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ITPOTPAMMA
BCTYIIUTEJIBHBIX UCIIBITAHUH 10 CHEUAIbHON TUCITUILTHHE
JUIS TIOCTYTIAIOIMX Ha 00y4YeHHe 1Mo MporpaMmamM IoArOTOBKY Hay9dHO-
IeJJarornyecknx Kajapos B aciupanrype B 2019 roay

Hanpasnenue noarorosku 36.06.01 Berepunapust v 300TexXHust

HampagieHnHoCTh moAroToBKu (mpo¢uis) — Berepunapuass MukpoGuoiorus,
BHPYCOJIOTHSI, STH300TOJOTHsI, MUKOJOTHS ¢ MHKOTOKCHKOJIOTHEH H HMMYHO-
JIOTHSI

IIpenmer u 3agaun Mukpobuonoruu. O0IHe CBOHCTBA MUKPOOPTaHU3MOB U UX I10-
JIO)KEHHE B CHCTEME JKUBBIX CyliecTB. OTpacieBble HalpaBIeHUs] MUKPOOHOJIOIHHU: Be-
TepUHAPHAS, MEIUIMHCKAs, CaHUTapHAas, TeXHUYeCKas, CeJIbCKOXO3SHCTBEHHAS U JIp.
Bupycosorust kak camocTosTenbHas oTpacib MUKpoOmonoruu. CBsi3b ee ¢ JpyruMu
Haykamu. MUKpOOHOIIOrust Kak Hayka, CTOsIIIAsl Ha CTPaXKe 3[[0pPOBbs YEIOBEKA.

KpaTkuii ucropuveckuii o4epk pa3BUTHS MHKPOOHMOJOrHU (HM300peTeHHE MHUKPO-
CKOIlIa U OTKPBITHE MHUKPOOOB, MOP(OJIOrMYECKHE TIEPUObI B PA3BUTHH MHUKPOOUOIIO-
run). OcHoBonosnoxuuku mukpoOuonoruu (ITacrep, Kox, Meunnkos, MBaHOBCKHIA,
Opmux u 1ip.). Ponp oTedecTBeHHBIX y4eHBIX B pa3BuTHH MHKpobuonoruu (IleHkos-
ckuii, ['amanes, Beienecckuii, Muxun, Bunorpanckuii, Capkricos, Cipu | fip.).

Hay4no-ucciieoBareibckue U MpaKTUYeCKUe OaKTepHOIOrHYecKre OaKTeprosIori-
yecKre BeTepUHAPHbIE yUpexneHus: Poccuiickoit Denepanun. 3HaYeHHE MAKPOOHOJIO-
TUH B CHCTEME IMOJATOTOBKH crienuanuctoB. [Iporpamma u ¢opmbl u3ydeHus: BeTepu-
HapHON MUKPOOUOJIOTHH.

Cucrema MUKpOOPraHU3MOB.

Ionoxxenre MUKpoOpraHusMoB B mpupojie. [IpokapuoTsl u sykapuotsl. OCHOBHBIE
OTJIUYHS DYKapUOTUYECKOM U MPOKAPUOTUYECKOM KieTok. IloHsiTre o cucreMaTtuke u
KJIaCCU(BHKAILA MHKPOOPraHU3MOB. MeTO/bI CHCTEMATHKU. TakCOHOMHYECKUe Kate-
ropud. Buji Kak MX OCHOBHas TakCOHOMUYecKas eauHuia. Homenknarypa Mukpoopra-
HU3MOB. MH(panoasu1oBbie TakCOHBI: GHOBap, (arosap, xamosap, Mop(hoBap, narosap,
ceposap. llousTue B KyiabType, KJIOHe, IITaAMMe MUKPOOPraHU3MOB. [ IpUHIHITEI coBpe-
MEHHOM K1accupukanuu 6akrepuit mo bepru.

1.3 Mopdonorus u cTpoeHue MUKpOOPraHU3MOB

ITpoxapuotsl (bakrepun). Pasmeps! u equuuipl m3meperust 6akrepuii. OCHOBHBIE
(bopMBI U oTMMOpP(hU3M OaKTEPHIA.

Crpoenne GakrepuanbHOl KIeTKH. bakTepranbHbie 000JI0UKH, CTEHKH (DMPMUKYT-
HBIX U IPalMIMKYTHRIX Oakrtepuid. IlenTunornukan, nporo-, cdeporuactsl, L-popMer
OakTepuil. HaicTeHOUHBIE CTPYKTYpBI: Karcyiia, MUK, )XIyTUKK. LluTorasMaTudeckast
meMOpana. Opranusanus LUTOIIA3Mbl. BHYTpUKIIETOUHbIE MEMOpaHHbBIE CTPYKTYpBL.
Hyxseoun, mnasmuabl. [luronnasmaTnueckue BKIFOYEHHMS.. DHIIOCTIOPBI  OaKTEpPHIA.
[ IpyHIMIE OOHAPYKEHUS CIIOP, XKIYTUKOB, Karicyd, mwi. OcobeHnoctu Mophonoruu
U CTPYKTYPBI CIIUPOXET, AKTHHOMHULIETOB, MUKOILIa3M, PUKKETCH, XJIAMUIHIA.



3HayeHue MPOKapHOT B IIATONIOT UK KUBOTHBIX; UCIIONB30BAHKE TOJIE3HBIX OaKTepHiA
B TEXHUYECKOH MHUKpoOHonoruu. DykapHoThl (rpuoObl). CTpoeHue TIeCHEBBIX (HHUTe-
BU/IHBIX) TPHOOB POJIOB: MYKOp, aclepruiuiyc, Qy3apuyMm, MEHUIWUIAYM H IPOMOKe-
BUIHBIX pofa Kanaupna. IloHsiTue o BBICIIMX M HU3IIUX IPHOax, COBEPIIEHHBIX U HECO-
BepIIeHHBIX. [IpUHIUIIBI KilacCH(PUKAMM MUKPOCKOTIMYECKHX rpuboB. VX 3Hauenue B
IIaTOJIOTMH )KMBOTHBIX U YeJIOBeKa.

Bupycer 6akrepuii. IIpupona, colictBa, 0cOOEHHOCTH CTpoeHust GakTeprodaros.

DU3K0JIOrUsI MUKPOOPTaHU3MOB.

Ponp o6MeHa BelecTB B OMOCHHTE3e M POCTE MHUKPOOPraHM3MOB. MHTE€HCUBHOCTD
METabOJIMYECKHX MIPOLECCOB Y MUKPOOOB. XUMUYECKHIA COCTAB IIPOKAPUOTHOM KIIETKU.
DepMeHTbI MUKPOOPTaHU3MOB, UX KJIaCCH(BUKAIIHS.

IToTpeObHOCTH POKAPHUOT B MHUTATEIHHBIX BellecTBaX. VICTOUHUKY yriiepoia U a3o-
Ta. Juddepennyranms MUKpOOPraHU3MOB Ha JIUTO- U opraHoTpodsl. I[TotpebHOCTL B
(axropax pocrta. MexaHH3MBI MOCTYIUICHHSI MHUTATEBHBIX BEIIECTB B MUKPOOHYIO
KJIETKY (ITACCHUBHBIM M aKTUBHBIN IepeHoc) U (paKTOpBI, BIHUSIONME HA STOT MPOLECC.
CuHTe3 IpoKapruoTaMu OCHOBHBIX KJIETOUHBIX KOMITOHEHTOB.

Oneprerudeckuii 0omMeH. CyIIHOCT OHONOTUYECKOT0 OKUCIIEHHs CyOCTPaTOB MUK-
poopranuszmMamu. OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE peakinu ¢ obpazoanueM AT:
OKHCIITENIbHOE, cybcTpaTHOE (hochopunpoBanue, porocunres. Kiaccupukanys MUK-
POOpPraHU3MOB Ha adpoObl M aHadPOObL. bpoxxenue kak ojiHa u3 (HopM aHAIPOOHOro Me-
TabO0IU3MA.

- Pocr u pasmuoxenre Mukpoopranusmos. [oustus: "poct”, "pasmuoxeHune", "Bpe-
Mst reHepanun”, "uzonar”, "kinon", "mraMm". ITurarensHble cpebl sl KYIBTHBUPOBA-
HUSL MUKPOOPraHM3MOB M TpeOOBaHMSI K HUM, KIACCHU(DUKALUS MUTATENBHBIX Cpe..
YcnoBust pocta MUKpOOOB BiusiHME pH, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TOTEHIIU-
ajla Cpeibl, OCMOTUYECKOI0 JIaBJIEHHUs], TeMIIepaTyphl (IOHATHE O Me30-, TEPMO- U IICH-
XpOQHIBLHBIX MUKPOOPIaHU3MOB), MOJICKYJISIPHOTO KHCIopoaa. OCOOEHHOCTH KyJIBTH-
BUPOBAHUS CTPOTUX aHAIPOOOB.

®a3HoCTh pa3sMHOXKEHHUsI OakTepuil B KyibType. HerpepbiBHOE KyJIBTHBHPOBAHHE
MUKPOOOB. OcOOEHHOCTH OHOJIOrMYECKHX CBOWCTB MHKPOOOB B 3aBUCHMOCTH OT (Da3bl
pa3sMHOXKEHHMST Ha pa3HBIX cpefax. CuHTe3 MUKPOOHBIX (PepPMEHTOB, APOMATHYECKUX U
(IryopecUpyronux BemecTB, MPOIyKTOB METa00IN3Ma, 00IaAa0IX OUOIOrHIeCKOi
aKTUBHOCTBIO. [loHATHE O KyJIbTypallbHBIX, (PEPMEHTATUBHBIX, THHKTOPUAIBLHBIX CBOM-
CTBaxX MHUKpPOOOB U JIp.

