JKUBOTHBIX MOKHO OIITUMHU3HUPOBATL 3a CUCT UCIIOJIb30BaHUA MCTOI0B 6I/IOI/IH(1)OpMaTI/IKI/I.

2. CpaBHUTEIBHBIA aHAIN3 TIOKa3aJl OPTOJIOTHYHOCTH JECATH KUHA3, BAXKHBIX C TOYKH 3PECHUS
JICYCHUA paKa, Y YCJIOBCKa U HCKOTOPBIX ) KUBOTHBIX.

3. Bbul ompeseNieH CeKTP CYMIECTBYIOMUX MajblX MOJEKYJ - MHTHOMTOPOB M3YYEHHBIX KHHA3,
O6CY)KI[CH OIIBIT NPUMCHCHHSA MYJIBbTUKUHA3HBIX I/IHFI/I6I/ITOpOB Ipu JICUCHUN OHKO03a00JIEBaHUI
YeJIOBEKA C MCIIOJIb30BAHNUEM TAPIe€HTHBIX IIPEIIapaToB, IPOIICAINNX JOKIMHUYSCKIEC HCIIBITAHNA HA
MHUIICHIX >KUBOTHBIX. Takue JICKapCTBa 6y,£[yT 0co0o AKTyaJIbHbl TIpHU JICUCHHUU OHYXOHCﬁ
YCTOﬁqHBBIX K BOS,Z[GP'ICTBHIO JICKapCTBa, HAlIPABJICHHBIX TOJIBKO HA OJHY MUIICHb.

4. Ha ocHOBe CpaBHEHHUS JAaHHBIX O CTPOEHUHU OCJIKOB M MMEIOLIUXCS PEe3yJIbTaTOB IIPUMEHCHUA
I/IHFI/I6I/ITOp0B KHMHa3, I1oKa3aHa BO3MOXKHOCTb n0ﬂ6opa Hanoboee IIoAXO AN X 00BEKTOB pIn) bt
MPOBEICHUS JOKJIIMHUYECKUX UCTIBITAHUI TPOTUBOPAKOBBIX IIPENAPATOB.
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PABPABOTKA MYJIbTUIIVIEKCHOU MNP TECT-CUCTEMbI JJIs1 AHAJIU3A
YPOBHA OKCITPECCUU TPOTOOHKOI'EHOB MUC16 1 HE4

IMorocsiH Mapuam AprakosHa®, Bexrep Anekceil AHpeeBrY?

IMAOY TI'umuazust Ne108 um B.H. Tarumesa

’[TemmaTpuuecKuii GaKyIbTET

OI'bOY BO «Ypanbckuii ['ocynapctBennslii MennunHckuil YHuBepcure» Munszapasa Poccun
ExarepunOypr, Poccus

