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PBIINIMAHOB Ackap UpkutaeBuu
npenoaBaresib, uinan BoeHHOTro yue6HO-HayIHOTO IeHTpa BOeHHO-BO3IYIIHO aKaJleMUY VM.
npodeccopa H.E. )KykoBckoro u 10.A. 'arapuna B r. YensitomHcke, Poccus, 1. Uensa6muHCK

PA3BUTUE TEXHOJIOTUI BE3OITACHOCTHU BO3IYIIIHOT'O TPAHCIIOPTA
B ADPOHABUTAIIMOHHBIX CUCTEMAX

Annomauus. Cmamos hpedcmasasiem 0030p CO8PEMEHHBbIX MeHOeHYULl pa3eumus aspoHasuUzayUuoHHbIX CU-
CImem, Onupasch Ha NPUMeHeHUe NepedosbiX MeXHON02ULl U YCO8ePUEHCNB08AHUS CYUIECTNBYIOUUX KOMNOHEHIMO8.

Knioueewie cnoea: aA3pOoHAa8UZAUUOHHbIE CUCMEMObI, 6e30nacHocmo nojsiemos, asmomamu3upoB8aHHble CU-
cmemMbl ynpasJjieHus, uamepumesibHosle CUCMEMbl, CNYMHUKOBble CUCMeMbl, d3poHasuzayus, be3onacHocms asua-

yuu.

HCI‘IOHbBOBaHIAe CPe[CTB OmpefeeHus MyTH 3a
CUeT CIyTHMKA obecrieunBaeT 60ee CTaOMUIb-
HYI0O paboTy aBTOMATM3MPOBAHHBIX CUCTEM
yIIpaBIeHUsT B PA3IMYHBIX O0ACTIX: aBUALUS,
MoperiaBaHyue, aBTOMOOUIbHBIN TPAHCIIOPT U AP.
Cpennu cnytHUKOBBIX cuctem (GPS, TJIOHACC,
Galileo, BeiDou) oHM aKTMBHO NIPUMEHSIIOTCS JIJIST
TOYHOTO OTIpeJeleHNs MeCTOIIONIOKEHUSI 00beK-
TOB Ha 3eMJie 1 B aTMocdepe.

OTu cuctembl GYHKIIMOHUPYIOT HA OCHOBE TIe-
penayy CUTHAIOB OT CITYTHUKOB K IIPUEMHMKY, KO-
TOPBIVi aHAIM3UPYeT IIOJyUYeHHble JaHHble WU
orpenessieT MecrornonoxeHue [1]. Ix npumeHe-
HIe CITOCOOCTBYET YTyUIIeHNI0 TOYHOCTY HaBUTa-
MM 10 HECKOJIbKUX METPOB, UTO SIBJISIETCSI HEMA-
JIOBaKHBIM IIpU oGecrieueHuy 6e30MacHOCTU TMO-
JIeTOB aBuauuu [4].

Ilepexofl OT pagMOTEXHUUECKUX CUCTEM HaBU-
raiyy K CIYTHUKOBBIM SIBJSETCS! AUIOVPYIOMIUM
TPEHJIOM B pa3BuUTuUM aspoHasuranuu. GPS gaBHO
MIPUMEHSIeTCS B aBUALIMM JIJIS1 OTIpeiesIeHNST KOOp-
IMHAT U OpMEeHTaluM BO3AYIIHBIX CYHOB, HO Ha
CMeHYy MPUXOASIT HOBble CIIyTHUKOBBIE CUCTEMBI,
Takue Kak poccuiickas [TIOHACC u eBpomneiickasi

Galileo [5]. VIx ucnonb3oBaHue CrIOCOOGCTBYET I10-
BBIIIEHMIO TOYHOCTM HaBMUTalMM U obeclieueHUIo
6osiee HaIeXHOIV pPabOThI ABTOMATUYECKUX CU-
cteM ynpasieHus [2]. CIIyTHMKOBbIe CUCTEMbl
Takke MOTYT HPUMEHSTHCS OJIS1 OTC/IEXMBAHUS
nepeMelieHusi 06beKTOB, KOHTPOJS ITOTOJHBIX
YCIOBMIL ¥ TIpeAyIpeskIeHNs O TPUOIVIKAIOIIMXCS
CTUXUITHBIX 6eacTBUSX [2]. OHU TaKKe MOTYT CITy-
KUTH IJIs1 obecrieueHUs KOMMYHMKAIUIA U Tiepe-
Jlauy JaHHBIX B pealbHOM Bpemenu [1].

CoBpeMeHHbIe CUCTeMbl HAaBUTALIV, ODUEHTH-
pOBaHHbIE Ha BBICOKYIO TOUHOCTh, 6a3UPYIOTCS Ha
VICII0/Ib30BaHUYM MHEPLUMaTbHbIX HABUTALIMOHHBIX
cucteMm [3]. OHM MOTYT GBITH JOTIOTHEHBI CUCTE-
MaM¥ KOPPeKLMH C TIOMOILIbIO CITyTHUKOB ¥ HABU-
ramueii mo reodusmMyeckum moasMm 3emun [3].
Hampumep, yripaBneHue mosetom Airbus 320
BKJIIOUAeT B ce6s1 aBTOMATUUYECKYI0 GOPTOBYIO CU-
CTeMy yTpaBjeHUs] ceMM KOMITbIOTepaMu: JBYMSI
ELAC (Elevator Aileron Computer), Tpemsi SEC
(Spoilers Elevator Computer) u nyms FAC (Flight
Augmentation Computers) [3].

dra cucrema coctout u3 6osee yem 130 KoM-
IIOHEHTOB M IMOJy4yaeT JaHHble U3 DPa3JINMYHBIX
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MCTOYHUKOB, TAKMX KaK OOKOBbIE TIeIa/Iu, e1aan
py/sl, MHEPIMAIbHbIE OMOPHbIE OJIOKM BO3MYII-
HbIX nOaHHbIX (ADIRU), uHTepdeiicHble 6I0KU
ynpasienus maccu (LGCIU), komIibloTepsl ypas-
nenus 3akpblikamu (SFCC), KoMIIbIOTepbI yIIpaB-
snenus nosnetom (FMGC), akcenepomMeTpsl U Opy-
rue [5].

PanyoHanmbHBIM METOIOM ITOBBIIIEHNST 6e3-
ONaCHOCTY BO3IYLIHOTO ABVDKEHUS U BO3OYLIHOM
HaBUTallMM SIBJISIETCSI MCIIONb30BaHME eIVHON
I1aTGOPMBI YIIPABIEHUS IIOJIETOM, OOBbeIVHSIIO-
el Bce aspoOHABUTAIIMOHHbBIE CUCTEMBI [5]. DTO
CHUKAeT BEpOSITHOCTb OLIMOOK IIpM Iepemave
JaHHBIX MEXIY CUCTeMaMM U yIIpoIlaeT Ipouecc
yIpaBjieHMs BO3LYLIHBIM CYLHOM, IIOCKOJIbKY ITe-
penava JaHHBIX UPKYJAUPYET M0 eAUHOMY IPOTO-
KOJIy U He TpebyeT e€ mepekoaupoBanust [3]. VH-
Terpauys CUCTEM MO3BOJISIET AEeNaTh ONpeeIeHne
MeCTOIIONIOKeHUsT BO3AYIIHBIX CyIOB 6oJjiee TOU-
HBIM, YJIYYIIAIOT CBSI3b U 0OMeH MHQopMalueit
MeXIy HUMM U KOHTPOIbHO-IUCIIETYEPCKUMU
MyHKTaMM, a TaKKe MOBBIIIAIOT YPOBEHb aBTOMa-
TU3aLUU B yIpaBiaeHuu nosetamu. OHa CrIocob6-
CTBYET COKpallleHMI0 BpeMeHMU I0/IeTa, ONTUMM3a-
UMM MapLIpyTOB, SKOHOMMM TOILIMBA U CHIDKE-
HMIO BO3JIENICTBMS Ha OKPYSKAIOIIYIO cpeny [2].

IMomMuMo 3TOrO, 06E30IMAaCHOCTb BO3AYIIHOTO
IBVDKEHMS U 3a1[MTa OT BO3MOXKHBIX KbepaTak Ha
CIUICTeMY TOXe uMeeT 3HaueHMue [4]. [lns obecrieye-
HISI 6e30ITaCHOCTY U 3aIUThI CUCTEMbI a9POHABY-
rauuy TNPUMEHSIIOTCS Caefyloliue Mepbl: yCTa-
HOBKa COBpeMEHHbIX CUCTeM 3aliuThl MHbOpMa-
MM ¥ KOHTPOJISL AOCTyMa K 6a3amM JaHHBIX JJis
obecrieyeHMsT 3alIUThI JAHHBIX O TIOJeTaX, racca-
KMpax M 3KUMaxke; peryysipHasi MpoBepKa Halu-
ynsl ySI3BUMOCTEN B CUCTEME C MOC/IeAYIIIVMU
MCIIPaBJIEHNSIMM; TIPOBeIEHNEe OOyYeHUs IepCo-
Haja TpaBwiaM 0Oe30rMacHoCcTM MHOOpPMaUUU U
BBISIBJIEHMIO MOTEHLMAaIbHBIX YIPO3; HENOIMYIle-
HME MCIIOJNb30BAaHMUSI HENUI[EH3MOHHOTO MPOo-
TPAaMMHOTO O6ecIieueHNs] UM YCTPOICTB, KOTO-
pble MOTYT HapymuUTh (GYHKUMOHMPOBAHUE CHU-
CTEMBI; MCIIONb30BaHME CPEACTB IIM(POBAHUS
IaHHBIX MIPU Mepegade MHGOpMaIMM yepes CeTh;
TOCTOSTHHBIVI MOHMTOPUHT COCTOSIHUSI CUCTEMBI
IIJIST OTIEPaTUBHOTO pearupoBaHMsI Ha JTI06bIe aHO-
MaJIMn; COOTIOIeHMe BCceX TpeboBaHMIT 3aKOHOA-
TeIbCTBA M0 3alUTe AAHHBIX U KOHPUAeHIIMab-
HocTH [1].

NHTerpanys aapoHaBUTAIIMOHHBIX CUCTEM SIB-
JiSeTCsl BaXXHBIM 3TallOM B Pa3BUTUM aBUALIUK,
TPeOYIOIMM Cepbe3HOI MOATOTOBKM U KOOPAYHA-
UMK OEVICTBUI BCEX 3aMHTEPECOBAHHBIX CTOPOH
[4]. OnOHOBpeMeHHO, WCIIO/Nb30BAaHME HOBBIX

TEXHOJNIOTUIT i1 06pabOTKM [TaHHBIX SIBJSIETCS
K/IIOYEBbIM HAIpaBlIeHMEM DPA3BUTHS adPOHABU-
raryoHHbIX cucteM [2]. C yuyeTom 60JIBIIOTO 06b-
eMa MHPOpMaUuM OT Pa3IMYHBIX JaTIYMKOB U CU-
CTeM, MIPUMMEHEHNE MCKYCCTBEHHOTO MHTE/UIEKTa
¥ MAalIMHHOTO OOYyYeHMSI MOXKET 3HAUYUTEIbHO
VIYUIMINTG (QYHKIMOHAIBHOCTh CUCTEM HaBUTa-
uun [1].

OIHOM W3 KITIOUEBbIX TEPCIIEKTUB DPa3BUTHUS
SIBJISIETCSI TIPUMEHEHVE HOBBIX AJITOPUTMOB Ma-
IIMHHOTO OOYYeHMUsI, CIIOCOOHBIX OINTUMMU3UPO-
BaTh MAapIIPYThl ITOJIETOB, MPOTHO3MPOBATH IIO-
TOOHBbIE YCIOBUS, a TaKKe MpPeacKa3biBaTb BO3-
MOXHbIe TPO6GJIEMbl U aBapuifHble CUTYaAIL[UU.
BaskHBIM HampaB/IeHMEM TaKkKe SIBJISIETCS paspa-
60TKa 60j1€e TOUHBIX M HaAEKHbIX JATUMKOB, CII0-
COOGHBIX 00eCreuYnTh BBICOKYI0 TOYHOCTb U CTa-
OGUJIbHOCTb PaGOThI CUCTEM HABUTALIUM.

IpuMeHeHMe MHePLMaTbHbIX HaBUTAI[MOHHbIX
cucreMm (MHC) sgBnsieTcs npuMepoM TaKOM TE€XHO-
JIOTMM, TIO3BOJISIIONIEH MOMYYUTh GoJiee TOUYHYIO
MHbOpMAIMIO O IepeMelleHnM 06beKTa B Ipo-
CTpaHCTBe [2].

HanbHeliliee pa3sBUTUE TEXHOJIOTUI CBI3U U
nepefauy NaHHbBIX TIO3BOJIUT CYLIECTBEHHO YITyd-
MIUTh (PYHKIVMOHMPOBAHME a3POHABUTAIIMOHHBIX
cucteM [4]. Bonbinast CKOpocTh nepefayy JaHHBIX
" BO3MOKHOCTh 0OMeHa nHbopmaliueit B pexxume
peanbHOTO BpeMeHM CITOCOOCTBYIOT OIepaTUB-
HOMY pearMpoBaHMIO Ha M3MEHEHUs YCIOBUIA IMO-
JleTa, YTO B CBOIO Ouepeab IMOBBIIIAeT Gesomac-
HOCTb ITOJIETOB U 06jieruaeTt paboTy sKuIaka [3].
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Mechanical is called the properties of fibers
and threads that determine the ratio of dif-
ferent applied forces to the effect. These proper-
ties characterize the behavior of fibers and threads
during the extraction, processing and use of tex-
tiles made from them. When assessing and study-
ing the mechanical properties of textile materials,
the concept of a test cycle is used, which includes
"load-unloading-rest" [1].

Fiber bundles are interrupted on the DSH-3M
dynamometer with a scale of up to 3000 Hz and 20

Hz. A bunch of fibers is attached to clamps with
corrugated sponges. The upper removable clip is
suspended on a stud attached to the end of the 3rd
steel flexible tape, which freely rotates Sector 1
and is fixed with one end. The sector is planted on
the 2nd axis, on the same axis the 12th system re-
inforced by the 15th force and the 14th pendulum
system reinforced by the 13th load.

The structure of the DSH-3M is shown below

(fig. 1).
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The breaking load of the combed linen is deter-
mined on a DKV breaking machine with a pendu-
lum force gauge. The linen is attached to two
clamps, one of which is stretched at a constant
speed. By moving the thread, the second clamp as-
sociated with the needle of the pendulum force
gauge moves. The arrow deflects at the same angle
as the pendulum and registers the break load on

the corresponding scale. The stronger the fiber,
the greater the deflection angle of the pendulum
force gauge and its needle. Since threads of con-
stant length and mass are tested in the DKV device,
the obtained indicators characterize the Relative
Strength of the fibers.

The structure of the breaking machine DKV is
shown below (fig. 2).

|

Fig. 2. The structure of the DKV breaking machine

Tests are carried out in accordance with GOST
6611.2-73 on pendulum breaking machine RP-100.
When determining the break load by the hanks
break method depending on the length of the
thread, the number of samples taken from one
package must correspond to the one specified in
the table.

To determine its breaking load when winding
hanks, the ends of the threads in the hanks are
tied, (except for threads made of one cotton yarn

and chemical fibers with a linear density of no
more than 50 textes), slightly twisting their ends.
When determining the breaking load of hanks, the
drop speed of the lower hook of the machine
should be (600£30) mm/min. Hanks are placed on
the hooks of the explosive machine in a straight-
ened, untwisted position [2].

The pendulum breaking machine RP-100 is
shown below (fig. 3).

Fig. 3. The pendulum breaking machine RP-100
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The STATIMAT ME breaking machine is based
on a well-known technique for standard yarn. The
device complies with all accepted national and in-
ternational standards and operates in a power
range of up to 1000N. The motorist has the ability
to check up to 50 bobbins in turn in automatic
mode. The scope of application can be expanded

using special canvas clamps. Grab test, rowing
Test, break check, seam displacement, etc., as well
as checking the rolls and cohesion on the ribbons
and rivets [3].

The STATIMAT ME breaking machine is shown
below (fig. 4).

Il

—
- .

s

STATIMAT ME+

Fig. 4. The STATIMAT ME breaking machine

The UM-185 portable moisture meter measures
the moisture content of fibers, yarns, raw materi-
als, synthetic or mixed textile rolls, yarns and
yarns, cotton rolls, wool and fabrics. A system of
interchangeable Measuring Probes is used, which

determine the electrical conductivity proportional
to the moisture content of the material.

The UM-185 portable moisture meter is shown
below (fig. 5).

- o

Fig. 5. The UM-185 portable moisture meter
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Stelolab device 231B is an instrument for test-
ing the strength and relative elongation of fiber
bundles when interrupted. Suitable for cotton fi-
ber, wool and synthetic fibers [4].

——— !!':?

The Stelolab device 231B is shown below
(fig. 6).

Fig. 6. The Stelolab device 231B

Martindale abrasion abrasive test and peeling
tool is designed to test the wear test and peeling of
different textiles. First, the round sample is placed
on the grinding head and comes into contact with
the standard wool cloth abrasive attached to the
grinding table under the specified pressure. It is
then subjected to multidirectional Translational
friction according to the LISSAJU trajectory (syn-
thesized by two mutually perpendicular resonant
movements). If the circular sample rubs within the
specified time, the device will automatically stop.
With this tool, two tests can be obtained:

1) textile peeling test;

2) textile wear resistance test.

The textile peeling test can also be applied to
knitwear and knitted materials. During this pro-
cess, textile patterns and friction canvases rub
against each other on a flattened platform, form-
ing certain geometric shapes. After that, we need
to compare the damaged samples and the standard
ones.

Five levels according to the degree of peeling
described in the table (table).

Table

No peeling

Light peeling

Normal peeling

Hard peeling

Al Bl Eal e

The hardest peeling

To test the wear resistance of Textiles, it is nec-
essary to attach fabric samples to the flattened
platform and make friction with a friction sheet at-
tached to the flattened head. We can obtain the
wear resistance of the fabric through the degree of
damage and loss of mass of the sample, as well as
changes in its appearance under the guidance of
atomic absorption spectrometry.
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Kyan Ariss )KeKCeHKbI3bI
CTyIoeHTKa Kadeapsl Ayu3aiiHa,
AIMaTMHCKMIT TEXHOJOTMYECKUI1 yHUBepcuTeT, KasaxcraH, r. AJiMaThl

Hayunbsie pykosodumesns — npenodasamerv kagedpst «TexHo102ust mekCmunapbH020 Npou3eo0cmear»
AJIMAmuHCcK020 MexHoJ102U4ecK020 yHusepcumema A60ymaxcumosta Mondup

Hayunbsie pykosodumesns — npenodasamerv kagedpst «TexHo102ust mekCmunapbH020 Npou3eoo0cmear»
ANMamuHCK020 mexHo102Uu4ecK020 yHusepcumema AxaHkoi3sl basucyny

HOBBIE MHCTPYMEHTDI JJI51 OITPEAEJIEHUSA
MEXAHWYECKHX CBOVICTB BOJIOKOH Y HUTEN

AHHOmMauus. B cmamove npedcmas/ieHsl MexaHuueckue ceolicmea 60J10KOH U HUmeti u Kaaccupuxayus npo-
CMBIX U HOBbIX UHCMPYMEHIMNO08 0J1S1 UX OnpedeneHusl.

Knroueaste cnoea: mexaHuueckue ceolicmaa mekCmuibHbiX N0JI0MeEH U HUumeti, MAAMHUKO8As pA3Pbl8HAS M-
WUHA, NOPMAMueHblii 81azomep, NULIUHZYEMOCMb.
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KVYJIMKOBA Osbra AnekcaHApOBHA
MAarucTpaHT Kadeapbl aBTOMOOMIbHBIX TOPOT U Te0Ae3MUeCKOTO COMTPOBOXKIEHNMS CTPOUTETbCTBA,
CaMapCKuii TOCyIapCTBEHHbINM TEXHUUECKNI yHUBepcuTeT, Poccus, r. Camapa

OJOPMUIOHTOBA TarbsiHa BiragumMupoBHa
KaHIMUIAT TEXHUYECKMX HayK, 3aBeayooiast Kagemapoi aBTOMOOUIbHBIX TOPOT
Y Te01e3UYEeCKOr0 COMPOBOXKAEHMS CTPOUTENBCTBA,
CaMapCKuii ToCyaapCTBEHHbINM TEXHUUECKNUI yHUBepcuTeT, Poccus, r. Camapa

ITPTYMHBI OBPA30BAHUSA KOJIETHOCTU
HA ABTOMOBWJIbHBIX TOPOT'AX

AnHomauus. KoneliHocme Ha 8HYmMpuzopoOcKux 0opozax — 3mo sejieHue, KOmopoe ecmpeudaemcs nosce-
MECMHO U CMAHOBUMCS Cepbe3HOLi npobiemoli s 8odumeneii. 9mo He MoJbKO co3daem OUCKOMpopm npu 60-
HOeHUU, HO U 516J11emcsl NOMEHYUATbHO 0NACHbIM 0J151 6e30nacHOCMU J0pOXHCHO20 d8uxceHus. [Toamomy akmyas-
HoCcmb 60pbObI € KOJIETIHOCMBI0 HA ABIMOMOOUIbHBIX J0P02aX HEBO3MONCHO NPEYMEHBbLULM.

B HanucauHoli cmamee npugodumcs onucaque munos KoJieliHocmu u npuduH ux 06pa3oeaHus 8 3asucuMocmu
0m pasnuUHbIX Gakmopos u 06CcMossmensCmes, a Maxx#e XapaKkmepHsiX UX NPU3HAKU U MeppumopuansHas npu-
HAONEeHHOCMb K momy uiu uHomy pezuoHy Poccutickoti @edepauuul.

Knroueeble cnoea: koseiiHocms, CpykKmypHas, cosuzd, abpasusHas, mpaHcnopmusie HazpysKu, memnepa-

mypa 8030yxa, HANPAXCEHUSA, WUNOBAHHAA pe3UHd,
Mocms, nepeyniomHerue, depopmayuil.

CTpyKTypHas Koies

CTpyKTypHasi KoJiesl, WiX Kak ee ellle Ha3bl-
BalOT, T/IyOMHHAs, TIOSBJSIETCS B pe3ysbTaTe
HaKaruiMBaHUS B KOHCTPYKTUBHBIX CJIOSIX JOPOXK-
HOV ofexAbl (MOKPBITHE, OCHOBaHME, AOTIOIHU-
TeJIbHBINM CJIOJ OCHOBaHMS), a TaKke B pabouem
cJioe 3eMJISTHOTO TI0JIOTHA, OCTaTOYHBIX Aedopma-
LU,

OcrartouyHas pedopmauusi — 3TO PA3HOBUA-
HOCTb JedopMalmii, KOTOPOJ CBOMICTBEHHO OCTa-
BaThCs B 0OBeKTe medopmalinii, rmocjie CHITUS
BHelIHel Harpy3ku. [log Bo3aeicTBMeM BHEIIHEeN
Harpys3ku o6bekT gedopmaiu 60JbIle He BO3-
BpalllaeTcsl B NepBOHAYaJIbHOE COCTOSIHME U Te-
psieT CBOIO 3a/laHHYI0 hopMmy.

OcTtaTouHble AedopMaluy B KOHCTPYKIUU JIO-
PO>XKHO OfeXabl MPeACTaBISIOT coboit

Op2aHuuecKoe 8axcyujee, KameHucmolii mamepuan, opoou-

VIUIOTHEHME ¥ NIPOJABIVBAaHME OTAEIbHBIX MECT
KOHCTPYKTMBHBIX CJIOEB, DACIIONIOKEHHBIX B 30HE
KOHTAaKTa KOJjieC TPaHCIIOPTHOI'O CpelcTBa (110710~
camMy HakaTa) M KOHCTPYKUMeN JOpO’KHOM
OZLeXIBI.

B mpouecce HakoIuieHMsST B KOHCTPYKUIMU J0-
POSKHOI OJlesKIbl OCTATOUHBIX Hedopmaliuii Bo3-
HMKAIOT IpoLecchl YIVIOTHEHUSI U CABUTOB KOH-
CTPYKTUBHBIX CJI0€B, [10Ka3aTejlb KOTOPOro 3aBU-
CUT OT 3HAYeHMSI OJLHOMMEHHOIO HaIpsIKeHMS.
YunuTbhiBass HaHHBINM (AKT, OCHOBHON IIPUYMHOIN
ob6pa3oBaHus TIIyOMHHO Kosieu siBisieTcs nedop-
Malusl YIVIOTHEHUSI U ee COBMECTHOE BIIUSIHUE C
nedopmariueii OT HaIPSDKEHMUS CABUTA.

CTpyKTypHasi KoJiesl IIpeACTaBjieHa Ha DPU-
cyHKe 1.
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Puc. 1. CtpykTypHas Koses. 1 — NOKpbITHE, 2 — OCHOBaHME, 3 — IOMOJHUTENbHBIN CJI0V OCHOBAHMS,
4 — pabounii CJIOV 3€MJISTHOTO ITOJI0OTHA

IpoBopst aHa/mM3 pUCYHKA 1 MOKHO YCTaHO-
BUTh, UTO [JTyOMHHAsS KOJIes MOKEeT pacIpocTpa-
HSTh CBOE [eJCTBYE HA BCe KOHCTPYKTUBHBIE CIOU
IIOPOSKHOI OJeKIbl ¥ IPYHTA pabodero cjiost 3eM-
JISHOTO TI0JI0THA. TO eCTh B JAHHOM TUIIE KOJIE¥-
HOCTY [HOedOopMUPYEMbIM, WIX HeCTabMUIbHbIM
CJI0eM, MOSKET BBICTYIIATh JII000I C10i 1 KOHCTPYK-
LMY TOPOXKHO OO EKIbI.

ITO 00YCIOBIEHO TEM, UTO B cOCTaBe achasib-
TOOETOHHBIX CMeceii U Ie6eHOUYHbIX OCHOBaHMIA
OCHOBHBIM KaMEHMCTHIM 3aII0JTHUTEIEM SIBJISIeTCS
mebeHb pasINMUHbIX MOpoa U dpakiuuit. OquH U3
OCHOBHBIX (PU3UKO-MeXaHMUYECKMX I[TOKasaTeseii
1Ie0HST SIBISIeTCS APOGUMOCTDb, TO €CTh BO3MOK-
HOCTb COIIPOTHUB/ISITCS TIPOLIECCy APObIeHs IO
BO3[Ie/CTBMEM BHEIIHMX HATpPYy30K, Tepsisi CBOIO
TepBOHAYAIbHYIO GOpMY U (PpaKIuio.

Han6osee 4acTo MMEHHO Ie6eHOUYHbIe OCHO-
BaHMS MMOJBEPKEHBI IIPOIIECCY APOOIeHMS] Kame-
HMCTOIO MaTepuasa o, BO3IeiCTBMEeM BHEIIHMUX
Harpy3ok. JlaHHbIif Ipoliecc IPUBOLUT K U3MeEHe-
HUIO CTPYKTYPHOTO COCTaBa KOHCTPYKTMBHOTO
CJI0s1 TIyTeM Apo6yieHusT KaMEeHMCTOTO MaTepuasa
U ero TocJieyiollee mepeyrioTHEHME Y 3aKIMHKA
B HICKeJeXaluii cyoit, mMbo apobiieHne JacTull
IO TIOMTHO ToTepU (GOPMBI U CITIOCOOHOCTU BOC-
MPMHMMATh IOCTYIAIONIYI0 HAarpy3Ky OT TpaHC-
MTOPTHBIX CPEJICTB.

C y4eTOM TOrO, YTO MHPUHIUIT O0OPa30BaHUS
IJIyOMHHOM KOJIEM He 3aBUCUT OT KaKUX-IM6O
MIPUPOIHO-KIMMAaTUIECKUX 0COOEHHOCTEI, a 1e-
JINKOM ¥ TIOJIHOCTBIO 3aBUCUT OT KOJIMUECTBa MpH-
JlaraemMoit Harpy3ku OT TPAHCIIOPTHBIX CPEeJCTB,
nedopMaiy YIVIOTHEHUS U BUIA ITPYMEHSIEMOTO
KaMeHMCTOTO MaTepuana, JaHHbI TUIT KOJIeHHO-
CTM MOXeT BO3HMKaThb Ha Bcelt TeppuTopum Poc-
cuiickoit ®emepaliy BHe 3aBUCUMOCTH OT reorpa-
(buyeckoro moyOKeHUSI U TOPOXKHO-KIMMaTHUe-
CKOJ 30HBI.

Kones casura

[aHHbIMA BUJI, KOJEMHOCTM, KaK IIOKa3bIBaeT
MpaKkTuKa, obpasyercs Hambojee GBICTPO ¥, Kak
MpaBUI0, AOCTAaTOUHO B KOPOTKUIL MPOMEKYTOK
BpeMeHM II0Cje VYKIAAKY achasbTOOeTOHHBIX
CJI0€B TTOKPbITHSI.

B manHOM Ture KoseitHocTu Aedopmupye-
MBIM, MM HECTaOMIbHBIM CJIOEM KOHCTPYKIIUK
IOPOXKHOV OJEX[bl, SBASETCS WCKIIUUTETbHO
BEPXHUII CJION MTOKPBITUSI.

O6pa3syeTcst Kojiesi CABUTA TIPY IPEBbIIIEHUN
pacyeTHOTO 3HAUEHMs HAMPSKEHUS aKTUBHOTO
COTIPOTUBJIEHUS CIBUTOYCTOMNUYMBOCTMA MaTepu-
aja, KOTOpoe ObLIO MOJYUYEHO MPU MTPOEKTUPOBaA-
HUU U KOHCTPYUPOBAHUM IOPOKHOI OJI€XKIbI.

Kosest ciBura mpejicTaBieHa Ha pUCyHKe 2.



AKTyaJbHBIE UCCIeOBAaHUS ¢ 2023. N250 (180)

& TexHIgecKkye HayKH | 16

¢ T
- - =

.
i i

40 4
OOOONO00
|‘ LI ‘I. LN

e e s £ L
g G
i i
L / A i A A S A
7 i /////////////////// 55 /////% /f//’f/////f/// i /,////// L

Y 7 i i

Puc. 2. Koses casura. 1 — nnokpsiTie, 2 — OCHOBaHME, 3 — TOIIOJHUTEIbHBIN CJI01 OCHOBaHMS,
4 — pabounii CJIO¥ 3eMJISTHOTO IOJIOTHA, 5 — 60KOBOIi BBITIOP

OG6BIYHO KOJIeS] CIBUTA JOCTATOYHO ITy6OKas 1
MMeeT IIyOMHY UYyTh MeHbIIle TOIIIMHBI BCEro Ia-
KeTa achaabTOGETOHHBIX CJI0€B MOKPbITUS. JTaH-
HBIJ TUII KOJIEM 006s13aTeIbHO AO/DKEH COMTPOBOXK-
IaTbCsl OOKOBBIMM BBITIOPAMM, KOTOPBIE U SIBJISI-
IOTCS MHAMKATOPOM TOTO, UYTO ac(aabTOOETOHHbIE
CJIONM He BBIIEPKMBAIOT HATIPSKEHMS OT BO3HMKA-
IOIIMX HATPY30K Ha CABUTOYCTOMYMBOCTb MaTepy-
ana.

OnHaKo, ¢ yUeTOM TOTO, UTO B IIpoIiecce Ipo-
eKTUPOBaHMsS ¥ KOHCTPYMPOBAHMUS HOPOSKHOI
OIleKMbI, MPOBOISITCS HEO6XOAMMBbIE PacueThl C
IIeJIbI0 TIOJTYUYEHMST JAHHBIX O MPeIeIbHOM IOKa-
3aTejie HaTPSOKEHMS] aKTMBHOTO COMPOTUBIIEHUS
COBUTOYCTOMUMBOCTM KOHCTPYKTUBHBIX CJIOEB,
MOSKHO CIIeJIaTh BBIBOJ O TOM, UTO Ha 3Talle mpo-
eKTUPOBAaHUS CABUTOYCTOMUMBOCTDL acdaabTobe-
TOHHBIX CJI0€B OblIa ITOJTHOCThIO 0becreveHa.

CnemoBaTesbHO, 11 TOHMMaHMS 6osiee rry6o-
KMX TIPUUYMH 00pa30BaHuMs Kojley caBura Heobxo-
IMMO TIOHSITh, & UTO BJIMSIET HA COBUTOYCTOUM-
BOCTb ac(abTOOETOHHBIX CJIOEB.

Ha caoBuroyctounmBoCTh achaabTO6e TOHHbIX
CJIOEB BIMSIOT TPU OCHOBHBIX ITOKa3aTess], TAKUX
Kak:

1. Bug, KameHuCTOro 3anoIHUTES.

OT Buia KAMEHMCTOTO 3aITOTHUTES achaabTo-
OEeTOHHOII CMecy 3aBUCUT TO, HACKOIbKO CUJIBHO
OH 6ymeT B3aMMO[EICTBOBATb C OPraHMYECKUM
BsOKyIIMM. Hampumep, me6eHb M3 0OCaIOYHbIX
TOPHBIX ITOPOJ, He TMOJHOCTHIO MTOIJIOMAeTCS KOM-
MTOHEHTaMM GMTYMHOTO BSDKYIIIETO, TEM CaMbIM He
MIPOVICXOIAT MTOJTHOTO 06BOJIaKMBAHMS

KaMeHMCTOro MaTepuasa u, Kak cJie[ICTBMe, Hapy-
I1aeTcs LeJIOCTHOCTh M IIPOYHOCTH cj1osl. [llebeHb
M3 MarmMaTMUeCKMUX TOPHbBIX MOPOI, B CBOK OYe-
penb, IOTHOCTbI0O OOBOJIAKMBAETCSI KOMITOHEH-
TamMu GUTYMHOTO BSDKYIIIETO.

IIpy pas3paboTKe IPOEKTHO-CMETHON IOKY-
MEeHTaLMM BUJ KAMEHVCTOTO 3al0JIHUTEJISI HE BbI-
O61MpaeTcs MPOEKTUPOBIIMKAMU, CJIeIOBATENbHO,
TIpY TIPOBEIEHMM pacyeTa KOHCTPYKIUM JTOPOK-
HOI1 OfeXIbl — NAHHBI TTOKa3aTeab He YUUThIBA-
eTcsl ¥ MOKET SIBJISIThCSI TIPUUMHOI 006pa30BaHMSsI
Kojien caBura. Kpome Toro, mosiyueHue IMpOEKT-
HOJ opraHmusaiyei IOJOXUTEIbHOIO 3aK/Iiue-
Hus [oCymapCTBEHHOV 3KCIIEPTU3bI B CTPOUTEITb-
CTBe TMOATBEpPKIaeT (aKkT MPaBWIbBHOCTM Ha3Ha-
YeHMS MaTepPUaaoB U IMPOBEEHHbIX PACUETOB, HO
He 1aeT CTPOUTEISIM ITpeICTaBIEHNS O TOM, KaKOii
MMEHHO 1Ie6eHb UCII0Ib30BaTh AJisg acdaabTobe-
TOHHBIX CMeceil MIM OCHOBaHMS. Benp mop, ie-
6enp M1200 MoXXHO MMOZO6paTh Kak TPAHUTHBIA,
rab6po-auabas, IMUPOKCEHUTOBBIN WM IPYTYIO
MOpOAY IIeOHSI, KOTOPBII B CBOIO OYEpeab MMEID
COBEpIIeHHO pa3juuHble (PU3UKO-MexXaHUUecKue
M XMMMYecKyMe I0oKasaTeay, HO 06bedHeHbl MC-
KJTIOUUTETbHO MapKOJi 110 TPOYHOCTH.

2. IIponieHT comepkaHMsI OPTaHUUECKOTO BSIKY-
II[ero B COCTaBe FOTOBO CMECH.

Hampumep, OpoOLIEHT comepskaHus opraHuye-
CKOTO BSDKYIIETO B IIe6€HOYHO-MAaCTUYHBIX ac-
(anpTO6E TOHHBIX CMeCSX cocTaBisieT ot 5,50 % mo
7,50 %. B ciryuae HapyIIeHMs] TEXHOJIOTUM TIPUTO-
TOBJIEHUSI 11Ie6eHOYHO-MaCTUUYHOro acdanbTobe-
TOHA ¥ [OOMYIIEeHUS HapyIIeHUs IPOLIEHTHOIO
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cofepskaHus B COCTaBe CMeCH OPraHN4YeCckKoro Bs-
KYIIEro B OOJIBIIYI0 CTOPOHY, COBUTOYCTONYM-
BOCTb ac¢aJbTOGETOHHBIX CJI0EB 3HAYUTEIbHO
cHmkaetcsl. Kpome Toro, cHmXaeTcsl oKa3aTesib
BOJIOHACHINIEHUST U KO3DIUIIMEHT BHYTPEHHETO
TpeHus.

Bonee moagpoOGHBIM M3yUYEeHUEM 3aBUCUMOCTU
MPOLIEHTHOIO COJlepsKaHysl OPTaHNYeCKOTO BSIXKY-
IIero ¥ IoKa3aTesisl CIBUIOYCTOUMBOCTU acdaib-
TOOETOHHBIX CJI0€B 3aHMMAINCh COTPYIHMKU Ka-
denpsl «<ABTOMOGMIIbHBIE fOopor» ®TBOY «BpsH-
CKUI TOCyJAapCTBEHHbIN MHXXEHEPHO-TEeXHOJIOTH-
YyecKuil yauepcurteT» 3.A.MeBnuanuHos, T.1.JIeB-
koBu4 1 A.E.Buiibko «ObecrieueHue cIBUTOYCTOM-
YMBOCTY ac(asbTOOETOHHBIX CMeceil B ITOKPbI-
TUSIX aBTOMOOVITBHBIX JOPOT».

3. Beicokast TeMriepaTypa HarpeBaHus achasb-
TOOETOHHBIX CJIOEB B ITpOIlecce SKCIUTyaTalu.

Kaxk BugHO Ha pucyHKax 1 u 2, acdanbTo6eToH-
Hble CJIOM MepBble U3 BCeli KOHCTPYKIUM JOPOXK-
HOV OfeXIbl BOCIPMHMMAIOT ITIOCTYyIAIOIIMe
HArpy3Kku OT TPaHCIIOPTHBIX CPECTB U Hambosee
CUJIBHO 3aBUCAT OT KIMMATUYECKUX OCOOEHHO-
CTelt TeppUTOPUMN.

KnroueBbIM KauecTBOM  ac¢aabTOOETOHHBIX
CJIOEB SIBJISIETCSI CUCTeMaTUUeckoe M3MeHeHe ero
SKCIUTyaTal[MOHHBIX CBOJMCTB 10, BO34€iCTBUEM

TPAHCIIOPTHBIX HATPY30K M KIMMATUUECKUX TTOKa-
3aTesneit (B YaCTHOCTM TeMIIepaTypbl OKpPYXKalo-
et cpefsl). Hanbosee cuMabHO MOABEPKEHO TEM-
IepaTypHOMY BO3[IECTBUIO OPTaHNUYECKOE BSIKY-
1iee B cocTaBe acaabTO6ETOHHBIX CJI0EB.

AcdanbToO6eTOHHbBIE CJION MTOKPBITUS IIPU pas-
JIMYHOM TeMIlepaType OKpysKalolel cpelbl MOTYT
HaxOOUTbCS B TPeX Pa3JIUYHBIX COCTOSTHMSX, a
VIMEHHO:

— B YVIIPYIOM;

— B VIIPYIO-BSI3KOM,;

— B VIPYro-IJIaCTUYHOM.

TemnepaTypa OKpYy:Kawliei cpeabl U Beju-
YMHA TPAHCIOPTHONM HArpyskuM Ha acdanbTobe-
TOHHBIE CJIOU ITOJTHOCTbIO KOPPEIUPYIOTCS C YIIPY-
TVIMMU CBOVICTBAMM ITOKPBITHS.

YeM BbIIIe TeMITEpaTypa OKPYKAIOIIEH Cpembl
¥ GOJIbIINE TPAHCIIOPTHBIE HATPY3KU, T€M GbICT-
pee acdanbTOOETOHHDBIE CION MEPEXOIST B IIIa-
CTUYHOE COCTOSIHME, ¥ Ha060pOT.

Mo pmauHbIM mpodeccopa H.B.Topensliiiesa,
CleTIeHMe KoJieca TPAaHCIIOPTHOTO CPeACTBA C IO-
KpBbITMEM ¥ YTOJ BHyTPeHHEero TpeHust acdaabTo-
6eTOHHOTO €105 OyIeT HeIIPePHIBHO YMEHbIAThCS
IpM TIOBBIIIEHMM TeMIIepaTypbl OKPY’KAIOIIero
BO31yXa, U KakK CJIeACTBMe, nedopmaius acdaib-
TOOETOHHBIX CJIOEB OYIET YBEIUMIMBATHCS.

0)

¢ le’

Puc. 3. Koppensuus cuerieHus: 1 yriia BHyTPEeHHero TpeHus
OT TeMIIepaTyphl OKpyyKarlieit cpebl ¥ 0T CKopocTH AedopManun

Koppensiuio ympyroctu achaabTo6e TOHHbIX
CJIoeB OT COOCTBEHHOM TeMmepaTypbl MOKPBITUS
BoISIBUII ITpodeccop A.O.Caib, KOTOPBIN OKA3aI,
YTO YeM Bblllle TeEMIIepaTypa OKpYyKallleit cpefpl,
TeM MeHee YIPYTMMM CTAHOBATCS achanbTobe-
TOHHbBIE CJIOU, U, KaK CIeCTBME, He BOCCTAHABJIM-
BAlOTCSI T107, NEMCTBUEM KIMMATUYECKUX (PaKTO-
POB ¥ TPAaHCIIOPTHBIX HATPY30K B CXOJHOE COCTO-
SSHHue.

ITpodeccop A.0O.Casib ITpoBeJ UCTIBITAHUS ac-
(hambTOOGETOHHBIX CJIOEB C PA3TUYHBIMU OpTaHM-
YeCKMMM BSDKYIIMMM B COCTaBe, a MMEHHO:
1 - BH]I 60/90, 2 — 90/130, 3 — BHII, 130/200. Kak
ToKa3aj IIpoBe/IeHHbIN OMBIT, YeM BbIIIIe BSI3KOCTb
OUTyMa M Takoil IoKasaTesb, KaK IyOMHA MpO-
HUKHOBEHMS YIJIbl, TEM 00JIee MIaCTUYHBIMU CTa-
HOBSATCS acdaabTOOETOHHbBIE CJIOWM IOJ BO3MIEi-
CTBMEM BBICOKO}M TeMIlepaTypbl OKpYsKalollei
cpenbl.
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Puc. 4. Koppensuus 3aBUCUMOCTHU YIIPYTOCTH acGaabTO6€TOHHBIX CJI0EB
M TeMIlepaTypbl OKPYXKaIOIIel Cpebl

[TpoBemeHHbIVI aHa/IN3 ITOKA3bIBaeT, YTO KaK
TOJIBKO TeMIlepaTypa OKpYsKarolleii cpeibl TOCTU-
raeTt orpejeeHHbIX 3HaUeHUI, TO OpraHuyeckoe
BSDKYIIlee CTaHOBUTCS BSI3KMM, a acasbToOeTOH-
Hble CJI0M HAaYMHAIOT TepsTb CBOU YIIpyTUe CBOVi-
CTBa ¥ MpuobpeTaTh IIacTUuHyo ¢opmy. Ciemgo-
BaTeJbHO, HEOOXOIMMO IMPUHUMATDL MEpPBI II0 He-
IOMYIIeHUIO TIOBbILIEHUSI TeMIlepaTypbl MOKpPHI-
TUS U, KaK CeJICTBUe, TIOTePU YIIPYTOCTU U TIPOY-
HOCTM OPraHMYecKOTO BSDKYIEro Ipu BbICOKOM
TeMIlepaType OKPYKarolleil cpeibl

IoBUTHCSI CHYDKEHUSI TeMITepaTyphl achanbTo-
6EeTOHHOTO ITOKPBITHSI, C 11eJIbI0 HEIOMYIIEHUS €T0
repexona U3 yIpyroro COCTOSIHUS B TIACTUUHOE,
MIpY KOTOPOM HAUMHAETCs MPOLecc 06pa3soBaHMs
KOJIEM CIBUTA, MOXKHO C IIOMOIIBIO CHCTeMaTHUIe-
CKVM IIOJIMBOM XOJIOIHO¥ Bomoit acdanbTobeTOH-
HBIX CJI0eB. IToIMB HEOOXOAMMO OCYIIECTBIISITH B
HauboJiee skapKue epuopbl rofa, a UMEeHHO B JIeT-
HUIi TIEPUO/I, C IPUMeHEeHMEeM CPeICTB MeXaHM3a-
1y, Takux Kak KIM wim crienyaan3upoBaHHBIMM
MallyHaMM JIJISI TIOJIMBA.

IIpoBenst aHanu3 3-X OCHOBHBIX ITOKa3aTesei,
KOTOPbIE B 3HAYMTE/IbHOJM CTEIEeHM BIMSIOT Ha
CIBUTOYCTOMUMBOCTL acGaabTOGETOHHBIX CJIOEB

TTOKPBITUS U, KaK CJIeJICTBME, 0OpasoBaHe KOIen
CABUTA, MOKHO YCTAHOBUTD, UTO BCE TPU TTOKa3a-
TeJISI TIPSIMO MJIM KOCBEHHO 3aBUCSIT OT YejoBeye-
ckoro ¢axropa. CiemoBaTeNbHO, KOjes CABUTa
MOSKET CBUIETEIbCTBOBATH JIMOO O HEKAUYECTBEH-
HOM crocobe yKiaaku acaabTOOETOHHBIX C/I0EB
B IIpollecce IPOBENEHUS] CTPOUTETHHO-MOHTAXK-
HBIX paboT, MO0 HeKaueCTBEHHOM ITPOBEIeHUNU
paboT 10 JIETHEMY COJIEPSKAHMIO aBTOMOOVIIbHBIX
JIIOpOT M HeTo6POCOBECTHOV 3a60Te O COCTOSIHUU
TTOKPBITHSI TIPOE33KeN JacTu.

VuuThIBas BHIIIEN3TIOKEHHYIO MHGOPMAINIO, a
TaK JXe KaK ITOKa3bIBAIOT IIPaKTHUUeCcKe HabJoe-
HMSI 32 COCTOSTHMEM aBTOMOOM/IbHBIX JOPOT, KOJIest
caBura Haubosiee XapaKTepHa IS I03KHbIX Permo-
HOB Poccuiickoit ®enmepaiium, Tak Kak MMEHHO B
HUX TeMIlepaTypa OKpykatolieit cpefibl B BeCeHHe-
JIETHUI Mepuop, Hauboyiee BBICOKAS U IEePKUTCS
JIOCTAaTOYHO AOJITOE BPeMSI.

Ha mnpencrtaBieHHOM KIMMaTUMUYeCKOl KapTe
(CM. PUCYHOK 6), K I0’KHBIM pernoHam Poccuiickoit
Qemepaiiny, Haubojiee MOABEPKEHHbBIM 06pas3o-
BaHMIO KOJIeM CIOBWUTa, MOKHO OTHECTU TEepPPUTO-
pUM, Ha KOTOPBIX CpeJIHSIS TeMIlepaTypa oKpyka-
I0lIeli cpebl B TeueHue romaa 6oee 6°C.
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Puc. 6. Knumatuueckas Kapta Poccuiickoit ®egepauyu

AGpa3uBHas Koest

HaumeHoBaHMe «abpas3uBHasi» 06pa3soBaHO OT
(dpanirysckoro cyioBa abrasif — uctuparommit, umm
OT JIATMHCKOTO cJIoBa abradere — cockab/i1mBaTh.

Kak BMIHO 13 3HAUEHMS CJIOBO «abpasuBHasI»,
MIPUUMHOI 00pa3s0BaHMs JaHHOTO BMIA KOJIEIHO-
CTU SIBJISIETCSI UCTUPAHME BEPXHEro CJIOSI IMOKPhI-
THS ITPOe33Kei YacTy Mo BO3IeliCTBMEM OIlpeie-
JIEHHBIX TPAHCIIOPTHBIX HaTrPy30K.

AGpasuBHast KoJyiesl TpeACTaB/JieHa Ha puU-

CyHKe 7.
Ipu abpa3mBHOI KOJIETHOCTY OTCYTCTBYIOT Xa-
paKkTepHbIe ISt CTPYKTYPHO KoJIen

SR

T 7
e e s
;’4”0)1’0/””/5%0/5’/2%%%%%% i

IOYIUIOTHEHMe MaTepuasa B INTyOMHe KOHCTPYK-
TUMBHBIX CJIOEB JOPOKHO OMIeKA bl O, 30HOM KOH-
TaKTa Kojeca TPaHCIIOPTHOTO CPeICTBA U MOKPbI-
TS [IPOe3Kei YacTu.

Kpome Toro, B abpa3mMBHOI KOJIEMHOCTU OTCYT-
CTBYIOT XapaKTepHble BHEILH}E BbIIIOPbI, KOTOPbIE
06pa3yloTcst B Kojiee CABUTA.

AGpa3uBHast Kojies 006pa3yeTcsl MCKIIOUM-
TeJIbHO B 30HE KOHTaKTa Kojeca TPaHCIIOPTHOTO
CpencTBa M MOKPBITUS MPOe3skeil yacTu (mmosnoca
HakaTa) M He pacOpoCTpaHsIeTCs Ha HuKesexa-
11Me KOHCTPYKTUBHbBIE CIION.

Puc. 7. A6pasuBHas KoJies. 1 — TOKPBITHE, 2 — OCHOBaHME, 3 — TOMOJHUTEIbHbINA CJI0/1 OCHOBAHMS,
4 — pabounii cJ10¥ 3eMJISTHOTO ITOJIOTHA
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IIpoBemEHHBI aHAIM3 OIbITA SKCILTyaTaluu
aBTOMOOMJIBHBIX Aopor B CamapcKkoii 06jacTu
[TO3BOJIMJT BBISIBUTH [IB€ OCHOBHbIE MPUUMHBI 06-
pasoBaHus abpasMBHOI KoJieu, KOTOpbIe, TeEM He
MeHee, OU€Hb CBSI3aHbI MEXTY COBOiA.

AGpasuBHasg KojleI OT TPaHCIOPTHBIX
Harpysok

OnHot U3 MpuuuH 06pa3oBaHyus abpasUBHOI
KOJIeU SIBJISIIOTCSI TPAHCIIOPTHBIE HATPY3KM OT JIBU -
SKEeHUST aBTOMOOWIIEN TI0 aBTOMOGMIIBHOI [OpOre.

[llrHa TpPaHCIOPTHOTO CPENCTBa, KakK Ipe[-
CTaBJ/ieHO Ha pucyHKe 2.10, B 30He KOHTAaKTa C I10-
KpBITMEM IpOoe3XKeil yacTu — nedopMuUpyeTcs.

Puc. 8. Cxatue (A) u pactspkenme (B) minHbI Mpy ABVOKEHMM TPAaHCIIOPTHOTO CpeaCcTBa

Kak BMOHO M3 IIpeaCTaBJIeHHOTO PUCYHKa, B
MOMEHT, KOT/Ia YUaCTOK IIMHbI IePEXOIUT B 30HY
KOHTaKTa C IMOKPBITMEM — OHA CXKMMAEeTCs IIOf,
OTpele/leHHbIM YIJIOM, & B TOT MOMEHT, KOTIa
IaHHBI YYaCTOK BBIXOAUT M3 30HBI KOHTAaKTa —
MIPOMCXOOUT PacTsKeHMe INMHbBI IO ONpeaesieH-
HbIM yryioM. CliegyeT OTMETUTD, UTO AJIMHA 30HbI
KoHTaKTa (1) MeHbllle, UeM [IMHA JII0O0TO APYTOTOo
yuacTka muHbl (11) BHe 30HBI KOHTAKTA.

CremoBaTesbHO, B 30HE KOHTAKTA IIMHBI C T10-
kpbiTuiem (1) ar06as TOUKa WIMHBI OBUTAETCS C
OO0/BIIMM YCKOPEHMEM, YeM JII00ast TOUKA Ha IIMHE
BHe 30HBbI KOHTakTa (11). [ToaToMy, B 30HE KOH-
TakTa IIMHBI C TIOKPBITMEM TIpPOEe3Keil YacTu

MIPOUCXOIUT TaKoe SIBJieHMe, KaK MPOCKa/ib3bIBa-
HMe KoJjieca OTHOCUTEJIbHO TOKPBITUS TIpOe3Keit
YacTy, BMECTO CBOEI'0 HOPMAa/IbHOTO JIBVKEHMSI.

YuuTbiBas BO3HMKAIOIIMe BblllleyKa3aHHbIe Ka-
caTejibHble HAIpSKeHMs], B TpaHUIAX 30HbI KOH-
TaKTa HauMHAETCs MPOoLecC COBMECTHOTO M3HOCa
U UCTUPAHMSI, KaK IIMHbBI, TaK U TTOKPBITUS TTPOE3-
>Keil 4acTu.

Kak moxasbiBaeT IMpaKTuKa, Haubojiee CUIbHO
Mpo11ecc UCTUPaAHUS TTIOKPBITUS TTPOe3sKeit uacTu U
HIMHBI IPOUCXOIUT BO BpeMs TOPMOXKEHMST TPaHC-
TIOPTHOTO CPeCTBa, B TOM UKC/Ie P GJIOKUPOBKE
KOJIeC B pe3yabTaTe TOPMOSKEHMS.
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Kak BMAHO 13 npencTaBieHHOTO PUCYHKA 9, B
rpoliecce TOPMOKEHUSI TPAHCIIOPTHOTO CPeICTBa
Ha TOKPBITUM MPOE33Kei YaCTU OCTAITCS MUKPO-
YaCTUIIbI IVHBI, YTO CBUAETETHCTBYET 00 UCTUPA-
HUU IMHBI U TIOKPBITUS.

Kpome Toro, uctupanme mmH U MOKPBITUS TIPO-
e3keit 4YacTu  BO  BpeMsS  TOPMOKEHMS

e < RIS <

JEQOPMALWS LLMHbI MPY TOPMOXXEHUN
C BJIOKMPOBKOW KOJTECA

TPaHCIIOPTHOTO CPEJICTBA 3HAUUTENbHO YBEIUUM-
BaeTcs B 3aBMCUMOCTM OT MacChl CaMOTO TPaHC-
IMOPTHOTO CPeACTBA U OOCTUraeT PasHULBI B 2-3
pasa OTHOCUTETbHO JIETKOBOTO aBTOMOOWIIS.

Ha pucynke 10 mnpeacTaBiaeHbl 3pUTEIbHOE
usobpakeHre medopMaluyM IIMHBI TPAHCIIOPT-
HOT'O CPefiCTBa B MPOLiecce TOPMOKEHMSI.

CWIbHbIV U3HOC
MATHA KOHTAKTA

Puc. 10. ledopmanuust MMHBI B IIpOLiecce TOPMOKeHUS

OCHOBHBIM MaTepuaaoM, U3 KOTOPOTO M3ro-
TaBJIMBAIOTCS IINWHBI, SIBASETCS Pe3MHa, KOTOpas B
CBOIO ouepenb MOXKET ObITb MO0 CHMHTETHUYEeCKas,
160 U3 HaTypalbHOTO Kayuyka. Cama 1o cebe pe-
3MHa 00/aflaeT BBICOKMMM CIEIHBIMU Kaue-
CTBAMM, UTO 3HAUMUTEIBHO CITOCOOCTBYET Kak IT0-
BBIINIEHNIO 0€30ITaCHOCTY TOPOKHOTO IBUKEHUS,
TaK ¥ COBMECTHOMY UCTUPAHUIO.

ITpoBeleHHbIN aHAIM3 ITOKA3bIBAET, UTO abpa-
3MBHAs KOJiesl BOSHMUKAET B pe3y/ibTaTe KOHTAaKTa
IIMHBI U TTOKPBITUS MIPOE3XKeN 4acTy Mo MoJI0cam
HakaTa. OgHaKo, Kak TOKa3bIBaeT MpaKkTHUKa, Ipo-
1lecc 06pasoBaHMsI KOJIEMHOCTU B 3HAUUTEIbHOI
CTeneH! MPOUCXOIUT B SUMHMUI TTePUOJ, BpeMeHU
rofa M AOCTUTAeT MUKOBOTO 3HAUEHUSI B CAMOM
Hayvajie BeCHbI (CM. PUCYHOK 3). UTO xe SBIseTCs
VCTUHHOV TPUYMHON 0O6pa3oBaHMs abpasmBHOI
KOJIey B BbIIIEYKAa3aHHbI/I BpPEeMEHHON Mepuox?
KoHeuHO, peub uzeT 0 IpUMeHeHUM [UITOBAaHHOM
pe3uHbI B 3MMHMII TTlepuof, BpeMeHU rofa.

A6pasuBHas KoJiest OT IPUMEeHEHUs MIUIIO-
BaHHOI pe3MHBbI

[lInmoBaHHAs 3MMHSISI pe3yHa Ha TEPPUTOPUNA
Poccuiickoit ®emepaiiuy IpUMeEHSETCS TOBCe-
MeCTHO. VI3MeHsIeTCsl NI MHTEePBAJI ee IIpuMe-
HEHMSI Ha Pa3/IMYHBIX TEPPUTOPUSIX.

CremyeT OTMETUTb, UTO MCCIeLOBAaHUS IPO-
1leccoB o6pasoBaHus abpas3suBHOI Kojeu B Poc-
cuiickoit ®emepauyy 6bUIM HAYaThl OTHOCUTETBHO
HeJaBHO, Juillb B Hauase 2000 rogoB. DTO MOXKXHO
CBSI3aThb C TEM, UTO CTPEMMUTEIBHBIN POCT aBTOMO-
ounms3auuy HacejneHus Poccuiickoit demepanun
HayvaJICsI IPMMEPHO B 3TOT 3Ke IIePMOJI IIocjIe He-
GOJIBIIIOTO 3aCTOsI, CBSI3aHHBI C HeCTadbMIbHOI
cutyanuern B cTpaHe B mnepuon 90-x TOnOB.
VIMeHHO B 3TOT Nepuoj 1 6epeT cBoe Havajo u3y-
YeHue HpO6]IeMaTI/IKI/I BO3HMKHOBEHMSI KOJIeIHO-
CTU MOKPBITUS IIPOE33Keil YacTu.

