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BbIPALLUBAHUE TENAT—OT POXXKAEHUA 0O OTbEMA
3) KOPMNEHUE MOJIOKOM U MOJTYHbIMU 3AMEHUTENAMA

Mwuwens A. BatTno
UHCeTUTY T nmeHn babkoka

XKENYAKWN HOBOPO>XXAEHHOIO
TEJIEHKA

Mpn poxxpeHun TeneHka, ero nuesapuTensHan
cucTema passBuTa He MOJIHOCTbIO, OAHAKO OHa
OLICTPO 3aKaH4YMBAET CBOE Pa3BUTUE 32 HECKONbKO
nepsbix MecaueB. [uwesapuTenbHaa cuctema
TeneHKa cpasy nocne poXxaeHuAa MyHKLNOHUpYeT
KaK Yy »XMBOTHOIO C OA4HVMM XAENYAKOM, TakK Kak
€OWHCTBEHHBIM TMOJNIHOCTbIO pPasBUTLIM U
PYHKLUMOHMPYIOWNUM OTAENOM ABAAETCA CblYyr
(PucyHok 1). B pesynbTaTte TOMbKO XXUAKME Kopma
MOryT ycBamBaTbCA OPraHM3MOM TefeHKa B
BO3PacTe HECKOJIbKMUX OHEN.

YcBoeHuMe Mmonoka Tenaramm

Monoko B OCHOBHOM NepeBapuBaeTCA KACNOTamu
n pepMeHTamn KOTopbie NPOM3BOAATCA B Chluyre.
|_|pl/l nonagaHnm MOJIOKa B Cbluyr npoucxoauT
npouecc CTBOpaxmsaHuA. CTtBOpakusaHue
MOJIOKa ABMAETCA pPe3ynbTaToM Koarynauuu
KasenHa (Hanmbonee pacnocTpaHeHHOW opmbl

B KuweyHuk

PucyHok 1: XKenygok HOBOPOXXAEHHOIO TeNeHKa

npoTenMHa B MOJSIOKE) NOJ BO3RENCTBUEM ABYX
depmMeHTOB (pPeHHUHa WM MEencuHa) U CUJIbHOW
KMCNOTOTH (CONAHON XNOPUCTOBOAOPOAHOM
KucnoTol). Takke B npouecc CTBOPakKmBaHuA
BOBJIEKAIOTCA MOJIOYHbIE >KUPBI, MUHEpans W
HEKOTOPOE KONMYECTBO BOABI KOTOPbLIE OCTAIOTCA B
cbluyre AnA fanbHenwero nuwesapeHus.

Jpyrve KOMNOHEHTLI MOJIOKA, B NEPBYIO OYEpPeb
CbIBOPOTOUHbIE Oenku, nakTo3a, u GO0NbLNHCTBO
MUHEpanoB CenapupylTCA OT TBOPOXKHbIX
KOMOUYKOB M OLICTPO MOMAfaloT B TOHKYIO KULUKY
(MpnbnuanTensHO co ckopocThio 200 mn. B yac). B
KMLIEYHUKE NAaKTO3a, B CPABHEHUWN C KA3€HUHOM W
Xupamm, OBICTPO pasnaraeTcA, HeMeaneHHo
oBecneunBan OpraHn3mM SHeprven.

Bnnote o nocnepHux NeT yyYeHble cunTanm, 4to
ANnA  ynyyweHuA ycBauBaHua  Oenkos
CTBOpPa@XKMBaHME MOMIOKa [OMKHO MPOUCXOAUTL B
CblUyre KOpoBbl. Benkm MonouHbIX 3ameHuTenen,
HEe wuMeBWME XOopowen CnocobHOCTU K
CTBOP@XWBAHMWIO, CUYMTANNCb HE MPUrOA/HBLIMW.
OpHako, HejaBHME MCCNEQOBaHNA Mokasanu, 4to
HECMOTPA Ha MANOXyl CnocoBHOCTb K
CTBOPaXKMBAHWNIO 1 06PA30BaHMIO KNCAKONO MOMOKA,
onpepeneHHbIe 3ameHnTenn moryt obecneumsaTb
yOOBNETBOPUTENBHYIO CKOPOCTb POCTa TENAT

3AJAYUN KOPMJIEHUA NEPEQ
OTBHEMOM

Mpn BobIpawmMBaHMM TENAT MOJIOYHOrO
HanpaBneHnAa OCHOBHbLIMK 3aAavamMmn KopmJieHuUA oo
OTbeMa ABNAOTCA:
- BolpawmsaHve 300poBbIX TENAT;
+ O6ecneunTb ageKkBaTHOE pasBuTue
CKENEeTHO CUCTEMBI;

«  W3bexaTtb passuTtua cnaboro pybua, kak
CneacTBUE CIULLKOM JOJIFOr0 KOPMIeHMA
MOJTOKOM.

