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TEXHUKAJIBIK FBIJIBIMJIAP — TEXHUYECKHUE HAYKHU —- TECHNICAL
SCIENCE
YK 004.89

3aiinnarueB Maau ApMaHOBHY

MarucTpaHT kadeapsl HHHOPMAIMOHHON OE30MMaCHOCTH
EBpasuiickuii HamoHanpHbIM yHUBEepcuTeT uMeHu JI.H. I'ymusena
(r. Acrana, Kazaxcran)

NCIHOJBb30BAHUE MAIIMHHOI'O OBYUYEHUA /51 OBHAPYKEHUSA
CETEBBIX ATAK

AHHOTamusi: B cratbe paccMaTpuBarOTCA COBPEMEHHBIE METOJbI IPUMEHEHUS
MalIMHHOTO 00y4eHus Uil 3a7ady OOHapy>KeHusl ceTeBbIX aTak. IIpoBeneH 0030p anropuTmMoB
KJacCU(pUKaLMU M KJIACTEpU3allM, a TAKKE UX HCIOJIb30BaHHWE B CHCTEMax OOHapy>KEHUs
Bropskennit  (IDS/IPS). Ha ocHOBe CpaBHHUTENBHOTO aHalW3a MPOJEMOHCTPUPOBAHA
3¢(HEKTUBHOCT, MPUMEHEHHUS METOJOB MAIIMHHOTO OOy4YeHHS 1O CpPaBHEHHUIO C
TPaJAULIMOHHBIMU CUTHATYPHBIMH METOIAMHU.

KiroueBble cjioBa: MamMHHOE OOydeHHE, KHOepOe30macHOCTb, OOHApyKXEHUE aTak,
IDS, xnaccuduxanus

CoBpeMeHHble MH(OPMALIMOHHBIE CUCTEMBI MOJBEPratOTCs MOCTOSIHHBIM KHOepaTakam,
HaIlpaBJCHHBIM Ha HapylleHUEe KOH(UIEHUHUATBbHOCTH, LIEJIOCTHOCTH U JTOCTYMHOCTU JAHHBIX.
TpanuuuOHHBIE CUTHATYpHbIE METOABl 3amMThl 3(PQEKTHUBHBI TOJBKO NPOTUB 3apaHee
M3BECTHBIX YIPO3, OJIHAKO OHHM HE CIPABISAIOTCS C HOBBIMU WJIM MOAHPUIMPOBAHHBIMU
aTakaMHu, KOTOpBIE MOSIBISIFOTCS MPAaKTUYECKH exeaHeBHO [l]. B aToil cBsizu Bo3pacraer
uHTEpec K MeTtogam MamuHHOro oOydeHus (MO), KoTopble MO3BOJSIOT — BBISBISATH
3aKOHOMEPHOCTH M aHOMAaJIWU B CETEBOM Tpa(uKke, aHaJIM3UPOBaTh OOJBIIOE KOJIUYECTBO
MIPU3HAKOB U CBOEBPEMEHHO CUTHAJIU3UPOBATh O BO3MOKHBIX aTakax [2].

MeTonbl MaIMHHOTO O0yUYeHUS JIJIsi OOHAPY>KEHUS aTaKk

[IpumeHnenne MamMHHOTO OOy4YeHHUs B 3ajladyaX KHOepOe30MacHOCTH YCIOBHO MOKHO
pa3eNuTh Ha 1BA HAIIPABIICHHUS:

1. Meroasl kiaccudukanuu cereBoro Tpaduka. OOyueHHe MPOBOAUTCS Ha 3apaHee
pa3MeueHHbIX JaHHbIX. Cpeau MOMmyJspHBIX alrOPUTMOB: JI€PEBbsI PELUICHUMN, METOJI OTIOPHBIX
BeKTOpOB (SVM), norucruueckasi perpeccusi, iCKyCCTBEHHbIE HEUpOHHBIE ceTH [3].

2. Meroael BbIABIECHUS ~aHOManui. Mcmosb3yroTcss TpU OTCYTCTBUM — WIIU
OTPaHUYEHHOCTH pa3MedeHHbIX naHHbIX. Knactepuzauus (k-means, DBSCAN), a Takxke
HEHWPOHHBIE ABTOAHKOJEPHI MO3BOJISIOT OOHAPYKUBATh HETUIUYHBIC MATTEPHBI MOBEACHUS B
ceTeBoM Tpaduke [4].

B oTnnume OT cUrHaTYpHBIX CHCTEM, KOTOpBIE COIOCTAaBIISIIOT COOBITHS C 3apaHee
onpeaenéHHbIMU 1abIoHaMH aTak, MeToAbl MO crocoOHBI BBIABIATH HOBbIE M HEM3BECTHBIC
YIPO3bI, UTO SIBJSETCS UX KIFOYEBBIM PEUMYLIECTBOM [5].

CpaBHUTENBHBIN aHAJIN3 AITOPUTMOB

Jns  oneHku 3¢PGEKTUBHOCTH aJTOPUTMOB MAIIMHHOTO OOyYEHHS PacCMOTPHUM
pe3yJbTaThl, OJTYYEHHBIE MTPY UCTIOJI30BAaHUM CTaHapTHOro gataceta NSL-KDD.

Ta6auua 1 — TouHOCTH Pa3IMYHBIX AJITOPUTMOB O0HAPYKEHUS ATaAK

3
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Pucynoxk 1 — CpaBHeHHE TOYHOCTH aJTOPUTMOB MAIIMHHOTO 00y4Y€HHUs MPU OOHAPY)KEHUH aTaKk

[IpuMeHeHUe MaIIMHHOTO OOY4YeHUs] B CHCTEMax OOHapy)XeHUs aTaKk HMEET psll
CYIIIECTBEHHBIX IPEUMYIIECTB. BO-TIepBBIX, Take METOIbI CIIOCOOHBI BHISIBIISITH HOBBIE U paHEe
HEW3BECTHBIC aTaKH, YTO OCOOCHHO Ba)KHO B YCJIOBHSIX MOCTOSIHHOW 3BOIOIMHU yrpo3 [1]. Bo-
BTOPBIX, QITOPUTMbl KJIACCH(UKAIMKA TO3BOJISIIOT 3HAYUTEIBHO CHU3UTH KOJMYECTBO
JIO’KHOTOJIOKHUTENBHBIX CpabaThIBaHUN, YTO YMEHBIIIAET HArpy3Ky Ha CHEIUAIUCTOB TIO
kubepoe3onacHocTu [2]. Kpome Toro, ucnosib30BaHHEe METOIOB KJIACTEPHU3ALMKM U BBISBICHUS
aHOMQJIMA  CIMOCOOCTBYET  BBISIBICHHUIO  CKPBITBIX ~ 3aKOHOMEPHOCTEH U CJIOXKHBIX
MHOT'OCTYNEHYaThIX atak [3].

OpHako CymIecTBYIOT U OrpaHuueHUs. DPPEKTUBHOCTh AITOPUTMOB HAMPSIMYIO 3aBUCHUT
OT Ka4yeCTBa U MOJHOTHI 0OYYalOIIMX AAHHBIX: HEMOJIHbIC WM HecOaJaHCUPOBAHHbIE HAOOPHI
MOTYT MPUBECTU K CHUKEHUIO TOUYHOCTH [4]. JlonmoaHuTenpHON TpoOaeMOol SBISIETCS BBICOKAs
BBIYMCIUTEIbHAS CJIOKHOCTh ITyOOKMX HEHUPOHHBIX CETEH, YTO YCIOXKHSAET MX BHEAPCHHUE B
peanbHoM BpemeHu [5]. Taxxe criemyeTr yuuThIBaTh pPHUCK 00XoAa aJrOpUTMOB
3JI0YMBIIUICHHUKAMHU, KOTOPble MOTYT HAMEPEHHO TI'E€HEPUPOBATH «IIYMOBOW» TpapuK WU
M3MEHATHh MPU3HAKU ISl COKPBHITHS aTakK.

Takum oOpa3oMm, METOJIbl MAIIMHHOTO OOYy4YeHHsS] JEMOHCTPUPYIOT BBICOKYIO
(b (PEKTUBHOCT, B OOHAPYKEHUU CETEBBIX aTakK, MO3BOJISIS BBISBISATH HE TOJBKO W3BECTHBIC
yIpo3bl, HO M HOBBIE, paHee He BcTpedaminmecs: cueHapuu [1; 3]. Hanbonee mepcnekTHBHBIM
HaIpaBJICHUEM SBIISICTCS pa3paboTka THOPUAHBIX CHUCTEM, TJI€ TPAIUIIMOHHBIC CUTHATYPHBIC
METO/IbI OYTyT MOTIOJIHEHBI MHTEIIEKTYaIbHBIMH AJITOPUTMaMU aHaIu3a [2].

4
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B Oymymem HEOOXOAMMO COCPEIOTOYUTh YCHIIMS HAa CO3JaHUU OOJIBIIUX STaJOHHBIX
HAa0OpOB JaHHBIX I OOYUYEHHUS aJTOPUTMOB, ONTHUMH3AIMUA MOJEICH C IEIbI0 CHIDKEHUS
BBIYHMCIIUTEILHBIX 3aTPaT, 00ECIICUYEHUN YCTOMIMBOCTH K OOXOJIHBIM TEXHHKAM aTaKyIOIIUX, a
TaK)Ke MHTETpAIliU WHTEUICKTyanbHbIX [DS B peanbHble KOpHOpaTUBHBIE WHOPACTPYKTYPHI.
Pemenne 3TuX 3a7ad MO3BOJIUT MOBBICUTH YPOBEHBb 3alUTHl WH(OOPMAIMOHHBIX CHCTEM W
00eCneunTh yCTOMIMBOCTh K COBPEMEHHBIM U Oy IyIuM yrposam [4; 5].

Cnucok jqureparypsbi:

1. Buczak, A. L., & Guven, E. (2016). A survey of data mining and machine learning
methods for cyber security intrusion detection. IEEE Communications Surveys & Tutorials,
18(2), 1153-1176.

2. Sommer, R., & Paxson, V. (2010). Outside the closed world: On using machine
learning for network intrusion detection. IEEE Symposium on Security and Privacy, 305-316.

3. Tavallaee, M., Bagheri, E., Lu, W., & Ghorbani, A. A. (2009). A detailed analysis of
the KDD CUP 99 data set. IEEE Symposium on Computational Intelligence for Security and
Defense Applications, 1-6.

4. Shone, N., Ngoc, T. N., Phai, V. D., & Shi, Q. (2018). A deep learning approach to
network intrusion detection. IEEE Transactions on Emerging Topics in Computational
Intelligence, 2(1), 41-50.

5. Garcia-Teodoro, P., Diaz-Verdejo, J., Macia-Fernandez, G., & Vazquez, E. (2009).
Anomaly-based network intrusion detection: Techniques, systems and challenges. Computers &
Security, 28(1-2), 18-28.
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YK 347.1
Husn3zoexkoBa Axap ZKeHUCKBI3BI
Maructpanr 2 kypca, «MIS», kad. KOuXU
KasHUTY umenu K. U. Catnaesa
(r. Anmartsl, Kazaxcran)

AYTEHTU®UKALIMSA OJIB30BATEJIEN MOBMJIBHOI'O YCTPOMCTBA
HA OCHOBE JAHHBIX IICUXO®PU3NUYECKOI'O HIOBEJAEHUSA YEJIOBEKA C
IMPUMEHEHMEM 2JIEMEHTOB HCKYCCTBEHHOI'O UHTEJIVIEKTA

AnHoTamusi: B crathe paccMarpuBaeTcs METOJIMKA ayTEHTHU(UKAIUMU TMOJb30BaTeNei
MOOUJIBHBIX YCTPOMCTB Ha OCHOBE aHaiM3a ICUXO(HU3UUYECKOrO IIOBEIEHUS: TPACKTOPUU
JOBUXXEHUSI PYKH, CKOPOCTH M PUTMa B3aUMOJECUCTBUS C DKPAaHOM, CKPOJUIMHIA, HAXaTUU
KJIABUII U MaHUITYJIALUNA YCTPOHMCTBOM B MpOCTpaHCTBE. B pabore moka3aHo MCIIOIb30BaHME
JAHHBIX, COOMPAEMBIX CEHCOPaMH (aKCeIepOMETpP, TMPOCKOI, CEHCOP KAaCaHUi), U IPUMEHEHUE
METO/I0B HMCKYCCTBEHHOTO HWHTEJUIEKTa (MAIIMHHOTO OOYY€HUs W HEWpPOHHBIX CeTel) s
MOCTPOEHUsI HAJIEKHON Mojenu OuoMerpuueckol ayTteHTHupukauuu. [IpuBeneHsl npuMepsl
AKCIIEPUMEHTOB, TaONMIBl € pe3yibTaTaMd W  WUIIOCTPALMM, JIEMOHCTPUPYIOIINE
3¢ (PEeKTUBHOCTD MOAXOAA.

KuroudeBble cioBa: ayTreHTHU(UKALUS TOJIb30BaTENCH, IOBEICHUECKas OuoMeTpus,
NCUXO(PU3UYECKOE TOBEICHHE, MOOWIIbHBIE  YCTPOMCTBA, AaKCEIEPOMETP, TUPOCKOIL,
MCKYCCTBEHHBI MHTEIJUIEKT, MaimuHHOoe oOydenue, Heponueie cetu (LSTM, CNN),
pacro3HaBaHHE JKECTOB, CEHCOpPHbIE JaHHble, OE€30MacCHOCTh MOOWJIBHBIX YCTpPOIMCTB,
OonomMeTpudecKkas uaeHTU(UKAIMs, KOHTPOJIb T0CTyTA.

CoBpeMEHHbIE METOJbl AyTEHTHU(HUKALUUU MOJIb30BaTEIe MOOMIBHBIX YCTPONCTB
BKJIIOYAIOT ucmosnb3oBanue PIN-komoB, maponei, rpaduueckux KiIo4Yed U OuoOMeTpuu
(oTmeyaTku TableB, CKAaHMpPOBaHWE JHIA, paaykku u ap.) [1]. Hecmorps Ha mmpokoe
pacnpocTpaHEHHe, 3TH METOJIbl 00JIaal0T PSIOM YS3BUMOCTEH, CBSI3aHHBIX C YEJIOBEUYECKUM
(aKTOPOM M TEXHUYECKUMHU OTPaHUYEHUSIMU.

Taxk, naposu u PIN-kobI moaBepKeHbl PUCKY MOATIISABIBAHUS, PUIIMHTA U Togoopa [2].
I'padrueckne KIOUM OTHOCHUTEIBHO JIETKO BOCIPOM3BECTH M0 ClE€JaM Ha D3KpaHe WU
HaOMIOACHUIO 3a JEeHCTBUAMM Tosib3oBaTens [3]. Meroasl Qu3nonoruvyeckoil Ouomerpuu
(oTrmeyaTkH MajblEB, JHUIO) TAKKE MOTYT ObITh CKOMIIPOMETHUPOBAHBI Y€pEe3 HCIOJIb30BAHUE
MO/AJIETbHBIX OMOMETPUYECKUX JAHHBIX, YTO y>K€ HEOJHOKPATHO JEMOHCTPHUPOBAIOCH B psJie
ucciaeaoBanuii [4].

B cBsi3u ¢ 3TUM BO3HHMKaeT HEOOXOJUMOCTh B NMPUMEHEHUHU JOMOJHHUTEIbHBIX, Oosee
YCTOMUYMBBIX K aTakaMm (HakTOpOB ayTeHTU(DUKAIIUH, KOTOpPhIE Pa0OTAOT «HEBUIUMOY» IS
MOJIb30BaTeNsl, HE TpeOysd MOMOJHUTENbHBIX JeicTBUil. OIHUM H3 NEpPCHEKTUBHBIX
HaIpaBJICHUN SBISETCS WCIOIB30BAHWE TMOBEJCHYECKON OMOMETpUH, OCHOBAaHHOW Ha
NcUX0(U3MUECKOM TMOBEJCHNUU YEJIOBEKA: JTWHAMUKE BBOJA, JBMKEHHUSIX PYK, TPAGKTOPUU U
CKOPOCTH B3aUMOJIEUCTBUS C YCTPOMCTBOM, a TAK)KE€ HA CEHCOPHBIX JAHHBIX (AKCEIEpOMETP,
rupockon) [5].

Jns  dopmanuzanuy JaHHOTO TIOJXOJla BBIAETSAIOTCS cClieUuPUUecKue MpU3HAKU
NOBEACHUS TOJIb30BaTeNs, KOTOPbIE MOTYyT OBITh MCIOJIb30BaHbl B KAadye€CTBE BXOJHBIX
napamMeTpoB MJisi MOCTpOoeHHs] Mojenu ayTeHTudukanuu. Kak mokazano B Tabmuie 1, B ux

6
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YKCJIO BXOIAT CKOPOCTh CBaillla, NaBJIEHUWE HA DJKpaH, YIJIOBOE YCKOPEHHME W JApyTHe
napameTpsbl.

Ta6auua 1 — IlpuMepbl NPU3HAKOB, HCIIO0JIb3YEMbIX B MO/IeJIH Ay TEHTH(PHUKALNH

dakTop HcTounuk JaHHBIX Exynunnel Onucanune
H3MepeHns
Ckopoctsb cBaiina | CeHcop kacaHuil px/ms CpenHee BpeMsi epeMeEIICHUs] NTajblia
VYrioBoe IM'apockon °/c? Xapaxkrtep JBUKECHUS PYKH
YCKOpEHUE
[aBienue Ha Cencop kacanuit H Cuia IpUKOCHOBEHUS
SKpaH

JlaHHbIE IPU3HAKYU B JaJbHENUIIEM 00padaThIBAIOTCS CPEACTBAMHU MAIIMHHOTO O0yUYEHUSI.
IIpu sTOM cHcTEMa BKIIOYAET HECKOJIBKO IIOCIENOBATENBHBIX 3TalloB: COOp CEHCOPHOU
MH(OpMaAIUK, BBIIEICHUE KIIOYEBBIX XapaKTEPUCTHUK W KIACCU(DUKALUIO C MPUMEHEHUEM
IrOPUTMOB MCKYCCTBEHHOTO MHTEJUIEKTa. O0mas apXUTeKTypa TaKOW CUCTEMBI MPECTaBIEHA
Ha puc. l.

J Touch
' 0
minnn
E N Correct user

-,
—

Feature
]-. . » Templatl_:j

ALY 3

ie

Typi
T R

ok
\\_} Sliding
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| .8
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Puc. 1 — Apxutektypa noBeeHYeCKO OMOMETPUUECKON CUCTEMBI

- Sensors ——*|

Data Collection

Feature Extraction
Detection Result

{ Multimodal Behavioral Biomterics

Incorrect User

CoBpeMeHHbIE METOJIbl ayTeHTHU(PUKALUUU JEISATCS HAa TPU OCHOBHBIX HANPABIICHUS:
3HaHue (maponu, PIN-koxabl), obnamanue (cMapT-KapThl, TOKeHbI) U OunomeTrpus. [locnmemuss
nojapaszenserca Ha (u3nosnoruueckyro U noBeAeHueckyro. K Qusnonormueckum mertonam
OTHOCATCS OTIIEYATKHU TMAJbIEB, paayXKHas 000J0UYKa Tiia3a, TeOMETpUs JIMIa, B TO BpeMs Kak
MOBEICHYECKUE METOJbl OMMPAIOTCS HA HMHAMBHUIyaJbHbIE OCOOCHHOCTH  JEUCTBUI
MOJIB30BATEIS: TIOYEPK, PUTM M TUHAMUKY HaxaTus kiaBuil (keystroke dynamics), modepk Ha
CEHCOPHOM DKpaHe, 0COOCHHOCTH TepeMeIeHus Kypcopa [8].

CornacHo MCCIEIOBaHUSIM, METO/IbI MOBEIECHYECKOW OMOMETPHUH TO3BOJISIIOT JOMOJIHAThH
WJIM 3aMEHSTh KIIACCUYECKHE CIIOCOOBI ayTeHTH(UKAIIMKA 0J1aroaaps BHICOKOW yCTOMYHUBOCTH K
MOAACIKE U «HEBUAMMOCTH» M Mojbp3oBatens [9]. Hampumep, nuHaMuka KiaBHaTypHOTO
BBOJIa JIEMOHCTPUPYET YHUKAJIbHBIC MATTEPHbI JIa)Ke€ MPU BBOAE OAMHAKOBBIX CHMBOJOB, YTO
UCIIOJIb3yeTCs] B OAHKOBCKMX CHUCTEMax W MCCIEOBAHUAX MO TMOBBIIIEHUIO YCTOWYHMBOCTHU
nByxhaxkTopHoi ayrentudukaiuu [10].
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Ocoboe BHHMMaHWE B TIOCICTHUE TOIBI YISISACTCS aHAJIM3y CEHCOPHBIX JaHHBIX
MOOWJIBHBIX yCTPOUMCTB. JlaTumku cMapThOHOB (aKceIepoMeTp, TUPOCKOI, CEHCOP KaCaHWHi)
MO3BOJISIIOT COOMpaTh WH(POPMAITUIO O ABMKEHUU M OPUEHTAIIMH yCTPONCTBA B MPOCTPAHCTBE.
PaGote! [11] noka3siBatoT, YTO HA OCHOBE JIAHHBIX AKCEJIEPOMETPA MOMXKHO MOCTPOUTH MOJIEIb
ayTeHTU(PUKAILIUU, BBISBIISIONIYIO XapaKTepHble MUKPOJBUKEHUS PYKH Biajaenbla. ['upockor, B
CBOIO OYepellb, PETUCTPUPYET OCOOCHHOCTH YIJIOBOTO YCKOpEHHus, uTo (opmupyer
JOTIOJTHUTEJIbHBIN CIION UAeHTU(PUKAITMOHHBIX MPHU3HAKOB [12].

C pa3BuTHEM METOJOB HCKYCCTBEHHOTO HWHTEJUIEKTA B HCCIEJOBAHUSX MOSBUINCH
rIIyOOKHEe MOJENU /I aHaliu3a BPEMEHHBIX psfoB. Hambosee nepcrneKTUBHBIMH OKa3aJMCh
pexkyppentnbie HeliponHsie cet (LSTM, GRU), kotopeie sddexTuBHO 00padaThiBaoT
MOCJIEA0OBATEILHOCTH CEHCOPHBIX [IaHHBIX, a Takxke cBepTouHble cetd (CNN), koTopsie
IIPUMEHSIOTCSI K MHOTOMEPHBIM CHUTHAajJaM JUIsl W3BJICYEHHs YCTOMYMBBIX IpU3HAKOB [13].
Pe3ynbTaThl 3KCIEPUMEHTOB MOKA3bIBAIOT, YTO TOUYHOCTh PACIIO3HABAHMS C UCIIOJIh30BAHUEM
LSTM-moneneit nocturaet 95-99%, uto Aenaet ux NPUMEHUMBIMU JJISI PEATbHBIX MOOUIIBHBIX
cucteM ayTeHTHpukauuu [ 14].

Takum 00pa3oM, MOBEACHYECKass OMOMETPHSI, OCHOBAHHAasi HAa CEHCOPHBIX JaHHBIX U
aHaJu3e MCUXO(PU3NUECKOTro MOBEJCHUS, PACCMAaTPUBAECTCSl KaK MEPCHEKTUBHOE HAIpaBiCHUE
pPa3BUTHS CUCTeM ayTeHTU(hUKanuu. J[aHHBIA MOIXO0JI TMO3BOJISIET OOBEIUHUTDh «HEBUIUMBII)
dakTop (IBUXKEHUS, TPACKTOPUHU, CKOPOCTh B3aUMOJIEHCTBUSA) C METOJAaMHU HCKYCCTBEHHOTO
MHTEJUIEKTa, YTO 00ECIIEYMBAET BHICOKYIO TOYHOCTh U YCTOMUMBOCTD K aTakaM.

RECOGNITION
TYPES

PHYSICAL BEHAVIORAL

' N/

DNA Finger vein Iris Palm vein Keystroke
matching recognition recognition recagnition dynamics

Ear acoustic Fingerprint Lip Retinal Signature
authentication recognition motion scan recognition

Eya vain Footprint and Body odor Skin Speaker
racognition foot dymamics recognition reflection recognition

Facial Hand Palm print Thermography Vaice
recognition geometry recognition recognition recognition

Gait
recognition

Puc. 2 — Knaccudukaius 6HOMETPUYECKUX METOJIOB: (PU3HOJOTHYECKUE VS MOBEACHUYECKUE

s moctpoeHuss MoOJeau ayTeHTHU(UKAIMA HCIOIb30BAINCH CEHCOPBI MOOMIIBHOTO
YCTPOMCTBA: aKCEIepOMETpP, TMPOCKON M CEHCop KacaHuil. JlaHHble coOMpaiuch BO BpeMs
BBIITOJTHEHUS TMOJb30BAaTEIEM THUIUYHBIX JEWCTBUUH: OTKPBITUE JKpaHa, CBAMMBI, CKPOJUIMHT

3
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uHTep(deiica, Habop TeKkcTa. DTH OMNEpally BBIIOJHAIOTCS ABTOMATHYECKU TPHU KaKIOU
pa30I0KupoBKe TeneoHa, 94To JemaeT MPorecc He3aMeTHBIM IS TToJIb30BaTes [16].

Ha ocHoBe moTy4eHHBIX JaHHBIX (POPMUPYETCS MOBEACHYECKUI TPO(UIIh OIB30BATEINS,
BKJIIOYAIOIIUN HWHAWBUIAYAIbHBIE XapPaKTEPUCTUKN B3aUMOACHCTBHS C YCTPOMCTBOM. Takowu
npo¢uiIb CONEPKUT BPEMEHHBIE Psbl, OMUCHIBAIOIINE TPAEKTOPUHN JBHKEHUS PYKU, CKOPOCTh
peakiuii 1 0COOEHHOCTH yiep>KaHusl cMapT(doHa.

Tenepp OyaemM roBOpUT MO U3BJICYEHHE MPU3HAKOB U3 MACCHUBOB CEHCOPHBIX JaHHBIX.
Taxk kak M3 MaccuBa CEHCOPHBIX JIaHHBIX BBIJCISAIOTCS Kito4yeBble Npu3Haku (features),
KOTOpBIE€ CIIy’aT BXOJHBIMHM IapaMeTpaMu i1 aJIrOpUTMOB MalIMHHOTO oO0yueHus. Kak
[OKa3aHo B Ta0JIMLE 2, B YUCIIO TAKUX IPU3HAKOB BXOJST:

— CpeIHsisl CKOPOCTh CBaiima (px/ms),

— aMIUIMTYJIa ¥ 4acTOTa KoeOaHui yCTPOMCTBA MPHU YIEP>KaHUU B PyKe,

— JaBJIEHUE U JUTMTEIBHOCTh KaCaHUs dKpaHa,

— YIJI0BO€ YCKOPEHHE, OTPAKAIOIIEE MUKPOIBUKEHUS PYKH TOJIb30BATEIIS.

Tadauua 2 — OCHOBHBbIE IPU3HAKH, U3BJIEKAeMble U3 CEHCOPHBIX IaHHbBIX

IMpusnax HMcToYHUK JaHHBIX ExuHuusl Onucanue
H3MepeHust

CpenHsist cKopocThb cBaina CeHcop kacaHui px/ms Bpewms nepemertienust
Majbla 10 3KPaHy

AMIuTya KosieoaHui AkcenepomeTp m/s? MukpoiBUKEHUS IpU
yAEepKaHUU
cmapTdoHa

JlaBiieHne KacaHus CeHcop kacaHui H Cuna npuKOCHOBEHHUS
K 9KpaHy

YrioBoe yckopeHue I'mpockon °/c? JlnHamMuKa IBUKEHUS
PYyKH

Jlanee npu3Haku o0padaTHIBAIOTCS AITOPUTMAMU MAIIMHHOTO oOy4deHus. Ha HauanbHBIX
JTanax MPUMEHSIIOTCS Kiaccuueckue kiaccudukatopbl (Hampumep, SVM, Random Forest),
oOecrneunBaronyie 0a30BbIi YpPOBEHb TOUYHOCTH. {1l aHanu3a BPEMEHHBIX PSIAOB CEHCOPHBIX
JAHHBIX MPEINOYTUTEIbHEE UCI0Jb30BaHUe peKyppeHTHbIX HelpoHHbIX cerell (LSTM, GRU),
KOTOpPbIE CIIOCOOHBI YUYWTBHIBATh IMOCJIEIOBATEIbHbIE 3aBHCUMOCTH MEXIy ACHUCTBUSAMU
noJib3oBarens [18].

OOyueHune MOJeNr OCYLIECTBISICTCS Ha pa3MEUeHHOM BBIOOpKE, TJe KaxAbld Habop
NEUCTBUI MMEET METKY: «CBOM IIOJIb30BAaTENb» WM «4yXOW mosb3oBaTenb». Ha puc. 3
Mpe/ICTaBIeHa 00Ias apXUTEKTypa CHCTEMbl ayTeHTH(PHUKAIUK, BKIIOYAIONIAs dTambl cOopa
JaHHBIX, U3BJICYCHUSI TPU3HAKOB U KJIacCU(PHUKAIIH.
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3

Feature
extraction

JIJisi IeMOHCTpalui MPAKTUYECKON peanu3alud MeTojla ayTeHTu(dukanuu Obuta pazpaboraHa
TecToBas mnporpamMma Ha s3bike Python. Ilporpamma wumutupyer o00paOOTKy [aHHBIX C
JATYMKOB MOOMIIBHOTO YCTPOMCTBA (aKCeIepoOMETp, TUPOCKOIl U CEHCOp KacaHuil). B kauecTse
HCXOJHBIX JIaHHBIX Hcmodb3oBaics CSV-daiin, coaepkamuii 3amvcd O cBailax, YTJIOBBIX
YCKOPEHUSX U CUJIE HAKATHUH.
CrpykTypa qaHHbIX ¢aiiyia coaepkall CIeayIolne CTONO0IbI:

— swipe_speed — cKOpoCTh cBaitna (px/ms),

—accel amplitude — ammuTyaa konebanuit mo akcenepomerpy (m/s?),

— touch_pressure — gaBnenue Ha 3xpan (H),

— gyro_rotation — yrJIoBO€ yCKOpEHHE 10 TUpocKomy (°/s?),

— label — MeTka («own» — CBOM MOJIB30BATENb, «IMPOStEr — UyKOU MOJIH30BATENb).
Pesynbrarhl paboThI SIBISIETCS 4TO mocie 3amycka nporpamMmbl B VS Code kak moka3zaHo Ha
PUCYHKE pHC 4 B TEpMUHAJIE BBIBOJUJICS OTYET O TOYHOCTHU KJIacCU(PHUKAIINU:

ain, y test = train test split{x, y, test size=8.3, random

er{n_estimators=18@, rand

practical desn.py

demny

Puc. 4 - BeiBoj pe3ynbTaTtoB kinaccudukanuu B konconu VS Code

10
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B nanHOi cTatbe OBLT pacCMOTpPEH MOAXOJ K ayTeHTH(UKAlWW TOJb30BaTeleh
MOOUJIBHBIX YCTPOWCTB Ha OCHOBE aHalW3a IMCUXO(QHU3UYECKOTO TOBEJACHUS 4YeloBeka. B
OTIMYKME OT TPaAULUMOHHBIX MeToJoB (maponb, PIN, ¢Qusnonoruueckas Ouomerpus),
MOBE/ICHYECKass OMOMETpPUS HUCIOIB3YeT «HEBUAMMBICY» JUIS TMOJIb30BATENS XapaKTePUCTUKU:
CKOPOCTb CBaiilia, MUKPOIBUKEHUS TIPHU YIEp>KaHUU yCTPONCTBA, JABJICHHE U JUIUTEIbHOCTH
KacaHWii, TaHHBIE aKCEJIEPOMETPA U TUPOCKOIIA.

Ha ocHoBe cOOpaHHBIX CEHCOPHBIX JaHHBIX ObLT C(HOPMHUPOBAH MMOBECHYECKUNA MTPOPUITH
MOJIb30BaTeNIsi M TPOBEIEHO U3BJICUEHHWE TMpU3HAKOB. JlJI1 MOCTPOCHHS  MOJIENHU
ayTeHTU(PUKAUK  TPUMEHSJIUCh  METOJIbl  MAIIMHHOTO  OOyYeHHs:  KJIacCHYeCKue
kinaccuduxatopsl (SVM, Random Forest), a Takxke 0oiiee Cl0XHBIE apXUTEKTYypbl Ha OCHOBE
pekyppeHTHbIX HelipoHHbIX ceTeil (LSTM, GRU).

[IpakTryeckass 4acTh MPOJEMOHCTPUpPOBaja BO3MOXKHOCTh pEaIU3aldd  CHUCTEMBI
ayreHtTu@ukauuu Ha Python c¢ ucnonb3oBanuem OubOmmotexku scikit-learn. TectupoBanue Ha
CUHTETUYECKOM HA0Ope JaHHBIX MOKA3aJl0 TOYHOCTh MOpsAaka 97% mpu pa3inyeHun «CBOETO»
U «9IYXOTO0» TOJb30Batels. [JJaHHBINA pe3ynbTaT MOATBEPKAACT MEPCIEKTUBHOCTh IPUMEHEHHUS
MOBEICHYECKON OMOMETPHH B COYETAHNHU C HCKYCCTBEHHBIM UHTEIICKTOM.

OcCHOBHBIE MPEUMYIIECTBA MOIX0/1a:

— HEBUIUMOCTb ISl TIOJIb30BATENsl U OTCYTCTBUE HEOOXOAMMOCTH BBINOJIHSTH
JOTIOJIHUTENbHBIE IEUCTBUS;

— BBICOKasl yCTOMYMBOCTD K MOJJIENIKE U aTaKaM COLIMAJIbHOM MHKEHEPUU;

— BO3MOXKHOCTb IMOCTOSIHHOTO (continuous) KOHTPOJIS 1OCTyna 0e3 CHMKEHUsl y100cTBa
paboTHI.

B nanpHeiimeM npeamnonaraeTcsi paclIMpeHue SKCIIEPUMEHTOB Ha peabHbIX MOOMIIbHBIX
YCTPOMCTBAX C MCIOJIB30BaHUEM 00Jiee MacIITAOHBIX HAOOPOB JIAHHBIX, & TAKXKE ONTUMM3ALIUS
Mozeneil st paboThl B YCIOBHSIX OTPaHUYCHHBIX BBIYUCIUTEIBHBIX PECypcoB cMapTQoOHa.
OTtnenbHOE HanpaBiieHWe OyAYyIIUX UCCIEIOBAHUN CBSA3aHO C MOBBIIIEHUEM 3aUTUIIEHHOCTH OT
aTak ¢ MMUTALMEN MOBEAEHUS MTOJIb30BATEIS.

Takum o00pa3oM, moOBeAeHYECKass ayTeHTH(PHUKAIMS C TPUMEHEHHEM DSJIEMEHTOB
HCKYCCTBEHHOT'O MHTEJIEKTa MOYKET PAacCMaTPUBATHCSA KaK OJMH M3 KIIFOUEBBIX KOMIIOHEHTOB
COBPEMEHHOW KOHLIETIINK 00ecrieueH s 0€30MacHOCTH MOOMIIBHBIX YCTPOUCTB.
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FORECASTING THE IMPACT OF AI ON CAREERS BY ACADEMIC MAJOR: A
QUANTITATIVE ANALYSIS

Abstract: This study investigates the intersection of academic specialization and
susceptibility to automation, drawing inspiration from Frey and Osborne’s seminal work, The
Future of Employment: How Susceptible Are Jobs to Computerisation?(2013). Using crosswalk
data linking academic majors to occupational categories and Al Exposure Index scores, we
evaluate the degree to which different educational pathways are exposed to technological
substitution—not necessarily as automation vulnerability, but as variation in overlap with
emerging machine capabilities. Central to this analysis is a theoretically motivated Al Exposure
Index, developed for this paper, which quantifies the alignment between the skill content of
academic programs and the demonstrated competencies of artificial intelligence systems. The
findings aim to provide an empirical foundation for students, educators, and policymakers to
understand how academic choices may shape long-term employability in an Al-driven labor
market.

Keywords: Al, automation, labor market, academic majors, education, employability,
occupational risk, technological substitution, career forecasting

Introduction. The choice of academic major represents a major human capital
investment because it determines future career possibilities and both short-term and long-term
financial success and susceptibility to employment market changes. The choice of major
becomes especially important during our current period of fast technological progress. The
growing use of artificial intelligence (Al) and automation technologies throughout different
sectors has transformed work environments by creating new job requirements while eliminating
established positions. The alignment of educational pathways with current labor market trends
becomes essential for both personal economic success and workforce stability.

While the effects of automation on employment have been extensively documented,
much less attention has been paid to how automation and technology may affect education. The
effects of automation on employment have been extensively documented. Frey and Osborne
(2013) estimated that 47% of U.S. jobs faced high susceptibility to automation over the
following two decades. Subsequent work using task-level rather than occupation-level analysis
has refined these estimates, yet the overall pattern remains: jobs characterized by routine,
predictable, and codifiable tasks are most exposed to technological substitution. Meanwhile, Al
systems increasingly match or surpass human efficiency in domains such as financial reporting,
legal document review, and creative content production (Brynjolfsson and McAfee, 2014).
These developments underscore the importance of education as a form of human capital
investment, given that educational specialization shapes both occupational entry and lifetime
earnings trajectories. Indeed, a large literature documents the persistent “college earnings
premium,” with graduates earning substantially higher wages and facing lower unemployment
risk than non-graduates (Autor, 2014). Understanding how educational pathways intersect with
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Al capabilities is therefore crucial for anticipating long-run impacts on labor market inequality
and mobility.

The economic system of substitution and complementarity between labor and capital
stands as the core element of this phenomenon. Al functions as a substitute for human workers
in certain tasks by duplicating cognitive operations yet it works as a productivity enhancer in
other cases by performing sub-tasks and improving human decision-making. The medical field
of radiology demonstrates how Al image recognition tools serve as diagnostic aids which
enhance both speed and accuracy. The substitution effect prevails when labor provides no
additional value than machine capabilities as observed in logistics and clerical work and
customer service [1].

The general-purpose nature of Al technology creates worries about faster job
displacement than previous technological transformations. Al differs from previous tools like
calculators and typewriters because it extends human capabilities across multiple domains
including both manual and cognitive work. The OECD (2019) report shows that member
countries have 14% of jobs which can be fully automated and 32% of jobs that face substantial
transformation risks [18]. The large scale and rapid pace of change require immediate strategic
educational planning.

Education may need to consider how to prepare students for employability in light of
ongoing technological developments. The labor market may prove more resilient when
academic pathways incorporate skills that are less easily replicated by machines—such as
social intelligence, creativity, problem-solving, and adaptability—alongside technological
literacy. By contrast, fields oriented toward rule-based reasoning or routine data manipulation,
such as accounting or certain subfields of business, could face greater exposure to automation
pressures unless they adapt curricula to reflect these shifts.

Policy interventions have the power to either reduce or worsen these trends. Public
funding programs together with scholarships and official communication efforts steer students
toward fields which are deemed strategically important. The U.S. federal government spent
$3.4 billion on STEM education initiatives during FY2020 according to the National Science
Board (2020) [11]. The successful growth of computer science and engineering enrollment
through these initiatives might create labor market saturation when their numbers exceed the
long-term employment opportunities. The software engineering entry-level hiring decline
despite rising graduation numbers demonstrates this potential risk.

This paper investigates how academic major selection affects future employment
prospects during the Al-driven labor transformation by using a multi-stage analytical method. It
begins by combining research on automation risk, educational investment theory, and
technological complementarity to develop its conceptual framework. The analysis links CIP
and SOC codes with Al exposure metrics through integrated datasets to identify which majors
may be more exposed to automation. It also considers major popularity trends across STEM
and humanities disciplines while examining their projected labor market outcomes. A crucial
first step in understanding how Al influences education is to measure the susceptibility of
majors to Al, which can provide a foundation for future research on the intersection of
education, human capital, technology, and the labor market. By uniting theoretical foundations
with empirical evidence, this paper offers insights relevant to students, educators, and
policymakers navigating an evolving employment landscape.
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Literature Review. The relationship between academic majors and future labor market
outcomes in an Al-driven economy needs research integration from multiple academic fields.
The research draws from established literature which examines automation risk and economic
task reallocation and cross-country skill differences and Al capability mapping for work
activities. The research unites previous findings to develop new methods for studying major-to-
occupation pathways which establish connections between educational choices and projected
automation risks,and first introduces the Al exposure rate for the university majors.

The Future of Employment: How Susceptible Are Jobs to Computerisation? by Frey and
Osborne (2013) provides the basic approach to measure automation risk [3]. The authors
developed a quantifiable method to evaluate technological vulnerability across the workforce
by analyzing computerization probabilities for more than 700 U.S. occupations based on their
perception and creativity and social intelligence requirements. The occupational risk framework
developed by Frey and Osborne (2013) serves as the foundation to connect academic majors
with their potential labor market vulnerability.

Acemoglu and Restrepo (2020) introduce economic analysis through their "task-based
model of production" which demonstrates how automation technology modifies the division
between human work and machine work [1]. The authors demonstrate that automation risk
varies across tasks because it depends on technological adoption speed and the extent human
abilities match machine functions. The theoretical framework enables researchers to evaluate
different career paths based on their task-based composition.

The OECD (2018) enhances risk measurement through the transition from occupation-
based averages to job-specific task information. The new measurement approach reveals that
workers within the same job title experience distinct automation risks based on their individual
task responsibilities. The task-level approach enables this research to generate detailed major-
to-occupation mappings which represent the wide range of career possibilities [18].

The research uses three quantitative indices to determine which occupational tasks align
most closely with current Al technologies. The Al Occupational Impact Measure developed by
Felten, Raj, and Seamans (2018, 2019) assesses exposure by matching task requirements to Al
performance benchmarks [2]. The Suitability for Machine Learning (SML) index developed by
Brynjolfsson, Mitchell, and Rock (2018, 2019) provides a probabilistic assessment of how
machine learning algorithms can substitute job functions [17]. Webb (2020) applies patent-text
analysis to measure the degree of overlap between Al-related innovations and occupational task
descriptions, offering a forward-looking perspective on technological applicability. While these
indices differ in methodology, they are similar in spirit, each seeking to capture the extent to
which human tasks can be complemented or substituted by Al. Among these measures, this
study relies primarily on the Felten et al. (2018, 2019) index, as it provides a transparent, skill-
level mapping that can be systematically linked to academic program data, thereby enabling the
construction of an Al Exposure Index for majors.

This research connects academic majors to their predicted automation paths through the
combination of Frey and Osborne’s probabilistic framework with Acemoglu and Restrepo’s
task-reallocation model and the OECD’s task-level granularity and recent Al exposure indices.
The integrated approach enables evidence-based multidimensional mapping which combines
current Al technology capabilities with projected technological developments to provide
relevant information for students and educators and policymakers who need to make future-
oriented decisions.

15



«Central Asian Scientific Journal» Ne3 (27) — Uonb — CeHmabps 2025

Central Asian
Scientific
Journal

Methodology

Conceptual Framework

Measuring the susceptibility of academic majors to artificial intelligence—driven
automation requires bridging two distinct but related data domains: educational pathways and
occupational automation risk. Academic majors are not direct labor market outcomes; rather,
they serve as structured training programs that develop the cognitive, technical, and
interpersonal capacities needed to perform specific sets of tasks in the workforce. Within the
task-based model of Al exposure, education functions as the primary mechanism for equipping
individuals with the skills necessary to execute the core tasks of a given occupation—whether
analytical, physical, or social in nature. Consequently, a major’s automation risk can be inferred
by examining the types of tasks it prepares students to perform and how those tasks align with
current Al capabilities. Estimating a “major-level Al exposure score” therefore necessitates (1)
accurately mapping majors to their most common associated occupations, (2) obtaining reliable
automation risk measures for those occupations, and (3) aggregating the results in a way that
reflects the distribution of career outcomes for graduates.

This approach demands datasets that are both comprehensive in scope and granular
enough to capture task-level differences. To ensure the robustness of the analysis, the selected
databases and indices must provide:

A central component of the analysis involves the use of detailed occupational task
descriptions, which make it possible to link educational backgrounds to specific skill and task
requirements. By mapping the knowledge and competencies embedded in academic majors to
the activities performed in the labor market, the study is able to trace how different educational
pathways translate into varying levels of technological exposure. This approach ensures that the
assessment goes beyond broad occupational categories and instead captures the nuanced
connection between curricula and labor market functions.

In addition, the study incorporates validated Al exposure measures that capture both
current and emerging technological capabilities. These measures provide a structured way of
estimating the degree to which occupational tasks are either substitutable or complementable by
artificial intelligence. By leveraging indices that account for near-term machine competencies
as well as the trajectory of Al development, the analysis reflects not only present-day risks but
also the evolving frontier of technological applicability.

Finally, the analysis integrates employment distribution data to weight automation risk
according to the likelihood that graduates from each major will enter particular career paths.
This weighting procedure recognizes that not all students with a given academic background
follow the same occupational trajectories. By accounting for these differences, the study offers
a more accurate and realistic measure of how educational choices intersect with technological
change and labor market outcomes.

Data Sources and Rationale. Three core datasets form the backbone of this study:

1. O*NET — Provides the most detailed publicly available database of occupational
characteristics, including the skills, abilities, and tasks associated with each job. This
granularity makes it possible to align occupational requirements with Al exposure indices and
to distinguish between similar job titles with different task compositions [4].

2. Bureau of Labor Statistics (BLS) — Supplies employment distribution data,
enabling the mapping of academic majors to their most frequent occupational outcomes using
the Employment Projections and Current Population Survey [5]. This ensures that the
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calculated major-level Al exposure score reflects the reality of graduate labor market entry
patterns.

© Felten, Raj, and Seamans (2018, 2019) AI Occupational Impact Measure —
Matches occupational tasks to Al performance benchmarks across domains such as language
processing, image recognition, and problem solving [2].

These sources were selected not only for their methodological rigor but also for their
complementarity: Felten et al. focus on demonstrated Al capabilities, Brynjolfsson et al. focus
on algorithmic replicability, and Webb captures emerging technological potential.

Calculation of AI Exposure of a job. The methodology proceeded in two steps:

1. Mapping Majors to Occupations — Using BLS and NCES major—occupation
crosswalks, each academic major was linked to the set of occupations that graduates most
frequently enter [6].

2. Assigning Al Exposure Scores — Each occupation in the mapping was assigned
its Al exposure values from the indice listed above. Where multiple scores were available for
an occupation, they were recorded separately to preserve methodological transparency.

Measuring Al Exposure of a major. The Al exposure score was primarily derived from
the Felten, E., Raj, M., & Seamans, R. (2021), which integrates O*NET task data with machine
learning capabilities, particularly focusing on how susceptible occupations are to large language
models, vision recognition, and decision-making systems [4].

° Exposure is measured on a scale from potential -2 (low) to potential 2 (high),
where higher scores indicate greater task overlap with current Al capabilities.
° The score is task-based, not job-title based, meaning it considers specific work

activities (e.g., “processing paperwork,” “generating written content’) rather than assumptions
about roles.

° Each occupation’s score is then used in calculating the weighted average Al
exposure for every academic major.

However, it is crucial to note that this score is an average. In reality, exposure varies by
employer, region, task focus, and even company policy. For instance, not all “Accountants”
perform the same work—some may use Al daily, others may not. Therefore, while the Al
exposure score is a useful proxy, it does not account for this full variability.

Additionally, certain occupations were missing Al exposure scores, particularly those
less documented or newly emerging. In these cases, similar roles were used to estimate
exposure when possible, but such estimates introduce inaccuracy.

The resulting scores do not imply that every graduate from a given major will face the
same risk; rather, they represent a statistical expectation based on current labor market patterns.

Limitations

Several factors constrain the precision of this methodology:

° Missing Data for Certain Majors or Occupations — Some academic majors
have incomplete or outdated occupational outcome data, particularly in interdisciplinary or
emerging fields. Similarly, Al exposure scores are unavailable for certain niche occupations,
requiring imputation or exclusion.

° Aggregation Bias — Averaging occupational exposure to create a single major-
level score obscures individual variation. For example, a business major entering marketing
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automation may face a very different risk profile than one entering strategy consulting, yet both
contribute to the same average score.

° Static Occupational Profiles — Al exposure indices are based on current or
recently observed technological capabilities, and may underestimate future Al potential as
models evolve.

° U.S.-Centric Data — The occupational mappings and exposure scores used here
are primarily based on U.S. labor data; applicability to other economies may be limited by
differences in industrial structure and educational pathways.

Despite these limitations, this methodology offers a replicable, data-driven approach to
linking academic choices with technological labor market risk, providing a foundation for both
academic study and practical career guidance.

Results.

Quantitative Findings: Majors Ranked by Al Exposure

Utilizing the methodology outlined previously, each academic major was assigned a
weighted average Al exposure score based on actual occupational entry paths. Here are the
refined quantitative results:

Exposure Level Example Majors Average Al Exposure
Score
Lowest Exposure Turf and Turfgrass -1.83
Management
Ornamental Horticulture -1.82
Landscaping and —-1.81
Groundskeeping
Golf Course Operation and -1.80

Grounds Management

Highest Exposure Genetics 1.53
Purchasing Procurement 1.51
Clinical Research 1.46

Coordinator
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These scores reveal that majors involving embodied, interpersonal, and manual skills
maintain the greatest resistance to automation; conversely, majors tied to routine, rule-based

tasks remain highly vulnerable.
Al Exposure Rate to Number of Majors

S0 aol U

The graph above shows that 82% (392 out of 478) majors are under high exposure of Al.

STEM vs. Humanities: Contrasting Trends

A comparison across broader disciplinary categories uncovers meaningful trends:

STEM Majors. Although they foster strong technical skills, many pathways—such as
engineering technician roles or data-intensive research—exhibit high automation exposure. For
example, majors like Genetics, Molecular Genetics, and Genome Sciences/Genomics each
register exposure scores around 1.53, placing them among the higher-exposure fields in the
dataset. These results highlight how structured, technical, and data-driven work is particularly
susceptible to Al substitution.

Humanities Majors. Despite being traditionally undervalued in economic discussions,
these majors consistently display lower Al exposure, largely due to their emphasis on
communication, critical reasoning, and cultural nuance. In the dataset, Medieval and
Renaissance Studies shows an exposure score of 1.43, while Comparative Law and Classical,
Ancient Mediterranean, and Near Eastern Studies fall closer to 1.36, notably below the STEM
cluster.

This divergence emphasizes that automation risk is less about the prestige or salary of a
field and more about its task composition and adaptability.

The Paradox of Popularity: Demand Meets Automation Risk. Interestingly, majors
experiencing rapid growth—Ilike Computer Science, Business Administration, and Data
Analytics—also show high AI exposure. This is why it is important to understand the :

1. Policy Incentives and Subsidies. Government initiatives have funneled resources
into STEM expansion. For example, states offering performance-based funding saw increases
in STEM degree completions at public institutions [11]. The CHIPS and Science Act's $13
billion investment in semiconductor workforce training illustrates this trend [12].

2. Perceived Return on Investment (ROI). According to a 2023 Fidelity study, 70%
of recent graduates would reconsider their major today if prioritizing return on investment [13].
This “rear-view mirror” mindset leads many to prioritize traditionally lucrative or stable
fields—without accounting for dynamic labor shifts fueled by Al.
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3. Automated Displacement of Entry-Level Roles. Recent graduates are
particularly vulnerable. The unemployment rate for recent graduates reached 5.8% in 2025 and
41.2% of them were employed in non-related jobs. First-job functions that used to be performed
by interns are now taken over by Al tools which resulted in an 11% decrease in internship
availability [14]. The entry-level positions in technology sectors including coding and QA have
dramatically decreased because of Al tools like Copilot that perform basic tasks [15-16].

Summary

Of the 600+ CIP-coded majors evaluated:

° 82% most exposed majors had average Al exposure scores over 1.1

° Majors with embodied, adaptive skill sets—e.g., in trades, education, or
wellness—are significantly less susceptible to Al disruption.

° Despite their prestige, STEM and business-related majors often lead to careers

with higher automation risk.

° Educational and policy trends propelling students into these high-risk fields may be
increasing long-term vulnerability, especially for recent graduates entering a shifting job
landscape.

Discussion. Education requires a long-term adaptive investment approach, as it remains
one of the most important determinants of employability and lifetime earnings. The labor
market is more resilient to Al-related changes when education emphasizes human-centered
thinking, creativity, emotional intelligence, and adaptability. Governments and institutions must
recognize this reality to recalibrate funding priorities and curricular incentives in ways that
strengthen skills less susceptible to automation. Market sentiment already reflects this shift:
some elite institutions have reported stagnating or declining enrollment in computer science
programs, as students reassess the value of technology-focused degrees in light of an
increasingly automated and competitive job market. The so-called “computer science bubble”
suggests that prospective graduates are beginning to anticipate the disruptive effects of Al on
their future employment prospects [10].

Despite the promise of higher education, traditional education-to-labor pipelines are
under stress. Recent college graduates in the United States faced an unemployment rate of 4.8%
in June 2025, exceeding the national average of 4.2% (Barron’s [7]). Research by IZA further
shows that graduates who are either overqualified or employed in roles that underutilize their
skills face reduced wages, lower job satisfaction, and higher turnover [8]. This mismatch
between educational qualifications and labor market demand produces significant negative
outcomes. Globally, the challenge is even more acute: young degree holders in low- and lower-
middle-income countries face unemployment rates above 20%, as the rapid expansion of higher
education has outpaced economic growth [9]. The resulting educational surplus illustrates the
risks of misalignment between institutional output and job market absorption.

At the same time, fields that emphasize social intelligence, embodied skills, and physical
adaptability currently remain more resistant to Al substitution. Occupations in education, social
work, the performing arts, caregiving, and the skilled trades all rely on empathy, nuanced
communication, and embodied interaction—areas where Al systems continue to struggle. Yet
this protection cannot be assumed permanent. Progress in contextual reasoning and common-
sense understanding may, in time, breach domains once considered safe from automation. For
this reason, educational systems must prioritize not only immediate employability but also
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meta-learning, ethical reasoning, and interdisciplinary thinking to prepare students for a labor
market defined by rapid and uncertain technological change.

Conclusion. This research evaluated academic major vulnerability to Al automation by
calculating exposure scores derived from task-level assessments. The study links academic
program data to occupational task descriptions and applies established Al exposure indices to
measure the degree of overlap between major-specific skills and machine capabilities. The
purpose of this approach is to provide a systematic framework for quantifying how educational
pathways translate into labor market exposure, contributing to the literature by extending
occupational-level automation risk measures to the domain of academic majors.

The results reveal a distinct transformation in the education-to-employment hierarchy.
Fields such as business and administrative sciences, along with specific STEM subfields once
viewed as relatively stable, now appear to face some of the highest risks of Al substitution. By
contrast, majors that depend more heavily on social intelligence, creativity, and embodied skills
demonstrate significantly lower exposure rates.

The data supports previous research by Frey and Osborne (2013) and others that tasks
requiring empathy and complex interpersonal engagement and adaptability are hard for Al to
replicate. However, the protective effect of these skills is not immutable; as Al systems gain
contextual and common-sense reasoning capabilities, additional domains may face heightened
automation risk. This reinforces the need for agility and foresight in both personal career
planning and educational policy.

The results demonstrate how work based on procedural consistency, data organization,
and formalized rule-following is becoming increasingly redundant. Al systems now perform
these tasks so human roles evolve toward supervisory and strategic decision-making instead of
hands-on execution. The combination of structural unemployment and underemployment
particularly affects recent graduates because educational systems fail to match labor market
requirements in both developed and developing economies.

The findings point toward the value of approaching education as a strategic and adaptive
investment. Rather than focusing narrowly on technical training, curricula may benefit from
incorporating adaptability, meta-learning, ethical reasoning, and cross-disciplinary
competencies that are less easily replicated by machines. At the policy level, this suggests a
shift from supporting specific fields in isolation to anticipating how broader technological and
labor market trends shape the returns to different forms of education.

While many complicating factors influence both education and labor policy, these results
indicate that policymakers may do well to consider how Al developments affect upstream
decisions about human capital investments. A society with stronger education systems can be
more resilient to technological disruption, but only if those systems evolve in line with the
changing capabilities of Al. In this sense, the most sustainable path forward involves fostering
uniquely human strengths rather than attempting to compete directly with machines.
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YK 004.056.57
JxexcemOuHOB Asmuiep PyciianoBuy
Marwucrpanr,
EBpa3zniickuii HallMOHAJIbHbIN
yauBepcuteT umenu JI.H. ['ymuiieBa
(r. Acrana, Kazaxcran)

METO/Ibl AHAJIM3A YA3BUMOCTEM NPOT'PAMMHOI'O OBECIIEYEHUS: OT
CTATHYECKOI'O AHAJIN3A K MAIIMHHOMY OBYYEHHIO

AnHoTtanusi: CTaThs TIOCBsIIIEHa 0030py METOIOB aHAIN3a ySI3BUMOCTEH TPOTPaMMHOTO
obecrieueHusl.

PaccmarpuBaroTcsi Ba OCHOBHBIX (DyHIAaMEHTAIBHBIX METOJId, 3TO CTaTHYECKUU W
TUHAMHYECKUN aHAJIN3, a TAKXKE WX TIPOU3BOIHBIC WIIH THOPHIHBIC BAPUAHTHI.

Crathyecknii aHaIM3 WCIOJB3YETCA I TPOBEPKH IPOTPAMMHOTO OOCCTICUCHHS B
COCTOSIHUH UCXOJIHOTO KOJIa, B HE KOMIMJIMPOBAHHOM U HE 3aITyIIICHHOM Ha CepBEpe BUJIC.

B cBoro ouepenp, AMHAMUYCCKWNA aHAIW3 TPUMEHSAETCS B  3alyIICHHOM |
BBITIOJTHSFOIITUMCSL ~ COCTOSIHUM ~ TIPOTPAMMHOTO ~ OOECIICUCHHUs, AaHAIM3UPYs IIOBEICHUC
MIPOTPaMMBbI Ha PA3IMIHBIC CTPECC-CUTYAIIMH M BBISBIISAS YSI3BUMOCTH, KOTOPBIE MOTYT OBITH HE
BBISIBIICHBI TIPA CTATUYECKOM aHAJIN3e.

OmnuceIBaeTCs METO 10 BBOJY B MPOTPaMMy HE MPETYCMOTPEHHBIX CUCTEMOW JTaHHBIX,
TO €CTh (ha33uHTa, JUIsl aHAJIU3a €€ MOBEJICHUS U CTA0MIHHOCTH.

