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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHMSI TUCIMILTHHBI SBJSIETCS (DOPMUpPOBAHKE Y 00YUYAIOIIUXCS ONPEICICHHOTO
OOIl (m. 5. OOmpeit xapaktepuctuku OOII) cocTtaBa KOMIIETEHIIUH Ui TMOATOTOBKH K

npodeccuoHanbHOM e TEIbHOCTH.

Kon
HaunmenoBanue

CocraBJsiionye pe3yJbTATOB 0CBOEHHS (1eCKPUNITOPbI

KOMIIeTeHIIUii)

KOMIICTCHIIUN
KOMIICTCHIUU

Kon

HaunmMmeHoBaHHe

CIIOCOOHOCTBIO U
TOTOBHOCTBIO
HCIIONb30BATh
OCHOBHBIE 3aKOHBI

OITK(Y)-2.B24

Braneer HaBbIkamMu pabOTHI ¢ MHPOPMAIIMOHHBIMH
HCTOYHHKAMH, CTaH/IAPTHBIMHU TTaKETaMU ITPUKIATHBIX
KOMITBIOTEPHBIX ITPOTPAMM, CBSI3aHHBIX C
MOJIETHPOBAaHUEM COEAMHEHHI U MPOLECCOB

€CTECTBEHHOHAYYHBIX
IUACLUIIINH B

OITK(Y)-2.Y25

[puMeHsieT MK IUCIUILTMHAPHBIN MOAXO/ K aHAIU3Y
1 pEIICHHUIO MPobIeM

po¢eCCHOHATBHOI
OIIK(Y)-2 NIESATSIILHOCTH,
MPUMEHSTH METO/IBI
MaTeMaTHYECKOro
aHanMu3a u
MO/JICJTUPOBAHHS,
TEOPETHYECKOTO U
HKCIIEPUMEHTAIBHOTO
UCCIIeIOBAHMS

OIIK(Y)-2.325

3HaeT OCHOBHEIS IMOHATHA, 3aKOHOMEPHOCTH, MCTObI
1 B3aMOCBA3b beHZ[aMeHTaHLHLIX HayK

2. MecTo aAucuumiunbl (MoayJisi) B crpykrype OOII

JlucuuniauHa OTHOCUTCS K BapuUaTUBHOM 4acTH moxyis crnenuanuzanuu (biokl) ydaeOHoro
1aHa 00pa3oBaTEIbHON MPOTPaAMMBI.

3. [InanupyemMble pe3yJibTaThl 00yYeHHs 110 JHCHHUILIMHE

ITocne ycrenHoro 0CBO€HUs AUCLUILTUHBI Oy1yT C(OPMHUPOBAHbI pe3yIbTaThl 00yUYeHUS:

IlnanupyemMble pe3yJbTAThl 00y4eHHsI 10 JUCHUILIMHE Komnerenuu
Kon HaunmenoBanme ;|
Pl YMeTh UCTob30BaTh GUIUKO-XUMHUECKUE U OMOXHUMUYECKUE TTPOIECCHI, OIIK(Y) -2

MPOTEKAIOIIHE B )KHBOM OpPraHU3Me Ha CyOMOJIEKYJISIPHOM U, MOJIEKYJISIPHOM,
KJIETOYHOM, OPIaHHOM U OPraHU3MEHHOM YPOBHSX

OI_[CHO‘-IHBIC MCPONPUATHA TCKYIICT'O KOHTPOJIS U HpOMC)KYTO‘IHOﬁ arrecraluu NpeACTaBJICHbBI B
KaJICHIapHOM pCﬁTHHF-HHaHe JUCIMITIIMHBI.

4. CTpyKTYpa U coepKaHue TUCUUILTUHBI

OcHOBHbBIE BHADBI y‘leﬁHOﬁ HECATCJIbHOCTH

Pa3znenbl TUCHUTINHBI D opmupyemblii Buabl yueOHO# 1eATeIbHOCTH Oo0bem
pe3yjabrar BpeMeEHH, 4.
00y4eHus o
JAUCHUIIINHE
Pasznen 1. OcHoBHBIE NOHATHA H PJI-1 Jlexknuu 6
MpouecChl B 9H3UMOJIOTUHA HpaKTI/I‘-ICCKI/Ie 3aHATUSA 6
JlaGopaTopHbIie pabOThI 10
CamocrosTenbHas pabora 26
Paznen 2. Kuneruka P/I-1 Jlexumn 5
(pepMeHTATHBHOI0 KaTaJIN3a [IpakTHueckue 3aHATHS 5




