OHrenbCCKU TEXHOIOTHUECKUA HHCTUTYT (punuan) ¢eaepaibHOro rocy1apcTBEHHOTO
OIOPKETHOTO 00pa30BaTEILHOTO YUPEKACHUS BBICIIETO 00pa30BaHuUs
«CapaToBCKuid rOCy1apCTBEHHBIN TEXHUYECKUI YHUBEpCUTET MeHH ['arapuna 0. A.»

Kadenpa «Texnonorust u o00py0BaHUE XUMHUUECKUX, HEPTETa30BbIX U MUIIEBBIX
IPOU3BOJICTBY

PABOYAS ITPOT'PAMMA
10 TUCUHUIIIINHE
b.1.2.13 «IIpoueccsl n annaparsl He(TEra30BbIX MPOU3BOJICTBY
HarnpasieHus noaroroBku 21.03.01 «HedrerazoBoe aemo»
[Ipodune «Dxcrutyaranus u 00CTyKUBAHUE TEXHOJOTHYECKUX OOBEKTOB
He(TEra3oBOro NpoOU3BOCTBAY

dbopma 0O0yueHus — ouHast
Kypc — 4
cemectp — 7
3a4ETHBIX €OUHUL] — 6
YacoB B HEJIEIO — 5
BCero 4acoB — 216
B TOM YHCJIC:
JIEKIIUU — 32
MPAaKTHUECKNUE 3aHATUSA — 32
nabopaTopHble 3aHsATUSA — 16
camocTosaTenbHas pabora — 136
3a4eT — HeT
PK3aMEH — / CEMeCTp
PI'P — ner
KypcoBasi paboTta — 7 cemecTp
KYpPCOBOM ITPOEKT — HET
PaGouas nporpamma o0GcysK/1eHa Ha 3ace/laHHH
Kadepel TOXII
19 urons 2023 r.. nporokoin Nel3
3as. kKaenpoit b HIL JleBkuna

PaGouas nporpamma yTBep:k/IeHa Ha 3acelaHuH
YMKH nanpagsaenaunss HOI /|

23 mons 2023 1., npotokon Ne5

Ipencenarens YMKH _t b e, HUIL JleBkuna

Caparos 2023



1. lean u 3a7a4y TUCIHILTHHBI

Llens mpenopaBaHusl AMCUUIUIMHBL TIOATOTOBKA OakajJaBpOB il HPOH3BOJICTBEHHOM,
MIPOEKTHO-KOHCTPYKTOPCKOM UM  HCCIEA0BATEIbCKOM JEATENIbHOCTH B 00JacTU CO3JaHus U
HKCIUTyaTaIl[Mi TEXHOJIIOTHYECKOT0 000py10BaHHs HE(TETa30BbIX IPOU3BO/ICTB.

3HaHUS W YMEHHS, MOJIyY€HHbIE NpPHU HU3YUYEHUU Kypca HEOOXOIWMBI Ui MPOBEIACHHS
TEXHOJIOTHYECKUX PACUYe€TOB OCHOBHBIX IPOLIECCOB U aIMapaToB He(TEra3oBbIX MPOU3BOACTB, a
TaK>Ke IPU BBITIOJHEHUH KYPCOBOM M BBITYCKHOW KBaJIM(DUKAIIMOHHOM pabOTHI.

3amauy M3y4yeHUS JAUCLUIUIMHBL H3Y4YEHHE METOJOB pAacyeTa OCHOBHBIX IIPOLIECCOB U
anmnaparoB He(TEra3oBbIX MPOU3BOJICTB, O3HAKOMIICHHE C TEXHOJIOTHEH OCHOBHBIX MPOIECCOB U MX
anmaparypHeiM odopmieHHeM, a Takke (OPMHPOBAHHE TPAKTUYECKUX HABBIKOB DELICHUS
KOHKPETHBIX TEXHUYECKHUX 3aJa4 U yYMEHUS IPOECKTUPOBATH TUIIOBBIE TEXHOJIOTMYECKHUE CXEMBI
OCHOBHBIX IIPOIIECCOB B HE()TETra30BOM OTPACIIH.

2. MecTo aucuunjunsl B crpykrype OOII BO

«[Ipoueccel 1 anmaparbl He(TErazoBbIX MNPOU3BOACTBY» BXOAUT B IE€PEUECHb TUCLUILINH
(BapmatmBHass 4acth) (b.1.2) ocHOBHOI 00pa3oBaTeNbHOW MporpaMMbl OakajaBpuara IO
Hanpasienuio 21.03.01 «HedTrerazosoe neno».

Jucnunnuna O6a3upyercss Ha MPEeABApUTEIBHOM H3Y4YEHHH cleqyromux Kypcos: b.1.1.5
Maremaruka, b.1.1.6 ®usmka, b.1.2.5 Mexanuka xuakocth W raza, 1.2.7 T'mapaBiuka wu
HedTeraszopas rugpomexanuka, b.1.1.15 Xumus nedtu u raza. HeoOxonuMpiMu  yCIOBUSIMH JJIs1
OCBOCHHS JTUCIHIUIMHBI SBISIOTCSA: 3HAHWE OCHOBHBIX 3aKOHOB (DM3MKHM M MAaTEMAaTHKH, YMEHUS
peliaTte KOHKPETHBIE 3a7aud OMpPEJEICHHON CTeNEeHU CIOKHOCTH, BIaJICHUE CUCTEMOM 3HaHHIH,
dbopmupytomeid GU3NYECKy0 KapTUHY B 00JIACTH CO3/aHMS M JIKCIUTyaTallud TEXHOJIOTHYECKOTO
o0opynoBaHusi HePTEra30BbIX MPOU3BOJCTB. 3HAHMS, YMEHUS U HABBIKH, MOTYYCHHBIE CTyIEHTaMHU
B IpOLECCe M3YyYEHUS AUCLUIUIMHBI, SIBISIOTCS 0a30i Ui HM3Y4YeHMs CIAEAYIOUIUX TUCIUIUINH:
b.1.2.14 OGopynoBaHMe XUMHUYECKMX M  He(pTeXUMHUECKUX mpousBoacts, b.1.3.7.1
MaremaTnueckoe MOJEIMPOBAHUE M ONTHUMM3AIUS TEIJIO- M MacCOOOMEHHBIX IPOLIECCOB H
YCTaHOBOK.

3. TpeboBaHus K pe3yJbTaTaM 0CBOCHHUS JHCUMIIIMHBI

N3yueHne JUCHUIUIMHBI HAPaBJI€HO HAa (POPMHUPOBAHUE CIIETYIOIUX KOMIIETEHIIHMM:

- CIIOCOOHOCTH Y4YacTBOBAaTh B IMPOSKTUPOBAHMHM TEXHUYECKHX OOBEKTOB, CHCTEM W
TEXHOJIOTHYECKUX MPOLIECCOB C YYETOM HIKOHOMHUYECKUX, SKOJIOTUYECKHUX, COLMATBHBIX U APYTHX
orpannuennit (OI1K-2);

- CIIOCOOHOCTH BHEAPSTHh HOBYIO TEXHUKY M niepenoBbie TexHoioruu (I1K-1).

B pe3ynbpTare 0CBOSHHSI IUCIUILTAHBI 00yYarOIIUHCS JOJDKEH IEMOHCTPUPOBATH CIIEAYIOIHNE
pe3yibTaThl 00pa3oBaHusl.

CTylleHT NOJKEH 3HATH:

- IEPBUYHBIA MaTepuall IPU MPOSKTUPOBAHUN TEXHUUECKUX OOBEKTOB M CIIOCOOBI 00pabOTKU
storo marepuaina (OITK-2);

- OCHOBBI paboThl Ha DBM (OIIK-2);

- HOpMaTHBHO-TeXHHUYeCKyto mokymenTanuio (ITK-1);

- METOIbl OLIEHKU (PPEKTUBHOCTH BHEAPEHHSI HOBOM TEXHUKH M TE€XHOJIOTHH, OpTaHU3aLuN
TPpy/Zla, pallMOHATU3aTOPCKUX TMPEIOKEHNNA U M300peTeHUH, a Takke TpeOoBaHUs (enepanbHBIX,
JIOKQJIbHBIX HOPMATHUBHBIX aKTOB, WHCTPYKIUH, NpPaBUI TIO TPOMBIIJICHHOW W MOXKapHOU
6e3omacHocTH, oxpane Tpyaa (ITK-1).

CTyneHT JOKEH yMETh:



- ONpeAeNATh NPUHLHUIHUANBHBIE Pa3IuuMs B MOAXOJAaX K IMPOEKTUPOBAHUIO TEXHUYECKUX
O00BEKTOB, CUCTEM M TEXHOJOI'MUECKUX IPOLECCOB, C YYETOM 3KOHOMUYECKHX, HKOJOTHUYECKHUX,
COIMAJIbHBIX | Apyrux orpanuyenuit (OI1K-2);

- aHaIM3MPOBATh XOJI pealu3aluu TpeOOBaHUN paboyero MNpPOEKTa IPH BBITOJHEHUU
TEXHOJOTMYECKUX MPOLECCOB, BHOCHTh KOPPEKTUPOBKY B MpoekTHbIe naHHbie (OI1K-2);

- OLIEHUBATh CXOJUMOCTb PE3YyJbTaTOB PACUETOB, MOJIYYAEMbIX 10 PA3IMYHBIM METOJUKAM

(OTIK-2);

- paspabaThiBaTh MPOEKTHYIO U paboOUyl0 TEXHMUYECKYIO JAOKYMEHTAIMIO, TEXHUYECKHE
3aJaHisT Ha MPOCKTHO-KOHCTPYKTOPCKHE pPabOThl, pa30HpaTbcsi B HOPMATHBHO-TEXHHUYECKOU
JOKYMEHTAIIUH, YATATh YEPTEIKH, CXEMBI M IIPOUUE HOpMaTHBHbIC ToKyMeHThI ([TK-1);

- IPOBOJUTHh TEXHUKO-3KOHOMMUYECKYIO OLEHKY IIAHUPYEMBIX MEPOIPUATHUN 11O BHEJPEHUIO
HOBOrO0 00OpY/AOBaHHS W OPraHUW30BbIBaTH IPOBEIECHUE MOHTa)ka HOBOrO O0OOPYIOBaHUSA Ha

TexHosioruueckux oowvekrax (ITK-1).
CTyIeHT JOKEH BIIAJICTh:

- HaBbIKaMu paboThl Ha DBM, ncnosb3ys HOBbIe METO/IbI U makeThl nmporpamm (OITK-2);
- METOJUKaMH IPOCKTHPOBAHUS TEXHUYECKUX OOBEKTOB, CHCTEM M TEXHOJOIMUYECKUX
IIPOLIECCOB, C YYE€TOM SKOHOMMYECKHX, JKOJIOIMYECKUX, COLMAIBHBIX U JAPYrUX OrpaHUYEHUI

(OIIK-2);

- HaBBIKAMH 110 OOECIIEYCHHIO BBINIOJHEHUSI DPA0OT, CBS3aHHBIX C IEPEBOOPYKECHUEM,
KallUTaJIbHBIM PEMOHTOM M MOJEPHHU3ALMEH TEXHOJOIMUECKUX OOBEKTOB, IIPOBEACHUIO MOHTaKa
HOBOT'O 000PY/IOBaHUS Ha TeXHOJormueckux oobekrax (I1K-1);

- HaBbIKaMHM II0 IOATOTOBKE IIPEIUIOKEHUS B IUIAHBI BHEAPEHHS HOBOW TEXHHUKM U
000py/I0BaHusl, B IUIAHBI PEKOHCTPYKIIHIA IPOU3BOACTBEHHBIX 00bekTOB ([TK-1).

