Jlokmaabl ceMuHapa «Bompockl caoKHOCTH
AJICOPUTMOB IIOMCKA»

B Becennem cemectpe 2020 — 2021 yuebHoTO TOMa HA HAYIHOM CEMUHAPE
«Bompockr CIOXHOCTH ATOPUTMOB TIOMCKAY IO PYKOBOJCTBOM Mpodeccopa
Dabgpa DabgapoBuda [acaHoBa coCcTOANIOCH 7 TOKJIAIOB.

10 despaas 2021 roga

Pacnmmipennbie BbIUncIeHNa KaK HOBBIII KOHIIENT
aJITOPUTMA

K.d.-M.H. Bosxos H.IO.

B noknaze npesoxkena HOBas HPOIEAyPa BBIYUC/ICHUN, PACIIHPAIOIIA
nousTue ajgropurMa. Ob6pasyercsi KOHTHHYaJTbHOE MHOYKECTBO PACIITHPEHHBIX
aJIrOPUTMOB, B KOTOPOE KJIACCHYECKUE aaropuTMbl T hIOPUHTA €CTECTBEHHBIM
00paz3oOM BIOKNMBI, KaK TTPOCTENTITHIT (HyneBoﬁ) snement. Ilomyuennasa KOH-
CTPYKITNA YHUBepcaabHa. [Ipn moMomm pacimpeHHbIX aJrOPUTMOB BBIUHC-
UMbl Bee (wacTwunble) cuérHo3HauHble dynkumu Buga f : N — Ny u
Jit00bIe UHBIE (DYHKITHH.

Broantca nousTre 0OTHOCHTEILHON BEIYUCIUMOCTH (-BBIUYUCIUMOCTH, KO-
TOPOEe TMO3BOJISET KJIACCUMUITUPOBATH PACIINPEHHBIE AJITOPUTMBI U H3y4aTh
BHYTPEHHIOIO CTPYKTYPY 9TOT0 MHOXKeCTBa. [loHaTne HEBHIYMCIMMOCTH CTa-
HOBUTCsS OoTHOCUTENBHBIM. Hepbrauciaumbie mo ThopuHry OyHKIUE CTaHO-
BUTCH BO3MOYKHBIM KJTACCH(PUITUPOBATH 0 TPYAHOCTH WX BBIYUCICHUS PAC-
HIUPEHHBIMHU AJTOPUTMAMHU.

B ceere sroro, uzsecrasiit “Tezuc Yépua“ nepecraér ObITh aKTyaIbHBIM.
B To xe Bpemsa, “Tesuc ThiopuHra', pamee CAMTABIIUNCIT €My SKBUBAJICHT-
HBIM, HYKJIAETCsl B TIEPECMOTPE U, MOCJe YTOUHEeHUs (PACIIUPEHHs) TpoIie-
IyPBI BRITUCIEHNY HA MamuHe ThIOpUHra, COXPAHIeT CBOE 3HAUEHUE.



17 despana 2021 roga

Pacno3naBanmne cBoiicTBa MOYTHAPEBOBUIHOCTHI
rpacdoB aBTOMAaTaAMU

cryn. cnermanaurera Jlemummora ALA.

Casi3ublii Tpad HA3BIBAETCS MOYTH-1-7€pEBOM (WM [OYTH JEPEBOM) B
TOM CJIy4dae, €CJIM U3 HEro HYXKHO YIAJMTh OJHO Pedpo i TOTO, 4To0bI
ou crtas gepesoMm. Takmm o06paszom, modTH-1-/1€PEBLAMU SIBJIAIOTCS Tpadsbl,
COCTOMAIINE U3 NIUKJIA, U3 KaXKJI0M BEPIIMHBI KOTOPOTO UCXOAUT gepeso. Pac-
CMATPUBAEMOMY aBTOMATY JOCTYITHO HEKOTOPOE KOJUIECTBO KPACOK, KOTO-
pble OH HaHOCHT Ha pébpa B Tedenme oOxoma rpada. Kpome toro, B m1060ii
MOMEHT BPEMEHUW aBTOMATY W3BECTHO, KPACHUJ JIH OH TOJBKO 4TO Pebpo, 1Mo
KoTopoMy Tipomén. JlokazaHo, 9To aBTOMATY XBATUT TPEX KPACOK JJIs TOrO,
9T00BI Y3HATH, dB/I9eTCA rpad modTu-1-1epeBoM ninm xKe B HEM COMEPKUTCH
HoJiee OQHOTO ITHKJIA.