Kpenkoe 300poOBbe TefneHkKa 3HauuTeNbHO
Ba)KHEE YeM ero ObICTPbIA POCT AOCTMraembli 3a
CYeT NPOROIKUTENBHOMO KOPMIIEHNA MOJIOKOM W
ero 3ameHutenamn. Ha camom gene ObICTPbIA POCT
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TeneHka He MOXeT OblTb [OCTUrHYT 3a cueT
KopmneHva xugkon aueTton (npubaska seca 250-
400 r/geHb). POCT MBIWEYHBIX 1 XXUPOBLIX TKAHEN
NPOABAAETCA CO 3HAUNTENBHO OOMbLUEN CKOPOCTbIO
B MOCNeOoTbeMHbIN nepnog (npubaska seca 700-900
r/oeHb).

KOPMJIEHUE MOJIOKOM TENAT

Mocne kopmneHWA MOMO3UBOM U MEPEXOAHBIM
MOJIOKOM TefleHKy HeoO6XxoAMMO MoAaBaTb MOJIOKO C
6ofee BLICOKMMW NUTATENbHBIMW KayecTBamu
uTOOBLl 06EecneUnTb XKenaembli ypoBEHb POCTA, HO
npu camom HuU3KoNW cebecToumMocTH. Mpwn
KOPMIIEHNM MOMOKOM MOMOAbLIX TENAT cnepyolme
akTopbl AOMKHBI MPUHUMATBLCA BO BHUMaHWE:!

«  KonnuecTBo MOMOKA;

+ Twun nogasaemoro monoka (Puc. 3.4);

« YacTtoTa KopmneHus;

«  MeTogbl KOpMneHus;

« TemnepaTtypa MONoOKa;

Bonee TOro, Npm UCNOMHEHUN HMXKEYKa3aHHbIX
npasun rurveHsl, obecrnevmsaeTca nyJywlana sawmra
3[0POBbA TENEeHKa:

+ Heob6x0aMMO MMEeTb UMCTLIE PYKU U OAEXAY
(Bkntoyvana 06yBb) MpPU NOArOTOBKE U
KOPMIEHUU MOJSIOKQ;

+  O6opynoBaHue AnA XpaHeHUA, NOArOTOBKM U
KOPMIIEHMA MOJIOKA OOMKHO OYeHb
TWaTebHO YACTUTBCA U CYLUMTLCA Nepes
Ka>KOblM MCMOJIb30BAHNEM.

CKONnbKO MONoKa Heo6xoaAnmo
cKapMnmBaTb KaXKablii fieHb?

Kak npasuno Heobxogmmo nofasaTb 1 Kr MOsioKa
B AeHb Ha Kaxxable 10-12 Kr Beca HOBOPOXKAEHHOIO
TeneHka. [Jpyrumu cnosamu, TENEHOK AOSMKEH
nony4ate Monoka B AgeHb oT 8 go 10% OT ero
HOBOPOXAEHHOro Beca. (2.5 kKr monoka AnA
TeneHka secom 25 kr, 3.5 kr monoka anAa teneHka
Becom 35 kr, u T.4.). Bnnote go camoro otvema
TENEHOK JOJIKEeH KaXKAablli AeHb nonyvaTb OOHO U
TO >Xe KOJNIMYecTBO MOJIOKa. C pocTom
notpebHoCTb B Kopmax Bo3pactaeT. OpHako
orpaHuyeHne notpebneHve mMonoka NposouupyeT
TeneHka K nNoTpebneHuio TBEPAbIX KOPMOB B
paHHem BO3pacTe.