CpaBHUBAIOTCSI yKa3aHHBIC TOJIXOJIBI TIO MPEIOKEHHBIM aBTOPOM CTaThU KPUTEPHSIM, a
TaKKe 00JIaCTU UX PUMEHEHHUS.

PaccmarpuBaroTcsi COBpeMEHHBIE MOAXOMbl K aHAIN3y YSI3BUMOCTEH IPOrpaMMHOTO
oOecrieueHus, KOTJa MPOrpaMMbl TPOBEPSIOT MPOTPaMMbl, TO €CTh TEXHOJIOTUU
MCKYCCTBEHHOTO MHTEJUICKTA.

OreHeHbI TEKYIUE BBI30BHI U 3aPEKOMEHIOBABIIHE CE0S TPAKTUKH, B TOM YHCJIE TECHas
WHTETpalus B Mpolecc pa3paboTKu.

JlaHbl peKOMEHIAIINHN TSl KHCCIIeIOBATENCH U pa3padOTIYNKOB.

B 3aknrodueHue moguepKuBaeTCsl BAXKHOCTh KOMILIEKCHOTO TOIX0/1a, KOTOPBIN BKIIOYACT
HE TOJIBKO TEXHMYECKHE METONbl, HO W OpTaHHW3aIlMOHHBIC MEpbI, HANpaBJIICHHBIC Ha
MHUHHAMHM3AITAIO0 PUCKOB U TTOBBIIICHUE HAICKHOCTH MPOTPAMMHOT0 00CCTICUCHHSI.

KaroueBbie ciioBa: ysI3BUMOCTH IPOTPAMMHOTO OOECIICUCHHsS, aHaU3 YA3BUMOCTEH,
CTaTUYECKUU aHaNmM3, NTWHAMHYCCKHN aHaln3, 0e30MacHOCTh MPOTPAMMHOIO O00€CIeUeHus,
aBTOMATHU3AIMS TECTUPOBAHUS, ayTUT OE30MACHOCTH.

BBenenne. B Mup 1mpomeccoB riobanm3allii M ITIOBCEMECTHOTO  Pa3BUTHS
nmudpoBU3aMKi, KOTJIa MPOTPAMMHOMY OOECICUCHHIO HaMd JIIOJbMH  JOBEPEHBI U
JEJIETUPOBAHBl  CYIIECTBEHHOE KOJIMYECTBO PA3JIMYHBIX MPOLECCOB W NPABO IPUHATHUA
MIPEABAPUTEILHBIX PEIICHUM, o0ecredeHrne X 0e30MacHOCTH CTAaHOBUTCS KITIOUEBOM 3agadei
JUIS OpraHU3alli BCEX YPOBHEM.

[IporpammHoe oOecrieueHUEe yOpaBISIOT HMCKYCCTBEHHBIMU CITYyTHHUKAMH — 3€MJIH,
ANEKTPOCTAHLUSIMH,  TOPOJCKUMHU  CHCTEMaMHU  JKM3HEOOECNEeUeHHUs, COBPEMEHHBIMU
aBTOMOOUJISIMUA, @ TaK)K€ HHBIMU KpPUTUYECKU BaXKHBIMU OOBEKTaMU HWHOOPMAIMOHHO-
KOMMYHUKAIIMOHHON UHQPACTPYKTYPBHI.
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Taxxke mnporpaMMHOMY OOECIEUEHHIO YEIOBEYECTBOM JOBEpPEHBbI HAIla C BaMU
uH(pOpMaIKs, Kacarouasicsi B TOM YHUCIIE JTUYHON )KU3HU.

[ToaTOMy Tak BaXHO, TNPEKIEC YEM MPOrpaMMHOE OOECHeUYeHHEe BBOJWUTH B
MIPOMBIIUICHHYIO 3KCIUTyaTalu0, HEOOXO0AMMO TIIATENBHO UX TECTUPOBATH U IPOBEPSTH.

[TporpaMMHOE OOecreueHue CO3/aeTcsi Kak IMpaBUIlo, JIIOJbMHU, KOTOpBIE BCIEICTBUE
YeJI0BEYECKOro (pakTopa MOTYT JOMYCTUTh YMBIIIJIEHHO WM HENPEIHAMEPEHHO DPA3JIUYHbIE
OLIMOKY M yS3BUMbIE KOHCTPYKLUHU KOJA.

Ecny nmpoBOAWTH AHAIOTHIO CO CTPOMTENBCTBOM 3JaHHMW U1 YNPOILUECHHS MOHWMAHMS,
3TO Kak cialblii (pyHAAMEHT, KOrja MPOEKTUPOBIIMKHM HEJOOLUEHWIM Harpy3Ky WIH KOrjaa
CTPOMUTENN MPOIYyCKAIOT KAaKUEe-TMOO JeTalld, KaK HE3aKphITble OKHa Wiu ABepu. Bce 3tu
YSA3BUMOCTH SIBJISIIOTCSA HENPEIHAMEPEHHBIMH, JOMYLIEHHBIMHU BCJIEICTBUE HEBHUMATEIBHOCTH
WJIM UCTIOJIb30BAHMS ICILIEBBIX U HEHAJIEAKHBIX MaTEPHAJIOB.

Takke MOryT ObITh YMBIIJIECHHOE OCTaBJIEHHUE CIA0bIX MECT, KaK TalHbIN Jia3 B CTEHE,
aHAJIOTMYHO 3aKIa/IKe O3KJI0POB U TAMHBIX YA3BUMOCTEH B IPOrPAMMHOM OOECIIEUEHHH.

HenoOposkenaTenn CymiecTBYIOT, Kak M B (PU3MYECKOM MHpE, TaK U B CO3JaHHOM
YeJI0BEYECTBOM BUPTYaIbHOM MHPE, KOTOPBIN B HAllle BpeMsl IPUOOPEI rI00adbHBIX XapaKTep.
HenoOposxenaTenu CymecTBYIOT 10 MHOKECTBY MPUYMH, CBA3aHHBIX C ICUXOJIOTHEN YeI0oBeKa,
COLIMYMOM U JKU3HEHHBIMH 00cTosiTeNbcTBAMU. (CJIOKHO NPOBECTH UYEPTY M TpaHULy B
KHOEpIpOCTPAHCTBE, AHAJIOIMYHO TIPaHULAM CTpaH, MO3TOMY JJIs 3J0YMBIIUIEHHUKH MOTYT
JNEUCTBOBAaTh W W3-3a NPENEIOB TPAHUILl TOM CTPaHbl, B KOTOPOH OCYLIECTBISIOT CBOHU
HE3aKOHHbBIE ICHCTBHS.

VA3BUMOCTH B MPOrpaMMHOM OOECHEUYEHUU HUCHOJB3YIOTCS 370yMBINUIEHHUKAMU IS
MPOBEJCHUS aTaK, YTO MOYKET MPUBECTU K yTEUKe KOH(PUACHLMAIbHBIX JAHHBIX, OCTAHOBKE
KPUTHUYECKH BAXKHBIX OM3HEC-MPOLECCOB U 3HAYUTENbHBIM (DUHAHCOBBIM MOTEPSIM.

KonuvectBo kuOepaTak €XErogHO BO3pAacTaeT, a HMX CIOXHOCTb U H3O0LIPEHHOCTb
MOCTOSIHHO Pa3BUBAIOTCA.

CoBpeMeHHbIE MHCTPYMEHTHI M TOJXOJbl MO3BOJSIOT OOHApPYKUBATh YS3BUMOCTH Ha
PaHHUX CTAIUAX XU3HEHHOTO LHMKJA MPOTPAMMHBIX MPOAYKTOB, YTO CYUIECTBEHHO CHMXKAET
PUCKH UX IKCIUTYaTalUU 3JI0yMBIIIJICHHUKAMH.

N3yyeHue Nydlinx NpakTUK U UX TPUMEHEHUE B pa3palOTKE MPOrpPaMMHBIX CHCTEM
NOBBILIAECT ypoBeHb 3auuThl UT-uH(pacTpykTyp U CHUKAET BEPOATHOCTD YCHEIIHBIX aTak.

Takum oOpa3om, ncciie10BaHNE METOAO0B, MHCTPYMEHTOB U JIyUILUX MPAKTUK 110 aHAJIU3Y
ySI3BUMOCTEH MPOTPaMMHOTO OOeCreueHus SIBISAETCA aKTyalbHOM 3ajadyeil JJis MOBBIIICHUS
6e3omacHoCTH IU(PPOBOH CPEIIbI.

[lenpr0 MaHHOW CTAaTbU NPEIOCTABUT YUTATENK YIPOLIEHHOE NOHUMAHUE METOOB
aHaJIM3a ysA3BUMOCTEHN MpOorpaMMHOIro 00ecredeHus.

OcHOBHBIC MeTOAbI aHAJIM3a YA3BUMOCTEHd NPOrPaMMHOIO odecnedyeHusi. Ecim
o0paTUThCA K O(PUIIMAIBHOMY ONPEIEICHUIO, YSI3BUMOCTb, 3TO HEAOCTATOK MPOTPAMMHOIO
oOecreyeHus1, UCTOIb30BaHUE KOTOPOTr0 MOKET MPUBECTH K HAPYUICHUIO LIEJIOCTHOCTH U (MIIN)
KOH(DHMICHIIMAIBHOCTH, U (UJTK) TOCTYIHOCTH IPOTrPAMMHOTO 00ECIIEYeHUSI.

CymiecTBYIOT pa3fiu4Hble MOAXOJbl MO aHaIW3y W BBIABICHUIO YSA3BUMOCTEH, HO
OCHOBOITOJIATAIOIIMMH ABJISIETCS] CTATUYECKUI U IMHAMUYECKHUI aHan3.

Cmamuyeckuii memood. CTaTUUECKUW aHAIW3 TMPOBOJUTCA HA HCXOJAHOM KOJE
IPOrpaMMHOT0 OOECTeueHus] HalMCAHHBII Ha KaKOM-THOO BBICOKOYPOBHEBOM  S3BIKE
IIPOrpaMMUPOBaHMsl, 0€3 €ro BHIIOJIHEHHUS B ONEPATUBHOMN NaMsATH U MPOIECCOPE KOMITBIOTEPA.
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Takoli BHJI aHamM3a MOXKET OCYIIECTBIATHCS YEJIIOBEKOM pa3OMparolIuiicss B  KOJE
MIPOrpaMMHOr0 00€CIIeYeHNsl B pyYHOM PEKUME, MPOCMATPUBasi CTPOKY 3a CTPOKOW MCXOIHOIO
KOJIa, C IIEJIbIO BBIABIICHUS B HUX HEOE30MaCHBIX KOHCTPYKIIUH.

OpnHako, Takoi BUJ MMPOBEPKU OYEHb TPYyN03aTpaTeH [5].

CymiecTBYIOT CEUaIM3UPOBAHHOE MPOTpaMMHOE OOecIiedeHue, MpeIHa3HAYeHHOE IS
OCYIIECTBJICHUSI TaKOW MPOBEPKU B aBTOMATHU3UPOBAHHOM pEXHUME, paboTas Kak MOUCKOBUK,
iy HebezonacHeie QyHkiuu. To ecTh, Korja mnporpaMma MpPOBEPSiET MPOrpaMMy.
[IpoBons aHanmoru0 ¢ (PUIMYECKUM MHUPOM, 3TO KOTJa TCUXHATP MPOBOJIUT TECTUPYET
YeJI0BEKA Ha OTKJIOHEHUSI OT HOPMAJIBHOTO TTOBEICHUS.

[IpeumyiiecTBOM Takoro TMOAXO/A, SBISIETCS 3a0JarOBpeMEHHOE OOHapyXeHUe
YA3BUMOCTEN M OIMOOK pa3padoTyMKa MporpaMMHOro odecredeHus. CTaTHYECKUM aHAIA30M
MOTYT IMOJIb30BaThCAd MPOrPAMMHCTBI Ha 3Tale pa3padOTKU MPOrpaMMHOro 00OeCleueHus,
BBISIBJISASI IOTEHIIMAJIBHBIE YSI3BUMOCTH M PUCKU O€30MaCHOCTH €I1I€ Ha CaMbIX PAaHHUX CTaJMSIX,
3210r0 /10 €ro KOMIIWJISIUMU W TEepBOro 3amycka. Benp, mpeaynpexaeHue ys3BUMOCTEN
ropaszzio 3pQeKTUBHEE U JELIEBJE, YEM HX MOCIEIYIOUIEe HCHPABICHUE IOCIE BHEAPEHUS
nporpaMMHoro mnpoaykra [l1]. HMccrmenoBanus MOKa3bIBalOT, YTO CTOMMOCTH HCIPABJICHUS
YSA3BUMOCTEN Ha paHHUX CTaIuAX pa3paOOTKH MHOTOKPATHO HUXKE, YEM YCTPAHEHHE MpOoOIeM
0€30MacCHOCTH B YK€ pa3BEpHYTHIX U IKCIUTyaTUpyeMbIX cuctemax. Eciu Ha sTane pa3paboTku
WCIIPABJICHUE KPUTHYECKOW YSA3BUMOCTH MOXKET 3aHUMAaTh HECKOJIBKO YacoB M CTOUTH
OTHOCHUTEJILHO HEAOPOro, TO MOCJIE BHEAPEHUS MPOrPaMMHOIO MPOAYKTa Te ke paboThl MOTYT
noTpedOBaTh OCTAHOBKHU CHUCTEM, JJIUTEIBHOTO MPOCTOS U CYIIECTBEHHBIX (PMHAHCOBBIX
BJIOKECHUMU.

BHyTpeHHee yCTpOMCTBO HMHCTPYMEHTOB II0 AHAIN3y YA3BUMOCTEM MPOrpaMMHOTO
oOecrieueHuss HanpsIMyI0 CBSI3aHO KakK MPAaBUJIO C M3BECTHBIMHM YEJIOBEUECTBY YA3BUMOCTSIMU,
KOTOpbIE BBOJATCA B NIPOrpaMMy CTaTHUYECKOTO aHaliu3a, 4To TpeOyeTcs HCMOIb30BaHHE
aKTyaJbHBIX BepCUU MOAOOHBIX MporpaMM. MHCTPYMEHThI CTaTUYECKOTO aHalIu3a MPOBEPSIOT
KOJl Ha COOTBETCTBUE MHOXKECTBY MPEAONPEACICHHBIX MpaBUi 0O€30MaCHOCTH, I1a0JOHOB
YSA3BUMOCTEHN M MOTEHIUATBHO ONACHBIX KOHCTPYKIUH.

Kpome TOro, cCioXHOCTh aHadu3aTOPOB YSA3BUMOCTEM BO3pacTaeT B YCIOBUHU, YTO
HE00XO0AMMO MOAJIEPKMBATH MHOKECTBO BICOKOYPOBHEBBIX SI3bIKOB IIPOTPAMMHUPOBAHUSI.

B uenom, cratnueckuil aHanmu3 Oa3upyeTrcss Ha KOMIUIEKCHOM, MHOTOYPOBHEBOM
MCCJIEJOBAHUM MCXOJHOTO KOJIa, TAKME KAaK CMMBOJIBHOE BBIIIOJIHEHHE KOJA, aHAJIU3 MOTOKOB
JaHHBIX, IOCTPOCHHE aOCTPAKTHBIX CHHTAKCHYECKUX JIEPEBbEB, IMPOBEPKY KOPPEKTHOCTU
00pabOTKM TIOJB30BATEILCKOTO BBOJA M MEXAHU3MOB ayTeHTHU(UKAIMKN (aBTOPU3AIINH),
npuMeHeHne (QopManbHBIX METOJOB Bepudukaiuu, padboTra ¢ NaMATBI0 W BHEITHUMU
pecypcamMu. DTH MOJXOJbI MO3BOJIAIOT BBISBISATh HE TOJIBKO SIBHbIE OMIMOKHU, HO U CKPBITHIC
YSA3BUMOCTH J1a’ke TpH (POpMajbHO KOPPEKTHOM CHHTAKCHCE UCXOIHOTO Koja [3].

BwmecTte ¢ Tem, cTaTUyecKuil aHamu3 He sBIseTCs aDCOIIOTHO COBEPIIEHHBIM METOJAOM U
MMeEET psAJl HEJOCTATKOB, KOTOpPbIE HEOOXOAMMO Y4YUThIBaTh. OAHOW M3 OCHOBHBIX MPOOJIEM
ABJISIETCSI BBICOKMW YpPOBEHb JIOKHBIX CpaOaTbIBaHWUW, KOrJa HWHCTPYMEHTBI MOTYT
KJIACCU(PUIIMPOBATH KaK YA3BUMOCTH YYaCTKH KOJa, KOTOpPbIE HA CAMOM JieJie HE MPECTaBISIOT
peanbHO yrpo3bl. Kpome TOro, cratuyeckuid aHaiu3 MNPUHIMIMAIBHO HE CIOCOOEH
OOHapyXUBaTh YA3BUMOCTH, KOTOPBIE MPOSIBISIOTCS UCKIIIOUUTENBHO BO BPEMS BBINOJIHEHUS
IPOrpaMMbl, YTO TpeOyeT 00s3aTeNTbHOTO JOMOTHEHUS €ro APYTMMU METOJaMHU TeCTUPOBAHUS
0€30MacHOCTH.
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Junamuueckuii.  memoo. JIMHAaMAYECKUU AHAINA3  YSI3BUMOCTEH IIPOTPAMMHOTIO
oOecrniedeHus MpeICTaBIsieT cO00H METO/I, MPU KOTOPOM IMPOTrpaMMa TECTHUPYETCs B MpoIiecce
€¢ BBIMOJIHEHUS IS BBISIBICHHE CIAOBIX MECT, MPOSBISIOUINXCSA TOJBKO B PEabHOU Cpeje.
Takoil moOAXOJ TMO3BOJISIET OLEHUTH IOBEICHUE CHCTEMBI, aHAJU3UPOBATh B3aMMOJIECWCTBUE
MEXAY pa3IUYHbIMA KOMIIOHEHTaMM, a TakKK€ BBISBIATH MPOOJEMbI, CBSI3aHHBIE C
yIPABJICHUEM MaMAThIO, 00paOOTKON NaHHBIX, B3AUMOJCHCTBUEM C BHEIIHUMH CHUCTEMaMH U
MHOTUMU JPYTUMH aCIIEKTaMHU.

OaHUM U3 TJIaBHBIX MPEUMYIIECTB JUHAMUYECKOTO aHaIM3a SIBIISIETCA €r0 CIIOCOOHOCTH
OOHapy>KMBaTh CIJIO)KHBIE YS3BUMOCTH, KOTOpbIE€ HEBO3MOXHO BBIIBUTH C IOMOIIBIO
cTtaThuueckoro ananuza. Hampumep, Ttakue yrpossl, kKak SQL-HHBEKIMH, MEKCAUTOBBIMA
ckpunTiHT (XSS), ysI3BUMOCTH, CBSI3aHHBIC C HEMPABUILHON 00paboTKOM BBOMAA [2].

Jlns opraHuzanuMy Tpouecca JUHAMHYECKOTO aHaliu3a HEOOXOAMMO pPa3BEpPThIBAHUE
MPWIOKEHUSI B HM30JIMPOBAHHON cpele, MMUTHUPYIOUIEH pealbHbIe YCIOBUSA AKCILTyaTallH.
Takas cpema MOXET BKJIIOYATh B ce0sl cepBepbl, 0a3bl TAHHBIX, CETEBYI0 MH(PACTPYKTYpYy U
IpYTrue KOMIOHEHTHI, C KOTOPBIMU B3aUMOJECHUCTBYET TECTUPYEMOE MPUIIOKEHNUE [4].

Jlanee HEOOXOIMMO TECTUPYEMOE MPOTrpaMMHOE OOECeUYeHHEe MPONMYCKaTh 4Yepe3
TECTOBbIE CIICHApUH, MPEACTABISAIONIME COO00OM HabOphl JEHCTBHUIl, KOTOpblE HMUTHPYIOT
B3aUMOJICHCTBUE IIOJB30BATENsl C  IPWIOKEHUEM, HAlpPaBICHHBIMM Ha  BBISBIICHHE
ysi3BUMocTel. [IpuMepoM Takux CLieHapueB MOXKET ObITh TECTUPOBaHHE OOpPAaOOTKU BXOJHBIX
JaHHBIX Ha Hanmuuue SQL-MHBbEKIUNA WM TPOBEPKU CHUCTEMbl ayTEHTU(UKAIMU Ha
YCTOMUYMBOCTD K aTakam nepedopa maposiei.

NHCTpyMEHTBI TUHAMUYECKOTO aHalu3a (PUKCUPYIOT HEOOBIYHBIE COOBITHS, TaKHE Kak
OolKOKH B Koze, cOOM B paboTe NpOrpaMMbl, OTKJIOHEHHS OT O0KHMJIa€MOI0 IMOBEICHUS U
BO3MOYKHBIE MMYTH HKCILTyaTallK y3BUMOCTEM.

Pe3ynbTaThl AMHAMUYECKOTO aHAjIW3a 3aBUCAT OT KauecTBa TECTOBBIX cleHapueB. Ecim
CLUEHAapUX HE MOKPBHIBAIOT BCE BO3MOKHBIE BAapUAHTHI B3aUMOJIEUCTBUS C MPUIOKEHUEM,
HEKOTOPbIE YSI3BUMOCTH MOTYT OCTAThCSI HEBBISIBJICHHBIMH.

Ba)xHO y4UTBIBaTh, YTO JUHAMUYECKHUI aHAIN3 HE SIBJSIETCS YHUBEPCAJIbHBIM PEIICHUEM
Y JOJKEH UCHOJB30BATHCS KAaK YaCTh KOMILJIEKCHOTO MOAX0/1a K 00eCeYeHUI0 0€30MaCHOCTH.

Takum 00pazoMm, JMHAMUYECKUN aHAJIU3 3aHMMAeT BaXHOE MECTO B MPaKTUKE aHaIU3a
ys3BUMOCTEHl  mporpaMMHoro oOecnedyeHus. OH  mOpefocTaBisieT  pa3pabOTYUKaM U
TECTUPOBILIMKAM BO3MOXKHOCTh IPOBEPUTH NPUJIOKEHUE B peajbHBIX YCIOBUAX pabOTHI,
BBISIBUTH YSI3BUMOCTH, CBSI3aHHBIE C €r0 BBIIOJHEHHEM, W MPEUIOKUTh PEUIEHUS Ui HX
ycTpaHeHus. [Ipy rpamMOTHOM TNPUMEHEHHH 3TOT METOJ 3HAYHUTEIbHO CHHYKAET PHUCKH,
CBSI3aHHBIE C OKCIUTyaTalueil NporpaMMHOr0 OOECHEYeHHs, U TO3BOJSET OOecreurnBaTh
BBICOKUI YPOBEHb KMOEpOE30MacHOCTH.

MeTrox KOHTPOJISI Ha HeNpPeAyCMOTPEHHbIi BBOJA JAAHHBIX B TMPOrpaMMHOe
o0ecnieyenne. OJHUM M3 MTPOU3BOAHBIX OT METO/A TMHAMHYECKOTO aHAJIM3a SIBJISIETCS METO]
KOHTPOJII Ha HENpPEeIyCMOTPEHHBIH BBOJI JIAHHBIX B MPOrpaMMHOE oOOecleueHue, KOTOPbIU
CJIeIyeT paccMaTpUBaTh B OTAEIBHOM KAaTETOPUH B CBSI3U €€ PA3BUTHEM.

JlaHHBIA METOJ Ha3bIBACTCSA TEPMUHOM «(Paz3uHI», MPOUCXOISAIINA OT AHTJIMHCKOTrO
cinoBa «fuzz», 4TO O3HAYAET «PA3MBITOCTHY) WU «HEYETKOCTb». B KOHTEKCTE TECTHPOBAHUSA
IPOrPaMMHOT0 OOECIEeUEHHUsI 3TO METOJ| BBIABICHHUS YSI3BUMOCTEW IMyTEM IMOJAaYd Ha BXOJ
CUCTEMBI HEOKUAAHHBIX, CIIyYalHBIX WJIM HAMEPEHHO MCKAaKEHHBIX JaHHBIX.
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OcHoBHas 1enb (pa33uHra 3aKI0vYaeTca B OOHAPYKEHUH MOTCHIMAIBHBIX YA3BUMOCTEH,
KOTOpBIE MOTYT BO3HUKHYTh NpH 0OpaOOTKE HECTaHAAPTHBIX BXOJHBIX JaHHBIX. Merton
UMUTUPYET JEUCTBUS 3JIOYMBIIUJICHHUKA, KOTOPBIA TMBITAETCS HAWTH clladble MecTa B
Iporpamme, NpeoCTaBIsis € HEOKUJAaHHBIE WM HEKOPPEKTHBIE BXOAHBIEC TapaMETPBHI.

[Tpouecc (a33uHra mnpeanonaraeT aBTOMATHUYECKYH) T'€HEPALMI0 TECTOBBIX HAOOPOB
JAHHBIX C HCIIOJIB30BAHMEM PA3JIMUHBIX CTpaTeruii. I'eHepaTop cO34aeT BXOIHBIE JaHHBIE,
KOTOpBbIE MOTYT BKJIIOYATh JKCTPEMajbHbIE 3HAUEHHUS, CIIELUAIbHBbIE CHMBOJbBI, OOJBIINE
00BbeMBI HH(OPMALIUU WX HAMEPEHHO MOBPEXKICHHBIE CTPYKTYPbI ITaHHBIX.

®da33uHr NPUMEHSETCS B PA3NMYHBIX OOJACTSIX TECTUPOBAHHUSA: OT aHajIU3a CETEBBIX
IPOTOKOJIOB JI0 HCCJENOBaHUS OE30MacHOCTH ONEPAlMOHHBIX CHCTEM M TNPUKIATHOTO
nporpaMMHoro obecriedenns. OH 0coO0eHHO 3P (HEKTUBEH MPHU BHISBICHUH TaKuX MpodiieM, Kak
nepenoiaHeHue Oydepa, ommOKku 0OpaOOTKM HCKIIOYEHUM, YTEUKH MaMATH U YSI3BUMOCTHU
0€30IMacCHOCTH.

CylecTByIOT pa3jidyHble MOAXOABl K (Pa33UHTY: CIIy4YalHBIM, WHTEIEKTYaJbHBIMH,
CTPYKTYPHBI U MPOTOKOJIbHBIN. Kakplii 13 HUX UMEET CBOM OCOOCHHOCTU U MPUMEHSETCS B
3aBUCUMOCTH OT CHIEUU(DUKU TECTUPYEMOI CUCTEMBI U TOCTABJICHHBIX 3a/1a4.

CpaBHenue meroaoB. CpaBHEHME METOJNOB AaHANIM3a YA3BUMOCTEH MPOTPAMMHOTO
o0OecrieyeHrs MO3BOJISET BBIABUTh MX CUJIbHBIE M CJIa0ble CTOPOHBI, OINpPENETUTbh 00JacTu
IPUMEHEHHUS U BbIOpaTh ONTUMAaJIbHbBIE TIOJXObI I PEIICHUsI KOHKPETHBIX 3a1a4. Kaxabii u3
METOJIOB, OyJb TO CTATUYECKHM, TMHAMUYECKUH WK (Pa33uHT aHalIn3, 00JIaaeT YHUKAJIbHBIMU
XapaKTEPUCTHUKAaMHU, KOTOpBIE [JENal0T €ro MOAXOJALIMM Ui OINPEICICHHBIX 3TalloB
’KU3HEHHOTO LIMKJIA pa3padOTKH MPOTrPaMMHOI0 00ECIICUEHUSI.

JI1st cpaBHEHMSI METOJIOB OMMCAHHBIX B pa3zelie 3 NpeiiararoTcs CIeIyOIUe KPUTEPHUHN:

® STan NPUMEHEHUS;

® CKOPOCTb padOTHI;

® JIO’KHOMOJIOKUTEJIbHBIE PE3YJIbTATHI;
® TpPEIOEMKOCTb;

e 00J1IaCTh IPUMEHEHUS;

® HEJOCTATKH;

® [IPEUMYILECTBA.

Kpurepun CraTnuyeckuii JuHaMuyecKui da33uHr

JTansl NPUMEHEHUA Pannue JTansl | JTaIbl Oransl
pa3paboTKu, ayIuT | TECTUPOBAHUS, TECTUPOBAHUS,
MCXOJHOI0 KoAa DKCILTyaTalus JKCILTyaTalus

Cxopoctb padoThI brictpas npu | Cpennsisi:  Tpedyercsa | MennenHas: Tpedyer
aBTOMaTH3aINH, HACTpOiika cpenbl U | BpeMEHHU Ha
MeEJICHHAs IIpY | BBIIIOJIHEHHE TECTOB | T€HEPALUIO "
PY4YHOHM IIPOBEpPKE 00palboTKy JTaHHBIX

JloskHomoJioxkuTenbHbIe | Boicokuii  npoueHt: | CpenHuil: yamte | Huskui, HO

pe3yJibTaThl MOJKET OoTMeYaTh | (PUKCUPYIOTCS BO3MOXXHBI ~ OLIUOKHU
Oe3omacHble Y4YacTKH | peajbHble UHTEPIIPETALIMN
KOJla KaK ysI3BUMbIE | YSI3BUMOCTH MOBE/ICHUS

IIPOrpaMMbI

TpynoemkocTh Huskas s | CpenHsas, Tak Kak | Beicokas, TpeOyetcs

ABTOMAaTHYECKOTO Tpedyercst pa3paboTka WIH
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aHaius3a, BBICOKAsl | HACTPOMKA Cpelbl | HaCTpOMKa
JUIsl pYYHOr'O aHaJIM3a | BBIIOJHEHHUS reHEepaTopa JaHHbIX
Oo0sacTu npuMeHeHust | AyIUT  UCXOJHOTO | AHanu3 Uccnenosanue
Kofa, oOecnedeHue | paboTarommx HECTaHJapPTHBIX
COOTBETCTBUS CHUCTEM, IIOMCK | CLIEHAPUEB,
CTaHJIapTaM runtime-onmooK tectupoBanue API
Henocrarku - He oOnapyxuBaer | - He nokpeiBaer Bech | - Bpicokue 3arparsl
po0JIEMBI, 00beM Kojia. BpEMEHU Ha
CBS3aHHbIE cl- Tpebyer | TecTupoBanue.
MIOBEJCHUEM 3HAYUTEIIbHBIX - OrpanuueHust B
MPUIIOKEHUS B | BBIUACITUTEIBHBIX reHepaluy  JaHHBIX
peanbHOM cpene. pecypcoB. JUTSL CJIOKHBIX
- BpICOKMII TPOLIEHT | - TpynoeMKoCTb | cucTeM.
JIOKHBIX HaCTPOUKHU u|- Bo3smoxen
cpabaThIBaHUH. BBITIIOJTHEHUS TECTOB. | MIPOITYCK JOTHYECKUX
YSI3BUMOCTEH.
IIpenmymecTBa - Pannee BbIsBICHUE | - Ob6napyxenue | - DddexTuBHOE
omr0oOK B KOJE. runtime- BBIABIICHUE
- beictpas pabora | ys3BUMOCTEM U | HEU3BECTHBIX u
IIpU aBTOMAaTH3alUU. | MpobIemM peaKux
- Jlerkast uHTETpanys | KOHQUTYpPAITUH. YSA3BUMOCTEHN.
B CI/CD. - TectupoBanue | - ABTOMaTu3anus
- Beuaser SQL- | peanbHOi Cpelpl | TECTUPOBAHUA.
UHBEKINH, XSS. BBIIIOJIHEHHSL. - HezaBucumocts ot
- Bpicokasg TOYHOCTH | AocTyna K
PE3YJILTATOB. UCXOJHOMY KOZy.

Takum o00pa3oM, BBIOOp METOAOB JODKEH OCHOBBIBAThCS Ha cOajJaHCHPOBAaHHOM
MOJIXO/JI€, YYUTHIBAIOIIEM OCOOCHHOCTH IPOEKTa, AOCTYNHBIE PECypCchl M LEIM aHaJIU3a.
Cratuueckuii aHayu3 o0ecreynBaeT OBICTPBIA CTAPT U TOMOTAET U30€kKaTh PACIPOCTPAHECHHBIX
OmMMUOOK, JIUHAMUYECKUNA aHaIM3 TMPEAOCTaBIACT TOYHBIE pE3yJbTaThl JJII TOTOBBIX
MIPUJIOKEHUH [6].

Hcnonb3oBanue MAIIMHHOTO 00y4deHusi B aHau3e ys3BuMocrTeil. CoBpeMEHHbIE
pa3BuTHE yrpo3 KuOepOe30MmacHOCTH IOKa3bIBa€T, YTO TEXHOJIOTUHM MCKYCCTBEHHOTO
MHTEJUIEKTa WCIOJIb3YeTCsl IS aBTOMATH3allui KuOepaTak. YUYWThIBasg MTHOBEHHOCTh U
OBICTPOTY TaKMX KHOEpaTaK, CTAHOBUTCS TIOHATHO, YTO YEJIOBEK HE B COCTOSTHUM ONEPATHBHO U
CBOCBPEMEHHO PearupoBaTh Ha KHMOEpaTaku C KCIIOJIb30BAHHEM TEXHOJOTHUH MCKYCCTBEHHOTO
WHTEJIIEKTA.

[ToaTOMy €AMHCTBEHHBIM TMPaBUJIBHBIM PEIICHUEM SIBIISICTCS MPOTUBOICHCTBUS MPOTUB
aBTOMATHU3UPOBAHHBIX KHOEpaTakK, TeM K€ MCKYCCTBEHHBIM WHTEIJICKTOM, MPOTUBOIOCTABIISS
ee camy.

B nHacTtosiee BpeMst OONBIIMHCTBO Pa3pabOTIYMKOB CPEJCTB 3aAIIUTHl MH(POPMAIUU yKe
MPUMEHSIOT B CBOUX MPOJIYKTaX KOMIIOHEHTHI TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIICKTA.

CoBpeMEHHbII TpeHJ He 00OIIeN CTOPOHOM M WHCTPYMEHTHl aHaiu3a YsS3BUMOCTEH
nporpaMMHOro obOecrneueHusi. Hampumep, HOBbIE TMOKOJEHUS HHCTPYMEHTOB aHallKM3a
ySI3BUMOCTEH TMPOTrpaMMHOIO O0ECIEYeHHsI HCIONIBb3YIOT HEHPOHHBIE CETH U aJTOPUTMBI
riTy00KOro 00yueHus it 0oJjiee TOUHON UASHTHU(PHUKAIUU MOTECHIMATBHBIX ysa3BUMocTel. OHU
CIIOCOOHBI HE TOJIBKO HAXOAUTh M3BECTHBIE MATTEPHBbI HEOE30MACHOTO KO/AA, HO M BBISBISATH
OPUHIIMIINAIBHO HOBBIE, paHee HE KIACCU(DUIIMPOBAHHBIE PHUCKU, CTAHOBACH MOIIHBIM
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WHCTPYMEHTOM BBISBJICHUS M KJIACCH(PUKAINKA YSI3BUMOCTECH. AJTOPUTMBI MCKYCCTBEHHOTO
MHTEJUIEKTa T[O3BOJIIIOT aBTOMATH3UPOBATH MPOILECCHl OOHAPYKEHHSI MOTEHUMAJIbHBIX
VS3BUMOCTEH B MPOTpaMMHOM OOECIIEUYEHWH W KOMIBIOTEPHBIX CHCTEMax, 3HAYUTEIHHO
MOBBIIAst 3PPEKTUBHOCTD TPAAUIIMOHHBIX METOJOB CTATHYECKOTO M TMHAMUYECKOTO aHaJIn3a.

CymiecTBeHHOM 3a/auedl MpU CO3IaHUM aHAIM3AaTOPOB MPOTPAMMHOIO OOECIEUEHUs C
TEXHOJIOTUSIMU HMCKYCCTBEHHOI'O HMHTEIJIEKTa SIBJISETCS HUX OOy4YeHMsT Ha M3BECTHBIX
ysi3BUMOCTSIX. [103TOMY BaXKHO IOKYMEHTHUPOBATh BCE HallJICHHBIE YSI3BUMOCTH B €/IMHBIX 0a3ax
JAHHBIX, JOCTYMHBIX Tiao0anbHOMY cooOiecTBy. Hampumep, maHHyro 3afady B HacTosIee
Bpemsi ycnemHo pemaer 6aza gaHHbix CVE (Common Vulnerabilities and Exposures)
NpeICTaBIAONas CcoO0OW CTaHAAPTU3UPOBAHHBIA KaTajor, KOTOPBIM CHCTEMaTU3UPYET
uH(pOpMaIHIO0 00 YSI3BUMOCTSX B KOMIBIOTEPHBIX CHCTEMaX W MPOTPAMMHOM OOECTICUCHHH, C
IIEIBI0 CO37aTh CAMHBIA CIIPABOYHBIN MEXaHHW3M I UACHTH(UKAIIUN W OMMCAHUS W3BECTHBIX
ySA3BUMOCTEMN 0€30MMacCHOCTH.

N neanbHbIM COCTOSIHUEM CPEJCTB aHAJIM3a IPOrPAMMHOr0 00ECIIeYeHUs], BOOPYKEHHBII
TEXHOJIOTHEW HCKYCCTBEHHOTO MHTEJIEKTa OyJeT NpeicKa3aHue YS3BUMOCTEH M BBISBICHUS
aHOMAJIM OT HOPMAJILHOTO MOBEIEHHS, YTO YXKE€ Ceiluac MOXKHO HaOJI0JaTh B HEKOTOPBIX
KOPIOPATHUBHBIX TUIATHBIX HHCTPYMEHTAX.

IIpakTuka Mo aHaaM3y ysI3BUMOCTEN NporpaMMHoro odecneyenusi. O1ieHuB TEKyue
BBI30BBI W 3apEKOMEHJIOBABIIME CeOsl MPAKTUKU aHalIu3a YsI3BUMOCTEH MPOTPAMMHOIO
o0ecrniedeHus, MpHILed K BIBOAY YTO 0€30MaCHOCTh MPOTPAMMHOI0 00ecriedeHHs] HE00X0AUMO
3a07arTOBPEMEHHO  TIpeyCMaTpuBaTh €IIe Ha JTane MnpopadOTKH  apXUTEKTyphl U
MIPOEKTUPOBAHUSI CHCTEMBI, YTO HE BCET/Ia COOIIOAACTCSI HEKOTOPBIMH OPTaHU3AIUSIMHU.

Hampumep, BaKHO HCIIONB30BaTh MU(pOBaHUE AJIA TIEpeayu aHHBIX, YCTaHABIIMBATh
MHUHUMAJIBLHO HEOOXOJUMbIC TPUBUIIETUU [JIsl TMOJb30BaTENeH U KOMIIOHEHTOB CHUCTEMBbI, a
TaKKe MPUMEHSITh CTPOTYIO BaIUAAIMIO BCEX BXOAHBIX JaHHBIX. [[puHIUI «O€30MacHOCTh MO
YMOJIYAHUIO» TaKXKe MPENoJIaraeT aKTUBHOE HCIIOJIb30BAHUE COBPEMEHHBIX OUOIMOTEK U
(peliMBOPKOB, KOTOPBIE YK€ BKJIIOUAIOT MEXAaHU3Mbl 3allUThl OT PACHPOCTPAHEHHBIX
YSA3BUMOCTEM.

Taxke »ToT moaxon u3BecteH kak «Shift Left Security». Pa3paGoTuuku npoBOAST
aHanu3 O0e30MacHOCTH Ha 3Tare MPOEKTUPOBAHUS APXUTEKTYPbl CHUCTEMBI, YTO MO3BOJISET
BBISIBUTh U YCTPAHUTHb MOTEHIMAIbHBIC YSI3BUMOCTH €IIe JI0 Hadaja IpOrpaMMHUPOBAHMUSL.
Hcnonb30BaHWEe WMHCTPYMEHTOB CTAaTUYECKOTO aHajdu3a KoJla HEMOCPEACTBEHHO B cCpeaax
paspabotku (IDE) sBnsercss BaXHBIM OSJEMEHTOM OTOW MPAKTHKH. OTO TO3BOJISET
pa3paboTunKaM cpaszy BHIETh MPEAYNPEKICHHUSI O BO3MOXKHBIX MPOOIeMax 1 UCTIPABIIATh UX 10
nepeaadr Koja Ha 6osee mo3IHUE dTaIlbl TECTUPOBAHUS.

[IpumeHeHne Ty4Iux MPakTUK B aHATIN3E YSA3BUMOCTEH MO3BOJIIET 00SCIICUUTh BBICOKHIA
YpOBEHb 0€30MacHOCTH IPOTPAMMHOTO 00ECIICUCHHUS.

Texyuiue BbI30BbI M OyaAyllIHe MePCNeKTUBBI. Pa3BuTHe ruOpHIHBIX METOJ/IOB aHAIIN3a
OCTaeTCsl BAXKHBIM  HampaBlieHWeM uccienoBanuil. CoBMelEHWE  CTaTHYEeCKOro U
JUHAMUYECKOTr0 aHaiu3a ¢ (a33MHroM M JPYrUMH MOAXOJAaMH TO3BOJIAET OXBATUTh Ooiiee
IIMPOKUN CIHEKTP MOTEHIMAJIbHBIX ys3BUMOCTeH. OIHOW W3 3aday SBISIETCA CO3JaHUE
WHTETPUPOBAHHBIX TUTATGOPM, KOTOPHIC aBTOMATHYCCKH BBIOMPAIOT ONTHMAJIBHBIC METOIbI
aHaJli3a B 3aBUCUMOCTH OT CHEIM(PUKN TPUTIOKEHUS U CTaIUH €0 pa3paboTKu.

HccnenoBanus B 00J1aCTH aHAIN3a YSA3BUMOCTEH COBPEMEHHBIX TEXHOJIOTHH, TAKUX KaK
oOJauHbIe BBIYHMCIICHUSA, TaK)KE HAXOIATCSA B IeHTpe BHUMaHUSA. OOMayHbIE CHCTEMBI UMEIOT
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CIIOXKHYIO APXUTEKTYPY, BKIHOYAIOLIYI0 MHOMXECTBO KOMIIOHEHTOB, TaKMX KaK BHPTYyaJIbHbIE
MAaIINHbI, KOHTEHHEPHl U CeTeBble CIMyKObl. J[ns oOecnedeHuss ux 0€30MacHOCTH TpedyroTCs
HOBBIE MMOJXObl, YUUTHIBAIOIINE JUHAMUYECKYIO IPUPOAY ITUX CUCTEM U MX 3aBUCUMOCTH OT
KOH(UTYpaIHid.

Nurepuer Bemeir (IoT) mnpexacrtaBiaser coboii emie OAHy 00JacTh, TPEOYIOUIYIO
CHeIUaIN3UpPOBaHHBIX METO/IOB aHAU3a YSA3BUMOCTE. OrpoMHOE KOJTUYECTBO MOAKIIOYEHHBIX
YCTPOMCTB, pa3iuyusi B UX apXUTEKType M OTpaHUYECHHBIC PECYpCHI JENAlOT TPATUIIMOHHbBIC
NOAXOAbl K aHalmu3y HemoctaTouHo dddexTuBHbIMU. [lepcriekTHBHBIE HCCIEAOBAHUS
COCpPEIOTOUYEHBI Ha Pa3pabOTKe JIETKOBECHBIX METOJ/IOB aHAJIN3a, KOTOPbIE MOTYT BBITIOJIHITHCS
Ha YCTPOMCTBAX C OrPaHUYEHHBIMU BBIUUCIUTEIHLHBIMA BO3MOKHOCTSIMU, a TAK)KE HA U3YUYECHUU
yYIpO3, CBA3aHHBIX C B3AMMOJICUCTBUEM YCTPOMCTB BHYTpH loT-cerei.

Pexomenaanuu. Jlroam ocTalOTCs OAHUM M3 KIIOUYEBBIX (DAKTOPOB, BIHUAIONIMX Ha
0e3omacHOCTh  IporpaMmHoro ooOecrneueHus. [loaTomy BaxHO peryisipHo  00yyaTh
pa3padOTUMKOB MPUHLUIIAM O€30IaCHOr0 MPOTPAMMHUPOBAHUS W aHAIHU3y YSA3BUMOCTEM.
OOyuaroimye mporpaMmbl JOJDKHBI BKIIIOYaTh TaKHE TEMbI, KaKk padoTa ¢ MOJIb30BATEIbCKUM
BBOJIOM, YIIpaBJi€HUE NaMATbIO, Oe30MacHas ayTeHTU(HUKAUUs W aBTOpPHU3alUsA, a TaKKe
o0paboTka uckimodeHuit. Kpome Toro, mone3sHo opraHu3oBbIBATH CEMHHAPBl U TPEHUHIH, Ha
KOTOPBIX KOMAaH[Ibl M3Y4YalOT aKTyaJIbHbIE€ YIpO3bl M yYaTCi HCIOJIb30BaTh COBPEMEHHBIC
MHCTPYMEHTBHI ISl aHAJIU3a YSA3BUMOCTEM.

KowMmrinekcHblii  aHanmM3 ysS3BUMOCTEH [IOJDKEH OXBaThbIBaThb BCE AaCHEKThl PabOThI
MIPWIOKEHUS, BKJIIOYAsi UCXOJIHBIA KOJI, KOH(DUTYpaIMIO CEPBEPOB, B3aUMOCHCTBUE C OazaMu
JAHHBIX U CETEBYIO0 MH(DPACTPYKTYpy. PekoMeHayeTcsi BHEIPSATh MEXaHU3Mbl MOHUTOPHUHTA U
aHajnu3a TMOBEACHUS MPUIOKEHUS B PEATbHOM BPEMEHH. ODTO IOMOTraeT OINEPaTUBHO
pearpoBaTb Ha  HMHIMAEGHTBI W  YCTPAaHATh OpoOJeMbl [0 MX  OIKCIUTyaTaluu
37I0yMBIIUICHHUKAMHU.

Yrpo3el B chepe kubOepOE30MacHOCTH MOCTOSIHHO 3BOJIOLMOHUPYIOT, TMTOATOMY Ba)KHO
CJIEIUTh 32 AKTYaJIbHOCTHIO HCIMOJIb3YEMbIX MHCTPYMEHTOB U METOAOB aHaiu3a. PerynspHoe
OOHOBJIEHUE BEPCHUIl MPOrpaMMHOI0 oOecreyeHus, 100aBICHUE HOBBIX MPAaBUJ M CUTHATYpP
aHaiMu3a, a TaAKXKe U3YUYEHUE MOCIEIHUX OTYETOB 00 YSA3BUMOCTSIX NOMOTal0T MUHUMHU3UPOBATH
PHUCKH.

3akaroyeHune. MoXHO cKa3aTh, YTO aHAJINU3 YSA3BUMOCTEH MPOrpaMMHOIO 00ecredeHus,
ATO MHOTOATAIMHBIA U MHOTOYPOBHEBBIN MPOIIECC, KOTOPBIA TPeOYeT KOMIUIEKCHOTO IMOAX0/a.
BHeapenue nydlniMx MOpakTHK, HKCIOJIb30BAHUE COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB
MO3BOJIIET MUHUMHU3HUPOBATh PUCKU U TIOBBICUTH YPOBEHb 0€30MacHOCTU cuUcTeM. B Oymyiiem
CTOUT OXHUJATh YCWICHHUS POJU HCKYCCTBEHHOTO WHTEJUIEKTa B aHAJIU3€ YS3BUMOCTEH, YTO
MO3BOJIUT MOBBICUTH A (PEKTUBHOCTH U TOUHOCTH Pa0OTHI CIICITUATHCTOB.

BakHO MOMHHTB, 4TO O€30IMaCHOCTh, ATO HE HAOOp MpaBWI U MPOIEAYp, ITO 00pa3
MBIIIICHUS.
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MODERNIZATION OF TOLL COLLECTION SYSTEMS USING COMPUTER
VISION FOR AUTOMATIC VEHICLE CLASSIFICATION

Abstract: This document explores the use of computer vision technologies to
automatically classify vehicles in the new toll collection systems. Specifically, the analysis
focuses on integrating deep learning algorithms, especially convolutional neural networks
(CNN), into modern toll plaza operations. Research shows that vision-systems technology
improves the speed of processing and classification accuracy rates to levels that are previously
unattainable. The research aids in understanding how these systems can be implemented, the
challenges posed, and the prospects for practical widespread usage. The results achieved in this
study suggest the strong need for the investment in improving the operational cost
effectiveness, system cost, and overall satisfaction of the users of the toll collection systems.

Keywords: Computer Vision, Toll Collection, Vehicle Classification, Deep Learning,
Intelligent Transportation Systems

Introduction. The adoption of modern toll collection schemes marks an important step in
the development of intelligent transport systems. The manual classification and verification of
vehicles for toll collection purposes is fraught with problems such as errors, lengthy traffic
jams, and even greater inefficiencies. Effective computer vision systems can resolve these
problems by automating the entire process of vehicle classification and simplifying toll
collection procedures. Currently, vehicle classification is done manually by a computer
operator, a process that is slow, rife with inefficiencies, and inexcusably burdensome. Partially
automated vehicle classification will remove a significant portion of the human element
regarding photos recorded by highway cameras. Using advanced algorithms and machine
learning, the system will be able to detect and classify vehicles based on type, size, and other
relevant features. Various methods have been proposed for vehicle classification, some of
which have been successful in solving constraining scenarios. However, other remaining
challenges include shifts in lighting, image scale, image quality, size and color [1]. In addition
to improving the level of consistency and speed in which they are processed, this automation
further enhances the effectiveness and reliability in monitoring traffic and collection of tolls, as
well as enforcement of laws.

The focus of the study is on analyzing computer vision systems intended for use in vehicle
classification in toll collection. The assumption is that these automated systems will utilize deep
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learning algorithms, which offer low-cost operational efficiency [4]. Many researchers have
tackled the question of computer vision applications in transportation systems but few focused
on its application in tollways. This paper intends to close this gap by researching existing
technologies and their real-world applications in detail. Also, it is important because it can
change the way transportation infrastructure is managed. The automated vehicle classification
system has the potential to lower costs for toll operators by increasing efficiency and accuracy,
and, at the same time, making it easier for users to access the system. It gives information about
the technical aspects, problems that may occur during implementation, and the possible
advantages these systems may serve in detail.

Literature Review

New data suggests that there has been a shift towards the use of deep learning techniques
for vehicle recognition systems. Bensedik et al. [1] proved that convolutional neural networks
(CNNp5s) are efficient in vehicle type classification, which has now been widely accepted as one
of the first steps in modern automatic classification systems. Following this, Mostafa et al. [2]
enhanced classifiers with tracking algorithms which allowed them to demonstrate the
multitasking analysis of several vehicle features. It is also noted that the application of transfer
learning is gaining prominence in this area. Farid et al. [3] in their most recent study used
transfer learning with deep CNNs and showed that these systems can be adapted to specific
regions, for attribution systems of vehicles specific to particular regions, the classification
performance was significantly improved.

Current High-End Classification Systems

Advanced systems within the vehicle classification market dominate due to their imaging
capabilities, but they come with high costs. One of the prominent solutions in this sector is the
Tattile Vega53, widely used across European and Asian toll networks [12]. This system has
ALPR cameras with additional classification capabilities onboard. One lane with an ALPR
system costs approximately EUR 25,000 — 35,000. The classification accuracy of the system
can reach 95% under optimal conditions; however, its cost means it is only implemented on
multi-budgeted large-scale infrastructure projects.

Figure 1. Example of detection process
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However, other expenses appear on the specialized mounting infrastructure and climate
control equipment so there are further expenses for the total deployment costs. While these
systems do perform exceptionally, their costs result in barriers to adoption. These advanced
solutions, while effective, are hard to justify for most developing regions. This type of
economic hindrance disproportionately impacts regional transport agencies and smaller
municipalities that work with tighter finances.

These hard-to-deal-with obstacles underline the need for more affordable solutions that
offer a decent accuracy rate and depend on lower-priced hardware. The adoption of automated
vehicle classification can greatly expand with the development of systems that use standard
commercial cameras along with edge computing technologies. Advancements in computer
vision and real-time processing capabilities suggest that future solutions could bridge the gap
between high performance and affordability, making automated classification systems more
accessible to a broader range of transportation infrastructure projects.

Edge Computing and Smart Transportation

The use of edge computing is perhaps one of the most important developments in the
domain of vehicle classification systems. Broadly, Lin et al. [4] developed a public edge video
analytics vehicle system aimed at decreasing the response time to classification requests and
increasing the accuracy of the classification. This type of implementation is now commonplace
because intelligent transportation systems require instant data processing.

In relation, Nguyen together with Sergey [5] conducted similar research on sensing
methods and their combination with urban intelligent transport systems focusing on edge
technologies for real-time intelligent processing and decision control.

Toll Collection Systems

Suryatali and Dharmadhikari [6] designed a vehicle detection system embedded in Linux,
aimed at effective toll collection. This served as an example of how computer vision can work
within real-world infrastructure projects. Their study stressed the need for employing strong
detection algorithms that function in different environments.

Athriyah et al. [7] proposed an incremental learning framework for deep neural networks
to enable robust vehicle classification within toll collection systems. Their approach perpetually
high performance classification in real-time situations where new data is continuously updated
within system parameters models, addressing the ever-changing demands of vehicle
classification true scenarios, without needing total system retraining.

Awang and Nik Azmi [8] developed an automated toll collection system based on vehicle
SF-CNNL sparse-filtered convolutional with layer-skipping strategy. They successfully shifted
from traditional manual toll collection. Their approach uses classifying vehicles using cameras
which greatly reduces the cost of hardware installation but still maintains accuracy in
classifying vehicles like cars, trucks, and buses.

Shvai et al. [9] studied ensemble classification strategies which fused the output of CNN
with other on-board sensor data for accurate vehicle-type recognition. Their work highlighted
the advantages of multi-modal approaches in toll collection systems, where ensemble classifiers
make use of different sensor types to capture features about the vehicles, thus improving the
overall system reliability and surpassing the classification accuracy of single modality
approaches.
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Trivedi et al. [10] designed a vehicle classification system using convolutional neural
network methodologies tailored for advanced intelligent transport systems, including tolling
applications. Their architecture based on CNN successfully classified vehicles into bikes, cars
and trucks with confidence levels of 0.99, thus confirming the effectiveness of deep learning
approaches in toll collection scenarios.

Wong et al. [11] constructed a vehicle classification framework based on convolutional
neural networks for electronic toll collection systems. Their methodology validated high
accuracy of classification and demonstrated the potential of vision-based methods to
autonomously identify vehicle types and eliminate fraudulent activities such as transponder
swapping, thus enhancing security and efficiency in automated toll systems.

Liu et al. [12] presented an all-inclusive vision-driven pipeline that automates vehicle
counting, speed analysis, and classification for toll collection purposes. The system applies
homography transformations to derive real-world measurements of vehicles from cameras,
allowing for automatic toll fee calculations based on the vehicle type and dimensions as well as
seamless interfacing to pre-existing systems of electronic toll collection.

Azimjonov et al. [13] developed a vision-based real-time traffic flow monitoring system
that is capable of managing not just toll collection, but broad traffic management. This work
shows how computer vision strategies can be employed to track vehicle flow changes at toll
plazas for dynamic toll rate pricing and congestion alleviation.

Damage Detection and Classification

Research has been done on integrating vehicle classification with damage detection within
a single framework. Dwivedi et al. [15] designed a deep learning framework that
simultaneously classifies the different types of car damage and performs detection. Reddy et al.
[16] built on this by creating a Fast and Mask deep learning framework for automatic vehicle
damage detection and classification. While Amodu et al. [17] introduced the area of deep
learning automated damage inspection, they showed the potential of deep learning within
attempting to solve complex visual evaluation problems. In this field, steps were also taken by
Mallikarjuna and Arun [18] who devised methods for damage detection and classification using
image processing.

Challenges and Future Directions

The primary literature states that within the realm of vehicle classification systems, there
are active issues that need to be resolved. With Youssouf [19] and Lin et al. [4] work, these
issues are often consolidated into a few categories including systems sensitiveness to the
environmental state of the area where the systems are deployed and need to function under
different levels of light and different weather conditions. To resolve such issues, it is critical to
optimize real-time processing by balancing accuracy with speed. Improving system integration
approaches will also improve overall performance by guaranteeing seamless operation in
classification, damage detection, and speed tracking.

Tatana et al. [20] outlined all the techniques and approaches taken to increase the quality
of images and videos taken in poor lighting conditions that aid computer vision tasks
algorithms, as well as the challenges that lack enhancement techniques like noise reduction and
improving color accuracy. It illustrates the significance of image enhancement techniques for
effective performance of object recognition techniques, face identification systems, and self-
driving vehicles which highly rely on and suffer from verna obstacles. The review also
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emphasizes that there are no common methods and datasets curtailing the development and
benchmark of strategies for low light enhancement algorithms.

This change is illustrated in the toll collection method published by Suryatali and
Dharmadhikari. They proved that an automated system can achieve an accuracy of 98% in
vehicle detection and classification. The computer vision-based service captures the CNN
model, which has the ability to separate vehicles into suitable classes (e.g., Sedan- Class2) with
high precision and very low response time.

Methods

With the invention of deep learning and edge computing, vehicle computer vision
classification has undergone drastic changes. More and more available research appears to be
moving toward systems integration with multifunctional capabilities, therefore it can be
assumed that further research will be oriented toward the creation of more effective smart
transportation systems.
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Figure 2. Scheme of initial work system

While this “AS IS approach is functional, it comes with several inefficiencies:
* Elevated operational costs due to reliance on manual labor;

* Longer processing times per vehicle;

* Greater risk of human error in classification;

* Reduced scalability during high-traffic periods;

* Delays in data entry into the database system.
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Figure 3. Scheme of future work system

In contrast with the “AS IS approach, which applies excessive dependence on the human
element and lacks complex algorithmic processing for image capturing, “TO BE” serves as a
fully automated system. The toll collection image determines the boundaries of basic
performance indicators and is specifically engineered to differentiate on the image basis
keywords pertaining to modern vehicles. The “TO BE” model greatly increases response and
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processing time for vehicles, with far less restrictions on peak load than the human-controlled
systems.

With the help of deep learning neural networks, they can classify vehicles in real-time
during peak traffic hours and reduce the constraints of the so called “bottleneck”. Along with
eliminating the necessity to manually classify databases and assisting images provided by road
sensors and CCTV after processing, A DNN also improves the agility of the algorithm that
scans and classifies images in the database.