Crioco0Ob! pa3MHOYKEHHS MJIECHEBBIX (BEI€TaTUBHOE U PEIPOLYKTHBHOE) M JAPOJIKE-
BbIX I'PHOOB. PenpoyKiiis 1 MeXaHu3M JeHCTBHSI OakTeprodaroB Ha MUKPOOPraHH3-
Mbl. MeTonsl KynbTUBHpOBaHuUsl Oaktepuodaros. JluarHocruyeckue U Je4yeOHO-
npoQuiiakTHuecKue 6akrepuodard.

HacrencTBeHHOCT M M3MEHUYHUBOCTH MUKPOOPTraHH3MOB.

[lonsite 0 HAaCIEACTBEHHOCTH M M3MEHYHBOCTH. MarepuajibHble OCHOBBI HAcCiel-
creenHoctr. Crpykrypa JIHK u PHK. I'enernueckuit kon u niepeaya urdopmarmu. Io-
HATHE O 'eHOME, I'eHOTHIIE U (peHOTUIIe. XPOMOCOMHBIE IETePMHUHAHTBI, KOHTPOJIUPYIO-
€ OCHOBHBIE TAKCOHOMHYECKUE CBOMCTBA MUKPOOPraHU3MOB. BHEXpOMOCOMHBIE Te-



HETMYECKUE JIETEPMUHAHTBl (IUIa3MUIbBI), KOHTPOJMPYIOUIME aAHTArOHHMCTUYECKYIO
YCTOMYHUBOCTh K JIEKapCTBEHHbIM mpernapataM (R-dakTopbl), reMOSUTHIECKYIO aKTHB-
HocTh (Hly-ent-rma3mupt), 4yBCTBUTENBHOCTD K crienuduyeckiM "My)ckuM" hakTopam
(F-¢paxrop).

[Ipupona uamMeHYMBOCTH MUKPOOOB. DEeHOTUIIHYECKOE TIPOSIBIICHUE M3MEHYHUBOCTH
(nucconmanusi, Mogudukanust). I'eHoTunuueckas u3MeHIYHBOCTh. CIIOHTAHHBIE U MHJTY-
LIMPOBaHHbIE MyTallMK y OakTepuidl. Posb cpebl B 0TOOpe U 3aKpEIUICHUH MyTaljiOH-
HBIX U3MEHEHHUH B IIPOLIECCE IBOJIIOIUH.

PexoMOMHAIIMOHHAS W3MEHYMBOCTh y OakTepuii: TpaHchopMmaius, TPaHCIyKIIUs,
KOHbIOralys. HanpasiieHHass M3BMEHUMBOCTh MHUKPOOpPraHu3MoB. [IpuHUMIIBI reHHOM
urwkeHepud. Llennas nonumepasnas peakuust (IILIP), JIHK-30nb1. 3Havenue yuyenust 06
M3MEHYMBOCTH MUKPOOOB B JIMarHOCTHKE, CHELH(DUIECKON Mpo(UIIaKTHKE HHOEKIM-
OHHBIX OOJIE3HEH U IMOyYSHUH TPOU3BOJICTBEHHBIX IITAMMOB MUKPOOPIaHU3MOB C I10-
JIE3HBIMHU CBOMCTBAMM.

Brnustnue ¢akTopoB BHEILHEH cpe/ibl Ha MUKPOOPTraHU3MBI.

Bnusnue ¢uzndeckux (akropos. JleficTBHe HA MUKPOOPraHU3MbI BBICOKHX M HU3-
KuX Temreparyp. [IpyuHIuIIEI KOHCEPBUPOBaHUS MUKPOOOB X0JIOJIOM. BilnsiHue BbICy-
LIMBaHUS HA MHUKPOOpraHusMbl. IIpuuuHbl M30MpaTebHOr0 OTHOILICHUS MHUKPOOOB K
BICYLIMBaHMIO. JInodunmsanus. BiusHue Ha 6GakTepun rupocTaTuIeckoro JaBleHMs,
DIIEKTPUYECTBA, YJIbTPa3ByKa, FaMMa-U3JlydeHus.. MexaHu3m AeHCTBUS yKa3aHHBIX (ak-
TOpPOB Ha MUKpOOBL. [ToHsITHE O CTEepUIIN3AINK U ACETITHKE.

JlelicTBHe XMMHYECKNX BelecTB. BimsiHue Ha MHUKPOOBI KUCJIOT, IIEeJIOYEH, raJIou -
HBIX IIPElapaTroB, COJIEH TSDKENbIX METaUIOB, JIe3MH(EKTaHTOB, IMOBEPXHOCTHO-
aKTUBHBIX BelecTB. lloHsaTHe 0 OakTepUIMIHOM U OAKTEPUOCTATHYECKOM JIEHCTBUH,
Ne3UH(PEKIMN U aHTUcenTUuke. | IpUHIUITEI MUKpOOHOJIOTHYECKOM OLIEHKH aKTUBHOCTU
Ne3UH(PUIUPYIOIIUX BellecTB. Posib TecTOMUKpPOOOB IpH OLICHKE KadecTBa obe33apa-
YKMUBAHUSI )XUBOTHOBOTYECKUX OOBEKTOB.

JeiictBue Ouonorndeckux (pakTopoB Ha MHUKPOOPraHW3MbL. AHTHOMOTHKH. [Iposy-
[IEHTbI aHTUOWOTHUKOB, MPUHIIUITBI MX TOTyYCHUS. MeXaHu3M JIeWCTBHUS aHTHOMOTUKOB
IPUOHOT0, OAKTEPHAIILHOIO, JXMBOTHOI'O U PACTUTENIBHOTO MPOUCXOKACHUSI HA MUKPOOP-
raHu3Mbl. EnuHuLbL ieiicTBUs aHTUOMOTUKOB. MeTo/bl OlpeieieHHs] UX aKTHBHOCTH.
IloHsiTHE O CIIeKTpe NMPOTUBOMHUKPOOHOrO JIEHCTBUSI aHTUOMOTHUKOB. [IpumMenenne ux B
’KUBOTHOBOJICTBE. AHTUOMOTHKOPE3UCTEHTHOCTh MHUKPOOOB, MPUPOJIa M METOIBI €€
OIIpeJIEIICHNSI.

Pacnpoctpanenrne MUKPOOPTraHU3MOB B IIPUPO/IE.

OKOJIOTMsT MUKPOOPIaHM3MOB. DKOCHUCTEMBI, KOJOrMYecKue HUIIM. Mukpoopra-
HU3MBI KaK CUMOMOTHYECKHE ITapTHEPBI: MyTyaIl3M, KOMMEHCAIN3M, Mapa3suTHU3M, aH-
TArOHU3M.

Muxpoduiopa mousel. CocTaB MUKPOQIIOpB! ITOYB pa3IUIHBIX THIIOB. PoJib MHUKpoO-
¢uopsl B 1ouB00Opa30BaTeNbHbIX Mpoleccax. B3anMooTHOIIIEHHEe MUKPOOPTraHU3MOB €
paCTeHHSIMH B 30HE pHU30CQEpBI.

Mukpodiiopa Boabl. MHUKpPOOHBIE 3KOCHUCTEMbI Pa3IMYHBIX BOIHBIX HCTOYHUKOB
(o3epa, pexn).



Muxkpoduiopa Bo3ayxa. MICTOUHUKH KOHTaMHHAIMA BO3JyXa MUKPOOPIraHH3MaMH.
dakTopsl, BIUSIOLIME Ha BBDKUBAEMOCTh MHUKPOOOB B Bo3yxe. KonnyecTBe HHBIM U Ka-
YECTBEHHBIN cocTaB MUKPO(DJIOPHI B 3aBUCUMOCTH OT CE30HA Tojia U YIAICHHUS OT I10-
BEPXHOCTHU M0YBbI. MUKpodIiopa Bo3/1yXa )XHBOTHOBOUYECKUX MTOMEIICHUH.

Muxpoduiopa Tena *KHUBOTHBIX. Pacripeniesienne MUKpOOPraHU3MOB Ha KOYKHOM IO~
Kpose. Mukpodiopa ciau3ucThix 000JI0YEK IJIa3a, JIBIXaTeJBHOT0 W MOYEIOJOBOr0
Tpakra, BbIMeHU. KadecTBEeHHBIH cocTaB MUKPO(MIOPHI OTIENOB NHIIEBAPHUTEIHHOIO
Tpakra. Mukpodopa npempkesyKoB KBauHbIX M €€ yJacThe B IMpoIlecce IHIleBape-
Hus1. Bo3pacTHoe cTaHOBIeHHE MUKPO(IIOPHI MUIIEBAPUTENILHOTO TpakTa. Jlucbakrepu-
03, €ro MpUYUHBI U MeToibl Koppekuu. [Tousitie o "HopmanbHOU" MUKpodIope U ee
3amuTHas QyHkuus. ['Hobnotuueckue u CIID-xuBorHbIe. [IpoObrnoTHky BeTepuHapHO-
IO Ha3HAUCHHUSI.

Posib MUKpPOOpPIraHu3MOB B KPyrOBOPOTE BEIIECTB B IIPUPOJIE.

