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Ne 1 JTapic

1. TakbIpbIObI: MexaHUKaIBIK TepOemicTep.

2. Makcarbl: MexaHuKaJIbIK TepOemicTep iy (GU3uKaIbIK MaFbIHACHIH TYCIHIIPY.

3. Japic Te3ucrepi:

Kanmaii ko3ranbpICThl TepOeaMeNn Ko3ralbIc aen ataiapl? TepOenmeni KO3FalbiC JeH KyHe Tere-
TEH/IIK KYHIHEH aybITKH OTBIPBIN SpKAIaH OFaH KANTHII KEJIETiH YAepicTi alTa bl

Epkin tepOemic nmem chIpTTaH ocep €TIEWTIH, TEK JCHEHIH ajfallKbl ajifaH JHEprus eceOliHeH
TepOeIicKe TYCYiH aiTabl.

Epkin TepOenmicke ymr yiri:cepimmesni, MaTeMaTUKAIBIK JXoHE (U3UKAIBIK MasSTHUKTEP MbICa
Oomaspl.

Epkin TepOemicti cunarray ymiiH —coiikec AuddepeHuuannblK  TeHAeY aly  Kepek.
Ocel MakcaTTa €Ki MbIcal KapacTelpaibik: 1. Maccackl «my» JCHE cepinmere UTiHTeH.
byn xarnmaiima nenere ocep erymi «Fi» cepmiMal Kylli, OHBIH «mg» aybIpIbIK KYIIiMEH
TEHECTIpUIEe/I.

Erep cepirreni «x» KalIbIKTHIKKA CO3Ca, OH/Ia JEHETe KOChIMIIIA IIaMachl YJIKEH CepIiMIl KYIII acep
ereni: ¥1 + F. Cpmimai xymTig e3repyi ['yk 3aHpIHA ColiKec NEHEHIH «X» BIFBICYbIHa HEMECe
CepiIIeHiH Y3bIH/IBIFBIHA IPOMOPIIMOHAT Oomanabr:
F = - kX, mynaarbl «k»- cepilieHiH KaTThUIBIFBI JCI aTajlaThiH IPOMOPIHOHAIIBIK KOIPPHUIIMEHT;
Tepic TaHOa KYIII dpKAIllaH Tele-TeH K KYyHiHe Kapail OaFrbITTaIaTBIHBIH KOPCETe/Ii:

x >0 oomranma, F < 0 6omamerl, x < 0 Oomranma F>0 Oomanel. 2. MaTeMaTHKAJIBIK MasTHUK TeIle-
TEHIK KaJIblHAH a3 «o» OYpBIINIKA aybITKbIFaH. Byl aybITKyAbl KO3FAIbICTBIH TPACKTOPSCHI AT
KapacThIpcak, OHbIH 0arbIThl «OX) ©ci OaFBITHIMEH COMKEC KEeel.

byn Ke3Jie MBbIHaH/1al KYBIKTaI allFaH TEHJIIKTEP OpBIH anajpl:
a=sin a~= tga~= x/, MyHIaFel «X»- MAsSTHUKTIH TENe-TECHJIK KaJIlbIHA CAIbICThIPFaH/IaFbl
BIFBICYBI, |- MasTHUK XiOiHIH Y3bIHABIFBI. MasTHHKKe KinTiH «Fy» Kepimi Ky jxoHe «MQ@»

aysIpABIK Kyln ocep eremi.OnapabiH TeH ocepii Kymii: MyHaarsl K=mg/l —mpomnopumroHamabik
KO3 PHIIUEHT.

A3 cepriMai gedopManius Ke3iHe naiga 00naThiH KYIITI CEpIiMIl HEMece KBa3UCepIliM/Il KYIITep
JIeI aTanIbl.

Jlenere cepmimal KYIITEH Oacka «Fe» Keepri KYIII1 acep eTel.,
HpIOTOHHBIH €KiHIII 3aHbl HEri3iHAe MaTepHalAbIK HYKTEHIH KO3FalbIChIH CHUNATTaWThIH
mudpepeHIMATIBIK TEHACY/ ayFa 00IaIbl:

Ochbl TeHeyal Hielle OTHIPHIN, MaTepUalJIbIK HYKTEHIH (JI€HEH1H) BIFBICYbIH TaOyra Oosiajel. 2.
Ommeiitin Tepbenicrep: Kenmepri kymn Fe = 0 xarmaliasl kapacTeipailblK. OHAAa MaTepHaIbIK
HYKTEHIH KO3FAJIBICBIH CUMTATTAUTHIH JU(DepeHInanIbIK TEHACYIIH TYpI:

k/im = o® -men eHrisim, GepiireH TeHAeydi TypJieHIipreHje, eKiHm peTTi AupdepeHIHaTIbIK
TEH/ICY aJTbIHAJIBI:

TenneyniH menryi rapMOHUKAIBIK TepOenicTi Oepeni:

X = A cos(wot + (o) — rapMOHHMKAJBIK 3aH JIeM aTaiiibl, MYHAAaFbl A - aMIUTUTYIa, 0 — IUKIJIIK
KUK, oot + @o = ¢ — TtepOemic ¢azacel, @o - Oacramkbl (aza (t = 0 -kesiHze).
bynna TepOenicTiH aMIUIMTYAACH KoHE OacTamnkbl (a3achl angarbl mapTrapra OailIaHbICThI SIFHU t
= 0 ke31HJer1 MaTepHaIbIK HYKTEHIH OpHAIACybl MEH >KbUIaM/IbIFbIHA Kapall aHbIKTala/Ibl.
apmonukanelk  TepOenmic Ke3iHAe MaTepHANIBIK HYKTCHIH OKbUIIAMIBIFBIH Taly YIIiH
TapMOHUKAIBIK 3aHHAH YaKbIT OOMBIHIIA TYBIHJBI ajlaMbl3: MYHJAFbl Vm = A o — €H OFaphbl
KBITIAMIBIK.

Keutmamapik sIFbICyaH /2 (a3ama o3bI Kypeai. [ apMOHUKaIbIK TepOemic Ke3iHIe MaTepHalIblK
HYKTCHIH YZCYiH Ta0y YIIIH >KbUIIaMJIBIKTaH yaKbIT OOMBIHINA TYBIHBI aJaMbI3; MYHIAFbl am = A
%0 — eH JKOFaphl yaey. Y /ey JKbUIIaMABIKTaH /2 (a3asa o35l KYpei.
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1. Kannait Ko3raJbICThI TepOeIMEITi KO3FaIbIC ACT aTaibl?
2. Kanpgait TepOetic rapMOHUKAIIBIK TepOeITic e aTanaabl?

Ne 2 JTapic

1.TakbipbiObl: CYIBIKTapIbIH KaCUETTEPI.
2. Makcatbl: CTyIeHTTepre CYHBIKTapAbIH MEXaHUKAJIBIK KACHETTEPiH TYCIHAIPY.
3. Japic Te3ucrepi:

1. CyiibIK MOJIEKYTaJIapBIHBIH apachlHAAFbl ©3apa 9CeP CYMBIKTHIH TaOUFATHIH CUTIATTANIBL.
CoHIbIKTaH OHBIH 0acka 3aTTap/iaH MbIHAHAAN epeKIIenikTepi oap:

a) CYMBIKTHIK MOJICKYJIaapel Oip OpbIHHAH €KiHIII OpPBIHFA OHAHW BIFBICHIN, ©3iHIH MIIIiHIH OHAK
e3repTe anajbl. SIFHU CYHBIK MOJIEKYJIACHIHBIH BIFBICKBIIITHIFBI HEMECE KYIII 9cepiHeH Oip OpbIHHAH
SKIHIII OPBIHFa KO3FAJIFBIIITHIFBIH OHBIH aKKBIIITHIK KaOIIET] eIl aTalajbl.

0) CyilblKk MoJieKyrnanapbl OHall KO3FaJIFAaHMEH]IE OJapJblH apachlHla ©3apa UIiHICY HeMece iIKi
kenepri ke3aecei. CYWBIKTBIH MYHIai KACUETIH TYTKBIPJIBIK JCTI aTaiIbl.

B) Erep cyiibIK ChIpTTaH KYIII SCep eTill TYPFaH kKaObIK BIIbICTA TYPCA, KbICHIMFA Ue O0IaIbI.

r) KanpimTel Kyiige cyibIK MOJIEKyJalapbIHBIH apachIHIAFbl 1IIKI YiiKemic a3 0oiica, CYHBIKTHIH
arbICBIH JIAMUHAPIIBI aFbIC Jien atanaabl. Erep arbic KyHbIHIBI 00Jica OHBI TYpOYJISHTTI €N aTaiIbl.
1) CTanroHapIIBIK aFbIC JIEM, CYHBIKTBIH Ke3 KEJITeH JKePiHAC OHBIH OOJIICKTePiHIH KbUIIAM/IBIFBI V
=const OOJIAThIH aFbICTHI aTalIbI.

2. benrimi Oip neHreimeri CYWbIK OOJITiHIH KBICBIMBI «P», XBUITAMIBIFBI «V» JKOHE
TOPU30HTIIEH CaJBICTHIPFAHJIAFbl CYMBIK MOJEKYJAChIHBIH ~ ©3apa opHamacybl «h» apachIHIaFbl
0aifJTaHBICTHI AHBIKTAY YIIIH CYWBIK aFbIHBIHAH YKaH-)KaFbIHAH TOK CHI3BIKTAPhIMEH IIEKTEITCH TOK
TYTiri Oesin ajbIHFaH.

Bipiik yakbIT iIIIHJAE TYTIKTIH Ke3-KeJNreH MEepHeHAUKYISp KeJJIeHEH KHUMAacbhlHAaH arbIll
©TEeTIH CYMKTHIH KeseMi AV=V-S=const, ©3repMeHTIHAIKTEeH CYIBIK OeIeKTepl TeK TYTIK 1LIIH/Ee
aramel. Kememi AV=Si1Al1=S;Al> cyiibikTbiH a3 Oemiri  «l» jxarmaiiman «2» jkaFgaiiFa OpBIH
aybICTBIpChIH ( 1 cyper).

Maccacsl «Am» cyHbIK OeJIriHIH OpBIH aybICTBIPYbI S1 XKoHE Sz KeJJCHEH KMMara TYCETiH
KBICBIM KYIIIiHIH aiibipMachIHbIH Oonansl. Kengenen kumanarel KbickiM kymmi: — S1F1=P1S1;  SaF»
=P2S>

Ote a3 At yakbIT imIiHJE CBIPTKBI KYII 9CEpiHEH CYMBIK MOJIeKylalapbl Si1 KOIJIEHEH
kuMaceiHaH  Al1=ViAt, an S» xenfaeHeH kuMacsiHaH Alo = Vo At KalIbIKTBIKKA OPBIH aybICTBIPCHIH,
COJI Ke3/1€ )KYMBIC OHIIpLIeIL:

AA = F1Al1 - FoAlz = P1S1viAt - PaSovoAt, myrmarsr S1viAt = Spvo At = AV jecek, conpa:
AA =P1AV - P,AV=(P1-P2)AV.
CoHBIMEH OHAIPINTEH KYMBIC TYTIKTIH YINTAPBIHIAFbl KBICBIMHBIH albIPhIMBIHA OaiinaHbIcThl. OChI
KYMBIC CYUBIK «l» >xarmaiiaH «2» >Karjaiifa OpbIH aybICThIpFaHAa TYTIKTIH YIITApBIHIAFbI
NOTEHIUANIBIK KoHe KMHeTHKanbIK >Heprusubl (A = IT+K, rae I1 = mgh, K = mv?/2) esrepryre
xymcananbl. Colikec MOHIEpIH OpHBbIHA KOWFaH/IA!
P1AV - P2AV = (Amgh; + Amv22/2 ) - (Am g hi+ mvi?/2) - TeHneyi anbiHaIbL.

bipinmmi xargaiiipl CUNIATTAMTHIH IaMaliapbl TEHAIKTIH COJ JKaFblHA EKIHIII JKaFIaiibl
CUNATTAWTHIH aMaJIap/Ibl TCHIIKTIH OH JKarblHA IIbIFapFaH/Ia:

P1AV+ Amghi+Amvi?/2 = Po2AV+Amghy+ mv»2/2 - TeHaeyi anbiHaabl. COHFBI TeHICY/IIH €Ki JKaFblH

AV = const Oenrenpe:

LA
2

2
P+ 0gh + =P, + pgh, +% - TeHzAeYl aybiHaAbl. MyHaarel p = AV/AM — CYHBIKTBIH

ThIFbI3IbIFHI.
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2

o
TyTIKTiH Ke3-KeJIreH sepi ymiin conrsl Tegaeym P+ pgh+ T = CONSt - rtypinze anyra

oomansl. byn bBepHymiun Tewmeyi gen araiansl. MyHumarbl P — cratumkanblk KeickiM, pgh —
THAPOCTATHKANBIK KBICKIM, pV2/2 - THHAMUKAIBIK KbICHIM.

