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PE®EPAT

Junnomuas pabora, 42 crpanuiibl, 13 pucyHnkos, 6 Tabnui, 1 rpaduk, 16
VCTOYHUKOB, 7 MPUIIOKEHUN.

Karouessie cioBa: MAHUITYJIMPOBAHUE MUKPOOBBEKTAMU,
CI/IHFVHHPHIzIE CBETOBBIE ITYUKU, 'AYCCOBbBI CBETOBBIE ITYUKMH,
OIITUYECKHWU ITUHILIET, OIITUYECKASA CUJIA 3AXBATA.

OOBEKT UCCIIEeI0BaHNS — MAHUITYJIMPOBAHUE KIIETKAMHU JIPOKKEN MTPU OMOLIU
CUHTYJISIPHBIX TIOJIE.

[{enb paboOThI — BBICYMTATh MAKCUMATIBHYIO YACPKUBAIOIIYIO CUITYy OIITHYECKOM
JIOBYIIIKH, COOp Y FOCTUPOBKA IKCIIEPUMEHTAILHON YCTAHOBKH B JIBYX PEXXHMaX,
U3YYUTh OTEPU MOIIHOCTH Ha JIETAJSAX YCTAHOBKH, 3aXBaT U MEepEMEIICHUE
MUKPOOOBEKTOB.

Jns peanu3zanuul fJaHHOW pabOThI KCIOJIb30BATHUCH:

* DKCIIEpUMEHTAIIbHAsA YCTAHOBKA Ha OCHOBE ONTUYECKOIO IMUHIIETA;
- KroBeTa ¢ MUKpOOOBEKTaMU — KIETKaMHU JPOAKKE;

- U3mepurens momnrHoctu Ophyr;

AKTyanbHOCTb JaHHOH pabOThl 00yCIOBIEHA MIUPOKUM MPUMEHEHHUE ONITHYECKUX
MUHIICTOB B 00JIACTH MEAMITUHBI, MUKPOOHOJIOTHH.

[IpakTHyeckasi 3Ha4MMOCTh JIAHHOTO MPUIJIOKEHUSI 00YCIIOBJIEHA BO3MOKHOCTHIO
BHEJIPCHUS YCTAHOBKH B yUE€OHBIN MPOIECC C JaTbHEHIIEH LIEbI0 N3YUYEHUSI
MPOIIECCOB B3aUMOJICUCTBUS CBETA C MUKPOOOBEKTAMH.

Pe3ynbraTom IUIIIOMHOM pabOTHI SBIISIOTCS:

* BBICUATAHHAsI MAKCUMAaJIbHASl YJIEP/KUBAIOIIAS CUJIA ONTUYECKOM JIOBYIIKH;
- coOpaHHasi ¥ ChIOCTUPOBAHHASI yCTAHOBKA,;

* MAHUITYJTUPOBAHUE U ChEMKa MEePEMEIICHUSI MUKPOOOHEKTOB,

* I3yYEHHOE BO3JICCTBHUE CBETA, B YACTHOCTH, CHHTYJISIPHBIX ITyYKOB Ha
MHKPOOOBEKTHI;

I[I/IHJ'IOMHaH pa60Ta BBIIIOJIHCHA aBTOPOM CaMOCTOATCIILHO.



PODEPAT

Heimiomuas mpana, 42 craponki, 13 manatonkay, 6 tadmin, 1 rpadik, 16 kpbiHiL, 7
IIPBIKIAJAHHSAY .

Kirouassis cinossl: MAHITTYJIIBAHHE MUKPAABBEKTAM],
CHUHI'YJIIPHACIIb CBETJIABBIX ITYUKOVY, 'AYCABDIS CBETJIABBIA
ITYUKI, AIITBIYHBI ITIHLIDST, AIITBIYHA A CUJIA 3AXBATY.

AO'eKT maciemaBaHHS - MaHITyJISIBAHHE KJIETKaMi IPOXKKAY TPBI allaMO3¢
CIHTYJISIpHACII TaIEy.

MbTa paboThl - BEUIIYBIIE MAKCIMAJIbHYIO YTPRIMITIBATILHYIO CiTy alThlYHAN MACTKI,
300D 1 FOCIIUPOBKA IKCIEPHIMEHTANIbHAN YCTAHOVKI ¥ ABYX PIIKbIMaX, BHIBYUbBIIIb
CTpaThl MaryTHacIll Ha JPTANIAX YCTAaHOVKI, 3aXO0M 1 epacoyBaHHE MUKpPAaaOhEKTay.

JInst paanizaiibli r3Tai mpamnsl BBIKAPBICTOYBAICS:

- DKcIepbIMEHTaNIbHAS YCTAaHOYKA Ha aCHOBE allThlUHAra MiHLATa,
- KroBera 3 MuKkpaaObeKkTaMi - KJIETKaMi IPOXKIDKaY;

- BemmsipanibHik MaryTHacui Ophyr;

AKTyanbHaclb Jaj3eHai paboTel abyMoyieHa MIBIPOKIM MPBIMSIHEHHE alThIYHBIX
MIHIPTAY ¥ TalliHe MEJIBIIBIHBI, MIKPaO1sIIOTi1.

[TpakThruHast 3HaYHACIh Aa/I3€HAra MPBIKIaJaHHs] a0yMOYIeHa MardbIMacto
VKapaHEHHs YCTaHOYKI ¥ HaBy4aJIbHbI NIPALAC 3 Jajeiiail MaTail BBIBYUDHHS
nparpcay y3aeMaa3essHHs CBATIa 3 MUKPaaObeKTaMi.

BoiHikam ABITIIIOMHAM Mpalibl 3'ayIstona:

- Bputiubuni MakciMasabHas YTpbIMITiBaIbHAs Cljla alThlYHAN MacTKI;
- Cabpanas 1 cploclIMpaBaHas YCTaHOYKa,;

- ManinyJnsiBaHHe 1 37bIMKa NEpaAMSIIIIYIHHS MUKPaaObeKTay;

- BeIByuaHae y3/13esiHHE CBATIIA, Y IPBIBATHACII, CIHTYJISIPHACII MYYKOY Ha
MUKPaaObeKThI;

JIpIrisioMHas mpaiia BpIKaHaHa ayTapaM caMacTOWHA.



ABSTRACT

Thesis, 42 pages, 13 figures, 6 tables, 1 schedule, 16 sources, 7 applications.

Keywords: MANIPULATION BY MICRO-OBJECTS, SINGULAR LIGHT
BEAMS, GAUSSIAN LIGHT BEAMS, OPTICAL TWEEZERS, OPTICAL
CAPTURE POWER.

The object of study is the manipulation of yeast cells with the help of singular fields.

The purpose of the work is to calculate the maximum holding power of the optical
trap, collect and align the experimental setup in two modes, study the power loss on
the setup details, capture and movement of microobjects.

For the implementation of this work were used:
- Experimental setup based on optical tweezers;
- A cuvette with microobjects - yeast cells;

- Ophyr power meter;

The relevance of this work is due to the widespread use of optical tweezers in the
field of medicine, microbiology.

The practical significance of this application is due to the possibility of introducing
the installation into the educational process with the further goal of studying the
processes of interaction of light with micro-objects.

The result of the thesis are:

- Calculated maximum holding force of the optical trap;

- Assembled and aligned installation;

- Manipulation and shooting of the movement of microobjects;

- The studied effect of light, in particular, singular beams on microobjects;

Thesis is performed by the author independently.



