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«KepHeki Bupyconorua» oKy KypasablHAa BUPYCTapAblH KAAacCUPUKALMACLI MEH KYPbIbIMbl, FeHETUKAChI
MEH pPenpoayKUMACLIHbIH epeKLWenikTepiHe oHe TaburaTTarbl pesiHe HerisgenreH cypetrep MeH cbizbanap
6epinreH. OKy KypanblHbiH 6yn Typi manimeTrep mMeH aknapaTtTapAblH TUIMZIAITIH »KOFapblaaTy MakcaTbiHAQ
KoNAaHblnagbl. Mnnoctpaumanblk oKy Kypanbl KasakcTaHHbIH 3amaHayu Korapbl binikTinikti mamaHAapbiH
MeMNeKeTTiK Kas3akK TiNiHAE KoHe opbIClia, aFblllWbIHIIA TingepiHae JablHAAy cascaTblHa Kapaw - yuw Tinge
bepinreH.

Kasipri Tanga roiibimn opebuettepae «KOMMbIOTEPIK BUPYCONOTUAY, «KOMMblOTepaik dartap» gereH
TEPMUHAEP XKUi-Kui Ke3geceTiH 6ongbl. KomnbloTepnik BUpYycTapabl TabUFX BUPYCTApbIHbIH aHANOrbl Aen caHayFa
60Magbl Ma AereH CypakTap Aa TyblHAAN AaTKaHAbIKTaH, KiTanTa KOMMbIOTEP/iK BUMPYCONOrMAFa Aa KbiCKalla
IOy KenTipinreHx.

OKy Kypanbl 6Bronorua KaHe meguumHa MaMaHAbIKTapbl 60MbIHWA OKUTbIH CTYAEHTTepre, MarucTpaHTTap
MeH [JOKTOpaHTTapfa, COHbIMEH KaTap OKbITyWblaAap, FbIbIMU KbiI3METKEpPNEep XoHe MWUKPOaieM OKinaepiHiH
epeKLenikTepiMeH TaHbICKbICbI KeneTiH 6ap/ibiK OKbIpMaHA4apFa apHasFaH.

B yyebHOM nocobum «HarnsgHas BUPYCONOrMA» B BUAE OPUIMHAJNbHBIX PUCYHKOB M CXEM MPeaCcTaB/eH
MaTepuan, Kacatowmnca KnaccuduKaumm u CTPYKTypbl BUPYCOB, 0COBEHHOCTEN UX TeHETUKM, PenpoayKLUN U POan
B Npoueccax, NpomcxoaalLmx B npupoge. Takaa ¢popma MCMNoab30BaHa 414 NOBbIWEHWA HArNs4AHOCTM maTepuana
n adpdeKkTMBHOCTM ero ycsoeHua. [na agantaumm nocobua K peanvam CErofHAWHero AHA COBPEMEHHOro
KasaxctaHa, T.e. MOArOTOBKM CMEuManncToB BCEX YPOBHEW Ha roCyAapCTBEHHOM — Ka3axCKOM, PYCCKOM W
AHIIMMCKOM A3bIKAX, BCE MOACHEHUA K UANOCTPALLMAM AaHbl HA TPEX A3bIKaXx.

B coBpemeHHOI Hay4YHOW nnTepaType BCe Yalle BCTPEYAITCA TEPMUHLI KKOMMbIOTEPHAA BUPYCONOTUAY,
«KOMMbloTepHble darm» u T.n. O6CYKAAETCA BOMNPOC O TOM, HACKO/IbKO MPAaBOMEPHO CYMTaTb KOMMbIOTEPHbIE
BMPYCbl aHa/IOrOM NPUPOAHbIX BUPYCOB. B CBA3M C 3TMM, B KHWUre AaH KPaTKMI 3KCKYPC B MUP KOMMbHOTEPHOM
BMPYCOIOTUMN.

Mocobue npegHasHayeHO AN CTYAEHTOB, MAruMcTpaHTOB M [AOKTOPaHTOB, obyyalowmxca no
6MONOrMYECKUM U MEAULMHCKUM CNeLnanbHOCTAM, a TakKe Aaa npenogasatesiei, HayuyHbIX COTPYAHUKOB U BCEX,
KTO MHTEpecyeTcs 0COBEHHOCTAMM NpeacTaBUTENEN MUKPOMMPA.

Its aim of the manual “Visual virology” is to assemble in visual form the diagrams of viral life cycles,
particle structure, and strategies of nucleic acid replication that are scattered over the literature. This form is used
for increasing clearness and effectivity of material’s assimilation, especially for extracurricular activity of students.
In compliance with actual realities of modern Kazakhstan — the combined education of specialists in Kazakh,
Russian and English languages — all explanations to illustrations are given in three languages.

Terms such as “computer virology”, “computer phags” and others are widely used in contemporary
scientific literature. Here we address the question whether the computer viruses may be considered as an analog
of the natural ones.

The manual is mainly intended to bachelor-, master- and PhD students of biological and medical
specialties, for teachers as well as for researchers and everybody interested in the fascinating representatives of
the microworld.

All rights reserved whether the whole or part of the material is concerned, specifically the rights of
translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction on microfilm or in any other
way, and storage in data banks. No part of this book may be reproduced, translated or transmitted in any form or
by any means, electronic, mechanical, recording, or otherwise, without written consent from the authors
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