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OT3bIB BEAYIUIEN OPTAHU3ALIMN

Canxr-lletepOyprexuii rocy1apcTBEHHBIN YHUBEPCUTET
na puccepranuio TYIMK Anexcanper Hukonaesub
«PASPABOTKA MUKPOUMITOBBIX YCTPOMCTB JULsI [TPOBEJIEHII
HOJIMMEPASHOMU LIEITHOU PEAKIIVMU B I'EJTEBOU CPEJIE»,
IPEJCTABNIEHHYIO HA COUCKAHUE YISHOH CTENEeHU KA H/IU1aTa TEXHITYeCKUX HAYK

o crepanbHocTd 01.04.01 — npubopsl B METOBI FKCIEPUMEHTATBHON HU3HKH

Pazsurue Texmonoruil B obnactu Mexunuuel u Guonoruu  Tpebyer pazpaborku >PQEKTHBHBIX
METOJIMK ¥ [PHHUUITHANBHO HOBBIX YCTPOHCTB U CHCTEM, KOTOPBIE MOI'YT OBITH MCIIONIL30BAHEL
A peLIeHUsT [MIMPOKOTo Kpyra 3ajad. B macrosimee BpeMs OrpOMHOE BHHMAHHUE YIACIICTCA
MPUMEHCHUIO MUKPOAHATUTUUYECKUX CHCTEM B 00nactd OHONOIHYECKUX W MEHHIMHCKUX
UCCHICIOBAHMMN, IPH DKONOTMYECKOM MOHMUTOPHHIE M KOHTPOJE COCTOsSHHS OHOCHCTEM HAa
MOJICKYJSIpHOM  ypoBHe. PaspaCoTka IpoueccoB aBTOMaTH3WpOBAaHHOTO #  addexTrBHOro
aHanu3a OUONOTUYECKUX MATEePHANIOB ¢ HCIIONB30BAHUEM MUHUMAIBHEIX 00BEMOB HCCIIENY EMBIX
mpod sBIsSETCS OMHON M3 Haubonee aKTYATBHBIX 33184 COBPeMEHHOCTH. COOTBETCTBYIONIHE
pemieHus  HeoOXOAMMBI  Kak g (GYHIAMEHTANBHBIX  MCCIeNOBaHM, Tak HW U
HEHIOCPEICTBEHHOIC NPUMEHEHUST NMOJOOHBIX CHCTEM  NpPH MEIMIMHCKOM IMATHOCTHKE, B
KPUMHHATACTHKE, B OMOTEXHONOTHICCKHX paspabotkax. Co3maHHe aHAIMTHYECKHX IpUGOpOB
HOBOTO TIOKOJICHHSI HA OCHOBE M3y4eHHs OHMOOpraHuueckux cybcraHmmil BocTpeGOBaHO B
XUMHYECKHX, OHONOTHYECKMX W  MENMLMHCKMX  HccxenoBanusx. (Cxa3aHHOE  BHILIE
CBUICTEIBCTBYCT O HECOMHEHHOM AKTYAJBLHOCTH BBIIONHCHHBIX B JHMCCePTAMOHHON pabote
TYIIMK Anexcannpel HukonaeBus! HeciefOBAHHI.

Iucceprammonnas paGota Tymux AH. mocesinena pa3paboTke YCTPORCTB I MOJIEKYISPHOI
JAMArHOCTUKHU M T¢HETHYCCKHX MCCISIOBAHUN, IPOBOAUMBIX ¢ IIOMOIIBIO TIONAMEPA3HOH emHOi
peaxkumn (I11L1P), IO3BOMSIOIIEH  TPOBOIMTH CHHTE3 3aZlaHHBIX dbparMeHToB
JE30KCUPUOOHYKIIEHHOBOH KHCIIOTHL B YCIIOBUSIX HUKIMYECKOTO U3MEHEH s Temreparypsl. I[P
NPAMEHSETCS ULt TIOJIydeHusl OONbIUMX KOJNHYECTB CHEUM(DUUECKHUX ITOCIeAOBATEILHOCTER
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JIHK, HeoOXOOWMBIX IpH CO3JAaHWU 30HJOB, BEKTOPOB, CEHCOpHBIX cioeB u ap. [IL[P
UCIIOJB3YETCs B JaOOPATOPHOH W MEIUIIMHCKON MpaKTHKE IS JHArHOCTUKU WH(EKIUOHHBIX,
OHKOJIOTMYECKUX U JAPYTUX 3a00IeBaHUM, A1 MOMCKA MYTaIUi.

