®OH/ OHEHOYHbIX CPEACTB 11O JUCHUIIJIMHE
MNPUEM 2019 r.
OOPMA OBYYEHUS ouHas

OCHOBBI IPOEKTUPOBAHU S ITPOLIECCOB NEPEPABOTKH IPUPOIHBIX SHEPTOHOCHUTEJIEN

Hamnpasnenue nmoaroroBku/ | 18.03.01 Xumudeckas TeXHOIOTH
CIEIHATIBHOCTD

OOpazoBarenbHas mporpaMma | XuMH4ecKasi TEXHOJIOTHsI MepepadoTKu HeTH U raza
(HanpaBiIeHHOCTH (IPOPUIIB))

Cneunanmaunﬂ TexHomorus mnoaAroTOBKU U HepepaGOTKI/I Heq)TI/I H rasa

VYpoBeHb 00pa3zoBaHus | BeIcliee 00pa3oBaHUe - OakajlaBpuaT

Kypc | 5 \ CEMECTp \9

TpymoeMKOCTh B KpeauTax 3
(3a4ETHBIX EIUHUIIAX )

3aBemyromuii kadenpoii - ' E/ Koporkosa E.N.
pykosoautens OXU Ha npaBax ;S
Kageapbl N
PyxoBogutens OOII e Kysbmenko E.A.
IIpenonasaTens e Y Cambopckas MLA.

2020 r.



1. Pouap gucomuminnsl «OCHOBBI IPOEKTUPOBAHUSI TIPOIIECCOB IEPEPABOTKH IIPUPO/IHBIX SYHEPTOHOCUTEJIEN» B
¢GopMupoBaHNHM KOMIIETEHINI BHIITYCKHUKA:

DiIeMeHT ceMecTp
o6pa3oBarTejbHOM
CocraBasioniue pe3yJibTaTOB OCBOCHHUSA (lIeCKpl/ll'lTopbl
NPOrpaMMbI Kox o
KOMIIeTeHI[Hii)
(acumMninna, KOMITeTEHIINH HaunmeHnoBaHue KOMIeTeHIIHH
npaktuka, 'MA)
Kox HaunmenoBanue
OcHOBBI Brnaners HaBBIKAMH
NPOEKTHPOBAHNUSA MIPOCKTHUPOBAHUS
NpoIeccoB TEXHOJIOTHYECKUX MPOIIECCOB
nepepadoTKu MK(Y)-2.B6 | nepepa®oTku NpUPOAHBIX
MPUPOAHBIX SHEPrOHOCHUTEIEH ¢
IHEPrOHOCHTEICH I'0TOBHOCTH MPUMEHATH AHATUTUYECKHE U YUCICHHBIE METOABI PEIICHUS HCTOIE30BaHUEM COBPCMEHHBIX
8 MOCTaBJICHHBIX 3a/1a4, HCII0JIb30BaTh COBPEMEHHbIE HH()OPMALIHOHHBIC CAIIP
IK(Y)-2 TEXHOJIOTHH, IIPOBOJUTH 00pabOTKY MH(OPMALIUH C UCIIOJIb30BaHUEM
. YMeTh BBITONHSITE PACUCTh
MPUKJIAIHBIX IPOTPAMMHBIX CPEACTB cepbl NpohecCHnOHATBHOMN
MaTepHaANIbHBIX ¥ TETIOBBIX
JeATEIIHOCTH, UCTIONb30BATh CETEBBIC KOMITBIOTEPHbIE TEXHOJIOTHN 1 Oa3bI MK(Y)-2.Y6
. o : 0aaHCOB XMMHKO-
JaHHBIX B CBOEH MPO(eCcCCHOHATLHOM 00JIaCTH, TAKEThI IPUKJIAIHBIX
TEXHOJIOTHYECKUX MPOIIECCOB;
MpOTpaMM JJIs pacdyeTa TEXHOJIOTHYECKNX TapaMeTpoB 000py I0BaHHS
KOHCTPYKTHUBHBIX Pa3MepoB
anmapaToB
IK(Y)-2.36 3
HaeT OCHOBBI TEOPUH TEIJIO- U
MaccolepeHoca B anmnaparax
Brnaners HaBBIKAMH
WCTIONIb30BAaHMS HOPMAaTHBHOM
HK(Y)-B T'0TOBHOCTB UCITOJIB30BATh HOPMATHUBHBIC JOKYMCHTHI 110 KA4YE€CTBY, HK(y)-3B2 JIOKYMEHTallUU [pU pa3pa60TKe