HepequL INIAHUPYEMBIX PC3YJIbTAaTOB O6y‘I€HI/IH mo JUCHUILIMHEC,

COOTHCCCHHBIX C

MJIAaHUPYEMBIMU PE3yJIbTaTaMH OCBOCHUS 00pa30BaTEIHLHON MPOTPaMMBL.

Koxa u HauMeHOBaHNE KOMIIETEHITNH
(pe3ynbTaT OCBOCHUS)

Koz u HanMeHoBaHNE HHIUKATOPA JOCTHKECHHUS
KOMITETEHIMH (COCTaBISIONIEH KOMIIETEHIIMN)

OIIK-2. CrnocobeH yudacTBOBaTh B

MPOEKTUPOBAHUU TEXHUYECKUX
00BEKTOB, CHCTEM H
TEXHOJIOTHYECKHX  TPOIECCOB  C
y4eTOM DKOHOMMYECKHUX,
JKOJIOTMYECKUX, COLHAIBHBIX U

JIPYIUX OrPAaHUYEHHN.

NJI-1lonk-2 YyacTByeT B cOope 1 00pabOTKe MEPBUYHBIX
MaTEPUAJIOB IIPU MPOEKTUPOBAHUYU TEXHUYECKUX
00BEKTOB.

N-2onk-2 Onpenenser NpUHLIUNHAIBHBIE DPAa3IUYUs B
MO/IX0/IaX K IMPOEKTHUPOBAHUIO TEXHUYECKUX OOBEKTOB,
CUCTEM U TEXHOJIOTMYECKUX IIPOLECCOB, C YYETOM
SKOHOMMYECKHUX, IKOJIOTUYECKUX, COLUATIbHBIX U IPYTHX
OTpaHUYECHUH.

N-3onk-2 AHaIM3UpyeT XOJ peanu3aluu TpeOoBaHUI
paboyero mpoekTa MpU BHIOJHEHUH TEXHOJIOTMUYECKUX
IIPOLIECCOB, B CHJy CBOE€M KOMIIETEHIIMM BHOCHUT
KOPPEKTUPOBKY B IMPOEKTHbIE TaHHBIE.

U-4omk->  OueHuBaeT  CXOOUMOCTb  pe3yJbTaTOB
pacyeToB, MOIYYaeMbIX [0 Pa3IUYHBIM METOIMKAM.
NI-50mnk-2 Obnamaer HaBbIKaMU paboThl ¢ OBM,
MCIIOJIb3YSl HOBBIE€ METObI U TTAKEThI TPOTPAMM.

[1K-1 CriocobeH BHEAPSITH HOBYIO
TEXHUKY U TIEPE/IOBbIE TEXHOJIOTHUU.

U-1nk-1 3Haer MeTtoasl OHEHKH A(PPEeKTUBHOCTH
BHEJPEHHsI HOBOM TEXHUKHM M TEXHOJIOTUH, OpraHU3aLUuU
TpyZa, paIMOHATIN3aTOPCKUX MpeI0KEHU I u
n3o0pereHuii, a Takxke TpeOoBaHUSA (enepanbHbIX,
JIOKAJIbHBIX HOPMATUBHBIX AKTOB, MHCTPYKIMH, MpaBUII
M0 MPOMBIIIUIEHHON U MOXapHOH 0€30MacHOCTH, OXpaHe
Tpyza.

N-2nk1  CnocoOGen  pa3pabarhiBaTh MNPOCKTHYIO H
pabouyl0 TEXHUYECKYI0 JOKYMEHTAILMI0, TEXHUYECKUE




3aJlaHus  Ha  IPOCKTHO-KOHCTPYKTOPCKHE  padOThI,
pa3buparbcs B HOPMATHBHO-TEXHUYECKOMN
JOKYMEHTAI[UH, YUTaTh YEPTEXKH, CXEMbl W IIPOYHE
HOPMATHUBHBIC JOKYMCHTHI.

NJI-3nk-1 Cnocoben MIPOBOJIUTH TEXHUKO-
SKOHOMHYCCKYIO OLCHKY IUIAHUPYEMbIX MEPOIPUITHI
10 BHEJIPCHHUIO HOBOT'O 00opyIoBaHUs u
OpPraHU30BBIBATH  MPOBEJACHUE  MOHTaXa  HOBOTO
000pYy/I0BaHUS HA TEXHOJOTHYCCKUX 00BEKTAX.

N-4nk1  OO6namaer 3HAHUAMHU 1O  OOECIICUCHUIO
BBITIOJTHEHUST PAa0OT, CBSA3aHHBIX C IEPEBOOPYIKCHUEM,
KaluTaIbHBIM PEMOHTOM u MOJIepHHU3aIUeH
TEXHOJOTMYECKHX OOBEKTOB, ITPOBEJACHUIO MOHTa)Xa
HOBOT'0 00OPY/JIOBaHHS HA TEXHOJIOTHYECKUX OOBEKTAX.
U/1-5nk1  OOmagaer 3HAHMSMH IO  IOATOTOBKE
MPE/UIOKEHUST B IUIAHBI BHEIPEHUS HOBOH TEXHUKH U
00opy0BaHus, B IIJIAHBI PEKOHCTPYKITHIA

IIPONU3BOJACTBCHHBIX O0OBEKTOB.

KOI[ N HAMMCHOBAHUC MHAUKATOpPA OJOCTHKCHUSA
KOMIICTCHII N

HanMenoBanwue 1mokasaress OlleHUBaHUS
(pe3ynbTara 00yueHus 0 TUCIUILINHE)

NJI-1lonk-2 YuactByeT B coope u oOpadboTke
NEPBUYHBIX MATEPHAJIOB MTPHU IPOCKTHPOBAHUHT
TEXHUYECKUX OOBEKTOB.

3HaeT OCHOBBI MPOEKTUPOBAHMS TEXHOJIOTHI U
o0opy/soBaHUST HE(PTEra3oBBIX HPOU3BOJCTB,
yMeeT aHaTU3UpOBaTh, CUCTEMATHU3UPOBATh H
o0pabaTbIBaTh COOpPAHHBIN MaTepHall.

NI-20mk-2 Omnpenenser NPUHLHAIHAJIbHBIE
pasnnqnﬂ B IIoaxXomax K HpOGKTHpOBaHI/IIO

YMeer pas3inyarb IIPOEKTUPOBAHUE
TEXHUYECKUX 00BEKTOB, CHCTEM u

TCXHHUYCCKHUX O6”I)€KTOB, CUCTCM nu
TEXHOJOTMYECKUX  MPOLECCOB, €  yYETOM

HDKOHOMUYECKUX, SKOJIOTMUYECKHUX, COLUAIbHBIX
Y IPYTUX OTPAHUYEHUM.

TEXHOJIOTHYCCKUX ITPOLCCCOB.

NJ-3omk-2 AHanM3upyeT XojA pealu3aluu
TpeOoBaHUI pabouero IpoeKTa npu
BBINIOJITHEHUM TEXHOJIOTMYECKUX IPOLECCOB, B
cuiy CBOEH KOMIIETEHIIUU BHOCHUT
KOPPEKTUPOBKY B IPOEKTHBIE IAHHBIE.

3HaeT TpeOOBaHUs PabOYUX MPOEKTOB, MOXKET
BHECTH KOPPEKTUPOBKY B IIPOCKTHBIE TAHHBIC.

NJI-4ork-2 OleHuBaeT CXOQUMOCTh PE3YIBTaTOB

BJ'IaJIGCT pa3iIndYHbBIMU MCETOAWKAMHKU pacyeTa

pacueToB, TOMYy4YaeMBIX IO  PA3JIMYHBIM | POIIECCOB W  ammapaTtoB  He(TerasoBhIX

METOIUKAM. MPOW3BOJICTB; AHAIM3HPYET W  OICHUBAET
MOJTy4YEHHBIC PE3YNbTaTHI.

U-50nk2 O6namaer HaBbIKaMu pPabOTHI ¢

OBM, wucnonp3ys HOBBIE METOABl U IAKETHI
IPOrPaMM.

VYmeer paborate Ha OBM, mpumeHsisi makeTsl
IIporpamm.

NI-1nk-1 3Haer METO/IBI OLIEHKU
. Hcnone3yeT Meronbl OmeHKH 3(pQeKTUBHOCTH
7 (HEeKTUBHOCTH BHEAPEHUS HOBOW TEXHUKH W .
BHEJPCHUS HOBOH TEXHHKH W TEXHOJOTHH B
TEXHOJIOTHH, OpTaHH3AIHH Tpyna, .
. He(Tera3oBoi orpaciu, ymeeT paboTarh C
paIoHaTN3aTOPCKUX MIPEITI0KEHU N u . .
. HOPMAaTHUBHO-TEXHUYECKON JIOKyMEHTaluen B
M300pETeHUH, a TaKKe TpeOOBaHMS
obnacTu oOpraHu3allMd W OXpaHbl Tpyna, a
benepanbHBIX, TOKAITBHBIX HOPMAaTUBHBIX aKTOB, . .
TaKXKe€  TNPOMBIIUIGHHOW W TOXKapHOM

WHCTPYKIMH, TpPaBWwil MO MNPOMBIIIJIEHHOW H
MOKapHOU OE30MacCHOCTH, OXpaHe TPYHA.

6e30macHOCTH He(TEra30BbIX IPOU3BOJICTB.




Kon n HanMeHoBaHMEe WHIUKATOPA JOCTHIKEHUS
KOMIIETEHIINHU

HaunMeHoBaHMe moKka3aTesis OLlCHUBAHUS
(pe3ynbrara 00ydeHus 0 TUCITUTLINHE)

N1-2nk-1 Criocoben pa3padbaTpiBaTh MPOSKTHYIO
U pabodyr0 TEXHHYECKYI JOKYMEHTAIUIO,

Pa3Oupaercs B  HOPMaTHBHO-TEXHUYECKON
JIOKYMEHTAIlMK, YCHEIIHO MPUMEHSET €€ s

TEeXHHUYECKHE 3a7aHus Ha HPOEKTHO-
IPOLIECCOB W YCTaHOBOK  HE(TEra3oBBIX
KOHCTPYKTOPCKHE paboThl, pa3duparbcsi B
N NPOM3BOJCTB,  NPUHMMAET  y4dacTue B
HOPMaTHBHO-TEXHHYECKOM JOKYMEHTAIIH,
pa3zpaboTke MIPOEKTHBIX u pabouunx
YUTaTh  YEepPTeXKH, CXEMbl W MpoYHe
JIOKYMEHTOB.
HOPMAaTHBHBIE JIOKYMCHTHI.
NJI-3nk-1  CrnocobeH MpoBOIUTH — TEXHHKO-
SKOHOMUYECKYIO OLICHKY IUTAHUPYEMBIX
B JlaeT  TEXHUKO-PKOHOMHYECKYIO OLICHKY
MEpPONPHUATHIA 1O  BHEAPEHUI0  HOBOTO N
IUIAHUPYEMBIX MEPONPHUATUN IO BHEAPEHUIO
000py/IOBaHUSI U OPraHU30BBIBATh IPOBEACHUE
HOBOT'O 000PY/IOBAHUS.
MOHTaXa HOBOTO 000opyI0BaHUs Ha

TEXHOJIOTHYECKUX 00BEKTaX.