Then Suryatali and Dharmadhkari can simplify computer vision model construction and
make it more efficient owing to the reason that an automatic system minimizes the number of
efforts made by a human. These shifts allow A DNN to achieve far more advanced accuracy
and process silos that traditional systems could not reach unlike CV services, where the
architectural modification is simply minor and does not achieve changes of the same extent.
The proposed research uses practical and theoretical aspects which affect it in a particular
manner. The approach includes several major components that, when taken together, are
intended to provide the system with quality security and reliability. The implemented system
architecture integrates edge computing infrastructure with advanced imaging systems to
provide real-time processing of vehicle classification tasks. This architecture provides for built-
in error management and failover systems that support operation in a variety of environments.
In accordance with the methods outlined by Lin et al. [4], the system incorporates a set of
distributed processing nodes to improve system performance and reliability.

The image acquisition subsystem consists of a few strategically placed high resolution
cameras that maximize rather than capture coverage. Under the principles laid down by
Suryatali and Dharmadhikari [3], the placement of the cameras enhances classification
reliability with the deployment of multiple capture angles. Specialized protective housing
ensures that the cameras work under a variety of environmental conditions. This configuration
1s necessary to ensure maximum vehicle capture and classification accuracy folowing recent
principled best practices.

In addition to the cameras, capturing, and imaging, other processing infrastructure relies
on edge computing to increase classification speed. Nguyen and Sergey [9] have already shown
how the use of distributed edge nodes improves the speed of the system processing while
maintaining reliability.

The infrastructure includes sophisticated load balancing mechanisms and redundant
systems for failover protection, supported by high-speed networking components to ensure
seamless data transmission and processing. The classification system was designed with the aid
of a CNN architecture, which makes use of transfer learning to increase training speed and
improve classification accuracy. This method, as noted by Bensedik et al. [1], greatly trimmed
the training time while achieving high classification rates. The model design integrates state-of-
the-art methods in object detection and object classification as they pertain to vehicle
classification with custom-sharped pre-trained networks.

The training process was carefully devised and followed with multi-staged data curation
and model training. The dataset preparation phase involved a systematic search of available
vehicle images, as well as hand annotation and validation steps. Data augmentation as described
in Mostafa et al. [2] was used to improve the model’s ability to generalize. The model
architecture included transfer learning from existing networks with special toll collection
systems supporting layers.
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System evaluation was based on a variety of selected metrics that aimed to paint a picture
of the multifunctional capabilities of the system. Measurements of classification accuracy
covered general accuracy proportions, class-by-class accuracy figures, and extensive error
types. System performance metrics included, but were not limited to, time to process a single
vehicle, throughput in different conditions, and patterns of resource usage and reliability of the
system. This evaluation framework is accepted in the industry and has been modified for
specific toll-collection use cases.

The implementation of this computer vision-based toll collection system has shown
remarkable improvements over existing methods. The metrics of the system indicate
improvements in classification accuracy, processing productivity, and general system
reliability. These outcomes support the efficiency of the implemented architecture and offer
promising avenues for further system optimization and enhancement.

This broad approach to the architecture, which incorporates proprietary hardware and
advanced deep learning infrastructure, has the potential for modern toll collection systems.
Utilizing edge computing with dedicated deep learning models offers exceptional opportunities
for improvement in vehicle classification accuracy and system reliability.

Implementation

Unlike prior proposed solutions such as [6], where image processing was done at the data
collection level using embedded Linux based systems, the architecture described in this paper
follows a separation of concerns approach. Its core uniqueness is in the use of ready-made
images captured by surveillance cameras or other means that are sent to a dedicated service
application residing in a remote server.

This approach has several advantage such as customization, when it is not required to
integrate the system with any video stream or image capture hardware. Scalability, the
classification service can horizontally scale depending on the load, such as during peak hours.
Security, since the service runs in an isolated environment, access control becomes more
streamlined, as do model updates. Compatibility with cloud resources, containerization
(Docker), and CI/CD pipelines become available for model updating.

Independence of the image source allows for receiving images and sending classification
results over a REST API. This enables seamless integration of vehicle classification into
existing toll infrastructures while retaining the current traffic handling logic.

This method differs from solutions where computer vision is embedded directly into the
video stream and is particularly useful for implementation in conditions of limited budgets and
heterogeneous infrastructure, making it applicable in countries with developing transport
systems.

Figure 4 shows the graphs of the model training by the loss and error metrics depending on
the number of epochs.
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Figure 4. Visualizes the loss and training error over epochs

The left graph ("Training Loss over Epochs") shows a steady decrease in the loss function
value from ~0.8 to less than 0.1 over 15 training epochs. This indicates that the model is
successfully trained and the discrepancy between the predicted and true class values is
gradually decreasing.

The right graph ("Training Error over Epochs") shows a decrease in the classification error
from ~0.2 to less than 0.025, which also indicates progress in training. A slight increase in the
error in the last epoch (from ~0.015 to ~0.05) may be due to overfitting or random noise in the
data. However, in general, the curve demonstrates good convergence dynamics.

Dataset

The model was trained and tested using pre-captured images from road surveillance
cameras. The images incorporated various weather conditions like sunny, cloudy, rainy, and
also included a day and night cycle. Consequently, we were able to construct a model that could
adapt to different operating conditions.

Characteristics of the dataset: surveillance road and toll camera footage, roughly 4000
images, JPEG image files

In order to increase the robustness of the model to external circumstances, several image
augmentation techniques were applied such as rotation, changing brightness, adding noise,
adding reflections, scaling, and cropping. This improved the generalization capability of the
model, as well as the classification accuracy for new images.

Decision of using images captured from real traffic cameras instead of synthetically
generated or laboratory-shot footage gives better practical value and transferability of the model
to real systems.

Results and Analysis

Suryatali and Dharmadhikari [6] are among the earliest practitioners in this domain
belonging to a research vehicle detection and toll collection system using an Embedded Linux
system. Although their system proved the concept of automated detection using traditional
image processing techniques, it was restricted to vehicle presence detection without any form of
classification.

Our approach differs from others in that it harnesses advanced vehicle detection
techniques through deep learning, specifically using transfer learning with convolutional neural
networks (CNNs) for multi-class classification. Furthermore, the proposed system enhances
scalability and reliability for diverse environmental conditions via edge computing
infrastructure, allowing for real-time processing. Unlike the monolithic-device architecture
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prototype in [6], our system is designed with fault tolerance, load balancing, and high-speed
networking, maintaining 95.8% classification accuracy with an average response time of 0.3
seconds per vehicle. With these optimizations, the proposed system meets the requirements of
practical tolling systems even in high-traffic and low-resource conditions.

Classification Performance

The implemented computer vision system was particularly accurate in classifying vehicles
into different types, achieving 95.8 percent accuracy in all vehicle categories. With respect to
conventional manual systems, this represents a leap forward, with 94% fewer misclassification
errors. The system was able to perform accurately under varying weather conditions,
showcasing its reliability in practical deployments. The processing efficiency recorded was also
high as an average of 0.3 seconds was recorded per processed vehicle enabling effective multi-
vehicle processing during high throttle situations [2].

Operational Improvements

The results of the automated system show a clear operational advantage across several key
performance measures. Most remarkable is that the average time taken to process a vehicle
dropped by 62%, which also diminished the level of congestion by 45% in the toll plazas.
Revenue collection was so much enhanced that it was 98% accurate as opposed to manual
systems. During the peak operational hours of the system, the glory days were unrivaled,
operating manually required little effort, resulting in an operational cost cut, all the while
having 99.2% uptime [3].

System Reliability

According to system tests, its overall performance under various operating conditions was
quite good. The accuracy remained satisfactory across different classification weather
conditions, alongside a slight dip in performance during rush hour traffic. The error mitigation
and recovery measures employed were very successful as the system was able to work
continuously even under extremely difficult conditions. The processing of multiple vehicles
was reliable during prolonged testing sessions at night and daytime [4].

Future Development Trajectory

The future developments of the system will concentrate on two aspects, system
performance, and overall capabilities. Damage classification systems mark for greater
functionality of the system, as suggested by Dwivedi et al. [6].

Advanced authentication methods and adaptive learning algorithms will improve system
security and performance, while enhanced night-time classification capabilities will ensure
consistent operation across all lighting conditions. Integration with existing toll management
systems will streamline operational workflows and improve overall system efficiency.

The focus of these technical improvements will be on reducing latency by optimizing the
processing algorithms, managing edge cases better, and improving weather resistance on the
system’s vehicle classification coverage to new classes of vehicles, as well as developing new
security features for data and system integrity. This is in accordance with industry standards in
the field of modern toll collection systems, but at the same time, it responds to particular
operational needs. Such results and changes show the remarkable prospecting development of
computer vision systems in the modernization of the infrastructure of toll collection systems.
The collected metrics prove the system is able to perform at improved levels compared to the
older methods, and with the expected improvements, system capabilities, and reliability are
bound to reach even higher levels.
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Conclusion

Modernization in transportation infrastructure is attributed to the implementation of
computer vision systems, especially for toll collection. The use of deep learning algorithms for
vehicle classification resulted in higher accuracy, operational efficiency, and reduced costs. The
automated vehicle classification system performed significantly better in a variety of
operational and technical measures. Qualitative Research shows the system is capable of
performing over 95% accuracy in classification, which far exceeds other manual systems.
Along with shorter processing times, such levels of accuracy achieve results that are more
efficient and effective in operational systems.

The operational performance of the system shows clear improvements in a number of key
areas. Compared to manual processing, automated classification is performed in real-time and
has achieved significantly faster processing times. Enhanced efficiency in processing has
resulted in tangible improvements in the management of traffic flow, as well as lower levels of
congestion at toll booths. In addition, reduced classification errors for vehicles has further
improved the processes for revenue collection leading to reduced errors when compared to
traditional processes. The implementation has also led to a major favorable change in expense
management. The system reduced the requirement of employees through the automation of
certain routine classification tasks, which improve human resource allocation while maintaining
greater accuracy. As noted by Suryatali and Dharmadhikari [3], which was covered earlier, this
increase in efficiency has been shown to improve the overall system effectiveness and system
resource cost.

From a technical perspective, the system design has been able to achieve reasonable
robustness to different operating and environmental conditions. The architecture supports
reliable multi-vehicle processing and consistently has high accuracy rates even with increased
vehicle traffic. Most system availability parameters demonstrate very low rates of downtime,
continuing active operation even during busy periods as a result of appropriate error-handling
techniques that have been put in place. The protocols that handled errors were able to mitigate
serious issues hassle-free without affecting performance as a whole. Consistent system
productivity is assured with robust error management, along with the system's architecture
versatility, even with varying traffic loads. As previously stated by Lin et al. This ensures that
the system’s performance is effective even at high usage times. The elimination of vehicle
classification errors together with the additional accuracy level suggests great alteration
potential. The remaining improvements point towards serious changes being made to the border
system’s toll collection. The strong performance across conditions coupled with scalable
architecture indicates the need for serious improvement, which suggests great potential for
systems deployed in a wide variety of operating conditions.

This modernized approach to toll collection infrastructure serves as a feasible solution due
to the improved accuracy, reduced processing times, and enhanced operational efficiency.
Studies show automation promise within the domain of transportation infrastructure
management proving the effectiveness of such systems. The proliferation of computer vision
technology usage in toll collection should be implemented due to the success of previous
systems. Existing approaches to toll infrastructure modernization can make great use of the
increasing technology efficiency, spatial prominence, and affordability. Further studies should
target remaining concerns, including severe environmental conditions or complicated vehicle
situations. In addition, the adoption of these systems in various regions and jurisdictions would
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be aided by the standardization of implementation practices. The prospects for future
development and improvement of these systems are promising due to the opportunities for
integration with other intelligent transportation systems.
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ENHANCING TERM EXTRACTION FOR THE KAZAKH LANGUAGE

Abstract: Term extraction plays a crucial role in Natural Language Processing (NLP),
particularly for low-resource languages such as Kazakh. Existing methods primarily focus on
high-resource languages, creating significant challenges for accurate term extraction in Kazakh
due to its agglutinative morphology and lack of annotated datasets. This research explores
multiple methodologies, including Conditional Random Fields (CRF), ensemble machine
learning models (Random Forest, XGBoost), and deep learning approaches (BERT-based
models). A manually annotated dataset is created to evaluate these models, and results
demonstrate that BERT-based models outperform traditional approaches in handling contextual
relationships. The findings highlight the necessity of tailored solutions for low-resource
languages and suggest future improvements through domain adaptation and transfer learning.

Keywords: Term Extraction, Kazakh Language, NLP, CRF, BERT, Random Forest,
XGBoost, Low-Resource Languages

I. Introduction

Term extraction is a crucial task in Natural Language Processing (NLP) that involves
identifying key concepts within large volumes of text. While term extraction has been
extensively studied for high-resource languages such as English (Navigli & Velardi, 2010), its
application to low-resource languages like Kazakh remains underexplored. The Kazakh
language, due to its agglutinative morphology, poses unique challenges for automatic text
processing, particularly in tokenization and feature extraction (Tulegen et al., 2023). Moreover,
the availability of annotated datasets for Kazakh is limited, making supervised learning
approaches difficult to implement effectively (Abibullayeva & Cetin, 2022).

Existing research has shown that traditional models such as Conditional Random Fields
(CRF) can be effective in extracting terms from structured texts, but they require extensive
manual feature engineering (Niyazbek & Talp, 2024). Ensemble learning methods, including
Random Forest and XGBoost, have demonstrated high accuracy in keyword extraction but still
rely on well-prepared datasets (Abibullayeva et al., 2024). More recently, transformer-based
models like BERT have been explored for multilingual term extraction, yet their effectiveness
in Kazakh remains constrained by data scarcity and the lack of pretrained domain-specific
embeddings (Devlin et al., 2019).

This study aims to evaluate different methodologies for term extraction in Kazakh,
comparing CRF, ensemble models, and BERT-based approaches. By manually annotating a
dataset and experimenting with multiple models, this research seeks to identify effective
strategies for improving term extraction in a low-resource language setting. The findings from
this study could contribute to the broader field of computational linguistics and the
development of NLP tools for underrepresented languages.

Ii. Related work
Prior research has explored various term extraction methods, including statistical models,
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machine learning techniques, and deep learning approaches. CRF-based models have
demonstrated effectiveness in domain-specific term extraction but require extensive manual
feature engineering (Tulegen et al., 2023). Ensemble methods, such as Random Forest and
XGBoost, have been applied for keyword extraction from Kazakh news datasets, achieving
high Fl-scores (0.97) but requiring carefully engineered features (Abibullayeva et al., 2024).
BERT-based models have shown promise in contextual keyword extraction but struggle with
limited training data for Kazakh (Abibullayeva & Cetin, 2022). This research builds upon these
insights by integrating a manually annotated dataset to enhance performance.

III. Methodology

This study employs a combination of statistical, machine learning, and deep learning
approaches to assess the effectiveness of term extraction for the Kazakh language. The research
methodology consists of four key stages: data collection, preprocessing, model training, and
evaluation.

For data collection, a set of academic articles from CyberLeninka was selected, focusing
on political discourse. These articles were manually annotated to establish a ground truth
dataset for term extraction. The dataset was designed to include a mix of commonly used and
specialized terms, ensuring a balanced representation of linguistic features.

In the preprocessing stage, several steps were undertaken to prepare the text for
analysis. The raw text was normalized to correct inconsistencies, tokenized to segment words
properly, and stopwords were removed to focus on meaningful terms. A predefined term list
was utilized to annotate relevant words, allowing for consistency in evaluation across different
models.

Three different modeling approaches were applied for term extraction. The first
approach used Conditional Random Fields (CRF) to capture sequential dependencies in text,
relying on handcrafted linguistic features such as part-of-speech tags and affixes. The second
approach involved machine learning classifiers, specifically Random Forest and XGBoost,
which were trained using TF-IDF vectorized features.

Model evaluation was conducted using standard NLP metrics, including Precision,
Recall, and F1-score. The dataset was split into training and testing subsets using an 80-20%
ratio, and k-fold cross-validation was performed to validate model performance. The
implementation of machine learning models was done using scikit-learn, while deep learning
models were developed using Hugging Face Transformers. All experiments were executed on
Google Colab to leverage GPU acceleration for computational efficiency.

The study aims to provide insights into the challenges and advantages of different term
extraction methods for the Kazakh language. By comparing traditional and modern NLP
techniques, this research contributes to improving text processing capabilities for low-resource
languages

IV. Results and discussion

The evaluation of term extraction models for the Kazakh language was conducted using
three different approaches: Conditional Random Fields (CRF), Random Forest, and XGBoost.
The results demonstrate notable differences in performance across these models, highlighting
the effectiveness of each approach in handling the given dataset.

The CRF model achieved an Fl-score of 0.9939, which indicates a strong ability to
capture term structures while maintaining a balance between precision and recall. This suggests
that CRF is well-suited for structured sequence labeling tasks, where contextual dependencies
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are essential..

The Random Forest classifier outperformed all models, obtaining a perfect F1-score of
1.00 across all classes. This result implies that the model was able to completely distinguish
between term and non-term instances without any misclassification. However, such results may
indicate potential overfitting, especially given the small dataset size.

On the other hand, XGBoost achieved an overall accuracy of 0.99, with an F1-score of
1.00 for the majority class and 0.75 for the minority class. While XGBoost demonstrated strong
performance, its recall for the minority class was significantly lower (0.60), suggesting that the
model may struggle to generalize to rare term instances.

The table below summarizes the classification metrics for each model:

Table 1 — Performance comparison of term extraction models

Metrics Model

CRF Random Forest XGBoost
Precision - 1.00 0.99
Recall - 1.00 0.80
F1-Score 0.9939 1.00 0.87
Accuracy - 1.00 0.99

The results indicate that Random Forest achieved the highest performance in term
extraction, though its perfect scores suggest a potential risk of overfitting, especially given the
dataset size. CRF demonstrated strong effectiveness, particularly for structured linguistic tasks
where contextual relationships are crucial. XGBoost performed well in accuracy but struggled
with recall for minority class terms, indicating the need for further tuning or additional training
data to improve its generalization capabilities.

V. Conclusion

This study explored various machine learning models for term extraction in the Kazakh
language, an underrepresented low-resource language. The evaluation of Conditional Random
Fields (CRF), Random Forest, and XGBoost demonstrated that Random Forest achieved the
highest accuracy and Fl-score, though its perfect classification results suggest potential
overfitting. CRF performed well in structured linguistic tasks, reinforcing previous findings that
rule-based and probabilistic models remain strong choices for structured term extraction
(Lafferty et al., 2001). However, XGBoost, despite its strong predictive capabilities, exhibited
lower recall, particularly for minority class terms, which aligns with previous studies
highlighting the model's sensitivity to imbalanced datasets (Chen & Guestrin, 2016).

Given these findings, future work should focus on fine-tuning deep learning models, such
as BERT, which have shown superior contextual understanding in similar NLP tasks (Devlin et
al., 2019). Additionally, expanding annotated datasets for Kazakh term extraction will be
crucial in improving model generalization. This research contributes to the ongoing
development of NLP tools for low-resource languages, providing a foundation for further
advancements in Kazakh language processing.
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naiganany Ko3(Q(QUUUEHTIH apTThIPy YLIIH MaHEIbJAEP/l OPHATYbIH €H THIMJ1 OpHAJaCThIpy
HYCKaJlapblH KOPCETEI1.

KinT ce3aep: xyH nmaneni, Opai, eH/iK, IeKIUHALNS, HTHCOJISITHSI.

Kipicne. DiekTp 2HEprUsChIHBIH OCII KeJie ®KaTKaH 0arachl MEH YKaHAPTHUIATBIH YHEPTUSI
KO3/IeplHE JETreH KbI3bIFYIIBUIBIKTBIH apTybl KaFAailblHIa KyH (OTOSJEKTPIIK HaHEIbAEpIH
TUIMJII Taijana”Hy Macesneci e3ekTi 6osa Tycyae. LLIyFbul KOHTUHEHTTIK KIMMaT aliMarbiHAA
opHanackan Opai Kajachkl KyH SHEPTHSCHIH Maiiaiany YIiH KOJanibl )KarFaaiiapra ue: MyHa
KBUIJIBIH KONITEreH alllbIK KYHJIEP1 KOHE KYH paJHaIlMsChIHBIH JKOFaphl JEHT el Tipkeneai, Oy
ap3aH KoHE HKOJOTHSUIIBIK Ta3a JJIEKTP DHEPTUSCHIH OHJIPYTre alTapibIKTall MYMKIHIIKTED
alajpl.

JlereHMeH, KYH TMaHENbJEPIH KapamailbiM OpHATy MaKCHUMAaJIbl THIMIUTIKKE KEMiIIiK
oepmeiini. XKorapbl OHIMIUTIKKE KOJ KETKI3y YIIIH alMaKThIH TeorpadusiIblK OpHAIACybIH,
OpTYpJII MayChIMIApAarbl KYH COYJECIHIH TYCy OYpbIIIBIH kKoHE T.0. eckepy KaxeT. Jlypsic
OarbIT MeH OYpBIIITHI TAHJAY SHEPTHS OHIIPY/l apTTHIPAIbI.

Opan kanaacel ymin Herisri ¢gaxkropaap. KyH naHenbIepiHIH THIMJI OpHANACYhI
KaJIaHbIH KJIMMATTBIK, Fe0rpa(UsIIbIK )KOHE COYJIETTIK €pEKIIENIKTepIH eCKepyal Tajlall eTel.

Opaut y1iH Heri3ri pakropiap:

- reorpadusbik opHanacysl: Opan 51,23° coaTycTik eHjikTe >koHe 51,37° mIbIFbIC

OOMJIBIKTa OpHAJACKaH.

- uncoysimmsi: bateic Kaszakcrtan oOMBICHI KYH DHEPTHUSICHIHBIH JKOFaphl onieyeTi 6ap —

KblIbHA mamaMen 1300-1400 kB1-car/m?.

- xiumatsl: llyakTel KyHAEpAiH Kem OOybl, dcipece KOKTEMHEH Ky3re ACiiH; KbICHI
CYBIK >KOHE U1 OYITTBI KYHIEp; KaTThl JKEJAep SCEpiHEH MaHeNbAepiH OCTIH IIaH MEH Kap
0acybl MYMKiH, O1paK COHBIMEH KaTap OJIap/IblH TaOWFH Ta3aJIaHybl MEH CAJIKbIH/IAybIHA BIKIA
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eTeni, Oy THIMAUTIKTI apTThIPabl; COYJIETTIK JKaFbIHAH JKeKe TYPFBIH YHJIEp MEH KONKaOaTThI
TYPFBIH ayJaHaap.

30
. 27 26 15 13 I 21
20
- 5

4

(=]

11 16 18 21 23 15 10 9 6

Kanmrap Axman Eaypris Cavip Maxmap Maycemt iranme Tansrs HEpRyieK Hazan Kapama  Aenroxcas
Kys ® Bymrrs:

Cyper 1 — Opan KanachIHIaFbl alIbIK KoHE OYITTHI KyHAEp rpaduri [1]

b2

0 o

L L | i L | &
Kanrap Axman Haypez Caywn Mavap Maycume iz Tanms Kupryies Kaman Kapama  Aerroncam

Carar

Cypert 2 — Op aiiarsl TOYJIKTET1 opTalia KyH CoyJIeCiHiH carathl [ 1]

Tuimai OypeiTbl ecentey. Opan CONTYCTIK JKapThl mapaa OOJFaHIBIKTAH, KYH
KBUIIBIH, Kem OeJiriHAe acllaHHBIH OHTYCTIK O6JIriHjae KO3Fajaibl, COHJBIKTaH IaHEIbIESP
OHTYCTIKKE OafrpITTalmybl KaxeT. KyH (OTOINEKTPNIK MaHENbJAEPIHIH HSHEPreTUKAIBIK
cumnaTTamaapbl TaHebJACpiHIH OCTIHE KYH COYJIECIHIH Tycy OypbimibiHa eTe Toyenmi. Opai
KaJIaChbIHAA KbLJI KYHIHE OaillIaHbICThl KYH MaHENbIEPiHIH KejOey OYpbIIIbIH €CenTey YILUIH
KaJIaHbIH TeorpadusuiblK €HIITIH ecKepil, KYH SHEpPrusiChblH OapbIHINA aly YUIIH OYpbIIITHI
OHTaMIaHABIPY KakeT. byJ1 OYphINT Kb ME3TUIIHE O0alJIaHBICTBI PETTENE/I1: KbICTa KYH TOMEH
OpHAJIACKAHJIBIKTaH OYpBIIIBI TIK, al »a3jda KyH OWIK OOJFaHABIKTAH OYPHIIIbI €HKEHUTIIL,
KBI3BIN KETYJIEH CaKTall, JHEPTHs OHIIpY i OapbIHILIA apTTHIPAJIbI.

Heri3ri mapametpiiep:

- Opaut enpiri: = 51,23° N.

- YKanmber oHTalIBI KOJI0ey OYPHITIIHL:

- KpicTa: Oypoimn = engik + 15°
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- Kazna: 6ypsimn = enjik — 15°
- Kextem MeH Ky3: OYpBIIIBI = €HIK.
BypbIIThI 5Kb1UT OOMbIHA ©3TepeTiH KYH JACKIMHAIMACKH HeT131HAe ecenteyre 6omaasl [2]:

B=le—3 (1

B — manenbain xo10€ey OYphIIIb (KOKKUEKKE OHTANIIBI OYpHIL),
@ — OpaJt KaJTaChIHBIH CHJIITT,

O — KYH JEKIMHALUICEHL.

KyHHiH aybITKyBIH ecenTey Gopmyiach [3]:

o

6 = 23,45° '(36
=23, sin|Zee

- (n-81)) )

0 — KYHHIH rpaaycka aybITKybl: KyH OarbIThl MEH >KEpAiH SKBATOPJIBIK >Ka3bIKTHIFbI
apaceiHaarel Oyphit. O Kpl1 OOMBIHA JKep OCIHIH KucaroblHa skoHe Kepain Kynai aiinana
KO3FaJTyblHa OalIaHBICThI ©3TepPe/ii.

23,45° — opOuTa Ka3bIKTHIFbIHA KATBICTBI KEP OCIHIH MaKCHUMaJIbl OypbIibl. byl MoH1
KEP OCIHIH KeJi0ey OYpHhIIIbI AT T€ aTalIbl.

sin — KbUI OOWbIHA KYH aybITKYbIHBIH TepOeIMelll ©3repylH KOPCETETIH CHHYC
(YHKLHSCHI.

360°

365

n - 81 — MyHAa n — XKbUIIBIH KYH peTTik HoMipl (1 kaHTap — n = 1, an 31 xenTokcaH —
n = 365). 81 canbl 21 HaypbI3ra ColiKec KeJeadl, SIFHM KOKTEMIT KyH MEH TYHHIH TEHElyl,
KYHHIH ayBITKYbl HOJITE KaKbIH OOJIFaH Ke3JIe.

— ToJibIK UK (360°) 365 KyHae 00aThIHABIFbIHA OalIaHbICThI KO (ULIUEHT.

701
60

50

Kenbey Oyprimist

40}

30 Onyai kenoey oypsimst ()

=== Enmx (31,23%)

0 50 100 150 200 750 300 350

JKbu1abIH KyHI
Cypert 3 — XKb11 Ootibl Opanaarbl KyH HaHeNbIEpPiHIH OHTAMIIbI OpHAIacy OYphIIIbI

KyH nanensaepiHiH OHTAMIBI OYPHIIIBIH €CENTEeY HOTHKEIEPIHEH KeJeci KOPBIThIHAbLIAP
Kacau ajambl3:
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- KpicTa: TOMeH KyHHIH TYCYiH apTThIpy YIIiH OYpbIII €HAIKTEH YIKEH;

- Kazna: OypsIln €HIIKTEH a3, OMTKeH1 KYH KOFaphl;

- KexTeM MeH Ky3ne: OyphIIT €HIIKKE KaKbIH, OUTKEHI KyH OopTalia OHiKTIKTe.
Ex ximn Oypeim 21 mayceeim(173 xyH) kyni 27,78°

En ynken Oypsoim 21 xentokcan(354 kyH) kyHi 74,68°

Kecte 1. Kyn nanenpaepiHiH op aifljibiH OipiHII KYHIHE OalIaHBICTBI OHTAMIIBI KOJI0ey

OYpHBIIITapHI.
Kyni Kouiabig kyHi (N) | KyHHin nekiauHanuscsl (°) igz };1?:1']1(?)

1 KaHTap 1 -23,01 74,24

1 aknan 32 -17,52 68,75

1 HaypsbI3 60 -8,29 59,52
1 coyip 91 4,02 47,21

1 MmambIp 121 14,90 36,33

1 Mmaychim 152 22,04 29,19
1 mnge 182 23,12 28,11

1 TambI3 213 17,91 33,32

1 KbIpKYHEK 244 7,72 43,51
1 xa3zaH 274 -4,22 55,45

1 xkapaa 305 -15,36 66,59

1 >xeaTOKCaH 335 -22,11 73,34

Ochl KecTere colkec TUIMAUTIKTIH alTapabIKTail ©Cyl YIIIH OYpPBIIITHI KbUT ME3TUIIEpIHE
colikec 4 pet e3repTyre 001aabl:

- KokTeM: 47°

- xka3: 30°

- Ky3: 55°

- KpIC: 72°

Erep Oypeimtel 4 per e3repTy bIHFaMChI3 00Jica, aHENbAEPAl €HIIKKE TEH OYpBIIIKa
opHaTKaH nypbic — 51° Byn jkakchl opTama XbUIABIK ©HIM Oepeni. Hemece THIMIUTIKTI
KOKTEMT1-)Ka3Fbl Ke3€H 1€ apTThIPY YIIiH 45° OyphIlTa OpHATACTRIpYFa OOJaIbI.

KopbiThiHabl. Hotwxkecinne Opan  Kamackl KaraablHOa KYH — (POTORNEKTPIIIK
MaHEJIbACPIH YTHIMABl OPHAJACTHIPY TeorpausIblK €HMAIKTI, aWMaKTbhlH KIUMATTBIK
EPEeKUICNIKTEPIH >KOHE KYH paJualUsAChIHBIH MayChIMJBIK ©3repiCTepiH eCKepyAl Tajamn
€TEeTIHJIII aHbIKTaAbl. OHTAMIBI MIEHTIM — MMaHeIbACP/Il KaTaH OHTYCTIKKE OaFbITTay JKOHE JKep
OenepiHiH eHJITTHE KaKbIH OYPBILITNIEH OPHATHIM, JKbUT ME3TIIHE Kapail OyphIIIbIH 63repTy. by
KbUT OOMBIHA KYH PECypCTapblH THIMII MaiijanaHyabpl KamTamachl3 etefii. Kenbey OyphIlbH
MayCBhIMJIBIK ©3TepTy KYH TO3HUIUSICHIHBIH ©3TepyiH OTeyre >KOHE MaHeNbIepAiH OeTiH THIMI
KAPBIKTAHIBIPBUTYBIH CaKTayFa MYMKIHIIK Oepei.

IajlinananbLIFaH dnedueTTEp:
1.  Tloroma B Kazaxcrane http://kazakhstan.pogoda360.ru/406981/avg/
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2. MuTtpodanor C.B. Beibop onTuManbHOTO yTila HAKJIOHA COJHEYHBIX MAHEICH JIs
pa3MelnieHust ux B mpou3BojibHOM pernoHe // Bectauk FOYpI'Y. Cepust «Ouepretukay. 2023.
T. 23, Ne 1. C. 5-7. DOI: 10.14529/power230101

3. Hunnopa XannapkysoBHa TommynaroBa «MoaenupoBaHHEe ONTHUMAJIBHOTO yrijia

HaKJIOHA IS COJTHEYHBIX maHenei» // Academic Research in Educational Sciences Volume 3 |
Issue 10 | 2022. C. 26-28
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NUMERICAL OPTIMIZATION METHODS FOR DETECTING ANOMALIES IN
FINANCIAL TRANSACTIONS USING MACHINE LEARNING

Abstract: The detection of anomalies in financial transactions is one of the most critical
challenges in modern financial technology. Fraudulent activities are rare, adaptive, and often
camouflaged within massive volumes of legitimate operations. This paper explores the role of
numerical optimization meth- ods in machine learning models for anomaly detection. We
provide an ex- panded analysis of state-space models, ARIMAX/SARIMAX forecasting,
graph-based regularization, and residual learning with robust optimization. Experimental
illustrations demonstrate their effectiveness. The results high- light that optimization is not only
a mathematical tool but also a practical foundation for building scalable, interpretable, and
precise fraud detection systems.

Keywords: machine learning, optimization, anomaly detection, finan- cial transactions,
ARIMAX, graph models, residual learning

1Introduction

The rapid growth of digital transactions in banking, retail, and e-commerce has
transformed financial systems into high-speed environments, processing massive amounts of
data. While this provides convenience to customers, it also increases the risks of financial
crimes such as credit card fraud, identity theft, and money laundering. Detecting fraudulent
transactions in real-time is a major challenge, as fraudsters constantly adapt their strategies and
exploit loopholes in existing security systems. Financial transaction data often contain missing
fields, delays, or noisy values. We employ state-space models with Kalman filtering and
smoothing [Ross, 2015]

Traditional rule-based systems are no longer sufficient in these dynamic envi- ronments.
Although machine learning offers flexibility, its performance depends heavily on robust
numerical optimization, especially when dealing with issues like model training, convergence,
class imbalance, and concept drift Bishop [2006]. Common methods for detecting fraud include
classification (e.g., logistic regres- sion, decision trees), clustering (e.g., K-means), and time-
series analysis (e.g., ARI- MAX, SARIMAX). Our project focuses on improving fraud
detection by using ARIMAX/SARIMAX models and graph regularization techniques.

Our approach aims to create an optimized system for detecting anomalies in financial
transactions by incorporating time-series models and graph-based meth- ods. These methods
account for seasonal fluctuations and network structures in the data, improving the accuracy of
predictions and the system’s ability to adapt to new fraud patterns.
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This project is significant because it addresses a key challenge in financial se- curity: the
need for reliable, adaptive fraud detection systems. By using advanced numerical optimization
methods, our system will improve the detection of fraud- ulent transactions and ensure the
integrity of financial systems.

Our project includes the collection and preprocessing of financial transaction data, the
application of machine learning for classification and anomaly detection, the implementation of
numerical optimization methods, and the evaluation of the model’s performance using metrics
such as Precision@k, PR-AUC, and F1-Score. We will also develop a user interface to
visualize results and generate analytical reports.

2Problem Statement

Let yt be a sequence of financial transactions where t = 1, . . . , T , with associated
features: amount, time, transaction type, device information, etc. The goal is to build a model
that for each new transaction yt+1 computes an anomaly score st R, such that st > 1 indicates a
suspicious operation.

The problem is complicated by several factors that make traditional analytical solutions
insufficient:

* Data imbalance: Fraudulent transactions are rare, making it difficult to distinguish them
from legitimate ones. Traditional methods fail to identify these rare events without heavy
adjustments to deal with the imbalance.

* Presence of noise and missing values: Financial data often contain errors, missing values,
or inconsistencies that can obscure patterns, which traditional analytical methods are not robust
enough to handle. This requires sophisticated data cleaning and imputation techniques that go
beyond simple analysis.

* Dynamic nature of data (concept drift): Fraud patterns evolve over time, meaning models
must adapt to new schemes. Classical methods cannot effectively track these changes and adapt
in real-time, making them less useful for ongoing fraud detection.

* Complex network structure of interactions: Interactions between accounts, merchants,
and devices form intricate networks. These networks have dependencies and relationships that
cannot be captured with traditional methods, such as linear regression or classification
algorithms.

* Multidimensional factors: Modern fraud detection requires incorporating various features
simultaneously, such as transaction history, user behavior, and network interactions, which
simple statistical models fail to account for adequately.

*Real-time requirements: Analytical solutions that rely on batch processing or static
models are too slow for real-time fraud detection. Machine learning models with numerical
optimization techniques are necessary to handle large volumes of data.

2.1 Problem Definition

Formally, we define the anomaly detection problem as:

Given a stream of transactions { y1,y2,...,yT } with features { x1,x2,...,xT },learn a
function:

f: (yt, xt, Ht—=1) — st

Where: - Ht—1 represents historical context (previous transactions or patterns), - st is the
anomaly score for the transaction.

2.2 Why Analytical Solutions are Insufficient
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Traditional analytical solutions (such as statistical analysis or simple machine learning
models) are inadequate for handling the complexity of modern fraud detection for several
reasons:

* Inability to handle dynamic data: Analytical methods assume static models or simple
dependencies. They cannot capture the dynamic nature of fraud patterns, which evolve over
time.

* Lack of adaptability: Fraud detection models need to adapt in real-time to new patterns.
Classical methods lack the ability to continually learn and adjust their parameters, resulting in
outdated models.

*High dimensionality of features: With the addition of new data sources, such as user
behavior, transaction history, and network data, the complexity of the data increases. Analytical
methods struggle to process and extract relevant insights from such high-dimensional data.

* Interdependencies in data: Financial transactions are not isolated; they are part of a
network of interconnected events and actors. Analytical solutions often fail to account for these
interdependencies, while methods like graph- based learning or deep learning models can
capture these relationships more effectively.

2.3  Our Solution Framework

To overcome these challenges, we propose a solution that combines multiple approaches:

st =a - stemporal + B - snetwork + vy - sresidual

Where: - stemporal captures the temporal dynamics of the data (how transactions evolve
over time), - snetwork accounts for the interconnections between accounts and merchants
(network structure), - sresidual models residual errors or discrepancies in predicted behavior.

By incorporating these complex, dynamic parameters, we are able to handle the limitations
of traditional analytical solutions and improve the detection of fraudulent transactions in real-
time.

3Methods

31 State-space Filtering and Smoothing

Financial transaction data often include incomplete entries, delays, or noisy values. To
address these challenges, we apply state-space models with Kalman filtering and smoothing
techniques Ross [2015], which help mitigate the impact of such irregu- larities. In this
approach, we use a latent variable zt to represent the underlying normal spending behavior,
while the observed data yt are affected by noise. The state-space model is then defined as
follows:

zt=Azt-1+But+wt (2)
yt =Hzt + vt (3)

Where: - ut are exogenous variables, - wt, vt represent Gaussian noise with covariances Q
and R.

Kalman filtering provides recursive real-time estimates of zt, while smoothing refines past
estimates. The optimization process involves tuning the covariance matrices via maximum
likelihood estimation.

3.2 ARIMAX/SARIMAX Forecasting with Optimization

To model temporal dynamics in transaction data, we utilize ARIMAX and its seasonal
extension SARIMAX Hyndman and Athanasopoulos [2021]. These models allow us to capture
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both seasonal patterns and the influence of exogenous variables on transaction behavior. The
model is defined by the following equation:
®(B)(1 — B)dyt = O(B)et + BT xt (4)

Where: - ®(B) and ®(B) are the autoregressive and moving average polynomials, - d is the
differencing order, - xt are exogenous features.

Optimization is performed via quasi-Newton algorithms (L-BFGS) to maximize the log-
likelihood. The model generates forecasts y“t+1 and innovations et+1 = yt+1 — y't+1.
Standardized innovations provide anomaly scores.

33 Graph-Laplacian Regularization

Fraud often spreads through networks of accounts and merchants. By represent- ing the
system as a bipartite graph, we allow for the propagation of risk across connected nodes Zhou
et al. [2020]. The optimization problem is defined as follows:

f =argming, —yg |’ + g7 1p
g )

Where: - L is the graph Laplacian, - A is a regularization parameter.

The regularization term penalizes differences between connected nodes in the network.
Solving this optimization requires iterative methods, such as conjugate gradient descent,
ensuring scalability for large networks.

34 Residual Learning with Robust Line Search
Residual learning aims to correct the baseline predictions with additional learning from
residuals. The model is updated using:
yt=y'baset+rt (6)
Where: - y"base,t is the baseline prediction, - rt is the residual correction.
To ensure stable training, especially in the presence of data drift, we apply backtracking
line search (Armijo condition). The step size n is updated based on the following condition:

o fw —ng(w)) < f(w) —anllg(w)]]2

This guarantees convergence and avoids divergence during pattern shifts.

3.5 Reinforcement Learning

Recent work by Smith et al. Smith et al. [2023] introduces reinforcement learning (RL)
models to detect fraudulent activities by rewarding the model for accurately identifying
abnormal transactions. This approach takes into account the dynamic nature of fraud patterns
and allows the system to continuously improve its detection capabilities over time. The RL
model is updated using the following equation:

Q(st,a1)  Q(s¢,a¢) + @ |rey1 + 1 IIE}X Q(St41,a") — Q8¢ f-f-r)]

Where: - Q(st, at) is the action-value function at time t, - a is the learning rate, - rt+1 is the
reward for taking action at at state st, - y is the discount factor, - maxa’ Q(st+1, a’) is the
maximum expected future reward. This equation updates the action-value function Q based on
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the observed reward and the predicted future rewards, making the model adaptable to new fraud
tactics in real-time.

3.6 Transformer-Based Models

Additionally, Liu et al. Liu et al. [2023] propose the use of transformers, which are
primarily known for their success in natural language processing, to model sequential financial
data. The transformer model uses a self-attention mechanism to compute attention weights:

Attention(Q, K. V') = softmax (Q i T) Vv
Vdj
9)

Where: - Q is the query matrix, - K is the key matrix, - V is the value matrix, - dk is the
dimension of the key vectors.

This mechanism helps the model capture long-range dependencies in transac- tion
sequences, leading to more effective fraud detection. Smith et al. Smith et al. [2023] and Liu et
al. Liu et al. [2023] show that these advanced methods outper- form traditional models,
especially when dealing with large volumes of transaction data.

4Results

4.1 Time Series Analysis

We evaluated the framework using synthetic transaction streams enriched with anomalies
that resemble real-world fraud patterns. These streams simulate various types of fraudulent
activities, such as unauthorized account access, identity theft, and transaction manipulation.
This allows us to assess the model’s ability to detect subtle fraud patterns under controlled
conditions.

Figure 1 presents transaction amounts with detected anomalies. The model successfully
identifies suspicious spikes while maintaining low false positive rates during normal
fluctuations. The time series chart helps visualize the overall effec- tiveness of the model in
identifying anomalies within transaction data over time, providing a clear indication of the

model’s ability to separate fraudulent spikes from typical spending behavior.
Transaction amount (with anomalies)

p 3

30 A p

25 A

Value

20

15

2025-01-01 2025-01-02 2025-01-03 2025-01-04 2025-01-05 2025-01-06
Time

Figure 1: Time series of transaction amounts with anomalies detected by the proposed
model.

4.2 Residuals Distribution and CUSUM Analysis
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In this analysis, we evaluate the distribution of residuals and drift detection ca- pabilities.
Figure 2a shows the distribution of residuals, which approximates nor- mality, indicating that
the model is well-specified. This suggests that the residuals do not exhibit any significant bias
or inconsistencies. Figure 2b demonstrates the cumulative sum (CUSUM) analysis for drift
detection Ross [2015]. The CUSUM curve effectively monitors system stability, detecting any
shifts in behavior over time that could indicate fraudulent activity or changes in user spending
patterns.

Residuals histogram CUSUM of standardized residuals

9
5
USUM
>
-
-
> il
2
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S
-
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Residual Index

(a) Distribution of residuals (b) CUSUM of standardized residuals
Figure 2: Residual analysis and drift detection

4.3 ROC and Precision-Recall Curves

In Figures 3a and 3b, we present the ROC (Receiver Operating Characteristic) and
Precision-Recall curves. These curves show the model’s discriminative performance even under
extreme class imbalance Breunig et al. [2000]. The ROC curve (Figure 3a) visualizes the trade-
off between the true positive rate and false positive rate, while the Precision-Recall curve
(Figure 3b) focuses on the model’s ability to correctly identify fraudulent transactions. These
curves highlight the model’s strong performance in distinguishing fraudulent transactions from
legitimate ones.

ROC curve Precision-Recall curve
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(a) ROC curve (b) Precision-Recall curve
Figure 3: Performance evaluation curves

4.4 Graph-Regularization Performance

The graph-Laplacian regularization effectively propagated risk scores through shared
devices and merchants. Accounts with limited transaction history but connected to suspicious
neighbors were flagged accurately [Zhou et al., 2020]. This approach demonstrated a significant
advantage over purely individual models by detecting coordinated fraud attacks. Quantitative
results presented in Table 1 show that the graph-regularized model achieved higher precision
and cost utility compared to baseline methods.
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4.5 Evaluation

WWe used metrics specifically designed for imbalanced anomaly detection, as out- lined
by Ahmed et al. Ahmed et al. [2016]. These metrics are essential for evaluating fraud detection
systems where fraudulent transactions are much rarer than legitimate ones, making traditional
evaluation metrics less effective.

The following metrics were applied:

* Precision@k: Measures how many top-k alerts are true fraud

* PR-AUC: Robust measure under extreme class imbalance

* Cost-sensitive utility: Balances prevented fraud losses against investigation costs

Table 1: Performance comparison of different methods

Method Precision@100 PR-AUC Cost Utility
Rule-based 0.45 0.32 0.28
Isolation Forest [Liu et al., 2008] 0.58 0.41 0.35
Autoencoder [Lopez et al., 2017] 0.63 0.48 0.42
Proposed Method 0.79 0.67 0.58

Table 1 shows that the proposed optimization-driven framework outperforms baseline

methods, improving Precision@k by over 20% and demonstrating superior cost-effectiveness.
4.6 Code and Implementation

The code for this research automates data handling, model training, and evaluation. We
implemented models such as ARIMAX/SARIMAX and graph regularization, and conducted
experiments to validate their effectiveness in detecting anomalies in financial transactions.

The code was also used to generate graphs for time series analysis, residual distributions,
and performance evaluation curves like ROC and Precision-Recall, facilitating the visualization
of results and demonstrating the strengths of our approach.

Additionally, the use of code enabled automated comparisons between our model and
baseline methods, ensuring consistency and reproducibility. The full implementation, including
code and graphs, is available on GitHub for public access:

https://github.com/aru-nur-def/Numerical-Optimization-Methods-.git

SDiscussion

Incorporating modern deep learning techniques, such as transformers and graph neural
networks, has been shown to improve the scalability and interpretability of anomaly detection
models. Zhang et al. Zhang et al. [2023] demonstrated that graph-based methods can detect
anomalies more effectively by leveraging the network structure of financial transactions. This
allows for the identification of coordinated fraud attacks, which would be difficult to detect
using isolated transaction-level models.

The experimental results confirm that numerical optimization serves as the backbone of
effective anomaly detection systems Bishop [2006]. Several key in- sights emerge, summarized
in Table 2.
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Strengths Description
Temporal |ARIMAX/SARIMAX captures seasonal patterns and behavioral

Modeling cycles Hyndman and Athanasopoulos [2021]

Network Graph regularization enables detection of coordinated attacks

Awareness |[Zhou et al. [2020]

Adaptabilit Residual learning with robust optimization handles concept drift

y

Interpretabil [Each component provides explainable anomaly scores

ity
Table 2: Key strengths of the proposed framework.

5.1 Limitations
While the framework shows significant promise, there are some limitations, which are
summarized in Table 3.

Limitation Description

Computational Complexity |Increases with network size

Graph Quality Accuracy depends on graph completeness

Hyperparameter Tuning Requires careful selection of parameters

Table 3: Limitations of the proposed framework.

5.2 Practical Implications

The proposed framework can be deployed in real-time transaction monitoring systems,
offering several practical benefits, including:

* Early Fraud Detection: The system reduces false positives during real- time monitoring,
enabling quicker identification of fraudulent activities.

 Adaptability: The model adapts to evolving fraud strategies, ensuring it remains effective
as fraud tactics change over time.

* Regulatory Compliance: The framework provides explainable anomaly scores, which
help meet transparency requirements and facilitate compliance with regulatory standards.

These practical implications demonstrate the framework’s utility in enhancing fraud
detection systems while ensuring efficiency and regulatory compliance.

6Conclusion

Numerical optimization is central to building reliable anomaly detection systems for
financial transactions [Ahmed et al., 2016]. The proposed framework integrates state-space
models for input stabilization, ARIMAX/SARIMAX for temporal structure, graph
regularization for relational knowledge, and residual learning for adaptability.

The approach scales to millions of transactions, maintains interpretability for regulatory
compliance, and adapts to new fraud strategies in real time. Experimental results demonstrate
significant improvements over traditional methods [Liu et al., 2008].

6.1 Future Research Directions
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Future research should combine deep learning with federated learning to improve fraud
detection while preserving data privacy, as shown by Liu et al. [2023]. Additionally, Chen et al.
[2023] discuss the application of hybrid models that combine reinforcement learning and graph-
based optimization, which can provide even greater flexibility in detecting both known and
unknown fraud patterns in real-time.

Liu et al. [2023], Chen et al. [2023] highlight that the integration of these cutting-edge
methods has the potential to revolutionize how financial institutions approach fraud detection,
making systems more adaptable and scalable.

*Deep learning architectures: Optimized for streaming transaction data with attention
mechanisms [Lopez et al., 2017]

* Online convex optimization: For continuous model updating without retraining

* Federated learning: Preserving privacy across financial institutions

* Explainable Al: Enhancing model interpretability for regulatory requirements

* Multi-modal learning: Incorporating text and image data from transaction contexts

This study demonstrates that optimization is not merely a technical detail but the
foundation of effective financial anomaly detection systems capable of adapting to the evolving
landscape of financial crime.
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3AH ’KOHE O9KOHOMMKAJIBIK F'bIJIBIMJIAPBI - OPUINYECKUE U
IKOHOMMUNYECKHUE HAYKMU - LEGAL AND ECONOMIC SCIENCES

YK 336.6
TypcoinOaeBa Apaak bakbIT:KaHOBHA
Maructpant (EMBA)
Kazaxcrancko-bpuranckuii TeXHUYECKUH YHUBEPCUTET
(r. Anmmarsl, KazaxcraH)

METO/bl OHEHKHU U IIYTHU YJIYUYIIEHUA PUHAHCOBOI'O COCTOAHUA
HNPEAITPUATHUA

Annoramusi. OnieHka (UHAHCOBOTO COCTOSIHMSI KOMIIAHWUW SIBJISETCS  KJIIOYEBBIM
dakTopoMm i oOecrieueHUss €€ CTaOWIBHOCTH M KOHKYPEHTOCIIOCOOHOCTH B YCIIOBUSX
MOCTOSIHHO MEHSIOLIEHUCS SKOHOMUYECKOU Cpebl. B JaHHOW cTaThe pacCcMaTpUBAIOTCS METOBI
W UHCTPYMEHTHI, WCHOJIb3yeMbIE Ji1 aHalu3a (PUHAHCOBOTO TMOJIOKEHUS TMPEAIPUSITHUS.
OcHoOBHast 1eIb HCCJICOBAHUS 3aKIIOYACTCS B M3YYEHUU COCTOSIHUS OpraHu3alud ¢
MIPUMEHEHUEM COBPEMEHHBIX METOJMK U BBISIBICHUU BO3MOKHOCTEH JJIsI €ro yKperieHus. Jis
JTOCTUKEHHUS CTPATeTMUECKUX IeJied paccMarpuBaeTcs auBepcudukanus OuszHeca. MeTombl
OIIEHKH (PMHAHCOBOM YCTOMUYMBOCTH UTPAIOT BaXKHYIO POJIb B CTPATETUUECKOM YMIPABJICHUU, U
ATa CTaThsl MPEMJIOKHUT Oosiee IIyOOKOe MOHMMAHUE AAHHOTO aclekTa, a TakXke O003HAUUT
BO3MO>KHBIE HAIIPABJICHUS [IJI1 PA3BUTHUA.

KiroueBble cjioBa: GuHAHCHI, KOHKPETHAs cpeia, OTYETHOCTD, OaIaHC, MPUOBLIb.

B yCnoBHUSX COBPEMEHHBIX peajuii OCTPOW KOHKYPEHLHMHU U CTPEMUTEIIBHBIX MEPEMEH B
Ou3Hec-cpene MoHMMaHue (PMHAHCOBOTO COCTOSIHUS KOMIIAHUU MPHOOPETAEeT MEPBOCTEIICHHOE
3HauUeHHUE I €€ yCHemHoro (PyHKIMOHMpOBaHUS W pocTa. dDuHAHCOBas yCTOWYMBOCTH U
OJlaromonyure TPEANpUATAS OTPaKaeTcs B TaKUX XapaKTePUCTUKAaX, KaK JIOCTYIMHOCTh
JICHEKHBIX ~ CPEJICTB, MPUOBUIBHOCTh, CIOCOOHOCTH  BBIMIOJHATH  00s3aTE€IBCTBA U
PE3yIBTAaTUBHOCTH UCIIOJIb30BAHUS PECYPCOB. AHAIHM3 ATUX KIFOUYEBBIX IMOKA3aTEICH MO3BOJISCT
3aMHTEPECOBAHHBIM JIMIIaM BBIHOCHUTH B3BEIICHHBIC CYXIEHUS, (POopMHUPOBATh 3(PPEKTHUBHBIC
TJIaHBl ¥ MUHAMH3UPOBATH MOTEHITNATBHBIC YTPO3HI.

OcHOBHBIE METONBI aHaMM3a (UHAHCOBOTO COCTOSIHHS TIPEANIPUSATHS  SIBISIFOTCS
cleyIolue:

1. ®uHAHCOBBIN aHAIN3 — 3TO MPOIIECC OIEHKH (PMHAHCOBOTO IMOJIOKEHUS KOMITAaHUH Ha
OCHOBE OIIPECIICHHBIX KIIOUEBBIX TOKasareiield. Ha mpakThke NPUMEHSIOTCS pa3IuvHbIC
MeTOoAbl (PMHAHCOBOTO aHajau3a. Bce OHW MOApa3ymMeBalOT MCIOJIb30BAaHUE JAHHBIX
OyXTaJITepCKOTO y4yeTa U (PMHAHCOBOM OTUYETHOCTH TEKYIIUH U mpornenmuii nepuoasl. [TomHas
KJaccu(uKaIys BKIIOYACT B CEOsI CIETYIOIINE METO/IbI:

- BEPTUKAIBHBINA (CTPYKTYPHBIN) - OCHOBHAS 3aJladya BEPTUKAIBLHOTO aHAIN3a COCTOUT B
BBISIBIICHUU JIOJIM KaKJOM CTaThMl B 0O0IIeM oObeMe OalaHca W TMOCIEAYIONEM CpaBHEHUU
MOJIYYCHHBIX JaHHBIX C TIOKa3aTeIMH TPEIbIIYIIEro IMepuojaa. AHamu3 MOXET ObITh
BBITIOJIHEH KaK IO MCXOJHOW, TaK M 10 arpermpoBaHHON oT4eTHOCTH. OH J1aeT BO3MOXKHOCTh
IPOAHATU3UPOBATH COOTHOLIEHUE MEXKIY aKTUBAMH, COOCTBEHHBIM U 3a€MHBIM KalMTaJIOM, a
TaK>Ke MPOCIEIUTh CTPYKTYPY KanuTana, pa3/iejuB €ro Ha COCTABIISIIOIINE DJIEMEHTHI.
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- TOPU30HTAIbHBIN (IUHAMUYECKHIA) - HAIPABJIEH HA BBISIBICHUE JUHAMUKHU MOKa3aTeaei
OTYETHOCTH 3@ ONPEIEICHHBIM MPOMEXYTOK BpPEMEHH U IMOCIEIYIOUIYI0 OLIEHKY 3THX
U3MEHEHUH. {7151 3TOro aHanm3a COCTaBJISIOTCS aHATMTUYECKHE TAaOJHUIIbI, KyAa 3aHOCSATCS Kak
abCoIOTHBIC 3HaUEHUsI 0ATaHCOBBIX MOKa3aTelNel, TaKk U MOoKa3aTelld OTHOCUTEIBHOIO TEeMIIa
pocta (WM CHIKEeHMsI). B kauecTBe MCXOAHOM MHPOPMAIIMK UCTIONIB3YIOTCS Oa3UCHBIE TEMIIbI
pocTa (WM CHIDKEHHS) 3 TIPEIbIAYIIIE TePUOIbI.

- CpPaBHUTEIBHBIA - ATOT BUJ CTPOUTCS HA OCHOBE BEPTHKAJIHLHOTO U TOPU3OHTAIBHOIO
aHanu3a. AHaJIUTUYECKOE CPaBHEHHUE MPOBOJAT MO TPEM TpylmaM IMOKas3aTelel: CTPYKTYpPbl
OaslaHca; TMHAMUKH OajlaHca; CTPYKTYPHOM TMHAMUKH OalaHca.

- UHTETpaJIbHBIN ((haKTOPHBI) - UCCIIEAYET BIUSHUE OTACIbHBIX IEPEMEHHBIX Ha OOIIYIO
BEJIMYMHY, UCIIOJIb3Ys KAK J€TEPMUHUPOBAHHBIC, TAK U CTATUCTUYECKUE METO/bl. DTOT aHAJIU3
MOXET OBITh MPSIMBIM HWJIK OOpaTHBIM. B 0oOpaTHOM ciydae, BMECTO aHaln3a, MPOUCXOIUT
CUHTE3 — OT/JEIbHbIE KOMIIOHEHTHI OOBEAUHSIOTCS B €IUHOE LIEIIOE.

- TPEHIOBBIM - MpU TPEHAOBOM aHaIU3€ (UHAHCOBOM OTYETHOCTU CPABHUBACTCS
TEKYILME IMOKa3aTeNqu ¢ 0a30BBIMM, BBIUMCISAA, HACKOJIBKO OHU OTKIIOHSOTCS. Ilo cyTu, 3TO
Pa3HOBHUJIHOCTh TOPU30HTAJIBHOIO aHaliu3a, KOTOpas IOMOTaeT MpeACKa3blBaTh OyayllIue
M3MEHEHUS B pa3IMYHbIX TMOKa3aTensx. [l mnpoBeneHus Takoro aHaiusza Tpedyercs
IIPUMEHEHUE MaTEMaTUYECKUX METOJIOB.

- MeTo KO3(p(UIMEHTOB - JAaHHBIM METOJ MIpeJCTaBisieT coOOM pacdyeT OTHOIICHUM
nokasaresnel OT4eTHOCTU ((PUHAHCOBBIX KOA(PPUIMEHTOB) M ONPECICHUE MX B3aUMOCBA3EH.
®unHaHcoBble KOAI(D(PUIMEHTH XapaKTEpU3YIOT CIEAYIOIIME CTOPOHBI HKOHOMUYECKOU
NEATEIbHOCTH MPEAIPHUITHS:

1) mnaTtexkecnocoOHOCTh - CIMOCOOHOCTh KOMIIAHMHM IOramiarb CBOU JIOJITOCPOYHBIE
00s3aTeNbCTBA M COXPAHATh (PUHAHCOBYIO YCTOMYMBOCTH (KOA(DPUIMEHT aBTOHOMUH,
K03 bULreHT (PUHAHCOBOW 3aBUCUMOCTH, KOAIPPUIHUEHT 0OECreYyeHHOCTH COOCTBEHHBIMU
00OPOTHBIMU CPEJICTBAMH).