AHHOTALIMA

Beenenne. Metox IT1[P npuMeHsieTcs B MEIUIUHCKON TMATHOCTHKE JJ15 BBISIBIICHHS MH(EKIIMOHHBIX U HACIC/ICTBEHHBIX
3aboneBannid. MynbTuruiekcHas [P ananusupyeT Heckonbko yuactkoB JJHK onnoBpemenHo. B oHKosOrHu oHa
MO3BOJISICT AUATHOCTUPOBATh paK Ha PaHHUX CTaAMsAX, oonerdas nedenue. et MUC16 nu HE4, ybs noBbIIIeHHas
9KCIIPECCHs KOPPENUpyeT ¢ pakoM SIMYHUKOB, BBUABIAIOTCS ¢ nomoupio I[P Ha paHHUX cTanusax, MOBBILIAS
sddexrrBHOCTE eueHus. Leap uccaenoBanus. Pazpadotka in silico IILP TecT-cucTeMBbl IUIsl BBIABICHHS YPOBHS
skcnpeccun renoB MUC16 u HE4. MaTtepuasnbi u MmeToabl. B in silico pa3pabotke [P TecT-cructemMbl HCTIOIb30BaHbI
FASTA-nocnenosatensrocty renoB MUC1 6 u HE4 u3 6a361 NCBI Nucleotide. B Geneious Prime 2024.0.7 nposezena
CTPYKTypHas aHHOTaIUs T€HOB C OIPEesIeHHEM OTKPBITHIX PAMOK CYMTBHIBAHUS U 9K30HOB, pa3paboTaHsbl IpaiiMephl,
COOTBETCTBYIOLIME TpeOOBaHMAM. AHAIOIMYHO pa3paboTaHbl 30HIBI, COOTBETCTBYIOIME OCHOBHBIM TPEOOBAaHUAM.
Pe3yabTaThl. B pe3ynsrate pazpaborku in silico ITL[P Tect-cuctemsr B mporpamme Geneious Prime ObUTH y CTaHOBICHBI
PaMKH CUUTHIBAHUS HCKOMBIX T€HOB, ONIPE/IeNICHbI II0CIIEI0BATeIbHOCTH SK30HOB U pa3paboTaHbl mpaiiMephl H 30HIIbI
st reHoB HE4 1 MUC16. BoiBoabl. CHHTE3WpOBaHbBI MpaiMEpBl B 30HABI JUIsl IBYX T'€HOB, COOTBETCTBYIOIIVE
tpeboBanusM [TLP-TecT-crcTeMbl. BRIOpaHbI re HbI-HOPMAaIM3aTOPhI I KOPPEKTHOM paboThl. CucTeMa, pazpaboTaHHas
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C TOMOIIbI0 KOMIBIOTEPHBIX METOAOB, TOTOBA K INPAKTHUYECKOMY NPHUMEHEHUI0. MeToJ| TeCTHPOBAHUsI MPOIIS
TPaJUIUOHHBIX, HE TPEOYIOIIMX OTIEIbHBIX aHAJTU30B JIJIsl KAXKJI0TO TeHa.
Kurouessble ciioBa: npotoonkoreH, [P, npaiimep, 30H11.

DEVELOPMENT OF A MULTIPLEX PCR TEST-SYSTEM FOR ANALYZING THE
EXPRESSION LEVELS OF PROTO-ONCOGENES MUC16 AND HE4

Pogosyan Mariam Artakovna', Bekhter Alexey Andreevich?

1Gymnasium No. 108

?Pediatric faculty

Ural State Medical University

Yekaterinburg, Russia

Abstract

Introduction. The PCR method is used in medical diagnostics to detect infectious and hereditary diseases. Multiplex
PCR analyzes several sections of DNA simultaneously. In oncology, itallows you to diagnose cancer at an early stage,
facilitating the treatment of cancer. The MUC16 and HE4 genes, whosebincreased expression correlates with ovarian
cancer, are detected by PCR at an early stage, increasing the effectiveness of treatment. The aim of the study. This work
aims to develop an in silico PCR test system for detecting the expression levels of the genes MUC16 and HE4, which are
among the main biomarkers for epithelial ovarian cancer. Materials and methods. In silico development PCR test
systems used FASTA sequences of the MUC16 and HE4 genes from the NCBI Nucleotide database. In Geneious Prime
2024.0.7, structural annotation of genes was performed with the definition of open reading frames and exons, primers
were developed that meet the requirements of. Similarly, probes that meet the basic requirements of the standar d have
been developed. Results. As a result of development in silico PCR test systems in the Geneious Prime program, reading
frames for the desired geneswere established, exon sequenceswere determined, and primers and probes for the HE4 and
MUCL16 genes were developed.Conclusions. Primers and probes for two genes that meet the requirements of the PCR-
test system were synthesized. The normalizer genes were selected for correct operation. The system developed using
computer  methods s ready for  practical use. The testing  method s simpler
than traditional methods, which do not require separate tests for each gene.

Keywords: proto-oncogene, PCR, primer, probe.