NJ1-4mix-1 Ob6namaer 3HAHUSIME TI0 00ECTICUSHUTO
BBITTOJTHEHHSI pabor, CBSI3aHHBIX c
MIEPEBOOPYKEHUEM, KATUTAIBHBIM PEMOHTOM U
MOJICPHU3AIIMECH TEXHOJIOTHYECKUX OOBEKTOB,
NPOBEJICHUIO MOHTaXa HOBOTO 00OpYIOBaHHUS
Ha TEXHOJIOTHYECKUX 00BEKTAX.

3HaeT nepenoBbie METOAbl PEMOHTA U MOHTaXa
000pysoBaHus, CIIOCOOBI €r0 MOJCPHU3ALNH, U
PEKOHCTPYKIIUN TEXHOJOTUYECKHX OOBEKTOB,
IPUMEHSAET  METOAbl  MOJECIHUPOBAHUA U
ONTHMU3ALMU TEXHUYECKUX YCTPOMCTB.

N/1-5nk-1 O0OnamaeT 3HaHMSAMHU 10 ITOATOTOBKE
OPEUIOKEHUST B IUIAHBl BHEIPEHHS HOBOMU
TEXHHKA W O0OpyaOBaHHs, B  IUIAHBI
PEKOHCTPYKIIHMIA TPOU3BOICTBEHHBIX 00BEKTOB.

Crniocoben
BHE/IPCHUU HOBBIX

00opyIoBaHUs W
TEXHHUUYECKUX CHCTEM IMpHU
IMPON3BOJCTBCHHBIX OOBEKTOB.

BHOCUTb  MPEIJIOKEHUA  MpH
TEXHOJIOTUN "
OIITUMU3ALIUNA

PEKOHCTPYKIUHI

4. Pacrlpe)leﬂeﬂne TPYAOEMKOCTH ITUCHUIIJIMHBI ITIO TEMaM U BUAaM 3aHATHH

No No No Yacel / U3 HUX B HHTEPAKTUBHOMN (hopme
Moy Hez[c;m/l TelVILI Haumenosanue Beero | Jlexu JIabopa- | [TpakTu- CPC
st TEMBI TOpHBIE | YecKue
7 ceMecTp
1 1 1 BBoaHas yacte 2 2 - - -
1-3 2 I'uapomexannveckue 50 4 16 4 26
TIPOIIECCHI
2 4,5 3 OcCHOBBI TeMIONEpeaaun 22 6 6 10
6-9 4 Tennobie mpolecchl 44 6 8 30
3 10, 11 5 OcHOBBI Maccomnepeaayn 22 6 6 10
4 19-16 5 MaccooOMeHHbBIE 56 8 8 40
TIPOIIECCHI
Bcero 216 32 16 32 136




5. CoaeprxkaHue JIEKIMOHHOI0 Kypca

Bcero
JacoB

Ne
JIEKI{UHA

Tema nexuuu.
Bormpocsl, orpabaTeiBacMbIe Ha JIEKITHH

YyebOHO-
METOINYECKOE
oOecrieuenue

3

4

5

1

BBomnas  wacte. [lpenmer w  3amaum  Kypca.
Krnaccudukanus OCHOBHBIX MPOILIECCOB HEPTETa30BhIX
NPOM3BOJICTB TI0 HA3HAUEHHWIO M CIOCOOY IPOBEICHHMS.
3ajmaua pacuera ImpoleccoB u anmaparoB. OOuue
NPUHIUITBI aHAJIM3a U pacydeTa MPOIECCOB U alapaToB.

1,3

I'mppomexannveckue MPOLIECCHL. Knaccudukanus
HEOTHOPOIHBIX CHCTEM. MeTonasl pazzaeneHus
HEOTHOPOIHBIX CHCTEM. MarepuanbHbIi OastaHc
npoieccoB pazaeneHus. OcaxaeHue noj ASHCTBUEM CHUIIbI
TSDKECTU. MeTobl OINpeNeNeHus] CKOPOCTH OCaXIACHUS,
KpUTEpHUAIbHbIE YPABHEHUS.

1,7

Ounprpanus. CiocoObl pUIBTpALIUU.
Lentpudyrupoanue. OTCTONHBIE ©  (UIBTPYIOIINE
neHTpudyru.

OuncTka razos.

[lepemenmBanue B JKUJIKUX Cpefax.

1,7

OcHoBbl Temmonepenaund. CrocoObl nepeHoca TEIIOTHI.
TeruioBele OanaHchl, OCHOBHOE ypaBHEHUE
teronepenayn. TemmonpoBogHocTh. 3akoH — Dypbe.
HuddepenunanbHoe  ypaBHEHME  TEIJIONPOBOJHOCTH.
YpaBHeHU TEIUIONPOBOJHOCTHU IIJIOCKOM 51
LWIMHPUYECKON CTCHKHU. TemnonpoBoIHOCTH
MHOT'OCJIOMHOW CTE€HKH.

==
Ul o

[Tepenaua Tenna kKoHBeKuMEH. MexaHW3M KOHBEKTHBHOTO
teriooOMeHa. 3akoH Hbplorona-Puxmana. VYpaBHeHue
TEIUIOOTAAYH. Juddepenunansaoe ypaBHEHUE
KOHBEKTUBHOIO  TemooOmeHa. TemmoBoe  monodue.
Kpurepuanbusle ypaBHeHHs TeruiooTAayd. OmbITHbIE
JaHHBIE 10 TerutooTAade. CIoXHas TEIUI00TAaYa.

1,5

Termonepenava. Temonepenaya yepe3 IUIOCKYHO U
LWIMHJIPUYECKYIO CTEHKHU MPU MOCTOSHHBIX TEMIIEpaTypax
TEIIOHOCUTENEH. Koaddunuent TEIUIONEPENAUH.
VpaBHeHHe  Teruionepedauyd  NpU  HOPSAMOTOKE U
IIPOTUBOTOKE  TemioHocutened. CpenHsisi  pa3HOCTh
TeMIIeparyp.

1,5

TemnoBeie mpoliecchl. TemnmooOMeHHBIE ammapaThl U
TerioHocuTenu. HarpeBanme, crmocoObl HarpeBaHusl W
HArpeBalolie areHThl. TpeOoBaHUS, NpEIbSIBIIEMbIE K
TEIJIOHOCHTEISAM.

1,57

HarpeBanue TOIIOYHBIMU ra3amu. HarpeBanue
BBICOKOTEMIIEPATYPHBIMU TEIIOHOCUTEIISIMHU.
BricokoTeMIieparypHble OpPraHUYECKHE TEIUIOHOCUTEIIH.
Harpesanue 31eKTprU4EeCKUM TOKOM.

OxnakAaeHue, OXJAKJAIOIKE AareHThl W CIIOCOOBI
oxnaxzaeHus. OxnaxnaeHue Boaou. McmapurenbHoe
OXJIUKJICHUE. AmNmaparbl  BO3AYIIHOTO  OXJIAKICHUS.

1,57




Konpaencanus napos.

Pacyer TemnooOMeHHBIX ammaparoB. TemioBoil pacder.
I'mpapaBauyeckuit pacyet. KOHCTpYKTHUBHBIN pacyer.

1,57

OcHoBBl  Maccomepenaud. Buigsl ~ MaccoOOMEHHBIX
npoueccoB. CriocoOs! BeipaxkeHus coctaBa ¢a3. [IpaBuio
¢a3. @a3oBoe paBHOBecue. JIMHNS paBHOBECHS.
MarepuanpHblii  OajlaHc. YpaBHEHHE paboyeill JTUHUU.
Hanpasnenue macconepenauu. CKOPOCTh Macconepeaay.
MonekynspHas u TypOyJIeHTHas muddy3us.
KoHBEKTHBHBII NIEPEHOC.

1,57

HuddepenunansHoe ypaBHEHUE KOHBEKTHBHOMN
mupdy3un.  MexaHM3M M MOJENIHM  IPOIIECCOB
Maccorepenayi. YpaBHeHHE Maccootnaud. IlomoOue
IIPOLIECCOB MEPEHOCAa MACChl. Y PaBHEHHE Maccolepeayu.
YpaBHEHHE aJIUTUBHOCTH (PA30BBIX COMPOTUBICHUIA.
O0beMHBIE KOX(PGUIIMEHTHI Maccomnepenaun. J[Buxymmas
cuia rmpoiieccoB Maccomnepenadn. CpenHsis IBUKYIIAS
cuwna. Yucno eauHun, nepeHoca. Beicota  equHUIIBI
nepenoca.  Koadduuument  usBneueHus.  BnusHue
IIepEMENINBAaHUS Ha CPEAHIOIO JABMKYILYIO CHITY.

1,57

Pacuer ocHOBHBIX pa3MepoB MacCOOOMEHHBIX aIIapaToB.
Pacuer numamerpa maccooOMeHHBIX ammaparoB. Pacuer
CKOpOCTHU 3axJ1eObIBaHUS HAaCaJJ0YHbIX KOJIOHH.
Mexrapenpuarsiii  yHoc. IlpemensHO pomyctumas u
pabouasi CKOpOCTh rasa (1mapa) B KOJIOHHE.

Boicota anmaparta. Pacduer BBICOTBI —ammapaToB C
HEIPEPBIBHBIM u CTYNEHYATHIM KOHTaKTOM.
AHanuTuueckuii M rpaoaHaIMTHUYECKUH  METObI
ONpeNeNIeHUs 4Yucia cTyneHed KoHTakTta. OnpeneneHue
YHUCJIa TEOPETUUYECKUX TapeJIoK.

1,2,4

AGcopbuus. PaBHoBecue npu abcopOunu. 3akoH ['eHpu.
MarepuanbHbiii Oananc abcopbuuu. Pacxon aGcopbenTa.
TemuoBoii 6ananc abcopOuuu.

Cxopoctb abcopbuuu. Xemocopobuus. lecopOuusi. Pacuer
abcopOepoB.

1,4,7

ITeperonka " pexkTudukanus XapakTepucTUKH
IByX(}a3HBIX CHCTEM Map-KUAKOCTb. MnaeanbHble W
peanbHble cMecH. 3akoH Payns. Ilpocras neperonka u ee
BU/IBL.

1,4,7

CxeMbl peKTU(UKAIMOHHBIX YCTAaHOBOK. MarepuanbHbIN
OamaHc  pEeKTU(DUKAIMOHHOW  KOJOHHBL.  YpaBHEHUS
pabounx JTMHUH.

1,4,7

MuHUMabHOE W JIEWCTBHUTENIBHOE (DJIIETMOBOE HHCIIO.
TennoBoil OanaHc peKTU(UKAMOHHONW KOJOHHBI. Pacuer
peKTU(UKALIMOHHBIX alIapaToB.

PexTudukaiysi MHOrOKOMIOHEHTHBIX CMeceH.

1,4,7

6. Conepxxanne KOJJIOKBUYMOB

[Tporpammoii 1 y4eOHBIM IJIAHOM HE TIPETYCMOTPECHBI.




7. IlepeyeHb NPaKTHYECKUX 3aHATHI

Bcero
4acoB

No
3aHATUSI

Tema IIPAKTUYCCKOI'O 3aHATHA. 3aﬂaHI/I${, BOITIPOCHI,
OTpa6aTbIBaeMbI€ Ha NPAKTHUYCCKOM 3aHATUU

YyebHo-

METOINYECKOE
o0ecrieueHue

[EEN
N

3

4

5

1,2

MarepuanpHblii  0ajJaHC — MPOIECCOB  pa3JeCHUs.
OmnpeneneHne CKOPOCTH OCAXKICHHS TOJ JeHCTBUEM
CHJI TSDKECTH.