Pone MHKpOOpPraHU3MOB B LUKIWYECKHX MPEBPAILEHUSX DJIEMEHTOB B MPHPOJIE.
Yuactue MUKpOOOB B KpyroBopoTe a3zora. buosorudeckast Gpukcaiusi a30ta CBOOOIHO-
KUBYIIUMH U CUMOMOTHYECKMMU MHKpoOamu. lIpeBpallleHus opraHu4ecKoro asora:
aMMOHHU(pUKaNys, HUTpU(DUKAIWS, [eHuTpuuKanys. bakrepraibHble pernapaTsl, CIio-
COOCTBYIOIIIME 0OOTAIIEHHIO [TOYBBI A30TOM.

Posp MUKpOOOB B KpyroBopoTe yriepoja. YdacTue MUKPOOPTaHU3MOB B MUHepa-
JHU3alMM OpraHUYecKUX COeJUMHEHUN ¢ 00pa3oBaHUEM JBYOKHCH yriiepojia W BOCCTa-
HOBJIEHHOT'O KHCJIOpOoZa. A’poOHOe U aHadpoOHOe paclieruieHre kierdarku. Crupro-
BOE, MOJIOYHO-, IIPOITHOHOBO-, MACISTHOKUCIIOE OPOYKEHHE U YKCYCHOKUCIIOE OKHCIICHHUE.

Posie MuKkpoOOB B npeBpallieHuu coeuHeHui Gocdopa, cepbl, xeesa.

OcHoBBI yuenust 06 HH(DEKIHY.

Tunsl B3aMMOOTHOILIEHUH Makpo- U MHKPOOpranu3MoB. OrnpejeieHue MOHSTHS
"undexrus-unexnronnas 6one3np”. Craguu nHpeknmu. [TyTh BHEIpEHUs, JTOKaIn3a-
L[1sI MUKPOOPTaHU3MOB M MX TOKCHHOB B opraHusme. Bujpl wH(EKIMU: 3K30reHHbIE,
DHJIOTE€HHbIE, CMELIaHHbIE, CyTIepUHpEKIUs U peuH(EKIHsI.

MuxkpobonocurensctBo. [lonsitve o cerncuce, 6GakTepreMuH, TOKCEMHUH, CEITHKO-
nuemun. Mudexuonnas 6osesns. Kputepuu (npusHaku) nHOEKIIMOHHON 00JI€3HH, OT-
NAYarolIye ee 0T HeMH(PeKINOHHbIX 3aboneBanuii. Tpuana ["enne-Koxa. Crajuu passu-
TUSL M KIMHUYECKOro MPOSIBICHUsT MH(DEKUMOHHON OOJIE3HU: THUIMYHOE, aTHUITUYHOE
(abopTuBHOE, CTEpPTOE, 3I0KAUYECTBEHHOE), MOJHUEHOCHOE, OCTPOE, MOJIOCTPOE U XPO-
HUYECKOe C TIepHOJaMU PEMHUCCUU U PELIUIUBOB.

PoJib IMMYHOJIOTHUECKOT'O COCTOSIHUSI OpraHu3Ma, YCJIOBUI BHEIIHEH Cpesibl B BO3-
HUKHOBEHHMU U TEYEHUU UHPEKIIMOHHOTO 3a00JIeBAHMSI.

IloHsiTHE O MATOr€HHOCTU U BUPYJIEHTHOCTH MHUKPOOOB. EMUHMIIBI U3MEpeHusT Bu-
pyJIeHTHOCTH. MeTozbl 0cnabieHusl U yCUIIEHUsS! BUPYJIeHTHOCTH. OCHOBHBIE (haKTOpBI
MAaTOreHHOCTU (BUPYJIEHTHOCTH): aire3UBHOCTh, MHBa3UBHOCTH, TOKCUI'€HHOCTD, HAJIH-
qye KarcyJ, GepMeHTOB | Jp.

Nmmynosorus.



NMMmyHoJIOrMsl Kak Hayka. 3agadid UMMYHOJIOTUM. OCHOBHBIE BEXW B Pa3BUTUU HUM-
MyHosorun (jpkenuep, Ilacrep, Meunukos, Dpnux, Jlawmuraitnep, bepuer, Ke6or,
Hopce, Dnensman, Munbscraitn, Komep, Epae u ap.).

Onpenenenue mnoHsTust "ummyHuter". MMMyHHas cuctema u ee pyHkuun. [leH-
TpajibHble M Mepudepudeckue opraibl UMMyHHOM cuctembl. PyHkuusa T- u B-
muMdonuToB. KoorneparuBHble B3aMMOOTHOIIEHUS] B MIMMYHHOM OTBETE C YHaCTHEM aH-
TUT€HOB KOMIUIEKCA TUCTOCOBMECTUMOCTH, (arouutos, T- u B-numdonuros. @opMer
MMMYHHOI'O peardpoBaHUs: CUHTE3 aHTUTeNl U KJIETOUHBIX (paKTOPOB, UMMYHOJIOIHYE-
CKasi MaMsITh, TOJIEPAHTHOCTD, AJNIEPrHsl.

Anturensl. [Toastue "anturen". Amino-, 130- ¥ KCEHOT'€HHBIE AaHTUIeHBI. AHTHUI€HBI
OaxTepUalibHOM KJIETKU: TIOBEPXHOCTHBIC, COMATHUYECKHUE, )KI'yTUKOBbIE. (PAKTOPBI, BITH-
SIOIIME Ha CBOMCTBA aHTHUIEHA: YY>KEPOJHOCTh, MOJIEKYJISIpHAsi Macca, CTPOEHHE Be-
IIECTB, UMYHOT€HHOCTD, CIIEHU(PUIHOCT. AHTUINEHHbIE IETEPMUHAHTHI (AIUTOIIBI) OaK-
Tepuid. AHTUTEHHAs! CTIELIM(PUIHOCTE: BHJIOBAsI, TPYIITIOBAsI, TUTIOBAS U JIP.

Awntutena. Ilonsitue 06 anturenax. Mx npupoga u dysxius. CTpyKTypa AMMY-
HOMIOOYJIMHOB pa3IMYHBIX KiaccoB. [loHsaTHe 006 akTUBHOM IeHTpe aHTuTesl. |lepBudy-
HBI ¥ BTOPUYHBIA UMMYyHHbIE OTBETHI. [loHsiTHE O "HOpMaNbHBIX" U "HENONHBIX" aHTH-
Tenax. MoHoKIIOHaJIbHBIE aHTUTea. DeHoMeHbl B3aUMOJIEHCTBUSI aHTUIE€H-aHTHTEJIO.
Peakiuu aHTHreH-aHTUTENO: HEUTpaju3auus, UMMYHOMDIyOpecleHIIUs, UMMyHO(ep-
MEHTHBIM METO/I, arrIIOTHHALIMSL, TIPEIUITUTALMSI, CBI3bIBAHME KOMILJIEMEHTA U JIp.

Anneprus. Ilonstue 06 amnepruu, ee TUIIBL. | UIepayBCTBUTENLHOCTL HEMEJIEHHO-
ro U 3aMeJJIEHHOrO THUIIOB. XapaKTepUCTHKA aJlepreHoB. MeXaHu3M pa3BUTHUs THIIep-
YyBCTBUTEJILHOCTH 000MX TUTOB. MIH(EKIInOHHAs ajieprusi.

mMmyHooruyeckasi TosiepaHTHOCTh. (PakTophl, 00YCIIaBIUBAIOLIME TOJEpPaHT-
HocTh. IMMyHOMIaTOI0rHUecKre peakiuu. MMmmyHoneduurel. IMMyHOCTUMYJISAIUS 1
IPUHLIUIIBI UMMYHOKOPPEKIUH. AJTLIOBAHTEI.

Bunpl ummynuteta. [IprobpereHHbIH UMMYHHUTET: MOCTUH(EKIIMOHHBIN, TTOCTBAK-
MHAJIbHBIN, aKTUBHBIA U NTACCUBHBIN, KOJIOCTPAIBHBIA, AHTUTOKCUYECKU I, CTEPUIIbHBIN
Y HECTEPUJIbHBIN; MECTHBIN UMMYHUTET.

[TonsiTHEe O ecTeCTBEHHOM PEe3UCTEHTHOCTU OopraHu3Ma. MakTopbl pe3UCTEHTHOCTH,
niepeIaroIrecs Mo HacleACTBy. B3aumoeicTBre crieupuuecKux U HecrieupUIeCKux
¢daxTopoB B ()OPMHUPOBAHUH YCTOMUUBOCTH MaKpOOpraHu3Ma K BO30YJUTEISIM HH(]EK-
IIMOHHBIX Oosie3Heil. ['ymMopanbHble W KieTouHble (OpMBI 3amuThl. Bo3pactHbie oco-
OEHHOCTHU UMMYHOJIOTUYECKOT'O CTaTyca UBOTHBIX.

buonpenaparel. buotexHosoruueckue 0OCHOBBI TPOU3BOJICTBA BaKIMH U JIEYCOHBIX
CBIBOPOTOK. [IpUHIIUITBI KOHTPOJISI HA CTEPHWIIBHOCTH (YUCTOTY pocTa), Oe3BpPEeIHOCTD,
pPEeaKTOreHHOCTb U AKTUBHOCT.

YacTHast MUKPOOHOJIOTHSI.

Bo30yurenu OakTepruaibHbIX HHPEKIUH

I'pamMnionoxKuTEIBbHBIE KOKKH

OO111ast xapakTepUCTHKa OCHOBHBIX TaKCOHOMHUYECKHX TpyIil. PacrnpocrtpaneHwue.
Posib B MaToJIOrMU )XUBOTHBIX U YeJIOBEKA.