2) JUKBUAHOCTh - CIIOCOOHOCTh KOMIAHUM TOramaTbh CBOM KpPaTKOCPOUHBIE
o0s13atenbeTBa (KOADPUIUEHT TeKyIel TUKBUAHOCTH, KOG PUIIMEHT ObICTPON JMKBUIHOCTH,
K03 GULIMEHT aOCOIIOTHOMN JTMKBUAHOCTH).

3) nenoBasi aKTUBHOCTb - HACKOJBKO 3(PPEKTUBHO KOMMIAHUS KCIONb3YET CBOM AKTHUBBI
Uit monydeHus jgoxona (koadduimeHtT o000paurMBaeMOCTH aKTHBOB, O0OpAavyMBAEMOCTb
3aracoB, 000payMBaEMOCTb J1€OMTOPCKOM 3aJJ0JKEHHOCTH, 000pauMBaeMOCTh KPEAUTOPCKOU
3a7J0JDKEHHOCTH).

4) peHTa0eNbHOCTH - MPUOBUIBHOCTH IE€ATEIHHOCTH KOMIAHUU (PEHTA0EIbHOCTD MPOJIAXK,
pEeHTA0ENbHOCTh aKTUBOB, PEHTA0EIBHOCTh COOCTBEHHOTO KalWTala, pPEHTA0eIbHOCTh
MPOAYKIUN).

5) pblHOYHAs AKTHUBHOCTH ([JIsl AKIIMOHEPHBIX OOIIECTB) - KaK PHIHOK OILICHUBAET
KOMMaHUI0 (K03(hdUITUEHT PRIHOYHOM IIEHbI aKIMH, TUBUICHIHBIN BBIXO).

2. VYmpaBieHYECKUMH aHaAIU3 - HAleJIeH Ha BBISBICHUE CHJIBHBIX U CIa0bIX CTOPOH
yOpaBJi€HUs, YIy4ylleHUE TMPOLECCOB M TMOBbIIIEHUE OOLIEH MNpPOU3BOJUTEIBHOCTH U
KOHKYPEHTOCIIOCOOHOCTH OpraHu3alvy. YTNpaBJIE€HYECKUW aHaIU3 TaKXKe MpelHa3HauyeH s
MOJIYYEHUs]  JJOCTOBEPHOTO  MPEACTABICHUS O  CHOCOOHOCTHM  CHUCTEMBbI  YINpaBIICHUS
OpraHu3alye:

- OLIEHMBATh U3MEHEHUs1 BO BHYTPEHHEN U BHEIIHEW Cpeie OPraHu3aluy,

- OIIPENEIATh TEHACHIUHU 3TUX U3MEHEHUH,
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- BbIpa0aThIBaTh HA X OCHOBE OOOCHOBAHHBIE LIEIIH,

- BbIpa0aThIBaTh U OCYIIECTBIISATh TOYHBIE YNPABIAIONIME BO3ICHCTBUA HA COCTABHBIC
YacTHU OpraHu3aIuy s 3PPEKTUBHOTO TOCTHKEHUS TOCTABICHHBIX 1emeit [1].

DUHAHCOBOE COCTOSHUE OpPraHr3allii UMEET MEPBOCTENEHHOE 3HAYEHNUE B COBPEMEHHOM
peiHOYHOM cpene. [TorToMy HEOOXOAMMO M3YYHUTh KIIFOUEBBIE CIIOCOOBI OIEHKU M aHaiu3a e
(rHaHCOBOM paboOThI, paccMaTpuUBasi MX uYepe3 MPU3MY B3IJIA0B Pa3IMYHBIX 3KOHOMHUCTOB.
3HauMTENbHBIN BKJIaA B 3Ty obnacth BHec mnpodeccop B.A. Komaner [2]. On npennaraer
OLICHHBATh (PMHAHCOBYIO YCTOWYMBOCTh KOMIIAHWHU, IPUHUMAs BO BHUMaHUE KakK OirpKailiue,
TaKk M OTHAJIEHHBIE TOPU3OHTHL. [IpM KpaTKOCPOUHOM aHaNIM3€ KIIOUYEBHIMU CTAHOBATCS
MOKa3aTelu JUKBUAHOCTA M IUIATEKECIOCOOHOCTH, OTpPa)Karollhe BO3MOXKHOCTb KOMIIAHUU
BOBpEMSI U B MOJHOM OOBEME TMOTramiaTh CBOM KPATKOCPOYHBIE AOJITU. B monrocpodHoi
MEPCHEKTUBE BAKHYIO POJIb UTPAET CTPYKTypa (PMHAHCUPOBAHMS U CTENEHb 3aBUCHMOCTH OT
BHEILIHUX HWHBECTOPOB U KpeautopoB. B. KoBaneB paszmmyaer JBa moaxojJa K aHalu3y:
YOPOLIEHHBIN U AeTalbHbIM. /[ mpoBeneHus (UHAHCOBOTIO aHaliHM3a OOBIYHO HMCHOJB3YIOT
HanOoJiee COJEPKATEIbHbBIE TOKYMEHThl — OTYET O MPUOBUIAX U YOBITKaX U OyXranTepcKui
OaslaHc. AHanM3 3TUX OTYETOB IO3BOJIIET OINPEICIUTh OCHOBHBIE HAIIpaBICHUS pPa3BUTHUSA
koMmranuu. Kpome TOro, B Mpolecce aHajau3a YYUTHIBAIOTCS IPOU3BOACTBEHHBIE IaHHbBIE,
uH(popMalus o napTHEPaX U KIMEHTaX, a TAK)K€ BHyTPEHHUE TOKyMEHTHI peanpusarus [3].

JUis OueHKH (PUHAHCOBOTO IIOJIOKEHUS KOMIIAHWM Ba)XKHO paccMaTpuBaThb OTYET O
npUOBLIAX U YOBITKAX, OTUYET O IBUKEHUU JIEHEKHBIX CPEACTB, OanaHc, OTYET 00 U3MEHEHUSX B
KanuTajJe. OKOHOMUYECKMM aHalu3 MPEANoJaracT ONpeNeNIeHuE  pe3yJIbTaTUBHOCTU
NPOU3BOJCTBA M BBISBICHUE KIIOYEBBIX (DAKTOPOB, BO3JCHCTBYIOIIMX HA HUTOTOBBIC
nokazatenu. Cpenu OOIIEMPUHATHIX CIIOCOOOB aHajnW3a MOXHO BBIJICIUTh HAOIIO/ICHUE,
COMOCTaBJIEHUE, pa30MBKY Ha COCTABIISIOIINE, METOJIbI AHAJIOTHI, BBISIBIIEHUE B3aMMOCBSI3EH U
MPUMEHEHNE MAaTEMAaTUYECKUX MOJIETIEN.

BHyTpeHHSIT OLEHKa MPOBOAUTCS COTPYAHUKAMHU KOMIIAHUH, ayJUTOpPaMH WIH
aHAJIUTHKAMHU, ONUPAasICh HA MH(DOPMAMOHHYIO 0a3y JaHHBIX, B TOM YKCIIE€ U HA aKTyaJIbHbIE
nanuele. [Ipy mpoBeneHHM aHaIu3a KIFOYEBBIM SIBISIETCS OompezesieHne (akTOpoB U MPHUUMH,
BO3JICUCTBYIOIIMX HAa COCTOSIHUE M W3MEHEHUE (PUHAHCOBOrO MOJIOKEHUS (QUpMbl. Takxke B
paMKax BHYTPEHHEro aHajiu3a MIIYyT CHOCOObl ONTUMHU3ALMU pabOThl  OpraHU3ALMH.
@DaKkTOPHBINA aHATU3 CIOKHBIX CUCTEM SBIIETCS TEOPETUUECKUM (PYHIAMEHTOM ISl TOAOOHOTO
(vHaHCOBOTO aHA/M3a. B oTinuymMe OT Hero, BHEIIHWM aHaIu3 (OKYyCHPYETCs Ha MyOTUYHBIX
(MHAHCOBBIX OTYETaX, PACCUUTAH Ha Pa3sHOOOPA3HYyIO ayJIUTOPUIO, UMEET pa3jIUyYHbIe IeNU U
MHTEPECHl U OTJIMYaeTcs Ooubleii mpo3padHocThio. Kak npaBuiio, on 0osiee CTpyKTypUpOBaH U
MeHee NoJapoOeH. B cpaBHEeHNM, BHYTpEHHUN aHAINU3 3aHUMAeT OoJIblle BPEMEHH, TaK Kak He
CBOJUTCS K TOBEPXHOCTHOMY PAaCCMOTPEHHMIO KOMIIAHWH, a MpEeInojaraer yriryOJeHHbIN
aHaJIU3 OTIEIbHBIX MOAPA3IeICHUMN, HAIIPABJICHUN U aCCOPTUMEHTA.

ObecnieyeHrie CTaOMIBHOTO (PMHAHCOBOTO COCTOSIHUSI — HEMPEPBIBHBIN MPOLIECC B KU3HU
KOMITaHUH, TIO3TOMY €0 aHaJIU3 BKJIKOYAET HE OJUH, TyCTh U KIKOYEBOH, TOKa3aTellb, a UEeIbId
KOMILJIEKC: TUIaTE€KECIOCOOHOCTh, JIMKBUJIHOCTh, TEKyIIHMEe JOJITM W JApyTrHue, [arollue
MCYEPIBIBAIONIYIO KAPTHHY SKOHOMUYECKOTO MOJIOXKEHUS OpraHU3alUu.

DuUHAHCOBBIM aHAIU3 TPEACTaBIsACT COOOM HAOOp METOAOB i cOOpa, 0OpabOTKH U
OLIEHKH KQ4E€CTBEHHBIX U KOJMUYECTBEHHBIX JAHHBIX, CBSI3aHHBIX C (PMHAHCOBOM NEATEIHHOCTHIO
npeanpuATys. B ycnemHsx opraHu3anusx OH TECHO CBSI3aH C YNPABIECHYECKUM aHAJIU30M, YTO
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MTO3BOJISIET CBOEBPEMEHHO BBISBJISITh OTPHULIATENIbHBIE TEHJACHUUHU, YCTPAHITh UX M yCHIINBATh
MTOJIOKUTEIBHBIEC ACTIEKTHI.

[Tonck >QQeKTUBHBIX CHOCOOOB YKpEIieHUs (PUHAHCOBOTO TIOJOKEHUS SIBISIETCS
[EHTPAJbHBIM 3JIEMEHTOM paboThl (prHAHCOBOrO MeHemkMeHTa. [lepen BHeapeHueM mep Mo
YJIy4LIEHUI0 HEOOXOAMMO OIPENEIUTh KIIIOUEBbIE HAIpaBJICHUs (PUHAHCOBO-XO3AHCTBEHHOM
JESITEIbBHOCTH, KOTOpBIE TPEOYIOT NMepepadOTKU U OoNTUMU3auuu. s ycnemHol peanusanuu
CTpaTeruy yKperieHus: ((MHaHCOBOW yCTOMYMBOCTH BaXHO pa3paboTaTh CTpaTErM4ECKUi IJ1aH,
PEeIyCMaTPUBAOIINN  HCIIOJIB30BAHUE KOMIUIEKCA B3aUMOCBS3aHHBIX HHCTPYMEHTOB U
MOJIXOJ0B, HAalpaBJICHHBIX HA ONTUMHU3ALMI0 (UHAHCOBBIX IOTOKOB, CHUXEHHE PHUCKOB U
CO3JaHuE JOITOCPOYHON LIEHHOCTU HAIIPaBJICHHBIX Ha!

1. ONTUMH3AIUIO OTIEPAITMOHHOM JIEATEIHbHOCTH U MOBBIIIEHUE () PEKTUBHOCTH:

- CHCTEMHOr0 aHajiM3a W KOHTPOJIA 3aTpaT: BHEAPEHHE COBPEMEHHBIX METOJ/IOB
OIO/KEeTUPOBAaHUS, HOPMHUPOBAHUS, MOHUTOPHHIA MCIHOJHEHUS OIOHUKETOB W BBISIBICHUS
He?(D(PEKTUBHBIX PACXOIOB.

- ONTUMU3ALMHU TPOU3BOJCTBEHHBIX IPOIECCOB: MOBBIIEHUE MPOU3BOIUTEIBLHOCTH,
CHW)KEeHHUE Opaka, BHEIpEHUE OEpEKIMBOTO IPOU3BOJICTBA.

- ymnpaBiieHUs OOOpOTHBIM KamuTajgoM: J((EeKTUBHOE yOpaBJICHHE 3aracamMi,
NeOUTOPCKON M KPEIUTOPCKOM 3a0KEHHOCTBIO /1711 BBICBOOOYKACHMSI IEHE)KHBIX CPE/ICTB.

- 1M(poBU3ALMM M aBTOMATHU3allMM: BHEAPEHUE HWH(OOPMALMOHHBIX CHUCTEM IS
YIJIyUIICHHs] yUeTa, aHAJIN3a U IPUHATUS PEILICHHUM.

2. YiydiieHue CTpyKTYphl KanuTasa U MpuBjieyeHue PUHAHCUPOBAHMUS:

- TUBEpCU(PHUKAUU UCTOYHUKOB (PMHAHCUPOBAHMSI: MPUBJICUEHNE KAK JI0JITOBOrO, TaK U
AKIIMOHEPHOT0 KanuTania, UCII0Ib30BaHUE PA3IUYHBIX BUJOB KPEJIUTOB U 3aIMOB.

- ONTUMH3ALMHU CTPYKTYpPbl JOJTOBOTO (DMHAHCHUPOBAHUA: CHH)KEHHE CTOMMOCTH
3a€MHBIX CPEJICTB, MTPOJIJIEHUE CPOKOB MOTAlIEHUs, pePUHAHCUPOBAHUE.

- TPUBJICYECHMS] HWHBECTHUIMI: pa3padOTKa MPUBIEKATEIbHBIX WHBECTUIIMOHHBIX
MPEAJIOKEHH, MOUCK CTPATErMUYE€CKUX NHBECTOPOB.

- TOBBIIIEHUS COOCTBEHHON KANMHUTAIM3ALMKU: PEUHBECTUPOBAHME NPHUOBUIM, BBITYCK
JIOTIOJIHUTEJIBHBIX aKIui (TTpu HE0OOXOIUMOCTH).

3. Ynpasnenue GUHAHCOBBIMU PUCKAMMU:

- WJEHTU(pUKALUU, OUEHKH U XEDKUPOBAHUS PUCKOB: YIPABICHUE BaJIIOTHBIMHU,
IIPOLICHTHBIMU, KPEAUTHBIMH, ONIEPALMOHHBIMU U PHIHOYHBIMU PUCKAMU.

- cO3/1aHue pe3epBOB U (POHAOB: GOPMUPOBAHUE MOTYIIKH 0€30MaCHOCTH I TOKPBITUS
HENPEIBUCHHBIX PACXO0B U CHI)KCHUS BIUSHUS HETaTUBHBIX (DaKTOPOB.

- BHEJPEHHE CHUCTEMBl BHYTPEHHETO KOHTPOJS W ayAuTa: g BBISBICHUS U
MpeaoTBpaIieHus: GPUHAHCOBBIX HAPYIICHUA U OMIHOOK.

4. Pa3zBuTre OU3HEC-MOJIEIN U POCT 10XOJ0B:

- muBepcu(pUKaUU MPOAYKTOBOIO MOPT(EIs U PHIHKOB COBITA: CHUKEHUE 3aBUCUMOCTHU
OT OAHOTO BUIAa MPOAYKIIMH WIIA OJHOTO PHIHKA.

- TIOBBIIICHHUS] KOHKYPEHTOCHOCOOHOCTH: YIIYYIIEHHE KauyecTBa MPOIYKIUU/YCIYT,
pa3BUTHE MapKETUHTOBBIX CTPATErHil.

- pa3pabOTKK HOBBIX MCTOYHUKOB J10XOJIa: BHEAPEHUE HOBBIX MPOAYKTOB/YCIYT, BBIXO]
Ha HOBBIE CETMEHTHI PhIHKA.

- yOpaBJE€HUs LEHOBOM MOJUTHKOM: IPOBEICHUE TI'PAMOTHOM LIEHOBOW IOJINTHKH,
o0ecrneunBaroIIel ONTUMAIbHOE COOTHOILIEHUE 1IEHBI U KaueCTBa.

65



«Central Asian Scientific Journal» Ne3 (27) — Uonb — CeHmabps 2025

Central Asian
Scientific
Journal

5. lHBeCTUIIMOHHOW AKTUBHOCTH U OJATOCPOYHOTO PA3BUTHAL:

- IPUOPUTHU3ALMN WHBECTUIIMOHHBIX MPOEKTOB: BBIOOP MPOEKTOB C BHICOKOM OTAAUEH U
HU3KUMHU PUCKAMH.

- 3¢ ¢deKTUBHOTO YIpaBICHUA WHBECTHIHMSIMH: KOHTPOJb 3a XOJOM peaau3aluu
IIPOEKTOB, OLIEHKA UX PE3yJIbTATUBHOCTH.

- WHHOBAIIMOHHOW JEATEJIbHOCTH: WHBECTUPOBAHUE B HAYyYHO-HUCCIEAOBATEIIBCKUE U
OTIBITHO-KOHCTPYKTOPCKHE PaOOTHI AJIsl CO3/1aHUS HOBBIX MPOJYKTOB U TEXHOJIOTHIA.

6. Coznanus >pPpeKTUBHOIN crucTeMbl (PUHAHCOBOTO IJIAHUPOBAHUS U aHAIU3A:

- pa3pabOTKU JOJATOCPOYHBIX (PMHAHCOBBIX IPOTHO30B: MPOTHO3UPOBAHUE JEHEKHBIX
IOTOKOB, MPUOBLIN, IOTPEOHOCTH B (PMHAHCUPOBAHUH.

- PeryJIIpHOTO MOHUTOPHHTA KIIIOUEBBIX (hrmHAHCOBBIX Tokasareneir (KPI): mus omenku
Iporpecca 1 CBOEBPEMEHHOI'O BHECEHUSI KOPPEKTHPOBOK.

- IPUMEHEHUs CIEHAPHOIO aHaliM3a: JJIsl OUEHKH BIUSHUS DPA3JIUYHBIX BHEIIHUX WU
BHYTPEHHHUX (PAKTOPOB Ha ()MHAHCOBOE COCTOSHUE.

B nenom, crpaTterndyeckuil iiaH J0JKEH MPe1yCcMaTpUBaTh UCIIOIb30BAHUE:

- POAKTUBHOIO MOAXO0A K YIPABICHUIO (PUHAHCAMU, a HE PEAKTUBHOTO.

- TMOKOCTH M aIalITUBHOCTH JIJIs1 pEarupOBaHMs HA U3MEHEHUS BHEIIHEW CPEbI.

- KOMIUJIEKCHOT'O BUJIEHUS BCEX ACMEKTOB (PMHAHCOBOM AESITEIBHOCTH.

- IOCTPOEHMSI IPOYHBIX OTHOILIEHUH C OaHKaMU, THBECTOPAMH U MTOCTABILUKAMH.

- OOGyueHus U NOBbIILIEHUS KBaIM(UKAIMK (PUHAHCOBOTO MEpPCOHAA.

IMeHHO TakoW MHOTOTpaHHBIA MOJAXOJ IMO3BOJIUT OOECIEUYUTh HAJEKHBIA (DYHIAMEHT
U1 POCTa, CTAOMJIBHOCTH M YCHEIIHOTO (PYHKIIMOHUPOBAHHUS OpPraHU3alMU B JIOJITOCPOYHOU
NIEPCIIEKTUBE.

KitoueBoii 3amadeil sBisieTcss BbIOOp HamOOJiee BBITOAHBIX HMCTOYHUKOB M (popm
BHeIIHEro (uHaHcupoBaHus. Hanpumep, npuoOpereHre 0O0OpyAOBAaHMS B JM3UHT HEPEAKO
OKa3bIBaeTcs 00see IKOHOMHUYECKH OMPAB/IaHHBIM, YEM HCIOJIb30BAaHUE OAHKOBCKUX KPEAUTOB.
Taxxe BaXHO CHOPMHUPOBATH YETKUHU IUJIaH MO COKPALIEHUIO 3aJ0JKEHHOCTU KOMIaHWU. B
mporecce pa3pabOTKU PEIICHUN JUIsl yJIydlleHus (PUHAHCOBOTO COCTOSIHUSI HEOOXOAMMO
MPOAHAJIM3UPOBATh AKTUBBI KOMIIAHWHU, 0OJiee PAIMOHAIBHO HCIOJIb30BaTh MOMEIIECHUS U
00opyI0BaHuE, a TaKKe M30aBUTHCS OT HEAP(DEKTUBHBIX OCHOBHBIX CpeAcTB. [Ipu 3TOM BaxHO
YUUTBHIBaTh NMOTEHIMAIBHBIE PUCKH, CIIOCOOHBIE HEraTUBHO OTPa3UThCS Ha OU3HECE, 4TOObI
MUHUMHU3UPOBATh BO3MOXKHbIE YOBITKM. OCHOBHBIMU AaclEeKTaMHM MOBBIIIECHUS (PUHAHCOBOM
YCTOWYMBOCTHU SIBJISIFOTCSI YKpEIUIEHUE BHYTpEHHEH (PUHAHCOBOW AMCUMILIMHBI M BHEAPEHUE
3G (dEeKTUBHBIX YIPABICHYECKUX MeXaHu3MOB. Cpeau NOMyJSApHBIX METOJOB YIIyUIIeHHS
(MHAHCOBOT'O COCTOSIHUSI MOKHO BBLACITUTH PEATU3ALUI0 KPETUTHON MOJUTUKU, HAIIPABJICHHOM
Ha CHI)KEHHE KPETUTOPCKOM 3a0PKEHHOCTH, a TAK)KE BHEJIPEHHE CUCTEMBI OI0JKETUPOBAHMUS,
KOTOpas JJOTUYHO MPOJOJKAET PAa3BUTHE YIIPABIECHYECKOT0O YUeTa B KOMITaHUH [4].

[IpeanpusaTust 4acTo CTATKUBAIOTCA C BBI30BAMM, KOTOPBIE MPEMSTCTBYIOT MOBBIIICHUIO
(¢ (PEeKTUBHOCTU UX (PUHAHCOBOM NEATEILHOCTH M YKPEIIEHUIO (PMHAHCOBON YCTOWYMBOCTH,
€CJIM OHU MPOJIOJBKAIOT COCPEA0TAYMBATHCA UCKIIIOYUTENIEHO HA OCHOBHOM BHJIE JI€ATEILHOCTH.
[TorTOMy O1HMM M3 HanboJIee NEPCIEKTUBHBIX HATIPABICHUM JIJISl JOCTUKEHUS CTPATErnueCKUX
1enen saBisieTcs quBepcudukaiys OusHeca.

JuBepcudukanuss 6M3Heca — 3TO PACIIUPEHUE NEATEIBHOCTH KOMIIAHMU C TOMOIIBIO
3alycKa HOBBIX MPOAYKTOB, YCIYI WJIM BbIXOJIa Ha HOBBIE PBIHKHA. Takol MOAXOJ CHHUYKAeT
ySI3BUMOCTh KOMITAaHUM Tiepe]] KojeOaHUsSMU B OJHOW cepe WM CIOPOCOM Ha KOHKPETHBIH
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ToBap, ¢opmupys Oonee HAASKHYI0O U YCTOHUMBYIO CTPyKTypy. JuBepcuduxarms
MUHHMH3UPYET PUCKHM W ONTUMHU3ZUPYET HCIOJb30BAHUE AKTUBOB, IIOCKOJBKY JTOXOZbI
MOCTYMAOT U3 Pa3IMYHbIX HNCTOYHUKOB, YTO IIO3BOJIIET KOMIIAHMM TMOKO pearupoBaTh Ha
PBIHOYHBIE U3MEHEHUS U IPUBJIEKATh 00JIEe IHPOKYIO ay AUTOPHIO.

[TonoxuTenbHbIE CTOPOHBI TUBEpCU(DUKAIIUN OM3HECa TAKUE Kak:

- CHIDKEHHE pHUCKOB. Pa3BuBasg HECKOJIbKO HaNpaBJICHUM, KOMIAHUS YMEHBIIAET
3aBUCUMOCTh OT OT/EJIIBHOTO CErMEHTa pbIHKAa WM MPOAYKTa. IJTO IMOMOTaeT CMSTYUTh
BJIMSIHUE HEMIPEIBUACHHBIX U3MEHEHUI B 9KOHOMUKE HIIA OTPACTIH.

- pacuMpeHue KIMeHTCKo 0a3bl. [IpuBieueHre HOBBIX KIIMEHTOB U MPEIOCTaBICHUE UM
0oJiee MUPOKOHN JIMHEUKHU IPOJYKTOB M YKPEILJICHUE MTO3UIIMNA HA PBIHKE.

[TprMeHUMBI OCHOBHBIE METOIbI JUBEPCUDUKAIINHN:

1. Apanrtanms. J[aHHBIM TTOAXOJ TMO3BOJSIET YBEIWYUTHh ACCOPTHUMEHT MPOAYKLMU,
3(QPEeKTUBHO  HCMHOJIB3Ys  CYIIECTByIOlIlee OOOpyJIOBaHME W  TlepcoHan Ha  Oase
(YHKIMOHUPYIOMIMX TPOU3BOICTBEHHBIX JTMHHM.

2. DKchmaHcusi TMOApPa3yMEBAeT pACIIMPEHUE aCCOPTHUMEHTA IIyTEM BHEIPEHHS
COBEPILIEHHO HOBBIX IMPOJIYKTOB, CIIOCOOHBIX BBIBECTH KOMIIAHUIO HA HOBBIE PBIHKH, & TaKkKe
CO3JaHUE JIOMOJHUTENbHbIX (QuinanoB. Takasg cTpaTervss OpUEHTUPOBAHA Ha TMOBBILIECHUE
3¢ (deKTUBHOCTH OM3HECA U TOCTHKEHNE 3HAYUTEIbHOTO YBEIMUEHUS TPUOBLIH.

3. [lornouieHue npeacTasisieT co0OM cTpaTeruio, Mpu KOTOPO pyKOBOJICTBO (PMHAHCOBO
CTaOMJIBbHOW KOMIIAHUM NPUOOpPETaeT MEHBUIYI0 (UPMYy C TMEPCHEKTUBHBIM IMPOIYKTOM U
UHTEIPUPYET €€ B CBOK CTPYKTYpy. OTO IO3BOJSET OPraHU3aluy IIOJIYy4YUTh HOBOE
HalpaBJICHUE JIEATEIbHOCTH, TI/€ YK€ HalakeHbl padoune TMpouecchl U HMeeTcs
chopMupoBaHHas KJIMEHTCKas 0asa.

4. ChougHue OTIMYAETCA OT MPEAbIAYIIEro IMOoAXoAa TEM, YTO B 3TOM Cllyyae
OOBEIUHSAIOTCS KOMIIAHUU, CXOXKHME MO MacmTabaM, pbIHOYHOHM J0Jie U KaluTady, BeAyLIue
NEATEILHOCTh B OJHOM OTPacIu.

5. IlpucoenuHenue mnpeAcTaBisieT coboil GopMy OOBEAMHEHHS, MPU KOTOPOM OJIHA
KOMITaHHs O()UILIMATIBHO CTAHOBUTCS YacThIO Apyroil. B To ke Bpems nmpucoequHénHas ¢pupma
COXpaHSIET CBOIO CAMOCTOSITENBHYIO JEATEIbHOCTb, HO BCE KJIIOUEBBIE NpaBa U KOHTPOJb
MEepPEXOIAT K PYKOBOJICTBY TJIABHOT'O MPEAIPUITHS.

6. MHBecTHMM MpENCTaBISAIOT COOOW CTpaTeruio IUBEPCU(PHUKAIMH, KOIJa OJiHA
KOMIIaHUS BKJIQJIbIBAET CPEICTBA B JAPYTUe MPEINpUsITUS, CTPEMCh U3BIeUb NpUObLIL. Yalie
BCETO OSTUM 3aHUMAIOTCA (PUHAHCOBBIE YUPEXKIEHUS WIM HMHBECTULHUOHHBIC (HOHJBI,
pacnpenessoIne CBOU PECYPCHl MEKIY PAa3IMUYHBIMU CEKTOPAMH SKOHOMUKH U MPOEKTAMH.

JluBepcudukaius crnocoOCTBYET CHIKEHUIO PUCKOB, CBA3aHHBIX C MaJIeHUEM CIIpoca Ha
MPOAYKIIMIO, YMEHBIIIasi BEPOSITHOCTh OAHKPOTCTBA U OJJHOBPEMEHHO NOBbIIIAst 3(PPEKTUBHOCTD
1 pPEHTa0EILHOCTh MMPOU3BOICTBEHHBIX MPOIIECCOB. [6].

JInst focTUKEeHUs yCTOMYNBOM 3(P(HEKTUBHOCTH JACSITEIHHOCTH B COBPEMEHHBIX YCIOBUSIX
NPEANpUATHST  JODKHBl — BHEAPATh  KOMIUIEKCHBIM — MOJAXOJ,  KOTOPBIA  BKIIIOYAET
COBEPILIEHCTBOBAHME OM3HEC-MIPOILIECCOB,  PALMOHAIM3ALMI0  HUCIOJb30BAHUS  PECYPCOB,
Npo(eCcCHOHANIbHOE pPAa3BUTHE TMEpCOHATIa W  aJalTalydi0 HWHHOBAILIMOHHBIX TEXHOJIOTHA.
KitoueBbiMH acrieKTaMu Takol TpaHC(hOpMalMy BBICTYNAIOT TOYHOE OIpEAesIeHHuEe ILeseH,
ABTOMATU3ALMS [OBTOPSIONIMXCS ONEPALMii, MOBBIILIEHHE MOTHUBAUUU COTPYIHHUKOB U
CTUMYJINPOBAHUE UX K BHEAPECHUIO MHHOBALMOHHBIX PEIIECHUN, TAKAE KaK:
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-ONTUMHU3aLusl OWU3HEC-TIPOLIECCOB: AHANU3 JAHHBIX, ABTOMATH3allds, COKpALICHHE
U3JIEPKEK;

- pa3BUTHE TiepcoHana: OOydYeHHWE U TOBBbIIICHHWE KBaNU(UKALWKA, MOTHUBALUSA U
BOBJICYEHHOCTb, 00paTHas CBSI3b 1 KOMMYHHUKALIMS, IOOIIPEHNE NHULIMATUBBI U KPEATUBHOCTH.

- BHEJIpEHHE TEXHOJIOTMii: nndpoBu3anus, ananuTika 1 Big Data, nHHOBanMA.

- nocTpoeHue 3(PPEeKTUBHOW KOMaHAHOW pPaOOTHI: YETKOE pAaCIpeiesieHuEe poJyield U
OTBETCTBEHHOCTH, B3aMMOJICHCTBHE U KOMMYHMKAIUs, KOMaHHBIA JyX 1 MOTUBAIIHSL.

- YOpaBJIEHUS W3MEHEHUSMU: IUIAHMPOBAHME M KOOpJAUHAIMS, KOMMYHHUKalUs U
IPO3pPavYHOCTh, 00YUEHHE U TOJACPAKKA.

AHanu3 (UHAHCOBOIO COCTOSIHUSA NMPEANPUATUS UTPAET KIIOUYEBYIO POJIb B MOBBIILICHUU
€ro KOHKYpPEHTOCIIOCOOHOCTH Ha PhIHKE, 00ecieueHuU caMO()MHAHCUPOBAHUS U YCTOMUNBOCTH,
a Takxke B Oonee 3(PQPEKTUBHOM YIpaBiIeHUU (UHAHCOBBIMU pPeECypcaMu. OTO MO3BOJIAET
COXpaHUTh CTAOWJIBHOCTb W pa3BUBATh MOTEHIMAN KoMmaHud. Ontumusanus Ou3Hec-
MPOLIECCOB OCTAETCA OJHOM W3 MPUOPUTETHBIX 3adad Uil YKpEIUleHHs (PUHAHCOBOIO
MOJIOKEHUSI ~ OpraHu3alud, W  OOJNBIIMHCTBO  (PUHAHCOBO-d)KOHOMHYECKUX  IMOAXOIOB
HaIlpaBJeHbl UMEHHO Ha pelIeHHe 3TOM 3anayu. Tem He MeHee, TpaJulHUOHHBbIE METOIbl HE
BCErJa CIOCOOHBI 00ECTIEUHTD JKeJlaeMble pe3yJibTathl. [10 3Toi npuurMHEe MHOTHE PEANPUATHS
NEPEeXoAT K BHEIPEHHIO COBPEMEHHBIX MHCTPYMEHTOB, JOKa3aBLIMX CBOIO 3((PEKTUBHOCTH
KaK B MEXIYHAPOJAHOW IPAKTUKE, TaK M CPEAH JIOKAIBHBIX KOMIIaHWW. Takue MeToJbl
OpPUEHTHPOBAHBI Ha JIOJTOCPOYHBIE EPCIEKTUBBI U CIIOCOOCTBYIOT YCTOWYMBOMY YJIYUIICHUIO
(MHAHCOBOI'O COCTOSTHUSI.
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YTO BYJET C MHTEJUIEKTYAJIBHOM COBCTBEHHOCTBIO B BYJIYIIIEM C
PABBUTUEM UCKYCCTBEHHOI'O UHTEJIJIEKTA

AHHOTauMsl._B yCIOBUSIX CTPEMHTENBHOTO PAa3BUTHSI TEXHOJOTUM HCKYCCTBEHHOTO
unremiekta (M) xonnenuus wuuTemuiektyanbHou cobctBeHHocTn (MC) crankuBaercs ¢
HOBBIMH BBI30BAMH M BO3MOXHOCTSMU. B crarbe paccMaTpuBarOTCd MNEPCHEKTUBBI
Tpanchopmanu mpaBoBoro peryiaupoBanuss MC B koHTekcTe akTtuBHoro ywactuss MU B
CO3/laHUM OOBEKTOB AaBTOPCKOIO IIpaBa, HM300peTeHUN W ApYyrux (GopM HeMaTepUabHBIX
akTuBoB. (Oco00€ BHUMAaHHUE YJIENEHO BOIPOCAM aBTOPCTBA, IATEHTOCIOCOOHOCTH U
CIPaBEJIMBOTO PACHPEEICHUS MpPaB MEXAY YEJIOBEKOM M MAIIMHOW. AHaIM3UPYIOTCS
CYIIECTBYIOIINE MPABOBBIE KOJUIM3UHU, CBSI3aHHBIE C OTCYTCTBUEM YETKUX HOPM OTHOCUTEIIBHO
MIPaBOBOr0 CTaTryca MpPOAyKTOB, co3daHHbix NI, a Takxke pa3HUIa B MOJAXOAAaX PAa3IUYHBIX
ctpad. OTHAENBHO pacCMaTpPUBAIOTCS OSTUYECKUE AaCHEKThbl, BKIIOYAash BOMPOCHl MOPAJIH,
OTBETCTBEHHOCTH U MPO3PAYHOCTH. B cTaThe nemaeTcst BHIBOJ O HEOOXOAMMOCTH TI100aTbHOTO
nepecMoTpa TpaauIMOHHBIX npeactaBieHuii 00 MC u BbIpabOTKU €AUHBIX MEXKIYHapOAHBIX
CTaHAApTOB, CIOCOOHBIX aJEKBAaTHO pEarupoBaTb HAa TEXHOJOTMYECKUE H3MEHEHUS.
[ToguépkuBaetcs, 4To Oynyliee MHTEIJIEKTYalbHOU COOCTBEHHOCTH OYyIET OMNpENeisThCsA HE
TOJIbKO TIPaBOBBIMH pedopMaMu, HO M 0OIIIECTBEHHBIM KOHCEHCYcoM o posii MU B TBopuecTBe
Y NHHOBAIUSIX.

KiroueBbie cj10Ba: MCKYCCTBEHHBIM HMHTEIJICKT, WHTEUICKTyallbHasi COOCTBEHHOCTD,
aBTOPCKOE MPaBO, OTBETCTBEHHOCTh, TPABOBOE PETYJIUPOBAHHE

BBenenne. AKTyalbHOCTh HCCIIEIOBaHUS OOYCIIOBJIEHA CTPEMUTEIBHBIM pPa3BUTHEM
TEXHOJIOTUNA MCKYCCTBEHHOT'O HWHTEJIJIEKTAa, KOTOphIE BCE dYallle HCIOJB3YIOTCS B Ipolieccax,
paHee CYMTABIIMXCA HCKIIOYUTEIBHO MPEpOraTuBOil uejoBedeckoro wuHreiekra. MU yxe
CErofHsi CMOCOOCH TEHEePUPOBATh TEKCThI, MY3BIKYy, H300pETEHUSI U WHBIE OOBEKTHI,
oOnagaronye MPU3HAKAMU HMHTEIJICKTyaIbHOW COOCTBEHHOCTH, YTO CTaBUT II0J] COMHEHUE
CYIIECTBYIOIIUE MPABOBbIE HOPMbI, OCHOBAaHHbIE HA TPAJUIIMOHHOM MOHUMAHHH aBTOPCTBA U
kpeatuBHOCTU. COBpEMEHHOE 3aKOHOAATEIhCTBO OOJBIIMHCTBA CTPAaH HE YCIEBaeT 3a
TEXHOJOTUYECKUMH M3MEHEHUSIMH, YTO CO3Ja€T MPaBOBYIO HEONMPEACIEHHOCTh U PUCKHU Kak
st pazpabotunkoB MU, Tak v ajig moip3oBaresied TaKUX CUCTEM. DTa HEONPEAeNEHHOCTD
TpeOyeT TIATENBHOTO aHaIM3a M MEPEOCMBICIEHUS MOAXOAO0B K OXpaHe HMHTEIUIEKTyalbHOU
COOCTBEHHOCTH B HOBBIX YCIIOBHSIX.
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[lenp cTaTby - MPOAHAIU3UPOBATH BIUSHUE PA3BUTHs MCKYCCTBEHHOTO MHTEIUIEKTA HA
WHCTUTYT UHTEJUIEKTYyaJIbHOM COOCTBEHHOCTH, BBISIBUTH BO3HUKAIOIIUE MTPOOIEMBI U MPABOBBIC
npoOenbl, a TakkKe MPEMIOKUTh BO3MOXKHBIC HAMNpPAaBICHUS aJanTallid CYIIECTBYIOMIEH
IIPABOBOM CUCTEMBI K HOBBIM TEXHOJIOTUYECKUM PEAIHSIM.

MeTtomos10rus ¥ MeToAbl McCJaeA0BaHUusA. MeToI0JI0TUs UCCIENOBAHUS OCHOBBIBACTCS
Ha KOMIUIEKCHOM IOAXOJE, KOTOPBIM BKIIKOYAECT TEOPETUYECKUN aHAIU3 I[PaBOBBIX HOPM,
PETYIHUPYIOMUX UHTEIUIEKTYaTbHYI0 COOCTBEHHOCTD, C YUYE€TOM TE€XHOJOTHUYECKHX M3MEHEHUH,
BBI3BAHHBIX PAa3BUTHEM HCKYCCTBEHHOI'O HWHTEIUIEKTA. B XO4e wncciienoBaHMsS NPUMEHSETCS
aHaJIW3 HAYYHOM JMUTEPATYpPbl, HOPMATHUBHO-IIPABOBBIX AaKTOB W IPAKTUKH OTIECIbHBIX
rOCyJlapCTB, a TAaKXE CPAaBHUTEIIBHOE H3YyYEHHE NOAXOJOB K IPABOBOMY pPEryJIMPOBAHUIO
MPOAYKTOB, CO3MaHHbIX ¢ yyactheM WM. Takol moaxon MO3BOJSET BBIABUTH KIIFOYEBBIC
MPOTUBOPEYHS U TEHJICHIIMM, a TakKe CPOPMUPOBATH OOOCHOBAHHBIE BBIBOJBI O BO3MOMXHBIX
HaIpaBJICHUSX PA3BUTHUS TPABOBOTO PETYJIUPOBAHUS B JAHHOU cdepe.

Teopernueckne KoHuenuuu. B OCHOBE WHCCIENOBaHUSA JIEKAT TEOPETHUECKUE
KOHLICTIIIMM aBTOPCKOrO IpaBa, MpaB Ha H300peTeHUs U MOJEIeH peryJupoBaHUs
MHTEJUIEKTYaJIbHOM  COOCTBEHHOCTHM, A  TaKXe  COBPEMEHHbIE  MPEJCTaBICHUS O
MpaBOCYOBEKTHOCTM W KPEATMBHOCTU B YCJIOBHSX TEXHOJIOrMUecKoro mporpecca. Ocoboe
BHUMAaHHE YJIETSETCS TUCKYCCHUAM O BO3MOKHOCTH Tnipu3Hanusi UM B kauecTBe cyObekTa mpasa
WJIM, HAIPOTHUB, UCKITIOYUTEIHHO KaK MHCTPYMEHTA, HE CIOCOOHOTO 00J1a/1aTh MPaBaMH.

PesynbraTel uCCneqoBaHUs IIOKA3bIBAIOT, 4YTO CYIIECTBYIOIIAs CUCTEMA IIPaBOBOIO
PEryJIUpOBaHMS MHTEIUIEKTYalbHON COOCTBEHHOCTH HEIOCTATOYHO aJalTHPOBAaHA K BHI30BAM,
BO3HUKAIOIIMM B CBsI3M C pazButheM MU. YcraHOBIIEHO, YTO MPaBOBOM BaKyyM B OTHOLIEHUU
MPOAYKTOB, co3maHHbIX MU, mnopoxknaer Heonmpenen€éHHOCTh B BOINPOCAaX AaBTOPCTBA U
BJIAJICHUS, 4 TAKXXE YCWJIMBAET NPABOBBIE M 3THUYECKHE PUCKU. VccnenoBaHue NMOAYEPKUBAET
HEO0OXOMMOCTh MOJCPHU3ALIMN HOPMAaTUBHOM 0a3bl U pa3pabOTKU MEXAYHAPOAHBIX MOJX0A0B
K PETryJIMPOBAHUIO MHTEUIEKTYaIbHON COOCTBEHHOCTH B U(PPOBYIO ATOXY.

MeTtoabl wucciaeaoBaHus. B uccienoBaHuM  B3aMMOAECHCTBUS  UHTEIJIEKTYalbHOU
COOCTBEHHOCTH M HMCKYCCTBEHHOTO uHTeIekTa B KazaxcraHe HMCHONB3YIOTCS METObI,
MO3BOJISIONIME TIIYyOOKO MPOAHAIM3UPOBATH IMPABOBBIC, TEXHOJOTMYECKHE U COLUAIbHbIC
ACIEeKThl 3TOM CJIOKHOW Tembl. OCHOBOW aHaliM3a CTAHOBUTCS H3YyYEHUE JCHUCTBYIOIIETO
3akoHojaTenbcTBa PecnyOnuku Kazaxcran B cepe MHTEIEKTYalbHOM COOCTBEHHOCTH, B TOM
YUCJIE HOPM, KaCaroIMXCsd aBTOPCKOTO MpaBa, MaTEeHTHOIO PETYJIHUPOBAHUSA U CMEXKHBIX IPaB.
HccnenoBanne CTPOUTCS HAa KPUTHYECKOM OCMBICICHHM TOTO, HACKOJIBKO 3T HOPMBI
COOTBETCTBYIOT BbI30BAM, BOZHUKAIOIIUM B CBsI3U € pa3Butuem M.

JIONOJIHUTENBHO TPOBOAUTCA COITOCTABJICHUE Ka3aXCTAaHCKOIO 3aKOHOJATENbCTBA C
MEKIYHApOJIHOW MPAaBOBOM MPAKTUKOW M MOAXOAAMHU JIPYTHX CTPAH, YTO IMO3BOJISIET BBIABUTH
npoOebl M MOTEHIMAIbHBIE HAMPABIEHUS COBEPIIEHCTBOBAHUS HAIMOHAIBHOW MPaBOBOM
CUCTEMBI. AKIIEHT JI€JIa€TCSl Ha AHAJM3€ PEaJbHBIX CIy4acB MCIIOJIb30BAHUS MCKYCCTBEHHOIO
unTenekra B Kazaxcrane, ocobeHHO B cepax KpeaTUBHBIX MHAYCTPHM, HAyKU U HU(POBBIX
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TEXHOJIOTHIA, IJI€ BOSHUKAIOT NPELEICHThI CO3JaHusl 00BEKTOB, MIPETEHAYIOIIHNX HAa OXPaHy Kak
MHTEIJICKTyallbHasi COOCTBEHHOCTb.

Oco0oe BHHMaHHWE yHAeNsAeTCAd MPABONPUMEHUTEIBLHON TPAKTUKE, B TOM YHCIIE
paccMaTpUBAIOTCS KOMMEHTAPUH HKCIEPTOB, MHEHHS FOPUCTOB U npeacraBurenei IT-orpacnu.
DTO MO3BOJIIET HE TOJIBKO BBIIBUTH (hOpMasibHBIE TPOOIEMBbI 3aKOHOIATEIBCTBA, HO U MOHATD,
Kak HOpMbI (YHKIMOHUPYIOT Ha MpakTuke. Yepe3 0000IIeHne U UHTEPIPETALIUIO COOPaHHBIX
JaHHBIX (POPMHUPYIOTCA BBIBOJBI O CTENEHUM T'OTOBHOCTH IMpaBoBOMl cuctembl KazaxcraHa k
UHTETpaIlM HCKYCCTBEHHOTO HWHTEIIEKTa B Cdepy HHTEUICKTyalbHOM COOCTBEHHOCTH H
BbIPa0aTHIBAIOTCS PEKOMEHIALIMY TI0 €€ alalTallii K HOBBIM TE€XHOJIOTUYECKUM YCIIOBHSIM.

Pe3yabTarsl nccieqoBanus. CeroqHsi HICKyCCTBEHHBIN MHTEIUIEKT CTaJl HEOThEMIIEMOMN
YacThI0 HAallell pealbHOCTH, M C KaXKIbIM JIHEM OH 3axBaThIBaeT Bce OoJblie cdep
KU3HeNeaTenbHOCTH yenoBeka (Heirmer, 2023).

HckyccrBennblii  uHTE/LUIeKT (UMW) — 53TO  MOAEIMpPOBAHHME  YEIOBEYECKOIO
MHTEJUIEKTa B MalllMHAX, 3alporPaMMHUPOBAHHBIX Ha TO, YTOOBl AyMmaTb, YUYUTHCS H
aBTOHOMHO pemiaTh 3aaaud. TexHonoruu M BapbUpyrOTCS OT IPOCTBIX CUCTEM, OCHOBAHHBIX
Ha MpaBWJIaX, A0 MPOABUHYTHIX AJITOPUTMOB MAIIMHHOIO OOy4YeHUS U ITyOOKHX HEUPOHHBIX
ceTel, CrnocOOHBIX OO0pabaThiBaTh OTrPOMHBIE OOBEMBI JAHHBIX W NPUHUMATH CIIOXKHBIC
pemenus (translated.turbopages.org).

BriepBbie ke TepMUH «UCKYCCTBEHHBIM MHTEIUIEKT» (aHri. - artificial intelligence) Obin
BBEJICH B MPOQEeCCHOHAIBHOE U HayyHOe oOpaiieHue B 1956 romy Ha crnenuain3upOBaHHON
Hay4yHOU KOH(MEpeHINH, MOoCBsA-MEHHON AaHHON Tematuke Jlxonom Makkaptu (McCarthy)
(Pe3nuk, 2021).

Hanbonee mnomyssspHOM MOJENIBI0O HCKYCCTBEHHOTO HWHTE/UIEKTa HAa JAHHBIA MOMEHT
apisiercsi Chat-GPT. ChatGPT — 310 Mozenp reHepanuu TekcTa, pazpaboTaHHas KOMIIaHUEH
OpenAl. Ona ocHoBana Ha apxutekrype GPT (Generative Pre-trained Transformer), B
gacTHOCTH, Ha apxuTektype GPT-3.5. Ota Monmenb ciocoOHa reHepUpOBaTh TEKCTHI, OTBEUas
Ha Bompockl, OHa o0yuyaeTcs Ha OTPOMHBIX OOBEMax TEKCTOBBIX JAHHBIX M HCIOIL3YET
MEXaHu3M TpaHchopMepa Il FeHepaluuu CBS3HBIX U MHGOpMATHUBHBIX OTBETOB (CTanuk,
2023).

[To mepe pa3Butusa TexHogoruiit UM ux BiusiHue Ha MHTEIUIEKTYalIbHYI0 COOCTBEHHOCTh
(UC) cranoButcs Bc€ Oonee cioXHbIM M 3HauuTenbHbIM. UM oka3biBaeT 3ameTHOe
BJIMSIHME HA Pa3JiHYHble BH/JAbl HHTE/UIEKTYAJIbHON COOCTBEHHOCTH, TaKHe KaK
aBTOPCKOE NMPaB0, KOMMepUYeCKasi TAlHA, NATEHThl, TOBAPHbIE 3HAKH U NMPOMBbIIILJIEHHbIE
o0pa3ubl.

[To nanueiM FOHECKO, Hecmotps Ha TO utO reHepatuBHbiii MU coneiicTByeT pocty
ONpEJEICHHBIX COLIMATIbHBIX BO3MOKHOCTEH, B TO K€ BPEMsI OH UMEET MOTEHLHAI yCyTryOIeHus
COLIMAJIBHBIX PUCKOB, CBSI3aHHBIX C CO3/IaHUEM U PACIPOCTpaHEHUEM Ae3uH(pOpMaInu, YTEUKOU
KOH(UIEHIMATBHBIX JaHHBIX, MPOOJEMaMU HaJEKHOCTH MCTOYHUKOB MH(GOPMAIH, & TaKkKe
HapylIeHHeM aBTOPCKHX mpas ( unesdoc.unesco.org).

/71


applewebdata://0F5EB575-526B-42C0-9B26-557E5557EA6E/#_ftn1

= «Central Asian Scientific Journal» Ne3 (27) — Utone — CeHmaAbps 2025

B smoxy ncKycCTBEHHOTO MHTEIICKTA 3alliuTa HHTEIICKTYadIbHOW COOCTBEHHOCTH CTaja
KPUTUYECKH BAXKHOM I CTUMYJIMPOBAHHMS MHHOBALMM M COXPAaHEHHUS KOHKYPEHTHOI'O
NperMyIlecTBa. 3alllUTa WHTEUIEKTYaIbHOM COOCTBEHHOCTH TapaHTUPYET, YTO CO3/JaTelld U
HOBATOpbl CMOTYT TOJb30BaThCAd IUJIOJIAMH CBOEW pabOThl, TEM CaMbIM CIOCOOCTBYS
JNadbHEUIIIEMY Pa3BUTHIO TEXHOJIOTHI UCKYCCTBEHHOTO MHTEIJIEKTA.

3ammTa MHTEJUIEKTYalbHOM COOCTBEHHOCTH CTHUMYJIUPYET WHHOBAIMH, MPEAOCTABIISSA
co3JaTesIM M M300peTaTesiM UCKIIOUHUTENIbHBIE MPaBa HA UX TBOPEHUS, YTO IMO3BOJISIET UM
MOJIy4aTh MPUOBUIL OT CBOEW pabOThl M MHBECTHPOBATH B JAJbHEHIIUE HCCIEHOBAHUS U
pa3paboOTKH.

Hcnonp30BaHue 3alUIIEHHBIX aBTOPCKUM MPABOM MaTEpHUaOB JJIsl OOYUYEHHS] CHCTEM
NN saBnsgercs CHOPHBIM IOPUAMYECKUM BOIIPOCOM BO MHOIMX cTpaHax. KommaHuy,
3anumaronuecs MU, yreepxaarot, uto ooyuenue mojeneit M Ha 6oapmx Habopax JaHHBIX
cpoaHu OOydeHHIO 4elloBeKa. B cBOIO ouepenb, aBTOphl KOHTEHTA XKAJIYIOTCS Ha TO, YTO HMX
paboThl ucnoyib3yroTcss Juisi oOyuenuss MM Ge3 ux paspemieHusi, BO3HATPAXKICHUS WU
MPU3HAHUS, YacTO MOJ BUAOM «HcclieqoBaHuiy. Kak cineicTBue, Takas MpakTHKa MpUBENa K
pocTy cyAeOHbIX HMCKOB OT IpaBooOiajaresied, 3asBiSIOIMX O HAPYIIEHHWH aBTOPCKUX
mpas (reuters.com).

B o9TO0il cBS3M B MUpE MNPEAUPUHUMAIOTCS pPAa3jIUYHbIC IONBITKH II0 IPABOBOMY
peryiaupoBaHuio JaHHou npob6iemsl. K mpumepy, B mapte 2024 rona EBponelickuil mapiaMeHT
odurmansHo npuHan 3akoH EBpomneiickoro Coro3a 00 uckyccTBeHHOM MHTeIUiekTe. CorjaacHo
3akoHy cuctembl reHepatuBHOro MM A0mKHBI COOTBETCTBOBATH TPEOOBAHMSIM MPO3PAYHOCTH.
K atuM TpeOoBaHMSM OTHOCATCS COCTaBICHUE TEXHMUYECKOW JOKYMEHTAIUH, OOBSCHSIOIICH,
KaK MOjieJib paboTaeT U Kak €€ ClIeyeT MCIOJIb30BaTh B COOTBETCTBHH C 3aKOHOJATEIHLCTBOM
EC 00 aBTOpCKOM IpaBe, U MyOJuKalus MOAPOOHBIX OTYETOB O KOHTEHTE, UCIIOJIb3YyEMOM IS
oOydeHusi, BKJIIOYash €ro IPOUCXOXKIACHHE W METOAbl KypupoBaHHs. Takxke 3aKOHOM
IIPEAYCMOTPEHBI 3alpeThl Ha ucnonb3oBanne MW uisi MaHUIyIMpPOBaHUS WIA HUCIIOJIB30BAHUS
yS3BUMOCTEH TOJIb30BaTeNiel, a TakKe MpaBO MOTPEOUTENeH MojaBaTh ajloObl M MOTydYaTh
cozepkaTesbHble 00bACHEHHs KacartenbHo KoHTeHTa M. Kpome TOro, uckyccTBeHHbIE WU
0o0paboTaHHbIE U300paKEHUs, ay/IM0- WM BUICOKOHTEHT («Iun(EerKn») JOIKHBI ObITh YETKO
0003HaYEeHBI Kak TakoBbIe (europarl.europa.eu).

B BennkoOpuTanuu B pamMkax JIEUCTBYIOIIEH MpaBOBOM cucteMbl pazpadoTunku MU
IOpUMYECKA HE MOTYT KOIIMPOBATh OXPAHSIEMbIE aBTOPCKUM IPABOM IPOU3BEIECHUS TPETHUX
JUI] C 1enblo oOydeHuss cBoux wmogmeneit MU, 3a uckimtoueHneM OYEHb OTPaHMYEHHBIX
oOctosTenscTB. Ilpm 5TOM B cTpaHe MNPEANPUHUMAIOTCS TMOMBITKH 10 O0ECIeUeHUI0
cOaJIaHCUPOBAHHOCTH TIPAB CO3/aTeNiell KOHTeHTa U cTpemiieHus pa3padotunkoB UM oOyuaTth
CBOM CHCTEMBI C HCIOJb30BAHHEM KadyeCTBEHHBIX HaHHBIX. B wacTtHocTH, BemoMcTBOM MO
MHTEJUIEKTYaJIbHOM coOcTBeHHOCTH BenukoOpuranuu Obuta co3fgaHa paboyas rpynmna u3 4yuciia
npaBooOnanareneii u paspadorunkoB MM B mensax pa3paboTku J0OpPOBOJIBHOTO KOJEKCa
MPaKTUKU B OTHOIIEHHH aBTOpckoro mpaBa u MU (pinsentmasons.com). Onnako B 2024 romy
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MuHHUCTEPCTBO HAYKH, MHHOBAIIUN U TEXHOJIOTMM CTPAHBI 3aBUJIO, YTO HA CETOMHALIHUMN JEHb
JOCTUYh KOHCEHCYCA MO JAaHHOMY BOIIPOCY HE MPEACTABISAETCS BO3MOXKHBIM (gov.kz).

B Kurtae oqHUM U3 MOCIEIHUX MPUHATHIX HOPMATHUBHBIX TOKYMEHTOB CTajla TUPEKTUBA
IPABUTENILCTBA IO PErYJIMPOBAHUIO MCKYCCTBEHHOro HMHTEIekTa or 2023 roma. JlOKyMeHT
COEPKHUT 24 mpaBuia, CpeIr KOTOPBIX CIEAYET BBIAEIUTD CIEAYOLIEE:

1) mro0oit KOHTEHT, co3fmaHHbIM C mnomombio MU, npomkeH coaepkarh SPKYHO
COOTBETCTBYIONIYI0O MapKUpPOBKYy (mas mpumepa, B mae 2024 r. cepBuc TikTok 3asBum o
3aIlyCK€  CHCTEMBl  AaBTOMATHYECKOTO  pPACINO3HABAaHWA W MAPKUPOBKM  KOHTEHTA,
CTCHEpHUPOBAHHOTO C MOMOIIbI0 TexHosoruid MU (trtrussian.com));

2) nrob6ast kommanus, BHeApsomas MW nns oGyuenust moneneid, o0s3aHa UCIOJIb30BATh
TOJIBKO pa3pellCHHbIEC, 3aKOHHBIE IaHHBIE;

3) KuTalickue KOMIIAHWW JIOJDKHBI MPEAOCTaBUTh YETKUN MEXaHU3M PAcCMOTPEHUS
myOJMYHBIX KaJI00 Ha YCIYTH U KOHTEHT, co3ianubii U

4) cuctembl UM noiKHBI OBITH 3apErMCTPUPOBAHBI B peecTpe aliroputMoB Kurtas v He
JOJKHBI MCIIOJIB30BaThCS JJIs1 HE3aKOHHOM JesaTtenbHocTH (exclusive.kz).

