MHWHUCTEPCTBO 3/IPAOOXPAHEHU A PECITYbJIMKU BEJIAPYCbH

YTBEPXIAIO

[TepBblii 3amecTuTesb MuHUCTpA
J.JI. IluneBu4

«_» 2012 r.

Peructparmonnsiit Ne 063-0412

METOJA BBISABJIEHUA ATPO®UU CTEHKH 3ATHUX
BOJIBIIEBEPIIOBBIX BEH ITPU BAPUKO3HOM BOJIE3HU

HHCcTpyKIKs 10 TPUMEHEHUIO

Yupexnenusi pa3padoTUuKm:
Yupexaenue oopa3zoBanusi «ButeOCKkuil rocy1apcTBEHHbIN opaeHa JpyKObI

HapOJI0B MEJUIIMHCKU YHUBEPCUTET)
ABTOPBI: KaHIUIAT MEIUIIMHCKUX HAYK, JoueHT  Cymkos C.A.,
KaHAuAaT MeauiuuHckux Hayk Kopooos I'. /1.,

JOKTOP MEIUIIMHCKUX HayK, ipodeccop Msnener O./].

Butedck, 2012



B HacTosIIIe HHCTPYKITUH 110 MPUMEHEHHIO U3JIaraeTCss METOJT OIICHKU
COCTOSIHHSI CTCHKH 32/ THUX OOJIBIIIEOSPIIOBBIX BEH Y MAIIHCHTOB C BAPHKO3HOMN
OOJE3HPI0 HIDKHMX KOHEYHOCTEM W  WHIWBHAyaJIu3alMk  BbIOOpa
ONTUMAJIBHBIX METOJIOB OIIEPATUBHOTO N KOHCEPBATHBHOTO JICUCHUS.

IIpumeHeHne  MeToda  OICHKHM  COCTOSHHS ~ CTCHKH  3aJIHUX
00JIbIIEOEPIIOBBIX BEH y TNAlMEHTOB C BApUKO3HOW OO0JE3HBIO HUKHUX
KOHEYHOCTEH, W3JIOKEHHOTO B HACTOSAIMIECH WHCTPYKIIMH, BO3MOXXHO B
XUPYPTUYECKUX OTACIICHUSIX aMOYJATOPHBIX M CTAIMOHAPHBIX YUPEIKISHUN

3ApaBOOXPAHECHUS BCEX YPOBHEM.

HEPEYEHBb HEOBXO/IMMOI'O MEAULUHCKOI'O
OBOPYJIOBAHUA

1. YapTpa3ByKOBOW  CKaHep, OCHAIICHHBIM  JUHEWHBIMH WU
KOHBEKCHBIMHU JaTdhKaMu ¢ pabouei dacrorou 3,5-5,0 MI'm m 7,5-10,0
MI', TO3BOJIAIOIMN TPOU3BECTH CEPOIIKATBHYI0 BU3YAIM3ALUIO COCYIIOB,
[[BETOBYIO JOMNILIEpOTpaduio.

2. MenuuuHCKYE BECHI.

3. Poctomerp.

4. TlepcoHaNLHBIN KOMIIBIOTEP, MpOTrpaMMHOe oOecrieuenne Microsoft

Office 2003-2007 r. (mpunoxenue Excel MS nro6oit Bepcun).

IHHOKA3AHUA K IPUMEHEHUIO
O1eHKa COCTOSIHUS CTEHKH 3aIHUX OOJIbIIe0EpIIOBBIX BEH Y MALUEHTOB

BAPUKO3HOU 00JI€3HBIO HX)KHUX KOHEUYHOCTEH.

ITPOTUBOINIOKA3AHUSA K IPUMEHEHHUIO

HpOTI/IBOHOKaBaHI/ISI K MPUMCHCHHUIO OTCYTCTBYIOT.



OIIMCAHUME TEXHOJIOI'MA UCITIOJIB3OBAHUSA METOJA
1 3tan. COop aHaMHe3a U KJIMHHYECKOe 00C/IeJ0BaHNE MAIMEHTA.
COop anaMHe3a W KIMHHYECKOE OOCIIeIoBaHUE TIPOBOJUTCS TIO
OOILIIETIPUHATHIM METOJIMKAaM, TPU OTOM PETUCTPUPYIOTCS CIEAYIOLIUE
MOKa3aTeau: II0J, BO3PACT, BUJ TPYAOBOM NEATEIbHOCTH, OMPEACIACTCS
KIMHUYECKUM KJlacC 3a00JIeBaHUs B COOTBETCTBHM C MEXIyHAPOIHOU
kiaccudpukanueit CEAP (Tabnuia).