CTaHIapTHU3aAlNU U CepTI/Iq)I/IKaLII/II/I IIPOAYKTOB U I/ISJIGJ'II/II\/’I, DJICMCHTBI
OKOHOMHUYCCKOI'O aHaJIu3a B HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU

TEKCTOBOM U rpadyecKoil yacTu

OTYCTOB




DiIeMeHT cemecTp
o6pa3oBaTejbHOM
NPOrpaMMbI Kon
(meuummna, KOMITETEHIINH

npaktuka, 'MA)

HaumeHnoBanue koMneTeHIIMH

CocraBasionmue pe3yJibTaTOB OCBOCHHUSA (lIeCKpl/ll'lTopbl

KOMIIeTeHI[Hii)

Kona

HaumeHoBaHue

TIK(Y)-3.Y2

YMmeTh BEIOMpAaTh TUTT

TEXHOJIOTHYECKOTO 000PYAOBaHUS

U BHYTPEHHUX yCTPOUCTB

TIK(Y)-3.32

3uate [OCTr1, CHUIIBI 1
JPYTYI0 HOPMATUBHYIO
JIOKYMEHTAI[HIO

2. INoxka3zaTeau U MeTOALI OLICHUBAHUS

Iliannj

pyeMble pe3yJibTaThbl oﬁyl{emm o JTMCHUILIMHE

Koxa koHTpo.IMpyemoii

HaumenoBanue pa3aesa TMCUUIIUHBI

MeToabl OLeHNBAHUS

Kox HaumeHoBanue KOMMeTeHIUH (MU ee (0L eHOYHBbIE MEPONPHUATHS)
YacTH)
PJI-1 3HaTh TEOPETUIECKHE OCHOBBI U YMETh TK(Y)-2 Knaccugukayusa u ceoiicmea IIIH. Texnonozuueckoe Tecrt, 3amura UJ13,
BBIIIOJIHATE PacyeThbl MaTEpUAIbHBIX U npoekmuposanue maccooomennwvix npoyeccos. Texnonozuueckoe VHTEPAKTHUBHBIE JIEKIHH,
TEIUIOBBIX 0AJlaHCOB XUMHUKO- APOEKMUposanue nPoyeccos pazoesenus 2a30-6000HePmMAHBIX 3aIUTHI OTYETOB IO
TEXHOJIOTUYECKUX MTPOLIECCOB; IMYbCUL. nmabopaTopHEIM paboTam
KOHCTPYKTHBHBIX pa3MepoB anmnaparoB
PAa-2 YMeTp HCTI0JIB30BAaTh COBPEMEHHEIE MK(Y)-2 Texnonozuueckoe npoeKmupoGanue maccooomeHHsIx npoyeccog. | TecT, 3aIIUTHI OTYETOB MO
CAITIP 1151 npoeKTUpOBaHUS Ocnoevl mooenuposanusn u npoekmuposanusn ¢ CAIIP. nabopaTopHBIM paboTaMm,
TEXHOJIOTUYECKUX MPOLIECCOB Texnonozuueckoe npoeKMuposanue nPoOUeccos pazoeienus 2a3o- | KOHTpoIbHas padora
nepepadoTKH MPUPOTHBIX 6o0onepmanvix Imynvcuii. Texnonozuueckoe npoekmuposanue
SHEPTOHOCHUTETIEH C Meni1000MeHHBIX NPOUECccos
PJ1-3 YMeTh BBINOJIHATh MEXaHUYECKHE M[K(V)-2 Knaccugurayus u ceoiicmea IIIH. Texnonozuueckoe HHTepakTUBHBIE JIEKIIUH,
pacyeThl ¥ pacCUNTHIBATD HPOEKMuUposanue MaccoooOMennvix npoyeccos. OcHoswl 3ammra M/13, 3amuTst
KOHCTPYKTHUBHBIE pa3MephI aImapaToB Mmooenuposanus u npoekmuposanusn ¢ CAIIP. Texnonozuueckoe OTYETOB T10 TaOOPaTOPHBIM
HpOEKmMuposanue nPoyeccos pazoeaenus 2a30-6000HePmAHbBIX pabotam
IMyaBCUIL.
P-4 YMeTh 000CHOBAaHHO BEIOMPATH THIT TK(Y)-3 Knaccugukayus u ceoiicmea IIH. Texnonozuueckoe TecT, 3a1KTa OTYETOB O

