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Axyooe I'onué Axoaposuu*
1. Camapxano oaseram mubbuém ynusepcumemu

THU33A KOIKOTU YUKUIIJIAPU BA ITATEJIJIO®EMOPAJIL

HOMYTAHOCUBJIUKHU KT/MPT-MOP®OMETPUK BAXOJIAL
AHHOTALIUA
Makcaa: Twuzza Komkoru (maTeiyia) YUKULOUIApU Ba MareuiopeMoparl HOMYTaHOCHOIHKHU
kommnbiorep Tomorpadus (KT) Ba marnut-pesonanc tomorpadus (MPT) €pnammuna mopdomerpuk
0axoJam yCyJulapuHy TH3UMIIAIITHPUIIT XaM/Ia KIMHUK aXaMHUSTHHU acOCIIaIll.
Matepuaan Ba ycyaaap: 2020-2024 iinnnap JaBoMya naTeiuia YMKHUIIY Ba naTessiodeMopa OFpuK
cuHapomMu Tamxucu Kyiunran 84 nadap 6emopuHuHr KT Ba MPT tekummpyB HaThxkamapu TaxJIwi
kwmHId. Mopdomerpuk napamerpiaap: TT-TI' macodacu, tubuodemopan Yk Oypuaru, naresia
6anananuk uHnekcu (Insall-Salvati), hemopan mukox 6ypuaru (sulcus angle), nmarenna kust Oypuaru
(tilt angle) Ba OucekTpuc odcer ynmuanau. Hatwxkanap KIMHUK KypcaTKU4Iap Ba AaBojall TAKTUKACH
OuslaH TaKKOCJIaHH.
Harmwkanap: TT-TI' macodacu 18 MM nan woxopu Oynran Oemoprnapia KalTaJaH YUKHUIIL
axtumosuturu 3.7 mapta rokopu (P <0.01) sxannuru anukinanay. [Taremna alta (Insall-Salvati >1.2) Ba
bemopan muKoK runoruiaszuscu (sulcus angle >150°) Oupranukna MaBxyJ OyiraHaa onepaTHBIN
JaBOJIAII KYPCATKUYM CE3UIIAPIH OILA/IH.
Xyaoca: KT/MPT wmopdomerpuk Oaxomnam mnateumiopemMopall HOMYTaHOCHOJIWUKHU —aHUKJIAIIL,
JaBOJIAII TAKTHUKACHUHH TAHJAI Ba JKapPOXJIUK KYpcaTKUWIapHHHU Oelruiamiga MyXuM JHarHOCTHUK
BOCHTa XUCOOJIaHATH.
Kanur cy3nap: natenna yukuiny; naremuiodpeMopan HOMyTaHOCHOIHK; MOP(HOMETPHSL; KOMITBIOTEP
Tomorpadus; marHuT-pezoHanc Tomorpadus; TT-TI macodacu; demopan mHMKOK; mMarenna
OanmanAIury; OucekTpuc opcer
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CT/MRI MORPHOMETRIC ASSESSMENT OF PATELLAR DISLOCATIONS AND

PATELLOFEMORAL DISPROPORTION

ABSTRACT

Objective: To systematize CT and MRI morphometric evaluation methods for patellar dislocation and

patellofemoral incongruence and to substantiate their clinical significance.

Materials and methods: CT and MRI results of 84 patients diagnosed with patellar dislocation and

patellofemoral pain syndrome between 2020 and 2024 were analyzed. Morphometric parameters

measured included TT-TG distance, tibiofemoral axis angle, patellar height index (Insall-Salvati),

femoral sulcus angle, patellar tilt angle, and bisect offset. Results were correlated with clinical findings

and treatment strategy.

Results: Patients with TT-TG distance >18 mm had a 3.7-fold higher risk of recurrent dislocation

(p<0.01). The combination of patella alta (Insall-Salvati >1.2) and femoral trochlear dysplasia (sulcus

angle >150°) significantly increased surgical intervention rates.
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Conclusion: CT/MRI morphometric evaluation is an essential diagnostic tool for identifying
patellofemoral incongruence, selecting treatment strategies, and determining surgical indications.
Keywords: patellar dislocation; patellofemoral incongruence; morphometry; computed tomography;
magnetic resonance imaging; TT-TG distance; femoral trochlea; patellar height; bisect offset

Axyboe I'onuo Axbaposuy’
1. Camapxanockuil 2ocyoapcmeenHvlil MeOUYUHCKUL YHUBEPCUMEeN

