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OnHov 13 3afa4 BbICLLIEro MPOpeCccoHanbHOro 1 4OMNOIHUTEIbHOMO MPOpECCOHab -
HOro 0bpa3oBaHus ABASETCS POPMMPOBAHUE Y 0DYHaIOLLErocs LWMPOKOro CrnekTpa Komre-
TEHLIMI 1 MPOYHO 3aKPENeHHbIX MPakTUHECKMX HaBbIKoB 6€3 ylliepba 300P0BbI0 NALMEHTA.
310 06y CNABAMBAET UHTEPEC K Pa3PabOTKe 1 BHEAPEHMIO Pa3/INYHbBIX BUPTYalbHbIX CUMY-
NATOPOB U TpeHaxepoB. OAHAKO Ha CeroAHALIHMI JeHb HET CUMYJIILMOHHOIO KOMIIekca
A1 0TPabOTKU TEXHUKIM BbIMOTHEHWS XUPYPrnYeCckmx BMeLLaTebCTB Ha MO3roBOM oTAese
yepena v romoBHOM MO3re. B 3ToV CBA3M OCHOBHOW LIE/bIO AaHHOV paboTkl SBASETCA pa3-
paboTka TpeHaxepa [/ OCBOEHMS MaHyasbHbIX XUPYPriYeckmx HaBbIKOB Ha MO3rOBOM
otene Yyepera B peasibHOW Tornorpago-aHaToMmyeckon cpene. Yicxoas 13 AaHHbIX ¢uysu-
KO-XMMWNYECKNX CBOVICTB TKGHEM 1 MMUTUPYIOLLIMX X MaTePUaoB pa3paboTtaH opuriHasib -
HbIVI CUMYNALMOHHBIV TDEHAXEP, BKIIOYAIOLLMI B Ceb5: roTOBHOV MO3I, BbIMOHEHHbIV 13
Ba3eMHO-NapagrHOBOV CMECU,; TBEPAYIO MO3roByo 0BOIOHKY M KOXY, BbIMOSHEHHbIE 13
X/10M4aTOBYMAaXKHOV TKaHM, MPONMTaHHOM CUITMKOHOM, CBOZ Yeperna-ciernka mu3 npotakpu-
na. Ha 3tane anpobaum opuriHaabHOro TpeHaxepa skcrnepTaMim-HeMpoXMpypramm oT-
MeYeHa BbICoKas MPUbIMXKXeHHOCTb PeanNCTUYHOCTI TaKTUITb HbIX OLLLYLLIEHWM BbIMOIHEHNS
37anoB TpenaHaumm Yyepena. PazpaboTtaHHas MoAesb yCrnewHo BHeAPEeHa 1 3(HeKTUBHO
MPUMEHSIETCS B poLecce 0byHeHMs 1 KOHTPOJIS yCBOEHUS MaHyaslbHbIX HaBbIKOB CTyeH-
TOB 1 KITMHUHECKUX OPAMHATOPOB, 0byHaloLLmxcsi Ha 6aze C3IMY vum. V.. Me4HukoBa, T.
CaHkT-leTepbypr.

KntoyeBble cioBa: MO3roBowV OTAEN Yeperna, XUpyprusi, MaHyasbHble HaBbIKW, MEAM-
LUMHCKoe 0bpa3oBaHme, KOMIETEHLNM.

SIMULATOR FOR MANUAL SKILLS DEVELOPNENT OF
SURGICAL INTERVENTIONS ON THE SKULL CEREBRAL SECTION

Alexander A. Smirnov ", Vladislav V. Tatarkin ', lvan G. Zakhmatov ',
Alexander T. Marianovich ', Marina V. Andreevskaya ', Azat I. Nazmiev ',
Shakir Sh. Kudlakhmetov ', Viadimir A. Rybakov "

'North-Western State Medical University named after L.I. Mechnikov, Saint-Petersburg, Russian Federation




noAroToBKA KAZJPOB

Smirnov Alexander Alexandrovich - Candidate of Medical Sciences,
Associate Professor, Operative and Clinical Surgery with Topographic
Anatomy Department of Federal State Budgetary Educational
Institution of Higher Education “North-Western State Medical
University named after I.I. Mechnikov”, Saint-Petersburg, Russian
Federation

