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1. llepeyenb NIaHUPYEMBIX Pe3yJILTATOB 00y4eHUs MO JUCIUIINHE, COOTHECEHHBIX C IJIAHMPYEMbIMHU Pe3yJ1bTATAMH OCBOECHHS 00pa-

30BaTeJbHOMH NMPOrpaMMbl.

B pesynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpuaTa 00y4aroImuics JOHKEH OBIAIETh CICIYIOIUME pe3ylbTaTaMyu 00y4eHus

10 JUCHUILINHE:.

Ko 1 naumenoBanue
KOMIIETEHIIUUA

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIKCHUSA KOMIICTCHIIUHN

[Tnaaupyemble pe3ynbTaThl 00ydeHUS
(meckpurnTopbr)

OIIK-4

CnocobeH TPOEKTUPOBATh OTIEIb-
HBIC DJIEMEHTHI TEXHHYECKUX M TEX-
HOJIOTHYECKMX CHCTEM, TEXHHYECKUX
00BEKTOB, TEXHOJIOTMYECKUX IMPOIIEC-
COB OMOTEXHOJIOTHYECKOTO IPOU3-
BOJICTBA Ha OCHOBE IpPUMEHEHUs Oa-
30BbIX MH)XEHEPHBIX U TEXHOJOTHUYE-
CKHMX 3HAHUHU

OIIK-4.14

OCYH_IGCTBJ'IGHI/IG TEXHOJIOTHYECKOI'O IIPO-
necca B COOTBETCTBUH C PCTIIAMCHTOM U HC-
IMOJIb30BAHUC TCXHUYCCKUX CPECACTB AJIA U3-
MCPCHHUS OCHOBHBIX I1apaMETPOB OHMOTEXHO-
JIOTUYCCKUX ITPOLECCOB, CBOICTB ChIpbA U

MPOIYKIINH

3HaTh:

OCHOBHBIE pa3Jiebl TEXHUYECKOTO MPOEKTa; TEOPHIO MaCCO-
obMeHa M TErIo0OMeHa; METOJbl ONTHUMHU3AIMH OCHOBHBIX
CTaauii OMOTEXHOJIOTHYECKHUX MPOIECCOB; OMOXUMHUYECKHE,
XUMHYECKHE, (DU3UKO-XUMUYECKHEC M TCIUIOBBIC IMPOIIECCHI,
MPOTEKAIINE B OMOpEeaKTOpax M Ha CTAJIUSAX MepepadOTKH,
CBSI3aHHBIX C BBIJICJICHMEM U OYMCTKOM IEJIEBOr0 MPOAYKTA;
AKOJIOTHYECKUE aCHEKThl OMOTEXHOJIOTUYECKOTO TPOU3BO/I-
CTBa

Ymersn:

BBIOpATh, PACCUUTATh U MPOAHATU3UPOBATH PAOOTY OCHOB-
HOTO TEXHOJOTUYECKOTO0 00O0pYyIOBaHMUSI MHKPOOHOIOTHYE-
CKMX TIPOU3BOJCTB; COCTABUTh TE€XHOJIOTMUECKHE CXEMBI C
anmaparypHo-rpadU4eCcKUM HU300paKEHUEM; HCIIO0JIh30BaTh
KOMIIBIOTEPHYIO T'paUKy MpU NOJATOTOBKE U OPOPMIEHHH
Hay4YHO-TEXHUYECKON JTOKYMEHTAllMW; COCTaBUTh TEXHHKO-
YKOHOMHUYECKOE 00OCHOBAHUE MTPOEKTA,

Baanern:

METOJIaMU pacueTa OCHOBHBIX MMapaMeTPOB OMOTEXHOJIOTH-
YECKHX MPOIIECCOB U 00OpPYIAOBaHUS; METOJAAMH KOHCTPYH-
pOBaHUs M pacyeTa yCTAaHOBOK [JIsi CTEPUIIM3AIMH TUTa-
TeNBHBIX CPEJl; METOAAMH MOJEIHPOBAHUS U MaCIITAOHPO-
BaHMs OMOTEXHOJIOTMYECKOTO MpoIecca




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucumrimHa OTHOCUTCS K 00si3aTrenpHON yacT bioka 1 «/luctumimael (Mogynm)» 00-
paszoBareibHOM mporpammsl bakanaBpuara (b1.0.33) u u3yuaercs Ha 4 kypce B 7 cemecTpe.

B MeroamueckoMm TutaHe MUCIUILIMHA OMMPACTCS HA JIEMEHTHl KOMIETSHIHNH, chopmu-
pOBaHHbBIE NP U3ydyeHuu auciuiuiH «lIpomeccel M anmaparbl XMMHYECKOM TEXHOJIOTHH» U
«O6mas 6uorexHomorus». [lomydeHHbIe B mpoliecce u3ydeHus: aucuuruinabl «lIporeccer u amn-
napatbl OMOTEXHOJIOTUWY) 3HAHMSI, YMEHHSI U HAaBBIKU MOTYT OBITh UCIOJB30BaHBI MPHU MPOXOK-
JICHUH TPOU3BOJCTBEHHON MPAKTUKH, BHIMOTHCHUH KYPCOBBIX MPOCKTOB M BBITYCKHOW KBaJH-

(UKAIMOHHON PabOTHI.

