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1. esn ocBOeHHUsI AMCIUNIMHBI

LensiMu OCBOCHUSI AUCIMILIIMHEI SIBISIETCS (POPMHUPOBAHUE Y 00YJAIOIINXCS OTIPEIEICHHOTO
(m. 5 O6meit xapakrepuctuku OOII) cocraBa KOMIETEHIMH IS TOATOTOBKH K
podeccHoHATBLHOM e TENbHOCTH.

OOII

CocTaBiistiolye pe3yIbTaTOB 0CBOEHHS

Kon HNHAUKATOPBI 10 CTHKEHHS] KOMITIETCHIIU I
(1ecKpHUNTOPLI KOMIIeTEHI[HH)
KOMIIETEHI] Hanmenosanue
HaunmenoBanue
HH KOMIIETEHIMH Kona HaunmenoBanue
HHIMKATOPA 10CTHKEHUS Kon
HHIMKATOpa
CriocobOeH npUMeHsITh BrageeT MeToramMu npoBe i HUS
€CTCCTBEHHO HayI HBIE 1 OropM3MIECKIX HUCCIIeJOBAHNI C
00IIeHIKe HepHBIE OIIK(VY)- Y4ETOM 0COOSHHOCTEH 00BEKTa
3HAHUS, METOIbI 1.17B1 WICCIICIOBAHMUS, METOIaMH1 aHAJIM3a 1
MareMaTuIecKoro 06pabOTKH IKCTIEPUMEHTATBHBIX
aHaNm3a " JTaHHBIX
MOJIEJIIPOBAHUS B YMeeT 000CHOBBIBaTh OHOIOTHYECKHIA
WHXE HePHO I ALeMOHCTPHPYCT 3 HaHHA 1 pBHUECKNUil CMBICIT IPONCXOAAIINX B
P N.OTIK(Y)- CTpOEHIS OHOCHCTEM Ha OIIK(Y)- N P n o
OIIK(Y)-1 JIeSATeIIbHOCTH, JKMBO I cHcTEME MPOLIECCOB U SBJICHUIA
M 1.17 MOJIEKYJIIPHOM, KIIETOYHOM 1.17¥1
CBSI3aHHOI C C UCTIOJTb30BaHUEM (PU3HKO-
o 1 OpraHM3MEHHOM yPOBHE
pa3paboTKOi, MaTeMaTHIecKoro armapara
MPOEKTUPOBAHUEM, 3HaeT 3MIEKTPO (U3 HOJIOTHIECKUES
KOHCTPYHPOBAHNEM, OCHOBBI ()YHKIITMOHUPOBAHUS JKUBBIX
TEXHOJIOTHAMH OIIK(VY)- cHCTEM U (pU3HYECKHE OCHOBBI
PO M3BOJICTBA U 1.1731 CTpOEHMS ¥ (byHKIIMOHUPOBAHUSA
9KCIUTyaTallu OGHOCHCTEM Ha MOJICKYIIIPHOM,
OGMOTCXHHYECKHX CUCTEM KJICTOYHOM ¥ OPraHU3MEHHOM YPOBHE

2. Mecro nucuumianHbl (Moayas) B ctpykrype OOIT

JuciumnnuHa oTHOcUTCSl K 0a3oBoil wactu bioka 1 ydeGHOro mimana oOpa3zoBaTenbHOM
MPOrpaMMBI.

3. [lnanupyemble pe3yjbTaTbl 00yUYeHUsI MO TUCHUILINHE

[Tocne ycrnenHoro 0CBOCHUs TUCIMILIMHBI Oy Iy T CpOpPMHUPOBAHBI PE3YJIbTAThl 00YUYCHHS:

IInanupyemble pe3yIbTaThl 00y4eHHs N0 TUCIHILINHE HMupukatop
Kon HaumenoBanue JAOCTHKEHHU I
KOMIIeTeHI{HH
PI1 3HaTh MEPCTIEKTHBBI PA3BUTHS U 3a]1a9H CTOSIIHE B 001acTH O Qru3nIeckoit Hayku N.OTIK(Y)-
1.17
P2 3HaTh (pr3HUecCKre OCHOBEI CTPOCHIS M (DYHKIIMOHUPOBAaHMSI OMOCHCTEM Ha MOJIEKYIsipHOM, KietouHoM 1 | MLOTIK(VY)-
OpraHM3MEHHOM YPOBHE; 1.17
P13 3HaTh J1eKTPO (PIB3HOIOr I eCKUE OCHOBEI (DYHKIIOHUPOBAHHS )KUBBIX CHCTEM; N.OIK(Y)-
1.17
P14 YMeTh 000CHOBBIBATh OHUOJIOTUYECKUN U PU3UIECKIIA CMBICI MPOUCXOMSIIHX B KHBOH CHCTEME N.OTIK(Y)-
TIPOIIECCOB M SIBJICHUH C MCTIOJIb30BaHHEM (PH3HMKO-MaTEMAaTHIECKOTO armapara; 1.17

