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KuméBuin Mopdanap v4mpa CyB y3ura xocauru Oynmya Maxinyknap nmymparu
MHCOHNapra yxwanman. Maxnykiap Kyn, JIeKUH WHCOH Yy3ura Xoc. Kumésuu
MoOOaNlapHUHI COHWU KYM, JIEKUH CYB Yy3Ura X0C, AbHU CyB Xxe4d bup »xuxatum
bunaH bowka MmogaanapHUHE XoCcCalapuHM Takpopaamangu.

CyB yCcTuUaa >KyOa KaAuM 3aMoHsapaaH 6epn COH-CaHOKCU3 TaAKUKOTIap onmnb
bopunraHAurnra KapamacnaH, y Y3MHUHI O4YMAMaraH Kuppanaapu 6unaH xanu
XaHY3 UHCOHUSTHU 10N KONaMpub kenmokaa.

KuMEBMn HyKTau HasaphaH oAAuMWrnHa Ty3uauwra 3ra 6bynraH cyesaa >Xypna
Kynnab faponmb XyCyCUSATNapHUHI MyXXacCaMIMMMOaH YHUHI  LUYHYaKu
cogparnHa mopna smac, 6ankm Annox TaosIOHMHE “ANIOX XaMMa »XOHUBOPHMU
cyBOaH ApaTau ... Annox Y3m xoxnaraH HapcaHu spaTyp. AnbaTTta, Anox xap
6bup Hapcara koaupaup” (Hyp cypacu, 45 04T.) KanoMmra MOC XAETHUHI
MaBXXYyOJIMITMHU TabMUHIOBYM BOCUTA, Aecak mybonafa bynmangn.

dHON ANNOX KOAMP KWraHuM4Ya Ba akKJMMU3 eTraHu4a CyBHUHI 6ab3n Faponmb
XYCYCUATNapU Xaknaa cy3 topuTCak.

CYBHWHI 3UHMIUFTMHUHE Faponnbnuru (aHomanumsacn).

TabuaT TyfFpucmpgarn daHnapna WyHAAW KOHYHMATNAP MaBxya 6ynmb, y
xo3Mpha MaBxyn ngespam bapyda Moppanap ydyH O6up xun aman kKunagw.
MacanaH, Mogfa 3NYAUrMHUHE TemnepaTtypara 6ofnmkaurn. Kuménga mabiym
MogganapHUHr coHn 10 wmMunnoHpaH opTuk  6ynmb, pespnu  bBapuya
MOALaNaPHUHI 3UY4NUIrM TeMnepaTypa nacannwmn éunaH optnd 6opaawn.

TacaBBYp KWNAWINK, WY KOHYHUST CYyB YYYH XaM aMa KuaraHaa KkaHaam xonat
03 6epapan?

TemnepaTypa nacanvwmn 6unaH CyBHUHC 3udnanrm opTtnb 6opub, 00C paH
nactaa, SbHWU My34a YHUHI 3UYIUCM SHr KaTTa bynapaw. by geraH cys, my3
cyBra HucbaTtaH ofup 6ynmb, yHUHI oCcTura 4ykaau, geraHu. Arap xakukaTaa
wyHoan 6ynraHga papé, OEeHrM3 Ba OKEeaHJIapHUMHI CyBJflapu acTa-CeKWUH
ocTugaH My3nab kenub, O6yTKyn My3ra annaHap, Xxamga yJnapha TUPUK
opraHusmnap 6atamoMm knpuamb, xaéT acapm xaMm KosiMacaun. XaTTo E3HUHI 3HI
NCCUK BakKT/hapupga XxaM KyEélwpaaH KenaguraH >sHeprus Mukgopu 6y



MY3/IMKAPHU  3pUTULLIFA KaMank Kunagn (byHuHr cababuHu Kynmpokana
KenTnpamms).

JleKknH amanga >Xyha KaM COHAM MoAdasniap KaTopu CyB YYYyH Oy KOHYHUAT
MyCTacHO xucobnaHaaun. To 40C rava CyBHUHI 3un4naurn optnb 6opaawn, yHaAaH
KEWNH TemnepaTypa nacanmwm 6unaH CYBHUHI 3MYAUMM KaMasau Xamia
MY3HWHI 3U4NUMN CYBKMAAH OOMMO KMYMK 6ynaaun. by 3ca Kuwaa 103a KUCMU
My3/1araH YMMOH OCTUAa XaM Xaé€T OaBOM 3TUWM y4yH Annox Taosno ToMoHuAaH
WHBOM 3TUAraH HEBMaTANP.