ConbiMen  bepHymnmum  TeHzmeyl TYTIKTIH — Ke3-KedreH OeJiri  YIIIH — CTaTHKAJIBIK,
THIIPOCTATUKAJIBIK JKOHE TUHAMHKAJIBIK KBICBIMIAPABIH apachlHAarbl OaiJIaHBICTBI CHITATTAMIBL.
Bepnymm TeHaeyiHe CoHMKeC TYTIKTIH Ke3-KeNTreH O6liri YIIiH CTaTHKAIBIK, THIPOCTATHKAIBIK
’KOHE JIMHAMHUKAIIBIK KbICBIMIAPABIH KOCBIHIBICHI ©3T€PMEN/Il SIFHU 9P YaKbITTa TYPAKThI O0JIAIbI.

Erep cyiiblk ropu3oHTanb TYTiK OOHBIMEH KO3Fajca MOJICKYJIAaHBIH ©3apa OpHAJIACYHI
OapibIK xepae Oipaeit Oomansl. SIFHM TUAPOCTATUKAIBIK KbICBIM (pgh=const) TypakTel Oo0maibl.

2

ConjpikTan Gepinren tenyey P+ T =COoNSt rypinxee xasputagsl. By Beprymm epexeci nen

aTajaJpl.
bepuymnu epexecine colikec TOPHU30HTANb TYTIKTIH Ke€3-KENTeH O6iri YIIH CTaTUKAIbIK
KOHE JIMHAMHUKAIIBIK KbICBIMIAPABIH KOCBIH/IBICHI ©3T€PMEN/I1 SIFHU 9P YaKbITTa TYPAKThI O0IaIbL.
byn epexe dQopmanus MeH MenunuHaAa
MBIHAIal OAFBITTa KOJTAHBLIAIBI:
1) gmarHocTHKama, SFHU €pekere CoWKec TYTIKTIH,
TaMBIp JKYHECIHIH IHIKi KYBICTBUIBIFBI TapbUIFaH
KepiHAe IKBUITAMABIKTBIH ~apThIN, JUHAMHKAIBIK ~ A-I5
KBICBIMHBIH ~ KYPT KOOEMETIHAITIH, all CTaTUKAJIbIK
KBICBIMHBIH ~ KYPT ~ KeMHTIHIITH  CHIATTaJafbl.
CoH/BIKTaH OHBI TAMBIP JKYHeCiHAer! KaHHBIH aryblH
Oaramay YIIiH KOJAaHbUIAAbl. Tamblp 3KyHeciHiH
KYBICTBUTBIFBI KEHIreH xKepae CYHBIKTBIH
KBUITAM/IBIFBl a3aWbII, TUHAMUKAIBIK KBICBIM KYPT
KEMU/I1, CTATUKAJIBIK KBICBIMBI KYPT apTaIbl.
2) Empaeyne Oyt ofic aF3aHbIH iIKi OOITiHIET1 CYHBIKTap bl CHIPTKA COPBIN MIBIFAPY YIIIH KaXKETTi
IBIOBICCHI3, Ta3a COPFHINI KOHIBIPFBIHEI JKacay YIIiH KOJIJaHbLIa b

KaHHBIH TaMbIp >KyiieciMeH aFblyblH TYCIHJIPY YIIiH, i1l CYWBIKIEH TOATBIPBUIFAH «A»
KoHe «b» TYTITiHEH TYpaThIH TYMBIK KYHEHI KapacThIpalbIK.

Erep yprimke cwIpTTaH Kyl Tycipce, OHAa KbICbIM apThill «Ki » KIamHbI apKbLIbI
CYMBIKTBIH Oenrumi Oip Memmiepi «A» TYTITiHE BIFBICTRIpBUIAABL. TYTIKTEpHiH KaObIpranapbl
CepIiM/i CO3BLIMANIBI MaTepUANIAH jKacaldfaH SFHH «A» TYTITTIH KaOBIpFachl CO3BUIBII, ©31HE
TYCKEH apThIK CYHBIKTHIH MOJIICPIH KaOBLIAAMIbI, KbICBIMBI apTanbl. Co3pUIFaH KaObIpra OipTe-
OipTe >KUBIPBUIBINT OacTanKel KaumblHa keneai. Ochl Ke3ae CYHBIKTBIH apThIK MeJIepl TYTIKTIH
Keneci OediriHe BIFBICTRIpBUTIAABI. O kepae OChl KYOBUTBIC KalTanmaHanbl. COHBIMEH CYHBIK
BIPFAaKThl KO3FajlbICKa ue Oonaapl. EH conpiHna «b» TyTiriHe >KMHaNaabl 1a KbICBIM apTaabl «Ka2»
KJIATbIHBl AlTBUTBIN, CYWBIK KalTaIaH yprimke Tyce.

KemipmeniH (Mozenain) 6ip KeMIIUIIrT TapMaKTapAblH CaHbl KOOCWIeH CallblH, CYWBIKTBIH
KaObIprajiapbl MEH >KaHacaThIH JKepiHZe 1Kl Keaeprici apraiasl. by cyHbIK >KbUITaMIbIFBIHBIH
KeMyiHe aJIbll KeJei. by keMInimikTi Tipi aF3azia )KypeKTiH KYMBICHI KOSI/IbI.

Ochbl alThUTFAaH 3aHIBUIBIKTAp Tipi ar3ajarbl KaH aiHAJIBIMBIHAA TOJBIK OPBIH alaibl.
CBIPTKBI KYIITIH KbI3METIH KYPEK aTKapabl.

Kypex 6oc dazacel KYMBICTHIK (Pa3achIMEH BIPFAKTHI aybICHIN TYpaThiH yprim. Kypek
KapBIHIIACBIHBIH JKUBIPBUTYBIH JKYMBICTHIK (pa3a HEMece CHUCTOJa AEN aThibl. Al OHBIH OOcayblH
0oc (daza Hemece auactoia Aen aTaiabl. JKYpPEKTiH COJ KapbIHIIACH 9pOip >KUBIPBUIFAH CalbIH

TyTiT
1py0ka
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Koskara 60-70 M1 Mesiepinie KaH JaKThIpblIaabl. KomKkaHbIH KaOBIPFAchl CO3BIIBII, ©31HE KAHHBIH
apThIK MeuepiH Kadbuinaiasl. KaGeipramapbl co3pUiMabl OOJIFaHIBIKTAH KalTalaH KUBIPBUIBIIL,
KaHJIbI €H JKaKbIH apTepHsl TaMbIPJIApbIHA BIFBICTHIPAIBI. APTEpHsl TaMBIpIApbIHAA OCHl AaUTHUIFaH
Karmainap KahranaHaas! 1a kKad 0,3-0,5 M/c KbUIIaMIBIKIICH aFaThIH BIPFAKTHI aFbICKA Ue 0O0JIaIbI.
Bys ke3nme KbICBIM TaMBIpABIH KaObIpFamapblH TepOemicke Tycipeni. byn tepOernic apTepusuibIK
TaMbIp KyheciMeH 6-8 M/c KbplIAaMIbIKIEH Tapaiiabl. MYHBI ITyJIbCTIK TOJIKBIH HEMECE MYJIbC el
aTanel.
KanHbIH TaMbIp XKylieciMeH aFyblHa MbIHaHJAl (akTopiap e3 acepiH TUTi3ei:

1) TamblIp )KYHECIHIH 1IIKI KybICTHUIBIFbI

2) TaMbIp KaObIpFaapbIHbIH XKar1aiibl (TOHYCHI)

3) KaHHBIH TYTKBIPJIBIFBI

4) sxyiieneri KaHHBIH YKaJIIbl MOJIIIEpi

5) JKYPEKTiH >KYMBICHI
XKanmpl KanpINTBl agaM ar3achlHIAFbl KAHHBIH aFbIChl KaOaTThl JIAMUHAPIIBI  aFbIiC  Jen
KapacTeIpblIanbl. Erep ocel mapt Oy3blica aFbic TypOYJICHTTI aFbICKa aifHaNmaabl. byl ke3je ApI0bIC
naiaa 6onaasl. MyHBI )KYPEKTIH IIYBUIHI JIeM aTailabl. JKypeKTiH mIybUIbl HE TaMbIp JKYHeCciHiH 1mKi
KYBICTBUIBIFBI  TApbUIFaH Ke3/Ie He JKYPeK KIamaHJIapbIHBIH YaKbITHICBIHIA AIlbUIBIT HE
*aObuIMaybIHaH 00TaIbI.

Komka
Aoprta

_Aorta

Clon Rypekie
Tepoe npeacepane

Pulmonary
Superior _— trunk _
a fave 9 C'oM KapbIHIIA
vena cava TTeBBIT KTy 108K
Left
d 1 O S 3
Right atfitm i e,
atrrum

. Pulmonary
“veins

Right
ventricle Left OH KapbmHma
% Ilpaebnt xemyaotuex
ventricle
Inferior

[ |
vena cava 3 S

4. NamocTpanusjibIK MaTepuas: KopMe, claiarap.

5. 9neduerrep:
e Herizri:

1. Kosanesa JI.B. Meaumunckas 6uodusuka: yued. mocodme.- Anmater: AKHYP, 2016. - 324 c.

2. Pemu3zoB A.H.Meaununackas u Ouonornyeckas Gusuka. - 2-e u3fl., ucrp. u nepepad.- M.:
I'S0OTAP - Menua, 2016. - 656 c.

3. Kycannosa K.T. Meauuunansik 6nodusmka: oKy kypaisl.- Anmatel: AKHYP, 2016. - 238 Ger.
C.

4. ®uzuka u ouodusuka: yueonuk/B.d. Auronos, E.K. Ko3nosa, A.M YepHsbli.- 2-¢ u31., Ucrp.
u noi.- M.: ID0OTAP-Menua, 2014.- 472c.

5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.

6. Menuuunanslk Onodusuka: oky Kypansl / K. XK. Kynabaes [x. 6.].- OKM®A oky-azicT. KeHeci

HIEITiMIMEH OacChIIT MIbIFApYyFa YChIHIBL. - ATMaThl: OBepo, 2014. - 192 Ger. c.

buodusuka (ka3.): Oxy kypaisl/ Tyney6aes XK.C.- Anmatsr: TOO DBepo, 2024.-248 6.

8. Uymmnorckux B.P., Kaymepa XK. A. [Ipaktukym mo MenuuuHCKoM 6uodusmnke. Y4uedbHoe
nocobue.- UIT"AKHYP", 2023

~
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9. AmubaeB b.M., AnmabaeBa H.M., Abupoa M.A. buodusuka. 1-6emim. (METUITHATBIK
YKOFaphl OKY OpbIHAapbiHa apHasFaH). OKy amicremenik Kypair.- WUIT"AKHYP", 2023

10. baiinynnaesa I'.E., Hypmaran6eroBa M.O., bonanoBa A.O. buodusuka. 2-6emim.
(MenuIMHAIBIK JKOFapbl OKY OpBbIHIaphIHA apHainFaH). OKy amicremenik Kypain.- WUIT"AKHY¥YP",
2023
e Koceimina;:

1. Yymunosckux B.P., Kamuesa JK.A. TecToBbie 3aaHUs IO MEIUIIMHCKON OMOJIOTHYECKON
¢usuke: yued. mocodbue.- M3 PK; Men. yu-T Acrana. - Kaparanga: UI1 M3xa-Bo "Axnyp", 2013.
-200c

2. Kanmnesa XK. A. MeaunuHaibeK Ono(r3nKa MMOHIHE apHAIIFaH TECTUTIK TarichipMaliap: OKy Kypabl
— Kaparanapi : )KK «Axuayp», 2013k

3. KK .Kynabaes, K. K. AdapaxmanoBa, M.A.MaxambetoBa, A .H.Cei3apik «DPusnkay AIMarhbl-
«9Bepo» 2016 x
e DIIEKTPOH/IbI OACHUIBIMIAD:

1. JKarkanbaes XK. K. buonorusuieik ¢husuka. JIaboparopHsuIbIK-TIpaKTHKAIBIK cabakTap.
TexHonorusmap TecT-peUTHHT Kylenep. — Aamarsl: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read_book/590/

2. MeaunuHanblk Onopu3nka MEH MeITeXHUKaIap OOMBIHIIA TA00OPATOPHSIIBIK TPAKTUKYM. OKY
kypanbl./ Y. A.baiizak, K.JK.Kynabaes. — Anmmatsr: «9Bepo» 2020k. -304 6.
https://elib.kz/ru/search/read_book/51/

3. K.K. Kyna6aes, XK. K. AoapaxmanoBa, M.A. Maxamb6etoBa, A.H. Ce3abIK. MeTUIIMHATBIK
ouoduznka «PapManvsy MaMaH IbIFbl CTYICHTTEPIHE apHAIIFaH OKY Kypasbl AIMaTsl; DBEpo,
2020 k. 212 6. https://elib.kz/ru/search/read _book/309/

4. KoituyoekoB b.K., AiitkenoBa A.A., bykee C., banmaramberosa ['.I'. MeauinHamibIK KoHE
OMOIOrUsIIBIK (PU3MKa HETI3/Iepi: OKY KIhpaibl/ — «9Bepo» ocnackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. Kosanesa. Menununckas 6nodusuka: yueoHoe nmocooue (2-oe uzganue) — Anmatsr: UI1T

«MzpatensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Uynunosckux B.P., Kanuesa JK.A. JlabopaTopHBIi TPaKTUKYM 10
muctumuHe «MeaunHckas Ouodusnka»: YuedHoe mocodue. — Kaparanga: UII
«M3marensctBo AKHY Py, — 2019. — 174 c.

https://aknurpress.kz/reader/web/2971

6. bakbuiay cypakrapsl (Feedback kepi 6aiijianbIchl):

. Cy#iBIKTapIbIH MEXaHUKAIBIK KAaCUETTepl KaHait?