OHGHO‘-IHBIG MCPOIPHUATHUA TCKYILICTO KOHTPOJIA U HpOMe)KYTO'-IHOI\/’I arTecTauvu npeacTaBjICHBL B
KaJICHAapHOM pel\/’ITI/IHl"—HJ'IaHe JAWUCIIUIUIUHBI.




4. CTpyKTypa ¥ cofep:KaHue TUCHUIINHBI

OcHOBHBIE BHABI yqeﬁﬂoii AEATCIbHOCTH

Pazfenbl AUCUUILTHHBI

Dopmupyemblii

Buanb! yue0Hoii 1eAITeIBHOCTH

O6bem

pe3yJabTar BpeMeHH, 4.
00yJeHuUs Mo
JAUCHUITJINHE

Pa3nea 1. TepmoauHamMuKka U KUHETHKA PI-1,P1-4, | Jlexuu 6
OMOJIOTMYECKUX MPOLIECCOB PII-5 [IpakTH4ecKue 3aHATU 4
JlabopaTopHbie 3aHATHSA 4

CamocrosiTesnpHas paboTa 12

Pa3pea 2. MosekynsipHbIe OCHOBBI PJI-1 P/1-2, Jlexuu 4
610 pu3NKU PA-4,PA-5 | Ilpaktudeckue 3aHsTHS 0
JlaboparopHsbie 3aHsTHS 16

CamocrosiTesnpHas paboTa 12

Paznen 3. buouzuka KJIIETOYHBIX PJI-1 P/1-2, Jlexmun 4
[POLIECCOB PI-4,P-5 | Ilpaktuyeckue 3aHATHs 8
JlabopaTopHble 3aHITHS 0

CamocrosTenpHas paboTa 16

Pasnen 4. brosnexTpudeckue SBICHUS PJI-1, PJI-3, Jlexmn 4
P-4, P11-5 [pakTuueckue 3aHsITUSL 2

JlabopaTopHrbie 3aHITHS 6

CamocrosTenpHas pabora 20

Pasnen 5. brodusnka CII0KHBIX CHCTEM PJ-1, P-4, Jlexmn 6
opraHn3Ma (IpIxaHue, KpoBooOparieHue, PI-5 [IpakTudeckue 3aHATHSL 2
CEHCOPHBIE CUCTEMBI H JIp.) JlabGopatopHble 3aHATHSA 6
CamocrosTenpHas paboTa 20

ConeprkaHue pa3aesioB JUCIUIUINHBI:

‘ Paznen 1. Tepmodummum U KUHEeMUKa 0Uo102UYeCKUxX npoueccoe

PaccmarpuBaroTcss  BOIPOCHI

DHEPTEeTUYECKUX IPEBPAILCHUNA M CKOPOCTH pPEaKLUi,

MPOTEKAIOIIMX B KHUBBIX CUCTEMaX, MPHU UX (PyHKIMOHUPOBAHHH.

TeMbl JeKIHM :

1. TepMOI[I/IHaMI/I‘-IeCKI/IC CHUCTCMBEI. HpI/IMeHeHI/IC 3aKOHOB TCPMOAWHAMUKHN IJIA KHUBBIX

CUCTEM.

2. Kuneruka OMOIpPOIECCOB M OMOXMMUYECKHUX peakuui. PerynmupoBaHue CKOpPOCTH

peakLuu B OpraHu3Me.

3. TIporecchl TEpMOPETYJISIIMU U TETNIOBOTO OOMEHA B OpPTaHU3ME.

TeMbl NPAKTHYECKUX 3aHATHIA:
1.  Henpsmas xanopumerpus
2. DHepreTuyeckuil pacueTbl OMOJIOrHYECKUX MPOIIECCOB

Ha3Banusi 1a00paToOpHBIX padoT:

JlaGopaTopHas padGoraNel

- OHGHKa OCHOBHOTI'O 3HCpFOO6MCHa.

‘ Pa3zpnen 2. Moaexynapuwie ochoswt 6uoguzuxu

PaccmaTpuBaroTcsi BONpOChl CTPYKTYpbI U On0opU3NIecKuX mpeoOdpa3oBaHuil U SBICHUNA HA
YPOBHE MOJIEKYJIIPHOM OpTaHU3aIIH KUBOI MaTEepPHH.