TEXHOJIOTHYECKOT0 000pYAOBaHUS 1
BHYTPEHHHUX YCTPOHCTB

npoekmuposanue Maccoodmennvix npoyeccos. Ocnogul
Mmooenuposanus u npoekmuposanusn ¢ CAIIP. Texnonozuueckoe

nmabopaTopHoi padore,
3aIIMTa UTOTOB BBITIOJIHEHHS




npoekmupoeanue npoueccoepaweﬂemm za3o-3o()oue¢m}mbtx case-zamaHui
3myﬂbcm2. Texnonozuueckoe npoekmupoeanue mennooodmMeHHbIX

npoyeccos.
PI-5 3HaTh ¥ yMeTh ucnons3osats [ OCTHl, MK(Y)-3 Obuue céedenusn o npoekmuposanuu. Texnonozuueckoe Tect, HHTEpaKTUBHASA
CHUIIsI 1 opyryto HOPMATUBHYIO RPOEKMUPOBAHUE MACCOOOMEHHBIX nPpoueccos. OcHosbl JEKIYs, 3aIIUTa OTYETOB MO
JIOKYMEHTAaILAIO0 Mmooenuposanus u npoekmuposanusn 6 CAIIP. Texnonozuueckoe nmabopaTopHEIM paboTam

RPOEKMupPosanue nPoUeccos pazoenenus 2a30-6000HePmMAnbIX
amynscuii. Texnonozuueckoe npoekmuposanue menioo0oOMeHHbIX
npoyeccog

3. Ikaja oueHUBAHUS
[Topsimox opraHu3aluy OIEHUBAHUS PE3YJIbTATOB OOYUEHHS B YHHUBEPCUTETE PETIAMEHTHPYETCS OTACIHHBIM JIOKAIGHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIEHUBaHUS pe3yabTaToOB 00ydyeHuss B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTere (CucremMa OLleHHBaHUSA)» (B AEUCTBYIOLIEH pelakium).
Hcnonp3yercst GaJuIbHO-PEHTHHIOBAsI CHCTEMA OIICHUBAHUS Pe3yIbTaToB 00yueHus. MiTorosas oneHka (TpaAulMOHHAS U JIUTEPHAs) IO BUaM y4eOHOH
nesrenbHoCcTH (n3ydenue aucuumuing, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHKE, IPAKTUKH) ONPEAEISIETCS CyMMOI 6aJUI0B 10 pe3ysibTaTaM TEKYILEro
KOHTPOJISI U TPOMEXYTOUHOM aTTecTaluu (UTOroBasi pedTUHIOBas olleHKa - MakcuMyMm 100 6asmioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOOIIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYIICIO KOHTPOJIA U HpOMe)KYTOLIHOf/i arrecrauu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