3. O0beM TUCHUILINHLL.

Bun yueGHOIT pabOTHI Beero,

ya P 3E/akanem. yacos

OO0mast TpyA0eMKOCTb 1M CHUILIIHHbBI 5/ 180

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

KonrakTHasi pa6oTa ¢ nmpenojaBarejieM: 100
3aHATUS JEKIIMOHHOTO THIIA 36
3aHATHS CEMUHAPCKOTO THUIIA, B T.4. 36

CEMHUHApBI, IPAKTUUYECKHE 3aHATH (B TOM YUCIIE TPAKTHIECKast MOJI- 36

TOTOBKa)*

nabopaTtopHbie paboThI (B TOM YHUCIIE TPAKTHYECKasl MOATOTOBKA) -
KypcoBoe npoektupoBanue (KIT) 18
KCP 10
JPyTHE BUIBI KOHTAKTHOW pabOTHI -

CamocrosiTesbHast padoTa 44

®opma Tekyuiero kourpoJas (Kp, pedepar, PI'P, acce) Pemenue 3agau

®opma npomexyTouHoii arrecrauuu (KP, KII, 3auer, sx3amen) KII,
Ox3ameH (36)
4. Conep:xkanue JUCHUNIUHBI.
4.1. Pa3nenbl TUCHUIIUHBI U BU/IbI 3aHITHIA.
3aHATHS CEMU-
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/o

Haumenosanue
pazzena AUCHUIUTMHBI

3aHATusg JICKIIMOHHOI'O THIIA,

aKaJaeM. 4acChbl

3aHATHS CEMHU-

HapCcKoro TUIIA,

aKaJcM. 4achbl

CeMuHapbI W/WiH
MPAKTUYECKHUE 3aHATHSI

JlaboparopHsbie pabo-

ThI

CamocTosiTenpHas padbora,
aKaJieM. 4achl

dopMupyemMbie KOMIETSHITUN

dopMupyemMbIie HHIUKATOPBI

HBIC 3aJa41 TCXHOJOTHUYCCKOI'O
IIPOCKTUPOBAHUA.

MGTOI[I)I CTCPUIIM3aluU MUTATCIIb-
HBIX CPEA U BO3AyXa.

10

6 OIIK-4

OIIK-4.14

OO6mue cBeeHus o0 OnoxuMuye-
CKHX peakTopax. OCHOBHBbIE Mapa-
MeTpsl peakTopoB. [IepememnBa-
HUE U adpalys B OMOXUMUYECKOM
peaktope. MaccooOmeH B pepMeH-
taropax. Termooomen. Pacuer
YHUCIIa IEPUOANYECKH ACHCTBYIO-
LIUX aNmnaparos.

12

8 OIIK-4

OIlIK-4.14

I'mapomexannyeckue mporecchl.
Mertob! pa3aeneHust HEOAHOPOI-
HbIX cucteM. OrcrauBanue. Oca-
xaenue. unbTpoBanue. Mewm-
OpaHHBIE TTPOLIECCHI PA3CIICHHUS.

6 OIIK-4

OIlK-4.14

TennooOMeHHbIE MTpoLecChl B OHO-
TexHosoruu. OCHOBBI TEIJIONepe-
naun. HarpeBanue, ucnapenue,
oxnaxaenue. Kinaccupukauus u
YCTPOHCTBO TEMJI000MEHHBIX all-
MapaToB B OMOTEXHOJIOTHH.

6 OIIK-4

OIlK-4.14

MaccooOMeHHbIe Mpoliecchl B Ono-
TexHoJoruu. Ancop6ius. AGcopo-
st Dxerpakius. CyIka mUIeBo-
ro ceipbsi. Kpucrammsanusi.

6 OIIK-4

OIlK-4.14

4.2. 3aHATHA JEeKINOHHOr0 THIIA.

Ne
paszerna auc-
LUIUIUHBI

HaumenosaHnue TeMEbI
U KPaTKOE COAEpKaHUE 3aHATHUS

O0peM, |MHHOBanuMoHHas

aKaJl. 4achl

dopma

1 Craguu ¥ 3Tanbl TEXHOJIOTMYECKOIO MPOEKTHPOBA-

Hus. [lpuanunel. OCHOBHBIE OJIOKM TEXHOJIOTHYE-
ckoit cxembl. CoctaBienne TDO.

4 Craiin-

MpE3CHTAIHS.




No

HanmeHoBanne TeMBI O0peM, |MHHOBanMoHHas
paszena auc-
Y KPaTKOE CO/IEepKaHUE 3aHATHUS aKaJI. 4acel dopma
LUTUTHHBI
1 CocTaBiieHHe TEXHUKO-3KOHOMUYIECKOTO 000CHOBAHHSI. 2 Crnaiig-
IPE3CHTALHS.

2 Kunetnka TtemioBol rudenn MHKPOOPTaHU3MOB. 2 Crnain-
KonuyecTBeHHBIE OLEHKM CTEPUIIBHOCTH CpEHbI. IPE3CHTALHS.
TennoBas crepunuzaiys MUTATEIbHBIX CPEI.

2 OuncTka BO3/lyxa B BOJOKHUCTBIX (DPHIIBTPAX. 2 Cnaiin-

IpPE3EHTALIUS.

2 [Mpunuun neiictBust Tpyosr Bentypu. Ilpumepsr 2 Cnangn-
OYHUCTKHU BO3JlyXa Ha OMOTEXHOJOTUYECKOM IPOU3- pe3eHTAlIUS.
BOJICTBE.

3 OOme cBeneHUsT O OMOXMMHYECKUX PEAKTOPaX. 2 Cnaiin-
[ToHsiTHE O IMMUTHUPYIOLIEH CTaTUU MpoIiecca. pEe3CHTAIINS.
Mojenu nmepeHoca KHCIopoa.

