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MEDICAL SCHOOL OF COLUMBIA UNIVERSITY: INNOVATIVE ACTIVITY FROM
ITS ESTABLISHMENT UNTIL THE LATE 19" CENTURY

The article deals with the innovative activities at the Medical School of Columbia
University from 1767 to the late 19" century. Moreover, the author points to the
prerequisites for the establishment of the Medical School in New York. Firstly, in 1750 young
and skilled doctors moved to New York and started to conduct private classes for those
wishing to master medicine. Secondly, in 1760 according to the law, every doctor and
surgeon had to obtain special permission — a license for practicing. As a result, in 1767, the
Medical School of King’s College appeared. It should be noted that it changed its official
name many times for many reasons. Finally, in the late 19" century it became the Medical
School of Columbia University. There was intensive development of both individual and
collective innovations in the 1840s — 1850s.
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Introduction. Today, Columbia University Vagelos College of Physicians
and Surgeons is one of five U.S. oldest medical schools. According to the official
website of the education institution (https://www.ps.columbia.edu/), for over

250 years the medical college has been developing professional education,
research, and patient care not only in New York but all over the world (The
History of the Vagelos..., n.d.). However, this medical college has come a long
way — from medical school with six professors to a powerful center of
innovative education and medicine. It should be noted that from the beginning,
in the 1760s, it was the King’s College Medical School. Over time and due to
many factors, including innovations, the education institution received the
name “Medical School of Columbia University” in the late 19" century.

Analysis of relevant research. In different years the following
researchers discussed the activity at the Medical School of Columbia University
with the description of innovations: V. Mott (1850), J. Dalton (1888), F. Lee
(1904), M. Smith (1904), B. Stookey (1967), D. Humphrey (1976), A. Griesemer
(2010) and others. However, in the domestic pedagogical thought, this issue
still needs to be considered.

The study aims to cover innovations at the Medical School of Columbia
University from 1767 to the late 19" century.

Research methods. In the study we have used the following methods:
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— bibliographic — to search for scientific and pedagogical sources on the
activities at the Medical School of Columbia University in the mentioned
period;

— content analysis and systematization of scientific and pedagogical
sources — to clarify the state of the problem and identify the necessary
factual material in the world pedagogical discourse;

— problem-chronological — to determine the prerequisites for the
establishment, and activity at the Medical School of Columbia University
(the second half of the 18" — the late 19™ century), namely
implementation of innovations.

Results. According to D. Humphrey, “the campaign to upgrade Medicine
in New York City, which eventuated in the founding of the King’s College
Medical School, grew out of the city’s success in attracting talented and well-
trained physicians during two decades after 1745” (Humphrey, 1976). J. Bard,
P. Middleton, and J. Jones were well-known and successful New York physicians
of that time. Although in 1750, J. Bard and P. Middleton performed an autopsy
on the executed criminal in New York to train young people engaged in
medicine. Moreover, they inflated the vessels of the body using the Ruysch
method (Smith, 1904, Stookey, 1967).

In 1760, the first colonial law was passed. It introduced a procedure for
licensing doctors and surgeons. However, over time, it had the same fate as
many laws of the time. In 1763, S. Clossy began lecturing on anatomy for New
York physicians. In this regard, the representatives of King’s College offered him
the position of the professor of natural philosophy and to hold such events on
the territory of the education institution. It was the first university course of
lectures on anatomy led by an experienced anatomist as part of the curriculum
at any American college. From 1764 to 1766 S. Clossy was teaching anatomy
and pharmacology (Stookey, 1967, Humphrey, 1976).

Taking the opportunity to introduce the law, P. Middleton, J.Jones,
S. Bard, and S. Clossy decided to establish a medical school at their own
expense, but with the support of the King’s College. Then this initiative group
persuaded the representatives of the King’s College to open a medical school,
justifying the urgent needs of that time, such as:

— granting graduates a degree that was equivalent to a license to
practice — without further examinations at the licensing agency;

— the importance of degrees that testified to the merits of a doctor and
distinguished competent and incompetent specialists;

— strengthening the requirements of the adopted law (Humphrey, 1976).
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Therefore, in November 1767, the King’s College opened a medical
school and it was the first institution in the North American colonies to award
the degree of Doctor of Medicine. Initially, the college management introduced
six professorships related to anatomy, surgery, theory and practice of
medicine, chemistry, pharmacology, and midwifery. At the same time, there
was the mechanism determination of getting medical education. It was similar
to the one introduced by the College of Philadelphia in 1766 (Announcement of
the College..., 1940; Humphrey, 1976). References indicated that the King’s
College Medical School was not the first medical school in the United States,
but the first to be associated with the college (Matthews, 1904). J. Jones
became a professor and head of the Surgery Department. He was the first man
to receive this title in the American colonies (Griesemer et al., 2010).