Pacuer ¢unpTpoB, paboTalOmUX MPU MOCTOSHHON
Pa3HOCTH JIaBJICHHUH U C TIOCTOSIHHOW CKOPOCTBIO.
Pacuer oTCTOMHBIX W (UABTPYIOUIMX HEHTPUDYT.
Pacuer MoIHOCTH Ha IepeMeNIBaHue.

PacdeT ruipoIMHAMHUKH 3€PHHUCTHIX CIIOCB

2,4,5,7,8

3-5

3akoH @yppe. TemnonmpoBOAHOCTh  IUIOCKOH U
HWIMHAPUYECKON cTeHkH. [lepemada Teria TErIoOBBIM
u3nyyeHueMm. Teruoornada, pacder KodpuiueHTa
TEIIOOTAAYH.

TennoBsie 6anancel. OnpeneneHue TEIJIOBONH HArpy3Ku
TEIUI00OMEHHOTO armmapaTa u pacxoja TeIJIOHOCUTEIICH.
OrnpeziesieHne MOBEPXHOCTH TEINIOOOMEHA.

2,4,5,7,8

TennoBoi, ruapaBIMYECKUN U KOHCTPYKTUBHBIA pacueT
KOXYXOTPYOYaThIX TEIUIOOOMEHHUKOB.

2,4,5,7,8

10-12

CriocoObl  BelpakeHust cocraBa (a3. Ilepecuer wu3
OJIHOTO crocoba BbIpakeHUs cocTaBa (a3 B JAPYroi.
Tennopusnyeckne XapakTepUCTUKH  pPacTBOPOB B
3aBHCUMOCTH OT KOHIIEHTPAIIUU ¥ TeMIIepaTyphbl.

JIunus paBHoBecus. [locTpoeHue IMHUM paBHOBECHUS Ha
I-X-nuarpamme. YpaBHeHue paboyeil TMHUH.

2,4,5,7,8

13-16

MarepuanbHblii  OanaHc mpolecca peKTH(PHUKAIMH.
[TocTpoenue pabouux JUHUN Mpolecca peKTU(dUKALUU
Ha [-X-auarpamme.

TemnoBoit  GanmaHC — PEeKTHUPUKALMOHHON
Pacuer xkommuecTBa TeIuIa,
KOJIOHHBI.

Omnpenenenue AuaMeTpa U BHICOTHI KOJIOHHBI.
OmnpeneneHne  THIPABIUYECKOTO  CONMPOTHBIICHUS
KOJIOHHBIX allaparos.

KOJIOHHBI.
noaBoAUMOI0O B KY6

2,4,5,7,8

8. IlepeueHb 1a00paTOPHBIX padoT

Bcero
JacoB

HanmenoBanme nmabopaTtopHoii paboThI. 3a1aHus1, BOIIPOCHI,

0Tpa6aTLIBaCMLIC Ha J'Ia60paTOpHOM 3aHATHH

YyebHO-

METOINYECKOE
oOecrieuenne

N

4

3

D

Oca>1<11eH1/Ie TBECPABIX YaCTUIL IO }IeﬁCTBI/IeM CHJIBI TSXKCCTH.

9

4 HUccnenosanue
KHITIIIETO CIIOS

TUAPOJUHAMUYECKUX  3aKOHOMEpPHOCTEH

9

SN

OmnpeneneHne KOHCTAHT (PUITHTPAIIHH.

4 | OnpeneneHue pacxoaa SHEPTUU Ha IEPEMEILINBaHNUE.




9. 3amaHus V1A CaMOCTOSATEILHON PadoThI CTY1eHTOB

Ne Bcero 3agaHus, BONPOCHI, IJIsl CAMOCTOSITEIbHOTO U3YYEHHUS YuebHo-
TEMbl | 4acoB (3amanus) METOIUYECKOE
obecreyeHne
1 2 3 4

26 | KoHCTpYKIIMM OTCTOHHUKOB.

Knaccudukanus 1 KOHCTpYKIMS (QUITBTPOB.
Knaccudukanus 1 KOHCTpYKIUS HEHTPHPYT.

Y CTpoiiCTBO MEXaHUUYECKUX MEIAJIOK.

10 | TemmepaTypHOE TOJIC ¥ TEMIIEPATyPHBIN T'PAJVCHT.
OnpITHBIE JaHHBIE IO TEIUIOOTAAYe.

30 | HarpeBarormiue areHThl ¥ ClIOCOOBI HAarpeBaHUSI.
OXJaXJaroIIMe areHThl U CIIOCOOBI OXJIAXKICHUSI.
Krnaccudukanus nu KOHCTPYKIIMH TEJI000OMEHHBIX allapaTos.
MeToaukn pacueTa TeII000MEHHBIX aIlapaToB.

10 | Buasl MacCOOOMEHHBIX MPOIIECCOB.

CrniocoObI BEIpaKEHHS cocTaBa (as.

Koad dunmenTsl MaccooTauu M Maccomnepeadn.

40 | CxeMbl aOCOpPOIIMOHHBIX YCTAaHOBOK.

Koncrpykuus u pacyer abcopOIIMOHHBIX annapaToB.
CxeMbl peKTU(UKANMOHHBIX YCTAHOBOK.

KoHcTpykuus u pacyet pekTu(UKaIOHHBIX anmnapaTosB.
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10. PacyeTHo-rpaduyeckasi padora
[TporpamMmoii 1 y4eOHBIM IJTAHOM HE MPEeTyCMOTpEHa.
11. KypcoBas pa6ora

KypcoBast paboTa siBIsieTcs 3aKIIOUUTENBHBIM 3TalloM HM3Y4eHUs JUCHMIUIMHBL Ee nenbio
ABIIIOTCS 3aKpEIUIEHUE U YriIyOJIeHHe MOJYYEHHBIX CTYJEHTaMHM TE€OPETUYECKUX 3HAHUU IyTeM
pEeLIeHNs] KOHKPETHBIX PaCU€THO-KOHCTPYKTOPCKUX 3a/1ay 110 3aJJaHHOU TEME.

B kypcoBoii paboTe CTYIAEHT JOIKEH paccuuTaTh OCHOBHOM ammapar peKTHU(QHUKAIMOHHON
YCTAHOBKHM HEMPEPBIBHOTO JIEHCTBHS, ONpEAEIUTh OCHOBHBIE pa3Mephl ammapara U monolOpartb
anmnapar 3aJJaHHOTO TUIIA 110 KaTajloram.

KypcoBast paborta nomxHa cooTBeTcTBOBaTh BceM TpeboBanusiM ECKJ] u cocrosite u3
pacueTHO-MOSICHUTENbHOM 3aUCKU U rpaduueckoil yacTu.

PacueTHo-TIOsICHUTEIbHASA 3aIIMCKA K KypCOBOM padoTe T0IKHA COJIepKaTh:

- BBeJIeHUE, Ha3HAUYEHUE U 00J1acTh NPUMEHEHHUS IPOEKTUPYEMOM YCTaHOBKH;

- ONMCaHKE MPUHIMINAAIBHONW TEXHOJIOTMUECKON CXEMBI YCTAaHOBKH;

- TEXHOJIOTHYECKHE PacueThl U 0JI00p OCHOBHOTO 000PYIOBAHNUS;

- BBIBOJIBI;

- CIIUCOK MCMOJIb3yeMOH JIUTEPaTypHI.

I'paduueckas yacTb pabOTHI BKIIIOYAET:

- cOOpPOYHBII YepTeK OCHOBHOI'O TEXHOJIOIMUECKOI0 anmnapara;

- cOOpOYHBIEC YEPTEKHU Y3JI0B OCHOBHOTO arrapara.

Kypcosas pabora 3amuniaercss B KOMUCCHH IO KypCOBOMY ITPOEKTUPOBAHMIO.

Tembl, 3amanusi, yueOHO-METOJMUECKOE OOECIeUeHre I BBIOJHEHHUS KYpPCOBOW pabOTHI
npuBecHHI B [8].



12. KypcoBoii npoekT
[TporpamMmoii ¥ y4eOHBIM TUTAHOM HE TMPETYCMOTPEH.

13. ®oH OLEHOYHBIX CPECTB /IJIsl MPOBEAECHUS MPOMEKYTOYHON aTTeCTAIlUH
00y4arouUXcs Mo JUCHUILVIHHE (MOTYJII0)

Nzyuenne muctmmumnbl b.1.2.13 «IIpomeccel u ammapaTsl He(dTEra3oBBIX IPOU3BOICTBY»
HampaBlieHO Ha QopmupoBaHue KomnereHunwii: ooOmenpodeccnonanbubix  (OIIK-2) w
npodeccuonanbubix (I1K-1). Tlepeuenp mnokaszarened s COOTBETCTBYIOIIUX KOMITCTCHIIMMA
COCTaBJICH C YUYETOM MMEIOIIUXCS B IPOrpaMMe Mpo(ecCHOHAIBHOTO MOyl YMEHHUH U 3HAHHIA.

VYka3aHHble KOMIETEHIUH (POPMUPYIOTCSA B COOTBETCTBUU CO CIEIYIOIIUMHU dTalaMHu:

1. ®opmupoBaHuEe U pa3BUTHE TEOPETUUYECKUX 3HAHUMN, MPELYCMOTPEHHBIX YKa3aHHBIMHU
KOMIETSHIMSIMHU (JIEKIIMOHHBIE 3aHITHSI, CAMOCTOSITENIbHAsA paboTa CTyIEHTOB);

2. IlpuoOpereHre U pa3BUTHE MPAKTUYECKUX YMEHHH, MPEITyCMOTPEHHBIX KOMIIETEHIUSIMH
(mpakTHyecKue 1 1abopaTopHbIe 3aHATUS, CAMOCTOATEIbHAS padoTa CTYJACHTOB);

3. 3akpemjieHWE TEOPETUYECKUX 3HAHWUM, YMEHUH U  MPAKTUUYECKUX  HaBBIKOB,
MPEyCMOTPEHHBIX KOMIIETEHIIUSIMU, B XOJ€ pEIICHUS KOHKPETHBIX TEXHHMYECKHX 3a]ad Ha
IPAKTUYECKUX 3aHATUSAX, YCIICIIHON c/lauu 3a4yeTa.

CdopMUpOBaHHOCTh KOMIIETEHIIUM B paMKaX OCBOCHMS JAHHOW IHCHUIUIMHBI OI[CHHUBAETCS
10 TPEXYPOBHEBOM LIKAJIE:

- TIOPOTOBBIA YPOBEHb SIBISICTCS OOSI3aTENIHBIM JUIsI BCeX OOYYaIOIIMXCS MO 3aBEpIICHUH
OCBOEHUS AUCLUITIIUHBL;

- MPOJIBUHYTHI ypPOBEHb XapaKTEPU3YeTCS MPEBBIIICHMEM MHUHUMAIbHBIX XapaKTEPHUCTUK
c(OpMHUPOBAHHOCTH KOMITETEHIIUH 110 3aBEPIICHNN OCBOEHUS AUCIUIIIINHBL;

- BBICOKMH YpPOBEHb XapaKTEpU3yeTCd MAaKCUMaJIbHO BO3MOYKHOM BBIPaKEHHOCTBIO
KOMIIETEHIIMH U SIBJISIETCS BAXKHBIM KaU€CTBEHHBIM OPUEHTHPOM ISl CAMOCOBEPILIEHCTBOBAHUSI.

