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Ne 1 JTapic

1. TakbIpbIObI: MexaHuKaIBIK TepOemicTep.

2. Makcarbl: MexaHuKaJbIK TepOemicTep iy GU3nKaIbIK MaFbIHACHIH TYCIHIIPY.

3. Japic Te3ucrepi:

Kanmaii Ko3ranbpICThl TepOeaMenn Ko3FalbIC Jen ataiapl? TepOenmeni KO3FalubIC I Kyke Tere-
TEH/IIK KYHIHEH aybITKH OTBIPHIN SpKAIllaH OFaH KAHTHII KEJETiH yAepicTi alTa bl

Epkin tepOemic mem ChIpTTaH ocep €TIEWTIH, TEK JCHEHIH ajFalllKbl ajifaH dHEprus eceOliHEH
TepOeIicKe TYCYyiH aiTabl.

Epkin TepOenmicke ymI yiri:cepimmesni, MaTeMaTUKAIBIK XoHE (H3UKAIBIK MasSTHUKTEP MbICA
Oomazpl.

Epkin TepbOemicti cumarray yuiiH coiikec auddepeHuuannblK TeHAeYy ~aly  Kepek.
Ocel MakcarTa €Ki MbIcal KapacTelpailblk: 1. Maccackl «my» JCHE cepimnmere UTiHTeH.
byn xarnmaiima nenere ocep erymi «Fi1» cepmiMal Kylli, OHBIH «mMg» aybIpIbIK KYIIiMEH
TEHECTIpUIe/i.

Erep cepirmnreni «x» KalIbIKTHIKKA CO3Ca, OH/Ia JIEHETe KOChIMIIIA IIaMachl YJIKEH CepIiMIl KYIII ocep
ereni: ¥1 + F. Cpmimai xymTiH e3repyi ['yk 3aHbIHA ColiKec NEHEHIH «X» BIFBICYbIHa HEMECce
CepiIIeHiH Y3bIH/IBIFBIHA IPOMOPIIMOHAT 0omanapr:
F = - kX, mynaarbl «k»- cepilieHiH KaTThUIBIFBI JCT aTajJaThiH MPOMOPIHOHAIIBIK KOIPPHUIIMEHT;
Tepic TaHOa KYIII dpKAIllaH TeIe-TeH 1K KyHiHe Kapail OaFbITTaIaTBIHBIH KOPCETe/Ii:

x >0 6omranma, F < 0 6omamel, x < 0 Ooxranma F>0 Oomanel. 2. MaTeMaTHKAJIBIK MasTHHK TeIle-
TEHJIK KaJlblHAH a3 «o» OYpBIIIKA aybITKbIFaH. Byl aybITKyAbl KO3FaIbICTBIH TPACKTOPSCHI AT
KapacThIpcak, OHbIH 0arbIThl «OX)» ©c1 0aFBITHIMEH COMKEC KEeNeIl.

byn Ke3Jie MbIHaH/1al KYBIKTAI alFaH TEHJIIKTEP OpBIH anajpl:
a=sina~= tga~= x/l, MyHIaFBl «X»- MasSTHUKTIH TeNe-TECHJIK KaJIbIHA CAIbICThIPFaH/IaFbI
BIFBICYBI, |- MasTHUK KiOiHIH Y3bIHABIFBI. MasTHHKKe KinTiH «Fy» Kepimi Kkymn jkoHe «MQ@»

aysIpABIK KyIln acep eremi.OmapabiH TeH ocepii Kymii: MyHaarbl K=mg/l —mpomnopumroHamabik
K03 UIIIEHT.

A3 cepniiMai nedopmanus KesiHze naiiia 0osiaThlH KYILITI CepHiMal HEMece KBa3uCcepIiMIl KYIITep
JIeT aTanIbl.

Jlenere cepmimal KYIITEH Oacka «Fe» Keaepri Kyl acep eTel..
HpIOTOHHBIH €KiHIII 3aHbl HETri3iHAe MaTepHaNAblK HYKTEHIH KO3FaJlbIChIH CHUMATTalThIH
mudpepeHIMaTIBIK TEHACY/I ayFa O0Iabl:

Ocsbl TeHIeyal HIelle OTHIPHIN, MaTepUalIbIK HYKTEHIH (JIeHEHIH) BIFBICYbIH TaOyra Oosiajsl. 2.
Ommeiitin Tepbenicrep: Kenmepri kymni Fe = 0 xarmaliasl kapacTeipaldlblk. OHAAa MaTepHaIbIK
HYKTEHIH KO3FAJIBICBIH CUTTATTAUTHIH UG )epeHInanabIK TeHACYIIH TYpl:

k/im = o® -men ewrisim, GepiireH TeHAeydi TypJeHIipreHje, eKiHII PeTTi AupdepeHIHaTIbIK
TEHJICY aJIbIHAJIBI:

TenneyniH menryi rapMOHUKAIBIK TepOenicTi 6epeni:

X = A cos(wot + (o) — rapMOHHMKAJIBIK 3aH JIeM aTai/ibl, MYHAaFbl A - aMIUTUTYa, 0 — IUKIJIIK
KHUTIK, oot + @o = ¢ — TtepOemic ¢azacel, @o - Oacramkpl (aza (t = 0 -ke3iHze).
bynaa tepOenicTiH aMIUIMTYAACh KoHE OacTamnkel (ha3achl anfarbl HapTTapra OalIaHbICThI SIFHU t
= 0 ke31HJer1 MaTepHaIbIK HYKTEHIH OpHANIacybl MEH >KbUIaM/IbIFbIHA Kapai aHbIKTaa/Ibl.
apMonuKanblk TepOenic Ke3iHA€e MaTepHaliblK HYKTEHIH SKbUIIAMJBIFBIH Taly  YIOiH
TapMOHUKAJIBIK 3aHHAH YaKbIT OOMBIHIIA TYBIHJBI ajlaMbl3: MYHJAFbl Vm = A o — €H JKOFaphbl
KBUITAMJIBIK.

KempaMasik bIFbICYAaH /2 ¢a3ana o3bI Kypeai. ['apMoHuKanbIK TepOernic Ke3iHae MaTeprua bk
HYKTEHIH YCYiH Ta0y YIIIH >KbUIIaMJIBIKTaH YaKbIT OOMBIHINA TYBIHBI aJaMbI3; MYHIAFbl am = A
©%0 — eH JKOFaphl yaey. Y /ey KbUIIaMABIKTaH /2 (a3aia o35l KYPei.




ONTUSTIK-QAZAQSTAN [o'l'a) SOUTH KAZAKHSTAN
MEDISINA ([SKMA| MEDICAL

-1979-

AKADEMIASY als, ACADEMY
«OHTYCTiK KasakcTaH meauumHa akanemusicbl» AK *"' AO «KOwHo-KaszaxcTaHcKas MeaULUMHCKas akaaeMus»
MenuuuHaiblK OHO(pH3HMKA )KSHE aKIapaTTHIK TEXHOJIOTHUsIAp Kadenpacsl Ne35-11(D)-2024
«Buodu3uKa» MoHi Japic KOMILIEKCTepi 24 Gerrin 4-6eTi

N

N

=

w

10.

2.

3.

Nnmocrpanusanbik maTtepuadn: [Ipesentanus, ciaiiarap.

. oaeouer:

e Herisri:

Kogsanesa JI.B. Meauuunckas 6uodusuka: yued. nocooue.- Anmarsl: AKHYP, 2016. - 324 c.
PemuzoB A.H.Meaununckas u 6uonornyeckas Gpusnka. - 2-¢ 3., ucnp. u nepepad.- M.:
I'D0OTAP - Menua, 2016. - 656 c.

Kycannosa K.T. Menununaneik 6nodusuka: oKy Kypaisl.- Anmatel: AKH¥P, 2016. - 238 Ger.
®usnka u buodpusuka: yueOnuk/B.®. Antonos, E.K. Koznosa, A.M UepHsliL.- 2-¢ U31., UCHD.
u gor.- M.: I'DOTAP-Menua, 2014.- 472c.

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

Menunuaansik Onodusnka: oky Kypaisl / K. XK. Kynabaes [xk. 6.].- OKM®A oky-omicT. KeHecl
IIeniMiMeH OachIN IIbIFapyFa YChIHIBL. - AnMaTel: DBepo, 2014. - 192 6er. c.

bruodmusuka (ka3.): Oxy kypansl/ Tyney6aes XK.C.- Anmatsr: TOO DBepo, 2024.-248 6.
Uynunosckux B.P., Kanuesa XK. A. [IpaktukyM no MequiimHcKoi Ouodusuke. YuedHoe
nmocobue.- UIT "AKHYP", 2023

AnubaeB b.M., Anmabaesa H.M., Abuposa M.A. buodusuka. 1-6e1iM. (MEIUITMHAIBIK
YKOFapbl OKY OpBIHJIApbIHa apHaiFaH). OKy omicremenik kypair.- UIT"AKHYP", 2023
baiinynnaesa I'.E., Hypmaran6eroBa M.O., bonanoBa A.O. buodusuka. 2-6emim.
(MeqUIMHAIBIK )KOFaphl OKY OpbIHAapbiHa apHanFaH). OKy oxicremenik Kypan.- UIT"AKHYP",
2023

e KocheiMina;:

. Uynunosckux B.P., Kamnesa XK. A. TectoBbie 3a1anust 10 METUITMHCKON OMOIOTHYECKOM

¢uszuke: yue0. nocobue.- M3 PK; Men. yu-T Acrana. - Kaparanaa: UI1 NU3xa-Bo "Axnyp", 2013.
-200c
Kanuesa XX.A. Menununanslk 6M0(u31Ka IoHIHE apHAJIFaH TECTUIIK TalchlpMaap: OKy Kypajbl
— Kaparanas! : KK «Axayp», 2013x
K. K .Kyna6aes, K. JK.AbapaxmanoBa, M.A.MaxamOetoBa, A.H.Ce3apik «Pusuka» AmmaTbl-
«9Bepo» 2016 x
e DIEeKTpOHbI 0aChUIBIMIAD:
XKarkanOaes XK. JK. buonorussik ¢pusuka. JlabopaTopHsuIbIK-IpaKTUKAIBIK cabakTap.
TexHonmorusap TeCT-peuTHHT Xyhenep. — Anmatsl: «9Bepo» 2020x. -360 0.
https://elib.kz/ru/search/read_book/590/
MenuiuHansik Onodu3rKka MEH MEATEXHUKAIAp OOUBIHIIA JIA0OPATOPHUSIIBIK MPaKTHKYM. OKY
Kypaibsl./ Y.A.Baifzak, K.JK.Kyna6aes. — Anmatsl: «9Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/
K.2K. Kyna6aes, K.JK. A6npaxmanoBa, M.A. MaxambetoBa, A.H. CpI31bIK. MeTUITNHATBIK
ounodusnka «PapMalrs» MaMaH]IbIFbl CTYIEHTTEPIHE apHaJIFaH OKY Kypasbl AJIMaTel; DBEpo,
2020 k. 212 6. https://elib.kz/ru/search/read _book/309/
Koituy6ekoB b.K., AiitkeHoBa A.A., bykees C., banmaramOeroBa I'.I". MenuuuHanbIk xoHe
OuoIOTMsUTBIK (PU3MKA HETI3/epi: OKY KIppainbl/ — «9Bepo» Ocnackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/
KoBanesa. Menunuackas buopusnka: yaeOHoe nmocodue (2-oe nznanue) — Anmarsr: UI1
«M3matensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
Yynunosckux B.P., Kamuesa XK.A. JJabopaTopHbIif MpaKTUKYM IO
mucrurnHe «MenuuuHcKas onodusnkay: YuedHnoe nocooue. — Kaparanga: UIT
«3marensctBo AKHYP», — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971

6. Bakbliay cypakrapsl (Feedback kepi 6aiinanbich):



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

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA [SKMA| MEDICAL
AKADEMIASY als, ACADEMY
«OHTYCTiK KasakcTaH meauumHa akanemusicbl» AK *"' AO «KOwHo-KaszaxcTaHcKas MeaULUMHCKas akaaeMus»
MenunuHaabIK OMO(pH3UKa KOHE aKIMapaTTHIK TEXHOIOTHsIAp Kadeapackl Ne35-11(d)-2024
«Buodu3uKa» MoHi Japic KOMILIEKCTepi 24 Gerrin 5-6eTi

1. Kannait Ko3ralbICThI TepOeIMeTi KO3FabIC ACT aTaiabl?
2. Kanpgait TepOetic TapMOHUKAIBIK TepOeITic Jer aTanaabl?

Ne 2 JTapic

1.TakpipbIObl: CyiBIKTapIbIH KaCHETTEPI.
2. Makcatbl: CTyIeHTTepre CYHBIKTapIbIH MEXaHUKAIBIK KACHETTEPiH TYCIHAIPY.
3. JIopic Te3ucrepi:

1. CyiibIK MOJIEKYJIallapbIHBIH apachIHAAFbl ©3apa 9CeP CYMBIKTHIH TAOUFATHIH CUTIATTANIBI.
CoHbIKTaH OHBIH 0acka 3aTTap/iaH MbIHaAHAAN epeKiIenikTepi oap:

a) CYMBIKTHIK MOJICKYJIaJaphl Oip OpbIHHAH €KiHIII OpPBIHFAa OHAHM BIFBICHIN, ©3iHIH MIIIiHIH OHAN
e3repTe anajpl. SIFHU CYHBIK MOJIEKYJIACHIHBIH BIFBICKBIIITHIFBI HEMECE KYIII 9cepiHeH Oip OpbIHHAH
SKIHIIT OPBIHFA KO3FAJIFBIIITHIFBIH OHBIH aKKBIIITHIK KAOLIET] eIl aTalabl.