TeMbl JIeKIMIi:

1. CrpyKTypa M NpOCTPaHCTBEHHAsI OpraHU3aLus OUOTOIUMEPOB.



2.  buodwusuka Gernka.
3. buodwusmka mnmmos.
4.  buodusuka HyKICHHOBBIX KHCIIOT.

Ha3zpanus 1a6opaTtopHbIX padoT:
JlabopaTopHasi padoTaNe2

- H3mepenue pazmepoB MUKPOOOBEKTOB MUKPOCKOTIOM.

JlabopaTopHas paGora Ne 3
- HccnemoBanue ONTHYECKUX CBOHCTB FeMOTJIOONHA C TIOMOIIBIO CIIEKTPO(OTOMETpa.

JlabopaTtopHnasi padora Ne 4
- OrmpeneneHue ONTHYECKUX MIIOTHOCTEN pacTBOPOB Ha CHEKTpOodoTOMETpE

| Pasnen 3. buoghuzuxa knemounvix npoyeccos

PaccmaTrpuBaroTcsi BONpPOCHI MPOTEKaHUS OMOPHU3MUECKHUX MPOLIECCOB HA KIETOYHOM
YPOBHE OpraHU3alIMU )KUBOU MaTepUH.

TeMBbI JIeKIMIi:

1. Crpykrypa 1 GyHKIMOHUPOBaHHE OMOJIOTHYECKIX MEMOpaH.

2.  buodwusuka nporeccoB TpaHCIIOPTA BEUIECTB Yepe3 MEMOpaHBI

TeMbI NPAKTHYECKHUX 3aHA THIL:

Onpenenenue 3JIEKTPOXUMHUYECKOTO MOTEHIMAIA CUCTEMBI.

buoduznueckue npouecchl puabTpay U peacopounm KUIKOCTEH B OTpaHU3Me.
brodusnueckue nmpouecchl BCaChIBaHUS BEIECTB B KUIIEYHUKE.

IIpoueccrl ra3000MeHa B JIETKUX U TKAHAX.

bl s e

Pasnen 4. Buosnekmpuueckue agnenus

PaccmarpuBaroTcst BOpOCHI 3JIEKTPOreHe3a B KUBBIX cUcTeMax. [lacCUBHBIE M aKTUBHBIE
CBOiicTBa OMOTKAHEH.

Tembl JIekumii:

1.  DAeKTpONpOBOIHOCTH KJIETOK U TKAHEH.

2 buosnexTpuieckre nmoTeHIMAbI.

3. HepBHblii umnyJsc.

4 DJIEKTPOKMHETUYECKHE SIBJICHUS.

Tembl NPAKTHYECKUX 3aHATHIA:
1. PacnpocTpaHeHre HEpBHOTO UMITYJIbCA MO HEPBHBIM BOJIOKHAM.

Ha3Banusi 1a00paToOpHBIX padoT:

JlaGopaTopHas pabGoraNeS
- HccnenoBanue nmmnenanca O MIOTKaHMU.

Paznen S. buogu3zuka cnoxcuvix cucmem

PaccmarpuBaroTcst BOmpoChl OMO(GU3MUECKUX TPEBpAICHUH TpHU  (YHKIMOHHPOBAHUU
OTJIEJILHBIX CUCTEM OpTaHh3Ma.

TeMBbI JIeKIMIi:

1.  buodusuka MBIIIEUHBIX COKPAIICHHUH

2.  buodwuszuka kpoBoobOparieHus



3. buodwusuka aprxanus
4.  buodusnka CEHCOPHBIX CHCTEM

Ha3zanus 1a6opaTtopHbIX padoT:

JlabopaTopnasi pa6oTaNe6
HccnenoBanre  CIyXOBOTO — aHaIM3aTOpa  METOJAOM  ayauoMmerpund. OpraHusanus
CaMOCTOSI TeJIbHO¥i paGoThI CTYI€HTOB

CamocrosTenbHass padoTa CTYAEHTOB MPU W3YYEHHM IUCIMIUIMHBI TPEAYyCMOTpPEHa B
CIIEYIONIMX BUAAX U popMmax:

— PaboTa c JEKIMOHHBIM MaTepHajIOM, MOUCK W 0030p JUTEpPaTyphl M SJIEKTPOHHBIX
HCTOYHUKOB MHPOPMAIUK 10 UHIUBUIYaJIbHO 33/1aHHO Mpobiieme Kypca;

— H3yuenue Tem, BHIHECEHHBIX Ha CAMOCTOSTEIbHYIO IPOPAOOTKY;

— IloaroTtoBka k 1a00paToOpHBIM paboTaM, K MPAKTUIECKUM 3aHATUSM;

— IloaroToBka K OLIEHUBAIOIIUM MEPOIPUITHUIM.

