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1. llesan ocBOEHMSI AN CIMIIJIMHBI

[lensiMu OCBOCHUS AMCIMILIMHBI SBISIETCS (POPMUPOBAHUE Y O0YUAIOLIMXCS OMPEIEIICHHOTO
OOIl (m. 6 OOmeit xapakrepuctuku OOII) cocTaBa KOMIIETEHIIUH [UIsI TMOATOTOBKH K
podeCcCHOHATIBHOM JAEATEIbHOCTH.

Ko Kon Cocrapisiloume pe3yabTaToB 0CBOEHHUS (JeCKPHIITOPbI
" HaunmenoBanue pesyabTarTa KOMIIEeTEeHIMii)
KOMIIETEeHIHH
KOMITETeHIHI OCBOEHUSI Ko HaunmeHnoBanue
oon a
CIIOCOOHOCTBIO K Brnaneer HaBBIKaMu PabOTHI C
TOTOBHOCTBIO WHPOPMAINOHHBIMU HCTOYHIKAMH,
HCIIOIh30BATh CTaHJAPTHBIMH MTAKETAMU MPUKIIATHBIX
OITK(Y)-2.B34 sap puiIan
OCHOBHBIE 3aKOHBI KOMITBIOTEPHBIX MPOTPaMM, CBSI3aHHBIX C
€CTECTBEHHOHAYYH MOJIETUPOBAHUEM COCTUHEHHM U
BIX JUCLMILINH B MIPOLIECCOB
po¢heCCHOHATIBHO OTIK(Y)-2.Y23 IIpumeHsieT MEXIUCIUILTUHAPHBII
U AesITENbHOCTU ) MOJIXOJ1 K aHAJIU3Y U PEIICHUIO MPOOIIeM
OnK(y)-2 | % : P4 zXoxL yHD p
MIPUMEHSITh
METO/IbI
MaTeMaTHIECKOTO
3HaeT OCHOBHBIC MTOHATHS,
aHajgu3a u
OIIK(Y)-2.336 3aKOHOMEPHOCTH, METOIbI U B3aUMOCBSI3b
MOJEITUPOBAHUS,
(byHIaMEHTaIBHBIX HAyK
TEOPETUYECKOTO U
3KCIIEPUMEHTAIBHO
T'0 UCCIIeIOBaHUS

2. MecTo aucuunannsbl B crpykrype OOIL

JlucuMIuIiHA OTHOCUTCS K BapHAaTUBHOW 4YacTH BapHUaTHBHOTO MEKIUCIUIUIMHAPHOTO
npodeccuonansuoro moayis (biokl) yueOHoro mnana o6pa3oBareiabHONU TPOrPAMMBL.

3. [Inanupyemsble pe3yJibTaThl 00yUeHHSs 110 JHCHHUIIIMHE

ITocne ycnenHoro 0CBO€HUs AUCLUILTUHBI Oy1yT COPMHUPOBAHBI Pe3yJIbTaThl 00yUEHUS:

[nanupyembie pe3yabTaThl 00y4eHHUs M0 AUCIHUILUIHHE Komnerenim
Kon HaumenoBanme A
Pl YMeTb UCTI0IIb30BaTh (HPU3NKO-XUMHUECKHE U OMOXMMUYECKUE POLIECCHI, OIIK(Y) -2

MPOTEKAIOIIHE B )KHBOM OpPraHU3Me Ha CyOMOJICKYJIIPHOM U, MOJIEKYJISIPHOM,
KJICTOYHOM, OPIraHHOM U OPraHU3MEHHOM YPOBHSIX

OneHoyHble MEPONpPUATHS TEKYLIEro KOHTPOJIE W HIPOMEXYTOUYHOM arrectanuu (3a4er)
MIPEACTABIICHBI B KAJICHIAPHOM PEUTHHI-IIJIaHE AUCLIUIUIMHBIL.

4. CTpyKTYpa M cojiep:KaHue TUCHUNIHHbI

OcHoBHbIC BHbI y4e0HOM AeATEJIbHOCTH

Pa3zzenbl I CHUAILIMHBI Dopmupyemslii Buabl yueOHOi 1eATeIbLHOCTH O0bem
pe3yabTat BpeMeHH, 4.

