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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHMSI TUCIMILTHHBI SBJSIETCS (DOPMUpPOBAHKE Y 00YUYAIOIIUXCS ONPEICICHHOTO
OOIl (m. 5 OO6meit xapakrepuctuku OOII) cocTaBa KOMIIETEHIIUH [UIsI TOATOTOBKH K
poheCCHOHATTLHOMN JIeATEILHOCTH.

KOH COCTaBHﬂlOlIll/le pe3ysibTaTOB OCBOCHUSA (lIeCKpl/ll'lTopbl KOMIIeTeHlll/lﬁ)
T — HanmenoBanue
KOMIECTCHIINN KOlI HaunmeHoBanue
Braneer HaBbIKaMu pabOTHI C IPOAYLIEHTAMH,

CIIOCOOHOCTBIO U OIIK(Y)-2.B22 | nutaTenbHBIMU CYyOCTpaTaMH U CPEIaMH, YICOHBIM
TOTOBHOCTBIO OHopeakTopoM
UCIIONIb30BaTh Ymeer noa0upaTh YCIIOBUS u MPOBOAUTH
OCHOBHBIE 3aKOHBI WOCHTU(UKAIMIO, BBIACICHHE W  KyJIGTUBHPOBaHHE
ecrectBenHonayynbix | OIIK(Y)-2.Y22 | MUKpOOpraHM3MOB-IIPOAYLEHTOB OMOMACCHI,
JUCHIUTUIAH B OpraHMYeCKWX  KHCJIOT,  OSTaHOJNA,  AaMHHOKHCIIOT,
po¢eCCHOHATBHOM aHTHOMOTHKOB

OIIK(Y)-2 JeSITeBHOCTH, YMeeT ompenensATh BO3MOXHBIE IIyTH OHOCHHTE3a
MIPUMEHSTH METOIbI OIIK(Y)-2.Y23 | KII0YeBBIX HMHTEPMEANATOB M LENCBBIX IMPOIYKTOB JUIS
MaTeMaTHIECKOTO BEIOOpA ONTHMAJIBHBIX OMOTEXHOJIOTHIECKOTO IIpoIiecca
aHanu3a u OTIK(Y)-2.321 3HaeT CTPYKTypy W MPOCTPAHCTBEHHYIO OpTaHHU3AIHIO,
MOACJIMpOBaHUA, 6I/IOCI/IHTC3 OHMOJIOTHYECKN aKTHBHBIX MOJICKYJI
TEOPETUYECKOTO U OTIK(Y)-2.322 3HaeT 0OMEH BEIIECTB U MpEeBpallleHHe SHEPTHHU B KIIETKE,
IKCICPUMECHTAIBHOTO aHa’pOoOHOE U a3pOOHOE OKUCIICHUE MUKPOOPTaHU3MOB
UCCIICI0OBaHUA OTIK(Y)-2.323 3HaeT mporecchl OHOCHMHTE3a W OuoTpaHchopMaluu y

MHUKPOOPTaHU3MOB

2. MecTo aucuunjnnsl B cTpykrype OOIT

JlucuumiauHa OTHOCUTCS K 0a30BOM YacTW MOAYJSl HampaBieHHs NMOAroToBku bioka 1
yueOHOro nijaaHa o0pa3oBaTeIbHOW MIPOrpaMMBl.

3. Ilnanupyemblie pe3yJibTaThbl 00y4YeHHs M0 JUCHUIITIHHE

[Tocne ycnenHoro 0CBO€HUs AUCLUILTUHBI Oy1yT C(OPMHUPOBAHBI Pe3yJIbTaThl 00yUeHUS:

IL1annpyemble pe3y/IbTATHI 00y4YeHHs] 110 AUCIUILIHHE Komnerenuust

Kon HanmenoBanue

P/I-1 3HaTh YpOBHHU OpPraHU3AIlMU M CBOMCTBA JKUBBIX CHCTEM-NIPORyneHToB, ux | OIK(Y)-2
(bu3n0I0r0-OMOXNUMHUYECKHE CBOMCTBA; OMOCHHTE3 OMOJIOTUYECKH aKTHBHBIX
MOJIEKYJI B KJIETKaX; OpraHU3alli0 OMOCHHTETUYECKUX MPOLIECCOB B KIIETKaX

OYKApPUOT U NPOKAPHUOT; CUHTE3 BTOPUIHBIX MeTa0O0IUTOB.