B Tabnuiie u Ha pucyHKe 11 nmpeacTaBiieH Mpo-
IIeCC TIOBBIINIEHMSI YPOBHS aBTOMOOWMIM3ALIVNU
HaceneHus Poccuiickoit @epepauyn u  CCCP
HauuHas ¢ 1970 roga.
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Tabmnua 1
YpoBenb aBTomoommsanun Haceneruus CCCP u Poccuiickoii ®@enepanum
T'on uccmenoBaHUs 1970 | 1985 | 1993 | 1997 | 2000 | 2005 | 2010 | 2015 | 2020 | 2022
YDOBEHb aBTOMOOWIN- | ¢ o | 4y o | 757 | 1937 | 1305 | 168,4 | 2284 | 2884 | 321 | 326,9
3auuu, en/1000 uen
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Puc. 11. IsmeHenus ypoBHs aBToMobuam3sanuu Hacensenust CCCP u Poccuiickoit @emeparium

IlepBble MCCIEOOBAHMS BIMSHMS 3MMHEN K-
[TOBaHHOM pe3uHbl Ha 06pasoBaHue abpasuMBHOIL
KOJIEM HAYaJIUCh B 3apyBEsKHBIX CTpaHax. ITO CBS-
3aHO C TeM, YTO YPOBEHb aBTOMOGMIM3AIMY HACe-
JIeHus 3apyOeKHbIX CTPaH MCTOPUYECKM 3HAUM-
TeJIbHO BBINIE, YeM YPOBEHb aBTOMOOGMIM3AIUN

Kak 6p1BIIero CCCP, Tak 1 HbIHeITHe Poccuitckoii
®denepanumn.

Ha pucyHke 12 mpepncraBieHa Koppeasius
ypoBHSI aBTOMOOWMIM3anuu Poccuitckoii denepa-
LMY OTHOCUTENBHO APYTUX CTPaH.
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Puc. 12. Koppensauust ypoBHS aBToMoOMIM3aimu Poccuiickoit ®emepanyyt U Ipyrux CTpaH

AHanmusupyss  ypoBe€Hb  aBTOMOOMIM3AIUK
HaceJieHUS OPYIUX CTPaH, CTAaHOBUTCSI OUEBUIHO,
YTO MMEHHO Osiarofapst 6OoJibIlIeMY KOJMUYECTBY
TPaHCIIOPTHBIX CPECTB, HAXOOSAIIMUXCS B MOJIb30-
BaHMM HacejleHUsl, OHU TepBble BBISBWIN MPU-
YMHHO-CJIeACTBEHHYIO CBSI3b KOppessiuyy 06paso-
BaHUs abpa3UBHOI KOJIey ¥ YPOBHS aBTOMOOMIIN-
3alMy HaceleHus.

B 1960-1980 rogax npouioro Beka MHOCTPaH-
HbIe yUeHble U MHXeHephl, Takue Kak J.H Keyser,
J. E. Burke, B cBOMX Tpy/iaxX BbISIBUJIM 3aBUCUMOCTD
ob6pa3oBaHMsI abpas3suBHONM KOJeM B pe3yabTare
NpuMeHeHUs] B 3MMHMI TepuoOJ BpeMeHM roza
IIUIIOBAHHOM pe3MHBbI.

J.H. Keyser B cBoeii pabore «Effect of Studded
Tires on the Durability of Road Surfacing» moka-
3aj1, YTO HOBOE MOKPBITHE TpOe3Keil yacTu, BbI-
MoJIHEHHOEe U3 acGanbTOOETOHHBIX CJIOEB, B Teue-
HMe 2-3 JIeT UCTUPaeTCs N0 HUKHETO CJ0sl, B pe-
3yJbTaTe NpUMeHEeHUs 3MMHeNl IUIIOBaHHOI pe-
3uHbI. [Ipy 9TOM TTyOMHA UCTUPAHUSI U aOPa3UB-
HOJ1 KOJIeu COCTaBJISIET Ha PasHbIX y4acCTKax OT 63
MM [0 191 MM. ABTOp TaK ke OTMeYaeT, 4To B pe-
3yJbTaTe NpUMeHEeHUs 3MMHeNl IUIIOBaHHOI pe-
3MHbI, OTAENIbHbIEe TIOAPSAHbIE OpraHM3alUU OT-
Ka3bIBaJMCh MPENOCTABSATh U UCTIOMHATDh TapaH-
TUITHBIE 06SI3aTe/IbCTBA Ha COXPAHHOCTh BEPXHETO
CJIOST TIOKPBITHS HA CPOK Gostee 2 jieT.
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[IpoBens BblllleyKa3aHHbBIM aHAIN3 MOKHO CIe-
JIaTh BBIBOJ, O TOM, UTO YPOBEHb aBTOMOOM/IM3a-
LMY HaceleHus] U o6pa3oBaHus abpasmMBHOI KO-
Jiey — B3aMMOCBSI3aHHbIE Belli. B 3aBucumMocTy OT
YPOBHSI MHTEHCUBHOCTM OBVIKEHMSI TPaHCIIOPT-
HBIX CpPeJICTB, KaK BHE TOpPO/Ia, TaK U B TOPOACKOM
yepTe, 3aBUCUT MCTUPAEMOCTD ITOKPBITUSI IIPOe3-
Keii yacTu 1 o6pasoBaHue abpasyBHOI KOJIEen.

B mpoiiecce OBWDKEHMSI TPAHCIIOPTHOTO Cpeji-
CTBa, 000PYIOBAaHHOIO 3MMHEN IUIIOBAHHOI pe-
3MHOJ, B 30He KOHTAKTa IIMHbI ¥ ITOKPBITUS ITPO-
e3Xkeil 4acTu, KaXXIbI/i OTHEJIbHO-B3SITbIMA IUNUII
HAHOCUT yaap MO IIOKPBITUIO. YUMTBHIBAas, UTO
cpemHee 3HaYEHVeE KOJIMYECTBA INUITOB Ha 3VIMHeN
pe3uHe HaxoauTcs B auara3oHe ot 90 mo 130
HITYK, IIPY OMHOM 060pOTe Kojieca TPaHCIIOPTHOTO
CpeZicTBa O IOKPBITHE MPOE33Keil YaCTU MPOM3BO-
IUTCS yAap IIMIIOB, He MeHee yKa3aHHbIX 3Haue-
HUIA.

Cucrematuyeckoe ABUKeHME TPAHCIIOPTHBIX
CpencCTB C 3MMHe IUIIOBAaHHOM Pe3UHON 3Haun-
TeJIbHO 0OCJIabJIsIeT MPOYHOCTb BEPXHEro CJIOS I10-
KPBITUSI TIPOE33Keit YaCTu, U CIIOCOOCTBYET €ro UC-
TUPAeMOCTH 3a CUET OTPOMHOI0 KOJIMYeCcTBa yaa-
POB LINIIOB O TTOKPBITHE.

Kak yke ObLIO BBISIBJIEHO paHee, B 30He KOH-
TaKTa IMUHbI ¥ TOKPBITHUS ITPoe3>keii 4aCTU IMPOuC-
XOAUT TIPOCKab3biBaHME Kojieca TPAHCIIOPTHOTO
CpeJicTBa OTHOCUTEIbLHO MOKPBITUS IIpoe3skeil ua-
ctu. ClegoBaTebHO, HaMOOJIbIlIee UCTUPAHME T10-
KPBITUS pOe3XKeil 4aCTyu IIUIIOBAaHHOW Pe3UHON
MIPOUCXOIUT TOC/Ie BbIXO/Ia IIUIIOB 3 30HBI KOH-
TpakTa IIMHBI U TOKPBITUS IIpoe3kell yacTu 3a
cueT 3ddeKTa MPOCKaTb3bIBAHMS M BO3HUKAIO-
Iero yckopeHus B GbMHAIbHOM TOYKe 30HbI KOH-
TaKTa.

J. E. Burke B cBoeii pa6oTe «Some Tests of Stud-
ded Tires in Illinois»ycTaHOBMJI, UTO abpasuBHas
KOJiesl, BOSHMKAIOIAS IPU UCTUPAHUM TTOKPBITHS
IIpoesskeit YacTy IIUIIOBAHHOM pe3MHOI Ha BCeM
MPOTSDKEHUM yyacTKa aBTOMOOUIIBHOM JOpOTU —

He TMOCTOSTHHAS U 3aBUCUT OT CKOPOCTU IBVKEHMS
TPaHCIOPTHOTO CPeICTBA M BM/IA yYaCTKa aBTOMO-
OMIbHOI JOPOrU, JOIYCTUM, ITIEPErOH WK Mepe-
KpeCTOK.

CiegyeT OTMETUTD, YTO B HOPMAaTMBHOM JIOKY-
meHTe OJM]] «PekomeHImanuy 110 BBISIBJIEHUIO U
YCTpaHEHMIO KOJjieii Ha HEeXeCTKUX TOPOKHBIX
ofexXnax» OJaHHbBIA TUI KOJIEIHOCTM He paccMar-
puBaeTcs U He yrnoMuHaeTcs. BosamoxkHo, B 2002
roZly yueHble ele He 06afaau JOCTaTOYHO! J0-
Ka3aTeJIbHOM 6a30i1 10 JaHHOMY TUIIY KOJIETHO-
CTU M He MOTJIM OJJHO3HAYHO YTBEPKIaTh O ee Cy-
I[eCTBOBAHMN.
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THE REASONS FOR THE FORMATION OF RUTS ON HIGHWAYS

Abstract. Rutting on inner-city roads is a phenomenon that occurs everywhere and becomes a serious problem
for drivers. This not only creates discomfort when driving, but is also potentially dangerous for road safety. There-
fore, the relevance of the fight against rutting on highways cannot be understated. The article describes the types
of ruts and the reasons for their formation, depending on various factors and circumstances, as well as their char-
acteristic features and territorial affiliation to a particular region of the Russian Federation.
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OILIEHKA MCITOJIb30BAHUSI MHOT'O®YHKIIVIOHAJIBHOT'O
PATMOMO/IYJISI BECIIMJIOTHOTO JIETATEJIBHOT'O AITITAPATA (BIIJIA)
B COCTABE AKTUBHOI ®A3UPOBAHHOY AHTEHHOH PEHIETKU (ADAP)
B IITPOKOM JUAITA30HE YACTOT

AHHOmauus. Ha cospemeHHOM amane passumusi cucmem paouoynpasieHust U ces3u 0Cmpo cmoum 6onpoc 00
onmumu3ayuu paouodieKmpoHHbIX YCmpoticme 8 MUKpoMody/ibHOM UCNOJIHEHUU 8 WUPOKOM duanaszoHe uacmom
8 cocmage A@AP c yenvio CHUMCEHUS IKOHOMUUECKUX 3ampam 3a cuém yHupukayuu u MH020 pyHKUUOHATbHO20
ucnonws3osauus. Ipu smom ecmos HeoOX00UMOCMb 8 onMuUMU3ayuu pabomst N0d KOHKpemHbsle cneyuuuecxkue 3a-
dauu ¢ yuémom paduomexHuueckoli paszeedxu, onpedeneHUst MeCIMONOJIONCEHUS] UCMOUHUKO8 pAJUOU3YyUeHUsI NPO-
MUHUKA U NOCMAHO8KU paduonomex. B daHHoli cmamoe Ha 0CHO8e AHANU3A XAPAKMeEPUCMUK U38ECMHbIX paduo-
cucmem npeonazaromcs PyHKYUOHATbHbIE CXeMbl U KOHKPEMHble mexHUUecKue peuleHus nocmasieHHoix 3adad.

Kmouessie crosa: paduomodyns BIUIA, paduomexHuueckas passeokd, onpedesieHue MechonoiomeHus ho pa-
duocuzHany npomMueHUKa, PYHKYUOHAbHbIE CXeMbl 00pabOmMKU paduocuzHaia 8 paduo-modyae, KOMNOHOBKA pa-

duomodyneii 8 AOAP 8 wiupokom duanasoxe uacmom.

B cooTBeTCTBUM C [1, 2, 3, 4] MBI yCTaHOBUIU OTI-
TUMaJbHbIEe PAAMOTEXHUUYECKME TapaMeTphl
st paguo-monyiis BITIA u mepBuYHbBIE BO3SMOXK-
Hble (QYHKIMOHAIbHbIE CXEMBI C YUETOM MCITIONb-
30BaHMSI B IIMPOKOM [Maria3oHe 4acTOT IJis pa-
IVOYTpaBJeHNs], pPaAuOCBSI3U U HaBUTAIUU C
ornpeneneHMeM MaKCMMyMa MO CKPBITHOCTU Tepe-
IlaBaeMOro CUTHaja ik CpefCcTB paguoTexHuye-
ckon pasenku (PTP). [Ipu aTomM, MakcuMaabHas
CKOpOCTb Mepefaun uHpopmaiyu B peskume BPSK
ObTa ompepeneHa B 38-50 M6uT/ceK, B pexkxume
QPSK B 76-100 M6uT/cek, a B pexkume QAM B 114
-150 Mo6wut/cek. TakToBass 4acToTa IUCKpETHU3a-
LIV TOJIKHA ObITH OT 114 mo 150 MI'11, uTO CBSI3aHO
C He06XOAMMOCTHIO HAJIMUMS 3 TAKTOB Ha CUMBOJI
C LeNbI0 MCKIIOUEHMS] OUIMOKM IUCKpeTU3alun
TpU BBIMOJIHEHUM TeopeMbl KoTenbHUKOBA. AHa-
joro-udpoBoit mpeobpasosatesnb (ALIIT) momkeH

MMeTbh Pa3spsIaHOCTb B 13-14 6GUT AJ1S TTOBBIIIEHNS
TOUYHOCTHU OMpeJieieHUs CMeleHus 4acToTel [1o-
Iiepa, ¥ BpeMeHM [IPUXoJia CUTHAJIOB [JIsi HaBUra-
LMK 33 CUET UCIIOJAb30BaHMUS CIUIaliHOB. Kpome
TOr0, MBI ITOKa3aJiM BO3MOXXHOCTb pa3MelleHusI
pafnosaeMeHTOoB [ y3710B BITJIA Ha natax npu
HaJIMuMy pasMepoB He GoJiee, YeM y aHAJIOTOB U
MPOTOTUIIOB, M TIpUBEIU IEPBUYHbIE COOTBET-
cTByWOIIMe QYHKIMOHANbHBIE cxeMbl. [lanee B [5,
6] MBI paccMOTpenM ONTUMM3ALUIO Paguo-MO-
myist BITIA Ha ocHOBe BbI6Opa KOHKPETHO (PyHK-
IIMOHAJIBHOM CXeMbl M KOHCTPYKTMBHOTO pa3Me-
[eHUs PaguO3TeMEeHTOB C YUETOM MHOTO(DYHK-
IMOHATBHOCTY U MIMPIIOTPeba, Tak Kak 3TO IO3BO-
JiIeT 3HAYUTEIbHO COKPATUTh U3AEPKKU T10 U3TO0-
TOBJIEHUIO ¥ OBICTPO OCYLIECTBUTH IKCIIEPUMEH-
TaJbHYIO IIPOBEPKY PEXMMOB paboThl. [Ipy 3TOM
ONTUMM3ALNSI IPOBeeHa C YYETOM CpaBHEHMUS C
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CYLIeCTBYIIIMMM aHaJIoTaM¥ UM MPOTOTUIIAMU.
Momumo ¢yukumu BITIA o HaBegeHUIO Ha 1IeJib,
10 ONTUYECKOMY M300PaKEeHUIO TIPU UAEHTUDU-
Kalyy 1o Mmomobuio o6pasa, Uau dyepe3 KOMaH/-
HYI0 PaJMOJVHUIO OT KOMaHJHOIO ITyHKTAa yIIpaB-
snenus (KITY), ctout Bompoc onpeneneHnst MecTo-
nosioskeHus KITY mpoTuBHMKA MM UCTOYHMKA 10~
MeX IO PagMOCUTHAIY C 1eJIbI0 UX YHUITOXEHMUSI.
IIpu ucnionb3oBanuu ogHoro BIUIA niig pemeHust
3TOIi MPO6IEMBI CJIeTyeT UCII0Ib30BATH AKTUBHYIO
(dasupoBaHHYIO aHTeHHYIO pemeTKy (ADPAP), Ko-
TOpasi MYyTéM CKaHMPOBAaHUS IO yIAaM [Aua-
rpamMmbl HampasieHHOCTU ([JH) aHTeHHBI M03BO-
JIIET OCYLIECTBJIATh 0030p OKPYXKAIOUIETO ITPO-
CTpaHCTBa U GOPMUPOBATH TeeHTAI[MOHHYIO Xa-
paKkTepucTuKy. TeM caMbIM OOecreuYrBaeTCs
oIpeneeHe MeCTOMNO0JIOKeHSI C HaBeJeHeM Ha
MCTOYHUK U3aydeHusl. [IOHSITHO, 4TO Ko3bduim-
eHT ycuiieHus aHTeHHbI BITJIA B 5TOM Ciryuyae oj-
SKE€H OBITh TOCTATOUHBIM, UTOOBI [0 YPOBHIO MOIII-
HOCTU MPUXOLSILETO CUTHAJIA BBIAEIUTH €ro U3
ITYMOB Ha 3aJaHHOM paccTossHuu. OqHaKo auara-
30H yactoT KIIV npoTMBHMKA IS yIIpaBIeHUS

BITJIA MOXeT 6bITh OT COTEH MeTrarepii A0 JecsITKa
rurarepi. JTO ITOApasyMeBaeT pa30ueHye BCero
MpeaIoaaraeMoro AuamnasoHa 4acTOT Ha JIMTEepbI
1O Hecyllell 4acTOTe TOJ, I0J0CY MPOIyCKaHUS
A®DAP. IIpu 3toM, ueM 6oJbiie miomans ADAP,
TeM BbIllle KO3DPULIMEHT YCUIEHUSI aHTEHHbI U
COOTBETCTBEHHO CEJIEKTUBHbIE BO3MOXHOCTU IO
BBIJE/JIEHMI0O MECTOIIOJIOKEHUSI  paAMOCUTHaja
nmpoTuBHMKa. OpHako maomagb AGAP orpaHnun-
Baetcst pasamepamu BITIA ¥ HajimuMeM MecTa pac-
rnojokeHuss. Kpome Toro, skejaateybHO obecre-
YUTh TaKoe OTAejIbHOe ycrosHeHye 1iaTbl AOAP
B IIMPOKOM AManasoHe 4aCTOT, KOTOpOe MO3BO-
JIsIo 6bI 06eCeunTh MPOCTOE TEXHOJIOTMUECKOe
MCITIOJIHEHME C OBICTPON 3aMeHOi AJIsl coKpalle-
HMS pacxonoB. [Ipy pacuéTax BO3MOXKHOIO Auarna-
30Ha ADAP s BITIA 6ygeM MCXOIUTh U3 U3BECT-
HbIX aHAJIOTOB ¥ IPOTOTUIIOB, UTO TIPU CPaBHEHUU
MOKaKeT MpPeuMYyIIeCTBO IpejjiaraemMoro peiie-
Hus. Tak B auamnasoHe no 1 I'Tu gist cesisu GSM900
ucnonb3dyetcs: anTeHHa Tpakt X800 (pucyHOK 1).

Puc. 1. Bug antenns TpakTt X800

Hiuoke B Tabuile 1 mpuBeeHbl TapaMeTPhl TAKO aHTEHHBI.
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Tabmuua 1

ITapameTpsl anTeHHsbI TpakT X800

HaumeHoBaHWe napameTpa
[wnano3oH pabouunx yactot, My
HanpsikeHue nuTaHus, B
KoadduuneHT ycunexus, ab
BrixogHoe conpoTusneHue, Om
OnuHa kabens, M
CoeguHuTensb
FabapuTHbIE pasmepsl, 4IMHA X WWWPKUHA, MM
Bec, r

Pafnuaa TAMAANATYVNA NKNAKAKIINATN RNRAVYA O

U3 TexHUYECKUX XapaKTepUCTUK CIeAyeT, YT
CTOPOHBI KBajpara naty aHTeHHbl TpakT X800 He
MMEIT OAMHAKOBBIX pa3MepoB. IlomBomka BO3-
OY>KIeHUs] cUTHaJIOM (TTpoTuBodasHast aIs maTd

AHTeHHa TpakTt X800
3Ha4yeHue napameTpa
800-950

He Tpebyetcs

50

SMA (M)
246x132
26

AN 470

aHTeHHbl TpakTt X800) c yria maTy rOBOPUT O
HaIMuMy KPyroBoii momsipusanyyu. Co6CTBEHHO
9TO CTAaHIAPTHBIM BapUaHT MOJyYeHUS] KPYyroBO
TIOJISIPU3ALMU 110 PUCYHKY 2 [7].

a-A

A

[IomockoBas
JINHUS

Puc. 2. ITaTy ¢ Kpyrosovi nonsipusanyein

CrnengyeT OTMETUTD, UTO OIS CpefHel Hecylen
yacToThl B 875 MI'1, pa3mep CTOPOHBbI KBajparTa
OHOTO TaT4 MOJDKEH ObITh, IIPU HAJUUUU BO3-
JIYITHOTO 3a30pa C MeTa/VINYeCcKol TOBEPXHOCTHIO
(«3eMII€T»), opsiaKa
M2=c/(2xf)=(3x10%m/c)/(2x0,875x10°T11)=17,14 cm.

Tak Kak pasmepsl IO AMaroHaau MaTd aHTeHHbI
TpakT X800 MeHbI1Ie 3TO BeIMUNHBI, TO 3TO TOBO-
pUT O IPUMEHEeHUU AU3TeKTPUIeCKOTO HATIOTHU -
Telsd B 3a30pe MeXAy IaTd M MeTa/uIM4ecKou

MMOBEPXHOCTbI0. YUMThIBAss auaroHadib B (12,3
cM+13,2 cm)/2 =12,75 cm aj1st maTy aHTeHHbI TpakT
X800 MbI MO’KEM ITPUOIMU3UTETBHO BHIUMCIUTD CO-
KpallleHe pasMepoB 3a CYET IUIIEKTPUUYECKOro
HATIOJTHUTEJISI C YYETOM CTOPOHBI KBajApara IMaTy
9,015 cM 3a cuéT mesieHMs pa3Mepa rMIoTeHy3bl Ha
212 To ecTb, CTOpPOHA KBa/ipaTa MaTy ¢ yYETOM M-
37IeKTPUYECKOT0 HAIMOJHUTENISI MeHbIlle CTOPOHbI
KBajipata B 17,14 cm ajist Hecyliei 4acToTsl 875
MT'; mpu BO3aymiHOM 3a3ope B 1,9 pa3sa.



AKTyaJbHBIE UCCIeOBAaHUS ¢ 2023. N250 (180)

&Y TexHUYecKe HAYKH | 29

IToHgTHO, YTO AJs MUconab3oBaHuss ADAP Ha
ocHoBe aHTeHHbI TpakT X800 Kak OmHOro 3je-
MeHTa IoTpebyeTcsl KaK MUHMMYM YeThbIpe TaKuX
aHTEHHBI /151 YIIpaBJIeHMs JIydoM. B aTom cirydae
pasMepsl 6yayT He mMeHee 59,2 ¢cm x 26,4 cM, U

“ MOYTA POCC

IIpu stom BIUVIA umeeT ciaepymwoue xapakre-
PUCTUKU:

1) TexHuuyeckme XxapaKTEePUCTUKN:

e  DKMIIAX: 2 yejioBeKa (BHELIHUI SKUIIAXK);

e  I'py30IOabEMHOCTD: 35 KT (cepTudUKaIm-
OHHasl), 50 Kr (TecToBas);

e  JlnuHa: 3,9 m;

e  Bricora: 1,2 m;

e  MaxkcumanibHasl B3/l€THass macca: 185 kr
(ceptuduranmonHas), 200 kr (TecToBas);

e  Macca ToriMBa BO BHYTpeHHUX Oakax: 44
KT (55 )1 6eH3MHA);

e CwioBag yCcTaHOBKa: 1 x pOTOpHO-NIOPII-
HeBoit IAE50R-AA (aHri1.) pyc.;

e  MommHocTb gBuraTeneii: 1 x 37,3 kBt (51 1.
c.) ipu 7750 06/MuH.

2) JIéTHble XapaKTepUCTUKIA:

e MakcumaabHO JonycTuMasi CKopocTh: 130
KM/Y (Ha BBICOTE 2 KM);

00mMit KO3pOUIIMEHT ycuneHust coctaBut 14 nb
(8ub+6nb).

A®DAP Ha ocHoBe Tpakrt X800 pasmepamu 59,2
M x 26,4 CM MOXKET IIPUKPEIUISIThCS TOJIBKO Ha 60-
KOBble MOBepxHOCTM BITJIA BepTOAETHOTO THUMA
BAC 200 (pucyHOK 3).

EW-X074-U

Puc. 3. BITVIA BAC 200

*  MakcumanapHas CKOpOCThb: pacyétHas 160
KM/4;

. ITpakTnueckas manbHOCThL: 400 KM (TIpM
yIIpaBJIeHMM 110 LleTIoYKe CTaHLMI1), MaKC. yoanéH-
HOCTh OT ITY 27 km (cepTudukainmonHas), 80 km
(TecToBas);

«  IIpakTuueckuit motosok: 3500 m;

*  Craruyeckuii noronok: 2000 m.

Taxk kak ADAP u3 4-x snemeHnToB Tpakt X800
MOXXHO YCTaHOBUTb TOJIbKO c60Ky Ha BIIJIA BAC
200, To B aTOM cityuyae BITJIA moJikeH mepuonuue-
CKM pa3BOpPauMBaThCSI 60KOM K MCTOUHUKY MU3JTY-
YyeHUsl pafMOCUTHA/Ia IPOTUBHMKA.

AHaJIOTMYHO MOKHO YCTaHOBUTH Takylo ADAP
Ha BIUIA tumna Opnan-10 (pucyHOK 4) C TOW ke
HEeOOXOMMOCTbIO TepUOoIMUYeCKM pa3Bopayu-
BaTbCsl G0OKOM K UCTOYHUKY U3TYYEHUS, TO €CTh
MCIIOIb30BaTh PEXUM 6appakMpOBaHMUS 110 MeCT-
HOCTM BJIOJIb JINHUY CONTPUKOCHOBEHMSI.
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JIETHO-TexHUYeCcKMe xapakTepucTuku OpiaH-
10.

OCHOBHbIE XapaKTePUCTUKN:

. BanétHas macca — 14 kr

. Macca 1osie3HO#t Harpy3ku — Jio 5 KT

«  Juratenb — JIBC (6eH3uH A-95)

« Crmocob6 crapra - ¢ pasbopHON KaTa-
MyJIbTHI

. Cnoco6 nmocaaky — Ha mapauioTe

. BosgymHas ckopocts — 90-150 kv/u

. Maxkc. MpoJo/KUTENTbHOCTD TTOETa — 16 U

. Maxkc. [anbHOCTb TIpUMMEHEHUSI KOM-
iekca — 10 120 KM OT Ha3eMHOM CTaHLIMM YIIPaB-
neHwust (1o 600 KM B aBTOHOMHOM peskuMe)

. Makc. BbICOTA TII0JIETA Hajd YpPOBHEM
mops — 5000 m

. Makc. momycTuMasi CKOPOCTb BeTpa Ha
crapte — 10 m/c

+ [IluamasoH pabouux TeMIlepaTyp y IIO-
BepxHOCTHU 3eMyiu OT —30 g0 +40 °C

Mopgudukanyst — Opnas-10

Pasmax kpbisa, M — 3,10

IOnuuaa, m — 1,80

BricoTa Kopryca BITJIA, mopsinka 0,25 - 0,28 m

Macca, Kr:

e mycroro — 12,5

. MaKCUMa/ibHas B3JIETHAs — 18

Tun gBurarenst — 1 IBC

MOoUIHOCTD, JI. €. — 1 X

Kpeiicepckas ckopocTb, kM/4 — 100-150

[MpakTnyeckas JajibHOCTh, KM — 600

Pamnyc gevictBust, km — 50-120

[Ipomo/mskuTeabHOCTb Hoseta, 4 — 10-18

[TpakTnyeckuii moTonok, M — 6000

IToHsiTHO, uTO aHTeHHa TUIla TpakT X800 He B-
JIsIeTCSl ONITUMAaJIbHOI JJI UCTI0/Ib30BaHMSI B Kaye-
ctBe ADAP 115 onpeneneHUss MeCTOMOIOXKEHUS
pagMiocurHajga OT MPOTMBHMKA, TaK KaK JKeja-
TEeJIbHO 00ecIeunTh YIIpaBjieHue Io ¢ase s
Kaxgoro nmaty AOAP, 4yTO MO3BOJISIET NPUHUMATD
JII0OYIO TTOISIPU3AIMIO C OTKIOHEHUEM jTyda +60°.

Hanpumep, B ciiyuae ADAP storo guamnasoHa
4acToOT Ha 8§ maTy (C IPYTMM DAacIOIOXKEHUEM U
BO30YKIEHMEM MaTy) C pa3MelleHMeM ITpUEMOIIe-
peamiIux IUIaT, MOABOIKON IieiidoB mJs pa-
IUMOCUTHAJIOB K KaskAoil rmaTy, 6y;eM MMeThb BUJI,
TOKa3aHHbBIN HA PUCYHKE 5.
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. Mpuemo-nepe-
Natu 1 1
: DaTYuK 3
1
! 1
Mpuemo-nepe- '
1
[aTymK 2 [
_________ . e e =
Natu 5 Natu 6

MNatu 4

Puc. 5. AOAP Ha 8 maTtu

[Tpu 3TOM IIpM TOM 3Ke OU3JEeKTPUKe B 3a30pe
1151 AOGAP 13 8 maTy MbI € YUETOM CTOPOHBI KBajl -
para matu 9,015 cm 6ymemM uMeTh pasmepsl 37,3
cMx18,66 c¢cM, BMecTo 59,2 ¢cM x 26,4 ¢cM Ipu UC-
1oJyib30BaHMUM aHTeHHbI Tpakt X800. OgHako i
COKpallleHMs pacxo0B, IPU 3TOM >KeJlaTeJIbHO UC-
M0/b30BaTh YHUGMUIIMPOBAHHbIE PaIMO-MOIYJIN,
Hampumep, Halleir KOHCTPYKIuu [5, 6], KOTopbie
MO>XHO MCII0/Ib30BaTh HE TOJIBKO B JaHHOM JiMara-
30He yacToT. [Ipy 3TOM pa3Mep IiaT Halllero pa-
IMO-MOyJIsI cocTaBisieT 13,5 cMx7 cm (6e3 yuéra
BO3MOXXHOCTM JalbHeiIeir MUKPOMUHUATIOPU-
3anuun). B 3TOM ciayuyae mpu MUCMOAb30BAHMUM Ha
maTtd (quamasoH ot 522 MI'n mo 1142,5 MI'm) mo
IBYX TIpUEMOIIEPEIATUMKOB JJISI 00ecIeuyeHus
JII00071 TIoNISIpU3aIu Mbl 6ymeM umeTh a1t ADCAP
13 8 matu pasmep 56 cM x 28 cM. OJHAKO, MOXKHO
ucnonb3oBaTb AQGAP ¢ 1ByMS maT4, YTO OTMEUEHO
Ha PUCYHKE 5 KOPMUYHEBBIM LIBETOM, IT0 aHAJIOTUM
¢ BapuaHToM aHTeHHbI Tpakt X800. 3mech BO3-
MOykHa paboTa B guamasoHe yke oT 250 M1 mo
500 MT1i mpy COOTBETCTBYIOIIEM AMI3JIEKTPUKE B
BO3JYITHOM 3a30pe MeXIy IaTd ¥ MeTajuimye-
CKOJl TOBEPXHOCTbIO. DTO MOXET ObITh HEO0OXO-
VMO He TOJIbKO JIJIS CBSI3U M PaiMOyTIPaBIeHUs OT
KITY, HO HampuMeDp, AJist O6HAPYKEeHUS PagOCUT-
HaJla MPOTUBHMKA U BBISIBJIEHUSI €T0 MeCTOI0JI0-
SKEHUSI C ITOMOIIbI0 HeCKOIbKUX BITJIA, uTo GymeT
MOKa3aHO HeCKOJIbKO HILKeE.

[ToHSITHO, UTO HpM LWIKMPOKOM AMaria3oHe ya-
CTOT HaM TOTpe6GyeTcs COOTBETCTBYIOUIMIT OU-
37IeKTPUK [aloliuii 3KBUBAJIEHT B yBeIMUYEHUU
pasmepoB naty. Tak, Ijs1 cpeHeli 4acToThl B 875
Ml TpebyeTcss yBeJIMYEHME pPAa3MeEpPOB [IJis
Halero ciayvas ¢ 14 ¢cm o 17, 14 ¢cm, To ecTb B 1,22
pa3za BMecTo 1,9 pasza Kak Ajsg aHTeHHbI TpakT
X800 co croponoit kBampata 9,015 cm. OTO

COOTBETCTBEHHO BeJIET K yBeJIMueHUI0 Ko3huim-
eHTa yCcuJieHMsI aHTeHHbI ¢ 14 gb mo 15,9 nb, 3a
CYET YMEeHbIIeHUS TVIOTHOCTU IU3IeKTPUKA, KO-
TOpbIN Haér norepu. Hamo OoTMeTUTh, UTO MpU
BO3JYLIHOM 3a30pe aHTeHHa U3 4-X MaTy MOXeT
uMmeTb Kodbduiment ycwienuss B 14,5 nb c
KCB<1,2 [8], a 3 BOCbMM ITaTY COOTBETCTBEHHO He
MeHee 17 gb. TIOHSITHO, YTO B HAalleM Ciay4yae Mmpu
OTCYTCTBUM AMINEKTPUKA pa3Mephl MaTtd OyayT
MMeTb pa3Mepbl CTOPOH B 14 CM U COOTBETCTBO-
BaTh cpenHeit uactore 1067,5 MI'1L ¢ paboToit B 11o-
joce oT 992,5 MI'u mo 1142,5 Ml mpu mosoce
MpoITycKaHus aHTeHHbI B 150 MI'1] Kak y aHTeHHbI
TpaxTt X800. OpHako, BCTABISAS Wi youpasr ou-
37IeKTPUK Pa3JIMYHOTO TUIa (MU 3aTI0THEeHMST) Mbl
MOXXeM YBEIMYMBATb AyarasoH pabotrel ADGAP c
TIOHIVKEHMEM HeCYyIIeil 4acTOThbl, B JTaHHOM CJTy-
yae MpU BCTaBKe B 3a30p OMIIEKTPUKA aHTEHHBI
Tpakr X800 Mbl MOXeM pacIIMPUTh OMAIa30H
IaHHOTO BapuaHTa ADAP (m1atu co CTOpOHO B 14
CM) C IIOHVDKEHMEM YacTOThI A0 522 MI'1. B utore,
o61Iuit quamna3soH paboThl aHTEHHBI, 32 CUET M3Me-
HEeHMSI IU3JIeKTPUKa B BO3AYITHOM 3a30pe ADAP,
CcoCTaBUT OT 522 MI'ly mo 1142,5 MI'Li. 9To 103BO-
JISeT CHU3UTD JIUTEPHOE AeleHue aHTeHH. OTMme-
TUM, 4TO GajaHCHBI MomynsaTop AD8346 moxeT
paboTtaTh B guamnasone ot 0,8 I'Ti go 2,5 I'Ti1, 31O
obecrieunBaeT BO3MOKHOCTb €r0o NMpUMEeHeHUs B
KauecTBe (opMMpOBaTesiss TeTepOAVHHON uYa-
CTOTHI 151 AuanasoHa ot 0,5 I'Th mo 2,8 ITu npu
CMelleHUM pPaAMOCUTHAAa Ha MOPOMEXYTOUYHYIO
vactoTy nopsigka 300 MI'h. Eciu mcmosib30BaTh
COBMECTMMBII MO0 KOHTaKTaM OaJlaHCHbBI MOLIY-
nsatop AD8349 ¢ guanasoHom ot 0,8 ITy mo 2,7
[Tu, To gMuanasoH NMPUHMMaeMbIX CUTHAJIOB MO-
skeT coctaBuTh oT 0,5 I'T1 7o 3 ITu. Co6CcTBEHHO
9TO COOTBETCTBYET JIUTEPE OLHOTO0 YaCTOTHOIO
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JuanasoHa TaKoil MMKpPOCXeMbl MpuéMornepeaT-
ynuka Kak AD9361. Orcioga Mbl BUOAMM, YTO OTpa-
HMYEHME T10 YaCcTOTe CBSI3aHO C BBIOOPOM pasme-
poB matu aHTeHHbl AD@AP. B maHHOM ciydyae Ha
Kaxapiit maty AOAP mpuxoguTcs 1o 2 MpuéeMo-
nepemaTuyMka ¢ obecrieueHueM J060ii MMoOasIpuU3a-
LMY 32 CUET M3MeHeHusT gasbl. Tak Kak ADAP co-
CTOUT M3 MHOTOCJIOMHBIX IMeYaTHbIX IUIAT, TO UX
U3TOTOBJIEHNE U CTOMMOCTb HEeBBICOKA, U IJIaBHOE
- 3TO 00ecIeunTh COBMeEIeHMEe B MeCTaxX IO CO-
eJMHEeHUSI K paAuo-MOAY/ISIM M BO3MOKHOCTD
CMeHBI AM3JIeKTPUKa B 3a30pe MeXAy maTy U Me-
Ta/UIM4YeCcKo TIOJIJIOKKOJ. Bot MO3TOMY

TpebyeTcsl ChEMHAs KOHCTPYKIMS IOACOeduHe-
HMS [IeYaTHOM MHOTOC/IOVHOM nnathl ADAP K pa-
IMO-MOJYJISIM, MU3TOTOBJIEHME KOTOPOIt MPOCTOe B
TeXHOJIOTMYECKOM IUIaHe U IO03BOJISIeT OcCylie-
CTBUTb MaCCOBOE€ JellIEBOe TPOU3BOACTBO.

Ha pucyHke 5 mogcoennHeHue 3J1eMeHTa BO3-
OYy>KIeHMs BOMHBI K ImaTu ADAP mist mpuéma pa-
IMOCUTHA/Ia Ha BEPTUKAIbHYI U TOPU3OHTAJb-
HYIO TIOJISIPM3aLyio 06ecrieuymBaeTcs IBYMSI TIpUE-
morepegaTymMkamu. [Ipuuém Kaskablil mpuéeémorie-
pefaTunK YHUGULUMPOBAHHOTO PaayO-MOMIYJIS
uMeeT no 4 mManomymsamux ycuaurtenss (MIOIY) c
pacriososkeHueM Kak Moka3aHo Ha pUCYHKe 6.

f © -

Ycumurens 2

= e .

Ycumurens 1

Panno-momyns 1

IMaru 3 nna Bapuanta ADAP ¢ Hecymumu gacto-

Tamu oT 1142.5 MI'ty no 2170.75 MI'g

Iaty 4 nnst BapuanTa ADAP ¢ Hecynmmu yacTo-
Tamu oT 1142.5 MI't 5o 2170.75 MI'p

Panno-momyns 2

Yeunurens 1

b e =

VYceunurens 2

Puc. 6. PacionoxeHue YCMHMTEHeﬁ Ha IuTtaTax YHI/I(I)I/I]_[I/IDOBHHHOI‘O paono-monyiis

Ilpn pabore B nmamasone 1142,5 MIu mo
2170,75 MTI'n (4 maTy Ha 2 paiuo-MOAYJIST) Ha KaK-
IbIit TaTu 6yaeT MPUXOIUTHCS TI0 IBa MeCTa ITO/I-
COeMHEeHUS K yCUTUTEISIM JJ1s1 TIOTy4YeHUs KPpyTo-
BOJi Tolspu3aluu (MecTta COefVMHeHM 0003Ha-
YeHbI XKENThIM LIBEeTOM). Ha HI/OKHEN 4acTy MHOTO-
cnoriHoM tiaTel AOAP, KOTOpasi IBASIETCS OTAEIb-
HbIM 3JIEMEHTOM OO0Ieii KOHCTPYKUUU, GYIyT

pacriosaraTbCs B MEeYaTHOM BUIEe COTJIacylollue
TOJIOCKOBbIE 37IeMEHTBI JJIs1 MOJyUYeHUs Jydllero
KCB u ¢asoBoro corjiacoBaHusl.

Ha pucyHke 6 3eJI€éHBIM IIBETOM OTOOPaKEH
naty AGAP Ha Hecylux 4acTOTax B [1oj10ce OT 522
MTI'1 go 1142,5 MI'L. IToHSITHO, YTO IJI MaT4y Ta-
KOTO AMaria3oHa He MOAXOAUT MeCTa COeIHeHU
C IulaTamy paguo-monmyient c¢ maty ADAP B
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nuarasone 1142,5 MTI'u oo 2170,75 MTI'11. TTosTomy
Ha pUCYHKe 7 ITOKa3aHO pacIojioKeHe CyMMaTo-
poB u genutenei Bapuanta AOAP s nmatyu B gua-
masoHe ot 522 MI'n go 1142,5 MI'l, KoTOphle

pacmnosaraloTcs Ha COOTBETCTBYIOUIEM CJI0€ MHO-
rOCJIONHOJ [IeYaTHOJ IIJIaThl M 00eCIIeUMBalOT HO-
Bble COeOMHEHMS C IMaT4 (0603HaUeHbl YEPHBIM,
rOTyObIM, KPACHBIM ¥ 3€JIEHBIM I[BETOM).

ITatau ADAP ¢ nuanazoHoM dacTtoT oT 522 MI'n no 1142,5 MI'ny ¢ yuéToM AndIEeKTpUKa

UIuTenb 1
Ven- Yeunurens 2 Ve e Ve
- -
TCIb ITonockoBbIit cymmatop 1 TCJb
4 < | TIpH Tiepesade (1enuTens 3

Ha ipuém) Ha Tutate ADAP.

Panno-momyns 1

[TonockoBsiit cymmatop 3

@<= upu nepenaye (nenurens
Ha npuéM) Ha mate ADAP.

ITonockoBsrii cymmatop 4

===1 IIpH nepenave (IeITUTEIb ===

Ha npuém) Ha riate ADAP.

Panuo-monyns 2

ITomockoBbIit cymmaTop 2
Yeu- y p Yen-
. <> TIpH niepeave (IeTUTeNnhb -
Ha npuém) Ha tuiate ADAP.
TeJb Teb
3 4
Yeunurens 1 Vewnurens 2

Puc. 7. PacnionoxkeHnue paguo-monynei mog naty AOAP nuanasona ot 522 MTI'n no 1142,5 MI'11 (KOHTYp KO-
PUYHEBOTO IIBeTa). 34eCh Takke yKa3aHo pacronoxkeHuss CBY pazbeMoB TuMa «3allenKka» (BUA, TAKOM KOH-
CTPYKLIMM ITOKa3aH HEeCKOJIbKO HIDKe puc.15) nopcoenuHeHMs K natd (Kpy>kOUKM 3eJI6HOTo, UepHOTro, Kpac-

HOTO U roIy6oro 11BeTOB). it BapuaHTa ot 250 MI't -500 MI'1; cyMMAaTOpOB (enuTesieit) Ha MHOTOCTOMHOM

revaTHoJ maTe AOAP 6yger 60blie B COOTBETCTBUM C HOBBIMM MECTaMM IMOIK/IIOUEHNS K ITaTy

IOBa MIY (ycunutens 1 n 2) Ha ruiaTte 2 mnep-
Boro pagmo-mopyas depe3 CBU pasbémbl TuUna
«3auenKa» (KPYy>KOUKM XKENTOTO 1BETA) MOSKIIIO-
YaloTCs K 1aTy (Toyry6oii IBET COeAMHEHUS Ha PU-
CyHKe 7) yepe3 cymmMmarop 1 mpu nepepauve (nenn-
Tesb IIPY MpUEMeE), KOTOPbIi HAXOAUTCS B HUKHE
YacTM MHOTOCJIOVHONM TmevaTHOl TiaTel ADAP.
IOsa MIIY (Toxke ycunutenu 1 1 2) BTOpOro pagmno-
monyns 4depe3 CBY pa3b€Mbl TuUIla «3alleaKka»
(KPY>KOUYKM >KEITOTO LIBETA) MOAKIIOYATCS K ITaT4
(3en€HbIN 1IBET COeIMHEHUSI Ha PUCYHKe 7) uepe3

cymMmarop 2 Tpu nepenave (OeJaUTeNb OPU TIPU-
€Me), KOTOPbIIl HaXOJAUTCS B HYDKHEN YacTy MHO-
rocjoiiHoi neuatHoi niaatbhl ADAP. [lanee oguuH
MIIY (ycunutens 4) OT epBOr0O pagno-MOgy/s U
oguH MUY (ycunurtens 3) OT BTOPOTO paguo-Mo-
IyJis (MMerollye OAMHAKOBYIO (asy) c JieBoit cTo-
POHBI MOJKIIOUAIOTCS K MaTy (YEPHBIN IIBET CO-
eIHeHUsI Ha pUCYHKe 7) yepe3 COOTBETCTBYIONI NI
MOJIOCKOBBIN cymMMatop (meaurtenb) 3. OcTaB-
mmiics ooy MIY (ycunnuTens 3) OT IepBOro pa-
Iuo-mopynsa u MIIY (ycunurtens 4) OT BTOPOIO
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panuo-Moznysst (OHM HaXOJSTCsS B IpoTuBodase K
MIIY moakar4YaeMbIM C JIEBOW CTOPOHBI) TaKkKe
yepe3 CyMMaTop (OennTesib) 4 MOACOeINHSIIOTCS K
1aTy C IIpaBOy CTOPOHBI (KPaCHLIN LIBET CoeiuHe-
HUS Ha pucyHke 7). [Ipuém u nepepava MIIY mnn
ycuimreneir MOmHOCTM (YM) OCYIIeCTBISIIOTCS
yepes KIOUM Ha iaTe 2 (pucyHok 8). IIpu nepe-
nIaye ¥ paboTe B KaUeCTBE MCTOYHMKA ITOMEX IJIst

YCUJIEHUSI MOIIHOCTM MOXKHO WUCIIOJb30BaTh,
Hanpumep, ycunnrteab MAAM-009286 ¢ nuamaso-
Hom ot 0,25 I'Tu go 4 I'T1, nmutaHueM 5 B, MOIIHO-
cTbio 27 nbm u ycunenuem 15,5 nb.

PacrnionoxeHue AByxX AT paguo-MOIYIIS MO/
matoii AQGAP, obecrieunBalomyX IpMUEM U Irepe-
Jauy, IOKa3aHO Ha pUCYHKe 8.

CBUY pa3bpéM THMma «3amménKa Wi HHOE COeTMHEHNE

A®DAP ¢ 0JI0CKOBBIMH ITaTY U 3JIEMEHTAMH COTIACOBAHUS

l \/ |
L1 |
I MHorocofiHas nedaTHas miata 2 I
CBY YM VM | | cBu
- HSSR- 5
pasb pas
o Tpaunchopmarop ETC1-1-13 7110 o,
sa buneTp 3a-
ménka MITY MIITY ménka
|

I MHorocoiitHas nevarHas nnara 1

PanyosneMeHTEI yCTPOKCTBA yIIPABIIEHUS.

Puc. 8. Bup mpeajiaraemMoii KOHCTPYKIMY paauo-moayJist mog naty AOAP c60Ky

IIpn
CyHKe 9.

9ToM Iiata 1 ¢ paguosnemeHTamu u IVIMC B TOMOJOTMYECKOM M300paskeHMM IMOKa3aHa Ha pu-

] ] Ii!‘:'ll u;" IRTTTOTTTIIV IRV
e i é’ZEh

Puc. 9. [Inata 1 B TONOJOTUM C OAHOCTOPOHHMM pa3MellleHMeM paano31eMeHTOB

O,ElHOBpeMEHHO, miata 2 ¢ paanosjieMeHTaMI B TOIIOJIOTUM IIpeacTaB/ieHa Ha pUCYHKe 10.



AKTyaJbHBIE UCCIeOBAaHUS ¢ 2023. N250 (180)

&’ Texupaeckue HayKH | 35

Puc. 10. [Tnata 2 B TOMOJIOTUYECKOM 1/1306pa)KEHI/II/I C OOTHOCTOPOHHMM pa3MelleHeM paano3JIEeMEHTOB

O6mmmit Bug ADAP 13 32 maTy Ha 4acToThl OT 1142,5 MTI' mo 2170,75 MI'1; u pasmepamu 56 cmx28 cm

MoKasaH Ha pucyHke 11.
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Puc. 11. AGAP u3 32 maTu Ha 4acToThl OT 1142,5 MTI'11 mo 2170,75 MI'11 1 pasmepamu 56 cmx28 cm

It cpaBHeHMS HaJl0 OTMETUTh, UTO B aMaria-
30He 1142,5 MI'n, mo 2170,75 MTI'L HaxomsTCs
HaBUTALIMOHHbIE CUTHAJbI TAKUX CUCTEM HaBUIa-
uuu kak GPS, ITTTIOHACC, Galileo, Beidou, a Takke

curHan GSM1800. IIpumep, HaBUTALMOHHOTO TO-
MEeXOyCTOMUYMBOrO MNpMUEMHMKA pasdmepamu 130
MM X 130 MM x 22 MM, pabOTaIOIIEro B 3TOM Ke
JIMara3oHe YacToT, TOKa3aH Ha puUCyHKe 12.
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Puc. 12. HaBuraumoHHbIii puéMHMK Kackan - 4M mipu sHepromoTpe6ieHuu B 6 BT, u Bece 250 T

To ecTb, MBI MMeeM pa3mep MaT4d — aHTEeHHbI
(13 cm) GiM3KMit MO IjIMHE pasMepy Ipepjiarae-
moro paguo-monynst (14 ¢cm). 3TO 03HAYaeT, UTO
A®DAP, Ha OCHOBe HaUIMX PagyuO-MOLYJIeN, MOXKET
MCIIONAb30BaThCsI KaK HaBUTAIMOHHAs CUCTeMa.
Kpome Toro, peTpaHc/aupysi HABUTAIIMOHHbBIN CUT-
Han, AQAP c ucro/ib30BaHMeM MpeAjiaraeMbIx pa-
IVO-MoOfyJielt, MOXeT IPUMEHSITbCS Kak IToMeX0-
BO€ YCTPOJCTBO, KOTOPOE€ BHOCUT HEONHO3HAU-
HOCTb B ollpeJiesieHyie KOOPAMHAT 10 MeCTOII0JI0-
SKeHUI0. B aTOM cytydae He TpebyeTcst MOITHAS 1Ty-
MOBasl TloMexa, TaK KaK caM KOJIOBbI/i CUTHa
HaXOJUTCS HUKEe YPOBHS IIIYMOB IIPUEMHMKA.

[MoHSTHO, YTO HAC TakXke MHTepecyeT UCIOJIb-
30BaHMe PaAMo-MozyJieit 1 Ha 6ojiee BLICOKME Ua-
CTOTBI C YUETOM OMIJIEKTPUKA, KOTOPbINA MO3BO-
JisseT MeHSITh pa3Mephl B 2 pa3a, HalpuMep B aua-
nma3oHe 2,090 ITu (maTy cO CTOPOHON KBajaparta
7,17 cm) mo 4,285 I'T11 (11aTd co CTOPOHO¥ KBaapaTa

3,5 cm). 3mechb MOXKHO YUMTHIBaTh pacIIyMpeHue
nosiocel mponyckanus AOAP o mepe yBennueHust
HeCyIIei 4aCcTOThI, YTO CHU3UT TpebOBaHMe K OU-
37IeKTPUKY MO TUVIOTHOCTH, a 3HAYUT U YMEHBIIUT
MoTepH. DTO MO3BOJISIET HaMboJIee TOJTHO UCTIONb-
30BaTh BO3MOXXHOCTH IMana30HOB pafyo3eMeH-
TOB, TaK, Hampumep, CUHTE3aTOP YaCTOTHI
ADF4350 crocobeH paboTaTh B [OuamasoHe OT
137,5 MI' mo 4400 MI'11.

Ina peuieHus: mpo6ieMbl TOBBIIIEHUS HeCy-
mwux yactoT oT 2 I'Tu go 4 ITy B AD®AP ¢ ucnonb-
30BaHMeM YHUGUIIMPOBAHHBIX PaiMO-MOAYIe
¢duxcupoBaHHoro pasmepa (13,5cm x 7 cm) 6e3
yuéta 6yayiieit MUKpPOMUHMATIOPU3AIUU PALUO0-
y3JIOB, MBI JTO/DKHBI Pa3ouTh Kaskabiit maty AOAP
pa3MepoM CTOPOHBI KBajpaTa 7 CM Ha 4 matd C
pa3MepamMy CTOPOHBI KBapaTa B 3,5 CM C UCIIOJIb-
30BaHMeM IIeii(POBOro MUTAHUS AaHATIOTUYHOTO C
BapMaHTOM aHTeHHBI [8] IT0 PUCYHKY 13.
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a) Buj cOOKy

1

Koakcunan /

0) B cBepXY

Puc. 13. AHTeHHa ADAP 13 4-X 9JIeMEHTOB C BO3AYILIHBIM 3all10JIHEHUEM

B sToM ciyyae omuH pamyo-MOAY/Ib IODKEH

BePTUKAIbHOJ U TOPU3OHTAIBHONM IOJSIpU3aALNA

obcaykuBaTh 8 matuy ¢ obecrevyeHueM Kak ITOKa3aHo Ha PUCYHKe 14.
o =) o o=y
5 8 ul u
I x) [ |
» °
o =) ot =3
0O Py Py O
3 g i i

Puc. 14. Paguo-monynb ¢ pasmepamu 13,5 ¢cm x 7 cM ¢ o6cay>kuBanueM 8 matd

3mech KpacHbIM I[BETOM OTOODakEH veT-
BEpPTbBOJIHOBBII MOJIOCKOBBIN AEJIUTENb, SAKIINUNA
BEPTUKAIbHYIO MONSIPU3aLIMI0, U OH PACIONO)KeH
Ha CBOEM CJI0€ MHOTOC/IOHO MeYaTHOM MJ1aThl C
MOJICOeIMHEHMEM Uepe3 MeTaIM3UPOBAHHOE OT-
BEpPCTHE K BEPXHEMY CJI0I0 MeTa/TMUecKOil Iia-
ctuHbl aTy ADAP ¢ mpoxoskaeHneM 6e3 KOHTaKTa
yepes MeTa/UIM3UPOBAHHBIN CJIOi, OTOGpaxkalo-
it «3emio». Ha pucyHke 14 3T0 0OTMeueHO Me-
TAUVIN3UPOBAHHBIM OTBEPCTMEM C KOHTYPOM
KpacHOro uBeta. [lanee yepe3 MeTa/LIM3UPOBAH-
HOe OTBepCTMe (OTMeUeHO Ha PUCYHKe 14 nuHuen
OKPY>KHOCTM KOHTYpa 3€JI€HOr0 1BeTa C KPaCHbIM
3all0JIHEHMEM) UAET COeOMHEHMEe CO CJI0EM

MHOTOCJIOIHO meuaTHOoi maatbl ADAP, B KoTO-
POM MOXET OBbITh OCYIIECTBJIEHO COTJIACOBaHME
yepes MOJIOCKOBBIE JIMHUM U TIOJ06paHa COOTBET-
CTBYIOILIASl OJIMHA B A/4 MeXOy TOYKaMM IOACO-
eIVHeHMSI K MaTu MeXOy BepTUKAIbHOM U TOpU-
30HTaJIbHON MOAsgpu3salueii. ITOT CJA0 MHOTO-
CJIOVHONM TMeYaTHOV IIJIaThl 0003HAUYEH 3€JIEHBIM
IIBETOM U 4yepe3 MeTa//IM3MPOBAaHHOE OTBEepCTHe
3€JIEHOTO 1IBeTa OCYIeCTB/ISIeTCS MOo/IcoeIMHeHe
K TIPOTUBOMOJIOKHOMY TIOC/eJHEMY CJIOK0 C TOJ-
coenquHeHueMm K MIIY u VM uepe3 maty 2 0o pu-
CYHKY 6, Hanipumep, yepe3 CBY pa3bém Tuma «3a-
&KV » KOTOPBI IMOKa3aH Ha pUCyHKe 15.
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Puc. 15. CBY pa3béM TuIa «3alénka» ¢ 604Y0HKOM U C pasMepaMy IMPY MaKCMMaabHO
IJIOXOM COBITa€HUU OCeil CoeIMHEeHMIA, YTO U AAET PacCTOsSIHME MeXIy IjaTaMu B 8,3 MM.
ITpu XopoleM cOBIaAeHUM OYaeT 6 MM

AHaJIOTMYHO KOHTYPOM JIMHUI YEPHOTO 11BeTa
OTOOpak€éH YeTBEPTHBOJHOBBIN ITOJOCKOBBIN Jie-
JINTEeNb, MAAMOIMIA TOPU3OHTANIbHYIO TIOJSIpU3a-
LIMI0, ¥ OH PacmojoXeH Ha CBOEM CJ0€ MHOIO-
CJIOJHOJ MeYaTHOJ IJIaThI C IOICOeIMHeHNEM Je-
pe3 MeTa/LIM3MpPOBAaHHOE OTBEPCTME K BepXHEMY
CJIOI0 MeTaJTMueCcKOoli IJIACTUHBI ATy C ITPOXOXK-
IeHueM 0e3 KOHTaKTa uepe3 MeTa/lyIM3UPOBaH-
HBII €107 oToOpakalomuit «3emiaio. Ha pucyHke
14 3TO OTMeueHO MeTaAU3MPOBAHHBIM OTBEp-
CTMEM C KOHTYpOM uepHOro IiiBeta. [lanee uepes
MeTa/UIM3UPOBAHHOEe OTBepcTue (OTMEeueHO Ha
pucyHKe 14 nyHMel OKPYKHOCTHU 3€JIEHOTO LiBeTa
C UEpHBIM 3alloJIHeHMeM) UAET COoedMHeHMe CO
cJI0eM MHOTOCJIOMHO IevaTHO# MjaThl, B KOTO-
POM MOXeT ObITh OCYIIECTBJIEHO COIJIAaCOBaHMeE
yepes MOJIOCKOBbIE JIMHUM U MO06paHa COOTBET-
CTBYIOIIASI IJIMHA B A/4 MeXOy TOUYKaMM MOZCO-
eIVHEeHMSI K MaTu MeXAy BepTUKAIbHOM U TOpU-
30HTAJIbHONM monsipusanyein. 3TOT CJI0M MHOIO-
CJIOIIHOM IeYaTHOl IJIaThl 0003HAaueH 3eEHBIM
IIBETOM U Uyepe3 MeT/NIM3UPOBAHHOE OTBEPCTHUE
3eJIEHOTO 1IBeTa OCYIIEeCTB/SIeTCS MOocCoefMHeHe

K IIPOTUBOIIOJIOKHOMY IIOCIeJHEeMY CJIOI0 C TOJ-
coenuHenueM kK MIIY u YM B HM)KHENlI YacTu
IJIaTHI Yepe3 pasbEeM THUIIA «3aIlENKU». TakKuM 06-
pasoMm, ADAP pasmepamu 56 cm x 28 cM, pasme-
naemast Ha 60K0oBoJi moBepxHocTy BITJIA 1 cocTo-
samag u3 128 marty, 6ymeT MMeTb KO3QPUIEHT
yeunenust 29 nb (15 gb (32 pasa+14 nb (matot 4
nat4)) Ha yactoTe 4 [T ¢ KCB <1,2. HamoMmHUM,
yto 60opToBas aHTeHHas pemiéTka «KEEL 3500»
umeeT auanasoH B 3,4 ITu go 3,6 ITu ¢ kosaddpu-
LIMEHTOB ycuieHus Bcero B 6 ab ¢ KCB <1,5. Tlo-
HSITHO, UTO yripaBiaeHue nydom ADAP B 128 maTtu
YCJIOXKHSIETCS, TaK KaK BBIMIPBINI B YHUDUKAIUN
CBSI3aH C TeM, YTO YIIpaBJieHUe C M3MeHeHNeM
(a3pl 0HO BeIMUMHBI TPUXOIUTCS Ha 8 MMaTy 10
BepTUKaIM U Ha 16 matu mo ropusoHrtanu. Ilo-
HSTHO, YTO TIpU O6OJBIINX YIIaX OTKIOHEHUS JTyda
A®AP 3710 BeIET K 06pa30BaHNIO0 MHOTOJTYYEBOTO
CMMMETPUYHOTO BapMaHTa, KaK Mpu Mpuéeéme, Tak
U IIpU Ilepefave, YTO NAET HEOJHO3HAUYHOCTb B
oIpefeeHNy YIII0BOr0 MeCTOIOIOKEeHUS UCTOY-
HMKa pagmuocurHasa. OmgHakKo, 3a CYET TOrO, YTO
BITVIA MOXXeT U3MeHSITh YIII0BOM KypC ABVOKEHUS
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IOCTaTOYHO OBICTPO, 3Ta HEOLHO3HAUYHOCTh MUC-
kiovaeTtcs. [Ipy mocTaHOBKe MOMEX y)Ke 3Hasl Me-
CTOMOJIOXKEHME€ MOXHO COPUEHTHPOBATb ABVKE-
Hue BIUIA Takum o6pa3om, YTOObI OBLT TOIBKO
onuH nyd A®AP ¢ monydyeHMeM MaKCUMaJIbHOM
MOITHOCTU. [Ipy puéme, MHOTOIYUEBON Ciaydain
He B/IMSeT Ha OTHOLIEHMEe CUTHAJI/IIYM, a BIUSET
TOJIbKO CoKkpaieHue mnomaau AGAP n3-3a yria
HaKJIO0HA MPUXOISIIEero CMruana.