JlaGopatopHbie paboOThI 23
CamocrosiTenpHas padbora 27

Coneprkanue pa3iesioB JUCITUTUINHBI:

Pasznen 1. OcHOBHBIE IOHATHS U Mnmpouecchbl B GH3UMOJIOIUHA

OcHnognbie nouamusi su3umono2uu. Obwue cxemvl peakyuii, UOYWUX ¢ ydacmuem hepmeHmos.
Jloxanuzayus gpepmenmos 6 kiemre. Akmusayus u uHeubUpoganue hepmerHmos.

TeMmbl JIeKIHM:

1.

Xumnueckass npupona ¢epMeHToB. CXOACTBO M OTIMYUS OT HEOPraHUYECKHX
Katanu3atopoB. Jlokanuzanusi U CTPYKTypHasi opranu3anus (pepMeHTOB U (hepMEHTHBIE
KoMmIulekcbl B kieTke. KoHcTutyTMBHBIE M ajanTuBHbIE (QepMeHThl. CTpyKTypa
(bepMeHTOB.

Crpykrypa ¢epMeHTOB. AKTHBHBII LIEHTp (epMEHTa, €ro CcyOCTpaT-CBA3BIBAIOILUN U
KaTAINTHYECKUM Yy4yacTKM. MexaHu3mbl Katanus3a. KHCIOTHO-OCHOBHOM Karaiau3 u
KOBAJICHTHBIN KaTaJIn3.

Perymsauuss axtuBHOCcTH (epmenToB. MHruOutopsl u aktuBatopsl. OOpartumbie U
HeoOpaTuMble HHIMOMTOpPBI. Tunbl 00paTUMOro HMHTUOMPOBAaHUS: KOHKYPEHTHOE U
HEKOHKYpEeHTHOE. beCKOHKYpEeHTHOE MHTHOMpPOBaHUE.

TeMbl NpAKTHYECKUX 3AHATHIA:

1 Mexnaynaponnas knaccuduranus ¢pepmeHToB. OO0Imas XapaKTepHCTUKAa OCHOBHBIX KIJIACCOB
(GepMeHTOB: OKCHIOpeAyKTa3bl, TpaHc(epasbl, THAPONa3bl, JMa3bl, H30MEpasbl, JIUTra3bl
(cunTeraspl). Cucremarnyeckoe W TpPUBHAIBHOE HaszBaHue ¢epmenTa. Knaccudukanms
(depMeHTOB. MexaHu3Mbl Kataiau3a. KucioTHO-OCHOBHOM KaTanu3 ¥ KOBaJICHTHBIM KaTalus.

2 Kodaxkrops! u kopepmenTsl. UTHTrHOUTOPHI M aKTUBATOPHI (HEPMEHTOB.

3 KoutponbHas padora.

Ha3Banus jadbopaTopHbIX padoT:
1. TlonmyueHue MHBEpPTA3bI U €€ UACHTUDUKAITHSL.
2. CpnenuduuHOCTb JEHCTBUS MaJlaTAETHIPOr€Ha3bI.

Paznen 2. Kuneruka (pepMeHTAaTHBHOIO KaTaIU3a

Ocnosnble Kunemuyeckue xapakmepucmuKu qbepmeHmamueHblx npoyeccos. Cnocobul pecyaiayuu
CKopocmu qbepmeﬁmamue%lx npoyeccos. Hcnonvzosanue komnonenmos qbepmeﬁmamueHbzx

peaxkyuil.

TeMbl JIeKIUN:

1.

3.

CrniocoOb1  ompeneneHust akTHUBHOCTH (epmeHToB. KonmuyecTBeHHOe —ompeneneHue
(epMeHTaTUBHOW aKTHUBHOCTH, CHOCOOBI €€ BBIpaXeHUs. Perymsimus CcKOpocTH
(epMeHTaTUBHBIX TMpoleccoB. BnusHue KOHUIEHTpauu (epMeHTa, KOHIEHTpPAILUH
cyoctpara, pH u TemnepaTypbl cpelbl Ha CKOPOCTh (PEepPMEHTATHBHON pEaKIu.
I'paduueckuii ciocod onpeneneHus THUMAa UHIMOMpoBaHUA. AKTHBHas (opMma gepmeHTa.
YacTHuHBId ~ TPOTEONIM3, KOBAJEHTHAs MOAW(DUKAIUS,  aCCOLUAIHS/TUCCOIHALINS
CyObeMHUIL] KaK CIIOCOOBI PETYJISIIIMUA aKTUBHOCTH (DEPMEHTOB.