PJI-2 YMeTh moaoupath ONTUMAalbHBIC YCIOBHS Ui TpoBeneHus Bcex craauii | OIIK(Y)-2
OMOTEXHOJIOTHYECKOTO TpoIiecca C IENbI0 IMOJYYCHUS WHTEPMEIUATOB W

KOHCUYHBIX ITPOAYKTOB.

PJ1-3 OrneHnBaTh BBIOpAaHHBIA CIMOCOO Mpom3BOACTBAa W anbTepHaTHBHBIC | OIIK(Y)-2
BAapUAHThl TEXHOJOTMYECKON CXeMbl M €€ Y3JIOB, OCYIIECTBISTH BBHIOOD

OINNTUMAJIGHOT'O BApHAHTA.

OHGHO‘—IHBIe MCPOINPUATHA TEKYIIECTO KOHTPOJIA U HpOMeH(YTOHHOﬁ aTTeCTalvuu MpPEACTABIICHBI B
KaJICHIapHOM peﬁTHHF-HJ’IaHe JUCHUITIIINHBI.

4. CTpyKTYpAa M cojiep:KaHue TUCIHUIIHHbI

OcHoBHbIC BHbI y4eOHOM AeATEJbHOCTH




Pa3gens! nucOUIINHBI ®opmupyemblii Buae! yueOHol 1esiTeJIbHOCTH O0bem
pe3yJbTar BpPEMeHH,
0o0yuyeHus 1Mo q.
JUCHUIIJINHE
Pasznen 1. DnemMeHTHI, cliararoiiye PJI-1 Jlexmun 4
OMOTEXHOJIOTMYECKHI MpoIiece PJI-2 [TpakTHYecKue 3aHsATHS 8
JlaGopaTopHble 3aHATHS 4
CamocrosiTenpHas pabora 34
Pazgen 2.  TexHomoruueckue P/I-2 Jlexuuu 6
OCHOBBI OMOTEXHOJIOTHYECKUX P/1-3 [TpakTHueckue 3aHsITHs 8
MIPOU3BOJICTB JlaboparopHble 3aHATHS 8
CamocrosiTenpHas padbora 34
Pa3znen 3. MounekynspHble P1I-1 Jlexuuun 3
KOMITOHEHTBI [TpakTHueckue 3aHsITHs 8
OMOTEXHOJIOTMYECKHX IPOLIECCOB JlaGopaTopHble 3aHATHS 8
CamocrosiTenbHas paboTa 20
Paznen 4. IlpuxnanHpie acneKThI P/I-2 Jlexumn 3
OMOTEXHOJIOTHH P/1-3 [TpakTHyeckue 3aHsATUS 8
JlaboparopHbIe 3aHATHS 4
CamocrosTenpHas padora | 20
Coneprkanue pas/iesoB JUCIUIUINHBL:
Pa3gen 1. DiieMeHTHI, ciaraonue 6MOTeXHOJIOTHYECKHIi poluecce
TeMbl JJeKUMi:
1. Bgregenme. IIpenmer Ouotexnosnoruu. CBs3p ¢ JOpyruMH Haykamu. Fcropus

ouorexnonorud. OCHOBHBIE HaIlTpaBJICHUA COBpeMeHHOfI OMOTEXHOJIOTHH.

2. 9JI€M€HTBI, cJlararomuc OHMOTEXHOJIOTHUECKUI mnmponecc: NpoAYUCHTHI U CIoCcOOBI HX
COBCPUICHCTBOBAHUSA, allliapaTypa U MPOAYKTbL OMOTEXHOJIOTHH.

TeMbl NPAKTHYECKUX 3AHATHIA:
1. BBonnoe 3ansTHe. Ponb AUCHMIUIIUHBI B CTPYKType 0Opa3oBaTeNbHON TPacKTOPHUHU.
BX0aHOM KOHTPOJIb 3HAHUH.

2. TlponmyneHTbl B OMOTEXHOIOTUH.
3. CoBepIieHCTBOBaHHE MTPOYIICHTOB IS OMOTEXHOJIOTHH.
4. TIpoayKTbl OMOTEXHOJIOTHH.

Ha3Banus 1adopaTtopHbix pador:
1. Onrumuzanus coctaBa MUTATENBHON CPEbl AJIs MOJyUYEHUs LEIEeBOro MPOAYKTa.
2. IloxroroBka MOCEBHOr0 MaTepuaa.