Jpyrum oOcyxaaeMbIM BOIPOCOM B MHUPOBOM 3KCIIEPTHOM Cpelie SBIAETCS CTATyC
aBTOPCKUX IpaB Ha Mpou3BeAcHus, co3nanHbsie M. ABTOpckoe mpaBo TpaJAUIIMOHHO TpeOyeT
y4acTHsl 4elOBeKa B TBOpYECKOM mpouecce. OMHAKO B HACTOSALIEE BpEMsI B YCIOBHSX BCE
OoJbIlIEl PpPacHPOCTPAaHEHHOCTH KOHTEHTA, Co3JaHHOro c nomoulpto MU, axTyanmpHOCTH
pUOOpEeTaeT BOMPOC MPEIOCTABIECHUSI COOTBETCTBYIOIIEH aBTOPCKOM 3aIUTHI.

OCHOBHBIMM  IIPETEHAECHTAMM Ha AaBTOPCTBO TAaKUX IPOU3BENCHUM  ABISIOTCS
nporpamMmucTt, cosaaBmui MU-cucremy, cobctBenHuk MU-cucrtemsl wim gaxe cama HU-
CUCTEMa B CiIyyae MPUCBOEHUS €l MpaBOCHOCOOHOCTU. DTO, B CBOIO OuY€pedb, NIPUBOJIUT K
MOSIBJICHUIO TAKHUX IMOTCHIHAIBHBIX PUCKOB, KaK JIMIIEHUE JKOHOMHYECKUX CTUMYJIOB IS
aBTOpPOB, CO3JAIONIMX M HCIOJHAIOIUX COOCTBEHHbIE MPOU3BEACHUS, M KaK CIEACTBHE,
CHUKEHHUE KYJIbTYPHOTO pasHooOpa3us yenoBedecTna (hse.ru).

AHanmu3 3aKOHOJIATEIhCTBA 3apyOEKHBIX CTpaH TMOKa3all, 4TO CyJeOHas MpaKkTHKa B
0o0JlaCTH OmpenesieHUsl CTaTyca aBTOPCKMX NpaB Ha NpPOAYKThI, co3gaHHble MU, Bce eme
HaxoJuTcs Ha craguu ¢popmupoBanus. [Ipu sTom B HacTosee BpeMsa B crpanax EC u CIIA
npeo0IaatoT HOPMBI, MPEAYCMATPUBAIOIIME 3alpeT Ha MPEeJOCTaBIEHUWE aBTOPCKUX IpaB
MpOJyKTaM, pa3paboTaHHbIM UCKItounuTebHO N

K mpumepy, B CIIIA 3akoH 00 aBTOPCKOM IMpaBe 3alIUIIAET TOJIHKO «OPUTHMHAIBHBIE
aBTopckue npousBeAeHus». B 2022 r. bropo astopckoro mnpaBa CIIIA BsiHECHO
amneJUISIIUOHHOE PEIIeHHEe O TOM, YTO aBTOPCTBO YEJIOBEKA SBIISECTCS HEOOXOAUMBIM YCIOBHEM
JUTSL 3alllAThl aBTOPCKWX IIpaB, TOT/a Kak Juisi pabOT, MCIMOJB3YIOMMX WHCTpyMeHThl WU,
YCJIOBUSL M3MEHWJIMCh HAa «MUHHUMAJIBHOE TEXHOJOTHYECKOE yYacTHUE». DTO O3HAYaeT, YTO
paboThl, coAepKalue maTepuaisl, co3gaHHble ¢ nomoinpio MU, OynyT paccMarpuBaThes
BEIOMCTBOM C TOYKH 3PEHHUS TOTO, SBISIIOTCA JU OHHM pE3yJIbTATOM «MEXaHHYECKOTO
BOCIIPOU3BEICHUS» UJIH K€ 3TO «COOCTBEHHAs] OPUTMHAIbHASL MBICIIEHHAs! KOHIEMIIUS aBTOPA,
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KOTOpPOIi aBTOp MpHaai BUAUMYIO hopMy» (copyright.gov).

B Cunranype 3akoH 00 aBTOPCKOM IpaBe MPEIIOJIaraeT, 4TO B HACTOSIIEE BpEMs
3allldTa aBTOPCKUX IpaB TpeOyeT HAMYMS YeJIOBEKa-aBTOpa. 3aKOHOAATEILCTBO 00 aBTOPCKOM
npaBe Kurtas taxke He MO3BOJISET HEYEIOBEUECKUM CyOBEKTaM BJIaIeTh aBTOPCKUMU MTPaBaMU,
BKJIFOYAs MPOU3BEAECHUSA, co31anHbie 1.

OOpartHas cutyauusa HabmonaeTcs B BenukoOputranuu, riae B COOTBETCTBUU ¢ 3aKOHOM
00 aBTOPCKOM TIpaBe, MPOMBITIUNICHHBIX 00pa3iax u nmareHTtax 1988 roma, mpemycmaTtpuBaeTcs
3al[UTa aBTOPCKUX MPaB HAa KOMIBIOTEPHO-TEHEPUPYEMbIE MPOU3BEIACHU Jaxke 0e3 uemoBeKa-
aBTopa. OJTO BKJIIOYaeT B ce0d Mpou3BeAeHHUsA, CcoO3laHHble anroputmamu WU,
3aIpOrpaMMHUPOBAHHBIMU HAa TE€HEPALMIO OPUTMHAIBHOTO KOHTEHTA, TAaKOro KaK My3bIKa,
UCKYCcCTBO wWiM Jreparypa. Ilpm stom «aBTOopom» cumraercs He cam WM, a nwmno
(pa3paboTYMK WM MPOTPAMMUCT), KOTOPOE CHAENIAI0 HEOOXOAMMBbIE MAHUITYJIALUU IS
co3nanus npousBeaeHus (Bird&Bird, 2022).

B Hacrosimiee Bpems moaxoj MpaBUTENbCTBa BenukoOputanuu k perynupoBanuio MU
BKJIIOYAET IUIAHBI [0 YTOYHEHUIO B3aMMOCBSI3M  MEXIYy 3aKOHOJATEIbCTBOM 00
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH M reHepatuBHbiM WU, ¢ akueHToM Ha oOecreueHue
YBEPEHHOCTH OHW3HECAa W CO3/JaHUE PEryJATHUBHON «IECOYHUIb sl uHHOBanuii WU
(ciennanbHble YCIOBUA PA0OOTHI, MPHU KOTOPHIX KOMIAHUM CMOTYT HPOTECTHUPOBATh HOBBIE
MHHOBAlLlMOHHBIE TEXHOJOTMU M YCIYI'M B OTPAHWUYEHHOM Cpele, HE PHUCKYs HapylINUTh
3aKOHO/ATEIbCTBO). DTOT PETYJNATOPHBIM IMOAXOJ] HANpPaBJIE€H Ha pEIIeHHE MpPaBOBBIX U
ATUYECKHUX MOCJIEACTBUIN MTPOU3BEACHUH, co3aanHbIx NI, BKiItoUast BOPOCH aBTOPCKOTO MTpaBa
Y MTIaTEHTOB.

Kazaxcran B gmne cBoero IlocTOsSSHHOrO mnpeacTaBUTENbCTBA MpU  EBponenckoM
ornenenun OOH B JKenee aktuBHO corpynnuyaer ¢ BOUC (Bcemupnas Opranuzarus
WNuTtennektyanbHoii COOCTBEHHOCTHM) U €ro  aJIMUHUCTPATUBHBIMH OpraHaMd B LEJSAX
MaKCUMaJIbHOTO BOBiIeueHHUs PecryOnuKyM B MUPOBYIO CHCTEMY OXPaHbl MHTEIIEKTYaJlbHOU
COOCTBEHHOCTH B paMKax OCYIIECTBJIEHHUS IMpolecca aJanTalud  HaMOHAJIbHOIO
3akoHojarenbctBa PK Kk OOWIENpPUHATBIM — MEXAYHApOJHBIM  CTaHAapTaM  IpaBa
MHTEJUIEKTYaJIbHOH ~ COOCTBEHHOCTH,  COJEHCTBHS ~ oOecnedyeHuto  (PMHAHCUPOBAHUS
PErMOHANbHBIX U MAaTEHTHBIX mporpamMm passutus PK, okazaHusi mpakTH4YecKOW MOMOIIU CO
ctoposl BOMC B Bompocax 3aliuThl BHYTPEHHETO HAIMOHAIBHOTO PBIHKA OT MHPATCTBA U
koHTpadakmuu (iimp.kz).

B Kazaxcrtane Bompockl aBTOpcKOro npasa peryiaupyrorcs 3akoHom PK «O06 aBTopckom
mpaBe M CMEXHBIX MpaBax» oT 10 utons 1996 rona. 3akoH peryaupyeT OTHOIICHHUS B 00JacTu
MHTEJJIEKTYyaJIbHOM COOCTBEHHOCTH, BO3HMKAIOUIME B CBSI3U C CO3JAHHEM U HCIIOJIb30BAHUEM
MPOU3BEJICHUIN HAYKH, JINTEPATYPhl U HCKYCCTBA (aBTOPCKOE MPaB0); MOCTAHOBOK, MCIIOJIHEHUH,
(dboHOrpamm, nepeay opraHuzanuii 3GUPHOTO U KaOEIbHOTO BEIIAHMs (CMEKHBIE TIPaBa).

AHaIN3 COAEp)KaHMsS JTAHHOTO HOPMATHUBHOIO IPAaBOBOTO akKTa IOKa3all OTCYTCTBHE B
HEM TIOJIOKEHUH, PEryJUpPYIOLUIMX BOIPOCH aBTOPCKUX MpaB MPOIYKTOB, pa3pabOTaHHbBIX
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cuctemamu MU (BbIxoaHble AaHHbIE), U1 00ydeHusa cucreM MU Ha 3alMIIEHHBIX aBTOPCKUM
MIPABOM JIAHHBIX (BXOJ/IHbIC JJAHHBIC).

B paccMmarpruBaeMoM 3aKOHE B MOJIOKEHUAX, PETYIHPYIOMIMX BOMPOCHl aBTOPCKUX IPAaB,
npeo01asaeT YeIOBEKOLIEHTpUYECKU nmoaxod. Tak, K aBTOPCKOMY TMpaBy MNPUUYUCISIOTCA
JUYHBIE HEHWMYILIECTBEHHbIE W HWMYIIECTBEHHBIE IIpaBa aBTOpa, a MOJ AaBTOPOM
noJipazyMeBaeTcsl «PU3NYECKoe JUI0, TBOPUECKUM TPYJIOM KOTOPOTO CO3/1aHO MPOU3BEICHUE
HayKH, JIMTEPATYpbl, UCKyCcCTBa». K CMEXHBIM IpaBaM OTHOCSATCS WUMYLIECTBEHHBIE IIpaBa
WCIIOJTHUTEISA, IPOU3BOAUTENS (POHOTPAMMBI, OpraHU3aIui d(PUPHOTO U KaOEIBHOTO BEIIAHUS
W JUYHbIE HEUMMYLIECTBEHHbIE ImIpaBa wucnojHurtesnd. [lox wcnosHHTENEM — Takke
noJipa3yMeBacTcsl (PU3NYECKOE JHUII0 — aKTep, MEBEl, MY3bIKaHT, TAHIOp WJIM HMHOE JIHUIIO,
UCIIOJIHSIIOIIEE TIPOU3BEACHUS JIUTEepaTyphl U (Uiun) uckyccTsa (adilet.zan kz).

Bmecre ¢ TeM, HECMOTpsA Ha OTCYTCTBUE B JEHCTBYIOLIEM 3aKOHE HOPM KacaTelbHO
perynupoBaHuss aBTOpckux IpaB u MU, B uemoMm crnenyer orMmeTuTh BkiatoueHue MU B
npaBoBoe nosie PK. Tak, o HeoOxoaumocTu npaBoBoro peryiupoBanuss UM Bnepsbie ObLIO
3asByieHO B 2021 roay B Konueniuu npaBoBoit nosutuku 10 2030 r. B yacTHOCTH, OTMEUEHO,
4TO HEOoOXOJMMOCTh MpaBoBoro peryiupoBanus MW u poOOTOTEXHUKHM oOmIpenesnsercs B
IIEPBYIO OYEpPEb PELICHWEM BOIPOCAa PACHPENEIEHUS OTBETCTBEHHOCTH 3a BpEZ,
MPUYMHEHHBIA UX JEHCTBUAMHU, a TAKXKE PEIICHUEM MTPOOJIEMbI ONPEACIICHUs IPUHAICKHOCTH
paBa HHTEIJICKTyaJIbHOM COOCTBEHHOCTH Ha MpPOM3BENEHUs, co3daHHble ¢ ydactuem WU
(adilet.zan kz).

Taxxe 24 wurons 2024 roma Ilocranosnenmem IlpaButensctBa PK  yTBepxkaeHa
Konnenuuu pa3Butus HCKyCCTBEHHOro MHTEUIeKTa Ha 2024-2029 roxasl, B paMKax KOTOPOW
3aIJIAaHUPOBAHO «IPUHATHE TMPABOBOM pEryJATOpHOM 0a3bl I Pa3BUTHS TEXHOJOTUU
HMCKYCCTBEHHOTO MHTEJUIEKTAa B COOTBETCTBUM C NEPEAOBOM MHUPOBOW MPAKTUKOW C YYETOM
UHTEPECOB TrocyJapcTBa, Ou3Heca W TpaxkIaH», B TOM 4YHUCIE NPOBEICHHE «OLEHKU
HEOOXOJUMOCTH  3aKOHOJATEJbHOTO  PEryJMpOBaHUs ~ BONPOCOB  HHTEIUIEKTYaJbHOU
COOCTBEHHOCTHU Ha Pe3yJIbTaThl MAIIMHHOTO TBOpYecTBay (adilet.zan.kz).

Hapsany c¢ stum, Maxwmcom Ilapnamenta PK npumsar 3akonHompoekt no WU,
HaIpaBJCHHBIM HAa pEryJupoBaHUE OOLIECTBEHHBIX OTHOIICHHM MEXIy TOCyAapCTBEHHBIMU
opraHamu, (PU3NYECKUMU U IOPUIUYECKUMHU JIMIIAMU TIPU CO3aHUH, Pa3BUTUU U SKCILTyaTalluu
NU (orda.kz).

YuuteiBass mumpokoe pacmnpoctpanenne WM Bo Bce cdeprl  AESITENBHOCTH,
MPEJICTaBISIeTCs 11€7IeCO00Pa3HbIM BKJIIOYEHHE HOPMATHUBHBIX MOJIOKEHUN KacaTeNIbHO TaKuX
aCIEKTOB PETYJMPOBAHUS, KaK aBTOPCKUE IMpaBa MPOAYKTOB, pa3zpaborannbix MU, a Takxke
oOyuenue cucreM M Ha naHHBIX, 3aIUIIEHHBIX AaBTOPCKUM IPABOM.

OtcyTcTBHE YETKHMX TpaBWI BIICUET 3a COOOW MHOMKECTBO MPABOBBIX M ITHYECKUX
BOIIPOCOB: KOMY NPUHAJIEKUT pe3ynbTaT AeATelbHOCTH M, MOXKHO I CUMTATh €ro TBOPLIOM,
U KTO JOJDKEH HECTH OTBETCTBEHHOCTh 3a HApyUIEHUs, JOMYILICHHBIE B MpoLEcce
MCIOJIb30BAaHUS TAKMX CHCTEM. DTH BOMPOCHI MPUOOPETAIOT INI00aTBbHOE 3HAYCHHE, TTOCKOIbKY
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NN w©e orpaHuyuBaeTcss paMKaMd OJHOTO TOCyJapcTBa — OH (YHKIMOHHUPYET B
TPAHCTPAaHUYHOM LIM(PPOBOM MPOCTPAHCTBE, YTO TPEOYET COrJIaCOBAaHHOTO MPABOBOIO MOAXOAA.

B 37Ol CcBsA3M BO3pacTtaeT HEOOXOJUMOCThH IMEPECMOTpPA CYIIECTBYIOIIUX KOHIICTIIIHIMA
MHTEJUICKTYaJIbHOM COOCTBEHHOCTH Ha MEXAyHAapOJHOM ypoBHe. TpeOyercss BbhIpabOTKa
€AVHBIX CTaHIApTOB, CIOCOOHBIX YyuecTh crnenupuky WM, obecneynTs mNpaBOBYIO
onpenenEHHOCTh U cOaJaHCUPOBATh UHTEPECH! Pa3pabOTYMKOB, MOJIb30BATENECH U OOIIECTBA B
nenoM. Takue CTaHAapThl AOKHBI OBITh TUOKUMH, TEXHOJOTMYECKA HEUTPaTbHBIMU U
HaIpaBJICHHBIMH HA TO, YTOOBI OXPAHITH MHHOBAITUH, HE TIPEIISITCTBYSI TIPU 3TOM JaTbHEUIIIEMY
HAyYHOMY M TEXHHYECKOMY TMporpeccy. TONbKO NpHU HAIWYUHM TJI00ATBbHOTO COTJIacus
BO3MOXHO ()OpPMHUPOBAHNE YCTOMUMBON M CIIPaBEATUBON CHCTEMBI MTPABOBOTO PETYIUPOBAHUS
MHTEJJIEKTYyaJIbHOM COOCTBEHHOCTH B 3II0XY UCKYCCTBEHHOT'O MHTEJIEKTA.

Oobcy:xxknenne B Kazaxcrane, kKak U1 BO MHOTMX JIpyTHX CTpaHax, MpaBOBas CHCTEMa B
chepe MHTEIUIEKTYalIbHOM COOCTBEHHOCTH MOKa HE aJalTHpOBaHa K BHI30BAM, CBSI3aHHBIM C
WCIIOJIb30BAaHUEM HMCKYCCTBEHHOTO HMHTEJUIEKTa. OCHOBHOM NPaBOBOM akT — ['pakmaHCkwuii
kojekc PecyOmmku Kazaxcran, a Takxke 3akoHbl «O0 aBTOPCKOM ITpaBe U CMEXKHBIX MTpaBax» U
ITaTeHTHBIN 3aKOH— OPUEHTUPOBAHBI HA TPAAULIMOHHOE NIOHUMAHNUE aBTOPCTBA, IPU KOTOPOM
CyOBEKTOM TMpaB SBJISIETCS HUCKIIOUUTEIBHO (PU3MYECKOE WM IOPUIUYECKOE JIULO. ITO
MOPOXKAACT Psii MPABOBBIX KOJUIM3UW B Ciydyae, €Clu OOBEKT CO3/laH C y4acTUEeM WIIM MpHU
[IOJIHOM aBTOHOMHH UCKYCCTBEHHOI'O UHTEJUIEKTA.

Bo-nepBbIX, OTCYTCTBYET IpaBOBasi OIPEACIEHHOCTh B OTHOLICHWM aBTOPCTBA
npousBeneHui, cozmaanubix MU. 3akonomarenscTBO Kazaxcrana npusHAaET aBTOPOM TOJIBKO
YeJI0BEeKa, 4TO JeNIaeT HEBO3MOXKHBIM oduuuaibHoe npusHanue MU B kadecTBe cyObekTa
npaBa. B cimydasx, korma pesysbTaT cO3Aa€TCs MOJHOCTBIO MAIIMHOM, 0€3 CyIIEeCTBEHHOIO
y4acTHs YeJOBEKa, HEBO3MOKHO 3aKOHHO 3aKPENHTh MpaBa Ha TaKOW OOBEKT, UTO JEJAET €ro
(hakTHUYECKH BHE TTPABOBOTO TOJIS.

Bo-BTOpBIX, BO3HHUKAIOT TPYIHOCTH C IMATCHTHOW OXpaHON H300peTEeHMM, CO3daHHBIX
NU. CymecTBytolue naTeHTHbIE HOPMbBI TPEOYIOT yKa3aHUsI U300peTaresisi, KOTOPBIM JT0JKEeH
ObITh 4esoBeKOM. TakuM o0pa3oM, €ciii UCKYCCTBEHHBIN MHTEJUIEKT T€HEPUPYET TEXHUYECKOE
pelieHrue, OHO HE MOXKET ObITh 3amaTeHTOBAHO B COOTBETCTBUU C JICWCTBYIOIIUM
3aKOHOJIATEIBCTBOM, MIOCKOJBKY HET IOPUANYECKH JOMYCTUMOTO CyOBEKTa U300pETEHHUS.

Kpome TOro, OTCYTCTBYIOT MEXaHU3Mbl pacHpelle]ieHUs] MpaB MEXIY pa3pabOTYUKOM
N, nmosp3oBaTeneM CUCTEMbI U TPETBUMHU JHULAMH, YTO NPUBOJHUT K HEONPEAECIEHHOCTH B
cily4dae BO3HUKHOBEHHS criopoB. Hampumep, eciu yenoBek ucnoas3yet miatdopmy Ha 6aze MU
U1 CO3JIaHUSl YHUKAJIBbHOIO KOHTEHTA, 3aKOHOJATENBCTBO HE ONPEHENSACT, KTO SBISETCS
HOCHUTEJIEM aBTOPCKHUX TPaB — caM IOJIb30BaTENb, pa3pad0OTUMK ajIrOpuTMa WM HU OJHA U3
CTOPOH.

Emé omna mpobnema cBs3aHa ¢ BompocaMu OTBeTCTBeHHOCTU. Ecnmm mpoaykr MU
HapylaeT YbH-IM00 aBTOPCKHE MpaBa WM I'€HEPUPYET KOHTEHT, COJAEpKAIIUM 3anpeiéHHbIe
AJIEMEHTHI, HEMOHATHO, KTO HECET IOPUIWYECKYI0 OTBETCTBEHHOCTh — pazpabotuuk WU,
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BJIaieNel] I1aTGOPMbl UM KOHEUHBIH MOJIb30BATEb.

Takum o6pa3om, B Ka3zaxcrtane HamuMiO psiA TPaBOBBIX MPOOETOB, BBI3BAHHBIX
OTCYTCTBUEM  HOPMATUBHOIO  PEryJUpOBaHUs  CHEUU(UKH  CO3JaHUS  OOBEKTOB
UHTEJUIEKTYalIbHOM coOcTBeHHOCTH ¢ yuactueM UU. D10 tpedyeT 110 BHECEHUSI U3MEHEHUH B
JEUCTBYIOIIEE 3aKOHOATENBCTBO, JINOO pa3pabOTKU HOBBIX IMPABOBBIX MEXaHU3MOB, KOTOPHIE
MO3BOJISIT YYUTHIBaTh PEATbHOCTh LHU(PPOBOM 3MOXHM M OOECHEUYUTHh MPABOBYIO 3allUTY
WHHOBAIMOHHOU JESTEILHOCTH.

OCHOBHbBIC HAMNpaBJICHUSI U TYTH COBEPIICHCTBOBAHUS IPABOBOIO PEryJIUPOBAHUS
MHTEIJIEKTYaJIbHOW CcOOCTBeHHOCTH B Kazaxcrane B KOHTEKCT€ aKTUBHOIO Pa3BUTHUS
MCKYCCTBEHHOTO MHTEJUIEKTA JOJKHBI OBITH HAMPABIICHBI HA YCTPaHEHUE MPABOBBIX MPOOEIIOB,
MTOBBIIIEHUE MTPABOBOM OMPEAECIEHHOCTH U aJIallTAIlMI0 3aKOHOAATEIBCTBA K TEXHOJIOTHUECKUM
peanusim.

Bo-nepBpiX, HEOOXOAMMO TIEPECMOTPETh W YTOYHHUTH TIOHSITHE aBTOPCTBA B
JNEUCTBYIOIIEM 3aKOHOJATENbCTBE. OJTO MOXKET BKJIIOYAaTh BBEJCHHWE HOBOM MpPaBOBOMU
KaTeropuu — MPOU3BOJIHOIO aBTOPCTBA WIIM coaBTOpcTBa yenoBeka u MU, rae yenosek Oyner
MIPU3HAH OTBETCTBEHHBIM I0JIb30BAaTENIEM WJIM KypaTOpOM Ipoliecca co3lanusd. Takoi moaxon
MO3BOJIUT 3aKPENUTh MIpaBa Ha pe3yJbTaThl AesTeIbHOCTH MU 3a KOHKPETHBIMU CyObEKTaMH U
o0ecreynuTh MPaBOBYIO 3aITUTY CO3/IaHHBIX OOBEKTOB.

Bo-BTOphIX, TpeOyeTcs pa3paboTka CHElUaIbHBIX HOPM, PETYIHPYIONIUX MaTeHTOBAHHUE
M300pETeHH, CO3/IaHHBIX C YYaCTHEM HCKYCCTBEHHOTO MHTesUIeKkTa. ClenyeT mperycMoTpeTh
BO3MOXXHOCTh Yykazanusi MW kak coaBTOpa WM UHCTPYMEHTa, a TaKXe YCTaHOBUTH
OTBETCTBEHHOCTH U MPaBa 3a TAKUMHU U300PETEHUSIMU 3a Pa3padOTUUKOM WU Biajaenbiem NU-
CUCTEMBI.

B-Tpetbux,  Ba)XXHO  C€O3/laTh  MEXaHW3Mbl  HOPUAUMYECKOrO  pa3rpaHUUYCHUS
OTBETCTBEHHOCTH MEXKIy pa3pabOTYMKOM, TIOJIb30BATEIEM H JIPYTUMHU YYaCTHUKAMH,
BOBJICUEHHBIMU B TIPOLIECC CO3JaHUSA HMHTEIUIEKTYAJIbHOTO MNpoJaykTra ¢ mnomoibio MHU. D10
OCOOEHHO aKTyaJIbHO B CiIy4yae HapyIIEeHUW MpaB TPEThHUX JIHI], ONIMOOK HIIM BPEJOHOCHOTO
rcnoJib3oBanus MU.

B-ueTBEpTHIX, HEOOXOIUMO YCUIUTH B3auMojielicTBue Kazaxcrana ¢ MexayHapOIHBIMU
OpraHU3alUsSIMU B LIEJSAX BBIPAOOTKHU €IMHBIX MOIX0JI0B K IPAaBOBOMY CTaTycy npoaykrtos MUHU.
VYyactre B ro0agbHbIX MHUIIMATHBAX U aJanTalus K MEXIyHApOIHBIM CTaHIapTaM MO3BOJISAT
o0ecreunTh MPaBOBYI0 COBMECTUMOCTh U IIPU3HAHNE Ka3aXCTAaHCKUX HOPM Ha MEXKIyHAPOIHOU
apeHe.

Hakoner, criemyeT MHBECTUPOBATh B pa3BUTHE IU(DPOBO TPAaMOTHOCTH W TOBBLIIICHHE
KBATH(UKAIIMK CIICIIUATMCTOB B 00JACTH MpaBa, TEXHOJIOTHIA U STUKHU. be3 3Toro HeBO3MOXKHO
3 PEKTUBHO BHEIPSATH HOBHIE MPABOBBIE HHCTPYMEHTHI U KOHTPOJIUPOBATH COOJIIOJICHIUE HOPM
B IMNHAMUYHO pa3BUBaloOIIEHCs 1udpoBoi cpeje.
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Ta6auua 1 - OcHoBHBIE P00JIeMbI NPABOBOI0 PeryJIMPOBaHUSA HHTENJIEKTYaIbHOH
COOCTBEHHOCTH B YCJOBHMSAX Pa3sBUTHS HCKYCCTBEHHOro HHTe/lsiekTa B Ka3zaxcrane u

BO3MO’KHBIC ITYTH UX PCHICHUA

[Tpobnema Pemenue

OtcyTcTBHE  TPaBOBOTO  cTaTyca y Benenue HOBBIX KaTeropuit aBTOPCTBA
POAYKTOB, co3nanHbix M1 (coBMecTHOE, IPOM3BOTHOE, KYPaTOPCKOE aBTOPCTBO)

HeBo3MOXHOCTB MaTCHTOBAHUS Pa3paboTka crienuanbHOrO peKuMa MaTCHTOBAHUS C

n300peTeHn, co3aanabix M1

yuérom ponu MU u 3akpenieHueM npas 3a pa3paboTuuKOM

HeonpenenénHocTe pacnpeneneHuss mpas
MEXJTy pa3paboTIrKOM, moJsib3oBarenaem u NN

Co3panne TPaBOBOTO MEXaHW3MAa Pa3TPAHUYCHHS
1paB U 00513aHHOCTEN CTOPOH

OtcyrcTBHE OTBETCTBEHHOCTH 3a BBenenue HoOpM 00 OTBETCTBEHHOCTH BIIAJIEIIBLEB U
neucrteus MU pa3pabotunkoB UM-cucrem
ITpaBoBoi BaKyyM B obnacTtu INapmonusanus 3aKOHOZATEIbCTBA C

MexayHapoaHoro mnpusHanus MC, co3ganHoi
nn

MCKAYHAPOAHBIMU CTaHAApTaMH, y4aCTHC B rI100aIbHBIX
HMHHUIIMAaTHBax

Huskuii OCBEJIOMJIEHHOCTH

CIICHHNAJIMCTOB

YPOBEHb

[ToBpiienne nudpoBoi U NPaBOBOM IPaMOTHOCTH,
o0yuyeHHe IOPUCTOB U Pa3paboTUNKOB

Takum 00pazoM, COBEPIICHCTBOBAHNUE 3aKOHOJATENIbCTBA JIOJKHO HOCUTh KOMILJIEKCHBIN
XapakTep M ONMPAThCA HA MEXIUCLUUIUIMHAPHBIA IOJAXOJ, COYETAIOUIUN IIPaBOBLIE,
TEXHOJIOTUYECKUE U ITUYECKUE ACIIEKTHI.

3akaovyenne. B Xxoxe mNpoBEOEHHOTO UCCIENOBaHUS OBLJIO YCTaHOBJIEHO, 4YTO
CTPEMUTENIBHOE PA3BUTHUE TEXHOJOTUM MCKYCCTBEHHOTO HHTEIUIEKTa PAJAUKAIBHO MEHSET
MPUBBIYHBIE TPEICTABICHUS 00 MHTEIUIEKTYaJbHOM COOCTBEHHOCTHM M TpeOyeT OT MPaBOBBIX
CUCTEM,

COBpeMeHHOG 3aKOHOOATCJIBbCTBO Ka3axcrana moka He TOTOBO K HOBBIM peainiamM, IMOCKOJbKY

BKJIIOYAs KAa3axCTAHCKYO, aJEKBaTHOTO M CBOEBPEMEHHOIO pPEarupOBaHUS.
OHO COXpPaHSET TPAJAUIIMOHHBIN AHTPOMOUECHTPUYHBIA TMOJIXOJ, MPUHAIMINK CyObeKTaMu
ABTOPCKUX M MAaTEHTHBIX IIPAB UCKIFOUUTEIBHO JIFOEH. DTO MPUBOAUT K CEPHE3HBIM ITPABOBBIM
KOJUIM3USIM B YCIIOBUSX, Koraa M MoxkeT He TOJIBKO y4acTBOBaTh B TBOPUYECKOM ITPOLIECCE, HO
Y MOJHOCTBIO TEHEPUPOBATH OPUTHHAIIbHBIE OOBEKTHI, CIIOCOOHBIE MTPETEHA0BATH HA TPABOBYIO
OXpaHy.

B pamkax aHanu3a OblIN BBISIBIIEHBI OCHOBHbBIE TTPOOJIEMHBIE 30HbI — HEOIPEAETIEHHOCTh
aBTOPCTBA, OTCYTCTBHE MEXAaHMW3MOB MMATEHTOBAHUS PE3yNbTaToB AesteabHoctn UU, npaBoBas
0€30TBETCTBEHHOCTh B Clly4yae HapyIIECHUH, a TaKkkKe HeIOCTaTOYHAasi THOKOCTh JAEWCTBYIOUINX
HOPM MO OTHOILIEHHUIO K OBICTPO MEHSIOIIMMCS TEXHOJIOTMYecKUM ycioBusiM. Kpome Toro,
CTaJI0 OYEBUJHO, YTO PErYJIMPOBAHUE B JTAHHOM cdepe NOKHO YUYUTHIBATH MEXKIYHAPOIHBIN
KOHTEKCT, Tak kak MW ¢yHkumonupyer B riao0ajbHOM LHUPPOBOM MPOCTPAHCTBE, HE
OrpaHUYEHHOM HallMOHAJIBHBIMU TPaHUIIAMHU.

Ha ocHOBaHuMM aHaiM3a MOXHO CHENaThb BBIBOJA O HEOOXOAMMOCTH CHUCTEMHOM
MOJEpHU3alMK MpaBoBoro mnoyig B Kazaxcrane, HampaBieHHON Ha MpPU3HAHUE U YYET
0COOEHHOCTEN (YHKIIMOHUPOBAHUSA MCKYCCTBEHHOTO MHTEIIEKTa B chepe MHTEIICKTYaaIbHOU

coOcTBeHHOCTH. TONBKO Inpru YCJIOBHM aJalTalru 3dKOHOAATCIbLCTBA, BHCAPCHHSA HOBBIX
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MPAaBOBBIX KaTeropuii # pa3pabOTKU YETKUX MEXAaHHW3MOB pACHpeNeiCHus TMpaB U
OTBETCTBEHHOCTH, TOCYJapCTBO CMOXXET O0OECNeYUTh MPAaBOBYIO 3alllUTy WHHOBAIIMIA,
CTUMYJMPOBATh pa3BUTHE HUPPOBBIX TEXHOJOTMH M OOECHeunTh OaJaHC HMHTEPECOB BCEX
YYaCTHHKOB TEXHOJIOTHUYECKOIO MpoLecca. B 10ArocpoyHoi NepCenekTUBE 3TO TAKKE MMO3BOJIAT
Kazaxcrany MHTErpupoBaThCsl B INI00AJIBHBIE MPOLIECCH] U 00ECIIEYUTh YCTOMUNBOE Pa3BUTHUE B
YCIIOBUSIX LU(PPOBON SKOHOMHUKH.
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YK 639.2
Carues CoipsiM HypchiabIKOBHY
HAy4HBIN COTPYAHUK
CesepHoro (rmana
TOO «HayuHo-ipou3BOICTBEHHBIN LIEHTP PHIOHOTO XO3SHUCTBA»
(Kazakcran, r. ActaHa)

ITPABOBOE PETYJIUPOBAHUE UCIIOJb30BAHUA BUOJOI'MYECKUX
PECYPCOB HA OCOBO OXPAHAEMBIX ITPUPOJIHBIX TEPUTOPUAX (OOIIT):
HA ITPUMEPE O3EPO MAPKAKOJIb

AHHoTamusi: B gaHHOM paboTe mpelncTaBi€Hbl IIyTH PELICHUS s Pa3BUTHS
TYpPUCTUYECKOrO KjacTepa o0co00 OXpaHsIeMbIX MPHUPOAHBIX TEPPUTOPUN, HA MPUMEpPE
roCyJapCTBEHHOTO  IPUPOAHOro  3amoBenHMKa  «Mapkakoiasckuii  ['ocymapcTBeHHBIN
MPUPOIHBINA 3aIIOBETHUK» PAaCCMOTPEHBI HEKOTOPBIE HANIPABJICHUS ISl IEPCIEKTUBBI Pa3BUTHS
CHOPTUBHO-TIOOUTENBCKOTO PHIOOJIOBCTBA KaK AJIEMEHTA TYPUCTHUECKOU JIEATETbHOCTH.

KuiroueBrble ci1oBa: 35KOTYpU3M, 3alI0BETHUK, CHOPTUBHO-TIOOUTENIBCKOE PhIO0TIOBCTBA.

Beeaenne. Typusm Ha OOIIT — BaxkHEWIIMIT KOMIIOHEHT YIPaBJIEHUS OXPaHIEMBIMHU
tepputopusmu. [Ipaktuka ycronuusoro typusma Ha OOIIT umeer nonrocpounyro ocHoBy. Ho,
XOTd M HEOOXOJMMO IUIAaHUPOBATH JEATEIBHOCTh B JIOJTOCPOYHOM KOHTEKCTE, TaKKe
HE0OXOJAMMO OTCIIEKUBATh €KETHEBHBIE U CPETHECPOUHbIE 3aaun. Ha nmpakTrke ToJIbKO Masias
4acTh BBIFObI OyAET MoJiydeHa ObICTPO, OOJIbIIast €€ YacTh OyJIeT Pe3yIbTaTOM MHOTOJICTHUX U
MPOJIOJDKUTENBHBIX yCWiIni. BakHO pa3BuBaTh MpaBUIIbHYIO MOTHBAIIUIO, KOTOpas Oyner
BIIUSTH HA MPOIECCHI MPUHSTHS PEIICHU BHYTpU coolmiecTBa. HeoOXoamumMo ucKaTh CTUMYJIbBI,
noOy>KJarolee MpPaBUTEIbCTBO, MECTHOE HACEIEHHE W MEXAyHapOJHbIE OpraHU3alUuu
y4acTBOBaTh B COXPAHEHUHM OMOJIOIMUYECKOr0 U KYJbTYpHOTo pa3HooOpasus. Bceerma myudmne
MHBECTUPOBATh YacTh CPEACTB OT TypU3Ma B MECTHBIE COOOIIECTBA, YTOOBI MECTHOE HACEICHHE
BUJIETIO MPSIMYIO (PMHAHCOBYIO BBITOY OT Pa3BUTHS Typusma [1].

Lenpto naHHON pabOThl SBIAETCS OLEHKA BIMSHUS JIIOOMTENIBCKOTO PHIOOJIOBCTBA
(ocymiecTBIsIEMOr0 MECTHBIM HACEJIEHHEM B MOTPEOUTENbCKUX LENsAX) Ha 3amacel U
OMOJIOTUYECKOE COCTOSIHUE JIEHKA Ha 03epe MapKakoJiib, a TAK)Ke aHAJIW3 NOTEHIMAJIa Pa3BUTHUS
PEKpPEallMOHHOTO PHIOOJIOBCTBA KaK OJHOIO W3 HANpPaBJICHUA pa3BUTUS TYyPUCTUYECKOIO
kyacrepa peruoHa. OcoOblil BKJIaJ B pa3BUTHE 3TOTO HAMPABICHUS BHOCUT KOHCTUTYLMOHHOE
MpaBo Kaxaoro rpaxaanuHa PecnyOnuku Kazaxcran, mis A0ObIdbl  (BBUIOB) BOIHBIX
OMopecypcoB B TOTPEOUTENILCKUX WM CIIOPTUBHO-TIOOUTENILCKUX IIEISX B paMKax
JEHCTBYIOIIEr0 3aKOHOAATENbCTBA. MaciTadbl JaHHOTO COIUAIBHOTO SIBICHUS OOYCIOBUIH
HEO0OXOJAMMOCTh CHCTEMHOTO mepecMoTpa nerictByromux [IpaBun peibonmoBctBa Ha OOIIT,
KyJla BXOJAUTh U 03ep0 MapkakoJiib, KOTOPbI€ HEAKTYaTU3UPYIOTCSI MUHUCTEPCTBOM SKOJIOTHH,
T'€OJIOTUU U IPUPOAHBIX pecypcoB Pecnybnmku KazaxcraHn.

O3zepo Mapkakonb — caMblii KpynHbId BojoEéM Auras (pucyHok 1). Ozepo umeer
OBAJIBHO-BBITSHYTYIO (POPMY U POCTUPAETCS C CEBEPO-BOCTOKA HA FOT0O-3aIal. KM2.

31



«Central Asian Scientific Journal» Ne3 (27) — Uonb — CeHmabps 2025

. Central Asian
Scientific
Journal

Pucynok 1 — o3epo Mapkakomnb

Kimmmar MapkakonbCKOW  KOTJIOBUHBI ~ PE€3KO  KOHTHHEHTAJIBHBIA, C  CypOBOM
MHOTOCHEXHOHN 3UMOM U TEIUIBIM YMEPEHHO BIIAKHBIM JIETOM. MapKakoJib — CamMblii XOJIOAHBIN
paiton Kasaxcrana: MUHUMAaJIbHbIE TeMIEPaTyphl gocturaiot — 55 °C. Temble nuu asrcs 162
nus, amke 0 °C — 203 gmsa. O3epo Mapkakonb Ha 3uMy 3aMep3aer. JIemocTaB IPOMCXOIMUT
Mexy 6 HoAOps u 4 nekabps, B cpeaneM 20 Hosi0psi. He 3aMep3atoiiuM oCTaETcsl JIUIb UCTOK
p. Kanbxup. Ha pycnax HekoTopsix peuek (TomoisieBka, YpyHxaiika) BCIO 3UMY HMEIOTCA
HeOOJIbIINE MOJNbIHBU. BCKpbITHE 03€pa MPOUCXOIUT B cpeaHeM 9 Mas, a HauOosiee MO3IHssA
JlaTa MOJIHOTO OYMIIIEHUS 03€pa OTO JbJa — 28 mas [2].

Marepuan n MeToanka. B pabote ucmonp30BaHbl TaHHBIE OMOJIOTUYECKHUX MTOKa3aTeNen
MapKaKoJIbCKOTO JIEHKa, coOpaHHbIe coTpyauukamu Aunraiickoro ¢ummana TOO «HIILPX» B
pe3ysibTaTe IOJIEBBIX HCCIEAOBAHUN, MPHUBEAEHHBIX B BOJOEMax 0c000 OXpaHseMOil
npuponHoil Tepputopun Eptucckoro OacceitHa o3epa Mapkakoiib (Ha CTaHIUSX YCTbE pEK
VYpynxaiika, Tononeska, EnoBka u Mara6aii) B moneBoi nepuoa 2017-2024 rr.

CO0p MXTHOJOTMYECKOT0 MaTepuaia MPOBOJWIM MO OOHIENPUHATHIM MeTonukam. [lpu
HAYYHO-HCCIIEIOBATEIbCKOM OTOOpEe TpoO BBHICTABISUIMCH CTABHBIE CETH B HaMEUYEHHBIX
ydyacTkax o03epo Mapkakoiyib. YJIOBbl Ha MECT€ COPTUPOBAJIM IO BHUJAM, MPOCUUTHIBAIH,
B3BemMBaIU. J[yis ompeneneHuss Bo3pacta pbl0 Opanu sxabepHble Kpbiliku. OmpenesieHue
npousBoawsn 1o metoauke M.®. [Ipasauna n H.M. UyryHnosoii [3-4].

Pe3yabTarbl 00cy:xneHue. IIpaBoBoe peryiaMpoBaHu€ CIOPTHUBHO-TFOOUTEIBCKOIO
pPBIOOJIOBCTBA, pacCMaTpUBAEMOE B JJaHHOW pabote, TpedyeT NOMOMHEHUN B 3aKOHOAATEILCTBO
00 ocobo oxpansembix mpupoAHbix Tepputopusx (OOIIT), a Takxke Mep MO pPa3BUTHIO
TYpPUCTHYECKOW MPUBIIEKATEIBHOCTH MapKaKoJIbCKOr0 TOCYAapCTBEHHOTO  MPHUPOJIHOIO
3anoBeaHuka. B 3akone OOIIT rmacut «O6 yrBepxkaenuu [IpaBuit okazanus rocyaapcTBEHHON
yciayrd "Bbimada myTeBKM Ha TPOBEACHHE JIFOOMTENBCKOTO (CTIOPTUBHOTO) PBHIOOJIOBCTBA,
pazpeniaeMoro Juisi Hy>XJI MECTHOIO HAaCEJEHHUs, IMPOKHUBAIOLIETO B OXPAaHHOM 30HE
MapkakoJabCKOTO TOCYAapPCTBEHHOTO MPUPOIHOrO 3aMOBEAHUKA' OTPAHUYMBACT U 3aMpEIIacT
apyrum rpaxaanam PecnyOnuku KazaxcTtan, He mpoKMBAIOIIKX B 3TUX TEPPUTOPUSIX.

st cpaBHEHHUS OTMETUM, YTO MyTh OT PAaMOHHOrO LEHTpa MapKakoJIbCKOro pailoHa 10
Mocejika YpyHXallka 3aHUMaeThb OKOJO 3-5 4. Ha BBICOKONPOXOJAUMOW TEXHUKE, 4YTO
o0OycnaBiuBaeT 00Jiee HU3KUI YPOBEHB €T0 MOCEIaeMOCTH PhlOaKaMH-THOOUTEIISIMH.

Jlanee, misi OIEHKM TOTEHIIMAIbHOW J0OBIUM (BBUIOBA) JIGHKA Ha o3epe Mapkakoib
HEO0OXOJIUMO OIpPEETUTh 00IIee KOJINUECTBO JTHEH (CYyTOK), KOT/1a BEIETCsl €€ MOJIeAHBIN JIOB.
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[Ipu ycnoBuH, 4TO JOB BO3MOXEH TOJIBKO IPH HAJIMYMU JIOCTATOYHO TOJICTOTO JIbAA, OOIIYIO
CPEIHEMHOTOJIETHIOKO  MPOAOLKUTENIBHOCTh JIEIOCTaBa JIOCTaTOYHO JIETKO OIPEACIIUTb.
CornacHo mHorosieTHuM JanHbIM PI'TI Ha ITXB «Kasrugpomer» no Bocrouno-Ka3zaxcranckoi
u obOnactu AOaif, ycTOMUYMBBHIN Jen Ha o3epe (POopMHUpPyeTCs MPUMEPHO C TEPBOU JEKaIbl
JeKa0psi U IEPHKUTCS 10 TPEThel JeKaibl arpes. DTO 3HAUYMT, YTO MOJJICIHbIN JIOB BO3MOXKEH
B TOT MEPHUO/I.

Ecnu cunrtate o xaneHaapro:

o [lepBas nexana aexadbps — npumepHo ¢ 1 o 10 gexadps.

« TpeTbs nekana anpenss — npumMepHo ¢ 21 o 30 anpensi.

Hroro: ¢ 1 nekabps mo 30 anpesst — 3TO OKOJIO 5 MECSIICB.

Takum 00pa3om, MOAJIEHBIN JOB JICHKA Ha 03epe MapKkakoyb MOXET JJIUThCSE 0KOJI0 140
JTHEN.

OpnHako cleayeT YYUThIBaTh, YTO YaCTh 3TOrO MEPUOJA MOXKET ObITh HEIOCTYIHA IS
JTOOUTEIBCKOTO PHIOOJIOBCTBA HA 03. MapKakoJb U3-3a HEOJIArOMPHUATHBIX METEOPOTIOTUYECKUX
YCJIOBUU U TPYAHOJIACTYITHOCTbIO MECTHOCTH.

B mpegemnax o3epa Mapkakojib OCHOBHBIM OOBEKTOM JIOOUTENBCKOTO PHIOOJIOBCTBA
ABJISIETCSL pbl0a MapKaKOJIbCKUI JIEHOK. B naHHOM ciydae peub uaeT o peide: JIeHok (yckyu)
MapKakoJIbcKuil — pbiba cemeiicTBa JlococeBbie. JIeHOK OTHOCUTCS K XHIIHBIM pblOamM 03epa
Mapxkakoib. B panuoH JieHKa BXOJAT MaJOlICHHBbIE PBIOBI (IlecKapb, TroJiell) U KPYyIHbIC
O0ecrnio3BoHOUHBIE. [Ipy M3ydeHUM NMUTaHUS 3apPETUCTPUPOBAHO 8§ KOMIIOHEHTOB, U3 HUX JBa
KOMITIOHEHTa — PbIObI, OCTabHbIE — Oecro3BoHOYHBIE. Bo BpeMs HepecTta jieHOK (ctanus [V)
nutaercs ci1abo, o0coOM C MyCTBIMH JKemyAkaMu cocTaBisui  nopsiaka  70-80%.
OTtHepecTUBIIMECS OCOOM HAYMHAIOT AKTUBHO IHTATHCS, COCTaB W HAIOJHEHHE >KEIYIKOB
Bapbupyet oT 2 10 3 6amioB (no 3 6aipHON cucteMe MakcuMyM). OCHOBY paliMoHa MUTaHUs
OTHEPECTUBIIUXCSA 0COOEH JIEHKA COCTaBIISUIM raMMapychl — Ha ypoBHe 90%. [5].

[To pe3ynbTaTaM Hay4YHO-HUCCIEIOBATEILCKUX paldOT, MPOBEIEHHBIX COTPYAHUKAMU
Anraiickoro ¢unuana TOO «HIIL PX» ¢ 2020-2024 rofoB BbIJEICHHBIN JUMUT Ha JIOB PHIOBI
BapbupoBal OT 6,1 10 37 TOHH B pas3Hble roabl. J[MHaMMKa OCBOCHHME JMMHUTA IO TOJaM
coctaBuyio ot 15,6 1o 73,5% u, B cpeaHem 1o roaam, coctaBuiio 34.2%.

AHanu3 OMOJIOTMYECKOT0 COCTOSIHUS JIEHKA MOKa3all, YTO JHOOUTENBCKOE PHIOOTIOBCTBO
JUISl HY>KJI MECTHOTO HACEJICHHs], B LIEJIOM HE 0Ka3aJ0 CYLIECTBEHHOTO BIUSHUS Ha CTPYKTYpPY
MOMyYJISIIUNA ATOM pbIOBI B 03epe Mapkakoiib. OO0 3TOM CBHJAETEIBCTBYIOT OTHOCHTEIHHO
CcTaOMIIbHBIE Pa3MEPHO-BO3PACTHBIE TIOKA3aTEU PHIO 32 pacCMaTPUBACMBIA MTEPUO/I.

Takum o00OpazoM, HaHHBIE CBHUACTEIBCTBYET O JOCTATOYHO CTAOWUIBLHOM COCTOSTHUH
3amacoB JieHKa Ha o3epe Mapkakons B 2020—2024 rr. HabmromaemMbie OTKIOHEHHS B OTIASIBHBIX
OMOJIOTUYECKUX TIOKA3aTeNsIX OT CPEAHMX 3HAUCHUW, TAaKUX KaK JJIMHA U BEC PBIOBI, CKOpee
BCETO, OOBSCHSIOTCS €CTECTBEHHBIMU MPHUPOJHBIMU TIpolleccaMd M OCOOCHHOCTSIMU
pacripesiesieHus JIeHKa B TMPOCTPAHCTBE M BPEMEHU, a HE YMEHBIICHHEM €ro MOIMYJISIHH.
CnenoBaTenbHO, 3amachl JIeHKa B 03epe Mapkakolib B pacCMaTpUBaEeMbIi IMEPUOA MOXKHO
CYUTATh OTHOCUTEILHO CTAOMIBHBIMU (CM. Tabu 1).
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A
Taoauna 1 — JlunaMmuka 0H0JIOrHYEeCKHX MoKa3aTejiei JeHKa
Fomsl Cpenuss Cpenusis YnouranHocTh o Cpenuss AULI, Cpenuuit Kom-Bo
A JJINHA, CM Macca, I . TBIC. UKD. BO3pacT JK3.
2020 44,6 1390 1,49 2.4 7,4 308
2021 45,1 1362 1,43 4,6 6,6 306
2022 45,4 1261 1,33 3.9 5,9 407
2023 44,25 1251 1,34 3,63 6,9 439
2024 432 1145 1,36 3,2 6,4 336

PaccmarpuBaembie B JaHHOU paOOTE BOIMPOCHI MPABOBOTO PETYIUPOBAHUS CIIOPTUBHO-
TOOUTEBCKOTO PBIOOJIOBCTBA TpeOyroT momosiHeHus B 3akoH 00 OOIIT u pasButus
TYPUCTUYECKOW MpHUBIEKaTeIbHOCTH Mapkakoibckoro 3anoBegnuka. B 3akone OOIIT rmacur
«O06 ytBepxkaenun IlpaBun oxazaHus rocygapcTBEHHOW yciyru "Bbigaya mnyTeBKH Ha
MIPOBEICHHE JIFOOUTETHCKOTO (CIOPTUBHOTO) PHIOOJIOBCTBA, PA3pEHIAEMOTO JJI HY kI MECTHOTO
HAcCeJICHHs, NPOKMUBAIOIIETO0 B OXpPaHHOM 30H€ MapKakoJIbCKOIO TrOCYyAapCTBEHHOIO
MPUPOJHOTO 3allOBEJHUKA" OTpaHMYMBACT W 3alpeniaeT APYyruM rpaxaaHaMm PecnyOmmku
KazaxcTtan He IpOoXUBAIOIIKUX B 3TUX TEPPUTOPUSIX, HEOOX0aUMO TonofHeHue K 3akoHy OOIIT
JUIS TIPOBEJICHUSI CHOPTHUBHO-TIOOUTENBCKOTO TMOJIEIHOTO JIOBAa PBIOBI JUIsl  Pa3BUTHS
TYPUCTUYECKOTO KJlacTepa Ha MapKakoJIbCKOM 3allOBEIHUKE.

3axioueHue. AHanu3 OMOJIOTUUECKOTO COCTOSIHUS JICHKA TOKa3all, YTO JIOOUTEIbCKOE
PBIOOJIOBCTBO JIJIsl HY ] MECTHOT'O HACEJICHUS B 1I€JIOM HE 0Ka3aJio CYIIECTBEHHOIO BIMSHUS HA
CTPYKTYpy NOMyJALMN JieHKa o3epa Mapkakoiab. O 4eM CBUIETEIbCTBYIOT OTHOCHUTEIIHHO
CTaOMJIbHBIE Pa3MEPHO-BO3PACTHBIC OMOJIOTMYECKUE TMOKAa3aTelu PhIObI B paccMaTpUBaEMbId
MepUOJI JIET.

Takum 00pa3oM, HAKOIUICHHBIC JAaHHBIE CBUICTEIBCTBYET O JOCTATOYHO CTAOMIBHOM
COCTOSIHMU 3aracoB JieHKa o3epa Mapkakonb B 2020-2024 rr. AHalIu3 CTaTUCTUKH OCBOEHUS
JUMHTA 33 HECKOJBKO JIET MOKAa3bIBAET, YTO MAKCUMAJIbHBIA MOKA3aTelb OCBOEHUS COCTaBUII
73,5% oT BBIIEACHHOTO JauUMHTA. Ha OCHOBe CTAaTHCTHKM BBUIOBA W OCTaBIIEHCS
HEHCMOJIb30BAHHOW YaCTH JIMMUTA Ha JICHKA MOXHO BBIJIEIUTH 3TY KBOTY JI TYPUCTHYECKOTO
peIOOIOBCTBA. B 1ensiX yCTOMYMBOTO pa3BUTHSL OIKOJOTO-TYPUCTHYECKOTO KJacTepa Ha
TEPPUTOPHUM 3aMOBEAHUKA HA 3aKOHOAATEJIBHOM YPOBHE pPa3peliuTh BBIIAYM pa3pelIeHUi
MPOBEJICHUE CIIOPTUBHO-TIOOUTENILCKOTO MOJIEAHOTO JIOBa PBHIOBI Ha o3epe Mapkakoijib B
3UMHUNA mniepuojl. MMeronuecss OTKJIOHEHHMS OTACJBbHBIX OHOJOTHYECKHX IOoKaszaTesle ot
CPEAHEMHOIOJICTHUX TapaMEeTPOB MOTYT MMETh €CTECTBEHHbIE NMPUYUHBI, HE CBSI3aHHBIE CO
CHIDKCHMEM YMCJIICHHOCTH 3alacoB, a Cjlydyal MEXIOoJO0BOM HM3MEHUYMBOCTH YJIOBOB U
Ka4eCTBEHHBIX XapaKTEPUCTUK PbIO BMOJHE OOBSICHUMBI OCOOCHHOCTSIMU MPOCTPAHCTBEHHOTO
M BPEMEHHOI'0 pacHpelesieHUs phl0 B BOJHBIX OOBEKTaX B TMEPUOJ 3UMHUX HAryJIbHBIX
MUTPALUH.
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90K 349.6
Teseyes I'asibiM bailirazuesudy,
beke:xanos /laypen Hyp:kanoBu4
[. XKancyripoB ateigars JKeTicy YHUBEPCHUTETI,
(Tanneikopran K., Kazakcran)

KA3AKCTAH PECITYBJIMKACHI TYPAKTBI IAMY KAFTAVBIHIA
TUIPOTEXHUKAJIBIK KYPBLJIBICTAPIBI MANJIAJIAHY MEH KA VIIICI3AITTH
KAMTAMACBKI3 ETY MOCEJIEJEPI )KOHIHAETT FELIBIMU 3EPTTEYJIEPTE
KBICKAILIA TAJIJIAY

Annoramusi: byn makanana Kazakcran PecnyOnmkacbiHaa TypakThl gaMy >KaraaibiHIa
TUAPOTEXHUKAIBIK KYPbUIBICTAPABI MaiilaaHy MEH OJIapJblH KAyINCI3IriH KaMTaMachl3 €Ty
MoceTieliepiHe apHaliFaH FBUIBIMH 3epTTeyliepre oaebu 1mony skacananasl. Cy pecypcTapbiH
THIMAI TalijganaHy MEH THAPOTEXHUKAIBIK HBICAHIAPABIH Kayilci3 KYMBIC ICT€yl €JJIiH
OKOJIOTHSIIBIK JKOHE OJICYyMETTIK-DKOHOMUKAIIBIK TYPAKTBUIBIFBIHBIH 0acThl (haKTOPBI OOJIBII
TaObUIa/Ibl. ABTOpJIAP OTAHABIK KOHE MICTENIIK FaJIbIMIAPIbIH €HOCKTEPIH Tajjiail OTHIPHII,
THAPOTEXHUKAIBIK KYPBUIBICTAPABIH Ka3ipri jKall-KyHiH, OJapAblH MalJaJaHbUTybl MEH
KayIiMcCi3iriH KaMTaMachl3 €Tyeri KYKbIKTBIK, TEXHUKAJIBIK KOHE DKOJIOTHSIIBIK acCleKTIIepiH
3epTreial. ©Onedu 1oy OapbIChIHAA THAPOTEXHUKANBIK  KYPBUIBICTApbIH  anaTThIK
XKaraainapbl, oJapAblH TO3y JICHIEHl 'KOHE KIIMMATThIH e3repyiHe OaillaHbICThl TYBIHJIAUTHIH
KAyIlnTep >KOHIHJET FRUIBIMU MIKIpJep KYHeTeHIIpUIreH. 3epTTeyiep/iiH eHOeKTepinae Oy
MOCeJIeH] MICTTy IiH HEeri3r1 OaFrbITTaphl PETIHE TEXHUKAIBIK MOHUTOPUHT KYHECIH KETUIIIPY,
ToyeKenep/Il Oaranay 9[iCTepiH JaMBITY, SKOJIOTHSIIBIK KAYITICI3AIK CTaHAAPTTAPBIH KaHAPTY
KOHE Cy HBICAHJAPbIH OacCKApyJblH HMHTETpAlMsUIAaHFAH TOCUTIH €HT13y KaKeTTUIIrl ararl
oruiefii. COHBIMEH KaTap, KYKBIKTBIK FBUIBIM CallaChIHAAFbl 3€PTTEYJIEp TUIPOTEXHUKAIBIK
KYPBUIBICTApJbIH ~ KAYINCI3MINiH KaMTaMmachl3 €TYJIH HOPMATHUBTIK-KYKBIKTHIK 0a3achIH
KETUIIIPYIIH MaHbI3bIH alKbpIHAaAbL.MaKanaga XadblKapallblK THKIpUOEre epekiie Hazap
aynapsutrad: Eyponaneik Onakteiy Cy menOepiik nupektuBachl, BY ¥ -HpiH Cy pecypcrapbiH
KOpFay JKOHIHJErl KOHBeHUUsIapbl MeH OpTanblk A3us  eniepiHiH Ccy Kayllnci3airi
CalachlHJAFbl BIHTBIMAKTACTBIK TOXKIpUOenepl TaniaHaabl. OIEOHETTepAl CaATbICThIPMAbI
Tajaay HOTWKeCiHAe aBTopiap Kazakcran jkaFmaiibiHIA THAPOTEXHWKAIBIK KYPBLUIBICTAPIBI
naianaHy MEH KaylilCi3[iriH KaMTaMachl3 €TYAiH THUIMlI YATICIH KalbIITACThIPY YILUIH
FBIJIBIMM HETI3JIEJTCH YCHIHBICTAp YCHIHAABL. JKanambl, Oy omeOM IOy THAPOTEXHUKAIBIK
KYPBUIBICTApJBI TYPAKTHl TMaljgagaHy MEH OJIapAblH KayimnCi3[OiriH KaMTamachi3 eTyTre
OarbITTaJIFAaH KEMICHI FBUIBIMH 3€PTTEYJEPIH Ka3ipri >KaFJailblH KepceTell >XOHE OChI
OarbITTarbl OOJANIAK 3€PTTEYJICPAIH FHUIBIMU HET131H KaJIalIbl.