3 OcHoBHbIE cTaauu mporecca a’pauuu. [Ipumepsr 2 Cnaiin-
MIePEMENIMBAIOIINUX YCTPOMCTB. bapboTephl. NIPE3CHTALINSL.

3 MaccoOmeH B gemeHTaTOpax. YpaBHEHUE MEPEHO- 1 Crnaiin-
ca macchl. Koagumment macconepenoca. IPE3CHTAIIHS.

3 TemmooOmMen B ¢epmentatopax. Koaddumuent 1 Crnaiin-
TEeIUIoNEepeHoca. pEe3CHTAIINS.

3 Pacyer uncna nepuoanuecku MEHCTBYIOIINX arma- 2 Crnain-
partos. IpEe3CeHTaIHSL.

4 XapakTepucTUKa HEOJHOPOJHBIX cucteM. O60py- 2 Cnaiin-
JIOBaHUE ISl TPOLECCOB OTCTAMBAHUS M OCAXKIe- IIPE3CHTAIHS.

4 O6opynoBanue st mporeccoB ¢unbTpanuu. Teo- 2 Crnaiin-
pust GUIBTPOBAHUS. MpEe3eHTAIINS.

4 Teopust memOpanHbIX mporeccoB. OcHOBHOE 000- 2 Crnaiin-
pyZoBaHUE ISt MEMOpPaHHBIX TIPOIIECCOB. TIPE3CHTAIHS.

5 OcHOBBI  Temionepenaud. TerIonpoBOTHOCTS. 2 Crnaiin-
KoHBekTHBHBIN TEMIIO00MEH. IpEe3CHTaLHSL.

5 Ob6opynoBanue JUisl IPOLIECCOB HarpeBaHus, UCHa- 2 Craiin-
PEHHS U OXJIAXKICHHSL. MIPE3CHTAIHS.

5 Teopernyeckre OCHOBBI BBIIAPUBAHUSA. Y CTPOM- 2 Cnang-
CTBO BBITIAPHBIX aIlliapaToB. TIPE3CHTAIHS.

6 OcHoBBI Macconepenaun. AmmapatypHoe odopm- 2 Crnaiin-
JICHHE TPOIIECCOB aOCOPOIUH. IPE3CHTAIHSL.

6 AmnmnapaTtypHoe odopMiIeHHe MpPOLEeccoB aacopo- 2 Cnang-
IUU. ATmapaTtsl sl SKCTPAKIIAN TIPE3CHTAIHS.

6 CylIIIKa MUIIEeBOro ChIPBSL. 2 Caiin-

IPE3CHTAIHSL.




4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NPaKTHYeCKHE 3aHATHS.

No O0newM,
HaumeHnoBanue TeMbl HunoBaruonHas
paszzena aKaj. 4achl
Y KpaTKOE COJICPKAHHE 3aHATUS dopma
JUCITUTUTAHBI
1 CocraBieHre TEXHUKO-9KOHOMUYECKOT0 000¢- 4
HoBauwus. [Topsiiok cocTaBneHUs.
2 Pacdetr OCHOBHBIX MapamMeTPOB MEPUOAUUECKO- 6 KtCm
ro Ipolecca CTEPWIM3ALUUUA UTATEIbHBIX
cpen.
2 Pacuer Bonokuucroro ¢puasTpa.
2 Pacuer TpyOs! Bentypu. 2
3 Pacuer anmapara nepuoan4eckoro AEMCTBUS C 6 PI'P-1
MePEMELINBAIOLIIM YCTPOHCTBOM.
3 Pacuer xonuyecTBa MUTaHUS U yJIEIBHOTO pac- 2
X0/J1a KUciopoaa
3 Pacuer umcia nepuoauyecku JIEHCTBYIOIINX 2 PI'P-2
anmnaparoB
3 Pacuer razoconepxanus B pepMeHTATOpPE 2
4 MemOpaHHbIE TPOIECCH B OHOTEXHOJOTHHU. 2 P/
[Tpumeps! anmapartos.
5 Pacuer koaddunmenTa TemiooTAayd B arra- 4
paTtax.
6 Pacuer koaddunmenTa Maccornaun B anmapa- 4
Tax.
4.3.2. JIabopaTopHbie padoThI
VY4eOHBIM IIJITAHOM HE TIPEAYCMOTPEHBI
4.4. CamocTosiTeJibHas padoTa 00y4arouuXxcs.
No
pasena sic- [TepeueHs BOMPOCOB ISt O0bem, dopma KoH-
CaMOCTOSITENIbHOTO U3yYEHUs aKaj. 4achl TPOJISt
ITUTUTHHBI
1 [IpyHIMIBI TEXHOJOTUYECKOTO MPOEKTUPOBAHMS. 12 YcTHOE cobece-
[Ipumepsbl CcOCTaBIEHHUS TEXHOJIOTUYECKOM CXEMBI JIOBaHHE
2 MeToapl CTEpUIN3alMM TBEPAbIX IMUTATEIbHBIX CPEJ. 6 YcrHoe cobece-
Crepunuzanus npu oMoy Y @, ynpTpasByKa u JIp. JIOBaHUE
3 OcHoBHble TUTIBI epmenTaTopoB. [Ipumeps! amma- 8 YcTHBIN ompoc.
patoB. Knaccudukamus hepMeHTaTOpOB.
4 OO6mwme cBeneHus o mporeccax (GUILTPOBAHUS, OT- 6 YcrHOE cobece-
cTamBaHMs B ocaxkaeHus. [I[pumepsl ammapaToB. JIOBaHHE.
5 PerenepatuBHble TermiooOMeHHHUKH. Pexymneparus- 6 VYcTHBIN onpoc
HbBIE TEII00O0MeHHUKH. Brimapusanue. [IpuMepsl
6 Crnioco6s1 eperonku. OCHOBBI peKTU(hUKAIUU. ATl- 6 YcrHoe cobece-

napaThbl AJ11 KpUCTaJlJIM3alluu.

JIOBaHHE

8




4.5 Tembl PI'P u uHAUBHAYAJIBHOTO 32 aHUS

PI'P Nel — Pacuer annapara nepuoJu4ecKorro JeMCcTBUs ¢ MEXaHUYECKUM Iepe-
MELIMBAaHUEM

PI'P Ne2 — Pacuer ymcna nepronyuecku AeicTByromux anmnaparoB. [locrpoenue
LUKJIOTPAMMBI.