BBEAEHUE

[Tonumepasnas nennas peakiust (IIL[P) - sTo meTon, ucmonb3yemblii B MOJEKYISIPHON
ouonorun s ammumdukanuu JHK, mo3Bosstrommii mpoBOAWTE OBICTPBIA aHATU3 YKCIPECCUI
reHoB. B mnacrosmee Bpemst IIL[P sBiseTcss OBICTpHIM M HaJAEKHBIM METOJOM JUATHOCTHKH
Pa3IUYHbBIX HACJIEICTBEHHBIX U MH(PEKIIMOHHBIX 3a001eBanmil. Ha TaHHBI MOMEHT, OJJHUM U3 CAMBIX
3HauYUMBbIX BUJOB npoBeneHuss I[P saBmsercs Mynprumnekcnas IIHP. CnocobHocTb
myabtuiiekcHor 1P anamu3upoBats Heckosibko ydacTkoB JIHK ogHOBpeMEHHO MO3BOJISIET
MOJIy4YaTh HECKOJBKO Pe3yJIbTATOB 32 OJIMH LUK aHanu3a [1]. 9To SKOHOMUT BpeMsi U pEaKTHUBHI [2].
Mynprunnekcuass [P MoxeT ObITh mOJIE3HAa B JUMArHOCTUKE, HANMpUMEpP, MPU HEAOCTATKE
OMOJIOTMYECKOro MaTepHalla Uil B SKCTPEHHBIX KIMHMYecKUX cutyanusx [3]. ¥V TP ects psag
albTEpPHATUBHBIX MeTonoB, HampuMmep: LAMP (OmocpenoBanHass oOpa3oBaHHEM TETENb
n3oTepMuyeckas aMmIuid@ukanus), XeilumkazozaBucuMmas —amiumMukanus, PexomOunaszHas
nonumepasHas ammddukanus. OnHako Ha JaHHbI MoMeHT [ILP sBnsieTcss Hanbonee N3y4eHHbIM U
3(pPEeKTUBHBIM METOAOM.

B Poccun HamGonblMii ynenbHbIA BeC B CTPYKTYpEe OHKOJOTHYECKOH 3a0o0ieBaeMOCTH
KEHIIMH HMEIOT 3JI0KaYeCTBEHHbIE HOBOOOPA30BaHHUS OpPraHOB PENPOJYKTUBHON CHUCTEMBL
3110KauecTBEHHBIE HOBOOOpa3oBaHus sMYHUKOB (3HS) BeImEnsOT Kak 0fHO U3 TeX 3a00JIeBaHUIA,
KOTOpOE dYalie Bcero oOHapykuBaeTcs mMeHHO Ha mociemanunx craausx (I, 1V) . HamGompimas
3aboneBaemocTh 3HS B Poccun Habmomaercss cpeau >KeHIIMH HaOmonaeTcst B mepuos ¢ 55 1o 75
JIET, 4YaCTO 3TO SBJICHUE CBS3bIBAIOT ¢ MOcTMeHonay3o0i [4], [5]. [lo3aHsas nquarHocThka JaHHOTO
3a00JIeBaHNSI MOJKET TIIPUBECTH K TPYIHOCTSM B IIPOLIECCE€ JIEYEHMUS, YTO IOBBIIIAET
HeOnaronpusTHbIe pucku [6]. OnHAKO HA TaHHBII MOMEHT YCTaHOBJICHBI T€HBI, SKCIIPECCUS KOTOPBIX
MOXKET CBUJETEJIbCTBOBaTh O HAJIMYMU 3JI0KAYECTBEHHOI'O OIYXOJIEBOrO 3a00JIeBaHUS SUYHUKOB,
MUCI16 (CA125) u HE4 (WFDC2), koTopble mpy COBMECTHOM aHaJIM3€ CIIOCOOHBI TaBaTh Hanbosee

TOYHBIE PE3yJIbTaThl HATMYUS JaHHOTO 3a00eBanus [6]. MeTtoa TP mosxeT ObITh HCTIONIB30BAH IS
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BBISIBIICHUSI SKCIIPECCUU JAHHBIX T€HOB, a TAK)Ke, B MOCJIEICTBUU, TUATHOCTUKH 3JI0KAY€CTBEHHBIX
OITyXOJIEBBIX 3a00J€BaHWN HAa paHHUX CTAAUAX, YTO MOBBIMIAET dPPEKTUBHOCTH MX JICUCHUS B
JIaJbHenmeM.