KT/MPT-MOP®OMETPUUYECKAS OHEHKA BBIBUXOB HAJIKOJIEHHUKA U
HATEJJIO®EMOPAJBHOM JUCHPOIIOPIIAN

AHHOTALIUA
Heab: Cucremarusanus MeTo10B MOPGHOMETPUUECKON OIICHKU BBIBUXOB HAJIKOJICHHHKA (T1AaTEIIb) U
nareuioemMopanbHOro Aucbananca ¢ MoMoInbio KommbioTepHoi ToMorpadun (KT) m marHutHO-
pe3onancHoit Tomorpaduu (MPT) u o6ocHOBaHNE UX KIMHHUYECKON 3HAUUMOCTH.
Marepuansl u Mmetoasbl: [IpoananusupoBansl pe3ysbratel KT u MPT uccnenoBanus 84 nauueHToB
C IUarHo3oM "BBIBUX CIIMHHOW Yamiedku" u "mareiiodeMopaibHblid 0051eBOM cHHAPOM" 3a Mepruos
2020-2024 rr. Usmepsumuch Mopdomerpuueckue mapamerpbl: paccrosaue TT-TI,  yron
THOMOpEeMOpaIbHON ocH, HHIEKC BbIcOThl maresusl (Insall-Salvati), yrom moaB3mommHoil wactu
OenperHoil koctu (sulcus angle), yron HakjIOHa MaTe/UTBl M CMEIIEHUE OUCCEKTPHCH. Pe3yibpTaThl
CpaBHUBAIIU C KIIMHUYECKUMHU ITOKA3ATEIISIMU M TAKTUKOH JICUCHHS.
PesyabTaThl: YcraHoBieHO, yTO Yy manueHToB ¢ paccrossuueM TT-TI Goxee 18 MM BeposTHOCTH
peunauBa B 3,7 pasa Beiiie (p <0,01). [Tpu couetanuu rumnoriasu Bucounoi Bnaaunsl (Insall-Salvati
>1.2) u 6enpenHoii Bnaauusl (sulcus angle >150°) nmokaszarens onepaTuBHOTO JEUEHUS 3HAYUTEIBHO
BO3pacTaer.
3akuouenue: Mopdomerpuueckas orenka KT/MPT  sBrsercs BaXHBIM JIHMAarHOCTHYECKUM
WHCTPYMEHTOM ISl BBISBIICHHS TMaTeIUI0(heMOopanbHOro JrcOanaHca, BEIOOpa TaKTHKH JICYCHUS H
OTIpeJIeIIEHUS] XUPYPTrHUECKUX TTOKa3aTeleH.
KiroueBble cjioBa: BBIBUX TaTeulbl; MareuiopeMopanbHas JUCHPONOPLUs; MopdoMeTpus;
KOMIIbIOTEpHast ToMorpadusi; MarHUTHO-pe3oHaHCHass Tomorpadus; Paccrosaue TT-TI'; BeicTyn
OepeHHON KOCTHU; BBICOTA CIIMHHOM KOCTH; CMEIlIeHNEe OMCCEKTPHCHI

KHUPHUIII

Twu33a Konkoru (mareia) YMKUILIAPH OPTOIIE/INS Ba TPABMATOJIOT U aMaTMETH 1A Te3-Te3 yUpaiIurad
naroJyiorusiapaa oupu 0yau0, aifiHuKca €11 Ba CIIOPTYM aXxoJiu ypracuaa KeHr tapkairas [1]. [lyné
aabuéTirapu MabJiyMOTIapura Kypa, rnaremia YukumuHuAT Wik Tapkamume 100 000 axonwmra
HucOatan 2.0-3.0 X0oJlaTHH TAlIKWII 3Ta/Id; €1 ciopTYMiIap/a 3ca Oy kypcarkuy 29 taraya Kytapuiaaan
[2]. V36ekucTonna ymly maTonoruAra IOMp TH3MMIAIITHPHITAH SMHIEMUOJOTHK MabIyMOTIAp
Xanuraya yekJiaHTaH Oyica-7a, pecrnyOiMka OpTOMenuss MapKa3jiapura MyposkaaTiap W calluH
o6 0opaéTranu KaJ1 STUIMOKA.