by faponnb xogmcaHuHr Annox Taono KypboHAa Ho3un kunraH “CyHrpa
WYHOAN My>XM3aNapHU KYPraHNHIN34aH KeENUH XaM OuaiapuHrus Kotau. bac, y
annnap Tow Kabumamp ékun yHOaHOa KaTTUKPOKAMP. 3epo WyHAan Toluiap
bopkn, ynapnoaH papénap otmnub 4Ymkanou, sHa wyHfamnapu 6opkun, épunnubd
n4angaH CyB 4YMKagu, fHa wWyHpannapu xam 6opkn, AnnoxhaH KypKkaHuaaH
nactra Kynamgu. ANNox KwunaéTraH amannapuHrmsgaH fodun >smacamp”
(Bakapa cypacu, 164 0aT) 09TV KapUMaHUHI MabHOCUHK TaCAUKJIOBYM SiHa Bup
XYCYCUATU XaM MabJiyM. KaTTuUK TOF XXUHCIAPUHUHI TUpKuwnapura kKupmb
KOJIraH CyB My3JlaraHga 3u4aurm kKamammb, xa>KmMu KeHranmwm xmcobura
yJlapHW nap4danangun Ba ysura mnyn odagu. “bab3u TownaphaH CyB 4mkaaun”,
peraHga Annox Taono 6ankm CyBHUHr yuwby XyCyCUATUHM Hasapha TyTraH
bynca axab smac (Bannoxy abnam). byHaaH Tawkapu CyB TabCcupuaa acTa-
CEeKWH rMapyanaHraH TOFf >XUHCNapuiaH KenMH4Ya MK YHYMOOPp TYMNPOK XOCWJI
Bynnb, ynnk kmp-agupaapra XoH Knpaau.

CYBHUHI NCCUKJIMKKA MyYHOCabaTUHUHI Faponnbnurmn (aHoManunsacn).

BupnHyngaH: CyBHUHI UCCUKIUK CUFUMK MaBXyn Gapya CcylokKaMKnap un4mpa
3Hr toKopu xucobnaHaan. Mabnym mukgopgparm cyBHm 10C ra Ku3gupuuw yyyH
Tanab aTunaguraH sHeprus 60WKa CylOKANKNapAaH dHI Kammnaga nkkn bapobap,
MeTannappaH temupra HucbatanH 10 mapta, onTuHaaH 40 mapTa opTuk. Ep
l03aCUHUHI Kapunb 75% wn cyB 6bunaH KonnaHraH 6ynmb, anvHaH WCCUKJIUK
CUFUMUHUHI  IOKOPUAUIN  Tyannm CcyB KyeéwpaH KeslaéTraH WCCUKIINK
SHEPrUsACUHN KaTTa KUCMUHN 10TUO KoNaawn Ba yYHU OpPTUKYa KuU3mb keTuwaaH
caknanan. bowka 6bupop canmépapa cyB bynmaraHamrn Tydanam ynapHUHC
KYELUra KaparaH KMCMM XagdaH Tallkapu MCCUK, aKCU 3Ca XXyha coByk 6ynnod,
AWaw y4yH yMyMaH LLApoOUT MaBXy[d 3Mac.

Tupuk opraHumsmnapna okcunnap geb HomnaHyByYnm moppanap o6ynmb, ywby
Moafanap XaéTuh >KapaéHnapha 3Hr MyxuMm BasudanapHu Obaxkapagunap.
MacanaH, Hadac bunaH ONMHraH KUCAOPOAHU, KOHAArM O3yka MoAfasiapHU



opraHsapra eTtkasuwl, ysapgaa xocun éynaraH YMKMHOM MogfanlapHM Talkapura
Yyukapuw Kabu TawyBYMNMK Basudacu; KypuLl, SWNTULW, xna bunuw Ba X.K.
ce3rn Ba3udacu; 3apapam 6eroHa moagdanapHu, MUKPobd Ba BUPYyCAapHK
napyasawl OpKaJanm OpraHUsMHM XMMOS Kuamw Basndacu Ba 6owka kKynnab
BasndanapHn Kentmpuw MyMKWUH. JlekuH okcmn wMoppanap 42-45 0C
TeMnepaTypagaék obysmnuwn (geHaTypauns) HaTuKacmaa Y3NapUHWUHE yLlwody
XYCYCUATNAapUHN nykoTagmnnap. MHCOH UCTeBbMOT KUaraH o3ykacum opraHusmaa
KUMEBUN nMapyanaHnb, YHUHI TUPUKAUIKM YY4YH XU3MaAT KUNaguraH xyga KaTTa
MukKOopLarn sHeprusara annaHagn. bapya TMpuk opraHmsmsiap, XycycaH MHCOH
TaHaCcUHUHr ypTada 70% wWHM cyB Tawkun 3Tagn (yptada 70 Kr Ba3HAU
ofaMHUHI ~50 kr cyB). CyBHUHI UCCUKJINK CUFUMUHUHT Faponnb Tap3na oKopwu
bynmwn Tydannm, WHCOHHWUHI TaHa xapopatun 36-37 0C opanunfunpga TYyTMO
TypuaMaraHga, TUPUK OpraHusMiapharv OKCuAMap anflakadoH Kynmb Ky
bynapaun Ba aXTUMON TUPUKNNK MaBXyn 6ynmacan.