Ieab mcciaenoBanms - naHHas paboTa HampaBieHa Ha pa3pabotky in silico IIIP-tect
CUCTEMBI JUId BbIABIEHUs ypoBHs dKcnpeccun reHoB MUC16 u HE4, koTopble SIBISAIOTCS OJHUM U3
OCHOBHBIX OMOMapKepOB AMUTETUATBHOIO PaKa SUYHUKOB

MATEPHUAJIBI U METOJbI

B pamkax in silico pazpabotku TP tect-cuctembr u3z 6a3e1 NCBI Nucleotide Ob1111 B3THI
FASTA-nocnenoBarenbHocTH (FASTA - TekcToBbI popMar, HCIIONB3yeMblil ISl TTPeICTaBICHUS
HYKJICOTUJIHBIX WU TOJUIENTUAHBIX TOCIEAOBATEIbHOCTEH, B KOTOPOM HYKJICOTHABl WIIH
aMUHOKHCIIOTH 0003HAYAIOTCS 0THOOYKBEHHBIMU KosiaMu ) uckombix reHoB (MUC16 u HE4). B 10
Geneious Prime 2024.0.7 6pl1a mpoBe/ieHa CTPYKTYpHAasi aHHOTAIIUS TCHOB: YCTaHOBIICHBI OTKPBITHIE
pamku cuutbiBaHusA(CDS), mocne0BaTeIbHOCTH 9K30HOB (KOJUPYIONIMX YYaCTKOB) 00OUX T€HOB.

[Tpu momomm Geneious Prime OblT OcCyIIecTBIeH AU3aiiH MpaitMepoB, COOTBETCTBYIOIIUX
peKoMeHIyeMbIM rmapamerpam: JimHa: 17-27 HyKJIeOTHI0B; TeMIIepaTypa IUTaBieHus: okoiio 50-65
°C; I'yaHuH-IMTO3MHOBOE cooTHoIIeHue okoyo 40-60%. Jlanee Oblia OCylIecTBIEHa MPOBEpKa
IIOJIYYEHHBIX IpaiMepoB npu nomoum uHTepHET-pecypca IDT DNA Ha camomumepusanuio u
oOpa3oBaHHe IUMEpPOB Mexay coboi (Humepusanus mpaiimMepoB — 00Opa30BaHUE BTOPUYHBIX
CTPYKTYD, uTO 3arpyanser padoty I1LIP rect-cuctemsr).

[TpoexTupoBaHue 30HI0B Takxke ObUIO ocymiecTBiIeHO B Geneious Prime B cOOTBETCTBUU €
OCHOBHBIMH TpeOOBaHUSAMHU K 30HAaM: [muHa: 18-30 HykieoTnm0B, TemnepaTypa miasinenus (Tm)
Ha 10°C BblIe, YEM y COOTBETCTBYIOLIMX IIPaiMepoB, I 'yaHNH-IIUTO3NHOBBIM COCTaB B JUaNa30He
30-80%.

PE3YJIBTATHBI

B pesynbrare pazpabortku in silico ITLP tect-cucremsr B mporpamme Geneious Prime:

1. bpuiM yCTaHOBIIEHBI pAMKH CUMTBHIBAHUSI HCKOMBIX T€HOB

2.YCcTaHOBIEHBI MOCIEI0BATEIBLHOCTH YK30HOB

3.Pa3paboranbl mpaiiMepel u 30HAb g reHoB HE4 (puc.l) m MUCI6 (puc.2),
COOTBETCTBYIOILIE OCHOBHBIM TPeOOBaHUAM K IpaiiMepam

TpeboBanus 11t mpaiiMepoB

1. dnuna (Length): 17-27 nykieoTunos

2. Temnieparypa miaenenus (Tm): oxomno 50-65 C.

3. 'yanun-nuto3uHoBoe cooTHomeHue (%GC): oxomno 40-60%

TpeGoBaHust 11 30HI0B:

1. Amuna (Length): 18-30 nykneoTuaos

2. 'yanun-uro3unoBoe cootHomeHue (% GC): 30-80%

Temneparypa rnasnenus (Tm) Boilie TeMnepaTypsl iaBjieHus npaiimepo Ha 10 rpagycos.