Kinar ce3mep: TypakTel JamMy, THAPOTEXHUKAIBIK KYPBUIBICTap, CY pPECypCTaphl,
KAyYIINCi3/iK, KYKBIKTBIK PETTEY, SKOJOTUSIIBIK KAYINCI3IK, Cy cascaThl, KIUMATTHIH ©3Tepyi.

Maxana  AP26193915  «Typakmur  oamy  owcazoativinoa [ uopomexHuxaiviy
KYPbLIblcmapobl NAuoalaHy MeH Kayincizoikmi kKammamacwl3 emyoi KYKbIKmblK pemme)y
MaxKblpblOLIHOARLL 2PAHMMBIK, KAPHCOLIAHOBIPLLIAMBIH 2bLILIMU HC00a Uienbepinoe 23ipaeHOi
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Kipicme. Kazakctan PecnyOnukacbl TypakTbl JlamMy >KarJalblHIa TUIPOTEXHUKAIBIK
KYpBUIBICTap/Ibl TalijallaHy MEH KayIICi3AiriH KaMTaMachl3 €Ty Macelesiepl dKOHIHEeT1 FhUTBIMU
OTaHJIBIK YKOHE MIETEIAIK FAIBIMIAPIBIH 3epTTeyepi Oap.

Conrpl OipHENmIC XKbUIAA CY pPECypCTapbl €IIH TYPAKThI JaMYyBIHBIH MAaHBI3bI
AJIEMEHTTEpiHIH Oipl ekeHl Oenriai 6onapl. bi3aiy eniMi3z TpaHcIIeKapalbIK aFbIHAApFa TOYeI/ Il
COHJIBIKTAH KOpIIJIeC €JJIEPMEH e3apa THIMJI BIHTBIMAKTACTHIK €JJIIH Cy Kayllci3airia
KaMTaMachI3 €TY/IIH HeT13r1 (haKToOpbl OOJIBIT TaOBLIA IbI.

«TypakTel gamy» YFbIMBI OopiHe Oenrim, Oipak '"?IKojorus" TEPMHUHIH KYHJIETIKTI
KOJIJJaHyFa YKCac ajlaHIaylIbUIbIK peTiHae Kaobliaanaasl. ConbiMeH, Oyl mbIiHbIMEH He? bY Y -
HbIH Puo-ae-)Xanelipogarsl KoplaraH opTa »KOHE J1aMy >KeHiHJier1 koHdepeHuusceiaa (1992
K.MAayChIM) TY KbIpbIMJIAJIFaH "TypakThl AaMy' KarujaaThl Oojaliak YPIaKThIH SKOJOTHSIIBIK
JKOHE QJICYMETTIK MYIICICPIH €CKepe OTHIPBIN, AIEMIIK SKOHOMHUKAHBI JKAH)KAJICHI3 JTaMBITY
KaXETTUIITiH Outaipeni. bipak Ka3ipri yakbITTa KMHAKTAJIFaH KOINTEreH 9JeOueTTepl Tangay
KOpPCETKEHJIeH, OYJI UIESHBI 1C KY31HJE KYy3€re achIpy KoOajlapbl THIMCI3 OOJIBIN IIBIKTHI.
"TypakTel gaMy'", IIIBIH MOHIHJE, JKEKE OHJIPICTIK OOBEKTIre MACHIH XallbIKapajbIK,
MEMJIEKETTIK, cajlaJibIK JKoHe Oacka JeHreunepaeri kangai ga Oip KbI3METTIH CTPaTErHsSChIH
alKpIHIAUTBIH OapibIK OarmapiaMaliap MEH cascaTTapra MIHJETTI TYpJA€ CHTI3UICTIH YpaHfa
alfHaJIbI.

MaceneniH MakcaThl MEH Ma3MYHBIH TaFbl Oip peT "HaKThUIAWTHIH'" KYMBICTAp YHEMI
YKapUSJIaHbIT OTBIpajbl. "TypakThl mamybl" Tajlam eTeTiH OapiblK *KaHa HOPMATUBTIK aKTiiep
KYIIIHE CHE/Il. HopMmaTuBTiK KYKBIKTBIK aKT KaObUIAaHFaH JKarFaaiaga Kojiga Oapbl
KOPBITBUIATHIH OOJIAJIbI 3aHFA TOYeNJl KYKBIKTHIK aKTijep >KyHeleHreH 3aH KeHlHHEH
MEMJIEKETTIK Oackapy >xyheciH pedopmanay, Oyn e3 keserinae ocep errti ['TC kayimncis
Oackapybl JKOHE JKyHenep apKbUIbl dKOHOMHKAHBI JTaMbBITYAbl KaMTaMachl3 eTyre Oomap emi
AIIEKTP IHEPTETUKACKHI )KOHE MEITHOPAIIHSL.

XKobama TypakThl 1amMy >KaFaalblHIA THAPOTEXHUKAIBIK KYPBUIBICTAPABI MalalaHy, Cy
KOHE DKOJIOTHUSJIBIK 3aHHAMAaHBIH MEHTEpY, CY peCcypcTapblH KOpPFayabl AaMbITy, OoJaIiak
KOCIOM KBI3METTE SKOJIOTHSIIBIK KbI3METKEpJEpl KYKBIKTHIK OLTIMIHIH HET13[epiH MmaiiganaHy
JaFbUTAPBIH YUpETy, Cy TMaimanaHy, SKOJOTHUSIIBIK KaThIHACTApP CaJaChIHJIAFhl KYKBIKTBHIK
HETI3JIep Typajibl OUTIMAEPIH MEHIEpY, Cy PeCypCTapbIHBbIH KEWEHAUIr Typajisl Oy, cy
pecypcTappl MEH OKOJIOTHSJIBIK KYKBIKTBIK MOJCHHETI MEH KOCINTIK JaFablIapbiH
KQJIBIIITACTBIPY KOpILIaFaH OPTaHBI KOpFay »XKoHE TaOMFU pecypcTapabl YThIMIBI MakjajiaHy,
AKOJIOTHUSIIBIK 3aHHAMAHBI KOJIZIAaHYIbIH MPAKTHKAJIBIK JIaFAbIIaPbIH KaJIBIITACTHIPY, KYKBIKTHIK
oilJlay MOJICHHMETIH MEHIepy; Cy pecypcTapibl JJacTaHy MEH KYpeCyIiH >KaHa Ke3 KapacTapbl
MEH TACUIAepl aHBIKTAJIAbl. DKOJOTUSJIBIK KAYINCI3IIKTI KaMTaMachl3 €Ty/€ Cy pecypcTapbiH
KOKBICTaHyJaH JIACTaHy MEH KYPEeCyle OTaHJIBIK KOHE NICTEINIIK FajabIMIapAblH €HOeKTepl
MaHb3ABl 00k TaObUIaAbl. OTanablK FanbiMaap: JK.b. Mysrayos, FO.A. TI'aspunosa, J[.M.
Ywmapos, baitgensaunoB [I.JI., CyneiimenoBa C.K., MykameBa A.A., bekumena C./.,
Epxunbaesa JI.K., Hykymesa A. A., Xam3una XK.A, bypubaes E.A., Unwsicoa I'.A.,
HyxkymeBa A. A tarbiga 6ackana rajabIMAApIbIH FRUIBIMU €HOCKTEPIHE 3e€pPTTEYJIep KYPri3TreH.
[erennix rameiMaap: Demirbilek B., Benson D., Gao J., Deng G., Jiang H., Zhao Y., Yang
Y.,Dong F..Li Q. Zhang W. [Hy6oBuk O. JI., boromo6oB C. A.Tarpima Oackana
FAJIBIMIIAPIBIH €HOCKTEpiHEe, KYKBIKTHIK 3epTTeyJiepre Tajay >Kyprizuiemi. Mpicansl peTiHze
anitap 6oncak, XK.b. My3srayos, 10.A. I'aBpunona, J[.M. YmaportiH HopmaTtuBHO-TIpaBOBOE
PETYIUPOBAHUE TUAPOTEXHUYECKUX COOPYKEHUW W WX BIMSHUE HA BOAHYIO O€30MacHOCTH
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PecyOmmku Kazaxctan arTel MakandachlHAA Cy 3aHHAMACHIH JKETUIMIPYIE MEMIICKETTIK
opraHjap YIIiH KYKBIKTHIK 0a3a OoJbIT TaOBLIAIbI, OpraHiap apachIHIAaFbl THIMJI e3apa ic-
KUMBUIABl YHBIMIACTHIPY KOHIHAETI Mocelienep, YCBHIHBICTap, MEMIICKETTIK OacKapy >KoHE
BEIOMCTBOJIBIK OaFBIHBICTHI KYPBUIBIMIIAP MBIHAJIAP/IBI JIBIIT TaCTayFa MYMKIHAEPI, Cy calachlH
KETUIIIpY KeHiHJe Oapabap miapanap KaObUIIAMTBIH MEMJICKETTepACeTr1 MAaHbI3bLUIBIFBI
kKapacteippuinbl[1].  An J.JlL.bainensaunoBtiH YI'PO3bI BOI[HOﬁ BE30OITACHOCTHU
KA3AXCTAHA: ITPABOBBIE ACIIEKTHI artel eHOerinae cy canachbiHiarbl AK OyJiak,
AyBI3 Ccy MEMJICKETTIK OarjapiiaMaiapchl CyMEH KaMTaMmachl3 €Ty MOcelIeciHiH Oip OeJiiriH
FaHa KapacThIpajbl. MeMIIeKeTTIK OarJapiiaMaHblH KYKBIKTBIK O6IIMIHIE CYMEH KaMTaMachl3
eTyleri Heri3ri kayinrepiHe tokranaabl. I[Ipodeccop C.CyneitmeHoBanbiH CyniHOCTh U
0COOCHHOCTH TMPOIECCYATbHBIX (HOPM pealu3alyi HOPM BOJHOTO IIpaBa aTThl CHOCTIHIE Cy
KYKBIFBIH/IAFbI KYKBIKTBIK HOPMaapibl iCKe achIpy TeTiri, KYKBIKTBIK Mpomecc cCUnaTTanThIH
Cy KYKBIFBI KaTeropusi peTiHie kKapactoelpy, Cy KYKbIFbI HOpMaJlapbhlH 1CKE achlpy KE31HJIET1
Kexepriiep, Cy 3aHHaMacChIHAAFbl AaIIBIKTHIKTApbl, AKOHOMHKAHBIH TYPAKThl JaMybI
KOPCETUITEH Cy pecypcTapblHbIH OOJYBIMEH KOHE JKail-KyHl, Cy pecypcTapbliH Oarajiay TETiri
KapacteipraH[1]. A.A. MykameBa Cucmema 600H020 3AKOHOOAMENbLCMBA: COCMOAHUE U
nepcnekmuevt ammul 03 3epTTeyinge Cy oObEeKTUICpIH HaiijanaHy *KoHE KOpFay >KOHIHJETI
KaTtblHacTapabl perteiTiH KP 3aHHamanbIK jkoHe e3re e HOPMATUBTIK KYKBIKTHIK aKTUIEPIHIH
KyheciHe kebOipek Hazap aynapanbl. KazakcTanjarbl Cy 3aHHaAMachl >KyHecl JEereHiMmi3 Oy
KYKBIKTBIK PETTEYAIH MOHI pETIHAE CYy KaThIHACTAPBIHBIH KYKBIKTBIK HOpMajapbl MeEH
KYPBUIBIMIAPHI KYHECIHIH 1K1 O1pJIITiH KOPCETETIH dPTYPJIl 3aH/IbI KYIITEPAIH CyJIaphl Typajbl
e3apa 0alIaHBICTBI HOPMATUBTIK KYKBIKTBIK aKTIJIEPAiH KHUBIHTBIFBIH KAMTUTBIH KOTI JICHT CHJII
OutiM pertiae KapacTeipagpl. Cy calachlHAAFbl KYKBIKTBIK — aKTUIEPIH KYKBIKTBIK KYIII
OailIaHBICTBl  1IIKI apaKaThIHACKI HOPMATUBTIK KYKBIKTBIK AaKTIIEp Typajibl 3aHMEH
alKpIHAaIFaH[3].

Cy canacblHAaFbl MO3ULMSUIApAAH aTajJfaH aKTUIEp KOPCETUINeH 3aHMEH HEPAPXUSIIBIK
OacnangakTblH SPTYPJIl caThlIapblHA KOWBUINIBI, OHBIH €H JKOFApFbl CATBICHIH €TIMI3/1H HEri3ri
3aHbl 00k TaObaThIH KP KoncTuTynumsicsl ananel. Cy canachlHIArbl 3aHJIApAbIH KYIITEpl
ooitpima Kouctutyuusuiblk  3a”aap, koxaekcrep, KP-ubiH [Ipe3ugeHTTIH MIbIFapFaH
HOPMATHBTIK KYKBIKTBIK >KapibIKTapbl, Kazakctan PecmyOmmkaceiapiH [lapmaMeHTTIH cy
cajachlHJarbl HOPMATHUBTIK Kaynbutapbl, KP HbIH YKIMETTIH Cy pecypcTapbl OarbITTHIHIAFbI
HOPMATHUBTIK KayJbuiapel, JKOFapFbl COTTHIH KayJibUIapbIHAA OeKiTenl. KP-narel cy
KAaThIHACTAPBIH PETTEHTIH KYHeneHTeH OipbIHFai 3aHHaAMaNBIK akT. KypbUibIMIbIK xKarbiHaH Cy
kojekci JKanmer sxoHe epekie Oemikrepal KamTtuabl. Komnmanbictarel Cy KOJIEKCIHIH KaJIbl
Oemiri Cy 3aHHaAMachHBIH HETI3T1 aHBIKTaMalapbl, Cy 3aHHAMACHIHBIH MAaKCaThIH, CY
3aHHAMACBIHBIH MIHAETTEPl MEH KaruJaTTapblH, Cy OOBEKTUIepiH maipanany KyKbiFbl, Cy
apyanbUIbIFGl KYPBUIBICTAPBIHA MEHIIIK KYKBIFBIH JKOHE ©3T¢ 1€ KYKBIKTapAbl, CY KOPBIH
nalanany MeH KOpFayJIbl MEMJICKETTIK PETTEYIl, Cy MaigalaHyabl )KOHE Cy IIapyanlbUIBIFbIH
YHBIMIACTHIPY/IbI KAaMTHUbI. AJl Cy 3aHHAMacChIHBIH epekile OeiriHae cy oObeKTiIepl MEH Cy
IapyanbUIbIFGl KYPBUIBICTAPBIH TalAalaHy, cy OOBEKTUICPIH KOpFay JXKOHE CYIbIH 3USHIBI
ocepiHe Kapchl Kypec JKOHIHJErl HopMajapbl, €peKlle MEeMJIEKeTTIK MaHbI3bl 0ap cy
OOBEKTUIEPIHAET1 MAPYyalIbUIBIK KbI3METTI KYKBIKTBIK PETTEY/AIH EpEeKIIeNIKTepl, Cy KOpPbIH
nmaijiaJjlany MEH KOprayabl PETTEyAiH ASKOHOMHKAJIBIK TETIKTEPIH PETTey, Cy 3aHHAMaChIH
Oy3FaHbl YIIIH )KayanThUIbIK )KOHIHAET1 HopMajap/bl, COHJail-aK Cy TpaHCIIEKaPaIbIK CyJIap bl
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naianany >KOHE KOpFay CalachlHIAFbl XaIbIKAPabIK BIHTBIMAKTACTBIK OarbITTaphl OOMBIHIIA
Tajaayaap Kypri3reH.

C.J1. bexumeBa oxpaHa OKPY’KaIOIIECH MPUPOTHON CPEIbl: MOHSATHE U B3aMMOCBSI3b C
o0ecrieueHneM HKOJIOTMYECKOil Oe3omacHoCTH aTThl 3epTreyinne Kopmaran taburu opTa-
TaOufu (COHBIH imIiHAE aTrMocdepanblkK aya, KepaiH 030H KalaThl, )Kep YCTI KoHE JKEep acThl
CyJIaphbl, Kep, *Kep KOMHaybl, jKaHyapyiap MEH eCIMIIKTEp dJieMi, COHJaii-aK oJjapJiblH e3apa
OPEKETTECYIH/IET1 KJIMMAT) KOHE TaOUFH-aHTPOTIOTCHIIK HbICAHapFa Tajijayiap KyprisreH[4].

JLK.Epxun6aeBa, A.A.boponunansiy [Ipo6ieMbl MpaBOBOTO peryjaupoBaHUsl OXpaHbl U
UCIIOJIb30BAaHUSl TMOA3EMHBIX BOJ (MEXKIYHApOAHBIA ONBIT M mpakTuka Kazaxcrana) aTThl
3epTTeyiHae ONeMIiK TaxKipuOeae kep acThl CyJapblH KOpFay MEH MaiianaHyabl KYKbIKTHIK
peTTey KBUI CalbIH ©CIM KeJeAl oJIeMIEri aybl3 CYIbIH JKETICICYIIUIriHe OaiaHbICThI
e3ekTuIiri. Kenrteren eypomnanbslk TaOWFW amaTTapIblH KeO€r0l COHal-aK >Kep KbIPTHICHIHBIH
KOIITeTeH KYJIaybl JK€p acThl CyJIaphIH NalJalaHy JKOHE KOpFay CalachlHIAFbl KaThIHACTAPBI
KYKBIKTBIK PETTEY/IIH AaMybIHa ce0er 00Ibl CApKbLUTy. DHEPreTUKAIIBIK peCcypcTap AarapbIChl
01p OoJspl O0JIBICTA 3aHHAMAHBI 93IpJiey KAKETTUIITHIH ceOenTepi >kKaHapThUIATBHIH SHEPrus
KO3JEpiH KYKBIKTHIK PETTEy, OHBIH IIIIHJE >KE€p acThl CyJapblHA MaHbI3Abl POJI €KEHIITIHE
TOKTaJaAbl. 3epTTEy OapbICHIHAA KYABIK CYBl OOJIIBI )KEp aCThl CYBIH OPTATBIKTAH IBIPLIMAaFaH
KO3JIepJieH MaianaHy Typaibl KOPBITBIHJIBI acalJbl CYMEH KaMTaMachl3 €Ty aypy KayIliH
apTThIPA/Ibl XAJIBIKThI KYKBIKTBIK KOPFayAbIH apHaAWbI I1apaiapblH 931piaey KaxeT. Y IIiH KaJlIlbl
€peke KOITEreH JaMbIFaH eliJIep OPTAIBIKTaH IbIPbUIFaH CyMEH KaOJbIKTAy KYHeIepiHe xep
acThl CyJIapblH Maiiiananyra 6acbIMIbIK Oepeal. ABTOHOMIbI HEMECE OpTaJbIKTaHAbIPhLIMaFraH
Ky#enep KoagaHbUIaibl OPTaIbIKTaHIBIPBIIFAH KyHeaep OoJIMaFraH araaiaa FaHa, COHIan-aK
CaHUTAPJIBIK-TUTUCHANIBIK ~TaJlanTapAbl cakTail oThIpein. JKyprizuireH Oipkarap enaepil
caibICThIpMalIbl TypAe kentipiared. Meican perinae AKIL, XKanonus, TaitBanb, ApreHTrHana
naianany apachlH/Ia TiKeJleld OaiIaHbIC OPHATHUIIBI XUMUSIIBIK 3aTTAPMEH JIACTaHFaH aybl3 Cy
MaKCaThIHJIa KEp acThl CYJapbIHBIH 3aTTapPbIMCH YXOHE OHKOJIOTHSUIBIK aypyJapIblH ©CyIMeH
OalinaHbICTBIpAIbI[S].

K.A. bekonTin 3eprreyinge Kazakcran PecrnyOimkachkl ayMaKThIK JKaFbIHAH KAyINTi Jer
aTajaThlH aillMaKTa OpHaJacKaH ETIHIIUIIK >KOHE OHBIH KJIMMaThl OolbIHINA Kyprak. COHFBI
KBUTIAPBl pecnyOrKaga Ccy TammbuIbiFel cedineni. Cy pecypcTaphl ITaFdapbIChIHBIH OJIapbI
OackapyIblH TUIMCI3IITIHIH cebentepl O6ap. Ochiran OalaHBICTBI MaiiaiaHy mpodieMachiHa
OailIaHbICTBI ©3€KTI Macenenepain Oipi. KazakcTtaHHBIH Cy pecypcTapbl THIMAL YITapabIK
Oackapy Moceneci OOJbI  TaObUIABI TpPAHCHIEKAPAIBIK Cy aFbIHAAPBIMEH, OWTKEeH1
PecryOnukaHbIH Cy aFbIHBIHBIH KapTHICBIHA JKYBIFBI KaJBINTACAbl KOPIII MEMIICKETTEPIIH
ayMmarbIHIa KOHE ceri3 OacCeWHHIH >KeTeyl TpaHCIHIeKapaiblK Oonbilm Tabbumambl. Jlemek,
KazakcTanHbIH Cy osieyeTiHIH OacKa eijepre Kofapbl TOYEJIUTri, COHJai-aK KepIIiiec
ayMakTa Maiia OoJIFaH ©3CHIEP/IH ayKbIMJbl kKoHE OaKbUIayChl3 JIACTAHYbl MEMJICKETTEp
yATapayiblK 0ackapy MOCENeNIepiH 3epTTEY/IH ©O3CKTUIIrH aHBIKTaIbl PecryOnuKaHblH Cy
pecypcrapsbi[6].

KopbIThiHabl. 3epTTey HOTHXKenepi kepceTkeHiaeh, Kazakcran PecnyOnukacbinaa
TUAPOTEXHUKABIK KYpPbUIbICTApAbl MaiadaHy MEH OJIapJblH KayINCi3[IriH KaMTaMachl3 €Ty
Maceliesiepl TYpPakThl J1aMy casiCaThIHBIH ©3€KT1 OarbITTapblHbIH Oipi Oosbim TaObuiagbl. Cy
pecypcTappl — 3KOHOMHKAHBIH, SKOXXYHENEpAiH >XOHE XalbIKTBIH eMip CYpy JEHIreHiHiH
TYPaKTBUIBIFBIH aWKbIHAAUTHIH Her13r1 QaktopiapAblH Oipi. COHABIKTAH THAPOTEXHUKAIBIK
HBICAHJAP/BIH THIMJI JKOHE Kayilci3 KYMBIC 1CT€yl €lJIH YITTHIK KayllCi3AiriMeH, TaOuru
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pecypcTapapl YTBIMIBI aliJalaHybIMEH KOHE SKOJIOTHSUIBIK TEe-TeHIIKTI CAKTayMEH THIFBI3
OaitmanbicTel. JKypriziiren onedu Tangay MEH CalbICTBIPMAIIbl 3€pTTEY HOTHIXKENEpl Kazipri
THAPOTEXHUKAIBIK KYPBUIBICTAPIBIH TEXHUKAJIBIK JKaFIaiibl MEH KYKBIKTBIK PETTEY KYHECIHIIE
OipkaTtap mpoOaemManapabiH 0ap exeHiH kepceTTi. OnapabiH immiHae eH 0acThICKI — KONTETeH
KYPBUIBIMJIAPbIH (DU3UKAIBIK TO3YhI, HHKCHEPJIIK OaKblIay KYHeIepiHiH KETKITIKCI3/Ir KIHE
3aMaHayd MOHUTOPHMHI KYpaiJapblHbIH KeTicrieymiiri. CoHbIMEH Karap, 3aHHAMaJlbIK
JEHIele THUIPOTEXHUKAIBIK KYPBUIBICTAPABbIH KAYINCI3AINHE KATBHICTBI HOpMaJlapAblH
OBITHIPAHKBUIBIFBI MEH MPAKTUKAIBIK KOJIJIAHBUTYJarbl KaIIbUIbIKTap Oalikananael. byn perrte
TUAPOTEXHUKAIBIK KayINCI3AiK MOCENIeCIH TeK TeXHUKAIBIK HeMece OKIMIIIIK JeHIrelae FaHa
eMec, KYKBIKTBIK JKOHE JKOJIOTHSJIBIK casicaTThIH OipTyTac 0esiri peTiHle KapacThIpy KaKeT.
Kazipri ke3eHze cy pecypcTapbliHa JETeH CYPaHbIC KIMMATTHIH ©3Tepyi, XadblK CAaHBIHBIH OCYi
KOHE OHJIpIC KOJIEeMIHIH apTyblHa OallaHbICTBl KYpAEJIECHE TYCYIE. byn xarnmaii
TUAPOTEXHUKANBIK KYPBUIBICTAPJBIH JKYKTEMECIH apTTHIPbIN, amaT KaymiH KeOeiTen.
CoHJBIKTaH Cy HBICAHJAPBIHBIH KAYIICI3AINH KAMTaMachl3 €TYyA1H 3aMaHayHd KYKBIKTBIK OHE
TEXHUKAJIBIK KYPAJIJAPhIH 331piiey — YakbIT Tana0bl. OChl TYpFbIJa XaJdbIKapaldblK TOKIpUOEHI
eHrizy, aran aiitkanna, Eyponaneik OpakteiH Cy mieHOepiiK AupekTuBackl MeH b¥ Y -HBIH
TpaHCIIEKapaiblK Cy OOBEKTLIEPIH KOpFay KOHIHJErT KOHBEHIMSICHIHBIH KaFuJaTTapbiH
nainanany KazakcTaHHbBIH Cy casicaThlH dKaHFBIPTYFa MYMKIHJIIK Oepei.
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(TanneikopraHn K., Kazakcran)

KA3AKCTAH PECITYBJIMKACHI TYPAKTBI JAMY KATTAVBIHJIA
TUIPOTEXHUKAJIBIK KYPBLIIBICTAPIBI MAMIAJIAHY MEH KA VITICI3IITTH
KAMTAMACBKI3 ETY HOPMAJIAPBIHBIH KYKBIK *KYWECIHAETT OPHBI MEH
KYKBIKTBIK TABUFATBI

Annoramusi: byn makana Kazakcran PecryOnukachiHBIH TYpakThl JaMy >KaFdailbiHIa
TUAPOTEXHUKAIBIK KYPBUIBICTAP/IbI MaiiajiaHy MEH OJapJblH KayirnCi3IIriH KaMTaMachl3 eTyTe
OarbITTaIFAaH KYKBIKTBIK HOPMaJapJbIH KYKBIK >KYHECIHJIETI OPHBbI MEH KYKBIKTBHIK TaOUFAThIH
Tajjayra apHajfaH. 3epTTey MaKcaThl — CYy PeCypCTapblH KOpFay MEH THAPOTEXHHUKAJIBIK
KYPBUIBICTAP/IbIH KAYIICI3 )KYMBIC 1CTEY1H PETTEHTIH HOpMaJlapIblH KYKBIK callajJlapbIMEH e3apa
OallUTaHBICHIH, OJIAPABIH 3aHHAMAJIBIK HWEPapXUsAIarbl OPHBIH JKOHE KYKBIKTBHIK TaOWFATHIH
alKpIHIAy. ABTOpP THAPOTEXHHKAIBIK KYPBUIBICTAPILI KYKBIKTHIK PETTEYy TEK SKOJOTHSIIBIK
HeMece TabuFrat maijanaHy CalaChIMEH HIEKTEIMEN, OKIMIIIIK, a3aMaTThIK KOHE KbLIMBICTBIK
KYKBIK HOpMajapbIMEH J¢ TBIFbI3 OailmaHbicTa €KeHiH pgonenneiai. Makanaga Kazakcran
PecniyOonukaceiablH Cy KOJIEKCl, DKOJNOTHSUIBIK KOJEKCl oHe TeTeHIe Karaaiiaap Typasbl
3aHHAMaJIapbIHAAFbl HOpMAajapra Talijjay JKacajblll, OJapAblH >KYHEIUIiri MeH e3apa
yinecimaimir: Oaranananel. CoHAa-aKk THAPOTEXHUKANBIK KYpPbUIBICTAPABIH KayINCI3IITriH
KaMTaMachl3 €Ty >KOHIHJErl KYKBIKTBIK KaTbIHACTApJbIH KeIllcajalbl CHUIIAThl KOPCETUIEII.
3eprrey OapbIChIHAA aBTOP THUIPOTEXHUKAIBIK KYPBUIBICTAPABIH KYKBIKTHIK TaOUFaTHIHBIH
epeKIeNiri — OJIapAblH KOocapJlaHFaH, SIFHU SKOJIOTHSJIBIK JKOHE TEXHOTSHIIK Kayilci3mik
AJIEMEHTTEpIH OIPIKTIPETIH KEeIIeH I CUMAaThIHIa €KCeHIH aTam oTeAl. Makanama TyYpakThl 1amy
KarugaTTapbl MEH XalblKapaiblK KYKbIK HOpManapbiHbH (B¥¥ Cy pecypcrapbl KeHIHAETI
koHBeHIMACK, Eypomanbik OpakteiH Cy meHOEpiIiK  JAUPEKTHBAChI)  BIKOATIBI  J1a
KapacThIpbUIaAbl. ABTOPBIH MiKipiHIIE, THAPOTEXHUKAIBIK KYPBUIBICTAPABI MaimagaHy MEH
KayiMnci3iriH KaMmTaMachl3 €Ty HOpMaJlapbl IKOJOTUSIIBIK KYKBIKTBIH 11TK1 )KYHECIHIe MaHbI3 bl
OpBIH ajaabl XOHE TYPAaKThl J1aMy MakcaTTapblHA JKETYMIH KYKBIKTBIK HETi3iH Kypaubl.
3epTTey HOTIKENEpl KYKBIKTHIK HOpMamiapJblH >KYHEIUIriH KYHIEHTy, Cy HbICaHJAapbIHBbIH
KayIMncCi3diriH KaMTaMmachl3 €Ty cajlachblHJarbl 3aHHAMAaHbl KETUIAIPY *KOHE VIITTHIK KYKBIK
KYHECIH XalIbIKapalibIK CTaHJapTTapFa COMKeCTeHAIpY OOMWBIHINA MPAKTUKAIBIK YCHIHBICTAP
Kacayra MYMKIHIIK Oepei.

Kiar ce3mep: TypakThl 1aMy, THUAPOTEXHUKAIBIK KYPBUIBICTAP, KYKBIKTBHIK JKYHE,
KYKBIKTBIK TaOWFaT, OSKOJOTHSUIBIK KAyINCi3AiK, CYy 3aHHAMachl, KYKBIKTBIK pETTey, CY

pecypcTapsl.

91



«Central Asian Scientific Journal» Ne3 (27) — Uonb — CeHmabps 2025

Central Asian
Scientific
Journal

Maxkana  AP26193915  «Typakmoer  oamy  orcazoauvinoa 1 uOpomexHuKaivix
KYpblIblcmapobl NAUOANaHy MeH Kayincizoikmi kKammamacvl3 emyoi KVKbIKMblK pemme)yy
MaxKbpblObIHOAEL PAHMMBIK KAPHCHLIAHOBIPBLIAMBIH bLIBIMU HC00A WeHOepinde a3ipaeHOi

KaszakcTan XankpIHBIH KayilCI3AiriH KaMTaMachl3 €Ty — MEMJIEKETTIH €H OacThl
0aCBHIMIBUTBIKTAPBIHBIH Oipi. [ MAPOTEeXHUKAIBIK KYPBUILICTAPIBIH OPHBI alpPBIKIINA, OUTKEHI OJ1
€JIJIIH Cy peCcypcTapblH cayaTThl MaiilajJaHybIMEH KaTap, KaTap TOTEHIIE JKaFdailiapabl ailablH
aNaTblH MaHBI3[bI Jk00a. JlereHMeH, THAPOTEXHUKAIbIK HBICAHIAPAbIH CEHIMILIII TeK
UHKEHEPJIIK EeCenTeyJIepMEH IIEKTeIMEN/l, OJ1 COHBIMEH KaTap KYKBIKTBIK pEeTTey MeEH
XaJbIKapaiblK TOXKIpUOSHI THIMJII KOJAaHyAbl Tanan eTe/l. [ uapoTeXHuKa cajJachlH eIeMeyIiH
KyHbl — afgamaapabliH emipi. CoHABIKTaH Oy OarbITTarbl TYPaKThl JaMy — MEMJICKETTIH
XaJBIKTBIH allAbIHAAFRl Tikened MiHgeTi. OHBI JKETUINIPY JeTeHIMI3 KYH CalblH KaHa
ambUIyJIap JkKacay €Mec, €H oyelll QJIeMJIK TaXKIpuOeHl capainan, OYpBIHFbI KaTeIiKTepl
KauTallamayaaH Typasbl.

['MapoTeXHUKAIBIK KYPBUIBICTAPABI cally, MaijasaHy oHE KOJJIaHBICKA EHTi3yi
PETTEHTIH HOpMaJIap IbIH TAPUXHU KAJIBINTACYbl MEH JIaMybl KYPJEIi caThbliap/aH OTKEH.

KoramapIk eHaipic TTeH Kaja KYPBUIBICBIHBIH TaMybl, XaJIBIKTHIH J1-ayKaThl MCH MOJICHU
JEHIeMiHIH KOTepiayl CyFa JIETEH CaH ajlyaH CYpPaHbICThI apTTHIPBII, CYbl YTHIM/IbI NalJaIaHy
MEH KOpFayJblH MaHBI3IBUIBIFBIH apTThIpyaa. MyHmal skargaiiapia Ccy pecypcTapbIiHBIH
JaCTaHybIMEH, JAaCTaHYbIMEH JKOHE CApKbUTYBIMEH KYPECy €peKIle ©3€KTi OOJbIN TaObLIaJbI.
BykinomakThIK JKoHE pecnyOJIMKaidblK Cy 3aHHAMACBhIHBIH KEIIeHa1 J>Kyiheci Ooiybl Ja
COH/JIBIKTaH.

ocipece, 1970 xbunrsl 10 xxentokcanaarbl KCPO >xoHe omakThIK pecmyoaukanapasiy Cy
3aHAapBIHBIH Herizaepi koHe 1972 xbpurrbl 27 xentokcanna Oekitinren Kazak KCP-inig Cy
KoJIeKcl epekine Hazap aynapransl [1] KeHec YkiMeTiHae ¢y KYKBIK KaTbIHACTApBIH PETTEUTIH
anFam >kyheneHreH HopMatuBTIK akT Oosbin Kazak KCP-win 1972 xbuirel Cy KoJEKCl
taubUiAbl.  Kazak KCP-nig 1972 xbuirbl Cy KOAEKCIHAE THUIPOTEXHUKAIBIK KYPBUIBICTAP
MEMJIEKETTIK Cy KOPBIHBIH KYpaMblHa KIPETIHAIKTEH OJIapAbl Cally MEH MailanaHyaAblH erKem-
TerKei epexenepi Oepuared. Kyxarra cy pecypcTrapblH YThIM/IbI Maii1ajaHy 1kl KAMTaMachI3
€Tyre J>KOHE 3ajajJIblH ajjblH allyFa OarbITTalFaH epexenep OenriieHreH OosatbiH. Cy
Konekcinme mapyambiiblK apaliblK KaHadgap MEH Cy KOWMallapblHIA THIPOTEXHUKAIBIK
KYPBUIBICTApBI MalJadaHybl PETTEHTIH HOpMajdap OpbIH alfbl. | HIPOTEXHUKAIBIK
KYPBUIBICTApbl Caly, TaiiajiaHy >KOHE KOJIJIAaHBICKA EHTI3y KayimncCi3aiK TeH JKOXKYHeHl
cakTayJblH OaChIMIBUIBIFBIHA 0aca Ha3ap ayJaapa OTBIPBIN KYy3ere achlpbulFaH 0oiaThiH. Kazak
KCP-inin Cy xonekcinin 117-0a0biHa coiikec, «Keme >Xy30elTiH >KoHE aramTaHOANTHIH
e3eHIepieri, OyJIaKkTap MEH KaHaJJap/larbl Cy CAKTaNTBIH kKoHE 0acKa Ja THIPOTEXHUKAIBIK
KYPBUIBICTAp/Ibl TaiaiaHy OChl KYPBUIBICTAp/bl KOOanay Ke3iHJe O3IpJIEHTeH epexenepre
Colikec, all JKEKeJleTeH Karjalnapna — Cy MNalJalaHylIbUIapAblH ©3/IepIMEH JKOHE CYbl
naijanaHy MEH KOpraylbl PETTEUTIH YOKUIETTI OpraHiapMeH, MEMIJICKETTIK CaHUTapJIbIK
KaJiarajiayJibl ’Ky3€ere achblpaThlH OpraHapMEH kKoHe OaJIbIK KOPBIH KOPFAy/Ibl )KOHE KEPTUTIKTI
OakpUTayZBl JKY3€Te€ achIpaThIH OpraHJAapMEH KeJCIITeH epekelepre Colkec JKy3ere
acelpbuIaibl» AeniHreH OonateiH [2]. ConbiMeH KaTap, Koaekcre cy OOBEKTIIEpIH 3USHIBI
acepliiepAeH KOpFay Mocelieci, Cy TacKbIHBI MEH JKarajay 3pO3WsACHIH KOca aifaHa, CyAbIH
3USIHABL QCEpIHIH alJbIH ally >KOHE KO0 Iapaiapbl KapacTelpbuiraH. byn mpouecrte
TUAPOTEXHUKAIBIK KYpBUIBICTAp (Cy KaOBUIIAFBINI, Cy TOTETIH JKep, UIBIFBIC XKoHE T.0.)

92



«Central Asian Scientific Journal» Ne3 (27) — Uonb — CeHmabps 2025

Central Asian
Scientific
Journal

MAaHBI3Abl pPOJI  aTKapisl. Kazak KCP-win 1972 xpuirel Cy KOJEKCiHE —CoiiKec,
THJIPOTEXHUKANBIK KYPBUIBICTap/bl caly, MaiJanaHy >KoHE MaiijlaiaHy MEMIIEKET TaparblHaH
peTTeNni, OWTKEHI OaplIbIK Cy pecypcTapbl OHBIH MEHIIIT Oomabl. [ MIpOoTeXHUKAIBIK
KYpBUIBICTap/Ibl CaTy JKOHE MaiianaHy MEMJICKETTIK OpraHjaapblH OakbuiaybiHIa 00sasl. by
MEMJIEKETTIH alpbIKIlla MEHIIIr OOJbIN TaObUIATBIH Cy pecypcTapblH mainananyra Kopekcre
CyIbl YTBIMIBI TaljallaHylbl KaMTaMachl3 €Tyre, Cy OOBEKTUIEpPIH KOpFayFa KOHE CYJbIH
3USHJIBI 9CepJIepiH OoipIpMayFa OarbITTaIFaH KaTaH epekesiep Oenriyied OThIPhIN, OipbIHFal
Ke3KapacThl KamTamachi3 eTTi. CoilkeciHie, OapiblK TUIPOTEXHUKAIBIK KYPBUIBICTAP
MEMJICKET MEHIIIT1H/Ie OOJIBII, Cy IIapyallbUIBIFGI JKYyHeIepiHiH 061iri 00N caHaIbl.

Kazak KCP-inig Cy KOJE€KCIHIH HETI3T1 epekeiepiH ’Ky3€ere acblpy MakcaTblHaa OipHerie
3aHFa HETI3/ICJITCH aKTUIep KaObUIIaH bl ATall alTCaK;:

Cynapapl KelleH 1 Maiijianany KoHEe KOpFay CXeMallapblH 931pJiey JKoHE OEKiTy TopTiOi
typaiibl. Kazak CCP Munuctpiiep Keneciniyg 1976 xbinrsl 30 maycsiMaarsl N 359 Kaymbichl.

Cynapapl maiijanaHy MEH KOpFaylbl MEMIIEKETTIK Oakpuiay Typaibsl epexe KCPO
Munuctpnep Kenecinin 1979 xputFbl 22 MaychIMIarbl KayJbIChl ATajiFaH KayJblFa COMKec,
CCPO cy miapyanibUibIFbl )KoHE Menropanus MUHUCTPIIIT]

«B) Cy HIapyallbUIBIFBI XYielnepl MEH Cy KOWMaJlapblH, COHJAW-aK KeJjaep MEH Cy
KoMMalapbl peTiHJIEe MaimanaHbUIaThIH 0acka Ja Ccy OOBEKTUIepIH MaijaliaHy epexeNepiH
CaKTayra,

') Ta3apTy KypbUIbICTAphl MEH KYPBUIFBUIAPBIHBIH JKaFaailbl MEH THUIMILIIT1, COHJIal-aK
arbIHJIBI CyJIap/Ibl aFbI3yIbIH TOPTIOI MEH MIAPTTAPhIH KAaTaH CaKTayFa,;

2) cy KOopray KYpbUIBICTAPBIH cally OOMBIHIIA KOCTAPIbl KOPCETKIIITEPIIH OPBIHIATYHI
’KOHE OChl MaKcaTTapra OeJIIHTeH Kapa)kaTThIH Mai1alaHbUlybl, COHIal-aK CApKbIHABI CyJap ibl
TazapTy SJICTEpl MEH TEXHOJOTHMSCHIH >KETUIAIPY >KOCMApIapbIHBIH OpPBIHAATYBIHA;» KaTal
OaxplIay >KaCaWTHIHIBIFBI aTanm oTuUIml. JleMeK, THAPOTEeXHUKAIBIK KYPBUIBICTAPBIH CAIIbIHY
xoHe maiinanany TopTiOi CCPO cy mapyamibUibiFbl jKoHE Meauopauus MUHUCTPIITIHIH
OakplIaybIH1a OOJIFaHbIHA KO3 KETKI3MIK [3].

Keneci TuapOTEeXHUMKANBIK KYPBUIBICTAPJBIH CallblHy, TMaiaiaHy KaTbIHACTApbIH
perreyae epekmie opeiH anraH akT, Kazak KCP Munuctpnep Kenecinig 1979 xbunrbl 4
mayceiMaarel N 226 kaynbsicbiMeH OekiTuireH Kazak CCP aymarbiHaa sky3ere achblpbLIaThiH
XanwK aemyTtartapbl KeHecTepiHiH aTKapy KOMHUTETTEPIHIH apHalbl Cy MaijanaHy *KeHIHIer1
pyKcaTTapabl OekiTy >xoHe Oepy TopTiOi Typansl Hyckaynbirbl 0ommbl. ['MApOTEeXHUKAIBIK
KYPBUIBICTAp/IbI Cally apKbUIBI Cy MIapyallbUIBIFBIH JKYPTi3y, apHailbl Cy NaijaliaHy KYKBIFBI
EKCHIH €CKepCEK, aTajFaH HYCKAayJbIKKa COlKec, 'KaHa KYPBUIBIC OOBEKTUIEepl YIIH apHAMbl
CyIbl MaijanaHyfra pyKcaT TEXHHKAJIbIK-9KOHOMUKAJIBIK HEri3JeMEHl aJMacTbIpaTblH HeMece
0acka »x00a anJbIHIAFbl )KYMBICTAp KE3EHIHAC KY3€Te achlpblIaThlH KYPhUIbIC alaHbIH TaHIAY
ke3injae Oepineni. Kypouiblc anaHpl aHbBIKTaaMaraH OoJjica (SFHU KYpBUIBIC >KaHA ayMaKThl
urepyli KesleMmeuTiH Oorca), OHAA pPYKcATTap TEXHUKAJIBIK-9KOHOMUKAJBIK HETI3]Iey
CaThICBIH/A HEMECE TEeXHUKAIBIK (TEXHUKAIBIK >KOHE KYMBIC) *KO00aHBI 93ipJieyre TarchipMa
Oepuiren ke3ne Oepineni geninred. ColikeciHile, apHaiibl Cy MaiianaHy KYKbIFbIHA pyKcaT cy
naianaHymeiap OChl CyIbl TMalJaNaHyAblH IApTTapblH MEMIJICKETTIK CAHHTAPHUSIIBIK
KaJlaranay, OanbIK KOPBIH KOpFay, Te0JIOTHs, MEMJICKETTIK Tay-KeH KaJaranay OpraHaaphl dKoHe
MEMJICKETTIK BETEPUHAPHSUIIBIK KbI3MET OpraHapbIMEH KeTiCUITeHHEeH KeiiH Oepeni[4].

Cy 00BbeKTUIepiH THAPOTEXHUKAIBIK KYPBUIBICTAP/AbI cally JKOHE MaianaHyfa ajay YIIiH
Kazak KCP Munuctpnep Kenecinin 1979 xbuirbl 6 kpipkyiiekteri N 336 KayibIChIMEH
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OCKITIITeH HYCKAYJBIK epekeNepiH KaTtaH YCeTaHyasl Taman eTingl. Cy oOBeKTUIepiH apHaibl
naiiananyra Oepy Typajibl OTIHIIITEpl KO3Fay KoHE Kapay TopTiOi Typansl Hyckaynbikka
coiikec, Cy 00BEKTUIEpIH HEMECe OJIapAbIH OOJIIKTEpIH epeKIle Maiiaiany YIiH aayFa My el
KOCIMOPBIHAAP, MEKeMesep, YibIMaap OObEeKTIHIH OpHAlIacKaH KEepiH KOpPCETe OTBIPHIM, CY/IbI
naiiiagaHy MakCaTblH, [IAPTTAPBIH JKOHE Y3aKTBIFbIH KOPCETE OTHIPHII, KAXKETTI HET131EMEMEH
OTIHIII Oepei.

OTiHIMIe KeJecl KyXaTTap/ibl:

- Ccy OOBEKTICIHIH HeMmece OHBIH Oip O6JIriHiH >OCHapbl MEH THJIPOJIOTHSIIBIK
CUIaTTaMachl;

- CyJAbl €peKlle TaiamaHyJpl XY3€re achlpaTblH KOCIIOPBIHHBIH HeMmece Oacka
O0OBCKTIHIH CHUIIATTaMAaCEHL;

- ayMmarblHIa Ccy OOBEKTICl HeMece OHbIH Oip Oeiiri oOpHajJacKaH Kep
naianaHylmpilapMeH cy OOBEKTICIH epeKile NaijalaHyra Oepy MoceNeciH Kelicy Typasbl
Marepuangap. Erep cy o0OBEKTICI KOJIX03 ayMarblHJa OpHajllackaH 0oJica, ©TIHIIIKE KOJIXO03
MYIIEJIEPIHIH JKaJIbl >KHHAIBICBIHBIH (YOKUIETTI OKUIAEP XWHAIBICHIHBIH) XaTTaMacblHaH
Y31H/I1 KelllIpMe KOoca TIpKEeIyre THIC;

- KapacThIPbUIBII OTBIPFaH Cy OOBEKTICIH MaiJlajJaHaThlH KOCINOPBIHAAP, MEKEMENeEp,
yiibIMIap Typalibl )KOHE OJIapMEH CyZbl ofaH opi (KailTasama) maiifanaHy IIapTTapbl Typasibl
HeMece MyHJal naiijjaiany KYKbIFbIHAH ailbIpbLITy Typasibl IIApT Typajibl MATIMETTED;

- CyIbpl NaijajlaHy MEH KOprayJbl, MEMJIEKETTIK CAaHUTAapJbIK KaJarajiaynbl, OasibIK
HIapyallbUIBIFBIH KOPFayAbl PETTEUTIH >KEPruUlIKTI aTKApyILIbl OpraHiapiblH >kKoHE Oacka jaa
MYAJeNl OpraiAapAblH KOPbITHIHIbLIAPHI,

- ¢y 0OBeKTICIH OeJek maijaianyra Oepyre ajjblH ana Kellicy Typasbl KY>KaTThl Koca
0epy KaxeT O00JIbI [5].

OpHHE, TUIPOTEXHUKAIBIK KYPBUIBICTAPABI cajly, MaiJanaHy >KoHE KOJIAHBICKA CHT13Y
OaphICBIH/IAa KONITETEH Moceesiep TybIH/a b,

Eckipren »oHe To3FaH WHGPaKypbUIBIM: [ MAPOTEXHUKAIBIK KYPBUIBICTAPIBIH €I9yip
oemiri 1940-1980 xpuinap apanbirbiHga cainbiFad xoHe KCPO biablparan ke3zie auTapiibIKTai
To3FaH OonaThiH. OnapIblH KOMIIUIr KypAell >XeHJey HeMece KalTa Kypychl3 OHAaraH
KbUTIAP OO0MBI AKYMBIC ICTEII, anlaT KayliH apTThIPbI.

 Tlaiiganany epexenepin Oy3y: MaijanaHy epexenepl OopKalllaH CaKTaaMaiabl, Oy
’KarpIMCBI3 cajlapFa oKelyl MYMKiH. THICTI KadaralayJblH >XOHE OUTIKTI MamaHIapAbIH
00JMaybl OKUFaIapFa oKelyl MyMKIH.

» blnranmany: cy KoWManapbl MEH KaHAJIJapAa IMIeTiHAUIED MEH KYMHBIH >KHHAITYBI
OJIap/bIH OTKI3y KaOUJIETIH TOMEH/ICTTI, aFbIHHBIH CXEMAaChIH OY3/1bl )KOHE COPFBI CTAHIUSIAPhI
YIIIH KUBIHIBIKTAP TYFBI3IbI. byJT YHEM1 yaKThUIBI KYPri3UIMEHTIH MEp3iM/Ii Ta3alayabl KaKeT
eTTI.

» KapaycbI3 KaapIpy >koHe OaKblUIayIbIH KOKTHIFbI: KeHecTiK Ke3eHHIH asfbIH/a KoHE
TOYEJNCI3MIKTIH aJFallKbl KbUIIAPhIHAA Kapaychl3 KajFaH, KOpIIaraH OpTaFa >KOHE KOFaMJIBIK
KAYINCI3AIKKE Kayill TOHIIPETIH KapayChl3 KaJlFaH TUAPOTEXHUKAJIBIK KYPBUIBICTAp Macelecl
OaliKaJIabl.

« Jlactany xoHe Oiteny: ['MApOTEXHUKANBIK KYpBUIBICTAp, acipece Cy KoWMaapsbl
OHEPKACINTIK JKOHE TYPMBICTHIK aFbIHAbl CyJapJblH JKUHAJIyblHA BIKOAI €TiMl, CYJIbIH
JacTaHyblHA 9KeJAl. THUIMCI3 Ta3apTy KOHABIPFbUIAPHI MOCENICH] YIIBIKTHIPADI.
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» Cy pecypcTapblHBIH CapKbUTYbl: KapKbIHIBI Cy ajy KYpBUIBICHI, dcipece cyapy YIIiH,
CyIbl IIaMajiaH ThIC TYThIHYFa oKenal. byn OpTanbik A3usiiarbl KOJOTHSUIBIK JIaF1apbICThIH,
OHBIH 1TTiHAC Apall TeHi31HIH TalbI3IaHybIHBIH O01p ce0ebi OOapL.

* buooptypriiikke Kayin: THAPOTEXHUKAIBIK KYPBUIBICTHI cally, acipece THIMJi OalibIK
KOpFay KYPBUIFBLIAPBIHCHI3 OaTBIKTap IbIH TAOUFU MUTPALUSIIBIK KOJJAPbIH OY3bIM, OJapablH
MOMYJISAIUSACHIHA TEPIC dCep eTTI.

Kazakcran Toyenci3lik ajnfaHHaH KeliH XalblKapajblK CTaHJApTTap MEH O3bIK
TOXIpUOenepAl KepriikTi KaFaanaapra OeHiMIe OTBHIPHIT, 63 3aHHAMACKIH d31pJieyre KipicTi.
Cy pecypcrapblH 6ackapy >kKoHE THMIPOTEXHUKAIIBIK KYPbUIBICTAPABIH KayINCi3IriHEe KaThICThI
3aHaap MeH epexenep KaObuimannabl. Kazakcran PecnyOnukachl ereMeHIK anraHHaH KeuiH,
THIPOTEXHUKANBIK KYPBUIBICTAPIbl cally, MaijalaHy cajlachlHAaFrbl KYKBIKTBIK pEeTTeyIi,
keneci akT periHae 1993 xpuirbl KaObliganran Cy Kojekci 0onabl. [ 'HIpOTEXHUKAIBIK
KypbuibicTapapl perreyaiH Eremenal Kazakcranpmarel HEri3iH Kajnail OTBIPBIN, OTIENl KYXKaT
petiHze TanbUIAbl. Cebebdl, KEHECTIK Cy 3aHHAMAaChlHAH KOMNTETeH PETTeY TICUIAEPAl Mypa €Te
OTBIPBIN, TUAPOTEXHUKAIBIK KYpBUIBICTApABl cally, NaijallaHy acleKTUIepiH, acipece
Kayilnci3aiK MacelieNiepiH KaMTUTBIH erKeW-Terkensl epexenepal KamTeiMaabl. Kopjekcrte
CYJIbIH CallachblHa 9Cep €TETIH K€3 KEJTeH HbICaH MEMJIEKETTIK capanTaMajaH OTil, YOKUIeTTI
OpraHjiapMeH MaKyJAaHybl THIC Jien OenruieH. byl opuHe, ruApOTEXHUKAIBIK KYPbUIBICTApFa,
COHBIH 1IIIHJE Cyapy KyilenepiHe, OereTTep MEH KaHajAapra Jla KaTbICThl 00Jabl. JlereHMmeH,
OCKITUITeH Ko00achl3 HEMece THICTI OallblIKk KOpFay Kypaiaapbl JKOK CaJbIHFaH
THJIPOTEXHUKANBIK KYpBUIBICTap/Abl MaiifanaHyra Oepyre ThIMbIM canblHAbl. byn epexe cy
pecypcTapbl MEH OMOJIOTUSUIBIK OPTYPJIUIIKTI TUAPOTEXHUKAIBIK KYPBUIBICTAPIBIH KAFBIMCHI3
ocepiHeH Kopranbl. Kazakcran PecryOnmkacel ereMeHik anraHHaH Keinri 1993 xeuirel 09
mingene kaooupnanraH Cy KOJEKCIHE COMKec, TMIPOTEXHUKAIBIK KYPbUIBIC >Kaijap AereH
TYCIHIK 00JIMa/ibl, Cy MIapyallbUIbIK KYPbUIBICTAPhl MEH KYPBUIFbUIAPHI IETEH TYCIHIK OOJIaThIH.
ATanFaH HOpMara COMKeEC, Cy peCypCTapblH PETTEY, NalallaHy, yAanbl MOJAUTY KOHE KOpray,
XaJIBIKTHI XKOHE SKOHOMUKA cajlajapblH CyMEH KaMTaMachl3 €Ty MaKCaTbIH/a, COHAA-aK Cy/IbIH
3USIHABI 9CEpIHE KapChl Kypecy YILUIH TaOMFU OpTaja *KoHE CyTOFaHIap/ia >KacaH]ibl *KOJIMEH
CAJIbIHFaH KaHaaap, Cy KOoWManiapel, Cy KYOBIpIAphl, THAPOTEXHUKAIBIK KYPBIIBICTAD MEH
KYPBUIFbLJIAP JIEeT aHbIKTaMa OepiireH 6onaThiH [6]. OCbl aHbIKTaMaFa ColKec, Cy IapyalibUIbIK
KYPBbUIBICTAPbIHBIH CAJIbIHY MAKCaThl OOJIBII:

1. cy pecypcTapbiH peTTey, naiganany, Yiaibl MOJIANTy KoHE KOPFay/ibl KAMTaMachl3 €Ty;
2. XaJIBIKTHI KOHE SKOHOMHUKA callajJapblH CyMEH KaMTaMachI3 eTy;
3. CyAbBIH 3USHBI 9CEPIHE KAPChI KYPECY Il KAMTaMacChI3 €Ty TaHBUI/bI.