C pa3BUTHEM TEXHOJIOTHH TMOSBHIKCH paboThl mo moctaHoBke I[P Ha cmenmansHO
CO3JIaHHBIX MUHHUATIOPHBIX YCTPOMCTBAX — MHUKPOYMIAX. B MHKPOYMUIIOBBIX YCTPOUCTBAX AJIS
[TIIP chopmupoBaHbl peaklMOHHBIE KaMEphl, XapaKTEPH3YIOIIMECs] BHICOKUM COOTHOIIEHHEM
IUTOMIAIX TIOBEPXHOCTH K 00BEMY, UTO IMO3BOJISIET OCYIIECTBISATH OBICTPBIA U 3P PEKTUBHBIN
TerIooOMeH. [IpenMyIecTBaMid MUKPOUYHITOBBIX YCTPOUCTB SBJISIFOTCS ITUPOKUE BO3MOXKHOCTH
MaHUNYJSIIAKA ~ NpoOOH, Malblif  pacXoi]  aHAIM3UPYEMOTO  BEIIECTBA M PEareHTOB,
ObIcTposielicTBIE, KOMIIAKTHOCTD. [Ipu aTOoM cymecTBeHHOe BiausHue Ha xo1 I[P oka3pBaroT
CBOMCTBAa TIOBEPXHOCTH pEAKIMOHHBIX Kamep. OCOOEHHOCTHIO HCIONB3YEMOIr0 IMOAX0A
SBJISIETCS  BBIOJHEHHE TpeOOBaHUS 00  HCIOJNB30BAHUU  YIBTPAMAJIOr0  KOJHMYECTBA
TECTUPYEeMOro MaTepuaia pu 3G GekTHBHOM aHaIM3€e B IPUCYTCTBUU IpUMECEH.

B mocnennee Bpemsi akTHBHO BHenpsieTcs cnoco0 nposexnenus [II[P B ToHkom cioe
MOJTMAaKPHIIAMHTHOTO Telisl. ['eneBas cpena 3aTpyaaseT audy3uro CHHTE3UPYEMbIX (parMeHToB
JIHK, moaToMy OHM CKalIMBAlOTCS B BHUJE KOJOHUH BOJM3M COOTBETCTBYIOMIEH MHILEHH -
ucxoqaod monekynsl JIHK. Peructpanus KOJOHHH OCYIIECTBIISIETCS 3a CUET BBEJICHUS B
PEAKIIMOHHYIO CMECh (PIIyOPECIIUPYIOMUX KOMIIOHEHTOB ((PJIyopeclieHTHO-MEYEHbIX 30HI0B HJIH
npaiiMepoB, KpacuTesel, BcTpauBaromumxcesa B aByxuenoudeynyro JIHK, u ap.). Mcnons3yrores
CHelMaIbHbIE IETEKTUPYIOIIUE CUCTEMBI, HampuMmep, (GIyopeclieHTHbIe ckaHephl. Takoil MeTos
MO3BOJIIET  OOHapyXHBaTh ¥ uaeHTH(duUIMpoBaTh oguHO4YHBIE Mojekyiasl JIHK ¢
OIIpe/ieIEHHBIMU HYKJIEOTUIHBIMU TTOCIIE0BATEIHLHOCTIMU.

Jlns ycnemHoro pasBUTHS M afalTalldd CYIIECTBYIOIIMX TEXHOJOIMH H3rOTOBJIEHUS
MUKPOUYMIIOBEIX YyCTpoiicTB mpu mnpoBeneHuu I[P B remeBoiét cpeme u I HaAEKHOU
pEruCTpalii  pe3yjIbTaTOB € IOMOLIBIO  (DIyopecleHIMH HEOOXOJUMBI  KOMIUICKCHBIE
uccnenosanusd. Cpeau mpobiem, 3arpyfsiomux paszsutue meronos III[P B reme, ciemyer
OTMETHUThH OTCYTCTBHE COOTBETCTBYIOIINX AETEKTUPYIOUIMX CUCTEM M aIeKBaTHBIX MaTepHAJIOB,
HCTIONB3YEMBIX TIPU CO3JIaHMM MUKPOYHIIOB. B CBs3HM ¢ 3TUM auccepranuonHas pabota Tymuk
A.H., xoTopas mocssiieHa pa3pabOTKe MHKPOUHMIIOBBIX YCTpoicTB juiss mposenenus I[P B
reJeBoil  cpere, HMeeT OECCHOpPHYI0 HpAaKTHYecKYI0 3HayuMocTh. Cpemu  3a1ad