PCKOMGHHyeMaH mKaJjia JJ1s OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUs CooTBeTcTBHE
o Onpeueneﬂne OLIEHKH
3aaHust Tpa}:[l/l].(MOHHOPI OLICHKE
90%+100% «OTInIHO» OTiMyHOE MOHUMAaHKE MIPEIMETa, BCECTOPOHHUE 3HAHUS, OTJINYHBIE YMEHHUS U BJIaJIEHUE ONBITOM NPAKTUUECKOH IEATEIbHOCTH,
HEOOXOTUMBIE pe3yIbTaThl 00yUeHHS C(HOPMHUPOBAHBL, NX KAYECTBO OIICHEHO KOJMYECTBOM 0aIOB, OJM3KAM K MAKCHMAJIEHOMY
70% - 89% «Xoporo» JlocTaTo4HO MOJTHOE TIOHMMaHHUE IIPEeIMETa, XOPOIIIe 3HAHUS, YMEHUS U OTIBIT MPAaKTUIECKOH NesITeIbHOCTH, HEOOXOMMEIC Pe3yIIbTaThI
00yueHHs c(hOPMHUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHAMAIBEHBIM KOJIMYECTBOM 0aJlIoB
55% - 69% «Y IOBI.» [Ipuemiemoe mMoOHNMaHKUE PEIMETA, YIOBICTBOPUTEIBHBIC 3HAHMUS, YMEHHUS H OTBIT IPAKTUIECKOH IEATETHHOCTH, HEOOXOIMMEBIE Pe3yIbTaThI
00y4eHus chopMHUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM OAIIJIOB
0% - 54% «HeynoBi.» Pe3ynbpTaThl 00yueHUsI HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHMSIIM
[IIxana 115 OLIEHOYHBIX MEPONPHUATHI 3K3aMEHA
% BBITIOJTHEHUSI JK3ameH, CooTBeTcTBHE
o o OnpeneieHne OLEeHKH
3aJaHHl DK3aMeHa oasLn TPaIMIMOHHOI OLEHKe
90%+100% 18 +20 «OTIIIHO» OTnugHOE TOHUMAaHKE TIPeIMEeTa, BCECTOPOHHNE 3HAHNUS, OTIIMYHBIE YMEHUS M BJIa/ICHUE OIBITOM NMPAKTHYECKON e TeTbHOCTH,
HE0OXO0IMMBIE Pe3yabTaThl 00ydeHUs CHOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJUYECTBOM OAJUIOB, OJU3KHM K MAKCUMATBHOMY




70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE TOHMMAaHUE NPeIMETa, XOPOIKe 3HAHUS, YMEHHS U OIIBIT IIPAKTUYECKON JIESITeNbHOCTH, HEOOXOJUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB

55% - 69% 11+13 «Y IOBIL» [MpuemireMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIBbHBIC 3HAHIS, YMEHHS U OIBIT MIPAKTUIECKOH e TeTLHOCTH, HEOOXOIIMEIE
[pe3ynbTaThl 00y4eHNUs ChOPMUPOBAHEL, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHUMAJILHBIM KOJIMYECTBOM 0aJlIoB

0% - 54% 0+10 «Heymosi.» PesynbraTel 00ydeHus He COOTBETCTBYIOT MUHUMAIFHO JOCTATOYHBIM TPeOOBAHUSM

4. TlepeyeHb TUNMOBBIX 3aaHumi’

OueHo4Hble MEPONPUATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

TecTtupoBanue

Bomnpocsr:

1. 3agauu, KOTOpbIE pellaeT TEXHOJIOTHYeCKas YaCTh NPOeKTa (HATH NpaBUJIbHbIE OTBETHI)
2. I'paduyeckasi yacThb pa3jiesia NOACHUTETbHON 3aMUCKH « TeXHOJI0THsI H TPOU3BOICTBOY
COIEPKUT (HAMTH NMPAaBUWIbHbIE OTBETHI)

3. Kuaaccupukanus KoJOHH OCyllecTB/seTcs (HAWTH NpaBUIIbHbIE):
BriOepure o1H WM HECKOJIBKO OTBETOB:

ITo Ty KOHTaKTHBIX YCTPOUCTB

[To xonu4ecTBY OTOMpPAaEMBIX TIPOAYKTOB

Ilo KOJIMYCCTBY KOMIIOHCHTOB B ITOTOKC ITUTAHUSA

4. Oo6s3aTenbHbIe ITanbl pacyera ¢ ucnoab3oBanueM CAIIP (naiiTu npaBujbHbIE):

BLI6epI/ITe OJWH NI HCCKOJBKO OTBCTOB:

-
BBoJ MCXOIHBIX TaHHBIX

N .
®opMUpOBaHUE TEXHOJIOTUYECKON CXEMBI

-
BeIBOJ pe3ynbTaTtoB

-

BBoa kMHETHYECKMX MapamMeTPOB

5. PFD —53T0 (HaliTu npaBUIbHBII):

Bri0epute oMH OTBET:




OueHno4yHble MEPONPUATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

CpenctBa BbIOOpa JaHHBIX ISl OTYETA
HNucTpyMeHT POpMUPOBAHUS XUMUKO-TEXHOJIOTHYECKUX CXEM