5. IlepeyeHb y4eOHO-METOIMYECKOT0 OOecmeyeHus JJIsi CAMOCTOSITeIbHOI PadoThI
o0yyaromuxcs Mo JUCIUIIHHE.

Meroauueckue yKazaHus st 00y9aroIIuXCsl M0 OPTaHU3AIUU CAMOCTOSTEIbHON PabOThI
10 JUCHHUIUIMHE, BKJIIOYas IMepedeHb TEM CaMOCTOATEIBHOW paboThl, (POPMBI TEKYIIEro KOH-
TPOJIS 110 TUCIHIIMHE U TPeOOBAaHMS K MX BBIMOJHEHHIO Pa3MEIICHBI B AJIEKTPOHHON HH(pOpMa-
1MoHHo-o0paszoBatensHol cpeae CIIOI TU(TY) na caiire: https://media.technolog.edu.ru

6. DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUSA l'[pOMe?KyTO‘lHOﬁ aTTeCTallumn

[TpomexyTouHas aTTecTanus MO JUCHUIUIMHE MPOBOAUTCA B (hOpME 3aIUTHI KypCOBOTO
MPOEKTA U IK3aMEHA.

DK3aMeH IpeayCcMaTpUBaIOT BEIOOPOUYHYIO MPOBEPKY OCBOCHUS MPEAYCMOTPEHHBIX dIie-
MEHTOB KOMIIETCHIIHIA.

[Ipu coave 3x3aMeHa, CTYAEHT MOJIy4aeT JABa BOIIPOCA U3 MEPEUYHs BOIPOCOB, BpeMs MOJI-
TOTOBKH CTYJIEHTA K YCTHOMY OTBETY - 110 45 MUH.

[Ipumep BapuaHTa BONPOCOB HA IK3aMEHE:!

Bapuant Ne 1
1. MaccoOMeHHbIe XapaKTEepUCTUKN OMOXMMHUECKUX PEAKTOPOB.
2. Tlopsnok pacuera TpyOsl BenTypH.

cDOH,I[ OLCHOYHBIX CPEACTB IO AUCHUIINIMHEC MPCACTABJIICH B HpI/IJ'IO)KeHI/II/I Neo 1. Pe3ynb—
TaTbl OCBOCHUA JUCHUINIMHBI CHUTAIOTCA JOCTUTHYTBIMU, CCIIH JJIs1 BCECX D3JICMCHTOB KOMIICTCH-
HHﬁ AOCTHUTHYT HOpOFOBLIﬁ YPOBCHBb OCBOCHUA KOMIICTCHIUU HA JAHHOM JTAaIl€ — OLCHKA «YIA0-
BJICTBOPUTCIILHOY.

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IS OCBOCHU S THCIMIIUHBI.

a) nmeyaTHble U3IaHMS:

1) ®enopenko, b. H. I[IpombinuienHas OuonnxeHepus. VHXeHEpHOE COMPOBOKACHUE
OMOTEXHOJIOTMYECKUX MPOU3BOJICTB : YUEOHUK JJIs BY30B 110 HaIlPaBJICHUIO OAroTOBKU 260600
"IMumesas unxkeHepus" u 151000 "TexHonorudeckne mamuHbl U obopyaoBanue" u 260100
"ITpoayKThl MUTAHUSL U3 PACTUTENBHOTO ChIPbs" YpOBHS OakajaBpHaTa U ypOBHSI MarucTpaTyphbl
/' b. H. ®enopenxo. - Cankr-IlerepOypr : [Ipodeccus, 2017. - 518 c. - ISBN 978-5-904757-96-0

2) IlymkapeB, M. A.OcHoBBI OuOTEXHONOTHH : yueOHOe ocodue / M. A. Ilymxkapes, b.
A. Konecuukos, M. M. Hlamign ; CIIGITU(TY). Kad. TexHomorun MUKpoOUOIN. CHHTE3A. -
CIIG. : [6. m.], 2015. - Y. 1 : MaccooOMeHHBIe XapaKTepuUCTHKH OnopeakTopos. - 2015. - 30 c.

3) buogapmaneBTrueckoe MpoU3BOACTBO. Pa3paboTka, MPOEKTUPOBAHUE W BHEIPEHUE
MIPOM3BOJICTBEHHBIX MPOIEcCcOoB : B 2 Tomax / ['tontep Armmc [u ap.] (pexn.) ; [lepeBox ¢ anrnmii-
CKOTO si3bIKa moj pepakuueit A. A. Mmmyxamerosa, H. B. [laturopckoii. - Cankr-IlerepOypr :
[Tpodeccus; Cankr-Ilerepoypr: LIOII "IIpodeccus”, 2020. - T. 1. - 2020. - 728 ¢. - ISBN 978-5-
91884-116-7

0) 3J1eKTPOHHBbIE y4eOHbIC U3IAHMSA
1) sdxymos, T. P. MosekymsipHas OnorexHosorus. buonmxkenepus : Yuebnoe mocoodue /
T. P. Sxynos. - Ka3ans : Kazanckas roc. akaz. serepunap. menuuunsl uMm. H. 3. baymana, 2018.
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- 157 c. - // Jlanb : anekrponHO-0MOMMoTeuHas cucrema. - URL: https://e.lanbook.com (nara o6-
pamenus: 01.06.2021). - PexxuMm goctyna: 1mo moJIrmucKe.

2) Tutosa, JI. M. MaccooOMeHHbIE TPOLIECCHl B XMMUUECKOM U MULIEBOM TEXHOIOTHH.
JlaboparopHble U MpaKTUUYECKHE 3aHATHS : Y4yeOHoe nmocolue AJisi By30B IO HaIPaBIECHUSM T0/1-
TOTOBKH: "DHEPro- U pecypcocbeperaromniye mporecchl B XUMHYECKON TEXHOJIOTUH, HeTeXu-
MuHU 1 6notexHonoruu" (mpoduiap "MaluHbl B anmapaTbl XUMHYECKUX Mpou3BocTB"), "Tex-
HOJIOTHUYECKUE MAIIMHBI U 00opyaoBanue" (mpoduib "MaluHbI U anmaparthl MUAMIEBBIX TPOH3-
BozacTB") / JI. M. TurtoBa, 1. FO. Anekcansit, A. X.-X. Hyrmanos. - Cankr-IletepOypr [u ap.] :
Jlanb, 2021. - 224 c. : un. - (Yuebuuku ans By3oB. CnenmansHas iureparypa). - ISBN 978-5-
8114-1729-2 : // Jlanb : anekTpoHHO-OMOMMOTeuHas cuctema. - URL: https://e.lanbook.com (ma-
ta oopamenus: 01.04.2021). - Pexxum gocTyna: 1o moamnucke.