muccepranuonHo  paborsl TYIIMK  Anexcannpsl HukonaeBHBI, Hapsiiy ¢ COBEpLIEHHO
IOHATHBIM ITOAOOPOM aJEKBAaTHBIX MAaTEPHAIOB U CIIOCOO0B 00pabOTKM WX MOBEPXHOCTH TPH
CO3JJaHMU PEAKLIMOHHBIX KaMep C IeJIEBBIM CIOEM, CIIEAYyeT OTMETUTH 3asBICHHYIO pa3paboTKy
METOIUK KOHTPOJISI FEPMETHYHOCTH CUCTEM, a TAKXKE U3TOTOBJICHHUE IPOTOTHIIOB MHUKPOUYHIIOBBIX
yerpodictB mis I[P B reneBoil cpene m ux ampobaiuio. OTO MO3BOJUIO aBTOPY IOJIYUHTH
HOBBIE JIaHHBIE, IPEJCTABIAIONINE HAYUHYIO U IPAKTHUECKYIO IIEHHOCTb.

HoBM3HA BBIIOJHEHHBIX MCCIICOBAHUH 3aKITIOUAETCS B ONPEICIIEHHH CBA3K MEXIY pa3MepoM
MOJIEKYJIIPDHBIX KOJIOHMH M JuimHOU amiumapuimpyemoro ¢parmenta JIHK, B mpemioxeHun
criocoba OLEHKH IOTPEIIHOCTH CYeTa MOJIEKYISIPHBIX KOJOHHMH, a TaKXKe B OIpeeiICHUH
PEXUMOB (OPMHUPOBAHUS MUKPOCTPYKTYp B JHUCTOBOM ITOJMMETHJIMETAKPUIATE METOJaMH
JIa3epHOM MHKPOOOPaOOTKM M IIPEUIOKEHUM croco0a BOCCTAHOBICHHS PabOTOCIOCOOHOCTH
CTEKJIIHHBIX MUKPOYMIIOBBIX YCTPOUCTB mocie nposeneHus [11[P.



JdocToBEpHOCTh BBHIHOCHMBIX Ha 3aIUTy IOJOXXEHUH M IIOJyYEHHBIX B JUCCEPTALMOHHOM

paboTe JaHHBIX MOATBEP)KIACTCS MOBTOPSEMOCTBIO PE3YyJIbTAaTOB aHAIM3a M3y4acMbIX CHCTEM,
UX HENPOTUBOPEYMBOCTHIO, XOPOIIMM COIJIACHEM IOJIyUYEHHBIX pPE3yJIbTaTOB C pe3ysbTaTaMH
HCCIIeIOBaHUM, MPOBEICHHBIX IPYTUMHU METOJlaMu. Pe3ynbTaTel Hcclef0BaHUN 00CyKIaIuCh Ha
ABTOPUTETHBIX KOH(EpeHIMsIX U omyOiukoBaHbl B 13 medarHelx paboTax (M3 HuUX 9 - B
KypHaJlaxX, BXoAsamux B nepeueHs BAK PO).