Pacuernas cpena KOJIOHHBI

KonTponbnas pabota

Bonpocs u 3agaun:
1. Kakwue npeaenbHble pexxuMbl pekTudukanuy Bam ussectHb1?
2. ChopmynupyiiTe CyTh runoTe3bl JLKUIIeH a.
3. Uro Takoe TI'JIC? 3aueM UCHOIB3YIOT 3TO OHATHE TIPH MPUOIMKCHHOM pacdeTe KOJIOHHBI?
4

HopwmanpHas paboyas cMech, Ooratasi, O¢THast, HWKHHA U BEPXHUH TIPEISITbl BOCIIAMEHIEMOCTH
—TPUBECTH COOTBETCTBYIOIIME 3HAUCHHSI KO PUIIMEHTA N30bITKA BO3/IyXa.
5. UYro Takoe KPpUTHYCCKasd HAIIPAKCHHOCTD SJICKTPUUYCCKOI'O IMOJIA U KpI/ITI/ILIeCKI/Iﬁ pasMEp Kalliu.
[TokaxxuTe, Kak OHH CBSI3aHBI.
3agauya 1. OnpenenuTh MUHIMAITLHOE JaBJICHHE B Oy(epHOU eMKOCTH OpoIIeHHs (1nediermaTope),
€CITU ¢ BepXa KOJIOHHBI OTOMPAIOT TUCTHILIAT, cocTaBa (Tadi. ). OxnaxaeHue BoasHoe. Temmeparypa
xonneHcarmu 40°C.

Tabnwuia 1.
Kommnonent MonasHas 105
MIPOTIaH 0,046
n300yTaH 0,928
OyraH 0,026

3anaua 2. OnpenenuTs TeMIEpaTypy HU3a KOJIOHHBI, COCTaB MPOAYKTOB (Ta01.2), 1aBjieHue Hu3a 1,
46Mma

Tabnuna 2.
KomnoHeHT Pacxon, kr/dac
ponaH 13
n300yTaH 5512
OyTaH 550
Ketic-3ananus 1. TlepcreKTHBBI HCIIOJF30BAHHS HETPAJAUIIMOHHBIX HCTOYHIKOB SHEPTHUHU (BOAOPO, OMOTOILINBO,

BOJIA U TIp.)
2. AHamu3 pUCKOB HA CTAIMSIX MTPOSKTUPOBAHUS U IKCILTyaTallMH 00bEKTa MOBBIICHHON
omacHoctu (OI10) merogamu HAZID u HAZOP:




OueHno4yHble MEPONPUATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

2.1.AT

2.2.BT

2.3.YcTaHOBKA KaTAIMTHYECKOTO pudopMuHTa
2.4.Y craHOBKa U30MEpH3AIIH

2.5.YcranoBka rugpoounctku Jd.

3amura mabopaTopHoii paboTel | Bormpocsr:

1. Jlnis kakux Leiei pacCUMTHIBAIOT OJHOKPATHOE MCTIAPEHUE U OJJTHOKPATHYIO KOHICHCAITUIO?

2. Yro Takoe nosis orrona?

3. Uemy paBHO (hJIETMOBOE YHUCIIO B PEKUME ITOJTHOT'O OPOIICHUS?

4. Yto Takoe HUpKyIsuuoHHoe oporienue? Korna nemnecoodpa3Ho ero npuMeHsTh?

5. Kakwue mpreMbl 3alUTh OT KOPOTKOTO 3aMBIKaHHSI HCIIOJIB3YIOT ITPH 00C3BOKHBAHHIH
BBICOKOOOBOTHCHHBIX HETEH?

6. Ilpu KakuX yCJIOBHSIX I[EIECO00Pa3HO MPOBOIUTH OTACICHHIE BOBI MO ACHCTBHEM
ANEKTPUYECKOTO MOJIs?

7. s gero mwyxna nporeaypa ShortCut Column? Onurimre CyTh POIEAYPHI U AITOPUTM.

3ammra UJ13 Bormpocsr:

B uem 3akitouaercs cyTh pacuera BA3KocTu MeTosioM CayHaepca?

Kak onpeznenuts abCOIIOTHYIO M OTHOCUTENBHYIO OTPEIIHOCTh pacyera’?
Hanumure MmatepuanbHblii 6aiaHC BepXa KOJIOHHBI.

Hanwumure TeroBoit O6ananc ais puboitnepa.