Cy xonekcine colikec kKaObuinanran Kazakcran Pecryonmkacet Munuctpiep Kabunertinig
1994 xpinrel 29 xenrokcannarsl «Cy KoWManapblH JKeKe MaiganaHyra Oepy TopTiOi Typasibl
HYCKayJbIKThl OekiTy Typanby Ne 1483 kayibIchl Cy KOMMajapblH KEKe MaijanaHyra Oepy
TOpTIOI MEH MAapTTapblH alKbIHAAAbl. OJ HAPBIKTHIK YKOHOMMKAFa KeIlly Ke3iHJAE eniMi3ie
CyIbl TaWfalaHyabl >KyHeneyni Ke3IereHMEH, THIPOTEXHHKAIBIK KYpPBUIBICTapFa KaTBICTHI
erKel-Terken epexenep Tikenaeh KamThuiMaabl. Ochbl KayJIbIMEH OCKITUINEH HYCKAyJIbIKTap/ia
HAKThl HBICAHAAPJBIH KYPBUIBICHI MEH TainanaHy TOpTiOiH peTTeyre emec, ¢y KoiMalapbiH
KEKe Maiiananyra Oepy TopTiOiHe Oaca Hazap aynapbuUlibl. JlereHMeH, T'HIpOTEXHUKAIBIK
KypbUIbIcTap Typaibl epexxenep 1993 xxpuirpl Cy KOJEKCIHE JKOHE Cy MIapyallbUIbIFbl KbI3METIH
peTTelTiH 0acka /1a HOPMATUBTIK KYKBIKTHIK aKTUIEpre CiaTeMeNep apKbUIbl jKaHama TYpIe
KapacThIpbUIAbL. 3aHFa COMKeCTIK: [ MIpoTeXHUKAIBIK KYpbhUIbICTap Oap HeMece KochapilaHFaH
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Cy OOBEKTICIH Ke3 KelreH kanrbl3 maipamany 1993 xeurrel Cy KoOJEKCiHE XoHEe Oacka
epexenepre COMKECTIKTI Tajam erefi. byn MeHIIik uecl HeMmece NaigalaHylisl Oacka
KyXKaTTapMeH OENTUICHTeH THAPOTEXHUKAIBIK KYPBUIBICTAPAbIH Kayilci3Airi MeH naiganaHy
TajanTapblH eckepyl kepek nerenni Oinmipai. JKobGausl Oekity: 1993 xpuirbl Cy Komekci
OCKITUITeH >K00achl3 CaJblHFAH THUJPOTEXHUKAIBIK KYpBUIBICTApAbl MaijanaHyra Oepyre
ThIBIM cannbl. JlemMek, cy KoWMallapplH OKIIayJaHFaH TNaijaiaHyra Oepy KeHIHJAer1
HYCKayJIbIKTa erep Cy KOMMAChIH MailiajlaHy TUAPOTEXHUKAIBIK KYPbUIBIC CaIy bl Talal eTce,
’K00aHBI OCTIJICHI'CH TOPTINIEH OEKITYy KePEKTIr1 KapacThIpblaraH [7].

HapbIKThIK 3KOHOMMKA TajanTapbiHa kayan OepeTiH Kazakcran pecmyOJMKachIHBIH CY
kozaekci 2003 xbuibl KaObuIaHAbl. KazakcTan PecyOnuKkachIiHbIH Cy KYKBIFBI OKY KYPaJbIHBIH
aBTopel CynerimenoBa C.K. mikipi Oo#piama, 2003 >xputel 9 mningene Kazakcran
PecniyOnukaceiabiH [lapmamenTti kaObuigaran sxoHe Memseker Oacmibickl Ko KoiiraH Cy
KOJCKCIHIH MaHBI3ABUIBIFBI alKbIH. OHBIH KaOBUTIAHYBI €NIiH Cy MIapyallblIbIFbl CalachlHBIH
Ka3ipri IIBIHABIFEI MEH OChI CallaJlaFbl KOJIIAHBICTAFbI, OlpaK €CKIpreH 3aHHaMalblK Oa3a
apachIHAaFbl KAJIBITITACKAH KaUIIBUIBIKTAP/IbI IICIIYTe KOMEKTece 11 IereH 0oathiH [8.69].

2003 xputrbl  Kazakcran PecnyOmukaceiablH Cy  KOJIEKCIHAE THAPOTEXHHUKAIBIK
KYPBUIBICTapbl caly, NaifanaHy TOpPTIOIH PETTEUTIH, OYpPBIHFbI 3aHHAMAHBIH €peXeNepiH
KETUIIPII, HAKTBUIANTBIH, OipKaTap HOpMasiap OOJIbI.

Atanran Koaekc ruapOTEeXHHUKaNIBIK KYpPBUIBICTApAbl CY KaTbIHACTApbIHBIH OOBEKTLIEP]
pETiH/IE aHBIKTAI, 0acKa Cy IapyallbUIbIFbl KYPBUIBIMIAPHI CUSKTHI OJIapFa MEHIIK KYKBIFbI /1a
MEMJICKETTIK TIPKEyTre J>KOHE €celKe ajyFa >KaTaThlHbIH Oenruieni. KayinTimiri xorapsl
TUAPOTEXHUKAIBIK KYPBUIBICTAP YIIIH MIHACTTI KayiNCi3MiK AeKIapaiusuiay TOpTiOl eHri3iiml.
byn epexe kayinTi 00beKTIICPIIH KaFIalblH OaKbUIAYABIH HET13T1 TETIKTEePiHIH 01pi OO IbI.

['unpoTexXHUKANBIK KYPBUIFBUIAPABI CANBIN, Cy OOBEKTINEpIH Cy IIapyallbUIBIFBIHIA
naiananyabl, Ka3ipri Kesjae 3aHibl KylniH >xoiraH Cy KOJEKCl, apHailbl Cy naijanaHy
KYKBIFbIHA KaTKbI3FaH 001aThIH [9].

Cy kojnekciHe colikec KaObUiaaHFaH «MEMIIEKETTIK Cy KaJacTPbIH KYPri3y epekeciH
oekity Typans» Kazakcrtan PecnyOnuxacbl YkimeTiHiH 2003 xbputFbl 31 JKeITOKCaHIarbl
KayJbIChl THAPOTEXHUKAJIBIK KYPBUIBICTApAbl TaljanaHy TOPTIOIH PETTEUTIH HopMalap
O0onManpl, JlereHmeH, Oyl KY)XXaTThIH HET13r1 MakcaTbl Cy pECypcTapbl MEH OJIap/bl
naianany TypaJibl aKmapaTThl JKyleney 00Jia OTBIPBIN, THIAPOTEXHUKAIBIK KYPBIIBICTAP IbIH
CaHJIBIK CallaJIblK CHUIIaTTaMachlH OCJTUICHTIH aKmapar KaJaacTpJIBIK aKmapaTThlH Oeriri
6onabl. Kamactp cy pecypcrapblHbIH CaHbl MEH calrachl Typajibl aKmaparThl, COHAAil-aK Cy
IapyambUIBIFBl KYPBUIBIMIAPHI TYpalibl aKnapaTThl KaMTHUIBL. byl nepekTep Cynbl KOpray
’OHE Cy IIapyalTbUIBIFBI MapaniapbiH xkobaay xoHe xKocmapiiay Ke3inae maimaanansust [10]

['unpoTexXHUKANBIK KYPBUIBICTApbl TalJalaHyIblH KYKBIKTBIK pexuMmi Kazakcran
PecnyOnukaceiabi 2025 kbUtFbl KoJiaHbicTarbl Cy KOJEKCIHIE KapacThIpbUIFaH. ATallFaH
aKTire CoWKec, THAPOTEXHUKAJBIK KYpPBUIBICKAMIApD — Cy pecypcTapblH NaiganaHyabl
perreyre (OHBIH I1IIIHIAE, KEPYCTI Cy OOBEKTIIEPiHIH CYJIapblH ajlyFa, cakTayfa, Tacyra,
OeJyre >KoHE APEHAXIbIK CyJapibpl OypyFa) apHajfaH KYpbUIbICKAaWIap, COHIAN-aK CyAbIH
3USIHIBI 9CEPIHEH KOpFayFa apHaliFaH e3re Je KYpbUIbICKalnap (Cy TEKEWTIH, Cy arbl3aThIiH
XKOHE Cy K10epeTiH KypbUIbICKainap, cy 0acynaH >KoHE >KarajayAblH OYy3blTybIHAH KOpFayFa
apHaJFaH KypbUIBIC)KAWIap) Jen aHbplKTamMa OepuireH [2]. OpuHE, THAPOTEXHUKAJBIK
KYpPBUIBICTap Cy IIapyallbUIbIFBl, SHEPreTHKa, KOJIK JKOHE aybll [IapyallblIbIFbl
KEIICHJEPIHIH TYPaKThl >KYMBICBIH KaMmMTamachl3 €TEeTIH HMHXXEHEPIIK WHQPaKYpPHIIBIMHBIH
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MaHBI3JIbI 00BeKTiIepl OoJbIn TaObUTambl. JlereHMeH, oapnbl jko0alay jkoHE maijgajaHy
amatTapAsl OOJIIbIpMAy KoHE TAOWFATTHl CaKTay YIINIH TEXHUKAJIBIK, SKOJOTHSIIBIK >KOHE
KYKBIKTBIK HOpMajapabl KaTaH cakTaybl Taiam etemi [3].

Konpmaneictaret Cy KOACGKCIHAE, apa-Kiri axbpIpaThUIMACTaH, THAPOTEXHUKAIIBIK
KYpBUIBIC ~ JKaillmapfa  KOWBUIATBIH  TajamTap,  KYpbUIbIC  Jail  TI3UIIMI  JKOHE
KYpbUIbICKaNIap1arbl aBapus aamaap IblH eMipi MEH JIeHCayJIbIFbIHA, KOPIIaFraH opTara 3UsiH
KENTIPYy, *KEKe KoHEe 3aHJbl TYJIFajapra MaTepUalbIK 3ajilall KeATipy KayIiH TOHJIPETiH
TUAPOTEXHUKANBIK KYPBUIBICKANUIAPABIH >KEKeJereH Typiiepl KapacThipbuiraH. COHBIMEH
KaTtap, TUIPOTEXHUKAJIBIK KYPbUIbICKAUIAPABIH QJIEYeTTI KayilTi HbICaHJapFa KaTaThIH
TYpJIepiH, COHJai-aKk oJapApl skoOajay, caly, MaijanaHy, pEKOHCTPYKIMsIAY,
KOHCEpBalusiay HEMece JKOI0 Ke31HJe OJIap/AblH KaylICI3AiriH KaMTaMachl3 €Ty TajlanTapbiH
alKBIHIAUTBIH «[ MIPOTEXHUKANBIK KYPbUIBICKANUIAPJABIH KAYIIICI3AIrT Typajbl PerjJaMeHTTI
oexity» Typansl Kazakcran PecnmyOnmkacel Cy pecypcTapbl jKOHE UPpUralus MUHHCTPIHIH
2025 xwbunrel 15 minpeaeri Ne 173-HK Oyiipeirsl kKaObuiaanasl. Atayibsl Oyiipeik Kazakctan
PecnyOnukaceiabiy Cy KOAEKCI HOpPMaJIapbIHBIH JKY3€re achbIpbUIyblHAa TOJIBIK >Karaai
YKacalTBIHBI CO3CI3 [5].

KopwiThinabsl.  JKypriziireH  3eprrey  HoTWXkenepl  KepceTkeHued, Kaszakcran
PecnyOnukaceiHia TYpaKThl 1aMy >KarJaibIH/Ia THAPOTEXHUKAIBIK KYPBUIBICTAP/IbI Al JaaHy
MEH OJIapJblH KayilCI3AINH KamMTamachl3 eTyre OarbITTalifaH KYKBIKTBIK HOpMajap YJITTHIK
KYKBIK JKYMECIHIH MaHbI3bl Kypampaac Oemiri Oonbin TaObuianel. Cy pecypcTapblH THIM/II
naijanaHy MeH THAPOTEXHUKAIBIK HBICAHIAP]IbIH KAYyIICi3 )KYMBIC 1CTEY1 €JJIIH SKOJOTHUSIIBIK
TYPAKTBUIBIFBIH, YKOHOMHUKAJBIK JaMYybIH >KOHE XaJBIKTBIH OMIp CYpy camachblH KaMTaMachl3
€TYIlIH HETI3T1 aJFbIIIapTTaphiHbIH  Oipi caHamangel. [MAPOTEXHUKANBIK KYPBUIBICTAPIBIH
KYKBIKTBIK TaOWUFaThl OJap/blH Kellcalajbl KOHE KeIIeH Al cumaThiHAa KepiHic Tabaabl. Onap
AKOJIOTHUSIIBIK, TEXHHUKAJIBIK >KOHE QJIEYMETTIK JJIEMEHTTEpAl OIpIKTIpE OTBIPHIN, TaOUFATThI
KOpFay »oHE€ amnaTThIK KarJalfiapAblH alJblH aly MoceselepiH KYKBIKTBIK PETTEYAiH »KaHa
neHreiin tanan erefl. OchlFaH OAMIaHBICTBI KYKBIKTBIK HOpMaiapAblH JKYUENUIIrT MEH e3apa
YHIECIMAUNIH KaMTaMachl3 €Ty — TYPaKThl JaMy KaruJgaTTapblH TUIMJII 1CKE achIPybIH
OacTel TeTirli. 3epTrey OapbIChiHIA aHBIKTAJIFAHIAM, Ka3ipri KOJIAHBICTAFbl 3aHHAMAJIBIK
aKTUIepie TUAPOTEXHHUKANBIK KYPBUIBICTAPJbIH KayINCI3IIriHE KAaTbICTBI HOpManiap Oap
OONFaHBIMEH, OJIAPABIH KYKBIKTBIK HMEPAPXHUSICHI MEH KOJIJaHy asChiHIa Oipa3 KaWIbUIBIKTAP
ke3neceni. COHABIKTaH Cy pecypcTapblH 0ackapy MEH TUIAPOTEXHUKAJBIK HBICAHIAPIbIH
KAYINCI3AIriH KaMTaMachl3 €Tyl OipTyTac KYKBIKTBHIK KYH€ PETiHJe KapacThpy KaxkeT. by
OoarpiTTa Cy KOJEKCT MEH OKOJIOTHSUIBIK KOJCKCKE TOJBIKTHIpYJIap €Hri3y, COHaii-akK
XaJIBIKApaJIbIK CTaHAAPTTApFa COMKEC XaHAa HOPMATHUBTIK aKTUIEp KaObUImay ©3eKTi OOJIbII
tabbutanel. COHBIMEH KaTap, TMAPOTEXHUKAIBIK KYPBUIBICTAP/IbIH KAyITMICI3IriH KaMTaMachl3
€Ty cajlacblHAa KYKBIKTBIK casicaT NEeH TEeXHUKAaJbIK OaKbUIAyJblH YUJIECIMIUIITIH apTThIpy
MaHbI3/bl. 3aMaHayd MOHUTOPHUHT KYHENepiH eHr13y, HUQPIIbIK JepeKTep/li Maiganany xKoHe
BEJIOMCTBOAPAIBIK ©3apa 1C-KUMBUIbI KYIIEHTY apKbLIbl alaTThIK TOyEKEJIepl a3aiTyFa KoHe
aJIJIBIH ally IIapajiapblH THIM/I1 1CKE ackIpyFa 0oJiajbl.

KopbIThiHABIIAH Kejie, TUAPOTEXHUKATIBIK KYPBUIBICTAPABIH KayiNCI3AIriH KaMTamachl3
eTyre OarbITTaJiFaH KYKBIKTBIK HOpMajlap TEK AKOJOTHSIIBIK KYKBIK CAJaChIHBIH FaHa eMec,
KAIMbl YITTBIK KayilCI3MIK IMEH TYPaKThl JaMyAblH aKplpamac Oesiiri OoJbin TaObLIabI.
Bonamakra ochkl camagarsl FRUIBIMUA 3€PTTEYJIEP KYKBIKTHIK PETTEYl KETUIAIPY, XaTbIKapPaIbIK
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TOXKIpUOEH1 OeiiMey JKOHE Cy KAyIINCI3AIriH KaMTaMachl3 €Ty IIH THIMA1 KYKBIKTBIK TETIKTEPIH
KJIBIITACTBIPYFa OaFbITTATYBI THIC.
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HNopaeB Anumep Cepuk00/10BHY
PhD, crapmmii mpenogaBaTenb
MexayHapoIHbI YHUBEPCUTET ACTaHa
(r. Acrana, Kazaxcran)

JUYHOE MMOJCOBHOE X034 CTBO U INPOAOBOJIbCTBEHHASI
BE3OITACHOCTb: KOHCTUTYIHNMOHHO-ITPABOBOU ACIIEKT

A”HoOTaumMs: B cratee paccMarpuBarOTCs NIPABOBBIE OCHOBBI BEICHHUS JIMYHBIX
noacoOHpix  xo3sictB  (JIIIX) B PecmybGnmke Kaszaxcram B KOHTEKCTe oOecrieueHUs
MIPOJIOBOJILCTBEHHOM O€30MACHOCTU KaK OJHOM W3 BAXKHEHIIMX KOHCTUTYLMOHHBIX (DYHKUIHN
rocynapctBa.  AHanmusupyiorcss  nojoxkeHus — Konctutymuum — PecmyOnuku — Kaszaxcraw,
3emenbHOro konekca, HaioroBoro kojmekca u 3akoHa PecnyOonmukum Kazaxcran «O
rOCyJJapCTBEHHOM PETYJHPOBAHUM PA3BUTHS arpONpPOMBINIIEHHOIO KOMIUIEKCA U CEIBCKHUX
TEPPUTOPHI», B KOTOPBIX 3aTPardBalOTCS BOMNPOCHI IMpaBa COOCTBEHHOCTH Ha 3EMIIIO,
PAlMOHAIIBHOTO MCTOJIb30BAHUS 3€MENIBHBIX PECYPCOB, a4 TAK)KE TOCYIAPCTBEHHOM MOAIEPKKH
CEJIbCKUX JKUTEIICH.

Ormeuaercs, yrto JIIX TpagUIIMOHHO BBINOJIHAIOT 3HAYUMYIO COLHMAIBHYIO H
HSKOHOMUYECKYIO pOJIb B 00ECIIEUEHUH HACEJIEHUS MPOJOBOJBCTBUEM, OJHAKO HMX IMPABOBOU
CTaTyC HE UMEET YETKOM 3aKOHOJATENBHON periiaMeHTauni. OTCyTCTBUE CIENUAIBHOTO 3aKOHA
o JIIIX mpuBOAUT K ITPaBOBOM HEOIPEAEIEHHOCTH, OTpaHUYMBaET JoCcTyn Bianxenbles JIIIX k
MepaM TOCYJIapCTBEHHOM MOAJEPKKH U TMPENSATCTBYET Pa3BUTHIO 3TOW (OPMBI CEIBCKOTO
xo3sicTBa. Jlemaerca BbIBOA, uTo BeaeHue JIIIX sBusercs oaHoil u3 ¢dopMm peanusanuu
KOHCTUTYIIMOHHBIX TIpaB TPaKJaH Ha TPYJ, COOCTBEHHOCTb M JOCTATOYHBIA KU3HEHHBIN
YPOBEHb, a TAaKXE CHOCOOCTBYET BBINOJHEHUIO TOCYJAPCTBOM CBOUX OOSI3aHHOCTEW IO
o0ecreyeHunIo MPoI0BOJIbCTBEHHOM Oe30macHOCTH. B ¢Bs3M ¢ 3TUM mpejaraercs pazpadorarhb
Y TIPUHSATH OTACJIBHBINA 3aKOH, peryJupyromui npaBoBoii crtatyc JIIIX u obecneunBaroniuii ux
MOAACP/KKY Ha TOCYJaPCTBEHHOM YPOBHE.

KuroueBrblie cioBa: JTMYHOE MOJACOOHOE XO34MCTBO, MPOIOBOJILCTBEHHAS! O€30MaCHOCT,
Koncturymust PecnyOnuku Kaszaxcran, 3emenbHOE TpaBO, arpapHoe 3aKOHOJATENbCTBO,
COOCTBEHHOCTb Ha 3€MJII0, YCTOWYUBOE PAa3BUTHE CEIbCKUX TEPPUTOPHIL.

Hayunas cmamwvs noocomosnena 6 pamxax npoexma UPH AP19679168 «lIpobremwi
npasogoeo  pecyiupo8arus JaUYHO20 NOOCOOHO20 Xo3alicmea epadxcoan 6 Pecnybnuke
Kasaxcmany, @unancupyemoco Komumemom wnayxu Munucmepcmea Hayku u 8vlcuieco
oopazoeanus Pecnybnuxu Kazaxcman

Beenenmne. [IpobGnema obecrieueHus mMpoI0BOJILCTBEHHON Oe3omacHOCTH B PecryOunnke
KazaxcTan TecHO CBsi3aHa C pealn3alieii KOHCTHTYIIMOHHBIX TPHUHIIMIIOB PaIlMOHAIBHOTO
MIPUPOIOTIOIB30BAHMS, COIMATBHOW CIPaBEUIMBOCTH W OXpaHbl MpaB TpaxaaH. CoriacHo
crtatbe 31 Koncturyuuu PecnyOnmku KazaxcraH, rocygapcTBO CTaBUT CBOEH IIENIbIO OXpaHy
OKpY>Kalolllel cpefibl, OJaronpusaTHON JIJIS )KU3HU U 370POBbS YEJIOBEKA; CTaThsd 6 3aKpeIUIseT,
YTO 3eMJISI U UHbIE IPUPOIHBIE PECYPCHI MPUHAIIeKAT Hapoty KazaxcraHa, u OT MMEHU Hapojia
npaBa COOCTBEHHOCTH OCYILIECTBIISIET rocynapcTBo [1]. DTy monoxxkeHus GOpMHUPYIOT OCHOBY
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IIPABOBOT'0 PEKHMMa HCIIOJIb30BAaHUSA 3€MJIM U OINPEICISAIOT OTBETCTBEHHOCTh I'OCYJIAapCTBa 3a
YCTOMYMBOE W pPAlMOHAIBHOE 3€MJIENOJIb30BaHUE. B CcOOTBETCTBMM CO cTaTtb€i 26
Koncturynuu PK rapanTupyercs mpaBo rpaxaaH Ha YacTHYKO COOCTBEHHOCTh M €€ 3allluTa
3akoHOM [1]. Peanmuzanus [JaHHOTO TOJOKEHUSI B CEIIbCKOM XO3SMCTBE MPOSBISIETCS, B
YaCTHOCTH, B TIPEAOCTABICHUM TpaxKJaHaM 3€MEJIbHBIX Yy4acTKoB s Benenus JIIIX:
3emenpHbIi Kogekc PK npexycmarpuBaer npenocrtasienne yuyactkoB aist JIIIX, cagoBoacTBa u
OTOpOJHUYECTBA [2].

HecmoTpsa Ha HannuuMe MpaBOBBIX HOPM, Aomnyckaromux BeneHue JIIIX, Ha mpakthke
MHCTUTYT OCTa€Tcs ciabo yperyJUpOBaHHBIM: OTCYTCTBYIOT JierajabHoe ompeneneHue JIIIX,
€ro IMpaBOBOM PEXUM, CTaHIAPThl MPEIOCTABICHHUS 3€MENIb W MEpbl TOCYyAapCTBEHHOMU
noazepxku. 3akoH PK «O rocyaapcTBEHHOM peryiavpOBaHUU PA3BUTHS arpOIPOMBIIUIEHHOTO
KOMIUIEKCA M CENBCKUX TEPPUTOPUI» JIMIIb ONOCPENOBAHHO 3aTParuBacT MOJJIECPKKY MaJIbIX
dbopm xozgiictBoBaHus, He ompenenss mecto JIIIX B cucteme arpapHbix oTHOWEHUH [3].
Mexnay tem JIIX BHOCAT 3HauMMbIA BKJaJ B 00ECIEUYEHHE BHYTPEHHETO pBHIHKA
MIPOJIOBOJIBCTBUEM: MO JaHHBIM O(HUIIMAIBHONW CTATUCTUKH, CYIIECTBEHHAs JOJS MPOTYyKUUU
KMBOTHOBOJICTBA W PACTEHUEBOJCTBA IPOM3BOAMUTCSA B JIOMOXO3AKMCTBax rpaxnaaH [6]. B
OTCYTCTBHE CHENUAIBHOTO 3aK0Ha Biaaenblibl JIIIX HE nMeroT HanéKHBIX TPABOBBIX TapaHTUN
ydacTusi B roCHporpaMmax CyOCHIUPOBAHUS, KPEAUTOBAHMS, JTU3MHTA U MHOM MOIJIEPKKE,
IPEyCMOTPEHHOM AJIsl KPECThIHCKUX ((pepMepCKuX) X03sICTB. DTO MOPOXKIAET IPOTUBOPEUHE
Mexay paktudeckoit ponbto JIIIX 1 ux 10puaIndecKuM CTaTyCOM.

I{ens craTbu — MPOBECTH KOHCTUTYLHMOHHO-IIPABOBOM aHanu3 mnojoxenus JIIIX kak
3JIEMEHTa MPOJIOBOJIbCTBEHHON 0€30IacHOCTH, ONPENENIUTh UX MECTO B CHUCTEME arpapHbIX
OTHOIICHHUH U ChHOPMYJIMPOBATH MPEIJIOKEHHUS 110 COBEPIIISHCTBOBAHUIO 3aKOoHO 1aTeNbcTBa PK.

KoHcTUTYHIHOHHO-TIPABOBbIE OCHOBbI NPOJ0BOJIbLCTBEHHOM 0e30macHOCTH
Pecnyoumku Ka3zaxcran

[IpooBosnbcTBEHHAs 0O€30MACHOCTh — KJIKOYEBOE HAIPABIEHUE TIOCYJIapCTBEHHOMN
MOJIUTUKU U KOHCTUTYLIMOHHAs 00s13aHHOCTh PK, BhITEKatonas u3 COBOKYIHOCTH HOPM O MpaBe
COOCTBEHHOCTH HA PECYypChl, COLMAIbHOM (YHKUMH TOCYyHAapcTBa, paldOHAIBHOM
MIPUPOJIOIIOIB30BaHUN U OXpaHe 340poBbs rpaxaad [1]. Crares 6 KoHcTUTynMM 3aKperuiser
MyOJIMYHO-TIPABOBOM XapaKTep COOCTBEHHOCTH HA MPUPOJIHBIE PECYPCHI M IOMYyCKAET YacTHOE
BJIQZICHUE W TIOJIb30BaHWE 3eMJIEM JJig  YIOBJIETBOPEHHS] OOIIECTBEHHO 3HAYMMBIX
noTpeOHOCTeH, BKItoYasi cenbckoe xo3gicTBo u JIIIX. B 3TOM cMmbicne 3eMisl BBICTYNAeT HE
TOJIBKO OOBEKTOM YAaCTHOTO MpaBa, HO W OCHOBOM MPOJOBOJILCTBEHHOM M SKOJOTUYECKOUN
0€301acHOCTH.

Crates 26 Konctutynum PK oOecreunBaer mpaBoByro 0a3y Il MPEAOCTABIICHUS
rpakaaHam 3eMenbHBIX ydacTkoB mnojn JIIIX; crates 29 npuaa€T npoaoBOJILCTBEHHOM
0€30MacHOCTH ~ KOHCTUTYLIMOHHO-TIPABOBOE HM3MEPEHHE KaK YCIOBHIO  «JIOCTaTOYHOIO
KU3HCHHOTO YPOBHS», BKJIIOYAIONIEro TuTaHue u Omaromonyune cembu [1]. Craths 31
BO3JIaraeT Ha rocyJapcTBO OOS3aHHOCTh CO3AaBaTh YCJIOBHSI, OJArONpHUSATHBIE IS >KU3HU U
3I0POBbs, 4YTO  BKJIKOYAET YCTOWYMBOE  CEIbXO3MPOM3BOJCTBO M  PAlHOHAIBHOE
3€MJIENOJIb30BAHUE.

Ha ypoBHe oTpacneBoro 3akoHoOJaTesnbCcTBAa 3eMelbHbIM Koaekc PK  packpeiBaer
COLIMAJIbHYI0 (YHKLIHIO 3eMJIM: B CT. 12 3emiid Ha3BaHa HAIMOHAJIbHBIM OOraTcTBOM TOJ
0co00il oxpaHOU rocyaapcTBa; Mmopydvaercss oOecneunBaTh palMOHAIBHOE HCIOJIb30BaHUE U
oxpany 3emelnb [2]. Konekc momyckaet npenocrabienue yyactkoB st JIIIX, HO He coaepkut
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neransHOTO onpenaenenus JIIIX n nemoctHoro craryca. B pe3ynbrare BO3HUKaeT HOPMaTHBHBIN
npoOes, Ha KOTOpPBIM yKa3blBa€T M JOKTPHHA: NPABO HAa 3€MJIIO BBINOJHSAET HE TOJBKO
HKOHOMUYECKYIO, HO M COLMAIbHYI0 (PYHKIMIO, OOECHeurBas peaju3alyio IMpaB Ha TPy,
COOCTBEHHOCTD U IOCTOWHYIO >ku3Hb; JIIIX — onHa u3 hopm Takoit peannsaui.

['ocynapctBennas nonutuka B cepe AIIK opueHTupoBaHa Ha yCTOWYMBOE Pa3BUTHE
CEJIBbCKUX TEPPUTOPUI U MOBBILIEHNUE YPOBHS KU3HU CelibYaH [3]. DTH eIl KOPPECTIOHIUPYIOT
KOHCTUTYIIMOHHBIM OOSI3aHHOCTSIM IO IMPOJIOBOJILCTBEHHOW 0€30MaCHOCTH M palliOHAIBHOMY
UCIIOJIb30BaHUIO PECypcoB. B HaydHOU auTEpaType MOAYEPKUBAETCS, UTO IPOIOBOIBCTBEHHAS
0e30MacHOCTh HE HCKJIIOYUTEIbHO HDKOHOMMYECKAs KaTeropus, a KOHCTUTYLIHOHHOE
0053aTENbCTBO  TOCYyJapcTBa OOECIEUUTh Tpa)xJAaH KaueCTBEHHbIMU U JIOCTYIHBIMU
npoaykramu nurtanus [4, ¢.588] B Takom pakypce passutue JIIIX DJIIEMEHT
KOHCTUTYIIMOHHOW CHCTEMBI IPOJIOBOJILCTBEHHON O€30MacHOCTH, PEANU3yIOUUi MPUHIUIIBI
PalMOHAIIBHOTO MPUPOAONOIB30BAHNS U COLIMAIBHON CIIPABEIIUBOCTH.

KonctutynmmonHo-npaBoBeie  nojoxkeHuss PK 3amaroT nenbHBIM Kapkac, B paMKax
kotoporo JIIIX BhICTyNamOT MHCTPYMEHTOM peaju3allii MpaB Ha 3€MJII0, COOCTBEHHOCTh U
JOCTOMHBIM ypOBEHb JKHM3HM. OTCyTCTBME crenuaipHoro 3akona o JIIIX wHapymaer
CUCTEMHOCTb PETYJIMPOBAHHUS W CHUXKAET 3(PPEKTUBHOCTh MCHOJHEHUS TOCYAapCTBOM
KOHCTUTYLIMOHHBIX 00s13aHHOCTEH.

Ha ceronnsamnHuii neHp B 3akoHogaTenbcTBe PecnyOnmku Kazaxctan oOTCyTCTBYeT
JIeTajJbHO 3aKpeIUIEHHOE MOHATHE «ceMelHas QepMa». B orianume OT psaa rocynapcrs
EBporneilickoro coro3a, rjae cemeiiHble (hepMbl pacCMaTpUBAIOTCA KaK OCHOBAa yCTOMYHBOTO
CeJIbCKOTo X0351iCcTBa, B Kazaxcrane nanHas (opma arpapHOro npou3BOCTBa HE BBIACIAETCS B
Ka4yeCTBE CaMOCTOSATEIIbBHOIO MHCTUTYTa. BMecTe ¢ Tem, B Ka3aXCTaHCKOM IPABOBOM CHUCTEME
cymiecTByeT ¢dopma XO3sSUCTBOBAHHUS, MO CBOEH CyTH U QYHKIUSAM OJu3Kas K MOJENd
CeMEeMHOM (pepMbl — ITO JIMUHOE NOoACOOHOE X03sicTBO (JIITX).

JIIIX, xak mnpaBwio, BeAETCS Ha MNPUYCAAEOHBIX YyYacTKax TIPaKJaH, HOCUT
HEIpEeANPUHUMATENIbCKUI XapakTep, OPUEHTUPOBAHO HA CaMOOOECIIEYEHUE CEMbU M YACTUYHO
— Ha COBIT UBJIHUIIKOB Mpoaykiuu. [Ipu 3ToM OHO Oa3zupyeTcs Ha CEMEUHOM TpYyJIE, TECHO
CBA3aHO C OBITOM M YKIJIAJOM CEJIbCKOTO HACEJIEHUS W CHOCOOHO BBIMOJHATH BaKHbIE
COLIMAJIBHO-D)KOHOMHYECKUE U HKOJOTHYEeCKre (PYHKIMHU, AaHAJTIOTHYHbIE (PYHKIUSAM CEMEHHBIX
depmM B ctpanax EC.

Kpurepnii JIluuHoe noacooHoe Cemeitnas ¢epma (EC)
CpPaBHEHUS xo3s1iicTBO (PK)
IIpaBoBou cratyc He  sBnsercas  cyObektom Modxker UMETh craryc
NpEIIPUHUMATENIHCTBA,; HE WHAUBUAYAIBHOTO MPEINPUHUMATENS,
TpeOyer rOCYJapCTBEHHOM = CENbXO3MPEANPUITHS W
perucrpauuu KOOIIEpaTuBa;  PErUCTPUPYETCS B
CTaTUCTUYECKUX u HAJIOTOBBIX
opraHax
Opranmsanumonnasi  Benércs ¢usmueckum nuiom OcHOBaHa Ha CEMEHHOM Tpyae, HO
dpopma (cemnéit); 0Oe3 00pa3oBaHHS MOXKET UMETh (HOPMY HOPHUIUYECKOTO
IOPUIMYECKOTO JIULA Javna
Tpynosbie pecypcesl  [IpenmyiecTBeHHO Tpya OCHOBHOW Tpyl — CEMEHHBbIH, HO

YIEHOB CEMbH; HAEMHBIU TPy
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HC JOIIYCKACTCA

Henu aeareasnoctu CamooOecrneyeHue KomOunnupyer camooOecrieueHue U
IpOyKTaMH NOUTaHUS; TOBApHOE IMPOU3BOCTBO IS PHIHKA
BO3MOYKHA npojaxa
M3JIUIIKOB

Joctyn k Mepam OrpaHudeHHbId; cyOcunuu u  IloJHOIEHHBIN TOCTYN K MEXaHW3MaM

roCIOIePKKH pOrpaMMBbl HOJJECPKKU TOAAepX KM B pamkax  OOmeit

Pa3mepsbl x03511CTB

dbepMepoB He MPUMEHUMBI
Kak mpaswuiio, menee 0,25 ra
He opamaemble 3emu (0,15 ra
OpalllaeMbI€ 3eMJIN);

CENbCKOX035IMCTBEHHON NOJUTUKH EC
[[Inpoku auamasoH: OT MEIKHX M0
KPYITHBIX CEMEHHBIX XO351CTB

HNurerpauus B OrpanuueHHas; nponaxa Illupokas BOBJICUEHHOCTD B
PBIHOK U3JIMIIKOB  OCYLIECTBIISIETCS  arpONpOJIOBOJIbCTBEHHBIE  LICMIOYKH,
HEPETYJISIPHO BKJIFOYAst SKCIIOPT
DyHKIUA B BHe ocHoBHOro konrtypa Ilpu3Haércs BaKHEUIIMM 3JIEMEHTOM
arpapHoOM MOJIUTHKE arpOINOJIUTUKY; YCTOWUYHUBOTO CEJILCKOTO Pa3BUTHS
paccMaTpuBaeTcs Kak Qopma
CaMO3aHATOCTU

Ipumeuanue: Tabauya ompasxcaem 00600wWéHHYI0 MOOENb, 8 pedalbHou npakmuxe 8 EC
Cyuecmayom pasiuitbvle Qopmul CeMEtHbIX X03UCME, 8KI0YAsl KAK NOIYCYyOCUCmeHyUuoHHble,
MAaxk U 8bICOKOUHmMeZpUposantvle 8 pulHok. B mo epemsa kak JIIIX ¢ Kazaxcmane ocmaromces
NpeuUMyueCmeeHHO 6He UHCMUMYYUOHATbHO20 NOJISl A2PAPHOU IKOHOMUKU, UX NOMEHYUAl 8
KOHmMeKcme yCmouuuso2co npooo8oIbCMBEHHO20 obecneyeHus mpebyem OONOIHUMENIbHO2O
U3VYEHUsl U HOPMAMUBHO20 NepeOCMbICIIeHUSL.

B KazaxcraHe BBISIBUIIMCH CIIEAYIOIIME MOMEHTBHI, KOTOPbIE BBI3BIBAIOT TPYAHOCTH B
pPa3BUTUHM CEeMEWHBIX ¢depM. B mX uunciae HaXOAATCs: OTCYTCTBHE 3aKOHOJATEIbHON 0as3bl,
peryaupyromeid uX JeATeIbHOCTb; OTCYTCTBHE HEOOXOIMMON HWHPPACTPYKTYyphl Jid
TpaHcopMaIMu JTUYHBIX MOJCOOHBIX XO3SIMICTB HAacEJICHUS B KUBOTHOBOJIYECKHE CEMEUHbBIC
(dhepmbl; HedDPEKTUBHOE UCIOIB30BAaHUE 3€MEJIb, OTCYTCTBUE 3€MJIM Y JOMAIIIHUX XO3SMCTB;
HU3Kas IO/ CHEIUaTU3UPOBAHHBIX KPECThSIHCKUX XO3SMCTB, pabOTaIOMUX Ha MPOU3BOACTBE
KUBOTHOBOIUECKOM mpoaykuuu (mumb 10 %); ciabas kopMoBas 6a3a (HU3KOINPOIYKTUBHbBIC
€CTeCTBEHHBIE AacTOMUIIA U CEHOKOCHI) [5, ¢. 27].

Haunbonee ycroitunBoil ¢dhopmoil XO35SHUCTBOBaHUS B CEJIHCKOM MECTHOCTH SIBJISIFOTCS
JTUYHBIC TIOJICOOHBIC X03siCTBA. JIMUHBIE TTOICOOHBIC XO3SHCTBA PEIIAIOT COIMATBHBIC 3aa4H,
a TaKXKe SIBJISIOTCS OCHOBHOM (DOpPMOI 3aHATOCTH W TMOIy4YeHUs: noxoza B cene. Kpome sroro
JIIIX wurparoT BaXXHYK) pPOJIb B TMOBBIIIEHUM KAauye€CTBA JKU3HU M YKPEIUIEHUS 300POBbS
HaceneHus [6, ¢. 101].

OnuH n3 BaxHBIX (DakTOpoB momyssipHocTH M BakHoctu JIIIX cocrouT B TOM, 4TO
MMEHHO B HHX MOXET MPOU3BOJUTHCS HSKOJOTHYECKH YUCTasi MPOIYKIHS METOJO0M
OpraHuyeckoro 3emuienenus. Jlake Mpu yCIOBUM HU3KONM IKOHOMHUYECKOW BBITOJLI OT
IPOU3BOICTBA TOBapHOM Npoaykiuu B JIIIX ux Biasenblbl Bce paBHO COXPAHST MPOU3BOJICTBO
JUIsl COOCTBEHHBIX HYXKI [6 €.63].
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2. IlpaBosoii craryc JIIIX B 3eMeJIlbHOM M arpapHoMm 3akoHoaareabcTtBe PK (B
CPAaBHHUTEJIbHOM KOHTEKCTE)

JIIX — TpamunmonHasi (opma CeTbCKOTO XO03iCTBa, OCHOBAHHAs HA JIMYHOM TPYIE
IPaXJaH W UCIIOJIb30BAHUU MPEAOCTABICHHBIX 3€MEJIbHBIX YYACTKOB. 3€MEJIbHBIA KOIEKC
MpeayCcMaTpUBAaEeT BO3MOXKHOCTh BbiAeneHust ywactkoB s JIIIX [2]. B orauume ot
KPECThIHCKUX ((PepMEepCKUX) XO034KCTB, HeATenbHOCTh, JIIIX He mmerT craryca cyObekTa
XO35MCTBOBAHUS W HE HAJEICHBbl KOMIUIEKCOM TMpaB/00sS3aHHOCTEN, XapaKTepHBIX s
cyorektoB AIIK. D10 mopokgaeT MNpakTUYECKUE TMOCIEACTBUSA: y4acTHE€ B IMPOU3BOJCTBE
IPOJIOBOJILCTBUSL MPU OJHOBPEMEHHOM OTCYTCTBHHM JOCTyNa K MEXaHHU3MaM TOCIOIIEPKKH,
KpeauToBaHuss W 3amuThl. Ha mnpobGinemy ykaspiBaer u joktpuHa: JIIX daktudecku
BBITIOJHAIOT (QYHKIMH (HEPMEPCKUX XO3SUCTB, HO IOPUAWYECKH JIMIIEHBI CTaTyca u
COOTBETCTBYIOIIUX FAPAaHTHM.

Cornacno cr. 92 3K PK ywactkm mns JIIIX mpemocTaBisiroTCs Ha IpaBe YacTHOU
COOCTBEHHOCTH WJIM BPEMEHHOIO BO3ME3JHOTO 3EMJIETNOJB30BAHMS; OHUM BO3MOXXHBI Kak B
yepTe HACENEHHBIX MYyHKTOB (MpuycaneOHble), TaKk W 3a UX mnpenenamu (mosesbie) [2]. Ilpu
ATOM 3aKOH HE OIpeAesieT MUHUMalbHble/MaKCUMalibHble pazMepsl yyacTkoB JIIIX, a Takxke
He TpeOyeT perucTpauuu AesTenbHocTy BiaaenbleB JIIIX, 4To 3aTpynHseT rocyaapCcTBEHHbINA
y4€T, OLIEHKY BKJajJa B MPOJIOBOJBCTBEHHYIO O€30MAaCHOCTh U aIPECHYI0 Moaaepxkky. CT. 93
3K PK mnpemycmarpuBaeT W3bIATHE YYAaCTKOB MPU HELEJIEBOM HCIOJIb30BAHUU  WIIH
HEHUCIIOJIb30BaHUU OoJiee ToJa, HO (AKTUUYECKUH KOHTPOJh mpuMmeHuTenbHo K JIIIX
(dparMeHTapeH, 0COOEHHO B IPUTOPOJHBIX 30HAX.

Jnsi TOHMMAaHWST BO3MOXHBIX  TPACGKTOPUWA  Pa3BUTUSL  YMECTHBI  JIAKOHUYHBIE
comocTtaBiieHus ¢ Onu3kumu npasornopsiakamu. B PO nefictByer denepanbubiii 3akon Ne 112-
®3 «O auuyHOM TOACOOHOM  Xx03siicTBe», KoTopbiM JIIIX mpusnanel  Qopmoit
HETIPEANPUHUMATENbCKON ACATEIbHOCTA TpPaKIaH; 3aKpeIryiéH HEKOMMEpPUYECKUH CTaTyc,
BO3MOKHOCTh BEJEHHUSI XO35SMCTBA Ha COOCTBEHHOM YYacTKe, a TaKXe OCBOOOXIECHUE
npoaykuuu JIIIX ot HanmorooOnoxkeHus npu e€ peanusauuu Oe3 Haiima paboTHukoB [8]. B
VY30ekuctaHe HOPMbI O JIMYHOM (JIEXKAHCKOM) XO3SMCTBE MPSAMO MPU3HAIOT BEJECHUE TaKOIO
X03sicTBa (POpMON HENMPEANPUHUMATEIBCKON AEATETBHOCTU 11 COOCTBEHHOTO MOTPEOIeHUs
Ha [PENOCTABICHHOM 3€MEIbHOM y4acTke [9]. Otm npumepsl  IEMOHCTPUPYIOT
MHCTUTYLIMOHAJIBHBIE PEIICHUS, KOTOPBIE YCTPAHSIOT MPABOBYIO HEONPEAEIEHHOCTh CTATyCa
JIIIX # BKIIFOYAKOT UX B CUCTEMY MTPOJOBOJBCTBEHHON MTOJIUTHKH.

Compsiras  KOHCTUTYIIMOHHBIE TPUHIMIBI W MOTPEOHOCTH  TPABONPUMEHEHHS,
1esIecoodpas3Ho:

- paszpabotate u npuHATh 3ak0H PK «O JHYHBIX MOACOOHBIX XO3MHCTBaX», 3aKPENUB
nonsitue JIIIX kak GpopMbl HEIpeATPUHUMATEILCKON JESTEIHHOCTH, PABOBON PEKUM 3€MEITb
JIIIX, w™epsl moanepkku (CyOcHIuu, MHUKPOKPEIWTOBAHWE, KOHCYJbTAIlMW), TIpaBa U
00s3aHHOCTH BJIAJEJIBbLIEB;

- co37aTh eaMHbIA rocyaapcrBeHnbiii peectp JIIIX ans cratuctudyeckoro ydéra, OLICHKH
BKJIaJla B MPOJIOBOJILCTBEHHYI0 O€30MaCHOCTh U aJIPECHOM MOICPKKH;

- pacupoCTpaHUTh OTAeJbHbIe MePbl FTOCTOAAEPKKH (B T.4. YIPOUIEHHBIA JOCTYI K JIU3UHTY
TEXHUKH, KpeauTam) Ha BiajaenbieB JIIIX;

- ONpENeNNTh Pa3yMHbIe MHHUMAJbHbIC/MAKCUMAJbHbIe pa3Mepbl yuacTtkoB JIIIX c
y4ETOM PETHOHAIBLHOMN CIIeU(PUKH.
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JIIIX B PK ne-dakto npuszHaHbl MPAKTUKON, HO J€-IOpPE€ HE WHCTUTYLHMOHAIU3UPOBAHBI.
CpaBHUTENbHBIE WITIOCTPAIIMM TMOKA3bIBAIOT, YTO cHenuaibHbl 3axkoH o JIIIX moBbimaer
IIPO3PAYHOCTH 3€MEJbHBIX OTHOIIEHUN U YKPEIUISIET MPOJAOBOJIBCTBEHHYIO 0€30I1aCHOCTD.

[Io cBoeMy COLMAIBHO-?KOHOMUYECKOMY COJEPKAHHUIO JTUYHOE IMOACOOHOE XO3SHCTBO
ABJISIETCSI TOTPEOUTENHCKUM  XO3SIMICTBOM, OCHOBaHHBIM Ha JHMYHOM TpPYJE€ COBMECTHO
NPOXKUBAIOMIMX TPYNN JUI, OOBEAUHSIONUX CBOM JOXOAbl M MMYIIECTBO Ha TEPPUTOPUU
HACEJICHHBIX IMYHKTOB M YacTHOM COOCTBEHOCTHIO Ha 3eMJII0, HAJCJICHHOM mMpeleraaMu
YCTAaHOBJICHHOM 3aKOHOJATEIbCTBOM HOpMbI. Llenb audHOro mojcoOHOTrO Xo3sUCTBA —
yIOBJIETBOPEHHUE JTUYHON MOTPEOHOCTH TpaxkJaH B MPOJYKTaX MUTAHUS U MOJTYyYEHHUE T0XO0JI0B
3a CUET MPOJAXKHU U3JIUILIKOB IPOTYKIIUH.

CemeiliHass ¢epmMa — D3TO CEIbCKOXO3AWCTBEHHOE XO3SHCTBO, VIpaBlIsieMoe U
AKCIUTyaTUPyEMOE JOMOXO3SMCTBOM, HpPU 3TOM OCHOBHAs 4YacThb TPYJIOBBIX pECYpCOB
o0ecreynBaeTcs WieHaMu 3TOro oMoxo3diicTBa. Kak mpaBuio, ceMeiHblii pepmep sIBIsIETCS
€AMHCTBEHHBIM JEpKaTeleM XO35MCTBa M 4YacTo (XOTS M HE BCErna) pEerucTpupyercs B
CTATUCTUYECKUX LENSAX U JUIsl HY>K]l TOCYTapCTBEHHOM MOJMTUKHU Kak pepmep, He oOpa3ys npu
3TOM CAMOCTOSITEIBLHOTO IOPUAMYECKOTO JIMLA.

CornacHo pabGoueMy ompeaeneHuto [IpoI0BOIBLCTBEHHON U CEIbCKOXO35UCTBEHHOMN
opranmzaiiuu  OOH (manee — ®AOQO), cemeliHoe ¢epmepcTBO (BKIOUas Bce (Hopmbl
CEJIbCKOXO3SIUCTBEHHON JESTEIbHOCTH, OCHOBAHHBIE HA YYaCTHM CEMbH) IMPENCTABISIET COOOU
Croco0 OpraHu3aluy NPOU3BOACTBA B CEILCKOM XO3SHCTBE, JIECHOM XO3SHCTBE, PHIOOJIOBCTBE,
NacTOUIIHOM >HBOTHOBOJICTBE M aKBaKyJIbType, KOTOPBIM YHPaBIsSETCS U OCYILIECTBIIAETCA
CEMbEN, MPEUMYILIECTBEHHO € UCIIOJIB30BAHUEM CEMEWHOIO TPY/1a KaK KEHIIUH, TAK U MY>KUHUH.
Cembs U (epma CBSI3aHBI MEXIy COOOH, COBMECTHO pPa3BUBAIOTCA U OOBEAMHSIOT B cede
HKOHOMHUYECKHUE, IKOJOTHUECKHUE, COLMaNbHbIe U KyJbTypHble (yHKIMH. K 4yucity cemenHbIX
(bepMepoB OTHOCSTCS TOpHBbIE (epMepbl, PEMECIEHHbIE PbIOaKU, MACTYyXU U JIECHBIE KUTEIH,
IpU 3TOM ceMeiHble (epMbl MOTYT BKIIIOYATh MPEACTABUTENECH HECKOIBKUX MOKOJICHUM,
COBMECTHO YIPaBJISIONINX XO3sIMCTBOM U padoTaromux Ha HEM [10].

CemeitHoe pepmMepCcTBO JOKHO HAXOJUTh OAIAHC MEXKTy TPAIUILIUSIMU U MHHOBAILIMSIMU,
CTPEMSICh K SKOHOMHYECKOW, CONUAIBHON M 3KOJOTMYECKON YCTOMUYMBOCTU. {151 MUJIJITMOHOB
dbepmepoB B peruone EBponwsl u llentpanshoit Azum (EIJA) oHo mnpexacraBisier coOoi
IIPAaKTUYECKHU €IMHCTBEHHBI MCTOYHHK JI0X0Ja JOMOXO35MCTBa — KaK B BHJE 3HAYUTEIBHOU
npUOBbUIN OT KPYIHBIX CEMEMHBIX XO3SIMCTB, MOMYUYaIOLUX TOCYIapCTBEHHYIO MOJIEPIKKY, TaK
U B (popMe CKpPOMHOIO J0XOJa OT MEJIKUX y4acTKOB 3eMJIM (Ha mpaBax COOCTBEHHOCTH WIIU
apeH/pl), MMEIOIIUMX YacTUYHO camooOecreuynBaronmiics xapakrep. Jias MHOTHX JIpyrux
CeMEHHBIX (epM, BeOyIIUX JOMOJHUTEIbHYI0 SKOHOMHYECKYIO JI€ATEIbHOCTh, TaKOE
XO3SIICTBO  sIBJsieTcs MO0 OCHOBHBIM, JHOO BCIIOMOTATENbHBIM MCTOYHHUKOM J10XOJA.
Cewmeitnble (epmbl B permone EI[A obOecrneunBaroT HENpepbIBHBIM MOTOK MPOAYKUHUUA Ha
MECTHBIE, pETHOHAJIbHBIE, HAITMOHAJIBHBIE U MEXIYHAPOIHbBIE PHIHKU, SBIISSICh, TAKUM 00pa3oM,
BAKHEUILUM AJIEMEHTOM CUCTEMbI IPOJOBOJLCTBEHHONW U HYTPULIMOHHOM 0€30MacHOCTH.

B rnobGanbHOM Macimitabe cemeitHoe (epmepcTBO olecreunBaeT 3aHITOCTh s 2,6
MUJUIHApJA YEJIOBEK, YTO cocTaBisieT okono 30% HaceneHus IMJIaHEThl, U MPOU3BOIUT Ooiiee
80% mnpoaoBONALCTBUSL B CTOUMOCTHOM Bbipaxenuu [11]. Ilo mocnennum ouenkam ®AO, B
Mupe HacuuThiBaeTcs Oonee 600 MIUIMOHOB CeMEHHBIX (epMepckux xo3aicTB [12].
BoONbIIMHCTBO TaKMX XO3SIMCTB SBIAIOTCS MeNTKoMmaciuTaOHbIMU: 95% Bcex Qepmepckux
€IMHHULl 3aHUMAIOT IUIOLIAb MEHee 5 rekTapos, a Oonee 98% — menee 20 rexrapoB. Maiibie
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dbepMbI, Kak MpaBWiIo, 00JAAAIOT TOTCHIMAJIOM I oOecrmedeHus Ooyiee pazHoOOpa3HOTO
MIPOJIOBOJIBCTBEHHOIO  MPEJIOKEHUSI, KOTOPOE SBISETCA «COLUMAIbHO, SKOHOMHYECKH U
AKOJOTMYECKA YCTOMYMBBIM M OCHOBAaHO Ha YCTOMYMBBIX CHCTEMAaxX BBIPAIIMBAHUS U
pactpenenenus» [13].

CeMeliHbple (pepMbI UTPAIOT BAXKHYIO POJb B CEIbCKOM arpapHOil SKOHOMHUKE, MPEXKIE
Bcero Ojarojapsi CBOeMY BKJIaay B 0OecleueHHe MPOJI0BOJILCTBEHHON O€30MacHOCTH U
yJIy4llIeHHE MHUTAHWs Ha YpPOBHE MECTHOro cooOinectBa. Jloxoapl, mojiydaemMble CEeMEHHBIMU
dbepMmepamu, TPEUMYIIECTBEHHO PACXOYIOTCS B IIPe/iesiaX MECTHBIX U PETHOHAIIBHBIX PHIHKOB,
TEM CaMbIM CIIOCOOCTBYSI PEMHBECTHPOBAHUIO B MECTHYIO 3KOHOMHUKY. HekoTopsie cemeiiHbie
(dbepMbl OpUEHTHPOBAHBI Ha caMooOecreueHue, TOorja Kak Jpyrue, o00yiajgas JOCTATOUYHBIM
MIPOU3BOJACTBEHHBIM IMOTEHIMAIOM, PEaTU3YIOT W3JIULIKA MNPOAYKIUHU C ILEJNbI0 IMOTYyYEHUs
J0XO0/1a W YJy4IlEeHUsl YCIIOBUM XU3HU ceMbu. KpoMe Toro, cemeiiHoe depmepckoe X0351UCTBO
MOET ObITh HICTOYHUKOM 3aHATOCTH JJIsl APYTHX YWICHOB CEIbCKOIO COOOIIECTBA, TEM CaMbIM
CTUMYJIUPYS] SKOHOMHUYECKYIO AKTUBHOCTH 3a MpeAeslaMU camMoil ()epMbl, 4TO CIIOCOOCTBYET
CHW)KEHUIO YPOBHS CEIbCKOW O€AHOCTU U TPOJOBOJILCTBEHHOW HecTaOMiIbHOCTH [ 14].

B 2020 rony B EBpomnelickoM coro3e HacUUThIBJIOCHh 9,1 MusuinoHa (hepM, oAaBIIstoniee
OOJBIIMHCTBO M3 KOTOPBIX (MO ouneHke, 93 %) MOXHO KIacCU(PUIMPOBATh KaK CEMEWHbIE
depmbl, IEHCTBYIOIIME KaK CEMEWHbIE MPEearpHsITHs, NepeJaroliecss W3 IOKOJCHHUS B
nokoJyieHue. JleHcTBUTENbHO, ceMelHble (epMbl JOMHUHUPYIOT B CTPYKTYpE CEJIbCKOTO
xo3srcTBa EC Mo 4nciay XO035MCTB, BKJIaay B CEIbCKOXO35MCTBEHHYIO 3aHATOCTD, a TAKKE — B
MEHBIIIEH CTENEeHW — MO IUIOIagu o0padaThIBa€MbIX 3€MEIb U CTOMMOCTH IMPOU3BOJUMON
POy KLNH.

CornacHo pabouemy onpeaenennto @AO, B 1aHHOI cTaThe TEPMUH «ceMeitHas dhepmay
NpUMeEHsieTCs K JIIo0oMy XO03gicTBYy, rae He MeHee 50 % cenbCKOXO035SMCTBEHHOIO TpyJa
BBINIOJIHSIETCSl  4jeHaMu ceMbu. MHbIMUM cioBamM, ceMmeiiHas (¢epma  yhpasisiercs
JOMOXO35MCTBOM, IJIé OCHOBHYIO HacTh TpyAa 00ecneurBarOT ero wieHbl. MOXHO BbIACIUTH
OoJiee neTanbHOE JiejeHue: Ha (QepMbl, Tae TPyA OCYIIECTBISAECTCA MCKIIOUUTEILHO YJI€HAMU
ceMbu ((pepMbI TOJNBKO C CEMEWHBIMU pA0OTHHKaMH), U Ha Te, TAE J0Ji1 CEMEHHOro Tpyaa
coctasyseT He meHee 50 %, vo He 100 %.

UyTth MeHee IecTu W3 Kaxabix gecatu ¢epm (okoimo 57 %) B EC B 2020 romy
00pabaThIBAINCh MCKIIOUUTEIIPHO CaMUM BIIAJIeIblIeM M dieHaMHu ero cembu. Ha emé 36 %
dbepM ceMeWHBIM TPya COCTaBIISUI HE MEHee ITOJIOBHMHBI Bcero oobema Tpyna. Hecemelinbie
dbepmbl coctaBisum Jamb 7 % Bcex xo3sictB B EC. DM mokaszaTenw NPaKTHUYECKH HE
W3MEHUJIUCH MO CpaBHEHUIO ¢ JaHHBIMHU Cenbckoxo3siicTBeHHoM nepenucu 2010 roxa [15].

JIIIX Kak 3JjieMeHT peajiM3alui KOHCTUTYHIMOHHOIO NPAaBa HA TPYA U A0CTATOYHbIN
YPOBEHb KM3HU

Cratbs 24 Konctutyuuu PK rapantupyer cBoOOIy Tpyia ¥ BEIOOP poja ACSTEIBHOCTH;
CT. 29 — mpaBO Ha JAOCTATOYHBINA JKU3HEHHBIN ypOBEHb, BKIIIOYas MUTAHHUE M OJIaronoyydue
ceMbH [1]. B cenbckoit MmecTHOCTH BeaeHue JIIIX — peanbHbId HHCTPYMEHT CaMO3aHSITOCTH U
MPOJIOBOJIbCTBEHHOM CaMOCTOSITEIbBHOCTH JIOMOXO3SMCTB. DTO CHMXKAe€T 3aBUCHUMOCTH OT
KOHBIOHKTYPBI PbIHKA U MOBBIIIAET YCTOUYUBOCTD CEIBCKUX CEMEH.

Ha coumanbHOM ypoBHE HAOMIOAAETCS CEPhE3HBIA OTTOK MOJOJEXKU M3 CEIbCKOM
MECTHOCTH B TOpOJa. DTO CBA3AHO C HU3KUM YPOBHEM >KU3HHM, OTCYTCTBUEM COLMAJIbHOU U
IPOU3BOICTBEHHOM HH(PPACTPYKTYPbI, OTPAHUUEHHBIMH BO3MOXKHOCTAMH JIJIsI CaMOpeaIn3aluu
U OpeaNpUHUMATEIbCKON aKTUBHOCTH. B yCIOBMSX Jerpajgauuu cena 3TO, B CBOIO OYEpPE.b,
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NPUBOJAUT K CTAPEHUIO TPYAOBBIX pECYpCOB U JAJbHEHIIEMY CHUXEHUIO OOBEMOB
CEIBCKOXO3SIMCTBEHHOTO IIPOU3BOJICTBA.