0) CyilblKk MoJieKynanapbl OHail KO3FaJFaHMEH]IE OJapJblH apachlH/a ©3apa UIiHICYy HeMece iIKi
kenepri ke3aecei. CYWBIKTBIH MYHIai KACHETIH TYTKBIPIIBIK JCTI aTaiIbl.

B) Erep cyiibIK ChIpTTaH KYIII Scep eTill TYpFaH kaObIK bIIbICTA TYPCA, KbICHIMFA Ue O0IaIbl.

r) KaneimTel Kyiiae cyibIK MOJIEKyJTalapblHBIH apachIHIAFbl 1IIKI Yiikemic a3 0oiica, CYHBIKTHIH
arbICBIH JIAMUHAPIIBI aFbIC Jien atajiaabl. Erep arbic KyHbIHIBI 00JIca OHBI TYpOYJIEHTTI €N aTai/Ibl.
1) CTanmoHapIIBIK aFbIC JIET, CYHBIKTBIH Ke3 KeJITeH JKepiHAe OHBIH OOJIICKTePiHIH KbUIIaM/IBIFBI V
=const OOJIAThIH aFbICTHI aTabI.

2. Bbenrimi Oip neHreiimeri CYWbBIK OOIITiHIH KBICBIMBI «P», MKBUITAMIBIFBI «V» JKOHE
TOPU30HTIIEH CaJbICTHIPFAHJIAFbl CYMBIK MOJEKYJIAChIHBIH —©3apa opHamacybl «h» apachIHIaFbl
OaiiJTaHBICTHI AHBIKTAY YIIIH CYWBIK aFbIHBIHAH YKaH-)KaFbIHAH TOK CHI3BIKTAPBIMEH IIEKTEITeH TOK
TYTiri Oesin ajbIHFaH.

Bipiik yakpIT ilIiHJA€ TYTIKTIH Ke3-KeJNreH MEepHeHAMUKYISp KeJJIeHEH KHUMAacbhlHAaH arblll
OTEeTIH CYWKTHIH KesneMi AV=V-S=const, ©3repMeHTIHAIKTEeH CYHBIK OeIeKTepl TeK TYTIK ILIiH/e
aranel. Kememi AV=Si1Al1=S;Al> cyiibikTbiH a3 Oeimiri  «l» jxkarmaiiman «2» JkaFgaiira OpPBIH
aybICTBIpChIH (1 cyper).

Maccacsl «Am» CyHBIK OeJIIriHIH OpBIH aybICTBIPYbI S1 XKoHE Sz KeJJCHEH KMMara TYCETiH
KBICBIM KYIIIiHIH aiibipMachIiHbIH Oonansl. KengeneH kumaaarel KbichiM kymmi:  S1F1=P1S1;  SaF»
=P2S2

Ote a3 At yakpIT imIiHJE CBIPTKBI KYII 9CEpiHEH CYWBIK MOJIeKylalapbl Si1 KOIJeHEH
kuMaceiHaH  Al1=ViAt, an Sy kengaeHeH kuMacsiHaH Aly = Vo At KallIbIKTBIKKA OPBIH ayBICTBIPCHIH,
COJI Ke3/1€ )KYMBIC OHIIpLIeIi:

AA = F1Al1 - FoAly = P1S1viAt - PaSovoAt, myrmarsr S1ViAt = Spvo At = AV gecek, conpa:
AA =P1AV - P,AV=(P1-P2)AV.
CoHBIMEH OHAIPINTEH KYMBIC TYTIKTIH YINTAPBIHIAFbl KBICBIMHBIH albIPhIMBIHA OaitnaHbICcThl. OChI
KYMBIC CYUBIK «l» >karmaiijaH «2» JKarjaiifa OpblH aybICTBIpFaHAa TYTIKTIH YIITApBIHIAFbI
IOTEHIMABIK JKOHE KMHETHKANBIK dHeprusnsl (A = IT1+K, rae I = mgh, K = mv?/2) esrepryre
xymcananabl. Collkec MOH/IEpIH OpHBIHA KOWFaH/A!
P1AV - P2AV = (Amgh; + Amv,22/2 ) - (Am g hi+ mvi2/2) - Terneyi anbIHabL.

Bipinmni skarmaiapl CUMATTANTHIH MIaMallapAbl TEHMIKTIH COJI JKaFblHA EKIHINI >KaFaai bl
CUTATTAWTHIH aMaJIapIbl TCHIIKTIH OH JKaFblHA IIbIFapFaH/Ia:

P1AV+ Amghi+Amvi?/2 = P2AV+AmMgho+ mv»2/2 - TeHaeyi anbiHaabl. COHFBI TeHIEY/IIH €Ki JKaFblH

AV = const Oenrenpe:

LA
2

2
P+ ogh + =P, + pgh, +% - TeHzAeyl anbiHaAbl. MyHaarsl p = AV/AM — CyHBIKTBIH

ThIFbI3IbIFHI.
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2

o
TyTIKTiH Ke3-KeJIreH epi ymiin conrsl Teaneym P + pgh+ 7 = CONSt - rtypinze anyra

Oomanel. byn bBepHymiun Tewgeyi gen araiansl. MyHnmarbl P — cratukaiblk KeickiM, pgh —
THAPOCTATHKANBIK KBICHIM, pV2/2 - THHAMUKAIBIK KBICHIM.

ConpiMen  bepHymnmum  TeHzmeyl TYTIKTIH — Ke3-KedreH OeJiri  YIIIH — CTaTHKAJIBIK,
THIIPOCTATUKAJIBIK JKOHE TUHAMHKAIBIK KBICBIMIAPABIH apachlHAarbl OaiJIaHBICTBI CHITATTAHIBL.
bepnymm TeHaeyiHe COHWKeC TYTIKTIH Ke3-KeITeH O6Iiri YIIiH CTaTHKAIBIK, TUIPOCTATHKAIBIK
’KOHE JIMHAMHUKAIBIK KbICBIMIAPbIH KOCBIH/IBICHI ©3TePMEN/Il SIFHU 9P YaKbITTa TYPAKThI O0IaIbI.

Erep cyiiblK ropu3oHTanb TYTiK OOHBIMEH KO3Fajca MOJIEKYJIaHBIH ©3apa OpHAJIACYHI
OapnbIK sxepae Oipaeit Oomanel. SIFHM TUAPOCTATUKAIBIK KbICBIM (pgh=const) TypakTel Ooiajbl.

2

ConpikTan Gepinren Tenuey P+ T =Const rypinxee xaswputagsl. By Beprymmm epexeci nen

aTajaJpl.
bepnymnu epexecine colikec TOPHU30HTANb TYTIKTIH Ke€3-KENTeH O6iri YIIH CTaTUKaIbIK
KOHE JTMHAMHUKAIIBIK KbICBIMIAPABIH KOCBIH/IBICHI ©3T€PMEN/Il SIFHU 9P YaKbITTa TYPaKThI O0IaIbI.
byn epexe ¢dopmanus MeH MeIuIMHAIA
MBIHAIal OAFBITTA KOJITAHBLIAIBL:
1) amarHocTHKama, SFHU €pekere CoWKec TYTIKTIH,
TaMBIp JKYHECIHIH IIKi KYBICTBUIBIFBI TapbUIFaH
KepiHAe IKBUITAMABIKTBIH apTHIN, JUHAMHKAIBIK — A-It
KBICBIMHBIH ~ KYPT KOOEHETIHAITH, all CTaTUKaJIbIK
KbICBIMHBIH ~ KYpPT  KEMUTIHAITH  CUMNATTalajbl.
CoHABIKTaH OHBI TAMBIP JKYHECIHIET1 KaHHBIH arybIH
Oaramay YIIiH KOJNJAaHbUIAAbL. Tamblp 3KyHeciHiH
KYBICTBUTBIFBI KEHIreH xKepae CYHBIKTBIH
KBUIIAMJIBIFBl a3aibll, JTUHAMMKAIBIK KbICBIM KYPT
KEMU/I1, CTATUKAJIBIK KBICBIMBI KYPT apTaJIbl.
2) Empaeyne Oyt ofic aF3aHbIH 1IKi OOJITiHIET1 CYHBIKTap bl CHIPTKA COPBIN MIBIFAPY YIIIH KaXKETTi
TBIOBICCHI3, Ta3a COPFHINI KOHIBIPFBIHBI JKacay YIIiH KOJJaHbUIAIbI.

KaHHBIH TaMbIp >KyileciMeH aFblybIH TYCIHJIPY YIIiH, 111l CYWBIKIEH TOATBIPBUIFAH «A»
KoHe «b» TYTITHEeH TYpaThIH TYMBIK KYHEHI KapacThIpalbIK.

Erep yprimke cbIpTTaH Kyll Tycipce, OHIa KbICbIM apThill «Ki » KIamHbl apKbLIbI
CYMBIKTBIH Oenrimi Oip Memmiepi «A» TYTITIHE BIFBICTRIPBUIAABI. TYTIKTEpHiH KaObIpranapbl
cepmimM/Ii CO3BUIMAJbl MaTe€pHaj/iaH jKacallFaH SFHU «A» TYTIITIH KaObIpFachl CO3BUIBIN, ©3iHE
TYCKEH apThIK CYMBIKTBIH MeJIIepiH KaOblUIaibl, KbICBIMBI apTaabl. Co3bluiraH KaOblpra OipTe-
OipTe >KUBIPBUIBIN OacTanKkel KaumblHa keneai. Ochl Ke3ae CYHBIKTBIH apThIK MeJIepi TYTIKTIH
Keneci OediriHe BIFBICTBIpBUTAABI. O kepae OChl KYOBUThIC KalTanmaHanabl. COHBIMEH CYHBIK
BIPFAaKThl KO3FajibICKa ue Oonaabl. EH conpiHna «b» TyTiriHe >kuHanaabl J1a KbICBIM apTaabl «Ka2»
KJIATbIHBI alTBUTBIN, CYWBIK KalTagaH yprilIke TyceIi.

Kemipmenin (Mozenain) 6ip KeMIIUIIrT TapMaKTapAblH CaHbl KOOCWIeH CallblH, CYWBIKTBIH
KaObIprajapbl MEH >KaHacaThIH JKepiHJAe 1Kl Keaeprici apraiabpl. by cyHbIK >KbUIJamIbIFbIHBIH
KEeMyiHe aJIblll KeJei. by keMIIimikTi Tipi aF3azia >KypeKTiH KYMBICHI KOSI/IbI.

Ocbl alThUTFAaH 3aHIBUIBIKTAp Tipi ar3ajarbl KaH aiHaJIBIMBIHAA TOJBIK OPBIH aiajpbl.
CBIPTKBI KYIITIH KbI3METIH JKYpPEK aTKapabl.

Kypex 6oc dazacel KyYMBICTHIK (pa3achIMEH BIPFAKTHI aybICHIN TYpaThiH yprim. XKypek
KapBIHIIACBIHBIH JKUBIPBUTYBIH JKYMBICTHIK (pa3a HEMece CHUCTOJa AEN aTHibl. Al OHBIH OOcayblH
0oc (daza Hemece amactona Aen aTaiabl. JKYpPEeKTiH COJ KapbIHIIACH 9pOIp >KUBIPBUIFAH CabIH

TYTiri
1py0ka
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Kosikara 60-70 M1 Mesiepinie KaH JTaKThIpblIaabl. KomKkaHbIH KaOBIPFachl CO3BLIBII, ©31HE KAHHBIH
apThIK MeuepiH Kabbuinaiasl. KaGeipramapbl co3pUiMabl OOJIFAHIBIKTAH KalTalaH >KUBIPBUIBIIL,
KaHJIbI €H YKaKbIH apTepHsl TaMbIPJIAPbIHA BIFBICTHIPAIBI. APTEpHsl TaMbIpIApbIHAA OCHl AaUTHUIFaH
XKarnainap KahtanaHaasl 1a kKad 0,3-0,5 M/c KbUIIaMIBIKIICH aFaThIH BIPFAKTHI aFbICKA M€ 0O0JIaIbI.
Bys ke3nme KbICBIM TaMBIpABIH KaObIpFamapblH TepOemicke Tycipeni. byn tepOernic apTepusuibIK
TaMbIp KyheciMeH 6-8 M/c KbpUTAaMIIBIKIIEH Tapaiibl. MYHBI ITyJIbCTIK TOJIKBIH HEMECE MYJIbC JIeTl
aTamnml.
KanHbIH TaMbIp )XyHeCcIMEH aFyblHa MbIHAHAAK (akTopiiap 3 9CepiH TUTI3EIi:

1) TambIp )KYHECIHIH 1MIKI KybICTHUIBIFBI

2) TaMbIp KaObIpFraapbIHbIH XKar1aiibl (TOHYCHI)

3) KaHHBIH TYTKBIPJIBIFBI

4) sxyieneri KaHHBIH XKaJIbl MOJIIIEPI

5) JKYPEKTiH >KYMBICHI
Kanmel KanpIOThl aJaM ar3achblHAaFbl KAaHHBIH aFbIChl Ka0aTThl JIAMHHAPJBI aFbiC el
KapacTeIpblIaabl. Erep ocel mapt Oy3buica aFbic TypOYJICHTTI aFbICKa aifHanmaabl. byl ke3je Jb10bIC
naiga 6onaasl. MyHBI )KYPEKTiH IIYBUIHI 1M aTaiiabl. JKypeKTiH mIybUlbl HE TaMbIp KYHECiHiH 1mIKi
KYBICTBUIBIFBI TapbUIFaH Ke3/Ie HE JKYPeK KIANmaHJApPBIHBIH YaKbITHICBIHIA AIlbUIBIT HE
*aObuIMaybIHaH OOIaIbl.