YacToTa KopMmneHuA

MpeanouyTuTenbHo, 4YTOoOB KOpPMNEHUE
NPOUCXOAUNO ABa pa3a B AeHb PaBHbIMU NOPLMAMM.
Ecnn gHeBHaA HOpMa CkapMnuBaeTCA TENEHKY 3a
OAWH pas, TO CbiYyr MEpPenofiHATCA U NULWHee
MOMOKO nonagaeT obpaTtHo B pybel, UTO MOXET
BbI3BAaTb >XeNyAo4yHOe pacTpohCTBO (Hanpumep,

Kop/vmeHme MOJIOKOM U MOJIOYHBIMU 3aMeHUTeJIAMU

[eHb OHn IOHK
1 (PoxpeHua) ot2p05 oT 6 Oo 0T1:e|v|a
Mono3aveo I_ lMepexoaHoe Ll,eanoe MOJIOKO I
MOJIOKO
Monoum;m
3aMeHunTeNnb
I
CépomeHHoe MOMOKO I
06e3>KV|peHHoe MOSOKO
(> OeHb 21)

XXunsown Bec

Kon-so kopmos

Yucno KopmneHni

25 Kr TeneHok
30 Kr TeneHokK
35 Kr TeneHok
40 Kr TeneHokK
45 Kr TeneHokK

1.25 kr/kopmneHue
1.50 kr/kopmneHune
1.75 kr/kopmneHue
2.00 kr/kopmneHue
2.25 Kkr/kopmneHue

2 KopMmIieHVA B ieHb
2 KopMmIeHuA B AeHb
2 KOpMIIeHWA B AeHb
2 KOpMIeHUA B AeHb
2 KOpMeHus B ieHb

PucyHok 2: lMporpamma KOpMAEHNA XXNAKUMWU KOpMamu

meTeopuam). OpgHOOHEBHOE KOPMIEHUE MOXET
YyCMELWHO MNPUMEHATHCA TOJNIbKO MPU >XECTKOM
KOHTpone u ymenom ynpaeneHun. OpHako B
OONbLUMHCTBE CllyYaeB OAHOAHEBHOE KOPMIEHME
MPUBOAWT K Y4alleHWIO CNnyyaeB BO3HWKHOBEHUA
noHoca 1 Apyrux npobnem co 30OPOBLEM.

MeTtoabl kopmneHna: Cockosoe
KopMIeHue

[Mpn COCKOBOM KOPMAEHUU MOCTYNNEeHNe MOJSIoKa
B JKENyAOK npoucxogumT MOCTEMNeHHO, 4To
YMEHbLUaeT PUCK BO3HMKHOBEHUA MOHOCA U APYrux
nuweBapuTenbHbIX PacCTPONCTB. OnHako
NperMyLLeCcTBa COCKOBOr0 KOPMSIEHMA MOFYT OblTb
noTepAHbl €Ccnu npasuna TrUCMEeHbl He
cobnogaroTcs.

TeneHka MOXXHO HayunTb NMUTb U3 Begpa 4epes
HECKOJIbKO AHEeN nocne poXkaeHuna. TakaA TexHWKa
KOPMMEHUA 3HauUUTEeNbHO nydwe, ObicTpee wu
TpebyeT MeHbWwux 3arpat pabouyen cunbl Ha
04nCTKY 060pyROBaAHUA.

TemnepaTtypa Monoka

KoHTponupoBaHue TemnepaTypbl MOnoka BO
BPEMA MEepBLIX HefeNb NOCNne PoXXAEeHUA ABNAETCA
ype3BblYaiHO Ba)KHbIM PaKTOpOM. XonogHoe
MONOKO NPMBOANT K OONbLIEMY KONUYECTBY
paccTponcTs »xenygka yem tennoe. B TeueHue
nepBoi Hedenu MNoclie POXXAEHUA, TemnepaTypa
NOAAaBaemMoro MOJioKa AOJKHA COOTBETCTBOBATb
TemnepaTtype opraHusma (39°C), ogHako nansa
cTapwero Bo3pacTa BO3MOXHbl 6onee Huskue
Temnepatypsl (25-30°C).
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PucyHok 3: NavepeHune
KONM4yecTBa MOMOKa,
CKapmnmMBaemMoro vepes 6y ThInKy C
COCKOW 1N BEAEPKO, a TaKxXe ero
nogorpes 4o HeoO6xoanumomn
TemnepaTypbl ABNAETCA BXKHOWN
npouenypou B obecneyeHnn
XOpOLUEr0 KOPMIEHWA.