3) Turona, JI. M. MaccooOMeHHBIE TTPOLIECCH B XUMUYECKON U TTUIIICBON TEXHOJIOTHH.
JlabopaTopHbIe U MPAKTUICCKHE 3aHATHS : Y4eOHOe mocoOure i By30B IO HAITPABIICHUSM 01~
TOTOBKHU: "DHeEpro- u pecypcocbeperaromiye nporecchl B XUMUYECKOM TEXHOJIOTUH, HeTexu-
MUH 1 6noTexHoioruu" (mpoduis "MammuHbl ¥ anmapaThl XUMUYECKUX pou3BoacTB"), "Tex-
HOJIOTUYECKUE MAIIMHBI U 00opynoBanue" (mpoduias "MaliuHb U anmnaparhl MUIEBbIX MPOU3-
BojactB") / JI. M. TuroBa, U. 0. AnekcansH, A. X.-X. Hyrmanos. - Cankt-IlerepOypr [u ap.] :
Jlanb, 2022. - 224 c. : un. - (Yuebnuku aus By3oB. CneunansHas nureparypa). - ISBN 978-5-
8114-1729-2 : // Jlans : anekTpoHHO-OMOIMOTEeYHas cuctema. - URL: https://e.lanbook.com (na-
ta oopamenus: 16.03.2022). - Pexxum gocTtyma: 1mo moJnmckKe.

4) ITymxkapes, M.A. OcHoBBI OMOTEXHOJIOTHH : yaeOHOe mocodue / M. A. [lymkapes, b.
A. Konecuukos, M. M. llamugn ; CIIGI TU(TY). Kad. TexHomorun MUKpOOHOII. CUHTE3A. -
DnexTpoH. TekcToBbIe AaH. - CII6. : [6. n.], 2015. - Y. 1 : MaccooOMeHHbIE XapaKTepUCTHKH
6uopeakropos. — 2015.- 30 c.

8. IlepeueHb JEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB, HEOOXOAMMBIX IJI5 0CBOE-
HUSI THCHUILTHHBL.
y4eOnbIit utan, PITJ] 1 yueOHo-MeTomueckue Marepuains:http://media.technolog.edu.ru;
caitel pupm pazpadorunkoB ACYTII: www.adastra.ru; www.foit.ru; www.metso.ru;
WWW.Siemens.ru;
«DNeKTPOHHBIN YnTaIBHBIH 3a1 — bubnmmoTexy https://technolog.bibliotech.ru/;
«Jlanb» https://e.lanbook.com/books/.

9. MeToauuecKkue YKazanusl 1Jist Oﬁy‘lalOIll]/IXCH 10 OCBOCHHIO TUCHHUILIMHBI.

Bce Buapl 3ansatuit mo nucturuinHe «lIporecchl u anmaparhl OMOTEXHOJIOTHU» MPOBO-
JIITCS B COOTBETCTBUHU ¢ TpeboBanmsamu cienytomux CTII:

CTII CII6I'TH 040-02. KC YKIB. Bunbl yueoHbIx 3ansaTuil. Jleknus. O6mue TpedoBa-
HUS;

CTO CII6I'TU 018-2014. KC YK/IB. Bunst yuebHbix 3anstuil. CeMuHaphl U MpakTHue-

ckue 3ansaTus. O0nme TpeOoBaHHS K OpraHU3alluU U TPOBEICHUIO.

CTII CIIOI'TH 048-2009. KC YKIB. Buasl yueOubIx 3anatuii. CamMocTosTenbHas 1ia-
HUpyeMas paboTa ctyaeHToB. O0rme TpeOOBaHMs K OpTraHU3allui U ITPOBEICHUIO.

CTO CIIoI'TU 044-2012. KC VYKJIB. Bunel y4ebnbix 3austuii. KypcoBoi mpo-
ext. Kypcosas pabora. O6mme TpeboBaHusI.

[InanupoBaHue BpeMeHHU, HEOOXOJMMOI0 Ha W3y4eHHE JAaHHOW AMCHUIUIMHBI, JIy4llle
BCEro OCYIIECTBIISITH HAa BECh CEMECTp, MpelycMaTpuBas MPU STOM PETYISpHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMU YCTIOBHSIMHM TPAaBUJIBHOM OpraHu3aliy ydeOHOro mpoiiecca Juisi CTYA€HTOB
SBIISICTCS:

MJIAHOBOCTh B OpraHU3alluy Y4eOHOH paboThI;

Cephe3HOE OTHOIIECHHE K 3YUEHHUIO MaTepUaa;

MOCTOSIHHBIM CAMOKOHTPOJTb.
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Ha 3ansgaTus CTYACHT HOJIKCH NPUXOAUTH, UMEA 3HAHUSA 110 YK€ U3YUYCHHOMY MAaTCpUally.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJOTHIi, HCMOJIb3yeMbIX PU OCYLECTBJIEHUH
o0pa3oBaTeIbHOIO MpoLecca M0 JMCHUIINHE.

10.1. UudopManHuOHHBIE TEXHOJIOTHH.

B yueGHOM mpouiecce 1o 1aHHON AMCLUUILUIMHE MPETyCMOTPEHO MCMOJIb30BaHUE HUHDOP-
MAaIMOHHBIX TEXHOJIOTHIA:

YTEHUE JICKIUH ¢ UCTIO0Ib30BaHUEM CIIal/I-Ipe3eHTALUH;

B3auMoieiicTBre ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpammHoe obecneyeHue

Microsoft Office (Microsoft Excel);

P.1.D. — expet cTaHIus MHKEHEPHOTO CONPOBOXKACHUSI CUCTEM aBTOMAaTHYECKOI'O pery-
nupoBaHus, Bepcus 2.05 (memo-Bepcust).