Kakoe nagenue Bakyyma J1I0yCTUMO NPHU MPOBEACHUN UCIIBITAHUH allapaToB Ha
TE€pPMETUYHOCTB?

akrownE

=

WHTepaKkTHBHBIC JIEKIIUH U https://eor.Ims.tpu.ru/course/view.php?id=899
oOyyarolye BU1eoOMaTeprabl 1.1.Y9t0 Takoe CHUII?
1.2.Y9t0 conepkut pasnen npoekTa "CMeTHas JOKyMeHTaIus'"?
1.3.Ha3zoBuTe MacmTad U3roToBJICHUS MaKeTa CUTYallMOHHOT'O IJIaHa
2. https://eor.Ims.tpu.ru/course/view.php?id=899
2.1.Yt0 Takoe CTpUIIHUHT?
2.2.Kako#i cocTaB 1 TeMIiepaTypy UMEIOT MOTOKH Tapa M KHUIKOCTH MTOKHUIAOIIHE
TEOPETUYECKYIO TapenKy?
2.3.Kakoii 1 opomieHus 1enecoo0pa3Ho MPUMEHSTh B KA4eCTBE MPOMEKYTOYHOTO JIJIs
BBIPAaBHUBAHMS PACX0Jia MOTOKOB 110 KOJIOHHE?

DK3aMeH Bonpocsl Ha 3K3aMeH:



https://stud.lms.tpu.ru/mod/glossary/showentry.php?eid=14257&displayformat=dictionary
https://stud.lms.tpu.ru/mod/glossary/showentry.php?eid=14249&displayformat=dictionary
https://stud.lms.tpu.ru/mod/glossary/showentry.php?eid=14254&displayformat=dictionary
https://stud.lms.tpu.ru/mod/glossary/showentry.php?eid=14255&displayformat=dictionary

OueHno4yHble MEPONPUATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. Metoa MakeTUPOBAHUS U TUIIBI MAKETOB.

no

CrnanneBast HeTh U CIAHIIEBBIH Ta3.
3. DOkcmnyaranuonnbie cBoiicTBa JIT. Meroas! pacuera /I, 114, Trcr.

4. Cnoco0ObI co3aaHus MOTOKA Mapa B KOJIOHHE B KOJIOHHE. TerioBoi 6anaHCc KUTISTHIIbHUKA.

5. Pacuer nuamerpa TaperbyaTO KOJOHHBI.

6. IIpoMbIlUIEHHBIC TEXHOJOTHUECKHE YCTAHOBKH JIJII 00€CCOIMBAHUS U 00C3BOKUBAHMS
HeTH 1 HEPTEIPOYKTOB.

7. Pacuer nuamerpa HacagouyHoro abcopbepa mo raszy. [loBepouHsblii pacder Mo >KUIKOCTH.

8. Kuaccudukanuys cBoWCcTB OSH3MHOB.

9. Metoubl pacueTa IIOTHOCTH 1 MM OEH3MHOB.

10. [detonanmonHas cToMkocTb. Metosl pacuera OU.

11. PacueT MHOTOKOMITOHEHTHOM peKTU(HUKAIIMY B TapeJIbYaThIX KOJOHHAX. PE&XUM MOIHOTO
OpOIICHHS, pacYeT MUHUMAIILHOTO YHCIIa TapeoK. PacueT onTuManbHOTO YHciia TapesokK.

12. PacueT MHOrOKOMITOHEHTHON PEKTU(UKALIMY B TapelIbyaThIX KOJIOHHAX. Pexum
MUHHMAaJIHHOTO OpOIIeHHUs. PacyeT onTuManbsHOTO OPOIICHHUS.

13. Pacuet nuamerpa TapenbyaToil KOJOHHHBI.

14. Metobl pa3pyuieHust BOJHO-HEPTAHBIX IMYIbcHil. CKOPOCTh OCaXIEHUS B
IPaBUTALIMOHHOM I10JIe. TEeXHOIOTNYeCKUi pacueT OTCTOHHHUKOB.

15. CxopocTb ocaxkJieHus B JIeKTpruueckoM noie. [Iporecchl ykpynHeHus Karesiab BOJbI.
Kputnueckast Hanps»KEeHHOCTb IEKTPUUYECKOTO MO U KPUTUYECKHUIA pa3Mep Kareib BObI.