Tunbl MOonoka KOTOpPbi€ MOXXHO
CKapmMmnmBaTtb TeNeHKY

He Bce Monoko npou3BoaMmoe Ha depme
yoaeTcA npopaTth, OOHAKO MPAKTUYECKM BCe
HenpuMrogHoe AnA NPOAAXKM MOJIOKO MOXET ObiTb
MCnonb30BaHO AnNA KopmneHua Tenat. Huxke
NPpMBEAEHb  pPa3nU4YHbLIE TUNbB  MOMNOKAa,
npPoM3BOANMOro Ha epme, KOTOPOE MOXET ObiTb
MCMNONb30BaHO ASIA KOPMNIEHWA TENAT :

1) OcTaBLueecA MOI03UBO;

2) OcrTaBLeeca NepexogHoe MOJIOKO;

3) Monoko, He nognexailee npoaaxxe
(MacTMTHOE MOMOKO UIM MOJIOKO
cogepkaiLee aHTUONOTUKM);

4) Ob6e3KNpPeHHOEe MOMOKO Unu gpyrue
No6ouYHbIe MPOAYKTHI;

5) HopmanbHO€e MONOKO, KOTOPOE MOXKET ObITb
npoJaHo Ha nepepabdaTbiBaloLLion hadpuky.

C6poausLuee MONOKO

Ecnn xpaHeHne wmOno3mBa, LUENbHOrO w
nepexogHoOro MoOJiIoKa OCyLW,ecTBRAEeTCA npwu
KOMHaTHOM Temnepatype (Hwke 21°C), TO B 3Tux
npoAyKTax HaumMHaeTcA npouecc 6poxeHna. Bo
BpemMA XpaHeHuAa, npouecc cOpaxnsaHuA
npespawiaeT nakTo3y B MOJIOUHYIO KUCNOTY, T.€.
NPOAYKT OKWCNAETCA U MOXET XPaHUTbCA
HECKONbKO Hegersb.

Mpyn KopmneHun npasuiibHO MPUFOTOBAEHHBIM
COPOXXEHHBIM MOMIOKOM CPpedHun OHEBHOW Npusec

KOpMﬂeHMe MOJIOKOM U MOJIOYHBIMU 3aMeHUTeJIAMU

cnerka najaeT Mo CPaBHEHUIO C KOPMJIEHUEM
LEenbHbBIM  MOJOKOM. OpHako nnoxo
npuroToBneHHoe cOPOXKEHHOE MOJIOKO KMeeT
6onee HWU3KME BKYCOBbIE KAYeCTBa B CPaBHEHWM C
LLeNbHBIM MOJIOKOM, UTO TaKXe MOXET MPUBECTU K
CHVKEHMIO JHEBHOMO MpuBeca.

LLenbHOe MONOKO

KopMneHune uUenbHBIM MOJIOKOM MOXXHO
npofomkaTk BMAOTb 4O CaMOro OTbema (Ho nocne
MonosmeBa W NepexofgHoOro  MONoka).
OrpaHu4yeHHble MNOPLUM LENBHOrO MOJNOKA
COBMECTHO C KauyeCTBEHHLIMW 3EPHOBLIMU
pobaskammn obecneymBalT MNpekpacHbIM paLmMoH
ONA TenAT MONOYHOro HanpasneHusa. CKOpOCTb
pocTa AocTuMraemas npu KOPMIEHUU LLefbHbIM
MOJIOKOM cumTaeTcA 6a30BON ANA OLEHKM APYruX
TUMOB MOSIOKA WA 3aMeHUTENEN.