Thus, students had the opportunity to obtain a Bachelor’s degree after
three years of study if they attended at least one full course of lectures of each
professor, passed all the necessary exams, took an extra exam in Latin and
philosophy (those who did not have B.A.). Those who were medical students for
three years had the opportunity to obtain a Bachelor’s degree in two years. Those
wishing to obtain the degree of Doctor of Medicine had to fulfill the following
conditions: a year after receiving the Bachelor’s degree in medicine, to be 22 years
old, to attend two courses of lectures of each professor and defend a dissertation
on medical issues in public (Lee, 1904; Smith, 1904; Humphrey, 1976).

The first to graduate from Medical School were R. Tucker and S. Kissam,
who got Bachelor’s degrees in medicine in 1769 and became Doctors of
Medicine in May 1770 and 1771. Medical studies lasted annually from
November to May. In April 1776, the Medical School was closed due to the
American Revolution (Lee, 1904; Smith, 1904; Announcement of the College...,
1940; Humphrey, 1976).

It should be noted that in 1769 the teaching staff was the first to declare
the teaching of medical disciplines in hospitals (Lee, 1904; Smith, 1904).

As for individual innovative activities of that time, we need to mention
S. Clossy and J. Jones. An experienced practitioner, S. Clossy carefully prepared
for each class in anatomy and followed the method of human body
examination according to A. Vesalius. The American professor first examined
dry and fresh bones with cartilage, ligaments, and membranes, then muscles,
arteries, veins, nerves, and finally the internal organs. During the lectures, he
was demonstrating his own preparations. S. Clossy confirmed the movement of
blood from the arteries to the veins and performed many dissections
(Humphrey, 1976).
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J. Jones taught surgery and demonstrated various operations on dead
bodies — dissections, removals, and suturing. He also recommended his
students learn firstly from the dead to help the living. Moreover, he promoted
the idea that surgery was as legitimate an area of professional medical practice
as internal medicine. It is worth noting that he was the first surgeon to perform
lithotomies brilliantly (Humphrey, 1976). In 1775, J. Jones published a medical
book «Plain, Concise, Practical Remarks on the Treatment of Wounds and
Fractures» (Lee, 1904, Smith, 1904). It was the first medical textbook in the
United States to be used not only by students but also by the new U.S. Army
(Griesemer et al., 2010).

A. Griesemer et al. note that «as the first professor of surgery at an
American medical school, he was instrumental in shaping the face of surgical
training in the young United States of America» (Griesemer et al., 2010).

In 1784, King’s College was transformed into Columbia College. In 1785,
medical school was restored. Of the first professors, only S. Bard remained,
who later became the dean of the Medical School. However, only eight years
later, in 1792, the Medical School was reorganized and began to accept
students again. Such a stagnation in the development of the Medical School of
Columbia College was due to the reluctance of the young people of that time to
officially receive a degree and professional competences (Announcement of the
College..., 1940; Humphrey, 1976). During 46 years of its existence, the Medical
School of the King’s College — Columbia College graduated 35 physicians (Lee,
1904; Smith, 1904).

At the beginning of the 19" century, New York became a powerful center
where medicine developed. Thus, in 1807, an active Medical Society of New
York County emerged. It had the authority to conduct examinations and issue
licenses for independent medical practice. Moreover, due to the initiative of
this Society in March of that year, local authorities were allowed to establish
the College of Physicians and Surgeons (Lee, 1904; Smith, 1904).

Note that the teaching staff of this college was much more competent
than that one at the Medical School of Columbia College. Seven professors
were the best representatives of the then medicine and science. For example,
N. Romayne, the first president of the college and professor of anatomy, was
one of the co-founders of the first American medical journal, The American
Repository (1797), a senator of the Congress, and a physician at New York
Hospital. During the first year, there were 53 students. In the following years,
the number of students gradually increased (Lee, 1904; Smith, 1904). There
were five lectures a day in the college. Students had to be fully involved in the
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educational process. Students were also allowed to attend E. Miller’s lectures
at New York Hospital from 12 to 1 p.m. One of the college professors, A. Bruce,
founded the first in the United States scientific journal “American Journal of
Mineralogy” (Dalton, 1888).