Komka
Aoprta

_Aorta

Clon kyperue
Tepoe npeacepane

Pulmonary
Superior __—trunk _
C'on KapbIHIIA
vena cava TTeBBIT KTy 109K
Left
. [ 1 O W
Right atrpm Tpasoe mpexcepae
atrium

~~._Pulmonary
“veins

Right
ventricle Left OH KapbmHIma
o Ilpaebnt xemya0tex
ventricle
Inferior

N |
vena cava . S

4. NaocTpanusjibIK MaTepuas. KopMe, ciuaiarap.

5. 9nebuerrep:
e Herisri:

1. Kosanesa JI.B. Meaumunckas ouodusuka: yued. mocodue.- Anmatel: AKHYP, 2016. - 324 c.

2. Pemm3zoB A.H.Meaununckas u Ouonoruyeckasi Gusnka. - 2-e u3fl., ucrp. u nepepad.- M.:
I'SOTAP - Menua, 2016. - 656 c.

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

4. ®uzuka u ouodusuka: yueonux/B.d. Auronos, E.K. Ko3noa, A.M UepHsblii.- 2-e u31., ucnp.
u nom.- M.: I'DOTAP-Menua, 2014.- 472c.

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

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

HIeNTiMiMEH OachIIl MIbIFApyFa YCBIHIBIL. - ATMaThl: OBepo, 2014. - 192 Ger. c.

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

8. Uymmnorckux B.P., Kaimepa XK. A. [Ipaktukym no MenuuuHCKo# Onodusuke. YdueoHoe
nocobue.- WUIT"AKHYP", 2023

~
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9. AnubGaeB b.M., AnmabaeBa H.M., Abuposa M.A. buo¢usuka. 1-6emim. (MeTUIIMHATBIK
YKOFaphl OKY OpbIHAapbiHa apHayFaH). OKy omicremenik kypair.- WUIT"AKHYP", 2023

10. baiinynnaesa [I'.E., Hypmaran6eroa M.O., bonanoBa A.O. buodusuka. 2-6emim.
(MenuIMHABIK JKOFapbl OKY OpBbIHaphIHA apHainFaH). OKy omicreMenik Kypain.- WUIT"AKHYP",
2023
e Kocheimina;:

1. Yymunosckux B.P., Kamuesa JK.A. TecToBbie 3aaHus IO MEAUIIMHCKON OMOJIOTHYECKON
¢usuke: yued. mocodbue.- M3 PK; Men. yu-T Acrana. - Kaparanga: UI1 M3a-Bo "Axnyp", 2013.
-200c

2. Kanmuesa XK. A. MeaunuHaibelKk Ono(r3nKa MOHIHE apHAIIFaH TECTUTIK TarichipMaliap: 0Ky Kypaibl
— Kaparanapi : XKK «Akuayp», 2013k

3. KK .Kyna6aes, XK. K. A6apaxmanoBa, M.A.MaxambeToBa, A.H.Ce3apik «®Dusnkay AaMmarhbl-
«9Bepo» 2016 x
e  DJIEKTPOH/IBI 0AChUIBIMIAD:

1. JKarkanbaes XK. K. buonorusuieik ¢pusuka. JIJaboparopHsuIbIK-TIPaKTHKAIBIK cabakTap.
TexHonorusnap TecT-peHTHHT Kyienep. — Aamarsl: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read_book/590/

2. MeauuuHanblk OMopu3nka MEH MeATeXHUKaNap OONBIHIIA Ta00PATOPHSIIBIK TPAKTUKYM. OKY
kypanbl./ Y. A.baiizak, K.JK.Kynabaes. — Anmatsr: «9Bepo» 2020k. -304 6.
https://elib.kz/ru/search/read_book/51/

3. K.K. Kyna6aes, XX.JK. AoapaxmanoBa, M.A. MaxambetoBa, A.H. Ce31bIK. MeTUIIMHATBIK
ouodusnka «PapMaiivsy MaMaHIbIFbl CTYICHTTEPIHE apHAJIFaH OKY Kypasbl AIIMaTsl; DBEpo,
2020 k. 212 6. https://elib.kz/ru/search/read book/309/

4. KoituyoekoB b.K., AiitkenoBa A.A., bykees C., banmaramberosa ['.I'. MeaunuHamibIK )KoHE
OMONOTHSUTBIK (PH3MKa HET13/epi: OKY Kipaibl/ — «9Bepo» Ocmackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. Koanesa. Menuuunckas 6uodusuka: yuedHoe nocodue (2-oe uzganue) — Anmatsi: UI1

«M3narensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Uymunosckux B.P., Kanuesa JK.A. JlabopaTopHBIii TPaKTUKYM I10
muctumuHe «MeaunHackas Ouodusnka»: YuedHoe nmocodue. — Kaparanga: UIT
«M3marensctBo AKHYPy», — 2019. — 174 c.

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

6. bakpuiay cypakrapsl (Feedback kepi 6aiijianbIchl):

. Cy#iBIKTapIbIH MEXaHUKAIBIK KAaCUETTepl KaHait?

. CyiibIK MOJIEKYJTaJIApBIHBIH €pPEKIIETIKTepl Hee?

N —

Ne 3 Tapic

1. TakpIpbIObl: TepmoguHamuKa.
2. Makcarbl: CryzneHTTepre Xbuly >oHe Oacka SHeprus TYpPJIEpiHIH e3apa aiHalybl Ke3iHje
KYPETIH yAepicTepre TepMOIUHAMUKA 3aHIAPBIH KOJAaHY bl TYCIHIIIPY.
3. [Japic Te3ucrepi:

OHeprusiapblH Oip TypJeH €KIHII Typre aybIChleH 3epTeyMeH alfHaibIcaThlH (PM3UKaHBIH
OeiMi TepMOIMHAMUKA e aTanabl.

TepMmoauHaMuKaIBIK IEHE HEMeEce XKyie aen Oenrun O0ip keimeMre ue O00NaThIH HEMece OHa
KYPETIH YIepicTepAl KapacTbIpyFa BIHFAWIbI KOPIIAFaH OpPTaJaH MIApTTHI TypJe OeiHIN ajbIHFaH
3aTTapapl aWTanael. TeHCI3MIK Kyiae TypFaH TYWBIK (OKIIayJaHFaH) XyHe ©3 OCTIHIIEC TYpPaKThI
xyhere eteni. JKyifenin Oip KyiiieH ekiHIII Kyire OipHelle apaiblK caTbulap apKbUIbl ©TYIH
TePMOJAMHAMUKAJIBIK yAepic (TIpoliecc) AT aTaibl.



https://elib.kz/ru/search/read_book/866/
https://aknurpress.kz/reader/web/1340
https://aknurpress.kz/reader/web/2971
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Typa 6ip OarbITTa *KoHE KaWTagaH Kepi OarbITTa OTETIH YPIICTEP/i KAUTBHIMABI YAEpic
nen ataiapl. byaaail yaepictep Ti30ekTi OlpHeIe TYpaKThl KyWIeH Typanbl. byran raznapna Oasy
KYPETIH CBIFBUTY, YIFAl0, KbI3Yy OHE CAJKbIHIAAY YAEpICTepiH KaTkKbiyra Oonaapl. KailTbIMChI3
yAepic nen apaiblK KYWaiH eH OoiMaca Oipeyl TYpakchi3 O0JIaThIH JKOHE KaWTagaH Te3 ©3repeTiH
CBIFBULY, YJIFal0, KbI3Y, CAJIKbIHAAY, Au(dy3us, KbUTyIpIH Oepinyi »oHe T.0. OacTamkbl KaJbIHA
KEJIMEUTIH yaepicTi aifTaapl. TepMoauHaMUKaHBIH HET131H OHBIH 3aHJIapPbl KYPanIbl.

TepmoamHamMuKaHbIH OipiHIII 3aHBI TYHBIK JKyliere OepiireH >XbUTy JbIH SHEPrUsSHBIH Oacka
TYpiHe aliHATyBIHBIH CaHIBIK cHMaThiH Oepemi.  dQ =dU+dA

TyiibIK xKyifere OepiireH KbUTy MeIIIepi KyHeHIH iIIKi SHEPTUsCHIH ©3repTYTe JKOHE CHIPTKBI
KYILKE KapChl )KYMBIC aTKapyFa KyMCaIa/IbL.

Wnean ra3mapaarbl >KYpeTiH YHAEpiCTepAl TEPMOAWHAMHUKAHBIH OIpIHIN 3aHBI apKbUIBI
TYCIHIIPY YIIIH Keleci yaepicTepAi KapacThIpanbIK;

1. M30x0panbIK yaepic Ta3aslH KeJeM TYPakThl V=const, 00JFaHAa KBICBIMMEH TeMIIepaTypa
apachlHaibl OalIaHBICTBI KapacThIpabl, SFHU Ta3 CBIPTKBI KYIIKE Kapchl >kymbic dA=0
arkapmaiinel. ['asra OGepinre >xanmsl xpury Memmepi dQ =dU  Tek imiKi SHEprHsHBI ©3repTyre
AKyMcanabl.

2. N300apainblk yIepic Ta3IblH KbICHIM TYpakThl P=const, OonFaHma KeJeMMMEH TeMIepaTypa
apachIHIarbl OAMIAHBICTHI KapacThipaabl. ['a3ra OeplireH >Kairbl KbUTY MOJIIepi 1Ki SHePTUsIHbI
©3TepTyre )KOHE CHIPTKBI KYIIIKE KapChl )KYMBIC aTKapyFa Kymcanaabl. ['a3 KbI3apl, YIIFasibl )KOHE
CBIPTKBI KYILIKE KapChl JKYMBIC aTKapabl.

dQ = dU+dA = dU+ Pdv

3. MBorepMUsIIBIK yAEpic Ta3AblH TeMIepaTrypachl TypakTel T=const, OonFaHIa KbICBIMMEH
KOJIeM apachIHJaibl OailylaHbICThI KapacTeipaabl. ['a3aeiy imki sHepruscsl dU = const e3repmMeiii.
["a3ra GepiIreH >kajmbl KbUTy MeJIepi dQ =dA Tex CBIPTKBI KYLIKE KapChl )KYMBIC aTKapyFa
dQ =d A xxymcananapl.

4. AnuabatanslK yAepic Aen TYWBIK KYyie CBIPTKbI OpTaMeH >KbUTy anmMacnail xypetin dQ =0
yaepicti aiftanpl. MyHai yaepic Ke3iHIe >KYMBIC TEeK 1IIKI SHEPTHSHBIH €Ce0lHEeH OpbIHIANa bl
1'4i5aé ynepic éaciidd e'siti dA=-dU ieéi yiddasyit» xemyi afidaiiai id0idagaan.

JleHeH1H KbUTy CUBIMBLIBIFBI JIET OHBIH JKbUTY KaOBUIJAFBII KAOUIETIH CUMMATTAUTBIH (QU3HKAIIBIK
[IaMaHbI SIFHU JIeHe TeMIlepaTypacki Oip rpanyc KenbBunre e3repTyre KaKeTT1 KBLTY
MemiepiH aiTaapl. O TepMOAMHAMUKAIIBIK YAepicTepre OailaHbICThI OOJFaHABIKTaH W300apaibIK
Cp xoHe nzoxopanbik Cv
MEHIIKTI JKBUTY CHBIMJIBUIBIKTAPBl KOJMJaHbUIaAbl OChl €Ki KBTIy CHBIMJIBLUTBIKTAPBIHBIH
KatelHbIChIH G = Cp / Cy TepMoanHaMuKaa agradara KOPCEeTKIll e aTaipl.

TepmoauHAMUKAHBIH W3oynepicTepaeri bty
No Nzoynepictep O1piHIII 3aHbI CUBIMJIBUTBIK
dQ =dU+dA C=dQ/dT

1. | U3oTepMUsIIBIK yaepic, du=0, dQ=d A dT =0, Cr=w0

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

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

TepmonuHaMukaHbiH 1-111 3aHBI TYHBIK JKYHEIETrl SHEPrUSHBIH Oip TYpPACH EKIHII Typre
aybICYBIHBIH CaHJIBIK CHIIaTTaMachlH Oepexdi. An Oyl 3aH KyHederi mpouecTepid Kypy OarbIThIH
kepcete anMaiinbl. COHIBIKTaH OHBI TEPMOJWHAMHMKAHBIH 2-111 3aHbI TYWBIK KyHenmeri
IporecTepliH e3repy OarbIThIH KepceTedi. bys 3aHabl TYCIHAIpY YILIIH SHTPOMHS JETeH YFBIM
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EHT131JITeH.

