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Ne 1 Cabak

1. TakspipbiObi: Nel xymbic. KT Tipkeyain Herisri Tociiaepi.

2. MakcaTbl: DjeKTpoKapIuOorpadThiH KYPhUIBICHIH, )KYMbIC 1CTEY HIPUHIUIIIH OKBITY.

3. OkbITy MiHaerTepi: JKypek KUBIpbUIFaH Ke3[e aaaM JeHECiHiH OeTiMeH Tapaiblll OTHIPATHIH

UIEKTPJIIK MOTEHIMAIAAP/IbIH ©3rePICiH AIEKTPOKAPANOrpaMMa TYPIHJE kKa3y bl YHpeTy.

4. TakpIpBINTHIH HETI3ri CypaKTaphl:
DIEKTPIIK TUTIONb, JIEKTP Opici JereHiMi3 He?
DOWHTXOBEH TCOPHUSCHIHBIH (PU3HUKAIBIK Heri31 Hene?
DnexTpokapanorpad Kanai skymbic icTeiui?
Bekrop-kapauorpamma nereHimis He ?
ITonnin conrbl OH KoJI KeTKi3y YHIiH OKBITYAbIH Heri3ri ¢opmanapsl / amicrepi /
TeXHOJIOTHUSIJIAPBI. KYIITACBINT YMBIC JKacay.
IHIonai OH Kou xeTKi3y AeHreliiH 0arajayra apHaJraH 0aKbLIay TypJiepi: aybl3lia cypay
Oul1ey JKYMBICTAPBIHA KAXKeTTi KypaJa-Ka0aAbIKTap:
Onexrpokapauorpad.
DnekTpoarap.
XKepMmeH kalFacThIPFbILI KaOeb.
DnekTopoaTapabl OEKITEeTiH acnanTap.
e KOHIBIPFBIHBIH KaJIIbI CHIATTAMACHI

bip apuanst OKIT — 07 «AKCHUOH» snextpokapauorpad — Oy Tepmobacy MexaHH3M
KOMEriMeH TepMOpEaKTUBTI Kara3 JieHTacbiHa OKI'-Hbl Tipkeyre apHajfaH >KbUDKbIMAJbl —Kypai.
OnexkTpokapauorpad aaaMHbBIH KYPEK KaH — TaMblpiap dKyileciH nuarHoctukanaypaa skoHe OKI
keckiHiH [I9BM nucruiediine KOpBITBIHIbLUIAYFA, >KYPEK OWOMOTEHIMANbIH TIPKEYIl eJIeyre
apHasiFad Kypan. DK keMeriMeH KapJHOJOTHUSJIBIK TapMakTapAbl KOJIMEH >KOHE aBTOMATThl TYp/e
Tipkeyre Ooiaabl. ABTOMATThl TIpKeyle KapAHOrpadUsIblK TapMaKTapAblH Y3aKTBIFbl 3,5 CEKyHI
OomatelH Oip apHa HeMece YII apHa OoibIHIIA Karasfa Tycipedl (ym apHa OoibiHmIa Tek DK
mbiFbicbIHaFbl [I9BM — ne karasra tycipiieni). OHbIH CBIPTKbBI KOpiHicl MeH Oackapy xyienepi 1-
CYpETTe KOPCETIIreH.
1. 7Kazy kara3bIH OpHaJacThIPAThIH OOIKTIH KaKIIaFbl.
2. aKKyMyJsTOp OaTapesiChIHBIH pa3psiATary

o ablrowbdpE

Eanl A

A

'g‘-‘_‘ 7 WHJIUKATOPBI.
( i I/ 3. akkymynaTop OaTapeschIHBIH 3apaATany
< ) HHIUKATOPBI.
( R AKCMQ"‘H;‘"‘ 4. «APTBIK KYKTEME TYCY» HHIUKATOPBI.
‘ ' 1 bl 5. «Kocy—axbIpary» TETIri.
i 6. CyibIK KpUCTAJIIBI HHANKATOPBI.
\ 7. 1,10, 1, aVR , aVL Avf V1 — V6 tapmakrapbi
1 SMEKTPOKAPAVONPA® Typa Ti30eKTeil Kocy TeTiri.
- 4 _ OKIT-07 18, 3K,V6 — VI, Avf avR , Avl, I, 1I, |
TapMaKTapblH Kepi Ti30€KTel »oHe YII apHaHbI
[10 A 25 [ F 080 aval = ‘ KOCY TETIri.
S 9. «@UJIBTPy cysrinepai Kocy TeTiri.