Name Type Sequence Minimum  Maximum  Length Direction Sequence (with extension) %GC Self Dimer Tm Tm ~

reverse primer_bind ACTCTTGCGTGCAGTTCT 157 174 18 reverse  ACTCTTGCGTGCAGTTCT  50.0 Mone 56.8
forward primer_bind GTTCGGCTTCACCCTAGTC 86 104 19 forward GTTCGGCTTCACCCTAG.. 57.9 Mone 57.6
probe DNA probe.. CAGGCACAGGAGCAGAGAAGACTG 106 129 24 forward 583 None 64.9
Puc.1 HE4
MName Type Sequence Minimum  Maximum  Length Direction Sequence (with extension) %GC Self Dimer Tm Tm ~
reverse primer_bind CGTGGAATTTCCTTGTGCT 10,178 10,196 19 reverse  CGTGGAATTTCCTTGTGCT 47.4 163 56.1
forward primer_bind CCTTGGTTGAAACAACTGATGG 10,120 10,141 22 forward CCTTGGTTGAAACAACT.. 455 131 58.0
probe DNA probe... CCTGGCTTGACATCTTTATGGTGGTCA.. 10,148 10,176 29 reverse 483 0.9 66.6
Puc.2 MUC16

Ha ocnoBanuu Hay4Hoi 0a3bl naHHbIX ctaTeit NCBI Obutn HaliieHbI FeHBI-HOPMAaJIH3aTOPbL,
KOTOPBIE NIPUMEHSIOTCS 111 CPAaBHUTEIBLHOIO aHAJIN3a DKCIPECCUH I'€HOB B PA3JIMYHBIX TKAHAX U
KJIETKaX. JTO MO3BOJIUT OMPEACTUTH Hanboee XapakTepHbIe U TUITUYHBIC 3HAYCHHSI SKCIIPECCHH IS
COOTBETCTBYIOIIMX OHOJOIMYECKUX OOBEKTOB. B naHHOM ciyyae OBbUIM YCTAHOBJIEHBI I'€HBI:
GAPDH,18s rRNA, B-actin.
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OBCYXKJAEHUE

Paspaborka MmynbrumiekcHod IIIP-tect-cuctemsl 11  OJHOBPEMEHHOTO aHaIM3a
HECKOJIbKHX T€HOB COOTBETCTBYET COBPEMEHHBIM TEHJIECHLUSIM B MOJIEKYJIIPHOW AMArHOCTHKE, T
CTpEMSTCS K YBeTH4YeHHIO 3G (HEKTUBHOCTH U COKPAIIEHUIO BpeMeHHU aHanu3a [2], [3].

IIpeumymiecrsa:

1. Mynbrumiekcunas [P mo3BossieT onpenenuts cpazy HECKOJIBKO MOCIEA0BATEIbHOCTEN
HYKJIEOTH/I0B, 100aByIsis B oJHY npooupky ¢ JJHK-Marpuieit Habop nmpaiiMepoB 7151 OJHOBPEMEHHON
aMIUTH (UK HECKOJIBKUX (hparMeHTOB. UTO oOecrieunBaeT SKOHOMHIO PEareHTOB M BpeMeHHU [2].

2. IIIIP no3BOJSE€T BBIBIATH IE€HETUYECKUE H3MEHEHHUS B OIYXOJEBBIX KIIETKaX, 4TO
MOMOTaeT B paHHEW JTUarHOCTUKE U OIIEHKE PUCKA Pa3BUTHUS pakKa.

3. DTOT MeToN TaKXe HCIOIb3YeTCs I MOHUTOpPHHTa 3(PQPEKTUBHOCTH JICYCHUS U
BBISIBIICHUSI MUHUMAaJIBHOW OCTaTOYHOM 00JIe3HM [6].

Henocrarkm:

1. MynprunnexcHas [ILP-auarnocTika nMeeT HeJOCTaTKH, CBI3aHHBIE C HEOOXOAUMOCTHIO
TOYHOI'O COOTBETCTBHUSI MpPaliMEpOB M BO3MOXKHOCTBIO IOMEX IpPU CMEIIMBAaHUU Pa3IUYHBIX
npaiimepos [1].

2. TIIIP — »T0 BBICOKOCTIENU(UYHBIA METOH, TPeOyIoImui 3apaHee W3BECTHOW IEH
UCCIIEIOBaHUS. DTO O3HAa4yaeT, 4To MeToJ >(PQPEKTUBEH TOJBKO IJIS BbIABICHHUS KOHKPETHBIX,
M3BECTHBIX MyTallUi UM T€HETUYECKUX Mapkepos [1].

