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PEDOEPAT

Hunomnas pabora: 4 c., 17 puc., 5 Tads., 14 ICTOYHUKOB.

KmoueBble cijoBa: CAXAPHBIII AOMABET, MOJEJb MNHCYJIU-
HA, TVIFOKO3BI, CUCTEMA HEJIMHEVNHBIX IN®OEPEHIINAJJIBHBIX
VPABHEHUI, VIIPABJIEHUE, OTPAHUYEHUSA, [TAHVMEHTO3ABUCHU-
MBbIE I[TAPAMETPBI, OIITUMN3ALA MTHCYJIMHOTEPAIIN.

Lesb ncciemoBanusi: OObLEKTOM UCCIEI0BAHNS JIUILIOMHONR PAOOTHI SBJIsI-
I0TCsl MaTeMaTHIeCKIe MOJIEJIN, OINCHIBAIOIINE IIPOIECCHI, IIPOTeKalolue B opra-
HU3ME ITallieHTa, ¢ caXapHbIM JuabeToM 1 TuIa, u CBs3aHHbIE ¢ HUMU ITOJCUCTEMbI
UHCYJINHA, TJIFOKO3bI 1 X B3aUMOJIEeiICTBHSI.

Lemb ucciaemoBanusi: IlocTpoeHne MareMaTUIeCKONl MOJIEJIN, OIUCHIBAIO-
Iieit BJANsIHNAE MUTAHUST 1 HHCYJIMHOTEPAInn OOIOCHBIMI JI03aMU KOPOTKOT'O U JI/THH-
HOT'O MHCYJIMHA Ha JIMHAMHIKY YPOBHSI caxapa B KPOBU OOJILHOTO CAXapHBIM JIMa-
oeToM, njeHTI(hUKAIINS TalleHTO3aBICIMbIX [IapaMeTPOB, a TaK Ke I10J00p OIl-
TUMAJILHOTO ILJIaHA J03 UHBHEKINH KOPOTKOTO MHCY/INHA.

Metoabl ncciaegoBanus: B pabore UCIOJIB3YIOTCSI, METO/Ibl HAXOK IEHIS
SIBHBIX pPelieHuil JTuHEHHbIX JTiuddepeHInaIbHbIX YPaBHEHU, METO/IbI YNCJIEHHOIO
aHajn3a — MeToabl Pynre-KyrTa, METOILI ONTUMU3AINN 1 ONTUMAJIBHOIO YIIPAB-
JIEHUsI, METO/I HAMEeHbIINX KBa/JIPaTOB.

ITony4yeHnHble pe3yabTaTbl U WX HOBU3HA: B pesyinbrare paboThbl I110-
CTPOEHA MaTeMaTUYeCKas MOJEJIb, OIUCHIBAIONIAS BJNUsHNIE IMUTAHUA 1 WHCYJIU-
HOTEpAIINU Ha II0BeJIeHIEe YPOBHSI caxapa B KPOBU UejioBeKa 00JIbHOIO caxapHbIM
nrabeToM, oI0paHbl HAIIMEeHTO3aBIUCUMbIE ITaPMETPHI 110/ KOHKPETHOT'O ITalleHTa,
a TakK »Ke OINTUMU3MPOBAHbI JI03bl KOPOTKOI'O MHCYJIMHA, IOJIXOJSIIEr0 JaHHOMY
HAIMEHTY U ero IJIaH MUTaHUs.

ABTOp paboTbl TNOATBEPXKIAET, YTO NPHUBEJICHHBII B Hell pacdeTHO-
AHATUTHIECKUIT MaTepuaJ IPaBIILHO W OOBEKTHBHO OTPAaYKAeT COCTOSTHIE UCCTIe-
JLyeMOT'O IIpoliecca, a Bce 3aMMCTBOBaHHbBIE U3 JINTEPATYPHBIX U JAPYIUX UCTOYHU-
KOB TEOPETUYECKUE, METOJ0JOTUYECKIE U METOJNYECKUE MTOJIOZKEHUS U KOHIIEIIIUN
COIIPOBOXKJAIOTCA CChIJIKAMM Ha UX aBTOPOB.



POOEPAT

Hermnomuas npana: 4 ¢., 17 mast., 5 tad., 14 KpbIHi,

KimrouaBeisa cioBbl: LIYKPOBBI JIBIABET, MA/I2JIb THCVJIIHY,
[JIFOKO3bI, CICTOMA HEJIHENHBIX JIBIOEPSHIBIAIBHBIX PAY-
HAHHAY, KIPABAHHE, ABMEYKABAHHI, ITAIIBIEHTA3AJEXKHBIA
I[TAPAMETPHI, AIITBIMIZALBIA THCVJITHATSPAIIII.