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHbIE CTIPABOYHbIE CHCTEMBI.
CrpaBouno-nonckoBas cucrema «Koncynprant-ILmoc»

11. MaTepuaJIbHO-TEXHHUYECKOE O0ecriedeHne 0CBOEHHUs TMCHUILIMHBI B X0/1€ peaji-
3anuu 00pa3oBaTe/bHON MPOrPaMMBblI.

Jl1ig mpoBeieHus JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHH UCIIONb3yeTcs aynutopus Ha 50
MOCaJI0YHBIX MECT, 000PYI0BaHHAS IPOCKTOPOM ISl IEMOHCTPAIIUU CIIAMI-TTPE3CHTALIHM.

12. Oco0eHHOCTH OCBOEHUA AUCHUMIIJIMHBI UHBAJTUIAMHI U JJUIAMHU ¢ OrpaHHY€HHbI-
MH BO3MOKHOCTHAMHU 3/10POBbS.

I[J'Ifi HHBAJIMAOB U JIMI C OTPaAHUYCHHBIMU BO3MOXKXHOCTAMU yq€6HBI€ nmponecc OCymecCTB-
nsercs B cooTBeTcTBUU ¢ [lomokenuem 00 opraHu3anuun yqe6H0ro nponecca s O6y‘{eHI/I$I HUH-

BaJMJIOB U JIMI] C OFPaHUYEHHBIMU BO3MOXHOCTAMHU 3710poBbsi CIIOI TU(TY), yTBepxaeHHBIM
pexropom 28.08.2014.
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1.

IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o

AUCHHUIIJINHE «l'[poueccr,l H anmnaparTbl OHOTEXHOJIOTHH

IlepeyeHb KOMIIETEHIUI U ITANOB UX (POPMHUPOBAHMS.

Nupexc xoM-
MICTCHITNH

ConeprxaHue

Ortan GopMupOBaHUS

OIIK-4

CrocobeH IMPOCKTUPOBATH OTACJIbHLIC 3JICMCHTBI TCXHH-
YCCKUX M TCXHOJOTMYCCKHUX CHUCTEM, TCXHHYCCKHUX 00BEK-
TOB, TCXHOJIOTHYCCKUX IIPOLECCCOB OHMOTEXHOJIOTHYECKOTO
IMPON3BOJACTBA HA OCHOBC IMMPHUMCHCHUSA 0a30BEIX HWHXXCHCP-
HBIX M TEXHOJOTMUECKUX 3HAHUM

IIPOMEXKYTOUYHBIN
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux q)opMI/IPOBaHI/Iﬂ, mKaJa OonN¢cHUBaHUusA

Ko n HaumeHoBanue

YpoBHU cHOPMUPOBAHHOCTH

HHMKATOPA I0CTH [Tokazarenu chopMUpOBaHHO- Kpurepuit (omucaHue BBIPAXXEHHOCTH JIECKPUIITOPOB)
p CTH (IECKPUITOPHI) OIICHUBAHUS | «YIOBJIETBOPHUTEIBHO» «XOpOILIO» «OTJIIMYHOY
YKEHUS KOMIIETSHIIUN . . .
(TIOpOTOBBIIA) (cpenumii) (BBICOKHIA)
OIIK-4-14 3Haer ocHOBHbIe pasznensl | [IpaBuiibHbBIE OtBeuaer Ha Bompockl | Brnageer OCHOBHBIMHU | JlaeT moJIHBIA OTBET Ha

Ocy1iecTBieHUE TEX-
HOJIOTHYECKOI0 IpOo-
1lecca B COOTBETCTBHU
C perIaMeHTOM H HC-
IIOJIb30BaHKUE TEXHH-
YCCKHUX CPCACTB AJIA
M3MEPEHUS] OCHOBHBIX
napaMeTpoB OMOTeX-
HOJIOTUYECKHUX TPO-
II€CCOB, CBOMCTB CBI-
pbs U IPOIYKLIUU

TEXHHUYECKOTO TIPOEKTa; TEO-
pur0 MaccooOMeHa U TeIUIo-
oOMeHa; MeTOJbl OINTHMHU3A-
MM OCHOBHBIX CTaguii OHO-
TEXHOJOTUYECKUX IPOLECCOB;
OMOXMMHYECKUE, XUMHYECKUE,
(HU3UKO-XUMHYECKUE U TEIUIO-
BBIE IIPOIIECCHI, IPOTEKAIOIINE
B OMOpeakTopax M Ha CTaIusIX
nepepaboOTKH, CBSA3aHHBIX C
BBIACICHUEM U OYHCTKOM ne-
JIEBOTO IPOAYKTa; KOJIOrHye-
CKHE aCTEKThl OMOTEXHOJIOI'H-
9YEeCKOro MPOU3BOACTBA

OTBETHl Ha BO-
npocbl  Nel-53
K DK3aMeHY

K 2K3aMEHY HE IOJHO-
CTbI0, OTCYTCTBYET JIO-
TMYECKas CBSA3b MEXAY
yacTaMu oTBera. Jo-
nyckaeT rpyOble ommo-
KU B (GOPMYIIHPOBKaX.

METOJaMH  TPOEKTPOBa-
HUS U pacyeTa OCHOBHO-
ro oOopynoBaHusi Ouo-
TEXHOJIOTUYECKUX  MPO-
HU3BOJICTB. JlaeT moJHBIN
OTBET Ha BOIIPOCHI IK3a-
MeHa. [Jomyckaer HeTou-
HOCTU B (DOPMYIHPOBKAX
U TIOpsIJIKE pacuera.

ITIOCTABJICHHBIC BOHpO-
Chbl, TIOKA3aB APYIHUIIHIO
A BJAJCHUE MaTepua-
aoM jaucuMiuieel. Ha
y’l'OLIHFIIOHII/IC BOHpOCI)I
OTBEYaeT B  IIOJIHOM
o0BeMeE.