00y4eHus o

JHCHHILIHHE

Pasmen 1. OcHOBHBIE IOHATHUA U PJI-1 Jlexknuu 12
MPOLIECCHI B SH3UMOJIOTHH [TpakTuyeckue 3aHATHS 6
CamocTosiTenpHas padoTa 40

Paznen 2. Kunernka P/I-1 Jlexumn 10




(epMEHTAaTUBHOTO KaTaln3a [IpakTrueckue 3aHsTHs 5

CamocrosiTenpHas padbora 35

CO,Ilep}KaHI/IC pasaciioB JUCHUIIIINHBI:

Pasznen 1. OcHOBHBIE IOHATHS U Mmpouecchbl B GH3UMOJIOTUHA

OcHnognbie nousamusi sH3umono2uu. Obwue cxemvl peakyuil, UOYWUX ¢ yuacmuem gepmeHmos.
Jloxkanuzayus gpepmenmos 6 kiemre. Akmusayus u uHeuOUpogaHue hepmerHmos.

Tembl JIeKIHM:

1.

N

Xumnueckass npupona ¢epMeHToB. CXOACTBO M OTIMYUS OT HEOPraHUYECKHX
Karanu3atopoB. Jlokanuzanusi U CTPYKTypHasi opranu3anus (GepMeHTOB U (pepMEHTHBIC
KoMIUleKchl B kieTke. KoHcTuryTMBHBIE M ajanTuBHbIE (QepMeHThl. CTpyKTypa
dbepmeHToB (4 vaca).

Crpykrypa ¢epMeHTOB. AKTHBHBII LIEHTp (epMEHTa, €ro CcyOCTpaT-CBA3BIBAIOILUN M
KaTAIUTHYECKUM Yy4yacTKM. MexaHu3mpl Katanus3a. KHCIOTHO-OCHOBHOM Karaiuu3 u
KOBAJICHTHBIN KaTaiu3 (4 Jaca).

Perymsauuss axtuBHocTH (QepmentoB. MHruOutopsl u aktuBatopsl. OOpatumbie U
HeoOpaTuMble HHIMOMTOpPBI. Tumbl 00paTUMOro HMHTUOMPOBAaHUS: KOHKYPEHTHOE U
HEKOHKYpeHTHOe. beckoHKypeHTHOe HHrnOupoBaHue (4 yaca).

Tembl IPAKTHYECKUX 3aHATHIA:

Mexaynaponnas kiaccudukanus pepmeHToB. OOLIas XapaKTepUCTUKA OCHOBHBIX KJIACCOB
(bepMEeHTOB: OKCHIIOpPEIYKTa3bl, TpaHC(epasbl, TUAPOJA3bI, JIHA3bl, W30MEpa3bl, JIUTA3BI
(cunTerassl). CucTeMaTH4ecKoe U TPUBUAIBHOE Ha3BaHUE (pepMeHTa.

KodaxTops! 1 kodepMeHTHI. IHTHOUTOPBI 1 aKTUBATOPHI ()EPMEHTOB.

KonrpomnsHas pabora.

| Pasnen 2. Kuneruka (pepMeHTAaTHBHOIO KaTAIU3a

Ocnosnble Kunemuyeckue xapakmepucmuKku qbepMeHmamueHblx npoyeccos. Cnocobui peayiiayuu
CKopocmu d)epmeﬁmamueHblx npoyeccos. Hcnonvzosanue komnonenmos qbepmeﬁmamueHbzx

peaxkyuil.

TeMbl JeKINA:

1.
2.

2.

Kunernka pepmeHTaTUBHOIO KaTaan3a, OCHOBHBIE TOJIOKEHUS.

CrniocoObl  ompeneneHust akTMBHOCTH (epmeHToB. KonmuyecTBeHHOe —ompeneneHue
(hepMeHTaTUBHOW aKTHBHOCTH, CTIOCOOBI €€ BBIPAXKECHUSI.

Perynsauus ckopoctu (epMEHTaTUBHBIX MPOLIECCOB. BiusiHMe KOHIEHTpaluu GepMeHTa,
KOHIEeHTpauuu cyOcTtpara, pH u Temmeparypsl cpelpl Ha CKOPOCTb (pepMEHTaTHUBHOU
peaxkuuu.

I'padnueckuit cnocod® omnpeneneHus Tuna UHruOMpoBaHus. AKTuBHas Gopma hepmeHTa.
YacTHUuHBIA  NPOTEOJIM3, KOBAJEHTHAs MOAM(DUKALUSA, acCOLUaIMs/IUcCoanus
cyOBbeIMHHULL KaK CTIOCOOBI PETYJIALNN aKTUBHOCTH (PEPMEHTOB.