Tatarkin Vladislav Vladimirovich - Candidate of Medical Sciences,
Associate Professor, Operative and Clinical Surgery with Topographic
Anatomy Department of Federal State Budgetary Educational
Institution of Higher Education “North-Western State Medical
University named after I.I. Mechnikov”, Saint-Petersburg, Russian
Federation

Zahmatov Ivan Gennadevich — Candidate of Medical Sciences,
Associate Professor, Operative and Clinical Surgery with Topographic
Anatomy Department of Federal State Budgetary Educational
Institution of Higher Education “North-Western State Medical
University named after I.I. Mechnikov”, Saint-Petersburg, Russian
Federation

Maryanovich Alexander Timurovich — Doctor of Biological Sciences,
Professor, Normal Physiology Department of Federal State Budgetary
Educational Institution of Higher Education “North-Western State
Medical University named after I.I. Mechnikov”, Saint-Petersburg,
Russian Federation

Andreevskaya Marina Vladilenovna — Candidate of Medical
Sciences, Associate Professor, Normal Physiology Department of
Federal State Budgetary Educational Institution of Higher Education
“North-Western State Medical University named after I.I. Mechnikov”,
Saint-Petersburg, Russian Federation

Nazmiev Azat lldusovich - Student of Federal State Budgetary
Educational Institution of Higher Education “North-Western State
Medical University named after I.I. Mechnikov”, Saint-Petersburg,
Russian Federation

Kudlakhmedov Shakir Shavkatovich — Student of Federal State
Budgetary Educational Institution of Higher Education “North-
Western State Medical University named after I.I. Mechnikov”, Saint-
Petersburg, Russian Federation

Rybakov Vladimir Alexandrovich - Student of Federal State
Budgetary Educational Institution of Higher Education “North-
Western State Medical University named after I.I. Mechnikov”, Saint-
Petersburg, Russian Federation

KpeammBHaspmpypinauloHKenonmus

One of the aim of higher education and additional professional education is to create a
wide range of abilities and profoundly fixed practical skills without harm to patient’s health.
That determines the interest to the development and implementation of various virtual
simulators. However nowadays there is no simulation set capable to give the opportunity
to practice the technique of surgical intervention performance on the cerebral section of
the skull and the brain highly close to reality. That is why the chief aim of this work is create
the simulator for manual surgical skills mastering on the cerebral section of the skull in
a real topographic anatomical environment. Based on data of the physical and chemical
properties of tissues and their simulating stuff a unique simulator was created. It includes
the brain, made of Vaseline and paraffin mixture, the Dura mater and skin made of cotton
fabric impregnated by silicone, the skull as a cast from protakril. At the stage of testing this
unique simulator neurosurgeon experts pointed out the high level of the approximate reality
of the tactile sensations of the craniotomy stages performance. The ellaborated model is
successfully implemented and effectively used in the process of learning and control of
mastering manual skills by students and medical interns at North-Western State Medical
University named after I.I. Mechnikov, Saint-Petersburg, Russia.

Keywords: skull cerebral section, surgery, manual skills, medical education,
competence.

AKTYAJIbHOCTbD

B CBSI3W C HEYKJIOHHO pacTyWMMK TpeboBaHUAMM
K Ka4yecTBY OKa3aHWsi MeOULUHCKUX YCIyr OfHOW U3
OCHOBHbIX 3afla4 MeULIMHCKOro 00pa3oBaHus ABNSeT-
€S Co3[aHue yCNoBUM s Pa3BUTUSA Yy 0Oy4atoLLerocs
LUMPOKOrO CrekTpa KOMMETEHLMI U NMPOYHO 3akpen-