Cradunokokku. Micropust oTkpbIThsi. XapakTepucTuka MOp(pOoIoruuecKHX, THHKTO-
PHUATBHBIX, KYJIBTYpPaJIbHBIX U (DEPMEHTATUBHBIX CBOHCTB OCHOBHBIX BUJOB CTa(HIIO-
KOKKOB. akTopbl MaTOreHHOCTU. MeTo/ibl UX BBISBICHUS. AHTUI€HHAsl CTPYKTypa.
YcrolunBocTs. JIekapcTBeHHAst yCTOMYMBOCTb.

Orbop mpo6 Marepuana sl MCCleloBaHUs. bakTepHoIoruueckasl JHarHOCTHKA
UHQEeKIHA cTaQrIOKOKKOBOU sTrONOruu. Juddepenimalius or HemaToreHHbIX cTadu-
JIOKOKKOB. OCOOEHHOCTH IMMYHHUTETa. bruomnpenapars jyisi crieuuyaeckoi nmpoduiak-
THUKU CTAPHITIOKOKKOB.

Crpentokokku. VicTopust OTKpBITHS. 3HaUSHHUE B ATOJIOTUH KUBOTHBIX H YeJIOBEKa.
OO01mas xapakTepucTUKa OMOJIOruYecKruX cBOMCTB. TOKCHHBI U (haKTOPBI MATOTEeHHOCTH.
Antrennas ctpykrypa. Kimaccudukarus maToreHHbIX CTPENTOKOKKOB. MIMMyHOreH-
HbIE CBOMCTBA U MOCTUH()EKIIMOHHBIA UMMYHUTET.

Bo30ynutens mbita. cTopust OTKpbITHS. BOCIPUUMYMBOCTD CEIBCKOXO3SIMCTBEH-
HBIX U J1a00paTOPHBIX XUBOTHBIX. Mopdosiorusi, THHKTOpHANIbHBIE, KYJbTYpaIbHbIC U
maToreHHble cBorcTBa. [laronornyeckuit Mmarepuan u OakTepronornyeckas JUarHoCTU-
ka MbITa. JluddepeHmnmanus MpITa OT JIPyruX BUAOB CTPENTOKOKKOB. PopMUpOBaHUE
UMMYyHUTEeTa. bruonpenaparsl.

Bo30ynurens macturta. McTopust OTKpBITHS. BoCHpUUMYMBOCTE CETbCKOXO3STi-
CTBEHHBIX U JJAOOPATOPHBIX KUBOTHBIX. Mopdosiorus, THHKTOpUANIbHBIE, KYJIbTYpab-
HbIe U (pepMEHTATUBHBIE CBOMCTBA, MATOreHHOCTh. bakrepuosoruyeckasi JUarHOCTHKA
MACTUTOB CTPENTOKOKKOBOW aTHOJOrMH. JIuppepeHiparys MaCTUTHOIO CTPENTOKOKKa
OT JIPYTUX BHJIOB CTPENTOKOKKOB. OCOOEHHOCTH MMMYyHHTeTa. | IpuMensemMble Grornpe-
napaThl.

Bo30ynuTens MHEBMOKOKKOBOW (JIMIUIOKOKKOBOM) MH(pEKIUU (CENTHIIEMUU) MO-
noxusika. Mcropust oTkpbiTus. Mopdosorusi, THHKTOpUaIbHbIE, KYJIbTypallbHbIe, (hep-
MEHTaTUBHBIE CBOMCTBA, TATOreHHOCTh. Bo3pacTHas BOCIPUUMUYUBOCTb CEIIECKOXO3STi-
CTBEHHBIX JXHUBOTHBIX. UyBCTBUTEJILHOCTH JIAOOPATOPHBIX MKHUBOTHBIX. Y CTOMYHUBOCTH
BO30yuTeNsl K BHEIHUM (hakTopam. OTOOp MaToNorHyeckoro Marepuasia Jyis Ucciie-
JIOBaHMsI HA TTHEBMOKOKKOBYIO MH(]eKIHI0. bakrepuonorudeckas AuarHoctruka. Mmmy-
aureT. [ Ipumensiembie Ouonpenaparsl.

["paMITONIOKUTENIEHBIC TAJIOUKH, He 00pa3yIolue CIIophI

Boz0Oyaurens poxu cBunHel. Vicropust oTkpsiTus. Pacripoctpanenue B mpupoze u
3HAYEeHWE B IMATOJIOTMU YesoBeKa M XKMBOTHBIX. OCHOBHBIE OMOIOrMYECKUE CBOWCTBA.
CriekTp maTOreHHOCTU. Y CTOMYMBOCTh BO BHeIIHe# cpene. JlaboparopHas MarHOCTH-
ka. JluddepeHumanysi poIucTol MaJIOUYKH OT JIUCTEPUNA W BO3OYAUTENS] CENTUIIEMUN
Mblier. iMmmyHa#uTeT. bruornpenapathl, MPUHLIUIIBI UX U3FOTOBJICHUS U KOHTPOJIS.

Bo30ymurens smcrepuosa. Mcropusi OTKpBITUS, paclpoCTpaHEHHE B TIPUPOJIE H
3HAYCHHE B IMATOJIOTMU YXHUBOTHBIX U YeioBeka. OCHOBHBbIE OMOJIOrMYeCKUe CBOHCTBA.
BocnpuuMUrBOCTE  CEJIbCKOXO3IMCTBEHHBIX JKUBOTHBIX. YCTOMYMBOCTH JIUCTEPUN K
HU3KOW TeMIlepaType U ApyruM (usuko-xuMmudeckuM (axropam. OTOOp maTosoruye-
ckoro Mmarepuaia. JlaboparopHast nuarHoctuka jucrepuosa. uddepennmarus mucre-
puii oT BO3Oyamrenst poxau cBuHeid. Ceposormyeckue Mmeronpl ucciefoBanus (PA,
PHI'A, PCK). Ummynutet. buornpenapats! (IIpUHLUI U3TOTOBJICHUS U KOHTPOJIS).



Bo30yaurens akruHoMuko3a. Mctopust oTKpbITHS. BOCIPUMMUYMBOCTE C€EIILCKOXO-
3CTBEHHBIX J)KMBOTHBIX U YEJIOBEKa. XapaKTepUCTHKa OMOJIOTMYECKUX CBOMCTB BO3-
oyauresst. OcoGeHHOCTh MOP(OJIOrHUK BO3OYAUTENSI B KYJIBType U MaTOJOTU<eCKOM Ma-
Tepuane. TUHKTOpHAIIbHBIC, KyJIbTypaJIbHble U (pepMEHTATHBHBIC CBOWCTBA. Y CTOMYH-
BoCTh. |laTorennocts. AnTHreHHast crpykrypa. Orbop marepuana JUisi UCCIICTOBAHHUS.
MeTtob! J1abOpaTOPHON JUATHOCTHUKY.

[larorennsie mMukobakrepru. OOIIas XapakTepUCTHKA ceMeicTBa MUKOOaKTEpHUid.
OcobenHocTr MOP(HOJIOTHH U XUMUYECKOT0 cocTaBa. Posib MUKOOAKTEpU B 3THOJIOIHH
TyOepKyJieza u nmaparyodepkysiesa.

Bo3Oyaurenn TyOepkyse3a CelbCKOXO3SHCTBEHHBIX >KMBOTHBIX. XapaKTEPHCTHUKA
TUHKTOPUAJIBHBIX U KYJIBTYpPaJIBbHBIX CBOMCTB MUKOOakTepwii TyOepkyne3a. IlaToren-
HOCTB JIsl CEJIbCKOXO3SMCTBEHHBIX U J1a00PaTOPHBIX KUBOTHBIX. OCOOEHHOCTH MOIO-
TOBKM Marepuaa Juist uccienoBanus. JlabopatopHas nuarHoctuka TyoepkyJiesa. Jud-
(depeHIMaMsT TATOreHHBIX MHUKOOAKTepHid OT KUCIOTOYCTOWYMBBIX CallpPO(QHUTOB U
OBICTPOPACTYIIMX MUKOOAKTepHil. Ajutepruyeckas U ceposioruueckast IMarHoCTuKa Ty-
6epkynesa. immynurter. buornpemnaparsl.

Bo30yaurens naparydepkysiesa (rapaTyoepKyJie3HOro SHTEpHUTa) KPyIHOT'0 POraroro
ckota. Mcropust otkpbiTus. Pactipoctpanenue. buonoruueckie ocoOeHHOCTH BO30YIUTe-
7s. AHTUreHHast cTpykrypa. Jlaboparophast nuarHoctuka maparyoepkysesa. Jluddepen-
[Uanusi napaTyOepKysie3HbIX MUKOOAKTEepUil OT MUKOOAaKTepuil TyOepKyesa. Asuiepru-
Jeckas JMarHocTuka. iMmynurer u cienuduyeckas npouIakTuka naparyoepkyiesa.