Temaruka auccepTalié TOCBSIICHA HAayYHBIM HCCIEAOBAHUSAM IO PazpabOTKe U CO3MAHHIO
HOBBIX OKCICPUMEHTAIBHBIX YCTPOMCTB IS M3yUeHUs] (PU3MUECKUX SBJICHUN U MPOIIECCOB, UYTO
cooTBeTcTBYeT popmyie crenuanbHocTd 01.04.01 — mpubopsl ¥ METOJBI IKCIEPUMEHTAIILHON
(1107371978

CrpyxTypa auccepranuu TpaJulloHHA. Juccepramusi COCTOUT M3 BBEACHHUSI, YETHIpEX IJIaB,
3aKJIIOYCHUSI, CIUCKA MPHUHATHIX O0OO3HAYEHW, CIHCKa JIUTepaTypbl U3 128 HanmMeHOBaHUH,
npunoxenus (AKT BHEJApeHUs pe3ynbTaToB paboTel oT 05.10.2015r.). PesynapTarsl aucceprannn
IIPEJCTABICHBI B BUAE 38 pUCYHKOB, 17 Tabnum.

Bo BBemennn 000CHOBaHA aKTYaJIbHOCTh TEMBI IUCCEPTALUU, CHOPMYIUPOBAHEI LIETb U 3a1a491
paboThl, OTMEUYEHBI HaydHass HOBHU3HA M NPAKTHYECKas 3HAYMMOCTH HUCCIIE€JOBAHUS, [IPUBECHEI
IIOJIOKECHMSI, BBIHOCHUMBIE Ha 3allWTy, JUYHBIM BKJIAJ aBTOpa. IlpencraBneH Taioke CIHCOK
Bcepoccuiickux M MeXIyHApOAHbIX KOH(EpeHLUH, Ha KOTOpbIX ObUIM NpEACTaBICHbI pe3yJbTaThl
paGotel. M3numuum npexncrasisercss panen «Kpartkoe comepskanue paboThl», B TO BpeMs Kak
CIIMCOK MyONUKalui, B KOTOPBIX U3JI0XKEHBI OCHOBHBIE PE3yJIbTaThl pabOThl, HAIIPOTUB, UMEJIO
CMBICJI IOMECTUTh UIMEHHO BO BBE/ICHUHU.

IlepBasi raBa nuccepTaryii, KOTOpas UMEET He BIIOJIHE yAauyHOe Ha3BaHMe «JIuTepaTypHBIHA
0030p», pazaeneHa Ha 5 yacteit. Yacts 1.1 moj Ha3BaHMeM «AKTYyaJIbHOCTBY» JaeT camble 00Imue
CBEJICHMS O MHMKpOUYHMIIaX, [oJuMepazHod InenHod peaxmuu I[P u comepxuT Kparkoe
pPacCMOTPEHUE AaHATTUTHUUECKUX MUKPOQIIIOUIHBIX YCTPOUCTB (MUKPOUUIIOB) JJISL HUCCIIETOBAHUS
[TIIP. Bmecte ¢ TeMm, 3asBICHHOE Ha3BaHME pazliesia IpejanojaracT Oosee ITyOOKHMH aHAIU3
COCTOSIHMS IPOOJIEMBI, KOTOPBIN B IUCCEPTALIUH [IPUCYTCTBYET, HO B IpyroM pasaene. B paznene
1.2 «M3roToBneHre MUKPOUUIIOBBIX YCTPOHCTBY TIIyOOKO M MOAPOOHO PAacCMOTPEHBI OCHOBHBIE
HOAXOJAhl M KOHCTPYKTHUBHBIE pELICHUS IpU CO3JaHMM MHKPOUUIIOBBIX YCTPOMCTB, HX
TOIIOJIOTHSI, CIIOCOOBI T'epMETHU3alMU B OCOOEHHOCTH Pa3IMYHBIX MAaTEpUAIOB, UCIOJIB3YEMBIX
npu ux usrorosneHuu. Yacte 1.3 mocesmena ananu3y ocobOenHHoctei mpopenenus [ILIT B
mukpodopmare, B uacTd 1.4 paccMOTpeHbl crnocoOsl npoBeaenus mwmdposoi I[IHP. K
COXaJIEHUIO, U3 TEKCTa He BIOJHE SICHO JeJeHHe Ha MeToAsl U cmocoObl nmposeaenus [P,
3agBJICHHOE B Ha3zBaHue pazziena. Hakonem, B pazgene 1.5 moaBOOUTCS WUTOT IPOBENEHHOTO
aHaM3a JIMTEPATYpHl IO TeME HcCiIeqoBaHus, 000CHOBaHA 1edh paboThl U KOHKPETH3MPOBAHBI
3a7la4y UCCIIEJOBAHUSI.