JIeHHbIX NMPaKTN4eCKMX HaBblKOB be3 prcCKa HaHeCeHNA
Bpeda MauneHTy. Eﬂarouapﬂ yCcoBepLUIeHCTBOBaHMIO
KOMMbIOTEPHbIX TEXHONOrNM U pasBnTNIO yCTpOl7ICTB
TaKTUNbHOW O6paTHOl;I CBA3W, CO30al0TCA BUPTYallbHble
CNMYNATOPbI B Pa3HbIX HaMpaB/eHNAX obnacTax me-
OVLUMHBL. B ccpepe BbiCLLIero MeamuymnHCKoro o6pa3OBa-
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HUA M Ha 3Tanax AOMNOMHUTENbHOro NpodeccnoHanb-
HOro obpa3oBaHuWs BKIa BUPTYasnbHbIX CUMYNIATOPOB,
0e3 COMHEHWs, O4YeHb 3HaYUTeNeH, ofHaKo ans dop-
MWPOBAHUS OCHOBHbIX 0a30BbIX HaBbIKOB, HampuUMep
TpenaHaumm Yepena, oHW Mano NpuMeHnmsbl. Peanuc-
TUYHOCTb TaKTUNbHbIX OLLYLLEHWNIA NPU UX NCMONb30Ba-
HUW yCTynaeT oTpaboTKe HaBbIKOB Ha BLONOrMYeCckoMm
MaTepuane. Npun 3TOM WCMONb30BaHWe Ouonornyec-
KOro mMaTepuana oT XMBOTHbIX WAV YMepLUMX Nofen
CBSI3aHO C 3TUYECKUMMM, IOPUANYECKUMIN U MaTepu-
anbHbIMK OrpaHNYeHNAMN. Ha CerogHALWHMI feHb He
CyLWecTByeT CUMYMSALMOHHOIO KOMIMJIEKCa, COCOOHOro
C BbICOKOW CTemneHblo peannucTUyHOCTVM NpefoCTaBUThb
BO3MOXHOCTb OTPAbOTaTh TEXHWUKY BbIMONIHEHWNS XU-
PYPrmyeckmx BMeLLaTeNbCTB Ha MO3rOBOM OTAEeSe Ye-
pena 1 rofloBHOM Mo3re. PazpaboTka 1 BHe|peHue no-
0oOHOro Komnnekca OyayT cnocobCTBOBaTb HE TOMbKO
HapaboTke MaHyanbHbIX HaBbIKOB, HO W MO3BOMAT
OLEHUTb CTeMeHb WX YCBOEHUs, M30exaTb 3TUHeCcKmX
N lopuanYeckmnx npobnem, CHU3UTbL pacxofbl Ha 0by-
YeHue 1 obecnevunTb bronormyeckyio 6e3onacHoCTb No
CPaBHEHMIO C UCMOMb30BaHMeM TPYyMHOrO MaTepuana.
B 3TOW CBSA3M OCHOBHOW Liefbio AaHHOM paboThl SBNs-
eTcs pa3paboTka TpeHaxepa Ons 0CBOEHWst MaHyasb-
HbIX XMPYPruyecKnx HaBbIKOB Ha MO3rOBOM OTAESe Ye-
pena B peanibHOW Tonorpado-aHaTOMUYeckon cpeae,
oLeHKa ero 3chekTUBHOCTM U BHefpeHWe B 06pa3oBa-
TeNbHbIM NpoLecc.

MATEPUAJIbI U MIETOADbI

Bcsi nccnepoBaTtenbckas paboTta npoBefeHa B He-
CKOMbKO 3TanoB. Ha nepBom 3Tane 13y4mnm n nonoo-
panu mMatepuan, MakCMManbHO MMUTUPYIOLWAN DU3KM-
KO-MexaHm4eckme CBOWCTBa TKaHen Yenoseka. [anee
13 BbIDPaHHbIX MaTepranos pa3paboTanu opur1Hans-
HbI TpeHaxep. 3aBepLunam UCCIefoBaHMe OLEeHKON
(DYHKUMOHAmNbHbBIX BO3MOXHOCTEN pa3paboTaHHOro
TpeHakepa C NocnedyowmM ero BHelpeHeM B 0bpa-
30BaTefbHbIM NpoLecc.

CpaBHeHMe (U3MKO-MeXaHNYeCKMX CBOUCTB XMU-
BbIX TKAHEM N VIMUTUPYIOLIMX WX MaTepuanoB npo-
BOAMIIOCh C YHETOM AaHHbIX, MOJy4YeHHbIX 13 oblle-
OOCTYMHbIX [INTEPATYPHbIX WUCTOYHMKOB [1,2,3], U B
COMOCTaBMEHNM TaKTUbHBIX OLLYLLEHWM MPaKTUKYIO-
LLMX Bpaven-HeMpPOXMPYpProB npu MOOEeNMpPOBaHNN
onepaTrBHOIO BMeLlaTenbcTea. Ang mMmmutaumm Koc-
THOW TKaHW OblnK BblOpaHbl NpoTakpui (ObICTPOOT-
BEpEeBaloLLas NnactMacca) 1 runc; KoXu 1 TBepaom
MO3roBoM 000MO4KM - NATEKCHas pe3nHa U KOMMeKC
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PucyHok 1- Cxema anpob6aumy Mogenei KoXmu n
TBepA oV MO3roBoi 060/104KH.