3. TlomydeHue YMCTOW KYJIBTYPHI IPOAYIICHTA.

Pa3nen 2. TexHosioruyeckue 0OCHOBbI O0MOTEXHOJIOTHYECKUX MPOU3BOICTB

Tembl Jexknuii:

1. OcHoBHBIE cTaIUN OMOTEXHOJIOTHYECKOTO Tporiecca. OO0rmas cxema.
2. OcHOBHBbIE cIOCOOBI (hepMEHTAIIHH.

3. Tlomyuenme 1eNEeBOTO TPOIYKTA,

€ro O4YHCTKa.

YTunuzanust 0TX0/10B OMOTEXHOIOTHYECKOT0 TPOU3BO/ICTBA.
4. Kputepuu 3¢ppeKTHBHOCTH OMOTEXHOJIOTHYECKOTO MpoLecca.

AHanu3 UeNeBbIX MPOIYKTOB.



TeMbl NIPAKTHYECKUX 3AHATHIA:

1. OrtkpsITas u 3aKpbITasi CHCTEMBI KYJIbTUBUPOBaHUS.

2. 3aMKHYyTbIE U MPOTOYHBIC CUCTEMbI ()epMEHTAIUH.

3. JluHamMuka pocTa TPOJAYLUEHTOB. OTambl BBIACICHHUS TEPBHUYHBIX TPOIYKTOB U
UHOJIUTOB.

4. TlocrdepmenTanmsi. MeTobl BBIICTICHUS KOHEYHBIX TPOIYKTOB.

Ha3Banus 1a6opaTtopHbix pador:

1. 3HakoMcTBO ¢ paboToi JabopaTOpHOTO OMOpEaKTopa.

2. Crepunusanus MaTepuasioB 1 o0opyaoBanus. OueHka 3pPeKTUBHOCTH CTEPUIIN3AIIUH.

3. IloBepxHOCTHBIM cHoco0 KyJbTUBHUPOBAHUS MMKPOOPraHM3MOB — IPOAYLEHTOB
(hepMeHTOB.

Pa3nen 3. MoJiekyJsipHble KOMIIOHEHTBI OMOTEXHOJIOTHYeCKHX MPOLECCOB

Tembl JeKkumii:
1. T'eHHas uHXEHEpHA.
2. HWmxeHepHas SH3UMOJIOTHS.

TeMbl TPAKTHYECKUX 3aHSITHIA:

1. MarpuuHbie ONOCHHTE3HI.

2. Meton pexkomOuHanTHBIX JTHK.

3. CoBpeMeHHBIC HOCUTEI TeHETHICCKOr0 MaTepHara.
4. HvmoOunu3anus GepMeHTOB.

Ha3Banus jadopaTopHbIX pador:
1. T'myOunHBIH cTOCO0 KyJIBTUBHPOBAHKS MHKPOOPTAHH3MOB — IPOAYIIEHTOB (hepMEHTOB.
2. MWunukanus v uaeHTHQUKAIUS GEPMEHTOB.

Pasznen 4. HpHKJ’la}IHLIe acneKTbl OMOTEXHOJIOIHH

TeMbl JIeKIMii:

1. buoTexHONOTHYECKHE METOJIbI OYUCTKH U JeTpalallid TOKCHKAHTOB.

2. buonornueckue METOABI OUNCTKH CTOKOB.

3. Texuomormyeckass OuodHepreTMka W OuoJOTHYecKas TMepepadoTKa MHHEPATbHOTO
CBIPBSI.

TeMbl NpakTUYECKUX 3aHATHIA:
1. CoBpemeHHBIE CUCTEMbI OYUCTKU CTOYHBIX BOJI.
2. buoyrmmmzanus TBO.
3. AIbTepHaTHBHBIE YTJIEBOJOPOIBI.
4. buoBsbllIeIauYiBaHHUE.

Haspanus sadéopaTopHbix pador:
1. Tlonmy4yeHue TUMOHHOM KHUCIOTHI.
2. Tloydenue OHoMacchl APOXIKEH B OMOpeaKkTope.

5. Opranusanusi caMoCTOsITeIbHON PadoThI CTY/IECHTOB
CamocrosiTenbHasi paboTa CTYACHTOB NpPH H3YYEHHHM JUCUUIUIMHBI TPEAyCMOTpeHa B

CIIEIYIOIINX BUAAX U Gopmax:
— paboTa ¢ JEKIMOHHBIM MaTEpHaIOM, MOUCK M 0030p JHUTEepaTypbl W JIIEKTPOHHBIX



HMCTOYHUKOB MHGOpMAIUH;
MOJIMOTOBKA K MPaKTUYECKUM, TaOOPATOPHBIM 3aHATHSIM;
MOJITOTOBKA K KOHTPOJIHHBIM paboTaM, IK3aMEHY.