MacTuTHOEe MONOKO

MacTuTHOe MONOKO, UM MOJSIOKO, NoslyyYaemoe oT
KopoB Gonewmnx MacTUTOM, MOXET MoAaBaThbCA
TONMIbKO B Cny4ae ecin eCcTb YBEPEHHOCTb, UTO
TenATa He CMOryT KOHTAKTMpOBaTb Mexxay cobon
ewe B TeyeHun 30 MMHYT nocne KopmneHua. Takaa
pekomeHpaumnA paeTcA ANA npepoTBpalLeHuns
nepeHoca OakTepwuii, BbI3bIBAKWUX MOHOC (B
ocobeHHocTn Escherichia coli or Pasteurella) v
apyrve 6aktepun oT TeneHka K TeneHky. Monoko
KOpPOB MWHMPULMPOBAHHBIX MacTUTOM MOXET
copgep>aTtb 60ONbLIOE KOMNYECTBO MaTOrEHHbIX
6akTepuih KOTOpble yBEenMuMBalT pPUCK
BO3HUKHOBEHMA pasnunyHbix 3abonesaHuin. Kpome
TOrO, WCMONb30OBaHWE MOJIOKA MWMelLWwero
HebonblOe KONMMYEeCTBO aHTUOMOTUKOB MOXKET
NPUBECTN K MOABMEHMUIO B OpraHusme OakTepui,
bopAwmxca ¢ aHTMbnoTukammn. B pesynbTare,
NpUMeHeHe aHTUOMOTUKOB AnA NeveHnA 6onesHen
MOXXeT OKa3aTbCA MeHee aPPEKTUBHBIM.

0O6e3npeHHoe MONOKO

O6e3xnpeHHOe MOJIOKO ABJIAETCA XOPOLINM
NCTOYHMKOM 6enkoB, ogHako C 6onee HU3KUM
cofepxxaHuem aHeprum (50%) 1 K1MpopacTBOPUMbIX
BUTaMMHOB (BMTamuHbl A un D) no cpaBHeHuIO C
LeNbHBIM MONOKOM. Takoe copep»xaHue ABNAETCA
CNeACcTBUEM yAaneHna N3 MONokKa »xupa.

Ob6e3xnpeHHoe MONIOKO peKoMeHAayeTcA
nopgaeaTb TOJIBKO B TeX Clly4yanAx, ecnu pauunoH
COOEPXUT gocTaTtouyHoe KONIMYecTBO
KauyeCTBEHHbIX 3epHOBbIX [00aBOK, OOLIYHO B
TpexHegensHoM Bo3pacTe. NoTpebneHne 3epHOBLIX
nob6aBok Heo6xoaMMO A1A 3anofHEHWA HegocTaTKa
3HEeprum ” BUTaMWHOB, WUMEIOWErocA B
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o6e3KnpeHHOM MoJioke. B xonofHble 3umbl
KOpMieHne TenAT 00e3KUPEHHBIM MOJIOKOM He
pekoMeHOyeTCcA, TakKk Kak uM Heobxoguma
LOOMOJIHUTENbHAA 3HEePrusa AnA 3awWmThl OT HU3KMX
TemnepaTyp.

MonoyHbie 3ameHnTenun

TenATa MOryT noflyyatb MOJIOYHbLIE 3aMEHUTeNn
HaumHaA ¢ 4-6 QHEBHOro Bo3pacTa. 3aMeHuTenu
00bIYHO MMEIOT MEeHbLUee COAep)KaHue »Xupa, a
3HauUuMT U copep)kaHwe sHeprun (75-86%), yem
LenbHOe MOJIOKO M3 pacyeTa MO Cyxowm macce
npoaykta. Tenata, noTpebnAalwme 3amMeHnTenn
MOfioKa, HabumpaloT YyTb MeHblue Beca, YeMm Te,
KOTOpbIE MOMYYaloT LeflbHOEe MOMOKO.

PenyTauma nponssoguTena, XMMUYECKNn COCTaB
W nepevyeHb WHrpeAMeHTOB, COAep’Kawuxca B
MOSIOYHOM 3amMeHuTene, ABAAIOTCA BaXXHbIMM
napameTpaMmy OLLEHKW KayecTBa MPOAYyKTa.
PekomeHayemaa KOMMO3MLWA MOSIOYHOMO
3aMeHnTenA nokasaHa B Tabnuue 1. CopeprkaHve
6enkoB AOMKHO ObITb MO KpawHen Mepe 22%.
Bonee BbICOKOE copgep>xaHue xupa (nubo
3KCTpakTa), Yem nokasaHHoe B Tabnuue 1 moxeT
UMeTb crnefytoLne NpevmyLLLecTBa:

+ O6neryaeTt NOHOC (KOrAa OH crny4vaeTcA);

« flBnAeTcA AOMOMHUTENBHBEIM UCTOYHUKOM
3HEpruv B Cny4yanx ecnu TeNeHOK
BbIPALLVBAETCA B XONOAHOM KnvmaTte
(pervoHbl Ha BBICOKMX Mapanensx).