In 1811, S. Bard became the second president of the College of Physicians
and Surgeons, uniting the Medical School of Columbia College with the College of
Physicians and Surgeons in 1813. Professor Hosack’s botanical garden “The Elgin
Botanic Garden” was of value while teaching pharmacology (Dalton, 1888,
Lee,1904).

It should be noted that the joint medical education institution had
comfortable rooms for the educational process and from time to time moved
to new improved buildings. At different times, the cohort of faculty members
included prominent representatives of American medicine.

For example, in 1818 Professor of Surgery V. Mott was at the origins of a
new era of surgery, proposing the ligature of the arteria innominata. In terms
of frequency and uniqueness of operations, he was ahead of all his
contemporaries. Ligature of the primitive iliac, removal of the entire clavicle,
resection of the upper jaw (Dalton, 1888) — there was an incomplete list of
manipulations performed by Professor Mott within his professional activities.

V. Mott was utterly grateful to Professor Post. In his preface to the
lectures, V. Mott mentioned, “Two great achievements are upon record to
attest his powers. He was the first in this country to tie, successfully, on the
Hunterian principle, the femoral artery for popliteal aneurism. On the second
memorable occasion, | had the honor to assist him; it was a case of ligature of
the subclavian artery above the clavicle, without the scaleni muscles, for an
aneurism of the brachial, involving the axilla” (Mott, 1850).

J. Dalton noted that the period from 1837 to 1856 was successful and
fruitful for the education institution, as “an important innovation introduced at
this time was a change in the mode of selecting and appointing professors”
(Dalton, 1888).

Thus, in 1837 the following mechanism was proposed: before
obtaining the position of professor, the candidate had to be at least a year
as a lecturer of the department. From the first years of the college existence
from time to time the Board of Trustees hired ordinary teachers to give
lectures in the absence or disability of a certain professor. However, in the
late 1830s, no one could be appointed to a professorship until he received
approval from colleagues in the department as a lecturer. Therefore, each
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candidate underwent a probationary period, and the Board of Trustees
didn’t have sudden or unfair appointments (Dalton, 1888).

Besides, the educational process was supplemented by courses of Spring
and Autumn lectures on special subjects, mainly of a practical nature. In 1841
the Spring course began with two or three daily lectures from March to June. In
the autumn of the same year, a “preliminary course” was implemented. It
lasted until the end of October — the beginning of the next semester in
November. The student community appreciated such Spring and Autumn
additional courses. Not only students but also graduates were satisfied because
they could show their skills and knowledge in both practical and scientific
aspects of medicine (Dalton, 1888).

Moreover, considerable attention was paid to illustrative material as a
means of learning with the help of samples, drawings, models, wax
preparations, plaster molds (Dalton, 1888).

Also, in 1841, a College Clinic was established at the initiative of W. Parker.
Outpatients were brought to the college building for further examination,
treatment, or various manipulations in the presence of students (Dalton, 1888).

Beginning with 1843, during A. Stevenson’s presidency (1843 — 1855) the
curriculum was expanded to four and a half months and the educational process
began in mid-October, respectively, the previous course — in September. There
was the Society of Pathology (1844), Department of Physiology and Pathology
(1847). ). Dalton was the first who introduced an experimental method in
physiology in America (Dalton, 1888, Lee, 1904, Smith, 1904).

The college subscription to foreign and American periodicals and the
quarterly purchase of books and textbooks was another good innovation
(Dalton, 1888).

In 1847 there was the establishment of the Academy of Medicine. It
aimed to cultivate medical knowledge through oral and written
communications, as well as the support of professionals. The Academy became
a place where issues of medical interest were discussed, and new views,
theories or observations emerged (Dalton, 1888).

In 1854, anatomy was legalized by the act of the legislature. The uniden-
tified bodies of criminals who died in prisons were sources of anatomical material.
However, they were useless for educational demonstrations (Dalton, 1888).