AO’ekT pacaemaBaHHS: MaToMaTbIUHBIT MR, sIKisl allicBalolb IIpal-
ChI, AKig TMPaxo/3sIlb y apraHi3Me MalbleHTa 3 IyKPOBLIM JiblgOeTaMm 1 Thiy, i
3BSI3aHbIs 3 1M1 1aJICICTAIMBI 1HCYJIIHY, TJIFOKO3BI 1 1X y3aeMa/[3esHHS.

Lpap nacaemaBanHg: [ladynoBa maTsMaTbluHaill Majdji, dKasl allicBae
VIIBIY TPBIEMY €XKbl 1 iHCy/IiHAaTIparmii O0TI0CHBIMI JIo3aMi KapoTKara i Joyra-
ra IHCyJIiHy Ha JBIHAMIKY V3pPOVHIO IYKPY ¥ KPbIBI XBopara Ha IYKPOBDI JIbIS0ET,
LI9HTHI(DIKAIIBIA AIlbleHTa3aIe’KHbIX TTapaMeTpay, a raTak »Ka 11a/100p alThIMa/lb-
Hara IJIaHa JIo3 10 eKIbIil KapoTKara iHCy/Iiny.

Metaabl naciienaBanHsi: MeTajibl 3HaX0KaHHA BIJABOYHBIX PaITIHHSTY
JIHEHHBIX JBI(PEPIHIBIATBHBIX PayHaAHHSIY, METaJIbl JIKaBara aHajizy — MeTaJbl
Pynre-KyTTta, MeTaipr anTbiMizalibli i anThIMaIbHara KipaBatHs, MeTa i HaiiMeH-
IIBIX KBaJpaTay.

ATpbIMaHBIA BBIHIKI 1 iX HaBi3HA: Y BBIHIKY Ipallbl a0y aBaHa MaTIMa-
ThIYHAs Ma/[dJIb, fKas alllcBae YIUIbLY IPbIEMY €Kbl 1 IHCYJIIHaTIpallll Ha 11aBo/I31-
HbI Y3pOYHIO IYKPY ¥ KPbIBI dajaBeka XBopara Ha IIyKPOBbI JIbII0eT, al0paHblsd
nalbleHTa3aJ/eKHbIs ITapMeTPhI 1a/] KAHKPITHAr'a IIaTIHTA, a ['ITaK Ka allThIMi3a-
BaHbld JI03bl KapoTKara iHCy/IiHy, IpbllaTHATa JJa/I3eHaMy MallbIeHTy 1 AT0 IIaHy
[IPBIEMY €ZKbI.

A¥Tap mpanbl namssipizKae, IITO HPbIBEI3eHBI § €1 pas/liKoBa-aHaA i THIIHbI
MaTIpblslJl IIpaBljibHA 1 ab’eKThIyHA aJJII0CTPOYyBae CTaH JoCJelHara IIpaldcy, a
Yce 3ama3bluanblsd 3 JIITapaTYPHBIX 1 IHIIBIX KPBIHIIL T9aP3ThIYHbISA, MeTa lajarid-
HbIS 1 MeTaJIbIYHbIS CTAHOBIIIYA 1 KAHIRIIIHI cylpaBazKalolla clachbliKaMl Ha
ix ayrapay.



ANNOTATION

Degree paper: 4 p., 17 ill., 5 tab., 14 sources.

Key words: DIABETES MELLITUS, INSULIN MODEL, GLUCOSE,
NONLINEAR DIFFERENTIAL EQUATION SYSTEM, CONTROL,
CONSTRAINTS, PATIENT-DEPENDENT PARAMETERS, INSULIN
THERAPY OPTIMIZATION.

Object of research: Mathematical models that describe the processes
occurring in the body of a patient with type 1 diabetes mellitus and the associated
subsystems of insulin, glucose and their interactions.

Purpose of research: To construct a mathematical model describing the
effect of nutrition and insulin therapy with bolus doses of short and long insulin
on the dynamics of blood sugar levels in a patient with diabetes, identification
of patient-dependent parameters, as well as selection of the optimal dose plan for
short insulin injections.

Research methods: Methods for finding explicit solutions to linear
differential equations, methods of numerical analysis — Runge-Kutt methods,
methods of optimization and optimal control, least squares method.

Obtained results and their novelty: As a result of the work, a
mathematical model was built that describes the effect of nutrition and insulin
therapy on the behavior of blood sugar levels in a person with diabetes, patient-
dependent parameters were selected for a specific patient, and doses of short
insulin suitable for this patient and his nutritional plan were optimized.

The author of the work confirms that computational and analytical material
presented in it correctly and objectively reproduces the picture of investigated
process, and all the theoretical, methodological and methodical positions and
concepts borrowed from literary and other sources are given references to their
authors.