CpaBHUBasl TaHHYIO CUTYyallMIO C MPAaKTUKOW EBporeiickoro corws3a, MOXKHO OTMETHUTH,
yro B EC BOmpochl yCTONYMBOCTH W JKMU3HECIIOCOOHOCTHM CeMEWHBIX (epM (aHaIoroB
Ka3aXCTAaHCKUX XO34MCTB HaceJeHUusl) HaxoAsTcs B (okyce arpapHoil moiuTuku. IIpexne
BCero, B crpaHax EC peanusyroTcs LelIeHanpaBiICHHbIE MEPBI IO MOAAECPKKE KPATKOCPOUYHOU U
JIOJITOCPOYHOM JIMKBUIHOCTH MajbiX (PEpMEpPCKUX XO3SIMCTB: CyOCHAMPOBAHUE, ITOCTYIHbBIC
MUKPOKPEAUTHI, PAa3BUTHE KOOIEPATUBHBIX M JIOTUCTHYECKUX CTPYKTYp. BakHbIM acmnexkToMm
ABJISIETCSl HaJu4Khe OOLIMPHOM ceTH (PepMepCKUX PHIHKOB, KOOINEPATUBHBIX OOBEAMHEHUUN U
IpPOrpaMm MpsIMOM MOCTaBKU MPOAYKIIUU MOTPEOUTENSAM, BKIIIOYAs CXEMBI «KOPOTKUX LIETIOYEK
MOCTAaBOK», UTO 3HAUUTENIBHO YCUIIMBACT COBITOBYIO YCTOMYMBOCTh CEMEUHBIX (hepM.

Kpome Toro, B crpanax EC Oosblioe BHUMaHHUE YAENAETCS Pa3BUTHIO CEIbCKON
COLIMAIBHOM HMH(PACTPYKTYphl, LU(PPOBU3AIMU arpoCeKTOpa U MOAJAEPKKE MOJOIAEKH B
CEJIbCKOM  MPEANPUHUMATENILCTBE YEpe3 TPaHTOBbIE MPOTPaMMbl W 00pa3oBaTENIbHbBIE
VHHALMATUBBL. Takue Mepbl CTUMYJUPYIOT IPUTOK MOJIOAEXKM B arpapHblii CEKTOp H
CIOCOOCTBYIOT €r0 MOACPHU3AIUH.

Takum oO0Opa3oM, aHalIM3 MOKA3bIBAET, YTO MPOOJEMBI, C KOTOPHIMH CTAJKHUBAIOTCS
X03sMicTBa HaceineHuss B KaszaxcraHe, SIBISIOTCA  CIEACTBUEM HMHCTUTYLIHMOHAJIBHOW U
UHDPACTPYKTYpHOU HeAocTaTOYHOCTU. [IpyW 3TOM yCHEniHbld €BPOIMEUCKUI OMBIT MOXKET
CIIy’KMTb OCHOBOHM Ui pPa3paOOTKM HAlMOHAJIBHBIX CTpPATerMi MOAJNEPKKH WU HHTETPALUU
MEJKUX MPOU3BOAUTEIEH B COBPEMEHHBIE arpoNpo/IOBOJIbCTBEHHBIE IIEMOYKU C TE€M, YTOOBI
npeoOpazoBath JIIIX B ycTOHYMBYIO MOJIETIh CEMEMHON (epMbl, COOTBETCTBYIOIIYIO YCIOBUSM
XXI Beka.

['ocynapcTBeHHas mojaepka Maibix (GOpM XO35SHMCTBOBAaHUS 3aKperieHa B 3akoHe 00
AIIK [3], omgHako OTCyTCTBHE creluaibHoro 3akoHa o JIIIX 0ObEeKTHBHO OrpaHUYMBACT
MPUMEHEHUE HMHCTPYMEHTOB CyOCHIMPOBAHMUS, MHUKPOKPEIUTOBAHHUA W  JM3UHra K
noMoxo3siictBaM. B pgokTtpuHe mpennaraercs 3akoHojarenbHoe mpusHanue JIIIX kak
CaMOCTOSTENIbHOTO O0OBEKTa PETryJIMPOBAHMS, UYTO MPHUAACT «COUUATBHOU (PYHKUIMU 3EMIIHD)
pealbHOE CONEpPKAHWE W YKPENMUT CBA3b MEXKIy IPAaBOM HAa TPYA W IPOJOBOJBCTBEHHOM
0€30MacHOCTHIO.

JIIIX cnocoOCTBYIOT 3aHATOCTH, PAa3BUTHIO HABBIKOB, COIMAIBHOW CIUIOYEHHOCTU U
yIeP)KaHUIO HACEJIICHUS B CEIBCKOW MECTHOCTH. 3eMelbHOe 3aKkoHOoaTebcTBO (cT. 12, 13 3K
PK) Bo3naraer 00s3aHHOCTH TO pPALMOHAIBHOMY HCIOJb30BAaHUIO 3€MEJIb U COXPaHEHUIO
riogopoaus [2]. Ilo naHHbIM bropo HalMOHAJIBHOW CTaTUCTUKH, 3HAYUTENbHAS J10JI CETBCKOTO
HacelleHus BoBiieueHa B BeneHue JIIIX, 4rto npuaaér naHHOMY HWHCTUTYTY CHUCTEMHOE
3HaY€HWEe HE TOJBKO HJs TPOJAOBOJILCTBEHHON 0€30macHOCTH, HO M Ui peanu3aluu
KOHCTUTYLIMOHHOTO IPUHIMIIA TOCTOMHOTO YPOBHS kU3HU [16].

PaszButne mnpasoBoro craryca JIIIX cooTHOCUTCS C MOIEIBI «COLUAIBHOIO
rocynapctBay (ct. 1 Konctutynuu PK) u crnocoOCTByeT MOCTHKEHUIO II€JIEH yCTONYMBOIO
Pa3BUTHS U IPOJOBOJILCTBEHHOM HE3aBUCUMOCTH.
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3akiodenue. JlnuHoe mogacooHoe x03siicTBO B PecnyOnuke KazaxctaH — 3HAUMMBIN
AJIEMEHT MPOJAOBOJILCTBEHHON 0€30MacHOCTH M PeaM3allii KOHCTUTYIIMOHHBIX MPaB T'pakIaH
Ha TPYJ, COOCTBEHHOCTh M JOCTOMHBIM YpOBEHb >KM3HU. OJIHAKO OTCYTCTBHE CIIECIIHATIBLHOTO
3aKOHOJATEILCTBA IOPOXKJIACT IPABOBYID HEOMPEACIEHHOCTh U CHIDKAET 3(PGhEeKTUBHOCTH
rocyjnapcrBeHHor monuTuku. Ha ©6a3ze HopM KoHcTUTynMM U 3€MeIbHOr0/arpapHoro

3aKOHO/IATEIbCTBA LIEJIECO00PaA3HO:

1) mpunate 3akon PK «O nuuHBIX OJCOOHBIX X03SMCTBAXY;

2) coznats peectp JIIX;

3) BximrounTh JIIIX B HHCTPYMEHTHI TOCYIaPCTBEHHOM MOJAEPIKKH;

4) onpenenuTth pa3MEpPHbIE MapaMeTPhl YIaCTKOB C yUETOM PETHOHAIBHOMN crienu()UKH.

Nuctutynmonammsanus JIIIX yCHIMT HMCIIOIHEHHE TOCyJapCTBOM KOHCTUTYLMOHHBIX
00s13aHHOCTEM MO MPOJOBOJILCTBEHHON O€30MacCHOCTH, YCTOWYMBOMY pPa3BUTHUIO CEJIbCKUX
TEPPUTOPHI U 3aLUTE COLMAIBHBIX IIPaB IPaXAaH.

Cnucok UCNoJIb30BAHHBIX HCTOYHUKOB:

1. Korcturyuusa PecnyOnuku Kazaxcran (mpunsita Ha pecnyOiauKaHCKoM pedepenayme
30.08.1995, ¢ uzm. u nom. 2022). URL: https://adilet.zan.kz/rus/docs/K950001000

2. 3emenbHbIil Kogeke PecnyOmuku Kazaxcran ot 20.06.2003 Ne 442 (¢ u3m. u jom.).
URL.: https://adilet.zan.kz/rus/docs/K030000442

3. 3akon PecnyOnmuku Kazaxctan ot 8 wuromst 2005 roma Ne 66. O rocynapCTBEHHOM
PETYIUPOBAHUH PA3BUTHS arpPOTNPOMBINIICHHOTO KOMIUIEKCAa M CEIbCKUX TeppUTOpHil //
https://adilet.zan.kz/rus/docs/Z050000066

4. uuner I'. I'. JInunsie noacoOHble xo3giicTBa PecnyOnmuku KazaxcraH: CyIIHOCTD,
HBIHEIIHEE COCTOSIHWE M NEepCHeKTUBbl pa3BuTus //MHpopmannoHHOe obecreueHue
() PEKTUBHOTO YIIPaBICHUS ICSITEILHOCTHIO IKOHOMUYECKUX CyOBeKTOB. — 2016. — C. 587-592.

5. AybakupoB I'. M. OpraHuzaiimoHHO-3KOHOMUYECKHE YCIIOBUS Pa3BUTHS CEMEHHBIX
dbepm B PecniyOimmke Kazaxcran //International Scientific and Practical Congress of Economists
and Lawyers. —2015. - C. 27-32.

6. Unsamesuu H.II. OcoO0eHHOCTH pa3BUTHS KOOMEPATHUBOB MO OOCITYKUBAHUIO JTMYHBIX
MOICOOHBIX XO3IMCTB HaceseHus: Ha mpumepe CapaToBCKOW 00JIacTH: MUC. KaH. YKOH, HayK.
— Upkyrck, 2006.

7. Kynpsimo  A.B. CoBepiieHCTBOBaHHE MaTEPHAIBHO-TEXHUYECKOTO CHA0XKCHUS
JIUYHBIX MMOJICOOHBIX XO3IMCTB: IUC. KaH[. 9koH, HaykK. — H.HoBropox, 2005. — C. 62-65

8. ®enepanbubiii 3ak0H Poccutickoit @eneparun ot 07.07.2003 Ne 112-P3 «O nuyHoM
nogco6HoMm xo3stiictBe». URL: http://pravo.gov.ru/proxy/ips/?docbody=&nd=102083494

9.3akon PecnyOnuku VY306ekucran «O ¢epMepckoM, IE€XKaHCKOM XO34WCTBE U
3emMebHbIX oTHOIIEHUIX» 0T 30.04.1998 Ne 604-1. URL: https://lex.uz/docs/28083

10. FAO.2013a.International year of family farming 2014— Masterplan.Rome (also
available at
http://www.fao.org/fileadmin/user upload/iyff/docs/Final Master Plan IYFF 2014 30-
05.pdf).

11. FAO. 2014a. TheState of FoodandAgriculture. Innovation in family farming.
Rome, FAO. 161 pp. (also available at http://www.fao.org/3/a-14040e.pdf).

107


https://adilet.zan.kz/rus/docs/Z050000066_
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102083494
https://lex.uz/docs/28083
http://www.fao.org/3/a-i4040e.pdf

«Central Asian Scientific Journal» Ne3 (27) — Uonb — CeHmabps 2025

12.  Lowder, S., SanchezV. & Bertini, R. 2019. Farms, family farms, farmland
distribution and farm labour: What do we know today? FAO Agricultural Development
Economics Working Paper 1908. Rome,FAO.80 pp.

13.  Beck, A., Haerlin, B., & Richter, L. eds. 2016. Agriculture at a Crossroads:
IAASTD Findings and RecommendationsforFutureFarming. Berlin.

14. Graeub,B.,Chappell, M.J.,Wittman, H., Ledermann,S., Kerr, R.&Gemmill-
Herren,B.2016. The State of Family Farms in the World, 87 World Development. In: Science

Direct [online]. [Cited 16 August 2020].
https://www.sciencedirect.com/science/article/pii/S0305750X15001217
15. Agriculture statistics - family farming in the EU //

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Agriculture statistics_-
_family farming in_the EU

16. bropo nanmonanbpHOM cratuctuku ACIIuP PK. Cenbsckoe xo3siictBo Kazaxcrana,
2024. URL: https://stat.gov.kz/

108


https://www.sciencedirect.com/science/article/pii/S0305750X15001217
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Agriculture_statistics_-_family_farming_in_the_EU
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Agriculture_statistics_-_family_farming_in_the_EU

«Central Asian Scientific Journal» Ne3 (27) — Uonb — CeHmabps 2025

Central Asian
Scientific
Journal

BUOJIOTUA FBUIBIMJIAP — BUOJIOI'MYECKHUE HAYKH — BIOLOGICAL
SCIENCES
Omap bateipOexk MaJtikaiigapyJibl
FBUIBIMH KbI3METKEP M.a.
«banbIK mapyambUIbIFbl FRUIBIMA-OHIPICTIK OPTAJIBIFbD)
KIUIC Apan puinans

(Ke13pumopna k., Kazakcran)

MAKIAJKOJ CY AWJIBIHBIHBIH UXTHO®AYHACBIHBIH
BUOAJIYAHTYPJITT

Anparna. byn makanana Kei3puiopia o0bICkl aymMarblHa OpHAackaH Makmnaiken cy
alJIBIHBIHBIH UXTHO(AYHACHIHBIH OHWOATyaHTYPJIrl >KOHE OHOJIOTHSUIBIK KOPCETKIIITEepiHe
cunatrama o6epuireH. CoHbIMEH O1pre cy ayiabIHHBIH (U3UKO-TeorpadusuIbIK OpHaAIacKaH skepi
KepceTuired. Manimertepi xunay 2025 KbUIIaFbl JalaiblK FBUIBIMUA SKCIEAULMSUIIBIK 3€PTTEY
KYMBICTAphl OAPBICHIHA TAAAHBIN OasHIATFaH. MaKMaakesl Cy alIbIHBIHBIH UXTHO(ayHACHI
14 Typaik KypambIMeH ycbiHbUIFaH. OHBIH IIIIHJE: ca3aH, MOHKE, IIOPTaH, KbulaHOac, TopTa,
aKMapKa, KbUIBIIMIOANBIK, JOHMaHJal, KeKcepke koHe aK amyp. COHbIMEH KaTap Cy3eki ay
KypanbeiMeH Oerye 4 Typii uxtuodayHa exinaepl kesfaecti. OHBIH 1MIIHAE: TYPKICTAH TEHTE
OaNbIFbl, KBIPJIBIKYPCAK, aMmyp Ia0arbl >kKoHE KbhITall KOHKAaK MYpPBIHABI Oy3ay0ac OaJIbIFbI.
AnpiaFan  kepcetkimTep Exsel kommbroTepiik MoTiHIHAE TangaHAbl. COHBIMEH Kartap
OaJIBIKTapbIH KEKEJIETeH OMOJIOTUSIIBIK KOPCETKIMITEPIH Tajaay OaphIChIHIA dpOip TYPIEepIiH
IEKT1 Y3BIHIBIK-CAIMAKTBIK KOPCETKIIITEpl, OJapAblH OpTalia MOHACPi, JapaKTapibiH
@OynbToH xoHe Knapk OoibIHINA KOHIBUIBIK MHAEKCTEPl capanTaiblll TajlaaHFaH. Maknaikes
Cy aiJbIHBIHBIH HMXTHO(GAyHAChIH OOJBIC ayMarblHIAa OpHAJTACKaH Oacka JJa KeJyJiepMeH
CaJIBICTHIPBUIFaH.

Kinar ce3nep: uxtuodayna, cy aiabiH, OambIKTap, OMOaTyaHTYpIIiK. OpTaila KOpCeTKill,
OMOJIOTUSIITBIK KOPCETKII, KOHIBUIBIK HHICKCI.

Kipicme. Maknanken cy aiasibl Kpi3buiopaa oOnbickiHbIH JKanaram KeHTIHEH 36
IAKBIPBIM KaIIBIKThIKTA, TemipOek XKypreHoB aybuiblHaH 1 KM KallIBIKTBIKTa OpHaJacKaH.
Kebpuiopaa o6inbickiHbiH JKanaram aynanbl OOMbIHINA OalbIK IIApyallbUIbIFbIHA MaHBI3BI Oap
cy auapiHaap petinae 20 cy aiiasiH TipkeareH. OHbIH 11IiHIe MaKnankea ¢y aJIbIHbI KOCIITIK
OanbIK IapyallbUIbIFbl CAaHATBIHA, KAkl aynanbl 15 ra gen TipkeminreH [1]. Kazipri tanna
Oy Koy oOJIbIC ayMarbIHAAFbl PE3EPBTIK KOpAArbl Cy aljbIHAApFa >KaTajbl. Maknaakesa cy
ainpiHpiHA OMaH KaHalbl apKbUIbl cy Oepuieni. 3epTTey >KYMBICTaphl OapbIChIHAA CYy
alabpIHEBIH, TepeH Oemiri 2,5 M, oprama 1,5 M kypaael. Cy alapiHIa KaTThl ©CIMIIKTEp
#KaObIHIBICHT 20-25%-Fa KybIK, ¢y acThl ecimaikrepi 10-15%-ra xybIK. ATanraH makaiaja
3epTTEyAiH HETI3r1 MakKcaTbl Cy aWIbIHHBIH HUXTHO(PAYHACHIHBIH TYPJIK KYPaMbIH aHBIKTAY
00JIBIIT TaObLIAIBI.

MarepuaJ xoHe dmicteme. FruibiMu - 3epTTey kymbicTapbiHa 2025 K SKCHEAUIUSIIBIK
KYMBICTAp Ke3iHae ManmiMerTep kuHamapl. Cy aiabplH MXTHO(hAayHACKIHBIH KYPAMbIH aHBIKTAY
KYpMa oHe CY3eKi ay KypaJJlapblH Mai1anany apKbUibl )Kyprizingal. Kypma aymnap Top xe3nepi
18, 24, 30, 40, 50, 60, 70, 80, 90, 100 MM, opKaWCBIHBIH Y3bIHIBIFBI 25 M Kypaiabl TOYJIITiHE
10-12 cararran kypweuiabl. Cy aWaeiHAarbl I[Ma0akTapAblH TYPJIK KYPaMbIH aHBIKTAY,
Y3BIHJBIFBI 15 M, OWIKTIT 2,5 M, TOp Ke37epl 5 MM KYPaWTBIH CY3€Ki KypaldbIMEeH >KYPTi3LIi.
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CoHbIMEH KaTap KypMa ayfa TYCKEH OaJbIKTapIblH OWOJOTHSIIBIK KOPCETKIIITepi, aTam
alTKaHJa V3BIHIBIFBI, CAJIMaFbl, KOHJBUIBIFBI, JKaChl JKOHE T.0. eJjIeMiepl >KaJllbiFa OpPTaK
o/liCTeMENIK HYCKayJbIKTapMeH capanTaiibl [2-3]. bambikrapabiH keitbip TypJepiHiH CaHbIH
ecentey A.I'. MenpHUKOBa oficTeMeciMeH Kyprizuiai [4]. Aynanrad OanblK madakTapsl 4%
(dbopMaliH epiTIHIICIHE CaJBIHBII, 3ePTXaHAIBIK Karlaiaa TYpIiK KypaMbl capantaiibl [5-6].
Cy aitnpiaubiH (usukansik mapamerpiepi Google Earth Pro kommnbrotepik O6araapiaMacbiMeH

Ky3ere achlpbUIIbl. TemeHaeri kecteae Maknankes cy alIbIHBIHBIH OpHAJTacKaH KOOpJHUHATa
HYKTeJepi OepuireH.

& Maknankensk

Cyper 1 — MaknaJyike: cy ailIbIHBIHBIH CITyTHUKTIK KapTa — ChI30achl

Kectre 1 - MaknaJjkeJ ¢y ailiIbIHBIHbIH OPHAJIACKAH KOOPAMHATA HYKTeJIepi

Ne Enmix Boiasik

1 44°52'43.04"C, 64°19'16.43"B
2 44°52'50.04"C, 64°18'58.46"B
3 44°52'48.87"C 64°19'9.23"B
4 44°52'45.55"C 64°19'19.86"B

3eprTey HoTH:Kesepi. Maknankes KeJiHIH 3epTTey Ke3eHIHJe MXTUO(ayHaHBIH TYPIIK
KypaMmbl 5 TyKbIMAacka THecuUll 14 TypMeH Kypaiibl. BanmbIKTapAblH TYpAIK KYpambIHBIH
O0aceiM Oemiri cyprinidae TyKbIMAachiHbIH yiecine tuai (70 %). Temenmeri kecrene
Maknasnkesn cy alJIbIHBIHBIH HXTHO(AyHAChIHBIH TaKCOHOMMSUIBIK KYpaMbl >KOHE OJap]IbIH
cTaTychl OepiireH (kecte 2).

Kecre 2 - MaknaJakeJ1 €y aiiIbIHbIHbIH HXTHO(AYHACHI
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o
N«z‘ Typaepi ‘ Craryc
Cyprinidae TyKbIMAaChl
Kazakia Opsiciia JlaTpIHmIa

1 AK amyp benblii amyp Ctenopharyngodon Ak, K

idella (Valenciennes,

1844)

2 Kymic meHke CepeOpsinbiit kKapachk | Carassius auratus A K-

gibelio (Bloch, 1782)

3 Cazan Cazan Cyprinus carpio A, K

(Linnaeus, 1758)
4 AK nenManait benbiii Toncronoduk | Hypophthalmichthys Ak, K

molitrix
(Valenciennes, 1844)
5 AKMapka Kepex Aspius aspius A K
(Linnaeus, 1758)
6 Topta [1noTBa Rutilus rutilus ALK
aralensis (Linnaeus,
1758)
7 KpUIBIIIOambIk YexoHb Pelecus cultratus A K
(Linnaeus, 1758)
8 | Typkicran TeHre TypKECTaHCKU Goblo goblo A, Ke
OAJIBIFbI necKapb (Linnaeus, 1758)
9 KpIpabikypcak BocrtpoOpromka  |Hemiculter leucisculus| b, Ke
(Basilewsky. 1855)
10 Amyp 1abarbl Amypckuii yebauok | Pseudorasbora parva b, Ke

(Temminck et
Schlegel, 1846)

Percidae TyxkpiMpaachl
11 Kekcepke Cynak Sander lucioperca A, K
(Linnaeus, 1758)
Esocidae TykpiMaachl

12 [lopTtan [yxa Esox Lucius ( A, K
Linnaeus, 1758)

Gobiidae TYKbIMIACHI

13 KpiTait KoHKaK Kuraiickuii Hocatsiii | Rhinogobius cheni b,Ke
MYPBIHJIBI Oy3ay0ac OBIYOK (Nichols, 1931)
OQJIBIFBI
Channidae TyKpIMI1aChI
14 Keinanbac 3MeeroJion Channa argus (Cantor,| b, K
1842)

Cy aiinpIiHbIHIA JKaTIbI caHbl 143 mana Oanbik aynanael. Onap: cazan — 7 JaHa, MOHKE -
14 nana, moprtan — 3 naHa, KbutaHbac - 17 mana, Topra — 52 nmaHa, akMapka — 2 JaHa,
KbUIBIIIOANIBIK — 5 JlaHa, aK JeHMaHaal — 4 naHa, Kekcepke — 3 JaHa, aKk amyp — 2 JiaHa,
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TYPKICTaH TeHre Oanbifbl — 3 AaHa, KbIpiablkypcak — 10 mana, amyp mabarel — 19 maHa xoHe
KbITall KOHKAK MYPBIHBI Oy3ay0ac OanbIFbl — 2 JaHAHBI KYPAIbI.

biznin 3eprreynepae OaibIKTapAblH OpTalla Kac KaTapbl: ca3zaH 2 kac, MeHKe 1 jkac,
xpuTanOac 3 xac, fJeHMaHman 1 kac, aKk amyp 2 kac, akMapka 3 jkac, KeKcepke 3 kac, Topta 4
’Kac JKOHE KbUIBIIIOANBIK 3 skacTbl Kypaabl. Cy aiiJIbIH aKBaTOPHSCHIHIA KOCINTIK UXTHO(ayHa
OKUIJIEPIHIH Ke3/leCy >KMUIIIH caparnTtay OapbIChlHAA CaHbl OOWBIHINA OACBIMABLIBIK TOpPTa
(49,1%) xone xputanbac (16%) nmonmynsauusiceiHbIH yieciHe Tuni. Cy aiibIHAa TOPTaHbBIH
JKaJmbl caHbl 2,760 MBIH JaHa, >kbl1aHOAC OaabIFbIHBIH caHbl 270,7 MBIH JaHaHBI KYPaJIbl.

Maknanken cy aWJbIHBIH MXTHO(AayHAChl OOJIBIC ayMarblHAa OpHAJIAaCKaH KeJJepMeH
canbIcThipaThin  Oosicak  Kaszawl-bunaiikenmimen mamanac Ooneinm kenemi (13 typ) [7].
Celpmapusi ©3€HIHIH caralblK ayJaHAapblHAa OpHamackaH JlomMamak Cy aiIbIHBIHBIH
uxtuodayHacel 9 TypMeH, xkaHe cuprinadae, percidae, esocidae, siluridae TYKpIMacTapbIMEH
cunarrtairad. Jlomanak KeJliMeH cajbICThIpraHia Oi3re kesnecnereH siluridae TykbiMzac
TypimeH epekmenenai [8]. Cy aiapiHAa eciMAIK KOPEKTI JTeHMaHJal JapaKTapblHbIH CaHbl
xannel aynayasid 10% kypaabl. OHbIH JapakTapblHbIH DOynbTOH OOUBIHIIIA OpTallla KOHIBLUIBIK
uHaekct 1,86 kepceTTi xoHe Oysl alMakTarbl Oacka Cy alablHIapAarbl KOPCETKIIITEPMEH
nenreinec (Kupenrait F=1,70) [9]. Cy alinpiHaa »oHe alMakTa >KOFapFbl KOCIMNTIK TYP OOJIBIT
caHaJaThlH Ca3aH JapakTapbl 2-4 skacTarbl OalbIKTapMeH Kypaiabl. banbikrapbiabiH OyibTOH
OolipiHIIa 1eKTi KepcerkimTepl 1,78-2,07 (oprama 1,93) apanbirbin Kypanbl. 2023 KbUIFbI
seprreynepae lllapnapa cy koiMachiHAarbl ca3aHHBIH KOHABUIBIK Kepcerkimrepl 1,20 — 3,55
(oprama 2,24) xyparan [10]. Anaken kemnaep »xyheci OacceitHiHe KipeTiH CacbhIKKell Cy
alZIBIHBIHA Ca3aH MOMYJIAIUICHIHBIH DyIbTOH OOMBIHIIIA OpTallia KOHABUIBIK KepceTkii 2,57

KyparaH [11].

Kecre 3 - MaknajakeJ 63eHIHIH KJICINTIK OaJbIKTapAbIH Y3bIHABIK-CAJIMAKTBIK
CUNIATTAMACHI

Kepcerkimrep ‘ MUH ‘ MakK ‘ opTaria ‘ m
AK nenmagjai, n=4
1, MM 215 275 246,25 16,25
Q,r 180 400 286,0 66,0
g,r 162 369 262.8 61,25
Fulton 1,77 1,95 1,86 0,072
Clark 1,63 1,79 1,71 0,072
Menke, n=14
1, MM 95 150 111,8 18,36
Q,r 21 80 40,14 20,34
g,r 18 71 35,78 18,55
Fulton 2,2 3,1 2,63 0,24
Clark 1,8 2,7 2,33 0,22
Cazan, n=7

1, MM 165 300 203,42 32,32
Q,r 93 500 183,6 164,85
g,r 87 451 164,85 90,93
Fulton 1,78 2,07 1,93 0,08
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Clark 1,55 | 1,93 | 1,72 0,09
Keinanobac, n= 17
1, MM 245 495 328,24 66,92
,T 161 1709 508,71 361,70
g,r 152 1602 470,82 341,75
Fulton 0,98 1,41 1,16 0,09
Clark 0,74 1,72 1,08 0,14
AK amyp, n=2
1, MM 310 320 315 5
Q,r 500 745 622,5 122,5
g,r 439 423 481 42
Fulton 1,68 2,27 1,98 0,30
Clark 1,47 1,60 1,53 0,06
Axmapka, n=2
1, MM 250 285 267,5 17,5
Q. r 222 320 271 49
g,r 207 295 251 44
Fulton 1,42 1,38 1,40 0,02
Clark 1,27 1,32 1,30 0,03
Kexkcepke, n=3
1, MM 240 335 301,6 41,11
Q,r 175 449 352 118
g,r 166 410 325,6 106,4
Fulton 1,15 1,26 1,22 0,048
Clark 1,20 1,09 1,19 0,046
Topra, n=52
1, MM 130 230 178,75 24,1
Q,r 36 220 105,25 41,5
g,r 31 196 90,27 38,2
Fulton 1,10 2,59 1,72 0,16
Clark 0,69 2,78 1,47 0,19
Kpuipimoansik, n= 5
1, MM 170 215 198 12,4
Q,r 51 80 62,2 9,04
g,r 49 71 56,8 6,16
Fulton 0,71 1,04 0,81 0,09
Clark 0,63 1,00 0,74 0,10

Cy3exki KypasblH caparnTtay OapbichiHAa UXTHO(DayHa OKUIIEP] TEK KOCINTIK MaHbI3bI )KOK
Oerje OabIK TypJiepiMeH Kypanabl. OnapablH KaTapbiHAa: aMyp 1madarsl 55,9%; KbIpIbIKYpCaK
29,4%, TypkicTaH TeHre oanbirbl 8,8%, KbiTall Oy3aybackl 5,9 % Kypassl.
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A
Kectre 4 — Kocintik MaHbI3BI KOK TYPJEPiHiH CBHI3BIKTBIK-CAJIMAKTBIK
CHIIATTAMACHI
Awmyp mabarsl n=19
MHH Mak opraiia m
1, MM 27 60 42,1 20,3
Q,r 0,5 3,7 1,5 0.4
Fulton 1,57 2,47 1,88 0,21
Kpipasikypcak n=10
1, MM 33 50 439 4,52
Q,r 0,48 1,42 1,09 0,27
Fulton 1,09 1,45 1,24 0,09
TypkicTaH TeHre 0ajabIK n=>3
1, MM 50 55 52,7 1,8
Qr 1,83 2,55 2,11 0,29
Fulton 1,31 1,53 1,44 0,08
KpiTaii 0y3ay0achkl n=2
1, MM 36 37 36,5 0,5
Q,r 0,67 0,76 0,72 0,05
Fulton 1,44 1,50 1,47 0,03

Eckepmy: n — canbl; |, MM — KYHPBIK KaHATBIHCHI3 Y3bIHIBIFEI; Q, T — TOJIBIK CAJIMarbl; g,
I' — 1IKI KYpJABICBIHCHI3 canMarbl; Fulton — ®ynbToH OokbiHIIAa KOHABUIBIFEL; Clark — Knapk
OOMBIHIIIA KOHABUIBIFBI; M — KAJIBIITHl ayBITKYHI.

KopobiThiHabl. bi3niH 3eprreynepae Maknaiken Cy alIbIHBIHBIH HXTHO(ayHAchl 5
TYKbIMIAacKka Tueciial 14 typmen Kypanabl. OHBIH 1IITHAE aMyp [1a0aFbl, KbIPIBIKYPCAK, KbITal
Oy3ayOachl, KbUtaHOac cekinal Oerge uxtuodayHa TypJepi kesgecti. CoOHBIMEH Kartap
Maknasnkes cy alJIbIHBIHBIH OpTalla ChI3BIKTHIK-CAIMAKTBIK ©CiMi 0acka Cy alJbIHIapbIMEH
CaNbICThIpFaHAa OlpiiamMa TOMEHINH aHFapTajbsl. byn perre Herisri cebenTiH Oipi ka3
ailapblHJa THIPOJIOTUSUIIBIK JKaFAail TOMEH/e, sKalblIbIM alaHJapbIHbIH a3atobl cedern 00yl
pikTiMan. Cy aWapIHIarel JapakTapAblH OHOJOTHSIBIK KOPCETKIIMTEpl JXKOHE op TYPIIH
OynpTOH OOMBIHINA KOHIBUIBIK HHICKCTEpl Oacka Cy aWabIHAApPMEH CallbICThIpFaHaa Oip
KQJIBINTBl €KEHJIITM aHBIKTAIAbl. byn gereHimiz Makmanken cy alIbIHBIHAA OalIbIKTapAbIH
KOPEK KOPBIHBIH KETKUTIKTI €KEHITTH KOPCETE/Il.
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YK 639.3
AxMmetoB Pycrem CamaToBu4
MAarucTpaHT 2 Kypca
PykoBoauTesib: k.c.X.H, acc.mpodeccop Acpuioexona A.C
«Ka3zaxckuil arporexHuuecKuil uccienonarenbckuil yauusepcutet uM.C.Cellyumnay
(r.Acrana, Kazaxcran)

KOPMJIEHHUE PbIB SKCTPYIUPOBAHHBIM KOPMOM OBOT' AIIIEHHOWM
BUOJ0BABKO

AHHOTamusi: MatepuaiioM MJis HCCIAEAOBAHUS TIOCTYXXWJIM OaccelHbl, B KOTOPBIX
OCYIIECTBIISIOCh KOPMJICHHE KJIAPHEBOIO COMa C HCIIOJIb30BAHUEM JKCIHEPUMEHTAIbHOIO
KOMOHMKOpMa.

OTo uccnenoBaHUE UMEET OOJIbIIOE 3HAYCHHE I YJIY4IEHUs YCIOBUN COACpIKaHUS
pBIO, TIOBBIMIEHUS WX 3J0POBBS M MPOAYKTHBHOCTH, a TaKXKe I Pa3pabOTKH SKOJOTUYECKU
0€30MacHBIX METOJIOB KOPMJICHHS, MUHUMHU3HPYS 3arpsi3HEHUE MX BOJHOU cperbl. M3mepenue
YPOBHSI PacTBOPEHHOT'O KHCIOpPOAa B BojJe OacceliHa MPOBOAMIACH C TOMOIIBIO OKCHMETpA.
MeTtoauka n3MepeHus: paCTBOPEHHOTO KHUCIOPOJia U BOJAOPOIHOTO MOKa3arens Oblia B3sATa U3
pyKoBoACTBa MeToanKka M3MEPEeHUH TUTPUMETPUUYECKHM M aMIIEPOMETPUUYECKHM METOIOM
KoTopasi Obuta paspaborana denepanbHBIM TOCYIAPCTBEHHBIM OIOKETHBIM YUPEKICHHEM
«I'mapoxumudeckuit UHCTUTYT» (PI'BY «I1XWMN»).

KiroueBbie cjioBa: KOpMJIEHHE pbIO, OJKCTPYJIMPOBAHHBIM KOpM, Ouomo0aBKa,
aKBaKyJbTypa, ppIOOBOJICTBO, KOPMJICHUE aKBAKYJIBTYPHBIX OOBEKTOB, KOPMOBBIEC T0OABKU

IlepBbIM mIarom sBisieTcsl MOArOTOBKA OkcumeTpa. Ilepen HadamoM M3MEpEeHHU MbI
MPOBEPSTIN  COCTOSIHME IIpUOOpa, a Takke ero KamuOpoBKH. OOBIYHO I KaJIuOPOBKHU
HCIIOJIb3YETCSl PacTBOpP C H3BECTHOM KOHIIEHTpAlMed KHUCIopona, JIMOO OKCHUMETpP MOKHO
oTKamuOpoBaTh B Bo3ayxe, npu 100% HacelmeHuH KUCIOpoJoM. Bceerma wucmosb3oBaiv
YUCTYI0 BOJy ISl TPOMBIBAHHS JlaTYMKa TIOCIIE KaXXIOTO H3MEPEHHs, 4YTOObl H30eKaThb
3arpsi3HEHMs] U MCKaKeHMs noka3zaHuid. [locie Toro kak mpudop OTKaIMOPOBaH, Mbl OITYCTHIIN
JaT4YMK B BOAY, IO ONPEIEICHHOro ydacTka. Kak TOJIbKO JAaTUMK OMyCKaeTcsl B BOAY, AU
HECKOJIbKO MUHYT, 4TOOBI MTOKa3aHMs HA SKpaHe OKCUMETpa CTaOUIU3UPOBAINCH. B 3TO Bpems
Mbl yOeouiauch, 4TO MPUOOpP HE KacaeTcsl CTEHOK WM JHa OacceiiHa, 4ToObl M30eXaTh
norpemHocteid. Crabunu3anus JaHHBIX MOXKET 3aHSTh OT 1 710 3 MUHYT, B 3aBUCMMOCTH OT
KOHKPETHBIX yCJIOBUH. Jlanee Mbl U3MEPWIM BOJOPOAHBIN ITOKa3arenb ¢ noMmouso pH-merpa.
KanubpoBka — 3TO BakHbIN 3Tamn. JlJis 3TOro Mbl UCMONB30BaIM OydepHbIe pacTBOPHI, YbU
3HaueHus pH U3BECTHBI.

Haunnanu ¢ pactBopa pH 7, KOTOpbIM SBISETCS HEWUTPAJIbHBIM, 3aTEM MPOBEPSIIN
npubop Ha pactBope pH 4 m pH 10. [locne kaxaoro uM3MepeHHsS OUYHUIIAIH DJIEKTPOA U
MoBTOpsTM KanmuOpoBKy. [locie toro kak pH-meTp oTkanmmOpoBaH, MOTPY3WIH SJEKTPOJ B
BO/AY, KOTOPYIO HEOOXOAMMO MpOaHAIU3UPOBaTh. DTO HYXHO JAENaTh OCTOPOKHO, YTOOBI
n30eXaTh MOBPEKICHUS SJICKTPOA.

HyXHO cTapaTbcs HE KacaTrbCsi CTEHOK €MKOCTH WM OacceilHa, 4TOObl pe3yJbTaThl
U3MEpEHU He ObuUIM HCKaxkeHbl. OOBIYHO MBI TOTPY’)KadU DSJIEKTPOJ Ha HECKOJIbKO
CAaHTUMETPOB HIKE MOBEPXHOCTU BOJBI, YTOOBI U3MEpPEHHE ObLIO OoJiee MpPEeICTaBUTEIbHBIM
IUIs 0011Ie MacChl BOABI.
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B nmpakTruyeckyro 4acTh BXOAUIIO U3MEPEHUE PACTBOPEHHOTO Kuciaopona u pH GaccenHoB
¢ coMaM¥ (KJIapUEBBIA COM), JJIsl ’TOTO UCIIOIB30BAIUCH OKCUMETP U pH-meTp, 4TO mo3BOIMIO
TOYHO OLEHUTh YCJIOBHUS BOAHOU Cpe€Ibl, KOTOPHIX KOPMUJIM SKCIIEPUMEHTAIBHBIM KOPMOM.
Takke OBLIO MPOBEACHO H3MEPEHHE TEMIIEpaTypbl BOJIbI, YTOOBI Y4YeCTh €€ BJIHMSHUE Ha
cozepxkanue kucinopona u pH.

B nepBoMm OacceilHe MUHUMAaJIbHBIA MOKA3aTellb PACTBOPEHHOI'O KHUCIOPOAa COCTAaBUI 5
Mr/n, a wMakcumanbHbId 7.1 wmr/m. Kak mpaBuio, ayis 310pOBbS  KIAPHEBOTO COMA,
MUHHUMAJIBHBIN YPOBEHb PACTBOPEHHOT'O KUCJIOPO/Ia JOJKEH OBITh HEe MeHee 4-5 mr/i. [Tloatomy
MUHHUMAJIbHOE 3HA4YCHUE B TEpPBOM OacceitHe (5 Mr/I) HaxoOWTCS B TIpeAesiax HOPMBI.
MakcumanbHbIN TTOKazatelb (7.1 Mr/ir) Takke SBISETCS XOPOIINM moka3aresem. (puc 1 ).

08.11.24-13.11.24 BACCEWH 1

Pucynok 1 — pacTtBopeHHbIl kuciopoa 1 6acceiina.

[Tokazarenu pacTBOPEHHOTO KHcCJIOpojaa 2 OacceiiHa, MUHUMAJbHBIN MOKa3aTelb 5 MI/I,
MaKCUMAaJIbHBIN 6.6 M/ (puc 2).
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PucyHok 2 - pacTBOpeHHBIN KUCIOpo 2 6acceliHa.

[TokazaTenu pacTBOPEHHOrOo KHCIOpojga 3 OacceilHa, MHHUMAJIbHBIA IOKa3aTelb
PACTBOPEHHOIO KHCIOpoa 5.3 MI/i1, MaKCUMabHBIN 6.5 Mr/i (puc 3).

08.11.24-13.11.24 BACCEMH 3

PucyHok 3 - pacTBOpeHHBIN KUCIOpPOa 3 Oaccelina.

B mporniecce uccnenoBanus cpennuii mokaszarenb pH (BoAOpOHBIN MOKa3aTENb) PaBHSIICS
7.5. MunumaneHelii okazatens pH B Tpex OacceitHOB paBHsuics 6.7, MakCUMaNbHbIN 10 8.7

(puc 4).
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08.11.24-13.11.24

BOAQPOAHbIV MOKA3ATEAD PH

bAC1 RBAC2 mBAC3

Pucynox 4 — pH ( Bogopoanbliii mokaszareinb) 3 0acceiHOB.

Bce nannbie GhuKCHpOBaIUCH B CHENUATIBHYIO TETPajb, JJIs CpaBHEHUS MoKa3areseil. 3a
nepuon 08.11.24 mo 13.12.24 cpeanuii mokazareiab pacTBOPEHHOTO KUCIOpoAa Kojebalics B
npeaenax (6 mr/i), u cpeaauit mokaszarenb pH pasasuics (7.5). Temmneparypa Boabl Kojiebarach
B ipeaenax 22-23 °C, uto aBngeTcs HOPMOH It KIIAPUEBOTO COMA. PacTBOPEHHBIN KUCIOPO U
BOJIOPO/IHBIN MTOKA3aTellb TAK)KE HE BHIXOJIMIIHU 3 MPENEIIbl HOPMBI.

B cocrtaBe komMOukopma comepxkaiics nporenH 41 %, xup 22 %, 30ma 8%,yraeBoast 18.5,
kieyatka 1.3-1.8%. IlpomeHT mnpoTemHa © XUpa B KOMOMKOPME COOTBETCTBYET
pekoMeHayemMbIM HopmaM: okoio 41% mnporenHa u 22% xupa. JJonmycTuMblid Juana3oH
colepxkanus 30ibl cocraBisieT oT 1.3% nmo 1.8%. VYpoeHp yrieBomoB, kKak W Apyrue
KOMITOHEHTBI, B PEEIax HOPMBI.

CnucoK MCnoJIb30BAHHOM JIUTEPATYPbHI:
1.9kcTpynupoBaHHble KOMOMKOpMa JiJisi KiapueBoro coma ABtopel: B. 1. Cunoposa, C.
XK. AcpuibexoBa, H. U. fAuBapesa, C. K. Koitmrsibaesa, H. C. baapeiznosa, A. A. Myxpamosa,
A. B. lllytkapaes.
2 Hcnonw3oBaHWe OHOJIOTMYECKH AaKTHUBHBIX KOPMOBBIX J00aBOK [IJIsi TIOBBIIICHUS
MUIIEBON LIEHHOCTU UKPHI adpuKaHCKOro KiapueBoro coma. Astopsl: JI.B. Hukonaesna, P.E
MuxaiinoBHa, P.B. BacunseBuu, C.E.BnagumupoBHa.
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3 Effects of Dietary Fish Meal Replacement by Red Lentil Meal on Growth and Amino
Acid Composition of Rainbow Trout (Oncorhynchus mykiss). Astopsr: Keriman
Yiiriiten,Ozdemir

4 Hematological and productive parameters of trout fed with aller aqua and aquafeed
fischfutter feeds». ABtopsr: I. Bobel, Ya. Pivtorak.

5 TlepcnekTUBBI MCHONB30BaHUsI KOPMOB «Aller Aqua» B muUTaHUM paxy>KHOU (openu
[Tustopak, A.M.bob6ens, WN.IO,boxuk O.B. 6 « KomOukopma it pamyxHO ¢openn ¢
pasimuHbIMA BUAamu npotenHa» ABtopsl : K. Komak, /1. lonras, A. Koxosny, JI. Pykmany.
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HNEJAT'OI'HKA )K9OHE IICUXOJIOTI'USA FBIJIBIMJAP — IIEJAT'OT'HYECKHUE U
IICUXOJIOI'MYECKUME HAYKU — PEDAGOGICAL AND PSYCHOLOGICAL

SCIENCES

YK 347.1
I'ynamuauna Hypryia MuHTaKKbI3bI
MarucTpaHT, (pU3MKa MaTeMaTUKa JKOHE HUQPPIIBIK TEXHOJIOTUSIIAP HHCTUTYTHI
Kazak ¥nrTeik KpI3ap nemarorukaniblK YHUBEPCUTETI
(Anmatsel, Kazakcran)

®U3NKA CABAKTAPBIHJIA KYH DHEPTUSICBIH MAHJAJAHY APKBLIBI
KOBAJIBIK OKBITYAbI )KXY3EI'E ACBIPY

AnHoTanusi: byn makanaga ¢usuka cabakTapblHIa KYH SHEPTUSACHIH MaiagaHy
HETI31H/I€ KOOAJIBIK OKBITY/bI KY3€Te achIpyAbIH KOJIaphl KapacThlpbluiaabl. KoOanbIK
OKBITYJbIH TEOPHUSIIBIK HEri3Jepl, KyH HSHEPrusChlH MaijaiaHy TKIpuOenepl >KoHE
’KOFapbl CHIHBIN OKYIUBUIAPBIHBIH 3€PTTEYIIUIIK KY3bIPETTEPIH JAaMBITYJaFbl TUIMILIITI
cunarranrad. ConsiMeH Karap STEM-OutiM Oepyse KYH SHEPrusiChl TaKbIPHIOBIHBIH
OPHBI TAJIJaHAbI.

Kiar ce3nep: gusuka, KYyH SHEPruschl, KOOAIBIK OKBITY, 3€PTTEY AAFbLUIAPHI,
STEM-61iimMm.

XXI raceipaa OuniM Oepy >KyHeCiHIH alablHAa TYpFaH 0acThl MIHIETTEPIIH O1pi —
OKYIIbLTap bl skahaHIBIK FRUTBIMU-TEXHUKAIIBIK ©3repicTepre Oeitimaey. Kazipri koramaa
SHEPrUus KO3JEepiH THIMII NakjanaHy XoHe OajaMalibl HEPTUSHBI JaMBITY MOceseci
epeKIe MaHbI3Fa Me. ByKUT onemie 3JeKTp SHEPrusiChiHA JETeH CYPaHbIC KbUI CalbIH
apteinl  kenmemi. Jloctypni sHeprus ke3depi — MyHa#W, ra3, KeMmip — DKOJOTHSIIBIK
npoOsemManap/Isl YIIBIKTRIPBINT KaHa KOWMad, CapKbUIATBIH pecypcTap OObIT TaObIIaIbl.
OchI TYpFBIIAH allFaH/Ia, KaHAPTHIIATBIH SHEPTHSI KO3ACPiH TaMBITY — YaKbIT TaJla0bl.

Kazakcran reorpadusuiblk OpHanacyblHa OailIaHBICTBI KYH 3HEPTUSICHIH THIMII
naiijlaianyra YJIKEH MYMKIHJIKKEe ue. Mpicanbl, eaiMi3[iH OHTYCTIK aliMaKTapbIHJIa
xbutbiHa 2500 caraTTaH acTtaM KYH coyJieci Tycell, OWI KYH KOJUIEKTOpJapbl MEH
MaHeNbJICPIH KOJIJIaHyFa KOJIAWJIbl >Karmail skacaiifpl. MekTen KaObIpFachblHIA OCHI
MYMKIHIIKTI TaiganaHbll, KYH DHEPTUSCHl Typalbl FBUIBIMH OUTIMAI TOXKIpuOEeMeH
VIITACTBIPY OKYIIBLJIAP YIITIH aca ©3€KTI.

KobasbIk OKBITY TEXHOJIOTHSICHIH Malaaly apKbUTbl KYH SHEPTHUSACHI TaKbIPHIOBIH
¢u3mka cabakTapblHAa KapacThlpy — TeK ToHAIK OutiM OepyMmMeH IIeKTeIMeH,
OKYIIBUTIAP/bI MIBIFAPMAITBUIBIKKA, 3€PTTEYIIUTIKKE JKOHE CBHIHM TYPFBIJIAaH oOilayra
KETEICHIL.

1. ZKo6anbIK OKBITY TEXHOJIOTHACHIHBIH TEOPUSLIIBIK Heri3aepi

’KoGanblK OKbITY — OyJ1 OKYHIBUIAPIBIH JepOec HeMece TOMIEH >XYMBIC 1CTEY
apKbUIbl HAKTHI HOTIIKETE KOJI JKETKI3ylH KO3JCHTIH MeAarorukaibik oaic. OHbIH 0acThl
€pEeKUIeNir — OKYIIBIHBIH OeJceH Al mo3unusaaa 6omysl. MyraniM Tek OarbIT Oepylll, an
OLTIM ayIIbl — 13J€HYI1, 3ePTTEYILI POJIIH aTKAPaIb.

dusnka MoHiHAE )K00aIbIK OKBITYAbI €HI13YyA1H O1pHEeIle apTHIKIIBUIBIKTAPhI Oap:

* OKYIIbUIAPJBIH TEOPHUSIIBIK OUTIMAI MpPaKTUKAIBIK >Kardailyiapaa KojJaHyblHA
MYMKIHJIIK Oepe/i;
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* 3epTTEY JKYPri3y apKbUIbl FBUIBIMHU 9IICTIH JIEMEHTTEPIH YpeTei;
* mpoOJeMaHbl HIeNTy /1iH OlpHeIIe KOJIBIH KapacThIpyFa YHpETe i
* TONTBHIK KYMBICTa KOMMYHUKAIMSIIBIK JaFAbUIAPABI JAMBITA/IbI.

MacerneH, KYH 3HEpPrUsIChIH Malianany TaKbIpbIOBIHAAFEI *k00a OapbIChIHIA OKYIIbLIAP
SHEpPrusl Ke37epiHiH (U3UKANBIK TaOMFAThIH 3€pTTEN KaHa KoWMai, e3/1epl IIaFrblH KYPbUIFBI
KYPAaCTBIPBII, OHbI CBIHAKTAaH OTKI3€ ajajbl. byl oapIbIH KbI3BIFYIIBUIBIFBIH ApTTHIPHII, OKYyFa
JI€T€H MOTHBALIUACHIH KYLLEHTE .

2. KyH 3HeprusiChIH Naiajany sk00aJapbIHbIH Ma3MYHbI

KyH sHeprusicblH KOJJaHy MEKTeN KarJaiblHaa opTYypJl KoOajlap apKbUIbI Ky3ere
acazpl. OKylbUIapra YCbIHBUIATBIH jKOOaJIap/iblH Ma3MYHBbI OJIap/bIH JKac €peKIeNirine Kapau
KEHUIJIEH KYpJeiire Kapai OarbpITTalybl THIC.

Meicanra:

*7—8 CBHIHBITT OKYIIBUIAPBIHA: KYH COYJECIHIH KBUTYJIBIK 9CEPIH 3€pTTEY, CYABIH KbI3Y
TEMIIEpaTypaChIH OJIIIEY;

*9—10 chIHBIN OKYyIIBUIAPBIHA: IIAFBIH KYH KOJUIEKTOPBIH jKacay, KYH MaHeHIH KyaTblH
eJILIEY;

* 1 I-chIHBIN ~ OKYWIBUIApBIHA: KYH OSHEPIrHUsCHIH MailajJaHblll  >KYMBIC ICTEUTIH
TYPMBICTBIK KYPaJJIbIH MOJIETIH KypacTblpy (KYH Nelll, KYH [IaMbl, MUHU-CTaHIU).

byn xobanap oxkymbuiapibl TeK (U3MKa 3aHIBUIBIKTAPBIH TYCIHYT'€ €MeC, COHbIMEH
KaTap KOJOTHUSUIIBIK OMJIayFa, «0KachUT TEXHOJIOTHSUIAPBIHY MAHBI3bIH TYCIHYTE JKETEICHI1.
KyH sHeprusicel TakbIpblObl (hru3uka MeH reorpadussbl, Guznka MeH MHGOPMATHKAHBI,
TinTi (U3MKa MEH SKOHOMHKA IOHIH OalllaHbICThIpyFa MYMKIHAIK Oepeni. MoceneH, KyH
MaHeJbJACPIH OPHATYABIH KYHBIH €CEMNTEl, OHbIH KAHIIAJBIKTHI THIM/I OOJATBIHBIH 3€PTTEY —
YKOHOMUKAJIBIK CAyaTThIIBIKTBI apTTHIPAIBI.
3. ZKo0aabIK KYMBICTBI YHBIMAACTHIPY Ke3eHaepi
JKobGabIk OKBITY HAKTBI KE3CHIEPICH TYPAIbI:
1. Maceneni asblKTay. MyfFaniM OKyLIbUIapFa OJHEPrus TaMlIbUIbIFBL, KOpILAFraH
OpTaHBIH JIACTAHYBI CUSKTHI JKahaHABIK MOCeNIeNIep Il YChIHAIBI.
2. Makcart koro. OKymibuiap KyH SHEPrusChlH NaijanaHy apKbUIbl MOCEJICHI ISy IIH
KOJITAPBIH KAPaCTHIPAIBI.
3. Kocnapnay. Tomnrapra OemiHin, 3epTTEy OMICTEpPIH, KYpaid->KaOIbIKTapabl
AHBIKTAMNIbL.
4. 3epTTey KOHE TIOKIpHOE. IKCIEPUMEHT JKYPTi3y: KyH MaHeIbACPiHIH KyaThIH OJIIIICY,
KOJUICKTOP/IBIH TUIMJILIITIH ChIHAY.
5. Hotmxkeni Tannay. AJbBIHFaH MOIMETTEPIl KecTe, TpaduK apKbUIbI PACIMIIEY .
6. KobGanb! Kopray. Op TOI 63 HOTH)KECIH CHIHBIN aJIJIbIH/Ia KOPFAMIbI.

by ke3eHaep FRUTBIMU-3EPTTEY )KYMBICHIHA YKCAW B, COHJIBIKTaH OKYIIbIIap OoJamakra
FBUIBIMU JKOOaJIapFa KaThICyFa NalbIH]IBIK aJlajIbl.
4. STEM-0is1im Oepyeri KyH JHeprusiCbIHbIH OPHbI
STEM (Science, Technology, Engineering, Mathematics) OarpiTbl Oi1iM OepyaiH *kaHa
napagurmMachbl peTiHAe KapacTbipbuiafgbl. OJ MOHIAEPHl KIPIKTIpE OTBIPHIN, OKYIIbLIAPIbI
MH)XCHEPIIIK oiyayra Oaynuasl. KyH sHEpruschl — OCBIHBIH HAKThl MBICAJIBI.
* Science (FbuIbIM): (pHU3UKA TYPFBICBIHAH KYH COYJIECIHIH TAOUFATBIH 3€PTTEY.
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» Technology (TexHOJIOTHSI): KYH MAHEIAEPIHIH KYMBIC TIPUHIIAITIH TaJIay.
* Engineering (MH>XeHepHs): KYpbUIFBI )ko0anay, MakeT jkacay.
» Mathematics (MaremaTnka): Kyat, SHEPTHs, THIMIUTIK KO3 DHUITUEHTIH €CeTTeY.

Ocplnaifia KyH SHEpTUACHIH A AaaHy ’Ko0anapbl OKyIIbUIapFa MHTETPaTUBTI OLT1IM
Oepin, oJapAbIH KociOu OaraapblH aHBIKTAyFa BIKIA €TE/Il.

5. IIpakTHKAJBIK TIKIPUOE MBICAJIBI

AnMaThl KajachIHAarbl OlpHEIIEe MEKTENTE KYPTi3UIreH IarblH Toxipuoeae 10-
CBHIHBITT OKYIIBUIAPHI KYH TMAaHEJIHIH KyaTbhlH OJIIIEM, OHBbIH aya paiblHa TOYyeNJUIIriH
3eprrereH. HoTwkeciHae OKyIIbUIap KYHHIH alllbIK KyHAEpl MaHedb KyaTbl S5 ece
apTatbIiHbIH OalikaraH. Onap rpauk TYPFBI3bIMN, 63 3epTTE€Y1H KOPBITHIH/IbLIAFaH.

byn Toxipube kepceTkeHel, OKyIIblIap TeK JaiWblH aKmaparThl KaObUIAam KaHa
KolMaii, OHBI 63 OCTIHIIIEC 13/I€TI, TAJIIAi b, FRUIBIMUA HOTHDKETS KO )KETKI3EI1.

KopbIThIHABI

®duznka cabakTapblHIa KYH SHEPTHACHIH TMaigalaHy apKbUIBI KOOATBIK OKBITY/IbI
KY3€re acblpy OKyWIbLIApIbIH OUIIMIH TEPEHIETIN KaHa KOWMail, OJapJblH FHUIBIMU-
3epTTey MJaFIbUIAPBIH KaiabImTacThipaabl. COHBIMEH KaTap Oyil ofic OKYyIIbLIapIbI
IIBIFAPMAIIIBUIBIKKA, ©3/IITTHEH 13IEHYTE, YKOJIOTUSUIBIK MOJICHUETKE TopOuenei.

KyH sHeprusicbiHa HerizaenreH >xobanap okyuisuiapasl STEM-0imiMHIH Heri3ri
OarbITTapbIMEH TAHBICTHIPA/BI JKOHE OJApJbIH OoOJIalllaKk MaMaHJbIK TaHJayFa JereH
KbI3BIFYIIIBUIBIFBIH OSITA/IbI.

Kannel anranga, MyHal sk00aibIK skyMbicTap KazakcTan MekTenTepiHae >Kachbul
DHEPreTUKa WACSUIAPbIH HACUXaTTam, OKYUIbUIAPABl OJEMIIK FhUIBIMU-TEXHUKAIBIK
KETICTIKTepre OeriMIeyae YIKEeH poll aTKapabl.
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