXKUM TBUKCHUS?

. [IpuBenure popmyny 3akona Ctokca.

. [Ipu KaKkuX YCIOBUSX HACTyHaeT TypOyIU3alus IBUKCHUS?

. [IpuBenute popmyny 3akona HeroToHa.

. Kakue cymecTByoT peKumMbl 00TEKaHUs YaCTHUIIBI Cpeioit?

00 13N DN P W —

Tema: OnpenesieHue CKOPOCTH 0CAKIEHUSA PH KOHCOJIMIUPOBAHHOM OCAKIEHUM.
1. Kakue cuctembl Ha3bIBalOTCSI HEOAHOPOIHBIMA CHCTEMAMM ?

2. llpuBenute npuMepbl HEOJHOPOIHBIX CUCTEM.

3. Kakue cuctembl Ha3bIBAIOTCS CYCIIEH3USIMU?

4. Kakue pa3nnyaroT BUABI CyCIIEH3UN?

5. [laTh onpeneneHne OCaxkIeHUsI.

6. JlaTh onpeneneHne OTCTauBaHUsl.

7. Yrto mpenacTaBisieT co0oi miam (0TCToi)?
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8. JlaTh omnpejeneHue ciuBa.

9. Kakue Buanl orcrauBanus Brl 3HaeTe?

10. JIs1 kakux 1enei UCIoiIb3yIoT MPOLIECC OCBETICHUSA?

11. Ins kakux 1esied HCHoJIb3yI0T NPOLIECC CTYIIECHUS ?

12. Kakue BubI OTCTOMHUKOB Bl 3HaeTe?

13. VI3 kakuxX 3JI€MEHTOB COCTOUT OTCTOMHUK C TPEOKOBBIM MEXaHU3MOM?

14. Kakuie TUIBI OTCTOMHUKOB MPUMEHSIIOTCS [Tl MHTEHCU(UKAIIMU TTPOIecca OTCTauBaHuUs?

15. 3a cuer 4ero MOKHO HHTEHCU(DHUITUPOBATH MPOIIECC OTCTAUBAHUS?

16. Uto siBIsiETCS BHEIIHUM IIPOSIBIEHUEM KOHCOIUIMPOBAHHOIO OCAX/IECHUS CYCIIEH3UU?

17. Yem onpeAensitoTcsi 3akOHOMEPHOCTH OTCTAaUBaAHUS?

18. Uto mpencraBisier cOO0 IMMUTHPYIOMIUHN CIIOH?

19. Kakue 30HbI GUKCUPYIOTCS B anmaparax OTCTauBaHUs?

20. 3aBucHUT 11 BpeMsl YIUIOTHEHUS OT (JOpMBI M pa3MepoB cocyaa?

21. Ot 4ero 3aBUCHUT BpeMs yIUIOTHEHUs, HEOOXOUMOE TSI TTOJTYYeHHST TpeOyeMon KOHIIEHTpa-
UM TBEpIo# (ha3bl B nutame?

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

23. brnarogaps yemy HaOJrofaeTCsl YBEIMUSHHE KOHLEHTPAIMM TBEPAOH (a3bl B CTycTUTENE B
HaIpaBJIEHUU CBEPXY BHU3?

Tema: ®uabTpPOBaHUE NPU MOCTOSTHHOM J1aBJICHUH.

1. OTyero 3aBUCUT CKOPOCTH (PUIBTpALIUK?

2. Ot 4yero 3aBUCHUT ABWXKYIAs cuiia GUIbTPOBAHUSA?

3. Kak obecnieqnTh MOCTOSHHYIO CKOPOCTh (DUIIBTPOBAHUS?

4. Kak BiusieT 00beMHast KOHIICHTPAIUs Ha CKOPOCTh (hUITBTPOBAHUS?
5. HazoBuTe TUIBI (GUIBTPOB M UX MPHHLIUI PaOOTHI.

6. HazoBuTe npeumyiecTBa pa3iuyHbIX TUIIOB (PHIBTPOB.

Paznen 4 Maccooomennwie npoyeccot

Tema: [leperonka ¢ BOASSHBIM NApPOM.

1. I 9ero npuMeHseTCs IEPErOHKA ¢ BOASHBIM Napom?

2. Kak paccuuThIBaeTcs KOHLEHTpalus KyOOBOTO OCTaTKa, €CIM M3BECTHA KOHLEHTpAlUs IH-
crusta’?

3. Yto Takoe NUCTHILIAT?

4. HazoBuTe npenMyIiiecTBa U HEAOCTATKHU MEPETOHKHU C BOASHBIM MApOM IO CPaBHEHUIO C MPO-
CTOM MEPErOHKOM.

5. Kak BBIUMCHAUTH KOHIICHTPAIUIO TUCTUILUIATA, €CIIM M3BECTHA KOHIICHTpALUs KyOOBOTO OCTAT-
Ka?

Tema: Onpeaenenue ruIpaBJInyeckoro CONPOTHUBIECHHUS TaPeJI0K KOJOHHBIX aANNapaToB.