24 despana 2021 romga

BepxHsig oneHka nmepeKJIIoYaTeIbHON MOIITHOCTH
peaJjn3aliui [IepruoandecKnX I0CJe10BaTeJIbHOCTEMN
IJIOCKNMM aBTOMATHBIMHU CXEMaMMH

cry. crmermaanTera Boporaukos A.C.

ITo anagoruu ¢ nepexogom or CPD K CTPYKTYPHBIM aBTOMATAM MOXKHO
HepeﬁTI/I OT IIJIOCKHX CX€M K aBTOMATHBIM IIJIOCKHM CXEMaM. B 6&31/1(:' QJIEMEH-
TOB JIo6aBJIsieTCs “3aJiepyKKa’, TTPABUIa TOJIKJIIOUEHUs 9JTEMEHTOB, a TaK Ke
MHTEPIPETAINS PEaTU3yeMOro JaHHONH CxeMol 00beKTa (B HAIIEM Caydae —
ABTOMATA) OCTAIOTCH MPEXKHUMA. [I1d TUKIMIHO (DYHKITHOHUPYOIINX aBTO-
MAaTHBIX IIJIOCKUX CXEM 663 BXO/a MO2KHO BBECTHU TaKYIO MEPY CJI02KHOCTH, KaK
MEPEKJIIYATETbHAS MOIIHOCTD, PABHYIO CyMMe 3aTPaT SHEPIUU Ha TEPEKITIO-
YeHue C KaxK/JI0I'o TakKTa LUKJIa Ha CJIeJyHoluil, HODMUPOBAHHON HA AJIMHY
nmkJia. [Tokazano, 9To MepeKJIYaTesbHast MOITHOCTh CXEMBbI, peanmsyorre

11EPUO/INYECKYTO OJIHOONTHYIO I0C/IE/I0BATEJIBHOCTD JUIHHbB! 2" He DoJibiiie 272
mo mopaaky. llpenbaBiagerca cxema, obiajaionasa TaKoH IEPeKJIIoYaTeN b
HO# MormTHOCTHIO. IIpn mocTpoeHNn MPpUMEHIINCh UJIeN, paHee BOZHUKABIINE
B KOHCTPYKIOUAX TIJIOCKUX CXEM.



17 mapra 2021 roga

IlepeBoa pUCYHKOB, cojiepzKallluX JOPOXKHYIO
pa3MeTKy, B POpPMaAJIbHYIO MO€EJh

cTy. creruaanTeta [openosa ALA.

Joxaan mocBsameH (hopMaIH3alil H300parKeHusI JOPOKHOTO YIACTKA U
IPeJCTAaBJICHAS B BAJe MOJEIN JOPOXKHON CUTyallni, OCHOBAHHON HA TEOPETHKO-
rpacdoBoM nogxoge. st nepexoga x opMaabHOM MoOen HEOOXOIUMO U3-
BJICUCHUEC KJIFOYEBBIX 3JICMEHTOB U3 I/1306pa)KeHI/IH. B JAaHHOM CJIy4dae, K HUM
OTHOCHTCS JOPOXKHAS pa3MeTKa U 3HAaKH, KOTOPbIe IefiCTBYIOT Ha JOPOXKHDIHA
yuacToK. Takum 00pa3oM, 33a9a COCTOUT B TOM, 4TOOBI OUPEeIenTb (Hop-
MaJIbHYIO MOJIE/b, aJCOPUTM, IIEPEBOAAIINE n300paskeHne B 9Ty (popMasib-
HYIO MOJIEJIb U aJaropuT™ 00paboTKy M300parKeHus /11 U3BICUEHUS KJII0Ue-
BBIX 3JIEMEHTOB.