16. IIpoMbITITICHHBIE TEXHOJIOTHYECKNE YCTAHOBKH JIJISI 00€CCOTMBAHMS U 00€3BOKUBAHHS
HepTH U HePTEenpoAYKTOB KOHCTpYKIMU DI, 31eKTpoJHas cUCTeMa.

17. T'ny6okoe oGe3BoxkuBaHue HePTEPOAYKTOB. CBEpXTITyOOKOE 00€3BOKUBAHUE.
0O06e3BoXHMBaHNE BBICOKOOOBOHEHHBIX U aHOMAJIBHO CTOWKUX dMYJIbCHH.

18. KoHCTpyKIINH IIIEHOYHBIX a0copOepoB. PacueT ruipaBiIndeckoro COnpOTHBIICHHS
TJICHOYHBIX a0COpOEepoB.

19. Pacuer quameTpa U BBICOTHI TUICHOYHOTO abcopOepa.

20. Pexumbl paboThl Haca04HbIX a0copOepoB/KoI0HH. TpeboBaHuUs K HacaaKe, BUABI HACAIOK.

21. PacueT nuameTpa Hacajgo4gHOro abcopoepa 1o ra3y. [ToBepodHbIil pacyeT Mo KUIKOCTH.

22. Pacuer BbIcOTHI HacaouHoro abcop6epa: UEIL, BEII, nonHas BbicoTa.

23. PacueT rupaBIudecKoro CONpOTHRIICHHUS HACAJ0THOTO abcopbepa.

24. PexxumMbl paboThl 0apOOTaXHBIX a0COpOEPOB.




OueHno4yHble MEPONPUATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

25. Pacuet nuamerpa 6apOoTakHOro abcopbepa: pacdeT CKOPOCTH ra3a M BBICOTHI IICHBI.

26. Pacuet BrICOTHI OapOoTaxkHOTO abcopOepa u OphI3royHOCA.

27. Pacnipenenennas pekTuduKkanus: onpeaesieHie, NOJTHOCThIO pacipeieieHHas
pexTuduKanms, pacripeaeacHHas peKTu(uKaIys nepBoro mopsijaKa, IpuMepsbI.

28. TeroBasi U MEXaHHUYECKasi HHTETPAIIHS: ONPEICICHUE, TPHUMEPHI.

5. MeToauuecKkue YKa3aHu4 110 nmpoueaype oucHuBaHuA

OueHOYHbIe MEpPONPUATHS

Hpouenypa NPOBEICHUSA OLICHOYHOI'0O MEPONPUATHA W He00X0MMbIe METOTHYECKHE YKazaHus

1. TecTtupoBanue

TecTtrpoBaHue BBIIOIHAETCS KaK B 3JIEKTPOHHOM Kypce: https://eor.ms.tpu.ru/course/view.php?id=899. B
JIEKTPOHHOM KypCe OCYIICCTBIISICTCSI aBTOMATHYECKasl IPOBEPKa M POPMUPYETCSI OIICHKA, B
COOTBETCTBUM C MAaKCHUMAaJIbHBIM OaJIJIOM 3a 3a/IaHue, COTJIACHO PEUTHHI-TUIaHY.

2. KonTposnpHas pabora

KonrtposbHas paboTa nmpoxoauT B TeUeHUH 1-0¥ KOH(DEpEeHII-HEeeNH B ayJUTOPHOM (opmare.

3. Keiic-3amanue

Kelic-3aanue BbI1aeTCs Ha IEpBOM Hesiesne 00y4ueHUsl U BBIIOJIHACTCS KOMaHaMU CTYJeHTOB (4-54er.)
Ha BTOpOii KOH(EepeHI-Heaene KOMaHbI IPEICTABIAIOT OTYET U MPE3EHTALNIO U 3aIUIIAI0T
pe3ynbTaTel. B 2J1€eKTpOHHOM Kypce pa3MEILEHBI:

1. dopym mnst pabotsl koman: https://eor.Ims.tpu.ru/course/view.php?id=899

2. 3ananue

3. AHKeTa OI[EHKH KOMaH/JIHOW PaOOTHI.

4. WHcTpyKuMs 1Mo B3aMMHOMY OLICHMBAHUIO.

5. Jlyumme npe3eHTanuu B Ka4eCTBE MPUMEPOB.

4. . | 3ammTa 1abopaTopHOU pabOThI

JIaGoparopHble pabOThI BHIIOJIHAIOTCSA ayIUTOPHO, ITOCIIE YEro CTYEHThI Pa3MEIIal0T OTUYETHI B
3JIEKTPOHHOM Kypce Ui mpoBepkH. [IpenonaBarens nposepsieT, NUILIET 3aMEYaHusl U IPOCUT BHECTH
UcHpaBieHus (Mpy He0OXOAUMOCTH). 3alluTa OTYETOB OCYIECTBISETCA ayJUTOPHO. MeToanueckue
MaTepuaibl (pa3MeleHbl B 3JIEKTPOHHOM Kypce):

1. Meronudeckue yka3aHus K BBIIOJIHEHUIO paboThl U OPOPMIICHHIO OTUETa, HalpuMep:

https://stud.Ims.tpu.ru/mod/book/view.php?id=21004
2. Jlemo-Bepcuu padboT (pu HEOOXOJUMOCTH)
3. JomnomHuTenpHBIE MaTepUaIIbl (TIPU HEOOXOTMMOCTH)

5| 3amura UJ13

Bce W13 BemonHAIOTCS B 91eKTpoHHOM Kypce. OTaersl o MJI3 cTyIeHThI pa3MenaoT B SJIEKTPOHHOM
Kypce. [IpenogaBarens npoBepsieT, MUIIET 3aMEYaHUsI U IPOCUT BHECTH UCIPABJICHUS (TIpU



https://eor.lms.tpu.ru/course/view.php?id=899
https://stud.lms.tpu.ru/mod/book/view.php?id=21004

OueHno4Hble MEPONPUATHS

IIpoueaypa npoBeaeHUsi OLEHOYHOT0 MEPONPHATHS U HEOOX0IMMbIe METOHYECKHE YKA3AHUS

He00XO0IMMOCTH). 3aIuTa IPOXOTUT ayAUTOPHO BO BpeMs ceccuu. MeTouyeckiue MaTepHraibl
(pa3merieHsbl B 3JIEKTPOHHOM Kypce):
1. Meroauyeckue ykazanus K BoinostHeHUto M /13, Hanmpumep:
https://eor.Ims.tpu.ru/course/view.php?id=899
2. Wucrpykiuu k BeinonHeHuo M/13
3. Kpurepun onenxu 13
4. JlonogHUTENbHbIE MaTEPHAIIBI/ICTOYHUKHI

6] VHTepakTUBHBIC JEKIUHU U
oOyuyarolue BueoMaTepHuabl

Bce nHTEpakTUBHBIE JICKITMH pa3MElIeHbI B 3JIEKTPOHHOM Kypce U B Bucodekropuu TIIY, uzydarorcs
cryneHTamu Onling, oleHka 3a MpoXoKACHHUE JICKIUK (GOPMHUPYETCsi aBTOMATHUECKH, HCXOS U3
pEUTHHT-TIJIaHA.
CCBUIKH:

1. https://edu.tpu.ru/course/view.php?id=212

7] Dx3ameH

DK3aMeH MPOBOJUTCS ayTuTOpHO. Kaxapiit OUneT coaepKuT 2 TEOPETUUECKUX BOMPOCA U OJIHY 3a/1ady.
3a1a4u SIBJISTFOTCSI TUTIOBBIMH, PACCMOTPEHHBIMH Ha IPAKTHYCCKHUX 3aHATUSAX. Ha OArOoTOBKY K OTBETY
cryzaeHty aaercs 15-25 munyt. [IpenonaBaTens MOXET 3a7aTh JOMOJHUTEIBHBIC BOIIPOCHI 110 TEMATHKE
JTUCIUIUIMHBI W/ATU YTOYHSIOIIUE TI0 TeMaM OnJIeTa.

DK3aMeHaI[MOHHBIE BOMPOCHI:

"Tlo BCeM BHIaM OIEHOYHBIX MEPOTIPUATUH UCTIONB3YETCS IIKAJA OLEHUBAHUS B COOTBETCTBHH C I1.3.



https://eor.lms.tpu.ru/course/view.php?id=899
https://edu.tpu.ru/course/view.php?id=212