I"paMITONIOXKHUTETBHBIE CIIOPOOOPA3YIOIIHE TTANTOYKH

Bo30ynurens cubupckoi si3Bbl. Micropust otkpbitust. Pacripoctpanenue. Ycroiyu-
BOCTb B YCJIOBHSIX BHEIIHEN cpefibl. Poiib B MaTosoruu >kMBOTHBIX U YernoBeka. Bocrpu-
UMYUBOCTH CEJIbCKOXO3SIMCTBEHHBIX, JIAOOPATOPHBIX U TUKUX KUBOTHBIX. OCOOEHHOCTH
Mopdosnorun Mukpoopranusma. Karmcymno- u cropoobpazosanue. THHKTOpHAIBHBIE
CBOWCTBA; KyJIbTypaJlbHble OCOOCHHOCTH, ()epMEHTATHBHAsI AKTHBHOCTb, TOKCHIEH-
HOCTb, aHTUIe€HHbIe cBoMcTBa. OTOOp Mmarosoruueckoro Marepuaia. TexHuka Gesorac-
HOCTH TIpu padote. Metopl 1abopaTopHoii quarHocTuku. KecnenqoBanre KosxeBeHHOTo
M MEXOBOT'O ChIpbsi Ha CHOUPCKYIO s13BY. JluddepeHmumaus oT noYBeHHBIX carnpoQuT-
Heix Oarpyut U C. perfringens. Mmmynuret. JluarHoctuueckue, mpoQuIakTHUYECKUE U
nedeOHbIe Ouornpenaparsl. [ IpyuHIIMIT U3rOTOBIICHUS U KOHTPOJIS.

[laTorenHble aHadPOOEI.

Krnoctpunuu - Bo30yaurenn aHadpobueix uHpekuuid. Micropus oTkpbIThs. OO1mas
XapaKTePUCTUKA OMOJIOrMYECKUX CBOMCTB. 3HAYEHHE B MATOJOTMH XUBOTHBIX M YEJIO-
BEKa. Y CTOMYMBOCTH BO BHELIHEH cpenie. Jlnana3oH maTroreHHOCTH U TOKCHHBI. OTOOp
[aTOJIOTMYECKOro Marepuana u JjraboparopHasl JUArHOCTHUKA SM(HU3EMATO3HOTO Kap-
OyHKyJIa, 3JI0KQUeCTBEHHOI'O OTeKa, CTOJIOHsIKA, OOTyIM3Ma, Opa30Ta, aHa’ pOOHOM -
3€HTEPUH SITHST, SHTEPOTOKCEMUH OBELl, TeJISIT, CBUHEel. [IpumeHenue peakiuu HelTpa-
JIM3AIUH JJIsl BBISIBJICHUSI M OTIPEJICIICHUS] TUIIOBOM MPUHAJISKHOCTH TOKCHHOB I1aTO-
reHHbIX KiocTpuauil. PopmMupoBaHUe UMMYHUTETA IIPU KIoCcTpuanozax. Ilpumensie-
Mble OHonpenaparsl.

['pamoTpuIiaTenbHble MaJ0YKH, He 00pa3yIOIIHe CIIOPBI



Bo30yauTtenu HexpoOakTepro3a M KOMBITHOW THMJIM. BOCHpPUUMYHUBOCTE KHBOT-
HeIx. OOmias xapaxrepuctuka. MopQonorusi, TUHKTOpPUAIbHbIE, KYJILTYpPaIbHbIE U
(pepMeHTaTHBHBIE CBOWCTBA, MATOreHHOCTh. ToKCHHBL. [laTorenes, AHTUreHHas! CTPYK-
Typa. OTO0p narosoruyeckoro Marepuaia. bakrepuosnornyeckasi AMarHocTHka. Mmmy-
HuteT. buonpenaparsi.

CemeiictBo sHTEpobakTepuit. O61mas xapakrepucruka. Knaccuduxaiwms. Poss B ma-
TOJIOTHH CEITHCKOXO03SIMCTBEHHBIX YKUBOTHBIX.

Bo36ymurenu xonubakreprosa. Mcropust otkpeitusi. Poss E. coli B aTnosorun xo-
aubakrepro3a (IUIEpUXn03a, KOJHU-UH(EKIHUH) MOJOTHSIKA CeTbCKOX03SIMCTBEHHBIX
YKUBOTHBIX M OTEYHOM OoJe3HH mopocsT. Bo3pacTHas BOCIPUUMYHUBOCTD CENILCKOXO-
3SIMCTBEHHBIX JKUBOTHBIX. UyBCTBHTEIHHOCTH JTAOOPATOPHBIX YKUBOTHBIX. (OCHOBHEIE
Ouosoruyeckue cBoicTBa (MOp(OIOTHsl, TAHKTOPUAIbHBIE, KYJIbTYpaJbHbIe H (hepMeH-
TaTHBHbIE CBOWCTBA, aHTUIE€HHAsl CTPYyKTypa). PakTopbl MATOreHHOCTH (KarCyJbHBIE,
aJire3UBHBIE AHTUTE€HBI), METO/bI UX BbIIBIEHUS. OTOOp Marepuasa U 0aKTepPHOJIOrHYe-
CKasi AUarHocThKa Kojubakreprosa. Cxema OGakTeprosorndeckoro ucciepopanus. Ce-
posiorudeckast ueHTuuKaIus Bo30yauTens koanbakrepro3a. OCOOEHHOCTH HMMYHU-
TeTa MpH d1Ieprxuo3ax. buonpenapatsl. [ [pUHIHUITEI UX U3rOTOBICHHUS K KOHTPOJIS.

Bo30ynutenu cansmonenesa. Mcropust otkpbiTusi. Pacripoctpanenue B mpupo/Ie.
3HayeHHe B MATOJIOTUHM YeJloBeKa M JKUBOTHBIX. Bo3pacTHass BOCIPHMMYHUBOCTD CEJlb-
CKOXO3SIUCTBEHHbIX JKUBOTHBIX; 3HAYEHHE OAKTEPUOHOCUTENILCTBA Y B3POCIIBIX KUBOT-
HBIX; 9yBCTBUTEJILHOCTD JJA00PAaTOPHBIX )KMBOTHBIX. AHTHI'€HHAs CTPYKTypa. Y cToi4n-
BOCTb CaNlbMOHeN. Mop(oorus, THHKTOPUAIbHBIE, KYJIbTypaabHble U (hepMEHTATHB-
HbIE CBOWCTBA, MaTOreHHoCTh. OTOOP Marepuaia st uccienoBanuid. Cxema Gakrepuo-
norugeckoro uccienoBanus. Ceposormueckast uaeHtudukanus (ceporpyrimsl). Oco-
O6enHoctn uMMyHHTeTa. brornpenapatsl. [IpuHIHUIT UX U3rOTOBJIEHUST K KOHTPOJIb.

Nepcunun. Bo3bynurens 300aHTPOIIOHO3HON dyMbl. Mcropust otkpbeiTHs. Pacrpo-
cTpaHeHHe. BoCnpuUMUYMBOCTE >KUBOTHBIX M uenoBeka. OCHOBHBIE OHMOJIOrMYECKHE
CBOMCTBa (MOpQooruyeckrue, THHKTOPUAIbHbIE, KyJIbTypaJIbHbIe U (PepMEHTATHBHBIE;
[aTOreHHOCTh, AHTUI'EHHAsl CTPYKTypa). YcToiuuBocTh. OTOOp MaTepuayia Jjisi uccie-
JoBaHus. bakrepuonornyeckasi IMarHoCTUKa YyMbl. Mepbl MPeIoCTOPOKHOCTH U TEX-
HUKa 0€30MacHOCTH IPH MPOBEACHUH JIabopaTOpHBIX uccienoBanmii. Jluddepennmarps
BO30YIUTEIISI 300aHTPOIIOHO3HOM YyMbI OT UepCHHMH IIceBAOTYyOepKyJes3a. buornpera-
paTsl.

CemeiicTBO mactepesl 1 BO30yIUTENIM HESICHON STHOJIOTHH.

Boz0ymurens nacrepesiesa. Mcropust oTkpbiTus. [lacTepeyioHOCHTENbCTBO U 3HA-
Y4eHHUE 3TOrO SBJICHHUS B MATOJIOTHH KUBOTHBIX. MopQosioruueckie, TAHKTOPHAIbLHBIE 1
Npyrue OHOJOrHYecKue CBOMCTBa BO30ymuTesss. BoCpUUMYUBOCTE CETBCKOXO3Sii-
CTBEHHBIX U JIAOOPATOPHBIX JKUBOTHBIX U ITHL. YCTOHYMBOCTH MacTeperl K (pU3UKO-
xuMuveckuM akropam. JlaboparopHast nuarHoctuka nacrepesuiesa. [IpuHImIT n3ro-
TOBJICHUSI ¥ KOHTPOJISI OMOIpernapaTos.

Boz6ynurenu remogune3on. Mictopust oTKpbITHS. POJTb B IATONOTHM CENBCKOX03STi-
CTBEHHBIX KMBOTHBIX. OOIasi XapaKTepUCTHKA OHOJIOMMYECKUX CBOKCTB (Mopdosiorus,
THHKTOpUAJIbHBIC, KYJIbTypaJibHbIe H (DepMEHTATHBHBIE CBOWCTBA; TATOICHHOCTD ).
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Bos30Oynurenu remoduiesnoro nosucepo3ura cBuHeir. Mopdosorus, KyasTypaiib-
Hble U (pepMeHTaTHBHBIE cBoWcTBa. OTOOP Marosoruyeckoro Marepuaia. baxrepuosio-
ruyeckasi fuarsoctuka. Cpejicrsa crieupuIeckoi mpopriIakKTHKH U JICUSHU L.

Bo30Oyaurens remModuiesHol IIIEBpONHEBMOHUU CBHHeH. Mopdoorus, KyasTy-
panbHble U (pepMmeHTaTUBHBIE cBoicTBa. OTOOp Tarosoruvyeckoro marepuasna. bakre-
pHuosornyeckas [uarnoctuka. buornpemnaparsi.