31 mapta 2021 roma

MopaenupoBaHue MmepeMarHuIYnBaHUsg U MarHUTHOMN
peJjiakcalluy CIIMHOBBIX BEHTUJIEH

cryn. cuermaurera Astasipos P.C.

Pazsurue rexuonorun “Point-of-Care' buoceHcopHbIX 1L1ardopM HOBOI'O
ITOKOJIEHUST JIJIst COBPEMEHHbBIX MEJIMIIMHCKUX UCC/Ie0BaHuil Habupaer 06opo-
Thl. Fe 1esp — 1aTh JIIOJ8M ITOPTATUBHBIE M KOMIIAKTHBIE YCTPORCTBA I
TTPOBEIEHNST MeINIIMHCKUX MCCIeIOBAHNN Ha MecTe, 6e3 HeoOXOANMOCTH TI0-
CeTIeHust KJIMHUK.

B ocnose 6uocencopuoiil mraTdopMbl JEKUT €6 TYBCTBATEIBHBIN MeXa-
HU3M, KOTOPBIf 3ajiaeT crocobbl (DUKCAIMN, XapaKTepU3alun 1 UHTEpIpe-
TUPOBaHUA 6HOM€,HI/IL[I/IHCKI/IX CUTHATYD. HOCJ’[e,ZLHI/Ie AOCTUXKCHUA B O6.HaCTI/I
Texrogornit “Lab-on-a-chip” mospoanam mHTErprpoBaThH PA3ANIHBIE OMOCEH-
copbl ¢ MuKpodronauKoit. ¥ Texuosaorun “Lab-on-a-chip® ects nBa pexuma
MarauTHOTO cunThiBanaus — “label free” u “labeled”. IlepBoiit pexkum opueHTH-
pOBaH Ha IpsiMoe 0bHApYKeHne (PUBNKO-XUMUYECKUX U3MeHeHu Ornoorude-
CKUX 06pa3u0B, BbISBAHHBIX XUIMWYECCKUM WUJIN 6I/IO.HOFI/ILIQCKI/IM CBA3BIBAHUEM.
Ero ocHOBHBIM HEIOCTATKOM SIBJISIETCS TPEOOBATEJBHOCTH K TOHKOM Tpe106-
paborke bruogormdaeckux 00PA3IOB /I YCTPAHEHUS JIOXKHBIX CPADATHIBAHNI.
“Labeled” 6uocencopsl, HanpoTus, He TpeboBaTeIbHBI K pefodpaboTKe u
UMEIOT BBICOKYIO CEJICKTUBHOCTD.



Wcnonp3oBanme MAarHuTHBIX YACTHAL, MAKPO- ¥ HAHOMETPOBOTO MACIITada
B KadecrBe MeToK s “Labeled“-6roceHcopoB Cy/mT MHOXKECTBO IIPEHMY-
mecTB. Bo-miepBhIX, B OCHOBHOM OMOJIOTHYECKHE OOBEKTHI JJISI CKAHUPOBa-
HUs HE {BJIAI0OTCA MArHUTHBIMU. 1[09TOMY HeT MCKaKeHusi CUIHAJIOB OT Ha-
HoUacTUil. Bo-BTOPBIX, TOBOJBHO XOPOIIO pa3paboOTaHBI METOMUKN CBI3bIBA-
HUSA MATHATHBIX 9aCTHI] U OMOJOTHIECKUX KJIETOK MPU MTOMOIIU TEXHOJIOTUN
aHTUTE0-aHTUreH. K ToMy 2Ke, BO3MOXKHO WCIOJIB30BAHUE MATHUTHBIX Ya-
CTHIL JIjId CETTaPAIuy U TPAHCIOPTUPOBKU MATHUTOMEUEHHBIX K/IETOK.