Hcnonp3oBaHne UHTUOUTOPOB B OMOXUMUM TP BBIJCIEHUH U OYHCTKE OMOMOJIEKYJI, IPU
aHaJIn3€e CTPYKTYpPbl U CBOMCTB (DEPMEHTOB.

Tembl NPaKTHYECKUX 3aHATHIA:

1.

Mogens (epMeHTaTUBHOTO Karanu3a Muxasnuca-MeHTeH. MakcumalibHasi CKOpPOCTh
(dbepMeHTaTUBHONW peaknuu U KOHCTaHTa Muxadmca. CrnocoObl WX OINpeesICHHS:
rpaduueckuii (runepbonnyeckuii rpaduk, meron JlaitnuyBepa — bepka).

MynbTudepMeHTHbIE KOMIUIEKCHI. AJuiocTepuyeckue (epMeHThl. AJIoCTepUYeCKUi
(perynsiTopHblid) akTUBHBIN LIeHTp. [loHsiTe koomeparuBHoro >gdexra. M3odhepmeHTsl,



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

5. Opranmaunﬂ CaMOCTOSITEIbHOI paﬁoTbI CTYAEHTOB

CamocrosarenbHass paboTa CTYJCHTOB MPH HW3YYEHUH JUCHUIUIMHBI TPEAYyCMOTpPEHa B

CIeNyIOMUX BUaax u Gpopmax:

pa60Ta C JICKOHUOHHBIM MaT€puajaioM, IIOUCK H 0630p JIUTCPATYPbl H 3JICKTPOHHBIX
HMCTOYHHUKOB I/IH(bOpMaI_II/II/I;

IIOATOTOBKA K MPAKTHYCCKHUM 3aHSTHSIM,

IMOAroTOBKAa K KOHTPOJIbHBIM pa60TaM, 3a4CTy.

6. YueOHo-MeTOoqUYecKOe U MH(OPMALIMOHHOE o0ecriedeHne JUCIUTIIHHbI

6.1. YyeOHO-MeTOANYECKOE 00ecIedeHue

OcHoBHast JiMTeparypa:

1. Henwcon, 1. OcHoBbl Onoxumuu Jlennnmkepa: yueonoe nocooue / JI. Henbcon, M. Kokc ;

nepeBo ¢ anrnuickoro T. IT. MocomnoBoii [u np.]. — 4-e usa. — Mocksa : Jlaboparopust
sHaHui, 2020 — Tom 1 : OcHoBBI OMoXuMHH, cTpoeHue U Katamuz — 2020. — 749 ¢. —
ISBN 978-5-00101-864-3. — Tekcr : anekTpoHHBIH // JlaHb : 37EeKTpOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/135557 (mara oOpamenus: 18.06.2020). —
Pexxwum nocTyma: 1ist aBTOpHU3. TOIB30BATEINECH.

MenuuuHckas >H3uMoJOrUsA: yueOHoe mocobue / cocraButenu C.®. Anapycenko, E.B.
Henucoa. — CraBponons: CKOVY, 2017. — 116 c. - Tekct: anmekrponnsiit// Jlanp :
9JIeKTpoHHO-0MOanoTeynas cucrema. — URL: https://e.lanbook.com/book/155310 (nara
obpamenus: 18.06.2020). — Pexwum mocrtymna: Ui aBTOPU3. MOJIb30BATEICH.

Sxynos, T. P. Monekynspnas 6uorexnonorus : yueOnuk / T. P. Skynos, T. X. ®au3oB. —
2-e m3a., crep. — CankTt-IlerepOypr : Jlanp, 2020. — 160 c. — ISBN 978-5-8114-5820-
2.— Texcr : 3nekTpoHHbIHM / JlaHb : >1MeKTpoHHO-OmMOMmoreuHas cucrtema. — URL:
https://e.lanbook.com/book/145846 (nara oopamenus: 18.06.2020). — Pesxxum mocrtyma: s
aBTOPH3. M1OJIb30BATENCH.

[Tnaxynos, B. K. OcHoBbI sH3uMONOTHHN : yueOHOe ocobue / B. K. IlnakynoB. — Mocksa :
Jloroc, 2020. — 128 c. — ISBN 5-94010-027-9. — Tekct : snekTpoHHbIH // JlaHp :
NEKTPOHHO-OMOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/163068 (marta
obpamienus: 18.06.2020). — Pesxxum goctymna: AJsi aBTOPH3. MOJIb30BaTENCH.