6. YueOHO-MeTOIMYeCKOe M HH(POPMANIMOHHOE 00ecniedeHne TUCIIUIITUHBI

6.1. YueOHO-MeTOANYEeCKOe o0ecledyeHue

OcHoBHas1 JInTepaTypa

1. IllyBaeBa, I'. II. MukpoOGHonOrus ¢ OCHOBaMH OHMOTEXHOJOTMU (TEOPUS M IMPAKTHKA) :

yueOnoe nocodbue / I'. II. IllyBaera, T. B. Ceupugona, O. C. KopuneeBa. — Boponex :
BI'YUT, 2017. — 315 c¢. — ISBN 978-5-00032-239-0. — Tekcrt : snekTpoHHbIi // JlaHb :
anekTpoHHOo-OMbmmoreunas cuctema. — URL: https://e.lanbook.com/book/106792 (nara
obpaenus: 22.06.2020). — Pexwum jgoctymna: Juis aBTOPU3. MOJIb30BATEICH.

Axynos, T. P. Monekynspaas ouorexrosorus : yueonuk / T. P. Skymnos, T. X. ®auzoB. —
2-e m3x., crep. — CankTt-IlerepOypr : Jlanp, 2020. — 160 c. — ISBN 978-5-8114-5820-
2.— Tekcr : anexkTpoHHsbI / JlaHb : anekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/145846 (nara oopamenus: 22.06.2020). — Pesxxum nocryna: s
aBTOPU3. MOJIb30BATENCH.

OOopymoBaHre OHOTEXHOJIOTHYCCKUX MPOHM3BOJCTB : yd4eOHOE MMOcoOMe st By30B /
N. A. EBnokumoB [u ap.] ; nox penakiueid M. A. EBnokumoBa. — Mocksa : M3aaTenbcTBO
FOpaiit, 2020. — 206 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-12433-0. — Tekcr
. anekrponnbiii / DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/447483 (nara
obpaienus: 22.06.2020). — Pexwum goctymna: Ui aBTOPU3. MOJIH30BATEICH.

JlonoTHUTEIbHASI JIUTEPATypa

1.

OBumnnukoBa, C. WM. Ilpaktukym 1o »H3UMONOTMU : ydeOHoe mocobme / C. M.
OBunHHukOBa, O. B. Muxntok, E. b. llIkypatoBa. — Mypmanck : MI'TY, 2016. — 104 c.
— ISBN 978-5-86185-881-6. — TekcT : anekTpoHHBIH // JIaHb : 21eKTpOHHO-OMOIHOoTeYHAS
cucrema. — URL: https://e.lanbook.com/book/142596 (mata obpamienus: 22.06.2020). —
PexxuM mocTyma: st aBTOpH3. MOJIb30BaTeNeit

6.2. UudopmaniuoHHOE M MPOrpaMMHoe odecrnevyeHne

Internet-pecypcsl (B T.u. B cpene LMS MOODLE u np. obpa3oBarenbHble 1 OMOIMOTEUHbIE

pecypcehl):

1.
2.

Caiit «DnemenTsl O0JbIION Hayku» http://elementy.ruhttp://elementy.ru
ITpodeccronaabHbIe 6a3bl JAHHBIX U HH)OPMAITHOHHO-CIIPABOYHBIEC CHCTEMBI JIOCTYITHBI T10
ceputke: https://wwwe.lib.tpu.ru/html/irs-and-pdb.