. CyiiBIK MOJIEKYJTaJIApBIHBIH €pPEeKIIeTIKTepl Hee?

N —

Ne 3 Jlapic

1. TakbIpbIObI: TepMomuHAMUKA.
2. Makcatbl: CryzmeHTTepre Xbuly oHe Oacka SHeprus TYpPJIEpiHIH e3apa aifHalybl Ke3iHze
KYPETIH yepicTepre TepMOIUHAMUKA 3aHIaPBIH KOJIaHY bl TYCIHIIPY.
3. Japic Te3ucrepi:

OHeprusnapblH 0ip TypJeH €KiHII Typre aybIChleH 3epTeyMeH allHaiblcaThlH (U3HKaHBIH
0eiMi TepMOIMHAMUKA e aTanabl.

TepmoanHaMUKaIBIK IEHE HEMece XKyie aen Oenrun O0ip keiseMre ue O0OnaThIH HEMece OHa
KYPETIH YIepicTepAl KapacThIpyFa BIHFAWIbI KOPIIAFaH OpPTaJaH MIapTTHl TypAe OeiHIN ajdbIHFaH
3aTTapapl aWTanel. TeHCI3MIK Kyiae TypFaH TYWBIK (OKIIayJaHFaH) Xyde ©3 OETIHIIEC TYpPaKThI
xyiere eteni. JKyifeniH Oip KyiiieH ekiHIII Kyire OipHelle apajblK caTbulap apKbUIbl ©TYIH
TePMOJAMHAMUKAIIBIK yAepic (IIpoliecc) AT aTaiibl.



https://elib.kz/ru/search/read_book/866/
https://aknurpress.kz/reader/web/1340
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Typa 6ip OarbITTa *oHE KaWTagaH Kepi OarbITTa ©TETIH YPIICTEp/i KAUTBHIMABI YAEpic
nen ataiapl. byHaait yaepictep Ti30ekTi OipHele TypaKThl KyWIeH Typanbl. byran razgapna 6asy
KYPETIH CBIFBUTY, YIFAl0, KbI3y OHE CAJKbIHIAAY YAEpICTEepiH KaTKbizyra Oonaapl. KailTbMChbI3
yAepic nen apaiblK KYWaiH eH OoiMaca Oipeyl TYpakchi3 O0JIaThIH JKOHE KalTagaH Te3 ©3repeTiH
CBIFBULY, YJIFAl0, KbI3Y, CAJKbIHAAY, Auddy3us, sKbuTyIpIH Oepinyi »oHE T.0. GacTamkbl KaJlbIHA
KEeJIMEUTIH yaepicTi aifTaapl. TepMoauHaMUKaHBIH HET131H OHBIH 3aHIapbl KYPaHIbl.

TepmoauHamMuKaHbIH OipiHII 3aHBI TYHBIK JKyliere OepiireH XbUTy JbIH SHEPrUSHBIH Oacka
TYpiHE alHATYBIHBIH CaHIBIK CHIaThiH Oepemi.  dQ =dU+dA

TyiipIk Kyiiere OepiireH *KbUTy MeIIepi KYHeHIH 1IIKi SHEPTUSIChIH ©3repTYTe JKOHE CHIPTKBI
KYILIKE KapChl )KYMBIC aTKapyFa KyMCAI/IbL.

Wnean ra3mapaarbl SKYpeTiH YHAEpICTepAi TEPMOJWHAMHUKAHBIH OIpiHIN 3aHBI apKbUIBI
TYCIHIIPY YIIIH Keleci yaepicTepAl KapacThIpanbIK;

1. M30x0panbIk yaepic Ta3aslH KeJeM TYPakThl V=const, OOJFaHaa KHICBIMMEH TeMIIepaTypa
apacelHaibl OalIaHBICTBI KapacThIpaibl, SFHU Ta3 CBHIPTKBI KYIIKe Kapchl >kymbic dA=0
arkapmaiinel. ['a3ra Gepinren xanmsl xbury Memmepi dQ =dU  Tek imiKi SHEprHsHBI ©3repTyre
KyMcanabl.

2. W300apanblk yIepic Ta3lIblH KbICHIM TYpakThl P=const, OonFanma KejJeMMMEH TeMIepaTypa
apachIHIarbl OAMIAHBICTHI KapacThipaabl. ['a3ra OeplireH >Kaimbl JKbULY MOJIIepi 11Kl SHePTUsIHbI
©3TepTYIe )KOHE CHIPTKBI KYIIIKE KapChl )KYMBIC aTKapyFa Kymcanaabl. ['a3 KbI3ajpl, YIIFasibl )KOHE
CBIPTKBI KYIIKE KapChl )KYMBIC aTKapa/bl.

dQ = dU+dA = dU+ Pdv

3. MBorepMUsIIBIK yAEpiC Ta3AblH TeMIepaTypachl TypakTel T=const, OonFaHIa KbICBIMMEH
KOJIeM apachIHIaibl OailylaHbICTHI KapacTeipaabl. ['a3aeiH imki sHepruscsl dU = const e3repmMeiti.
["a3ra GepiIreH >kajmbl KbUTY MeJIepi dQ =dA Tex CBIPTKBI KYLIKE KapChl )KYMBIC aTKapyFa
dQ =d A xxymcananapl.

4. AnuabatanslK yAepic Jem TYWBIK KYyie CBIPTKbI OpTaMeH KbLTy anMacnait xypetin dQ =0
yaepicti aitanbl. MyHai yaepic Ke3iHae KYMBIC TEeK 1IIKI SHEPTHSHBIH €Ce01HEeH OpbIHIaNa bl
1'5i4aé ynepic éaciidd e'sioi dA=-dU ioéi yiddasyity» xemyi afidaiiai id0idasaan.

JleHeH1H KbLTy CUBIMBUIBIFBI JIETT OHBIH JKbUTY KaOBUIJAFBII KAOUTIETIH CUMTATTAUTBIH (QU3HKAIBIK
[IIaMaHbI SIFHU JIeHe TeMIlepatypachit Oip rpanyc Kenbpunre e3repTyre KaKeTT1 KBLTY
MeepiH aTaapl. O TePMOAMHAMUKAIIBIK YepicTepre OaiaHbICThI OOJFaHABIKTaH W300apaiblK
Cp xoHe nzoxopaibik Cv
MEHIIKTI JKBUTY CHBIMJIBUIBIKTAPBl KOJMIMaHbUIaabl OChl €Ki KBUTy CHBIMIBLUTBIKTAPBIHBIH
kateiHbIchiH G = Cp / Cy TepMoanHamMuKaa anradara KOPCETKIli Iem aTaipl.

TepmoTuHAMUKAHBIH W3oynepicTepaeri b1y
No Nzoynepictep O1piHIII 3aHbI CUBIM/IBUTBIK
dQ =dU+dA C=dQ/dT

1. | U3oTepMUsITBIK yAEpiC, du=0, dQ=d A dT =0, Cr=w0

T=const
2. | U3obapainsik yaepic, dQ =dU+dA Cp=dU/dT+dA/dT =Cv+R,

P=const Cp-Cv=R — Maiiep TeHneyi
3. | M3oxopaisik yaepic, V=const dA=0, dQ =dU Cv=du/dT
4. | AnquabaraisIK yuepic dA=-dU Ca=0

TepmoauHaMukaHbiH 1-111 3aHBI TYHBIK JKYHEIET1 SHEPrUSHBIH Oip TYPACH EKIHII Typre
aybICYBIHBIH CaHJIBIK CHIIaTTaMachlH Oepexi. An Oyl 3aH KyHederi mpouecTepiH Kypy OarbIThIH
kepcete anmMaiinbl. COHIBIKTAaH OHBI TEPMOJWHAMHMKAHBIH 2-111  3aHbI TYWBIK KyWenmeri
nporecTepIiH e3repy OarbIThIH KepceTedi. bysl 3aHabl TYCIHIIpY YILIiH SHTPONHS JAETCH YFBIM
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EHT131JITeH.

DOHTpOMUs JIeN U30TEPMUSUIBIK JKOJIMEH ©3TepeTiH TYMBIK Kyieaeri >KbUTy MOJIIEPiHiH cOol
TeMIlepaTypara KaTbIHAChIH alTaabl. S :g

3aHJBUTBIKTHI CUIIATTAY YIUIIH SHTPONHUSHBIH ©3Trepici KOJIJaHbLIAIbI.
ds = d_I_—Q dQ =T -S bynan xyileneri e3repeTiH *KbUTy MOJIIEPIH SHTPONUSHBIH ©3repici
apKbUIBI cumaTTayra Oosianbl. TYHBIK JKyle YIIiH TepMOINHAMUKAHBIH OIpiHIII 3aHbI MBIHA TYPJE
Ka3bUIAIBL.

dU =dA+dQ Mynparer dU - Ty#ibIK KYWEHIH IIIKi SHEPrsCHl IMIKI KYIIKE KapChl
aTKapbUIATHIH KYMBIC KYHEHIH 00C SHEPTUACH €CE0iHEH OPbIHIAIAIbI.

An dQ xyiieneH O6iHIIN NIBIFATHIH JKbUTY OalIaHBICKaH YHEPTUSHBIH €ceOiHEeH 00JIaIbl.

CoHBIMEH TYHBIK IKYWEHIH IIIKi DJHEPTHUICHl 00C JKoHE OailJlaHBICKAaH JHEPTHUSHBIH
KOCBIH/IBICBIHAH TYPaJIbl.

dU=dF+TdS TyiibIK xylie/ie IpoLecc ilIKi JHEPTHsl TOJIBIK TayChUIFAHIIA KXYPEIl SIFHU 00C
sHeprust KeaMui ai suTponus eceni dF<0, dS>0.

Sram xyiene mporecc 6oc sHeprus kemin 0-re, a SHTPONUS OCIT €H MaX JKETKCHIIE
xypeni. XKyieHin MyHIai KyHiH TepMOIUHAMUKAIIBIK TEMe-TeH K JIeTl aTahIbl.

COHBIMEH DJHTPONHSI  TPOIECCTIH KAUTHIMCHI3JIBIFBIHBIH, OOC JHEPIHs IIBIFbIHBIHBIH
enmieyimr. ¥3aK yakbIT 00ilbl TepMOIMHAMHKAHBIH l-mmi  3aHBl  OMOJIOTHSUIBIK KYHere
KosmanbuMail kenti. Ce6e0i OMONOTHSUIBIK JKYie KOpIIaraH OpTaMeH opi 3aT, apil dSHEprus ajiMaca
allaThIH alllbIK JKylere >kaTaabl. Al 3aH TYHBIK KyWere apHajblll >Ka3bUIFaH. AIIBIK JKyie
TEPMOJUHAMHUKAHBIH 1-3aHbI OOWBIHIIA TEPMOJUHAMHUKAIBIK ~ TEIMe-TCHMIKKEe Kely Kepek.
ConppIkTan Oy 3aH[BI AIIBIK JKYHere KOJNJaHy YIIiH MbIHAAAi e3repic KoMAaHy KaxeT. SrHu 60oc
SHEPrus )KOHE SHTPOIHUS €Kl KypaylIblFa KIKTeJeal.

dFi dsi
e\ , s —
TRe T~ dSe
Mynnarsl dFi , dSi 6oc sHeprusi MEH SHTPONUSHBIH 1 KypaylIbulapbl TYMBIK Xyhene
KYPETIH OMOXUMUSIIBIK KoHE OMO(HU3UKAIBIK MPOLIECCTEPl CHMATTAlAbl. ANl € Kypayliblaapbl
KYWEHIH KOpIIIaFaH OpTaMeH HEPTHsl ATMACYbIH CHITATTAIbI.
CoHBIMEH TepMOJAMHAMUKAHBIH |- 1111 3aHBI AllIBIK JKYHE YIIiH MbIHA TYP/E *Ka3bLIaIbl.

dU=dFi+dFe+TdSi+TdSe.