NKKnHYnpaH: bowka 6up xuxataaH UCCUKINK CUFUMUHUHI XadhaH Tallkapu
lOKOpU Bynmwnm xam Makcagra MyBoduk smac. Arap by KunmMaT Xyada KaTTa
bynca, MHCOH TaHa TemMnepaTypacuHM OOMMUA TyTMO Typuwn y4yH 3pTagaH
Keyrada TUHMan OBKAT/aHUWM No3uM Bynapan. Annox Taosio Y3MHUHE a3anunmn
XMKMaTN Ba 4YeKCcu3 unamum bunaH cyeBra sHa 6up fFaponmnb XxycycnmsaT Kywmb
apaTraH. Mabnym bapya mognanapnaH apk KMamb, CYBHUHI NCCUKIINK CUFUMN
TeMmnepaTypa opTuwm bunaH HoTtekuc y3rapaaun. 0C gaH 1o 37 0C ravya CyBHUHI
NCCUKINK CUFUMKU Kamannb bopagn. YHOaH okopuaa 3ca 1o 100 OC radva gHa
NCCUKNUK cuFumMmn opTnb 6opaaun. AnHaH 37 0C ga CyB UCCUKJIMKHU DHI KaM
toTaan. CyBHUHr 6yHOanm y3ura xoc fFaponmmb xycycmaTtu Tydanam WUHCOH 3SHr
KaM aHeprunsa capdiaraH xosiga TaHa XapopaTUHN OOUMUN CaKJangu.

YuynHunpgaH: My3, alHUKCa KOp Map4asiapu EpyFnK HypJapuHu Xyda Ky4au
CMHAnpaaun. ByHUHr HaTuXacumpa My3 Ba KOpP KyEll HypJslapuyHW >Xyha KaMm
Mukagopna Tmnb, cekmHnmk bunaH kusmnaun. by xoamcaHuHr Ep camépacupa
UKJUMHUHT MybTagun bynmb Typuwmpa axaMmmaTm KaTTa. My3 Kyeéw HypuHU
KyyYynu cuHpgupMmaraHga, apum nun gasommpa LLunmonun My3 OkeaHun, KoaraH
ApUM NMUNAMKAA 3Ca AHTapKkTuaa My3napu 3pub, ymMmoHnap cyBra Tysap Ba
MaBCyMUN CyB TOWKWUHMAapu 103 bepapau (Ep wapu fApum nnn pasoMupa
Wnmonun apmn bunaH, KosaraH spum nmnnmkga sca XXaHybunm apmu bunaH
Kyéuwra kaparaH bynaan).

CYBHUHI 3pUTYBYMIINK KOBUAUATUHUHT Faponnbnamru.

CyBHUHIr Ep to3maa TUPUKIUKHUHI OaBOM >STUWIKM YYyH 3apyp 6ynran
XycycustnapmaaH 6upun yHUHT 3pUTYBUYNINK KOBUAUSATUHUHE IOKOPUAUIMOaanp.



CyBna spumanguraH bmpopta xam moana Myk. AnHaH wy cababnm cyBHM cod
X0n4a onuwW Xey kKuMmra Hacmb sTmaraH. Y xed 6ynmaraHfa y3u Typrad
WOWWHWHE  MaTepuanaMHU 3puTagn. XaTTo nynathaH WWAaHraH >xypna
MyCTaxkaM MaTepuanaap xam cysaa apunau.

Ycumnnknap TaHacuHUHE 90 % urava, ogaM OpraHM3MUHUHE 3ca Kapuinb 70 %
WHWN CyB Tawkun kmnmnb, koHaa - 92 % radva; numda cytokamrnga - 96 % raya;
MUa xyxavpanapuga - 75 % rava; Myckyn xyxampanapuHuHr - 70 % rada Ba
XaTTO CyssKNnapHUHr 22 % rada cyBra Tyfpu Kenagw.