CUMMKOHA C XxJlon4aTobyMaXkHOW TKaHbiO; BellecTBa
MO3ra - CUJIMKOH W Ba3eNMHO-napaduHoBas CMech.
C nomoulblo MHTErprpOBaHHOM yCTaHOBKKM Biopac
Student Lab (BIOPAC Systems Inc., CLLIA) namepanu
cuny, HeobxoaMMyto AN NPopPe3bIBaHWSA UCCelyemMo-
ro MaTepuana TONWMHOM 1 CM MpWU ero NpoLIMBaHUM
HUTKOW nporeH 2/0 (puc.1).

PE3YJ/IbTATbI U UX OBCYKQAEHUE

[aHHble 3Ha4YeHWs MPOYHOCTU KOCTHOW TKaHWU
CBOJA Yepena M 3HayeHUs 3aMeHdAIoLWMX MaTepranos
npencraenexbl B Tabn. 1. V13 gaHHbIX Tabn. 1BMAHO, 4TO
NpOTaKpWI MO CPAaBHEHWMIO C TUNCOM Haubonee Gnn-
30K K KOCTHOW TKaHW MO BCEM MPOAHaIU3MPOBAHHbBIM
PuUsmnyHecknMm  xapaktepuctikam. CorflacHoO MHeHUIo
3KCNEepPTOB-HEMPOXMPYProB CIemnok, BbIMOMHEHHbIV 13
npoTtakpuna, B OOnblIen CTeneHu, Yem rmnc, UMnTK-
pYeT KOCTHYIO TKaHb, 4TO Mo3BONMT Gonee 3dhdekTVB-
HO 0TpaboTaTb MaHyarnbHble HaBbIKWU MPU HANOXEHUN
dpe3eBbix OTBEPCTUA U MPU BbINMANBAHWM KOCTHOIO
pparmeHTa.

Tabnuua 1 - HekoTopble ¢pusnyeckme xapakre-
PUCTUKN KOCTHOV TKaHU Yepena, npoTakpuia v rurca

MNokasatenu KoctHas TkaHb | MpoTakpun lne
CcBOfa Yepena

MpoyHocTb Ha | 100 50 30

PacTsKEHIE,

Ma

Teepgoctb no | 450 355 110

BpuHennio, HB

Mogyns 10000 7000 1000

ynpyrocTu

(tOwra), MMMa

C NOMOLLIbIO MHTErPUPOBaAHHOW YCTaHOBKM Biopac
Student Lab ycTaHoBneHo, 4To Ans npope3sbiBaHMs Ye-
NOBEYECKOM KOXIN HEOOXOAMMO MPUOXUTL CUy B 9
H, 019 npopesbiBaHNA KOMMIeKca CUIMKOHa C XJ10rM-
4aTobymaxkHon TkaHblo 7 H. CrnegyeT OTMETUTb, YTO
HUTW nponeH 2/0 ¢ NPOYHOCTLIO Ha pa3pbiB B 12 H He
XBaTUNO 0715 NPOLUNBAHNS NAaTEKCHOW Pe3nHbI, U3 Yero
cnenyeT, YTo AN NPOpe3blBaHWS NaTeKCHOW Pe3nHbI
HeobxoammMo ycunme 6onee 12 H. Mo 3akno4eHmIo 3KC-
NepToOB-HEMPOXMPYProB CAenaH BbIBOA, YTO NlaTeKCHas
pe3unHa ABNSEeTCA BbICOKO3NACTUYHBIM U yIPYTrUM MaTe-
p1anoM, 4TO He COOTBETCTBYET CBOMCTBAM MMUTMpPYe-
MbIX CyOCTPATOB M MOXET NpUBECTU K (hOPMUPOBaHMIO
HenpaBuIIbHbIX MaHyallbHbIX HaBbIKOB, a WMMEHHO K
4YpesMepHOMY 3aTarmBaHuio y3nos [4]. YTo KacaeTtcs
CUIIKOHA B KOMMJIEKCe C XJ10n4aToOyMaXkKHOM TKaHbIo,
TO, MO MHEHMIO 3KCMEPTOB-XMPYProB, AaHHas MOAENb
B OOnblEN CTeNeHU UMUTUPYET KOXY U CnocobcTByeT
GOpPMUPOBaHMIO MPaBUIIbHBIX MaHyallbHbIX HABbIKOB
Npw 3alMBaHUM TBEPLION MO3rOBOM ODOMOHKIM U KOXMU.
DTO CBA3AHO C TeM, YTO CUIMKOH MO CPaBHEHWIO C Na-
TeKCHOW pe3nHom bonee MArkum n obnanaet MeHbLLen
NPOYHOCTbIO Ha pacTsKeHue, 4To NoTpebyeT oT oby4a-
foLLLerocst yMepeHHO 3aTArvBaTh y3/bl.