AFr3aarel 0apIIbIK OMOXUMUSIIBIK, OMO(MU3UKAIBIK MPOIECCTEP KaWTHIMCBI3 OOJFaH/IBIKTAH,
SHEprusHbIH Oip Oeiri xkbl1y Typinae 6ocan mbiFaabl. Connpiktan dFi<0, Tdsi>0.

CoHbIMEH ar3aZla JKYPETIH IMpoleccTep OO0C SHEPrusHblH KeMy, HSHTPONHSIHBIH Ocy
OaFBITBIH/IA KYPEIL.

Tipi ar3a amblK TEPMOAMHAMUKAIBIK KY€ OONFaHABIKTAH OJ KaJIBIITHI Kyhae Ooiaibl.
Kaneimter ky# fen (OHBI CHTIATTANTHIH IIaManiap)ChIPTKBI KOPIIaFaH OPTaMEH dpi 3aT opi dHEprus
aJiMaca OTBIPBIN YaKbIT 1II1HJE ©3repPMEUTIH KYHEHIH KYHiH ailTabl.

W.TTpuroxvH amblK >KYWeHi 3epTTel KeJil, OHbIH KalbINTHl KYHiH CUMATTalThIH MbIHAJAN
TY)KBIPBIM 3Kacafbl. KanbITel KyHIe aF3ajga >KYpeTiH KaWThIMCHI3 MPOLECTEpIl CHUNATTalThIH
SHTPONUSHBIH ©3repy JKbUIAAMIBIFBI MYMKIH OOJAaTBHIH MOHJEPIiH IIIIHEH €H a3 OH MOHIe ue
00711b1, IFHU KaJBIITHI KYWHJle yCTan TYpy YIIIH 0OC SHEPTUsHBIH 1IIHEH €H a3 00C 3HEePIrHUsIHbIH
[IaMachlH KaOBUIAyAbl KaxeT erefl. SIFHM ar3a e3iHe THIMII YHEPTeTHKANBIK ICHTEHIe >KYMBIC
icTeyre ThIpbICaabl. AF3aHbl TYPAKThl JIEHIeHAe caKTay YIIIH OJHTPOIHUACH TEPIC KOFAPFBI
MOJICKYJIAPIIbI TaFraM KOJJAaHbLIA/bI.

dF
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4. InawcTpauusiablK MaTepHaJl: KopMme, caiarap.
5. Oneduerrep:
e Heri3ri:

1. Kosanesa JI.B. Menununckas ouodusuka: yued. nocodue.- Anmatsi: AKHYP, 2016. - 324 c.

2. PemmzoB A.H.Meaununckas u Ouonorudeckas Gpusuka. - 2-¢ u3j., ucrp. u nepepad.- M.:
I'D0OTAP - Menua, 2016. - 656 c.

3. Kycannosa K.T. Menununansik 6nodusuka: oKy kypaisl.- Anmarel: AKHYP, 2016. - 238 Ger.
c.

4, ®wusuka u 6modusuka: yueonuk/B.®D. Autonos, E.K. Ko3nosa, A.M YepHsin.- 2-¢ u31., HCTIP.
u noir.- M.: ID0TAP-Menua, 2014.- 472c¢.

5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.

6. Menununaneik 6nodusuka: oKy Kypaisl / K. XK. Kyna6aes [x. 0.].- OKM®A oxy-a1icT. KeHeci
HIenriMiMeH OachIl MIBIFapyFa YChIHIBL. - AnMatsl: OBepo, 2014. - 192 Ger. c.

7. buodusuka (ka3.): Oxy kypansl/ Tyney6aes JK.C.- Anmater: TOO DBepo, 2024.-248 0.

8. Uymunosckux B.P., Kammnera XK. A. IIpakTukyM 1o MeIuuHCKoN Onodusnke. YueOHOe
nocooue.- UII "AKHYP", 2023

9. AmubaeB b.M., AnmabaeBa H.M., Abupoa M.A. buoduzuka. 1-6emim. (MeTUITMHATBIK
YKOFapbl OKY OpbIHJapbiHa apHaiFaH). OKy omicremenik Kypan.- UIT"AKHY¥P", 2023

10. baiinynmnaesa I'.E., HypmaranbGetroBa M.O., bomanoBa A.O. buodusuka. 2-6emim.
(MemuuUHANBIK >KOFaphl OKY OpbIHAapbiHa apHairaH). Oky omictemenmik Kypan.-  UII
"AKH¥P", 2023

e Kockimina:

1. UYymunosckux B.P., Kanuesa JK.A. TectoBsie 3a/1aHus IO METUITMTHCKOW OMOTOTHYECKON
¢dusuke: yued. mocodue.- M3 PK; Men. yu-T Acrana. - Kaparanna: UIT U3a-Bo "AkHyp",
2013.-200c

2. Kanmunena XX.A. Meaurunansik 6uodusuka moHiHEe apHaJIFaH TECTUIIK TalChIpMalap: OKy Kypasbl
— Kaparanas! : KK «AkHyp», 2013x

3. KK Kyna6aes, XK. K. A6apaxmanoBa, M.A.Maxamb6etoBa, A.H.Ce3apik «Pusuka» Anmarsbi-
«9Bepo» 2016 x
e  DJeKTpOHbI OachUIBIMAAP:

1. Karkan6aeB XK.JK. buonorusuibik pusuka. JlabopaTopusuibIK-IIpaKTHKAIBIK cabakTap.
TexHonorusnap TecT-peHTHHT Kyienep. — Anmatsl: «9Bepo» 2020:x. -360 ©.
https://elib.kz/ru/search/read_book/590/

2. MeaunuHanblK OMopu3nKa MEH MeITeXHUKaIap OOMbIHIIIA Ta00PATOPHSIIBIK TPAKTHKYM. OKY
kypansl./ Y.A.baitzak, K. K. Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/

3. K. K. Kyna6aes, XK.JK. A6apaxmanoBa, M.A. Maxamberosa, A.H. Ce3npik. MenuumnHambIK
onodusuka «PapMarusy MaMaH IbIFbl CTYICHTTEPIHE apHAIIFaH OKY KYpalibl AJIIMaThl; DBEpO,
2020 k. 212 6. https://elib.kz/ru/search/read _book/309/

4. KoituyoekoB b.K., AiitkeHoBa A.A., bykees C., banmaramberoBa ['.I'. MeaunuHambIK )KoHE
OMOJOTHSUTBIK, (Pr3MKa HET13Aepi: OKY Kipaibl/ — «9Bepo» Ocmackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read _book/866/

5. KoBanesa. Menuuunckas ouodusuka: yuedHoe nocodue (2-oe uzganue) — Anmatsi: UIT

«M3nareasctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. UYynuHoBckux B.P., Kammepa XK.A. JlaGopaTopHBIi TPaKTUKYM 110
aucuuIuiiHe «MeaunuHekas onopusukay: YuedHoe mocodue. — Kaparanma: U1
«3marensctBo AKHYP», — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971
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6. bakpuiay cypakrapsl (Feedback kepi 6aiijiaHbIChI):

1. TepmommHaMyKaHBIH OipiHIII 3aHBIHBIH MAHBI3bI HEJlE?

2. Wpean ra3mapaarbl )KYpETiH YpAICTEP/iH epeKIIeTiKTepin aTa?

3. JleHeH1H XKbUTy CUBIMJIBUIBIFBI IETCH KaHal mama?

4. XKputyapiH 6acka sHEprHs TypiepiHe aifHaTybI Kayai xypemi?

5. Boc xoHe OailtaHpICKaH HEPrus KaHaai OarbiTTa 3repeti?

6.KaifThIMCBI3 yiepicTep SHTPOMUSCHIHBIH 6CY KBUIIAMIBIFBI KATal aHBIKTAIAbI?

Ned  Jlapic

1. TakpIpbIObI: Bronorusuisik MemMOpaHaap KYpbUIbICHL.

2. Makcarthbl: Crynentrepre OHOJOTHSUIBIK MEMOpPAaHBIH HEri3ri (QYHKIMSCHIH, >Kacylla

MeMOpaHAChIHBIH ~ KYPJIBICHIH, OHBIH JaMybIH JKOHE CYHMBIK MO3alKajabl MOJEINIHIH KbI3METIH

TYCIHAIPY.

3. Jdapic Te3ucrepi:

Membpana Ouodusukachl — MeOUIMHA MEH ¢apmanus YIIH €H MaHbI3Ibl  JKacyiia
Oounodusukacsl 0eJiMiHIH HETi3ri Tapaysl OOJBIN eCenTeIiHe .

Tipursikke KaXeTTi KOeNTereH yJAepicrep OHOJIOTHSIIBIK MeMOpaHa apKbUIbI SKYPEIi.
MemOpanaaarsl yaepicTepAiH Oy3bUTybl — KONTETSH MATOJIOTHSIIBIK ©3TrepicTepaiH Herisri cetedi
0o0bI TaObUIa L. bruomorusanbsik MeMOpaHara acep eTy apKbUIbl aJaM ar3achblHa TUTI3€TiH eMJIIK
acep, OMOIOTUAIBIK MEMOpPaHAHBIH (PYHKIUSCHIHA dCEp €Ty apKbUIbI ICKE achIPhLIa/IbI.

TipuinikTiH = eH KIIIKEeHTail 31eMeHTi OOJIBIIl caHajJaThiH, ©3 OETIHIIEe eMip Cype alaThlH
Kacylla Ke3 KeJNreH JKOHAIK MEeH ©cIMJIK AYHUECIHIH Heri3l Oonbin Tadbutasl. JKacymanbiH
eMip CYpYIHIH HETri3ri mapThl OOMbBIN: OHBIH JAepOecTiliri (aBTOHOMIBIFBI), SIFHA ©31H KOpIIaraH
opTameH Oipirin KeTHNeWIHAIr, OHAAFbl JKYPETIH XUMHSUIBIK peakuusIap[blH JKeKe jaapa eTyl,
COHMEH Karap, OHbIH OpTaMEH JHEprus, 3aT >KOHE aKmapar anmacybl Oosbin TaObuiaabl.  Tipi
)Kacyla anibIK TePMOIUHAMUKAIIBIK KYHe OOJBIN CaHaIa bl

Buonorusnbik MeMOpaHaiapIbIH HET13r1 aTKapaTHbI KbI3MeTTepl ((pyHKIUsIIaphI):

1. TockayblLiabIK (0apepJsik) — OCBHIHBIH apKachlHIa, >Kacylia ©31H KOpIIaFaH opTamMeH
pETTeNiHEeTIH, TaTFaMIa3ablK (CENEeKTHBTI), CeNKOoC (MAcCHBTI) »oHe OenceHAl (aKTWUBTI) 3aT
aJIMacyblH KaMTaMachl3 €Te/l.

TanramMma3ablK J€n- Keil 3aTTapAslH MeMmOpaHa apKbUIbl OTYiH, all K€l 3aTTaplblH  oTe
aJMaybIH alTajbl.

Perrteninerin nen- >kacylaHblH KeW 3aTrTapiAbl ©TKI3yiHIH OHBIH  (QYHKIUSHAJIIBIK KyHiHE
0alIaHBICTEIIBIFBIH alTa kL.

Ceaxoc gen — 3aTThlH MeJiepi (KOHLIEHTpalMsIChl) KON OpTaJaH a3 opTara Kapai
TachIMaJIaHybIH aliTa IbI.

Besicenai nen — 3aTTBIH MeJIIEpi a3 OpTaJaH KOIl opTara Kapail TachIMaJIaHYbIH aTal bl

2. Marpunajabik KBbI3METIiHIH  apKachlHIa MeMOpaHaJarbl  aKybI3IbIH 0ip-OipinHe
0ailIaHBICTBUIBIFBI, KEHICTIKTET1 OpHajacybl MEH OJIapJblH ©3 apa ocepiecyl KamMTaMachl3
eTuIe.

3. MexaHUKaJbIK KbI3MeTiHIH apKachIH/IA KAaCYIIaHBIH JKOHE OHBIH IMKI  KYPBIIBIMBIHBIH
OEpIKTLIIr MEH AepOeCTUIIrl KaMTaMachl3 eTiUTeIl.

4. DHepreTukKaJbIK KbI3MeTi MemOpaHa MuTOXOHApackiHAarel ATd- MonekynanapblHbIH
CUHTE31H, XJIOPOIJIacTaFrbl (POTOCUHTE3/II KAMTaMacChI3 €T/Ii.

5. buonorennmangap by naiaa 00IybIH KaMTaMachl3 €Te/ll dKoHEe OJIapIbl TapaTaibl.