Bropas raaBa «Teopernueckue wucCleoBaHUS» BKIIOYAET OCHOBHBIE TpeOOBaHUS K
MarepuaiaM MHUKPOUHIIOBBIX YCTPOMCTB, CBEIEHHS O TEPMHUECKHX XapaKTepUCTHKAX
MaTepratax u OIeHKY IMOTPEUTHOCTH c4yeTa KOJMOHUH. CpaBHUBAIOTCS BOSMOKHOCTU CTEKJITHHBIX
¥ TIOJIMMEPHBIX MaTEePUAJIOB IS U3TOTOBJICHUS MUKPOUHUIIOBBIX YCTPOUCTB, IPEIUIOKEH CIOCO0
OIEHKH IOTPEIIHOCTH CYeTa MOJIEKYISIPHBIX KOJIOHUH.



B rmaBe 3 mpezcTaBiieHBl pe3ybTaThl SKCIEPUMEHTATBHBIX HUCCIEAOBaHUN MO pa3paboTKe u
CO3JaHUI0O MHKPOYHMIIOBBIX YCTPOMCTB Ha OCHOBE CTEKJISSHHBIX M MOJUMEPHBIX MATepPHUAIOB C
Ucnonp3oBaHueM QoTosuTorpaguE M KUCIOTHOTO TPABICHHUS, MEXaHMUYECKOH 00paboTKH,
TepMOpOPMOBaHUS, JIa3epHOH MHUKpooOpaboTku. ClegyeT OTMETHTD, YTO aJanTalys METOIA
JNa3epHOM MHMKPOOOPaOOTKM JUIl H3TOTOBJICHHS IUIAHAPHBIX MHKPOCTPYKTYD B IIOJUMEPHBIX
Marepuaiax JaeT BO3MOXKHOCTh OLIEPATHBHO CO37aBaTh OOJNBINOE KOJHYECTBO MUKPOUMIIOBEIX
YCTPOMCTB ¢ PpEaKIMOHHBIMU KaMepaMH [POM3BOJBHOW (opMbl. [l TrepMETHYHOTO
COENIMHEHMs IUIACTUH MHMKPOYHIIOBBIX YCTPOMCTB C 3alIUTHBIMM IUTACTHHAMH B pabore
HCIIOJIL3YETCS TEPMHUYECKOE CBSI3BIBAHME U CKJICMBAaHUE IOJUMEPHBIMH KOMIIO3UIMIMHU. Ilo
pe3ysbTaTaM M3MEpPEHHH CBETOIPOIYCKaHUs (OTOOTBEPKIAEMOIO KJIEEBOTO CJIOS B OJIMKHEN
HH(paKpacHOH 00JaCTH TPEIOKEH KPUTEPHH OTBEP)KACHUS MONMMEPHBIX KOMIIO3HIMH,
NPUMEHEHHE  KOTOPOIO  IIO3BOJIET  KOHTPOJIMPOBAaTbH  CKJICMBAHHE W TEPMETHU3AIMIO
MHKPOCTPYKTYp. I'€pMETHYHOCTE MHKPOUYHMIIOBBIX YCTPOMCTB H3yJanach C HMCIIONL30BAHUEM
IPaBUMETPUYECKOTO METOA C yYETOM BJIAroOrIOIIEHUS MAaTEPHAIIOB.

B ruaBe 4 npesncraBieHbl pe3yabTaThl alpoOallid MUKPOUYHUIIOBEIX YCTpoiicTs. IlokasaHo, 4To
pe3yabTaThl, IIOJYYEHHBIE Ha MHKPOUYMIIOBBIX YCTPOHCTBAaX, XOpPOIIO COOTHOCITCS C
pesyiabTaTamMu, IONydYeHHBIMH MerozoMm I[P B peanpHOM BpeMeHM Ha aHaIM3aTope
HyKneuHOBEIX KucnoT AHK-32.  TIpoananmsmpoBaHa CBSI3b MEXIy pa3MepoM KOJIOHHN H
nmHoi pparmenta JJTHK (B quanasone ot 200 no 500 map ocHOBaHMiA).