Bos30ynurenn Opyuesiesa. Mcropust otkpbiTusi. Posib B MaTOJIOMMK YeIOBEKA U KH-
BOTHBIX. Y CTOMUUBOCTD K (PU3UKO-XUMHUECKUM (hakTopaM. MopQosiorust, TAHKTOPHAIb-
HBIE CBOMCTBA, OCOOEHHOCTHU KYJIFTUBHPOBAHHUS U (PEPMEHTATUBHBIX CBOHCTB Pa3IMYHbIX
BHJIOB Opy1esl. AHTUreHHas! cTpykTypa. OTOop Marepuaia Jyisi UCCeA0BaH M. MeTo bl
J1abopaTopHOi JuarHocTUKH. Cxema OaKkTepHOJIOrHIecKoro uccienoBanus. OcobeHHo-
CTH [TOCTAHOBKM OHOMPOOLI MpU OaKTepHOIOruIeckoM uccienoBanud. Ceposiornyeckas
JMarHoCTHKa Opyuesuie3a. AJiepriuyeckas AMarHOCTUKA W OCOOCHHOCTH MMMYHHUTETA.
JluarHoctudeckue u npoduiakTudeckue Ouorpernapathl. [IpUHIMIBI U3rOTOBIEHUS U
KOHTPOJISL.

Bo36yaurenu tynsipemun. Mcropust oTkpbITHs. Poiib B IIaTOJOIUY YeJIOBEKa U YKH-
BOTHBIX. Mopdosiorus, THHKTOpHAIBHBIC, KYJIbTypalibHbIe U OMOXMMUYECKHUE CBOMCTBA,
[IaTOr€HHOCTh, AaHTUIe€HHasl cTpyKkTypa. OTOop Marepuana st ucciaeoBaHus. MeTopl
Jab0paToOpHON TUArHOCTUKH (OaKTepUOJIOTHUECKHE, CepoJiorndeckre). 3HadeHue ajl-
Jeprudeckoi auarHoctuku. UMmmynurer. buonpenaparts.

ITaTorennsle nceBgoMoHabl. Pacrpoctpanenue. OOmnas xapakTepUCTHKA BHIOB
pona mceBioMOHa3. Bo3Oyaurenu cara, METMOHI03a M HArHOMTENBHBIX IPOIIECCOB.
Pone B marosioruu yenosexa.

Bos30ynurens cana. Mcropust oTkpsiThs. Poib B matonoruu ;xuBOTHBIX. Mopgoiio-
I'sl, TAHKTOPHAJIbHBIE, KYJIBTYpaJibHble U (DepPMEHTATUBHBIE CBOMCTBA. Y CTOMYHUBOCTE.
[laTorennsie cBoiictBa. AHTUreHHast cTpykTypa. Ot60op Marepuana. bakrepuonoruye-
CKasi M CEepOJIOrMYecKasi IMarHocTuka. Asueprudeckuii auartos. OcoOeHHOCTH HMMY-
HUTETA.

Bo36yaurens menuonmoza. OO01mas xapakrepucTrka. Marepuai [jist HCCIIeI0BaAHMSI.
JlaboparopHas auarHoctuka (Oakrepuoyioruyeckas U cepoJiormyeckas). VIMMyHHUTET.
buonpenaparsl.

Bo36yaurens ncegomMono3a. BocnpuuMUnUBOCTE pa3jiMiHbIX BUJIOB YKHUBOTHBIX U
yenoBeka. OOmmias xapakrepuctuka. Matepuan st uccienoBanusi. bakrepuosornye-
CKasl ¥ ceposiornyeckas quarnoctuka. Mimmynurer. buonpenapats. '

M3BUTHIE OaKTepUU

Bo36yaurenu kammnuiobakteprosa. Vcropusi oTkpbiTHs. PacrnpocTpanenue u 3Ha-
YEeHUE B [1ATOJIOTUHU CEJIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX. OCOOEHHOCTH MOP(OJIOTHH U
Onosioruueckue CBOWCTBA. BOCIpUHMUYMBOCTB CEJNBCKOXO3SHCTBEHHBIX U J1aboparop-
HBIX JKMBOTHBIX. YCTOMYMBOCTH KammuioOakrepuid. JlabopaTopHasi JuarHocTuka.
Huddepennmanys naToreHHbIX W carpopUTHBIX KamriodakTepuit. Mcmop3oBanue
AHTUOMOTHKOB JIJIsl ”HAKTUBAIIUH KaMITHIIO0AKTEPHIid B CriepMe.

Bo30yaurenu nenrocnuposa. Micropust oTkpeITHsI. PacipocTpaHeHue maToreHHbIX |
carnpo(UTHBIX JICITOCIIMP B MpUpOe. 3HAUYCHHUE B MATOJIOIMH YeJIOBEKa M JKUBOTHBIX.
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OcobeHHocTH MOP(OJIOrUH, KyJIbTypalibHbIe M MATOreHHbIe CBOMCTBA. Bocmpuumun-
BOCTb CEJIbCKOXO3SIICTBEHHBIX JKMBOTHBIX. Y CTOWYMBOCTH JICITOCHIHP K (PH3HKO-
XUMHYEeCKUM (pakTopam U B OKpyxkaroieil cpene. Jlaboparopuast nuarnocruxa. Jud-
¢Gepenuuanust nentocnup. pumenenne PMA u PA uist ceponorndeckoid JAarHoCTUKH
nenrtocnivposa. IMMyHuTeT npi sientocnupose. buonpernapatsl.

Bo30bynurenu nu3zentepun cBuHeil. Vctopusi oTKpeITHA. PacnipoctpaHeHue B mpu-
poze. 3HaueHHe B aTOJOTHU KUBOTHBIX. OCOOEHHOCTH MOP(OIOTUH U OUOJTOTHUYECKHE
cBoiicTBa. ¥YcToiiuuBocTh. JlabopaTopHast AMArHOCTHKA U MUMMYHHTET TIPU JTA3EHTEPUH.

[laToreHHbIE MUKOIIJIA3MBI

Ucropus otkpeiTus. Pactpoctpanenue B pupojie, 3Ha4eHHe B ITaTOJIOTHH YeJI0BEKA
M JKMBOTHBIX. KJaccu(UKaiys MHUKoIuiazM. Bo30yqurens MUKOIUIA3MO30B CETbCKOXO-
3AUCTBEHHBIX JKMBOTHBIX M MTHL IUIEBPOIIHEBMOHMU KPYITHOT'O pOraToro CcKoTa,
IUIEBPOITHEBMOHUH K03, MH(EKIIMOHHOMN arajJakTUH OBeIl U KO3, PECITUPATOPHOIO MHKO-
mwia3mo3a nTul. OcobeHHOCTH MOP(hOJIOrHH, KyJIbTYpalbHbIe i aHTUICHHBIE CBOMCTRA,
CIIEKTp MaTOM€HHOCTH BUJIOB MUKOIUIA3M. Y CTOMUMBOCTH. OTIHYME MHUKOILIa3M OT L-
dopm Gakrepuil. OcOOEHHOCTH Ta00PATOPHON JUMATHOCTUKY MTPU UCCIISIOBAHNN Ha MU-
Koriasmo3. IIpuHnunuanbsHas cxeMa MUKPOOHOIOIHYECKOro UCClieoBaHust. MMMyHu-
TeT IpU MUKOIUIa3Mo3ax. bruornpemnaparsl.

IlaToreHHbIE PUKKETCUU U XJIaAMUTUH

Vcropust OTKpBITHSL. 3HaYE€HHUE B [1ATOJIOTUH YeJIOBEKA U KUBOTHBIX. DKOJIOI S PHK-
KeTcuil. Posib HaCeKOMBIX-IIEPEHOCUMKOB B PACIIPOCTPAHEHHN U LUPKYISILMHA PHKKET-
cuii B npupojie. OCHOBHbIE BUABI PHUKKETCHI - Bo3Oymurened pukkercrosoB (Ky-
JIUXO0paJiKa, KePAaTOKOHBIOHKTUBUT M KOYIPHUO3 KPYITHOTO POTaToro CKOTa, SPIIMXHO3
co0aK) ¥ XJIAMHUIMO030B (XJIaMHIMO3HbIE HHCEMOHUN U a0OPTHI OBEIl, KPYITHOI'O POraTo-
ro CKOTa M JIp. BUJOB *KMBOTHBIX). bruosoruiyeckrne ocoOEHHOCTH PUKKETCHH ¥ XJIaMH-
JIMA. CHIEKTP MaTOreHHOCTH M yCTOHYMBOCTb. JlaGopaTopHasi TUarHOCTHKA PUKKETCHO-
30B W' XJIAMUM030B. MeToibl MUKpOOHOJIOrnYecKoro uccienoBanus. MiMmyHurer mpu
pUKKeTcro3ax U xyuamuauosax. Crenuduaeckas mpoduiakTuka 3a00IeBaHUI.

Bo30yaurenu 6ose3Hel, BbI3bIBAEMBIX MUKPOCKOITUYECKUMU TPUOAMHU.

Bo30yuTtenu MUKO30B (MyKOp, EHUIIAIIIBI, aCTIEPTHILIBI B Jp. )

Pacnipoctpanenue B npupo/jie, 3HaueHHe B MATOJOTHU CEIbCKOXO3SIMCTBEHHBIX JKH-
BOTHBIX M 4YeJloBeKa, O1oyiornyeckue cBoicTBa Bo3oyauTeneil. MakTopbl MaToreHHOCTH,
ycroiyuBocTb. OTOOp MaTepuana ajisi ucciaenoBaHusi. JlabopaTopHasi AMarHoOCTHKa
TUIECHEBEJIBIX MHUKO30B.