KenatenbHo, 4TOObI WMCTOYHUKOM CaMbIX
HeoO6XOoANMBIX B 3aMEHUTENe MWHrpPeaneHTOoB
ABNANOCH MOJIOKO (Cyx0e 00e3)KMPEHHOE MOJIOKO,
HEOUMNLEHHbIN NPOTEWH " T.4.).
KoHueHTpupoBaHHble pbibHbIE MK coeBble Benku
MOryT ObITb TakXe BKIIIOYEHb B 3aMEHMUTENb,
OAHAKO [pyrue MpOAyKTbl Takue Kak pbibHaA u
coeBaA Myka, OOQHOKNEeTO4YHble Oenku, unbTpart
6apabel  (NOGOYHLIMA NPOAYKT MUBHOW M
BMHOKYPEHHON MNPOMBLIWAEHHOCTN) MNOXO
yCBauBaloTCA TENATAMM.

Mpyn ncnonb30BaHUM MOJIOYHBIX 3aMeHUTENENn
HeoO6X0AUMO CTPOro cnefoBaTb MHCTPYKLMAM MO
ux pasbasneHunio. [nA nony4vyeHWA BewecTBa C
KOHCUCTEHLMEeR, MNOXOXEMW Ha MONOKO,
60NbWNHCTBO 3aMeHuTenenm HeobBXoAMMO
pa3baBnATe B cnegylowmx nponopuunax: 1 vacTb
3ameHuTenA Ha 7 Yacten Bogbl (12.5%).

Kop/vmeHme MOJIOKOM U MOJIOYHBIMU 3aMeHUTeJIAMU

Tabnuua 1: PekomeHayemana KOHLeHTpauma
nUTaTenbHbIX BELWLECTB B MOJIOYHbIX 3aMEHNTENAX
(NRC, 1989)

lMutaTenbHble BelLeCcTBa KoHL,-A
OHeprua metabonmama, Mkan/kr 3.78
Cblpoii NpoTenH, % 22.0
OUPHbLIV SKCTPAKT (Aunugsl), min. % 10.0'
Makpo-mMuHepansl
Kanbuuii - Ca, % 0.70
® occbop - P, % 0.60
Marnui - Mg, % 0.07
Kanun - K, % 0.65
Hatpwuii - Na, % 0.10
Xnop - Cl, % 0.20
Cepa- S, % 0.29
Mwkpo-mMuHepansl
Xeneso - Fe, ppm (unu Mr/kr) 100.0
Kobanbt- Co, ppm 0.10
Megb - Cu, ppm 10.0
Mapranev - Mn, ppm 40.0
LnHK - Zn, ppm 40.0
Woa - |, ppm 0.25
CeneH - Se, ppm 0.30
ButamuHbl
Butamun A, UE?/kr 3800.0
Butamun D, UE/kr 600.0
Butamud E, UE/kr 40.0°

1B rennoii BOAE AOMKHO BbITb Mo KpariHen mepe 15%; B
xonogHou sogae, 20%.

2 VE = UHTepHauuoHanbHaa EguHnua.

3 XKenatenbHo 200 VE/kr anA ynyuweHna (yHKLMOHUPOBAHWA
VMYHHOW CUCTEMBI.

MexxagyHapoaHbli IHCTUTYT no
Wcenepgosanuio n Passntumio Mono4vHoro
XuneoTHoBoacTBa M. Babkoka AenAeTcA

nogpasgeneHnem YHmBepcuteTa
BuckoHcuHa.

OTa nybnvkauma mHaHcupoBanach
crneunanbsHeiM I"'paHToMm oT USDA CSRS
Homep ["paHTa 92-34266-7304, a Takke

U.S. Livestock Genetics Export, Inc.

Homep nybnukauum DE-RH-3-033197-R

OTa u gpyrue nybnvkaumm MoryT ObiTb
3aTpeboBaHHbl U3 NHCTUTYTa UM.
Babkoka no cnegyoLemMy agpecy:

240 Agricultural Hall; 1450 Linden Drive

Madison, WI 53706-1562 USA
Tel. (608) 262 4621; Fax (608) 262 8852
babcock@calshp.cals.wisc.edu
http:/ /babcock.cals.wisc.edu