ITOHSTHO, YTO KeJIaTeJIbHO 00ecIieunThb guaria-
30H paboTel ADMAP 1 1o 6 IT11. OmHAKO C TOMOIIBIO

YHUGUIIMPOBAHHBIX paayuo-MOayJieit TpejJarae-
MOJ1 KOHCTPYKIMM 3TO MOKHO 00€eCIIeUUTh TOTbKO
B OyAylieM 3a CYET MUKpPOMMHMATIOpU3auuu. Ha
IaHHOM 3Tare 3TO BO3MOKHO CAeaTb Ha paguo-
JJIeMeHTax IIMpIIOTpeba C pasMelleHueM IUIaT
Nnapa/uieJIbHO IaT4y TOJIBKO HAa OCHOBE CHeluann-
3upoBaHHOI ADAP. B AHO «HTUL] «Texkom» Ta-
KOil BapMaHT crHeuyaansupoBaHHOii ADAP 6bu1
BbIntoyiHeH 111 ADAP cocrosieii u3 16 maru Ha
pUCYyHKe 16 TIpy BepTUKAIbHO MOJSIpU3aI UK.

Puc. 16. O6mas muarta ajis ADGAP, cocTosiieit u3 16 naty (4 matux4 matd) 1 pasmepamu 28 cmx28 cm

JIJ1s1 TOpM30HTaNbHOM MOISIpU3aLIUU UCIIONb3Y -
eTcs ellé O Ha IJIaTa 10 aHaJIOTUY C PUCYHKaMU 6
n 8. [JlaHHbIN BapMaHT PacCMaTPUBAJICS Ha YaCTOTY
nopsigka 2,14 ITo. [Oas Mcnonb30BaHUS SAHHOM
KoHurypauun ajs 4 TTi Mbl JOKHBI Pa3oUTh
KaXKZbIJ MaTd pasMepoM CTOPOHBI KBajparta 7 CM
Ha 4 maTy c pa3MepaMu CTOPOHBI KBajgpara B 3,5
CM C MCII0JIb30BaHMEM COeAMHEeHMS C [1aT4 aHal0-
TMYHOTO C BAPMAHTOM aHTeHHBI [§] [0 pUCYHKam

13 u 14. IIpu 5TOM KaK BUAHO U3 PUCYHKA 16 y HaC
6yeT 3amac 1o MecTy, Kak 110 BepTUKaJIU, TaK U 110
TOPMU3OHTAIM HAa OAUH IMaTd. OTO TO3BOJISIET
YMEeHbIINUTH pa3Mepsl B 1,5 paza. COOTBETCTBEHHO
B 9TOM CjIy4ae MbI CMOkeM obecrieuntb ADAP Ha
6 ITu (4 ITux1,5) mpu 64 matu ¢ pasmepamu 18,7
cMx18,7 cM, KOTOpble MOXKHO pa3MeCTUThb U B HO-
coBol yactyt BITJIA.
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[ng puama3oHa 4yacToT Bbime 6 ITH keja-
TEJIbHO MCIOJIb30BAaTh  CIIeIMaNN3MPOBAHHbIE
A®AP, Tak Kak pasMepsl MaTd O4eHb Majibl. [Ipu
3TOM MIPUMEHSIIOTCS NpuémMo-mnepenamoInye

MOAY/IY aHAJIOTMYHO TOMY, KaK 3TO JeJlaeTcs IS
[IeeBbIX aHTEHHBIX PELIETOK, HO CO CJIOTOBBIM
(pacronoskeHye IUIAT IEePIIeHAUKYISIPHO K I1aT4)
pasMelieHreM (PUCYHOK 17).
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Frontend Electronics Unit ‘{SMTR
Attenuator Lmiter
Test! & c:::
Calibration L0} | r
Coupler
<
DC-Block
HPol o1 — |-
.‘\\‘--
.-
\ ! High Power
VPol * 1! P
DCBlock St

VJI“‘*QP’.J—"Q"

TXin/
RX out

HPA

J OrAmp

]
\

Control Electronics with Power Supply

Puc. 17. ®yHKUMOHAaNBHAs cxema puémo-nepepawoinero monynss AOAP X-nguamna3oHa

By, KOHKpeTHOro NpuéMo-Iepenarliero MonyJ/s okasaH Ha pucyHke 18.
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Puc. 18. Mopynb CBY AOAP X-nuamna3oHa

IIpn stom ADPAP Ha uactotax Beilie 6 ITig
MOKHO pa3mMellaTh B HOCOBOJ uacTu BITJIA.

TakuM 00pa3soM, MCIIOJb30BaHME IIPenCcTaB-
JIEHHBIX YHUMUIIMPOBAHHBIX PaAMO-MOAY/el 6e3
pacCMOTpeHMsI BapMaHTOB AajibHeiInei i MUKPO-
MMUHMATIOpU3ALMM >KejaTe/lbHO MPUMEHSATh Ha
yactoTax oT 0,25 [T mo 4 I'T'11, ipu COOTBETCTBYIO-
et 6a3e pagMoO37eMEHTOB MIYPHOTpebda.

Tenepb okaskeM, KaKMM 06pa3oM mpejJiarae-
Mble pajino-MOJY/IM MOXKHO MCIIOJb30BaTh B pe-
sxume ADAP.

Tax, npM MHOTOMYHKIIMOHAIBHOM IIpUMeHe-
HUMY, C YYETOM UCIIONIb30BaHMS peXXuMa OyTieKca
Ha pasHbIX YaCTOTax, UTO MOBBIIIAET TTOMEexX03a-
HIUIIEHHOCTD, & TakK)Ke BO3MOKHOCTU MCIIOb30-
BaHMS HANIMX paguo-MOAyJieii B KayecTBe 3Je-
MeHTOB ADAP 6b11a B [5] mpeasiokeHa GYHKIIMO-
HanbHas cxema (puUCyHOK 19). OHa B yCIOBUSX
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BBISIBJIEHUSI paAMOCUTHAJIa IPOTUBHMKA Ha 4acTo-
tax ot 0,25 I'Tu mo 4 I'Tu, uau mpu IOCTaHOBKE

romex, 6ymeT GYHKIIMOHUPOBATh CJIETYIONIVM 06-
pasoM:

VYerpoiicrso 1

VYerpoiictso 3

Bxon win Beixoa 1t AGAP wnum Ha 1o1. aHTEHHY Ha
nepejavy Wiv NpuéM Ha IPOMEKyTOUHOH YacToTe.

Ycerpoiicto 5 «

VYerpoiicteo 7

Bxox niis ADAP

/Y l

VYerpoiictso 2 VYcerpoiictso 4

V\i/

YerpoiictBo 6 <

YerpoiictBo 9

A

VYerpoiicto 10

A 4

Yerpoiicto 8

VYerpoiictso 15

A 4

VYerpoiicto 12

VYerpoiicrso 11

VYerpoiictso 13

»| Vcrpoiictso 14

A

A

VYerpoiictBo 16 €

Puc. 19. dyHRIMOHATBHAS CXe€Ma MpeIjiaraeMoro paguo-momayis BITJIA ¢ mokasoM paboTsl
B Pa3/IMUHBIX pesKMMax

PaccMoTpuM pexkuM paboThl paguo-MOIYJIS B
KauecTBe 37meMeHTa ADAP npu npuéme. YCTpoii-
ctBO 1 mpepcraBiseT co6oii MaTU-aHTEHHBI C
HaJIMYMEM COIJIACYIONIUX 3IeMeHTOB 10 Ko3dhdu-
uueHTy crosiueli BoaHbl (KCB) ¥ moMI0CKOBBIX /K-
HUIA [1J151 OCTVDKEHUSI ONTUMAa/IbHOV KPyTOBOJ MO~
JIIpU3alyuM Ha COOTBETCTBYIONIMX CJIOSIX MHOTO-
CJIOMHOI TevaTHOoi m1aTbl AGAP. OTMeTuM, 4UTO
11t AOAP c yactotamu ot 250 MI'n, mo 1142,5 MI'L,
B MHOTOCJIOIHYIO MevaTHylo miaty AGAP mobas-
JISIIOTCS eIllé CyMMAaTOphl (OenuTenu) Kak IOoKa-
3aHO Ha pUCYHKe 7. YCTPOMCTBO 2 COCTOUT U3 4-X
MasomyMmsIux ycunnuresnein (MIIY) pacrionoskeH-
HBbIX COOTBETCTBYIOIMM 006pa3oM Ha MHOTOCJION -
HOJi IeyaTHO 11ate 1 1mo pucyHky 7. OTobpaxke-
HMe TeYaTHOM IuiaThl 1 MOKa3aHO Ha pUCYHKe 8.
[Tpu ipuéme curHassl ¢ ycTpoiicTsa 2 ot 4-x MITY
MOCTYTAIOT Ha YCTPOMCTBO 4.

YcTpoiicTBo 4 Ha pucyHKe 19 ripefcTaBisieT Co-
60i1 cyMMaTOPBI OT 4-X curHajioB ¢ MIITY, a Takke
dasonnBepTOop Ha 180 TpamycoB C MCIOIb30BaA-
HMEM KJTIoueii U TpaHcdopmaTropa ajis obecrieve-
HMSI KPYrOBOW MOMSIpU3aLiy Kak IPaBoOi, Tak U
JieBOi. [lajiee CyMMapHbI/ CUTHAJI IMOCTYHaeT Ha
yCTpoicTBO 6. YcTpoiictBo 6 — 310 MIIY co

cMecuTesneM, rae MIPOUCXOOUT CMellleHue paayno-
CUTHAja Ha TPOMEXYTOUYHYI0 YacTOTy IOpsaKa
300 MI'u. OmHOBpPEMEHHO B YCTPOWCTBE 9, Ha OcC-
HOBe CHHTe3aTopa 4acToTel 11 Gopmupyercs re-
TepOAVHHAS YacTOTa, C YYETOM HEOOXOIMMOIA
daspt gns ADAP, nocrynawomas ot IIJIMC
(yctpoiictBo 12) uepes ycTpoiictBo 13 (1udpo-
aHaJIOroBhIN Tpeo6pasoBaTenb IIAIT)). To ecTs,
yCTpoOiCcTBO 9 mpencTaBiseT cob0ii 6GamaHCHBIN
MOZYJ/ISITOP C YCUIUTENIEM ¥ KiIouaMu, 11 obec-
TevyeHs MepeKJIoUeHs] CUTHa/lIa C ero BbIXOZa,
6O HA CMEeCUTETb TIpYU ITPUEMe, MO0 Ha Ipemy-
CUUTENb AJIS TiepefauM MHOOPMaUuM WIN CUT-
HaJla TIOMeXM Ha Hecylleil 4acToTe, a TakKe C MoJ -
K/IIOUeHMEeM K BBIXOJY [OTMOJHUTEIbHOM IIaThl
ycrpoiictBa yrpasinenusi AOAP B kotopoit dhop-
MUpYyeTcs 0611asi reTepoAMHHAS MY HeCcyIas ua-
crota. Takum o6pasom, rpu npuéme, copmmpo-
BaHHasl TreTepoAMHHAS YacToTa 4Yepe3 KU
(ycTpoiicTBO 15) moCTyImlaeT Ha CMeCcUTedb B
YCTpoMicTBe 6. [lasee cuUrHaa Ha MMPOMEKYTOYHOM
yactoTe nopsigka 300 MI'y mocTynaeT Ha yCTpoOii-
CTBO 8. 3TO YCTPOMCTBO § COCTOUT U3 TIpenyCUITN-
TeJIsI TI0CJIe CMECUTENISI B YCTPOIICTBe 6, GUIbTpa,
sorapudmmueckoro ycumutens Ha 100 nb u kimoua
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MepeKITIoYe s, MO0 Ha BbIXOJ, HA AOTIOTHUTEb-
HYIO0 IIJIaTy YCTpoOMcTBa yripaBieHusi AOAP, mis
UCIONb30BAHUSI CUTHAlIa IPOMEXYTOYHOM dYa-
cTOThI B peskume ADAP, 1160 Ha BXOJ, CMeCUTeneit
(ycrpoiictBo 10) miast popMuUpoBaHUSI CUTHAJIOB B
KBaZpaType Ha HYJIeBOI ITPOMEXYTOUHOI 4acTOTe
(B pexxuMme paguoynpasienys BITIA u cesi3n). OT-
meTuM, uto [TJINC ¢ LHAII (ycrporictBo 12) pagno-
MOZY/ST MCITONb3yeTcsl Iyisi (a3oBOi aBTOMOI-
crpoitku ®AITY u popmupoBaHusl CUTHAIA WUH-
dbopmanuy B pexxuMe CBSI3U M PagMOyIIPaBIeHNS
(B aBTOHOMHOJ paboTe), wiyu usMeHsieT (asy yua
ADAP 1o wuHpopManuyu OT ITOHOJHUTEIbHOI
IUIaThl ycTpoiictBa ynpasienus ADAP. Ycrpoii-
CTBO 16 mpy aBTOHOMHOI paboTe pagyo-MOmyJIs
(BHe A®DAP) wmcmonb3yeTcs O (GOPMUPOBAHUS
MIPOMEKYTOYHOM 4YacToThl mopsaka 300 MIL oT
CuHTe3aTopa (yCTpoicTso 11) c mopzauet CMrHaaos
Ha cMecuTeny ycrporictsa 10, a ycTpoiicTBo 14 310
MOZIYJSITOp cUrHajia uHdopmalmeit Ha IIPOMeXKy-
TOYHOJ 4YacTOTe B pexxume Ayriekca. bonee mo-
IpoObHO paboTa pamuo-MOIYIsl B peXuMe AyII-
JIleKkca paccMoTpeHa B [5].

B pexxume niepenaun B BapuaHte AOAP mome-
XOBBIIi WM WHDOPMAaLMOHHBIN CUTHAT uepe3
kiou 1 CBY pa3bém (0603HaUeHO Ha pucyHke 19
Kak Bxop, mjis1 AOAP) rocTynaeTt Ha yCTPOWCTBO 9
(baylaHCHBINT MOJIYJISATOP) OT JIOMOJHUTETbHOM
IUIaThl yCTpoiicTBa yrpasiaeHust A@AP (oHa pac-
roJiaraeTcs Iop, iatoi 1 mo pucyHky 8). 3aech B
yCTpOMCcTBe 9 MPOUCXOIUT u3MeHeHue ¢dasbl It
dopmupoBanus ayua ADAP. Jlanee mepenmaBae-
MBIV CUTHAJI TIOCTYIIaeT Ha YCTPOICTBO 7. YCTPOIi-
CTBO 7 — 3TO MPeAyCWIUTENb OJIS1 YCUIEHUS CUT-
Hajia 10 YPOBHS HEOO6XOAVIMOTO JIJist 00ecreveHmst
MAaKCUMa/IbHBIX 3HaUeHMI MOIIHOCTU B 4-X YM. C

YCTpOJiCcTBa 7 mepegaBaeMblli CUTHaI MOCTyIIaeT
Ha YCTPOWCTBO 5, TOe MPOUCXOONUT [eJIeHNe CUT-
Haja ¥ mepeKkaiovueHue Gasbl IS BbITTOJHEHUS
KPYTOBOJ MOJISIpU3aliuy KaK JIeBO, TaK U IPaBoi.
OTcioga CcurHaja IOCTyIlaeT Ha YCTPOMCTBO 3.
YcTpoiicTBO 3 Ha pucyHKe 19 cOCTOUT U3 4-X yCU-
nuTteneit MouHOCTY (YM) pacCIio/io>KeHHbIX aHaJIO-
TMYHBIM 06pa3oM Kak IO PUCYHKY 7, TOJIBKO Ha
MHOTOCJIOHOM IeYaTHOM IiaTe 2 MO PUCYHKY 8.
Hanee curHan noctyrnaer Ha A®AP (yctpoii-
CTBO 1).

[TOHSTHO, YTO TIPU UCIIOAb30BAHUY YHUDULIN-
POBAHHBIX pPagMO-MOAyJeli IOMUMO peXuma
A®DAP, coxpaHseTcs: BO3SMOXHOCTh PaboThl Kaxk-
JIIOTO pafguo-MOAY/Sl OTHEIbHO Ha CBOEI 4acToTe
(3TO TOBBIIAET IMOMEXO03aIUIIEHHOCTD) [IJIS
CBSI3W M pajuOyIpaBleHMs], a Takke Iepemadyu
TaHHBIX.

CoOTBeTCTBEHHO [Jis1 ObecrieueHUsT aabHei-
meit 06paboOTKM IO BBISIBIEHMUIO pPaJMOCUTHAIA
MMPOTUBHMKA HEOOXOIMMO ITOC/IE CYMMMPOBAHMS
CUTHAJIa Ha TTPOMEKYTOUHOI 4acToTe 06eCIeunTh
ero mnepesoy, B udpoBoit BuA, 3a CYET cOpachIBa-
HMSI CUTHa/Ja Ha HYJIEBYI0 IIPOMEXYTOUYHYIO 4Ya-
croTy. C 3TO 11eJIbI0 CUTHA/IbI Ha IIPOMEXYTOUHOM
YyacToTe, OT ILIaThl IIOACOENVMHEHHON K MaTy
(rrara 2 Ha pucyHKe 10), mo CBY ka6etio yuepes co-
OTBETCTBYIOIIME OTBEPCTUS B HMKHEN IIaTe
(ratal Ha pucyHKe 9) MOCTYIAKT Ha OOIOJHU-
TeJbHYIO IIJIaTy yCTpoycTBa yrpasieHuss ADAP,
KOTOpasi uepe3 JUINEKTPUUECKYI0 IJIACTUHY
CHU3Y NIPUBUHUYMBAETCS K HUKHEN TuiaTe (riata 1
Ha pUCyHKe 9), rae HeT paauosjieMeHTOB. OyHK-
IMOHAJIbHAS CXeMa 3TOW AOTIOTHUTENbHOM MI1aThl
nnss AOAP nokasaHa Ha pucyHke 20.
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CBU BbIX0/1bI OT ILIAT 2 ».
ADAP Cwmecutess Ha HyJIe- '+
BYIO IIPOMEKYTOU-
HYIO 4acTOTy 110 AHAIIOrO-
uddepeHi.
curycy Hudpdepenn )
\ 4 9 OIepalOHHbIN —>
yeunuTens 1. Ludposoit l
CymMmatop Ha —>
N cursano Ha
TIPOMEXKYTOYHOM Li |
4acToTe A ﬁ TUTHC
— Cmecurens Ha
Amnanoro-
Juddepenu. N
HYJIEBYIO (ep 3 Lndposoii A
IIPOMEXKYTOIHYIO — OTCPAIMORHRIH TIpeoGpa3zoBatens 2 »
YacTOTY 10 KOCHHYCY yeuurens 2.
Jenurens nHa N
CHUTHAJIOB Ha ? \ 4
Hecymiel (retepo- A—>L
JIMHHOM) yacToTe T — Liudpo-
MOZYJISTOP ¢ AHaNoroBhIi
Ycunureib € IIpeoGpa3zoBarens
\ 7'y
CBUY BBIXOBI Henurens Ha 2 Jenurens Ha 2
Ha IUIATHI 2 ATA KocuHyca U cHHyca YcerpoiictBo
y'y 7y YIIpaBJICHUS
Bceit ADAP

CunresaTop 9acToThl 1 Ha

|

KBapuesblii reneparop

HpOMC)KyTO‘IHOﬁ qaCTOThI

CuHTEe3aTOp YacTOThI 2 11t

v

HECYILYO YaCTOTy

Puc. 20. JononHuTeNbHAS yIIpaBsiomas miarta s AOAP

HOnsa ciyyass ADAP nipy uCHOIb30BaHUU BCeEX
3JIeMEeHTOB B e[InHO cucTeMe dopmupoBanums [JH
a"nTeHHbl, CBY curHaspl Ha TPOMEKYTOUHON 4a-
croTte nopsigka 300 MI' oT at 2 mo pUCYHKY 8
MOCTYIMAlOT Ha CyMMaTOp Ha [OMNOJHUTEIbHOM
rtate mist AGAP. C cymmaTopa CUTHAJ ITOCTyTIaeT
Ha CMeCcHuTe/ib Ha HY/JIEBYI0 MMPOMEXYTOUHYIO ua-
CTOTY IO CUHYCY ¥ Ha CMeCUTesb Ha HYJIEBYIO TPO-
MEeXYyTOUHYI0 4YacTOTy IO KOCcuMHycy. Ha cmecu-
Tely, Ha TeTepoAMHHbIe BXOAbI IOCTyIaeT Ya-
cTtoTta curHana nopsgka 300 MI'L, oT oTAe/bHOTO
CUHTe3aTOpa 4acTOTbl. CUTHAIBI CO CMecuTesnen
MOCTYMAOT COOTBETCTBEHHO Ha AupdepeHIINab-
HbIi omepalnyoHHbI ycunutenb 1 u nuddepen-
UMaJIbHBIMA ONepauyoOHHbIA ycuanTtenb 2. Hanee
CUTHAJIBI TIOCTYITAIOT HAa aHAJIOro-1IUGpOBbIe Mpe-
o6pasoBaresnu 1 u 2 (ALIT) 1 mocie onydpoBKY HA
TUTMC. B TVTUC npoucXoouT Heobxoaumast huiib-
Tpalusl C 1eJbI0 BbISIBIEHUS HATUUMUSI PagUOCUT-
Haja ¥ NOACTPOJiKa 1o yacTtoTe [oriepa ¢ momMo-
b0 ®AITY. C 3TOI 1ebK CUTHAIBI AOIIEPOB-
ckoit 4actoTel dyepe3 LIAIl mnocTtynmaloT Ha

OaJIaHCHBIV MOIYJISITOP U Uepe3 YCUIIUTENTb Ha JIe-
JuTesib Ha N KaHaJIOB Ha IJIaThl 2 paauo-MOayein
o6pasyiomux A®AP. OgHako 37eCh HeTOCTATOK B
TOM, UTO B cIy4ae pa6oTbl ADAP Kak cpefcTBa pa-
IMOTeXHUYEeCKoi pa3BeJKM Mbl He 3HaeM Hecy-
IIyI0 YacCTOTy paAMOCUTHa/ia MPOTUBHMUKA U TIO-
HSITHO He 3HaeM BpeMeHM HaKOIUIeHUS 0 KOy U
CII0CO0y MOIYJSAINY, TI03TOMY, €C/IY TIPUHMUMAae-
MbI/i CUTHAJ TIPOTUBHMKA HAXOOUTCS HIKe
YPOBHSI LITyMOB, TO BbIZI@UTD €ro B JAHHOM Bapu-
aHTe 06paboTKM HEBO3MOXKHO.

COOTBETCTBEHHO CTOUT IpobaeMa o6Hapyxke-
HUSI CUTHAaJIa TIPOTUBHMKA U JJIs1 BApMaHTa, KOTIa
3TOT CUTHAJ HUKe YpPOBHSI IIyMOB. B cooTBeT-
CTBMM C 3TUM He0OXOAIMO BCIIOMHUTb, KAKMM 00-
pPa3soM MPOMCXOAUT Bblie/ieHMe CUTHasa B TIPUEM -
HMKe II0O KOOOBOMY CUT'Ha/Iy C HaKOIJZIEHMEM, UTO
obecreunBaeT CKPbITHOCTh ¥ BO3MOKHOCTD BbIZIe-
JIeHUSI CUTHAaJIa HISKE YPOBHSI IITyMOB.

CyTb YIIpOIIEHHO! 06pabOTKM B 9TOM CiIydyae
IoKa3aHa Ha pUCyHke 21.
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Bxonanoii curnan S(t)

ITpuémuuk
C BHYTPEHHHUM IIYMOM

n(t)

Sa(t)

S(ty+n(t)

YMHOKHTEND (X)

C 3TaJIOHHBIM
CHUTHAJIOM

Sa(O*[Sty+n(t)]

DuibTp UM cyMMarop Ha N CUMBOJIOB KOJia

Puc. 21. Cxema BbIZiesieHMEe CUTHAJIA 10 Kooy Ipu CpaBHEHMM C 3TaJIOHHBIM CUTHAJ/IOM

W3 pucyHka 21 BUIHO, YTO CUTHAI KOppeasiiumn
Sa(t)xS(t) mpm Hammumy N CMMBOJIOB OYIeT HaKall-
nuBaThcs B cremeHu N? pas. Bropoit uieH
Sa(t)xn(t) He OymeT MMeTh HAKOIJIEHMS, TaK KaK
HeT Koppensiiuu. COOTBETCTBEHHO MHMOpMaIus
BBIJENSIETCS TI0 3HAKy KOHa, eC/IM MPUXOOSInUiA
KOJI, COBTIAJiaeT C 3TaIOHHBIM KOJOM, TO MMeeM B
BapuanTte ®KM curHana MnojoXXUTEIbHOE 3Haye-
HMYe CUMBOJIAa MHGOPMAIUM, €CaU TPUXOISIINA
KO, MHBEPCHBI/, TO CMUMBOJI OTpPHUIIATE/JbHbIN.

IMoHsAITHO, YTO MBI HE MOXKeM 3HAaThb 3TaJOHHOTO
KoJla TIPOTMBHMKA, HO OH HaM U He HYykeH. Y Hac
CTOUT 3a7auya BblJleJIeHUSI CaMOTO Ha/IMuus CUT-
HaJla IPOTMBHMKA B BIOPAaHHOM HarpasyieHUn. C
9TOM Heblo Heobxoaumo pas3outb ADAP Ha aBe
caMoCTosTe/bHbIe MapiyanbHbie ADAP, HO KOTO-
pbIe uMeJy 6bI KOTePEeHTHYI0 06pabOTKY ITPUXOISI-
Iero curHana. B pesynbraTe Mbl OymeM MMETb
CIeAyIONIyl0  YIPOIIEHHYIO  (YHKIMOHATBHYIO
CXeMYy BbIZleJIEeHUSI CUTHAJIa IO PUCYHKY 22.

Bxonnoit curaan S(t)

nl(t)

[Ipuémuuk neproit AOGAP
C BHYTPEHHUM LIYMOM

YMHOXUTEND (%)

S(ty+nl(t)

[SOIO]X[SO+n2(1)]

S(t)+n2(t)

Bxomnoii curaan S(t)

n2(t)

IIpuémuuk Bropoit AOGAP
C BHYTPEHHUM IIyMOM

Cymmarop Ha M
TaKTOB IUCKpE
Tu3anuu B [TIJIMC
Wi GUIBTP.

CpaBHeHmHE
C IOPOr'OBBIM
YpOBHEM

Puc. 22. ViipoménHas GyHKIMOHATbHASI CXeMa BbIJe/IeHUs] CUTHAaJIa TPOTUBHMUKA
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[MoHSTHO, UTO B 3TOM Cyuae rnpu cymme M Tak-
TOB OMCKpeTu3anuy OymeT HaKOIUIEHMEe CUTHAja
npoTuBHMKa B Bume (MxS(t))2. Bce ocTanbHbIe CUT-
HaJIbl He 6YOYT MMEeTb HaKOoIlJIeHMe, TaK KaK HeT
KOppeasiiuy. DTO TO3BOJUT BBIOEIUTh CUTHAJ
MPOTMBHMKA 3@ HEKOTOPBII IPOMEXYTOK Bpe-
MeHM I10 TIpeBbIIIeHNI0 HaJl TOPOTOBbIM YPOBHEM.

B cooTBeTCcTBUM ¢ HEOOXOAMMOCTBIO BbIJEse-

BXOJIHasl 4acCTh (YHKIMOHAIbHOI CXeMbl 10 pU-
cyHKY 20 m0JI5KHA OBbITh M3MeHeHa (ITyTEM UCITOJIb-
30BaHMS K/IIOYEBBIX CX€M) JJISI TTOydyeHus: hyHK-
LIMOHAJIbHOM CXeMBbI 110 PUCYHKY 22, HO C YYETOM
KaHaJIOB 0 CMHYCY U KocuHycy. Heobxomumast us-
MeHEHHAsl 4aCTb CXeMbl IpecTaBieHa Ha DU-
CyHKe 23.

HUA padMoCuUrHasia IPOTMBHMKa M3 MIOIYMOB
CBUY BBIXOBI OT IUIAT 2 Amnarnoro-
oT nepBoii ADAP Cl\;IIf;CBPIT:)ﬂB L ;:):y-' Tuddepent. X
Toq}lli}’IEIl)iaCToT};’ OnepatHORHbIi Hposoi
10 CHHYCY ycumrens 1.
Cymmatop 1 Ha
K curnasnos Ha f )
MIPOMEKY TOYHOM 4—“ IIJIMC
4acToTe
Cwmecurens 2 Ha ‘T
CBUY BBIXOJIBI OT IUIAT 2 HYJICBYIO
ot Bropoit ADAP HpOMEIKYTOUHYIO Huddepen.
YacTOTY 10 KOCUHYCY OTlepaLHOHHBIT x AHanoro—v
) ITudposoit
YCHIMTEND 2. A TIpeoGpa3zoBatess 2
Cymmarop 2 Ha K A—J ¢
CHTHAJIOB Ha
MIPOMEKYTOYHOM | Cwmecnrens 3 ma Huddepen.
4acToTe = 1 orepail.
HYJICBYIO crmTens 3 > Hemurens 1 va 2K
HPOMEKYTOUHYIO v CHTHATOB U1
HacToTy 1o CuHycy Tindbepert, R 1aT 2 1o CUHYCY
omeparl. -
p| Cwmecntens 4 Ha T ycuauTens 4.
A o
Hynesyio r VerpoiicTBo
HPOMEKYTOUHYIO Jemurens 2 Ha 2K yIIpaBIeHHS
YacTOTy 110 KOCHHYCY CUTHATIOB IIA _
Bceit ADAP
1aT 2 Mo KOCHHYCY
Jlenurens Ha 2 Jenurens Ha 2
ISl KOCUHYCa AJid cuHyca Ha muddepent.onep. Ha muddepenrr.omnep.
YCUITHUTEIN yeunmutenu mwiat 1

180

rpag.

wiat 1 no KOCHHyCY

10 CUHYCY

CHHTe3aT0p YaCTOTHI JJIA

KBapueBblit reHepatop

poMexXyToYHOU yacToTsl 600 MI'1y

Puc. 23. CDYHKLU/IOHaJ'[bHaSI CXeMa I1I0 BhIACJIEHMIO paaOCUTHa/Ia ITIPOTUBHMKA

OmnuiiieM MPUHIAT PabOTHI 110 BhIAEIEHUIO pa-
IMOCUTHANIOB MPOTUBHUKA IO (GYHKIMOHATHHOMN
cxeMe Ha pUCyHKe 23.

[MpuHMMaeMbie paguoCUTHaIBbI OT IBYX ADAP,
KOTePEeHTHOCTh IIPUEMHMKOB KOTOPBIX 06ecreun-
BaeTCs 3 CUET 0OIIero reTepOgMHHOTO CUTHAJA OT
IOTIOJIHUTENIbHOM yIipaBisitomein miaatel ADAP
(pnc.20), mepeHOoCATCS B IIaTaX 2 HA MPOMEXKY-
TOYHYI0 4aCTOTy ¥ MOCJIe YCUIeHMS Yepe3 K4
MOCTYNAT Ha AONOJHUTENbHYIO YIIPaBISIOUIYIO

wiaty ADAP. 3necs curHaibpl Ha IPOMEXYTOUHOM
YacToTe OT Kaxaoi ADOAP cyMMUPYIOTCS IO OT-
IeIbHOCTU U 3TU CuTHazbl oT IByx ADAP mocry-
[1al0T Ha COOTBETCTBYIOLIYE CMEeCUTEeNN II0 CUHYCY
¥ KOCMHYCY U iajiee Ha COOTBETCTBYIoLIe nudde-
peHLManbHbIe OlepalyiOHHble ycunurenu. Janee
CUTHAJ T10 CUHYCY OT nepsoit AOAP nepemHoxa-
€TCsI C CUTHAJIOM I10 CMHYCY OT BTOpOoit ADAP. AHa-
JIOTMYHO, CUTHAJ M0 KOCUHYCY OT nepBoii ADAP
IIepeMHOXaeTCsl C CUTHAIOM II0 KOCUMHYCY OT
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BTOpOii ADAP, 1 5TM CUTHa/IbI C OJHOM CTOPOHBI
yepes3 AIIT 1 u 2 noctynatwT Ha [IVIMC, a ¢ apyroi
CTOPOHBI, UYepe3 COOTBETCTBYWIIME KIHUM (IIPU
obecrieyeHUM MOMUCKA PaJMOCUTHAIA TI0 YaCcTOTe),
TOCTYIIAIOT Yepe3 JeJIMTe/I CUTHAJIOB Ha TIaThI 1
(pucyHOK 9) Kak IepBoii, Tak u BTopoit ADAP, u
Ilajiee Ha COOTBETCTBYIOMIME nuddepeHIaabHbIe
YCUITUTENN.

PaccMoTpuM BHauaje NOPUHLMIT BbIAe/eHUS
paguocurHaga npotuBHuka B IIJIMC pomosHM-
TenbHOM yrnpasisoniein miatel AOAP. 3gecs pa-
IMOCUTHAIBI CYMMUPYIOTCS 110 dopmyiae: S (t)+
S20s(£)=S%(t). [To 3TOrO, pagMOCUTHAIbI B KBapaTe
I10 CMHYCY ¥ KOCMHYCY 6YIyT MMEeTb TOJIbKO OT16a-
IOLYIO C ABOVHO 4aCTOTOM OT Pa3sHOCTU YacCTOT
OT IIpMHMMaemMoro paguocursania (fo), cymmapHoii
YaCcTOTHI CUTHAJIA reTepoayHa (f;) ¥ MpoMeKyTou-
HOIJt 4acTOThI curHaja, Harpumep, B 300 MI' (fip)
B Buje 2x(fe-fi-fup). [IpM cymMMupoBaHmMM CUTHAIOB
OT KaHaJla CMHYyCa ¥ KOCMHYCa 3Ta OrubaroIas ¢
IBOJHOII 4acTOTO ncuesaer. [anee, nmocjie Guib-
Tpauuy, MOXHO 00ecreunTdb IJisi OOHapYKeHMUS
CUTHaJIa CpaBHEHMe C IOPOTOBbIM 3HaUeHMeM. [1o-
HSITHO, YTO ueM Oosblie IIuGpPOBbIX 3BEHbEB B
bunpTpe, TemM O6oJibllle HAKOIIEHME, M TeM Ha
60JIbIIEel JATLHOCTY BO3MOXKHO OIpeie/ieHNe pa-
IMOCUTHAIA MPOTUBHMKA. Ec/iu mopor 6ymeT mpe-
BBIIIIEH, TO 3TO OyJeT 03HAYaTh, UTO €CTh Paayo-
CUTHAJ TPOTMBHMKA B JaHHOM HAIlpaBAeHUM B
IaHHOM moJjoce yactoT. OJHAKO 1Mos0ca MpoITyC-
Kauusa GuiabTpa B 1iaTe 2 B ADAP MoskeT gocTu-
raTb 60 MI'l. [TosToMy pu mosoce TpoITyCKaHUSI
B ADAP nopsigka 150 MTI'1y - 200 MI' BHauaste ske-
JlaTeJbHO CIesiaTh MOMUCK 3a CYET M3MeHeHUs Ya-
CTOTHI TeTepoauHa. Ho, B 3Ty Mosiocy MOTYT momna-
IaTh HECKOJbKO PaJMOCUTHAJIIOB MPOTUBHUKA C
pa3HBIX HAIpaBJI€HUI B COOTBETCTBUY C IINPUHOM
IOH A®DAP. TTosTomy XelaTe/JbHO CY3UThb I10JIOCY
MPOMNYCKaHUs TIpU OlpeAe/ieHUu paauoCcUrHana
MIPOTUBHMKA C JAHHOTO HaIIpaBIeHMs, YTOOBI pas-
IeMUTh CUTHAIBL. BOT € 9TOJ 11€71bI0 C YMHOKUTE-
JIeli TI0 CMHYCY U KOCMHYCY CUTHAJIbI C ABOMHO ya-
CTOTOJM uyepe3 [Ae/JUTeNM Ha [OMOJHUTETbHOM
rate AOAP noctynawoT Ha riatel 1 ADQAP. 3necs
yepe3 CcOOTBeTCTByWOIIMe nuddepeHaabHbie
ycunurteny u ALIIT onm nocrynatot Ha IIJIWC. Ipn
stroM Kaxkaplii IJIVIC Ha mate 1 uMmeet uudpoBbie
GuibpTpel 1T KaHAJOB CHUHYCA U KOCHHYCA
HaCcTpOeHHbIEe Ha ONIpeJieJIEHHYI0 YaCTOTY C pa3HO-
com 1o yactote 60 MI't/(2K). IIpu K=8 (aT0 cooT-
BETCTBYeT HaaMuuio 16 paamo-mopysieir Ha BecCh
A®AP) mbl 6ymem uMeTh HUGPOBbIe (GUIBTPHI,
pa3HeCcEHHbIe 0 YaCTOTe Ha BEINYMHY PaBHYIO
3,75 MrIu. [Onas TOro YToObl OCYIIECTBUTH

unbTpanuio, HEOGXOAUMO MPEBPATUTb IMPUXO-
psamye Ha IUVIMC curHasbl OOHONM MONSPHOCTU B
OUITONAPHbBIE CUTHAJIBI 32 CUET BBIUMTAHUS UG-
POBOro 3HaUeHMs, 06eCcreurBaloIlero OJMHAKO-
Bble aMIUIUTY bl B 00/IACTY TTOJIOKUTETbHBIX U OT-
puUllaTeNIbHBIX 3HaUeHMi1. OuibTpanyus Ha 3aJaH-
HYI0 YaCTOTY 3aK/II0YAETCST B TOM, UTO CMeHA (a3l
B IIM(POBBIX 3BEHBSIX OCYIECTBJISIETCS B COOTBET-
CTBUM C BbIGpaHHO udacToTOi. ITocae duabTpa-
UMM Ha mosiocy nporyckaHusi B IVIMC curHasibl 1o
CUHYCY ¥ KOCUHYCY NTPEeBPAIAl0TCSI B CUTHAJIBI Of -
HOJ MOJIIPHOCTU 3a CYET MHBEPCUM OTPUIIATE/b-
HbIX 3HAUYE€HMI1 B MOJOXUTENbHbIE. [loyueHHBIE
CUTHAJIBI TI0 CUHYCY U KOCUHYCY CYMMUPYIOTCS, U
Jlajiee 3TOT CUTHaJI MOKeT MMeTb TaKKe JOIOJTHU -
TEJbHYI0 (QWIBTPAIMIO C NATbHEMIINM CpaBHe-
HMEM C ITOPOrOBBIM 3HaueHueM. TakuM o6pa3om,
OyaoyT pasgeseHbl UM BBISIBJIEHBI PaJVOCUTHAIBI
MPOTUBHMKA C pa3HECEHHBIMM YaCTOTAMU B IIO-
soce 60 MTI'1L ripu 1oJioce MpONyCKaHUs ISl KaxK-
JIoro curHana B 3,75 MTI'11, koTopsie momnanu B JTH
A®AP. Omnako u B osioce 3,75 MI'y MOKeT IIpu-
CYTCTBOBATh TaKKe HECKOJIbKO PafgMOCUTHAJIOB. B
9TOM CJTyyae BbIOMPAETCS sKejlaemMasi 4acToTa pa-
JuocurHaia npotusHuka, u IIJIMC ot 16 paguo-
MOmyJieii Ha aTe 1 HacTpauBalTCs Ha YaCTOTHI C
unpoBoii GUIbTpalMeli ¢ pa3éyeHneM 3TOro UH-
TepBaja 4acToT Ha 16. I 06paboTKa MOBTOPSIETCS
MO yXXe OINMCAaHHOMY aaroputmy. IIOHSITHO, UTO
TakKMM 06pa3oM MbI MOKEM OIPENeNUTh YaCTOTY
paJVOCUTHATIOB TIPOTUBHUKA BIJIOTh OO [OOTJIe-
POBCKOJi 4acTOThI. Jlajsiee Ol YTOUHEHUSI MECTO-
MOJIOXKEHUST PaJuOCUTHA/TIa TPOTUBHUKA MOXKHO
MUCIO/Ib30BaTh, HAMpUMep, MeTOH, KOHUYeCKOTO
ckaHupoBanusg JH A®DAP okono mpeprosarae-
MOTO MECTOIOJIOKEHUS U3Ty4aeMOTO paJuOCUr-
Hajla, C MOJIyuYeHNeM IeJIeHTallMOHHOM XapakTe-
puctuku. OgHAKO MBI yKe oTMedasnn, yTo ADAP
pa3MeniaTcsl Ha 60KOBBIX MOBepxXHOCTX BITJIA
orpefeneHe YTIA0BOTO MeCTOMOJIOKeHUS OHU
OCYIIECTBJISIIOT B pekuMe 6appakupoBaHMsT MeCT-
HOCTU BIIOJIb JIMHUM COMPUKOCHOBeHUS. C 11e/1bI0
YHUUTOKEHMSI UCTOUHMKA PagMOCUTHAIa HEOOXO-
oMo, 6o ADGAP pacrionarath B HOCOBO# 4acTu
BITJIA ¢ HaBegeHMEeM Ha 1ejib, JUO0 OIpeaeasaTh
TOYHOE MeCTOpacHoJioKeHMe MCTOUHMKA pajuo-
MU3JTy4eHUsT M HaKpbIBATh 11eJ1b, HallpUMep apTu-
nepueii. OTMeTUM, 4TO, Ceiiyac MMEeeTCs BapUaHT
[IH 4 xak 6ecnMI0THOrO KOMIUIEKCA apTULIepuii-
ckoit pasBenku (BKAP), xoTopblit paGoTaeT mjis
nejeHranuu B X-AMara3oHe C OCHOBHOI IIeJIbIO
BblsiBIeHUs1 KooppuHat PJIC apTusinepuiickon
pasBenkun HATO kak AN/TPQ-36 (AN/TPQ-48).
BKAP wumeeT TpsSMyl0 aBTOMAaTU3UPOBAHHYIO
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cBsa3b uepe3 ECY T3 ¢ apTuiepuiickumu 6atape-
My BC P®, uto6s1 PJIC unu pagyocTaHLys 6bUi
TOPaKeHbI B KpaTyaiiliye CPOKU MOC/Ie UX BbISIB-
JIeHUSI.

OpnHako, eciu Ojs vyacToT nopsaka 2 I'Ti - 10
[Ty meTop, meaeHrauy 3a CUET y3KOTO Jydya aua-
rpammbl HampasjaeHHOCTH ([JH) ADAP He mpen-
CTaBisieT TpygHocTel, To 1ist AOAP menbmie 2 I,
TaKoe pacroJioskeHre CTAaHOBUTCSI HEBO3MOXKHBIM
13-3a TabapUTHBIX Pa3MepPOB, IIPU ITOM MMeeTCs
MaJiblii KoadduuyeHT yeunenuss AOAP. [ToHSTHO,
YTO eC/IM ITOCTABUTh ITIOMEXY B peXkuMe 6appasku-
poBanHus, ol BITJIA ¢ ADAP emié moxeTt, TO 4181
HaBeleHMs] Ha MCTOYHUK M3TydeHUs TpebyeTcs
emé oguH BITJIA, KOTOpbI HA GOMBIINX PACCTOSI-
HUSIX OT LIeJIM MMeJT Obl HaBeJeHye 110 KOMaHTHOT
paguonvHum. Ha ManbIx pacCTOSHUSX (MeHee 1 KM
- 2 KM) OH MOT ObI y)Ke CaMOCTOSITeJTbHO HaBO-
IUTHCS HA UCTOYHMK U3IyyeHUs. Kak oTmeualoT B
ITentarone, o6biuHO «OpinaH-10» TPUMeEHSIETCS
«ctaeli» u3 Tpex BIIJIA. ITepssiit BITVIA BenéT om-
TUYECKYIO pa3BelIKy Ha BbicoTe 1-1,5 KM, BTOpOIt
BIUTA BbImoniHsSIeT GQYHKIMIO PagUMOTEeXHUYECKO
pasBenku unn POb, Tpetuit BIIJIA, B oTnaneHunu,

BBITIO/THSIET POJIb PETPAHC/SITOPA CBSI3U [JIS Tiep-
BBIX IBYX.

B cooTBeTcTBUM C 3TUM K Tpém BIIJIA MOXXHO
n06aBUTh 4eTBEPThIN BIIJIA, KOTOpBI uMesn Gbl
BO3MOYXHOCTbh HABOJUTHCSI HA UCTOUHUK PAAMON3-
JIyYeHMSI Ha MaJIbIX paccTossHUsIX. Ha ocHOBaHUM
storo B AHO «HTUII «Texkom» ObLT paspaboTaH
METOJl, I0 KOTOPOMY BO3MOXHO HaBeJeHMe Ha
1eJib TIpU pasMelieHn YHUGUIIMPOBAHHOTO pa-
IVO-MOAyJis pasMepamu 14 cMx7 cM B TiepefHe
yactu takoro BITJIA kak «Opman» mim «JlaHIeT».
[IpuHUMIT HaBedeHMS 3a CUET SJUIUIITUIECKON
IMarpaMMbl HAIIPaBIEHHOCTY ITOAPOOHO pacIu-
caH B [6].

IaHHBIV MeTOZ, MOXHO MCIIOJNb30BaTh Ha 4a-
crotax ot 1142,5 MI'y go 2170 MTI'1. B aTom cityuae
SJUTUTITUYECKYIO IMarpaMMy HalrpaBJIeHHOCTH 06-
pasyloT ABa maT4y, KOTOpble YMeIalTCsS B pas-
Mepbl paguo-monyisa 14 cmx7 cm. B aTom citydae
MbI 6yZieM UMeThb 061Mit KO3DOUILIMEeHT yCuaeHust
nopsigka 11,5 ob.

[Mpnuém muarpamma HampaBJAE€HHOCTU IO OCU
OT JIBYX ITaTY [peiCTaB/eHa Ha PUCYHKe 25.
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Puc. 25. [lyarpaMMa HarpaBjaeHHOCTY B HAIIPABJIEHUM OCH OT JBYX IMaT4

CoOTBeTCTBEHHO AMarpaMma HalpaBJIeHHOCTU
JIlyya OT OAHOJ rmaTy 6ymeT B 2 pasa mupe. TakuM
o6pa3omM, Ipu TPSIMOYTOJIbHBIX pa3Mepax IaTy-

aHTeHHBI Y Hac GopMupyeTcsi OCHOBHOM JIyd aH-
TeHHBI B (hOpMe S/UINIICA, YTO IMMOKAa3aHO Ha pHU-
CyHKe 26.
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Bpa].L[eHI/Ie AHTCHHBI 4

HeOﬂHOSHa‘!IHOCTb B
BepxHeii objjactn

Bropas nosioBuHa 3iunca

HepBaH IIOJIOBHHA J3JIJTMIICAa

______________

Puc. 26. IuarpaMmmMma HalpaBJIeHHOCTY OCHOBHOTO Jiy4a I10 IBYM OPTOTOHAJIbHBIM OCSIM,
COCTOSIIIIVM M3 2 TTaT4d JJIsT HeCYIIMUX 4acToT oT 1142,5 MI' - 2170,75 MI'

V3 pucyHKa 26 BUAHO, UTO H06aBIeHNe Bpalle-
HMS TTaTY-aHTEHHBI B TJIOCKOCTU MePIeHAUKYISIP-
HOJ1 Hampas/ieHU1o K ABkeHuto BITVIA maét Bo3-
MOYKHOCTb TOJYYUTh aMIUIUTYAHYI0O MOIYJISLIMIO
paguocuUrHaia, Ipuxoasiero ot uean. OTMeTum,
UTO aMIUIMTYAHAsT MOZLYJSUUS NPUHUMAEMOTO

CUT'HAJIa B OIITMYECKOM JMala3oHe BOJIH PaHee UC-
[10JIb30BaJIaCh B rojioBKax camoHaBeneHus (I'CH)
(pUCyHOK 27), IpU 3TOM MMeJIOCh U3MeHeHKe 110
YacToTe B 3aBYCUMMOCTM OT MeCTa PacIlOIoKeHus
LleJIN.

Puc. 27. ITpuuiun pa6otsel 'CH nHdpakpacHOro auarmnasoHa BOJH

3Iechb CUTHAJI OT LieJiM MOCTymnaeT Ha GOKycK-
pYIOIIYI0 JMH3Y (3) U ¢ He€ yepe3 BpallaroIniics
IVCK MOZy/siiyy curHaja (1) mocrymaet Ha GoTo-
MIPUEMHUK (2).

Orianume Hallero crocob6a B TOM, YTO HeET
Heo0XoIUMOCTH B GOKYCUPYIOLIel TMH3e, TaK Kak
BMECTO HEE MCIIONb3YeTCSI KO3(POUIIMEHT ycuie-
HMSI aHTEHHBI. 3[1eCh IIPOMCXOIUT BpallleHMe Aya-
TpaMMbl  HAIpaBAe€HHOCTM TIpM  BpalleHUu
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NpeJijlaraeMoro paguo-MOZLyJ/sl B IJIOCKOCTU M€p-
MEeHIVKY/ASIPHOM K HalpaBlA€HUIO [BVKEeHUS
BIUVIA, a He Mogy/IMpyloLIero aucka. To ecTb, Mbl
MMeeM CII0COO, OCHOBAHHBIN Ha HaxOXIeHUU
LleJIX B TOUYKE PacIlONIOKeHUs 10 PUCYHKY 26, U B
3TOM CJlyyae OCHOBHOJ JIyd IaT4-aHTEeHHbI IPU
BpalleHny, 3a cuéT GopMbl IJUIUIICA, TTepUOgMUYe-
CKM OOHApYKMBaeT TOUYKY HAXOXIEHMS IIeJN.
HauanpHoe yrioBoe pacnosioXeHMe IyuarpamMbl
HalpaB/IeHHOCTM (TOYKa OTCUY€Ta) OmperesseTcs
Ha OCHOBaHMM (DOTO MMITY/IIbCOB, HAIPUMED, OT

IIepBblil UMIyJIBC SIIMIICA

Bpems Hauana npuéma curxana ot uenu T, R

CBETOJIMO/IA, PACIIONIOKEHHOTO Ha 0OPATHOI CTO-
pOHe Bpalllaouierocs paguno-MOAY/sl, KOTOPbI
COBMeIIaeTcs ¢ OTBEPCTMEM B 9KpaHe (3TO Helo-
IBVDKHBINM IVMCK C OMHUM OTBEPCTHEM) C 06PATHO
CTOPOHBI PaA0-MO/IY/ISI TOBKO OIMH pa3 3a 060-
poT. IIpu s3TOM B (POTONMPUEMHMKE 32 SKPAHOM C
00paTHOJI CTOPOHBI PaAMO-MOAYISI GOPMUPYETCS
MMITYJIbC. B 9TOM CJydae MbI 6y[IeM MUMETb MOTY-
JIAIMIO CUTHAJA B TeueHMe BpeMeHU MOomaJaHus
MCTOYHMKA U3JyUYEeHUS B Y4 MaTUY-aHTEHHbI, YTO
IMOKa3aHO Ha pUCYHKe 28.

BTropoiil ummynsc smunca

Pasznuna Bpemenu npuxona T,

aRYAD)

'| Nmnynbcel horomnona

Bpewms nauana npuéma cursana ceeroauoga T»

Puc. 28. BpemeHHas auarpamMma, onpeessionias GopMupoBaHe BpeMeHy preéma CUrHaaa oT 1ean

CootBeTcTBeHHO BpeMsl Tiy+T3/2 mepecunTsoi-
BaeTCs B TPAAyChl YI/ia, aHAJIOTUYIHO «CTPEJIKEe Ya-
coB Ha 1udepb6IaTe», OT GUKCUPOBAHHOTO MeCTa
pacmosioxkennst Ha BIIA ¢oTonpuémuuka, KOTo-
pblii MMeeT NPMBSI3KY K CUCTeMe KOOpIMHAT
BIUIA, mo mecTta Hayaja MpUEMA CUTHAJIOB OT
enu. Bpemst mpuéma curHana ot uenu — Ts, 671a-
rogapsi bopMe 3JITMIICA AMArpaMMbl HampaBJ/ieH-
HOCTH, TIO3BOJISIET ONIPEAEIUTb BeJIMUMHY paguyca
(«IJIMHY CTpenKu») M Ha OCHOBAHUM 3TUX 3Haue-
HUIA MOKHO BBIUMCJIUTH MECTOMNOJIOKEeHUE Ienn
Mo HampaBjeHU. Tak Kak paAguo-MOAYIb Kpe-
MUTCSI K MeTaUTMUECKOMY CTEPXXHIO UTPaIoIero
poJIb OCM BpallleHusl, TO obecreueHne BpalleHus
MO3KeT OCYUIeCTBJSTbCS OT CTepKHS BpalleHus
nponesnepa BIIJIA, yepe3 COOTBETCTBYIOUIYIO Me-
XaHUUeCKyl0 Tepefady. B maHHOM ciiyyae CKO-
pOCTh BpalleHUs pPafauo-MOAYISI CO CKOPOCTBIO
BpaieHus npornesnepa BIUIA saBaseTcs BIIOJTHe
JocraToyHoil. Kpome Toro, ompenenum Mnpuém

paZuocurHaia MpoTUBHMUKA HA pacCTOSITHUU D=2
kM oT BITJIA mpu u3nydyeHuM curHaaa NpoOTUBHUKA
MolHocThio P=0,1 BT u kosdbduiimente ycuie-
Hus auTeHHsl G,=0,5 (-3 nB). 3mech yuuThIBaETCS,
YTO MOILIHOCTb u3nydyeHus npu Wi-Fi moxeT co-
ctaByaThb 16 nbm (0,04 BT, ripu mosoce rpu CKOpo-
ctu epegaun B 200 k6ut/cek). IIpu sTOM Gymem
CUMTaTh, YTO Tepenava MHOOPMAIUM PATMUOCHUT-
HaJIOM MPOTUBHMKA OCYILECTBIISIETCS CMMBOJIaMU
€O CKOpPOCThIO epegaun 50 MO6UT/ceK, M COOTBET-
CTBEHHO MMeeTCs] HaKOoTIeHMe 110 KOy IpU Hecy-
meit yactote 2 ITu (A,=0,15 m). KoadduimeHt
ycuneHus: aHTeHHBbI BITJIA cuntaem paBHBIM Genua=
7,94 (9 nb). [Ipy 5TOM OTHOIIEHNE CUTHAJ/IIYM B
NpUEMHMKE PAAMO-MOAY/AST CUYMTAeM paBHBIM
q=27 (BepositHOCTh oiubkru 10°-107). 3mech
TaKkke k - 910 nmoctostHHas bonbiimana, a T,=600°K
—1ryMoBasl Temieparypa. OTciofa BbIYMCINMM He-
06X0AMMYIO TI0JIOCY TPOITYCKaHMSI B Pafyo-MO-
myJie 1o popmyJe:
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nia

F,.=E %G, xG;

npmu

x A, (4x 1) x gxkxT, xDy’]= (1)

=0,1x0,5%7,94%(0,15)* /[(4x 7)* x27x1,38x 107> x 600 x

(2x10°)’]1=63,24 MI'm.

TakuM 06pa3oMm, 10 JaTbHOCTU B 2 KM HaBefe-
Hue BIIJIA Ha Lenb HaAO OCYIIECTBJSTH IO KO-
MaHIOHOM paguonuHuM. Tak Kak Lieab OOJ/DKHA
HaxXOAUTbCS He MO LeHTpy ABwkeHus BITJIA, To B
5TOM cCJlyyae HeoOGXOOMMO MCIOJb30BaTh METO[
MapaiyieJIbHOTO COMMKEHMsI, KOTOPBIi 3aK/Ioya-
€TCsI B TOM, YTO BCE BpeMs BbIIEPKMBAETCS OAVH
U TOT Xe YToJl HaXOXAeHMs 1eJi1 B Ipoliecce ABU-
>keHus BITJIA [9]. CurHasisl yripaBjieHUsI OT paagyo-
MOAYJIsI TIPM er0o BpallleHMM MOTYT IepeaaBaThCs
Ha yactoTe mopsaka 250-500 MTI'1 kak 6bI B pe-
skume Wi-Fi Ha yerpoiictBo yrpasieHus. Tak, B [5]
OblIa TTOKa3aHa aBTOHOMHAas paboTa mpepjarae-
MOTO paguo-MOAy/is B AYIUVIEKCHOM peXuMe C
Ha/IMuMeM JOIOJHUTEIbHO IIMPOKO HAalpaBIeH-
HOJ1 aHTeHHbI, ¥ BO3MOXXHOCTbIO MOACOeqNHEeHUS
37IEKTPUYECKMUX OaTapeek MUTaHUS C HUKHEN CTO-
POHBI TUIaThI 1 K pafno-MOIyIIo.