Y3nna 6apya MoaaanapHu 3puTa ONULL XYCYyCUATY Tydaiam 03yka MoaaanapHu
xy>Xanmpanapra eTtka3nb bepuw, y epna xocun bynraH 3axapavm mopnanapHu
OpraHm3aMpaH TalwkKapura 4ukapuw kKabm >Hr Mypakkab® BasuanapHUHT
bapyacn “ogonnrmnHa” CyBHUHI ap3MMac tomywnapunaH bupu xucobnaHagw.

MaTeMaTUK/IapHW N0J1 KONAUpraH Ty3uanud.

feomeTpuana “onTuH nponopumsa” TywyH4Yacun Masxyn 6ynub, yHoa AB
KecMmaga wyHpanm C HyKTaHu Tonuw Kepakkum, byHaa CB:AC=AC:AB TeHrnmk
YPUHAN ByncuH.

Arap 6yTyH kKecumHn 1 peb onmHca, yHoga AC=0,618033... Ba CB=0,381966...
By nmwnurn xmcob-kmtobnapnaH MabayMm.

Y4ybypyak y4yH “onTuH nponopumna” kynngarmda myHocabatna bynagu:
OA:AB = OB:AB = 0,618, 6yHaa 6yp4ak o = 108,00 6ynaaun.

By xoauncaHuHr cyB bunaH KaHganm OOFNMKAMK Xonm 6op? Nan wyHOakn, CcyB
My3 xonaTaa bynraHga yHUHr TYy3WInWn Kynuaarunya:

6ynnb, O-H 60fun y3yHAUrMHUHI H-H 60Fn y3yHnurura HucbaTtm 0,100:0,163 =
0,613 ra Ba a b6yp4ak 3ca a = 109,50 TeHr 6ynaam Ba “onTuUH nponopumnsa”
cakJslaHagwu.

ByHOoan yTa aHuK xucob-kmTobra sra 6bynraH mogna tacoamdaH namao bynraH
OeNNL, WYHYaKU >XKOXUNAMKOuUp. Yekcnms, xad-xyayacus wunamra 3ra bytok
M>XOOKOPHUHI KyapaTu 6ynmaraHpa O6yHOanm MyXU3akKopJIMKHUHE Bynuwmn
YyMyMaH MYMKWH 3Mac.

CYBHWUHI Maccacura sswmpuHraH cup.



MoppanapHUHr  U3NKaBUA  XOCCANlApPUHWHI  y3rapuwmnia wyHpjam 6up
KOHYHUAT MaBXxyn: “Mogga MoOJiekyndp Maccacu OpTraHuU capu  YHUHT
CYIOKJIaHNLI Ba KalHall xapopaTn opTagn”. Monekynsap mMaccacu Kn4mk 6ynran
Moafanap ogaTtha rasCMMOH XxonaTha, ypTada OynraHnapu CyloK Ba KaTTa
MOJIEKY/IAP Maccara 3ra moghanap KaTTuUK xonaTtha bynaan. byHn kKynmnparum
Mucosga TYWYHUL OCOH: Tabunin ras, 6eH3nH Ba NnapadunH Tapknbun xuxaTaoaH
acocaH 6up cuHdra Taannykam mopgpanap 6ynmb, Tabumi rasz monekynsp
Maccacum KUYUKNUIrn y4yH (16-58 rava) rascumoH xonatna; 6eH3nmH Monekynsap
Maccacum ypTada (72-142) 6ynraHnurn y4vyH CywoK Xxonga; napauHHUHE
Maccacu KaTTa (240-400) 6ynraHanru y4yH KaTTuK xonaa dbynagn.

CyB Y3WHUHI CuHdUra MmaHcyb 6bynraH mopgnanap mympa MoOJIEKYNAP Maccacu
SHI KMYKMK (cyBaa-18, yHOaH KeMUHru Bakuanapmpa moc pasmwpa 34, 81, 130)
bynmwmnra KapamacgaH y ogaTAaru wapouTAa CYlK, KOJraH BakKuinapu 3ca
ra3cMMoH xonaTtaoa 6ynaaun. by faponmb xoauncaHuHr cababwm opatgaru
lwapouTaa CyBHUMHI 6up HeyTa Mosekynanapu ysapo 60ofnaHmb, Maccacum
“oFupnalwlap” Ba Cylok xonaTtaa bynap skaH.