Moreover, in 1859 the Alumni association was established, which started
the competition “The Alumni Award” for the best essay on medical topics and
“The Cartwright Award” — for original research. These and other competitions
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with monetary rewards stimulated students to learn better and be interested
in many problems of medicine (Dalton, 1888).

During E. Delafield’s presidency, in 1860, by agreement between the
Boards of Trustees of the two institutions, an alliance was formed between the
College of Physicians and Surgeons and Columbia College; since then, graduate
diplomas had been signed by the President of Columbia College and the
President of the College of Physicians and Surgeons. The College of Physicians
and Surgeons received the official name “Medical Department of Columbia
College”. After this event, the academic year began to last five months and the
growth of students continued (Lee, 1904; Smith, 1904; 1904; Announcement of
the College..., 1940; Humphrey, 1976).

In 1878 there were 10 weekly consultations in the College Clinic. That year,
a laboratory was also opened for educational purposes, including pathology. The
academic year was increased to seven and a half months. In the 1880s, with the
help of philanthropists, many institutions were built. That made the educational
process better. In particular, there were the Sloane Maternity Hospital, the
Vanderbilt clinic, numerous laboratories, etc. Moreover, teaching courses were
improved, new ones were introduced, teaching staff became bigger, practical
work in laboratories and hospitals was obligatory, the college management
continued to equip departments with devices, models, demonstration and
museum exhibits and so on. (Dalton, 1888). According to F. Lee, “the college was
thus enabled to take a position of leadership in the medical world which it had
never before held” (Dalton, 1888; Lee, 1904).

In 1879 there were conceptual changes in the procedure of final
examinations. For example, to get the degree of Doctor of Medicine, one
needed to pass written exams, which were conducted after the lectures in the
College (Dalton, 1888).

In 1880, the educational process was extended to seven months, the
number of lectures was increased, and students had more practice in
laboratories and hospitals (Dalton, 1888).

In 1887, the first anatomical laboratory appeared (Announcement of the
College..., 1940). In 1888 there was a new system of entrance examinations,
which included English, Latin, arithmetic, algebra, and geometry. Moreover, a
three-year curriculum was adopted. According to the curriculum, each
academic year had its features, in particular:

— first year. There were didactic lectures on anatomy, physiology,
physics and chemistry, dissection, normal histology, physiological and medical
chemistry;
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— second year. There were didactic lectures on regular training courses,
dissection, general medical and surgical practice in the Vanderbilt clinic, and
practical clinical classes at the relevant departments;

— third year. There were didactic lectures on pharmacology and therapy,
pathology and practical medicine, theory and practice of surgery, obstetrics
and gynecology; visiting special departments of the Vanderbilt Clinic and
Sloane Maternity Hospital. The session period at the college lasted for one
month (Dalton, 1888).

In November 1891, the Medical School became an integral part of Columbia
University. In 1894, the fourth year of study was added to the curriculum.
Together with the third academic year, it was devoted to clinical disciplines. In
1895 the building of the Anatomical Institute was opened, and in 1898 — the
Department of Physiological Chemistry with well-equipped laboratories (Lee,
1904; Announcement of the College ..., 1940, Humphrey, 1976).

The next significant step of the Medical School of Columbia University
was introduction of elective courses in anatomy, physiological chemistry,
physiology, and bacteriology for students with B.A. degrees and Ph.D. students
(Matthews, 1904). It should be noted that the Medical School of Columbia
University has always been open to proven innovations.

Conclusions. So, analyzing the outlined problem, we have found out
prerequisites for the establishment of the Medical School in New York. Firstly,
in 1750 young and skilled doctors moved to New York and started to conduct
private classes for those wishing to master medicine. Secondly, in 1760
according to the law, every doctor and surgeon had to obtain special
permission — a license for practicing. As a result, in 1767, the King’s College
Medical School appeared. Applicants had the opportunity to get the Bachelor
of Medicine degree, and a year after receiving this degree — the Doctor of
Medicine degree. It should be noted that the medical school changed its official
name many times for many reasons. Finally, in the late 19th century it became
the Medical School of Columbia University. There was intensive development
of both individual (S. Clossy, J.Jones, N.Romayne, V. Mott, J. Dalton, and
others) and mutual innovations in the 1840s — 1850s.