Ho Bo3MoOkeH city4aii, Korga 0Ka3bIBaeTCsl 9KO-
HOMMYECKM HEBBITOTHO MUCIT0/b30BaTh BITJIA B Ka-
yecTBe CpeACTBa IMOpaxeHus. B sTom ciyuae
MOXXHO MPUMEHUTb MeTO[ OIperne/ieHUs] MeCTo-
TOJIOKeHUsT [Jjis1 HaHeCeHUs apTUJUIePUIICKOTO
ymapa moo0HbIi TOMY, KOTOPbIi UCITONb3YETCS B
cucTemMax HaBurauum, Takux Kak GPS wuan
IJIOHACC. OTanume B TOM, YTO IIOMMUMO HE00X0-
JVIMOCTHU B METOJIe MMEeTh BpeMEeHHYI0 CUHXPOHMU -
3allMI0 ¥ TOYHOE OIlpefesieHMe MeCTOMOI0XKEeHS
3-x unu 4-x BITJIA B pexkuMe ux 6appaskpoBaHus,
Hamo ob6ecHeuuTh CUHXPOHM3ALMUIO TeTepOIUH-
HBIX YaCTOT, MPOMEXYTOUYHBIX YACTOT U TAKTOBBIX
YacTOT (IPOMEXYTOYHYI0O M TaKTOBYIO YacCTOTY
IUVIUC MOXHO OOBEAVHUTH), IOCTYMAIOIINX Ha
cmecutenu, AL u ITJIMC. OgHOBpeMeHHO MOXXHO
chopMupoBaTh MPOMEXKYTOUHYIO UaCTOTY 3a CUET
IemeHusT OCHOBHOI reTepoAMHHOM 4YacTOThl. Ta-
KMM o06pa3oM, TOTpe6GyeTcs CUHXPOHU3AINS
TOJIbKO OCHOBHOJI reTepOoAMHHOM 4acTOThl. CUH-
XPOHM3ALMIO TeTepOAMHHBIX YaCTOT HEeCKOJbKUX
BITVIA MOXXHO OCYIIeCTBUTb Ha OCHOBe ¢ha30BoOii
aBTOIOACTPONKY yacToThl (PAITY), Korma hopmu-
poBaHMe HeOOXOOMMOI STATOHHONM YaCTOThI OCY-
uiecTsisieTcs B omHOM BITVIA n mepenaétcs Ha Bce
octasmbuble BIUIA. IIpu 3TOM, 3amepskku OygyT
OIpeaensiTbCsl OTHOCUTEIbHO BpEMEH) MOMEHTOB
rnepexoja 4yepe3 HOJMb [OBOWHOM  4aCTOTHI

CMEIIEHHOr0 paAMOoCUTHaAa MPOTUBHMKA MO Ka-
HaJlaM CMHYCa M KOCHHYCa MOCJe NIpeBpalleHns B
OGMHAaPHBIA BUI, ¥ COOTBETCTBYIONIEH (PUIbTpaLN
IO X CyMMUPOBaHus. VIHbIMM CJIOBamMu, BMECTO
HaKaIJIMBaeMOTO KO/Ja MCIIOb3yeTCs orubaroniast
nBoitHOV vacTtoThl 2x(f-fr-f,) Ha BeIXOmE yMHO-
SKUTEJIeN TT0 CMHYCY M KOCMHYCY 10 PUCYHKY 23 110-
cie punbTpauyu B ITJIVIC. TOUHOCTH onpeaeieHnst
BpeMeHU IIpuxo/ia 6yIeT TeM BbIllle, 4eM O0JIbIlIee
KOJINYeCTBO Iepexo/i0oB uepe3 HOMb C YYETOM
CIIIaiiHOB QuKcupyetcsl. OQHOBpPEMEHHO Keja-
TeJIbHO 00ecIieunTh GUIbTPAIINIO OIM3KYIO K 3HA-
yennio 1 KI'1, yTo 6ymeT SKBUBaJIEHTHO HAKOILIe-
HMIo Koja B 1024 6uta B Teuenue 1 miicek. Jlanee
3TU BpeMeHa Ipuxona B ogHoM u3 BITIA cpaBHU-
BAalOTCSI C BpeMeHaMMu IMpuxoja paauocurHasia
MIPOTUBHMKA OT Apyrux BIIJIA, uTo 66110 1TOKa3aHO
HaMmu B [3, 10]. B ganbHeiiieM MmeTo aHaJIOrMueH
MeTony, KOTophlii npumeHsietcs B GPS. 3gech Tak
ke Kak u metone GPS u I'NTOHACC yuynTbhIiBaeTcs
Pa3sHOCTb BpeMéH mnpuxona. CMHXpOHM3aLMUs Ya-
COB MOXET OCYILeCTBJSThCSA elé 1o noyuéera BITIA
U KOPPEKTUPOBAThCS HA OCHOBE ITAJOHHONM Ya-
CTOTBI.

Takum 06pa3oM, MbI IOKa3aiy, YTO TOJbKO Ha
OCHOBe YHUOUIIMPOBAHHOTO ONTUMU3MPOBAH-
HOTO pamuo-momyis [1-6] Mbl MOkeM obecrieum-
BaTh peanm3annio ACAP B nuamnasone ot 0,25 I'T1
1o 4 IT11 6e3 yuéta ganbHesieit MUKpOMUHUATIO-
puszanuu. Ilpu stom ADAP MoXeT MCIOIb30-
BaThCSl HE TOJIbKO KaK CPEeNCTBO CBSI3U U Pajiuo-
yIipaBjieHMs Ha OCHOBe YHUOUIMPOBAHHBIX pa-
IVO-MOAyJel, HO M BBITIOJHSITh paguOTeXHUYe-
CKYI0 pa3BeKy C OIpeaeneHMeM MeCTOIOJIoXe-
HUS MCTOUHMKA pPaAMOCUTHA/Na TMPOTUBHMUKA, a
TaKKe ero yHuutoxeHusi. Kpome toro, AOAP mo-
>KeT UCTIONb30BaThCS U Kak cpefcTBo POB, Hanpu-
Mmep, mJist BITJIA MpoTuBHMKA, 0COGEHHO MPY IIOf -
JéTe Ha 6/IM3K0e PacCTOsTHHE.

JIutepaTtypa
1. Ppicun A.B., Boiikaués B.H., HasgHos A.M.
«Criocob 6bICTpOit (ha30BOI1 aBTOIOACTPONKYM Ya-
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EVALUATION OF THE USE OF A MULTIFUNCTIONAL RADIO MODULE
OF AN UNMANNED AERIAL VEHICLE (UAV) AS PART OF AN ACTIVE
PHASED ARRAY ANTENNA (AFAR) IN A WIDE FREQUENCY RANGE

Abstract. At the present stage of development of radio control and communication systems, there is a question
of optimizing radio-electronic devices in a micro module design in a wide frequency range as part of AFAR in order
to reduce economic costs through unification and multifunctional use. At the same time, there is a need to optimize
work for specific tasks, taking into account radio intelligence, determining the location of enemy radio sources and
setting radio interference. In this article, based on the analysis of the characteristics of known radio systems, func-

tional schemes and specific technical solutions to the tasks are proposed.

Keywords: the radio module of the UAV, radio engineering reconnaissance, location determination based on
the enemy's radio signal, functional schemes of processing the radio signal in the radio module, the layout of radio

modules in the AFAR in a wide frequency range.
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PBIIIIMAHOB Ackap UpruraeBuu
npenoaaBatenb, @uinan BoeHHOTro yue6HO-HAyYHOTO 1IeHTpa BoeHHO-BO3AyIIHBIX CUJT «BOeHHO-
Bo3mymIHas akageMust uMm. mpodeccopa H.E. )KykoBckoro 1 10.A. l'arapuna» B r. YensionHCKe,
Poccus, r. Yensas6MHCK

IBOJIIOLIUA VIIPABJIEHVS BE3OIIACHOCTDBIO ITIOJIETOB:
VH®OPMAIIVIOHHBIN MMOAXO0/ U CUCTEMHAS CTPATETUS

AHHOmMauus. B cmamee paccmampueaemcs 0030p H08bix n00X0008 K ynpasjieHuio 6e30nacHoCmolo noiemos
8 20cydapcmeeHHOll asuayuu ¢ yuemom UH@opMayuoHHoz0 nooxodd, CUCMEMHBIX CMpamezutl U co8peMeHHbIX Me-
mo0do8 aHanu3a pakmopos, CNOCOOHIX NPUseCMU K A8UAYUOHHBIM NPOUCUECMBUSIM.

Knroueawie cnoea: 6e30nacHocmo noJsiemos, cucmema ynpaseJjeHus 6e30nacHocmoio noJsziemos, zocyaapcmseH—
Has asuayus, asuayuoHHsle npoucuiecmaeus, cucmemHalii nooxod.

CeroaHmHHmZ TeopeTUYeCcKuit MOAX0Md K CU-
cTeMe 06e30ITacHOCTY TI0JIETOB TOCYIapCTBEH-
Holi aBuaiuu Poccuiickoit ®emepaiiuy ObLI BIiep-
Bble IpefcTaBieH B 60-70-X rogax npouuioro Beka
¥ 3aMEeTHO ITOBBICUJI YPOBEHb 6€30I1aCHOCTH IT0JIe-
TOB Ha NPOTsKeHUM XX Beka.

HoBble pecypcsl cienyeT UCKaTh B OpraHusa-
IMOHHOM cdepe. K coxkaneHuio, G0 HeZaBHETO
BpeMeHM OTCYTCTBOBAJIA UeTKas Mepapxusi OTBET-
CTBEHHOCTM 3a 6e30I1aCHOCTb IT0JIeTOB, UTO 3Ha-
YTEeIbHO BIMSIIO Ha pe3yabTaTUBHOCTb Mep Ipo-
dunakTHueckoit paboThl MO MNPeOTBPalleHMUIO
aBMAILIMOHHBIX TPOUCIIECTBUI TOCYAapCTBEHHON
aBMaLUN.

OCHOBHOVJ YIIOp, KacallIUIACS pefoTBpalle-
HMSI aBUAILIMOHHBIX UHIUAEHTOB B TOCYIapCTBEH-
HOJT aBMaluy, NO/DKEH OBITh ClleJIaH Ha yCTpaHe-
HUM UCTOUYHMKOB U MIPUUMH BO3SHUMKHOBEHUS ITUX
aBMALIMOHHBIX COOBITUIi. TTOCKOIBKY 3HAUUTENh-
Hasl YaCTh MHIIMIEHTOB B aBMalyy OblIa CKPBITA,

paboTa B 9TOM HaIpaBaeHUY ITPOBOIMUIIACH B OTpa-
HMYEHHOM Maciitabe ¥ 6e3 JOIKHOTO KOHTPOJIS,
a, CJIeloBaTeNbHO, He MMesa GOJIbIIOr0 MaccuBa
CTaTUCTUYECKUX IaHHBIX, HA OCHOBE KOTOPOTO U
BO3MOXHA peanu3aumsi MpoduIakTUUecKoil pa-
60THI B 3TOM HarpaBieHun. B cdepe aBuanym Bo-
opykeHHbIX Cuit Poccuiickoit @egepaiiuu (BC PO)
3a MOCJegHUI TOJ yAaI0Ch MPeoIoeTb 3Ty TeH-
IEeHLUIO.

Bcsa nurepaTtypa B 06s1acTU MOBBIIIEHUS 6e3-
OMAaCHOCTM IIOJIETOB pacCMaTpMBaeT aBUALIMOH-
HYIO CUCTEeMY KaK KOMILJIeKC MOJICUCTeM, BK/IOUast
"3KUIIAX — BO3AYIIHOE CYAHO", yIIpaBjieHue Ioje-
TaMM UM afamnTanuio K YCJIOBUSIM OKpYXKalollei
cpenbl. Ho U3 mpakTuky BUSHO, UYTO 6€301acHOCTb
orpefenseTcss He TOAbKO B XOHe 3KCIUTyaTaluu
BC. [ToHMMaHMe XapaKTepuCTUK 6e30macHocT BC
HauMHAeTCsl TpU paspaboTKe ero TpebGOBaHUIA,
dhopmupyeTcs B Ipolecce MPOeKTUPOBAHMS, pea-
JIM3YeTCsI BO BpeMsI M3TOTOBJIEHMSI, OTIPeLeNsieTCsI
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Ha CTaguy MPAKTUYECKOT'O MCIIBITAHUSI camoJie-
TOB, YTOUHSIETCS ¥ MOAAEPXKUBAETCS B XOJIe HEIO-
CpeACTBEHHONM SKCITyaTalMu. BbIXOOUT, UTO B
HBIHEIIIHIO CUCTeMY 6e30MacHOCTY ITOJIETOB He
BXOJIUT yUeT K/IIOUEeBbIX 3TArloB GOPMUPOBAHUS U
noAaepskaHus XapaKTepucTuK 6esomnacHoctu BC.

Pemrenne 3amay 1o obecrieyeHnio 6e301macHo-
CTY TIOJIETOB CTPOUTCS HA TIPUMEHEHUM CIydaii-
HbBIX (BEPOSITHOCTHBIX) M CTAaTUCTUYECKUX METO-
OB, HO B OCHOBHOM pelllaeTcs IIpo6iemMa KOH-
TpoJis 06eCcrieueHHOCTM 6e30MacHOCTY II0JIETOB.
OpHako ympaBjeHue 6e30TacHOCTBIO ITPAKTHUUe-
CKOTO ITOJIETA BBIMIOJHSIETCSI KOCBEHHO Uepes JIeT-
YlMKa, IYTEeM MOBBIIIEHUS €T0 MMOATOTOBJIEHHOCTU
K ITPaBUJIbHBIM JIEMCTBUSM B CJIOXKHBIX CUTYaIMSIX
¥ OTpaHNYEHMIT BO BPEMSI BbITTOJTHEHUS TTOJIETHBIX
3aa4. 3IeCh yIpaBjIeHMe OCYIIEeCTBISIETCS C I0-
MOIIbI0 HOPMATUBHOW 6a3bl JOKYMEHTOB. DTOT
MOAX0J] 3HAUMTEJIbHO TOJHSI YPOBEHDb Oe3omac-
HOCTM TIOJIETOB ¥ CBEJI BHU3 aBapUITHOCTDb B aBMA-
uyu MuHKcTepcTBa 060poHsl PO, ogHaKo Teope-
TUYECKVE BO3MOXKHOCTY TaKOTO IOIX01a Ha ITpaK-
THUKE TTOYTH MCUEPITaHbI.

Hacrymmia rmopa Heo6XOAMMOCTH pasieseHus
ompejesieHns «6e30MacHOCTh MOJIETOB». Bee, UuTo
CBSI3aHO C pa3paboOTKOJi MpaBoOBOIi 6a3bl B cdepe
6e30ITacHOCTY, pacciaefOoBaHMEM aBUAIMOHHbIX
MPOMCIIECTBUI ¥ aBUAIIMOHHBIX MHIIUIEHTOB, pe-
aau3anuii mporpaMm Io MMpoduaakTMUecKoil pa-
60Te B rocylapCTBEHHO aBUAIMM ¥ KOHTPOJIS 3a
MX VICTIOJTHEHMEM — 3TO CTPaTerMyecKuii Moaxo,
KOTODBIVi HampaBjieH Ha YIIpaBJieHMe CUCTEMbI
obecrieueHns: 6e30MacHOCTM IOJeTOB. Ero cie-
IyeT [OMOJHUTb TaKTUYECKUM YpPOBHEM —
HalpaB/IeHHOe YIIpaBjeHue Oe30IMacHOCTbI0 B
KOHKPETHOJ JIETHOJ CMeHe.

CeromHsl yIpaBiieHMe 0e30ITacHOCTbIO, KakK
MPaBUJIO, UCIIOIb3YET BEPOSITHOCTHBIE METOIBI U
METOMbI CTATUCTUKM, HO TPeOYeT Mmepexona K UH-
dbopMaLMOHHOMY METOY. DTOT METOI IIPeIIoia-
raeT BbIJe/NIeHNe JKM3HEHHO BasKHBIX CUCTEM JIJisI
dbyukunonupoBanus BC, ompenenenye ux rnapa-
METPOB, YCTAaHOBKY TpaHMII JOMYCTUMBIX 3Have-
HUI ¥ aBTOMAaTUUYECKYIO0 KOPPEKIIUIO ITPU TTPUGIN-
SKeHUM K HuM. MHGopMaLus OT CUCTeM JTaTUMKOB
HaInpasJsieTcsl B 60pTOBYIO0 MHOOPMAIVIOHHYIO CU-
cremy (BUC), roe obpabarsiBaercs. B cryuae oT-
KJIOHEHMI1 6e3 CHCTeMbI aBTOMATUUECKOTO YITpaB-
JleHust GOPMUPYIOTCS YKa3aHMUS IJisS JIeTYMKa TI0
KOPPeKLVY ITapaMeTpOB.

Peanusanyst C1CTeMbI yIIpaBjieHs 6e30IacHo-
CTBIO TTOJIETOB BKITIOUAET B CEOSI BBIITOJIHEHME 3a-
lay B OBYX 3aMKHYTBIX KOHTypax yIIpaBJeHus Ha
Tpex MOoAYypOBHSX. [IepBbIit — 3TO CTpaTernueckue

TIPMHIIUITBI peaau3alyuy CUCTEMbI 6€30MMacHOCTH
MOJIETOB, ocyilecTBisieMble Cayk60ii 6e30MmacHoO-
CTU TIOJIETOB TOCYJapCTBEHHON aBMalMu U TJIaB-
HBIMM KOMAHIOBaHMUSIMM BUIOB BoOpysKeHHBIX
Cui. BTopoit KOHTYp — 3TO ollepaTUBHOe yIIpaBJie-
He 6e30ITacCHOCTbIO, ITPEAOCTABIEHHO COeVHe-
HUSIMU U 06 beIVHEHUSIMHA. TPeTuii — TakKTUIecKoe
obecrieueHne 6e30MaCHOCTY TIOJIETOB, OCYIIECTB-
JiseMoe Ha YpPOBHE YaCTH.

B TeueHMe nonarOro CpoKa MPUIMHBI aBUAIMOH -
HbIX TpouciiecTBuii (AIl) KaaccupUUMPOBaAINCh
Kak uejioBeveckuii ¢akrop (65-75% All), oTKassl
TeXHUKM camojieta (27-39% AIl) u GbaKToOpsI
BHemIHe cpeabl (15-24% All). DTOT Moaxo[ uc-
MTOJIb30BAJICS IIJISI Pa3paboTKM CTpaTeruy TOBbI-
meHus 6e30macHOCTY 1MojieToB. OMHAKO TaKoe Je-
JIEHVe CJIUIIKOM O00OIIeHHOE, YTO 3HAUUTENbHO
3aTpPyIHSET BbIsIBJIeHMEe KOHKPEeTHBIX HaIpaBiie-
HMI1 0151 ipegoTBpalenus All

3apybeskHbIe UCCAeTOBaHMS B ITOC/IeIHIE TOIbI
MPeJIOKWIN UHYIO TPaKTUKY: BHUMaHMe yess-
eTcsT He OTHAENbHBIM (akTopaM, a KaTeropusim
HanboJIee YacTO BCTPEYAIONIMXCS ITPOMCIIECTBUIA.
Bolny BbIZENIeHBl CIeAYIONMe KaTeropmumu CoObI-
TUIi: IOTeps YIIPaBJsIeMOCTU B M0OJieTe, CTOJIKHO-
BEeHMSI UCIIPaBHBIX BO3IYIIHBIX CYAOB C 3eMJeit,
MPOMCIIEeCTBUS B 30HE a’poApoma. AHAIU3 3TUX
MIPOUCIIeCTBMUII TTOKa3bIBAET, UTO B UX OCHOBE Jie-
SKUT OOUH 061t hakTop, KOTOPbhIi MOXKHO OXa-
pakTepu30BaTh Kak HeAOCTaTOUHOe WM OTCYT-
CTBYIOIIIee y MWJIOTOB MMOHMMaHMe JI0JT0 pa3BuBa-
fonieiics cuTyanuuu. ITOT PakTop MOXKHO Ha3BaTh
"CUTyallMOHHOEe IIOHMMaHMe", IOCKOJIbKY BaKHO
He TOJIbKO 0CO3HaBaTh CUTYyal1io, HO U 3HATh, UTO
JleJlaTh B TAKUX CITy4yasix

Ha ocHoBe omnycaHHOTO TTOAX0Aa MOXKHO cle-
JIaTh Cedyloliyie BbIBOAbI:

1. TloBbimeHne 3¢G@dEKTUBHOCTY TEKYIIEi
CUCTEeMBI oObOecrieueHuss 6e30TMacHOCTM II0JIETOB
BO3MOSKHO JIOCTUUb ITyTeM ONTUMM3AIUHA ee opra-
HU3AIMOHHOM CTPYKTYPHI.

2. Ilpm panpHelilieM pasBUTUU CUCTEMBI
6e30MaCcHOCTHU ITOJIETOB HEOOXOIVIMO VMCIT0/Ib30Ba-
HMe HOBBIX TEOPEeTUUECKUX MOIX0I0B ¥ METO/IOB.

3. Co3maHue BBINIEONMUCAHHON CUCTEMbI
yIpaBjieHust 6e30MacHOCTbIO MTOJIETOB B TOCYAAp-
CTBeHHOJ aBuanuy PO aBisgeTcst OTHUM U3 TaKMUX
MOJIX0/IOB, TMle K/IIYEBBIMM OYIYyT MOICUCTEMBI
yIpaBjeHus obecrieueHueM 6e30MacHOCTHM TIOJe-
TOB ¥ HaNpaBJIEHHOTO YIIpaBjieHUs 6e30IMacHo-
CTbI0 KOHKPETHOTO JIETHOTO JTHS.

4. TlonesHOCTb peanusauuy 3TON 3amauu
MOXXeT OBbITb JOCTUTHYTO Yepe3 MCIIOTb30BaHMe
MMeIOIIerocss ypoBHSI 6e30ITacHOCTM ITOJIETOB U
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MOC/IeAHUX MTOCTUKeHMIT B 061acT MHGOpMaIIn-
OHHBIX TEXHOJIOTUIA.

5.  OcHOBHOI1 dokyc MOJlepHM3aLUA
HaIpaBJ/ieH Ha KapAMHalIbHOE yiIyulieHue MHGpop-
MAaI'OHHOTO 00ecrieueHust CUCTEMBI YIIpaBIeHUs
6€30I1aCHOCTbIO II0JIETOB.
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BOEHHAS CJIYXXBA B COBPEMEHHOI1 POCCUU

AHHOmauus. B danHoli cmamee agmopom paccmampueaemcs 80eHHAs CIy#0a 8 COBPEMEHHbIX YCN08USX. Ae-
mopom 8vieedeHbl NONONHUMETbHbIE U OMPULAMeTIbHble CINOPOHBI B0EHHOLI CYy*0bl, NPOBedeH NPABO8oLl aHAIU3

BoeHHOli c1y#c0bl 8 COBPEMEHHBIX YCI0BUSIX.

Kntouesste cnoea: soeHHas cyw0a, cay#6a no KOHMpakmy, CpouUHas cayxba, cneyupuxda, 0co6eHHOCMU,

donz PoduHe, apmusi.

BOEHHaH c1yk6a, 110 oIpemesIeHIIo U 10 CBOeit
MIPMPOJIie — 3TO B FOCYIAPCTBEHHOI CYKObI,
BKJIIOUAIOIIAs crenuduueckue MpuUsHaKM, C I0-
MOIITbI0 KOTOPBIX OHA OTJINYAETCS OT BOEHU3UPO-
BAaHHOM TOCYOApCTBEHHOM ¥  TPaKIAHCKOM
crysk6e1. HecmoTtpst Ha To, uTo B @3 «O cucreme
TOCYIAPCTBEHHOI CITYysKObI PD» «ycTpaHEeHbI» 0CO-
OEeHHOCTY BOEHHOJ CJTy>KObI, B YaCTHOCTH, JA€TCS
ee ompemelieHMe KaK BUIa TOCYyIapCTBEHHOI
CJTYKObI, B CBSI3M C YeM OHAa CTAHOBUTCS B OOVH
PSI C OPYTMMM BUIAMM, OJHAaKO, B CBOEM Cyllle-
CTBEHHOM COJepskaHMM BOEHHas CIyK0a Biajgeer
SIPKO BBIpaKeHHbIMM OCOOeHHOCTSIMU. Camoe
60JIbIIIOE KOIMYECTBO OTINUMI MEKAY CIeIMalb-
HBIMM BUIAMM CJTY>KOBI B TOCYAAPCTBEHHBIX OpTra-
Hax 1 00IIerpakaaHCKOli TOCYAapCTBEHHOI CTYK-
60i1.

BceMm criennanbHBIM BUIAM CIYKOBI B TOCyIap-
CTBEHHBIX OpTaHax, BK/IIOYAs BOEHHYIO CITYKOY,
MIPUCYIIVEe TIPU3HAKK, Cpedu KOTOPBIX HeOo6XO-
IVMMO BBITEIUTH:

—  cneunu@uKy BBITOJIHAEMbIX 3a7a4 U QYHK-
LML

—  cHenuasbHble IPUHLIMUIIBI OPTaHU3AIUU
CITY3KOBI;

—  0coOble YCIOBUS COYKObI, 4acTO COTMpSI-
SKEHHBIE C PUCKOM;

—  cnenuduka mpodeccuoHaabHOM IesTenb-
HOCTH;

—  ocobeHHBbIE CJTysKeOHbIE 00SI3aHHOCTH;

—  0COoObIe TTOJIOKEHUST O AUCLIUTIIMHE U IAC-
LIMIUIMHAPHbIE YCTaBbl C YYeTOM OCOGEHHOCTEl
IOJKHOCTHBIX (DYHKIMIT U YCIOBUI CIYKOGBI CO-
TPYIOHUKOB;

—  0COObIi MOPSIAOK MOCTYIUIEHUS U CITeIy-
dbuKka TMPOXOXKIEHUS] TOCYTAPCTBEHHON CITYKOBI,

0COOBIiT TOPSITOK IMPUCBOEHUS CIIelaTbHBIX 3Ba-
HUIA, aTTeCTallUM, IPEKpaIeHUSs CTYKObI;

—  OIpeneNeHHbINl CTaTyC CIyKalluX, yCTa-
HOBJIEHHBIIi KpyT 06s13aHHOCTE U 1IpaB;

—  cnenuduUUYecKnii MOPSAOOK TMPUMEHEHUS
Pas3IMYHbBIX BUOB OTBETCTBEHHOCTM;

—  HaJuyue CIelMaabHOTO obecrieueHusl.

ITpoxokneHne BOEHHO CIYKObI — peryaupye-
MbIii (pemepasbHBIM 3aKOHOAATETbCTBOM, Il0s0-
KeHMeM O TIOpsiike TIIPOXOXXAeHUsI BOEeHHO
CJTy3KObI, BOMHCKMMM YCTAaBAMM U MHBIMY HOPMA-
TUBHBIMU IIPaBOBBIMU akTamu Poccuiickoin @efne-
pauuu Tpoiecc u3MeHeHMs MPaBOBOTO TOJIOXKe-
HUSI BOEHHOCJTYKAIlMX B CBSI3U C HACTYIJIEHUEM
orpeJieJieHHbIX IOpUaANYecKux (HakToB Mpu Ipo-
XOXJIeHUM BOEHHO CJTYsKObI C MOMEHTA ee Havuasa
" 10 ee OKOHUYaHMsI. OLHO U3 KIIIOUEBBIX IPEUMY-
MEeCTB CAYX6bI B apMuM, O KOTOPOM MOJIOZbIE
MapHH, Kak MpaBuiio, He 3alyMbIBAIOTCSI, 3TO BO3-
MOSKHOCTbD JlaJIbHeIIero Tpy0yCTpoiCcTBa B ToC-
yIApCTBEHHBIX M CUJIOBBIX BemomcTBax. O6s3a-
TeJbHOEe MPOXOXKIEeHNEe CPOUHOI CIYKObI — 3TO
IJIaBHOE YCJIOBMeE MJisT paboThl HAa TOCYIapCTBEH-
HO1 CITyX6e.

My>KUMHBI, OTCIY)XKMBIIME B apMUU, SIBJISIIOTCS
60Jiee CTPeCCOYCTOMUMBBIMM, 00JIaAIOT CIIOCO6-
HOCTSIMM OBICTPOTO TIPUHSITUS PEIlleHNs] B HaTIpsI-
SKEHHBIX KM3HEHHbIX cUTyanusx. [Jis HUX HeT
TPYIHOCTE, KOTOpble HEBO3MOKHO ITPEO/0JIEeTh.

[IpeumyIecTBa BOMHCKOI CYKObI HA 9TOM He
3aKaHYMBAKOTCS, HO TJIaBHOE, YTO CTOUT YCBOUTD —
ryskba, B TIepBYIO Ouyepefb, 3TO BBHITIOJIHEHUE
JloJITa Tiepe]i CTpaHoi. A yKIIOHeHMe OT Hero Kapa-
eTCsI B COOTBETCTBUM C YTOJIOBHBIM 3aKOHOIATeTh-
ctBoM Pocceniickont enepanmm.

ApMMS — 3TO 1LIKOJIA KU3HU, TIO ITPOXOKAEHUI0
KOTOPOJi BbI y3ke He 6ymere mpeskHuM. Ho HUKTO
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He TOBOPUT, UTO BbI CTAaHETE XYIIIIeii Komueii cebs,
OTIBIT MOJIOABIX TApHEei ITOKa3bIBaeT COBCEM 06-
paTHY®O cutyaiuio. CMOTPUTE HA STOT 3TAl CBOE
SKM3HM, KaK Ha BO3MOXHOCTb M3MEHUTb CBOIO
KM3Hb K JIyYllIeMy, TIPBITHYTh BbIllle CBOEN To-
JIOBBI.

B o6mye NpuHUMUIIBI BOEHHOM CIYKOBI, II0
MHeHMIO A. B. AsapxmuHa, cieayeT BKIKUYUTH
MIPUHIATIBI COLIMATbHO-TIPABOBOI 3alIUThl BOEH-
HOCJTY3KalllUX, paHKMPOBAHMS BOMHCKUX JOKHO-
CTeii ¥ 3BaHMIi, OrpaHMYeHNit IpaB 1 cBOOO, BO-
E€HHOCTYKaluX B CBSI3M C MCIIOJTHEHMEM OCOOBIX
obsizaHHOCTEN [9, C. 36].

Takum 006pa3oM, — BOeHHasl cy>k6a IIpeicTaB-
JiteT cob0ii CIIOKHOE COIMATbHOE U ITPaBOBOE SIB-
JieHue, orpepessieMoe UCIIO/JIHEHEM BO@HHOCITY-
SKAmyMM crienuuyecknx QYHKIMIA, CBI3aHHBIX C
MpUMeHeHUeM WJIYM BO3MOXKHOCTbIO TTPUMeHeHUSs

CPeNCTB BOOPY;KEHHOI 60PbOBI, B IeJISX PeIleHus
roCyJapCTBEHHBIX 3a7a4 B 06/1aCTI 060POHBI ¥ BO-
€HHOJ 6e30MacHOCTM, 3aKpeIlJIEHHbIX 38 HUMU B
HOPMATMBHOM ITOPSIAKE.
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OPTAHMBAIIVA CBA3U MEXAY ITOAPA3AEIEHUAMU
B ITOJIEBBIX YCJIOBUSIX

AHHOmMauus. B danHOli cmamee paccmMampusarnmcss 0CHOBHble NPUHYUNGI 0pP2AHU3AYUU C853U, 3HAUeHUe
ces13u 8 60esbix delicmausx, NopsadoK U Op2aHu3auus ces3u, paboma KomMaHoupa noopasoeneHus no op2aHu3auuu
813U, co8peMeHHble NPOOSIEMBbL OP2AHU3AYUU C8513U, 3adaull, peutaemble KOMaHOupom nodpaszdeneHus no cessu.

Kniroueswie cnoea: css3v, 3(10(11111, KOMaHallp, noapasaeﬂeHue, COBpEMEHHbIE yCl08Us, ynpasJjieHuUe gotickamu,

uHopmayus.

3azauy BOEHHO CBSI3U:

e obecrneueHue obmMeHa uHdopmaimeit ¢
BBIIIECTOSIIIIMM KOMaHAMPOM (IITabOM);

e obecmeveHyue ympaBjieHUs C TOTUMHEH-
HBIMU TIOJIpa3ie/IeHUSIMMU;

e  obecreyeHye CBOEBPEMEHHOI Ilepemaun
CUTHAJIOB OIOBEIlleHUSI U MpeaynpexaeHue mom-
pasneieHui 0 HETIOCPeICTBEHHOI yrpo3e IpuMe-
HeHus mpotuBHUMKOM OMIT 1 BTO, a Takske 0 CBOUX
SIIePHBIX yaapax, oroBellleHe 0 BO3AYIITHOM IIPO-
TUBHMKE, PAAMOAaKTUBHOM, XMUMUUECKOM U 610JI0-
IrMyeckoM 3apakeHUu;

e  obOecmeueHyue ob6MeHOM MH@oOpMaLMeii ¢
B3aMMOJENCTBYIOIIMMHM YaCTSIMM U TIOApaspene-
HUSIMU,

e TIlepermaya pacIOpsDKeHUIT U ToydeHue
IOHECEeHUI TI0 TEXHUYECKOMY M ThLIOBOMY 0Obec-
TeueHuIo 60eBbIX JeiCTBUIT ToApa3ae/IeHNii.

VcrieniHoe BBITIOTHEHME STUX 3a7ay MOXKeT
ObITh 06€eCITeUeHO TOILKO TOTIA, KOTA CBSI3b OymeT
YIOBJIETBOPSITH OIpee/IeHHbIM TPEOOBAHUSIM.

ITpoBomHast (puUKCUpOBaHHASI) CBSI3b — 3JI€K-
TPOCBSI3b TIOCPENICTBOM 3JIEKTPUUYECKUX CUTHAJIOB,
PacIpoCTPaHSIOMMXCS 10 KabelssM CBSI3U U TIPO-
BOJlaM MEXIy HeIoABMKHbIMM ITyHKTamu. OHa
oxBaTbIBaeT TenedOHHYIO, TelerpadHy0 CBSI3b U
repefavy TaHHbIX. BoeHHast MpoBOAHAS CBSI3b SIB-
JISJIaCh OMHUM U3 BUIOB CPEMICTB CBSI3M, 0OecIeun-
BalOIMM KOMMYHMKalMell BOMHCKME Tofpasje-
JIeHUST MeXny co0oil, ¢ KOMaHAOBaHMEM BCeX
YpPOBHeJi 1 opraHaMy roCcylapCTBEHHOTO yIpaBJie-
HMS.

ITpoBoaHAs CBSI3b B MEPUOZ, BOHBI, KAKO GBI
aHaxXpOHMYECKOIi CerofHs OHa He Ka3ajach, 6blia
OCHOBHBIM BUAOM CBS3M. JIMHUM TIPOBOOHOM
CBSI3M TIOApasfensjiach Ha KabenbHble (B OCHOB-
HOM IIPOJIOKEHHbBIE MO, 3eMJjieli Uu T0J, BOHON),

BO3[YIIHbIE (TPOBOJA MOABEIIMBAINCh K Ha3eM-
HBIM OITOpaM, CTojI6aM, Il1ecTaM) 1 Ha3eMHble (T10-
neBbie). TIo BpeMeHM IKCIUTyaTalluy Pasandaim
MTOCTOSTHHbBIE (ITOA3eMHbIE, TOABOMHbIE, BO3MYIII-
HbI€) U BpeMeHHbIe (T10JIeBbIE).

o cpaBHEHMIO C APYTMMM BUAAMM CBSI3MU, IIPO-
BOJHAas CBsI3b 00Jafaa IeNbIM PAIOM IIPEeuMY-
IIIECTB: BBICOKOE KAaueCTBO CBSI3M; HEITOIBEPsKEH-
HOCTb ITpeJHaMePEHHbIM ITOMeXaM; He TpeboBasia
rabapmTHO MM SHEPrOeMKOi MHPPACTPYKTYPHI;
BBICOKASI pa3BeA3allMUIIEHHOCTb — IPOCTYIINBA-
HMEe TIepPeroBOpOB, BO3MOXKHO, OGbLIO JIMIIb MPU
MTONK/TIOUEHNUY K JIMHUM, a B CIydae MpUMeHEeHUs
mmbpaToOpoOB — HEBO3MOXKHO; HENTb3SI ObUIO BbI-
SIBUTh aAKTMBHOCTh II€PETOBOPOB; YCTPOIICTBA
CBSI3M HEOPOTME U HECTOXKHbIE B MPOU3BOICTBE,
B3auMO3aMeHseMble MeXIy C000ii; 06CTyXuBa-
HMe UX He TpeOyeT BhICOKOI KBaIMbUKALINY TTep-
COHaJa, a o6yJyeHMe 3aKII0YAIOCh C O3HAKOMIIe-
HMEM MHCTPYKIIUA TT0JTb30BaTEIS.

CB$13b SIBJISIETCSI OCHOBHBIM CPEICTBOM YIIPaB-
neHust Boiickamu. OHa OPTaHMU3YEeTCS] B COOTBET-
CTBMM C pellleHreM KOMaHAaupa, YKasaHUSIMMU
HavajJbHMKA IMTaba, pacropsbKeHueM IO CBSI3U
BBIIIECTOSIIIETO 1ITaba C y4eTOM HaJM4MSI U COCTO-
SIHUST CUJT U CPEJICTB CBSI3Y, BPEMEHU Ha ee opra-
HM3AIMI0, & TAK’KE BO3MOXKHOTO BO3/I€/CTBUS IIPO-
TUBHMUKA.

CBsi3b IIpM 0OOpOHE OpraHM3yeTCs CpaBHMU-
TEeJIbHO JIETKO BC/IEICTBME HEMOABKHOCTH BOVICK.
OpHako, ¢ HayajaoM 00s1, IpY HATUYUK Y TIPOTUB-
HMKA CUJIbHOM TEeXHMKM, OHA OOBIYHO €I CTBYET C
cepbes3HbIMM TepebosiMu: TenedOHHbIE MPOBOIA
Tepe6UBaIOTCs, JTIOIM M COGAKYM He TOXOST, IPH-
XomuTcs mpuberaTh Aake K aBUALUM, JUIIb ObI
Y3HaTh, YTO TBOPUTCS HA PpoHTe.
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CBs13b OpraHu3yeTcs B COOTBETCTBUM C pellie-
HMeM KOMaHAMpa, YKa3aHUSIMM HadaJlbHMKA
mrraba o opraHu3aiuu yIpasaeHus U CBSI3U, pac-
MOPSDKEHMEM II0 CBSI3M BBIIIECTOSIIIErO IITaba,
Ha/JIMuMeM U COCTOSTHMEM CUJI U CPeACTB CBSI3U, C
yaeToM (u3UKO-reorpa@uyeckux 0COOeHHOCTeNd
paiioHa 60eBbIX JeiICTBUIA, BpeMeHM, OTBOAVIMOTO
Ha OpraHu3aluio CBSI3MU, a TAKKe C YyUeTOM BO3-
MOXHOTO BO3/IeJiCTBUS TPOTUBHUKA.

OpraHmusanus CBSI3UM 3aKJIHOUaeTCs B TOATrO0-
TOBKe, Pa3BEPTHIBAaHMM 1 HOEBOM VCIIOIb30BaHUM
CWI U CPEICTB CBSI3U AJISI 0OecrieueHus yrpanie-
Hus1. OHa BKIIIOUAeT Takke IJIaHMPOBaHMe, ITOCTa-
HOBKY 3a/1a4 BOJCKaM CBSI3U U PYKOBOJICTBO MU B
rpoliecce pa3BepThIBaHMSI, GYHKIVMOHUPOBAHUS U
CBEPTBIBAHUS CUCTEMBI CBSI3M.

[Ipr opraHm3anum CBSI3U OMNPENENSIIOTCS: C
KeM, K KakoMy BpeMeHM, Kakue BUIbI CBSI3U
IIOJKHBI OBITh YCTAHOBJIEHBI; CTPYKTYpa CUCTEMBI
CBSI3U; CWIbl M CpeACTBAa CBSI3U M0 3ajavyamM |
HaIpaBIeHMsIM; COCTaB pe3epBa CUJI U CPENCTB
CBSI3U; 334,24y YaCTSIM U MOApa3feneHUsIM CBSI3U;
TOPSIAOK B3aMMOAEICTBUS MeX/IY YaCTSIMU U IO/ -
paszeneHusiIMU CBSI3M; PEKMMBI pabOThI CPENCTB
CBSI3Y; TIOPSIIOK ¥ MEPOTIPUSITUSI 60€BOTO, TEXHU-
YeCKOTO ¥ ThUIOBOTO OOecIieueHus ; OpraHm3ans
YIIpaBJIEHUSI CBSI3BIO U I PyTHE BOMPOCHI, pelieHne
KOTOPBIX TpebyeTcs I/t 06ecrieueHnsI CBSI3M.

Crporast permaMeHTaIus OpraHu3aium u obec-
TIeYeHNsI CBSI3U B3aMMOJIEVICTBUS OTIpefiesisieT OT-
BETCTBEHHOCTD 3a YCTAaHOBJIEHME U MOAAepXKaHue
CBSI3U:

— 1o QpOHTY — Ha TTPAaBOTO COCena;

—  OT ThlJa K GPOHTY — Ha ITAb CoemyHEeHUS
(4acTu), HaXOISAIIErocsi BO BTOPOM 3liesioHe (pe-
3epse);

—  O0OIlEeBOJiCKOBOTO COeOMHEHUs (YacTu) C
coefVHEHUSIMMU (4acTAMM) Opyrux Bunos BC PO u
pPOIIOB BOMCK — Ha IITabbl coequMHeHUIT (dacTeit)
IPYTUX BUOOB U POLOB BOMCK;

—  0O6IIeBOCKOBOTO COeAVHEHUsST (YacTu) C
yacTaMu  (TIogpasfesieHusIMiy) — CrenuaabHbIX
BOVICK ¥ ThLJIA - Ha 1ITA0 0OIEBOICKOBOIO COemM-
HeHUs (4acTu).

CBS13b B3aMMO/EICTBUSI MEXAY YacTsIMU, TIOJ -
pasgeneHusIMu 10 (GPOHTY U OT ThUIa K (PPOHTY
yCTaHAB/JMBAETCS: M0 paguo M paguopeneitHbIM
JUHUSIM — CPeACTBAMU Ka>KIOro; MO MPOBOJHBIM
JUHUSIM - CpelCTBAaMM IMPaBOTO cocela U Cpef-
CTBaMM 4YacCTH, NoApasgeneHns, HaXosIlerocs: Bo
BTOPOM 3liiejIoHe (pe3epse).

Oco60 xoueTcs MOOHATh IMPOOGIeMY ITOATO-
TOBKM CITEI[MAJUCTOB IO 3KCILTyaTaluy MoCTyma-
IOIIMX Ha BOOPY)XeHMe CpefCcTB U KOMILJIeKCOB
cBSI3U. B akagemMuy HaKoOIUIeH GOraThlil OIBIT pe-
LIeHNUsI OAHHOM 3aJauM, MOJy4YeHHbII B CO3[aH-
HOM TIpM aKaJeMuy y4eOHOM IIeHTpe IO ITOATO-
TOBKE  CIEUMATUCTOB  BbICOKOTEXHOJIOTUYHBIX
IoiskHOCTel. IIpu Bcex ycrexax HeOOXOaMMO OT-
METUTb, UTO AaXKe IIPU HAIUUNU CPEeHETO TeXHU -
YeCcKoro 06pa30BaHMs CPOK IOATOTOBKY CIeIua-
JIUCTa COCTaBJISIET OT 3 A0 6 MecsileB, UTO TaKXKe
SIBJISIETCS HeINpUeMJIeMbIM B YCJIOBUSX BeleHUs
KpPYITHOMAaCIITa6HO BOMHBI.

B sakmoueHne Heo6XOAMMO OTMETUTh, UTO
npo6iemMa KMBYYECTU CUCTEMbBI CBSI3U SIBJISIETCS
MIpMOPUTETHOI 3amaveit u TpebyeT OT BOEHHO-
HAy4YHOTO COO0OIIecTBa INIyboKoil M (yHIaMeH-
TaJIbHOM MTPOPabOTKM, HOBOTO, HETPAIUIIMOHHOTO
B3IVIs/la Ha ee CYHIHOCTb ¥ CUCTEMHOTO Ile/ieHa-
TpaBJIeHHOTO pa3pelieHns.
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BECIIMJIOTHBIE JIETATEJIbHBIE AIIITAPATDI
N BAPUAHT UX KIIACCUOUKALINN

AnHomauus. B cmamove npedcmasnena kaaccugukayus 6ecnunomHbix 1emamebHslX annapamos, Komopas
00%eduHsem ux N0 NPeOHA3HAYeHUI, d MAKXe PpaAcCMampusarmcs Xapakmepucmuku Karoozo u3 npueedeHHsIxX

KJjiaccos.

Kntoueawle cnosa: GecnunomHolii iemamesibHolii annapam, KﬂaCCUdJUKauuﬂ 6ecnuI0omHbIX 1IemameibHbviX an-
napamos, npumMeHeHue 6ecnUIOMHBIX JlemameibHblX annapamaose, 603MOX}HOCMuU 6eCcnUIOMHBIX J1eMmamesibHblX

annapamos, bn/JIA.

BeCHI/IJIOTHbIe JleTaTenbHble arnapartsl (BrijIA)
KJIaCCUDUITMPYIOTCST TTO-pasHOMY, HO Haubo-
Jiee pallMOHAJbHBIII KpUTEpUiIt — [AejieHue 10
B3JIeTHOM Macce. Takas kimaccudmkanys Mo3BO-
JisgeT 00beqUHUTD BIIJIA, cX0XMe 10 TeXHUUEeCKUM
pelleHysIM U BBIIIOJIHSIeMBbIM 3afauaMm. Tak, Bbige-
JI0TCS  cnepyioniue rpynnbel  BriJIA:  nmerkue
(B3/eTHas macca MeHee 20 KuUjorpaMm), CpeaHue
(ot 20 mo 200 xuiorpaMm), Tsokesbie (6omee 200
KWIOTrpaMM) M CBEPXTsDKeJsble (B3/eTHas macca
npesbitiaeT 1500 kunorpamm) [2].

B ocHoBHOM Takue BriJIA MoryT HeCcTH mosnes-
HYI0 Harpysky B BUJ€ ONTUYECKOI KaMepbl, Mac-
coii He 6onee xkuyorpamma [1 c¢. 234]. Haubosnee
MMUHMATIOpHbIE anmnapaTbl MMEIT pa3mMax Kpblia
Io monymeTrpa M maccy mopsinka 0,25 kr. OHu
npefHa3HaueHbl [Ji pa3BelbIBATe/JbHON [es-
TEJbHOCTY B TAKTUUECKOM YPOBHE, OGHAPYKEHUS
He6OJIBIINX IPYII MPOTUBHMKA (IaJbHOCTD J0 5-
7 xm) [2]. [1o aTOVi IpyunHe pa3Mep anmnapara Bbl-
MTOJITHEH KOMITaKTHO 10 pa3MepaM, OH yI06eH Mpu
mmepeBo3Ke (GOJBIIMHCTBO TakuxX BJIA mepeHo-
CSITCS ABYMS JIIOAbMM) U OIEPAaTUBHOCTU 3aIlyCcKa

[2]. B cBSI3M € 9TUM CUI0Basi yCTaHOBKA MOKET
OBITb TOJIbKO B BU€ 3yeKTpoaBurarens [1 c. 114].

bnaromapsi satomy cBepxierkue BrJIA cno-
COOHBI BBIMIOJHSITH TOJIET IO CJIOKHOW TPaeKTo-
pUM, MUMEIOT BO3MOKHOCTb BEPTUKAIbHOIO B3/IeTa
U TIOCAaAKM, a TaKkKe HU3KUI YpOBEHb Iyma [3
c. 93]. OHu MeHee MHEPTHBI U Majao3aMeTHbI. Ho
MaHEeBPeHHOCTb OTpaHMUYeHa MaJjoil yaelbHOI
SHEepProeMKOCTbI0 aKKyMyJSITOpPOB. IIpomomsku-
TeJbHOCTD Ios1eTa cocTasiseT fo 1 yaca [1 c. 253-
254].

brJIA cpepgHero kjiacca — caMblii pacIpocTpa-
HEHHBIN TuUl. BbiCcOKas B3JieTHas Macca 3aTpyn-
HSeT py4YyHOe MpUMeHeHUe, MOITOMY OOJbIINH-
cTBO BriJIA 3TOro Kjacca MOHTUPYIOTCSI Ha TPaHC-
nopTHYIO 6a3y [2]. BoenHoe nmpumenenue BriJIA —
TaKTMYecKasl pa3Beaka 0OCTAaHOBKMU MPOTMBHUKA
BO/IM3Y TMHUY H0EBOTO CONTPUKOCHOBEeHMS (10 150
KM), a B IpakImaHCKoi cepe — oCMOTpP GOJIBIINX
00BEKTOB (TPYOOIIPOBOMIOB, JTMHMIA JIEKTPOIIEpE-
Iauu), co3gaHue KapTorpaduueckux CHUMKOB,
OTCJIeXKMBaHMe SIBJI€HUI MPUPOILI U 1p. [4 ¢. 298-
299].
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BonpmmHcTBO BITIA cpemHero kiacca BBIMOJ-
HEHbI 10 HOPMAJIbHOM a3pOAMHAMMUYECKON cxeMe,
IBUTaTeIb BHYTPEHHETO CTOPaHus - B 3a[JHell ya-
CTy KopIryca [3 ¢. 221]. ITO pacrooXxeHue Mo3B0o-
JISIeT TIOMECTUTD TOJIE3HYI0 HAarpy3Ky Oyiiske K HO-
COBOJI YacTH, UYTO oOecIieuuBaeT XOpOILInii 0630p
nepenHeii moaycdepsl, HO IPU aBapUITHONM ITO-
caJKe MepBbIM CTPaZaeT AOPOTOCTOsINee pa3Be-
IbIBaTesibHOe obopymoBaHue [1 c. 303-304].

IMocagka Mo-camMoJIETHOMY OOecIieunBaeT COo-
XpaHHOCTb ammapaTra, HO OHa TpeOyeT DPOBHYIO
IUIONIAJIKy, OTCYTCTBME BBICOKMX mHperpajg u
CWJIBHO YCJIOKHSIETCS B HEGIAarOMPUSTHBIX MTOTOT -
HbIX yostoBMsX [1 ¢. 405]. TTocamka BBITTOMHSIETCS B
PYYHOM pexXuMe TIPU yIIpaBIeHuy omepaTopom [1
c. 407].

ITonesHast Harpy3ska BriJIA cocrasisiet oT 20 10
50 kunorpamm [2]. CocTaB BK/IIOYaeT OGBIUHYIO U
MHGPaKpacHyI0 KaMephbl, YaCTO YCTAHABINBAIOTCS
pagMoJIOKallMOHHAs CTaHL M, 1a3ePHbII JaabHO-
mep [2]. YcTpoiicTBa MOHTUPYIOTCSI Ha Bpallalo-
meiicsl B ABYX IUIOCKOCTSIX CTaGMIM3MPOBAHHOM
miatdopme. Cucrtema mepenauu NAHHBIX TaKUX
arnmnapaToB CrocobHa mepenaBaTh MHGOpPMAIMIO
Ha pacctosiuue 10 500 kmnomeTpos [4 ¢. 349].

BriJIA Tskesoro Kiacca MpMMEHSIIOTCS IJ1S1 TaK-
TUUYECKOI pa3Belku U 60MboMeTaHUs HA CKOTLIe-
HMUSI SKMBOW CUJIBI MPOTMBHMKA WM JIETKOOPOHU-
POBaHHOJ TEXHUKM MPOTUBHMKA, a TAKKe AJIS 1e-
JleyKka3aHus U HaBeeHMs Ha 1oJie 604 [1 ¢. 417]. B
rpakIaHCKOM cepe TPUMEHSIIOTCS )1 MeTe0POo-
JIOTUYECKMX, SKOJOTUIECKUX U IPYTUX UCCIeA0Ba-
HUIA, TpeOYyoIMX MPOAOIKUTEIbHOTO MpeObIBa-
HUS B Bo3ayxe [3 ¢. 376-377].

Tskenple BriJIA MMelOT pasmMax Kpbuia OT 5 [0
15 MeTpOB 1 Yaie BCEero BHIMOTHEHBI IT0 HOPMAaJTb-
HOJM a3pOAMHAMMUYECKON Cxeme C yAJMHEHUEM
KpbUIa, 671arogapst 4eMy MOTYT HaXOJMUThCS B BO3-
nyxe no 18 vacos [2]. [lepegava faHHBIX peannso-
BaHa MO0 PaAMOKaHaIaM U CITyTHUKOBOV CBSI3M [2].

OHM MOTYT B3/I€TaTh M CAOUThCS KakK Ha ac-
(aymbTOBBIE, TAK M HA IPYHTOBBIE a3pOAPOMEI [1 c.
424].Ilocagka MIpOUCXOAUT B PYYHOM U aBTOMaTU-
YeCKOM pekyMe CaMOJIETHBIM crioco6oMm [3 c. 318].

BriJIA cBepXTsDKeNIoro Kiaacca SIBASIOTCS OTHO-
CUTEJIbHO HOBBIM M MajopaciipoCTpaHeHHbIM SIB-
nenneM [2]. Eciii paccMaTpuBaTh OOIIYIO TEHIEH-
LIMIO Pa3BUTUS ITOV KaTerOpPUM, MOKHO BbIAEIUTD
JIBa OCHOBHBIX HallpaBjeHMs: ammnapaThl, aHalIo-
TMYHble TTMJIOTUPYEMbBIM caMoJjieTaM, M JajbHue
CTpaTermueckie paspefbiBaTe/bHbIe armnaparhl.
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NMHOPOPMAIIMOHHBIE TEXHOJIOTHUH

BOPOIIYK Vpuna HukonaeBHa
cTyaeHTKa Kadenapsl GU3MKM, MaTeEMaTUKY ¥ MHOOPMATUKHA,
Taranporckuit uHCTUTYT uMeHu A.I1. Uexosa (bunman) PI'DY (PUHX), Poccus, r. Taraupor

HayuHulli pykosodumens — kaHoudam mexHuueckux Hayk, doyeHm benokornosa Ceemnana CepzeesHa

CYHIHOCTb, COAJEP>XAHME 1 OCOBEHHOCTU BHEJIPEHMS IN®POBbIX
VMHHOBAIIWI B CPETHEM ITPO®ECCHOHAJIbBHOM OBPA30BAHUU

AHHOmauusa. B cmamee paccmampugarmcs yugpossie UHHOBAYUU 8 06pA308aHUU, UX CYWHOCMb U 0COOEH-

Hocmu.

Knoueesle cnoea: o6pasosanne, imudposusaims, nudpoBbie MHHOBALMY, cpefHee TpodeccroHaIbHOe

obpasoBaHMe.

I IOHHTI/Ie uubpoBU3aINM MOAPA3YMEBAET B
cebe MCIIOMb30BaHME BCEBO3MOKHBIX IPO-

TPaMM M APYTUX IIUPPOBBIX PECYPCOB C 1LIEJIbIO IMO-
JIYUeHUS] JIEKTPOHHOTO OOYYeHUSI B YAATEHHOM
dbopmaTe MM TIPU MOTYUYEHUM 3HAHUII B LIKOJIE
uau Byse. Hampumep, 3amaHust, KOTOpbIE BBITIOJ-
HSIOTCSI B Kjlacce C MPUMeHEHMEeM 3JIeKTPOHHbIX
CPeJCTB TaKUX, KaK KOMIIbIOTED 6O TUTaHIIET.

Lindbposbie obpa3oBaTebHble TEXHOJIOTUU —
MHHOBAIMOHHBIN CIIOCO6 OpraHu3aluu Impoiecca
0o0yueHMsl, OCHOBBIBAIOIIMIICS Ha BHEAPEHUMU
3JIEKTPOHHBIX CUCTEM, KOTOpbIE B CBOIO Ouepeb
06ecreunBaloT HaIISIHOCTD. Llesbio MpumMeHeHUs
TaKUX TEXHOJIOTUII SIBJISIETCS TIOBBILIEHNUE Kaue-
cTBa, 3(pdeKTUBHOCTM yUeOHOrO Tpollecca, a BMe-
CTe C TeM YCITeIHO COIMaNTU3anyuu CTyIeHTOB [1,
c. 10].

Lindbposbie MHHOBAIMM B ITpodeccroHaTIbHOM
MOATOTOBKE OOYYAOIIMXCS 3aKII0YaloT B cebe
pasIMYHbIe BUIbI UX IPUMEHEHUS.

MenyaKkoHTEHT B CeTH, a B4O6ABOK 1 MHTEpaK-
TUBHBIE IM(DPOBbIe YUEOHUKM 3aCTyKUBAIOT BCE
OO0JBIIYI0 PEeIyTaIMio U MOCTENIeHHO 3aMeIaioT
NPUBBIUHBIE WMCTOYHMKYU 3HAHUNA. OTO POJIMKMU,
KOMIIBIOTEpPHBIE TECTBI U ApPYyTUEe MpeaMeThl BUP-
TyaJbHOJ peasbHOCTU, COJEICTBYIOIINE YCBOe-
HUIO 3HaHUIA.

IIpu UCMONb30BAHMYM TAKOTO KOHTEHTa Heoo-
XOJIIMO, YTOOBI YUUTEIh CMOT KOHCTPYKTUBHO BbI-
CTPOUTH Y4ebGHBINi TPOIECC C IeIeco00pasHbIM
MPUMEHEHUEM MPOTPECCUBHBIX TEXHOIOTUIA.

O6meH wuHpoOpMalMeii B MHTEpHETe CTall
BeCbMa 3HAYMTEJIbHBIM JJIS1 YU€HUKOB U MIpernoja-
BaTeJieii, a TaKKe UTPaeT OrPOMHYIO 3HAUMMOCTbD B
MHHOBaIMSIX 06pa3oBanus. Ha HEM mocTpoeHa pa-
60Ta BCex OHJIATH-KYPCOB, ¥ 3TOT CIIOCOO B3aMMO-
IeiCTBUSI, OUEBUIHO, OyIeT aKTyajJeH B IIKOJIaX
OymyIero.