e /@ oo 0) @ @ - | 10. «>O<» THIHBIITAHABIPYABI OACKapy TETITI.
/ ,Am/mv mm/e, >o w/vmp < P‘“"—A“f"" rmk/c on )i
| . L 11 «mm/s»y  ka3y  KarasbIHBIH - KBULAAMIBIFBIH
cyper gl e A I S B M \ i
P o\ A | Y ayBICTHIPBIN KOCY TETiri.
. 12. «mm/V»  Cce3rimTiKTI aybICTBIPBIT  KOCKBIII
13. « ¥ » DKI ka3y >K0JIbIH TOMEH BIFBICTBIPY TETIrl.
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14. « A » DKIT xa3y >K0JIbIH KOFaphl BIFBICTBIPY JKOHE KOMITBIOTEPMEH OailIaHBICTBIPY TETIT.

e Kypauasl :KyMbICKA 1aiibIHAY
1. TapmakTap Kabeni CBIMAAPBIHBIH KOCBUTY pPETTepi MbIHA TOMEHJETiell Ooiybl Kepek.
Tapmaxkrap kaOemiHiH HayKac ACHECIHIET1 OpHAIACYhI )KOHE JIEKTPOATTAP/IBIH KOJIFa OCKITy yirici 2 —
CYpETTE KOPCETIIreH.

2 - cyper

- ""CA

o Keyne asekTpoarapsnl.

Keyne snexrpoarapbin 1946 xpuibl BUbcoH oinnar TamkaH. Buibcon OIpiKKeH 1eKmpoobl —
nHIUGGEPEHTTIK JJIEKTPOJl peTiHae Koimanbuiaabl. OJ OH JKOHE COJI KOJJIApIbIH, COJ  asSKThIH
AIEKTPOIBIH KEJEPTi apKbUIbI KOCKAaH Ke3Jie Ty3UIeIi. byl aleKTpoAThIH NOoTeHIMaIbI mamMaMeH 0-re TeH
YKOHE OJ1 TAIbBAHOMETPIIH TEPIC AJIEKTPOIbIHA KOChIIAAbI. beliceH 1l 37IeKTpo1 KeyIe KybICHIHBIH aJIJIbIHFbI
OCTIHIH opTYPJIi HYKTEJIEPIH/Ie OPHATIACTHIPHLIA/IBI )KOHE OHBI TAIbBAHOMETP/IIH OH IMOITFOCIHE KOCAIBI.

byJ1 anekrponarap OipikkeH BHIIBCOH 2EKTPOIBI MEH aJJaMHBIH KEY/IC KyBICHIHBIH aJIIbIHFbI oeriHe
OPHAJIACTBIPBUFAH OSJICEH]Tl AITEKTPOATHIH apaCEIH/IAF b MOTCHIIMANAP aBIPEIMBIH AHBIKTANIBL.

Bip momocTi keyze 37aeKTpoATaphl V apriMeH TaHOadaHaabl. Keyue mibIKmanapeiHbIH, caHbl — 6
(V1—Vs) (2-cyper).

V/1- 6encen 11 AIIEKTPOT TOC CYMEKTIH OH JKakK *KUCTIHE, TOPTIHIII KaOblpea apaibIFbIHIA OPHAIACAIEL.

V/2- OerceH Il AIEeKTPO;I TOPTIHIII KaObipea apalbIFbIH/IA, TOC CYWEKTIH COJI )KUET1HEe OpHAIACThIPBIIAIbI.

V3 - Gencenai arekTpos Vi MeH Va4 apachlH KOCAThIH TY3Y/IIH OpTachIHA OpHAIacabl.

Vy- Oencenmi 3eKTpo OeciHIm KaObIpFa apalibIFbIHIA, COJI OyFaHa OPTANIBIK CHI3BIFBIHBIH OOWBIH/IA

OpHAaJIaCaIpl.

Vs- Gencenil 37eKTpo1 OeciHI KaObIpra apajibIFbIHIA, alJIbHFBI COJI KOJTHIK aCThl ChI3BIKTHIH OOMBIHIIA
OpHAJIacaIbl.