bupuHYm YMKUIIIaH KeHUH KalTagaH TUCIIOKAIUs 3XTUMoJUTHTH anaduétinapaa 17% nan 50% rada
0axomanagu [3]. IllyHwHrmek, gaBojaHMaraH €K HOTYFpH OaxojlaHraH —maremutodemMopat
HOMYTAHOCHOJIMK Y30K MYJJIaTJIA acopariap — nareutogeMopan apTpo3, XpycTaib IMUKACTIAHUIITN
Ba (PYHKIIMOHAT HOTHPOHJIMK — Ia OJHO KeTUIITH MyMKUH [4].
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Cyurru yH wwummkaa xommbiotep tomorpadust (KT) Ba marnut-pesonanc tomorpadusi (MPT)
ycyiiapu TH33a OYFUMH TMATOJNOTHSUIAPMHU TaIIXMCIalia ToOopa MyXuUM poJib  YiHaMOK/a.
MopdomeTpuk O6axonamn — sbHU CYySIK-OYFUM TY3WIMaJapUHUHT MUKJIOPHH YIUOBIApU — aHATOMHK
HYKCOHJIaDHHM aHMKJIAL, XappOXJIMK KYpCaTKHMWIapUHM OeNrujam Ba JaBoJjialll HaTHXXKaJlapuHU
HPOrHO3JAIIIA FOKOPH AUArHOCTUK axaMusTra ara [5].
Ma3skyp TaAKMKOTHMUHI Makcagd — TH33a KOIKOFM 4YMKHMIUIApU Ba maTeiuiopemMopan
nomytanocubmukan KT/MPT épmamuma mopdoMeTpuk Oaxoail yCyJUIapuHU TH3MMIIAIITHPHIIL,
acoCHil YI4OB mapaMeTplIapuHU KIMHHUK KypcaTKu4iap OWiaH OOFMUKIMIHMHM TaxJWI KWIKII Ba
JaBOJIall TAKTUKACHHY TaHJIAIIA TUArHOCTUK MEbEPIIAPHU aHUKJIAIIJaH nOOpar.
MATEPHAJI BA YCYJUIAP
TaakukoT qu3aiiHu Ba 6GemopJiap
PerpocnextuB-npocnekTuB Taxmumid Taakukorra 2020 iiun saBaph — 2024 i 1exadbpb opauruaa
pecry0iarKa OpTONENUsA-TPaBMATOJIOTUS KIMHMKACUIa MYypO’KaaT KWIraH, HaTejula YMKHUIIM Ba
nateuiopemMopan OFpUK CHUHAPOMHU TalIXWUCH Kyhunran 84 Hadap OEMOpPHHHI MabiyMOTIapu
KUPUTUIIH.
Kuputuim me3onsiapu:

o [Ilaremna OuprHYM €K KailTalaH YUKUILIN TaCAUKJIAHTaH OemMopIiap

e Kiunuk x¥ypuk Ba mHCcTpy™meHtan ycymtap (KT Ba/€éku MPT) Oyiindya mnatermtodemopan

HOMYTaHOCHOJIMK aHUKJIaHTaH

e 14-55 ém opanuru

e TYIMK peHTreHOJOIMK MabJIyMOTJIap MaBXKYJIUTH
Yukapuiu Me30HJIapu:

e Illukact BakTHIa TH33a OVFUMUHUHT €HMa-EH jKapoxaTiiapu

e ABBajJlaH YTKa3WIraH >KappoXJIUK aMalueTiaapu

e Tuzza 6yruMH peBMaTHK NaTOJIOTUSICH
bemopnap émm 14 man 51 €mrava (Yprauya 26.4 £ 8.2 viun) 6ynu0, mymnapaan 51 wvadapu (60.7%)
apkak, 33 Hadapu (39.3%) aén >nu. bupuaun wnkum 58 Hadapma (69.0%), kaiiragan gukum 26
Hadapaa (31.0%) kaiig sTunau.
HNHcTpyMeHTaJ TEKIIMPYBBJIAp
KT texkmupyBu: 64-katnamnu mynstuaerektop KT yckynacuaa (Siemens Somatom Definition,
I'epmanns) yrrkasunau. TexHuk mapamerpnap: kecuM Kamuuiaura 1.0-2.0 mm, nuta 1.2, 120 kB,
aBTO’Kcno3uuus HazopaTtu (100-250 MA). Akcuan, caruTrai Ba KOpoHap peKoHcTpykuusuiap 0.5 MM
KaMMHIMKAa Taii€épianau. bapua Ttekmupysinap Oemop €TraH xojaTaa, TH33a OYFUMHM HEHTpas
MO3UIUsAA aMajra OIIUPUIIIH.
MPT rexmupysu: 1.5T maraut-pezonanc tomorpad (Philips Achieva, Hunepnanaus) na cranagapt
TH33a KaTymkacu épaamua yrkazwian. Unutatunrad kerma-keraukiap: T1-BU (TR/TE=500/15 mc),
T2-BU (TR/TE=4000/80 mc), T2-STIR (TR/TE=4000/60 mc, TI=150 mc), PD-FS (mpoton 3uunuru
— &ram Oocwum). Kecum kanuumuru 3.0-4.0 MM, matpuina 256x256, FOV 160-180 mm.
Mop¢omerpuxk napamerpJiap
Ymly TaIKMKOTAa Kyiuaaru MoppoMeTpuK napameTpiap Yirdanu:
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1. TT-TT macodacu (Tibial Tuberosity — Trochlear Groove distance): Tu6uan ty6eposurac (TT)
Mapkaszuaad gemopan mukok (TG) sHr uyKyp HyKTacuraua ropuzontai Macoda. KT na ukku akcuan
KECHM yCTMa-yCT Kyiuu opkanu yinyanad. Mesép: 10-15 mm.