FoNoBHOM MO3T MpefcTaBnseT cobom xeneobpas-
Hylo cybCTaHUMIO, yaenbHas MIOTHOCTb KOTOPOW Ba-
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pbupyeT ot 1,038 o 1,041 r/cm. YaenbHaa nnoTHOCTb
CUNNKOHA B 3aBNCUMMOCTW OT TUMna cocTaBnsaet oT 1 ao
2 r/cv®. CnepnoBaTenbHO, TEOPEeTUYeCKM BO3MOXKHO
Obino Obl Noaobpath HEOOXOOWUMBIMA TUM CUMKMKOHA
0119 CO3[aHNS KOMMOHEHTa CUMYNALMOHHOM MOAENM,
0[1HaKO BbICOKMI YpOBEHb TBEPAOCTM caenan Obl Mo-
Oefb HepeanuCcTMYHOM. Takxke 3KcnepTaMu-Henpo-
XMpypramu Obina anpobupoBaHa MoAeNb U3 Basenu-
HO-napachMHOBOW cMecKk. ITa cybcTaHums obnamaert
bonee Hm3kom nnoTtHocTbio (0,88 - 0,92 r/cm?), Yem
FOIOBHOWM MO3F, OAHAKO MapaMeTpbl TBEPLOCTU Mpw
CyOBbEKTUBHOWM OLEHKe MMEIOT BbICOKYIO CTeneHb Co-
OTBETCTBUSA, YTO OenaeT Mofdenb MOo3ra MakCUManbHO
NpUBNMXEeHHOW K peanbHOCTU. K TOMY Xe CUIIMKOH
MMEeT BbICOKYIO CTOMMOCTb. Tak, 1400 cM® cMnmKoHa,
HeobXoOMMOro 48 U3roTOBNEeHUA MOLENM FOTOBHOMO
Mo3ra, ctouT okonio 3000 pybnewn, Toraa kak 1400 cm?
napadwuHa ctout Bcero 600 pybnen.

Mo pe3ynbTaTaM aHanM3a MexaHUYeCcKMXx Xapak-
TEPUCTVIK MOTEHLMANBbHBIX 3aMEHUTENEN TKaHewW 4eno-
Beka Oblfl pa3paboTaH TpeHaxep, KOTOPbIN BKIloHaeT
FONIOBHOW MO3r, TBEPAYI0 MO3roBylo 00004Ky, CBOS
yepena u Koxy (punc.2).

A - lNogrotoBka 060py0BaHNA AJ1s1 BbIMOIHEHUS]
cnenka cBofa 4yepena.

b - UsrotoBneHue cnenka ceoaa yepena.

B. FloToBbIN 0bpaseL.
PucyHok 2 - [leMOHCTpaLusl 3TanoB U3roToB/eHNs
M roToBbIN 0bpa3seL, TpeHaXxepa Ans HapaboTku
MaHyasnbHbIX HaBbIKOB.

CBop Yepena npeacTtasnseT cobow cnenok, BbINos-
HEeHHbIV 13 MPOTaKpWna, rOIOBHOW MO3l BbINOJSHEH
13 BaseNnMHO-NnapauHOBOW CMecK, TBephas MO3ro-
Basi 00oNoYKa 1 KOXa - M3 XJIon4yaToOyMaxKHOM Tka-

HW, MPOMUTAHHOW CUIIMKOHOM. [ng

OLEHKM Ka4eCTBa BbIMOMHEHHbIX Ma-

HUNYNSUMA ObINO MPUHATO pelleHue

MOKpbITb MOAeNb MO3ra Mom3TU-

JIEHOBOW MJIeHKOW, MO LLeNoCTHOCTU

KOTOPOW MOXHO CyAnTb 00 ycneLHo

BbINOSIHEHHbIX MaHunynaumax. Mpu

HeycneLHOM BbINOSHEHN NONMU3TU-

neHoBas nnexHka OyaeT NoBpexXaeHa.