Hcnonp3oBaHne MHTHOUTOPOB B OMOXUMUM TIPU BBIJIEIIEHUHN M OYHCTKE OMOMOJIEKYJI, TIPH
aHaJIM3e CTPYKTYPHI U CBOMCTB (DEPMEHTOB.

Tembl NpaKkTHYECKUX 3AHATHIA:

1.

2.

Mogens ¢epMeHTaTUBHOTO Katanu3a Muxasnuca-MeHTeH. MakcumalibHasi CKOpPOCTh
(dbepMeHTaTUBHONW peaknuu W KOHCTaHTa Muxadmca. CrnocoObl WX OINpeAesICHHUS:
rpaduueckuii (runepbonnyeckuii rpaduk, meron Jlaitnuysepa — bepka).

MynbTudepMeHTHbIE KOMIUIEKCHI. AJuiocTepuueckue (epMeHThl. AJIOCTepUYECKHi
(perynsaTopHblii) akTUBHBIN 1eHTp. [loHsTHe kKoomepaTuBHOrO 3¢ dekra. M3opepmeHTsI,



PonbRE

Ononornyeckoe 3HaYeHHE. DH3MMOINArHOCTHKA.
3. KontponsHnas pabdota (1 gac).

Ha3panus 1a6opaTopHbIX padoT:
Briaenenue v ouncTKa KaTtanasbl U3 MIIEHUYHBIX 3aPOIBIILIEH.
Bmmsaue pH u reMniepaTypbl Ha aKkTUBHOCTD KaTaJlassl.
BnusiHue KOHLIEHTpalyy EPOKCHIa BOJAOPOAA Ha aKTUBHOCTb KaTaJla3bl.
3aBUCUMOCTH CKOPOCTH PEaKINH, KaTaIU3UPyEeMO KaTana3oi OT KOJIu4ecTBa epMEHTHOTO
Oenka.
MexaHu3m AeMCTBHS aMUHOTPHA30J1a HA KaTalasy.

5. Opranmaunﬂ CaMOCTOSITEIbHOI paﬁoTbI CTYAEHTOB

CamocrosarenbHass paboTa CTYJCHTOB MpPH HW3YYEHUH JTUCHUIUIMHBI TPEIYyCMOTpPEHa B

CIIeNyIOMUX BUaax u Gpopmax:

pa60Ta C JICKOHUOHHBIM MaT€puajaioM, IIOMCK H O630p JIUTEPATYPbl M OJICKTPOHHBIX
HCTOYHHKOB I/IHCI)OpMaI_II/II/I;

IMOAr0OTOBKA K IIPAKTHYCCKHM, J'Ia60paTOpHBIM 3aHATUAM,

IMOAroTOBKAa K KOHTPOJIbHBIM pa60TaM, 9K3aMCHY.

6. YueOHo-MeTOqUYecKOEe U HH(OPMAIIMOHHOE o0ecTiedeHne TUCIUTIIHHBI

6.1. YueOHO-MeTOANYIECKOE 00€ecTIeueHHe

OcHoBHas JInTeparypa
1. Henbcon, /1. OcroBbl Onoxumuu Jlenunmkepa: yueonoe mocobue / JI. Henmbcon, M. Kokc ;

nepeBoa ¢ anrmiickoro T. I1. MoconoBoit [u np.]. — 4-¢ u3a. — Mocksa : Jlabopatopus
3Hanmid, 2020 — Tom 1 : OcHOBBI Onoxumuu, crpoenue u katams — 2020. — 749 c. —
ISBN 978-5-00101-864-3. — Tekct : ameKkTpoHHBIN // JlaHb : 371eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/135557 (nata obOpamenus: 18.06.2020). —
PexxuMm poctyna: st aBTOpH3. MOJIb30BaTeNeH.

Menuuunckasi sH3UMOJOrUsA: y4debHoe mocobue / cocraButenu C.D. Anapycenko, E.B.
Henncoa. — CraBponons: CKOVY, 2017. — 116 c. - Tekct: anektponHsiit// Jlanp :
NEKTPOHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/155310 (mata
obpamienus: 18.06.2020). — Pesxxum goctymna: Al aBTOPH3. MOJIb30BaTENCH.