Ta6muna — Pazaen | «kKimmandeckas kinaccuduxanus» MexayHapoIHON
KJIacCCU(PUKAIIMM XPOHUYECKHX 3a00JICBaHUN BEH HIDKHUX KOHEYHOCTEH

(CEAP)
Knuanueckuit kiace Knuanyeckue nmpusHaku
Kiacc 0 (C 0) OtcyTcTBUE CUMOITOMOB 0OJIE3HU BEH
MIPU OCMOTPE U NaIbIAINU
Knacc 1 (C 1) Teneanruskrazumu WU
PETUKYJISIPHBIE BEHBI
Kinacc 2 (C 2) Bapuko3Ho-paciimpeHHbI€ BEHbI
Kiacc 3 (C 3) Ortek
Kinacc 4 (C 4) Kosxnbie U3MEHEHUS,

0o0yCJIOBJICHHbIE 3a00JIEBaHHEM BEH
(mUrMeHTanus, BEHO3HAas JK3eMa,

JIATIOIEPMATOCKIIEPO3)

Kiacc 5 (C5) KoxxHble  M3MEHEHMS, YKa3aHHbIE
BBIIIE, U 3)KUBIIAS S3Ba

Kiacc 6 (C 6) KoxxHble  M3MEHEHMSs, YKa3aHHbIE

BBIITIC, 1 aKTHUBHAsA A3Ba

JIisi  manMeHToB € BAapUKO3HOM  OOJIE3HBIO  PETUCTPUPYIOTCS
KIIMHUYECKUE Ki1acchl 2—6. KiimHndYecKkue KJ1acchl 5-if 1 6- 00beIUHAIOTCS B
OJIMH KJacc, T.K. B HUX BKJIIOYAIOTCA MAaIMEHTHI ¢ OTKPbITOHN (kiaacc — C 6) u
3akuBIIen Tpoduueckon sa3Bou (kimacc — C 5).

Ha ocHOBaHMM oOmpefeneHHbIX MoKa3zareled pocra U Beca

: 2
paccuutbiBaeTcs nHaeke Ketne mo ¢popmyne: macca tena (kr) / poct (MeTp)

2 3Tan. YJabTpa3ByKOBOe HCCIed0BaHNe IJIyOOKMX BeH.




VY apTpa3ByKoBOE HCCIEAOBAHUE MOAKOJICHHONW M 33aTHUX OOJIBIIEOEPIIOBBIX
BEH MPOBOJUTCS MO OOMICIPUHATOW METOJUKE C HCIHOJb30BAHUE IIBETOBOTO
JONIIJIEPOBCKOTO KAapTUPOBAHHUSI, MJIA BBISBICHUS PETPOrPAIHOrO KpPOBOTOKA
KpOBH, ONpENEIsIEMOr0 MNpH MOMOIIM  TPAIALMOHHOW  NPOKCUMAIBHOU
KOMITPECCUOHHOU MpoObl. CTENneHb PETPOrpagHOro KPOBOTOKA OIPEACINSIETCS IO
€ro MPOTAKEHHOCTHU:

1 cremeHs — peTporpagHbii KpPOBOTOK pPACIpPOCTPAHAETCS OO T'PAHULIBI
MEXK]ly BEPXHEN U CPEAHEN TPETAMHU T'OJICHHU.

2 CcTeneHb — PETPOrpajaHblil KPOBOTOK pPAacCHpOCTPaHSETCS 0 T'PaHULIbI
MEXKy CPEIHEN U HUKHEU TPETAMU T'OJICHU.

3 cTeneHb — PEeTPOrpagHblii KPOBOTOK PACIPOCTPAHSACTCS HUKE T'PAHMIIBI
MEXKy CPEIHEN U HUKHEU TPETAMU T'OJICHHU.

3 sran. CucremMaru3anusi ¥ KOAUPOBAHHME MOJYYEHHBIX HAHHBIX IS
NPOBEJCHNUS PAaCYeTOB.