B nmoxsagne npejcrapieHo obbequHEHUE TTPOBEIEHHBIX YKCIIEPUMEHTA/Ib-
HBIX PAbOT MO JIeTeKTUPOBAHUIO HaHoYacTul Ha miardopwme I (omroc0iHbBII
CoFeB) u mrardopwme 11 (cucrema CoFeB/Ta/CoFeB) npu momomnm aromuo-
cusopoit Mukpockonuu, CKBUJI-marauromerpun, ITP-cnekrpockonuu. Oxa-
pPaKTEpPU30BaHbI IIepeMarHuYeHHble OOJIACTH I10/] HAHOYACTUIAMM IIPHU I10-
MOIIM HPOCTHIX SMIMPUIECCKUX YPABHEHUN M MUKPOMATrHUTHOT'O MOIEIUPO-
BaHUs TlepeMarHuYuBanug maTdopM I0J] BO3/IEHCTBUEM [OJIedl paccesHus
KJTACTepOB MarHUTHLIX HaHodacTull Fe/Fe304. PaccunTtano okanbHoe n3me-
HEeHWe MarHuTOCOnpoTuBaeHud miardopmer 11 moa KracTepoM HAHOYACTHIL,
KOTOPOE COTJIACYETCS € SKCIEPUMEHTOM. PaccuuTano JIOKaIbHOE M3MEHEHUe
3pPeKTUBHON MATHUTHON aHU30TPOINN PACCMATPUBAEMBIX MJIAT(OPM IO
KJIACTEPAMU HAHOYACTHI], COTJIACYIOIIEECS] C SKCIIEPUMEHTOM.

7 ampenst 2021 roxma

Ilopanok mepekJovaTebHON MONIHOCTU
aBTOMATHBIX TJIOCKUX CXEM, PeaJmn3yoInx
MmepuondecKre mocjie/I0BaTeJIbHOCTHU

cry. crermaanTera Boporaukos A.C.

ITo anagoruu ¢ mepexomom or CPD K CTPYKTYPHBIM aBTOMATAM MOXKHO
HepeﬁTI/I OT IIJIOCKUX CX€M K aBTOMATHBIM IIJIOCKUM CXEMaAM. B 6&31/1(:' QJIEMEH-
TOB gobaBisieTcs “3amepxkka’. Temeph KOPPEKTHLIME CIHTAIOTCS EIE U CXe-
MBI C OPUCHTUPOBAHHBIMU IMUKJIAMU, €CJIN TaKNE TUKJIBI COAEPXKAT XOTh OJHY
“sagep:KKy’; MpaBUIa IMOIKIIOYEHNS 9JEMEHTOB, & TaK K€ WHTEPIIPETAIIHS
peaym3yeMoro JaHHoOi cxemoit 00LeKTa (B HAIleM CJlydae — aBToMaTa) OCTa-
I0TCsl TPEXKHUMU. [Jist aBTOMATHBIX MJ0CKUX cxeM 0e3 BX0Ja MOXKHO BBECTU
TAKYH0 MEPY CJOXKHOCTH, KAK MEPEKJTIUATETBHAS MOIITHOCTE, PABHYIO CyMMe
3aTpaT 3HEPIUU Ha MEPEKJIOYEHHUE C KAXKJI0TO TaKTa [MUKJIA Ha CJIETYIONINi,
HOPMUPOBAHHON HA JJINHY LUKJIA.

ITokazano, 410 nepeKIIYaTe/IbHasi MOITHOCTD CXEMbI, PeaJTU3YIonieit me-

2
PHOAMYECKYIO OJMHODUTHYIO MOC/IEI0BATEIbHOCTD Jubbl 2" He osbIie 27



0 HOPs/IKY, IPH YCJAOBUM HCIIOJIL30BAHUS HE MeHee n’ “3ajeprKeK” acuMIl-

roruuecku. IlpenbsaBisiercs cxema, obsrajanias TaKON mepeKJIroYaTebHOR
MOIITHOCTBIO, /ISl TIOCTPOEHNsST KOTOPOil Tpebyercst He Goee n? «
ACAMIITOTHIECKH.