3. Kaxk u B Jgpyrux o0nacTsiX, B OHKOJOTMHM CYIIECTBYET PHCK IOJIY4YEHHUS
JIOKHOIOJIOKUTEIIBHBIX PE3YJIBTATOB MPU UCcTob30BaHUU [I1IP. 9T0 MOXeT MpuUBECTH K HEHYKHBIM
JIOTIOJTHUTENILHBIM 00CIIEJIOBAaHUSIM U CTPECCY JUIS MallueHTa [6].

OnHako JaHHBIE MOTPEIHOCTH B paboTe mynbsTuruiekcHoi [P tect-cuctembl mo3Bosser
HCKIIIOUYNTh HCIIOJIb30BAaHUE TI'€HOB-HOPMAJIM3aTOpoB. lIcronb30BaHHE TI'€HOB-HOPMAaJIU3aTOPOB,
takux kak GAPDH, 18s rRNA u B-actin, sBisieTcss oOmEnpuHATON MPAKTHUKOW ISl KOPPEKITUH
Bapuanuii B 3Kkcrnpeccuu reHoB [7]. OmgHako, Kak TMOKA3bIBAIOT MCCJIEIOBAHUS, BHIOOP TE€HOB-
HOPMAJIM3aTOPOB JIOJKEH OBITH TIATEIILHO OOOCHOBAH JJIsl KXK/I0TO KOHKPETHOTO Cily4asi, TaKk Kak
UX JKCIPECCUss MOXKET BapbUpOBaTh B 3aBUCUMOCTH OT THUIA TKaHHU, CTaguu 3a00JieBaHUS U
9KCIEPUMEHTAJIBHBIX yCIOBUH [7].

BbBIBO/1bI

1. bBpuin 1nogydeHbl MOCIENOBAaTENBHOCTU IpaliMEpOB M 30HAOB [JBYX I'€HOB,
COOTBETCTBYIOIIMX IIABHBIM TPEOOBAHUSAM I10 pa3padoOTKe.

2. HalineHsl COOTBETCTBYIOIIME T€HBI-HOPMAIU3ATOPHI s ucnpaBHoi padotsl TP Tect-
CUCTEMBIL.

3. Pa3paborannas in silico IIL{P TecT-cucrema siBisieTcst TOTOBOM U MOJHOCTHIO paboueit s
MOCJIeyIoIIEeH peanu3aiu.

4. PazpaboTaHHBII TeCT MpeAaraeT ynpoueHHbIH I01X0/] 10 CPAaBHEHUIO C TPAAUIIMOHHBIMU
METOJIaMH, KOTOpBIE TPEOYIOT OTAEIbHBIX AHAINU30B JJIs Ka)KJJ0r0 TeHa.
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AHHOTAIIMA