V- OenceHmi aekTpon OeciHil KaObIpFa apasibIFbIHAA, OPTaHFBI COJ KOJTHIK aCThl CHI3BIFBIH/A
OpHaJIaca/pl.

Kb3bUT (R) — oH Koura (O.K.) Galimanassr;

capsl (L) — con konra (C.K.) Oaiinanassr;

kapa (N) — oH asikka (O.A.) GaiimaHambr;

xacwll (F) — com asikka (C.A.) Gaitmanampr;

aK — KbI3bU1 (V1) TOPTIHII KaObIpFaFa KeyJCeHIH OH >KaFblHa;

aK — capsl (V2) TepTiHII KaObIpFa apalibIFbIHA KEYICHIH COJI KaFbIHa;

aK — kacwla (V3) Oecinini KaObIpFaHbIH V2 MEH V4 OpTachIHa;

aK — KoHbIp (V4) OeciHili KaObIpFa OpTackIHA COJI JKAaKKa Kapaii;

aK — kapa (Vs) V4 rieH Ve 271eKTpoaTap apaibIFbIHBIH COJ KaFbIHa;

aK — KynTiH (Ve) KOJABIH acThiHA V4 JICHTeiliHE;

TeIHBIITAaHABIPY KHOTIKACKIH «>0<)» - xaraaiibiHa KenTipy kepek. MHaukarop mamsl «Pa3psmn»
Kachll TYC OOJIBITT KaHy KepeK. JnekTponarap aypbic KocbuimaraH xarmaiina «IIEPEIPY3KA»
uHaukaTop mmaMbl skaHagpl. «[ITYCK» Teririn OackaH Ke3ae >ka3y KOHABIPFBICHI OpHAThUIMAFaH
Karmanaa ApIObICTHIK curHal xoHe «ABAPUS» koceumanel. DKIT — Hel Tipkey kesinae «PA3PSAJ»
MH/IMKATOp IIaMbl KbI3bLI TYCIIEH XaHbIN Typca DK- HbIH KOpeKTeHIipy O6IiriH elripin, akyMyJIsaTop
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OaTapesiChlH 3apsATay KEpek.
OK — HBIH TOMEH IET1 KYMBIC TOPTIO1 aBTOMATTHI TYP/I€ KOChUIA IBI.
cesrimrik 10 MmM/MB;
ABTOMATTHI JKYMBIC PETi;
JKa3y TACMACKIHBIH JKbUIIAMIBIFBI 25MM/C;
THIHBIIITAHIBIPFBIIT KOCHLIFaH,
GWIBTp emIipiiireH;
KKK (kypekTiH xKublpbuly sxuiniri) kepcetyi 000;

9YBCTBUTENBHOCTh CKOPOCTh HCcC

AR s R

10 A 25 | € - 000 **x

PeXUM pabOThI YCIIOKOEHHE buasTp OTBEIEHHSI

3 - cyper

e JKyMBICTBIH OPBIHAAJY peTi:

1. ABTOMATTBI pe:kuM/Ie KYMBbIC icTey YlIiH:

e «0O<y» TeririH Oachll, THIHBIIUTAHIBIPFRIIITH o1Iipy Kepek. Wnaukaropiarel «<d» Geinri,
«—» Oenriciie aybICabl;

o IIYCK/CTOIl» Teririn ©Oacwin, OKI' — HbI Tipkeyni Kocy kepek. Munukatopna YCC
koepcetkiminge «IKI» xazyel maiina Oomaasl. DK — HBIH sxageiHga cuHXpoHAbl KT
asbuiaael. DK —abl jxa3y conpinaa nnaukaropaa YCC xananet aa xkeserimed I, 11, 111, aVR,
aVL, aVF, V1 - V6 tapmakTapbIH OaChII IIBIFapaIbl.

e Mywmkinaik Oonmarad karmaiina «[IYCK/CTOID» Tteririn kaiita 0acy apKbUIbl, OachIm
HIBIFApY bl TOKTATyFa 0o1abl.