2. bucektpuc ogcert (Bisect Offset): demopan MUKOK MapKa3H Ba NaTEJUIAHUHT TOPU3OHTA YPTacu
opacunaru macoda. Mebép: <6 MM Meua KOHIaIIyB.

3. ®emopa LUKOK Oypuaru (Sulcus Angle): ®emopan MMKOKHUHT MEIMAJT Ba JIaTepall 103ajlapuHu
YU3raH WKKA YH3WKHUHT yupamuim Oypuarn. Mebép: 130-145°; 150° naH roKOpH — HIMKOK
TUIOIUIa3UsCH.

4. IMaTeana kus oypuaru (Patellar Tilt Angle): Ilarennanunr opka 103acuHu GpeMopant HIMKOKHUHT
TOpU30HTAN YKUra Hucbaran oypuaru. Menép: <15°.

5. Narenna Gananaiauk uHaexcu (Insall-Salvati unnexcm): Ilaremma Goitmamu (lig. patellae)
Y3YHJIMTHHH Maresiia Oananmrura Hucoatu. Mewép: 0.8-1.2; >1.2 — maremnna alta.

6. Konrpyenuus 6ypuaru (Congruence Angle — Merchant 6ypuarm): Ilaremianunr dhemopan
HIMKOKIAry oiinamum Oypyaru. Akcuan kecuma yaaanaud. Mew€p: -6° gan +6° rava.

CTaTHCTHK TAaXJIHJI

Masnymornap SPSS Statistics 26.0 (IBM, AKII) mactypuna taxiaun kwiusau. [lapamerpuk
MabIyMoTIap yuyH Student t-TecT, mapameTpuk Oyimaran Mabiiymoiap yayH Mann-Whitney U-tect
HIUTATHIAN. Y3apo GormuKiMK Pearson Ba Spearman Koppersmust KOd(pGUIMEHTIApH OPKaIH
anukanau. @apk p<0.05 1a CTaTUCTUK KUXATIAAH aXaMUSTIN 1e0 XUCOOIaH Iu.

HATHUXAJIAP

MopdomMeTpuk nmapaMeTpJIAPHUHT TAKCHMJIAHUIIN

84 nadap 6emopuunr KT Ba MPT taxnuiu Hatuxanapu Kylugaruya:

TT-TI macodacu ypraua 17.4 + 4.8 MM HE Tamkwi 3Ta4. 18 MM JaH 10KopH Kypcatkud 38 Hadap
o6emopna (45.2%) anuxnangu. Mewépaan okopu TT-TI' Ba Kailitagan 4MKuUII ypTacuga CTaTUCTUK
KUXATAAH UIOHWIH OOFUKINK aHuktanau (r=0.61, p<0.01). TT-TT >18 mm 6ynran 6emopnapaa
KalTaJaH YUKHII SXTUMOJLTUTH 3.7 Gapobap roKopu OYIau.

demopai WUKOK Oypuaru (sulcus angle) ypraua 143.2 £ 9.6° uu Tamkun >tau. 150° gaH roKopu
KYypcaTKud — IIMKOK Tunormasusick — 22 Hadap Oemopma (26.2%) anuknangu. I[lIukok
TUIIOIIA3UsACH aHMKJIaHTaH OeMopIiapaa nateia alta (Insall-Salvati >1.2) Guian 6Gupranukaa yupamu
68.2% HM TaIKUI 3TAM Ba Oy rypyx/Ja )KappoXJIMK JaBojam Kypcatkuuu 81.8% ra etau.