6. PenrenTop abIK (MEXaHUKAJBIK, aKYCTHKAIBIK, KOPY,CE3y, XUMUSUIBIK T.0.) KbI3MET aTKapaJibl.

buonorusbik MeMOpaHaHbIH €H anramksl MoaemiH 1902 kbl OBepToH YCBHIHABL. O
MeMOpaHa apKbUIbl JIMIUTTEP/E KAKChl €PUTIH 3aTTAPAbIH KEHLT OTeTIHIIrH OaiikaraH. Ochl
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KYOBIIBICTBI OACIIBUTBIKKA ajla OTBIPBIN, OJI OWOJIOTHSUIBIK MeMOpaHbl — (ochonunurrepacH
KypajdraH JKyka KaOaTTaH typaisl Jen caHanel. [IIbIH MOHIHAE TOJSPIBI KOHE MOJSPCHI3
opTanapzpsl Oemnin Typran KabarTta ( MbICalibl Cy MeH aya) (ochOIUNTTTepAiH MOJEKyaanapsl 0ip
Katap Oobil (MOHOKa0AT) opHamacanbl. OnapIblH MOJSAPIIBI «OacTapb» MOJSIPILI OpTara OaThIIl,
aJl OJISIPCHI3  «KYHPBIKTaphD» MOJIAPCHI3 OpTara Kapail OarbiTTanazsl (1 cyper).

Cy
Iosstpiiet 6ackr TN
[onsapcri3 KYHpBIK - B B ﬁ B ﬁ ﬁ ...... ﬁ
>~ bnomewm-
Onaxa
Dochomumug \Q Q Q Q Q ......

Bys1 TYKBIpBIMIAPIBIH JYPBICTHIFBI OMOJIOTHSUTBIK MEMOpPaHAHBIH '3TI€KTpJIiK napaMeTpIIepiH eJIey
GapbicaHia JoNenaeH . SIFau GnoMeM6paHaHb~~~Tpiik keaeprici (10’Om M%) MeH 7IeKTpIiK
CUBIM/IBUIBIFBIHBIH, YJIKCH OOMaThIHABEBIH (0,5 157 w/'M?) aHBIKTafbl. BHOIOIHAIBIK MEMOPAHAHD
’Ka3bIK DIEKTPIIIK KOHIEHCATOP JIeN KapacThipyFa 6onaasl (2 cyper).

DIEKTPOIUT

ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ BuMonexynsapisl 1unua Kadatsl.
MemOpana
Q Q Q Q Q Q Q DNEKTPOIHUT Konnmencarop  actapimapel  KbI3METIH
W‘ CBIPTKBI YKOHE 1IIK1 epiTiHALIep (Kacylla apajblK
CYMBIK) aTkapaabl. Onap AMAIEKTPUK SFHU
TU3JIEKTPIKTIK OTKI3TIIITII £€=2 MeMOpaHaMeH
£,8S

OemniHreH. JKa3blK  KOHIEHCATOPIBIH CHUBIMIBLIBIFBL: C = (1) epHerimeH aHBIKTaJAJbL,

MyH7arbl &, ~8,85-102®/ m dMeKTpIiK TYPaKThl; |-KOHIEHCATOp acTapaaphbIHBIH apach.

8085

BerriH Gipiik ayJaHbIHA COWKeC KeNeTiH MeHIIKTi cuimasuibk: C =iv— 2

yo |
OpHETIMEH aHbIKTala/bl. by/an KOHIEHCATOP acTapiIapbIHBIH apachl SFHH MEeMOpaHaHBIH JTUMUATIK
¢0f 885 107122

A7
Cyd 0,5-10

Ochbl aHBIKTAIIFaH [IaMa, JTUMUTTEPAIH KaJTbIHJBIFbIHA COMKEC Keme/li.
3epTTeysiep HOTHXKECl OHOJIOTHSUIBIK MeMOpaHamapja axKybl3 MOJCKyJiaiap-AblH Ja
OOJATHIHABIFBIH KOPCETTI. MbICabl: MEMOpAaHAHBIH aHBIKTAIFAH OETTIK Kepury KO3 HUIEHTIHIH
CaH MOHI «aKybI3 — Cy» IIeKapaJbIK OETTIH Kepiry Kod()uIMeHTiHe KaKbIH OOJFaH, all «JIHAIHI-
Cy» LIeKapalbIK OCTTiH Kepily KOd(QUIMEHTIHIH caH MOHI OJaH e Kaijla esreme MOHTe He
OoJFaH.

M~3~4nm

KaOaTBIHBIH KaJBIHJIBIFE aHBIKTayFa Oomabl. | =

1935 xbutsl Jlanusau meH J[aBcoH OMONOTHSUIIBIK MeOpaHaHBIH «OyTep-OpOATHIKY MOJEIIH
yeeiHABl.  bynm  moxmens  OoifpiHIA - GocosUNMUTTEp  MOJEKylalapbl MemOpaHa OeTiHe
NEPIEHAUKYJISIp TYpAe €Ki Karap Oosbinm  opHamackaH. Jlumug MoJexyianapbl THAPOQHII
KarpIMCH MeMOpaHaHBIH CHIPTHIHA, THAPOGOOTH >KaFbIMEH OHBIH IIIIHE Kapal OaFbITTaJIBII




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTYCTiK Ka3akcTaH MmeaunumHa akanemusicbl» AK *"' AO «KOwHo-KaszaxcTaHcKas MeauLUMHCKas akaaeMus»
MenuuHaabIK OMO(pH3UKa KOHE aKIapaTThIK TEXHOIOTHsIAp Kadeapachl Ne35-11(®)-2024
«Brodu3uKa» NoHI Japic KOMILIEKCTEpi 24 Gerrin 14-6eri

opHaniackan. MemOpaHaHbIH €Ki KaTap opHamackaH (HOochOIUMUL MOJICKYIaTapbIHBIH OJSPIIBI
TONTApbIHA aKybI3 MOJICKYyJIaJIaphl JKAOBICHIII OpHAJacajbl, OCHIHBIH eceOiHeH MemOpaHaaa
MUITIIITIK, MEXaHUKAJIBIK dcepiepre OepiKTiIK, TOMEHT1 OETTiK Kepily KacueTi maiina 6osapl.

Op KarapJarbl JUIUI MOJCKYJIACHIHBIH Y3BIHIBIFBI MIaMaMeH 3-4 HM JIeN allbIHCA, OHJA
MEMOpaHaHBIH KaIbIHIBIFRI 8 HM TeH Ooinanbl. Conmaii—ak op Oenok MmojekynackiHa 75-90
dbochonmumnua MOJIEKyJIachl COMKEC KEJIETIHI aHBIKTAJIFaH.

buonorusuiblk  MeMOpaHaHBIH ~ KYPBUIBICHIH — aHBIKTayJa OWOJIOTHUSIIBIK 3epTTeyiepae
KOJIIAHBUIAThIH (PU3UKAIBIK SICTEPIIH KOIT bIKIAIbl THAl. MeMOpaHaHbIH KYPJIbICHIH aHBIKTAY/1a,
MeMOpaHa MOJIEKYJIaJapbIiHBIH aTOMJIAPBIHBIH 63 apa OpHAJIacyblH aHBIKTAyAa KbICKA PEHTTEHJIIK
coyne IudpaKIUsSChIHA HETi3A€NTeH PEHTICHKYPBUIBIMABIK Taljay OMICIHIH KeIl ocepi TH/IL.
Pentren coyneciniy nuddpakusuIbIK KECKIHAEPIH 3epTTey MeMOpaHaIaFbl JIUITUA MOJICKYJIAIapbiH
perTenin, €Ki MOJEKYJIalblK Karap OOJbIll OpHAJACKAHBIH aHBIKTAaIbl. AJl 3IEKTPOHJBIK
MHUKPOCKOIT ~ apKbUIBI OHOJIOTHSUIBIK MEMOpaHaHBIH KECKiH1 aNbIHIbL. JIumua kKabaThiHAa OAaThII
TYpFaH, Keiibipyeyepi OHbI TECII OTil TYPFaH aKybI3AapbIH OOJATHIHIBIFBl AHBIKTAIIBI.

MembapaHaHblH JUHAMUKACHI, SFHU OHJAFbl MOJICKYJIAJAp IbIH KO3FaJIBIChl, MEMOpaHaHbI
oy30aii—ak OIIP sxone SIMP omicTepi apKpliIbl aHBIKTAJIBI.

OcwiHgailt MonmiMeTTep MEMOpaHAHBIH KYPBUIBIMBI Typasibl jKaHa TYIKBIPBIM JKacayFra alIbII
kenai. 1972 x. Cunrep meH HUKOIBbCOH OMONIOTHSIBIK MeMOpaHaHBIH jKaHa CYHBIK - MO3aHKaJbl
MOJeNIiH YCBIHABL. bBynm Mopenre coiikec MeMmOpaHaHBIH HeTi3i - ekl KabaTrTaH TypaThiH
dbochomunuarep MoieKylachbiHa KaOBICBHIIT OpHANaCKaH aKybI3gapiaaH Kypanrad. OpHanacybiHa
OailJTaHBICTHI AKYBI3AAPbI TepUEepUsIIBIK (OSTKI KadaTTa OpHATACKAH) KOHE MHTErpaIbl (OaThI
HE TeCill OpHaJlacKaH) Jien Oesei.

- = v

1- nunuarepAin Koc KabaThl

2— JTUIH]T MOJIEKYJIaChl

2a-ruapodoO0Tel 6ediri, 26-ruapoduiibai 6emiri
3-MeMOpaHaHBbl TeCIll ©TKEH MHTETPalJIbl aKybl3
4-meMOpaHaHbIH Oip>KaFbIMEH OailiaHbIC-KaH
aKybI3ziap

5- aKybI3/lapMeH MeMOpaHaHbIH CHIPTKBI KaFbIH 1A
OaiiaHbICKaH KOMIpCyJIbl KOCBUIBICTAP

6- TMIUATIK KOC KaOATTHIH OPTANIBIK TUAPO(OOTHI
Oeutiri

DU3NOIOTUSIIBIK KaJIbIIITHI JKaranaa
JUOUATED CYWBIK arperartelk Kyijae Ooajpl,
MyHBI  (pochomunuaTep TeHi3iHAe KaJIKBII KYpreH
«aicOeprTi» aKybI3gapMeH CalbICThIpyFa Oomambl. JKypri3iireH 3eprreyiiep, XUMUSIIBIK TaJlaayiap
aKybI3 O€H JMOUATEp apa KaTHACBIHBIH op MeMOpaHaga op Typii OOJIaTBIHABIFBIH KOPCETTI.
Bbypoinrsl Monens OodibiHma ([Janusnu -/{aBcon) onapiblH apa KaTHAchl TeH OosaThiH.  MbIcambl,
MUDJIUH/II MeMOpaHaja akybl3iap JMIUATEpAEH 2.5 ece Kol 00sca, 3pUTPOLIUTE KEpiCiHIIE aKybl3
JUIAATEH 2.5 ece a3 Oomabl.

MemOpanaga ¢ochonmunuaurep, aKybl3gap MeH Kartap 0acka Ja XUMHSUIBIK KOCBUIBICTAp
6omanpl. Mpicanbl, xaHyapJjap >KacylllachblHJa XOJIECTEPHUH, TNIMKOJIUATEP, TIIMKOMpoTeuarep T.0.
Ke3Jece/.

Kazipri yakpiTa MeMOpaHaHBIH CYWBIK MO3aiKajabl MOJAENI KOJJAaHBLIyAa. bysn Mozenb
MeMOpaHaHBIH KapamaiibIM KypbUIBIMBIH  TyciHzipeni. CoHFBI Ke3ZepAe MeMOpaHaJarbl
aKye3gapabiH  (ochomunuarep TEHI3IHAE «aWcOepr» CHUAKTHI  €MIH-€PKIH KY3I  Kype
QIIMaNTBIH/IBIFBl AHBIKTAJBI, OJIAP KACYIIAHBIH IMIKI KabaTTapbiHa (IUTOIIa3Mara) >KaOBICHITT
opHanacajbl. MpbIcalibl, oapra MUKpOpUIaMEHTEP MEH MUKPOTYTIKILENEp JKaTabl.

XKacyma amblK TEepMOJIMHAMMKIABIK XKYHe OOFaHIBIKTAaH, OJ1 ©3iH KOpIIaraH OpTaMeH
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YHEeMi 3aT, SHEprHs XOHE aKmapar anMmacaasl. MyHnmail aiamacy kacyma — MeMOpaHaCBhIHBIH
3aTTapJpl  OTKI3TINTIK KaOJeTiHIH apkachlHAa icke acanbl. JKacymamarbl MeTa0OJHUKAIIBIK
yaepictep, OHAarbl OMONMOTEHIMANABIH Maiiia OOoJybl, JKYHKE HMITYJIbCTApBIHBIH Tapaiybl T.0.
KOITEereH KyObulbIcTap MeMOpaHa apKbUIbl 3aT 3aT TachIMalJayJblH apKachblHAAa JKYpell KoHe
naiina 6omnagsl. Omnaif 6osica OHONIOTHUAIBIK MeMOpaHa apKbUIbI 3aT TaChIMAJIAy — OJI XKACyIIAHBIH
eMip CYpYIHIH HETI3T'1 MaPTHI ST Kapay Kepek.