We will highlight innovations in Dartmouth Medical College during the
mentioned period as prospects for further research.
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PE3IOME

Kynnuenko Anna. MeguuuHckaa wKona  Konymbuitckoro  yHuMBepcuTeTa:
WHHOBALMOHHAA AeATeNbHOCTb OT OCHOBAHMA A0 KOHLUa XIX B.

B cmamee cocpedomovyeHO BHUMAHUE HA UHHOBAUUOHHOU OesmesnbHOCMU
meduyuHCKol wkKonbl Konymbulickoeo yHusepcumema ¢ 1767 2. 0o KoHya XIX 8. Kpome
mozo, onpedeneHsl NPednoCbIAKU OCHOBAHUA MeOuyuHCKoU wkKonsl 8 Houto-Hopke. Bo-
nepebix, amo nosesneHue 8 1750 2. Mon00bIx U ymesnbix spayell, Komopslie NPosodunu
YacmHele 3aHAMUA 0418 #enaru,ux oenadems meduyuHol. Bo-emopeix, 8 1760 2. noasusca
30KOH, Komopobll 06A3b18aa Ka#0020 6pa4ya U Xupypaa noay4ums creyuasnsbHoe
paspeweHue — AUUEH3U0 HO 4YacmHylo npakmuky. B pesyaemame 6 1767 2. nodsunacs
MeOUUUHCKAA WKonaa KoposnescKozo Koneodmwa, Komopas MHO020 pa3 MeHAnd ceoe
ogpuyuanbHoe HaszeaHue U3-3a pAGa NPu4YuH, cmas 8 KoHye XIX 8. meduyuHcKol wkKosnol
Konymbulickoeo yHusepcumema. MIHmMeHcusHoe pa3sumue KAk UHOUBUOYasbHbIX, MAK U
KonnekmusHbIx UHHosayuli npoucxodusno 8 1840 — 1850-x ee.

Knrouesble cno8a: amepukaHckoe meOduyuHckoe o06pa3osaHue, AUUeH3UA Hda
YACMHY0 MPAKMUKY, MeOUUYUHCKAA WKona KoponescKozo Konneoxa, UHHOBAYUU, KOA1e0H
spayell U Xupypeos, UHOUBUOYA/bHAA UHHOBAUUOHHAA O0eamesibHOCMb, KO//1EeKmuBHas
UHHOBAUUOHHAA OeamesnbHOCMb, MeOUUUHCKaA wkosaa Konymbulickoeo yHusepcumema.

AHOTALUIA

KyniueHko Anna. MegmyHa wkona Konymb6ilicbkoro yHiBepcuTeTy: iHHOBaUiMHa
OiANbHICTb Big 3acHYyBaHHA A0 KiHLA XIX CT.

CyvacHull Konedxc nikapie ma xipypeie Baeenoca Konymbilicokoeo yHisepcumemy
Hanexcumos 00 00HO20 3 n'amu Halcmapiwux 3axknadie meduyHoi ocsimu Amepuku. Lel
meduyHuli Konedxc npoliwos mepHucmulli waax — 8i0 MeOuUYHOI WKoAUu 3 wicmema
npoghecopamu 60 NOMymHO20 ocepedKy iHHo8ayiliHOi ocaimu ma meduyuHU.

Cmammio npucesyeHo 027140y iHHosauiliHoi 0QianbHOCMi MeOUYHOI  WKoAU
Konymbilicekoeo yHisepcumemy 3 1767 p. 0o KiHua XIX cm. Y docnidxceHHi sukopucmaHo
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maki memoou: bibniozpagiyHuli (018 NOWyKy HayKo80-rnedaz202iYHux Oxepes, npuceayeHux
numaHH OBifnibHocmi medu4yHoi wkKonau Konymbilickkoeo yHisepcumemy 8 OKpec/neHOMy
nepiodi); KOHMeHmM-aHANI3 mMma cucmemamu3auyis HayKoeo-nedaz2o2iYHuUx Oxepen (011
3’Acy8aHHA cmaHy po3pobaeHocmi npobaemu U susAsneHHA HeobxiOHo20 hakmoa02iYHo20
mamepiany y ceimogomy neoazo2iyHoMy OUCKYpCi); npobaemHo-xpoHono2iyHuli (014
BU3HAYEHHSA nepedymo8 CMEOPEHHS, 8i0Kpumms ma yHKUIOHYB8AHHA MeOUYHOI WKOoAU
Konymbilickkoeo yHisepcumemy (Opyea nonosuHa XVIII — KiHeuyb XIX cm.), 30kpema
npoeaodxeHHs iHHosauyiliHoi disnbHocm).