IMaTtenna 6ananpiauk unaaexcu (Insall-Salvati) praga 1.08 + 0.18 uu Tamkun >tau. [Tatemna alta
(>1.2) 29 nadapna (34.5%), vopma 51 nadapna (60.7%), naremna baja (<0.8) 4 nadapna (4.8%)
aHUKJIaH/I!.

IMaresana Kusi Oypuaru yprava 18.6 = 6.4° au Tamkwun >tau. 20° nax wokopu Kypcatkud 41 Hadapaa
(48.8%) anuxyianau. Kus Oypuak Ba CUMIITOMAaTHK OFPUK MHTEHCHUBIIMTH ypTacuaa yprada Kydjaaru
oornmukuk anuktanau (1=0.44, p<0.05).

Bucextpuc ofcer ypraya 7.2 £ 3.1 MM HU TamKWI 3TAU. 6 MM JJaH I0KOpU KypcaTkud 52 Hadapaa
(61.9%) anuxmnanam, Oy JaTepal naresia HaBaTJIAUTyBUHUHT KEHT TapKaJTaHJIUTHHU KypcaTaiu.
KoM0uHUpJ/IaHTaH HYKCOHJIAP Ba YJAPHUHT KJIMHUK aXaMHATH

VY4ra Ba yHIaH OpTUK MOP(QOMETPHUK MapaMETPHUHT OUp BaKTJa MATOJOTHK KYpPCATKUY KYPCATUIIN
31 nadapna (36.9%) anuxnanau. by rypyxna:
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o Kaiitanan ynkumn — 22 Hadap (71.0%)

o Kappoxyuk naBosam — 27 Hadap (87.1%)

e MPT na xpycrans mukactianuma — 19 vadap (61.3%)
bup éxu MKKM mapaMeTpHUHT MAaTOJNOTHK KypcaTkud kypcatuiu 53 nadapaa (63.1%) anuknanau. by
rypyXJla KOHCEpPBAaTUB J1aBOJIall camapagopiauru 72.4% HU TallKui 3TIU.
MPT xpycrajb 0axo1am HATHKAJIAPU
MPT na xpyctanp xonatu Outerbridge knaccudukanuscu acocuaa 6axoianu:

e Grade 0 (Hopma): 38 Hadap (45.2%)

e Grade I-11 (cupr y3rapumm): 31 nHadap (36.9%)