BromMeMOpaHa apKbLIbI 32T TaCKIMATIAYIBIH OY3BUTYBI 9p TYPJIi MATOJIOTUSIIBIK ©3repicTepre
anbin kenel. COHABIKTaH JKaCyIIaHbIH OTKI3TIMITICIH 3€PTTEeYAiH MEAWIIMHA MeH (papmarus yiiiH
YJIKEH TCOPHSUIBIK JKOHE TOKIpUOETiK MaHbI3bl Oap. MbIcaibl, Kecenai eMaey HETi3iHeH I9piHIH
kKacylia MeMOpaHachl apKbUIbl O©TYiHE TiKeled OalnaHbICTBI, oail O6osca OpiUTiK 3aTThIH EeMIIK
ocepi  OHbI MeMOpaHaHBIH Kajlaih OTKi3yiHe Tikened OaiyaHbicThl  Oonanbl. COHJIBIKTAH
(bapMaKkoNIOTUSJIBIK ~ 3aTTapAbIH EMIIK oCepiH TOJBIK Maiifanay YIIiH OHBIH >KacyIaHbIH cay
’KOHE KaObIHY Ke31HJIeT1 OTKI3TIMTIriH Olry Kepek.

buonorusielk MeMOpaHa apKbUIbl 3aTTapAblH TaChIMaJIaHYbIH CEIKOC JKOHE OeliCeHAl Jer
eKi Typre Oesei.

Ceakoc TacbIMajiayFa 3aTTapbl KOHLIEHTpauuschl ken «C1» opTajaH KOHIEHTPALUACH a3
«C2» opTrara Kapail TachIMaJIAay/Abl, all ANEKTPOIUTTEPIE AIIEKTP Opici MOTCHINANBIHBIH IIaMachl
VIIKEH «(1» OpTaHJaH a3 «@2» Kapail TachIMajiayabl, HEMECE AIEKTPOXUMHUSIBIK MOTEHIIAIbIHBIH
mamMachl YJIKEH «l1» HYKTEIEH a3  «l2» HYKTere Kapail TachiMangaynasl — artaiiabl. Cenkoc
TackIMaJIZIay CBHIPTAH DHEPTUsl anMai, Tek Oenri Oip rpaaueHTTe (KOHIEHTPAIMSUIIABI, SJIEKTPIIK,
rpaBUTAIIUAIBIK T.0. ) )KHHAKTAJIFAH YHEPTHUs €CeOIHEH KYpe/li.

Cenkoc TaceiManiay [ mOOC 2HEpTUsACHIH a3alTyFa ajblll KeJel, sFHU Oy yaepic o3 OeriHie, 60¢
AT® sHeprusicblH xkymcamail kypeni. An Oencenai TaceiManaay yzaepici ['m66c sHeprusicbH
WIFAWTyFa ajblll KeJedl, SFHU Oy yaepic o3 OeriHmie xype anmaiiasl, AT® monekynaiapbiHbIH
THIPONU3 €CEOIHEH KYPEi.

Cenxoc bencenni

OCl >Cs CQ (07)

v
v

M > U M1 < U2
¢1 > @2 01 < @2
AC < () > >0 >

Cenkoc TaceiMainiay KE€3iHAeri TachIMalIaHFaH 33T THIFBI3ABIFEI Teopeliia TeHIeyiHe ColKec
= -u *C «dp/dX - epHeriMeH aHBIKTAJIBIHA/BI, MYHAFbl «U»—HOHHBIH KO3FAJIFBIITHIFBI, «C»—3atT
KOHLIEHTPALUACHI, MUHYC O€NriCl TachIMaJIJAyIbIH «L» KeMY OaFbIThIH/A KYPETIHIITH OU1aIpel.

Topenna TeHneyiHe 3JIEKTPOXHUMHUSIIBIK MOTEHIIMA MOHIH Koiica, oHa epTiHAl yuriH Heprer-
[Tnank TeHaeyi anbIHaIbI:

Jm=-ueRT+dC/dx=-uezsCeF+dp/dx
byn Tenagey cenkoc TachkIManaay Tek Mmedepaik aibipMamansikTeiH - dC/dx - Hemece
ANEKTPOCTATUKANBIK ToTeHiman de/dx eceOlHeH KypeTiHAiriH kepcerenl. Keiine ocwl eki
IPaJUeHTTIH KaTap Keilyl >KargalblHAa, SFHU opTajga Oip Me3ruie KOHIEHTPALMSUIBIK — JKOHE
NOTEHIMAJ/IBIK TpajueHTTe Oap Oosca, OHAA TachkiMalnaay OarbIThl OCHl KOHLEHTPALHSIIAPIbIH
OarpITapbIHa OaimaHbICThl O0asl, erep: ue z *Ce Fe dp/dx > wue ReTe dC/dx (de/dx <0, dC/dx
>0)
Ooyica, OHIAa CEJNKOC TachIMalay KOHIIGHTPAIMACHI a3 OpTalaH KOHIICHTPAIUSCHI KOI OpTara
Kapaii kypeni, erep: ue ReTe dC/dx > ue z *Ce Fe do/dx (de/dx >0 , dC/dx < 0 ) Goxuca, onzna
3aTTapbl TaChIMaIAy yepici MOTEHIMAIbI a3 OPTaJAaH KeIl opTara Kapail OarbITTaa bl
Teopenna Tewmeyi odiekTp epici Hoimbre TeH Oomrad karmaiiga (de/dx = 0)  xoHe

ANIEKTPOJIUT eMec 3arrap yuwiH z= 0 KapamaiibiM auddysus yumiH anslHFaH QUK  TeHIyiHe
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aliHaIaabL: Jm =-ue ReTe dC/dx

OWHIITEHH KaTHackIHA corikec u® ReT = D — nuddy3us koadhdunenti 601-FaHIBIKTaH, COHFBI
TEHJIEY MBbIHA TYPE Ka3bUIa b
Jm =- De dC/dx
Cenkoc TachIMaIaHYABIH TYPJIEPI:
1. Incddy3us nen 3artapAblH 63 pKIMEH KOHIICHTPALMSCH KOIT OpTa/laH a3 opTara Kapan
TachIMAJIAHYBIH alTaabl. JIumug apkeutbl 1ud@y3ust KYObUTBICH KOHIICHTPAIHSIIBIK TPAAHCHT
eceOiHeH xypenai. By ke3nmeri 3aT arbIHBIHBIH THIFBI3IBIFRI DUK 3aHBI OOWBIHIIIA
AHBIKTAJIBIHATBI:
Jm=-D(C2-Cy1)/L
myHaarel  «C1, Co»-MeMOpaHa OeTTepiHJeri 3aT KOHIEHTpanusiapbl, «Ly- MemOpa-Ha KajabIHIBIFBI,
«D» - mubdys3usa kordpunuenti. MemOpaHna KabaThl JKYKa oHE 3aTTaplblH JUMUATTE €pyl )KOFaphl
OousrFaH caiiblH  MeMOpaHaHBIH OTKI3TIMTIK KOA(M(GUIICHTI >KOFapbUIANTHIHBI OalKata bl
Jlunuarepne KakChl €pUTIH MOJSPIBI €MEC 3aTTap: OPraHUKAIBIK Mail KbIIIKbUIIAPHI,
a¢up T.0.- MeMOpaHa apKbUIbI )KAaKCHI OTE/, ajl JUMH] OMKadaThl apKbUIbl MOJSPIIBI, Cy/Ia epirim
Ty3/1ap, Heri3/1ep, aMUHKBIIIKBUIAAp, CIUPTTEP T.0. Hamap eTei.
MemMmOpaHagarsl aKybI3 JKOHE JTUIUJ CaHJIayJapbl apKbUIBI JUIUATEPAC SPIMEUTIH 3aTTap
MEH CyJia epiriui rujpaTanrad HoHaap (Cy MoJieKyllajJapbIMeH KOopluaifaH) oTe ajaabl. EpiMelTiH
MaiIbl 3aTTap MEH HOHIAp YHIIH  MeMOpaHa  MOJIGKYJNAJBIK TODPIBIH POJIIH aTKapajbl.
Moneknanapbl HErypIibIM YJIKEH OOJIFaH CaiiblH OTYy JopexKeci TOMEHIACHII.
Keningerinren quddy3ust TackIMaIIAFBIIT MOJICKYTaIapablH (aKybI3) KATHICYBIMEH
XKypeai. Mpicasbl: Kaluii MOHBIHBIH TaChIMAJAAFbINIbI BATMHOMHUIIMH MoOJeKynacel. MemOpaHana
OpHaJaCKaH BaJIMHOMUIIMH MOJIEKYJIAChl COJ KaOaTTarbl €PTIHAINAET] KaJuid HMOHBIH KOCHIM aJbI
OH 3apsaTanajbpl, OHbI MEMOpaHAHBIH Kejeci OeTiHe aibll OTell, SFHU TachIMaIaiIbl.
Taceimaniay keO1He Kajauil MOHBIHBIH KOHIIEHTPAIMAICKHI KOTI OPTalaH a3 opTara Kapai
OarbpITTaIa/bl.
Kyprizuiren 3eprreyiaep MbIHaAal Karaaiasl kepcerTi. MemOpaHa apKblIbl 6T€ aJIMalThIH
KeiOip 3aTTapAbl TachIMANAAFBINI  aKybI3 CON 3aTHEH KaTap COJ OpTaJarbl MOHIBI KOCBHII aJIbIIl
3apsAaTaIFaH  Kydere aifHamanbl (aKybI3THOH+TachIMalIaHATBIH 3aT), Ja MeMOpaHa KaOaThIHIaFbl
ANEKTPIIK TPaJUeHT YHEPTUsChl eceOiHeH Keneci OeTke oTei. MpIcalbl, xKacylara KaXeTTi TIoKo3a
OChUTaiIIa TackIMaJAaHagsl. MeMOpaHaHbIH CBHIPTKBI OCTiHIE OpHAJACKaH TaChIMAJI-TAFbIll aKybI3
TIIIOKO3aMEH Karap COJ OpTaJa KOHIIGHTPAIMACHI MOJI HATPUM HOHBIH KOCBIN allblll 3apsiATairaH
Kylere aiiHasabl /1a, SJIEKTPIIIK TPAJUEHT SHEPIUsIChl €CE0lHEH >KacyIllaHbIH 11I1HE 6TeI].
KapamaiibiMm auddy3usmMer canbICThIpFadaa KeHuiaeTuireHn  auddy3us  Ke3iHae 3aT
TaceIMaaay IKbUIIaM KYPEi, TackIMallay THIFBI3IBIFEI OCNTiII Oip mamara JeiiH FaHa apTajbl,
OpTYpIl 3aTTapAbl TachbiMajijay JopeKeci e SpTYpJii, MbIcajbl, KAaHT TJIIOKO3achl (pyKTO3ara
KaparaHJa »KEeHLUT TackIMalaHabl, al (ppyKTO3a KCUiIo3ara , al KCHiIo3a apabnHO3ara KaparaHia
KEHUT TacbiMan-fAaHaabl. CoHBIMEH KaTap JKeHULIeTUIreH Aud@y3usiHbl 0achil, OHBIH KYpPYIH
KUBIHAATATBIH 3aTTap Ja Ke3decell exeH. Meicanbl, coHnail 3artapra ¢uopuasun xaraasl. On
TaChIMAJIAFBINIT aKybI30€H KOCBLIBI, TYTAC KEIICH Kypall OHBIH JKYMBICHIH TOMEHIETE]Ti, COHBIH
apKachlHIa KaHTThl MeMOpaHa apKbUIBI TachIMalayabl TOKTaTyra Oomanel. Omaii Ooica, kel
3arTap KOMeriMeH MeMOpaHa apKbUIbl 3aTTap.Ibl TACKIMAIAAY/AbI peTTeyre 0o bl.
Erep TaceiManmay ke3iHJ€ OChl KOPCETUINE€H IKaNTTap Ke3jecce, OHNIA TachIMalIaJayAblH
KEHUIIETUITeH TYpl OpbIH aJibl JET ecenTeyre 0oabl.
Keningerinren nuddy3usHbH Tarbl O0ip Typli MemOpaHara KejjeHeH, Oenrim Oip opbIHAApFa
OCKITUTINT OpHAJIACKaH aKybl3 TaChIMAJAAFBIIITAP APKBUIBI 3aT TachbIMaiaay OOJBIT TaOBLIMAIbI.
By sxarnmaiina TaceIManiaHaThIH 3aTThl MoJieKynanap Oip OipiHe XKeTKi3y, He Oepy apKbUIbl iCKe
achIpaibl.
2. Cysijic nen cy MoJeKyialapblHbIH KbICHIM TpajueHTi ceOebiHeH MeMOpaHa caHJayapsl
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apKbUIbI TachbIMAIJaHYBIH aiTanpl. Cy MOJEKylalapblHbIH Tachl-MalJlaHy KbuiaamiabiFsl [lyaseiin
3aHbIHA COWKEC aHBIKTAJIBIHA[IBI:
dV/dt=(P1—P2)/w, myrnarer dV/dt - cy KenemiHiH TachIMalIaHy XKbUIIAMIBIFbI, W = 8elen/

T or* -THIPABUKANBIK KEIEPTi, - caHIay y3bIHIBIFL, T — OHBIH PAJHyChl, 1|~ CY/IBIH TYTKBIPIBIFL.