XaMMaMm3ra MabJlyMKW, WKKUTa MOAda apajaTupuaraHga KawCUHWUHC
3m4nurn Katrta 6ynca ywa OCTKM KaBaTra, KU4uk OynraHu yCTKM KasaTra
Xomnawagn. Mucon y4dyH, CyB Ba NaxTa &FW apanawTupuiaraHga CyBHUHM
3M4ANIM KaTTa O6ynaraHamrm yy4yH OCTKW KaBaTha, €F 3Ca YCTKW KaBaThda
bynaan. OHan 6up TacaBBYp KuNawmnuk, cys byfFnaHraHga xam okopuaa antumb
YyTUAraH MOJIeKYNsap Maccacu KaTTaJMruHm caknab konca Huma 03 bepapan?
Byf xonmarnm CyBHUHI MacCacu CYlOK CYBHUMHI Maccacura TeHr 6bynraHgoa yHUHr
kunMmaTtn 100-150 opanurunga 6ynnb, XxaBOHMHI MOJseKynsap MaccacmaaH (29 ra
TeHr) 6up He4va MapTa opTuk 6ynapaon Ba y xaBoAaH OFMp BynaraHaMrn y4yH
OCTKW KaBaTAaH »oW 3rasnapan. YHpoa 6yTyH Ep t3acm JonMuin Kyrok
TymMaHpaH unbopaTt 6ynapam Ba TUPUK MaBXydoTnap Hadac OnuwKn  yYyH
XaBOHUHI Y31 bynmacaun.

YXwalum nyk nap4anap.

Cy3ummn3 cyHrmga siHa bowparm >Kymsara KanWTcak. XaéT namgo 6ynraHgoaH
bownab KaH4Ya-kaH4Ya WHCOHNAP Kenau, KeaMokda Ba KuémaTtraya sHa
KaH4Yanapu kenagu. JlekmH xed 6up MHCOH 6olKaCMHM TakpopiamampuraH
y3ura xoc Hycxagup. Kop napydanapu yctuga TagkumkoTnap onub 6opraH
ofiMMNap xavmpaTnaH €ka ywnawaun. Xaét navpo bynraHpaH bownab kaH4a
Kopsiap éFoun, éFrMokaa, KMéMaTrada ssHa KaH4anapu éfaanun. JIekuH xe4 6up kKop
napYacMHUHr Wwaknn 6owkacura yxwamac 3kaH. Xap 6up TywaguraH napya
hakaT y3ura xoc waknra ara 6bynapkaH. by xuxathoaH xaM CyB WHCOH 6unaH



yxwiawaunp.

X Xk %

Xynoca ypHuAa anTULIMMN3 MYMKUHKW, X03UPru BakTaa aHaa 10 MUAIMOHOaH
OpPTUK MoAdanap Mabiaym 6ynmb, xap nmnm sHa 100 MuHrnab sHru monnanap
CUHTE3 KWIMHMOKAA. JIeKMH MabayMm MoganapaaH xe4y OuMpu  CYyBHUHT
XyCycusaTnapuaaH noakasa bUTTacuHM xaM TakpopsaManau.

Annox Taono KypboHu Kapumpa “Y 30T cm3nap yyyH ywa (cyB) éphoamupa
(Typnun) 3KuHNapHW, 3aNTyH, XypMo, y3yM Ba 6ap4a MeBanapHu yHOUpub-
yctupyp. Anbatta Oy Hapcapa TadakKyp KuiaauraH KaBM Y4yH oAT-ubpaTt
bopanp” (Haxn cypacu, 11 o08T) AeraH. Xaam KCakK TY3UANWAN TUPUK
MaBXyOOT/IapHM Ky Typanauk, XamMmmamMusra Mabaym Ba 6u3s ynamk pneb
xucobnanguraH sHr cogpgarmHa 6y moppapa wyHpam 6bup-bupupaH Faponmb
XYCYCUATAAPHUHI Bynuwun aknm 6op ogamMHu bedapk KONOUPMACUTA NO3UM
30W. JIeKUH MUHI adpcycnap 6YNCUHKN, KYNYUANIrMMus3 atpomumMmmiparm Hapca-
BOKeanap Tyfpucmaa TadakKyp KWIraHdaH Kypa, WAMOHCU3JINKHU, KY(PHU
y3mmMmsra 3n kKypamui. CopgparuvHa kunamb, Oy HapcanapHum “OHa Tabuat”
apaTraH aeb kys konamui. “OHa TabuaTt” y3-y3u4a bupop Hapca gpaTa oJraHaa
34K Yy ApaTraH Hapcanapja Hokucamknap obynapaun. byHYannk Mykamman,
yXwawn NyK Ba aHuK Xucob-kmtobnm HapcanapHu bylok Vxookop - Annox
Taono spaTMmaraH, fgeraH MHCOHra gakaTrmHa ayqYnMHUWKUMU3 MYMKWUH. ANiox
Bap4YaMun3HM TYFpu nyara xmooaT KNACUH (OMUH)!
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