MpuvHVYMas BO BHWMaHve TOT

aKT, 4TO KPaHMOTOMWA SBNAETCH

OCHOBHbIM BapMaHTOM XMpyprudec-

KOro JOCTyMNa K PasfmnyHbIM BHYTPU-

YyepernHbiM 0OpPa3oBaHMAM rOJIOBHO-

FO MO3ra C LLeNnbio UX XUPYPrnyeckoro

neYyeHUs NpU HENPOXMPYPrHecKmX

MNAHOBbIX M 3KCTPEHHbIX Onepauusx,

B Ka4ecTBe Mofenv HapaboTKM MaHyanbHbIX HaBbIKOB

Obina BbibpaHa MMeHHO TpenaHauus Yepena. OTpaboT-

Ka NpakTN4ecKMX HaBbIKOB MO TpenaHaLMm MO3roBoro

oThena Yepena BKIlOHaeT B cebs cnedytolime 3Tanbl:

CKanbrnenem BbIMOMHAOT pa3pe3 Koxu (punc.3;1), oTBo-

AT KOXHbIV NTOCKYT M NPOCBEPMBAIOT 5-6 dpe3eBbIx

0TBEpPCTUI Ha cBoAe Yepena (pwuc.3;2-3). Mocne 3Toro

KOCTHble MOCTUKM MeXay (pe3eBbiMU OTBEPCTUAMM

BbIMUVIBAIOT NNOWN IKnNbUK, KOTOPYIO MPOBOAAT NOL

KOCTb Mexay COCefHVMW OTBEPCTUSMU C MOMOLLbIO

npoBoaHvKa MoneHosa (puc.3;4). 3aTeM BCKpPbIBAIOT

TBEpAylo Mo3roBylo obonouky (puc.3;5). PesynbTa-

TOM YCMELWHO BbIMOSIHEHHbIX MaHUMYAAUMA ABNSETCA

LeNIOCTHOCTb MOAIM3TUIEHOBOM MNfeHkW. Ha cnepyto-

WeM 3Tane yLIMBAIOT TBEPAYID MO3roBYD ODOMOYKY

(p1c.3;6), BBIMOMHSIOT KOCTHYIO MAACTVKY C NMOMOLLbIO

OTMNMNEHHOrO KOCTHOro nockyTa (pnc.3;7). 3akno4du-
TeNbHbIV 3Tan - HaNoXeHe WBOB Ha KoxXy (pnc.3;8).
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PucyHok 3- JeMoHcTpauns nocnepgoBaTenbHOCTU AencTBumn npun Hap360TKe MaHYyallbHbIX HaBblIKOB KPaHNOTOMUU C
ncrnosib3oBaHneM opuUrnHasibHo pa3paGoraHHor O TPeHaxxepa.
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3AKJITIOYMEHUE

Taknm obpasoM, pa3paboTaH OpUrMHanNbHbIN Tpe-
HaXep ANs OCBOEHWSt MaHyasbHbIX XMPYPru4eckmnx
HaBbIKOB Ha MO3rOBOM OTAENle rofioBbl B peanbHoM
Tonorpado-aHaToMMYeckon cpefe. SKCnepTaMm-Hem-
POXMPYpPraMy OTMeYeHa BbICOKas MPUONMKEHHOCTb
PEaNNCTUYHOCTM TaKTUIbHBIX OLLYLLEHWI BbINOMHEHS
3TanoB TpenaHaLMK Yepena Ha CO30aHHOM TpeHaxepe
C aHaNorMyHbIMN Ha BronoruyeckomM matepurane. Pas-
paboTaHHas Mofenb YCnewHo NPUMEHSETCS B MPOoLec-
ce 0Oy4eHUs CTY[EeHTOB U KIMHUYECKX OPAMHATOPOB
Ha Kadepe onepaTUBHOW 1 KIIMHNYECKOW XUPYPIUK C
Tonorpacuyeckon aHatommen CIFMY nm. N.N. Mey-
HMKOBa AN8 POPMUPOBAHNS N KOHTPONS MaHyanbHbIX
HaBbIKOB.
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