Jns xomnerenuu OTIK-2:

[ToporoBelii ypoBeHb OCBOEHHS KOMIIETEHLIMU: 3HAeT BHJbI HOPMAaTUBHO-TEXHUYECKOH
JOKYMEHTAllul TpH TMPOEKTUPOBAHMHM TEXHUYECKUX OOBEKTOB; pa3uyaeT MOAXOIbl K
MPOEKTUPOBAHUIO TEXHUUECKUX O0BEKTOB; yMeeT paborath Ha DBM.

[TposBUHYTHIM ypOBEHb OCBOCHMsI KOMIIETEHIMHM: yMeeT o0pabaTbiBaTh M aHAJIM3UPOBAThH
MaTepuan NpU MPOEKTUPOBAHUM TEXHHUYECKHX OOBEKTOB; IMPUMEHSET pa3IU4Hble METOIUKU
pacyera Hpu NMPOEKTUPOBAHUH OOBEKTOB M CHUCTEM; NMPUMEHSET I PEeIIeHUs MPOEKTHBIX 3a/1ad
IPOrpaMMHBIE TPOTYKTHI.

BbICOKMIT ypOBEHb OCBOEHMS KOMIIETEHIIUH: MPEAJIAraeT pa3InyHble IPOCKTHBIE PEUICHUS C
Y4€TOM 3KOHOMHUYECKHX, IKOJIOTUYECKUX, COLTUATBHBIX U IPYTUX OIpPaHUYEHUN; CIOCOOEH BHOCHUTD
KOPPEKTUPOBKY B IIPOEKTHBIE JIaHHBIE, MCIOJIb30BaTh COBPEMEHHBIE TEXHOJOTMU IIPH
MPOEKTUPOBAHUU 0OBEKTOB B chepe MpodhecCHOHATBEHOM NesTEIbHOCTH.

Jnsa komnerenmuu TTK-1:

[ToporoBelii ypoBeHb OCBOECHMSI KOMIIETEHIIMM: 3HA€T METOJbl OLEHKH 3()(PeKTUBHOCTH
BHEJPEHUS HOBOM TEXHUKM M TEXHOJIOTMH, OpPraHu3allUyd TpyJdad, palOHAIM3aTOPCKUX
npeiokKeHn U n300pereHui, TpeboBaHMs (efepanbHbIX, JOKAJIbHBIX HOPMATHUBHBIX AaKTOB,
UHCTPYKLUH, IPaBUJI MO MPOMBIIUIEHHON U MOKapHOH 0€30MacHOCTH, OXpaHe Tpy/aa.

[TpoaBUHYTHIM ypOBEHb OCBOCHMSI KOMIETEHIIMU: CHOCOOEH pa3padaThiBaTh MPOEKTHYIO U
pabouyl0 TEXHHYECKYIO IOKYMEHTAIMI0, TEXHWYECKHE 3aJaHus Ha INPOEKTHO-KOHCTPYKTOPCKHE
paboThl, pa3dbupaThCsi B HOPMATHUBHO-TEXHHYECKON JOKYMEHTAIlMM, YUTATh YEPTEXKH, CXEMbl U
poYrde HOPMATHUBHbBIE JIOKYMEHTHI; CIIOCOOCH TPOBOAMUTH TEXHUKO-SKOHOMUYECKYIO OIICHKY
IUTAHUPYEMBIX MEPOIPHUATHI 110 BHEIPEHUIO HOBOI'O 000PYI0BaHUSI.

Bbicokuii  ypoBeHb OCBOEHHMS KOMIICTEHI[MHM: BJAJEeT 3HAHUSAMH 10 OOECIECYCHHUIO
BBITMIOJTHEHUS paboT, CBA3aHHBIX C MEPEBOOPYKEHUEM, KAUTAIbHBIM PEMOHTOM U MOJEpHH3AIINEH
TEXHOJIOTUYECKUX OOBEKTOB, POBEICHUI0 MOHTa)ka HOBOTO OOOPYZOBAaHUS HA TEXHOJOTHYECKUX



00BEKTax; BIaJceT 3HAHUSAMH IO MOATOTOBKE MPEATIOKEHUS B IJIAaHBI BHEAPEHUS HOBOW TEXHUKHU U
000py/I0BaHus, B TUIaHBI PEKOHCTPYKIUI MPOU3BOACTBEHHBIX OOBEKTOB.

IIpy poCcTaTOYHOM KayeCTBE OCBOECHMS NPHUBEIEHHBIX 3HAHWM, yMEHHUH M HaBBIKOB
[IPENo/1aBaTellb OLICHUBAET OCBOCHUE IAaHHOW KOMIIETEHIIMU B PAMKaX HACTOSIIEH JUCUHUIUIMHBI Ha
BBICOKOM, NPOJIBUHYTOM MWJIM IIOPOTOBOM YpPOBHE. B NpOTHBHOM cCilydyae KOMIETEHLUS B paMKax

HaCTOHH_[eﬁ JUCLHUITIIIMHBI CHUTACTCA HEOCBOCHHOM.

Kon
KOM
METEHII
An

Oran

dbopmupo
BaHUs

Ilokazarenu OLICHHNBAHUA

Kputepuu onieHuBanus

IIpomexxyrou
Hasi
aTTecTanus

Tumnosrwie
3aJaHus

Ikana
OLICHUBAHUA

OIIK-2

I1K-1

7
ceMecTp

CTyZIeHT NOKEH 3HATh:

- IIEpBUYHBIA MaTepual IIpHU
IIPOEKTUPOBAHUM  TEXHUYECKHX
O00BEKTOB M CHOCOOBI 00pabOTKH
9TOr0 MaTepuaa;

- OCHOBHI pa0oThl Ha DBM.
CTyneHT NOKEH yMETh:

- ONpeAensaTh NPUHIUIHNAIIBHBIE
paznuuuMsg B NOAXOJAaX K
IIPOEKTUPOBAHUIO  TEXHUUYECKUX
00BEKTOB, CUCTEM "
TEXHOJIOTUYECKUX IPOLECCOB, C
y4ETOM 9KOHOMHYECKUX,
9KOJIOTMUECKHUX, COLHUAIbHBIX U
JNPYTUX OTPAaHUUYEHUH,

- aHAJIM3UPOBATH XOJ peanu3alun
TpeboBaHuil pabodero mpoeKTa
npu BBITIOJTHEHUH
TEXHOJIOTHYECKHUX IIPOLIECCOB,
BHOCHUTh KOPPEKTUPOBKY B
IIPOEKTHBIE TaHHBIE;
- OLICHUBATh
pE3yJIBTAaTOB
MOJIy4aeMBbIX
METOJIUKAM.
CTyneHT N0KEH Bila/leTh:

- HaBblkamMM paboTel Ha OBM,
UCIIONIb3YS HOBBIE METOABI U
MIAKETHI IPOrpamm,

- METOJIMKaMHM MPOEKTUPOBAHUS
TEXHUYECKUX OOBEKTOB, CUCTEM U
TEXHOJIOTUYECKUX IPOLECCOB, C
y4ETOM 9KOHOMUYECKUX,
9KOJIOTMYECKUX, COIHAIBHBIX U
JPYTUX OrPAHUYECHUM.

CXOOUMOCTD
pacucTos,

o Pa3InYHBIM

OTyeTsl 10
00513aTEIIbHBIM
WHIUBHUYab
HBIM paboTam
B pamkax CPC.
O1eHKH 1o
MOJTYJISIM.

Bompocsr
K MOJYJISIM
u
JK3aMEHY.
KonTponb
HBIE TECTHI

«OTIUYHOY,
«XOpOLLOY,

«yIIOBJIETBO
PUTEIBHO»,
«HEYJOBIIET

BOPHUTEIIBHOY

CTyIeHT NOJKEH 3HATH:

- HOPMAaTHBHO-TEXHUYECKYIO
TOKYMEHTAIHIO;

- METOJIbI OIICHKH 3()(hEeKTUBHOCTH

OTtyeTsl 1O
00s3aTeNbHBIM
1705011203701 A0
HBIM paboTam

Bomnpocsr
K MOAYJISIM
u
9K3aMEHY.

«OTIIUYHOY,
«XOpOILIOY,
«yIlOBJIETBO
PUTETBHOY,




BHeApeHUuss HOBOM TexHMKH WU |B pamkax CPC.|KoHTpons | «HEeymgoBIEeT
TE€XHOJIOIMH, OpraHu3aluu Tpyaa, | OILEHKU [0 |HbIE TECTHI | BOPUTEIBHO»
palMOHAIN3aTOPCKUX MOAYJISIM.
NpeUIOKEHU U n300peTeHuil, a
TaKke TpeOoBaHUs (eaepaabHbIX,
JIOKAJbHBIX HOPMATUBHBIX aKTOB,
WHCTPYKLUH, MpaBUiI o
MPOMBILUICHHOM M II0KapHOHU
0e30MacHOCTH, OXpaHe TpyJa.
CTyaeHT 10KEeH YMETh:

- pa3pabaTbiBaTh MPOEKTHYIO H

pabouyio TEXHUYECKYIO
JOKYMEHTAIHIO, TEXHUUYCCKHE
3aaHus Ha HPOCKTHO-
KOHCTPYKTOPCKHE paboTHl,
pa3buparbcss B~ HOPMATHBHO-
TEXHUYECKON JOKYMEHTAIUH,

YUTaTb YCPTCIKU, CXCMBI U ITPOYHNC
HOPMATHUBHBIC TOKYMCHTHI,

- MIPOBOJUTD TEXHHUKO-
SKOHOMUYECKYIO OIICHKY
IUTAHUPYEMBIX MEpPONPUATUN 110
BHEJIPEHUIO HOBOT'O

000pyJI0BaHUSI U OPTaHU30BBIBATH
MPOBEJICHHE MOHTaXa HOBOTO
o0opynoBaHus Ha
TCXHOJIOTHUUYCCKHUX O6T)CKTaX.
CTyIeHT JOJDKEH BIIAJICTh:

- HaBbBIKAMH II0 OOECIIEUECHUIO
BBITTOJIHEHUSI Pa0OT, CBS3aHHBIX C
MEPEBOOPYKEHUEM, KATUTAJIbHBIM
PEMOHTOM H  MOJCpHU3AIMCH

TEXHOJIOTHYCCKUX 00BEKTOB .
IIPOBE/ICHUIO MOHTa)ka HOBOT'O
o0opynoBaHus Ha

TCEXHOJIOTNYCCKUX OG’BCKTaX;
- HaBbIKaMH TII0 IOATOTOBKC

MIPEAIOKECHUSA B TUTaHbI
BHCOPCHUA HOBOM TEXHUKH U
o0opynoBaHus, B TIJIaHbI
PEKOHCTPYKIMHI

IPONU3BOJACTBCHHBIX 0OBEKTOB.

@OoH/ OLIEHOYHBIX CPEACTB TEKYIIEH YCIIEBAEMOCTH U TPOMEXKYTOUHOH aTTecTaluu
CTYACHTOB II0 HTOraM OCBOCHHUA OUCHUILIMHBI «Hpoueccm U anmnaparbl He(i)TeFaSOBI)IX
MPOM3BOJICTBY NPEACTABISAIOT CO00M KOMIUIEKT KOHTPOIMPYIOUINX MaTepHajIoB CIEAYIONIMX BHIOB:

- [TucemenHsbIe orpock! o Teopun (Moxyin). [IpoBepsiFoTcsT 3HAHUS TEKYIETo MaTephaa.

- DKcnpeccHble onpockl. [IpeacTaBisaior co0oit HAOOP KOPOTKUX BOIIPOCOB IO OIMpPEAeICHHON
TeMe, TpeOYIOIUX OBICTPOTO U KOPOTKOTO OTBeTa. [IpoBepstoTcs 3HaHMS TEKYIIETo MaTeprana.