JlomoJiHuTeIbHAS JIMTEpaTypa:

1.

Spoan, H. N. YuebGHoe mocobue i1 CaMOCTOSTENbHOW pabOThl MO 3H3MMOJIOTHH :
yueoHoe mocobue / H. U. fposan, E. I'. IlpyaaukoBa. — Open : Openl'AY, 2016. — 83
c.— Tekcr : snekrponnsiit / Jlanp : snekTpoHHO-OMONMMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/91717 (nata obpamenus: 18.06.2020). — Pexwum moctyma: ais
aBTOPHU3. MTOJIb30BATEICH.

OBunnnaukoBa, C. W. Ilpaktukym no »sH3uMosioruu : yuyebHoe mnocodbue / C. U.
OBunnHMKOBa, O. B. MuxHmwok, E. b. llIkypatoBa. — Mypmanck : MI'TY, 2016. — 104 c.
— ISBN 978-5-86185-881-6. — Tekct: onekTtpoHHbIH / JlaHB : 3JIEKTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/142596 (mata oOpameHus:
18.06.2020). — Pesxum jgocTyria: s aBTOPHU3. TOIb30BATENEH.



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
https://e.lanbook.com/book/142596

6.2. udpopmanmoHHoe 1 MporpaMMHoe odecrnieyeHue

Internet-pecypcer (B T.4. B cpene LMS MOODLE u np. oGpa3oBarenbHble 1 OUOIMOTEUHBIE
pecypcehl):
1. Caiit «DaemenTsl O0JBIION HayKn» hitp://elementy.ruhttp://elementy.ru
2. TIpodeccuonanpubie 6a3bl TaHHBIX U HH(YOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI JOCTYITHBI IO
cesuike: https://www.lib.tpu.ru/html/irs-and-pdb.

HI/IHGHSI/IOHHOC IIpOorpaMMHOC obecneyeHne (B COOTBCTCTBHH C Hepe'»meM JIMIEH3UOHHOT O

nporpaMmMHoro odecnedenus TIIY):

7-Zip;

Adobe Acrobat Reader DC;
Adobe Flash Player;

AkelPad;

Design Science MathType 6.9 Lite;
Document Foundation LibreOffice;

Google Chrome;

1
2
3
4,
5. Cisco Webex Meetings;
6
7
8
9

. Microsoft Office 2007 Standard Russian Academic;
10. Mozilla Firefox ESR;
11. Tracker Software PDF-XChange Viewer;

12. WinDjView

JICKIITMOHHBIX 3aHATHH:

7. OcoOble TPeOOBAHNS K MATEPHATbHO-TEXHUYECKOMY 00eceYeHUI0 IU CIUILIHHbI

B yLIe6HOM nmponecce HUCIOJb3YCTCA CICAYIOLICC O60py,[[0BaHI/Ie IJI1 IIPAKTHYCCKHUX H

Ne HanmeHoBaHue crienaJbHbIX NOMEIICHHI HaumeHoBaHnue 000py10BaHus

1. Aynuropus Jis IPOBEICHUS Becst KERN 440-33N. 0.01r - 1 mt.; Kamepa temioBas
y4eOHBIX 3aHATHH BceX THNOB, | KC-65 - 1 mT.; Memayika MarHuTHasI ¢ TOJIOTPEBOM
KyPCOBOTO IIPOEKTUPOBAHUS, (tur2) MSH-20D-Unit - 3 w.; Beckr tabopatopHbie
KOHCYJIBTAINH, TEKYIIETO WPS 510/C/2 - 1 mrt.; AkBamuctuisitop AD-5
KOHTPOJIA U IPOMEKYTOUHON "JINBAM" MeIuUMHCKUM 3JIEKTPUYECKHi - | mT.;
aTTecrauuu (yueOHas Memanka MmarHuTHas ¢ mogorpeBoM (tum 1) MSH-20A
nabopatopus) - 9 wT.; Memanka marauTHas ¢ mogorpesom MR Hei-
634034, Tomckast 001aCThb, T. Tec - 3 mt.; Becwr 1abopatopusie "Adventurer” - 1 mir.;
TomMmck, JIeHnHa mpocnexT, 1. Hacoc Bakyymubiit HBP-4,5]1 - 1 wr.; [Inutka
43a, 307 HarpesateibHas HP-20D-Unit - 22 mir.