AF3afarbl CyJOblH KaH TambIpiiapbl KaObIprajiapbl apKbUIbl ©TYIHAE CY3UIiC KYOBUIBICHIHBIH
aTKapaTblH POJIb YJIKEH, COHBIH apKAChIH/IA KEH TMaTOJOTHSUIBIK ©3Tepic Ke3iHJe CY3UIiC YIIFasibl,
COHBIH ceOeiHeH eHe iCIHe].

3. OcMmoc fen sxapThuUlail ©TKI3riI MeMOpaHa apKblIbl KOHLEHTPALMSCHI KOIT OPTaJlaH a3 opTara
Kapail cy MOJIEeKyJalapblHbIH TachIMAIaHybIH aliTazbl. OCMOC IIBIH MOHIHAE Cy MOJIEKYJIachl YILIiH
muddy3us KyObUIBICH €T caHayFa 0ojanel, OyJ1 Ke3Je Cy MOJEKYJIachIHBIH KOHIICHTPALUSICH KOl
OpTajiaH a3 opTara Kapail Ko3Fanybl opbIH anajasl. OcMOC KeINTereH OMONOTHUIBIK KYObUIBICTap YIIIH
YJIKeH MaHbI3bI 0ap. MbIcabl, THIIOTOHIB! ePTIHAUIEPAET] SPUTPOLUTTEPIIH TEMOIU31 OCHI KYOBLIBIC
ceOcOIHeH XKYpeIi.

4. NiuniocTpauusiibIK MaTepuas: KopMe, ciaaiarap.

5. Oneduerrep:
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2020 k. 212 6. https://elib.kz/ru/search/read book/309/

4. KotiuyoekoB b.K., AiitkenoBa A.A., bykees C., baimaram6erosa ['.I". MeunuHabIK KoHE
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5. KosaneBa. Menununckas 6unodusnka: yueoHoe nocoowne (2-oe uzganue) — Anmatsr: W11

«M3mareasctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Uymunosckux B.P., Kanuesa JK.A. JlabopaTOpHBIii IPaKTUKYM I10
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. bakbriay cypakrapsl (Feedback kepi 0aitsianbichl):

. MeMOpaHabIH KaJIBINTHI KYHiHIH €3repyiHe TUTI3eTiH acepiaepal TyCiHaip?

. buonorusuibik MeMOpaHaHbIH HET13T1 KbI3METI1 Hefe?

. MemOpaHabIH JTHIAITIH O6JTIriHIH KaJbIHIBIFBIH KaJlall aHBIKTANIbI?

. MeMOpaHaHBIH OTIKI3TIIITIT1 )KOHE OHBIH MEMOpaHa YIIIiH MaHbI3bI.

. MemOpaHaHBIH OTKI3TIIITITI.

. Cenkoc TaceIMaliay, OHbIH MEXaHU3MI.

. Cenkoc TackIMalIaybIH TYpIepi.

~NOoO Ok WD —O

Ne 5 [Tapic

1. TakpIpbIObI: bronoTteximar.

2. Makcarbl: CTyaeHTTepre TITIPKEHIC oCEpiHEH KO3yIbIH Maiina OoJlyblH, TBHIHBIITHIK OHE
OpEKEeT MOTEHIIMAIIBI XKOHE OJIAPABIH MOJIEKYJIAPIIBIK MEXaHU3MIH TYCIHIIPY.

3. [lapic Te3ucrepi:

[ToTenuman TepMHHI 9p TYpJIl ©pPICTEPAIH, SIFHU AJIEKTPOCTATUKANIBIK, FPAaBUTALUSIIBIK T.O.
SHEpreTUKAIbIK KYHiH cunarray ylliH KOJIJaHbUIAThIH (U3UKAJBIK [1aMa. AJ OWONTEHIHAN Jen
WINajgarbl, >KacyllaJarbl, TIpl ar3aJarbl JJIEKTP OpICIH JKOHE COJl OpICTIH SHEPTUSICHIH
CUMATTaMThIH IIaMaHbl aitafsl. Tipl aF3amapiarbl yAepicTep »Kacylla MEH YINaaa 3JIeKTp
KO3Faylllbl KYIIIHIH, SFHU OQJIEKTPJIIK TOTEHIMAJNAbIH Maiaa Oolybl apKachblHAA KYpEl.
XKacymianelH OWOMOTEHIIMANBIHBIH ~ [IaMachl, OHBIH (HU3UOJOTHSUIBIK KYHi MEH OHJaFrbl
METa0OJIMKANBIK YylepicTepre Tikesnel OaiaHbICThl OONATHIHABIKTAH, OJ KACYIIAHBIH KAaJBIITHI,
HEMeCe MaTOJIOTHSIIBIK KYH1 ©3repiCTepiHIH KOpCeTKimm 0oa amajsl.

Buonorenuuman aen, ar3aHblH €Ki HYKTE apalbIFbIHIAFbl HEMece Kacyllla MeMOpaHaChIHBIH
K KOHE CBHIPTKHI OpTaNapbl apalbIFbIHIAFBl TMOTCHIMAN AWBIPHIMBIH aiTajpl. bHomoTeHIman
TBHIHBIIITHIK JKOHE 9pPEKeT Jien eKi Typre OemiHedi. THIHBIITHIK MOTEHIIUANIBI JeT (PU3HOTOTUSIIBIK
Ko30araH Kyiaeri mMeMmMOpaHaHbIH 1IIKI OHE CBIPTKbI OpTajapbl apajblFbIHIAFbl, ajl OPEKET
MOTEHIMAJBI JIeT, (U3MOJIOTHSIIBIK KO3FaH KYHEeri coj HYKTellep apalbFbIHAAFbl MOTEHIIHAIIAP
ANbIPBIMBIH AUTA/IBI.

buonoreHnmanaplH maiiga 0oy MEXaHM3MIH TOJBIK Taljay YIIiH, 013 aljbIMeH
MOTEHIMAJ/IBIH HEeT131H/1e KaHaal (u3NKa-XUMHUSITBIK KyObUTbICTAp KATKAHBIH, KOHE OHBIH [TaMachl
Here OaiaHbICTBI OOJATHIHIBIFBIH KapacThlpailbk. JKaimbel ke3 KenreH MOTeHIUaAbIH Maiina
OOJTYBIHBIH HETI3T1 MapThl, OPTaja MOHIAPABIH TapalybIHBIH Oip KeJKi Ooimaybl Jem caHaaibl.
[Taiina ©Oomy MexaHuW3MiHE OalilaHbICTBI mMOTeHUHANAap: IUPQY3UUIBIK, (a3amblk  KoHE
MeMOpaHaIBIK JIETeH TypJepre OoiHe Il

1. Iuddy3usanaplk MOTEHIMAN €Ki TYpiai CYHBIK OpTaHbl Oein TypraH  ILIeKapaaarbl
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MOHJAPJBIH ~ KO3FAIFBIIITHIFBIHBIH QPTYPJi OONMybIHaH maiiia Gosaasl. MbIcaibl, BIABICTAFBl TY3
KBIIIKBUIBI €PTIHIICI OpTachlHAH Keyek (mopaisl) OereT apkbuibl OesHCIH nenik (1 cyper) skoHe
OHBIH CcOJ O6mNiriHae TY3 KBIIIKBUIBIHBIH MeJIIepi OH OeJriHe CalbICThIPFaHAa KeIl OOJICHIH.
Meunmepiik aibIpMaIIbIIBIK 9CEPIHEH CYTErl KOHE XJIOp MOHAPHI BIABICTHIH COJI OOIITiHEH OHBIH
oH Oeririne Kapail eTei. ANBIPMAIIBUIBIK €Tl CaH KarblHAH OipJiK Y3BIHJIBIKKA COMKEC KeleTiH
mamaHbl aiTanel. Meicanbl, epTiHAIHIH Oip HYKTeciHaeri memepi 25% O6omnceH, an ogaH 10 cm
KAIIBIKTBIKTA JKaTKaH eKIiHIII HyKTenxeri menmepi 5% Ooinca, OHZa MeJIEepIIiK ailbIpMaIIbUIBIK
C,-C, 25%-5% %
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Juddy3ust KpumaMIbIFel  MOHIAPIABIH  KO3FAIFBIIITHIFBIMEH aHBIKTANBIHAABL. CyTeriHiH
MOHIapBbIHBIH KO3FAJIFBITHIFEl JKOFApbl OOMYybl ce0emnTi, olap XJOp HOHJApbIH apTKa TacTarll,
BIIBICTBIH OH Oeiirine OypbiH oTenl. CyTerl  HMOHJAAPBIHBIH 3apsibl OH TaHOanbl  OOJybI
caJlJapbIHaH BIABICTHIH OH YKaK 06T OH 3apsITaNbII, all COJ JKaK OeNIriHIe OH 3apsATaplblH a3
OonmyplHaH HeMmece OoJMaybIHaH COJ KakK Oeuiri Tepic 3apsiaranansl. OcbUiaiiiia maiiaa 6oiaran
TG Gy3USIBIK MOTEHIHUATAAP albIPBIMBL <OKBLIAAMY HOHIAPbI TEXKET, «0asy» MOHIApIbl yIeTe
KO3FalIbl.

byn kyObuibic maiiga OoiFaH »JIEKTp ©piciHiH OarbIThl JU(QY3Us KYIIiHE Kapchl
OonraHbIKTaH AU yY3USITBIK TOTEHIHANIAP alPBIMBIH TYIBIPBIIBI.

\ ¥ u-vRT C, .
On Tenmepcon TeHueyine coiikec: @ =———In— (1) epHeriMeH aHBIKTAJIA/BbL.
u+vnF C,

MyHIarel «U» - KaTHOHHBIH  KBUIMAMJIBIFBI, «V» - AHWOHHBIH JKBULIaMIBIFBI, «R» - ra3
TYpaKThIChl, «T» - aOCOMIOTTI TeMIepaTypa, «ny» - HOHHBIH BaJeTTiiri, «Fy» - @apaneit canbl, «C1»
— nud@y3usHbIH ~ OacTamaThlH  aliMarblHAAFbl MOHHBIH Meuiepi, «Cz» -  nud¢y3usHbIH
asIKTaJlaThIH alMarbIHJAFbl MOHHBIH Meniepi. byn epHekteH nudQy3usuIbIK MOTEHIUATIBIH
raMachl ~ KaTMOH MEH aHWOHHBIH  KO3FaJFBIIITHIKTAPHIHBIH aWbIPMAIBUIBIFBIHA, OJIAPIBIH
MeJIIIepiHe TiKeJel OailaHBICTHUIBIFEI Oaiikanassl. Erep KaTMOH MEH aHMOHHBIH JKbUIAAMIIBIFBI
TeH 0oJica, HEMECEe MOJIIEePIIK albIpMaIIbUIBIK OoiMaca, oHAAa IU(PGY3UITBIK TOTCHIIHAIIBIH
1aMachl HOJIb OOJIaJIbI.

buonorusuiplk = Kkyienepae  NOTEHUMANAIBIH OyJl Typl HETI3IHEH  >KacylIaHbIH
MEXaHUKaIbIK TYpJAE 3aKbIMIAlTybl Ke3iHae Oaiikanmanpl. Byn ke3ne MOHIApABIH 3aKbIMIalFaH
aliMaKkTaH 3aKbIMIAJIMaraH aiMaKka Kapa nuddys3uscel Oalkamabl.

2. MemOpaHanblK HOTEeHUMAIABl  AU(PY3UIIBIK NOTEHIMANIBIH — AepOec Typl Aemn
Kapacteipyra Oosanbl. JKorappia KapacThIPhUIFaH MBICATAAFbl KeyeK 0ereTTi, KaTHOHIapAbl FaHa
©TKI3€TiH KapThUIail ©TKI3riI MeMOpaHaMeH aybICThIPAUbIK
(2 cyper) . byn xarmaiima MeMOpaHa apKbpUIBI aHUOHAAP TINTEH OTE aJMaiabl, ojiap YIIiH
MeMOpaHa >kaObIK, BIIBICTBIH OH JKaFbIHA TEK CYTeri MOHAAphl FaHa eTedl. basy MOHIapIbIH
KeurmaMaeiFel  v=0  OomraHaeikTaH (1)  TeHmey Hepucr  Tenneyine — aifHayasb:
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RT, C
p=——"ln—L ).
nF C,

3. ®azanplk NOTCHIMANIAP apallacHaThiH eki (a3anblK Kyiizeri 3aTTap mIeKapachlHIA
(Cynmarpl DJIGKTPOJUT EpTIHAICI MeH Mai) mnaiga Oosanbl. MbIcanbl, aHMOHFa CaJbICTBIPFAaH/IA
KaTHOHJap MaiJIbl OpTa/a ’KaKChl epUTIH 00JIca, OHJIA OJ1 MAaMJIbl OPTaHbI CyJIbl OpTara KaparaHiaa
OH 3apAATANIBL.