Ymeet BbIOpaTh, paccunuTaTh U
IPOAHAIU3UPOBATH paboTy
OCHOBHOT'O TEXHOJOTMYECKOTO
o0opy/soBaHusT MUKpPOOHOIIO-
THYECKUX TPOU3BOJACTB; CO-
CTaBHUTh TEXHOJIOTUYECKUE
CXEMBI C anmapaTypHO-
rpaduyeckuM H300paKeHHUEM;
UCIOJIb30BaTh KOMITBIOTEPHYIO
rpaduKy TpH TOATOTOBKE H
oopmiieHnn Hay4yHO-

3amauu, mpen-

JJara€MbIC Ha
MPAKTUICCKUX
3aHATUAX.

3amauu penieHsl Bce, HO
CTYIEHT JAOIMYyCKal Tpy-
Oble OmMUOKH B XOJI€e
peuieHusl.

3ajaun  pelieHbl  Bce,
npakThdecku Oy3 oIu-
6ok. CryneHT mpoje-
MOHCTPUPOBaJ  YMEHHE
BBIMIOJHATh  MOCTaBJIEH-
HbIe 337aYdl U aHAJIU3U-
pOBaTh MOJYYECHHBIA pe-
3yJIbTAaT.

3ajmaun pemnieHsl BCE B
MOJIHOM 00BeMe, CTy-
ACHT B XOA€ PCIICHHA
IPaMOTHO HCTOJIh30BA
HAaYYHO-TCXHUYCCKYIO

JOKYMEHTAITUI0 U KOM-

MBIOTEPHYIO IpaduKy.
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Konx 1 HaumenoBanue
WHJUKATOpa 1I0CTHU-
JKEHUS KOMITETEHI[NHA

YpoBHH cHhOpMUPOBAHHOCTH

[Toxazarenu chopmMupoBaHHO- Kpurepunit (omucaHue BBIPQXKEHHOCTH JIECKPUITOPOB)

CTH (IECKPUMITOPHI) OLICHUBAHUS «YIIOBJIETBOPUTEIILHOY «XOPOILLIO» «OTJIMYHO»

(TIOpOTOBBIIA) (cpenumii) (BBICOKHIA)

TEXHUYECKOM JOKYMEHTALUU;
COCTaBUTh TEXHUKO-
SKOHOMHYECKOE OO0OCHOBaHUE
IIPOCKTA;
Baageer meronamu pacuera Bemmonuenue | [Ipoext BbmmosiHeH, HO | IIpoexkt BbmosHeH B | IIpoekT BEIIONHEH Ha
OCHOBHBIX ITapaMeTpoOB OHO- KYypCOBOTO METOAbl pacyeTa armma- | II0JJHOM obbeMe, cofep- | BBICOKOM METOAUYC-
TEXHOJIOTMYECKUX MPOLIECCOB HpOCKTa. paToB U IIOCTPOECHHE KUT HecyHIeCTBeHHI)IG CKOM ypOBHe C UCIIOJIb-
¥ 000pyTIOBaHUS; METOJAMH TEXHOJOTHYECKON cxe- | HEAOUCTRI B pacdy€Tax M | 30BaHMEM  COBPCMCH-
KOHCTPYMPOBAHHS H pacuera MBI HMEIOT  rpyObic | IOCTPOCHHH TEXHOJNOTH- | HBIX  KOMIIbIOTEPHBIX
YCTaHOBOK JUISl CTEPUIM3ALMH ommbku. Ilpemnoxen- | TCCKOH CXCMBL. Texuonoruit.  Crynent

MMUTATCIIBHBIX CPCI; METOAAMU
MOJICIIMPOBAHUS U MacIITaOu-
poBaHUs OMOTEXHOJIOTUYECKO-
ro mporecca.

HBIC TCXHOJOI'HYCCKHUC
peIlIeHUsT HE MPOaHaIH-
3UpOBaHbl B TIOJTHOM
o0BeMe.

000CHOBAJI BHIOOp TeX-
HOJIOTUYECKOW CXEMBI U
rpaMOTHO Toj00pan u
paccuMTal  OCHOBHOE
o0opynoBaHue
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3. TunoBble KOHTPOJILHBbIE 3aJaHUS JJISl IPOBEAECHUS IPOMEKYTOUHON aTTecTAlUM
a) Bonipocs! 1J191 OlleHKH 3HAHMIL, YMEHHII 1 HABBIKOB, C(POPMHUPOBAHHBIX Y CTYy/1€H-
Ta no komnerenuuu OIK-4:

1. CriocoObl KynbTUBHPOBAHUSI MUKPOOPTaHU3MOB.

2. 'myOuHHOE KY/TbTHBHPOBAaHUE

3. [loBepXHOCTHOE KYJIbTUBHPOBAHHE.

4. KpuBas nepruouuecKkoro poctra MUKpOOPIaHU3MOB.

5. ITonsTue abCOMOTHON U yaeIbHOM cCKOpocTH pocta. Kunetnka MoHo.

6. HenpepbIBHOE KyJIbTUBHPOBAaHUE. XEMOCTAT.

7. HenpepriBHOE KynbTHBHpOBaHUE. TypOugocTart.

8. OCHOBHOE yCIIOBHE HETIPEPHIBHOTO KYJIHTHBHPOBAHUSI.

9. TexHONOTHS TOJyYSHHSI TOCEBHOTO MaTepHaa.

10. Cramust npUTrOTOBJICHHSI TUTATEIBHBIX CPE/I.

11. TunoBast cxeMa OGMOTEXHOJIOIMYECKOTI'O IIPOU3BOJICTBA.

12. Metoibl cTepuIIM3aLMU MUTATENbHBIX cpell. KuHeTnka TerinoBoii ruéesn MUKpoop-
TaHU3MOB.

13. KonuuecTBeHHas OLIEHKA CTEPUIIBHOCTH cpelibl. MUKpOoOnoIornuecKkas olueHKa BOJbl
U BO3/yXa.

14. Tlepuoauueckuii crocod cTepuiin3aluy KUAKUX TUTATEIbHBIX CPE.

15. HenpepsiBHbII cIOCOO TEMJIOBOM CTEpUIIM3AIMH TUTATENbHBIX cpell. [I[pombliuieH-
Has cxema YHC.

16. OcHOBBI CTEpHIIN3ALIMH BO3TyXa. BOIOKHUCTBIE QUIBTPHI.

17. Ouuctka Bo3ayxa B Tpy0ax Benrtypu.

18. MacmrabupoBanue OMOXUMHUYECKUX PEAKTOPOB.

19. TunoBsle MOAETH CTPYKTYPHI IOTOKOB B armapare.

20. 'mapomexaHUYEeCKHE MPOLIECCHl Pa3/IeieHUs CMeCeH.