Bo30yurenn MHUKO30B, BBI3BIBAEMBIX JIPOXIKENIOZOOHBIME TprOaMu. XapakTepH-
CTMKA CBOMCTB BO30yAMTENeH KaHIMIAMUKO3a, KOKIHIMOMHUKO3a, 3IM300TUYECKOTO
mumbanrurta u ap. Kpyr BocnpuMMYUBBIX AKUBOTHBIX. OTOOp MaTepuaia Jyisi HCClie 10-
BaHMs1. JlabopaTopHas 1uarHocTHka.

Bo3byaurenu nepMaToMuKo30B. BocnpuuMUMBOCT XUBOTHBIX. Mopdostorust Bo3-
Oynuteneit Tpuxodutuu U Mukpocnopun. Otdop MaTepuana s uccienoBanus. Jlabo-
paropHasi TMarHocTuka JepmMaroMuko3oB. Kputepun auddepeHnmanun Bo3oyauTenei
Tpuxo(pUTHU U MUKpociopud. IMMyHUTET pH JilepMaToMuKo3ax. buorpenapars.

Bo30yauTenn MUKOTOKCHKO30B.
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Pacnpoctpanenue B mpupojie. BocnpurMMYMBOCTE KMBOTHBIX. XapaKTepUCTHKA
HanOoJee U3BECTHBIX MUKOTOKCUHOB (aduia- ¥ OXpPaTOKCHUHBI, IEHULMIIIOBAST KUCIIOTA,
TPUXOTELEHbI, pPyOPaTOKCHHBI, 3eapajJieHOH U JIp.) U TpUOOB-IIPoyLeHTOB. OThop Ma-
Tepuaia Jjsi uccienopanust. JlaboparopHasi 1MarHOCTHKa MUKOTOKCHUKO30B. 3HAYCHHUE
TOKCUKOOUOJIOTMYECKOr0, MUKOJIOTUIECKOT0 U (PU3UKO-XUMHUECKOTO aHAJIU30B.

Berepunapnast BupycoJsiorust. O0111ast BUPYCOI0Tust

3Ha4yeHre BUPYCOB [UIsl pelieHus ooiedunonornyeckux mnpobsem. Ponb BupycoB B
MH(EKIIMOHHOM MaTOJOIUU >KUBOTHBIX, PaCTeHUM U yenoBeka. OCHOBHBIE MPUHITHUITEI
Mpo(UIAKTUKY U JUArHOCTUKU BUPYCHBIX OOJIE3HEH.

[Ipupoma BupycoB u ux poiyib B 6uoctepe. Bupycsl u reneruueckuii oOMeH B OHO-
cepe. Posb BUpYCOB B 9BOJIIOLMU KU3HU Ha 3emJyie. BUpychl kak HHPEKIMOHHbBIE areH-
Thl. [IpUHIUIIBI OTJINYMST BUPYCOB OT JApP. HH(EKIIMOHHBIX areHTOB.

CrpykTypa ¥ XUMUYECKUH COCTaB BUPHUOHOB BUpPYcOB. Bupuonsl — (opma cyime-
CTBOBaHUSI BUPYCOB. EJMHBINA MPUHLIUIT OpraHU3aliid BUPUOHOB, UX (DOPMBI I pa3Mephl.
HyknenHoBbIe KUCIOTHI BUPYCOB, UX (PYHKIIUH. TUIIBI BUPYCHBIX T€HOMOB.

Cucremaruka BUpycoB. lIpUHIMIT cHCTEMATUKY, ee HaydHasi U MpaKkTHUYecKas IeH-
HocTb. KpaTkas xapakTepucTUKa OCHOBHBIX CEMEHCTB BUPYCOB.

['enernka Bupycos. [lonsrue o rene u reHome. BupycHasi momysisiusi, 1raMmm, BH-
pyCHBIN KJIOH. MyTaluy y BUPYCOB U UX MeXaHM3MbL. [IpUHIUITBI TeHHON WHXXEHEPHH,
ee JOCTIIKEHHUs M PEeLIeHHUs IPUKIIAHbIX 3a/1a4.

Penpoaykiyst BUpMOHOB BUpPYcOB. KJleTOUHBIN reHOM U peanu3aliys reHeTHUYeCKOM
uHpopManyu. [lepMUCCHBHBIE M HETEPMUCCUBHBIE KJIETKH. JTaIlbl PerpoayKIHH BH-
PHOHOB B [IEPMUCCUBHBIX KJIeTKaX. Peruivkanys BUPYCHBIX HYKJIIEMHOBBIX KHCIIOT.

VY CcTOWYMBOCTH BUPUOHOB BUPYCOB K JICMCTBUIO (PU3UUECKUX U XUMHUYECKUX (DAKTO-
poB. JlelicTBre HAa BUPHOHBI BUPYCOB pa3inyHbIX Temrepatyp u Y®DJIL. JleiicTBue kuc-
JIOT, 1IeJIoYel, CIIUPTOB, AE3UH(EKTAHTOB, OKUCIUTENe U BOCCTAaHOBUTEJCW, aHTH-
O1OoTHKOB. MeTo/1bl yHUUTOXXEHUSI, THAKTUBALIMK M KOHCepPBAIMX BUPYCOB.

KynpruBrposanue BupycoB. KyapTypbl KJIeToK , MX IIpeuMyllecTBa nepes Jjabopa-
TOPHBIMH >)KMUBOTHBIMU M KYPUHBIMU SMOpHOHAMU. THIIBI KyJIbTYp KJIETOK, UX 3HAYCHHE
B Pa3BUTHU BUPYCOJIOTHH.

Oco0GeHHOCTH IPOTUBOBUPYCHOIO UMMYHUTeTa. Hecneunduyeckue u crenudude-
ckue (akTopbl IPOTUBOBUPYCHOM 3aIUThl. AHTUIE€HbI BUPYCOB U POJIb ITOBEPXHOCT-
HbIX 0€JIKOB BUPUOHOB. KiIeTOUHBIN 1 I'yMOpPasIbHBINM POTUBOBUPYCHBIN HMMYHHUTET.

[TaTorene3 BUpycHbIX OoJie3HeH )KUBOTHBIX. |IyTH MPOHUKHOBEHUS] BUPYCOB B Opra-
HU3M JKMBOTHOI'O U Oapbepbl Ha 3TUX MyTsAX. Tponusm BUPYCOB, BTOPUYHAS LUPKYJIS-
1¥st BUpycoB. PekoHBasieclieH1Msl, BAPYCOHOCUTEJIECTBO U BUPYCOBBIACIICHUE.

Ceponorudeckre peakiiuu B Bupycosorad. OOIui NprUHLIUI CepOJIOrHYeCKUX peak-
mui 1 ux ommuuns Apyr ot apyra. PH, PTT'A, PHI'A, PCK, PU®, PJIIT, UDA. [lo-
CTOMHCTBA M HEJIOCTATKH KaXJI0i peaklMu B 00JIaCTH UX IPUMEHEHHSI.

[lpyHLIUIBI TUATHOCTUKU BUPYCHBIX Oosie3Hel >kuBOTHBIX [IpenBapurenbHbiii mua-
THO3 Ha OCHOBE aHaJIM3a KIMHUYECKUX JAHHBIX, IATOJIOTMYECKUX U3MEHEHUN U T30~
OTOJIOTMYECKUX JaHHBIX. OKOHYATENbHBIA JIMarHO3 Ha OCHOBE OOHApYKEHUsI M WJICH-
TU(UKay BUpycoB. I lonydenune narMarepuaiia U ero TpaHCIOPTUPOBKA
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Crnenuduryeckass mpouiIakTika BUPYCHBIX Oosie3Hel ®UBOTHBIX. JKUBBIC W WHAK-
TUBHPOBAHHbIE BaKIMHbBI, UX JIOCTOMHCTBA M HEJNOCTATKH. MOJEKyJsIpHbIE BaKIIMHBI,
COBPEMEHHbIE T€HHO-WHKEHEPHbIE TEXHOJOIMU IIOJIyYeHUs] BAKLMH. XUMHUOTEparms
BUPYCHBIX 00JIE3HEH, IIEPCIIeKTUBA UX PA3BUTHSI.

YactHast BUPYCOJIOTUSI.

bosie3snn HeCKOJNIBKUX BUJIOB >KMBOTHBIX. Ocma, dyma, rpuIil, OeleHCTBO, IrelaTuT.
DNU300TONOTUS U crielrpugecKas MpoduIaKTHKA.

Bupychble 00yie3HM KPYITHOIO M MEJIKOTO poraroro ckora. Bupyc myctyie3Horo
JIEpMaTUTa, MAaIlyJIE3HOro croMaTuTa, puHorpaxenta, 3KJI, neiko3. Dnu3ooTonorus u
cnendurueckast mpoPpuiIaKTHKA.

Bupychele 6one3nu cBuHell u Jiomanei. I'eprnecBupycel, aJleHOBUPYCHI, PEOBHPYCHI,
a(pHuKaHCKast Tyma, MaparpuIil. DMU300TONOTHS U crierrduyueckas mpopuiiaKTHKa.

Bupychbie 60s1e3HU IIOTOSAHBIX U KPOJIMKOB. BUpyc ManmuuioMbl, pHOBHPYCHI, I1a-
parpurii, BUpyc AyecKku, BUPYC MapaMUKCOBUPYCOB. DIMU300TOJIOTHS U CTieITU(pUIecKast
npoQUIaKTHKA.