Jocka ayauropHas HacTeHHas - 1 mT.;CTon-Moiika - 1
wT.;Cton 17st BecoB - 2 mT.;KoMriekt yueOHon
MeOenu Ha 40 TOCagOYHBIX MECT;

Komnetorep - 2 wt.; [IpoexTop - 1 mrT.

2. | Aynuropus ans nposeneHuss | Komruiekt yueOHoit Mebenn Ha 20 mocagoYHbIX MECT;
y4eOHBIX 3aHATUH Bcex TUNOB, | Kommbrorep - 1 mT.; [IpoexTop - 1 wT.; HTepakTuBHAs
KypPCOBOTO IIPOEKTUPOBAHNU, nocka 1QBoard ET-D ADO08O - 1 mir.

KOHCYJIbTaIMi, TEKYIIETO
KOHTPOJISI U TPOMEXYTOUYHON
aTTecTaluu

634034, ToMckas 001acThb, T.
Tomck, JIeHnHa MpoCcHeKT, 1.
43a, 307A



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

Pabouast mporpamma coctaBneHa Ha ocHoBe OOIIEH XapaKTepHCTHKH oOpa3zoBareIbHOMI
nporpammel 1o HanpasieHuto 19.03.01 buorexnonorus/ OINI BuoTtexHonorus/ crenuanrusanus
buorexnonorus (mpuema 2017 r., ounas popma o6yueHus).

Pa3zpaborunk(n):
JlomkHOCTH Hoanumce OUO
Houent HOLl H.M. Kuxunepa 1(,‘4/{1".\ Yy6ux M.B.
I

IIporpamma omoOpena Ha 3acenaHuy BblnycKaromeil kadeapsl GHOTEXHONOTHH U OpraHHYeCcKOM
XUMHH (TIPOTOKOIT OT «22» mroHst 2017 r. Ne 12).

3aBenyrommii kadeapoi — pyKOBOIUTEINb

HOI[ H.M. Kuxuepa (Ha npaBax kapenpsr) f]/ Y

JI.X.H, JIOLIEHT /Z"" (et /KpacHokyrckas E.A./
MoANnucChH




JIucT u3meHeHuii padoyeil MporpaMmMbl TUCHHILUIHHBI

YueOHblii roj

CopepixaHue /u3MeHeHHE

OO0cyxK1€eHO Ha
3acenanuu HOLl H,M.
Kusknepa (mpoToKo.t)

2018/2019 | M3menena cucTeMa OLEHMBaHMA BO BCeX AMCHMILIMHAX, | OT 03.ceHTAOps
yueOHBIi | PEAM3alisl KOTOPBIX HAYHETCS C OCEHHEro cemecTpa 2018/19 2018 1. Ne 10
ron y4eOHOr0 TojAa | Jajee [0 3aBepUICHUSl peau3aluu
POTrPaMMBI
1 OO6HOBIIEHO TIPOTPaMMHOE OOecITeueHIE ot 18 urons
2 OOGHoBieH coctaB mpodeccrHoHambHBIX 06a3 maHHBIX U | 2018 . No 8/1
UHPOPMAIMOHHO-CITPABOYHBIX CUCTEM
3 OOHOBJICHO COACPKAHME AMCHIUILIHHBI
2019/2020 |1  OOGHOBIJIEHO MpOrpaMMHOE oOecrieueHue oT 26 uroHsd
yueOHplii | 2 OGHOBICH COCTaB NPO(ECCHOHAIBHBIX 623 JAHHBIX 1 2019 1. Ne 4
ron UHPOPMAITMOHHO-CITPABOYHBIX CUCTEM
2020/2021 | 1 Usmenennt popmbl goxkymentoB OOIl B coorserctBuu ¢ | ot 01 ceHTSIOps
yueOHBbIi mpukazom TIIY ot 06.05.2020 1. Ne 127-7/06 «O6 | 2020 r. Ne 5/1
ron yTrBepxkaeHUU Gopm goKymMeHToB OOII».
2 OOGHOBIEHO POTpaMMHOE obecreucHne
3 OOHoBIeH cocraB mnpodecCHOoHaIbHBIX 0a3 MaHHBIX U
UHPOPMAIMOHHO-CITPABOYHBIX CUCTEM
4 OGHOBJICHO COJICPIKAHUE TUCIIUILINHBI
5 OOHOBJEH CITUCOK JTUTEPATYPHI, B TOM duciie cchuiok I5C