1. Kakue TUMBI Tapesnok UCHOIb30BaHbl B TAOOPATOPHOU YCTAaHOBKE (ITOKAXHUTE UX HA YCTaHOB-
Ke)?

2. Ot kakux (HaKTOPOB 3aBUCUT THIPABINYCCKOE COMPOTUBICHUE KOIMAYKOBOU TapeaKu?

3. Ot kakux (aKTOPOB 3aBUCHUT I'MJIPABIUYECKOE CONPOTUBIICHUE KIIaTaHHON Tapenku?

4. Ot kakux (paKTOpOB 3aBUCUT THAPABINYECKOE COMPOTUBIICHUE CUTYATOM TApPEIIKU?

5. JlaiiTe mOsICHEHUS MOJIYYCHHBIM PE3yJIbTaTaM THPABIMYECKOTO COMPOTUBICHUS Tapenok (110
THUTIaM).

6. Ha uyTO BiiusieT rujpaBinuecKkoe COMPOTUBIICHUE TAPEJIOK B KOJIOHHBIX ammnaparax?

Tema: U3yyeHne KOHCTPYKUUM U padoThl ycTaHoBKM APH-2.
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1. I3 kakuX OCHOBHBIX Y3JI0B COCTOUT yCTaHOBKA?

2. losicaute HazHayeHue OyhepHOit 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 BaKyyMHbBII HAacOC?

7. I'ne cHUMarOTCsI MOKa3aHMsl 1aBJICHUI BepXxa U HU3a KOJIOHHBI?

Tema: Pasronka He()TenpoayKTOB.

1. C xaKkoii 1epto MPUMEHSIETCS peKTuduKaIms?

2. Yto Takoe K03(pPUIMEHT OTHOCUTEIBHOI JeTydecT?

3. Kakumu mapamerpaMu MOKHO BIIUSATH HA MPOIECC peKTU(HUKAITIN?

4. Yro Takoe napuuajibHO€E JaBicHHUE?

5. 17151 4ero oCyIIecTBIISIIOT BAKYYMHYIO ITEPETOHKY HEPTSHBIX (Ppakiuii?
6. OOBsiICHUTE MPUHIUIT paOOTHI HACATIOYHON KOJIOHHBI.

7. HazoBuTe ocHOBHBIEC HEDTAHBIE (DPAKLMU U TApAMETPhI UX EPETOHKH.

Pasnen S Mexanuueckue npouyeccol

Tema: Mexannuyeckue mpouecchl.

1. Kakue OCHOBHBIE y3JIbI BKJIFOYAET IIEKOBas IPOOHIIKA.

2. HauepTuTe cXeMbl IIIEKOBBIX IPOOUIIOK.

3. OOBsicHUTE 3aKOH pacipeaeseHus Gppakiuii pa3apoOIeHHOro MaTepHrana.

4. Kak mpoucxoauT pasjeseHre Ha (ppakLuy ChIIy4ero MaTepuia rnocie ApooieHus..
5. Uto TaKkoe peruKiI npu ApoOIeHUH.

6. Haueptute cxemy pa3MOJIbHOM MaIIUHBI.

o wdE

10.
11.

12.

13.

14.

15
16
17
18

JK3aMeHALMOHHbIE TeOpeTHYEeCKHe BONPOCHI.(6 cemecTp)

KunxoctrHast sxcTpakuus. OOmas XxapakTepucTrKa mpoiecca.

DKCTPaKTOPHI C HEMTPEPHIBHBIM KOHTAKTOM (a3.

DKCTPAKTOPHI CO CTYNEHYATHIM KOHTAKTOM (ha3.

OCHOBHBIE CXEMBI 3KCTPAKIIUH.

Br160op skcTparenTa.

PacueT oHOKpaTHOM AKCTpaKIuH. (IMTPU TOJHON B3aMMHOW HEPACTBOPUMOCTH KOMITOHEH-
TOB)

PacueT mpoTHBOTOYHOM SKCTPAKITUH. .(IIPU TTOJIHON B3aMMHOW HEPACTBOPUMOCTH KOM-
MTOHEHTOB)

@®a30BO€ pABHOBECHUE IKCTPAKIIUH MPHU YACTUYHON B3aUMHOW PACTBOPUMOCTH IKCTpa-
TeHTa U pa30aBUTEIIS.

TpeyronbHble AUarpaMMBbl 17151 IPOIECCOB AKCTPAKIUH.

[IpaBuso peruara B TpEyroybHBIX AMarpaMMax IpH dKCTPAKIUU.

OnHoKpaTHast SKCTPaKIMS TPU YaCTUYHON B3aMMHOM pacTBOPUMOCTH SKCTPAreHTa 1
pazbaBuTes.

[TapunanbHas SKCTpaKIKs IPU YACTUYHOM B3aUMHOM paCTBOPUMOCTH SKCTpAareHTa u
pazbaBuTes.

HenpepbiBHast MPOTUBOTOYHASA SKCTPAKIUA MPU YACTUYHOW B3aMMHOM PaCTBOPUMOCTH
JKCTpareHTa u pa30aBuTeNs.