6. YuyeOHOo-MeTOTHYECKOE H HH(OPMALIMOHHOE 00ecTed eHre JUCITHTINHBI

6.1. YuedoHo-MmeToqnueckoe odgecnedenmne
OcHoBHas uTEpaTYpa

1. Bonbkenmreiin, M. B. buodusuka : yue6Hoe nocobue / M. B. BonbkeHmtelin. — 4-e u3f.,
crep. — Cankt-Ilerepbypr: Jlanp, 2012. — 608 c. —Tekct : amekrpoHHbIi / JlaHb:
9MeKTpoHHO-0MOmoTeuHas cucrema. — URL: https://e.lanbook.com/book/3898. — Pexum

JO0CTyTa: I aBTOPHU3. TTOJIb30BaTENCH.

2. Ilnyraxun, I'. A. buodusuka : yuednoe nmocodue / I'. A. Ilmyraxun, A. I'. Komaes. — 2-e u3z.,
nepepad., mon. — Cankr-IlerepOypr : Jlans, 2012. — 240 c¢. —TekcT : a5ekTpoHHbIH // JlaHb :
3MeKTpoHHO-OnbmoTeuHass cuctema. — URL: https://e.lanbook.com/book/4048. — Pexum
JI0CTyTa: I aBTOPHU3. TIOJIb30BATEICH.

3. 1lreikoB, B. B.. Beaenue B OM0pHU3UKy AJIs 3JEKTPO- U PAAHOMHKEHEPOB : yueOHOe mocooue
[DnexTponnsiii pecypc].. — Cankr-Ilerepbypr: Jlams, 2019. — 292 c¢.. — Kuura um3
KOJUICKIIHN Jlanp - WHXeHEepHO-TeXHUIECKUE HAYKH. Cxema
noctymna: https://e.lanbook.com/book/123676 .

JlonoJHUTeILHAS JIUTEPaTypa

1. buodusuka g uHKeHepoB yueOHoe mocobue: B 2 T.: / E. B. burgait [u ap.] . — Mocksa :
lNopsiuast nmunus-Tenexowm , 2018. T. 1 : buosHepretuka, 6uomeMOpanonorus 1 OnoNoruyecKas
anexkTpoauHamuka . — 2018. — 494 c.:

2. PyOun, Aunpeit bopucosuu. buodpusuka : yueonuk / A. b. Pyoun. — Mocksa: KnoPyc, 2016.
— 190 c.

3. MenaunuHckas u 6uosiornueckas pusuka : yueoOnuk / A. H. PemusoB. — 3-e¢ u3n., ucnp.. —

Mocksa: Bricmas mkoia, 1999. — 616 c..
4. Kypnan “buoduszuka”.

6.2. UndopmMannoHHoe U MPporpaMMHoe odecrieye Hue

Internet-pecypcer (B T.4. B cpenge LMS MOODLE wu gap. oOpa3oBaTenbHbIE U
OMOIMOTEYHBIE PECYPChI):
1. DnextpoHHO-OMOIMOTEYHas cuctema «Jlanb» — https://e.Janbook.com/
2. DnextpoHHO-OMOMMoTeyHas cuctemMa «ZNANIUM.COM» — https://new.znanium.com/
3. DnektpoHHO-O0MOMMOTEUHas cuctema «FOpaiit» — https://urait.ru/



https://e.lanbook.com/book/123676
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/

4. DIeKTpoHHO-OUOIMOTEeYHAs
http://www.studentlibrary.ru/
Hayunast anekrponnas Oubnmorexa — www.elibrary.ru

I'pynna BkonTakre. buodwusuka : https://vk.com/page-66567433 46816423

CnpaBounuk "buodusuku Poccun" http:/ www.bpr.biophys.msu.ru/
WNHpopmalmoHHO-CIpaBOYHbIE CUCTEMBI U TpodeccroHanbHble 0a3bl gaHHbIX HTH -
https://www lib.tpu.ru/html/irs-and-pdb

cucrema «KoncynpraHr CTYJIEHTa» -

S

JInmeH3nOHHOE TIPOTpaMMHOE oOecrieueHue (B cooTBeTcTBUM ¢ [lepeuHeM JIMIIEH3MOHHOTO
nporpaMMHoro odecneyenus TIIY):
Cisco Webex Meetings; Document Foundation LibreOffice; Google Chrome; Zoom Zoom