DOHTpOMUs €N U30TEPMUSUIBIK JKOJIMEH ©3TepeTiH TYMBIK KyHeaeri >KbUTy MOJIIEpiHiH COll
TeMIieparypara KaTblIHAChIH alTaabl. S :%

3aHIBUTBIKTHI CUIIATTAY YIIIH SHTPONUSHBIH ©3repici KOJIJaHbUIA b
ds = d_I_—Q dQ =T -S bynan xyileneri e3repeTiH *KbUTy MOJIIEPIH SHTPONUSHBIH ©3repici
apKbUIBI cumaTTayra Oosanbl. TYHBIK JKyle YIIiH TepMOJMHAMHUKAHBIH OIpiHIII 3aHbI MBIHA TYPJE
Ka3blIaIbL.

dU =dA+dQ Mynparet dU - Ty#bIK KYWEHIH IIIKi SHEPrschl IMIKI KYIIKE KapChl
aTKapBUIATHIH KYMBIC )KYHEHIH 00C YHEPTHSICHI €CEOIHEH OPBIH/IATA b,

An dQ xyiiegen OeiHII MIBIFATHIH JKbUTYy OalIaHbICKaH YHEPTHsIHBIH eceO1HeH OoNaabl.

CoHBIMEH TYHBIK KYWEHIH IIIKI DJHEPTHICHl 00C JKoHE OaillaHBICKAaH JHEPTHUSHBIH
KOCBIH/IBICBIHAH TYPAaJIbl.

dU=dF+TdS TyiibIK xylie/ie mpolecc ilIKi JHEPTHsl TOJIBIK TayChUIFAHIIA KYPEIl SIFHU 00C
sHeprHsl KeaMui ain suTponus eceni dF<0, dS>0.

Sruu kyiiene mporecc 6oc »Heprus kemin 0-re, ajg SHTPONHUS ©CIT €H Max >KETKEHIIe
x)ypeni. XXyieHiH MyH/Iai KyHiH TepMOIUHAMUKAIIBIK TETIe-TeHIIK JIeTl aTalIbl.

COHBIMEH DJHTpPONHS  TIPOIECCTIH KAUTHIMCBI3JBIFBIHBIH, OOC JHEPIHsl IIBIFBIHBIHBIH
enmieyinr. ¥3aK yakpIT O00ilbl TEepMOIMHAMHKAHBIH l-mi  3aHBl  OMOJIOTHSUIBIK —KYHere
KosmanbuiMai keni. Ceb6ebi OMONMOTHSUTBIK JKYie KOpIIaraH OpTaMeH 9pi 3aT, opi dSHEprus ajiMaca
alaThlH alllbIK >Kylere >kaTaabl. AN 3aH TYWBIK KYWere apHajblll >Ka3bUIFaH. AIIBIK JKyie
TEPMOJUHAMHUKAHBIH 1-3aHbI OOWBIHIIIA TEPMOJUHAMHUKAIBIK  TEIMe-TCHMIKKE Kelly Kepek.
ConppIkTaH Oy 3aHIBI AlIBIK JKYHere KoJiJaHy YIIiH MbIHAAai e3repic KoMAaHy KaxeT. SIFHu 60c
SHEPTHs )KOHE SHTPOIHUS €Kl KypayliblFa KIKTeJe/l.

dFi dsi
= ; s —
TRe T~ dSe
Mynnarel dFi , dSi ©6oc sHeprusi MEH SHTPONUSHBIH 1 Kypayllbulapbl TYMBIK Xyhene
KYPETIH OMOXUMHUSIIBIK KoHE OMO(HU3UKAIBIK MPOLECCTEPl CHMATTalAbl. ANl € Kypayuiblaapbl
KYWEHIH KOpIIaFaH OpTaMeH HEPTHsI aTMACybIH CHITATTAIbI.
CoHBIMEH TepMOJAMHAMUKAHBIH |- 1111 3aHBI AllIBIK JKYHe YIIiH MbIHA TYP/E Ka3bLIaIbl.

dU=dFi+dFe+TdSi+TdSe.

Ar3anarel 0apiibIK OMOXHMUSIIBIK, OMO(MU3UKAIIBIK MPOIECCTEP KAWTHIMCBI3 OOJFaH/IBIKTAH,
SHEprusHbIH Oip Oeiri xkbl1y TYpinae 6ocan mbiFaabl. Conapiktan dFi<0, Tdsi>0.

CoHbIMEH ar3aZla JKYPETIH IpoleccTep 00C SHEPrusHblH KeMy, HSHTPONUSHBIH Ocy
OaFBITBIH/IA KYPEIL.

Tipi ar3a amblK TEPMOAMHAMMKAIBIK Kyle OOJFaHIBIKTaH OJl KAJIBINTHI KyWze Ooajbl.
KansinTsl Ky# fen (OHbI CHIATTANTHIH IIaMajiap)ChIPTKbI KOPIIAaFaH OpTaMeH opi 3aT opi SHEprus
ayiMaca OTBIPBIN YaKbIT 1II1H/€ ©3repMEUTIH KYHEHIH KYHiH aiTabl.

W.ITpuro>xvH ammbIK >KYWeHi 3epTTel KeJil, OHbIH KAJBINThl KYHiH CUMATTalThIH MBIHAAAN
TY)XKBIPBIM 3kacafbpl. KanblTel KyWae aF3ajga >KYpeTiH KaWThIMCBI3 MPOLECTEp]l CHUNATTaWThIH
SHTPOIUSHBIH ©3repy >KbULAAMIBIFBI MYMKIH OOJIaTBIH MOHJIEP/iH IIIIHEH €H a3 OH MOHIe He
0071/1b1, IFHU KaJBIITHI KYHJle yCTan TYpy YIIIH 0OC SHEPTUsHBIH IIIIHEH eH a3 00C 3HEPrHUsIHbIH
[IaMachlH KaOBUIIAayAbl KaXeT erefi. SIFHM ar3a e3iHe THIMIII YHEPreTHKAIBIK JACHTEHIe >KYMBIC
icTeyre ThIpbICabl. AF3aHbl TYpPaKThl JEHIEile CakTay YVIIIH SHTPONHUACHI TEPIC KOFAPFBI
MOJIEKYJISIPIIbI TaFaM KOJI1aHbUIAbI.

dF
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4. NnawcTpanusiabiK MaTepHaJI. KopMe, claiarap.
5. Oneduerrep:
e Herisri:

1. Kosanesa JI.B. Menununckas 6uodusuka: yued. nocodue.- Anmatsl: AKHYP, 2016. - 324 c.

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

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

4, ®wusuka u bmodusuka: yueoHuk/B.®d. Autonos, E.K. Ko3nosa, A.M YepHslin.- 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. Menununansik 6nodusmka: oKy Kypaisl / K. XK. Kyna6aes [xk. 0.].- OKM®A oxy-a1icT. KeHeci
HIenriMiMeH OachIl MIBIFapyFa YChIHIBL. - AnMatsl: OBepo, 2014. - 192 Ger. c.

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

8. Uymunosckux B.P., Kammera XK. A. IIpakTrkyM 1o MenuuHCcKon onodusuke. YueOHOe
nocooue.- UII "AKHYP", 2023

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

10. baiinynmnaesa I'.E., HypmaranbGetroBa M.O., bomanoBa A.O. buodusuka. 2-6emim.
(MenuUUHANBIK >KOFaphl OKY OpbIHAapbiHa apHanraH). Oky omictemenik kypan.- — UII
"AKHYP", 2023

e Kockmmia:

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

2. Kanmuesa XX.A. Meaurunansik 6uodusuka moHiHe apHaJFaH TECTUIIK TalChIpMalap: OKy Kypasbl
— Kaparanas! : KK «Axknyp», 2013x

3. KK Kyna6aes, K. JK.A6apaxmanoBa, M.A.Maxamb6etoBa, A.H.Ce3apik «Pusuka» Anmarsi-
«9Bepor» 2016 x
e  DIIEKTPOH/IBI 0AaChUIBIMIAD:

1. Karkan6aeB XK.2K. buonorusuibik pusuka. JlabopaTopusiibIK-IpaKTHKAIBIK cabakTap.
TexHonorusnap TectT-peHTHHT Xyienep. — Anmatsl: «9Bepo» 2020:x. -360 ©.
https://elib.kz/ru/search/read_book/590/

2. MemuuuHanblK OMopu3nKa MEH MeITeXHUKaNap OOMBIHIIA Ta00PATOPHSUIIBLIK TPAKTHKYM. OKY
kypanbsl./ 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. MaxamberoBa, A.H. Ce3ap1k. MeTumHaIbIK
onodusnka «PapMaivsy MaMaH]IbIFbl CTYICHTTEPIHE apHAIIFaH OKY KYpasbl AIMaThl; DBEpO,
2020 k. 212 6. https://elib.kz/ru/search/read _book/309/

4. KomtuyoekoB b.K., AiitkenoBa A.A., bykees C., banmaramberoBa ['.I'. MeaunuHambIK )KoHE
OMONOTHSUTBIK, (Pr3MKa HET13epi: OKY Kipaibl/ — «9Bepo» Ocmackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. KoBanesa. Menununckas 6uodusuka: yuedHoe nocodue (2-oe uzganue) — Anmatsi: UI1

«M3parensctBo AKHYP». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. UYymuHoBckux B.P., Kaimepa XK.A. JlaGopaTopHBIi TPaKTUKYM T10
mucuuIuiiHe «MenunuHekas 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 6aiijianbIchl):

1. TepmommHaMyKaHBIH OipiHIII 3aHBIHBIH MaHBI3bI HEJle?

2. Wnean ra3mapaarbl )XYpETiH YPAICTEPAiH epeKIIeNiKTepin aTa?

3. JleHeH1H )bUTy CUBIMJIBUIBIFBI JIETCH KaHal mama?

4. XKrpuryapiy 6acka sHEprus TypiepiHe aifHaybl Kanai xypeni?

5. Boc xoHe OailtaHpICKaH HEPrus KaH1ail OarbITTa o3repei?

6.KaifThIMCBI3 yiepicTep SHTPOMUSCHIHBIH 6CY KbUIIAM/IBIFBI KAJTall aHBIKTAIAbI?

Ned  Jlapic

1. TakpIppIObI: Bromnorusuieik MemMOpaHaap KYpbUIbICHL.

2. Makcarbl: Crynentrepre OHONOTUSUIBIK MEMOpPaHBIH HETi3rl (QYHKIMSCHIH, >Kacylla

MEMOpaHACBIHBIH ~ KYPJIBICHIH, OHBIH JaMYbIH KOHE CYWBIK MO3aHKajdbl MOJCIiHIH KbI3METIH

TYCIHAIPY.

3. dapic Te3ucrepi:

MembOpana Ouodusukacsl — MeOUIMHA MeH ¢apMmanus YIIH €H MaHbI3Ibl  JKacylia
Oonodusukacel 0eJiMiHIH HETi3ri Tapaysl OOJBIN ecenTeTiHe .

Tipuisikke KaXeTTI KeNTereH yJaepicTep OHOJIOTHSIIBIK MeMOpaHa apKbUIbI JKYPEIi.
MemOpanaaarsl yaepicTepAiH Oy3bUTybl — KONTETSH MAaTOJIOTHSIIBIK ©3TrepicTepaiH Herisri ceoedi
60bIn TaObLIaABL. buomorusabsik MeMOpaHara acep eTy apKbUIbl aJaM ar3achblHa TUTI3€TIH eMJIIK
acep, OMOIOTHAIIBIK MEMOpaHaHbIH  (YHKIIUSCBIHA dCEp €Ty apKbUIbI iICKE achIPbLIA/IbI.

TipuinikTiH €H KIIIKeHTail 31eMeHTi OOJIbIN caHajaThiH, ©3 OETiHIIEe eMip Cype anaThlH
Kacylia Ke3 KeJNreH JKOHMAIK MEeH ©cCIMJIK JAYHUECIHIH Heri3l Oonbin Tadbutaasl. JKacymianbig
eMip CYpYiHIH HETi3Ti mapThl OOMBIN: OHBIH JAepOecTiIiri (aBTOHOMABIFBI), SIFHU ©31H KOpIIaraH
opTamMeH Oipirin KeTHeWIHAIr, OHJAAFbl KYPETIH XUMHSUIBIK peakuusIapIblH JKEeKe jaapa eTyl,
COHMEH KaTap, OHBIH OpPTaMEH JHEprHs, 3aT >KOHE aKmapar anMmacybl Oombin Tabbutagel. Tipi
)Kacyla anibIK TePMOIUHAMUKAIIBIK KYie OOJIBINT CaHaIa bl

Bbuonorusbik MeMOpaHaiap/IbIH HET13r1 aTKapaTHbI KbI3MeTTepl ((yHKIUsIIaphl):

1. TockaybLiabIK (0apepJsik) — OCBHIHBIH apKachlHIa, >Kacylla ©31H KOpIIaraH oOpTamMeH
pEeTTeNiHeTiH, TaTFaMNa3ablK (CENEKTHBTI), CeNKOC (MAcCHBTI) *oHe OenceHAl (aKTWUBTI) 3aT
aJIMacyblH KaMTaMachl3 €Te/l.

Tanramna3ablK Jen- Keil 3aTTapislH MeMmOpaHa apKbUIbl OTYiH, all Keil 3aTTaplblH oTe
aJMaybIH alTajbl.

PerresineTin nemn- »xacymaHbIH KeW 3aTTapAbl OTKI3YIHIH OHBIH (YHKIUSHAIIBIK KYWHiHE
0aIaHBICTEUIBIFBIH alTa kL.

Ceaxoc gen — 3aTThlH MeJlepi (KOHLIEHTpalMsChl) KONl OpTajaH a3 opTara Kapai
TachIMaJIaHybIH aliTa/IbI.

Besicenai nen — 3aTTBIH MeJIIIepi a3 OpTaJaH KOIl OpTara Kapail TachIMaJIaHYbIH aTalIbl.