2. Y1 apHa 0oiibIHIIA TipKeyal AaBTOMATTHI PesKHM/Ie ’KYMBbIC icTey YIIiH:

e «0O<» TertiriH 0achll, THIHBIUTAHABIPFRIIITHI OIIIpy Kepek. Muaukartopnarsl « €» Oenri,
«—» Oenricine aybIcaibl;

® ««—» TeTIriH 0achll, aBTOMATTHl peXHMMJE YII apHa OOWBIHIIA TIpKeydl TaHJay Kepek.
WNunukatopaarsl «***y 6enri, «3K» xka3yra aybicaibl;

o IYCK/CTOII» Tertirin ©Oacein, OKI' — Hbl Tipkeyai Kocy kepek. Mumukaropma UYCC
kepcetkimiaae «IKI» ka3ybl maima Oomamel. DK — HBIH skampiHga cuHXpoHABl OKI
xa3putagel. DKI —Hbl %ka3y coHbinaa naaukatopaa YCC xanazas! na keserimed tontar I - I,
aVR - aVF, V1 — V3, V4 — V6 tapmakTapblH 0achIIl IIbIFapabl.

3. OKT'- HbI TipKey/i KOJIMEH 5KYMBbIC icTey YIUiH:

e «0O<» Teririn Oachll, THIHBIUTAHABIPFBIITH OLIIPY KepeK. MHaukatopaarst «| <« Gerl,
«—» OenriciHe aybICa/bl;

® «—» TeTirin Oackmn, [-1mi TapMakThl Kocy kepek. MuaukaTopaarsl «***y Genri «I» Oenrire,
«A» apri «P» opriHe aybIcabl;

o IYCK/CTOIIl» Teririn Oackanga Oipmama QRS Tic KomIuiekcTepi TipKeNmiHEsi.
«TYCK/CTOII» Teririn Kaiita OackaHAa TipKkey TOKTaThUIaAbl. TapMmakTaplbl TipKey
coHbiHia nHaUKaropaa UCC xaHa bl )KOHE TePMOKaFasfa TipKeTiHe/Il;

® Ka3y CBI3BIFBIHBIH JKOFaphl HEMECe TOMEH aybITKYbIH « A » Hemece « 'V » TeTiKTepiH Oachlir
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TYPHIT 5Ka3y CBI3BIFBIH KAIIBIHA KENTipyre 00Iabr;
® «—» TETIriH Oackln, kapauorpadusuiblk TapmakTapasl keserimen I, 11, 111, aVR, aVL, aVF,
V1, V2, V3, V4, V5, V6 Koc. «—» TeTiriH 0OackaHIa, TapMaKTapbl TIpKey KepiciHIe
KOCBLIQ/IbI. ;
Camainbr OKI »xa3ybIH any YIIiH, HAyKac THIHBIII )KOHE €PKiH, bIHFAMIIBI JKaF1an1a 00Iysl THIC.
OKT a3y kesinzae Haykac DK — re ’xaHacnay Tuic.
OKI' — HBI TipKey Ke3iHAeri CUTHAJIFa alHBIMAJIBl TOKTBIH OCEPIHEH OOJIAThIH IMEPHUOATHIK
cuH(]a3anbIK CUTHAT KOChUIa Ibl. BoJFaH aybITKymapAbIH TYpJIEepiH KaJlblHa KeNTIpy YIUiH:
- «DOWJIBTP» Tteririn Oackln, peXeKTOpJbl GUIBTPIH KOCYy Kepek. MHIuKaTopaarbl «-» OenriHiH
opHbIHa «C» opri naiina 6oaapl.
- HayKac 3JIeKTPOJTapbl MeH Kabelb ChIMIApbIHBIH AYPBICTHIFBIH TEKCEPY KEPEK.
- JJIEKTPOATAPIBIH HAyKac TEPiCiIMEH OailIaHBICYBIHBIH CAITaChIH TEKCEPY KepeK.
- BIIC mHypbIHBIH BUIKACHIH alHBIMAIIbI TOK KO31HE ayBICTBIPY KEpEK.
- «®UJIBTP» Teririn 6acklm, GUIBTPALI KOCY KEpeK.
- HayKac OpHBIH 0ackKa >Kepre aybICThIpYy KepekK.
AybITKyapabl OOABIpMaYy YIIiH:
- HAYKACTBI O©TE BIHFANMIIBI )KEPre ayBICTHIPHIIN JKOHE OFaH epKIH JKaTyFa MYMKIHJIIK jkacay Kepek.
- «OUJIbTP» Teririn Oackim, wHAUKaTopaa «T» opmi maiima Oonranmia Hemece «DUJIBTPy»
TeTiriMeH Oipre 6acein, nuHaukaropaa «F» opmi nmaitna 6onranma QUIBTPAL KOCY Kepek.
- HayKacka OipHellle MUHYT JIeM allyFa MYMKIHJIIK kacay Kepek.
® DJIeKTPOKAPANOrpadpThIH Aepldec KOMIBbIOTEPMEH OIPiKKeH *KYMbICHI
Jepbec  kxommblOTEpre  KOMMAKT  AMCKIAETI
OKHO OTOOpPaXKEHUsI .
piiGpanssix oaesenii KL OaFgapiIaMaMeH KaMTaMachl3 Tyl OpHary.