JInnieH3snoHHOE MporpamMMmHoe olecrniedyeHue (B cooTBeTcTBUM ¢ IlepeuHem JIMIEH3HOHHOTO

nporpaMmMHoro odecneyenus TIIY):

NogakrwnpE

7-Zip;

Adobe Acrobat Reader DC;

Adobe Flash Player;

AkelPad;

Cisco Webex Meetings;

Design Science MathType 6.9 Lite;
Document Foundation LibreOffice;


https://e.lanbook.com/book/106792
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8. Google Chrome;

9. Microsoft Office 2007 Standard Russian Academic;
10. Microsoft Office 2016 Standard Russian Academic,
11. Mozilla Firefox ESR;

12. ownCloud Desktop Client,

13. Tracker Software PDF-XChange Viewer;

14. WinDjView;

15. Zoom Zoom

7. OcoOble TPeOOBaAHNS K MATEPHATIbLHO-TEXHUYECKOMY 00ece4YeHUI0 TN CIUTIHHbI

B yuebHOM mporecce HCIONB3yeTCs CleAyloliee OO0OpYyJOBaHUE U NPAKTUYECKUX U
JIEKUMOHHBIX 3aHSITHIA:

Ne HaumeHoBaHue cienHAIbHbBIX MOMeIIeHHit HaumeHoBaHue 000py10BaHus

1. Aynutopust 11 IpOBEICHUS KomruiekT yueOHo# mebenn Ha 20 ocaqouHbIX
y4eOHBIX 3aHSATUI BCEX TUIIOB, MECT;
KypPCOBOI'0O IIPOEKTUPOBAHHSI, Komnetorep - 1 wr.; [IpoexTop - 1 wrT.;
KOHCYJIbTAIlH, TeKyIero Koutposis | MarepaktusHas gocka |IQBoard ET-D ADO08O - 1
Y IPOMEKYTOUYHOM aTTECTaIluu IIT.

634034, Tomckas o6nacTh, I. TOMCK,
Jlenuna mpocmnekT, a. 43a, 307A

2. AyauTopus sl IpOBEIECHUS bunokynsipusiii Mukpockon Mukmen-1sap. 2-20 -
y4eOHBIX 3aHSATUN BCEX THUIIOB, 1 wt.; AxBaguctmwuisarop AD-5 "JINBAM"
KYPCOBOTO IIPOEKTUPOBAHUS, MEAUIMHCKUH 3JEeKTPUUECKUi - 1 mT.;
KOHCYJIbTAIM, TEKyIIero KOHTpoJis | MOHOKyJspHbII MUKpockon Mukmen-1Bap. 1 -1
Y IIPOMEKYTOUHOM aTTeCTalluu wit.; [kag ['T1-40-OX 13 (cymunpHslif) - 1 mwrT.;
(yuebnas maboparopusi) Kommiext 060pynoBanus yaeOHOM
634034, Tomckas o61acTh, I. TOMCK, | OMOTEXHOJOTHYECKOH TabopaTopuu - 1 mrT.;
Jlenuna npocmnexr, 43, 025 Hacoc memOpanusiii PVR Micro M71S AS - 1

miT.; Memranka MarHuTHas ¢ mogorpesomM MSH-
300 - 1 mT.; ABTOKIJIaB TIOJyaBTOMaTHYECKUH
TUT-2340 MK 19a. - 1 wt.; [Tnutka
HarpesaresnbHas HP-20D-Unit - 1 wir.;
XonomunpHuk nadoparopusiit Liebherr LKv 3910
- 1 wt.; Tepmocrat TC1-20 co creknonakeToM - 1
IT.; BOKC ¢ BepTHUKANbHBIM JJAMUHAPHBIM
rmotokoM - 1 mrr.; Becst KERN 440-33N. 0.01r-1
IIT.

KommiekT yuebHoit medenu Ha 10 mocamouHbIx
mect;kad msa onexpl - 2 mwr.;CTon
1abopaToOpHBIN - 2 1IT.;

Komnetorep - | mr.; [IpunTep - 1 .




Paboyas mporpamma cocraBieHa Ha ocHoBe OOmieil XapakTepUCTHKH 00pa3oBaTeIbHOM
nporpammel 1o HanpasiieHuto 19.03.01 buorexunonorus/ OIII Bruorexnonorus/ cnenuanu3anus
buorexnonorus (nmpuema 2020 r., ounas popma o0ydeHus).

Pazpabotuuk(u):
JomknocTs Toanuce DUO
Jouent HOIT H.M. Kuxnepa WUW Yy6ux M.B.

v

IIporpamma onobpena na 3acemanun Hayuno-oGpasoBarensroro menrtpa H.M. Kmxnepa
MIIHIIT (mpotokon ot «01» centsiopst 2020 r. Ne 5/1).

3aBenyromuit kageapoit — pyKOBOJHUTED
HOIl H.M. KmxHepa (Ha mpaBax Kadeapsl) }7/ .
J.X.H, JOLEHT ’ /'%( 7 /Kpacnoxyrckas E.A./
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