- bunersl ans 3ayera WM 9K3aMEHA COCTOST M3 JIBYX TEOPETHUECKHUX BOIPOCOB IO
M3y4YCHHBIM pa3/ieaM u MPaKTHYECKOH 3a1auH.

Kpurepuu onieHkr A5 5K3aMeHa:



- OICHKM  «OTJIMYHO»  3aCIyXHBAeT CTYACHT, OOHApyXHBIIMA  BCECTOpPOHHEE,
CUCTEeMAaTUYEeCKOe M TIyOOKOe 3HAaHUE MaTepuaioB M3yYEHHOW IUCHUIUIMHBI, YMEHUE CBOOOJHO
BBITIOJIHSTH 3aJ[aHusl, MPETyCMOTPEHHbIE MPOrpPaMMON, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIH C
JIOTIOJIHATEIILHON ~ JINTEpaTypod, PEKOMEHIOBAaHHOW pabodeil mporpaMMod  JTUCHUILIAHEI,
MPOSIBUBIINN TBOPYECKUE CIIOCOOHOCTH B TOHMMAHUWH, M3JI0KCHUH U UCTIOIH30BAHUN MATEPHAIIOB
M3YYEHHON IUCHUIUIMHBI, OE3yNpedyHO OTBETUBLIEMY HE TOJBKO Ha BOMNPOCHl OWiieTa, HO U Ha
JIOTIOJIHUTEIbHBIE BOIIPOCHI B paMKax pabouei mporpaMmsbl TUCHUTLIAHEI;

- OLEHKH «XOpOLIOY» 3acly>KMBaeT CTYIEHT, OOHapyXHUBIIMHA MOJHOE 3HAHHE Marepuasa
M3YYEHHON JUCUMIUIMHBI, YCIEUIHO BBIMOJIHSIOMUN MPEAYCMOTPEHHBIC 3a/JaHusi, YCBOMBIIHI
OCHOBHYIO JINTEPATypy, PEKOMEHIOBaHHYIO paboyeil mporpamMmol IUCIHIUIMHBI, MOKa3aBIIEMY
CUCTEeMATUUYECKUU XapakTep 3HAHUH MO JUCIHIUIMHE, OTBETHBIIEMY Ha BCE BOMPOCHI OMiIeTa, HO
JOIYCTUBIIEMY IPU 3TOM HEMPUHUUIHATbHBIC OLTHOKY;

- OIIEHKU «YJOBIIETBOPUTEIHHOY» 3aCIYKUBACT CTYACHT, OOHAPYKUBIINI 3HAHUE MaTepuasa
W3YYCHHON IUCIUIUIMHBI B 00beMe, HeOOXOAMMOM [l JaibHeWmed y4eObl U HpeacTosIei
paboTel MO mpodeccur, CIPABISIONIMICS C BBIOJHCHUEM 3aJIaHUH, 3HAKOMBIH C OCHOBHOM
JUTEpaTypoil, PpPEKOMEHJOBaHHON paboueld  mporpaMmMod  JHUCHUUIUIMHBI;  JIOMYCTHUBIIHM
MOTPEITHOCTh B OTBETEC Ha TEOPETUYECKHE BOIPOCHI, HO 000N HEOOXOIUMBIMH 3HAHUSMU
JUISL UX YCTPAHEHUS 101 PYKOBOJICTBOM IIPENOAaBaTeNs;

- OLIGHKA «HEYJOBJICTBOPUTEIHLHO» BBICTABIACTCS CTYIEHTY, OOHApY>KUBILIEMY CEpPbE3HBIC
npoOenbl B 3HAHUSAX OCHOBHOIO MaTepuaia M3YYEHHOM JUCHUIUIMHBI, JOIYCTUBIIEMY
MPUHIMITAATBHBIC OIMMOKKA B BBHITIOJHCHUH 33/IaHUN, HE OTBETHBIIEMY Ha BCE BOIPOCHI OWIieTa U
JIOTIOJIHUTENIbHBIE BONPOChl. Kak mpaBuio, oleHKa «HEeyI0BIETBOPUTEIbHO» CTABUTCS CTYACHTaM,
KOTOpPBIE HE MOTYT MIPOAOIDKUTH 00ydeHHe 1Mo 00pa30BaTeIbHOM MporpaMme 06e3 JOMOTHUTEIBHBIX
3aHATUA MO0 COOTBETCTBYIOLIEH aucuumiauHe (popMupoBaHUS U Pa3BUTHUS KOMIETECHIIMMA,
3aKperyIEHHBIX 332 JAHHOW JTMCUUIUIMHON), UM, €CIIM CTYJAEHT IOC/ie Hadalla SK3aMeHa OTKa3aJics
€ro cJaBaTh WU HapYIIWI MpaBuja CAauu dK3aMeHa (CIUCHIBAM, MOCKa3bIBall, 0OMaHOM MBITAJNCS
MOJIYYUTh 00JI€€ BHICOKYIO OLIEHKY U T.1I.).

Texkymmii KOHTPOJIb

Monyns 1
Knaccugukaius OCHOBHBIX MPOLIECCOB XMMUYECKON TEXHOIOTHH.
OO01re MPUHIIMIBI aHATTN3a U pacyeTa MPOIECCOB U almaparoB.
[Tpununs! MmoaenupoBanus. OCHOBBI TEOPUU TOAOOUS.
Knaccudukanus u MeToas! pa3ieiaeHusi HEOAHOPOIHBIX CUCTEM.
MarepuanbHblil 0anaHC MPOLIECCOB Pa3JIeIeHUs] HEOJHOPOIHBIX CUCTEM.
OcaxieHue noJ| 1efCTBUEM CHIIbI TSXKECTH, CKOPOCTh OCAXKICHHUS.
Pacuer orcroiinnkoB. KOHCTpYKIIMM OTCTOWHUKOB.
JIBuKeHMe KUAKOCTU Yepe3 HEMOIBUKHBIE 36pHUCTBIE U IIOPUCTHIE CIIOU.
I'mapoauHamMuKa KUISIIMX 36pHUCTBIX CIIOEB.
Ounbtpanys. Bunbl u crioco6s! GpuiabTpanuu, GUILTPOBAIbHBIE TEPETOPOIKH.
OcHOBHOE ypaBHEHHE (HUIBTPALIUH.
Koncrants! ¢punbtparum.
Konctpykuuu GpuiabTpos.
[lenTpudyrupoBanue, ieHTpoOEKHAS cuiia, GaKTOP pa3aeiICHHUS.
Pacuer OTCTONHBIX U GUIBTPYIOIUX LEHTPUDYT.
Knaccudukanus 1 KOHCTpYKIMH LHEHTPUPYT.
OuncTKa 3anbIJIEHHBIX TA30B.
[TepememmBanue B KHUIKHUX CpellaxX, CIIOCOOBI IEPEMEIIMBAHHUS.
MexaHnueckoe nepeMenBaHue, pacyeT MOIIIHOCTH Ha IIEPEMEILIMBAHHUE.
Konctpykiun memanok. O61acTs UX MPUMEHEHHS.

CoNoOARWNE

NPRPRPRRPRRPRRRERRE
CLxo~NUTkwWNEO



Mopyns 2
OcHoBbl Temtonepenaun. CrocoOsl epeHoca Tera.
TennoBsie 6anancsl. OCHOBHOE ypaBHEHHE TEIUIONEPEIAUN.
3akon ®ypre. Juddepennuanbaoe ypaBHEHHE TEIUIONPOBOAHOCTH.
YpaBHEHHE TETUIONPOBOJHOCTH IUIOCKOW M HUIMHIPUYECKON CTEHKH.
TernoBoe u3nyyeHue.
[lepenaua Tera kouBekiue. 3akod HproToHa.
Huddepennunansupie ypaBHEHUSI KOHBEKTUBHOI'O TEINIOOOMEHA.
TennoBoe nonodue. ONbITHBIE JAHHBIE IO TETIOOTAAYE.
Temnonepenaya, KO3QPUIMEHT TEIUIONEPeIaun, CPEIHSA IBUXKYIIAsl CUJIa.
Harpeanue, HarpeBaroliye areHTbl ¥ CliocoObl HArPEBaHMUS.
OxuaxaeHue, OXJIaXKIAI0IINe areHThl, CIIOCOObI OXJIAXKIEHUsI, KOH/ICHCAIUSI.
Knaccugukanus TerniooOMeHHbBIX allapaTos.
KoHcTpyKInu TemnooOMeHHBIX anapaTos.
Pacuer TeniooOMeHHBIX armapaTosB.

CoNoO~WNE

N Yl
rPODNEO

Monyns 3

Knaccugukaius u xapakTepucTuka MacCOOOMEHHBIX IIPOLIECCOB.
®dazoBoe paBHOBecHE. JIMHUSA paBHOBECHS.
YpaBHeHue MaTepuasibHOro Oananca. Pabouas nuHus.

4. CxopocTs MacconepeHoca. MonekymspHast U TypOyneHTHas 1udy3usi, KOHBEeKTUBHBIN
HepeHoc.

5. Muddepenunanbaoe ypaBHEHHE KOHBEKTHBHON UM y3HH.

6. MexaHu3M 1 MOJIEIM MaccoepeHoca.

7. YpaBHEHHE MaccOOTIa4yu. Y paBHEHUE MacCONepeadyn.

8. VYpaBHeHHe aAIUTUBHOCTH (ha30BBIX CONPOTUBICHUH.

9. CpenHsis ABIKYIIAs CUIIa IPOIIECCOB MACCOIIEpeIayuu.

10. Ywucno equuui nepeHoca. BricoTa euHMIIBI TEpeHOCA.

11. OmpeneneHne  OCHOBHBIX  pa3MEpOB  MAacCOOOMEHHBIX  ammapaToB. Jluamerp
MacCOOOMEHHBIX ammaparos.

12. Onpenenenne BBICOTHI MAacCOOOMEHHBIX aIMapaToB. AHATUTHUYECKUH W TpauuecKuit
METO/ ONpe/eIeHNs YUCIa CTYIIeHeH KOHTAKTa.

13. Maccomepemaua ¢ TBepAon (hazoiu.

Ll

Monyns 4
Abcop6uus. PaBHoBecue npu abcopOuuu, 3akoH ['eHpu.
MartepuanbHbIA U TETJIOBOM OaaHc abcopOmumu.
YcerpoiicTBo abcopbepoB.
Cxema abcopOIMOHHBIX YCTAaHOBOK. JlecopOrmsi.
5. [Ileperonka >KHIKOCTH M peKTH(UKaIMA. XapaKTePUCTHKH JBYX(a3HBIX CHUCTEM Map-
KHJIKOCTD U MX KJIACCH(HKAIIHSL.
6. @a30BOe paBHOBECHE B UJICATBHBIX U PEANBHBIX CMECSX.
7. Tlpocras nmeperoHka u ee BHUJIbI.
8. Ipunuun pextuduxanuu. CxeMbl peKTU()UKAINOHHBIX YCTAHOBOK.
9. MarepuanbHbIi OaaHc PeKTUHUKANMOHHON KOJIOHHBI. Y paBHEHUS pabounX JIMHUH.
10. IToctpoenue paboumx JuHUM Ha Y-X — AUarpamme.
11. MunuManIbHOE U IEUCTBUTEIbHOE (DIIETMOBOE YHUCIIO.
12. TemnnoBoii GanaHc peKTUPUKAITMOHHON KOJTOHHBI.
13. Pextudukamnmss MHOTOKOMITIOHEHTHBIX cMecel. CrienaibHbIe BUIBI peKTH(DUKAITIH.
14. VYcrpolcTBO peKTU()UKALMOHHBIX alIapaTosB.

b
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Bomnpocs! qis 3xk3aMeHna

[TpenMeT u 3a1auu Kypca IpOLECCH U alllaparhl.