2. Marpunajabik KbI3METIiHIH apKachlHIa MeMOpaHaJarbl  aKybI3IbIH 0ip-Oipine
0aiiTaHBICTBUIBIFBI, KEHICTIKTET1 OpHajacybl MEH OJIapJblH 63 apa ocepiecyl KamMTaMachl3
eTinen.

3. MexaHUKaJbIK KbI3METiHIH apKachIHIA XACYIIAHBIH JKOHE OHBIH IMIKI KYPBUIBIMBIHBIH
OEpIKTUIIr MeH JepOecTUIIr KaMTaMachl3 eTiUTe .

4. DJHepreTukaJblK KbI3MeTi MeMmOpaHa MuTOXOHApackiHAarel ATd- MonekynanapblHbIH
CUHTE31H, XJIOPOIJIacTarbl (POTOCUHTE3/II KAMTaMacChI3 €T/Ii.

5. buonorennmangap by naiaa 00ybIH KaMTaMachl3 €Te/ll dKOHE OJIap bl TapaTaibl.

6. PerrenTopJabIK (MEXaHUKAJBIK, aKYCTHKAIBIK, KOPY,CE3y, XUMUSUIBIK T.0.) KbI3MET aTKapaibl.

buonorusieik MeMOpaHaHbIH €H anramksl MoaemiH 1902 kbl OBepToH YCBHIHIBL. O
MeMOpaHa apKbUIbl JIMIUTTEPJE AKChl €PUTIH 3aTTApAbIH KEHLT OTeTiHIIriH OaiikaraH. Ochl
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KYOBUIBICTBI OAacCIIBUIBIKKA ajla OTBIPBIN, OJ  OWOJIOTHSUIBIK MeMOpaHbl  QochonunurrepacH
KypajdraH »Kyka KaOaTTaH typaisl Jen caHanel. [IIbIH MOHIHZE TOJSPIBI JKOHE IMOJSPCHI3
opTanapzsl Oeinin Typran KabarTta ( MbICalibl Cy MeH aya) (ochOIUNTTTEpAiH MOJEKyaauapsl 0ip
Katap OobInn (MOHOKA0AT) opHamacanbl. OaapIblH MOJSPIIBI «OacTapb» MOJISIPILI OpTara OaThIIl,
aJl MOJIAPCHI3 «KYMPBIKTapbl» NOJSAPCHI3 OpTara Kapail OarbiTTanansl (1 cyper).

Cy
IMosstpiiet 6ackr TN
[onsapcei3 KYHpBIK - B B ﬁ B ﬁ 53 ...... ﬁ
>~ bunomem-
OpaHa
Dochomumug \Q Q Q Q Q ......

Bys1 TYKBIpBIMIAPIBIH AYPBICTHIFBI OUOJIOTHSITBIK MEMOpPaHAHBIH '3TI€KTpJIiK napamMeTpIIepiH eJey
Gapbicana JonenaeH . SIFHu GnoMeM6paHaHk ~ "~ Tpik keaeprici (10’Om M%) MeH 7IeKTpIiK
CHBIM/IBUIBIFBIHBIH YJIKCH OOMaThHABIFBIH (0,5 157 w/'M?) aHBIKTAfbl. BHOIOTHAIBIK MEMOPAHAHD
Ka3bIK DJIEKTPIIIK KOHJIEHCATOP JIeN KapacTeIpyFa 6onaasl (2 cyper).

DIIEKTPOIUT

ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ buMonexynsapisl Tunua Kadatsl.
MemOpaHna
Q Q Q Q Q Q Q DNEKTPOITHUT Konnencarop  acrapmapel  KbI3METIH
W‘ CBIPTKBI YOHE 1IIKI epiTiHALIep (Kacyllla apajblK
CYMBIK) arkapaabl. Omnap AMAIEKTPUK SFHU
JU3JEKTPIKTIK OTKI3TIITII £€=2 MeMmOpaHaMeH
£,8S

OemiHreH. JKa3blK  KOHIEHCATOPIBIH CHUBIMIBUIBIFBL: C = (1) epHerimMeH aHBIKTaJAJbl,

MyHTarbl &, ~8,85-102®/ m dneKTpiiK TYpaKThl; |-KOHIEHCATOP acTapIapbIHBIH apachl.

8055

BerTiH Gipiik aynaHbIHA colikec KeJleTiH MeHIIiKTi cuimasuiblk: C =— (2

yo |
OpHETIMEH aHbIKTalabl. by/iaH KOHJIEHCATOP acTapiIaphIHBIH apachl SFHH MEeMOpaHaHBIH JTUMUATIK
of 885 107122

-2
Cyd 0,5-10

OchblI aHBIKTANIFaH [IaMa, JUMUTTEPAIH KaJTbIHIBIFbIHA COIKEC Kee/Ii.
3epTTeynep HOTHXKECI OHOJIOTHSUIBIK MeMOpaHamapja axKybl3 MOJCKylalap-AblH Ja
OOJaTHIHABIFBIH KOPCETTi. MbIcabl: MEMOpaHAHBIH aHBIKTAIFAH OETTIK Kepury KO3 UIEHTIHIH
CaH MOHI «aKybI3 — Cy» IIEKapajbIK OETTIH Kepiry Kod(QuImeHTiHe >KaKblH OOJFaH, all «JIHITHI-
Cy» UIeKapalbIK OCTTiH Kepily KOd(pUIMEHTIHIH caH MOHI OJaH e Kaiija esreme MOHTe he
O0JFaH.

M~3~=4nm

Ka0aTBIHBIH KaJBIHIBIFE aHbIKTayFa Oomanbl. | =

1935 xbutel Jlanusau meH J[aBcoH OMONOTHSUIIBIK MeOpaHaHBIH «O0yTep-OpOATHIKY MOJEIIH
yceiHABl.  bynm  wmoxmens  OoiipiHma  GocoaumUTTep  MOJEKyJaJlapbl MeMmOpaHa —OeTiHe
NEPIEHANKYIIAp TYpAe eki Karap Oosblm  opHamackaH. Jlumupa MoJexyiamapbl THAPOQHII
KarbIMCH MeMOpaHaHBIH CHIPTHIHA, THAPOGOOTHl >KaFbIMEH OHBIH IIIIHE Kapai OaFrbITTasIbII
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opHanackan. MemOpaHaHbIH €Ki KaTap opHamtackad (HOochOIUNUA MOJEKYIaTapbIHBIH —OJSPIIBI
TONTApbIHA aKybI3 MOJICKYJaJIapbl JKAOBICHIIT OpHAJAcajbl, OCHIHBIH eceOiHeH MemOpaHaaa
MUITIITIK, MEXaHUKAIBIK dcepiepre OepiKTiIK, TOMEHT1 OeTTiK Kepily KacueTi maiina 6osampl.

Op KarapJarbl JUIU MOJCKYJIACHIHBIH Y3BIHIBIFBI IaMaMeH 3-4 HM JICI aJibIHCA, OHJa
MeMOpaHaHBIH KaJIbIHIBIFEI 8 HM TeH Oonanbl. CoHpmaii—ak op Oenok MmojekynackiHa —75-90
dbochonumnua MOJIEKyJIachl COMKeC KEJIETIHI aHBIKTAJIFaH.

buonorusuiblk  MeMOpaHaHBIH  KYPBUIBICHIH ~ aHBIKTayJa OWOJIOTHUSIIBIK 3epTTeyiepe
KOJIIaHBUIATBIH (PU3UKAJIBIK SICTEPIIH KOIT bIKIAIbl THIl. MeMOpaHaHbIH KYPJIBICHIH aHBIKTAY 14,
MeMOpaHa MOJIEKYJIaJapbIiHBIH aTOMIAPBIHBIH 63 apa OpHAJacyblH aHBIKTAyAa KbICKA PEHTTEHJIIK
coyne IudpaKIUsChIHA HETI3ENTeH PEeHTIeHKYPBUIBIMABIK Taljay oOMICiHIH KeIl acepl TH/IL.
Pentren coynecinig nudpakusuIbIK KECKIHAEPIH 3epTTey MEMOpaHaIaFbl MU MOJICKYJIAIapbIH
perrTenin, €Ki MOJEKYJIalblK Karap OOJBbIIl OpHAJAaCKAaHBIH aHBIKTAaIbl. AJl DIEKTPOHJBIK
MHUKPOCKOIT ~apKBUIBI OMOJIOTHSUIBIK MEMOpaHaHBIH KECKiH1 albIHIbL. JIumu KabaThiHA OAaThII
TYpFaH, Keiibipyeyepi OHbI TECII OTill TYPFaH aKybI3AapbIH OOJATHIHIBIFBl AHBIKTAIIBL.

MembapaHaHbIH JUHAMUKACHI, SFHU OHJAFbl MOJICKYJIAJApIbIH KO3FAJIBIChI, MEMOpaHAHBI
oy30aii—ak OIIP xone SIMP omicTepi apKpliIbl aHBIKTAJIIBI.

OcwiHgail MonmiMeTTep MEMOpaHAHBIH KYPBUIBIMBI Typasibl jKaHa TYKBIPHIM JKacayFa allbII
kenai. 1972 x. Cunrep meH HuUKOIbCOH OMOJIOTHSIIBIK MeMOpaHaHBIH jKaHa CYHBIK - MO3alKaJlbl
MOJIeNIiH YCBIHABL. bynm Mopenre coiikec meMmOpaHaHBIH HeTi3i - ekl KabaTrTaH TypaThiH
dbochomunuarep MoieKynachbiHa KaObICBHIIT OpHAAaCKaH aKybI3fgapiaH Kypanrad. OpHanacyblHa
OailJTaHBICTHI aKybI3AAPbl IepUPEPUsIIBIK (OSTKI KadaTTa OpHATACKAH) KOHE MHTErpabl (OaThIn
HE Tecill OpHaIacKaH) Jien Oesei.

- - v

1- nunuarepAiH Koc KadaThl

2— UM MOJIEKYJIachl

2a-ruapodoO0Tel 6ediri, 26-ruapoduiibai 6emiri
3-MeMOpaHaHBbl TECINl ©TKEH MHTETPalJibl aKybl3
4-meMOpaHaHbIH Oip>KaFbIMEH OaillaHbIC-KaH
aKybI3ziap

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

6- TMIUATIK KOC KaOATTBIH OPTANIBIK THAPO(OOTHI
Oeutiri

DU3NONOTHUSIIBIK KaJIbIITHI JKaranaa
JUOUATEP CYWBIK arperartelk Kyijae Oonaipl,
MYHBI (pochorunuaTep TeHi3iHAe KaJIKBII KYpPreH
«aicOeprTi» aKybl3JapMeH CalbICThIpyFa Oomanbl. JKypri3iireH 3eprreyiiep, XUMUSIIBIK TaJlayiap
aKybI3 O€H JIMIUATEp apa KaTHACBIHBIH op MeMOpaHaga op Typii OOJIaTBIHABIFBIH KOPCETTI.
Bypoinrbl Mogens OolibiHma ([Janusnu -/laBcon) onmapablH apa KaTHachl TeH OosaThiH.  MbIcambl,
MUDIUH/II MeMOpaHaja akybl3iap JUIUATEpAEH 2.5 ece Kol 0osca, 3pUTPOLIUTE KEpiCiHIIE aKybl3
JUIAATEH 2.5 ece a3 OOmalbl.

MemOpanana ¢dochonmunuaurep, aKybl3gap MeH KaTtap 0acka Ja XUMHSUIBIK KOCBUIBICTAp
6o1anpl. Mpicanbl, *aHyapiap >KacyllachlHJa XOJIECTEPHUH, TNIMKOJIUATEDP, TIIMKOMpOoTeuarep T.0.
Ke3Jece/i.

Kazipri yakpiTa MeMOpaHaHBIH CYWBIK MO3aiKaabl MOJENl KOJJAaHBLIyAa. byn Mopenb
MeMOpaHaHBIH KapamaibIM  KypbUIBIMBIH — TyciHzipeni. CoOHFBI Ke3ZepAe MeMOpaHaIaFrbl
aKye3gapabiH  Gochomunuarep TEeHI3IHAE «anWcOepr» CHUAKTHI  €MIH-€pKIH  KY3Il  Kype
QIIMaNTHIHIBIFBI AHBIKTAJIBI, OJIAp JKACYIIAHBIH 1mMKi KabaTTapbiHa (IIUTOIIa3Mara) >KaOBICHITT
opHanacajbpl. MpbIcalibl, oapra MUKpOpUIAMEHTEP MEH MUKPOTYTIKILENEp JKaTabl.

XKacyma amblKk TepMOIMHAMMKIIABIK JKyHe OOFaHIBIKTAaH, OJ ©31H KOpIIaraH OpTaMeH
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YHEeMi 3aT, OHEprus XKOHE aKmapar anMmacaasl. MyHmail aiamacy kacylma  MeMOpaHacCBhIHBIH
3aTTapJpl  OTKI3TIITIK  KaOJeTiHIH apkachlHAa icke acanbel. JKacymagarbl MeTaOOJHUKAJIBIK
yaepictep, OHAarbl OMONMOTEHIMANABIH Maiiia OOMybl, JKYHKE HMITYJIbCTAPBIHBIH Tapanybl T.0.
KOITereH KyObulbIcTap MeMOpaHa apKbUIbl 3aT 3aT TachIMalJayJblH apKacblHAAa JKYpell >KoHe
naiina 6omagsl. Onait 6onca OGMONOTHAIBIK MeMOpaHa apKbUIbI 3aT TaChIMaay — OJ YKaCyIIaHbIH
eMIp CYPYIHIH HETI3T1 MapThI JIET Kapay Kepek.