OnpeneneHus yucia CTyneHenl Mpu SKCTPAKIUK.
. Ancop6rusi. OcHoBHBIC TOHATHS. O0IaCTh TPUMEHEHUS.
. Ancop6enTsl. CBOICTBA U UX BBIOOD.
. OU3UKO-XUMUYECKHE OCHOBBI aICOPOIIMOHHBIX MTPOIIECCOB.
. KpuBsie ancopOLHOHHOTO paBHOBECHS.



19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51l
52.
53.
54.
55.
56.
S7.
58.
59.
60.
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AncopOepbl HENPepHIBHOTO ACUCTBUS C MICEBI00KIKEHBIM CIIOEM COpOEHTA.
Ancop6epbl HEMTPEPhIBHOTO IEHCTBUS C IBUXKYILIUMCS CIIOEM COPOEHTA.
TexXHONIOrHYeCKU pacueT aICOPOIIMOHHBIX MTPOIIECCOB.

3amaua mpOeKTUPOBAHUS (acopOIHsI).

OnpeneneHre AMHAMUYECKOH eMKOCTH COpOEHTA.

Pacuer konuuecTBa 1ecopOMpyeMoOro moriomaeMoro KOMIOHEHTa.

Cymka marepuanoB. [IpuMeHeHne B XUMUYECKOM TEXHOJIOTUH.

PaboTta u KOHCTPYKIMSI KOHBEKTUBHBIX CYIIMIBHBIX aIlapaToB.
CrenuanbHble CYIIWIbHBIE aNlllapaThl KOHCTPYKIUS , HA3HAUYCHHE.
OU3NKO-XUMHUYECKHE OCHOBBI MTPOIIecca KOHBEKTUBHOM CYIIKH.

Pacuer no nuarpamme |-X uist BiaxHOro BO3/ayXa.

PaBHOBecHe npu CyIlIKe.

IIpocras cymmuika.

MHoOro3oHajnbHasi CyIIniIKa.

Cymmika ¢ 9aCTUYHBIM BO3BPaTOM OTPaOOTAaHHOTO BO3TyXa.

Kunernka nponecca cymku.

CymHoCTh nporecca KpucTasIn3altu.

Oco0eHHOCTH TIpolLiecca KpUCTaIU3alHH.

®da30B0€ paBHOBECHE MPH KPUCTALTU3ALUU. ( PACCMOTPETh CIIy4ail OTHOKOMIIOHEHTHOM
CHUCTEMBbI, ONHApHOM M TPONHOI cMeceit).

Kuneruka npoiiecca KpucTain3aiuu.

OpakuMOHHAs KPUCTAJUTA3AIIMSL.

PactBopenue u BrlenaunBanue , OCHOBHAsi XapaKTEPUCTUKHU MTPOLIECCOB.
Ammapartsl 1715 IPOLECCOB BhIIIETaYUBAHMUS.

DU3NKO-XUMHYECKUE OCHOBBI PACTBOPEHUS TBEP/IBIX BEILIECTB.

Kunertuka nporeccoB pacTBOpEHUSI.

CxeMbl ITpoLIECCOB paCTBOPEHUS

Cyo6mumarus u aecyonumanus. OcHOBHBIE onpeneneHus. O0acTu MpUMEHEHHUS.
OU3NKO-XUMHUYECKHE OCHOBBI CYOTMMAIINH U JIECYOIUMAIINH.
Opranu3anusi MpoIeccoB CyOIMMaIuy 1 AecyOImMaIium.
TexHOMOrHUECKUil pacu€T MPOLECCOB CYOIUMAIIHH.

O6nacTu NpUMEHEHHUs1 yMEPEHHOTO OXJIaXKICHUSI.

[TapoBas xonmoauapHasT MaIIMHA.

KomnpeccrnonHas xonoanabHas MalliHa.

PaGoune Tena XonoaMIbHBIX MAIIMH, XJIaJareHThI.

O6nacTi MpUMEHEHHS TITyOOKOT0 OXJIAXKICHUS.

Amnmaparypa Juist IpoLecCOB TITyOOKOTO OXJIaXKICHHUS.

Knaccudukanus pazMosibHbIX MalllMH. 3aTpaThl SHEPTUH HAa U3METIbUYCHHUE.
VY CTpoiicTBO U MPUHIMIT PA0OTHI MIEKOBBIX IPOOHIIOK.

YCeTpoicTBO M MPUHITUT PAOOTHI BAIKOBBIX JTPOOUIIOK.

YcTpoiicTBO U IPUHIHI PabOoThl GapabaHHBIX METbHHII.

I'poxodenue. YcTpoicTBO rpOXOTOB.

KomOnHupoBaHHbIE TPOIECCHI.
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JIucr perucrpaunu usmMenenui k PII/{

Howmep nporokoina 3acenanus kadeapsi,
JaTa yTBEP)KACHUS U3MEHECHUS

KonnuectBo
CTpaHMI]
N3MEHEHUS

Iloamuce
pa3paboTunka

PIIJI
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