JIns  pacdyeToB HMHAMBUAYAIBHBIX 3HAYEHUM MCIIOIB3YETCS YPaBHEHHUE
JIOTUCTUYECKOU PETPECCUM:

Y=exp(-9,980304 + 1,568274%*X, - 2,774828*X, + 0,1904296*X; +
2,349024*X, + 0,2114807%Xs - 1,4449081*X;) [ (1+ exp(-9,980304 +
1,568274%X, - 2,774828*X, + 0,1904296*X; + 2,349024*X, + 0,2114807*X5 -
1,4449081%*Xs)

rae

X1 — KOJI CTENIEHU HEAOCTATOYHOCTH PETPOIrPaTHOTO KPOBOTOKA;
1 crenens — 1;

2 cTelneHn — 2;

3 crenens — 3.

X, —xoxa noisa (1 — My 4uHbl, 2 — KEHITUHBI);

X3 — Bo3pacTt (yKka3bIBaeTcs B roj1ax);

X4 - KO BUJA TPYIOBOU EATENBHOCTH:

YMCTBEHHBIN TpyAa — 1;

buznueckuit Tpya — 2.

Xs — unaekc Ketne (ykaspiBaeTcsi B aOCOMOTHBIX U(Ppax)
X — Ko knuHIYeckoro kiaacca mo CEAP:

Cc2-1;



C3-2;
C4-3;
C5-6-4.
4 stan. Ilposenenue pacueros Ha IIK u oneHka pe3yabTaToB.

JIns pacueToB MHAMBUAYAIBHBIX 3HAYECHHUU 110 YPABHEHHUIO JIOTHUCTHYECKOMN
perpeccuy MOKHO HCIOJb30BaTh mnpuioxenne Excel MS moboit Bepcun. Ha

MIEPBOM 3Tare HeoOX0UMO CO3aTh MPOCTYIO AIEKTPOHHYIO TAOIHITy IO 00pasily
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1 | OaHHbIX (>RGN notoka NB koA nona| BospacT | geATensHocTu | Ketnw | CEAP 3HAYEHWA aTpochui

2 1 [O-sa N.N 1] 2 53 1 27,89 3

3 2 O-sa B.U 0 2 50 1 32,87 5

4 3 O-va N.B 1 2 37 2 34,21 3

5 4 Ew g 0 2 50 2 27,59 3

6 5 3-aa HK 3 2 53 1 32,45 4

7 6 K-an 'H 0 2 37 2 25,50 2

8 7 M-k T.T 0 3 41 2 22,49 3 I

9 8 W-as EA 1 2 59 1 29,30 4

10 9 A-sa LA 2 2 53 2 27,14 4

11 10 Ao '.B. 2 2 48 2 34,06 3
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Puc. 1. Dnextponnas tabnuia. BBoa moaydeHHBIX JaHHBIX

OOs3aTenpHBIE NI 3amojiHeHHs Tpadbl pas3MermiaroTcs B crondmax A-J.
CTpoku TaONMIBI 3aMOJHAKOTCA MO Mepe oOcienoBaHus MmarueHToB. Kaxmas
CTPOKa COJEPXKHUT SUCUKH JIJI PacueToOB MpeCKa3aHHBIX 3HaueHui (crosoder |) u
OIIEHKH TpeJcKa3aHHbIX cocTossHMM (cTonber J). B sueiiku C-H BHOCATCS naHHbBIS
10 KaKI0OMY TanueHTy. [1o 3TuM 3HaueHusM ¢ MOMOIIBIO MPOIEAYPHI «PaCUeT 10

3aJJaHHOM (PYHKIIMM MOJIb30BaTENsD» OYIAYT MOJY4YEHbl KOHKPETHBIC 3HAYCHUS JIs



KaXkioro namuenTa. [[s pacuera 3HaueHuil B sstueiky |12 BpydHyr0 WM C HOMOIIIbIO

MacTtepa QyHKIUN 3amuChIBaOT hopMyity (puc. 2):

=EXP(-9,980304+1,568274*C2-

2,774828*D2+0,1904296*E2+2,349024*F2+0,2114807*G2-

1,4449081*H2)/(1+EXP(-9,980304+1,568274*C2-
2,774828*D2+0,19904296*E2+2,349024*F2+0,2114807*G2-1,4449081*H2));
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1 fawHex| & MO notoka MNB ko nona | Bo3spact | aeAtensHocTn | Ketnu CEAP 3HAYSHWUA aTpocum
2 8 |Oeann 0 2 53 1 27.89 3 0,1620
3 9 |OsaBW. 0 2 50 1 32,87 5
4 10 [O-wa N.B. 1 2 37 2 34,21 3
5 11 (BN 0 2 50 2 27.59 3
6 14 |3-aaHK 3 2 53 1 32,45 4
7 19 |K-aal H. 0 2 37 2 2550 2
8 27 |MkTI. 0 3 41 2 22,49 3 1|
9 41 |W-anEA. 1 2 59 1 29.30 4 [
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Puc. 2. Onexrponnas Tabauma. Beoa ¢hopmys