BromMeMOpaHa apKbLIbI 32T TaCKIMATIAYABIH OY3bUTYBI Op TYPJIi MATOJIOTHUSIIBIK ©3repicTepre
anbin keneai. COHABIKTaH YKaCyIIaHbIH OTKI3TIMITITIH 3€PTTEeYAiH MEAUIIMHA MeH (apmarus yiiiH
YJIKEH TEOPHSUIBIK >KOHE TOKIpUOETiK MaHbI3bl Oap. MpIcaibl, Kecenai eMaey HeTi3iHeH ISpiHIH
Kacylia MeMOpaHachl apKbUIbl ©TyiHE TiKened OalIaHbICTBI, Oail O6osica OOpUTIK 3aTThIH eMIIK
ocepi OHBI MeMOpaHaHBIH Kajiail OTKi3yiHe Tikeled OainaHbicThl  Oonanbl. COHJIBIKTaH
(bapMakoNmOTUsJIBIK ~ 3aTTapAbIH EMIIK oCepiH TOJBIK Maiifanay YIIiH OHBIH >KacyIIaHbIH cay
’KOHE KaObIHY Ke31HJIeT1 OTKI3TITIriH Olry Kepek.

buonorusnielk MeMOpaHa apKbUIbl 3aTTapAbIH TaChIMaJIIaHYBIH CEIKOC JKOHE OeliceHl Jer
eKi Typre Oeesi.

Ceakoc TacbIMajiayFa 3aTTapbl KOHLIEHTpanuschl ken «C1» opTagaH KOHIEHTPALHUACH a3
«Ca2» opTtara Kapail TacBIMaJIAAy/Abl, all AIEKTPOJIUTTEPIE AIIEKTP OpPici MOTCHIUAIBIHBIH IIaMachl
VIIKEH «(1» OPTaH/aH a3 «@2» Kapail TachiMasiayabl, HEMECE AIEKTPOXUMHUSIIBIK MOTEHIIATBIHBIH
mamMachl YJIKEH «l1» HYKTEIEH a3  «l2» HYKTere Kapai TaceiManjaynasl —artaiasl. Cenkoc
TaceIMaiZlay CBHIPTAH DHEPTUsl aiMail, Tek Oenri Oip rpaaueHTTe (KOHLIEHTPAIMSUIIBI, SJICKTPIIK,
rpaBUTAIMAIIBIK T.0. ) )KHHAKTAJIFAH SHEPTHUs eCeOIHEH KYpe/Ii.

Cenkoc TaceiManiay ' mO0C 2HEpTUsACHIH a3alTyFa ajblll KeJel, sFHU Oy yaepic o3 6erinie, 60c¢
AT® sHeprusicblH kymcamail kypeni. An Oencenai taceiManaay yzaepici ['m66c sHeprusicbH
WIFaWTyFa ajblll KeJedl, SsFHU Oy yaepic o3 OeriHmie xype anmaiiasl, AT® monekynaiapbiHbIH
THJIPOJIN3 eceOIHEH JXYpeai.

Cenxkoc bencenni

OCl >Cs @ C2

v
v

M > H M1 < U2
¢ > @2 o< @2
AC < () > >0 >

Cenkoc TaceiManiay KE€3iHAEri TachIMalIaHFaH 33T THIFBI3ABIFEI Teopelia TeHIeyiHe ColKec
= -u *C «dp/dX - epHeriMeH aHBIKTAJIBIHA/IBI, MYHIAFbl «U»—HOHHBIH KO3FAIFBIITHIFBI, «C»—3aT
KOHLEHTPALUACHI, MUHYC O€NTiCl TachIMaJIayJbIH «LL» KEMY OaFbIThIH/A KYPETIHIITIH OU1ipesi.

Topenna TeHneyiHe 3JIEKTPOXHUMHUSIIBIK MOTEHIIMA MOHIH Koiica, oHa epTiHAl yuiH HepHer-
[Tnank TeHpeyi anbIHa b

Jm=-ueRT+dC/dx=-uez*CeFedp/dx
byn Tenaey cenkoc TachkIManaay Tek Meuepik aibipMamansikTeiH - dC/dx  Hemece
ANEKTPOCTATUKANIBIK ToTeHiman de/dx eceOiHeH KypeTiHAiriH kepcereni. Keiine ocwl eki
TPaJUeHTTIH KaTap Keilyl >KardablHAa, SFHU opTajga Oip Me3rulie KOHILIEHTPAlMSUIBIK —JKOHE
NOTEHIMAI/IBIK TpajueHTTe Oap Oosca, OHAA TachkiMalaay OaFbIThl OCHI KOHLEHTPALMSIIAPIbIH
OarpITapbiHa OaiaHbICThI O0aael, erep: ue z *Ce Fe dp/dx > wue ReTe dC/dx (de/dx <0, dC/dx
>0)
Oosica, OHAA CEJNKOC TachIMal[ay KOHIIGHTPAIMSICHl a3 OpTalaH KOHIICHTPAILMSCHl KOI OpTara
Kapaii kypeni, erep: ue ReTe dC/dx > ue z *Ce Fe do/dx (de/dx >0 , dC/dx < 0 ) Goxuca, onzna
3aTTapbl TaCKIMaIAy Yepici MOTEHIMAIbI a3 OPTaJAaH KeIl OpTara Kapail OarbITTasa bl
Teopenna Texmeyi odimekTp epici Hoimbre TeH OosraH karmaiiga (de/dx = 0)  koHe

ANIEKTPOJIUT eMec 3artap yuiH z= 0 KapamaiibiM auddysus ymiH ansiHFaH QUK TeHIyiHe
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alHaIaIbL: Jm =-ue ReTe dC/dx

DWHIITEHH KaTHackIHA corikec u® Re*T = D — muddy3us koadhdunenti O60a-FaHIBIKTaH, COHFBI
TEHJICY MBbIHA TYPC Ka3bUIa b
Jm =- De dC/dx
Cenkoc TaceIMaIaHYABIH TYPJIEPi:
1. Auddy3us nen 3artapapliH 63 epKiIMEH KOHIIEHTPAIUACHI KO OPTaJaH a3 opTara Kapau
TachIMAJIAHYBIH alTaabl. JIumua apkbutbl 1ud@y3ust KYObUTBICH KOHIICHTPAIHSUIBIK TPAAHCHT
eceOiHeH xypeni. by ke3neri 3aT arbIHBIHBIH THIFBI3IBIFEI DUK 3aHBI OOWBIHIIA
AHBIKTAJIBIHATBI:
Jm=-D(C2-Cy1)/L
myHaarel  «C1, Co»-MeMOpaHa OeTTepiHJeri 3aT KOHIEHTpanusiapbl, «L»- MemOpa-Ha KaJabIHIBIFBI,
«D» - mubdy3usa kordpunuenti. MemOpana KabaTbhl JKYKa oHE 3aTTaplblH JUMUATTE €pyl )KOFaphbl
OourraH caiiblH  MeMOpaHaHBIH OTKI3TIMTIK KOA(M(UIICHTI >KOFapbUIANTHIHBI OalKata bl
Jlunuarepne KakChl €pUTIH MOJSPIBI €MEC 3aTTap: OPraHUKAIBIK Mall KbIIIKbUIIAPHI,
a¢up 1.0.- MeMOpaHa apKbUIBI )KAKCHI OTE/, ajl UMK OMKadaThl apKbUIbl TMOJSPIIBI, Cy/Ia epirim
Ty3/1ap, HeTi3/1ep, aMUHKBIIIKBUIAAP, CIUPTTEP T.0. Hamap eTei.
MemMmOpaHagarsl aKybI3 JKOHE JTUIUJ CaHJIayJIapbl apKbUIBI JUIUATEPAC SPIMEUTIH 3aTTap
MEH CyJia epirim rujpaTanrad HoHaap (Cy MoJieKyliajJapbIMeH KopllaifaH) eTe aiaabl. EpiMelTin
Malipl 3aTTap MEH HOHAAp YIIIH  MeMOpaHa  MOJICKYJQJIBIK TOPABIH POJIIH aTKapaJbl.
Moneknanapsl HErypIibIM YJIKEH OOJIFaH CailblH OTYy JopekKeci TOMEHACH I
Keninperinren quddy3ust TackIMAIIAFBIIT MOJICKYTaapablH (aKybI3) KATHICYBIMEH
XKypeai. Mpicambl: Kaluii MOHBIHBIH TaChIMAJAAFbINIbI BATHHOMHUIIMH MoOJeKynacel. MemOpaHana
OpHAaJIaCKaH BAJIMHOMUIIMH MOJIEKYJIACHI COJ KaOaTTarbl €PTIHAIAET] KaJuid MOHBIH KOCHIM aJIbIT
OH 3apsaTanajbl, OHBI MEMOpaHAHBIH Kejeci OeTiHe aibll OTell, SFHU TachIMalIaiIbl.
Taceimaniay keO1He Kajauil HOHBIHBIH KOHIIEHTPAIMAICKHI KOII OPTaJlaH a3 opTara Kapai
OarbpITTaIabl.
Kyprizinren 3eprreyiaep MbIHaAal Karnanasl kepceTTi. MemOpaHa apKblIbl ©6T€ aJIMalThIH
Kei0ip 3aTTapApl TachIMANAAFbIIl aKybI3 CON 3aTHEH KaTap COJ OpTaJaFbl MOHIBI KOCBHII aJIbIIl
3apsAATaIFaH  JKyWere aifHamanbl (aKybI3THOH+TachIMAlIaHATBHIH 3aT), Ja MeMOpaHa KaOaThIHIarbl
ANEKTPIIK TPaJUeHT YHEPTUsIChl eceOiHeH Keneci OeTke erei. MbIcalbl, xKacylara KaXeTTi TI0Ko3a
OCBUTalllIa TachIMAIaHaIbl. MeMOpaHaHbBIH CBIPTKBI OCTiHJIE OpHAJaCKaH TachIMaJ-JIaFbIll aKybI3
TIIIOKO3aMEH KaTap COJ OpTaJa KOHIIGHTPAIMACHI MOJI HATPUH HOHBIH KOCBIN allbIll 3apsiATairaH
XKylere aiiHasabl 1a, SJIEKTPIIIK TPAJUEHT YHEPIUsIChl €Ce01HEH JKacCyIlaHbIH 11I1HE OTeIl.
KapanaiteiM nuddys3usimen canbiCThIprania KeHuleTuireH auddysus  Ke3iHae 3ar
TaceIMalaay KbUIIaM KYPEi, TackIMallay THIFBI3IBIFEI OCNTiNIi Oip mamara JeiiH FaHa apTajbl,
OpTYpJIi 3aTTapibl TackIMaJay JOPEKeci Jie SpPTYpsi, MBICATbI, KAHT TJIOKO3achl (PpyKTO3ara
KaparaHJa »KEeHUI TachIMalaHabl, al (ppyKTO3a KCUio3ara , al KCUio3a apaOnHO3aFa KaparaHia
KEHUT TacbIMal-faHaabl. COHBIMEH KaTap >KeHULAeTUIreH Aud@y3usiHbl 0achil, OHBIH KYpPYIH
KUBIHAATATBIH 3aTTap Ja Ke3decell exkeH. Melcanbl, coHnail 3aTrtapra ¢uopua3uH xaragsl. On
TaChIMAJIAFBINI aKybI30€H KOCBLIBII, TYTAC KEIICH Kypall OHBIH JKYMBICHIH TOMEHIETE/Ii, COHBIH
apKachlHIa KaHTThl MeMOpaHa apKbUIBI TachIMaNJayabl TOKTaTyra Oomanel. Omaii Oonca, keit
3aTTap KeMeriMeH MeMOpaHa apKbLIbI 3aTTap.Ibl TACBIMAIAAYABI PETTEyTe O0Ta b,
Erep TaceiManmay ke3iHJ€ OCBI KOPCETUITE€H IKAHTTap Ke3lecce, OHNA TachIMalIaJyAblH
KEHUIIETUITeH TYP1 OpPbIH aJibl JET ecenTeyre 0oabl.
Keningerinren nuddy3usHbiH Tarbl Oip Typli MemOpaHara KejjeHeH, Oenrim Oip opbIHAapFa
OCKITUTIIT OpHAJACKaH aKybI3 TaChIMAJAAFBIIITAP ApKBUIBI 3aT TachbIMaaay OOJIBIT TaOBLIMAbI.
By sxarnaiina TaceiManiaHaThIH 3aTThl MoJieKynanap Oip OipiHe KeTKi3y, He Oepy apKbUIbl iCKe
achIpaibl.
2. Cysijic nen cy MoJeKyJalapblHbIH KbICHIM TpajueHTi ceOebiHeH MeMOpaHa caHJayaapsl
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apKbUIBI TachIMAIJaHYBIH aiTanpl. Cy MOJEKyNalapblHBIH Tachl-MalJlaHy KbUIIamablFel [lyazeiin
3aHbIHA COWKEC aHBIKTAJIBIHAJIBI:
dV/dt=(P1—P2)/w, myunarer dV/dt - cy KeJeMiHiH TachIMalIIaHy KbULAAMIBIFBI, W = 8elon/

T or* -THIPAaBUKAIBIK KEJEPTi, - caHIay y3bIHIBIFL, T — OHBIH PaJHyChl, T|- CYIBIH TYTKBIPIBIFL.