e Grade HI-1V (uykyp mmkactiaanum): 15 Hadap (17.9%)
Grade I11-1V mukactnanumm aHukanran oemopiapuusr 86.7% na TT-TT macodacu >18 mm Ba/Eku
sulcus angle >150° kaitx >Triaam, 0y MOP(GOMETPUK HYKCOHJIAPHHHI XPYCTadb IMHKACTIAHHUIIN
PUBOXKIIAHUIINUIATH POJTUHU TaCTUKIANIH.
MYXOKAMA
Onunran Hatwkamap myHH kypcaraaukd, KT/MPT-mopdomerpuk Oaxonamn mnareuiodhemMopat
MATOJIOTUSIHUHT MATOT€HE3WHU aHUKJIAll, POrHO3 Oenruiail Ba JaBoJiall TAKTUKACUHU TaHJAIIIa
MYXHUM YpHHTIa 3ra.
TT-TT' macodacu mnaremnopemMopas HOMYTAaHOCHOJMKHUHT SHT aHUK MOP()OMETPHK ME30HH
cudaruna anabuérnapnaa keHr TaH osuHrad [6]. busHunr rtaakukotumuzma TT-TT >18 wmwm
KYpCaTKU4M KalTaJaH YUKHUII SXTUMOJUTHTHHK 3.7 Gapobap ommpranu aHukanam, 0y Dejour H. Ba
oomkanapaunr [7] mabaymotiapu (3.5 6apobap) Ouinan Moc Tymaad. Y0y KypcaTkud sKkappoXIiuK
KYpcaTKu4uu — XycycaH THOWan TyOepo3WTacHH Meauaau3anus KUJIUIl aMaauéTh Y4yH —
Oenrunaniia MyxXuM poJib YiHaNIH.
®demopan mukok runomiasuscu (sulcus angle >150°) matonoruk TT-TI' Ba matemuia alta Guman
Ouprajgvkaa MaBXyJ OyiraHmard Kym OMHIIIM HYKCOH XosaTk Batepor (watershed) cudarumga
taBcu(aanaau [8]. Bu3HMHT MabiyMOTIapuMu3ra Kypa, IIyHIaiH KOMOHWHAIMSIA KapPOXJIUK
naBosiam 3apypatd 81.8% ra eramu. By Goutallier D. Ba xammyammudmapaunar [9] "akcuan
TPOXJIEOIUIACTUKA (pemMopall HIMKOK T'MIoIUIa3usicuaa OMpUHUM HaBOarna KypuO YUMKWIUILN JIO3UM'
JieraH TaKIuQIapuHu KIUMHUK KUXATIAH TaCTUKIaiIu.
[MTaremna xust OypuarmHUHT ok (>20°) CUMITOMATHK OFPUK WHTEHCUBIUTH OWIIaH ypTada
koppemsinust (r=0.44) xypcatau. By HucOaraH macT KOppensius dXTUMON Kusi OypuYaKHUHT ENFH3
Kypcatkud cudaTuaa KIMHUK OeNTWiIapHU TYIIYHTHPUIIAA YEKJIaHTaH dKaHJIUTUHU, Oalku Oolka
napaMerpiiap Ousan Oupraiaukiaa 0axoJaHHILIN 3apypPIUTMHU OUIAUPAIH.
MPT xpycranp Oaxonamu HaTwkamapu myHu Kypcaraauku, Grade [1I-1V mmkactnanumm
MOp(hOMETPUK HYKCOHJIAp OWIaH Ky OOFJIaHTaH Ba YHHM JpTa aHHWKJIAIl — KOHCEPBATHB EKU
OIepaTHBIIM TAaKTHKA TaHJAIIIa — KaTTa aMalinii axamusTra ara. Mocc P. Ba xammyasmuduapu [10]
KypcaTraHueK, XpyCcTalb MIUKACTIAHUINU Aapakacd (DyHKIMOHAN HATHO)KaJapHU MPOTHO3JAIA
MYCTaKWJI OMMJI XUCOOJIaHA IH.
TagKMKOTHUHT YeKJIOBIApU: HaMyHa XaKMH HucOaTaH KH4HMK, Oapuya Oemopiap Oup MapkasaaH
ONIMHTaH Ba Yyprada Ky3aTyB myqaatu 18 oif Ownan dekinanrad. KelwHrH TagkukoTiapia Kym
MapKasJii Ba 30K MyJJIaTJI Ky3aTyB MabJIyMOTJIapu 3apyp.
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XVJIOCA

1. KT Ba MPT mopdomerpuk Oaxomam Tu33a KONKOFM YUKHUILIApU Ba MaTeiuiopemMopai
HOMYTaHOCHOJIMKHUHT aHATOMUK aCOCIIAPHHY aHUKJTAIIIa FOKOPH JUATHOCTUK aHUKJTHKKA JTa.

2. TT-TT macodacu 18 mm gan rokopwu, sulcus angle 150° nan rokopu Ba Insall-Salvati uaaexcu
1.2 nmaH I0KOpU KypcaTKUwiap OWprajvuKaa MaBxXya OYIraHH >KappOXJHUK JaBOJAITHHHT
HILOHWIM ME3OHH XUCOOIaHaIu.

3. Y4 Ba yHAaH OPTUK MOPGOMETPHK NapaMETPHHUHT MATOJOTHK KYPCAaTKWY KYpCATHUILIN
KaiTagaH YUKUAII OSXTHUMOJUIMTHHHM CE3WJIApid OMIMpPagd Ba KOMIUICKC JKappOXJIUK
TaKTUKACHUHHM Taynad dTaju.

4. MPT-xpycrans 6axonamm MOpGOMETPUK TaxXJIH OuinaH OMpraiukaa YTKA3UIUIIH OEMOPHH
JaBOJIAII TAKTUKACHMHHU WHAWBUAyaT aHUKJIAIITA, Y30K MYIIATId MPOTHO3HU SXIIWJIAIITA Ba
apTpO3 OJIMHM OJIMIITa UMKOH Oepajiu.

5. TamxXuCHHUHT CTaHAAPTIAMTHPUITAH MOPPOMETPUK MPOTOKOJIMHUA aMaTUETTa YKOPUH ITHII
MaMJIakaTUMH3[a ymi0y NaTojorus aBojiall cU(aTUHU OIIMPHUIN YYyH 3apypuil Kaaam
xucoOaHaIu.
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