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PE®EPAT

Junnomuas padora, 39 c., 19 uctounukos, 6 puc., 2 pul.

A3BIK GOLANG; BEB-ITPUJIOXKXEHUE; ITPOTOKOJI HTTP/2; IPOTOKOJI
RPC; TEMIIEPATYPOIIPOBOJHOCTD; TEMIIEPATYPHBIE I1IOJI; MOHHBIE
I[TYUYKY; JUDSJIEKTPUYECKUE KAITAJUIAPHI.

Obvexm uccneoosanuss — Ilporokon RPC. TemneparypHble Tmois U
TEMIIEPATypHbIC HANPSDKEHUS B AMAJICKTPHUSCKUX KAMMIUIApaX; TeMIIepaTypHBIC
MoJisi B TIOMYNPOBOJHUKOBBIX IIJJACTHHAX, OOJTydJaeMbIX HWOHHBIMH ITyYKAMH,
(bOpMUPYEMBIMH B TUAJIEKTPUICCKUX KAMMIUTSIPaXx.

Llenv pabomer — Pa3paboraTh TpUIIOKEHHUE, OOJIeryaroniee KOMMYHHKAITUIO
MEXIy TNPWIOKCHUSIMH, PEATU3YIONMMHU JIOTUKY TpEeIMETHOW 00nacTh, ¢
ucrnoip3oBanueM mporokona RPC. Paccumrtare TemmepaTypHble TONS U
TEMIIEpPAaTypHbIC HAMPSDKEHUsS, BOSHUKAIOIINE B JUAICKTPUUICCKUX KalWUIApax Mpu
TPAHCIIOPTUPOBKE Yepe3 HUX MOHHBIX IMy4YKOB. McciemoBarh TemrmepaTypHBbIE OIS,
BO3HUKAIOIINE B TOHKHUX KPHUCTAUNIMYCCKUX IUIACTHHAX, MPH OOJyYEeHUH TUIACTHH
MOHHBIMH ITy4YKaMH, GOPMHUPYEMBIMU AUIICKTPUUECKUMHU KaITAJUIIPaMH.

Pesynomamur pabomeir: Pa3zpaboTaHO BeO-PWIOKEHHUE C HCIOJIb30BAHUEM
¢peiimBopka gRPC. Paccuurtansl TemrepaTypHble TIOJII H  TEMIIEpaTypHbBIE
HaMpsDKEHUS B AMDJCKTPUUSCKUX KAMWULIpaX W IOKa3aHO, YTO BO3HHUKAIOIIUE
TEMIIEpPAaTypHbIC HANpPSDKEHUS IO TMOPSIKY MOTYT COBIAAaTh C MpeaeIbHBIMU
3HAYCHHUSIMH, KOTOpPbIE MOTYT MPUBOAUTH K paspylieHuio kamwuisipa. [IpoBenen
pacueT TeMIIepaTypHBIX TOJCH, BO3HUKAIIWX B TOHKHX KPUCTAUTHIECKUX
IUIACTUHAX TPpU  HWX  OONy4eHWH  HMOHHBIMH  TMy4YKaMHu, (HOpPMHUPYEMBIMHU
IVRIIEKTPUUSCKUMH KaHUTSIPaMHU.



PODEPAT

Jpiruiomuas pabdora, 39 c., 19 kpeidin, 6 mai., 2 gaaarka.

GOLANG; BEB-JAJIATAK; IIPATAKOJI HTTP/2; TIIPATAKOJI RPC;
TOMIIEPATYPHBISI  TIAJIS; IEHHBIS IIVUKIL;  JABIDJIEKTPLIYHBISA
KAIIUIAPBI.

Ab'ekm  oacneoasannss — llpatakon RPC. Toamneparypbiss momst 1
TAMIEPATYPHBISI HAPY>KaHHS ¥ ABIJICKTPHIUYHBIX KaMUIsApax; TAOMIEPATyPHBIS TS ¥
naynpaBaJHIKOBBIX IIJacCIliHaX, ampaMsHsIHBaeMbIX 1€HHBIMI Ty4YKaMi, SKUs
(dhapMipyroriia ¥ IbIICKTPBIYHBIX Kamiaspax.

Mbma pabomwvr — PacrnipaniaBaip gajaTak, Kl Majsrdac KaMyHIKaIbllO Mamix
IpBIKIaAaHHAMI, SKis Pali3yIollb JIOTIKY MpagMeTHaill BOOJIACI, 3 BhIKAPhICTAHHEM
npatakoiay RPC. Pazniublie ToMIepaTypHbIS OIS 1 TOMIEPATYPHBIS BBICUIKI, SKis
Y3HIKAIONb y JBIJICKTPHIYHBIX KaIlisgpax MNPl TPaHCHAPTOYIBI Mpa3 iX i€HHBIX
nyukoy. JlacmemaBaip TOMIEpAaTypHBIS Taisl, SKiS Y3HIKAONb Y TOHKIX
KPBIITATIYHBIX IIJIACliHAX, TMpbl alpaMsSHEHHI IUIACIiH 1€HHBIMI  IydYKaMmi,
(hapMaBaHbIMI JBIJICKTPBIYHBIMI KaILIApaMI.

Buinixi pabomwi: PacmpamaBan B30-magaTak 3 BBIKaphICTaHHEM (peiiMBOpKa
gRPC. Pa3zmiyanel TOMOEpaTypHbIS TOJS 1 TOMIEPATYPHBIS  BBICUIKI ¥
JBIJICKTPHIYHBIX KaMIsipax i maka3aHa, IITO Y3HIKAOI[h TAMIEPATyPHBIS BBICUIKI Ta
napajKy MOTyIlb Cymnajallb 3 JIMITaBbIM1 3HAUDHHSMI, KIS MOTYIIb MPBIBO3IIE J1a
pa3OypaHHs Kanuigpa. [IpaBea3eHbl pasilik TAOMIEPATYPHBIX NANEY, sIKisl Y3HIKAIOIb Y
TOHKIX KpBINTATIYHBIX TIUIACI[IHAX TIPbl 1X amnpaMsHEHHI 1EHHBIMI ITy4YKami,
(hapMaBaHbIMI JBIJICKTPBIYHBIMI KaILJIIpaMi.



SUMMARY
Bachelor’s thesis, 39 p., 19 sources, 6 fig., 2 applications.

WEB-APPLICATION; PROTOCOL HTTP/2; PROTOCOL RPC; GOLANG
LANGUAGE; THERMAL DIFFUSIVITY; TEMPERATURE FIELDS; ION
BEAMS; DIELECTRIC CAPILLARIES.

Object of research — RPC protocol. Temperature fields and temperature stresses
in dielectric capillaries; temperature fields in semiconductor wafers irradiated by ion
beams formed in a dielectric capillary.

Purpose of the work — Develop an application that facilitates communication
between applications that implement domain logic using the RPC protocol. Calculate
temperature fields and temperature stresses arising in dielectric capillaries during
transport of ion beams through them. Investigate the temperature fields arising in thin
crystalline plates upon irradiation of the plates by ion beams formed by dielectric
capillaries.

Results of the work: A web application was developed using the gRPC
framework. The temperature fields and temperature stresses in dielectric capillaries
are calculated and it is shown that the resulting temperature stresses can coincide in
order with the limiting values that can lead to the destruction of the capillary. The
temperature fields arising in thin crystalline plates during their irradiation with ion
beams formed by dielectric capillaries are calculated.