SAxynos, T. P. Monekynspnast 6uorexnonorus : yueonuk / T. P. fxynos, T. X. ®au3oB. —
2-e u3a., crep. — Canxt-IlerepOypr : Jlanp, 2020. — 160 c. — ISBN 978-5-8114-5820-
2.— Texkcrt : snexTpoHHbI / JlaHe : >1MeKTpoHHO-OMOMMorewynas cucrema. — URL:
https://e.lanbook.com/book/145846 (nata obpamienus: 18.06.2020). — Pesxum moctyma: mist
aBTOPH3. IIOJI30BATEIICH.

[Tnakynos, B. K. OcHoBbI 3H3uMOIIOrNY : yueOHOoe nocodue / B. K. ITnakyHoB. — Mockaa :
Jloroc, 2020. — 128 c. — ISBN 5-94010-027-9. — Tekcr : snexTpoHHbIH // JlaHb :
ANIEKTPOHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/163068 (mara

obpamienus: 18.06.2020). — Pexxum gocTyma: Uit aBTOPH3. MOJIb30BaTEICH.

JdonmosiHuTEIbHAS JIUTEPATYpPa

1.

2.

SlpoBan, H. W. YuebGHoe mocobue i1 CaMOCTOSTENbHOW pabOThl MO 3H3MMOJIOTHH :
yueoHoe mocobue / H. U. Sposan, E. I'. IlpyaaukoBa. — Open : Openl’'AY, 2016. — 83
c.— Tekcr : snekrponusiii / Jlanp : snekTpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/91717 (mata obpamienus: 18.06.2020). — Pexum mocryna: s
aBTOPU3. MTOJIb30BATEICH.

OBunnnaukoBa, C. W. Ilpaktukym no »sH3uMosioruu : yuyebHoe mnocodbue / C. U.



https://e.lanbook.com/book/135557
https://e.lanbook.com/book/155310
https://e.lanbook.com/book/145846
https://e.lanbook.com/book/163068
https://e.lanbook.com/book/91717

OunnHukoOBa, O. B. MuxHiok, E. b. lllkyparoBa. — Mypmanck : MI'TY, 2016. — 104 c.
ISBN 978-5-86185-881-6. — Tekcr: »snexktpoHHsbii // JlaHb AIIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/142596 (mata oGpamieHus:
18.06.2020). — Pexum gocTyria: ajisi aBTOPHU3. TOIb30BaTEIICH.

6.2. UndopmannoHHOe U NPOrpaMMHoOe o0ecriedeHue

Internet-pecypcst (B 1.4. B cpene LMS MOODLE u np. o6pa3oBatenbHble U OMOTUOTEYHBIC

pecypcehl):
1. Caiir «DnemenTsl OoubIoi Hayku» http://elementy.ruhttp://elementy.ru
2. Tlpodeccronanbhpie 6a3bl TaHHBIX ¥ HHPOPMAIIMOHHO-CITPABOYHBIE CUCTEMBI IOCTYITHBI 110

ceouike: https://www.lib.tpu.ru/html/irs-and-pdb.

JInieH3noHHOE IIporpaMMHOC obOecrcucHue (B COOTBCTCTBHUHU C Hepe'{HeM JIMICH3UOHHOTO

nporpaMmmHuoro ooecnedenus TIIY):

1. 7-Zip;

Adobe Acrobat Reader DC;

Adobe Flash Player;

AkelPad;

Cisco Webex Meetings;

Design Science MathType 6.9 Lite;

Document Foundation LibreOffice;
Google Chrome;

Microsoft Office 2007 Standard Russian Academic;
Mozilla Firefox ESR;

Tracker Software PDF-XChange Viewer;
WinDjView

©CoOoNORWN

10.
11.
12.

7. OcoOble TPeOGOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecneYeHUI0 TN CIUTIIHHbI
B yudebHOM mporecce HCMONb3yeTcs Cleayrolnee o0OpyAoBaHUE MM MPAKTUUYECKUX U

JICKIITMOHHBIX 3aHATHH:

y4eOHBIX 3aHSATHUH BCEX TUIIOB,
KypCOBOT'O IPOCKTUPOBAHHS,
KOHCYJIbTal[1i, TEKYIEr0 KOHTPOJIS
Y IPOMEXKYTOUYHOU aTTeCTaluU
634034, Tomckas obnactb, . TOMCK,
Jlenmna npocmekr, 1. 43a, 307A