KOMaH/iHas CTPOKa

CIposARppARE _ ) 1. BarapapaamaHbIH KYPbLIBIMbI
J Hepbec kommbrotepaeri ECG  Oymachin
T T | ambm,  ECG.exe. (albIHBIH ~ KOMeriMeH

| Oarmapnamanbsl Kocy Kepek. JlepOec KOMIBIOTED
| okpamsiHma 4 — cyperre kepcerinrenaeit ECG
OarmapiiaMachlHBIH —~ Tepe3ecl maiiga  OoJsabl.
|| Koraprpl xaFblHJa KOMaHJAIBIK JKOHE »KarJal
KOJBI  TOMEHJE  JKYMBICTBIK  KOMaHjajap
opHanackaH. Tepe3eHiH Herisri aitmarbeiHaa DK —
HBIH TaHJAIN ajfaH TapMaKTAPBIHBIH KECKiHI OPBIH
anapl.
Karnaii YKOJIBIH/IA OpHaTBbUIFaH OKI'
napaMeTpliepiHiH aKnapaTbl OpHaIacaIbl.

2 - cesrimTik «Macirad;

4 — cyper - TaHjan ansigran Tapmak «Kon-Boy;

- XKazy XbUAaMABIFBI «CKOPOCTHY;
- (QuabTpAEpAIH KOCHUIYHI.

OKI' —HBIH Tipkey napaMerpiiepiH Ma3ip OoiibiHIIa « VW) TETiriH Oachlll Tepe3eaeri Calkec
napameTpIiepiH e3repTyre 001abl.

Komannmaneix sxonnery  Tetikrepi: «llanment», «Hactpoiikuy, «l[lomomby. «llammeHT»
koMangacel «Haiitu mammenrta», «lledats», «Hactpoiika mnpunTepa», «Exity» komanga
KypaymbutapbiHad Typanbl. «[larment/Halitn mamuenTa» komaHaackl OOWBIHIIA HayKac Typaibl
aKmapaTThl CHTri3y HeMmece o3repTy YuIH Ttepese ambiiansl. «[lanment/Ileyats» — KOMaHZachl
KazpUIMaraH Kapauorpamma OenceHai Oonmaiinbl. «[larmuent/Hactpoiika mpuHTEpa» KOMaHIAChI
OoiibIHIIa Oachlll IIBIFApy CTaHIAPTTHl Tepeseci ambuiaasl. «Hactpoiiku/IlapameTpbl» KOMaHAACHI
OolipIiHIIIA cyX0aT Tepe3e amibliafbl, OHJa KOochIMIa Mazipiep «Bribop mopray, «ABTO3arpyskay,
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«[Teuatp» xore «OK», «OT™MeHay, «[I[pUMEHUTH» TETIKTEPi OpHATIACAIBI.
e DJjleKTpoKapauorpa@ThbiH aepodec KOMINbIOTEPre KOChLIYbI
Onekrpokapauorpad aepdec kommbitorepre COM mopteiHa RS232  cranmapTTtel Moaem
kabeniMeH kommbrorepre Kocbuiaabl. ECG.exe. ¢aiin kemeriMeH nepOec KOMIBIOTEPMEH OaiyIaHbICThI
Oargapiamanbl Kockanaa « K1 » 6armapiaMachIHbIH Tepe3ect alllbuiajbl.
e Haykac Typajibl MaJIiMeTTi eHri3y
«[Tanment/HaliTn manueHTa KOMaHIachl OOMBIHIIIA HAYKAC Typajbl aKNapaTThl €HTi3y HEMece
e3repTy JKOHE KapJuorpamma a3y YIIiH cyx0ar tepe3eciH amry kepek. «Haiitu mamuenta» cyx0at
Tepe3eci 5 — cyperTe KopCceTiireH.