7. OcoObie TpeOOBaAHUSI K MATEPHAJIBLHO-TEXHUUYECKOMY 00ecTieYeH U0 TUC I UHbI
B yueGHoM mporiecce ucnonb3yeres cienyomee 000pya0BaHue:

Ne HaunMeHnoBaHHe cie M aTbHBIX HaumenoBanne 00opyroBaHust
NOMeIeHH I
1. Aynuropust 175 IPOBEACHUS Y4 eOHBIX Becwl anexrponnsie EK-610 - 1 mt.; Becl 21eKTpoHHbIE HANIOJBHBIE - | MIT.;
3aHATUI BCEX TUIIOB, KYpCOBOTO CrextpodoTtomeTp [13-5400B - 1 mit.;
MPOEKTUPOBAHIS, KOHCYJIbTalluid, Tekymero | Kommiekr yueOHoi Mebem Ha 20 Mocaq0uHbIX MECT;
KOHTPOJISL M IPOMEKYTOYHOM aTTeCTalun
(yueOHast Taboparopus)
634028, Tomckast 0011acTh, . TOMCK,
TumakoBa ysuua, 12 101
2. Ayautopust 1751 POBEICHUS Y4 EOHBIX Ocmwmiorpad GDS-71022 - 2 mir.; ['a3oananmarop "Komwow 1B" - 1 mwit.;

3aHATUI BCEX TUIOB, KYpCOBOT'O
MPOEKTUPOBAHUS, KOHCYJIbTALHI, TCKYIIETO
KOHTPOJISL M IPOMEKYTOUHOM aTTeCTalun
(yueOnas naboparopus)

MynbtimeTp uubpoBoit MY65 - 6 wr.;

Komruiekt yue6Ho# Mmebemu Ha 16 nocanounsix mect;kad mst onexas - 4
wrt.;[kad 1y TOKyMeHTOB - 2 WIT.;

Kommnsrotep - 1 wr.; [Ipoexrop - 1 .

634034, Tomckas 0011acTh, . TOMCK,
Jlenuna npocrnekr, 30a, 206

3. AyIuTOpws 175 POBEICHUS YIEOHBIX
3aHATHI BCEX TUIOB, KypCOBOTO
MPOEKTUPOBAHMS, KOHCYJIbTALHI, TEKYILIET0
KOHTPOJIL ¥ IPOMEKyTOYHOH aTTeCTalluK
(KOMIBIOTEpHBIH Ki1acc

634034, Tomckast 00651acTh, T. TOMCK,
Jlenuna npocrnekr, 30a, 210

4. Aynuropus A7 IPOBEACHUS yIeOHbIX I'emorno6mHometp "Munnrem540" - 1 mr.; Oxcmmetp mynascoBoit Tpuron T-32 - 1
3aHATHH BCEX TUIOB, KypCOBOTO IIT.

MPOEKTUPOBAHIS, KOHCYIbTAallUH, Tekymero | Ilonxa- 2 mr.;

KOHTPOJISL 1 IPOMEKyTOTHOH aTTeCTaluH
(yaeOHas maboparopus)

634034, Tomckast 001acTh, r. ToMCK,
JlenmHa mpocrexT, 30a, 207

Awnrpecoss - 2 w.;lkad amst gokymeHTos - 3 mr.;Kommiekr yueGHoi mebenu Ha 52
H0CAOYHBIX MECT;
Kommslotep - 20 wt.; IIpuntep - 2 mr.; IIpoexrop - 1 mt.

PabGouas mporpamma cocraBieHa Ha ocHoBe OOImIel XapakTEpPUCTHKH 0O0pa30BaTEIbHON
nporpaMmsl 1o HarpasieHuto 12.03.04 bHoTeXHUYECKHE CUCTEMBI U TEXHOJOTHH, CIIEIAAIN3AIIUS
buomennuumnckas unxxenepus (nmpuema 2020 r., ounas popma oOyyeHus).

Pazpabotunk(n):
JI0JDKHOCTH [)7(0]
Honent OO A.A. ApucroB

Iporpamma onobpena Ha 3acenannu OTaenenus ekrponHol nmkenepun MIITHKD (mpotokon Ne 37
ot 01.09.2020).

3aB. kadenpoil — pyKoBOIUTENb OTIEICHHS
Ha mpaBax Kadeapsl,
K.T.H.

I1.®. bapanos


http://www.studentlibrary.ru/
http://www.elibrary.ru/
https://vk.com/page-66567433_46816423
http://www.bpr.biophys.msu.ru/
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