Ne HaumeHoBaHue crienaJbHbIX l'lOMellleHl/lﬁ HaumeHoBaHue oﬁopynosamm
1. AyIuTOpHS IS TIPOBECHUS Becer KERN 440-33N. 0.01r - 1 mt.; Kamepa TermroBas KC-65 - 1
y4eOHBIX 3aHSATUH BCEX TUIIOB, wT.; Memmajaka MarautHas ¢ mogorpesom (tun2) MSH-20D-Unit -
KyPCOBOTO MPOEKTHPOBAHHS, 3 wrt.; Becor maboparopusie WPS 510/C/2 - 1 mit.;
KOHCYJIbTallui, TEKYIIET0 KOHTPOJIS AxBaguctumisatop AD-5 "JINBAM" MeTUITMHCKUH SJIEKTPHUUECKUN
Y IPOMEXKYTOYHOU aTTeCTalluu - 1 mrT.; Memainka MmarautHas ¢ mogorpesom (tum 1) MSH-20A - 9
(yueOnas mabopatopus) wT.; Memnasnka MarautHas ¢ mogorpesom MR Hei-Tec - 3 mir.;
634034, Tomckast obnacts, r. Tomck, | Becsl naboparopusie "Adventurer” - 1 mrr.; Hacoc BakyyMHbIi
Jlennna mpocmexT, 1. 43a, 307 HBP-4,5]1 - 1 w.; [lnutka HarpeBarensHas HP-20D-Unit - 22 .
Hocka ayauropHas HacteHHas - 1 wt.;Cron-moiika - 1 wr.;Cron
JUTS BecoB - 2 mmT.;Kommurekt yueOHOH MeOenu Ha 40 mocaqogHbIX
MECT;
Komnetorep - 2 wr.; [IpoexTop - 1 wr.
2. Ayauropus Ui MPOBEIEHUS KommexT yaeOHo# Mebenu Ha 20 mocaJoYHbIX MECT;

Kommerotep - 1 w.; [Ipoexrtop - | mt.; IHTEepakTHBHAS JO0CKa
IQBoard ET-D ADO080 - 1 .



https://e.lanbook.com/book/142596
http://elementy.ru/
http://elementy.ru/
https://www.lib.tpu.ru/html/irs-and-pdb

Paboyas mporpamma cocraBieHa Ha ocHoBe OOIIel XapaKTEpUCTHKH 00pa3oBaTeIbHOM
nporpaMMbl 110 HanpasiaeHuto 19.03.01 buorexnonorus/ OIIIT Buorexuosnorus/ cnenuanusanus
buorexnonorus (mpuema 2019 r., ounast popma oOydeHus).

Pazpabotunk(u):
JlomkHocTs IMonrmice DOHO
Jonent HOI[ H.M. Kwxuepa MWWM/ Yy6ux M.B.

[

[Iporpamma onobpena Ha 3acenanun Hayuno-oOpasoBarensroro nenrpa H.M. Kumxuepa UIITHIIT
(mpoTokout ot «26» utoHs 2019 1. Ne 4).

3aBeyromuit kKaheapoit — pyKOBOIUTEIND

HOIL H.M. Kmxnepa (Ha nmpaBax kadeapsi) 5.

J.X.H, IOL[EHT 7" 7://’1‘/ il /Kpacnoxytckas E.A./
MoanucCh




JIucT u3meHeHuii padoyeil MporpaMmMbl TUCHHILUIHHBI

Yue6Hblii rog Copaepixanne /nu3MeHeHHe ObcyxaeHo Ha
3acenanuu HOLl H,M.
Kusknepa (mpoToKo.t)

2020/2021 | 1 Hsmenensl popmsl gokymentoB OOII B coorBerctBum | oT 01 ceHTAOps

y4eOHBII ¢ mpukazoMm TIIY ot 06.05.2020 r. Ne 127-7/06 «O6 | 2020 r. Ne 5/1
rof yTBepkaeHHH GpopM qoKymMeHTOB OOID».
2 OOHOBIJIEHO MPOrpaMMHOE OOecrieueHue

3 OO6HOBiIeH cocTaB MPOo(EeCCHOHATBHBIX 0a3 JaHHBIX U
UH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM

4 OOGHOBJICHO CO/ICPIKAHUE TUCIIUIUTHHBI

OOHOBJIEH CHMCOK JIUTEPATYphl, B TOM UYUCIIE CCHUIOK

OBC
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