B Hacrosiee BpemMsl AUCTAaHIIMOHHOE 06pa30-
BaHMe 3aBOEBAJIO BEJIMKYIO peITyTalnio 13-3a MaH-
IeMui, BO BpeMsl KOTOPOii MHOTOUYMC/IEHHbIe 3a-
HSTUSI BEJVCh OHJIAMH ITOCPENCTBOM CEpPBUCOB,
I7le BO3MOXXHO OBIJIO OPTraHM30BBIBATH «KJIACChI»
IS 00yueHMsI KPYITHOTO KOJIMUYeCTBa Jiojeit [2,
c. 53].

VHTepHeT — 9TO OrpOMHO€ MTPOCTPAHCTBO IS
M3BJI€UEHMs] 3HAHWMIL, HO MMEHHO €ro MacITab-
HOCTb TIOPOiT MOXKeT SIBJISITbCS TpoOGsiemMoit. st
MHHOBaIlMii B 00pa30oBaTe/bHON cdepe Xapak-
TEepPHO MIPUCYTCTBIME ITPOBEPEHHBIX 00PA30BaTE/b-
HbIX PEeCypcoB, MOCTYITHbIX YUEHMKAM II0 BCEMY
MUpY.

EcTb, HampuMep, Takue OOBEpPEHHbBIE CAThI,
KaK pasanyHble OHIAH-6MOIMOTeKM U BeOMHAPEI
OT MpodecCcMOHANIOB 10 BCeBO3MOXKHBIM HAIPaB-
JIEHUSIM.

IIpuuMHBI BHEIpEeHS] MHHOBALIVIA:

1. Be3 3aTpymHeHMs] BIUCHIBAIOTCS B yueb-
HBII TIPOIIECC ¥ caMoe TJIaBHOe, YTO HMKAK He 3a-
TParMBaloT COMEPKaHMe OOyIEHNUS ;
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2. CrocoOCTBYIOT MOCTMKEHMIO TOCTaBJIeH-
HBIX IpOorpaMMamMM M CTaHZapTaMu ILiejei o
TOMY WIM UHOMY IIpeAMeETY;

3. TapaHTUpYIOT TIpOABUKE€HME OCHOBHBIX
HarpaBjaeHMil CTpaTeruu B megaroruke: TyMaHU-
3a1My, TyMaHUTapu3auu ob6pa3oBaHUS U JINU-
HOCTHO-OPMEHTUPOBAHHOTO MOAXO0AA;

4. Co3malT YCJIOBUS O/ MHTEIEKTyalb-
HOTO pa3BUTHUSI AeTel, UX CAMOCTOSITETbHOCTMU;

5.  Vmop Ha pa3BuUTHE TBOPUECKON AeSTeNb-
HOCTH,;

6. TloBblllleHNMe YPOBHSI KauecTBa 0O6pa3oBa-
TeJIbHOM CUCTEMBbI;

7. Co3pmaHue OGNArONPUSITHBIX YCJIOBUI st
BbIOOpa Gyxmyiueit mpodeccun.

Ho ogHoIt 13 3HAUMTEIbHBIX MPUYMH OYPHOTO
pasBUTKS HUPPOBLIX MHHOBALIMII B 06pa3oBaHUA
yJyeHble Ha3bIBAIOT YMeHbllleHMe ayguTOPHOI
Harpy3Ku U yBeJindeHye MPOLeHTHOTO COOTHOIIIe-
HUSI CAaMOCTOSITeJIbHOM paboThbl. [IJI1 TOTO UTOOBI
COXpPaHUTb U B KAKO¥-TO Mepe MOBbICUTb YPOBEHD
M KayecTBO YCBOEHMUS y4eOHOro marepuaaa ak-
TUBHO MCHOJIb3YIOTCSI HM(POBbIe 06pa3oBaTesb-
Hble TEXHOJIOTMM, KOTOPbIe 00eCIeunBaloT KOM-
MYHMKAIIUIO MEKIY ITeIarOroM M 00yJaronMMucs,
YCTPaHSIOT Ipobestbl B 00yueHun [3, c. 17].

Cpeny BO3MOXHOCTE! B IIOATOTOBKE Bbife-
JISIIOT:

1. TloBbllleHMEe YPOBHSI MOOMIBHOCTU BbI-
TOJTHEHMS 3a[JlaHMii U U3yYeHUs] MaTepuasoB;

2. UVupguBumyanusaiys o6ydeHmus;

3. HarmsgHoCTh pacCMaTpuBaeMbIX MaTepU-
ajoB;

4. BsaumogelicTBue C IIpenofaBaTeyieMm;

5. MoMmeHTaJbHBII JOCTYIT 0OYJAIOmMXCS K
pesyJbTaTaM CBOeit 1esTeJIbHOCTH.

VimeHHO 11 poBbie TeXHOJOTUY IelaloT Mpo-
mecc obyuenust nudbepeHIPOBAHHBIM, BbICTpA-
MBAIOT €ro0 B COOTBETCTBUM C YPOBHEM 3HaHMIA
KaXXJIOTO yualllerocsi, JaloT 3HaHUS, KOTOpbIe CO-
OTBETCTBYIOT YPOBHIO MOATOTOBKM U TeM CaMbIM
MOBBIIIAIOT KaueCTBO MO3HaHui. Vicnonb3oBaHmue
TaKUX MHCTPYMEHTOB CO3/aeT YCJIOBUS, ITPU KOTO-
PBIX YUYEHUK CTAHOBUTCS aKTUBHBIX CYO'bEKTOB 06-
pasoBaTeIbHOrO Mpollecca. TakuM 06pa3’oM, OT
MacCCUBHOTO BOCIIPUSITUSI OH TI€PEXOIUT K aKTUB-
HbIM JI€JICTBUSIM U BKJIIOUAETCsI B BHITIOJTHEHMS 3a-
TaHNIA.

B coBpemeHHOM Mupe B cpefiHee mpodeccuo-
HaJlbHOe o6pas3oBaHue (cokpaineHHo CIIO) ak-
TUBHO BHEJIPSIIOTCS CTaHJapThl TPETHETO TTOKOJIe-
Husg — OI'OC CITO, OCHOBOI KOTOPBIX SIBISIETCS
KOMIIeTEHTHAas OCHOBA [4, c. 20].

ITporpamMma CTaBUT BBICOKYIO IIJIAHKY K OCBOe-
HUIO CTYOEHTaMM OCHOBHBIX ITPOGeCCHOHATbHBIX
MporpaMm, OBJIaieHMe UMY OOIIIVIMM U CIIeIMaTb-
HBIMM KOMIIETEHIIUSIMY, KOTOpble HeOOXOAMMbI B
OyaylieM KaskIoMy CIelnuaaucTy. Bee ato moctu-
raeTcsl IMyTeM YBeIMYeHUs ITPAKTUIECKO YacTu,
MMEHHO B 3TO BpeMS yJaliyecs: MOTYT ITOyUYNUTh
HYKHBIV TTepBOHAYAJIbHBIA OIBIT 10 BbIOPaHHOI
npodeccunt.

Tpe6oauns ®T'OC CITO Tpe6YIOT OT Mpernoaa-
BaTesieil ¥ METOAMCTOB Pa3BMBATh MHHOBAIIMOH-
Hble TEXHOJIOTMM ¥ WHHOBAalIVIOHHbIE METOIbI,
Bellb MMEHHO MX MCIIOJIb30BaHME IOBBINIAET He
TOJBKO 3 GEKTUBHOCTD MOATOTOBKY KaJIpOB, HO U
MpMBJIeKaeT BHUMaHMe U 3aMHTepPeCOBAHHOCTb K
npegMmery [2].

IMpu dbopmupoBaHuu mpodecCuoHalIbHOM To-
ToBHOCTH yuamuxcsi CITO 371eKTpOHHO-00pa30Ba-
TeJIbHbIe PeCcypchl pacCMaTPUBAIOTCS KaK BCIIOMO-
raTejibHble CPeICTBA, TOMOIHSIIOINE TPAIUIMOH-
HYI0 METOAMKY OOyUeHMSI.

BaskHBIM YC/IOBMEM peajn3aliuiy SIBJISeTCS Tpe-
60BaHMsI K MH(POPMAIIMOHHO 06pa3oBaTeIbHOM
Cpenbl: Hajauuye KOMITbIOTEPHOM TeXHUKM U 0bec-
reyeHue MPOrpaMMHbBIM obecrieueHmeM, mpodec-
CMOHATBHBIMM IIPOrpaMMaMi. BoT mosaTomy yciio-
BMSI OpPraHM3alyy yue6GHOTOo MPOIIecca OrpeIesi-
forcsi CaHUTApHO-3MUAEMUOTIOTUUECKUMY HOP-
MaMMu:

1. He 6onbie 20 MUH. — IIPOCMOTP CTaTHUUe-
CKMX MaTepMajoB Ha yUeOHBIX JOCKAX U IKpaHax;

2. He 6omnbiie 30 MUH. — IPOCMOTP AMHAMMA-
YeCKUX MaTepuasaoB Ha JOCKaX U IKpaHax;

3. He 6onbine 25 MMUH. — MHAMBUIYATIbHAS
pa6orTa 3a I1K.

IMpu opraHM3anyy yue6GHOTO BpeMeH He06X0-
IMMO OCHOBBIBATbCS HA TaHHbIE TPeGOBaHMS, Tak
KaK pyTMHHas paboTa MPUBOIUT K (U3UIECKON
YCTaJIOCTH, CHUKeHVEe aKTUBHOCTU U BOBJIEUeHHO-
cTU B TeMy. Hambosee paBWIbHBIM OyIeT uepe-
IOBaHMe Pas3JIMUHbIX (GOpM paboThl, HAIpUMED,
paboTa ¢ TETpajbi M Y4YeOHUKOM UepemyeTcs C
npakTudeckoii 3a ITK, KoJJIeKTUBHOI paboToii Ha
MHTEePaKTUBHOI TOCKe.
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IIETPOCSH IkemMma MapTUpoCcOBHaA
cTyneHTKa Kadeapsl «IOpuctipyaeHIs»,
KemepoBckuit rocymapCTBeHHbIV yHUBepcuTeT, Poccusi, r. KemepoBo

KYPTAHOBA Enena BaaaumupoBHa
Hay4YHbI PyKOBOJIUTEb, CTAPIINII ITpernogaBaTelb Kadeaps! hpusmyeckoe BOCIIUTAHAE,
KemepoBckuit rocymapCTBeHHbI yHUBepcuTeT, Poccus, r. KemepoBo

HNCTOPUS CTAHOBJIEHUSA 1 PA3SBUTUE
B COBPEMEHHOM MWPE KUBEPCIIOPTA

AHHOmMauus. B cmamve pacckassiéaemcs 86 ucmopus Kubepcnopma — Ha OaHHsLl MOMEHM 0YeHb YHUKAb-
HO020 poda dessmenbHOCMU, 8 KOMOPOM MOXCHO PA368UBAMbCS U NOJYUAMb HOBble HeOPOUHAPHbIE HABBIKU, KAK 015

KOMMYHUKauyuu, maxk u 0151 102UUECK020 MbIULTEHUSL.

Knrouessle cnosa: komnsiomepHsiii cnopm, cnopm 0ydyuezo, kubepcnopm, pazsumue, Dota, npogeccus 6y-

dyuiezo.

Cnez[yeT HauaTh ¢ MOHATHUS «KubepcropT», 4To
ke 9To Takoe? [Tof 3TUM MOHSITHEM TTOApa3y-
MeBalT OAMHOUYHOE WM KOMaHJHOe COpeBHOBa-
HMe Ha IUIolajike KOMIIbIOTEPHbBIX TeXHOJIOTUIA,
OTKyJa M TOIUIa BCSI 3Ta MHAOYCTpus. Y Kubep-
CTIOpTa HeT eIMHOTO Hayaja MCTOPUM CO3TaHMUS,
10 BCeEMY MUPY OH pa3BUBAJCSI HEOJHO3HAUHO,
TIepBO MOJTHOLIEHHOJ MOIBITKOM CO3OaHUS 3TOM
UHAYCTpUM nipocaexkusaetcs B 1981 ropy, Yonre-
pom [leiieM, OH OpraHU30BbIBaJl Ha MECTHOM
YPOBHE UTPBI I B CKOPOM BpeMeHM chOPMUPOBa
CBOI0 KOMaHAy, akKTMBHO BeJl MpoIlaraHiy B ee
€CTeCTBEHHOM IIOHMMaHMUM Ha pasjuuyHbix TB-
moy. IlepBbIit MyOGMMUHBIN TYpHUP Kubepcropra
rpomnsoien B AMepuke, B yuusepcurere Stanford
University, r1aBHbIM OPU30M Ha TOT MOMEHT SIB-
Jislach TOZ0Bas MOATIMCKA Ha KypHaJs, TOTAa MHO-
rMe 3ayHTepecOBAIUCh 3TUM MEpOIPUSITUEM U
laske TIOCBITUIIM 1IeJIyI0 cTaTbio B Stone Sports.
IMoka YTO GONBIIMHCTBO TYPHUPOB HE BBIXOAMIN
U3 MECTHOTO M perMoHa/IbHOrO 3HaueHus. McTo-
pus TIOJTHOIIEHHOTO Kubepcriopta B Poccuu Hava-
nack niocae pasBana CCCP, coBeTCcKkre aBTOMAThl
3aMeTHO Yy6aBWINCh B CBOEM KOJUYECTBE W
Havajay HabupaTh IMOIYJISPHOCTb MEepCOHATbHbBIE
KOMITbIOTEPBI, BE[Ib 0 3TOT'0 OHY OBLIM HE BCEM I10
KapMmaHy. OCHOBOIIO/IaralIM MPOPbIBHBIM MO-
MEHTOM B pasBUTUM KubGepCIopTa B IOCTCOBET-
CKOe BpeMsI TTOCJTY>KWI skypHast «HaBuratop urpo-
BOT'O MUpa», IIe ITy6IMKOBaIMUCh OTYETHOCTY C UTP
B 9TOV MHAYCTPUM 3a pybeskom. Bimske K KOHILY
90-pIX HayaiM TMOSBISITBCS KOMIIBIOTEPHBIE
KJTyOBbI, KOTOPBIE MO3BOJISIIV HAXOOUThCS KasKIOMY

YyeJIoBeKy Bce OJiske M OGiypKe K 9TOMY KOMbBIO-
HuTH. IIpodeccroHanbHblil KMOEPCIIOPT B HavaIe
21 Beka cTajs oueHb pacnpocrpadeH B IOxkHoi1 Ko-
pee, Iie BIiepBbie HauaaM MOKAa3bIBaTh BCE MATUM
C 9TO¥ MHAYCTPUMU MO TOCYAAPCTBEHHOMY KaHaJy,
peitTuHru TB-110y pocau, TeM CaMbIM IIpUBJIEKast
emne 60JblIe CTPaH B 3Ty MHAYyCTpUio. B 2001 rogy
Poccus mpusHama KubepcropTt, Kak opUIMasIb-
HBIIi BUJL CITIOPTA, M TiepBasi MOCTaBMIa TaKOW BUL
CIIOpTa HapaBHe ¢ 0ObBIYHBIMY BUIAMY CITOPTA, KaK
XOKKeit, 6acker6on u ¢yrbosn. EBpoma cosmana
nury ESL (Electronic Sports League), 1o KOTOpOIii
IO CUX TPOXOIUT MHOXECTBO TYPHUPOB IO pas-
JIMUHBIM OUCHUTIIMHAM. KpynHeRmmM TypHUPOM
cran Ha Tepputopum CHI' «<ASUS Open». Hauana
BO3PAcTaTh MOMYJISIPHOCTb OHJIAH urp — «Dotay,
«Counter-Strike», mocTerneHHO BHEIPSIOTCS HO-
Bble WTPBI IJIST TYpHMPOB. IS pa3paboTUMKOB
Ba’KHO OGbLJIO JaTh HOBM3HY CO3[AI0IIEiCSI UTPBI, B
CIIMCOK BKJIIOYAIMCh HOBbIe urpel, oT CHI' cTpaH
o6b1a mpemocraBieHa urpa «World of Tanks»,
obuumanbHo nosBuBmascs 12 asrycra 2010 ropa.
Terepb omopa oCyIlecTB/s/IaCh Ha B3aMMOJIel-
CTBUE MEXAY TUMMeITaMu, CpeJiu YCTOSBIIIErocs
CIVICKA UT'P — OHU YAYUIIAIUCD, TOOABIISIST HOBbIE
KOHCOJIV U HOBbIe BO3MOYKHOCTH.

KubepcropT — 3T0 OTHOCUTENILHO HOBAsI U pa3-
BMBAIOIIAsICsT 06/1aCTh, M MHEHME O HeM Kak ITpo-
deccun mocrerneHHo MeHsietcsi. CyliecTByeT He-
CKOJIBKO ITPUYMH, TTO KOTOPHIM KMOEPCIIOPT MOXKET
He paccMaTpuBaThCS BCEMM KaK ITOJIHOLIEHHAs
npodeccus:



AKTyaJbHBIE UCCIeOBAaHUS ¢ 2023. N250 (180)

[E] MudopmanoHHbIE TEXHOIOTHY | 68

1. HemocTaToOK MOHMMAaHMSI: MHOTME JIIOIIMA,
0COOEHHO CTaplIero MOKOJeHMS He IOHMMAIOT,
HACKOJIbKO CePbe3HBIM M KOHKYPEHTOCIIOCOOHBIM
MOKeT ObIThb KubepcropT. i HUX KuOepCriopT
MOXKeT Ka3aTbhCs IPOCTO "UTPOil HA KOMIIbIOTEpe".

2. Bocmpusrtue Kak Xxo0601: HEKOTOPbIE CUM-
TaIT KMOEPCIOPT UCKITIOUUTETHLHO pa3BIeueHneM
U x0661, a He 3aHSITHEM, KOTOPOEe MOXKHO pac-
CMaTpUBaTh Kak 00bIYHYIO ITpodeccuio.

3.  OTcyTcTBUE TPAAUILIMOHHBIX (GU3UUECKUX
aTpubyTOB IMpO(deCcCrMoHaJbHOIO CIOpTa: Kubep-
CIIOPT He TpebyeT pM3MUYEeCKMUX HABbIKOB U XapaK-
TEPUCTUK, KOTOPbIE OOBIYHO aACCOIMUPYIOTCS C
mpo¢eCCUOHATIBHBIMY  CIIOPTCMEHAMY, TaKUMU
Kak husnueckast cuaa Miam ITMbKOCTb.

4. TIpepy6ekmeHMus U CTePeOTUIIbI: B 00Ile-
CTBe BCE elle CYIIeCTBYIOT ITpeayoeskaeHns] OTHO-
CUTEJIbHO KUOepClopTa, CBSI3aHHbIE C OTCYT-
cTBMEeM (U3NYECKOIi aKTUBHOCTY, COLMAIbHOI
M30JIALIMel M HU3KUM YPOBHEM HaBbIKOB.

OJIHAaKO C YBeJIMUEHNEM MOIYISIPHOCTY KUOep-
CIIOpTa ¥ MPU3HAHUS €T0 3HAUYMMOCTH, MHEHME O
HeM Kak mpodeccuy mocTerieHHo MeHsietcst. Ceii-
yac yxke CYIIEeCTBYIOT MpodeccuoHaabHble KO-
MaH/Ibl, CTIOHCOPBI, IIPM30BbIe QOHIBI U JasKe YHI-
BEpPCUTETCKYE ITPOTPAMMBbI, TTOCBSIIIIEHHbIE KMOep-
CIIOpTy. DTO YKa3bIBaeT HA TO, YTO KubGepcropT
HaulMHaeT MMPMU3HABaThCI Kak MpodeccruoHalbHas
JlesITeIbHOCTbD.

Kubepcriopt mpenjyiaraeT psifi IpeuMyIecTs U
BBITOJ, [IIS1 UTPOKOB. BOT HEKOTOpPBIE U3 HUX:

1. B03MOXHOCTb ITPOdECCHOHATLHOTO PO-
CTa: KMOepCIopT MO3BOJISIET UIPOKAM pa3BUBATh
CBOM HaBBIKM U CTPEMUTHCS K COBEPIIEHCTBY. Pe-
TYJIIpHbIE TPEHMPOBKU M yUacTHe B COPEBHOBA-
HUSIX TIOMOTAIOT UTPOKAM CTaTh 60JIee OMbITHBIMMU
Y COCTOSIBITMMICS ITpodecCcroHaTaMM.

2. KapbepHble BO3MOKHOCTU: KUOEpPCIOPT
CTaJI OJTHOV U3 CaMbIX OGBICTPOPACTYIMUX OTpacIei
pasBjeueHuii 1 MpejjiaraeT UTPOKaM MHOTO Kapb-
€pHBIX BO3MOKHOCTe/ . OHM MOTYT CTaTh Mpodec-
CMOHAJ/IbHBIMM MUI'PDOKaMM, TpeHepamMMu, KOMMEH-
TaTopaMu, CTpUMepaMu uiau paborats B cdepe
OpraHmsalyy U yIpaBjeHus.

3. Bo3MOXHOCTh 3apaboTKa JeHer: Kubep-
CIIOPT TIO03BOJISIET UTPOKAM 3apabaThbiBaTh JTEHbIU
yepe3 IIPM30Bble [IE€HbIM, CIIOHCOPCKME KOH-
TPaKTbl, CTPUMMHI U OPYIMe AOXOAHbIEe MCTOY-
HMKM. HekoTopble mpodeccuoHanbHble UTPOKU
MTOJTyYalOT 3HAUMUTEIbHbIE TOHOPAPBI ¥ CTAHOBSITCS
M3BECTHBIMU B MHIYCTPUM.

4. CouyuasbHOe IPU3HAHME U YBAKEHME: KU-
6epcropT CTaHOBUTCSI BCe Oojiee MPU3HABAEMbIM
Kak JerMTMMHas GopMa CIiopTa M pasBiaedyeHMus.

Vcrexu B Ku6epCcropTe MOTYT IPUHECTU UTPOKaM
MpM3HaHME B OOIIECTBE U YBaKeHME CO CTOPOHBI
IPYTUX UTPOKOB, 6OJIETBIVKOB U TTOKIIOHHVKOB.

5. O6mecTBeHHas IwiatrdopMa M BIMUSIHUE:
K1GepCIiopT MO3BOJISIET UTPOKAM MCIIOIb30BaTh
CBOIO IIOMY/ISIPHOCTD U TIATHOPMY IJIsI AOHECEHU S
Ba’KHBIX COOOILEHMIT M BIMSIHMS Ha OOILeCTBEHHOE
MHeHMe. UIrpoKy MOTYT CTaTh 00paslioM U BOOX-
HOBEHMEM [JI1 IPYIUX, a Takxke IOAIepsKUBaTh
6J1arOTBOPMTE/IbHbIE U COIMaTbHbIE MHUIMATUBBI.

6. TnobanbHast KOMMYHMKAIUS U KYJIbTYp-
HBIIi 0OMeH: KubepcrnopT o0beAVHIeT UTPOKOB U
(danaToB co Bcero mupa. OH CO37aeT BO3MOXK-
HOCTb [IJIS1 KYJIbTYPHOTO OOMeHa, OOGIIeHus u
IPYKGbI MEXKIY PasHbIMM HAIMSIMU U KyJIbTY-
pamIt.

OTO TOJBKO HECKOJIBKO MPUMEPOB IIPEUMY-
IIeCTB K6GEPCIopTa, M OHY MOTYT ObITh Pa3HbIMMU
IJIST KasKIAOro UIpoKa. B KOHeYHOM uTore Kubep-
CIIOPT MpeaiaraeT BO3MOXKHOCTHM JIJIST IMYHOTO PO-
CTa, KapbepPHOTO Pa3BUTUS U yCIIeXa B COBPEMEH-
HOM MMpEe.

Kubepcrioprt, Kak u nwobas apyras cdepa mes-
TEJIbHOCTH, UMEEeT CBOM MMHYChI. BOT HEKOTOpBIE
M3 HUX:

1. Cupsumit 06pa3s KU3HU: KubepCIropT Tpe-
OyeT MJIUTENIbHOTO BPEeMEHM Iiepef, KOMIIbIoTe-
POM, UTO MOKET MMPUBECTH K YXYAIIeHUI0 pusnye-
CKO¥1 popMbI ¥ TIPOGIEMAM CO 3J0POBBEM, TAKUM
KaK OXMpEHMe, CHUKeHUEe MbIIIEeYHON CWIbI U
MpO6JIeMBbI CO CIIMHOIA.

2. CoumanbHasi U30siMs: HOKYCMpPOBKA Ha
UI'Pax U TPEHUPOBKAX MOKET IIPUBECTU K CHIKE-
HUIO COLMATbHOM aKTUBHOCTY U U3OJISILIM OT pe-
ambHOTO MMpa. KubepcropTcMeHbl MOTYT CTOJIK-
HYTbCSI C TIpoGIeMaMy COIMATM3aUM U OTPaHM-
YEHHBIM KPyTrOM OOIIEeHMSI.

3. IlocTosiHHOe [aBiieHMe: KOHKypeHLUMSI B
KubepcriopTe OueHb BBICOKas, M KuUbGEpCIopTC-
MEeHBI YaCTO CTAJKMBAIOTCS CO CTPOrUMMM TpeboBa-
HUSIMU U OSKUAAHUSIMU. DTO MOKET BbI3bIBAThH ITO-
BBIIIEHHOE JaBJeHMe, CTPECC U SMOIMOHAIbHOE
BbITOpaHMe.

4. Heompepne/leHHOCTb Kapbepbl: Kapbepa B
K1GepcriopTe MOKET ObITb HeCTaGMIbHON U He-
mpeackasyemoil. WrpoBble  MeTa-M3MeHeHUs,
Cragbl MHTEpeca K Urpe MM TPaBMbl MOTYT IIPH-
BeCTU K TOMY, UTO UTPOKM IMOTEPSAIOT CBOIK IIPO-
(dbeccroHaIbHYIO CITOCOOHOCTH 3apPaboTaTh.

5. OtcyrcTBuMe TPU3HAHUS:  HEKOTOpbIE
JIIONY BCe ellle He TPU3HAIT KubGepcropT Kak
HACTOSIIMI BUJ CIIOPTa. ITO MOXKET CO3[aBaTh
MPEISITCTBUS B TIOAYYEHUM TIOAJEPKKM  OT
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OKpYKaIoIINX, KaK CO CTOPOHBI CEMbM, TaK U CO
CTOPOHBI 06IIECTRA.

6. OueBugHas 3aBMCUMOCTb OT KOMIIbIO-
Tepa: KubepcropTcMeHbl MPOBOIST MHOTO Bpe-
MeHU Tiepe], KOMITbIOTEPOM, UTO MOXKeT IIPUBECTU
K IIpo06JieMaM C HapyIIeHyeM peskuMa THS, CHOM U
Jlaske 3aBUCUMMOCTBIO OT KOMITbIOTEPHBIX UTP.

Heo6xomuMo OTMETUTH, UTO HE BCE ITU MMU-
HYCBI TPUCYTCTBYIOT B paBHOJ CTETE€HU Y BCEX KU-
6epcriopTCMEHOB, ¥ HEKOTOpble M3 HUX MOTYT
OBITb CIIPABEIJIVBbI TOJBKO [IJISI OIpee/eHHbIX
cutyauuii. Tem He MeHee OCO3HAHME 3TUX MOTEeH-
IIMATbHBIX HETAaTMBHBIX aCIIEKTOB ITOMOXKET cba-
JIAHCUPOBATD U TTOATOTOBUTHCS K HUM.

B coBpemMeHHOM Mupe Bce 6oJibllie M GOJIbIIE
BTSIHYBIIMXCS Ha IMPOdeCcCUOHATbHBIN YPOBEHD
9TOW MHIAYCTPUM, HA OAHHBII MOMEHT BeCb MUD
MpU3HaeT KUOEepCIIOpT KaK O(MUUMAIbHBIA BU
CIIOPTA, BCE CTPAaHbI COOMPAIOTCS HA TYPHUPBI, KO-
TOpbIe MPOXOASAT pa3 B 4 rofia, OTe4eCTBEHHbIE UT-
POKM TIPUHOCSAT HaM HOBBIE TT06ebI, KOTOPBIE 3a-
KJIaJbIBAIOTCSI B [JIOCTOsSIHME CTpaHbl. OueHb
CWIbHO yzapuia 1o atoit chepe COVID-19, Bce
obnaiftH OMMMIIMAABI IIVIM TOJ OTMEHY, U BCSA
oTIopa IIa Ha OHJIAH-CIIOPT, 3TO 6bIIO KAKMM-TO
dbeepuueckMM TOJUKOM B KubepcmopTe. Kubep-
CIIOPT OOBOJIbHO YHUKAJIbHOE SIBJIeHNME, YCJIOBUS,
KOTOpbIe [AIOTCS B 3TOM MHAYCTPUU HEIOBTO-
pUMBI, OHM [AIOT YYaCTHMKAM BO3MOXXHOCTb IT10-
Ka3bIBaTh CBOE JIMAEPCTBO U YHUKAIbHOCTD. B co-
BPEMEHHOM MMpEe roCcyJapCTBO He 0C060 perysnm-
pyeT 3Ty cdepy 1 moaTomy bMHAHCUPOBaHME He
Takoe YK 00JIbIIIoe, KaK B KIACCMYECKOM CITOpTE.
Benb eciv rocyiapcTBO BO3bMETCS 3a MIOJIHOE pa3-
BUTHKe U GMHAHCUPOBAHME 3TOTO BUA CIIOPTA Ha
cebst, TO JIOTUYHO MPaBUTENIBCTBO OYIET yCTaHaB-
JIMBAaTh HOBBIE TIPaBMJIA U TIOPSIIKY, KOTOpbIE OY-
IyT He TI0 [ylle yYacTHUKAM TYpPHUPOB, TaK UTO
3TO MOXXHO IOCUMUTATD U 3a HEKUI IIJIIOC... ITa UH-
IyCTpyUs TIOMOTaeT HaM pa3opBaTh MIAGIOHBI U
CTaHAPThI, KaXKIbIil UeJOBeK, HAXOHsCh B 3TOM
MPOCTPAHCTBE BCe PaBHO IIPUHOCUT UTO-TO HOBOE,
TOKa3bIBaeT CBOe BUieHMe, CBOM BbICOKME HaBbIKM
" pesyJibTaThbl.

KubepcropT cunTaeTcsi OgHOM 13 mpodeccuit
Oymyiero. B mocienHue ropl OH CTal Bce Gosee
MOMYJIIPHBIM M TIOJMYYMJI TIpU3HAHKe Kak dhopma
npodeccuonaapbHoro cropra. Kubepcrmopt o06b-
eIMHsSeT MWUIMOHBI JIIOJIeN 110 BCEMY MUPY, TIpU-
BJieKass OTPOMHYIO ayJUTOpPUI0 U TeHepupys
orpoMHblie moxomsl. ITpodeccroHambHble Kubep-
CIIOPTCMEHBI  3apabaThIBAIOT  3HAUUTETbHbIE
CYMMBbI [leHer C TOMOIIbI0 MeJua-KOHTPaKTOB,
CIIOHCOPCKMX COTJIANIeHU U TPU30BbIX (OHIOB

Ha TypHupax. Kpome Toro, CyiecTBylOT BO3MOX-
HOCTY IJ1S1 pa3BUTHS KApbePhl B 06/1aCTU TPAHCIIS -
LIMi1, aHanu3a, TpeHepa U MeHeakepa KomaHapl. C
pPOCTOM MHTEpeca K KubepcropTy u ero mpodeccu-
OHAIbHBIM CTPYKTYpaM OXUIAETCs, UTO ero 3Ha-
YMMOCTb 6yIeT TOJbKO PacTu B OyayIIeM.

CTOUT OTHENbHO OTMETUTb CTAHOBJIEHME HbI-
HeIlIHero 3Toro cropra. B Poccuu kubepcrnopt
pa3BUBAETCSI CTPEMUTENBHO M CTAHOBUTCS BCe 60-
jlee IpM3HAHHBIM U TOMYJISIPHbIM. B mocienHue
rofbl BO3POC/IO KOJIMYECTBO ITPOGECCHOHATbHBIX
K1OepCIOPTUBHBIX KOMaH[, M UTPOKOB, KOTOPbBIE
npeacTaBasioT Poccuioo Ha MeXAYHAapOAHBIX CO-
PEeBHOBAHUSIX.

Poccuiickmne KnbGepCropTMBHbIE KOMaHIbI aK-
TMBHO Y4YaCTBYIOT B TaKuX urpax, kak Dota 2,
CS:GO, League of Legends, Overwatch u MHOTMX
Ipyrux. OHY TOCTUTAIOT 3HAUUTE/IbHbIX YCIIEXO0B U
3aHMMAaIOT MPMU30Bbie MeCTa Ha Pas3IUM4HbIX Typ-
HMpax.

Bonbimas mommepskka Kubepcropra B Poccun
MIPOSIBJISIETCS] TAKKe HA TOCYAApCTBEHHOM YPOBHE.
B 2016 rogy B AHame OTKpbUIach IepBasi Kubep-
cnoptuBHas akagemus B Poccun, a B 2019 rony B
MockBe OTKpbUICS TepBbIii KuOGEPCIIOPTUBHBIN
KOMIUIeKC "JlereHma", KOTOpbBIM CTaa OOHUM U3
KpymHeiinux B EBpore.

Taxke TPOBOIATCS peryyisipHble Kubepcrop-
TUBHBIE MEpOIPUSITUS, BKIIOUAST TYPHUPBI, ¢e-
CTUBAM U KOH(MEPEHITUM, KOTOPbIe COOMPAIOT UT-
pOKOB 1 (aHATOB CO Bceit cTpaHbl. Takue mMepo-
TIPUSITUS CITOCOOCTBYIOT Pa3BUTHIO U TTOITY/ISIPM3a-
uyu KubepcropTta B Poccun.

OIHAKO CYIIEeCTBYIOT Takke IMpOOIeMbl, CBSI-
3aHHbIe C HEeXBAaTKOV (PMHAHCUPOBAHUS U HeJO-
CTAaTKOM MHGPACTPYKTYPhI IJI pasBUTUST Kubep-
criopta. HekoTOpble UTPOKU BBIHYXAEHBI UCKATh
BO3MOXHOCTH 3a mpepenamu Poccum, yToObI 1M0-
JYYUTH HaAJIeKallylo MOoAAepXXKy M TPEHUPOBOU-
Hble ycioBus. B 1emom, kubepcropt B Poccun
MMeeT 3HAUUTeIbHBIV NOTeHIIMA, U eT0 pa3BUTHE
MpoJo/KaeT HabupaTh 060poThl. CTpaHa yKe
MMeeT YCIELIHbIX IpefCTaBUTeNeli B MUPOBOM
KubepcriopTe, ¥ YBepeHHO MPOABUTAETCS BIIEpe,
YyTOOBI CTATh OJHOI 13 BEIYIIUX CTPaH B 3TOI 06-
JIaCTU.

B 3ak/roueHue xoueTcsl MOABECTU UTOT, KOTO-
pbIli KaK-TO MOBAMSET Ha MOJIOKUTEIbHOE Pa3BU-
Tue Kubepcropra B Hamle Bpems. Bes sTa uHIy-
CTPUSI TIPUBJIEKAET OUEHb MHOTO MOJIOABIX Pe6ST,
BeIb Oymyilee 3a 3TUM, 3TO BCE MOJIKHO Pa3BU-
BaTbCS U Pa3BMUBATHCS, BBIXOAUTb Ha HOBBI ypO-
BEeHb U TIOKa3bIBaTh JOCTVKEHMS, KOTOPbIe OYIyT
Ha MMPOBOM YpOBHE. IJTO COBEpIIEHHO WHas
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peaabHOCTh, KOTOPasi TOMOTaeT YYaCTHUKY COPEeB-
HOBaHMI1 [I0Ka3aTh cebst CO BCeX CTOPOH, Pa3sBUTh
cebsI B 9TOM, I10KA3aTh HOBbIE peaani ¥ BO3MOXK-
HocTu. KubepcropT 3TO HOBask BO3SMOXKHOCTb JJIsT
COBpPEMEHHOTO UeJI0BeKa, Jaiollas HeCKOJIbKO HO-
BBIX Bapualuii OJiS TOro, 4To6bl MONpPo6OBaTh
cebsI B CIIOpTe, XOTh U HE B KIACCUMUECKOM, HO BCE
K€ ¥ 3[IeCh eCTh OrPOMHAsi BO3MOKHOCTb BBIATHU
Ha MMUPOBOIJT YPOBEHb.
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Abstract. The article tells the whole story of esports, which is currently a very unique kind of activity in which
you can develop and acquire new extraordinary skills, both for communication and logical thinking.
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COJIOMOHOB Anpapeii 'eHHagbeBUY
PYKOBOAMTEJIb AeTIapTaMeHTa TeEXHOJIOTUI U pa3paboTKu,
Menunuxckuii meHTp IMEDICAL, M3pauns, r. Teab- ABUB

PEBOJIIOLIVISI B AJMATHOCTUKE PAKA JIETKUX: IIPUMEHEHUE Al

AnHomauusa. Cmames oceéeujaem akmyaibHOCMs npoOJieMsl pakd JieeKux Kax 00HOL u3 eedyuwux npuuuH
CMepmMHOCMU 0M OHKON02uUeckux 3abonesanuti no daHHsim BcemupHoli opeanusayuu 30pasooxpanerus (BO3).
TModuepkusaemcsi 8axcHOCMb paHHezo 00HApPYHceHUS1 3a001e8aHUSL U 803MOXCHble hepcnekmuesl 61azodaps npu-
MEHEHUI UCKYCCMBeHH020 uHmeiekma (Al) u MawuHHo20 obyueHus 8 duazHocmuke paka jezkux. Ocoboe 8HuU-
Mauue ydensemcs: uHHosayuoHHomy npoekmy «LungCheck Pro», npedHasHaueHHOMY 051 paHHeli duazHOCMUKuU
paxa nezkux ¢ UCNONb308aHUEM MEXHOI02UTE MAWUHHO20 00YUEHUS U AHAU3A U306paxceHuli momozpaguu, npeo-
J1azas nepcnekmueHble 803MOXHOCMU 011 CHUMCEHUSI cMepmHocmu U 60Jiee 3¢ hexmusHozo neueHus 0aHH020 3a-

b6onesaHusl.

Knoueesle cnoea: pak Jiezkux, paHHee 00HApyxceHue, UCKYCCMBEHHbII UHMEIEKM, MauluHHoe o0yueHue,
KOMNbIOMepHAs momozpagus, npopunakmuka paka, meduyurckasa ouaznocmuxa, DICOM-u306paxceHus, mex-

Hosnozuueckuti cmapman, LungCheck Pro.

PaK JIETKOTO — Pa3HOBUAHOCTD PaKka, BbI3BaHHAS
HEKOHTPOIMPYEMBIM POCTOM MTATOJIOTUYECKUX
KJIETOK B TKaHIX JIETKUX. JTO Cepbe3Hoe 3aboJie-
BaHMe, KOTOpble MOXXET HAaHeCTU TSDKeJNblii YPOH
30 0pPOBBIO U TIPUBECTU K CMEPTH.

ITo naHHBIM BceMMpHOI OpraHu3alny 3apaBo-
oxpaHeHus (BO3), pak JIeTKOTo OCTaeTcsl BeAyiiein
MIPUYMHOI CMEPTU OT OHKOJIOTMUeCKUX 3a60eBa-
Hui B 2020 rony, cTan npuumnHOiL 1,8 MIIH ciy4yaeB
cvmeptn. [To nmporHosam (BO3), k 2040 romy, pak
JIETKOTO OCTaHEeTCs BeAyleli IPUUNHON CMEPTH OT
OHKOJIOTMYECKUX 3a00jIeBaHMIt, ¥ UMCIIO CyJaeB
CMEPTH OT 3TOTO 3a60/1€BaHMSI TOCTUTHET 2,2 MJTH.
OTu GaKkThl TOBOPAT O HEOOXOAMMOCTU TIPUHSITHE
Mep Mo NpoduIakTUKe U paHHEMY BBISIBIEHUIO
paka JIETKOTO, YTOObI CHU3UTb UUCIO CITyYaeB
CMepTH OT 3TOTO 3a60IeBaHM.

C pakoM J1erkux, KOTOPBI TaK pacrpoCTPaHEH,
paHHee OOHApYKeHME UTPAET PeIIaonyio POJb, U
BCe YIy4IlleHUs] B 3TOM IIpoliecce MOTYT CIacTu
MHOKEeCTBO KI3Hel Kaxk bl rof. [Iporpecc B Tex-
HOJIOTUSIX Ceifyac MO3BOJISIeT UCI0/Ib30BaTh KOM-
MbIOTEPHYIO TOMOTrpaduio ¢ HU3KOM 103011 U3JTy-
yeHUs I OUaTHOCTUKM paka JIerKMX Ha OveHb
paHHeli CTaaAuu, KOTJIa eTo ellé OueHb XOPOIIIO Jie-
unuTh. KommbiorepHast Tomorpadpust (KT) cosmaér
rorepeyHble  U300paskeHMs, MWCIOIb3ysl He-
CKOJIBKO PeHTTeHOBCKMX M3MePEeHUI, B3SIThIX 07,
pasHbIMU yriiamu. TeXHONIOrus Takke MOXeT I0-
KazaTb popmy, pa3Mep U MOJOKeHMEe OIYXO0Jeit, a

TaKKe YBeJIMUeHHbIe TMMGOY3JIbl, KOTOPbIE MOTYT
comepXaThb pak, paCIpOCTPAHMUBILUIACS U3 JIETKUX.
ITocKOMBKY CUMMIITOMBI paka JIETKMX OOBIYHO He
TIPOSIBJISIIOTCS 10 TIO3THUX CTanuii 60Ie3HM, CKPU-
HMHT 1719 TPOdUIAKTUKHA, TaK U JIJIs TAllMeHTOB C
BBICOKMM PUCKOM OCOOEHHO BaskKeH.

Crapral u3pamibckoi Komnauuy Imedical 3a-
HMMAaeTCsl MCCIefoBaHMeM U pa3paboTKOi MH-
CTPYMEHTOB paHHe IMarHOCTUKU paka Jerkux
ucnonab3oBaHueM Al. VICKyCcCTBEHHbIV MHTEJIEKT
¥ MalllMHHOEe 06yueHue, SIBJISIOTCST PEeBOIONVEl B
IMarHOCTVKe 3a60JIeBaHMIi ¥ CKOPO OYAYT ITOMO-
raTb B JAMAarHOCTMKE OHKOJIOTUM, UTO YBEIUUUT
LIAaHChI ALMEHTOB Ha MOJIHOE BbI3LOPOBJIEHMUE.

Yro Takoe AI?

Al 3TO TeXHOJOTUS, MCKYCCTBEHHbI MHTeJ-
JIEKT, CIIOCOOHOCTb MAIIMH BBITIOMHATh 3a7aun,
KOTOpbIe TPaAULIMOHHO CYUTAIOTCS ITPEPOTATUBOI
yejioBeka. PaboTa MCKyCCTBEHHOTO WMHTE/IEKTA
OCHOBaHa Ha HECKOJbKUX MPUHIIUIIAX, B TIEPBYIO
ouepe[lb, 9TO KaK MalllMHHOe OOyuyeHue, Ime Ma-
IIMHBI MOTYT YYMUTHCSI Ha COOCTBEHHOM OIIBITE,
BBISIBJISISI 3aKOHOMEPHOCTH B JAHHBIX U UCIIO/Ib3YS
UX [JISI TIPUHSTUSL pellleHUI. BO-BTOpPBIX, 3TO
HEepOHHbIE CeTH, OHM MMUTUPYIOT paboTy ueso-
BEeUeCcKOro Mo3ra, OHM MOTYT 0OpabaThIBaTh MH-
dbopmanuio ¥ yIuTbCs Ha HeJA.

Kak 3To npuMeHNMO B 34paBOOXpaHEeHUMN?

CeromHsl UCKyCCTBEHHbII MHTEJIEKT yKe UC-
MOJIb3YeTCsSl [T  TMarHOCTUKYU  3aboJeBaHUiA,
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pa3paboTKY HOBBIX JIEKAPCTB ¥ MEePCOHAIU3AIUN
JleueHus1. DTO Ha CaMOM Jiejie ObICTPO pPa3BUBAIO-
miasicss 0671acTh, KOTOpasl MMeeT MOTEeHLMaa I0-
MOUYb B 3[paBOOXPaHEHUMN.

IIpuMeHeHMe MOV UCKYCCTBEHHOIO MH-
Te/UIeKTa B aBTOPCKOM mpoekTe «LungCheck
Pro»

Hair cepBuc nmpegHasHaueH MMEHHO [IJIsS1 paH-
Hero oOHapyKeHMsI paka JierkKux. B cBoeit mpo-
rpaMMe Mbl IPUMMEHSIEM METOH, PaagVOMMUKU C
dpeitmBopkoM TensorFlow i cpaBHeHMS MCCIe-
JOBaHMA MalyeHTa ¢ 6a30Ji JaHHBIX U3 6o/iee, yeM
12000 KT-uccnepoBanmii. Haia cucrema u3BJe-
KaeT wuHpopmaluio U3 u3obpaxkenmit KT-
CKaHMPOBaHMs, 3TO IIPOUCXOIUT ITyTEM Y3KO BU-
3yanmsaluy U CpaBHEHMST JaHHBIX.

Cucrema cHavayia MPOXOOUT MAaIlMHHOE 00Yy-
yeHMe Ha 06asze cyuecTBymMx maHHbIXx KT-
UCCIeNOBaHUIA. JTO OTrPOMHBIA MacCuB, Liesas
0asa, comepskaliasl JaHHbIe TAlMEHTOB C Pas3/Iiny-
HbIMM 3a60j1eBaHUSIMY U 6€3 HUX.

Kak pa6oTaeT Halll cepBuc?

[TaneHT TMPOXOAUT 0OCIeNOBaHME JIETKUX C
IIOMOIIIBIO TOMOTrpadmu, cOaeT KpPoBb. 3aTeM pe-
3yJIbTaThl €ro MCC/IeOBaHMIt IOIMamalT B 6asy
MporpaMmMbl. 3aTeM HauyMHAeTCcs Herocpen-
CTBEHHO aHaIM3, JaHHbIe 06pabaThIBAIOTCS C ITO-
Mompblo (peiimBopka Laravel u 6ubanorexku
TensorFlow. [TaHHble 06pabGaThIBAlOTCSI Ha CTO-
poHe Be6 cepBuca. CucremMa cpaBHMBaeT 1300pa-
skerus DICOM, ¢ uszobpaskeHussmu u3 6asbl JaH-
HbIX. Taxoke ¥ pe3yIbTaThl TECTA KPOBY CPABHMBA-
IOTCS C pe3y/IbTaTaMy TeCTa KPOBU IPYTUX Mally-
€HTOB C PakoM Jerkux. [IpoMCXOOUT BBISIBJIEHME
raToJyioruit. Pe3ynbTaThl IPOBEPKM M300pasKeHMI
M aHa/INM3a TECTOB KPOBY OTOOGPAXKAIOTCS IMOJIb30-
BaTesIo uepe3 uHTEpdeiic Beb6 cepBuca. B pesyib-
TarTe MayeHT MOXKET Y3HaThb, €CTh JIM Y HETO PUCK
pasBUTHUS paKa JIeTKMX. Bce mocTymHo uepes Be6-
6paysep, He0OXOAVM TOJIBKO JOCTYI K MHTEPHETY.

MbI yaensieM MHOTO BHMMAHMS acIleKTam I10
rpaduueckoMy MHTepdeiicy B MpoeKTe:

1. TIpoBojauMm uccjiefOBaHUS Y aHAINU3 TIpe/I-
MOYTEHUI MEeIUIIMHCKUX CIIELYaaUCTOB. TO I0-
MOTaeT MOHSITh, KAKMM 00pPa30M OHM B3aMMOZEl -
ctByloT ¢ DICOM-u306pakeHUSIMM, U Kakue
GYHKIMYM ¥ BO3MOKHOCTM UM TpPeOyIOTCS st
YI0OHOI pabOThI C TaHHBIMU.

2. Cosgaem uHTepdeiic, KOTOPbI OMTUMMU-
3MpoBaH 11 paboTsl ¢ DICOM-1u306paskeHUsIMU C
ucrnonb3oBanem TensorFlow. 3To BK/lOuaeT B
cebsI co3maHVe UHTYUTUBHBIX 3JIEMEHTOB yIIPaB-
JIeHMsI, aJalTUPOBAHHBIX TIOJ MOTPEOHOCTU Me-
IUIIMHCKUX CITEIMATIUCTOB, TAKUX KaK 3yM, GUJIb-
TPbI ¥ CpaBHEHME U300 paskeHMiA.

3.  Busyanusupyem unHdopmaiuio. I'pa-
MOTHO TIpe/iCTaB/leHHble JaHHbIe ITO3BOJISIIOT

Puc.

IOKTOpaM GBICTPO ¥ TOYHO aHaIU3UPOBATDb 1306-
pakeHUsI, TIPMHMMATh BakKHbIe pelleHus Ha OocC-
HOBE BU3yaJIbHBIX PE3Y/IbTATOB.

IIpeumymiectBa npoekra «LungCheck Pro»

1. TnaBHasl ugesi — 3TO paHHee IIpenyIlipe-
KIeHMe Wi BbisSBIeHMe 3aboneBanus. [Ipodu-
JIaKTMKa paka sBjsieTcss Haubosee 3¢ HeKTUBHBIM
C1Ioco60M 60pBbOBI € ITUM 3a60/IeBaHMEM.

2. Taxske Ba>KHOI 3a5aueit SIBJIsSIETCS CAeNaTh
yaIIyTy abCoMIOTHO 6ecIiaTHOIM, YTOObI ObIIa BO3-
MOXXHOCTb OXBaTa MajOMMYIIUX CJIOEB Hacese-
Husl. Tak ke HaM BaskHO OXBAaTUTh BCE TPYIHOMO-
CTYITHbBIE PETMOHBI.

3. CepBuUC ITO3BOJIUT BBISIBUTH 3ab0JieBaHME
Ha 6oJiee paHHMUX CTAAMSIX, KOTHA JieueHe MOXKET
ObITb 60s1ee 3(phEeKTUBHBIM.
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4. Hcrnonb3oBaHMe [IBYX METOLOB — TOMO-
rpadum U aHaaM3a KPoBU — obecrieunBaeT 6ojee
MOJTHOe U 1[eJIOCTHOe TTOHMMAaHMe COCTOSTHMS Ta-
LIMEeHTA.

5. CepBuc IMpenocTaBUT BO3MOXKHOCTb 3a-
TPyXaTh JaHHbIE uepe3 BebG-umHTepdeiic, mesnas
Mpollecc yaoOHbIM [JIs1 TIALiMeHTOB U Bpaueii. OH
Takke 06ecreunT OBICTPBIN JOCTYII K pe3yabTaTaM
aHanusa.

6. bnaromaps aBTOMaTM3MPOBAHHONI 06pa-
00TKe MAAHHBIX CEPBMUC 3HAUUTENBHO COKPATUT

BpeMsl Ha AVATHOCTMKY ¥ TOJydeHMe pes3yibTa-
TOB, UTO KPUTUUECKM BaKHO.

7. Beb cepBuc 6ymeT OJOCTYIIEH IJisI BCEX, KTO
uMeeT OocTyn K MHrepHeTy. Ceifuac Mbl Haxo-
IMMCSI B CTaAuUM pa3paboOTKMU U TeCTUpOBaHus. B
CJIeIYIOLEeM roy IVIaHMpPyeM HadyaTh BHEIpEHMe,
MacIITabupoBaHMe U Pa3sBUTHE.

JIutepaTtypa
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sheets/detail/lung-cancer
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THE REVOLUTION IN LUNG CANCER DIAGNOSIS: THE USE OF Al

Abstract. The article highlights the relevance of the problem of lung cancer as one of the leading causes of cancer
mortality according to the World Health Organization (WHO). The importance of early detection of the disease and
possible prospects through the use of artificial intelligence (AI) and machine learning in the diagnosis of lung cancer
is emphasized. Special attention is paid to the innovative project "LungCheck Pro", designed for early diagnosis of
lung cancer using machine learning technologies and image analysis of tomography, offering promising opportuni-
ties to reduce mortality and more effective treatment of this disease.

Keywords: lung cancer, early detection, artificial intelligence, machine learning, computed tomography, cancer
prevention, medical diagnostics, DICOM images, technology startup, LungCheck Pro.
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OBECIEYEHUE UH®OPMAILIMOHHO! BE3OITACHOCTHU
B YCJIOBUSAX INOPOBU3ALINN

AHHomauus. B danHoli cmamee onucaHo obecheyeHue UHGOPMayUOHHOT Ge30naAcCHOCMU 8 YC08USX Yu@po-

su3ayuu.

Kniouegwie cnosa: UHd)OpMaL{MOHHaﬂ 6€3OHGCHOCmb, uud7p06u3auuﬂ, Komnsromep.

6ecrieueHue MHOOPMAILVOHHOI 6€30IacHO-

CTUM B YCJIOBMSX LMGPOBU3ALNU — ITO HE
TOJBKO aKTyajbHasi, HO Y KPUTUUYECKU Ba’KHAs
tema. C mosiByieHnemM uHrepHera Betieii (IoT), 06-
JIAYHBIX TEXHOJIOIUIt M MHOKeCTBa pa3HOOoOpas-
HBIX CeTeBbIX YCTPOMCTB UMCJIO MOTEeHIMATbHbIX
TOYeK BTOPKEHMSI [JiS 3JI0YMBIIIVIEHHUMKOB BO3-
pacraeT. Bce 6oJibllle KOMITAaHUIT MHBECTUPYIOT B
MG pPOoBbIe TEXHONIOTUN, U IOTEPST AAHHBIX WIN UX
yTeuka MOKET MPUBECTU K cepbe3HbIM (hMHAHCO-
BbIM YOBITKaM U yIiep6y penyrauyu. [losBieHne
HOBBIX TEXHOJIOTU, TAKMX KaK KBAHTOBbIE KOMITh-
I0Tepbl, MOKET U3MEHUThb MIOHMMaHue uHbopma-
IIMOHHOVi 6€30TIaCHOCTU U CO3/3aTh HOBbIE YTPO3BI.

Llenbio MccienoBaHus SIBAsIeTCS pa3paboTka u
BHezpeHye 3(pdeKTUBHBIX METOMI0B, TeXHOJIOTUi1
M MeXaHM3MOB obecrieueHus] MHGOPMAIMOHHOM
6e30MacHOCTY IJ181 3aIIUThI TaHHBIX, CUCTEM U UH-
bpacTpykTyp B YCJIOBUSIX aKTMBHOI IM(POBOIL
TpaHcdopManyu COBpeMeHHOT0 00IIecTBa 1 KO-
HOMMKM.

Linudposas TpaHchopmalusi 3KOHOMUKU CTa-
BUT Tlepe], KOMIIaHMSIMM 3aAayy MOZepHU3alun
ux 6usHec-TporeccoB. Cpey KIIOUEBbIX HAIPAB-
JieHuii: ipumeHeHne Web-peliieHnit, cokpaiieHue
3aTpaT Ha pabounii MpoIecc, akTUBHOE UCIT0Ib30-
BaHMEe POBOTOTEXHUKM, YIyUIIeHMe CUCTEM Xpa-
HEHMSI U TepeJauy JaHHBIX C aKIEHTOM Ha «00-
JIayHble» CepBUCHI, 0ObeAMHEeHMEe U aBTOMATHU3a-
1IMST KOPIIOPATUBHBIX Ollepaliuii, BKIIOUeHe OH-
JIalH-TeXHOJIOTUH, TIpMMeHeHKue UQpPoBOro au-
3aiiHa M MOJieIMpOBaHusI, BBeJleH1e alIUNTUBHbIX
MeTONIOB U 3D-mevaty, mpuMeHeHre MOOMIbHBIX
perieHuit 1 pa3paboTKa MPOMBIIIJIEHHBIX aHATN-
TUYECKMUX MHCTPYMEHTOB.

VIHTEeHCMBHOE pas3BUTHE WHGOPMAIMOHHbBIX
TEXHOJIOTMII TIPUBOAUT K YBEJIMUEHNIO TTOTEHIA-
AJTbHBIX YTPO3 ¥ PUCKOB B 06/1aCTY MHPOPMAIMOH-
HOJt 6e30macHOCTH. YTeUKM, KPasku UM MCKaxKe-
HMe HAHHBIX CTAHOBSITCS YaCThIMM M3-3a OOpa-
60TKM 60NBIINX 06eMOB MHGOPMAIIUK B LIUGPO-
BOM (opMarTe, UTO MOKET MMPUBECTY K 3HAUUTETb-
HbIM (PMHAHCOBBIM IOTEPSIM U YXYOIIEHUIO PeITy-
Tanuu Komiauuu. [Io3ToMy co3gaHue HaaesKHbIX
CUCTEM 3aIIUThI MHGOPMALMM CTOUT B LIEHTpE 3a-
Jlau, HaIIpaBJIEHHBIX Ha obecrieueHye CTabMIbHO-
CTU O6u3Heca. MaHUIYASIIMM C DAHHBIMU MOTYT
HaHeCTM CepbesHbIii Bpell, KaK MaTepuasbHblii,
TaK M pemnyTalyoHHbIii. KIoueBbIM MOMEHTOM
aBJIIeTCs 3amuTa MHGOPMaLKUy Ha YPOBHE TOCY-
IapCTBEHHBIX YUpeXIeHWUi, JMUHOI MuHPopma-
MY TPAKIAH ¥ KOMMePUYeCcKoil KOHDUIeHIMAab-
HoCcTU. OTCYTCTBME HO/KHOTO YPOBHS MHGOpPMa-
IIMOHHOJ TPaMOTHOCTM Cpeay I10JIb30BaTeseit
CTAHOBUTCS TIPEMSITCTBMEM [IJIST obecrieueHust 6e3-
OTIACHOCTU B IIM(POBOIT SKOHOMUKE.