3akiiloyenne COIEpXXUT IIepeYeHbh OCHOBHBIX DE3yJbTaTOB pabOThl. BEIBOIBI, CIETaHHBIE B
JMCCEepTallid Ha OCHOBAaHMM aHajlu3a OOJIBIIOTO MAacCHBa JaHHBIX, IIPEICTABIISIOTCS
000CHOBAHHBIMU.

B memoM nmuccepranys HamucaHa XOPOIIMM SI3BIKOM, COAEPIKHT JOCTATOYHOE KOJIMYECTBO
PUCYHKOB M TaOJIML, WUIIOCTPUPYIOMUX IOJNy4YeHHBble naHHble. Cliefyer I0JUepKHYTh, YTO
nposenennsie Tynmuk A. H uccnenoBaHuS BHOCAT 3aMETHBIM BKJIAJ B pa3pabOTKy HOBBIX
3} (PEKTUBHBIX METOIUK ¥ CO3JaHKE IPUOOPOB IS PA3BUTHS OHOTEXHOJIOTMYECKHX MOIXOM0B U
IPOBENEHNS  COLMAJBHO  3HAUMMBIX  JUArHOCTHYECKMX  MpoIedyp. Pa3paboTaHHEIE
MHKPOYHMIIOBBIE YCTPOMCTBA HA OCHOBE CTEKJITHHBIX M IIOJIMMEPHBIX MAaTEPHAIOB C 3aKPBITHIMU
peakIMOHHBIME KamepamMu Juid nposefeHus I[P B remeBoM cjioe MO3BOIAT 3HAUUTEILHO
COKPaTHTh TPYIOEMKOCTb Ipouenypsl. IIpemioxkeHHble B pabOTe TEXHOJOTHHU, PEKUMBI,
CIIOCOOB! U3TOTOBJIEHHS MHKPOYUIIOBBIX YCTPOMCTB, B TOM YHCJIE C MCIOJIL30BAHMEM METOIOB
JA3€pHOM  MHMKpOOOpabOTKM 11 (QOPMHpPOBAHUS  MHKPOCTPYKTYP B JIHCTOBOM
HOJIMMETHIMETAKpUIIATE, IO3BOJIUT 3((GEKTHBHO HCHOIBR30BaTh mponenypy IIIIP, a Taxxke
OIEPATUBHO CO3/[aBaTh OJHOTHUIIHBIE 3aTOTOBKH ISl MEKPOYUTIOBBIX YCTPONCTB.

OcHOBHEIE Hay4HBIE pe3yJbTaThl AUCCEPTALlMM U3JIOXKEHHI B 13 medyaTHhIX paboTax, U3 HHX 9
onyOJHKOBaHBl B JKypHayuaX, pekoMenmyembix BAK. IlyGnuxamuu comcKaTens MOJTHOCTHIO
OTPaXaroT COAEpIKaHue TUCCEPTAllU U MOATBEPXKIAIOT JIMYHBINA BKIIAJI aBTOPA B BBIIOTHEHHBIE
uccienoBanusd. PesynpTaTel quccepranuy  ObUIM  NIPEACTaBIECHBl Ha MEXAYHAPOIHBIX U
BCEpOCCHUHCKUX KOH(epeHIHAX. ABropedepaT auCCepPTAllMH IOJHOCTBIO OTpaXkaeT €€
coziepXKaHue.



Bompock! u 3ameyaHus K padbore:

1. B paboTe mpemioxkeH crnocod OLEHKH IMOTPEIIHOCTH CYETa MOJIEKYISPHBIX KOJOHUHU, Ha
OCHOBE KOTOPOTO IIPEAIONAraeTCsi BBIUUCIATH MAKCUMAaIbHOE YUCIO KOJOHHH IpH
OIIpeIeNIeHHBIX YCIOBHAX aHaIn3a 00pasioB. Kak COOTHOCHTCS IIPeIIOKEHHBIA B paboTe
croco®  OIEHKHM  TIOTPEINHOCTH  CYeTa KOJOHMHA ¢  JaHHBIMH  HE3aBUCHMBIX
OKCIIEPUMEHTOB?

2. Tlpu mposenenun ITI[P HEOOXOAMMO MHOTOKDATHO H3MEHSThH TeMIEpaTypy oOpasia
(oxomo 60 mEKIOB M3MeHeHHs TemmeparTypbl or 60 mo 95° C). Kax mocruramach
PaBHOMEPHOCTH HAarpeBa U OXJIaXKICHUS relsl IPU U3MEHEHUU TEMIIEPaTyphl?