MembapaHalbIK MOTEHIIMANIBIH Haiiia 00ysl Typalibl alFralikel TeopusHbl bepHuiTelin
yeoiHabl. An XomkkuH, Xakcnu ckoHe Katmrap Toxipube apKbpUIbl — TEKCepill JYpPhICTHIFBIH
nanenaeni. by raneiMaap OMOMOTEHIMANIBIH Taiiaa 00MybIHAA HOHABIK albIPMAIIbUIBIKTBIH YIKEH
KBI3BIMET aTKapaThIHBIFBIH, HOHAAPABIH JKacyllla MEH OHBI KOpIIaraH OpTaja Tapajly MEXaHH3Mi
Typajibl HErir3i uaesuiap/bl YChIHABL. byl Teopusira COiKeC THIHBIIITHIK MEH OpPEKeT MOTEHIIHAIbI
MeMOpaHaibIK Typre »xataasl. OHBIH maiiga OoMybIHBIH HeETi3ri cebei xacyma MeMOpaHaCHIHBIH
MOHJAp/bl TaHIAN OTKi3y SCepiHEH KaCcyIIaHbIH 111l MEH CBIPTKbI OpTaJapbIHAAFbl HOHAAPABIH
Tapajdybl op TYpiii OOJybIHAaH >KOHE OHBI OENCeHII TachIMalJay apKbUIbl YCTall TYPYbIHAH
Oosazpl. 3epTTeyiep Kaiuid MEeH HAaTpUil MOHAApbl JKacCyIIaHBIH 1IIKI )KOHE ChIPKbI OpTajlapbIHJIA
Tapaxybl 9p TYpJii OOJATHIHABIFBIH JdJeaAen OThlp. OHbI OMOMOTEHIIMAIBIH MMai1a OOTYBIHBIH €H
Heri3ri ce0ebiniH Oipi periHme KapacTbipaabl. CBIPTKBI OpTara calbICThIpFaHAa Kajduil HOHBI
xacyma imiazae 20-40 ece xem Oonaapl. ANl KepiciHIIE )Kacylla apaliblK CBIPTKBI OpTazia HaTpUi
HMOHBIHBIH MOJIIEpi, imKi opTara cansicThipFanaa 10-20 ece kem O0onaapl. Kanuit noHIapbIHBIH OH
3apsiATaphl JKacyla iMIiHAETi OpraHWKaiIblK aHHMOHJApPMEH (acmaparuH, yKCYC, MUPOXY3iM T.0.)
YKOUBUIBIN (KOMITEHCAIIUSUIAHBIN), OpTa JJIEKTPIiK OedTapamn Kyire eHeml. XOMKKHH, XaKCIH jKOHe
Karn teopusutapeina coiikec Ko30araH Ky#jeri MeMOpaHa HETI31HEH Kajluid MOHJAphIH FaHa
oTKi3enl. Mediepiik  aibIpMallbUIBIK CalJapblHAH — KalWid MOHJApbl CBIPTKBI OpTara Kapaii
TachIMaJIZIaHA Ibl, aJl HATPUM HMOHIApbl MeMOpaHa apKbUIbl ©TE aMaiJbl, OCHIHBIH CaJlapbIHAH
MeMOpaHaHBIH CBIPKbI O€Ti OH, imKi OeTi Tepic 3apsarananbl. ChIPTKbl OpTara ©TKEH Kalui
HMOHJIapbl COJI OpPTAaJarbl OH 3apsSATapMEH KOCBUIBIII OpPTaHbl OH 3apsaranapl. Kaimmii moHmapsl
e31MeH Oipre OH 3apsATap/blH Oipa3 OesiriH ana KeTeli, COHbIH cajlapblHaH MeMOpaHaHbIH 1IIKi
Oeri Tepic 3apsaranblHaAbl. by ynepic MOHAApAbIH arblHBIHA JWHAMHUKAJIBIK TeHe - TEeHIIK
OpHaFaHFa JIeHiH Kypenl.

Erep THIHBIIITHIK OTEHIMATB KMl MOHAAPBIHBIH IIUTOIIaA3MalaH CHIPTKBI OpTara Kapan
OarpITTaNFaH qUQdy3us OCepiHEeH Jel KapacThlpca, OHJA THIHBIIITHIK MOTEHIIMAIBIHBIH I1aMachlH
HepHcT TeHieyiHeH aHBIKTayFa 0oyajbl:

= ﬂ In ﬁ (3)’
nF [K],
myHaarel [K]i, [K]e — »acymanbiH iIKi MEH CBIPKBI OpTalaparbl KAIMH HOHIAPBIHBIH MeJIIIEPi.
HepHueT TeHmeyl apKbUIbl OpTYpiIl JKacymiajap YIIH €CENTeNHTeH MOTCHIHAIIAp aWbIPBIMBI,
TOXipuOe apKbLIbl aHBIKTAJIFAH MOHIHE JKaKbIH OOJIbI.

Kyprizinren  ToxipuOenep apKpUIbl OWOMOTEHITMAIIBIH Taiga OOJyBIHBIH KWK
MEXaHU3Ml TOJBIFBIMEH JoneneHaAl. ChIPTKbBI OpTajarbl Kajduil MeJIIepiH YJIKEeH IIamaja
©3repTKeH/e MOTEHIUal IaMachkl (3) epHEKKe colikec e3repeil, all  Oyjl opTranapAarbl Kaiauil
MeJIIepiH Oipei eTin anFaHAa THIHBIIITHIK TOTEeHIIMATbIHBIH [IaMAChl HOJITE TEH OOJIIbI.

Jlom >KyprizinreH 3eprreyiep MeMOpaHaHBIH a3 MeOJIIep/e HATPUH MEH XJIOp HOHAApbIHIA
OTKi3eTiHIH KepceTTi. Omail 60s1ca THIHBIUITHIK MOTEHIMAIBl OCHI YIII HOH JU(PQY3UACH dcCepiHEH
naiiga Oonaxel. CoHbIMEH MeMOpaHajarbl THIHBINTHIK mMoTeHmuanbEel K, Na®  xome CI°
MOHJApPBIHBIH KeMeriMeH mnaiina 6omansl. OHblH mamackl ['ompaman-XomkkuH- Karti Tenaeyi
apKbLIbl aHBIKTAJIBIHA/IBI:
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Qzﬂln PK[K]| +PNa[Na']i +PCI[CI]e (4)
nF - P[K]. +Py.[Na], + P [Cl]; ’
myHaarbel Pk, Pna, Pci - MemMOpanaubiH noHapab! oTKi3rimTik koddduuuenti, [K], [Na] xone [CI]
HMOHJAP/IbIH JKacyIa immHjaeri (1) JKOHE ChIPTHIHIAFHI (€) MeJIIepi.

XomxkuH sxoHe Katiy monimertepi 60#ibIHIIA, KaJbMap aKCOHBIHBIH THIHBIIITHIK KYH1 YIIiH
OTKIITITIK KO3 (HUIIMEHTTEPIHIH apa KaTHACHI

Pk:Pna:Pci=1:0,04:0.45 tex Oonaspl.

ChIpTKBI (aKTOpNAABIH OCEPIHEH jKacyla KO3FaH KYWIre Kemedi, MYHBI JKacyIlaHBbIH
TiTipKeHAIprimTepre OepreH xayaObl nen KaparaH jkeH. JKacyma mMeMOpaHachIHBIH — DJICKTPIIIK
KYHIHIH, COHBIH IIIHIE MOTCHIMAIAAP aHbIPBIMBIHBIH ~ ©3TepyiH KaCyIIaHBIH KO3YBIHBIH 0acThI
Oenrici peTiHae ChlHANAIbl. OPEKET MOTCHIUATIBIHBIH Ka31pri 3aMaHFbl TEOPHUSCHI: Kacyllla apajibiK
MOTEHIHAIIAPAbl  Oypy, MeMOpaHaaarel KEpHEYyIl TYpaKTaHABIPY, PaAHOM30TONTAPAbI KOJJIAHY
CHUSKTBI T.0. 9JIicTep HETi31HaAe Taiiaa 00k

1938 xputet Koynm men Kepruc Ko3y Ke3iHae »xacylia MeMOpaHACHIHBIH — AJIEKTPIIIK
OTKI3TIIITITIHIH a3 yaKbIT apajibIFbIHa KYPT apTaHbIHBIH aHBIKTAIbl. Bys1 Ke3aepi HUTOomIa3MaHbIH
xKanmbl Keneprici  esrepMereH. Ko3y kesiHzeri KeaepriHiH KeMyiH MeMOpaHaHBIH — KeiOip
MOHJAp/Abl OTKI3ylHIH apTybIMEH FaHa TyCiHIipyre Ooyiajpl, Onail AEWUTIHIMI3 3apsAATapAbl TEK
MOHJIap FaHa TaChIMAJIIAM/IbI, )l oJlap KEACPTiHIH KeMyiHe TiKeNeH bIKIall eTei.

Pk:Pna:Pci=1:20:0,45 Ten OosraH, aJl THIHBIIITHIK KYi1e OyJ1 kepceTkinr Pk : Pna: Pal
=1:0.04:0,45 Oonareia. Omaii 6oiica, K03y (ha3ackl Ke3iHe XJI0p MEH KaJIuii MOHIAPBIH OTKI3Y
Topexeci esrepmeiii, ain Hatpuil ymin oyt mama 500 ece apTajbl.

4. NamocTpanusJblK MaTepua. KopMe, ciaiarap.

5. Onedmerrep:
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2013.-200 ¢

2. Kamuesa XX.A. Meaununanslk 6nodu3nka moHiHEe apHaIFaH TECTUIIK TalChIpMaliap: OKy Kypasbl
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— Kaparanzs! : KK «Axayp», 2013x

3. KK Kyna6aes, X.JK.A6apaxmanoBa, M.A.Maxamo6etoBa, A.H.Ce3apik «Pusnka» Anmarhi-

1.

N

w

I

«9Bepox» 2016 x

e DJeKTPOHIbI OachUIBIMAAP:

Karkan6aes XK. buonorususik ¢pusnka. JIabopaTropusIbIK-IIPAKTUKAIIBIK cabaKTap.

TexHonorusmap TecT-peHTHHT Xyienep. — Anmartsl: «9Bepo» 2020x. -360 6.

https://elib.kz/ru/search/read_book/590/

. MeaunuHaneiK Onopu3nka MeH MEATEXHUKaIap OOUBIHIIA TA00PATOPHSIIBIK TPAKTHKYM. OKY
kypanbl./ Y.A.baiizak, K. K. Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 6.
https://elib.kz/ru/search/read_book/51/

. K. K. Kyna6aes, XK.JK. A6apaxmanoBa, M.A. MaxamberoBa, A.H. Cp131b1K. MeTUIIMHAIIBIK
onodmsuka «PapManus» MaMaH/IbIFbl CTYICHTTEPIHE apHAIFaH OKY KYpasibl AJIMaThl, DBEpO,
2020 k. 212 6. https://elib.kz/ru/search/read_book/309/

. KoituyoexoB b.K., AiitkenoBa A.A., bykees C., banmaramberosa I'.I". MeaumnmHaibIK xoHe
OHMOJIOTUSUIIBIK (PM3HKA HETI3/Iepi: OKY KIHpalibl/ — «9Bepo» Ocmackl, Anmatel: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

Kosanesa. Menununckas 6uogusuka: yaeOHoe nocodue (2-oe uznanue) — Anmatsr: UI1
«M3matensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
Uynunosckux B.P., Kannesa XK.A. JlaGopaTOopHBIii TPaKTUKYM 10

aucuuIuiHe «MemuiuHcKas onopusnkay: YueoHoe nocodue. — Kaparanma: U1
«3marensctBo AKHYP», — 2019. — 174 c.

https://aknurpress.kz/reader/web/2971

. bakbliay cypakrapsl (Feedback kepi 0aitsianbichl):

1. buomeMOpaHamarbl TOTCHIHAIIBIH TYpJepi, OJIPAAbIH Maiga 0oy MeXaHU3MJIEpiH
TYCiHIip?

2. THIHBIITHIK MOTEHIIHMABI, OJ1 Kajlai maimga 00J1a161?

3. Tompaman — Xomxkun — Karti Tenaeyin tycinmip?

4. OpekeT MOTEHLHMaJbl, OJ Kanai naiaa 0osaasl?



https://elib.kz/ru/search/read_book/866/
https://aknurpress.kz/reader/web/1340
https://aknurpress.kz/reader/web/2971
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