3a1epKeK”

Tak ke TTOKa3aHO, YTO CPEM CXEM, PEATU3YIONINX HEKOTOPYIO TTOCIeO0-

2«

BaTEIBHOCTE JIMHHBI 2" 1 comep:Kammmx ne boee n” “3amep:kek’ Mo TOPSAIKY,
n

JLOJISL CXEM, MMEIOIINX [IEPEKJIFOUATE/IbHYIO MOIIHOCTh MEHEE 272, CTPEeMUTCs
K HYJIIO C POCTOM n.

OTH ABA YTBEPKICHUS JAIOT TTOPSIO0K TTEPEKJII0IATETbHON MOITHOCTH JJIst
CXeM BKJTIOUAIONmX 1’ “3a/1epxKek” aCHMITOTHIECKH.

IIpu mocTpoeHnn aKTUBHO TPUMEHSIUCH U/IEU, PAHEE BO3HUKABIIINIE B KOH-

CTPYKINAX TIJIOCKUX CXEM.

14 ampena 2021 roga
ABTOMAaTHOE MOJeJIMPpOBaHUE A3POANHAMMKU KPbLJIa

cryn. creruasmrera Lopaeesa A.C.

B noxnana uccsenyercs 3aa4ua MOJIEIMPOBAHNS JIBUKEHUS TI0JIETA KPbI-
Jia B BO3IYITHOM TOTOKe. JL71g 9T0# 11e/11 NCTIOIb30BaHbl KJIETOUHBIE aBTOMa-
ThI, IMUTHPYIOINE JTBUXKEHNE BO3yXa, a TAKXKE aBTOMAT, MOIEIUPY IO
KpbL10. KpPBLTO HMEET HEKOTOPYIO HECUMMeTPUIHYIO (hopmy. KiteTounbie aB-
TOMATHI M300PAYKAIOT TPAMOJUHENHOE IBUKEHNE YACTUL], HO MPU CTOJKHO-
BEHUU C KPBLIOM “00TeKar0T” ero, mpuieM CKOPOCTb YaCTHUIL, JIBUKYIIUXCS IO
HoJiee JUIMHHO CTOPOHE KPbLIa, BOJIbIIE CKOPOCTH YaCTHIL C JIPYTOH CTOPOHBI.
N3-3a 9TOTO BO3HUKAET MOIbEMHAS CHIa. ABTOMAT, MOJCTUPYIONAT KPBHLIO,
“BusuT” KJIETOYHBIE aBTOMATHI M3 HEKOTOPOH OKPECTHOCTH W BBHICIUTHIBAET
UX CKOPOCTb, HA OCHOBE STOI'0 BBIYHUC/IAETCS BEKTOP IO'beMHON cuiibl. B pe-
3yJABTATE YEr0 KPBLIO MEHSIET CBOM KOOPAUHATHI.

Haiiena sierasg dopmyna Jijisd BHIYUC/AEHUS CKOPOCTEN B 00IEM ciiydae,
JIOCTATOYHBIX JIJIs TOTO, YTOOBI KPBLIO TMOJHUMAIOCH. TaKKe MpeICcTaBIeHo
JIOKA3aTE/ILCTBO YTBEPXKACHUS /s YIIPOIEHHOTO mpoduisa Kpbiia. 1loka-
3aHO COBIAJEHUE TEOPETUUYECKOTO PACIETA C PE3YIbTATAMU MOIETUPOBAHUS.
[TpuBenen npumep, FEMOHCTPUPYIOIIHUH, ITO CKOPOCTh, BHIYUC/IEHHA TI0 SIB-
HO#t hopmysie, yOBIBAET TIPU MAJIOM YBEJUYEHUU YTJIA ATaKU.