21. Metoabl pa3aeneHns HEOJHOPOAHBIX CHCTEM.

22. MeToJ1 SKCTpaKIUH.

23. Kiraccugukanus S5KCTpaKTOpPOB.

24. MeToabl CyIIKH THIIEBOTO CHIPHSL.

25. Ipuniun paGoThl pacTIbUTUTENBHON CYIIMIIKH.

26. [Tpuniun paboThl KAMEPHOM CYILIMIIKH.

27. IlepememinBaHue 1 adpanusl.

28. MeTtobl ocaXkAeHUs, IEHTPU(YrupoBaHUsl, CeMapUpOBaHHUS.

29. ®unbTpoBanue. [Ipumepbl padoThl GUIBTPA MEPHOIUICSCKOTO JACHCTBHS.

30. [puHIIMT paboTH! GHIBTPA HETIPEPHIBHOTO IEHCTBUSI.

31. [puHtMT paboTh! EHTPUDYTH.

32. TuaApOIMKIIOHBI.

33. O6opymoBaHue 151 TPOIIECCOB OTCTAMBAHUS M OCAXKICHHUS.

34. Knaccudukanus 1 ycTpOHCTBO TETNIOOOMEHHBIX alllapaToB.

35. OCHOBBI TEOPUH TEIUIOOOMEHHBIX IPOLIECCOB.

36. Buapl TemI00OMEHHBIX MPOIIECCOB.

37. Crioco0Obl mepeiauu TeTIOThI.

38. AmnmapaTsl 115 BRITTapUBaHUSI.
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39. Moaens nepeHoca KUCIopoia B ONOXMMHYECKUX MpoIiecca.

40. Pacuer uncia nepuoguuecKu AeicTByonmx anmnaparos. [Tonsrue Bpemennoro KIT/.
41. MeTo/1bl IEHOTAIIICHUSI.

42. Asparusi B OHOXMMHUYECKUX PEaKTOpax.

43. Tlpumeps! anmapaTypHoOro opopmiIeHnss OMOXUMHYECKUX MTPOIIECCOB.
44, TTonsTHE Maccomepe1ayuu.

45. MaccooOMEHHBIE XapaKTePUCTUKU OMOXUMHUYECKUX PEAKTOPOB.

46. OCHOBHbBIE TUITbI MELIAJIOK.

47. OcHOBHBIE THIIBI 0apOOTEPOB.

48. OcHOBBI a0copOmmH. AnmaparypHoe ohopMIICHHE.

49. OcHOBHI aficopOnHH. AnmaparypHoe ohopMIICHHE.

50. MeMOpaHHBIE MPOIIECCHI Pa3/ICIICHHUS.

51. OcHOBBI HOHHOT'O OOMEHA.

52. Ilpuniun paboThl HOHUTHOTO (GUIIBTpA.

53. OcHOBHI Mpoliecca KPUCTAIUIN3AUHU. ATapaTypHoe oopmiieHue.

IIpu cpade sKk3aMeHa, CTYIEHT IIOJIYy4acT JBa BOIIPOCA U3 IIEPEYHs, IIPUBEIACHHOIO BBILLIE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

4. TeMbl KypCOBBIX IIPOEKTOB:

1 IIpousBoacTBO Gernka.

2 IIpou3BOACTBO OPraHUYECKUX KUCIIOT. AJIbTEPHATUBHBIE TEXHOIOTHH.
3 [Ipon3BoCTBO AMUHOKHUCIIOT.

4 IlpousBoacTBo BUTamuHa B12.

5 IIpon3BOACTBO CTEPUHOB.

6 [Ipou3BOACTBO JUIUIOB.

7 ITpon3BOICTBO KAPOTUHOUIOB.

8 IIpon3BOJICTBO HYKJIEHMHOBBIX KHCIIOT.

9 [Ipou3BoICTBO AHTUOMOTUKOB (CTPENTOMMIIMH, TEHUIIMIUIMH, TETPALUKIIUH).
10 ITpou3BoACTBO pUOOKCHHA.

11 IlpousBoacTBo GpepMEHTOB (aMuIIasa, JIMMasa, XOJIMHICTepa3a).

12 ITpon3BOACTBO MUILIEBBIX apOMAaTH3aTOPOB.

13 Pacuer a’poTeHKa.

5. MeTonnueckne MarepuaJbl 1Jisl ONpeJe/ieHUs] NMPolelyp OLEHWBAHUS 3HAHMIA,

YMEHHI H HABBIKOB, XapaKTEePHU3YIOLIUX ITANbI OPMHUPOBAHUA KOMIIETECHIHI.

HpOMC)KYTOLIHaH arrecranus 1o JUCHUIINIUHEC IIPOBOAUTCA B COOTBETCTBUU C Tpe60BaHI/I-

svu CTIT CTO CIIGI'TU(TY) 016-2015. KC YKJIB Ilopsimok mpoBeneHus 3a4€TOB M dK3aMe-

[To nucnumninHe MpoMeXyTOUYHasi aTTecTalus MPOBOAUTCA B (hOpMe 3alUThl KYPCOBOTO

MMPOCKTA, DJK3aMCHaA.

[Ilkana olleHWBaHUA Ha 3K3aMeHe OayulbHasl («OTIMYHO», «XOPOIIO», «YAOBIETBOPHU-

TEIbHOY», «HEYIOBIETBOPUTEIHHOR).
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