Knaccudukanys 0CHOBHBIX TPOLECCOB XUMHUYECKON TEXHOJIOTHH.

OO01re TpUHLIMIIBI aHAJIU3a U pacdyeTa IPOLECCOB U allaparoB.
[Tpunuuner moaenupoBanusi. OCHOBBI TEOPUH MOAOOUS.

Knaccugukarus 1 METObI pa3esieHus] HEOJTHOPOJHBIX CUCTEM.
MartepuanbHblii 6amaHC MPOLIECCOB pa3ieieHHs] HEOJHOPOIHBIX CHCTEM.
OcaxxieHue noJ 1efCTBUEM CHIIbI TSYKECTH, CKOPOCTh OCAXKIACHMUSL.

Pacuer orcroiinnkoB. KOHCTpYKIIMM OTCTOMHUKOB.

JIBI>KEHME KUIKOCTH Yepe3 HETIOABUKHBIE 3epHUCTHIE U TIOPUCTHIE CIIOH.
['unpoauHamMuKa KUTSIIMX 3€PHUCTBIX CIIOEB.

QunpTparys. Bugst u criocodsl punbTpanuy, GUIBTPOBAILHBIE IEPErOPOIKH.
OcHOBHOE ypaBHEHUE (PHIbTPAIIHH.

KonctanTsl GpuiibTparum.

Kounctpykiuu ¢GpuiabTpos.

LlenTpudyrupoBanue, eHTPOOSIKHAS CUITA, (PAKTOP pa3cIICHUS.

Pacyer OTCTONHBIX U PUIBTPYIOLUIUX LIEHTPUPYT.

Knaccugukarus u KOHCTpYKIUHU HEHTPUDYT.

OuncTKa 3anbIJICHHBIX TA30B.

[lepememmBanme B KHUIKAX CpellaX, CIIOCOOBI IEPEMEITBAHMS.
MexaHuueckoe rnepeMeninBanmue, pacyeT MOIIHOCTH Ha MepeMeluBaHue.
KoncTpyknuu memanok. O6macte uX IPUMEHEHHUS.

OcHoBbl Temtonepenaun. CrocoOsl epeHoca Tera.

Tennosie 6anancel. OCHOBHOE YpaBHEHHE TEIUIONIEPEIayun.

3akoH Dypre. [IuddepenipanbHoe ypaBHEHUE TEIUIONPOBOJHOCTH.
YpaBHEHHE TETUIOMPOBOJHOCTH INIOCKOW M [IWIMHAPUYECKONU CTEHKH.
TermoBoe u3nyyeHue.

[Tepenaua Temnna koHBekIue. 3akodH HproToHa.

Juddepenunanbable ypaBHEHHSI KOHBEKTUBHOTO TETJIO0OMEHaA.

Termnosoe nmoxooOue. ONbITHBIE JaHHBIE IO TEIUIOOTIAYE.

Tennonepenaya, KOAPGUIUEHT TEIUIONEPEAAYH, CPEIHS IBMKYILAs CHUIA.
HarpeBanue, HarpeBaroiue areHTbl ¥ CIOCOOBI HArPEBAHUS.
OxnaxxaeHne, OXJIaXJarollue areHThbl, CHOCOObI OXJIaXKACHUS, KOHCHCALHSL.
KoHCTpyKIINHU TEII00OMEHHBIX aIaparoB.

PacueT TennooOMeHHBIX anmnaparos.

Knaccudukanus u xapakTepucTika MacCOOOMEHHBIX MPOIIECCOB.

dazoBoe paBHOBecue. JINHUS paBHOBECHSI.

VYpaBHeHne matepuanbHOTO Oaanca. Paboduast muuwms.

CkopocTb MacconepeHoca. MomnekyinsipHas U TypOyieHTHass JuQQy3us, KOHBEKTUBHBIN

JuddepennmanbHoe ypaBHeHHE KOHBEKTUBHON 1D Dy3HH.

MexaHu3M 1 MOJIEJIA MacCONepeHoca.

VYpaBHeHHe MaccoOTauu. Y paBHEHUE MacCOIepeIayuu.

VYpaBHeHHE aJAUTUBHOCTH (Pa30BBIX COMPOTUBIICHHIA.

Cpenusisi ABUXKYIIast CHJIa IPOLIECCOB MaccoIepeayu.

Yucno enquHMI iepeHoca. BricoTa eTMHUIIBI TepeHoca.

OmnpeneneHue  OCHOBHBIX  pa3MEpoOB  MacCOOOMEHHBIX  ammaparoB.  Jluamerp

MacCOOOMEHHBIX almaparoB.

46.

Omnpenenenue BBICOTHI MAacCOOOMEHHBIX ammapaToB. AHATUTHYECKUN U TpauuecKuit

METO/J OIIPEACTICHUA YUCIia CTyneHeﬁ KOHTAaKTa.

47.

Maccomnepenaua ¢ TBepAou (ha3oi.



48. Abcopbuus. PaBnoBecue pu abcopOium, 3akoH ['enpu.

49. MarepuaibHBIi U TEIJIOBOM OajaHc abcopOmuu.

50. YcrpoiictBo abcopOepoB.

51. Cxema aGcopOIMOHHBIX YCTaHOBOK. JlecopOmms.

52. Tleperonka >KHIKOCTH M peKTH(PHKAIMA. XapaKTePUCTHKH JBYX(}a3HBIX CHCTEM Iap-
KUAKOCTb U UX KJIaCCU(UKALIUS.

53. ®a3oBoe paBHOBECHE B UJCATBHBIX U PEATBHBIX CMECSX.

54. Tlpocras meperoHka u ee BUIbI.

55. Mpunnun pextudurammu. CxeMbl peKTU()UKAINOHHBIX YCTAHOBOK.

56. MarepuanbHbiil 0amaHc peKTU(OUKAITMOHHOW KOJIOHHBI. Y paBHEHHS paO0unX JIMHUH.

57. Tocrpoenue pabounx nunuit Ha Y-X — quarpaMmme.

58. MuHMMalIbHOE U ACHCTBUTEILHOE (PJIIETMOBOE YHCIIO.

59. TenmnoBoii Oananc peKTU(PUKAITMOHHON KOJOHHBI.

60. PexTudukanys MHOrOKOMIOHEHTHBIX cMecel. CrieruanbHble BUABI PeKTU(DUKAIIH.

61. YcTpoiicTBO peKTH(PHUKAMOHHBIX aIlapaToB.

Ipumepol npakmuueckux 3a0a4 8 SK3AMEHAYUOHHBIX OUIemax
1. IIpou3BOANTENBHOCTh OTCTOMHMKA MO OCBeTIeHHOH xuakoctn G, =3600xkr/4ac,

IUVIOTHOCTh OCBETJIEHHOW XMAKOCTU p, ., =1100kr/ M2, CKOPOCTh OC&XKJICHHUS TBEpIOH (ha3sl
®, = 0,002 m/c . OnpeneanTs MWIOMAIs OTCTOWHUKA.
2. OnpenenuTh PeXUM OCAKIACHUS IApOOOpa3HBIX YACTHI] KAMEHHOTO YIJISl JHAMETPOM
3
d =3mMm u mwiotHOCcThIO P, = 2500 kr /M”, KOTOpBIE OCAXKIAIOTCS CO CKOpocThi0 ®, = 0,36 M/cB

Boze mIoTHOCTBIO p =1000kr/M> 1 Bs3rocThio Pt =1-10"1Ja-c.
3. OmpenenuTh ¢ Kakoil CKOPOCTBIO OYAYT BCIUTBIBATh Karumi HedTH quamerpoM d = 50Mkm

3 .
W TUIOTHOCTEIO P, =850 kr /M° B miacToBoii Bome MIOTHOCTBIO p, =1100kr/M® M BA3KOCTHIO

n=211.10 = la - c. Pesxxum OCaXXJCHUS JJAMUHAPHBIN.

4. TInockas CTeHKa MIOMAAbI0 2 M2 U TonmuHoi 0,1 M UMeeT TeMIepaTypy HOBEPXHOCTH C
onHoit ctoponsl 80 °C, a ¢ apyroit ctoponsl 60 °C. KoadduuueHT TernionpoBogHOCTH MaTepuana
creikn 15 B1/(M°K). Ompenenute KONIWYEeCTBO TeIlIa, IMEPEJaBacMOro 4Yepe3 CTEHKY IyTeM
TEIIONPOBOIHOCTH.

5. TemsoBass Harpy3ka TteruiooOmMeHHuka 500 kBT, xkoadduuuent temnonepenauun 250
Br/(M?>K), cpenmsis pasHocTs TemmepaTyp 40 °C. OmpedenuTh IUIOMAAs MOBEPXHOCTH
TEII000MEHa.

6. OmnpenenuTh MOJSPHBIA COCTaB M CPEIHIOID MOJIEKYIIIPHYIO Maccy cMecd OeH3oja U
Toiyoua, conepxkaieit 30% Bec. OeHzoua.

7. Omnpenenuts kodpdunuent nuddy3un IByOoKHCH yriepoaa B Bo3ayxe mpu 25 °C u
abcomotHoM AasneHun 2 Mlla.

14. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlnsg AocTHKEeHMsI IUTAHHPYEMBIX pe3ynbTaToB o0ydeHuss B aucuuivinHe «lIpomeccsl u
anmapartbl He(h)Tera3oBbIX MPOU3BOJCTBY HCIIOJIB3YIOTCS pa3IMuHble 00pa30BaTebHbIE TEXHOJIOTHH,
B TOM YHCJIE:

— MH(POPMALIMOHHO-Pa3BUBAIOIINE TEXHOJOTHH, HAIlPaBJIeHHbIE Ha ()OPMUPOBAHUE CHUCTEMBI
3HAaHUU, 3aTIOMUHAaHUE U CBOOOIHOE ONepupoBaHUEe UMHU. Vcronb3yercs JTeKIIMOHHO-CEeMHUHAPCKUN
METO/I, CaMOCTOSITEJIbHOE W3YyYEHHE JIUTEPaTypbl, NPHUMEHEHHE HOBBIX HH(POPMALMOHHBIX
TEXHOJIOTH IJI1 CAMOCTOSITEJIBHOTO MOMOJIHEHUS 3HAHUM, BKJIKOYasi UCIIOJIb30BAHNE TEXHUYECKUX U
AIIEKTPOHHBIX CPEJCTB HH(POPMALINH;



— JMYHOCTHO-OPHUEHTUPOBAHHbBIE TEXHOJIOTHH 00y4eHus, 00ecrieunBaroIIre B X0/1¢ yueOHOTo
mpolecca ydeT pas3JIMyHbIX CIIOCOOHOCTEH OO0y4daembIX, CO3[JaHHe HEOOXOIMMBIX YCIOBUH IS
pPasBUTHS WX HWHAMBHIYAIbHBIX CHOCOOHOCTEH, pa3BUTHE AaKTHUBHOCTH JIMYHOCTH B Y4EOHOM
npouecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOTUU OOyUEHHUs pEaTUu3yIOTCs B pe3ysibTare
WH/IMBUYaJIbHOTO OOIIEHUS MIPEOIaBaTeNsl U CTY/ACHTA IPH SKCIPECC-OIPOCe, TPU BBITOTHEHUN
7ab0paTOpHBIX 3aHATHM, pEHIeHUH 3a/Jad TOBBIIICHHONW CJIOXHOCTH, Ha €XEHEJEIbHbBIX
KOHCYJIbTaLHSIX.