3. HecmoTpst Ha OOIIYIO IIETOCTHOCTD M JJOTUYHOCTH pabOTEI, CIIEAyeT OTMETHTE HE BIIOJIHE
yIayHoe IPEeICTaBJICHUE TaHHBIX, BCTpeuarolleecs B auccepramuu.  Hampumep, puc.
3.14 comepuT KpHBHIe, 0003HAUCHHBIE KaK a U b, HO B NOJIHMCH K PHCYHKY O HHX
HHMYEro He CKa3aHo, XOTA Jajee B TEKCTE ¥ JACTCsl ONMMCAHKUE [IPUBEICHHBIX KPUBHIX. B
tabiune 3.6 OTCYTCTBYET TIOTPEINHOCTh H3MEPEHHMH, XOTd oO0Inas IOrpEeHIHOCTh
OmpeJieleHnsl TIOTEPH Macchl B TeKcTe mpexcraBieHa. Ha puc. 4.3 u 4.4 mpuseneHs
JIAHHBIE, KacaoIuecss U3MEHEHHs (IyopeceHIIMK 00pa31oB B 3aBUCUMOCTH OT HOMepa
IMKIa, HO HHMKaKuX JaHHBIX O ¢uyopodope U JUIMHAX BOJH BO30YXKIEHUS U
(1yopeciieHIIH He TIPUBEIEHO.

4. B paboTe BCTpeYarOTCs MMyHKTYAI[MOHHBIE OIIUOKH U ONEYaTKH.

Bricka3aHHBIC 3aMeUaHUs HE HOCST MPUHIUIHAAIBHOTO XapaKTepa, HE OIIPOBEPraroT HaquOﬁ
HOBH3HBI, 3HAYUMOCTH PE3YJIHTATOB JUCCEPTAITUOHHOTO NCCIICAOBAHNS, a4 TAKKE
COCTOSITEIHHOCTH 3aIUIIACMBIX IOJOKECHUH.

B memom [luccepranuonnas pabora Tymuk A.H. gBiseTcs caMOCTOSATENBHOM 3aBEPIIEHHOM
HAYYIHO-HCCIIeIOBATEIBCKON KBATHU(DUKAMOHHON paboTOM, yCIEIIHO peIIaolel LENbld psf
aKTyaJbHBIX 3a7ad B 00JacTH pa3paOOTKH MHKPOYMIIOBBIX YCTPOMCTB M IIPOBEICHHMS
nojuMepasHor 1mermHo peakuuu. Ilomydennsle Tynmuk A.H. pesynpTarthl IIpeAcTaBiIAIOT
IPaKTHYCCKHHA HMHTEpEC M MOTYT OBITh HCIIOJB30BaHBI B HAYYHO-HUCCIIEOBATENBCKUX U
IIPOU3BOICTBEHHBIX OPraHU3ALUAX, BBIIOJHSIIOINX HAyYHbIE HCCIEAOBAHUSA U KOHCTPYKTOPCKHE
pa3zpaboTku 1o IIpHOpPHUTETHRIM HalpaBICHUSIM pa3BUTUS HAyKH, TEXHOJIOTUHM u TexHuku PO B
o0J1acTu CO37aHUsI M YCOBEPIICHCTBOBAHUS aHATMTUYECKOTO 000PYI0BaHUs, BHEAPEHUS HOBBIX
METOJIOB M TOAXOJOB I OHOJOTHH, OMOTEXHOJOTMH, MEAUIMHBL. K TakuM opraHu3zanusm
otHocarcss OI'BYH Hayuno-texHosnormueckuit meHTp yHUKaiabHOro npubopoctpoenuss PAH
(MockBa), OKCHEpUMEHTAIBHBIA 3aBOJ] HaydHOro mpuOopocTpoeHusi co CreruaabHbIM
KoHCTpykTOpckuM Oropo PAH (r. Yepnoronoska), AO «Hayunusle npubops» (Cankr-
[TetepOypr), «CUHTOJI» (Mocksa), «Jlazepusrii mentp» (Caukr-IleTepOypr). PesynbraTsi
paboTBl MOTYT TakKXe HCIOJIb30BaThC B Takux yupexnaenusx, kak OI'BYH Wucrutyr
dynnamentansHoi Ouonmorum u OmotexHonoruu CO PAH (r. Kpacnosipck), HUM nmerckoit
OHKOJIOTMH, I'€éMaToJIOTHH M TpaHciutaHtonorud uMm. P.M. I'opGaueBoit (Cankt-IlerepOypr),
HUU onxonorun um. H.H. Ilerposa (Canxt-IletepOypr). Hayunsie pe3ynbpTaThl BcciaeI0BaHUs
MOTYT OBITH MCIIOJIb30BaHBI B MHCTHUTYTE BBICOKOMOJEKYJSIPHBIX COeAMHEHUH, WHCTUTYTE
IIUTOJIOTHH, VIHCTUTYTE MOJIeKyIsipHO#M Ouosoruu, Ousuko-TexHuueckom uHCTUTYyTe PAH, B
Canxt-IlerepOyprekoM, MockoBckoMm, HoBocHOUpCckoM yHHMBEpCUTETax W HHBIX HAYYHBIX U