Pacuetnyto ¢popmyiny MOKHO BHECTU B BBIICJICHHYIO SUEHKY, BHOCS 3alUCh

HEIMOCPEJICTBEHHO B CTPOKY ¢opmydn. [Ipu 3tom 3amuchk Ghopmysnsl MOXKET OBITH

HpOHBBeHeHaTOHBKOaHTHHﬁCKHLIaH®aBHTOM.

Ecin Heo0XoauMO TPOBECTH paCUEThl

JJI1  HECKOJIBKHX IIaIITMCHTOB,

MOBTOPHO 3amucath (OpMyiIy B HIDKENEXKAIIHe SYEeHKH MOXKHO C IMOMOIIBIO

CTaHAAPTHOM TPOULEAYphl TMepeTacKUBaHUs U3 MepBoM sueiiku 12 (mpouemypa

aBTO3aIOJIHCHUS ).

Bce pacdersl OynyT mpoBefeHbI aBTOMAaTHYECKH Cpasy K€ MOcie 3alucu

bopMyIIbl B SUCHKHU.



C uenpto oOneryeHus: BU3yaln3aliy MOJYyYSHHBIX pPacUETHBIX 3HAUYCHUU, B
rpade J MOXHO clenarb 3amuch, KOTOpas IO YCJIOBHIO OyJIeT CpaBHUBATH
NOJydeHHbIE WHAMBUYalIbHbIC 3HAYEHHUS C TOYKOH OTCEUCHHsI, PACCUMTAHHOU C
nomouibto ROC-ananuza, W TakuM 00pa3oM OLEHHBATh KaXAbIH Cilydail Mo
BEPOSTHOCTH Haluuus arpopuu y mManuMeHTa. TOYKOM oOTcedeHus: sBIsSeTCs
3HayeHue — 0,3425 (IIpunoxenue). s 3Toro B ssueiky J2 (Mam HENMoCcpeACTBEHHO
B CTPOKY (opMy) 3alUChIBAETCS YCJIOBHE, KOTOPOE€ IOTOM MOXHO Oyner

MPOTSIHYTh M Ha HIDKEIeKalue ssueiku (puc. 3):

=ECJIN(12>0,3424;"aTpodus ectn' ;' Her')

B pesynbraTte, Bce MOJIyd€HHbIE 3HAYEHHS, KOTOPHIE OKAXKYTCS MEHBIIIE
3HadyeHus To4yku otcedeHus (0,3425) OyayT OTHECEHBI K T'pYINE MalMeHTOB 0e3
aTpoduu. 3HAYCHUS pPaBHBIC WM TPEBBHINIAIOIINE TOUYKY OYIyT OIIEHEHBI Kak,
IpUHAJJISKAIINE MAalMeHTaM ¢ aTpodueil CTeHKH 3aJHUX OOJbIIeOepIOBbIX BEH

TyOOKHX BEH.

Crpoxka popmyn

Macrep dbyHKIMIT

12 - fe | =ECNM{12>=0,3425;"aTpodma ecTe";"HeT")
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HoMep Koa ctenexn Kon Buna . ...
110 Gage SHO. HEAOCTATOUHOCTH 1 o gospact TpynoBoi HReke | o no MpenckasanHble | PacyeTHeIl TR [En-
AaHHL peTporpaaHoro fesTenLHOCTH Ketne 3HaYeHUA no atpochni T

. notoka B

2 8 |Osalll 0 2 53 1 27.89 3 0,1788 HeT

3 9 O-BaBW 0 2 50 1 32,87 5 0,0192 HeT

4 10 |Od-Ha J.B. 1 2 37 2 34.21 3 0,6642 arpodma ectb

5 11 Eun 0 2 50 2 27.59 3 05473 arpodma ectb

6 14 3-aaHK 3 2 53 1 3245 4 0,9370 aTpodma ecte

7 19 [KaalH. 0 2 37 2 2550 2 02170 HeT

8 27 |MkTI 0 3 41 2 2249 3 0,0046 HeT

9 41 [WasEA 1 2 59 1 2930 4 0,5099 PODITES

10 42 |A-sallA 2 2 53 2 27,14 4 091

11 43 |A-ko[.B. 2 2 48 2 34,06 3 0
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Puc. 3. Dnexrponnas tabnuna. OneHka pe3yiabTaTa
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IIpumep 1

[Tarmuent f. ITon — xenckuil. Bo3pact — 53 roga. TpyaoBas neaTenbHOCTD —
busuaeckuit Tpyn. Unnexc Kerne — 27,14, Knuanuecknii kimacc — C 4. CteneHb
PETPOrpaiHOro KpOBOTOKA — 2 CTENEHb.