Bupycusle 6one3nu ntui. bonesns Hetokacia, aleHOnogo0HbIi BUPYC, JICHKO3, BH-
pyc rpurma, rernaTura, HHQEKIHOHHOrO OPOHXUTA. DIMHU300TOJNOTUS U crierududeckast
NpoQHUIIaKTHKA.

DNuU300TOSIOTHS U HHPEKIIMOHHBIE OOJIC3HU.

OO0111ast AIIM300TOJIOTHSL.

Wcropust passutus 5nu30Toforud. CBs3b  SNM300TONOIUMM C JPYTMMH HayKaMH.
MeToibI HceieIoBaHums S1M300To0oruK. OXpaHa JIofeh OT 300aHTPONIOHO30B.

ONU300TONIOTUYECKUe acleKThl yueHuil 00 uHdekunu u ummynutere. [lonstue 06
uHpexuny, Buabl U Gpopmbl nHpexmu. Mudekunonnas 00e3Hb. ITHOIOTUS U KIIUHHU-
4ecKOoe MpOsIBJICHNEe HHPEKIIMOHHOM Oone3Hr. MexaHu3m U (pakTopsl UMMYHHTETA, BH-
761 U (POPMBI IMMYHUTETA, IIPAKTUUECKUE ACIIEKTHl UMMYHOJIOTHH.

OMU300TUYECKUM MPOLIECC U €ro JBMKYIIUE CHJIBL. DMH300TUYECKUM Mpoliece Kak
AMU300TOJIOTHYECKAsl KaTeropust. DMU300TUYECKast LEeTb U ee 00s13aTe/IbHbIe 3BEHbSI: UC-
TOYHUK BO30YJUTENsI MH(EKLIUH, MEXaHU3M Iepeiaud BO30yIUTesl, BOCIPUUMYNBLIH
OpraHu3M.

3aKOHOMEPHOCTH Pa3BUTHSI U MIPOSIBICHUS SITU300THUECKOTr0 poliecca. DIMU300THYIe-
CKMH oduar M mpupojHas o4aroBocThb. [loHsTHE 00 MHTEHCHBHOCTH 3IHU300THYECKOTO
nporecca Cropaysl, AMU300THs U MaH300THs. JlMHaMuKa SMU300TUH U XapaKTepUCTUKA
ee OCHOBHbIX cTajuil. BiusHue npupogHo-reorpaguIecKux H  COIHMAIBHO-
HKOHOMHUYECKHUX (PaKTOpOB Ha 3nu300THYecKuil mpouece. [lonstre 06 3mM300THHECKOM
oyare, HeOJIaroroyYHOM ITyHKTE M yIpoXkaeMoi 30He. Buibl SNIM300THYECKUX 04aroB U
ux xapakrepuctuka. [IpuposiHas ouaroBocts HHPEKIMOHHBIX Oosie3neil. CTpyKTypa, BU-
JIbI ¥ THIIBI IPUPOIHBIX 04aroB. I IpupoiHo-ouaroBbie 00Je3HN )KUBOTHBIX.

ONU300TOJIOTMYECKH MOHUTOPUHI U OCHOBBI 3MH300TOJOIMYECKOr0 HCCIIeI0Ba-
Hust. Llenu u 3amaun. Meroanka SIM300TOJIOrMYEcKoro oocieioBanys. MIHTeHCHBHBIE U
SKCTEHCHUBHBIE TMOKa3aTelu. [IpuemMbpl 3MHU300TONOrHYEeCcKOro uccienoBanus. MaTtema-
TUYECKHE MTPUEMBI aHAIM3a SITU300TUYECKOro Mpoliecca U BIUSHUS Ha HErO COUAIBHO-
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SKOHOMUYECKHX, MPUPOAHO-reorpapuyecKux, OMOTHIECKHX M aOHOTHYECKHX (aKTo-
pOB.

Homenknatypa, sBosonust U Kiaccuukaiys HHPEKIIMOHHBIX Oojie3Heit. HoMen-
KJIaTypa U NPHUHLMIIEI KIacCU(pHUKALUU HHQEKIMOHHBIX OoJie3HeH. DNH300ToNorHYe-
ckas KJaccU(pUKalusi MHPEKIMOHHBIX OoJe3Hei. DBonolus HHPEKIIMOHHOM 6oje3HM
KaK IPOLECC B3aUMHOIO IPHUCIOCOOJICHHUS MHUKPO- U MaKpOOpraHuU3Ma B pe3yJIbTaTe
U3MEHEHHS B3aUMOJEHCTBUSI ABIKYIIIUX CHJT SITH300THYECKOT'0 ITporiecca.

OOIMe NPUHIMIBI OPraHU3AlMU U MPOBEACHUS IPOTHBOAU300THYECKUX MEPO-
npuATAi. OCHOBHBIE 337141 U IPUHLIUIIBI IIPOTHBOAIM300THYECKON paboThI. [IpoTrBO-
BIIU300TUYECKUE MEPOIPUATHS KaK eIMHasi TOCyJapCTBEHHas HAyYHO O0OOCHOBaHHAs
cucTeMa NpoQHIaKTUKU U OOPBOBI ¢ HH(EKITHOHHBIME OO0JIE3HSIMH HKUBOTHBIX.

OOwrast u cnenuguueckas npodumakTuka HHOEKIMOHHBIX Oosie3Hel. [Tonsarue 06
obuel npoduinakTike HHOEKIMOHHBIX OONe3Hel U OCHOBHbIE TpeboBaHus K Hel. Oc-
HOBHBIE BETEPHHAPHO-CAHUTAPHBIE U OPraHU3ALMOHHO-XO3SHCTBEHHBIE MEPOIPUSITHS,
BXOJISIILIME B CHCTEMY 001MX Meponpustuil. [Ipodunakruiyeckoe kapaHTUHUPOBAHKUE U
aucnancepusanyst. Crenuduueckas mpouaKTHKa Kak cucTeMa Mep, HarpaBlieHHas Ha
IpeyIpexIeHUe MOSIBJICHUS Ollpe/ieIeHHON HH(PEeKIHOHHOH Ooye3nn. CpecTsa U Me-
TOJIBI CIIEU(PUIECKOMN MTPODUITAKTUKH.

O3110poBUTEIBHBIE MEPOIIPUSTUS U JIMKBUIAIMS MH(DEKIIMOHHBIX OOJIe3HeH. Du30-
OTOJIOTMYECKOe 00CIe0BaHUE SU300THYECKOro odara (HeOIarornoiyqHoro myHKTa) 1
U3y4eHHEe CUTYaluH. DIMU300TOJIOrMYecKoe 000CHOBAHUE TPEX OCHOBHBIX HAIPABJICHUI
B 60ph0e C MHPEKIMOHHBIME GOJE3HAMH — MEPOINPHSTHH B OTHOLICHHH HCTOYHHKA
BO30yAUTENS] MH(EKLUH, MeXaHU3Ma Tepe/laud, BOCIPUUMYHMBBIX XUBOTHBIX. [ loHsTHE
00 M30JISLUMK KUBOTHBIX. Y CTPOHCTBO U (DYHKLIHOHHPOBAHUE H30JSITOPOB U MH(EKIH-
OHHBIX OTJENIEHUH B XO3dHcTBax W jedyeOHunax. OpraHu3anys MEpONpUsITHIA HaIlpaB-
JIEHHBIX Ha 3BEHbSl SMHM300THYECKOM Henu. OpraHuzanusi KapaHTHHHBIX U OrpaHHYM-
TEJILHBIX MEPOIPHUSITHH.

Tepanus npu MHPEKIHMOHHBIX OO0JIE3HIX. DMHU300TOJIOIHYECKOE U IKOHOMUYECKOE
000CHOBaHME JIeUEHHMs] XKUBOTHBIX. OpraHuzaliys JeueHust )KUBOTHbIX. Crieruduyeckast
1 Hecrieln(puIecKas Teparms.

Berepunapnas canurapusi.

[TonsiTve 0 BeTeprHApHON CaHUTAPUU. 3HAUYEHHE U POJIb BETEPUHAPHON CaHUTApUH
B PO UIIAKTUKE UH(PEKIIMOHHBIX OOJIe3HEe! U TIOJyUYeHUH MPOJILYKTOB )KHBOTHOBOCTBA
BBICOKOI'O KauecTBa. BerepuHapHo-caHUTapHBIE 00BEKTHI B )KHBOTHOBOICTBE. MecTo U
3HaYEeHUEe JEe3MH(PEKLUU, IepaTH3alN U JIE3UHCEKIMH B KOMIUIEKCE MPOTUBOIIIU300TH-
YEeCKUX MEPOIPHUSITHIA.

Hesundexnysa. Buapl, Metons! U cpescTsa ne3uHpexinu. OpraHusaiis U TeXHUKa
HPOBEJICHUS J€3UH(DEKIIUH.

Je3nHcekuus v nepatusanusi. Buibl, METOABI M CpeicTBa AepaTH3AIMN U JI€3UHCEK-
1y, MeTtojibl KOHTpOIIs 3P PEeKTUBHOCTH JIE3UHCEKIINH U JIepaTH3alliH.

YacTHas 3S1IM300TOIOTHSI.

Bompoce! 4acTHON 3mM300TONIOMMH 00BEMHEHBI B pasaenax «YactHas MHUKpOGHO-
Jorusy, «HacTHast BUPYCOJIOTHSIY.
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