I mommepskaHus KyJbTypbl MHGOPMAaIIMOH-
HOJi 6€30ITacHOCTY HEOOXOOMMO PETYJISIPHO Opra-
HM30BbIBATh KYpPCbl, TPEHMHIU U CEMMUHAPHI,
HaInpaB/IeHHbIe Ha MOBBINIEHNME OTBETCTBEHHOCTH
COTPYIHUKOB, MMEIONIMUX JOCTYH K BaKHBIM JaH-
HbIM. BakHO Taxke 06eCIeUMTbh TECHOE COTPY/I-
HUYECTBO CJTY3KO 6€30IacHOCTH C APYTMMU OTHAE-
JJaMM KOMIIaHUM [OJid pelieHNsa np06neM n He-
CTAHJAPTHBIX CUTYaluii, CBI3aHHbIX C YTeUKaMMU
mHdopmaiuu. Cpei OCHOBHBIX Mep 6e30IacHO-
CTU, KOTOPBIM CJIeyeT MpUIepKUBaTbCs paboT-
HMKaM, MOKHO BBbIZAEIUTh: PETYISIPHOE OOHOBIIE-
Hue IO ¥ aHTUBUPYCHBIX IPOTpaMM, M30eraHue
3arpy3Ku HeIpOBePEeHHBIX TIPUJIOKEHWIA,
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OCTOPOXKHOCTb MPHU Tepexofe MO HeU3BEeCTHbIM
CCBUTKaM B 3JIEKTPOHHBIX IMIChbMAaX, M36eraHme 1mo-
CellleHMs CaiiTOB C MOAO3PUTEIbHONM pelyTauuen
Y MICTTOJIb30BaHMe Pa3HbIX YCTPOMCTB AJ1s1 paboumx
U JIMYHBIX 1ieJieil B ceTu VIHTepHeT.

BHenpenue OMOMETPUUYECKMX METOAOB 3a-
LOIUTBI, TAaKMX KaK CKAaHMPOBAHME OTIIEYaTKOB
MaJIbLeB U JIMILIA, CIIOCOOCTBYET 06eCcIIeueHNI0 MH-
dopmaioHHO 6€30IaCHOCTM B 9KOHOMMKE. DTU
METOZbI CTaJIV TOMY/ISIPHBIMU B (DMHAHCOBOM CEK-
TOpe, Halpumep, IJisI OIJIAThIl TOBAPOB C MOMO-
IIbIO OTITeYaTKa Iajablla Uiau cMapTdoHa, a TakKe
IS MoeHTuGMKaIMy KIMeHTa 10 TOoJIoCy IIpu
obopMIeHMM KpeauTa. IIeKTPOHHbIe 1I1bpPOBbIe
noanucyu (OUII) ¢ yHUMKaJbHBIM KOJOM aKTUBHO
UCIOJIb3YIOTCS B CUCTEMAX FOC3aKyIIOK, 37IeKTPOH-
HbBIX ayKIMOHAaX U NpU MpenCcTaBIeHUN OTYETHO-
CTU PasMYHbIM rocyJapCcTBEHHbIM opraHam. He-
CMOTDSI Ha BBICOKYIO CTereHb 6e3omacHocTy I1III,
HEKOTOpble I10JIb30BaTeIM OCTAITCS HACTOPO-
>KEHHBIMM U3-3a NOTeHUIMATbHbIX pUCKOB. OCHOB-
Has mpobJieMa 3aK/II0YaeTcs] B BOSMOSKHOCTH T10-
Tepu win xuieHus kiawoua ISUII. depepanbHbIil
3aKOH TIOJlUepPKUBAeT, UTO I[10Jib30BaTe/NU He
IOJDKHBI paspellaTh MUCIOJAb30BaHue cBoer JLII
TPeTbUMM TUIIAMMU. 1)1t M30eraHusT pUCKOB BasKHO
XPaHUTb KJII0Y B HEJOCTYITHOM MeCTe U CJIEAUTD 3a
6e30MacHOCTBIO B CETH, 1306erast MoI03PUTETbHBIX
CCBUTOK M (haityioB. OTBETCTBEHHBIN BBIOOP YIO-
CTOBEPSIONIEr0 IIeHTpa, BhIMycKatomero LTI,
TaKKe MMeeT [TePBOCTENIeHHOe 3HaUeHNe.

CoBpeMeHHOe MOpUMEHEeHMe WMCKYCCTBEHHOTO
MHTEeJIJIEKTa HallpaBieHO Ha BbISIBJieHMEe MOIIeH-
HUUYECKUX NeiCTBUI, BUPYCOB U HEABTOPMU30BAH-
HbBIX B3JIOMOB. biiarogapst Il BO3SMOXHO ITPOTHO-
3MpOBaTh U TMpeKkpalaTh Kubeparaky, 3alMIIaATh
YysSI3BUMbIE YCTPOVCTBA ¥ HACTaUBATh HA TTOCTOSH-
HOM OOHOBJIEHUM TTapOJIeii, UTO SIBJISETCS KITI0Ue-
BBIM Jj151 6€30IMacHOCTY mpearnpusaTusi. OTcaexRmu-
BaHMe MTOTEeHIMAIbHBIX YTPO3, BPeIOHOCHBIX (haii-
JIOB, MOA03pUTeNbHBIX [P-afgpecoB uau Henpaso-
MepHBIX [IeiICTBUI 10/Ib30BaTeeil IPOUCXOIUT B
peanbHOM BpeMeHu. Takum obpaszom, U ymyu-
maetT Kubepb6e30acHOCTb, MUHUMMUSUPYST POJIb
yejioBeKa B Mpollecce 0OOpPOHBI. AMmapaTHOe U
MporpaMMHOe obecrieyeHre WUrpalT KpUTHUUe-
CKYIO pOJIb B MOAAepsKaHUM YPOBHS MHOOpMAaI-
OHHOJi 06e30MacHOCTM, YYMTHIBASI BHYTPEHHME
YTpo3bl, TakKMe KaK OTKa3bl 000PYIOBaHMUS, ITPO-
TpPaMMHbIE OIIMOKY UM MeiiCTBUSI TOJb30BaTe-
Jent.

WHdopmanymoHHasi 6e30MaCHOCTb CTAHOBUTCS
Bce OoJsiee aKTyaJbHOV MHpPO6IEMOil B YCIOBUSIX
uudpoBusaiuu. IIo Mepe TOro Kak Bce OOJbIie

MpOIeccoB M (QYHKUUI MepexoauT B IU(POBYIO
cpeny, yrpossl 6€30IMacHOCTY MHOTOKPATHO BO3-
pacTaroT.

MO>KHO BbIJI€/INTH OCHOBHBIE ITPOBJIEMBI:

—  Yrposbl kubeparak. HamageHnust MOTYT MC-
XOJIUTb KaK OT OTAEIbHBIX JIUII, TAK ¥ OT OpraHu-
30BaHHBIX TPYIIII MM JaKe rOCyIapCTB.

—  HeagexkBaTHble cucTeMbl 3alllMTbl. MHO-
Ivie KOMIIAHMM M TOCYHapCTBEHHbIE YUpeXKIeHMs
VICTIONIb3YIOT YCTapeBLIMe WM YA3BUMbIE CU-
CTEMBI.

—  HemocraTok KBanuGUIMPOBAHHBIX CIIe-
uyanuctoB. B PO HabmomaeTcst ge@uUnUT SKCIep-
TOB B 00/1aCTV MHQOPMAIMOHHO 6€301aCHOCTH!.

—  IOpumuueckue Bompockl. OTCYTCTBYE YET-
KX HOPMAaTUBHO-IIPABOBBIX aKTOB, PETYIUPYIO-
VX BOIIPOCHI LM (PPOBOIT 6€30IacHOCTM.

—  CoumanbHble acrekTbl. HemocTaTouHas
MHPOPMMPOBAaHHOCTH HacejIeHMs O ITpaBuiax 6e3-
OTIACHOTO MoBeIeHMs B IHTepHeTe.

ITyTu pemeHust yKa3aHHBIX ITPOGIEM BKIIIO-
YaloT CJIeAyIolle IIaru:

— PaspaGoTka Hal[MOHAJbHOIM CTpaTeruun.
Ompenenenne MPUOPUTETOB M KOOPAMHALMS Aeii-
CTBMI1 pa3IMYHBIX BEIOMCTB M OpraHm3aLuii.

— OOHOBJEHME U MOMOEPHMU3ALUS CUCTEM.
IMpuBeneHne MHMOPMALIMOHHBIX CUCTEM B COOT-
BETCTBME C COBPEMEHHBIMM CTaHmapTamu 6es-
OTACHOCTH.

— O6pa3oBaHMe ¥ TOATOTOBKA CIIelasin-
ctoB. Co3gaHue CIEeNMaNIM3YPOBAHHBIX KYpCOB,
MpOrpaMM U 06YUaIOIINX IEHTPOB.

—  3akoHOmaTe/lbHble MHULIMATUBBL. [IpUHSI-
TM€e HOBBIX MJIM YTOUHEHME CYIIeCTBYIOMIMX 3aKO-
HOB, Kacalolyxcs MHPOPMaILMOHHOI 6e30MacHo-
CTHU.

—  TloBbillleHMe OCBeIOMJIEHHOCTM OOlle-
ctBa. Opranmsauust MHGOPMAIMOHHBIX KaMIla-
HMi, 0OyueHue AeTeit U B3pOCIbIX OCHOBaM 6e3-
OIIaCHOTrO MoBeAeHus B UHTepHeTe.

TakuM 06pa3om, BHeApeHNe H(PPOBbIX MHHO-
Baluit TpebyeT TIATENbHOIO PacCMOTPEHMUS BO-
MpocoB 6e3omacHocTH. IIporpecc B 06acTu 1ud-
POBBIX TEXHOJIOTHIT OTKPHIBAET HOBbIE BO3MOXKHO-
CTU IJIS1 YCUIEHUS 3aIIUThl SKOHOMMYECKOI MH-
dbopmanuu. BsauMocBsI3b Mekay IudpoBu3amesi
¥ 0e30I1aCHOCTbI0 OueBMAHA. YTeuku uHbopma-
LMK, 3aTpsi3HeHre MHPOPMAI[MOHHOTO IIPOCTPaH-
CTBa ¥ OTCYTCTBME KBAMM(PULMPOBAHHBIX CITela-
JIMCTOB TIPEJCTABJISIOT COO0I PUCKM B ITIOXY (-
pOBOIT 3KOHOMMKM. HecMOTpsi Ha BO3MOKHbIE
Ipo6JIeMbI, TpeMMYyIIecTBa nMdpoBoit TpaHchop-
Mallyy MPEBOCXOASIT €€ HeOOCTATKM, UTO JejaeT
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aKTyaJIbHbIM JajlbHelillee MPOABVOKEHNE B 3TOM
HaIpaBJIeHUN.
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PRODUCT-DRIVEN IIOJAXO/[,
K PA3BUTUIO MUKPOCEPBHCHOT'O ®PEIMBOPKA

AHHOmauus. B cmamve paccmampueaomcst 0C06eHHOCMU, 803HUKAOUjUe NpU NpUMeHeHUU nooxodd, OpueH-
muposanHoz0 Ha pe3ynvmam (product-driven development, PDD), k pa3sumuio MUKpocepsucHozo gpetimeopka, 8
KOmMopom «naameopmar» esicmynaem 8 pojiu npodykma, a eé «noav308ameu» 68110mcsk KomaHoamu paspabom-
yukos. Llenv pabomol 3axkauaemcss 8 nposedeHuU aHAIU3a 803MOMCHOCMU NPUMEHEHUS. NPOOYKM-0pueHmupo-
8aHH020 N00x00a K CO30AHUI0 MUKPOCEPBUCHO20 (QpeliMeopKa, yuumeoleanuwezo nompebHocmu paspadomuuxos
Kax nonw3oeameneii nnamgopmot. Memodosiozus ucciedosaHus cocmoum u3 cucmemHozo 063opa aumepamypeol.
B pamxax cmamou npodemoHcmpuposara 3¢ gpexmusHocms unmezpayuu PDD u Muxkpocepsucos, 8sipaixeHHas 6
NosblWeHUU CMeneHu NPUHIMus naamg@opmol, yMeHbUIEHUSI CPOKO8 8bINYCKA HOBBIX 8epCUll U YIYyYWeHUs cma-
ounsHocmu penusos. Hayunas HosusHa cocmoum 8 o6seduHeHuu memoduk PDD u mukpocep8ucHoti apxumex-
mypel, popmanusayuu Mmempux oyeHxu developer-opueHmuposaHHsix naam@opm u hpeonoxieHuu Npakmuueckux
uHcmpymenmos 0as sanudayuu MVP-mukpocepsucos. IlpedcmasnerHoie 8 cmamuve céedeHus 6ydym eocmpe6o-
8aHbl Opyzumu ucciedosamensimu 8 06aacmu pachpedenéHHbix 8bIUUCIEHUTI U NPO2PAMMHOU UHMICeHepUuU, cheyu-
AMU3UPYIOWUMUCA HA popmanuzayuu U YHUDPUKAYUU NPOMENCYMOUHBIX NPedCmasieHuli MUKpOCepBUCHbIX apXu-
mexmyp. Kpome mozo, npakmuueckuii unmepec K pesyivmamam pabomst nposiesim audepst DevOps- u Platform
Engineering-komaHo KpynHolX NpoOyKmMoasIX opeaHu3ayuti, omeemcmeeHHsle 3a 8HedpeHue npodsuHymuoix Cl/CD-
KoHeeliepos, yuppossix 08otiHUK08 u ML-opuenmuposanHozo moHumopurza SLO c¢ yenvio onmumusayuu SDLC,
a makyce n08vlUleHUs OU3HEC-YeHHOCU 8bINYCKAEMbIX MUKPOCEPBUCOB.

Kmouessie cnoea: product-driven development, muxpocepeucHsili (ppetiMeopk, MUHUMAIbHO HCU3HECNOCO0-
Hotli npodykm (MVP), developer NPS, adoption rate, apems oH60pOduHea, HayuHvle Uucciedo8aHus 8 obaacmu ou-

3aiiHa.

BBegenmne

B Hacrosiiee BpeMs TexHudeckas ratdopma
BCE yallle pacCMaTpuUBaeTCsl He MPOCTO Kak MH-
CTPYMEHT, a KaK IOJHOIeHHbIN MPOAYKT C CO6-
CTBEHHBIMU T10JTb30BATEISIMU, KOTOPBIMU BBICTY-
MalT pa3paboTunKyu. ABTOKPATUUYHOE HaBsSI3bIBA-
HUe cpencTB paspaborku (dev-tools) 6e3 yuéra
MOTpe6HOCTEl KOHEUHBIX T10/Ib30BaTeIel MPUBO-
IUT K HU3KOM MX amamnTanuyu U (popMuUpOBaHUIO
HETaTMBHOTO OTHONIEHMSI K CaMMM MHCTPyMeH-
TaM. BMecTe ¢ TeM ITOAX0/, OpMeHTUPOBAHHbIN Ha
pesynbraT (product-driven development, PDD),
npenyaraeT (GOKYCUPOBATHCS HAa MMEIOIUXCS
CJIOKHOCTSIX, 8 TaKKe MOTPeOHOCTSX pa3paboTum-
KOB, CO3/1aBasi Ha OCHOBe MX 06paTHOI CBSI3U pe-
IIeHus, KOTOpble OHU JIeMICTBUTENbHO 3aXOTAT U
OyIyT rOTOBBI MCITOB30BATh [1, c. 33332-33348].

Ilenbio paGoOTHI SB/SIETCSI MMPOBeIeHME aHa-
132 BO3MOKHOCTU TPUMEHEHUS TPOIYKT-OpPU-
€HTUPOBaHHOTO Noxxona K CO3[IaHUIO

MMKpPOCEpPBUCHOTO (peiiMBOPKa, YUYMUTHIBAIOIIETO
MOTPeOHOCTU Pa3paboTUMKOB KaK IMOJIb30BaTeeik
IaTHOpPMBI.

HayuHass HOBU3HA COCTOUT B OOBbeIUHEHUMU
MeToauK PDD U MUKpPOCEpPBUCHONM apXUTEKTYPBI,
dbopmanmsanumu meTpuk oueHku developer-opu-
€HTMPOBAHHBIX TUIATGHOPM U IIPeIJIOKEHUY TTPaK-
TUYECKUX MHCTPYMEHTOB Ajs1 Basmpauuyu MVP-
MMKDPOCEPBUCOB.

ABTOpCKasi TMIIOTe3a OCHOBBIBAETCSI Ha TOM,
YTO MpUMeHeHMe ITPOAYKTOBO-OpMEeHTUPOBAH-
HOTO TIOAXO0Ja K pa3paboTKe MMUKPOCEPBUCHOTO
(peiiMBOpKa IOBBINIAET CTEIEHb €ro MPUHSITUS
pa3paboTUMKaMu, COKpaIlaeT BpeMsl 0OyUYeHusI, a
TaKke YIydllaeT OOIIyI0 YIOOBIETBOPEHHOCTH
1aThopMoit.

MeTomonorust 1ccieioBaHus COCTOUT B MPO-
BeJleHUM CYCTEMHOTO 0030pa JTUTepaTyphl.
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Marepuasnbl M MeTOIbI

B coBpeMeHHoOI1 tuTepaTtype mno product-driven
pa3BUTUIO  MUKPOCEPBUCHBIX  (HpeiiMBOPKOB
MOSKHO BBIJEIUTbh HECKOJbKO B3aMMOCBSI3aHHBIX
HarnpaBJIeHUIA.

Taxk Zaki J. et al. [1, c. 33332-33348] mogpo6HO
OIMVCHIBAIOT CTPYKTYPY (GpeiiMBOpKa, BKIHOYAIO-
1Iero MOAYJIM CEPBUCHOTO peecTpa, muiro3a API,
CUCTEMY OpKeCTpaluy KOHTeHepOB U MINHY CO-
OBITMIL 7151 aCMHXPOHHOTO B3aMMO/IeACTBUSI KOM-
MMOHEHTOB. B pabote [2], pa3melnieHHOI Ha caiiTe
developers gaeTtcs onpeaeaeHue MPOAYKT-OpUEH-
TUPOBAHHOTO TOAX0JA KaK HeIpepbIBHO MTepa-
TUBHOJ MTPAKTUKM, OCHOBAHHO Ha LIMKJIAX «TUII0-
Te3a — IPOTOTUII — TECTUPOBAaHME — aHAIN3» C aK-
TUBHBIM BOBJIEUeHVEM KOHEUHBIX [T0JIb30BATEIeIA.

Abdelfattah A. S., Cerny T. [3, c. 1-8] cuctema-
TU3UPYIOT CYLIECTBYIOIIME ITOAXOIbI K JIOTMYe-
CKOMY BBIBOZIY CBOVCTB CMCTEMBI HA OCHOBE aHa-
nm3a e€ MeTafgaHHbIX U TOKYMEHTAIMM, BbIIess
HeZoCTaTok (GopManbHBIX MoOAeseil TOBeIeHNs
cepsucoB. Abdelfattah A. S. [5, c. 1460-1464] ne-
MOHCTPUpPYeT MpUMeHeHNe MHTepPaKTUBHbIX Ipa-
¢dboBbIX MHCTPYMeHTOB, a Cerny T. et al. [6, c. 39-
48] B paboTe MO TeXHUKAM PEKOHCTPYKLUU apXu-
TeKTYPbI TTPOBOASIT CPABHUTEIbHBIN aHAIN3 TIOJ -
XOIOB Ha OCHOBE CTATMYECKOTO aHaiM3a Kopua,
TPacCUPOBOK U MeTaJlaHHbIX pa3BeépToiBanusl. [1o-
nmoB A. A. B craTbe «MHXMHUPUHT KaK KITIOYU K
yCIlenmHpIM Ou3Hec-cTpaTerusam» [4] obcyxmaeT
CUHEPTUI0 MEXIy TeXHMYecKuM oO6pa3oBaHNEM,
HAayYHBIMM MCCAENOBaHMSIMMU M OM3HEC-TIPAKTU-
KaMM, 060CHOBbIBAsI HEOOXOIMMOCTh BbICTPanUBa-
HUSI TIPOAYKT-OPUEHTUPOBAHHBIX paboOuMX IIPO-
1[eCCOB, TAe MUKPOCEePBUCHBIE PEIIeHMs pacCcMarT-
pPUBAIOTCS HEe TOJIBKO KaK TeXHUYeCKasl, HO U KaK
KOMMepyeckasi TiaTdhopma B3aMMOAENCTBUSI C
PBIHKOM U Tiosib30BaTenssmu. Schneider G. et al. [9,
c. 79-85] paccMaTpuBalOT 0COOEHHOCTM TTPUMeEHe-
HUS MMUKPOCEPBUCHO! apXUTEKTYPhl, TOTUEPKU-
Bas MMpeMMYyIIecTBa r’mMb6KOro MaciTabupoBaHus U
BO3MOKHOCTM OBICTPOJ amarTaluy KOHBeiepoB
00pabOTKYM TaHHBIX K M3MEHSIONIMMCS TEXHOJIO-
TMYeCKUM TPebOBaHMSIM.

Bushong V. et al. [7, c. 1199-1201] npoaeMoH-
CTPUPOBAIN, KaK CTATUUECKUIT aHAIU3 CIIOCOOeH
aBTOMATU3MPOBATb OOHAPYKeHMe TPAHMUIL CEPBU-
COB M 3aBUCHMMOcCTel Mmexxay HuMmu. Bulkan U. et al.
[8, c. 73916-73927] paccMaTpUBAIOT Kak 06IauHbIE
KOMITOHEHThI 006€CIeUnBaloT [IeHTPATV30BaHHbIN
c6Op JIOTOB M METPUK, a aHATUTUYECKUE MOJYIN

MOMOTAal0T ONTUMMU3UPOBATh paclipeiesieHne pe-
CYpCOB U TOBbBIIIATh OTKA30yCTOMUUBOCTD MIPUIIO-
SKeHUA.

TakuM 06pa3oM MOKHO 3aMETUTh, UTO B JIUTE-
paType TMPOCIEXUBAETCS TPOTUBOPEUME MEXKITY
«JAHHBIMM» U «MOMESIMU» KaK IBYMS MOJTI0CaMU
pa3paboTKM: TOrAa KaK OJHM aBTODPHI AENal0T
CTaBKy Ha SMIIMpuUYecKue MeTonbl U ML-aHanus,
IpyTrye IpeArnouynTaT GopMann3anmnio apXuTeK-
TYpbI ¥ BuU3yanmusanuio. IIpu 3ToM HegOCTaTOYHO
BHMMAaHMS yJe/ieHO eIVHbIM MPOLYKT-OPUeHTU-
POBaHHBIM MeTpMKaM ycIiexa MUKPOCEePBUCHBIX
(bpeiiMBOPKOB: OTCYTCTBYIOT MCC/I€OOBAHMSI, CBSI-
3pIBAOINME TeXHMUYECKMe MoKasaTeny (IIPou3BO-
IUTETbHOCTb, HANEXHOCTh) C OU3HEC-pe3ysbTa-
Ttamu (ROI, yomoBIeTBOPEHHOCTD KIMeHTOB). C1a6o
MpeCcTaBjIeHbl paboThI 110 6€30MMaCHOCTY U YIIPaB-
JIEHUI0 KOHOUAEHIMAIBHOCTBI0O B LMEPPOBBIX
IBOIHMKAX), @ TAK’Ke HEJJOCTATOYHO OIMCAHbI Me-
TOJIUKHU ITEPEX0/A OT IMTPOTOTUIIOB K ITPOMBIIIIEH-
HbIM peIlleHUsIM B HeGOJIbIIMX KOMaHAaxX ¢ orpa-
HUYEeHHbIMU pecypcamu. Kpome Toro, Hesarmos-
HEHHBIM OCTaéTCsl IPOCTPAHCTBO WMHTETpamun
MPOAYKTOBOM CTpaTerMu C MHKEHEPHbIMM ITpaK-
TukaMu U DevOps-KoHBeliepamyu, UYTO CO3LAET
pa3pbiB MEeXIYy TeXHUUYECKON peanmsaineil MUK-
POCEPBMCOB U MX KOMMepUYeCKUM MMOTeHIIMAIOM.

Hanee mepexofs, K TeOpPeTUUECKMM OCHOBAM
paboThI, ClieyeT OTMETUTb, uTo product-driven
development mpencTasisieT co6oii MOAXOI K CO-
37aHuI0 IMOPOBBIX MPOAYKTOB, B KOTOPOM IIeH-
TpaJIbHOE MECTO 3aHMMAIOT TOTPe6GHOCTY KOHeu-
HOTO ITOJTb30BATEJIS, a CAM «ITPOIYKT» TOHUMAETCS
KaK COBOKYITHOCTb (DYHKIIMIA, IIEHHOCTEN 1 OIbITa
B3aumopelictBusa. PDD Bk/iouaeT HempepbIBHOE
MOJIb30BaTe/IbCKOe TEeCTMpPOBaHMe, UTEPATUBHYIO
IOCTaBKy (PYHKIMOHAIBLHOCTM U OIEePaTUBHYIO
00paTHYI0 CBSI3b, UTO IO3BOJISIET AAATITUPOBATDH
MPOAYKT K peajbHbIM TpebOBaHMUSIM IMOTpebUTE-
Jieit emé mo 3aBeplieHMs] pa3spaboTKM BCEro 00b-
éMma pabor [2, 4]. OCHOBOIT OAX01a, OPUEHTUPO-
BAHHOTO HA Pe3yJbTAT, SIBJISIETCS €ro MOCTOSTHHAS
MMpOBEpKA TUIOTE3 4yepe3 NpoTOoTUNbl uau MVP
(minimum viable product) ¢ y4éToM MeTpUK:
adoption rate, time-to-onboard u developer NPS,
YTO IMO3BOJIIET MUMHMMU3MPOBATh PUCK CO3TaHUS
«INIIHE» QYHKIMOHAIBHOCTY M TapaHTUPOBATh
LIEHHOCTb JJ151 T10JIb30BaTens [1, c. 33332-33348].

Huske mpuBOAUTCS CpaBHUTENbHBIN 0030p OC-
HOBHBIX XapaKTepUCTUK TIOAXOAOB K product-
driven development.



AKTyaJbHBIE UCCIeOBAaHUS ¢ 2023. N250 (180)

WHGOPMAaLMOHHbIE TEXHOJIOTHH | 79

Tabmuma 1
CpaBHeHMe IOIX00B Pa3padOTKM IIPOrPaMMHBIX HPOAYKTOB [1, c. 33332-33348; 2]
OcHOBHbBIE
IToxxop, ®oKyc IIpeumyiectBa OrpaHnueHus
MeTOIOIOTN
. KouTposb cpokoB 1 | Huskast ru6KoCTb Ipu
Project- | 3aBepiieHue padboT Waterfall, P P p
. Or0[IKeTa; SICHast M3MeHeHUM TpeboBa-
driven B paMKax IIPOeKTa PRINCE2 .
CTPYKTypa 3TaroB HU
Y4UuTBIBAE€T PHIHOY-
IToTpebHOCTHU . MeHbllle BHUMaHMUS K
Market- MapKeTHHTOBBIE | HbII CITIPOC; CIIOCO6-
. PBIHKA U KOHKY- M0JIb30BaTEIbCKOMY
driven MCCIIeIOBAHMS CTBYeT MHHOBATU-
PEHTHbIE HUIIN OTIBITY
KaM
. ITonb30BaTEIbCKUI . . Boicokas ripuBJieka- B0O3MOXXHBI «Kpacu-
Design- uHTEepdeiic u BU3 Design Thinking, TEJbHOCTh U Y100 Bble, HO HeYHKIINO
driven p Y UX-py3aite Y ’ Y
aTbHAas IEHHOCTD CTBO HaJIbHbIE» PeIIeHNSs
Product [TocTosTHHOE YITyY- Agile, Lean BreicTpas npoBepka | TpebyeT 3pesioit Ky/ib-
driven IIeHue MPoIyKTa Startup, Dual- TUIIOTE3; MUHUMM- TyphI cOOpa 1 aHa-
yepes Gumbsx Track 3alMsT PUCKOB nusa upodska

B ocHoBe moaxona, opMeHTUPOBAHHOTO Ha pe-
3y/IbTAT JeXXaT CJIelyIolue 3JIeMeHTbI:

e  «Customer research and feedback», cyTb
3aK/II0YAETCS B TPOBEIEHUM CUCTEMATUIECKOTO
c6opa JaHHBIX O UMEIOMIVXCS CJIOKHOCTSIX B MHAY -
CTpUM, a TaKXkKe IOTPeOHOCTSIX IT0JIb30BaTeseit
(MHTepBbIO, OMIPOCHI, aHAIN3 TOBeJeHUs B IIPO-
OaKIleHe).

o  «Defining and prioritizing features». Oco-
OEHHOCTBIO 3JIEMEHTA SIBJISIETCS BbIPAGOTKA MPO-
IIYKTOBOTO G3K/IOTa Ha OCHOBE I[eHHOCTM (Pud Jj1st
MoJIb30BaTesis u busHec-1enei [3, 1-8; 5, ¢. 1460-
1464].

e  «Continuous delivery and iteration» ocHo-
BBIBAETCS Ha IMPOBEIEHUM DPETYISIPHBIX PEIU30B
MVP-Bepcuit, 6bICTPOM BBIITYCKE MUCIIPABIEHUN U
HOBbIX (GYHKUMIA B KOPOTKMX IMKIaxX (2-6
HeJellb).

e  «Outcome-driven metrics» 3aK/II04aeTCs B
oTpee/IeHU OXMUIaeMbIX Pe3ylIbTaTOB U U3Me-
PEeHMM UX C TIOMOIIbI0 KaUeCTBEHHBIX U KOJINYe-
CTBEHHBIX METPUK.

e  «Prototyping and MVP» cBoguTCS K cO3a-
HUI0O MMHMMAJBHOTO PabOTOCIIOCOOHOTO IIpO-
OYKTa IS BaAuMZAlUMM KIIOUEBBIX TUIIOTE3 [0
Havasia MacurrabHoit paspabotku [3, c. 1-8].

e  «User testing methodologies» oco6eHHO-
CTBHIO JAHHOTO 3jIeMeHTa SIBJISIeTCS HaJuuye BbI-
60pa MOAXOASIIIUX METOMOB 103a0MIUTU-TECTUPO-
Baums (heatmaps, first-click, five-second TecTsr,
IM3aiiH-0IIPOCHI), ITpoBeeHNe Kak «face-to-face»,
TaK ¥ JUCTAHLIVOHHBIX CECCUIA.

e  «Data-driven decision making» npenmomna-
raeT OCYIIECTBAEHME aHaaM3a KOJIMYECTBEHHBIX
(CTR, BpeMs BBIMOJHEHMS 3a[ay, KOHBEpCUS) U
KaueCTBEHHbIX JAHHBIX (OTKPBITbIe OTBETHI, MH-
TEpPBbIO) ISl TPUOPUTHU3ALIMM U OOpaboTok [9,
c. 79-85].

Takum 06pa3zoM MOXKHO 3aMeTuTb, uTo PDD
MI03BOJISIET HE TOIbKO CHU3UTb PUCKU HECOOTBET-
CTBUSI TIPOAYKTA OKUIAHVSIM Pa3pabOTUMKOB, HO
1 IOBBICUTDb CKOPOCTD PeIN30B, KauecTBo UX 11 06-
iee yooBJIeTBOPeHMe MOAb30BaTeNe.

Pe3ynbTaThl ¥ 00CYKIEHUS

HOna sddekTuBHOrO mNpUMeHeHus1 product-
driven development B KOHTEKCTe CO3HAHMUS MUK-
pocepBuCcHOro hpeiiMBOpKa HEOOXOAMMO AT -
pOBaTh €ro MpakTUKMU K XapaKTepuUCTMKaM ILIaT-
(opMeHHBIX pellleHuit, Iae MPOAYKT — 3TO caMa
mnatdopma, a e€ Mmosb30BaTe/n — KOMaHIbl pa3-
paboTunKoB. B TpamuinoHHbiX IT-opranusaimsix
MHCTPYMEHTHI Pa3paboTKM TOPOii HABSI3bIBAIOTCS
«CBepxy» 6e3 yuéra peasbHbIX ITOTPEOHOCTEN KO-
MaH/[, 4TO IPUBOAUT K HM3KOMY YPOBHIO UX IIPU-
HATUA [5, ¢. 1460-1464]. B PDD BaskHO paccMaTpu-
BaTh IIaTGOPMY He KakK «I10CTaBKy Habopa API», a
KaK MPOJYKT, KOTOPBIV JO/DKEH IPUHOCUTD LIeH-
HOCTb Pa3paboTUMKy BO BCEM KM3HEHHOM I[UKIIE
pa3paboTKM: OT MHULIIMATKU3ALMM HOBOTO CepBrca
[0 ero MOHUTOPUHIA B IIpoJaKiIeHe [2].

Huke Ha pucyHKe oTpaxkeHsl MeTonsl PDD, mc-
TM0JIb3yeMblIe TIPY TIOCTPOEHUM ITPOAYKTOBOTO 03K~
jora miaT(GopMsl.
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High-quality interviews and focus groups with repre-
sentatives of target individuals.

Telemetry analysis: the speed of application startup,
failures during service registration, and the fre-
quency of accessing configuration management

functions.

NPS surveys and SUS tests to assess developer satis-

faction.

PDD methods used in building the platform's product backlog.

Pilot launches of MVP components in a limited envi-

ronment.

Puc. Metogsl PDD, ucIionb3yeMble IIpy MTOCTPOEHUY ITPOIYKTOBOTO 69KIOTa I1aT(GopMbl
[1, c. 33332-33348; 3, 1-8; 5, c. 1460-1464]

B mocnenyromem cobpaHHble JaHHbIE MMO3BO-
JITIOT 4€TKO chOpMyIMpOBaTh TUIIOTE3bI 06 OC-
HOBHBIX MMEIOLIMXCS TPYIHOCTX, a TaKKe Hemo-
CTaTKaX, Ha OCHOBE KOTOPBIX GopMupyeTcs: 63K-
JIOT, TOe Kaxkmas «3MuK-¢uua» pasbuBaeTcs Ha

OTAe/IbHbIe MMKPOCEPBUCHI. Huxe IIpuBeaOeHa
cXeMa COOTBETCTBUS K/IIOUYEBbIX CHO)KHOCTeﬁ, C
KOTOPBIMM CTAJIKMBAKOTCA pa3p360T‘-II/IKI/I M Ha3Ha-
YEeHHBIX OJ1s1 HUX MUKPOCEPBUCOB.

Tabnuma 2
COOTBETCTBME TPYAHOCTE pa3paboTUMKOB M MUKPOCEPBUCOB [2; 3, c. 1-8; 6, c. 39-48]
0 OcHOBHbIE
Ne TpyaHOCTY pa3paboTUNKOB HaszHauyeHne mukpocepsuca
MeTPUKH ycriexa
CJI0KHBII 3aITyCK HOBOT'O Cep- Service Bootstrap — aBTomMaTnueckas .
1 Y P p Time-to-Onboard
BMCa (DoJrast OHGOPIVIHT) redepaiius ma6jou0B u CI/CD
9 Hecrabunbhast Koupurypaimus | Config Service - 1ieHTpanmMsoBaHHoOe Change Failure
TIpU penmsax XpaHeHMe U BaJiuaaIms Kondura Rate
3 OTcyTcTBME €AMHO00Pa3NS B Service Discovery — perucrtpaius u Service
06HapyKeHUM CEPBUCOB health-check Availability
4 Py4HOJ CKEMIUHT U CJIOXK- Auto-Scaler & Metrics — cobpanue Mean Time To
HOCTb MOHUTOPMHTA MEeTpUK U IMHAMUUecKkuii CkeitnuHr | Recover, Scalability
Logging & Tracing — 11eHTpa/Jn30BaH-
HeundopmaTuBHBIE JIOTU U ggu g § ~ 1IeHTD .. MTTR, Developer
5 HbIiT c60p JIOTOB U pacIipeenéHHas
TpaccupoBKa NPS
TpacCUPOBKA

Kakmplii MMKpPOCEPBUC HAUMHAETCS C MUHU-
MaJIbHOJ paboueii Bepcuu (MVP), IT03BOJISIONIEI
MIPOBEPUTh TUIIOTE3y ero meHHocTu. KiroueBble
aTambl IMKAa «cOopKa—yM3MepeHue—o0yueHne»

It MVP BKIIOYAKOT OCYILIECTBIEHME CIEOYIOIINX
IeiCTBUIL:

1. Pa3paboTKy IPOTOTHUIIA: OTPAHMUYEHHBIN
1Mo (GYHKIMOHATY KOHTeiHep ¢ 6a30BbiMyu REST-
SHIATIOMHTAMM U TeCTOBBIM Habopom fakes.
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2. [emnoii B M30JMPOBAaHHOE OKpYyKeHMe:
aBToMaTusupoBaHHbiii CI/CD-KoHBeliep, J€rkas
MHTErpaIus ¢ «poAUTeabCKOM» MIaThopMOoii.

3. C6op ¢dumbsKa: MOHMTOPUHT METPUK (3a-
rpy3ka CPU, BpeMsI OTK/IMKA), MeTIM OOpaTHOI
CBSI3Y OT TePBBIX MTOJIb30BaTee.

4. WrepaTuBHOe yiydlleHue: no6aBlieHKe
(bnueii coracHO CHIDKEHMIO pain-mHAekca [1,
C. 33332-33348].

Vcnionb3oBaHMe MOAXOLOB KOHTEVHEpU3aLUu
(Docker, Kubernetes), cepuc-ceteii (Istio) 1 roro-
BBIX Open-source penieHui yckopser Boirryck MVP
M TIOBBINIAET KaueCTBO (UMHAIBHOTO MMKPOCEp-
Buca. BHegpeHne MVP-MuKpocepBuCOB I10 IIPUO-
putuszauuu  npobnem  (bootstrap,  config,
discovery, auto-scaler u logging) mO3BOMUT
OBICTPO ITPOBEPUTD TUTIOTE3BI ¥ CKOPPEKTUPOBATD
aApXUTEKTYpy 6e3 3HAUMTeIbHBIX 3aTpaT Ha Jopa-
O0TKM. ABTO-CKeiliep Ha OCHOBE METPUK
CPU/RAM u 110/1b30BaTeIbCKMX METPUK HATPy3KU
MO3BOJIUT YMEHBIIUTb UUCJIO OTKA30B MpPU MUKO-
BBIX Harpyskax [8, c. 73916-73927].

Hanee 6ynyT rpecTaBieHbl peKOMeHAAIUY TT0
BHeJpeHUI0 MPOAYKTOBO-OPUEHTUPOBAHHOTO
(Product-driven) mogxoaa K pa3BUTUI0 MUKpOCEP-
BUCHOTO (DpeiiMBOpKa, HaIIpaBjeHHbIe HA CO37a-
HMe YCTOMUMBOI apXUTEKTYpbl ¥ MUHUMU3AIUIO
OPTaHM3alVOHHbBIX Y TEXHUYECKUX PUCKOB.

IlepBoe, UTO ciaegyeT cAenaTh, Tak 3TO IIPOBe-
CTUM PEBU3MUIO CYLIECTBYIOLIEN CUCTEMBI CKBO3b
MpU3My II€HHOCTM IJIS TI0JIb30BAaTessT U OU3HeC-
runote3. Heob6xoqmumo BbIZeIUTh K/IIOUeBbIe JI0-
meHsI (bounded contexts) ¥ COIOCTaBUTDb MM IIPO-
IYKTOBBIE JIMHUM C YETKO ONpPENEIEHHBIMU MeT-
pMKaMM ycliexa - ypOBHeM MPUHSTUS (QYyHKIMO-
HaJbHOCTH, CTaOMIBHOCTHIO SLA 1 BpeMeHeM BbI-
BOJIa Ha PbIHOK (time-to-market). Takoit mpogyk-
TOBBII pepetMMUHT TTO3BOJIIET CMECTUTH (POKYC C
BHYTpPeHHeI1 CJI0KHOCTY MHGPPACTPYKTYPhI Ha pe-
aJbHYIO T0Jb3y KOHEUHOMY IT0/Ib30BaTesli0, UTO
COKpallaeT pUCK MHOTOKPATHBIX ITE€PENpOeKTUPO-
BaHMI U TIOCTOSIHHBIX M3MeHEeHMI KOHTPaKTOB
MeXIy CepBUCaAMU.

BTopoe - chopmMupoBaTh aBTOHOMHbIE KpPOCC-
(byHKUMOHA/bHBIE KOMAaH[Ibl, BKIIOUAOIME TTPO-
IYKT-OBHepa, OM3HeC-aHaJIUTUKA, apXUTEKTOPOB,
pa3paboTYMKOB U MHXKeHePOB HageskHOCTH (SRE),
M HAZenuUTb UX OTBETCTBEHHOCTHIO 3a TOHBIN
SKM3HEHHBIN MK/ BbIIEJIEHHOTO MMKpOCepBuca.
PekomeHI0BaH UTePATUBHbIN LMK/ pa3spaboTKM C
YacTOTOM BBITYCKOB MVP Kaxnbie 2-4 Hepmenu,
nmoAKperiéHHbIit apromaTudeckum CI/CD, cb6o-
poM 06paTHOJ CBSI3M U TPOBEPKOII TUIIOTE3 IO
K/II0UeBbIM MeTpuKaM. LleHTpanusaimusi MpUHS-
TUSI pellleHNi Y TTPOIyKT-OBHEpPA B COUETAHUN C
JlelleHTPpaIn30BaHHBIM BbIIOJIHEHMEM 3aJay CHU-
)KaeT  KOMMYHUKAI[MOHHbIE  U3OEPXKKU U

MO3BOJISIET TMOKO pearupoBaTh Ha W3MeHeHUue
TpeboBaHMIA.

Taxke BaskHbIM [Ie/iCTBMEM SIB/ISIETCSI BHeJpe-
HMe eIVHOTO HAabopa MHKEHEPHBIX MPAKTUK IS
obecrieueHns] KauecTBa U COTJIACOBAHHOCTU KO-
cucteMbl. OCHOBHBIMM 3JIeMEHTamMM B JaHHOM
cJIyyae SIBJSIIOTCSL consumer-driven KOHTpaKTHOe
tectupoBanue API, nentpanusoBanHasi CI/CD-
maTdopma ¢ rOTOBbIMM 11a6I0HAMU J1JIs1 pa3Bep-
ThIBaHUSI, MOHUTOPUHTA U OTKATa, a TAKKe peecTp
CepBUCOB U YHUGUIMPOBaHHbI API-gateway min
service mesh. He MeHee BaskHO pa3BUTb KyJIbTypy
HabmogaemocTy (observability): meTpuku 6m3-
Hec-JIOTMKY, pacIpeieéHHble TPacCUPOBKU U
enoVHbIN (GopMaT JIOTMPOBAHMUS TO3BOJIST OIlepa-
TUBHO BBISIBJISITh AaHOMAJIMY U TIPOBOIUTD ITy6O-
KU MOCTMOPTEM-aHa/IN3 MHIMAEeHTOB. Takoe co-
yeTaHyue IPOJYMAHHON NOMEHHO! IeKOMIIO3M-
LMY, CKBO3HBIX ITPOAYKTOBBIX KOMaH[ 4 CTPOTUX
MHXXeHEepHbIX CTaHIApPTOB MUHUMMU3UPYET PUCKU
M CJIOKHOCTU TIPU 3BOIOIUM MUKPOCEPBUCHOTO
dbpeitmBopKa.

IMopBoxst uTOr ciienyeT cKas3aTbh, YTO ajarTa-
ust PDD K MUKpocepBUCHOMY (pefiMBOPKY M0O3-
BOJISIET: OIpeNenuTb MOTPeOHOCTM KOMAaH-pas-
pabOTUYMKOB KaK IIeJIeBBIX I10JIb30BaTeJel IIaT-
dopmbl; chopMupoBaTh OGIKIOT MO MPUOPUTETY
peanbHbIX «b0oJeii», a He Ha OCHOBE BHYTPEHHUX
MIpeAIIoUTeHNIT apXUTEKTOPOB; ObICTpee 3aIryc-
KaTb U IpoBepsiTb MVP-MUKpOCEpBUCHI, CHMUXKAS
PUCKY ¥ TIOBBIIIASI CKOPOCTH TOCTaBKY IIeHHOCTH.

3akioueHue

[MpomakT-ApaiiBeH TOAXO[ TI03BOJsSET pac-
CMaTpMUBATh TEXHUUECKYIO IIATGOPMY KaK «IIpo-
IYKT» C COOCTBEHHBIMM ITOTb30BaTEISIMM-pa3pa-
60TYMKaMM, YTO KapAMHAILHO MOBBINIAET €€ BOC-
Tpe6bOBaHHOCTb U 1[eHHOCTh. MHTerpauus PDD u
MMKDOCEPBUCHOIM apXUTEKTYPbl JAaEéT BO3MOXK-
HOCTb WTEPaTMBHO BbITyCKaTb MVP-monymnu,
OBICTPO MPOBEPSITH TUIOTE3BI M BHOCUTDh KOPPEK-
TUPOBKMU eIll€ Ha paHHUX dTamnax pa3paboTKu, UTo
CHVKAET PUCKY KPYITHbIX ITepepaboTOK.

[IpennoskeHHble MIAOJOHBI MMKPOCEPBUCOB
(bootstrap, config, discovery, auto-scaler, logging)
" METPUKMU UX OIleHKM (time-to-onboard, change
failure rate, MTTR, developer NPS) mMoryT ObITb
aJanTUPOBaHBI B JTIOOBIX OpraHMU3aIusIX, paspada-
THIBAIOLIMX BHYTPEHHME IIaTGOPMBI MU MHCTPY-
MEeHTBHI /111 dev-KomMaH,

CermeHTalMs IMOJb30BaTeNeli-pa3paboTUNMKOB
U TIOCTOSTHHBINM cO0p 06paTHOI cBI31U uepes NPS-
OTIPOCHI U TeJeMeTpui0 06ecreunBarT yIpasse-
HJe TTPOIYKTOBBIMMU ITPUOPUTETAMMU He «I10 YMOJI-
YaHMIO», & HA OCHOBE peaIbHOM LIEHHOCTU AJ15 KO-
HEYHOTO MMOJIb30BaTesl.

Takum 06pa3oM, JaHHOe MCC/IeIOBaHMe IO -
TBEPKAAeT TUIMOTe3y O TOM, UYTO IIPOLYKTOBO-
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OPMEHTUPOBAHHBII ITOAX0/ K pa3spaboTKe MUKPO-
CepBUCHOTrO GpeiiMBOpPKa CYIIECTBEHHO Y/IyUIlaeT
OTBIT PaspabOTUMKOB, YCKOpSIET BHEIpEHMe HO-
BbIX BO3MOKHOCTEII M TIOBBIIIAET HaJEXHOCTh
BHYTPEHHUX UHCTPYMEHTOB.
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A PRODUCT DRIVEN APPROACH TO THE DEVELOPMENT
OF A MICRO-SERVICE FRAMEWORK

Abstract. The article discusses the features that arise when applying a product-driven development (PDD) ap-
proach to the development of a microservice framework in which the "platform" acts as a product, and its "users"
are development teams. The purpose of the work is to analyze the possibility of applying a product-oriented ap-
proach to creating a microservice framework that takes into account the needs of developers as users of the platform.
The research methodology consists of a systematic review of the literature. The article demonstrates the effective-
ness of the integration of PDD and microservices, expressed in increasing the acceptance of the platform, reducing
the release time of new versions and improving the stability of releases. The scientific novelty consists in combining
PDD and microservice architecture techniques, formalizing metrics for evaluating developer-oriented platforms,
and offering practical tools for validating MVP microservices. The information presented in the article will be in
demand by other researchers in the field of distributed computing and software engineering, specializing in the
formalization and unification of intermediate representations of microservice architectures. In addition, the leaders
of the DevOps and Platform Engineering teams of large product organizations responsible for the implementation
of advanced CI/CD pipelines, digital twins and ML-oriented SLO monitoring in order to optimize SDLC, as well as
increase the business value of the microservices produced, will show practical interest in the results of the work.

Keywords: product-driven development, microservice framework, minimum viable product (MVP), developer
NPS, adoption rate, onboarding time, design science research.
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CIIOCOBbI OBECITEYEHUSI UH®OPMAIIMOHHON BE3OITACHOCTHU
CEPBHCOB AMAZON WEB SERVICES

Annomauus. Kax u nwbas dpyeas obaaunas nnamgpopma, Amazon Web Services (Oanee — AWS) Hyxcdaemcs
8 UeMKO 8bICMPOEHHOL, IULETIOHUPOBAHHOLL cucmeme obecneueHus UHGoOpMayuoHHoli 6e3onacHocmu. B daHHoll
cmamuoe 6y0ym paccmompeHsl OCHO8Hble MEXAHU3MbL 00ecneueHus UHPOpMayuoHHoli 6e3onacHocmu npu Ucnosib-
308aHuu AWS, kak delicmeyroujue co CmopoHsl NONb308ames, maxk u Amazon.

Kmoueevie cnoea: Amazon Web Services, ungpopmayuonHas 6e3onacHocms, cmandapmst 6e30nacHocmu,
udeHmuurayus, KOHMpPob docmynd, cepsucsi 6e30NACHOCMU, CUCMEMA 3aWUMbl UHPOPMAyUU, UHYUOEHMbI UH-

popmayuoHHoli 6e30naAcHOCMuU.

Pasnenenme 30H OTBETCTBEHHOCTH B obec-
meyennn MUHGOPMAUMOHHON O6e30MmacHo-
CcTH

CeTeBast MHPPACTPYKTYpa, LIEHTPbI 06PabOTKA
OAHHbIX M MHOTMe [ApyruMe KOMIOHeHTbl AWS
CIIPOEKTUPOBAHbI U YIPABJSIIOTCSI B TIOJTHOM COOT-
BETCTBUM CO CIIEKTPOM CTaHIApTOB MHQOpMaIy-
OHHOJ1 6e3omacHocTH, BKIouass SOC 1/ SSAE 16/
ISAE 3402 (panee SAS 70 Type II), SOC2, SOC3,
FISMA, DIACAP, FedRAMP, PCI DSS Level 1, ISO
27001, ITAR, HIPPA u Cloud Security Alliance.

[Monb3oBaTesb, TIpU pasMelleHUu CBOero mpu-
noxkeHus Ha AWS mnpuHMMaeT coryalleHue,

KOTOpO€ OMMCHIBAET pasTpaHMUeHMe 00SI3aHHO-
cTeit mo MHGpOPMAaLMOHHOM 6e3omacHocT. Oc-
HoBHasl 11eJ1b AWS — obecrieueHme nHPOpMaLMOH-
HOIt 6e30macHOCTM XOCTOB, YPOBHel BMU3yasu3a-
UMM U CeTeBbIX coeAuHeHui. Iloapb3oBatenb, B
CBOIO OvYepenb OTBeYaeT 3a MH(POPMAIMOHHYIO
6e30I1aCHOCTb BCEX MPOLYKTOB, KOTOpbIe OH pas-
BopauuBaeT Ha uHPpacTpyktype AWS. Ha pu-
CYHKe IIpeJiCcTaB/ieHa COBOKYIIHOCTb 30H OTBET-
CTBEHHOCTM B obecrieueHUM MHGOPMAIMOHHO
6e3omacHocTt AWS.

Tlonp3oBaTenbCcKue JaHHBIE
HJ'IaT(bopMLI, TIPUJIOKECHUA, YIIPABJICHUEC TOCTYIIOM 30HA
OTBETCTBECHHOCTHU
OH@paLII/IOHHaH CHCTEMa, HaCTpoﬁKH MEKCETEBOIO IOJIb30BATEI
OKPAaHUPOBAaHU A
Knuenrckoe CepBepHoe 3amura ceTeBoro
mmpoBaHye mpoBaHue Tpaduka ’/
Beraucnenus Xpanenue Bazbl maHHBIX Cetn
30Ha
OTBCTCTBECHHOCTH
AWS
Peruionsl Llenrper 06paboTKI
JAHHBIX

7

Puc. PasrpaHndyeHue 30H OTBETCTBEHHOCTH B o6ecreyeHn MHPOPMAIMOHHO 6€30IacHOCTH

atemyomM obpasom. AWS obGecrieunBaer 6e3-
OITaCHOCTh MHQPPACTPYKTYPHI, LIEHTPOB 00PabOTKMU
IaHHBIX, cereit rnepemaun IaHHBIX,

Takum 06pa3oM, CyleCTByeT UeTKoe pasfese-
HMe OTBETCTBEHHOCTU Mexxay AWS 1 nonb3oBarte-
JleM, KOTOpoe KpaTKO MOXHO  OIMUCATh
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BBIUMCIUTENBHBIX PECYPCOB U MPOUMX Y3JIOBBIX
aneMeHTOB. [lonb3oBaTtenn AWS HecyT oTBeT-
CTBEHHOCTb 3a 0e30IacHOe MCITOIb30BaHME Cep-
BUCOB AWS, KOTOpble CUMTAIOTCS Heympasisie-
mbiMU. [Ipoiie roBopsi, AWS oTBeuaeT 3a ILIaT-
dbopmy, T0sIb30BaTENTb 32 HATIOJTHEHME.

AWS HeceT OTBETCTBEHHOCTD 3a:

1. O6ecmeuenne wucmonb3oBanuss AWS wu
MOJIb30BaTEeIbCKUX MPUJIOKEHUIT B COOTBETCTBUM
C BHYTPEHHUMMM M BHEIIHUMM ITOJUTUKAMU MH-
dhopMaloHHOI 6e30MaCHOCTH;

2. O6ecneueHne ceTeBoii 6€30MaCHOCTH;

3. DbesomacHas HaCcTpoiiKa yIIPaBs€MbIX
cepBucoB AWS;

4. QO6ecrieueHne KOHTPOJST GU3NUIECKOTO I0-
CTyIIa K 060pYyAOBaHUIO /TIPOrpaMMHOMY obecrie-
YeHMUIO;

5. O6ecrieueHne 5KOJIOTMIECKOI 6e30IMacHo-
CTM Ha CJIy4ail MacCOBBIX OTK/IIOUEHUIt JIEKTPO-
SHePTMM, 3eMJIETPSICeHN, HABOJHEHUI U APYTUX
CTUXUITHBIX OeICTBUIA;

6. UcmpasneHue 6a3bl JaHHBIX;

7. 3amwmra OT 3KCIUIONTOB AWS HyneBoro
IHSI U IPYTUX YSI3BUMOCTEN.

[Tonb30BaTesb HECET OTBETCTBEHHOCTD 3a:

1. TIpemoTBpalieHue i 06HAPYKeHNE CITy-
yaeB B3JIOMA yuyeTHOI 3anncu AWS;

2. IIpemorBpamieHue wiu o6HapyKeHUE He-
6e30MacHOT0 TMOBEeJEeHUs] TPUBUIETMPOBAHHOTO
MJIX 0GBIYHOIO MOJIb30BaTe I AWS;

3. TlpenmotrBpalieHue 3arpy3ku KoHGUIEH-
IMaTbHBIX JAHHBIX B TIPUJIOXKEHUS] MU COBMECT-
HOTO MCITOJTb30BaHUS MMM U3 MPUTOXKEHUI He-
HaJJIeskalMm o6pasom;

4. BesomacHas HacTpolika cepBucoB AWS (3a
UCKJIIOUEeHMEM yIIpaBisieMbIX cepBucoB AWS);

5. OrpannueHue mocTyma K cepBucam AWS
WU TI0JIb30BaTeIbCKUM TIPWIOKEHUSIM TOJIbKO
IJIT TeX II0/Ib30BaTesieil, KOTOPbIM 3TO He0b6Xo-
IVIMO;

6. OOHOB/IIEHME TOCTEBBIX OIMEPAIMOHHbIX
CUCTEM U IIPUMEHEHMe UCITpaBIeHiT 6e30ITacHo-
CTU;

7. Ob6ecreuenue wucrnonb3oBauust AWS u
M0JTb30BaTEIbCKUX TTPUIOKEHUIT B COOTBETCTBUMU
C BHYTPEHHUMM ¥ BHEITHUMMU TOJTUTUKAMMU

8. Ob6ecneueHne ceTeBoii 6€30MMaCHOCTM.

CepBucol AWS 1o o6ecrieuennio mapopma-
IIMOHHOI 6€30MacHOCTH

Ipu pabore c uHGpacTpykTypoit AWS pacmpo-
CTpaHEeHHBIMU TIPUUMHAMM MHIIUIEHTOB 6e301ac-
HOCTMU SIBJISIIOTCSI:

—  Ommb6KM, CBSI3aHHbIE C O6GCTYKMBaHUEM
MHOPACTPYKTYPBI (YOATeHWe WM HelpaBWIbHAs
MoaudbuKanys, Wiy KOHOUrypaius pecypcosB).

—  OmmMbKM IIpM CO3OAHUU IIPUIOKEHMUIT
(’KeCTKO 3aIIporpaMMMpOBaHHbIe KOHUTypaium,
OTCYTCTBME KOPPEKTHOI 00paboTKM OImM6OK U
T.I.)

—  BsyioMbl IpUIOKEeHMI 1 MHGPACTPYKTYP-
Hble aTaku, HalleJIeHHbIe HAa BHYTPEHHME YSI3BU-
MOCTH.

i IpegoTBpaleHNs MTOA0OHbIX MHIUIEHTOB
CYILIECTBYET cucTeMa obecrieueHuss MHOOpMaLy-
OHHOJI 6e3omacHocTU. H@pacTpyKkTypa obecre-
yeHMUs] MHGOPMAIIMOHHO 6e30MacHOCTU CepBU-
coB AWS paszeneHa Ha IISITh TUIIOBBIX KaTerOpuin:

1. Vmopasnenue umeHTudUKalMei u pasrpa-
HUYEeHMEeM AO0CTYIIA;

2. CpepncTBa OOHapysKeHMS M PearupoBaHUS
Ha MHIUIEeHTbI MHGOPMAIMOHHO 6€30I1aCcHOCTH;

3. CpencrBa 3allUThl CETEBBIX PeCypcoB U
YPOBHSI IPUIOKEHUA;

4. CpenctBa obecrneueHusi 6e30MaCHOCTU
JIaHHBIX;

5. CpencrtBa ompeneneHus] COOTBETCTBUS
TpebOBaHMSIM, YCTAHOBIEHHBIM /1T MHMPACTPYK-
Typel AWS [1].

COBOKYIIHOCTb ~ TIpUMEHEHMsI  yKa3aHHbIX
CpeaCTB IMO3BOJISIET MOAAEPKMBATh BBICOKUI YPO-
BeHb obecreueHus: MHGOPMAIMOHHOM OGe3omac-
HOCTMU U He JIOITyCKaTh BOSHUKHOBEHMS MHITUIEH-
TOB. PacCMOTpUM Kaskayi0 KaTeropuio 1Mo OTHesb-
HOCTH.