AFr3anarbl CyJblH KaH TambIpiiapbl KaObIprajiapbl apKbUIbI ©TYIHAE CY3UIiC KYOBUIBICHIHBIH
aTKapaTblH POJIb YJIKEH, COHBIH apKAChIH/IA KEH TaTOJOTHSUIBIK ©3Tepic Ke3iHJe CY3UIiC YIIFasibl,
COHBIH ceOelHeH eHe iCiHe].

3. OcMmoc fen sxapThUlail ©TKI3ri MeMOpaHa apKbUIbl KOHLEHTPAIMSICHI KOl OPTalaH a3 opTara
Kapail cy MOJeKyJalapblHbIH TachIMaIIaHybIH alTagbsl. OCMOC IIBIH MOHIHAE Cy MOJIEKYJachl YIIiH
maddy3us KyObUTBICH JIeTl caHayFa 0ojanel, OyJI Ke3[e Cy MOJEKYJIachIHBIH KOHIIEHTPAILUSICH KOl
OpTaJiaH a3 opTara Kapail Ko3Faiybl OpbIH anajasl. OcMOC KOINTereH OMONOTHSUIBIK KYObUIBICTap YIIIH
YJIKEH MaHbI3bI 0ap. MbIcasbl, THIIOTOHIB EPTIHAUIEPAET] SPUTPOLUTTEPIIH TEMOIN31 OCHI KYOBLIBIC
ceOeOiHeH XKYpeIi.

4. NuniocTpanusijibIK MaTepuasl: KepMe, ciaaiarap.

5. Oneduerrep:

e Herisri:

Kogsanesa JI.B. Meauuunckas 6uodusuka: yued. mocooue.- Anmarsl: AKHYP, 2016. - 324 c.

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

3. Kycaunosa K. T. Meaununansix 6uodpusuka: oKy Kypaisl.- Anmatel: AKH¥P, 2016. - 238 6Ger.
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4. ®uzuka u ouodusuka: yueouux/B.d. Auronos, E.K. Ko3nosa, A.M Yepuslii.- 2-e u3f., ucnp.
u pom.- M.: ITDOTAP-Menua, 2014.- 472c.
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HIemiMiMeH Oachll IIbIFapyFa YChIHIBL. - AnMaTel: OBepo, 2014. - 192 Ger. c.
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1. UYymunosckux B.P., Kanunesa XK. A. TecTroBbie 3a1aHusi IO MEIUIIMHCKONW OMOIOTHYECKON
¢dusuke: yued. mocodue.- M3 PK; Men. yu-T Actana. - Kaparanna: UIT U3a-Bo "AkHyp",
2013.-200 ¢
2. Kamuesa XX.A. Meaununanslk Onodu3uka moHiHe apHaJIFaH TECTUTIK TallChpMaliap: OKy Kypasbl
— Kaparanzs! : )KK «Axayp», 2013x

3. KK Kyna6aes, XK. K. A6apaxmanoBa, M.A.Maxamb6etoBa, A.H.Ce3apik «Pusnka» Anmarsi-
«9Bepox» 2016 x
e  DIIEKTPOH/IBI 0ACHUTBIMIAD:

1. XKarkan6aeB XK.JK. buonorusibik pusuka. JlabopaTopusuibIK-IpaKTHKAIBIK cabakTap.
TexHonorusnap TecT-peHTHHT xyienep. — Anmartsl: «9Bepo» 2020x. -360 0.
https://elib.kz/ru/search/read_book/590/

2. MemuuuHanbK 6MopHU3UKa MEH MeITeXHUKaIap OOMbIHIIA Ta00paTOPHSIIBIK MPakTUKYM. OKY

kypansl./ Y.A.baitzak, K. K. Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
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3. K.K. Kynabaes, XK.JK. AGapaxmanoBa, M.A. MaxamberoBa, A.H. Ce13ab1K. MeTUIIMHAIIBIK
ouoduszuka «Papmanus» MaMaHAbIFbl CTYJCHTTEPIHE apHAJIFaH OKY Kypasibl AJIMaThl; DBepo,
2020 k. 212 6. https://elib.kz/ru/search/read book/309/

4. KotiuyoekoB b.K., AiitkenoBa A.A., bykees C., baimaramberosa ['.I". MeaunuHambIK KoHE
OMoJOTHSUTBIK (Pr3MKa HETi3epi: OKY Kippaibl/ — «9Bepo» Ocrackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. KoBaneBa. Menununckas 6nodusuka: yueoHoe mocooue (2-oe uzganue) — Anmatsr: W11

«M3pareasctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Uymunosckux B.P., Kanuesa JK.A. JlaGopaTopHBIii IPaKTUKYM T10
mucuuIuiiHe «MenunuHcKas onopusnkay: YuedHoe nocodue. — Kaparanma: U1
«3marensctBo AKHYP», — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971

. bakbliay cypakrapsl (Feedback kepi 0aitsianbichl):

. MeMOpaHabIH KaJIBINTHI KYHiHIH €3repyiHe TUTI3eTiH acepaepai TyCiHaip?

. buonorusuibik MemMOpaHaHbIH HET13T1 KbI3METI Hefe?

. MemOpaHnabIH JTHIAITIH O6JTIriHIH KaJbIHIBIFBIH KaJlall aHBIKTAN b1 ?

. MeMOpaHaHBIH OTIKI3TIIITIT )KOHE OHBIH MEMOpaHa YIIliH MaHbI3bI.

. MemOpaHaHBIH OTKI3TIIITITI.

. Cenkoc TachIMalnay, OHbIH MEXaHU3MI.

. Cenkoc TackIMalIayIbIH TYpIIepi.

~NOoO Ok WD —O

Ne 5 [lapic

1. TakbIpbIObI: buonoreHmman.

2. Makcarbl: CTyfeHTTepre TITIPKEHIC oCEpiHEH KO3yIblH Maiina OoJyblH, TBHIHBIIITHIK *KOHE
OpEKEeT MOTEHIIMAJIBI XKOHE OJIAPAbIH MOJIEKYJISPIIBIK MEXaHU3MIH TYCIHIIPY.

3. [lapic Te3ucrepi:

[ToTeHuman TepMHHI 9p TYpJIl ©PICTEPAIH, SIFHU AJIEKTPOCTAaTUKANIBIK, IPaBUTALUSIBIK T.O.
SHEpreTUKAIbIK KYHiH cunarray ylliH KOJIJaHbUIAThIH (U3UKAIBIK [1aMa. AJ OWONTEHIHA Jen
WINajgarbl, >KacyllaJarbl, TIpl ar3ajJarbl JJIEKTP OpICIH JKOHE COJl OpICTIH SHEPTUSCBHIH
CUMATTaMThIH IIaMaHbl aitansl. Tipi aF3amapiarbl yAepicTep »Kacylla MEH YINaaa 3JIeKTp
KO3Faylllbl KYIIIHIH, SFHU OQJIEKTPJIIK TOTEHUMAJAbIH Maiaa Oolybl apKachblHAA KYpE.l.
XKacymianelH OWONOTEHIMANBIHBIH ~ [IaMachl, OHBIH (U3UOJOTHSUIBIK KYHI MEH OHIaFrbl
METa0OIMKANIBIK YyIepicTepre Tikesned OaiIaHbICTBI OONATHIHABIKTAH, OJ KACYIIAHBIH KAaJBIITHI,
HEMece MaTOoJIOTHSIIBIK KYH1 ©3repiCTepiHIH KOPCETKImT 0oa amajsl.

Buonorenuuman nen, ar3aHblH €Ki HYKTE apalbIFbIHIAaFbl HEMece Kacyllla MeMOpaHaChIHBIH
K KOHE CBHIPTKHI OpTaNapbl apalbIFbIHIAFBl TOTCHIMAT AaWBIPHIMBIH aiTazpl. bromoTeHIman
TBHIHBIIITHIK JKOHE 9pEKeT Jien eKi Typre OemiHedi. THIHBIITHIK MOTEHIUAIBI JeT (PU3HOTOTUSIIBIK
Ko30araH Kyiaeri mMeMmMOpaHaHbIH 1IIKI OHE CBIPTKbI OpTajapbl apajblFbIHIAFbl, all OPEKET
MOTEHIMAJIBI JIeT, (U3MOJOTHUIIBIK KO3FaH KYHIeri coJ HYKTeNep apalbIFbIHAaFbl MOTEHIHANIAP
aNBIPBIMBIH AUTA/IBI.

buonoreHumanaplH maiiga 6oy MeXaHM3MIH TOJBIK Tajujay VIIiH, Oi3 anjasIMeH
MOTEHIMAJ/IBIH HEeT131H/1e KaHaal (u3nKa-XUMHUSITBIK KyObUTbICTAp KATKAHBIH, KOHE OHBIH [IaMachl
Here OaillaHbICTBI OOJATHIHIBIFBIH KapacThlpailblK. JKaimbel ke3 KenreH MOTeHIUaNAbIH maiina
OOJTYBIHBIH HETI3T1 MapThl, OPTaja MOHIAPABIH TapalybIHBIH Oip Kelki OoiMaybl Jem CaHaaibl.
[Taiina ©Oomy MexaHuW3MiHE OaliaHBICTBI NOTeHIHMANAAp: IUPQY3UUIBIK, (a3amblK  KoHE
MeMOpaHaJIbIK JIETeH TypJepre OeiHeIl:

1. JIuddy3usanslk MOTEHIMAN €Ki TYpii CYHBIK OpTaHbl Oein TypFaH  LIeKapaaarbl
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MOHJAPBIH ~ KO3FAIFBIITHIFBIHBIH OPTYPJi OonyblHaH maiina Gosaasl. MbIcalibl, BIABICTAFBl TY3
KBIIIKBUIBI €PTIHJICI OpTachlHaH Keyek (Tmopaisl) Oerer apKpuibl OesiHCIH nenik (1 cyper) skoHe
OHBIH CcOJ O6NiriHAe TY3 KBIIIKBUIBIHBIH MeJIIepi OH OeJiriHe CalbICTBIPFaHAa KeIl OOJICHIH.
Menmepiik albIpMaIIbIIBIK 9CEPIHEH CYTETl KOHE XJIOp MOHAPHI BIABICTHIH COJI OOIITIHEH OHBIH
oH Oeririne Kapail eteni. AMBIPMAIIBUIBIK JCT CaH KaFbIHAH OipJiK Y3bIHJBIKKA COMKEC KEeJETiH
mamaHbl aiTajel. Meicanbl, epTiHAiHIH Oip HYKTeciHaeri memepi 25% 6omnceH, an ogaH 10 cm
KAIIBIKTHIKTA JKaTKaH eKiHIII HyKTenxeri menmepi 5% Ooiica, OHJa MOIIEePIIiK ailbIpMaIIbUIbIK

C,-C, 25%-5% , %

mamacel: C ., = =2-— TeH Oonagel.
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1 cyper 2 cypet

Huddy3us KeUIaMIbIFGl  HOHIAPIBIH  KO3FAIFBIIITHIFBIMEH aHBIKTAIBIHABL. CyTeriHig
MOH/IapPBIHBIH KO3FAJFBIITHIFEl JKOFApbl OOMYybl ce0enTi, olap XJOp HOHJApbIH apTKa TacTarll,
BIBICTBIH OH Oedmirine OypeiH oTemi. CyTeri  HMOHIAPBIHBIH 3apsiabl OH TaHOAmbl  OOJYBI
callJapbIHaH BIABICTHIH OH YKaK 06Tl OH 3apsITaNbIN, all COJ JKaK OeNiriHIe OH 3apsATaplblH a3
OonmyblHaH HeMmece OoJMaybIHaH COJ kak Oeuiri Tepic 3apsiaranansl. Ocbliaiiiia naiiga 6oiaran
G Gy3usIIBIK TOTEHIUAIAAP albIPBIMBL  <OKBLIAAMY HOHIAPbI TEXKET, «0asy» MOHIApIbl YIeTe
KO3FalIbl.

byn kyObuibic maiiga OonFaH »JIEKTp ©piciHiH OarbIThl JU(QY3Us KYLIiHE Kapchl
OoFaHABIKTaH TG Y3USITBIK TOTCHIIHATIAP AUPBIMBIH TYIBIPBIIBL.

) . u-vRT C, .
On TenmepcoH TeHueyine coiikec: @ =———In— (1) epHeriMeH aHBIKTaJIa/IbI.
u+vnkF C,

MyHIaFel «U» - KaTHOHHBIH KBUIJAMJBIFBI, «V» - AHUOHHBIH OJKBULAaMIBIFBI, «R» - ra3
TypakThIchl, «T» - aOCOMIOTTI TeMIepaTypa, «n» - HOHHBIH BajeTTuliri, «F» - ®apaneit canbl, «Ci»
— nud@y3usHblH ~ OacTamaThlH  aliMarblHAAFbl MOHHBIH Meuepi, «Cz» -  nudQy3usHbIH
asIKTaJlaThlH alMarbIHJIAFbl MOHHBIH Meepi. byn epHekreH nudQy3usuIbIK MOTEHIUAIIBIH
aMachl ~ KaTMOH MEH aHWOHHBIH  KO3FaJFBIIITHIKTAPBIHBIH aHBIPMANIBUIBIFBIHA, OJIAP.IBIH
MeJIepiHe Tikenel OailnaHbICTHUIBIFEI Oaiikanaisl. Erep KaTMOH MEH aHMOHHBIH S KbUILIAMIIBIFBI
TeH 0oJica, HEMece MOJIIEePIiK albIpMambUIBIK OoiMaca, oHAAa IU(PPY3UITBIK MOTCHITHAIIBIH
[1aMachl HOJIb OOJAbI.

buonorusuiplk  Kkyienepae  NOTEHUMANANBIH OyJl  Typl HETI3IHEH  >KacylIaHbIH
MEXaHUKAIBIK TYpJAE 3aKbIMAATybl Ke3iHae Oaiikanmanpl. Byn ke3ne MOHIApABIH 3aKbIMIalFaH
aliMaKkTaH 3aKbIMJAJIMaraH aiMakKka Kapa nuddys3uscel OalKamabl.