Beenenne. CeHCOpHBIE CHCTEMbI OpraHU3Ma 4yejoBeKa oOecHeurBaroT OOHapy’KeHHUe, Pa3IMYeHHe M OINO3HaHHE
CHTHAJIOB BHEITHETO MHpa U (GopMupoBaHue 00pa3oB. B cOBpeMEHHOM MHpE BBICOKHX TEXHOJIOTHH B yCIIOBILIX
MOCTOSIHHOT'O BBIOOpA YEJIOBEK OCHOBBIBAECTCA HAa PELENTOPHBIX OLIYIIEHHUAX, HO 3TOT BBIOOP HE BCErjla BEPHBIL
U3yuyeHHe BBUIBICHUE (HaKTOPOB, BIMSIOIIMX HA BBIOOP YEIOBEKOM NPOIYKTOB IMHUTAHUS, SBISETCS aKTyaJbHbIM
HamnpasyieHrneM uccienoanuii. Llesqb ucciaeaoBaHus - BEIIBUTH (aKTOPHI, BIHUAIOMNE Ha BEIOOP MPOTyKTOB MTUTAHUS
CTapIIEKIACCHUKAMU C PA3IUYHBIM YPOBHEM C(HOPMHPOBAHHOCTU 3I0POBBIX MUIIEBBIX NpUBBIUEK. MaTepuas u
MeToabl. OOBEKTOM HCCie0BaHUK BhIcTynatoT ydammuecs 10-11 kmaccoB. [IpeameT mccnenoBannii — ypoBeHb
c(OPMHUPOBAHHOCTH 3JOPOBBIX MNHIIEBHIX MNPHUBBYEK Y CTAapIUEKIACCHUKOB. METOIbl: TEOPETHUECKHH aHau3,
aHaJIUTUYECKUHA METOI, TECTUPOBAHKE, CPABHUTENbHBIN, METO I CONOCTaBIIEHHS JAHH bIX, METO/I BU3y ATH3ALINH JaHHbIX,
OLIEHKa OPraHOJENTUYECKUX IOoKa3aTelel, cTaTucTHueckas oOpaboTka. Marepuasbl MCCISAOBAHUS: PE3yJIbTAThI
TECTUPOBAHMS CTAPIICKIACCHUKOB (BHU3yallbHBIA BBIOOD KAPTHHOK M OPraHOJNENTHYECKHE IT0OKa3aTelld COKa).
Pe3ysibTaThl - CTapUIEKIACCHUKU C BBICOKMM YPOBHEM C(OPMHUPOBAHHOCTH 3MO0POBBIX MUIIEBBIX IPUBBIUEK
OCYIIECTBIISIIOT BBIOOP MPOJYKTOB MUTAHUS, OCHOBBIBASICH B OOJIBIIEH CTENIEHNM Ha BU3YaJbHYIO OLIEHKY (Ha CBOH
COOCTBEHHBIH XKU3HEHHBIN OIIBIT), B MEHbIIEH — HA BKYCOBOE BOCIIPUATHE (OpraHoJeNTHYeCKe oKa3arean). Huskuii
ypOBeHb CPOPMHUPOBAHHOCTH UIIEBHIX IPUBbIUEK OTMeUeH Y 40% yuacTHUKOB, cpeanuii —y 47,0%. K HuM oTHOCSTCS
HIKOJIbHUKY, KOTOPBIE HAPYLIAIOT PEKUM IIPUEMa MUY, YHIOTPeOJIIOT yBEIMIEHHOE KOIMYECTBO caxapa U COJIY,
HPOAYKTHI C YCHUINTEISIMU BKyca U KpacuTeiasimu U np. BeiBoabl. OcHOBHBIMHU (DaKTOPOM, BIMAIOIIMM Ha BBIOOP
MIPOJTyKTOB NMUTAHMUS, SBJISIOTCS MPUBBIYHBINA PAMOH MUTAHUS W JUYHBIA OMBIT, a TaKKE€ BHEIIHMHA BUJA MHUIIEBBHIX
HPOAYKTOB U UX BKycC. Clie1yeT OTMETHTb, UTO Y JII0IeH C III0X0 C(HOPMHUPOBAHHBIMU IIPUBBIYKAMH 3JOPOBOT'O MUTAHKS
(am3kuii yposens YIIIT) nanable GakTOpbl MOTYT CIYKUTh CACPKHUBAIOIIMME ITPH BEIOOpE O0JIee OJIE3HBIX POTYKTOB.

KioueBble ci10Ba: CCHCOPHAs CUCTEMA, BOCIIPUATHE BKyCa, IPOAYKTHI IMTAHUSI, OPIaHOJIEIITHYECKHE
[IOKa3aTelIn.
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Annotation

Introduction. The sensory systems of the human body provide detection, discrimination and identification of signals
from the outside world and the formation of images. In the modernworld of high technology, in conditions of constant
choice, a person is based on receptor sensations, but this choice is not always correct. The study of identifying factors
influencing a person’s choice of food is an urgent area of research. The aim of the study is to identify the factors
influencingthe choice of food by highschool students with different levels of formation of healthy eatinghabits. Material
and methods. The object of researchis students in grades 10-11. The subject of research is the level of formation of
healthy eating habits in high school students. Methods: theoretical analysis, analytical method, testing, comparative, data
comparison method, data visualization method, evaluation of organoleptic parameters, statistical processing. Research
materials: test results of high school students (visual selection of picturesand organoleptic indicators of juice). Results -
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