epedymosamu 3aCHY8AHHA MedUYHOI wKonu 6 Heto-MopKy cmana nossa y 1750 p.
Mos100ux ma 30i6HUX nikapie, AKi NPoBoduaU NPUBAMHI 3aHAMMS 0714 0X04YUX OrnaHysamu
meduyury. Y 1760 p., 3’a8usca 3aKoH, AKul 30608°A3y8a8 KOMCHO20 Aikapsa ma Xipypaa
ompumamu cneuyianbHuli 0038in — niyeHs3ito Ha nNpusamHy nNPAKMuKy. AK pe3yasmam, y
1767 p. 6yno ei0Kpumo mMeduyHy wkonay KoposniscbKozo Konedmucy, Aka bazamo pasis
3MIiHI08AA €8O OQiyiliHy Ha3zsy 4epe3 HU3KY npu4uH. Oxo4i manu 3moay ompumamu
cmyniHe 6aKanaspa MeoduyuHU, a Yepes pPiK nicaa ybo2o — cmyniHe 00KMopa MeoOUUUHU.
Baxnuso exkazamu, uwjo, ro-nepwe, 8 3aknadi oceimu gidbysanaca AK iHOUsIOyasabHaA
(C. Knocci, Oxc. [noH3, H. PomeliH, B. Momm, [x#. JoamoH ma iH.), maK i KonekmusHa
iHHoBaUiliHa dianbHicmeb. IHMeHcusHUl po3s8uMok iHHosauili npunas Ha 1840 — 1850-mi pp.
Hanpukinui XIX cm. 3aknad oceimu ompumas Ha3gy «medu4yHa wkona Konymbilicbkoeo
yHisepcumemy» [ cmas [MOBHOUIHHUM CMPYKMYyPHUM Mi0p0o30inoM 3a3HAYeHOo20
0C8iMHbO20 0cepeodkKy.

Mepcnekmusamu noodanbWuUx pPO38IOOK BBAHAEMO BUCBIMAEHHA iHHo8auil y
LdapmmymcoKomy medu4HoMy Koneoxi 8 OKpecsaeHul rnepioo.

Knrouoei cnoea: amepukaHceKa meduYyHa 0c8ima, niyeHsisa Ha NpusamHy npPaKkmukKy,
meduyHa wWwKonaa Koposiecbko2o Koaeoxty, iHHosauil, Koneodxc sikapie i Xxipypeais,
iHOuBiOyanbHa iHHOBAUIliIHO OififbHICMb, KOAEKMUBHA iHHO8auiliHa OifisibHicMb, MeduYHa
wkKona Konymbilicekozo yHisepcumemy.
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MPUKNAAI KONEHTATEHCbKOIO YHIBEPCUTETY NPUKNAAHUX HAYK

Y cmammi npoaHanizosaHo 3micm npodgeciliHoi nidcomosku ¢haxisyig 3 hisu4HoI
mepanii y suuyux Has4asnbHUx 3aKaadax [aHii Ha 0CHO8I BUKOPUCMAHHA Memodie aHasi3y,
cucmemamusauii, nopieHAHHA U y3a2anbHeHHsA. BuzHavyeHo nepesik 0aHCbKUX yHigsepcumemis,
AKi nposodsame nidzomosky ¢haxisuis i3 ¢izuuyHoi mepanii. lpoaHanizo8aHo Has4yanbHUL
naad nideomosku b6akanaspie ¢pisuyHoi mepanii 8 KoneHeazeHCbKOMYy yHigsepcumemi
NMPUKAAOHUX HAyK, O0e Has4aromeca ¢haxisyi 3 ¢izuyHoi mepanii. BucgimneHo cmpameezivHi
yini, euOU HaBYAAbHUX 30aHAMb i KinbKicmb 6anie (ECTS) 0na nidzomosKu cpaxisyie i3
izuyHoi mepanii 8 OAHCbKUX yHigBepcumemax. Ymo4yHeHo KomnemeHmHocmi ¢paxisyise i3
¢izuuHoi mepanii ma ymosu 30ilicHeHHs ix npogpeciliHoi disnbHocmi.
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