Ynpaenenue udenmugukayueti u paszpaHude-
Huem docmyna. B yKa3aHHYIO KaTeropmi0 BXOIST
cnenytomyve cepBuchl AWS:

1. Vmpasnenue uaeHTUdMKaILMeEH U IOCTY-
oM AWS. VneHTudukaumus — OeiCTBUS I10 IIPU-
CBOEHMIO CyObEKTAM M 00bEKTaM JOCTYIIa UIeH-
TUHUKATOPOB U/ TI0 CPAaBHEHUIO MTPEAbSIBIISIE-
Moro uaeHTHUdUKaTOpa C TepeuHeM ITPUCBOEHHbIX
uneHTUbUKaTOPOoB [2]. CepBUC BBIMIONHSIET ClIeNy-
IolIMe 3aJaun:

—  ympaBlieHMe paspelieHus MM U Cpel-
CTBaMM yIIpaBJIeHUS TOCTYIIOM;

—  ympaBJieHue UaeHTUGUKAIIMOHHBIMUA
JaHHBIMM B paMKax OLHOI y4yeTHOI 3anmucu AWS
WU I[€eHTPaJM30BaHHOE TOAKIIUEHNE UIEHTU-
(I)I/IKaL[]/IOHHI)IX OAaHHbIX K HECKOJIbKMM YYeTHbIM
3amncsaMm AWS;

—  [pefocTaBjieHMe BpeMeHHBbIX MEeTOK Ji0-
cTymna MHGOpMaIMOHHO 6e30MacHOCTY JIJIST TIPU-
JIO’KEHMIA, KOTOPbIE 0OPAIaIOTCS K I0JIb30BaTE b-
ckuM pecypcam AWS;
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—  IpenocTaBjieHMe UCKIIOUMUTENbHO MMHU-
MaJIbHBIX TIpaB AOCTYIAa, KOTOPBIX XBaTaeT IJIsi
BBINTOJTHEHMS 3a/1a4 10 ITpeHa3HaueHUI0.

2. leutp upentuduxkanum AWS IAM. Cep-
BUC ITO3BOJISIET CO3JaBaTh U YIIPABJISTh M0JIb30BAa-
TETbCKUMU UAeHTUOUKATOpaMM AOCTYIIa, Ha3Ha-
YyaTh IOJIb30BaTeNSIM pas3pellieHus] U MeTKU [0-
cryna. Takxke, CyliecTByeT BO3MOXHOCTb MHTe-
rpaluy cepBuca ¢ pellleHUsIMU APYTUX BeHJ0POB,
Takux, kak Microsoft Active Directory, Okta, Ping
Identity, JumpCloud, Google Workspace u mp.

3. Cepsuc ayTeHTUUKAIUN Amazon
Cognito, KOTOpbIii OOecreuuBaeT BHeIpeHUEe B
MHOPACTPYKTYPY NoAb30BaTes sl GYHKIIMIT ayTeH-
TuduKanuu. AyTeHTMUKAINS, 9TO ALCTBUS TI0
MIPOBEPKE MOIIMHHOCTY CYO'beKTa AOCTYIIA U/Vn
06beKTa AOCTYTIA, a TAKKe IO MTPOBEPKEe MPUHA -
JIeXKHOCTU CyOBEKTY IOCTYIa U/ MU 0ObeKTy Ho-
CTyIma TpenbsIBIEHHOTO0 WuaeHTUdUKaTopa [O0-
CTyIa U ayTeHTUdUKauMoHHO! nMHbopmanum [2].
ITpu momoIy ykazaHHOTO cepByMca I0/Ib30BaTe b
MMeeT BO3MOXHOCTh HAaCTpauBaTh IlapamMeTpbl
ayTeHTUGUKAIUMU, XPAHUTb UAeHTUPUKALINOH-
Hble U ayTeHTU(UKALMOHHbIe naHHble. CepBUC
Amazon Cognito, IOCTPOEHHBbII Ha OTKPBITBIX
CTaHZapTax MOeHTUGMKAIMY, TIO3BOJISIET YAOBIIE-
TBOPUTD pPa3IMUHble HOpPMAaTUBHbBIE TPEOOBAHUS U
JIETKO MHTETPUPYeTCsS C pecypcamy sl paspa-
60TKM BHEITHETO ¥ BHYTPeHHero uHTepdeiica.

4. Amazon Verified Permissions. Amazon
Verified Permissions — 3To cepBucC yIpaBjieHUs
paspelleHUsIMM ¥ aBTOpU3alMyM B Macmitabe,
npegHa3HaUeHHbII JIJIS1 MCIIOb30BAHUS B IIPUJIO-
SKeHUSIX, KOTOPbIE CO3al0T MTO/Ib30BaTeN.

5.  AWS Resource Access Manager. AWS RAM
MO3BOJIIET 6e30IacHO 0OMEHMBAThLCS pecypcamu
MexXxny akkayHTamu AWS BHYTpM OpraHM3anuu
WM ee CTPYKTYPHBIX IOApa3le/leHuit, a TakKke
MeXIy possiMu 1 rosb3osatensimu 1AM (ais nop -
IlepsKMBaeMbIX PECYPCOB).

Cpedcmea ob6HapyxceHus U peazuposaHus Ha UH-
yudeHmsl uHpopmayuoHHoli 6ezonacHocmu. Ipu-
MeHeHMe TaKuUX CpeACTB I103BOJIIET CBOEBpe-
MEHHO BbIABUTb BO3HMKHOBEHME PA3JINMYHBIX
yrpo3 uHGOPMALMOHHO 6e30ITacHOCTY U OTpea-
TMPOBAaTh Ha HUX, a TaKKe TIPOBECTU pacciie/loBa-
HMe IIPpUYMH UX BO3SHMKHOBEHMS. K Takum cpen-
CTBaM OTHOCSTCS CJIefyloliue cepBUCHI b6e3orac-
HOoCTU AWS:

1.  Amazon GuardDuty. CepBuc mpepjaraet
MHTeJIEKTya/IbHOe 0OHapy>KeHMe yrpo3 6esormac-
HOCTU IJis akKKayHTOB AWS, a Taxke MOCTOSIHHO
OCYIIIeCTB/SIET MOHUTOPUHT Pa3/MUHbBIX aCIIEKTOB
dyukuyonupoBanus AWS, Bkiaouas paboune

Harpysku, mojib3oBaTesieit, 6a3bl JaHHBIX U Xpa-
Hwmina. GuardDuty ucCIob3yeT pasauyHble Me-
TOIbI OOHAPYKEHNST aHOMAJINiA, MAaIlMHHOTO 06Y-
YeHMSI U TIOBEIEHYECKOTO MOeIMPOBaHMS.
GuardDuty mpepfjaraeT 3aIiuTy IJiS Pa3INIHbIX
cepBucoB AWS, Bkmwouass Amazon S3, Amazon
EKS, Amazon RDS 1 AWS Lambda.

2.  ABTOMaTM3MpPOBAaHHOE YIIpaBIeHUE YSI3-
BUMOCTSIMM B TMPOrPaMMHOM oO6GeclieueHumu —
Amazon Inspector. Amazon Inspector aBTomMaTu-
yecKy 06HapyKMBaeT pabouye Harpy3Ku U CKaHM-
PYeT MX Ha MMpeIMET YSI3BMMOCTE ¥ HelpeJHaMe-
PEHHOTr0 BO3[eiCTBMS Ha CeTb. Amazon Inspector
MpeIoCTaB/IsieT aBTOMAaTU3MPOBAHHBIN CepBUC
IJIS1 YIIpaBIeHUs YSI3BMMOCTSIMM B OOIbINNX Mac-
mTabax. CepBuC MOCTOSHHO IpoBepsieT paboune
Harpy3ku AWS Ha Hanuuue ysI3BUMOCTEN B MPO-
rpaMMHOM ObecIieueHUM U CETEBO cpefie.

3. CepBuC yIIpaBJeHUSI COCTOSIHMEM 0Ojay-
HoJi 6e3omacHocT — AWS Security Hub. Security
Hub ocymiecTBsieT HeNpepbIBHBII MOHUTOPUHT
¥ oGHapyKeHMe OTKIOHEHUII OT MOMUTHUK MHPOP-
MallMOHHOM 6e3omacHocTy. CepBUC peIlaeT 3a-
Jauy KOHTPOJISI COOJIIOJeHMEM TI0JIb30BaTeIsIMU
TpeboBaHMIT TOMUTUK MHGOOPMALMOHHON 6e3-
OTIACHOCTH, a TAaKKe OCYLIECTBJSIET MOHUTOPUHT
JOCTAaTOYHOCTY HACTPOEK B 00IaCTM 06ecIieueHmst
pasTpaHMUYeHMST JOCTYIIA.

4. Amazon Security Lake aBTOMaTuMuecku
IEeHTpaMM3yeT JaHHble 0 6e30macHOCTY U3 pas-
JIMYHBIX MCTOYHMKOB, BKJIIOUast cpempl AWS, mo-
CTaBIIMKOB SaaS, o6auHble U JIOKAJIbHbIE UCTOY-
HUKU, B CTIELIMAIBHO CO3JaHHOE «03epO0 TaHHBIX»,
KOTOpOE XPaHUTCS B aKKayHTE M0JIb30BaTesIs. DTO
MT03BOJISIET MOYYUTH GoJiee TTOTHOe TIpeaCcTaBe-
HMe O JaHHBIX 6€30TaCHOCTY Ha YPOBHE BCeit op-
raHusainumu. B pesynbTaTe IMOTb30BATENb MOXKET
MOJIy4UTh OOoJiee TIOJHOe TpefAcTaBieHue O 6es-
OTIaCHOCTM CBOEJ OpraHM3aIluy U YIYUIIUTD ee 3a-
MIUTY.

5. CepBuc BuU3yaaM3alMM pacciieqoBaHM
MHIMAEHTOB MHGOPMAIMOHHOV 6e30macHOCTH
Amazon Detective. CepBuC BBITIOJTHSIET 3aauM 110
arperMpoBaHMIO TAHHBIX 10 HAPYIIeHUSIM MH(OP-
MaIMOHHOJ 6e30MacHOCTM, a TaK)Ke MMEET BO3-
MOYKHOCTDb OCYIIECTBJISITh HATJISIAHYIO BU3yasIu3a-
LIMIO TIOJTYUYEHHBIX CBEIEHUI JIJIST YITPOLIEHMS pac-
CJIeIOBaHMS UHITUIEHTA.

6. CepBUC XypHAJIMPOBAHUS U IIPOTOKOJIM-
poBanus AWS CloudTrail oTcieskxuBaeT akTUB-
HOCTb TI0JIb30BaTesieii M ucHojab3oBaHue API B
AWS u rubpugusix cpegax. AWS CloudTrail puxk-
cupyeT U OObeauHSIeT HaHHble 00 aKTUBHOCTU
noJib3oBareseii u ucrnoabzosanus APl Ha eguHO
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LEHTPaJM30BaHHO YIpaBisieMoii IiaTgopMme.
CepBuc mpenocTaBiisieT BO3MOXHOCTU [IJis IIPO-
BEpPKM aKTMBHOCTM, XpaHEHUSI COOBITUI ayauTa B
TeueHMe CeMM JIeT ¥ CO3TaHMSI OTUeTOB 06 ayIuTe.

7. AWS Elastic Disaster Recovery. Cepsuc
MTO3BOJISIET OCYIIECTBJISITh MacIITabupyemMoe BOC-
CTAaHOBJIEHME TIPUJIOXKEHWUH, TOcae yCTpaHeHUs
MOCIeACTBUI VHUUAEHTOB MHOOPMALVMOHHOI
6e30MacHOCTH.

Cpedcmea 3aujumsl cemesvlx pecypcos U YpoeHs.
8e0-npunoxeHuti. YKasaHHbIe CpeCcTBa He0OXO-
IVMBI )i 0becTiede sl 3aIUThl PeCypCOB IOJIb-
30Baresis OT PasjMYHOrO poja CeTeBbIX aTak, B
TOM Yucjae Ha BeO-mpwiokenust. K stum cpen-
CTBaM OTHOCSITCSI:

1. AWS Firewall Manager. [IaHHbIIT CepBUC
obecrieurBaeT IEHTPaIM30BAaHHYI HACTPONKY
dbunbTpauyu Tpaduka ¢ UCIOTb30BaHMEM MeEXKCe-
TEBBIX 9KPaHOB.

2. CereBoit 6pannmaysp AWS. CepBuc pe-
mraeT 3agauy 1Mo GuibTpanuu Tpadbmka Mpu O0-
CTyIle K CeTeBBbIM pecypcam, a Takke IpeJoCTaB-
JIIET BO3MOSKHOCTM II0 YIIPABAEHUIO MTOIUTUKAMMU
MHGOPMAIIMOHHOV 6e30IMacHOCTU IJISI YUETHBIX
3arucein 1oJib30BaTesei.

3. CepBuC 3aIIMUTHI OT aTaK «OTKa3 B 06CITy-
>skuBaHumn» (DDoS-aTak).

4. Cepsuc 6e30MacHOTr0 YAaJIeHHOTO TOCTYIIa
AWS Verified Access, KOTOpPbIit TO3BOJISIET Pean-
30BaTh QYHKIMM BUPTYATbHOM CETU MIPU OpraHu-
3alMM [IOCTyIa MOJIb30BaTenst K pecypcam AWS.
Takum 06pa3oM, yKasaHHBIN CepBUC obecrieun-
BaeT BUPTYAIbHbIN JOCTYII K NpuioxkeHusiMm AWS
6e3 ucronmb3oBauus VPN mjs 6ecriepe6oitHO pa-
OOTBI ITOJTb30BATEIE.

5.  AWS WAF. Bpauamaysp Be6-puIosKeHNit
pelliaeT 3a1auy 1o 3aIUTUTE OT PaclpoCTpaHeH-
HBIX CeTeBBIX JKCIUIONTOB ¥ OOTOB, CIIOCOOHBIX
MOB/IMSTh HA ITOCTYIHOCTDb MPUIOKEHUI, TIpUBe-
CTU K MHIMIEeHTaM MHQOpMAaIMOHHOV Ge3ormac-
HOCTM WM 3aJie/iCTBOBAaTh Upe3MepHOoe KoJuue-
CTBO pecypcos [3].

Cpedcmea obecneueHuss OaHHbix. IIJIST 3aIIUTHI
M0JIb30BaTe/IbCKUX JAaHHBIX CYIEeCTBYeT psif cep-
BUCOB AWS, pemaonux 3aauy OT 3alIUThI TIa-
Texeit, 1o mmdpoBanus gJaHHbIX. CepBUCH 06ec-
neveHus] 6€30MaCHOCTYU T0JIb30BATENbCKUX AAH-
HbIX ITpMBEOEHDbI HVKE !

1.  Amazon Macie. CepBuc ITI03BOJISIET B aBTO-
MaTHUUYEeCKOM PeXXyMe BbISB/ISITh KOHGUIeHIIMAb-
Hble TI0JIb30BaTe/lbCKMe TaHHbIe, B TOM 4YMCIe C
MCIIOJIb30BaHMEM METOJ 0B MalIMHHOTO 00yUeHMsI
M COTOCTaB/IeHME C 3apaHee CO3AaHHBIMU CHeLN-
aJTbHBIMM I1a6IOHAMM.

2.  Cepsuc ynpasnenus kiwodamu AWS KMS.
CepBuc ympasineHus knwodamu AWS mo3sBossier
CO3JaBaTh M KOHTPOIMPOBATH KpuITOrpadmue-
CKMe KJIIOUM JIJisl TIpUIOKeHMit 1 cepBucoB AWS.
AWS KMS wucrnonb3yetcst st mmbpoBaHus AaH-
HBIX, IIMMPOBBIX MOAMNMCEN U TeHepanyu, U Mo -
TBEPXKIEHMS KOJOB ayTeHTU(UKALIMY COOOLIeHMIA
(MAQ).

3. AWS CloudHSM, KOTOpbIi1 SAB/ISIETCS aTlra-
paTHBIM MOZAy/IeM MH(POPMAIMOHHOI 6e30I1acHO-
CTU, TIO3BOJISIIONIMM TeHepupoBaTh U MCIIOIb30-
BaThb KpunTorpaduueckue Kiwouu. JaHHBIA MO-
IyJib YIpOIaeT MpOLeAypy MUTPALUIO0 KPUIITO-
rpaduuecKux KiIodeit B 061auHOe ITPOCTPAaHCTBO.

4. AWS Certificate Manager. CepBuc Io3Bo-
JISIET YIIPOCTUTD ITPOLIEAYPY BHIPAGOTKM U MCITOb-
3o0BaHus1 ceptudukaroB SSL/TLS, a Taxke mmpeno-
crapisieT (PYHKIIMOHA TI0 YIIPaBIeHUIO cepTudu-
KaTtamu [4].

5. Cloud Payment HSM. Kpunrorpadwust ma-
Texkeit AWS yrpoiaeTr peannsauyui KpUIITOrpa-
buyeckux QyHKUMIT ¥ yIIpaBieHMe KIYaMu I
3aIIMUThI JaHHBIX NpU 06paboTke raTexeir. Cep-
BUC COOTBETCTBYeT CTaHAapTaMm [5] MHIyCTpuUu
IJIATESKHBIX KapT M 006ecIieunBaeT BbICOKYIO IPO-
ITyCKHYIO CITOCOGHOCTH M HU3KYIO 3aJ€P3KKY KPUII-
Torpaduueckux GyHrumit. OH MCHOIb3YETCS IJIsT
yIIpoIeHus: 06paboTKM TIATEXXHBIX KapT, aBTO-
MaTu3aluy oOMeHa IIIATEKHBIMU KIIYaMU U
KOHCONMUIAIMM  YIIpaBieHus Kpurrorpaduye-
CKUMY QYHKUIMSIMUA.

6. lleurp ceprudukamum AWS Private CA.
i peanusanuy TpeboBaHMt MHPPACTPYKTYPbI
OTKPBITHIX KJIOUEl B CETSIX Iepemauy JaHHBIX
HeoGXoauma BbIpaboTKa KpUIITOrpaduyeckux
cepTndnKaToB. YKa3aHHbBI CepBUC 00ecreyBaeT
Co3[laHMe YacCTHBIX CepTUhUKATOB IJIST UAEHTU-
(dbuKrauum pecypcoB U 3aliUThI MOIb30BATETbCKUX
IaHHBIX, CO3[aHMe YHUBepCaTbHBIX KOH(Urypa-
uuit cepTudMKaToB U I[EHTPOB CcepTUOUKALIUN,
aBTOMaTM3aluIo yIpaBieHus: cepTuduraTamm c
nomoinbio Bbi30BOB API, komanm AWS CLI mnnu
mabimonoB AWS CloudFormation.

7. MeHemkep KOHOUAEHIMATbHBIX JAHHBIX
AWS Secrets Manager. Ilo3BossieT 06eCTIeUNUTD
6e3omacHoe mMdpoBaHue U IEHTPaTM30BAHHbIN
ayauT KOH(MUOEHIMATbHBIX JAHHBIX, TAKUX KakK
MaHJaThl 0a3bl JAHHBIX U K1oun API. iMeeT Bo3-
MOSKHOCTbD YIIPaBJIEHMS JOCTYIIOM K KOH(DUIEHIIM -
aJIbHBIM JaHHBIM 3a CYET TOYHOI HAaCTPOiKu AWS
Identity and Access Management 1 TMOIUTUK Ha
OCHOBe pecypcoB, a TaKke aBTOMAaTUYECKOI poTa-
uun KOHOUOEHIVATbHbIX JIaHHBIX B
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COOTBETCTBUM C TPeOOBAHUSIMM MHPOPMAIMOH-
HOJt 6€30TIaCHOCTY ¥ HOPMATHUBHBIX aKTOB.

Cpedcmea onpedeneHus coomeemcmeus mpebo-
8AHUSM, YCMAHOGNEHHBIM 0J11 UHGPpacmpykmypol
AWS. JTiobas cucteMa obecrieueHus MHGOpMaIu-
OHHOJ 0e30ITaCHOCTM HYXXIAeTCs B IMepuoguye-
CKOJ BHYTpPEHHEl MpOBEpKe U ayAuTe COOTBET-
CTBUSI TIPUHSITOM TIIOJUTHUKE WHQPOPMaLVMOHHOI
6e3omacHocTu [6]. C aT0it Lenbio AWS npefocTas-
JIIeT T10JIb30BaTeJTI0 BblllleyKazaHHble cpeacTBa. K
HUM OTHOCSITCSI:

1. AWS Artifact. IleHTpanu3oBaHHBI pe-
CYpC, KOTOPbIii TTO3BOJISIET MMOAYUYUTH JOCTYII K MH-
dopmanum mno TpeboBaHMSIM K 0€30IIaCHOCTU
AWS, a Takxe Ipyrux BEHA,0POB.

2.  AWS Audit Manager. CepBuc ayaura, Ko-
TOPBIi MO3BOJISIET PENINTDL 3afady ObecrieueHust
COOTBETCTBUSI TPEOOBAHUSIM 10 00bEMY PAOOTHI C
cepsucamyu AWS 3a cueT rOTOBBIX U HacTpauBae-
MbIX ITPOTPAaMMHBIX IIaTGOPM, a TaKKe CpPeICTB
ISt aBTOMAaTUIeCcKoro c6opa JaHHbBIX.

Taxum o6pa3om, IJIT KOMITJIEKCHOTO ITOAX0Aa K
obecrieyeHnI0 MHOOPMALMOHHOI 6e30MacHOCT
HeoOX0AMMO UCITOIb30BaTh COBOKYITHOCTD BBIIIIE-
YKa3aHHbIX CepBYCOB.

3akimoueHne

AWS mpepocTaBisieT OTPOMHBIII MHCTPYMEH-
Tapuii 1151 pa3paboTUYMKOB BO BCEM MUPE, UCTIOJb-
3ysl caMble TepeloBble TEeXHOJOTUYEeCKMe pelle-
Hust. [Ipu 06paboTKe HAHHBIX B KOPIOPATMBHOM
o6y1aKe MCITOJMb3yeTCs] OTPOMHBIN CTEK ITPOTOKO-
JIOB U cTaHmapToB. OrpoMHbIe MaCCUBBI JaHHbBIX
XpaHgaTcsa B xpaHmwimnigax AWS. KomrnpomeTtauus
3TUX JAHHbIX, BBIXOM, U3 CTPOSI Y3/IOBBIX 0OBEKTOB
AWS MoXkeT NpUBECTU K Cepbe3HbIM yIp0o3aM UH-
dbopmanoHHOi 6e30MacHOCTM, YTO B CBOIO

ouepeqb MPUBEIET K OTPOMHBIM YOBITKaM. [Ijis
obecrieueHmsT 3alIUThI OT ITOAOOHBIX CUTYaLUi
AWS ucrioib3yeT BCECTOPOHHME pelieHus 0 UH-
(opmaioHHO 6€e30IMacHOCTH, KaK IIPOrpaMM-
Hble, TaK ¥ IIPOTPaMMHO-arIapaTHhIE.

B maHHOI cTaThe GbUIM PACCMOTPEHBI OCHOB-
Hble cepBucbl AWS, mpegHa3HaueHHbIE IJIS pelie-
HMSI 3aa4 IO obecrneyeHuI0 MHOOPMALVMOHHOI
6e3omacHOCTH. IIpy BBICTPaMBaHUM CUCTEMBI 3a-
IIUTHI MOJIb30BATEIbCKUX TPWIOKeHUIT Ha AWS
Heo6X0IMMO MCIIO0/Ib30BaTh BCE YKa3aHHbIE B CTa-
The CePBUCHI, 6e3 UCKIIUEHMSI, a TAKKe IepUOIu-
YeCKM TeCTUPOBATh U OCYIIECTBJSTh BHEIIHUI U
BHYTPEHHMII ayAuUT CUCTEM 3aIluThl MHGOpMa-
LN,
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Abstract. Like any other cloud platform, Amazon Web Services (AWS) needs a well-structured, layered infor-
mation security system. This article will discuss the main mechanisms for ensuring information security when using

AWS, both acting on the part of the user and Amazon.
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APXUTEKTYPA, CTPOUTEJIBCTBO

KYIPABIEBA AnacTacusi AleKCaHApPOBHA
CTyIeHTKa Kadeapbl TEXHOIOTMM, OPTaHU3AIIUY CTPOUTEIBCTBA, SKCIIEPTU3bI U YIIPABICHUS
HeIBIDKMMOCTBI0, BOPOHEKCKMIE TOCYTapCTBEHHbIN TEXHUUECKUIT YHUBEPCUTET,
Poccus, r. BopoHexx

HayuHulli pykogodumesns — hpogeccop Kagpeopsl mexHoi02ull, 0p2aHu3ayuu Cmpoumenscmad,
IKChepmu3sl U YnpasjeHusi HeO8UMUMOCMbI0 BopoHeickozo 20cydapcmeeHH020 MexXHUUeCcK020
yHU8epcumema, 0oKmop 3KoHomuueckux Hayk Mewepsikosa Onvea KoHcmaHmuHosHa

UCCJIEZOBAHUE METOOVK OLIEHKU TEXHUYECKOI'O COCTOSIHUS
CTPOUTEJIbHBIX KOHCTPVKIIUI 3TAHUIN 1 COOPVYXEHUI

AnHomauus. C Kaxovim 2000M YUCIO pA3PYUIEHHBIX, d MAKXE He CO0MBeMCmMeywux IKCIyamayuoHHbIM
Hopmam 30aHuli u coopyxceHuti yeenuuugaemcs. K amomy mozym npueodums Kaxk 6HympeHHue, max u eHewHue
yeaosus. Ipu smom akcnayamayus 30anuli u coopyxceHuii edem K ux ycmapesaHuio U yseauueHuw Gpuauueckozo
usHoca. OcHO8HOIl Yenvio daHHOl cmamau sensemcs ucciedosarue Memoouxk oyeHKU npu nposedeHuU mexHuue-
CK020 COCMOSAHUS cmpoumesibHbix 30aHutl u coopyxceHuil. IIpedcmasneHHsie 6 cmamee Memoodsl OYeHKU mexHuue-
CK020 COCMOSIHUSA 30aHULL U COOpYMeHUTI, N0380J15110M cOeslampb 861800, UMO UX MH02000pd3ue Mozym co30asams
mpyoHocmu npu 6si00pe U UCNONBb308AHUU MeMo008. B c853uU ¢ uem 8 Cmamoe paccmampueaemcs CO8PemMeHHas
MexHOo102Usl, MOHUMOPUH2 OUyeHKU U hpumeHeHue BIM-modeneli 0ns Haubosiee 6bICMPo20 NOTYUEHUS pe3yabma-

M08 MexHU1ecK020 COCMOSHUS 30aHuli u COOpyMGHuﬁ.

Knioueewle cnoea: mexHuueckoe cocmosiHue SC)aHLll:Z, d)usuuecwa U3HOC, GMSyMbelﬁ ocmomp, UHCMpPYMeEH-
maavHoe ucc.neaoeaHue, cneyuasivHsle 3HAHUA, Memoabl, epems.

Ha IaHHbIII MOMEHT OJHAa M3 I[VIaBHbIX 3a7ay4
cTpaHbl — 3(pheKTUBHOE MCIOMb30BaHME He-
IBVDKMMOCTY, KOTODbIE€ YAOBJIETBOPSIET IMOTPEO-
HOCTb HaceJIeHUsI CTPaHbI B ee 9KCIUTyaTaluu.

Ha cerogHgmHMii AeHb SKCILTyaTallMOHHbIN
CPOK XM3HM O0IBIIMHCTBA 3aHMi1 cocTaBsieT 50-
80 seT, 1pu 3TOM CYIIECTBEHHOE BIMSHME Ha CTa-
peHue o0beKTa OKasbiBaeT (PU3MUeCcKuii M3HOC.
Bce BMecTe BelleT K yBeJIMUEHNIO 06beMa BETXUX
3paHuii [8].

B cBS3M ¢ 3TUM, BaXKHBIM BOIIPOCOM SIBJISIETCS
orpejesieHne TEXHUUYECKOTO COCTOSIHUS 30aHU U
COOPYXXeHUII C MCIOAb30BAaHMEM COBpPEMEHHBIX
MEeTOIUK.

[TpOIOKUTETBHOCTD KU3HM JIIOOOTO 3IaHUS
WV COOPYKEHMS,BKIIIOUAeT B CeOSI TpU CTaauu
pa3sBUTHUS — ITO MPOEKTUPOBAHUE, IKCIUTyaTaALIMS

U cTtagusi crapeHus. Kaxkaplil U3 JaHHBIX 3TaIloB
SKCIUTyaTalMu  TpebyeT HEOOXOAMMOCTh U
BO3MOXXHOCTDb BBITIOJIHEHUSI PEMOHTOB CTPOEHUI
WJIN KOHCTPYKTUBHBIX 37IeMeHTOB. Ha TexHuue-
CKOe COCTOSIHME 3[aHUS WM COOPY>KEHUSI MOXKET
OKa3bIBaTh MHOXXECTBO ()aKTOpPOB, 3TO BHEIIHME
(mpupopHbie GakToOpbl) M BHYTPEHHME (HATPY3KU
BO3HMKalLIVe B X0e KcIuryatauun) [1].

[Mpenyranats Ipoiiecc U3MeHeHUs
TeXHUYECKOTO COCTOSIHUS 3MaHMsI, COCTOSILEr0 U3
O0JIBIIIOTO YMCIa KOHCTPYKTUBHBIX 3JIEMEHTOB,
MpeCTaBasIeT 3HAUUTENbHYI0 TPYOHOCTb BBUAY
Toro (akKTa, UTO KOHCTPYKTUBHbIE 37IeMEHTbHI U3-
HalllMBaIOTCS HepaBHOMepHo. Hamubosee pacrpo-
CTpaHEHHbIE TTOKa3aTeIu, BAUSIONIME Ha SKCIUTya-
TAIMOHHYIO OLIEHKY 00'beKTa ¥ MpPeACTaB/IeHbl Ha
puc. 1:
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Y cTOMYHNBOCTD

3BYKOH3OJISIIHS
KOHCTPYKITHH

IToxazaTenu BO3-
JTyIIHOU CpeJibl

T'epmeTnuHOCTD

OCBEIIEHHOCTD

YcToH4nuBOCTh
KOHCTPYKIIUU

3aaHuA

BrnaxxHocTs MaTepHanoB
KOHCTPYKLUHI

Puc. 1. TlokasaTeny, BAUSIOIIME Ha SKCIUTyaTallIOHHYIO OIIeHKY 00bEeKTa CTPOUTEIbCTBA

IOna coxpaHeHMS TEXHUYECKOTO COCTOSTHUS
3IaHMIT U COOPYKeHUIT HeOOXOAMMO MPOBOAUTD
MOHUTOPUHT Ha MCIIPABHOCTb U IIPUTOZHOCTh K
9KCIUTyaTaluy U YCTPAHEHUS X QU3UUECKOTO U3-
HOCa KOHCTPYKIIMIA.

IMon Gpu3UUYeCcKUM U3HOCOM MOHMUMAETCS CUTY-
aiys, Korja c TeueHueM BpeMeHM, 3[aHue M3Ha-
IIMBaeT CBOM INepBOHAYaJbHbIe TEXHUKO-3KCILTY-
aTalMoOHHbIe MoKasaTeau. OmnpeaeneHneM Besu-
YMHBI GU3NUECKOTO M3HOCA, 8 TAKKE BhISIBJIEHMEM
TIPUYMHBI, KOTOpbIe CHU3WIN Hecylue
CITIOCOGHOCTM 3aHMMAIOTCS CIIelMaIN3MPOBaHHbIE
OpTaHM3alyyM U CIIEeNMAINUCTDI, 00JIamalone 3Ha-
HUSIMM B Pa3HbIX 06J1aCTSIX CTPOUTEIBHOI HAYKMU.

O6ceoBaHye 30aHMI BBIIIOIHSIETCS C LeIbI0
YCTAHOBJIEHUSI UX TPUTOAHOCTUM K HOPMAaIbHOI
SKCIUTyaTallM UJIM HeOOXOIMMOCTU TPOBEIEeHMS
pPeMOHTa, BOCCTAHOBJIEHUSI, YCUJIEHUS WUJIM Orpa-
HUYEeHUII B OKCIUTyaTaluy, KaK OTAEIbHBIX
KOHCTPYKIIMIA, TaK U 30aHUI B 1[eJIOM.

CyuiecTByeT iBa MeTOa OmpeieieHUsT TeXHU-
YeCKOIro COCTOSIHMS 3[aHUI UM COOPYKeHUi, 3TO
BU3YaJIbHbIII OCMOTP M MHCTPYMEHTaJIbHbIE MUC-
ceq0BaHus OTHEIbHbIX KOHCTPYKIIMIA.

Merton 3KCHEepTHHIX OIe-
HOK

MeToa TeXHUYECKOM JTU-
arHOCTHUKU

IIpenBapuTenbHBII OCMOTP (BU3YyaJIbHBIN)
TIPOBOJIST C 11eJIbI0 TTepBOHAYAIbHO OII€HKU TeX-
HMYECKOTO COCTOSIHMSI CTPOUTENbHBIX HECYIIUX
KOHCTPYKIIMIA 110 BHENIHMM ¥ BHYTPEHHUM IIPU-
3HakaM. [Ipu BU3yaJIbHOM OCMOTpe OOHAPYKMBa-
I0TCSI BUAMMbIEe JedeKThbl, 3apUCOBKM U oTorpa-
¢bun jedexTHHIX MeCT.

3aK/a0UYeHne 0 TeXHUUYECKOM COCTOSIHUU 00b-
eKTa JieJlaeTcsl Ha OCHOBAaHMY OOHapYKEeHHBIX Je-
(bexTOB M MOBPEXIEHMIT KOHCTPYKIIMIA.

HHCcTpyMeHTaIbHOE 00C/IeoBaHMe — OaH-
Hoe o6ciiemoBaHMe MPOBOIST IJIST OIpedeIeHus
MOBpEeXIeHnit 1 nedeKToB, KOTOPhie BIMSIIOT Ha
HECYIIYIO CIIOCOGHOCTD, €C/IM PaHee TIPYU BU3Yaslb-
HOM 00cenoBaHMM GbITM 0OHAPYKEHBI Ae(DEKTHI.
B metasbHOM 06C/I€IOBaHNUY AO/KHBI ObITD 3a71€7i-
CTBOBaHbI BbICOKOKBaIUGUIMPOBAHHbIE CITelya-
JIACTBI, 00JIaJaome CrielaabHbIMM 3HAHUSIMMU,
T.K. 9TO GoJiee TPymOEMKMII IIpollecc obciieoBa-
HUSL.

CylllecTByeT 3HAUMTEIbHOE KOJIMUYECTBO METO-
UK IJIST OTIpeIe/ieHMs M3Hoca 3[MaHuit, peacTaB-
JIeHBI Ha pUC.2.

MeTto1 CpOKOB KU3HU

Puc. 2. MeToguku orpeaeneHus M3HOCa 30aHUM

PasbepeM HEKOTOpPbBIE 13 HUX.

MeTop, 3KCIIEPTHHIX OLIEHOK — B OCHOBE Me-
TOJIa JIEXAT 3KCIepTHbie MHeHus. [Tocite momyye-
HUS JAHHBIX OT 9KCIIEPTOB COOMPAETCS «KOJUIEK-
TMBHOE MHEHME», Ha OCHOBAHMM KOTOPOTO

OIlpeJieIIeTcsl TeXHMUeCKoe COCTOSHMe 3INaHui
MJIM KOHCTPYKUMIA. MeTon MOXeT IMPUMEHSIThCS,
ecnn:

e  HeOOXOAVMO OMpPeNeauTh MPOIeHT Gu3sn-
YeCcKoro u3Hoca
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®  YCTAHOBUTH IIPOTHO3 pa3pylIeHUs

e  HeoOXOIMMO YCTaHOBUTH OOIIee TeXHUYe-
CKO€ COCTOSIHMSI T10CJ/Ie BHEIIHUX BO3IENCTBUI Ha
3HaHMe UIU COOpYyKeHue.

[Tt0Ckl M MUMHYCBI JTAHHOTO METOAaA:

+ BpICOKast CKOPOCTb MONTyYeHUSI PE3YIbTATOB;

— Bricokue Tpymo3aTparsl;

— GanbcuduKams pe3ynabTaToB.

MeToz, CPOKOB >XU3HMU. JIaHHBII MeTOJ, OCHO-
BaH Ha 3KCIlepTU3e 30aHUI U COOPYKeHUU U B
PaBHOM COOTHOIIeHUM GM3MuIecKoro usHoca. Pac-
YyeT MeTOoJa CPOKOB KM3HU MTPOU3BOANUTCS 110 Gop-
MmyJe:

F=22+100%,
rae F — ¢pusudeckuit usHoc, (%);

1B — neiiCcTBUTENbHBIN BO3PACT, (J1eT);

@3 — cpoK (pU3MUUECKOIt KU3HU, (JIET).

[Ipu sTOM HeliCTBUTENbHBIN BO3pACT oIlperde-
JISIIOT OTHOCUTENIbHO TEeXHUUYECKOTO COCTOSTHUS
3[aHMS B peaIbHOM BpeMeHM, a GU3UIECKUIT CPOK
3aBUCUT OT IJIUTEIbHOCTY XXU3HU 0OBEKTA U K Ka-
KOV TPYIINe KalUTaJIbHOCTY OH OTHOCKUTCS [5].

[Tnt0Ckl 1 MMHYCBI JTAHHOTO METOAA:

+ PacuéT ¢pusnveckoro u3Hoca 3gaHus B CTOM-
MOCTHOM BbIpasKeHUMU;

— Huskasi TOUHOCTb U HaJl€XKHOCTb PACUETOB;

— [IpumeHsieTCSI TOJBKO MOJIT OZHOOGPA3HBIX
06BEKTOB.

MeTop, TeXHUYeCKOV JUATHOCTUKU — MEeTO/]
OCHOBaH Ha BU3YaJIbLHOM OCMOTpE OT/[AeIbHbIX
KOHCTPYKLMI 30aHUI U COOPY>KEHUIA, C oTIpenesie-
HIEM CTOMMOCTHU paboT, KOTOpbIe 6YyayT HEOOXO-
VMBI /151 BOCCTAHOBJIEHMS U3HAYAJIbHBIX SKCIUTY-
aTalMOHHBIX CBOMCTB.

Paspensior maHHble MeTOHAbl Ha cCleAylolue
IVAarHOCTUKU:

e  TIO TUITY IPOBOAMMBIX PabOT

e  TI0 MaTepuasiaM 00CIeAyeMbIX KOHCTPYK-
ouin

e  TIO L|eJIM UCC/IefOBaHUs U T.1. [6]

[T110Ckl M MUHYCBI JTAHHOTO METOAA:

+ BO3MOKHOCTh CIIPOTHO3UPOBATh COCTOSIHUE
00BEKTa;

— ToBbimeHHbIE TPEOOBAHMS K KBATMGMUKALINNA
UCTIOTHUTEJIS ;

— BbICOKast CTOMMOCTD IIPOMU3BO/ICTBA PabOT.

[Mpu cpaBHeHUM TLJIIOCOB M MUHYCOB paccmar-
pUBaeMbIX METOAOB, TIOKA3bIBAET, UTO HU OJIVH U3
HUX He 06e3yCIOBHBIA. BalencTsBue uero Bce
60JIbIIle PACIIPOCTPAHSIOTCSI COBPEMEHHbBIE Me-
TOAbl C TIpUMeHeHueM MOHuUTopuHra BIM-
MoJenen.

CucTeMbl MOHUTOPUHTA aKTUBHO Pa3BUBAIOTCS
B Hameil cTpaHe. Ha cerogHsiiHUI [O€Hb

MporpaMMbl MOHUTOPUHTA pPa3BUBAIOT KOMIIA-
HMUM, OOjafaroIiye pecypcamMyu M OOMYIIEHbI K
OlleHKe TeXHUYECKOTO COCTOSTHMS 3IaHMSI.

IMogBenss uTor, HEOOXOOMMO OTMETUTh, UTO
aBapuiitHOe COCTOsIHME 3[IaHUIi BOSHUKAET B CJIe[ -
CTBUM (U3UYECKOTO U3HOCA, KOTOPBIA GOpMUpYy-
eTcs U3 yCTapeBaHUs 3[4aHUSI, BAUSHUS BHEITHUX
(hakTOpPOB, a TAKKe He TPABUILHON SKCIUTyaTaI[UN
30aHUIT U COOpPYKeHUM, MOITOMY COBpeMeHHas
IMarHOCTMKA CTAHOBUTCS Bce 6ojiee aKTyaJabHOI
3azayveit.

TexHMUecKkoe COCTOSIHME 3OaHMUIT U COOpYsKe-
HMI1, JOCTATOYHO TPYAOE€MKMI IMPOLIECC M CBSI3aH-
HBIX ¢ GU3MYECKMMM ¥ MaTepuaibHbIMM 3aTpa-
TaMu. TPyJHOCTM TakKe BO3HMKAKIOT B IMOMCKAX
KBaTM(PUIMPOBAHHOTO 3KCIIepTa U BbIOOPOM
Haubosee 3¢)eKTUBHOrO MeTona olleHKu. ITpen-
CTaBjeHHble B CTaTbe METO[bl OLeHKU TexHu4e-
CKOTO COCTOSIHMS 3[IaHUIA, TO3BOJISIET CLIe1aTh BbI-
BOJI, UTO KaXKIblii M3 METOJOB MOXEeT CO37aBaThb
TPYOHOCTM TIpU BbIGOpPE MX B MCIIOJb30BAHUM.
AHanusupys BCe BBINIEONMCAaHHOE, MOXHO cIe-
JIaTh BbIBOJI, UTO CAMBIM BOCTPEOOBAaHHBIM Ha ce-
TOIHSIITHUI JeHb, SIBJISIETCS CUCTEMbI MOHUTO-
puHTa, MpeAIioarallye UCIoJIb30BaHNe COBpe-
MEHHBIX TeXHOJIOTUI OLIEHKM 3JaHUI1 U COOpYsKe-
HMIA, C BBICOKO CKOPOCTBIO IOJTyUeHs MHGopMa-
LMY O TEXHMYECKOM COCTOSTHUM 00bEKTA.
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STUDY OF METHODS FOR ASSESSING THE TECHNICAL CONDITION
OF BUILDING STRUCTURES OF BUILDINGS AND STRUCTURES

Abstract. Every year, the number of buildings and structures destroyed, as well as those that do not comply with
operational standards, increases. Both internal and external conditions can lead to this. At the same time, the
operation of buildings and structures leads to their obsolescence and increased physical wear. The main purpose of
this article is to study the assessment methods for the technical condition of construction buildings and structures.
The methods presented in the article for assessing the technical condition of buildings and structures allow us to
conclude that their diversity can create difficulties in choosing and using methods. In this regard, the article dis-
cusses modern technology, monitoring of assessment and application of BIM models for the fastest possible results

of the technical condition of buildings and structures.

Keywords: technical condition of buildings, physical wear, visual inspection, instrumental research, special
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COBPEMEHHGBIE ACITEKTHI IIOCJIEPO/IOBO¥ JEINPECCUU

Annomauus. Iocnepodosas denpeccus uiu NOCMNAPMyMHAsl 0enpeccust — 3mo cepbe3Hoe ncuxuueckoe 3a0o-
Jieeamue, KOmopoe MOMcem 803HUKHYMb Y HEHWUH NOCTe PoXdeHus pebeHKd. AKMYaibHOCMb 3aKa0uaemcs 8
mom, umo nociepodosas denpeccusi WUpPoKo pacnpocmpaqeHd cpedu HeHCK020 HaceleHus, 00HAKO U3-3a CKpbl-
moti CUuMnNMoOMAamuKu mouHsie OaHHble 0 8CMPeuaemMocmu nocaepodosoli denpeccuu 3anuxceHsl. MHozue HeH-
WUHbL He 00pawarnmcs 3a NOMOWbI0, CMECHSIMCS 2080PUMb 0 CBOUX IMOYUOHANbHBIX NPOOJIeMax unu nodsepea-
Iomcsa cmuemamu3ayuu, N03MoMy 8axHo HabtodeHuUe He MOonbKo 6yOyuleli Mamepu, HO U CeMeliHOl napwl y ncu-
X0J102a 80 8pemst OepemMeHHOCU U Nocie podos. Tem campiM MOXCHO TUKS8UOUPO8amb OOJIbIULHCMBO HeXceameb-
Hbix nocnedcmeuli. B Hacmosweti cmamee npedcmasieH JUumepamypHsiti 0030p cospeMeHHbIX OaHHbIX 0 NOCIEPO-
00801l denpeccuu, ee NPUUUHAX PA3BUMUS, CUMNIMOMAMUKU, OUAZHOCIMUKU, MeMOoOax JieueHust U NPoQuUIaKmuKuU.
A8mopsL cmamaU CCobLIAMCA HA HAYUHble UCC/Ie008aHUSL, CBSI3AHHblE C OAHHOL memMamuKoli, Ha KAUHu1ecKue pe-
KoMeHOayuu, paspadomarHsie MUHUCMEPCMEOM 30pasooxpaHeHus Pd.

Knroueawie cnoea: nocnepodosas denpeccus, cyuyudansHoe nogedeHue, D0UHOYpeckasa WKAid, ncuxoaozuye-

CKast nomMoulb.

BBegenmne

ITocnepomoBast mempeccusi SIBSIETCS PacHpo-
CTpaHEeHHbIM HapyllleHUeM TICUXNYeCKOTO 3/10pO-
Bbsl, KOTOPOE MOXXEeT BOSHUKHYTb Yy KEHILVH I10CJIe
pOXIeHUs] pebeHKa. ITO Cephe3HOe COCTOSIHUE
MOKeT OKa3aTh HeraTUBHOe BJIMSHME Ha XKU3Hb
MaTepu, a Tak)ke Ha OTHOIIEHMSI ¢ ee pe6eHKOM U
CceMbeli.

WHTepecHO mccienoBaTh 3NUAEMUOIOTUIO TT0-
CJIEPOJIOBOI AeMpeccuy 1Mo CTpaHaM, YTOOBI IMO-
HSITh €e PacIpoCTPAaHEHHOCTDb ¥ BO3MOKHbIE (haK-
TOpPBI, BAUSIIONIME Ha ee pa3BuTue. MexXIyHapo-
Hble MCCIeIOBaHMSI MO3BOJISIOT CPABHMBATDH JaH-
HbI€ U BBISIBJISITH OOIIVe TeHIeHIIVNA.

[Io pesynbTaTam WucCCieqOBaHUS, IPOBEEH-
HOT'O B pa3/IMYHbIX CTPaHaxX, MOXXHO BBISIBUTD pa3-
JUYKS B PacIipoCTpaHeHHOCTH MOCIePOI0BO fie-
npeccun. HekoTopbie cTpaHbl MOTYT MMETb BbICO-
KU1 ypOBeHb 3TOTO HapyllIeHUsI, B TO BpeMs KaK B
IPYTUX CTpaHax 9Ta mMpobieMa MOKeT ObITh MeHee
pacIpocTpaHeHa.

Harmpumep, corjiacHO 3MMIeMMUOTIOTUUECKOMY
uccnegoBaHuto, mnposeneHHomy B CIIA, npu-
MepHO 10-20% >keHIIMH CTpagaroT NOCAepOI0BOit
nenpeccueii. B Kanage sta mudpa cocrapisieT
npuMepHo 15-25%, B BenukoOpUTaHUM — OKOJIO
10%, a B Poccun — 15-20%.

OIHAKO HeOOXOOVMO YUMTHIBATH Pa3INuMs B
MeTOAMKAX MCCAefoBaHMsI U MOAXOJaX K
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IMarHoCTMKe B Da3HbIX CTpaHaX. BONBIIMHCTBO
Mccaef0BaHMii TPOBOASITCS C MCIIONb30BaHMEM
CaMOOTYEeTOB MM OIIPOCHMUKOB, YTO MOXKET Ipu-
BECTU K pasjauuysIM B OLleHKe paclpoCTpaHEHHO-
CTU TIOCJIEpOL0BOIi fenpeccun. Kpome Toro, Kyiib-
TYpHbBIE U COI[MaJIbHbIE (PAKTOPBI MOTYT OKAa3bl-
BaThb BIMSHME Ha TO, KaK JKEHIU[MHBI OTHOCSATCS K
CBOEMY ICUXUYECKOMY 3I0POBBIO M TOTOBBI JN-
IaThCSl TPAOULMOHHBIX POJIel, CBSI3aHHBIX C Ma-
TEPUHCTBOM.

B menom, snugeMmoaorus mocaeponoBoi ge-
MIPeCCUM MO CTPAHAM IPeACTaBIsSIeT OO0 CIOXK-
HYI0 M MHTEpPECHYI0 00/1acTh uccienoBanuii. Io-
HUMaHMe pa3lIuuMii B paclpoOCTPAaHEHHOCTU U
(daxkTopax pucka MOXKeT TOMOYb pa3paboTaTs 3d-
(dbeKkTMBHbBIE CTPATETUM MPOMWIAKTUKYA U JIEUeHUS
3TOr0 PacCTPOCTBA, a TaKKe YIYUIIUTh KaueCcTBO
SKM3HM JKEHIIVH U UX CeMeil TIociie pOXKIeHus pe-
beHka.

IIpuunHBI M HaTOreHes

Bo BpeMst poioB OpraHm3M JKeHI[MHbBI [Iepesku -
BaeT CTpecc, pe3Ko U3MEeHSEeTCSI TOPMOHAJIbHbBIN
(doH, mosIBNsSeTCS HOBAsl CoLMalbHAas pOJib Ma-
TepH, MPOUCXOAUT MepecTpoiika 6pITa U OTHOIIIE-
HUIT BHYTpU ceMbU. M3-3a2 GONBLIOTO CKOTIEHUS
(akTOpOB Y sKeHIIMH TPOUCXOOUT 3MOIMOHA/b-
Hble TiepeMeHbl, UYTO MOsKeT MPUBECTU K MOCIepo-
JIOBOI1 lenpeccun.

[MpuumH pya bopMUpPOBaHUS AeNpeccun MHO-
KeCTBO, Hambojiee pacrpoCTpaHEHHBIMMU SIBJISI-
forcs [3, ¢.112]:

1) HacIenCTBEHHOCTD;

2) TOpMOHaJIbHbIE COBUTH;

3) WU3MeHeHMe COLMAIBHON CUTYaALIUN;

4) yclIoXHeHMe ObITa;

5) yxymireHue CynmpysKeCKUX OTHOIIEHMIA.

HacnmencTBeHHbIE (aKTOp BK/IIOUAET OCO6GEH-
HOCTM HEpPBHOI CUCTEMbI, KOTOPbIE OINpenessIoT
CIIOCOOHOCTb OpraHuM3Ma afanTUpoBaThcs K pu-
3MYeCKOMY U TICMXOJIoTMUeckoMy cTpeccy. Cyiie-
CTBYeT HacjeayeMasl IpeapacroyiokeHHOCTh K
MeJIaHXOJIUU U IeTTPeCcCUn.

[Tpyu ropMOHaTbHBIX CABUTaX CHUKAETCS BbIpa-
60TKa MporecTepoHa ¥ TOPMOHOB HIUTOBUIHOM
>KeJie3bl, YBeJIMUMBAETCSI CMHTE3 MPOIaKTUHA. JDTa
repecTpoiika B 9HIOKPMHHOI cuCTeMe MOXEeT OT-
paxkaTbcs Ha paboTte [IHC. Tem caMmbIM BO3HMKAET
3MOILIMOHa/IbHAsA HEYCTOMUYMBOCTh M TMOJAaBJIEH-
HOCTh, IMagaeT paboTOCIIOCOOHOCTb M3-3a CHU-
SKeHHOJ BBIpaOOTKM HelipoMeauaTopoB, OTBET-
CTBEHHBIX 3a 3MOIMM (CepOTOHMH, HOpaapeHa-
JuH, fogamMuH).

B nociepomoBom nepuoge IpoUCXOAUT U3Me-
HeHMe COLMaJbHOCTM >KeHIUMHBI. IlosBasioTcs

HOBbIe OIpefe/ieHHble (GYHKINUM, IepecTpoiika
o6pa3sa ku3Hu. Yarie Bcero takasi IpUuMHA Pa3By-
TUSI TIOCJIEPOJOBON [eIpeccuy BCTpeuaeTcs Y
MepBOPOISIINX. VICTOUHMKOM HeIrpeccui CTaHO-
BUTCSI CTpaxX HECOOTBETCTBUS OXUIAHUSAM OKpPY-
SKAIOUIMX ¥ COOCTBEHHOMY 06pasy WuaeanbHOI
MaMbl, HEJIOCTATOK MHTEePECHbIX COOBITUII U 00-
HIeHus.

IMocie mosiBieHus: pe6eHKa K OGBIYHBIM 006sI-
3aHHOCTSIM JKeHIIMHbI JO6ABJISIOTCS HOBBIE: YXOI,
KOpMJIEHME, TIOCeleHMe Bpaueil, BOCIIMTAHMUE.
Hcromenne u genpeccus GOpMUPYIOTCS B pe3YJIb-
TaTe HeJOCTATKA BPeMEHM [JIsSi BOCCTAHOBJIEHMS
MOpPaJTbHBIX ¥ (PU3UUECKUX CUII.

IMosiBneHne pe6eHka TpebyeT OrPOMHOrO BHMU-
MaHMUs, TO3TOMY IPUMHMMATh Y4acTHe TOJIKHBI
06a pomutens. EcTh ciyuan, Korga pebeHKoM 3a-
HMMAaeTCs TOJbKO MaTh. TeM CaMbIM Y SKeHIIMHbI
MIPOUCXOIUT PU3UUECKOE U IMOIMOHAIBHOE BbI-
ropaHue, PMBOJIS K Jempeccuu, anatuu. Ha me-
PMON BOCCTAHOBJIEHMSI OpraHM3Ma >KEHIIMHBI
OTpaHMUYMBAETCS CEeKCyaabHast cdepa Ku3Hu. Bee
9TO CTAaHOBMUTCS MHPUYMHOM GOjiee YacThIX CCOp,
SMOLMOHAbHOI XOMOTHOCTYU CYIIPYTOB U YBEeJIU-
YMBAET PUCK JEIIPeCCUN.

CuMnToMaTHkKa

Heo6x011M0 OTMETUTB, UTO ITOCIEPOIOBAs JIe-
Ipeccusi He SIBISETCS IPOSBIEHMEM HECOCTOS-
TEJbHOCTU MaTepy MUIu C1aboCcTy. DTO MeIUIIMH-
CKO€ COCTOSIHME, BhI3BAHHOE OMOXMMUWYECKUMU U
TOPMOHAJLHBIMM TIEPECTPOIIKAMM B OpraHmaMe
SKEHIIMHBI TI0CIe POXKIeHusT pebeHKa. Takke,
BasKHBIM (DaKTOPOM SIBJISIETCS BIM3KOE OKPYKeHMe
M TIOAfEep:KKa, KOTopas Heo6XomyMa MOJIOIOi
Mame.

Bone3Hb HauMHAET MPOSIBJSATBCS B PpasHbIit
BPEMEHHOJ TMPOMEXYTOK. JTO 3aBUCUT OT BO3-
pacTa po>keHUIIbI ¥ GaKTOPOB pPasBUTHs 6OI€3HIA.
BbiiesisioT paHHee U MO3Hee HavasIo0 IoC/IepoI0-
BOJi IeTpecCcun.

PaHHee Havag0 pa3BMBAETCS B TEUEHME UEThI-
PEX Hemesb 1Mocje poaoB U OObBIYHO HAOII0AAeTCs
y IepBOPOISIINX, TTO3AHee — HA 5-12-i1 Hemesne
Mocjie POZOB, yallle BCTPEYAETCS Y BO3PACTHBIX
POSKEHUII ¥ MOJIOZOTO BO3pacTa.

Cy6beKTUBHO SKEHIIMHBI TePEKUBAIOT UYBCTBO
COOCTBEHHOI HMKUYEMHOCTM, OOBUHSIOT Ce6sI B He-
CITIOCOOHOCTHM BBITTONMHATh QYHKLUMM MaTepiu, B OT-
CYTCTBUM TIPUBSI3AHHOCTY U JIIOOBU K PeOEHKY.

VIM Takke TSIKeJI0 OCMBICJIUTh MPOUCXOASIIee,
Yy HUX CHUKAETCS CaMOOIleHKa, OHM UYBCTBYIOT
BMHY ¥ CBOIO HECOCTOSITEJIbHOCTD B POJIM MaTepH.
[TosToMy MBI ¥ akKIEHTUPYeM, UTO YacTo
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3ab0J/ieBaHMe TPOTEKAET CKPBITO, U KEHIIMHA He
3HAeT O HEM.

K 06umM mposiBIeHMsSIM TelIpecCUMBHOTO pac-
CTpOJiCTBa OTHOCSTCA [3, €.112]:

e  HapymeHnue cHa (6beccoHHMIIA MO0 TIPO-
CTbIHHAS COHJIMBOCTbD);

e Amatug (IIaTOJOTMYECKM HABSI3UMBbIE
MBbICIU: «3ayeM HY)XHO pOXaTb», «KM3Hb KOH-
YyeHav;

e  TpeBOXHOCTbH;

e  HemoBosbCTBO M COMHEHMS B cebe U Cy-
Tpyre;

e  KoH(mUKTHI B ceMbe;

e  PeGEHOK He panayeT, maxke ero yjabioka u
CMeX He TIPUHOCST MOJIOKUTeTbHBIX 3MOILINIA;

o  CucremaTtuyeckue MPUCTYIIbI arPeCCUm 1o
OTHOIIEHUIO K 6JIM3KUM U/UN PeGEHKY;

o  CyuuupanbHble MbIC/IU, IOBEAEHME.

JKeHIIMHBI € 10C/IEPOLOBOIL Aerpeccueli MOryT
HeaJleKBaTHO paclieHMBATh SMOLMM COOCTBEH-
HOTO MAaJIbIIIa, HaIIpUMep, MOIbITKM peGEHKA IT0-
06IIATHCST MOTYT PAaCIieHMBATHCS KAk ero sKkelaHue
10eCTb, a KpUK MJIaJleH1Ia, CBSI3aHHBIN C TOJI0I0M,
MOJeT Ka3aTbhCs MPOCTO KaPU30M U JIUILIb BbI3bI-
BaThb pa3apaxeHue.

ITpu TsXeIOM TedeHUU Jierpeccuy BOSHUKAIOT
MBIC/IM O TIpUUMHEHUM Bpena cebe U pebGeHKy.
JInb0 MOryT BO3HUKHYTbH TMCUXOTUUECKME CUMII-
TOMBI B BUJle Opeia Wiy Tra/UTIOIMHAIN, HATIPU-
Mep, SKeHIIMHA BUIUT OmacHble Ajig pebEHKa
MpeIMeThl, KOTOPbIX Ha CaMOM [iejie He Cylie-
CTBYeT.

W3 pasnmyHbIX CUMIITOMOB, TTpe061aaomx B
MOBeeHUY KeHIIMHBI, BbIIEJSIOT HECKOIbKO Ba-
PMAaHTOB ITOC/IEPOJIOBOI JeTIpeccui:

1. Menanxonuueckass mpocTtas (Kaaccuye-
CKasl) — COIMPOBOXIAETCS OOUIMM CHMKEHUEM
TeMIla peuu M MOTOPUKHU, KajobamMiu Ha TIOXYIO
MaMsITh, 6€CTIOMOIIHOCTD TP yXO7e 33 peOEHKOM.
OTMeuaeTcst TIOTepsl anmeTuTa, M3MeHeHMe BKY-
COBBIX OIIYIIEHMI ¥, KaK CIe[CTBUe, CHUKEHUE
Beca. IIposiBIeHMSIMM MOTYT ObITh: ITOBBIIIEHUE
apTepuanbHOTO AABJEeHUS, TaXUKapAus, CIaCTu-
yeckue 3anopbl. MOTyT MOSIBJSTHCS Jaxke CyULIU-
JlaJIbHbIe MbICJIN.