[Tpu opranuzanuu y4eOHBIX 3aHSATHHA WCIOJIB3YIOTCS AKTHBHBIC M MHTEPAKTUBHBIE METOJbI
oOyueHus: auainor, Oecexa, pabora B KoMmaHae. BO3MOXHO uTeHHME JIEKIUH C TPUMEHEHHEM
MYyJIbTUMEAUMHBIX TEXHOJIOTHI. BHeaymuTopHas camocTosATenbHas paboTa CTy/I€HTOB MPOBOIUTCS
C HUCHOJb30BaHWEM OMOIMOTEUHBIX PECYpCOB MHCTUTYTA, PECYPCOB ceTH MHTEpHET M JOKaJIbHBIX
CETEeBBIX PECYpPCOB MHCTUTYTA.

15. [lepeuyeHb yueGHO-MeTOAMYECKOT0 OOecredeHUs AJisl 00y4arouXxcs Mo JMCHUIIHHE

1. Pasunos, A.U. IIpoueccel U anmaparbl XUMUYECKOW TEXHOJIOTUU : yueOHOe mocodue /
Pasunos A.M., KmunoB A.B., JlpskonoB I'.C.. - Kazanp : Ka3zaHckuili HalMOHAJIbHBINA
WCCJIEIOBATENLCKUN TeXHONMOrnueckuii yuusepcutet, 2017. - 860 c. - ISBN 978-5-7882-2154-0. -
TekcT : AneKTpoHHBIH // DiekrponHO-OMOMMoTeuHas cucrema IPR BOOKS : [caiit]. - URL:
https://www.iprbookshop.ru/75637.html

2. IlaBno, K.®. [lpumepsl U 3agauMl MO Kypcy INPOLECCOB W aNapaToB XHUMHYECKON
TeXHoJoruu : yueb. mocodue ans By3oB / K. @. Ilasnos, II. I'. PomankoB, A. A. Hockos; pexn.
[1.T. Pomankos. - 10-e u3n., nepepad. u gom. - M. : Anbsiac, 2013. - 576 c. Dx3eMIusipsl Beero: 3.

3. Anmapatsl HeTerazoBbIX TEXHOJOTHH : ydyeOHoe mocobue / A.A. Hazapos [u np.]. -
Kazanp : Kazanckuil HallmOHAJIBHBIN MCCIIEIOBATEIBLCKUI TEXHOJIOTHYECKUN yHUBepcHuTeT, 2015. -
215 c. - ISBN 978-5-7882-1393-4. - TekcT : 31eKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHas! cucTeMa
IPR BOOKS : [caiit]. - URL: https://www.iprbookshop.ru/62154.html

4. OcHOBHBIE TpOIeCCHl UM  ammapaThl XHUMHYECKOHM  TEXHOJOTHH: MOCOOME 1o
npoektupoBanuio / bopucos I'.C., bpsikoB B.I1., Ipitnepckuit FO.U.; nox pex. ApitHepckoro FO0.1.
- 4-e u3n., crepeorunuHoe. - M.: U]l Anbsiac, 2008. - 496 c. - ISBN: 978-5-903034-35-2 - Tekcr :
ANIEKTPOHHBIA //  DnekTpoHHO-OmOmmoTeunass cucrema €ELIBRARY @ [caiit]. - URL:
https://elibrary.ru/item.asp?id=19612036

5. [TlonukapoB, W.M. Pacuerpl MammH ¥ anmaparoB XUMHUYECKUX MPOU3BOJICTB H
HedrerazonepepabOTKH (MpUMepsI U 3a1aun): yued. mocobue / [Tonnkapos U.N., [Tonukapos C.H.,
PauxoBckwmii C.B. - M. : Anbpda-M, 2008. - 720 c. Dx3emmusipsl Beero: 10.

6. TerensmuH, B.B. Hedrerazosoe neno. Ioanslii kypc: yueb. mocobue / B.B. Terenbmum,
B.A. fzeB - 2-¢ m3a. - Honronpyasbiii: Mznarensckuii Jlom «WuTemtekt», 2014. - 800 c.
OK3eMIUISPHI BCETO: 4.

7. TIleueneros, lO. f. KypcoBoe nmpoektupoBaHue O MpolieccaM U anmaparam XMMHUYECKO
TeXHOJOruH. TernooOMeHHbIe anmaparhl U peKTHU(HUKAIIMOHHBIE YCTAaHOBKH: yuyeOHOe mocobue /
10.4. Ileueneros, P.M. Kyspmunua; Capar. roc. texH. yH-T (CapartoB). - Capatos: M3n-Bo
CaparoBckuii nctounuk, 2013. - 110 c. Dxk3emMmsipsl Beero: S.

8. Henucos, B.A. Ilpomecce! n anmaparsl HeTera3oBbIX MPOU3BOACTB. PexTrdukannonnas
yCTaHOBKA: MeToanuecKkue yKazaHus K KypcoBoi pabote mo qucruminne «[Ipotecch u anmapatsl
He(Tera3oBbIX MPOU3BOJCTBY s cTyneHToB HampasieHus 21.03.01 «Hedrerazosoe aeno» ouHoi
U 3a04HOM ¢opMm obydenusi — DHrensc: M3a-Bo OTU (punman) CI'TY umenun T'arapuna FO.A.,
2019. - 24 c.

Pexxum noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1346&tip=11

9. Ilporeccrel U ammapaTbl XUMHUYECKOW TEXHOJOTHHU: YYEOHO-METOIUYECKOE IMocoOue s
CTyJICHTOB Bcex ¢opM oOydueHuss HanpapiaeHuit 15.03.02 «TexHOIOrHYEeCKHUE MAIIUHBI H
obopymoBanue», 23.03.01 «Hedrerazopoe nemo», 18.04.01 «Xumuyeckas TEXHOJIOTHS»
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/MansimeBa E.A., ManneBa T.A. - Darensc: M3a-so 9TU (dumman) CI'TY umenu [arapuna FO.A.,
2016. - 72 c. Pexxum moctyna http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1346&tip=6
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16. MaTepuajibHO-TeXHHYECKOe o0ecniedeHue

YueOHass ayquTOpPHUsl Ui NPOBedeHHs 3aHATHH JIEKIIHOHHOTO THUNA, BBIMOJHEHHUS
KYPCOBBIX paldoT, TeKylero KOHTPOJS U MPOMEXKYTOYHOIl aTrecTallid, TPYNNOBBIX H
HHIMBUAYAJIbHBIX KOHCYJIbTAINH

YKOMIUIEKTOBAaHA CIIEHUATU3UPOBAHHON MEOEbI0 U TEXHUUYECKUMH CPEACTBAMH O0yUYEHUSI:
12 cronos, 24 cryna; paboyee MECTO MpemoAaBaTelis; JOCKa I HamuCcaHus (IOMaCTEpOM;
npoektop BENQ 631, pynoHHBIH HpPOEKIMOHHBIN SKpaH, HOYTOYK C TMOJKIIOYEHHEM K CETH C
BbIX0I0M B MHTEpHET M nocTynoMm B MH(pOpMaMOHHO-0Opa3oBarenbHyto cpeny DTU (pummar)
CI'TY umenu larapuna FO.A., ydyeOHO-HarisiiHbIE TOCOOUS, OOECIIEUMBAIOIIUE TEMATUYECKUE
WITIOCTPAIMK 10 paboyeil mporpaMme AUCHUTUTNHBI

ITporpammuoe obecreuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome.

Y4yeOHass ayauTopusi IS NPOBeACHHUS 3aHATHH JIaDOPATOPHOI0 M NMPAKTHYECKOIO
THNA

YKOMIUIEKTOBAaHA CIIEIUATU3UPOBAHHON MEOEIbI0 U TEXHUUYECKUMH CPEACTBAMH O0yUYEHUSI:
12 cronoB, 24 cryna; pabodee MeCTO MperojaBaTelis; JOCKA Ui HamucaHus (IOMacTepoM;
npoektop BENQ 631, pynoHHBI NPOEKIMOHHBIA SKpaH, HOYTOYK C MOIKIOYEHHEM B CETh C
BbIX0JIOM B MHTepHET U goctynoMm B uH(MOpManmoHHO-oO0pa3oBarenbHyo cpeny OTU (dumman)
CI'TY umenu Tlarapuna FO.A., y4yeOHO-HarIsiiHBIE TOCOOUS, OOECIEUMBAIONINE TEMATUYECKUE
WITIOCTPAIMH 10 paboyei mporpaMme AUCIUTUTNHBI

[Tporpammuoe obecnieuenune: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint), GoogleChrome.

YkoMIuIeKTOBaHa 000pyI0BaHUEM:

KoMruiekcHbIl cTeH ] AJi U3y4eHHs IPOLECCOB B MHOTO(a3HbIX CUCTEMAX «ra3 - TBEPJ0e»,
«ra3 — XKUAKOCTh - TBepaoe» LlenTpudyra, ycTaHOBKM HECTaHJAPTHOTO M3TOTOBIICHHUS: YCTAHOBKA
JUISL  OIIpPENEJeHMs] CKOPOCTH OC&XKJIEHUs MOoJa JCHCTBHEM CHJIBI TsDKEeCTH; JaboparopHas
neHTpudyra Ui paszeneHus HEOAHOPOIHBIX CHCTEM B MOJIe IEHTPOOEIKHBIX CUII, YCTAHOBKA IS
oTpesieNieHUs KOHCTaHT (PYIIBTPAIMH;, YCTAaHOBKA JJIS MCCIICIOBAHUS THIPOJUHAMHUKH KHITSIIETO
CJIOS; yCTaHOBKA IS OTPEIEICHNs MOIIIHOCTH Ha TIEpeMEIINBaHe B KUIKUX Cpeaax

AyIuTOPHS JAJsl KYPCOBOT0 MPOEKTHPOBAHUSA

YKOMIUIEKTOBaHA CIIEIUATH3UPOBAHHON MEOETbI0 U TEXHUYECKUMH CPEACTBAMH O0yUYEHUSI:
12 cromnos, 12 crynbeB; pabodee MeCTO TIperoaaBaTelis; MapkepHas jgocka, 12 kommsrorepos (I 3/ 8
I'6/ 500), morutopsr 24' BENQ, LG, Philips, xnaBuarypa, mpiiib). KoMnbroTepsl 00beIMHEHBI B
JIOKAJIBHYIO CETh C BBIXOZOM B VIHTEpHET M TOCTYIIOM B HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEIy
OTU (punman) CI'TY umenu T'arapuna HO.A., yueOHO-HarisiiHbIe 1MOcoOMs, oOecneunBaroye
TEMaTHYeCKHe WILTIOCTPAIMH TI0 paboyel mporpaMme JUCIUTUIAHBL.

[Mporpammuoe obecniedenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel,
PowerPoint).
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17. lonosiHeHHs1 M N3MeHeHHUs B padoyeii mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3aceJaHUH Kaeapbl
« » 20 roja, mpoTokos Ne

3aB. kadeapoii / /

Brecennbie n3mMeHeHus yTBepkaeHbl Ha 3acenanun Y MKC/YMKH
« » 20 _ ropa, mporokoi Ne

Ipencenarens YMKC/YMKH / /




