1 4-145T

LU.b. Xawerynbros,
0.0. letokos, J1.Y. KOcynoBa

YYEBHOE NOCOBME
Nno OBLEBOACTBY -

y i
Ana cmyoenmos uanp%euua
nodzomoexu 36;:),3;92.«399mexnun»




MuHHCcTepCcTBO HAYKH H Bhicmero obpasosanns P®
®I'bOY BO «(Murymckuii rocyjapcrBeHHbIH yHHBEPCHTET»

111.b. Xameryasros, 0.0. I'eroxos, JL.Y. IOcynosa

YYEBHOE ITIOCOBHE
IIO OBOEBOACTBY

JAna cmydenmoe nanpaenenun
noozomoexu 36.03.02 «3oomexnun»

Q
KEN

H3oamenscmeo OO0 «KEI»
Ha3spaub
2021



VK 636.3
BBK 46.6
X 12

ITexamaemcs no pewenuto Yuebno-memoduweckozo Cosema
@IrbOY BO «Huzywckuii 20cydapcmeenHoii yHugepcumem»
ITpomokon Ne 1, om 22.09.2021 2.

CocraBuTenn:

Xaweryasros L.B., npopekTop, KaHAHAAT CEJbCKOXO3ANCTBEH-
HBIX HayK, mpodeccop, 3aB. kadenpo# 30o0trexHuu UHrTY;

Ietoxos 0.0., noxTop 6Honornyeckux Hayk, mpogeccop kadempsi 300-
TEXHHH H BeTepHHapHO-CaHuTapHOM 3kcnepTu3sl Kb FAY um. B.M. Kokosa;

KOcynoga JL.Y., kaHAHNAT CeNbCKOXO3AHCTBEHHBIX HayK, mpodec-
cop kadenps! 300TexHuH UHITY

Peuensentni:
Ka3zanues C.Y., 10KTOp cenbCKOXO3AHCTBEHHBIX HayK, mpodeccop,
KB T'AY um. B.M. Kokosa;
ButTHpoB A.M., nokTop 6HonorHieckux Hayk, npogeccop kaden-
pbl «BetepuHapHas MeauumHa», Kb TAY um. B.M. Kokosa.

Benymas opranuzauus:
®I'BHY «Uurywckuiit HUM ceanckoro xo3siicTrpa»

Xaweryasros L1I.B., lerokos 0.0., FOcynosa JL.V.

X12 Yuye6Hoe nocobue no oBueBOACTBY. [l CTyA€HTOB Hanpase-
Hus noarotoskH 36.03.02 «3ootexHus». /Ha3paus,000 «KEIT»,
2021 -240c.

ISBN 978-5-4482-0115-8

B yue6HoM noco6un paccMoTpeHbl 06IME H YACTHBIE METOIMKH MPOBENCHHA Na6o-
PaTOPHO-NPAaKTHYECKHX 3aHATHHA. [IpaKTHKYM paccuHTaH Ha CaMOCTOSTE/IbHOE NpHOGpe-
TEHHE CTYICHTAMH MPAKTHYECKHX HABBIKOB MO TEXHOIOrHH NMPOH3BOACTBA U nepepaboT-
KH NPOYKUHH OBLECBO/ICTBA H KOIOBOACTBA.

Yue6Hoe M3aaHHe NpeHAIHAYCHO 1A CTYACHTOB, MArHCTPOB H ACMHPAHTOB CE/b-
ckoxo3sficTBeHHbIX BY308, HayuHbIX paGOTHHKOB H (PepMEPOB, 3aHMMAIOMMXCS palBe-
JICHHEM OBELL M KO3.

YK 636.3
BBK 46.6
ISBN 978-5-4482-0115-8
© UILB. Xaweryasros,
0.0. I'eToxos, JL.Y. FOcynosa, 2021.



OI'JIABJIEHHME

Beeaenue 5

3anaTue 1. JkcTepbep H KOHCTHTYLMA OBEL (KO3).......ccevuveeenee. 9

3ansaTHe 2. MsicHas NPOXYKTHBHOCTD OBELL (KO3)........ccceeceecunne 24
3ansarde 3. MosioyHas NpoAYKTHBHOCTDb OBell (KO3) ................. 37
3aHaTue 4. [TOPOABI OBEL H KO3......cceeiiieeineiierinccnecnencsnrannenas 40
3anatue 5. MeueHue U rieMeHHOMH yueT oBelt (KO03) ................ 48
3anaTve 6. BOHUTHPOBKA OBELL (KO3)......coeneeenucrnuicneinsneeseenanens 54

3anatue 7. Buasl wiepcTHOro ChipbA MO HCTOYHHKAM €ro
nonyuyeHusi. OCHOBHbIE 'PyNNbl OBeYbeH WEPCTH, THITHI

BOJIOKOH, PYHO M €10 JTIEMEHTBI .....covverereiiucinirieaeineeeseesasaesenes 77
3ansTHe 8. ['MCTONOrMYECKOE CTPOEHHE LIEPCTAHBIX

BOJTOKOH ..voveavismnssasosnsasssionsuinassasiiooiiivissssicissssissassssisssiisinissosissnas 92
3anaTue 9. OnpenesieHHe TOHUHBI LIEPCTH .....cocrurervesercssessersess 99
3anstre 10. OcHoBHblE PHU3MKO-TEXHHYECKHE CBOHCTBA
LIEPCTH..ceuenieueaecresesssessisscsisisesnsssessssssssesasssessesnessesasnsessesnsnnns 112
3ansartre 11. Bbixoa yucTO#H (MBITOH) LUEPCTH.

KOHOMUMOHHAA MACCA LIEPCTH ....vvreveurerreerisrnssuessmsensasansseesnsanss 130
3ansaTre 12. XKuponort wepcTH, ero KoJIH4eCcTBo

M PASHOBMIHOCTH s iusissasssserisesssstsassassnsssssssssnsinsssesnasssssnsusnpasoss 142
3anstue 13. [Nopoku u aedekTs! WepcTH (ITyXa) U MepbI

GOPBOBI C HUMH......ocevimcmrecercnrisieiissesissenesiesesnesesnensesesesenasssases 146
3anatue 14. KnaccupoBka M COPTHPOBKA ILEPCTH (MyXa)......... 152
3anartue 15. OpraHu3aunsa H TEXHHKA CTPHIKKH OBELl

(KO3) H YECKH MYXOBBIX KO3....coovviienreiarennininiansensasnesassnssnnsneens 184
3anatue 16. OueHka oBUHH (KO3JIMH) H CMYLUKOB .....c.c.coeevrennee 190

3anstue 17. Bocnpou3BoacTBO cTaa oBell (k03)
M BbIPALUHUBAHHE MOJIORHAKA ...vcvereremnrerannssissessasessssnsnensueasnens 201



3ansartue 18. CocTaBiieHHe KOPMOBOTO MJIaHa

JUTS OBLIEBOUYECKOH (DEPMBI ....cenviiiirinienieenieeiienreeeesaesae e 209
BUBJIMOTPA®HUYECKHA CITUCOK 226
IMPUJIOXKEHS 230
CBEJEHHS OB ABTOPAX 238