2. TpeBoxkHast — TPOSBISIETCS Upe3MepHOi
CYeTJIMBOCTBIO U 6ECITOKOICTBOM 3a CBOE 300PO-
Bbe U 3[0pOBbe pebEéHKa. BO3HMKAIOT TPYIHOCTHU
Mpu yxoJe 3a pe6EHKOM, TaK KaK OHU IMOCTOSTHHO
MepeKIYaloTCs C OJTHOTO BU/Ia AesITeTbHOCTU Ha
IpyTOit, He MOTYT AOKIAThCS TTOKa MyIafieHell BbI-
CIIUTCS MJIN HACBITUTHCA.

3. AcTeHnueckas — OIpenesieTCs TUIepTo-
HyCOM  MBbIII, TPeMOpPOM  KOHEUHOCTeI,

MPUCTYIIaMU TaxuUKapauu. Bo3MOXKHO pasBUTHE
MMaHUYeCKUX TPUCTYTIOB, TMPOLOIKUTETbHOCTHIO
10 60 MuHYT. B Take MOMEHTHI y MAL[M€HTOK MO-
SKeT OTMEeYaThCs CTPax CMEPTH.

4. AmaTtuyeckast — JKeHIIMHBI JKaIeloT cebs u
abcomoTHO 6GespasauMuHbl K pebeHky. Ilomonry
HaxXOASTCS B ITOCTEeNN, He CJIe[SIT 3a CBOMM BHelI-
HUM BUAoM. OHU TOBOPSIT, UTO IepeskMBaIOT Iy-
IIEBHYIO TSIKECTb.

Jduarsocruka

[Ipy OMarHOCTHKE IOC/IEPOAOBOI HOernpeccun
MOTYT BO3HMKHYTb TPYAHOCTHU, TaK KaK ITpoliecc
MOXXeT IIpOTeKaTh 6eCCMMIITOMHO, ¥ HEKOTODbIE
SKEHIIMHBI CKPBIBAIOT CBOM SMOILIMM M UYBCTBA.
CraparoTcs u3beratb pa3sroBOpOB Ha TaKMe TEMBI.

B 1esom 3amomo3puTh AenpeccuBHOe pac-
CTPOICTBO MOXKeT 11060 Bpau, cama >KeHIIMHA 1
OKpYKaloll[ie ee JI0AY, HO YCTAHOBKA AMarHosa u
BBIOOD CTpaTeruy JeueHus OCTAETCSI 32 BpauoM-
TICUXMATPOM.

[yar{HocTMka HAUMHAETCs C aHaIM3a aHaMHe3a
SKU3HU U Kanob 6ymymieit matepu. CiemyeT yTou-
HUTD Y KEHIIMHBI ObLIM JIM Y Hee paHee Aelpec-
CMBHBIE PaCCTPOICTBA, HE CBSI3aHHbBIE C GepeMeH-
HOCTbIO, €e OMVDKAiIIMX POACTBEHHMKOB. Taxke
HEOOXOIMMO Y3HATh O MAaTEPUATbHOM IIOJIOKE-
HUU CeMbM, COCTaBe, XapakTep OTHOIIEHWU, 0CO-
OEHHOCTM TEeUYeHMS] TMEePUHATAIbHOTO U HaTallb-
Horo nepuozna. Ocoboe BHUMAaHME CTOUT YO eIUThb
OTHONIIEHMSIM MeX[y CYIpyroM: MopAfepXuBaeT
JIVL OH KEHIIUHY, TIOMOTaeT eif ¥ BOOGIIe B I1€JI0M
y4acTByeT B JaHHOM I10JIOXKeHUM sKeHIIMHBI.

B monp3y moATBepsKAeHMsI IMAarHO3a BBICTY-
TTal0T JXaJI00bI HA CHYKEHME HACTPOEHMSI, TPEBOXK-
HOCTb, allaTUIO, C1abOCTh, TIIAKCUBOCTb. JIJIsT yCTa-
HOBKM JMarHo3a MocjaepoioBoit Ierrpeccun Heflo-
CTATOYHO TOJIBKO Kaj00 MalyeHTKY Ha cJ1aboCTh,
HeJloMOTaHue M TpeBory. Bpau moykeH BBISIBUTH
KaK MMHMMYM JIBa OCHOBHBIX CMMITTOMA (TUITOTH-
MM, TUTIOGY/INSI, aHTeTOHMSI) U He MeHee Tpex JI0-
MOMHUTENbHBIX. COINIACHO  AMarHOCTUUYECKUM
kputepusim 1o MKB-10, cuMNTOMBI [OKHBI
Ha6/MI0IaThCSI OOJBIIYIO YACTh IHS Ha MPOTSKe-
HUY He MeHee IBYX HeZlelb.

B kauecTBe CKpMHMHTOBOTO METO/1a UCITO/Ib3Y-
IOTCSI OIIPOCHMKY U 1IKaIbl. HanGosee yacTo mpu-
MEeHSIIOT DAMHOYPrCKYIO KTy IIOCTePOI0BOi fe-
npeccun (EPDS) [4]. 9To onpocHUK 13 10 MyHKTOB.
ITyHKTBI MIKQJIbl COOTBETCTBYIOT Pa3JIMYHBIM
CUMIITOMaM KJIMHUYECKO¥ Jermpeccui, TaKMM Kak
YyBCTBO BUHBI, HApyIllleHNe CHA, HU3KUIT YpOBEeHb
SHEPTUM, aHTEeIOHUS M CYMUMAATbHbIE MBICIN.
O6mast oleHKa IMPOBOAUTCS MO 06ueMy 6Gasmty,
KOTOpBIi OIpenensieTcss MyTeM CYMMMPOBaHMUS
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6a/10B 10 Kaskaomy 13 10 myHKTOB. Bosiee BbICO-
Kue Ga/lyibl YKasbIBAIOT Ha OoJiblliee KOJUYECTBO
CUMIITOMOB gernpeccuio. EPDS MOXXHO MCOIb30-
BaTh B TeueHue 8 Heme/b MOCAe POOOB, a TaKXKe
IIJISI CKPMHMHTA IeTIpeccuu BO BpeMs 6epeMeHHO-
CTU. DAMHOYPICKYIO IIIKaja IIMPOKO paclIpocTpa-
HeHa ¥ UCIIOJb3YeTCSI BO MHOTMX CTpaHax Mupa.

Iy 6ojiee TOYHOIO OIpenesieHMs XapaKTepa
nepexXMBaHUIl TAlMEeHTKM MCIIOAb3yeTcs NIKaia
MounTromepu-Acoepra Ojas OLEHKU IeIlpecCcuiu,
mikaza 'amuabTOHA, 1IKajaa beka Ay caMoolLeHK!
TSDKECTU [JIEeIpPeccuy, JIMIHOCTHBIE OIPOCHUKM
(CMWJL, TecT AiizeHka u gpyrue) [4].

IIpu nomo3peHUM Ha SHAOKPMHHbBIE PaCCTPOi-
CTBa MCUXMATPY HEOOXOAMMO MOATBEPIUTH JINOO
MUCKJIIOUNTDb MX KaK MpUUMHY gemnpeccuu. HasHa-
YyaeTcsl KOHCYJIbTallMsl SHIOKPUHOJIOTA, aHA/IU3bI
KpPOBM Ha TOPMOHBI HIUTOBUAHOI U MOJOBBIX Ke-
ne3. [lermpeccyist 6bIBaeT CIIPOBOLIMPOBAHA HU3KUM
YpPOBHEM TMPOKCUHA, TporecTepoHa. Bo3MoOsKHO,
Ha3HayeHMe MHCTPYMeHTaJbHBIX METOJIOB MCCie-
noBanusg MPT, KT rojsoBHOro mMo3sra [Jjisi BbIsIBJIe-
HMSI KaKUX-JIMOO OTKJIOHEHMIi, UTO Mu30eXaTb B
IanbHelIleM [elpecCMBHOE COCTOSIHME >KeH-
IIMHBI.

JleueHMe MOCTIEPOAOBOI AEIIPECCUN

MeauimHCKast IIOMOIIb MaTePSIM C eI PecCuB-
HbIM PacCTPOCTBOM OIpeesisieTcs mpeskie BCero
€ro BBIPasKeHHOCTBIO: IPU JIETKOI opMe mocCTa-
TOYHO KOHCY/IbTALIUM TICUXOJI0Ta WK TICUXOTepa-
MeBTa; B cpemHeii dopMe HeoO6XOAMMbl CEaHChI
TICUXOTEepanmMy ¥ MeAMKaMEHTO3Hasi KOPPEKIINS;
Tpu TSDKeJIov opMe 3a601€BaHMSI MOXKET ITOTpe-
60BaTbCS TOCMIUTAIM3ALNS, MHTEHCUBHAS JieKap-
CTBEHHAasl Tepalnusi U JiedyeHMe B IICHMXMarpuye-
CKOM cTanuoHape [13].

B jleueHUM MauMeHTOK C IIOCTHATaJIbHOM Ie-
rpeccueit UCTIONAb3YIOT MPUHLUIT MYIbTUMOIANb-
HOCTHU, B KOTOPOM MIpeob/1agarT HegapMaKoI0TH-
yecKue MeTobl: 06yueHue, MoAAepsKKa, IICUX0Te-
pamus, y6exxmeHue crieluaancTa, yTo mpobiaema
CKpbIBAeTCS He B CaMOIi KeHII[MHe, a CYIeCTBYeT
psan GakToOpoB, KOTOPbIE MOKHO ITPEOH0JeTh. du-
3MOTepanmMi U MeIauKaMeHTO3HOe JieueHue
Ha3HAYaloT TOJIbKO B ITOC/IE€IHIOI OUepeb.

[Tpu J1erkuX CMMIITOMAaX AeMpeccuy UCIIOMb3y-
eTCsl TICUXOJIOTUYeCKOe KOHCYIbTUPOBaHMe, aKTU-
BalMsl COOCTBEHHBIX PECYPCOB MaTepy — CIOCO0-
HOCTb PaccaabIsiTbCsI, OPTAaHM30BbIBATh MHTEPEC-
HOe BpEeMSIIPOBOXIEHMSI, MOAAEPKUBATb BBICO-
Kuii ypoBeHb 3HepTuu. [laniyeHTKe peKOMeHIy-
I0TCS 3aHSITUS QU3KYJIBTYPOI, MacCaxku, pasaene-
HJe YaCTM yXO0Za O MJIafieHIle MYy, 6aOyIIKam,
HSIHe.

[McuxoTepaneBTHYECKOe JieueHUEe BKIOYAET
pasjuyHble MeTOIbl, TaKue KaK: MHAMBULYaIIb-
HYI0 U CeMeliHyl0 Tepaluio, Tepamnuio Cyrpyxke-
CKUX TIap, KPaTKOBPEMEHHYI0 MEeKIMUYHOCTHYIO
Tepanuio. 3agaya JI060r0 MeToma —IpopaboTka
BO3HUMKIIMUX IMPO6JEM, MOCTPOEHNE BHYTPEHHMUX
omop, o0yueHue MTPaBUIbHO, KOHCTPYKTMBHO pea-
TMPOBATh HA CTPECC M IIPU HEOOXOOMMOCTM Tpa-
MOTHO OTCTauBaTh CBOM JIMUHbIE TPAHULIBI.

Ecnu yepes 6-8 Hepmenb Ha doHe TCUXOTEpa-
MU COCTOSIHME He YIy4YIIWIOCh Uiy depe3 12
Henenb 9P QGeKT 0CTaETCS HEIOIHBIM, IPUMEHSIOT
MeAMKaMeHTO3Hy Tepanuio. Ecau cumnroma-
THKAa SIPKO BbIpaXkeHa, TO JieKapCTBeHHbIe Tpera-
paThl HA3HAYAKOT Cpasy.

U3 nekapcTBEHHBIX CPEJICTB HA3HAUAIOT aHTU-
JlelIpeccaHTbl, TPAHKBUJIN3ATOPbl U TOPMOHAIb-
Hble TipeniapaThl. [lepBble HOPMAINU3YIOT IMOIUO-
HaJIbHOE COCTOSIHME, YCTPAHSIIOT TPEeBOXKHOCTb U
MOJaB/JIeHHOCTh. HeobxomuMMocTh HasHAYEHUS
TOPMOHAJIbHBIX TperapaToB paccMaTpUBaeTCs
MHOVBUAYAJIBHO [13].

IIpodunakruka

[TpodunakTMKa MOCAepOaOBOI TETPECCUN SIB-
JIsieTcsl BayKHOM 3ajauveil, IMOCKOJbKY OHA I103BO-
JisieT CBOEBPEMEHHO BBISIBUTh BO3MOXXHbIE PUCKU
M TIpeJIOTBPATUTh pPa3BUTHeE ITOTO pacCTPONCTBA.
BaskHbIM 3TammoM MPOGUIAKTUKM SIBJISETCS OCO-
3HaHMe U MMOHMMaHMe XKeHIIMHO CBOMX IMOIIUO-
Ha/IbHBIX M3MeHEeHUI U HaJUuMsl PUCKOBBIX (Pak-
TOPOB [5, ¢.46].

OOHMM M3 KIIOUeBBIX MOMEHTOB MpoduIak-
TUKU SBJISIETCS COAENCTBUE MOALepXUBaKoLein
cpelibl M HaJIMuMe PecypcoB JJis SKeHIIMHbBI B 1e-
pH1oz, 0CepOIOBOTO BoCcCcTaHOBIeHUs. [lociepo-
JIOBble TPYIIbl TOAJEPKKY, WHIAUBUAYATbHOE
KOHCY/IbTUPOBaHME U TPYIIIOBbIe 3aHITUS MOTYT
OBITH TIOJIE3HBI JJIS1 SKEHIIWH, UTOOBI pasfe/nThb
CBOM UYBCTBa, 0OCYAUTH BOIIPOCHI MAaTEPUHCTBA U
HalTU TOMAIEPSKKY CO CTOPOHBI APYIUX SKeHIIMH,
HaXOMSIIIMUXCS B TIOXOXKel CUTyaIuu.

OntumaabHOe (GU3NYECKOe U IICUXOJIOTUYEe-
CKO€e BOCCTaHOBJIEHME T0C/Ie POLOB TakKe UTpaeT
BasKHYIO POJIb B TPOGUIAKTHKE TIOCIEPOIOBOIL fe-
npeccun. PerynsapHoe (usmueckoe ympaxkHeHMe,
3710pOBOe TIUTaHNe, JOCTATOYHBI COH U MeauTa-
oy MOI'YT IOMOYb YKPEINUTb COCTOSSHME IICUXU-
YeCcKOr'o 3/I0pPOBbSI M CHU3UTh BO3MOXKHOCTb pa3-
BUTUS JeITPeCCUBHBIX CUMIITOMOB.

BaskHO Takke oOpallaTh BHMMaHME Ha COLM-
aJbHYIO0 TIO/IIEPXKKY, BKII0YAs MOJEePsKKY CO CTO-
pOHBI CeMbM, Apy3eit u mapTHepa. IIpomossku-
TeJibHasl ¥ KayeCTBEHHas MOAJeP>KKa MOKeT 3Ha-
YUTeIbHO CHU3UTH YPOBEHb CTpecca U IMOMOYb
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SKEHIIVHE JIy4Ille CIPaBUTLCI C BO3MOKHBIMM
SMOIMOHATbHBIMY TPYIHOCTSIMY IIOCJIE POIOB.

HeobxomuMo Takke OTMETUTb, YTO MHOTUE
SKEHIIVHbI MOTYT MCITBITBIBATh CTPaxXy M COMHe-
HUSI TI0 TIOBOJY CBOMX YYBCTB M SMOLMIT ITOCIIE
poxmeHus pebeHka. Pacimpenue MHOOPMUPO-
BaHHOCTM JKEHIIMHBI O ITOCJIE€PONOBBIX M3MeEHe-
HUSIX, SMOIIMOHAIBLHOM aJanTaly ¥ BO3MOKHBIX
MOAX0ax K MPo@MIaKTUKE ¥ JIeUeHUIO ITOCIepo-
IIOBOJT Iernpeccuu SIBJIIETCS BaKHBIM IIIaroM K ee
YCIIeITHOMY ITPEOI0IEHUIO.

IMpodunaakTMKa IOCIEPOIOBOII  Jenpeccuu
TpebyeT KOMIUIEKCHOTO IOAX0AA M COTpyOHUYE-
CTBA MEXIY PasINUHbIMU MEIULIMHCKUMU CITeI-
alucTaMM, TICUXOJIOTaMy, POAUIBHBIMM aKyLIep-
KaMM U OPYTMMM YYaCTHUKAMM IIpollecca Imocye-
POIIOBOTO BOCCTaHOB/IEeHUs. PaHHee BbISBIEHME
PUCKOB U CBOEBPEMEHHOE BMeIIaTeIbCTBO MOTYT
clenaTh OTPOMHYIO PasHMIY B KM3HM MHOTUX
SKEHIIVH ¥ TIOMOYb MM CIIPABUTHCS C ITOC/IEPOI0-
BOIJi Ierpeccueir, 06pecTy SMOLIMOHAIbHOe 6/1aro-
MOJTy4Ye ¥ TapMOHMIO BO BPEMSI U TOC/IEe POKAe-
HUsI pebeHKa.

3aknaouyeHue

Takum 06pasoMm, MoCaeponoBast Aerpeccus —
cepbe3Hoe 3aboeBaHMe, KOTOpPoe TpebyeT 0cCo-
3HAHMSI ¥ TIOHMMAaHUSI CO CTOPOHBI OOIIECTBA.
BaskHO TOMHMTb, UTO OHA COBEPILIEHHO He CBSI3aHa
C Hecrmoco6HOCThI0 MaTrepu. I[losTomy, paHHee
ompelesieHNe ee CUMIITOMOB ¥ CBOEBpEMEHHOe
JledeHue SBJSIOTCS BaKHBIMM acCHeKTaMMU TO[I-
Iep>KKM MOJIOJIBIX MaM B MX HOBOJ poyin. Bymyiee
MaTePUHCTBA BK/IIOYAET B cebst He TOIBKO PafioCTh
M CYACThe, HO M BO3MOXKHOCTD IOJYUUThH HYKHYIO
ITOMOIIIb B TTEPUOJ, ITOC/Ie POKAEHNS. JIJIs TpeioT-
BpalIeHMs TT0CAePOIOBOI AeIpeccu peKOMeHIy-
€TCsT pOSKAEeHMe TIO]T HaIJIeKalMM MeIUIIMHCKUM
MpUCMOTPOM. JIOCTYII K pecypcaM U yCayram st
SKEHIIVH, CTPafaloiiX OT II0CAePOI0BOIi Jerpec-
CUU, TaKKe MMeeT BaKHOe 3HaueHue. Bosee mm-
POKOe MPOCBelleHe 0 TaHHO TpobjieMe B 0011e-
CTBE CIIOCOOCTBYET CO3MaHMIO TOIIepsKUBaoLIeit
¥ TIOHMMAIOIIEN Cpeabl.
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MODERN ASPECTS OF POSTPARTUM DEPRESSION

Abstract. Postpartum depression is a serious mental illness that can affect women after giving birth. The rele-
vance is that postpartum depression is widespread among the female population, however, due to hidden symptoms,
accurate data on the incidence of postpartum depression are underestimated. Many women do not ask for help,
they are embarrassed to talk about their emotional problems or they are stigmatized, that’s why it is important to
monitor not only the future mother, but also the couple with a psychologist during pregnancy and after childbirth.
This way it is possible to eliminate most of the undesirable consequences. This article presents a literature review
of current data on postpartum depression, causes of its development, symptoms, diagnosis, methods of treatment
and prevention. The authors of the article refer to scientific studies related to this topic, to clinical recommendations
developed by the Ministry of Health of the Russian Federation.

Keywords: postpartum depression, suicidal behavior, Edinburgh scale, psychological help.
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T'OPHAEBA Buxkropusi CepreeBHa
CTY[IeHTKa, TyJIbCKUi1 roCcyfapCTBeHHbIN yHuBepcuret, Pocens, r. Tyna

NIHATBKOBA AxnTtoHuHa CepreeBHa
K.M.H., TO1LeHT, TyabCKuUii rocylapCTBeHHbIN YHUBepcuTeT, Poccus, r. Tyna

VI3VUEHUE BJIUSIHUS HAPYIIIEHUI CHA HA PA3BUTUE THOMHO-
HEKPOTUYECKUX OCJIOKHEHUI CUHIPOMA TUABETUYECKOW CTOIIbI

AHHOmMauus: VizyueHue 8aUSHUA HAPYWeEHUL CHA HA pad3eumue 2HOLHO-HEKPOMUUecKUX OCOMCHEHULl CUH-
dpoma duabemuueckoli cmonslt, KaKk HAyuHozo 0030pa, s18/151emcst He06X00uMbIM 011 U3yUeHUsl KOMNeKkca namo-
Jlo2UHeCKUX U3MeHeHuUll, 8 pe3ynbmame KOMOPbIX 803HUKAEM OAHHOE OCIOMCHEHUe, Umo no umozy npusooum K

COYUAIbHO-IKOHOMUUECKUM U30EPHKAM 8 UEIOM.

Kntoueswle cnosa: cuHopom duabemuueckoii cmonsl, CUHOPOM 00CMPYKMUBHO20 ANHOI CHA, CAXAPHbILL dua-

b6em.

CI/IH,IL[)OM Iuabetuueckoit crombl (COC) siBisI-
eTcs ONHMM U3 Hamubosiee YaCThIX OCIOXKHE-
HMit caxapHoro nuabeta (CI): s3BeHHO-HEKPOTH-
yecKkue TOPaKeHUs] UM TaHTpeHa OuabeTudecKoi
CTOMBI SIBASIOTCS OCHOBHOIM IMPUYMHOM TOCOUTA-
qu3aiuy nanueHToB ¢ CII, COMpOBOKIAIOIIECs
oTepaTMBHBIMM BMeIlaTelbCTBAMU, KOTOPbIe He-
penKo MpOBOJST MOBTOPHO, YaCThb U3 HUX Ipe[i-
IIeCTBYeT aMITyTalMy KOHEUHOCTH, UTO 3a4aCTyIO0
MIPUBOAUT K BBICOKMM COIMaTbHBIM ¥ SKOHOMMYe-
CKUM M3 epskKKaM, CBSI3aHHBIM C JOCPOYHBIM BbI-
XO[0M Ha TMEeHCUI0 M MHBAJUIHOCTHIO. B CBsA3M C
3TUM B HACTOSIIIee BpeMs Bce O0JIbllle BHUMAaHMUS
OTBOJUTCS paHHEMY BbISIBJIEHUIO MIPEAUKTOPOB U
bopmupoBannio ameKBaTHOM MTPOGWIAKTUKA pas-
BUTUSI CMHIpOMa AuabeTuueckoit cromsl [1, c. 10;
2,c. 8].

Ha ceropgHs1IHNI IeHb, HEKOTOPbIE aBTOPI ac-
couuupytot pasputue CIAC ¢ HU3KMM KauyeCTBOM
SKM3HU TalMeHTOB, KOTOPOe YacTO COMPOBOKAA-
eTcs pa3BUTHEM HapylleHuit cHa. B To ske Bpems],
psimoM ucciemoBaTeseil Joka3aHo, UTO OJHUM U3
(dakTopoB pucka pasBUTUS AMAGETUIECKUX
OCJIO’KHEHMH, B YaCTHOCTY CUHApPOMa AuabeTnye-
CKOJi CTOTIBI, SIBJISIIOTCSI Pa3jiMyHble pacCcTpoiicTBa
cHa. Takke MMEIOTCSI SKCIIepMMeHTalbHble JaH-
Hble, CBUETebCTBYIOIIVE O CHUKEHUM CKOPOCTH
3aKMBJIEHMS TTOCE0TePalMOHHBIX paH IuabeTu-
YeCKO¥ CTOTIbI M HU3KOM 9 (PeKTUBHOCTY UX Jieue-
HUSI B CUTyallMM KOMIIEHCAIMM OCHOBHBIX Hapy-
nmeHuit (QyHKIMIA opraHmMsma NalMeHTOB, KOTO-
pble CTpPafalT HEKOTOPHIMM PAaCcCTPOIICTBAMM CHA.
UccnenoBaHusi, paccMaTpuBawllye HapylleHUs
CHa B KauvecTBe OJHOTO U3 3TUOJIOTUYECKUX

(akTOpoB pasBUTHUS CUHAPOMA OMabGETUYECKO
TOJITTbI, HAYalau TOSBJSTBCSI CPAaBHUTEIBHO He-
JIaBHO, B CBSI3M C YeM [0 CUX IIOpP He MOIYyYUIU
pacpocTpaHeHus B IPaKTUYeCKOM MeauLuHe [2,
c.61; 3, c. 21].

B ocHOBe maHHOI paboThI JIEXKUT HAYUHbIA 06-
30D, LIeJIbI0 KOTOPOTO CTa0 pacCMOTpPEeHME HEKO-
TOPBIX PACCTPOICTB CHA B KauecTBe (HaKTOPOB
pucka GOpMUPOBAHUSI M PasBUTUS CUHIpPOMA
IuabeTnueckoii cTorbl. [IoOHSTHME CMHApPOMA Aua-
6eTMYeCKOi CTOITBI BKIIIOUAET B CeBs 1eIbIii KOM-
TIJIEKC MaTOJOTUYECKUX U3MEeHEeHU, MPUBOISIINX
K Pa3sBUTUI0 THOMHO-HEKPOTUYECKUX MPOLIeCCOB
CTOIIbI, BCJIELCTBYE KOTOPBIX IOPAKAIOTCS: TIepu-
(depuyeckasi HepBHas cucTeMma, apTepuUaibHOe U
MUKPOLMPKYISITOPHOE PYCI0, KOCTHO-CYCTaBHOM
armapat cromnbl. [TaTorenes CIIC BkiaovaeT B cebst
TpM HauboJsIee BAXKHBIX KOMIIOHEHTA: nuabeTunue-
CKYI0 MOJMHENRpOnaTuio, KOTopasi MOKeT MPOSIB-
JATHCS B BUe Tpex GopM: aBTOHOMHOI, UyBCTBU-
TEeJBbHOM ¥ MOTOPHOJA.

IuabeTyvecKyo aHIMOMATUIO, KOTOPask MOXKeT
MIPOSIBJISITBCS B BUZE MaKpOaHTMOIaTUM, XapaKTe-
pU3YIOIIENCsS TpPeuMyIIeCTBEHHO TMOpaXeHuem
KPYITHBIX COCY/IOB apTepuaibHOTO pycia ¢ Mopdo-
JIOTUYECKUM TIPOSIBJIEHMEM B BUJIE aT€pOCKIepo3a
apTepuil HUKHEN, BepXHEl KOHEYHOCTEeN, U MUK-
pOaHIMOMaTUM, XapaKTepusylolleiics mopaxe-
HMEM MeJIKUX apTepuoJ U BeHYJ, YTO YacTo Mpo-
SIBJIIETCSI B BUJIe peTUHOMNATUM U HedporaTumn.

Xupypruueckyio MH@eKIM, OCHOBHBIMU BO3-
OYOUTENSIMU KOTOPOIA SIBJISTIOTCSI: CTa(hMUIOKOKKY,
MMMPOTEHHBIN U (eKaTbHbIe CTPENITOKOKKM, aHad-
pPOOHbBIE HEKIIOCTPUIMUATbHBIE MUKPOOPTaHU3MBI.
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Xupyprudeckasi nHOEKIMS 3a4aTyio IPUBOIUAT
K DPa3BUTUIO THOMHO-HEKPOTUYECKUX OCJIOXKHe-
HMIi 11abeTueCcKoli CTOIIbI, HEOTbEM/IEMbIM KOM-
ITOHEHTOM JIeUeHMSI KOTOPBIX OYAYT SIBJISITHCS OTIe-
paTVBHbIe BMeIllaTeaAbCTBA: OT CaHAIMM THOMHO-
HEKPOTUMYEHCKOr0 o4yara 0 aMIIyTaluii KOHEYHO-
creit [4, c. 7]. HapymeHust cHa 4acTo yCyryoJsiioT
pa3BUTHE THOWHO-BOCIIAMUTENbHBIX PpeaKlyii,
CHISKAIOT (aKTOpPbl MMMYHHOM pe3UCTEHTHOCTU
OpraHusMa, MOBBIIIAIOT PUCKU PA3BUTUSI BTOPUY-
HoJi MHGekuyuu. K HapylieHusiM cHa, CIIOCOOHBIM
MMOBBICUTb PUCK BO3HMKHOBeHMS 1 pa3Butusi ClI 2
TUIIA U €r0 OCJIOXXHEHWUI OTHOCST: HeNpUBaALUI0
CHa, U3MeHeHMe LUMPKaJHbIX PUTMOB U Hapylle-
HMe ObpIXaHus BO cHe [5, c. 2; 6, c. 4].

HenpuBauuss CHa NOPU MNPOSOJIKUTETBHOCTU
HOYHOTO CHA MeHee 5 YacoB YBeJMUMBAET PUCK
pasButus CJI 2-0ro Tura BCaeACTBMUE HapyLIeHUS
puUTMa Ccekpelnuy rOpMOHOB, MOBbILIEHUST aKTUB-
HOCTM CUMIIATMUeCKOV HepBHOM CUCTeMbl, a
TaKke 060CTPEeHNS CMHAPOMA CYCTEMHOTO BOCIIA-
JIEHWUSI: TIO JaHHBIM PSIZia MCCIeOBaHWIA, IUIIIeHe
CHA CUMUTAETCS CTPECCOPOM B OTHOIIEHUM (YHK-
LIMOHUPOBAHMUSI UMMYHHO# CUCTEMbI, TTIOCKOJIbKY
MIPUBOAUT K YCWJIEHUIO BBIPAOOTKYU TJIIOKOKOPTH-
KOUZOB (y yeloBeKa — KOpTu3oJa). I'JTIOKOKOPTH-
KOUIBI, B CBOIO OUYepellb, OKa3bIBAIOT MMMYHOCY-
npeccuBHOe JelicTBue. HekoTopble ucciefoBaHMs
BBISIBUJIM TTOBbILIIEHME YPOBHS TUITOTa/IaMO-TUTI0-
(buszapHO-HAAIOUEUYHNKOBOM aKTUBHOCTM Kak
Ba)XHOTO MeIMaToOpPa MMMYHHbBIX MU3MEHEeHU y na-
IIMEHTOB C HeOGOJbIION MPOAO/KUTENIbHOCTDIO
cHa. Tak BAMSHME XPOHUUECKON JenmpuBaluy CHa
y MauueHToB, crpajaromux CIAC, MoXeT IpUBO-
INTb K U3MeHeHUI0 QYHKIIMOHMPOBAHUS UMMYH-
HOI CUCTEMBI, UTO MPOSIBJISIETCS] B BUZE BSIJIOTEKY-
UIUX, IUTEIbHO He3aXXMBAIINX PaH HMKHUX KO-
HEYHOCTel U 4aCTO BOSHUKAIOIIVX PeLINBOB [2,
c. 10].

[InpkagHble PUTMBI OTIpEesIIOT BpeMs CHa U
6oxpcTBOBaHMs. HapyleHre IupKagHbIX PUTMOB
M AernpuBalys CHa MMeEIOT CXOOHOe BAMSIHME Ha
pasButue CJI 2 Turia 1 ero OCI0XKHEHMIA.

B ciryuae HapyuieHus: HMPKagHBIX PUTMOB OY-
IeT HapyIIaThCsl BhIpAaOOTKa MeJTaTOHUHA, KOTO-
Ppblii B HOpMe COBMECTHO C MHCYMHOM KOHTPOJIU-
pPYeT yIJIeBOAHbI 0OMEeH, TPUYEM IO, AeICTBUEM
MeJIaTOHMHA B HOUHbIE Yachl CHIMKAETCS CeKpeInst
[JIIOKOKOPTUKOUI 0B, YPOBEHb MHCYIMHA BO3pac-
TaeT, a TakKe yCUIIMBAETCs mpoaudepanys 1 Heo-
reHes 6-KJIETOK, YyBCTBUTEIbHOCTh KJIE€TOK K MH-
CYAMHY TOBbINIaeTcsl. Tak XpoHUYeckoe Hapylie-
HMe UUPKaAVMaHHbIX PUTMOB HEPeJIKO MPUBOAUT K
HapyLIeHMIO yTIIeBOLHOrO MeTabonmmsma [8, c. 44].

Y nmauuenTtoB ¢ CII xpoHUYeckoe HapylleHue
IMPKAAVAHHBIX PUTMOB MOSKET SIBISITbCS (PaKTO-
POM pMCKa PaHHEro pa3BUTUS MUKPO- ¥ MaKpPOCO-
CYIUCTBIX OCJIOKHEHMI, TTaTOTeHe3 KOTOPbIX He-
penKko HayMHAEeTCs C HapylleHus (QyHKIMIA 5H-
gotenus. Tak B OGHOM M3 UCCIAeIOBaHUI IPOBO-
IWIach OLleHKa BAMSIHUSI HapyLIEeHHOTO LMpPKazj-
HOTO pUTMa Ha QYHKUMOHAIbHOE COCTOSIHUE JH-
IOoTenus TaluMeHToB, cTpamawoomuit CI 2 Tuma:
yJacTue B HeM IPUHSIIM 15 UeoBeK C HapyllIeH-
HBIM LMPKaJMaHHBIM PUTMOM M AUArHOCTUPO-
BaHHbIM C]I 2 Tuna. Bo BpeMs sKcIiepuMeHTa Ipo-
M3BOOWICS KOHTPOJb KOPPEKUUM JUIUIHOTO
npodusi, CUCTOIUYECKOTO U IUACTOINYECKOTO
napiennsi. OueHka QyHKIMOHATBHOTO COCTOSIHUS
9HAOTEeNMSI TPOBOAMIACh C MOMOIIBIO ammnapara
Basorpadus («TOHOKapzy»), MCCIeN0BaIMCh TOKa-
3aTe/lM SHIOTENUII3aBUCUMMOI Ba3oAwiaTaluun
(9B) M CKOpPOCTb pacIpOCTpaHEHUS IIYIbCOBOIA
BoJsiHbI (CPIIB). [1oCTOBEPHOCTH ITOYUYEHHBIX pe-
3yJbTATOB M CUJIA CBSI3U MEXAY ITOKasaTeasMu
OLIEHMBAINMCh TTOCPEACTBOM KO3 duieHTa Kop-
pensuyyu CnMpmeHa, IJs OLleHKM CTaTUCTUUEeCKOi
3HauUMMOCTM MCHOJb30Bayics t-Kpurtepuii CTblO-
nenta. [To pesynbTaty npogenaHHo paboThl OKa-
3aJI0Ch, YTO 3HAUEHMe ToKa3saresst OB 6osee uemM y
TOJIOBMHBI MALlMEHTOB PEeTUCTPUPOBAIOCh HUKE
HOPMBI, B TO BpeMs kak 3HaueHuss CPIIB 6buin
Bblllle pedepeHTHbIV 3HAUEHMI, YTO CBULETEb-
CTByeT 006 yBeJIMYEHUM JKeCTKOCTU CTEHOK COCY-
IOB. 3aTPOHYTAasI TeMa MOXKeT ObITb KpaiiHe BaXk-
HOJ )11 TEeKyIIero o63opa, MOCKOJbKY HEOTbEM-
JieMoi1 cocTasistioneit matoreHesa CHC sBisieTcs
HapyllleHHas] MUKPOLMPKYJISALUS MATKUX TKaHek
HISKHElT KOHeUYHOCTH. [laHHas paboTa Mo3BOJISIET
MPOCIeIUTh B3aMMOCBSI3b MEXAY HapyIIeHUSIMU
UVPKagMAaHHBIX PUTMOB U pPa3BUTUEM CUHAPOMA
IunabeTnueckoi CTOMbI, OJHAKO K IOJYyYEeHHbIM
pesyabTaTaM cjiefyeT OTHOCUTBCS C OCTOPOXKHO-
CThI0 BBUAY OTCYTCTBUSI KOHTPOJIBHOW TPYMIIbI U
OTCYTCTBUS MHMOPMaLM 00 UCCaeqOBaHHbBIX CO-
CyJlax B IIPOBeIEHHOM 3KcIiepumeHTe [9, c. 139].

K HapylieHMsIM IbIXaHMS BO CHE OTHOCSIT: CUH-
IpoM o6CTpyKTUBHOrO amHod cHa (COAC), cuH-
IPOM ILI€HTPaJbHOTO alHO3 CHAa, TUIIOBEHTWUJIS-
uusg. COAC — 3TO TMOBTOPSIIOMIMECS] TPUCTYIIBI
HapylleH!s JIeTOYHOl BEeHTWISILIUMY BO BpeMsl CHa
BCJIe[ICTBME KOJIJIArica TJIOTOYHOTO OTAesa JbIXa-
TeJIbHbBIX ITyTel, KOTOpble MPUBOAAT K CHUKEHUIO
HACBIIIEeHUs KPOBU KUCIOPOAOM U TIOBBIIIEHUIO
HampsDkeHus: B KPOBU AMOKCKAA YTAepoma, B pe-
3y/lbTaTe Yero Hapymaercss ¢Gusmosornieckas
CTPYKTypa CHa: COKpAalllaeTcsl MNPOLOJIKUTENb-
HOCTb CTauii TITy6OKOTO CHA, BOSHUKAIOT YaCThie
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MTOBEPXHOCTHbIE TPOGYKAEHNMsI, 06YC/IOBIEHHbIE
HapylueHueM AbIXxaHus [6, c. 4]. [lo zaHHBIM psiga
uccnegosatesneit, COAC nmpuBOAUT K HAPYIIEHUIO
MeTaboM3Ma IJII0KO3bI: OT YMEPEHHOT'O TOBBIIIIe-
HUSI YPOBHSI INIMKMPOBAHHOTO TreMOIJIOOMHA [0
pasButusg CJI 2 Tuma, mpuuyeM HEKOTOPbIe aBTOPbI
CBSI3BIBAIOT Takue 3(PGheKThI ¢ MofaBieHeM Gasbl
MeJJIEHHOTO CHa. Bbicokue KomebGaHMsI KOHIIEH-
Tpaluu KUCJIOPOJa B KPOBU C IepeMeHHO I'Mmo-
KCMeil Croco6CTBYIOT 00pa3sOBaHUIO XMMMUYECKMU
aKTUBHBIX GOPM KMUCIOPOA U a30Ta, B pe3yJIbTaTe
Yyero pasBMBAIOTCS OKUCIUTEIbHO-BOCCTAHOBU-
TeJibHble KIeTOYHbIe CUTHAJIbHbIE TYTH, KOTOpbIe
MMeIOT 60JIbIIIoe 3HAUeHMe B Pa3BUTUM BOCIIAJIN-
TeJbHbIX peakuuii. [Io JaHHBIM CTAaTUCTUUYECKUX
uccaenoBanmii, y 15-40% nuil, crpagatommux COAC
BIioc/aeACcTBUM pasBuBaetcs ClI 2-Tuna, Ipu 3TOM
pactipoctpaHeHHOCTh COAC cpeny mauueHTOB C
C[ tuma coctasnseT oT 53,9% no 86% [7, c. 12],
4yTo Jaet ocHOBaHus paccmatpuBatb COAC ¢ ofn-
HOJi CTOPOHBI, KaK 3TUOJIOTUYECKU PaKkTop, Ipu-
BoAsAIIMiA K pasBututo CII 2 Tuia, a ¢ APyroi — Kak
MaToreHeTUYeCcKuii (GakTop B KIMHUKE Pa3BUTUS
caxapHOro nuabera, 4acTo yXy/IIasl ero TeueHue
M CIIOCOOCTBYS pasBUTUIO PsIa OCJIOXKHEHMIA: T0-
Ka3aHO Hajauuue TIOJOKUTENbHOM KOPpeasinumu
mexny TsokecTblo pa3BuTus COAC u pasButuem
nepudepuveckoil Heliporatuyu, Haubosiee BaxK-
HYI0 POJib B (OPMMPOBAHUM KOTOPO OTBOIST
OKUCJIUTEBHOMY CTPECCy M HapyllleHNI0 MUKPO-
uupkyasiunu. Cpenu TalMeHTOB, CTpamaloinx
COAC uyacTo BCTpeuaeTcs OXMpPeEHMeE, KOTOpoe
TIPUBOJAUT K TTOBBINIEHUIO TOIOIIBEHHOTO JlaBJjie-
HMSI, TEM CaMbIM MOBBIIIAST PUCKY GOPMUPOBAHUS
nuabeTnueckux Tpodudeckuii s13B. dparmMeHTa-
1IMST CHA Y TUTIOKCeMMSI SIBJISTIOTCST ITPeAMKTOpaMm
HapylleHus 3aKUBJIEHUS AMAO0eTUUYECKMX DaH U
pa3BUTUI peunAUBOB 3B y nanueHTos ¢ CIC, B
cBsa3u ¢ yeM Tsikenast popma COAC MoKeT CTaTh
MPUYMHON HEBO3MOKHOCTY 3aKMUBJI€HUS SI3B IMa-
06eTHUeCKOi CTOIIbI, IPMUYEM BBEJE€HME B JIeUeHue
TakuM mauueHtam CPAP-tepanmuu (Tepamnum mno-
CTOSTHHBIM ITTIOJIOKUTE/IbHBIM [IaBJIeHMEM B Bepx-
HUX ObIXaTeJIbHbIX HYTHX) NPpUBOAMIIO K ITOJIOXKU -
TeJIbHOW IMHAMUKM TeUeHUs paHeBOro Ipolecca
COC[11,c.2;12,c.1].

TakuM o06pa3oM, CjlIegyeT OTMETUTb, YTO
HauboJjiee MCC/IeMOBAaHO BIMUSIHME CUMHApPOMA 00-
CTPYKTMBHOTI'O alTHO3 CHA Ha pa3BUTMeE KaK CaMOT0
caxapHOro ayabeTa, UTO CBSI3bIBAIOT C €r0 BIUSI-
HIEeM Ha YIJIEBOJIHbINI 00MEH, TaK M e€ro 4acToro
OCJIOKHEHMST — CMHIpPOMa AMabeTUIeCKOi CTOITbI.
Poap COAC B pas3sBUTUM SI3B AMaGeTUUECKOI
CTOIbI OMOCpeAoBaHa C OJHOM CTOPOHBI,

BBICOKMMM PUCKaMM pasBUTUSI Tiepudepuueckoin
MOJIMHENPONaTun U OXUPEHMS, C OPYroi CTo-
POHBI, HapyllleHMeM TeueHMs] paHeBOro mpoiiecca
BCJIEJICTBME OKUCJIUTEIBHOTO CTpecca.

T'opasmo MeHblIle BHUMAaHUS YAEISIIOCHh UCCe-
JIOBaHMIO BIMSIHUS JelpMBaLiMM CHA WM Hapylle-
HUS IIMPKAAVAHHBIX PUTMOB Ha Pa3BUTHE 0OCYK-
JlaeMOoJi IaToJIOTUM, OJHAKO UX MPAKTUYECKU BCe-
I7ia CBSI3BIBAJIM C HApYIIeHMEM BbIpaOOTKM TJTIOKO-
KOPTUKOUJIOB, UTO BIIOCJIEACTBUM MPUBOIMIO K
PasBUTUI0 VMMMYHHOCYIIPECCUBHBIX 3G (eKTOB,
YCJIOKHSIONMX Pa3BUTHE XUPYPIrUUIECKOM MHPEK-
UMM CUHIOpOMA OuabeTudeckoii crombl. Kpome
TOro, OOHMM M3 MCCIeIOBaHMII Obla HaiigeHa
CBSI3b MEXKIY HapylIeHMeM IIMPKAIMAHHBIX PUT-
MOB ¥ pasBUTMEM COCYAMUCTOI OUCHYHKIUMU, KO-
TOpasi MOKeT CTaTh C OJJHO¥ CTOPOHBI PUCKOM pa3-
BUTHUS CMHIpOMA 11abeTUUeCKON CTOIIbI, a C Ipy-
TOJi CTOPOHBI — MPUUMHON 3aTSKHOTO €ro Teue-
HUSI.
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STUDYING THE INFLUENCE OF SLEEP DISTURBANCES
ON THE DEVELOPMENT OF PURULENT-NECROTIC COMPLICATIONS
OF DIABETIC FOOT SYNDROME

Abstract. The study of the effect of sleep disorders on the development of purulent-necratic complications of
diabetic foot syndrome, as a scientific review, is necessary to study the complex of pathological changes that result
in this complication, which ultimately leads to socio-economic costs in general.
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CTAPUIKOBA Anena KoHcTaHTMHOBHA
CTyIeHTKa Kadeapspl ICUXMaTPUM, HAPKOJIOTUYN U MeIUIIMHCKOM TICUXOJIOTUM,
[TepMmcknii rocygapCTBEHHbIN MeOUIIMHCKUI YHUBEPCUTET UM. akageMmuka E.A. BarHepa,
Poccug, r. Ilepmb

JIEJIVUPUIN U IPYTUE IICUXO03bI B OTAEJIEHVUN AHECTE3UOJIOT YN,
PEAHUMATOJIOTYY 1 UHTEHCHBHOM TEPAIIUU

AHHOmMauus. B 0anHOUi cmamve U310XeHbl COBpeMEHHbIE 83271061 3apy0eXcHbIX uccaedosamereli Ha makoe
noceonepayuoHHoe 0CI0MCHEHUE 8 0MOeNEHUSIX PeaHUMAYUU U UHMEHCUBHOL mepanuu, Kak deauputi. Paccmam-
pusarwmcs namo@uauonouuecKue MexaHusMbl 803HUKHOBeHUs denupus. TIpedcmaesnenst pasiauuHble Nocaed-

cmeus denupusl.

Knouessle cnoea: denupuii, omdeneHue UHMEHCUBHOL mepanuu, NCUX03bL.

JleKBaTHasi cejaumsi  (MegMKaMeHTO3Hast
KOMa) [TalIieHTOB B OTAEJIeHUSIX PeaHMal Uy
u uHTeHcuBHOV Teparnuu (OPUT) - omHa wu3
Hamboslee aKkTyaJbHBIX IIPOOIEM COBPEeMeEHHOI!
aHecTe3Mooruy U peanumMmarosnoruu [3]. Cemanus
MIpMMEHSIeTCS OJ1S1 YCTPaHeHUsl IICMXOMOTOPHOIO
BO30YyXIeHNs, TPOBeeH s MHBA3VBHBIX TPaBMU-
pyIOLMX 1/Mny 60e3HeHHBIX JMAarHOCTUIECKUX U
seueGHbIX MaHUITY/ISINI, 111 KOHTPOJISI MeIMKa-
MEHTO3HOJI enpeccuy CO3HaHuS C COXpaHeHVeM
3alUTHBIX peduiekcoB, CaMOCTOSITeNbHOro 3¢-
(dexTuBHOrO ApixaHus. Ilocae onepaTMBHBIX BMe-
LIATeJbCTB y MAalVMeHTOB 3a4acTyl0 pa3BUBAETCS
TaKkoe OCJIOKHEHMe, KakK aenupuii. lenupuii — He-
crienyduyeckuit MO0 3TUOJIOIUY 1iepeGpanbHbIi
OpPraHUYeCKUil CMHIPOM, KOTOPbBIN XapaKTepusy-
eTcsl IIOMpauyeHyeM CO3HaHUs, Je30pueHTauuen
(BO BpeMeHM, MeCTHOCTH), BO3OYKIleHMEeM U TI0-
BBIIIEHHOJ IICUXOMOTOPHOM aKTMBHOCTBbIO. Ko-
THUTUBHbBIE HApyLIE€HMS CONIPOBOXAAIOTCS WIIIIO-
3USIMY, TALTIOUMHALIUSIMM, 6penoM M 6ecriokoii-
ctBoM [1]. Jenupwuii B OTAeNeHUM MHTEHCUBHOM
Tepanuyu Inopaxaer okojao 30% mauueHTOB, He-
CMOTpSI Ha MCHOJb30BaHMe 3(PGEKTUBHBIX METO-
OB CKPMHMHTA U TTPOPUIAKTUUECKUX CTPATETUIA
[2]. Ycnex dapMaxkoaornyeckoro jgedyeHus Aenn-
pus OCTaeTcsl U B HACTOsIIee BpeMsI COMHUTE/Ib-
HbIM.
INaTodusuonornueckue MexaHU3MbI BO3-
HUKHOBEHMSI M IIPOrpeccupoBaHusl AeIVpUs.
Jenvipuit mpepcrasiseT coboil ocTpoe Havyauio

OTJyUIEHUSI CO3HAHMS, XapaKTepusyloluieecs u3-
MeHeHMeM UCXOJHOIO IICUXMUeCKOro cTaTyca Uian
BHMMaHMS, [e30pTaHM30BaHHbIM MBbIIJIEH/EM
WIM HapylleHueM co3HaHus. OLEHUTb TOUHBIN
YpOBeHb 3a6071€BaeMOCTHU IeJIUPUEM B OTeIeHUN
MHTEHCUBHOI Tepanmyu He MpefCTaBisSeTcs BO3-
MOXXHBIM M3-3a Pasauuuii B MCIIONb3yeMbIX UH-
CTpyMeHTaX CKPMHMHTA, TUIIAX OTHeNeHMIl UH-
TEHCUBHOI Tepanuu U BbIOOpKe MauueHTOB [5].
[MonMmaHMe TSKeCTU TeueHUs MaTOJIOTMYeCcKOro
npoliecca y NauyMeHTOB C MOAUTPaBMOI U XUPYP-
TMYeCcKOoii MMaTojorueii AT 3HaHMS MaToreHesa,
[JIaBHYIO POJIb IIPM KOTOPOM UTpaioT Takue ¢ax-
TOpPBI TIATOTeHe3a, Kak Hecneluduueckas BoCIa-
JUTe/bHAs peaklys, KOTOpas CONPOBOXIAETCS
BBIGPOCOM B CHCTEMHbII KPOBOTOK O0JIILIOTO KO-
JAMYecTBa MeAVaTOPOB BOCIATeHUs], COYTCTBYIO-
11ast KPOBOIIOTEPS U, KaK e€ Cyie[ICTBYUe, TUTIOKCHS,
a B JajJbHeleM, CJIeqyIOIii 3a TUIIOKCUEN OKAUC-
JIUTENIbHBIN OUCTPeCcCc, KOTOPble IPUBOASAT K Kile-
TOYHOMY HapyIIeHMI0 MeTaboan3Ma ¢ pa3BUTHEM
IucyHKUMY OPraHoB U CUCTEM OPraHoB [9].
IOuchyHKIMS UMMYHHOI CUCTEeMbI 06y C/IOBIN-
BaeT pa3BUTHME PA3IUYHOTO POAa HeOIarompusT-
HbIX MUKPOOMOIOTMYECKMUX COOBITHI, B TOM UMCIIe
CUCTEeMHOT'0 XapaKkTepa, UTO IPUHSTO XapaKTepu-
30BaTh KakK CeIcuc, a 3To, B CBOIO ouepelb, 3aMbl-
KaeT Kpyr MaToreHesa, MoaAep>KMBaIINIA U yCU-
JIMBAIOIIVIA TIPOSIBJIEHMS TTIOJIMOPTaHHO HelocTa-
TOYHOCTY U MMOBPEXAEHUS LIEHTPATIbHOM HEPBHOM
cuctembl [10]. IlpencraBieHHbIE pe3yabTaThl
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MO3BOJISIIOT NIPENIIONIOKNUTD, UTO U BOCIIAJIeHNe, U
HapyllleHs B CUCTEMe IeMOoCTasa, I0-BUAVMOMY,
UTPaIOT BKHENMINYIO PONIb IIPY BOSHUKHOBEHUU U
Pa3BUTKUM LeaUpusl, COPOBOXAAOIIETO KPUTUYE-
CKMe COCTOsIHMS. B ycioBusix sjaGopaTopuu GbUIO
0GHAPYKEHO, YTO KOHILEHTPAIs MPOKAIbIUTO-
HIHA C BBICOKMM ypoBHeM C- peakTMBHOTO 6eska
u NJI-6 B CHIBOPOTKE KPOBU MPU PA3BUTUN IEeIU-
pust 6bUTM 3HAUUTEJILHO BbIIIE, YEM Y TAI[MEHTOB
6e3 9TOr0 OCIOXKHEHMSI, UTO YKa3biBaeT Ha CBSI3b
MeXIy Da3sBUTHEM [Aenupus M MapKepamyu Cu-
CTEeMHOTO BOCIA/JIeHMsI, KaK NPy MHQEKIMOHHBIX,
TaK M IpU HeMH(EeKUMOHHBIX 3a060eBaHusIX [4].
IucbanaHc HeipoMeaMaTOpPOB, TAKUX KaK, JOIa-
MUH, y-aMMHOMAaCJ/ISIHasl KUCJIOTa, alleTUIX0/INH,
TaKKe BOBJIEYEHBI B ITMUOIIATOreHe3 neanpus. Jo-
MaMMH TIOBBIIIAeT BO30YyOMMOCTh HEIIPOHOB, B TO
BpeMs KaK y-aMMHOMAaC/IsIHasl KUCI0Ta U aleTuI-
XOJMUH UX CHMKAWT. [lncbanaHc OJHOTO WU He-
CKOJIBKUX M3 ITUX OMOJIOTMYECKU aKTUBHBIX Be-
IeCTB IPUBOIOUT K HECTAOWIIBHOCTY HEMIPOHOB U
HemnpeacKazyeMoit HeliporpaHcmuccun [4]. 36b1-
TOK JodaMMHa ¥ yMeHbIIeHMe aleTWIXOIMHA
TaKke aCCOLUUPYIOTCS C LeTUPUEM.

NMocnencreusa pemupus. Hecnenydbuueckuit
Oeaupuii B majaTe MHTEHCUMBHOI Tepanuu — pac-
MPOCTPaHeHHas] MeIMLIVMHCKasl MpobyieMa, Tpas-
MaTOJIOTUSI M XUPYPTUSI - 30HBI IOBBILIEHHOIO
pucka. Ilo maHHBIM JUTEPATyPHBIX MCTOYHUKOB,
YacTOTa Pa3sBUTUS AeNVpPUS B XUPYPIUM COCTaB-
nset 3,6-28,3%, Torga Kak y NaliMeHTOB C U30JIU-
POBaHHBIM IE€PEJIOMOM Gefpa MOXKET JOCTUTaTh
53,3% [7].

Ha Hacrosimuii MOMEHT M3BECTHBI Pa3HO06-
pasHble IOCIeACTBUSI OEeNUpus, Cpenyu KOTOPBIX
HaMOOJIBIIYIO 3HAYMMOCTD B IIPAKTUKE MMEIOT KO-
THUTVBHBIE DAcCTPOJICTBA, YAJIMHEHME CPOKOB
rOCIINTAAN3alM, TOBBIIIEHHAS JIETAIbHOCTb, B
TOM uYMCjIe TocjeonepalyoHHas, HeraTMBHOe
BAMSIHME Ha JJIUTEJbHOCTb KOTHUTUBHOTO Iedu-
I[UTa, MOTPE6GHOCTD B OOIIECTBEHHO afanTalun.

IMocnencTBUsIMM CTpecca MOTYT OBbITh Cepbes-
Hble HapyuleHMs] - aKTUBalus PeTUKYJISIPHON
dbopMauumM ¥ TUIOTAIAMO-TUIIOPU3APHON CU-
CTeMbl, IOBBILIEHVE AaKTMBHOCTM CUMIIAaTOajJpe-
HaJIOBOV CUCTEMBI, CTUMYJISILVS Keje3 BHYTPeH-
Hell cekpelLiu, TOPMOHaJbHble HapylleHus (Io-
BbILIIEHME YPOBHSI KaTex0JIaMMHOB, [JIIOKaroHa,
TUPEOTPOITHOTO TOPMOHA), HapylleHus] MeTabo-
JM3Ma, yBeJindeHue MoTpebHOCTH B KUCIOPOJIe CO
CTOPOHBI KM3HEHHO Ba>KHBIX OPraHosB [8]. JocTu-
>KeHMe afeKBaTHOTO YPOBHS cefaluy MPUBOIUT K
CHIDKEHMIO TOPMOHAIbHBIX Y MeTaboauvecKux
peakuuii Ha CTPecC; YCTPaHEHMIO TPEBOKHOCTH,

BO30yKaeHus, auckomdoprta. IIpy HemocTaTou-
HOI cemauuy MOTYT IMOSIBUTBCSI TaKue OCJIOXKHe-
HMSI, KaK HapyIIeHus CHa, ITOBbIIIeHHAsI BO30yaAu-
MOCTb, TP€BOXXHOCTb, &KUTALVS, TeJUPUIL, TTOBbI-
IIeHue MoTpPe6HOCTM B Kucjaopome. UpesmepHast
cefauysi MOKeT NMPUBOAUTD K HAPYIIEHNIO IbIXa-
HMSI, TUTIOTOHUY, 3aMeJlJIeHUI0 MOTOPUKM Kelry-
JOYHO-KUIIEYHOTO TpaKTa, HAPYLIEHUI0 CO3Ha-
HMSI, YBEIUYEHUIO NponokuTenbHocTy VBT [6].
CrnencTBreM HealeKBAaTHOTO TMOJAXO0AA K cemanuu
MalyieHTa SIBJISIOTCS 60J1ee IIUTeaIbHOe Ipe6hiBa-
Hue B OPUT, moBbIllIeHNe 3aTpaT Ha JiedeHue, I0-
CTTpaBMaTMuecKasi Jenpeccusi.

3aknroueHue. [lenupuii — cepbe3Hoe MOCIes -
CTBME, KOTOpOe COIPOBOXIAeT 3HAUUTEJbHYIO
YacTh MAI[MEeHTOB, IMPEeOBIBAIOIINX B OTAEIEHUNU
peaHMMaLU M MHTEHCUBHOI Tepanuu. BaxkHeri-
UMMM OCIOKHEHUSIMU eTUPUS SIBISIOTCS KOTHU-
TUBHbIE PACCTPOIICTBA U TOBbILIEHHAST JI€TaJIb-
HOCTb. HecMoTpst Ha ucnosnb3oBanue 3pGekTus-
HBIX METOJIOB CKPMHMHTra U MpOodUIaKTUYeCKUX
CTpaTeruii, JeJupuii OCTaeTcst OOHOI 13 Haubosee
aKTyaJIbHBIX ITPOOJEM COBpPEMEHHOI aHeCcTe3uno-
JIOTUU U peaHUMaTOJIOTUN.
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