PacueTtHoe 3HaueHue noructudeckoi perpeccuu (Y) — 0,9135.

3akirouenue. imeercst atpodust CTeHKH 3aJHUX OOJIBIITIEOEPIIOBHIX BEH.

Ipumep 2

[Maument M. Ilon — xxenckuil. Bo3pact — 50 ner. TpynoBast 1esTeIbHOCTD —
ymctBeHHbIN Tpya. Unneke Kerne — 32,87. Knunnueckuii kinace — C 5. Crenenpb
PETPOrpaiHOro KPOBOTOKA — OTCYTCTBYET.

Pacuernoe 3nauenue noructuaeckoit perpeccun (Y) — 0,0192.

3akiodyenue. ATpoduUM CTEHKH 3aJHUX OOJBIIECOEPIIOBBIX BEH HE
BBISIBJICHO.

[IpuBeneHHbIe TPUMEPHI JEMOHCTPUPYIOT BO3MOXKHOCTH pPa3pabOTaHHOTO
HEMHBA3UBHOTO CHOCO0a OLEHKH COCTOSIHUSI BEHO3HOM CTEHKH 3aJHHX
00JBITIEOEPIIOBBIX BEH MPU BAPUKO3HOU 00JIE3HNM Ha OCHOBE MHCTPYMEHTAIBHBIX U
KJIMHUYECKUX TpHU3HAKOB. OH MOXET HCHOJb30BaTh HA JIMAarHOCTMUYECKOM dTarle
JUTSL OTpeNielIeHUs] TAKTUKKA U BbIOOpa METO/a JICYEHHUs MAILMEHTOB C BAPUKO3HOU

00JIE3HBIO HUKHUX KOHEYHOCTEN.

BO3MOXHBIE OCJIO’KHEHHUSA 1 OLIIUBKHU
Ocnoxuennit HeT. OmKMOKM BO3MOXKHBI MPU HApYIIEHUHW METOAMKU cOopa

WJIY BBOJIa HEOOXO0AMMOM MH(OPMAIIUH.



Tabmuma - KoopauHaThl KpUBOM YyBCTBUTEILHOCTH U CHEIU(DUIHOCTH MOJICTH

Pacuetnoe
3HA4YEHUE UyscTtBUTEIbHOCTH | Crienu()UIHOCTH
ngoructuueckoir | (Se) (Sp)
perpeccun (Y)

0,00000000 1,000 0,000
0,00271718 1,000 0,038
0,00454064 1,000 0,077
0,01210016 1,000 0,115
0,01897168 1,000 0,154
0,02026043 1,000 0,192
0,02324908 1,000 0,231
0,04663121 1,000 0,269
0,06930785 1,000 0,308
0,07620639 1,000 0,346
0,09328979 1,000 0,385
0,10787657 1,000 0,423
0,12145944 0,941 0,423
0,14098605 0,941 0,462
0,15229656 0,941 0,500
0,15596803 0,941 0,538
0,16124771 0,941 0,577
0,16640052 0,941 0,615
0,17232057 0,941 0,654
0,19626746 0,941 0,692
0,24043839 0,941 0,731
0,26636154 0,941 0,769
0,28760079 0,941 0,808
0,31584914 0,941 0,846
0,33298325 0,882 0,846
0,34246560 0,882 0,885
0,36661609 0,824 0,885
0,44785195 0,765 0,885
0,52476792 0,765 0,923
0,54573915 0,706 0,923
0,58513467 0,647 0,923
0,64202994 0,588 0,923
0,68319821 0,529 0,923
0,74086401 0,471 0,923
0,84192232 0,471 0,962
0,90888479 0,412 0,962
0,91136380 0,412 1,000
0,92411263 0,353 1,000
0,93651018 0,294 1,000

9

[Ipunoxenue



0,95833105 0,235 1,000
0,98248521 0,176 1,000
0,98597851 0,118 1,000
0,98943676 0,059 1,000
1,00000000 0,000 1,000
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