y4eOHBIX 3aBeleHUAX, 3aHUMaromuxcs ucenenoBanneM JIHK u paspaboTkamut CTpyKTyp Ha ee
OCHOBE.

ITo Hay4yHOW HOBH3HE, aKTyalIbHOCTH, 00beMy M OOOCHOBAaHHOCTH HAy4YHBIX pE3yJbTaTOB
auccepranmonHasd  pabora TVYIIMK Anexcanapsl HukonmaeBHBI MOJHOCTBIO — OTBEYAET
TpeboBanuaM BAK P®, mpenssBinseMplM K AUcCepTalMsM Ha COMCKAaHME YUCHOW CTENEHH
KaHJuJara TEXHH4IecKuX HayK. Pabota cootrBeTcTBYeT Kputepusm 1. 9 «IlomoxkeHust o mopsiake
IPHUCYXICHUS HAay4yHBIX CTENEHEH», YTBEPXKIEHHOTO MOCTAHOBIICHUEM IpaBUTENLCTBA PP OT
24.09.2013 Ne 842, a ee arop TYIIMK Anexcannpa HuxonaeBHa 3acTyKMBAET MPUCYKICHUS
€¥ y4EeHO! CTEeNEeHN KaHIuAaTa TEXHUYECKUX HAYK M0 CIEIMaIbHOCTH

01.04.01 — mpuGOps! 1 METOABI HKCIIEPUMEHTATBHON QU3UKH

Huccepranmonnas pabora nonoxeHa Tymuk A. H. Ha HayynoM cemuHape Kadeapsl
MOJIEKYIApHOH Onodu3uku u ¢usnku noaumepoB Cankt-IleTepOyprekoro rocyaapcTBEHHOTO
yauBepeurera 10 HOsA6ps 2015 roma. OT3BIB 00CYXIeH U 0H0OpeH Ha 3acelaHuy Kadeapbl
MoJIeKyIsapHOl 6uodmsuky 1 dusuku nmomumepoB CaHKT-ITeTepOyprekoro rocyaapCcTBEHHOTO
YHHBEPCUTETA U yTBEPKIeH IpoTokosioM 88.08/21-04-16 ot 27 Hostopst 2015 roma.

OT3BIB Ha AUCCEPTALUIO HOATOTORNICH 1.¢.-M.H., mpod. H.A. Kaceanenko

H.o. 3aBenyromero xapeapoit MOJIEKyJISIpHOMA
ouodmukn u dusuku nmomumepos CIIOI'Y,

JOKTOp (u3. - Mar. Hayk, npodeccop

®I'bOY BO «Cankr-IletepOyprekuii rocy1apCTBEHHBINA YHUBEPCUTETY,
Poccus, 199034, Canxr-IletepOypr, YHuBepcurerckas Hao. 1.7-9.

OnextponHas noura: N.Tsvetkov@spbu.ru, ten. 428-43-82.

Kadenpa monexynsapHoit 6MODU3UKH U HU3UKH TTOTUMEPOB

n.kasyanenko@spbu.ru Ten. 428-43-88