2. MemOpaHanblK HOTEHUMANABl  AU(DQY3UIIBIK NOTEHIMANIBIH  AepOec Typl jaemn
KapacTteipyFa Oosanbl. JKorapbela KapacThIphUIFaH MBICATAAFbl KeyeK 0ereTTi, KaTHOHIApAbl FaHa
©TKI3€TiH )KapThUIail ©TKI3riI MeMOpaHaMeH aybICThIPAUbIK
(2 cyper) . byn xarmaiima mMeMOpaHa apKbpUIBI aHUOHAAP TINTEH OTE aJMaiabl, ojiap YIIiH
MeMOpaHa >kaObIK, BIIBICTBIH OH JKaFbIHA TEK CYTeri MOHAAphl FaHa eTedi. basy MOHTapIbIH
KeutmaMaeiFel  v=0  OomraHgeikTaH (1)  TeHmey Hepucr  Tenneyine — aifHamaspbr:
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RT, C
p=——"ln—L ).
nF C,

3. ®azanplK NOTEHIMANIAP apallacHaThiH eki (a3anblk Kyiizeri 3arTap meKapachlHIa
(Cynmarpl DJIGKTPOJUT epTIHAICI MeH Mai) maiijga Oosanbl. MbIcanbl, aHUOHFAa CaJbICTBIPFAH]IA
KaTHOHJap MalJIbl OpTa/a JKaKChl epUTiH 00JIca, OHJIA OJ1 MaMJIbl OPTaHbI CyJIbl OpTara KaparaHia
OH 3apAATANIBL.

MewmOGapaHalblK MOTEHIMAIABIH Haiia 60aybl Typasbl ajdfallksl TeOpUsHbl bepHTeiin
yeoiHabl. An XomkkuH, Xakcnu ckoHe Katmrap Toxipube apKbpUIbl — TEKCepill JYpPBICTHIFBIH
noneneni. byn raneivaap OMONOTEHIMAIABIH Maiia G0TybIHAA HOH/IBIK allbIpMAILIBIIBIKTEIH YIKEH
KBI3BIMET aTKapaThIHBIFBIH, HOHAAPABIH JKacyllla MEH OHBI KOpIIaraH OpTaja Tapajly MEeXaHH3Mi
TypaJibl HErir3i ujesuiapipl YCbiHAbL. byl Teopusira coilkec THIHBIITBHIK MEH OPEKeT MOTEHIHAJIbI
MeMOpaHaibIK Typre »xataasl. OHBIH maiiaa OOMybIHBIH HETi3ri cebedi xacyma MeMOpaHaCHIHBIH
MOHJAap/bl TaHJAN OTKI3y OCEpiHEH JKACYIIAHBIH 1l MEH CBIPTKbI OpTajapblHIaFbl MOHIAP/bIH
Tapajxybl op TYpJii OOJybIHAaH >KOHE OHBI OCNCeHIII TachIMalay apKbUIbl YCTal TYPYbIHAH
Oonaznpl. 3epTTeyiiep Kalauid MEH HAaTpU MOHAAPbI JKAcYIIaHBIH 1IIKI )KOHE CHIPKbI OpTajlapbIHJIA
Tapaiysl 9p TYPJi OONATBIHABIFBIH AdJenAe oThip. OHbI OMOMOTEHIMANIBIH Maiaa OOMyBIHBIH €H
Heri3ri ce0ebiniH Oipi periHme KapacTbipaabl. CBIPTKBI OpTara CalbICThIpFaHAa Kajduil HOHBI
xacyma imiazne 20-40 ece xem Oomaapl. Al KepiCiHIIE )Kacyllla apaiblK CBIPTKBI OpTazia HaTpUi
HMOHBIHBIH MOJIIIEpi, imKi opTara caimsicThipFanaa 10-20 ece ker O0onaasl. Kanuit noHIapbIHBIH OH
3apsiATaphl JKacylla iMiHAEri OpraHMWKaiIblK aHHMOHJApPMEH (acmaparuH, yKCYC, MUPOXY3iM T.0.)
KOMBLIBII (KOMIIEHCALMUIAHBII), OpTa 3JIEKTpiK Oeiftapamn Kyiire eHenl. XO0JKKUH, XaKCIIH KoHE
Karu TeopusutapeiHa colikec Ko30araH Kyijeri memOpaHa HEri3iHEH Kaluil MOHJApblH FaHa
oTKi3enl. Memmiepiik — aibIpMalIbUIBIK CalJapblHAaH Kaluid HMOHJApbl CBIPTKBI OpTara Kapaii
TachIMJIZIAaHA IbI, all HATPUH HMOHIApbl MeMOpaHa apKbUIBl ©TE alMaiJIbl, OCHIHBIH CallapbIHAH
MeMOpaHaHBIH CBIPKbI O€Ti OH, immKi Oeri Tepic 3apsaranaasl. ChIpTKbl OpTara ©TKEH Kalui
HWOHJIapbl COJI OpTaJarbl OH 3apsATapMEH KOCBUIBIII OpPTaHbl OH 3apsaranapl. Kannii moHzapsl
e31MeH Oipre OH 3apsATap/blH Oipa3 OeJiriH aja KeTei, COHbIH cajlapblHaH MeMOpaHaHbIH 1IIKi
Oeri Tepic 3apsaranblHaAbl. byn ynepic MOHAApAbIH arblHbIHA JWHAMUKAJIBIK TeHe - TEHIIK
OpHaFaHFa JIeHiH Xypenul.

Erep THIHBIIITHIK TOTEHIMAIB KMl MOHAAPBIHBIH IMTOILIaA3MalaH CHIPTKBI OpTara Kapan
OarbITTaNFaH qUQdy3us ocepiHEeH JeN KapacTbIpca, OHJA THIHBIIITHIK MOTEHIIMAIBIHBIH I1aMachlH
HepHcT TeHneyiHeH aHBIKTayFa Ooiajbl:

= ﬂ In ﬁ (3)’
nF [K]
myHaarbl [K]i, [K]e — »acymanbiH iIKi MEH CHIPKBI OpTalapIarbl KAIMH HOHIAPBIHBIH MeJIIIEpi.
HepHer TeHmeyl apKbubl OpTYpiIi JKacyliajgap YIIH €CENTeNIHIeH TOTCHIHAIIApP aWbIPBIMBI,
TOXipHOE apKbUIbI aHBIKTAJIFAaH MOHIHE JKaKbIH OOJIBI.

Kyprizinren  ToxipuOenep apKbUIbl OWOMOTCHIMANABIH Taiga OONYBIHBIH KWK
MEXaHU3Ml TOJBIFbIMEH JoseneHaAl. CBIPTKBI OpTajarbl Kajduil MeJIIepiH YIJKEeH IIamaja
©3repTKeH/ie MOTEeHIUan IaMachkl (3) epHEKKe colikec e3repeal, al  Oyjl opranapAarbl Kajauil
MeJIIepiH Oip/Jei eTin aaFaHaa THIHBIIITHIK TOTEHIIMATBIHBIH [IaMaChl HOJITE TeH OOJIIbI.

Jlom >Kypri3iireH 3eprreyiep MeMOpaHaHBIH a3 MeJIIep/e HAaTPUH MEH XJIOp HMOHAApbIHIA
OTKi3eTiHIH KepceTTi. Omail 60sca THIHBIIITHIK NOTEHIIMAIBl OCHI YII MOH JU(PQY3UACH dcepiHEH
naiiga Oonaxel. CoHbIMEH MeMOpaHaarbl THIHBINTHIK moTeHmuanbiHel K, Na©  xome CI°
MOHJApBIHBIH KeMeriMeH mnaiina 6omansl. OHblH mamacel ['onpaman-XomkkuH- Karti Tenaeyi
apKbUIbl aHBIKTAJIBIHA/IBI:
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¢:ﬂ|n PK[K]| +PNa[Na']i +PCI[CI]e (4)
nF P [K], +Py[Na], + P, [Cl], |
myHIarel Pk, Pna, Pcl - MemMOpananbiH noHaapabl oTki3rimTik kodddumnuenti, [K], [Na] xone [CI]
HMOHJAP/IbIH JKacyIa imiHjaeri (1) JKoHe ChIPTHIHIAFHI (€) MeJIepi.

XomxkuH xoHe Katiy monimeTtepi 60ibIHIIA, KaJbMap aKCOHBIHBIH THIHBIIITHIK KYH1 YIIiH
OTKIIITIMTIK KO3((HUIIMEHTTEPIHIH apa KaTHACHI

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

ChIpTKBI (aKTOpNIAABIH OCEPIHEH jKacylla KO3FaH KYWre KeIleai, MYHBI KacyIlaHbIH
TiTIipKeHAIprimTepre OepreH xayalObl Jen KaparaH jkeH. JKacyma MeMOpaHachIHBIH — JJICKTPIIIK
KYHIHIH, COHBIH IIIHIE MOTCHIMAIAAP aWBIPBIMBIHBIH  ©3TepYiH KaCyIIaHBbIH KO3YBIHBIH 0acThI
Oenrici peTiHae ChlHANAIbl. OPEKET MOTCHIUAIBIHBIH Ka3ipri 3aMaHFbl TEOPHUSCHL: Kacyllla apajibiK
MOTCHIMAIIAPABl  Oypy, MeMOpaHaIarbl KEepHEYI TYpPaKTaHABIPY, PaIHMOU30TONTAPABI KOJIIAHY
CHUSKTBI T.0. 9JIicTep HETi3iHae Taiiaa OOk

1938 sxputet Koyn men Keprtuc Ko3y Ke3iHae »xacyla MeMOpaHACBHIHBIH — AJIEKTPIIIK
OTKI3TIIITITIHIH a3 yaKbIT apajbIFbIHA KYPT apTaHbIHBIH aHBIKTAIbl. Bys1 Ke3aepi nuTomnia3Manbig
XKanmmbl Keneprici  esrepmereH. Ko3y kesiHzeri KeaepriHiH KeMmyiH MeMOpaHaHbBIH — KeiOip
MOHJAp/Abl OTKi3yiHIH apTybIMEH FaHa TYCIHAipyre Oosajpl, oyaii AEWUTIHIMI3 3apsATapAbl TEK
MOHJIap FaHa TaChIMANIAM/IbI, )l oJlap KEACPTiHIH KeMYiHe TiKeJNeH bIKIall eTei.

Pk :Pna:Pci=1:20:0,45 Ten OosraH, aJl TRIHBIIITHIK Kyi1e Oys1 kepceTkinr Pk : Pna: Pci
=1:0.04:0,45 OonareH. Omaii 6oiica, K03y (ha3ackl Ke3iHae XJI0p MEH Kl MOHIAPBIH OTKI3Y
Topexeci esrepMei i, ain HaTpui ymiH oyt mama 500 ece apTajbl.

4. NamocTpanusjibIK MaTepuas: KopMe, ciaiarap.
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— Kaparanas! : )KK «Axayp», 2013x

3. KK Kyna6aes, . K. A6apaxmanoBa, M.A.Maxamb6etoBa, A.H.Ce3apik «Pusnka» Anmarsl-

1.

N

w

I

«9Bepo» 2016 x

e  DJEeKTPOHIbI OachUIBIMAAP:

Karkan6aes XK. buonorussik ¢pusnka. JIabopaTopusIbIK-TIPAKTUKAIIBIK cabaKTap.

TexHonorusmap TecT-peHTHHT Xyiienep. — Anmartsl: «9Bepo» 2020x. -360 0.

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

. MeaunuHaneiKk Onopu3nka MeH MeITeXHUKaIap OONBIHIIA TA00PATOPHSUIIBIK TPAKTHKYM. OKY
kypanbl./ Y.A.baitzak, K. K. Kyna6aes. — Anmatsr: «9Bepo» 2020xk. -304 0.
https://elib.kz/ru/search/read_book/51/

. K. K. Kyna6aes, JK.JK. AGapaxmanoBa, M.A. MaxamberoBa, A.H. Cp131b1K. MeTUIIMHAIIBIK
onodusuka «PapManus» MaMaH]IbIFbl CTYICHTTEPIHE apHAIIFaH OKY KYpasibl AJIMaThl; DBEpO,
2020 k. 212 6. https://elib.kz/ru/search/read_book/309/

. KoituybexoB b.K., AiitkenoBa A.A., bykees C., banmaramberosa I'.I". MeaumumHaibIK KoHe
OHOJIOTUUIIBIK (PM3HKA HETI3/Iepi: OKY KIhpalbl/ — «9Bepo» 6cmackl, Anmatsr: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

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

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

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

. bakbliay cypakrapsl (Feedback kepi 0aitsianbichl):

1. buomeMmOpaHamarbl TOTEHIHAIIBIH TYpJepi, OJIPAAbIH TMaina 0oy MeXaHU3MJIEpiH
Tycinaip?

2. THIHBIITHIK MOTEHIIMABI, OJ1 Kajai maiaa 00a161?

3. Tompaman — Xomxkun — Karti Tenaeyin tycinmip?

4. OpekeT NMOTEHLHMaJbl, 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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