EE G MR M S [\ NV oV N> A NLY NN ALM A | 'al
[, ]]
P arinua Mma, Ouecrso | Rarapowa. [ Non | Hoswi
Merposa K&, 12.05.1976 Ken +.1.0
Wearosa B.A. 23.02.1933 Hen Mon
Cunopos H.C. 01.12.2005 b LaTa posasHHA Maraerure
Mecto poswaenus
Aapec
Tensdwon Soangns
oK
Ceanct! usmepeHi
e | Dara Epers | Onurenshocte, © T—
OTRpETE OTEPEME M3 Pafina

BEESE !
| [ = | |

«HoBbIil» TeTiriH 6ackaHaa HayKac Typallbl aKHmapaTThl €HrI3eTiH (6-cypeTTe KepceTuIreHaen)
cyx0at Tepeseci albuIabl.

Tepeseneri «®.1.0» xa3yblHa Kypcop/ibl OpHATHIN, HAYKACTBIH aTbl — OHIH €HI13y Kepek.
Tepeszeneri «lomn» ska3yblHa Kypcopbl OpHATBII, («MYX» HEMECE «KEH») KepeKTi mapaMeTpiH TaHJa.
Tepeszeneri «/lata poxzaeHus» »Ka3zyblHa COWKeC arbIMJarbl KYHIEp KeckiHzeneni. Tepesexeri
HAYKACThIH TYBUIFAH KYHIHE Kypcopibl opHatThil Hemece « ¥ » TeTiriH Oachll, KYH Ti30€HI amibn
HayKacThIH TYbUIFaH KYHIH TaHja. Tepeseneri keseriMeH «Mecto poxxaeHus», «Jlomaimnuii ajgpecy,
«Tenepon» colikec kazynapra Kypcop[bl OpHATHII KepekTi OepiireHiepiH eHrizy kepek. «OK»
TETIriH 0acKaH/a eHri3UIreH aknaparTap «HaiTu manuenTay Tepe3ecinie KecKiHaeme/I.

Hoebnll naumMe HT E|
suo |
Mon I—LI Carncel
Llara powaera [11.01.2008 <]
tecTo poxaeHHa |
Anpec |
TenegoH | 6_ CVDeT

Kapanorpammansl Tipkey:

DnekTpoKapAHOTpadTHl KOCKII, BIPFAKTHI ABIOBIC CUTHAKI MMaiiaa OOJFaHIIa KYTY Kepek.

2. «V¥» Teririn Oachilm 3IEKTPOKapIuorpadThl KOMIBIOTEPMEH OaiIaHBICTBIPATHIH PEKUMIE
aybICThIpy Kepek. CoHlla CYMBIK KpUCTalIAbl MHAMKaTOpaa mamaMeH 20 C cakTajablHAThIH
*CBA3b C [IDBM* xa3ysl naiina 6omaabl.

3. Con yakpITTa KOMITbIOTEP dKpaHbIHIa «HaiiTh maruenTa» Tepe3ecinae KapamorpaMma TipKey i

=
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Oacray YuIiH «3anuch» TETIriH 0acy Kepek.

4. Copman coH «Haiitu mnanumeHTa» Tepe3eci *aObUIbI, KOMIBIOTEP SKPaHbIHIA >Ka3bUIFaH
KapauorpaMma KecKiHaemnei.

5. Tipkeyai asgkray yIIiH KOMIBIOTEp SKPaHBIHBIH TOMEHT1 JKaFbIHAa OpHajlackaH «CTOm» TETITiH
0acy Kepek.

6. Awmburrad «CoxpaHuTh pe3yibTarel?» Tepesecinae («la» Hemece «Her») kepekTi kayanTsl
tagaa. «Jla» jxayaOblH TaHJaFaHHAH KEeWiH KOMIIBIOTED SKpaHbIH/AA Ka3bUIFaH KapAuorpamMma
KECKIHJIeNIe/ll, SKpaHHBIH KoFaprbl karbiHAa «OKI' — Haykac daMunusacel — ka3bplly KYHI —
Kas3bUTy YaKbIThI» jka3butazbl. Meicansl: « OKI — MBanosa B.A — 18.11.2007 — 14.09».
Eckepry: Erep xomnbroTep skpaHbIHAa «3aluchy» TETIriH OacnaraH »KaFjaia KOMIbIOTEPMEH

OaiimanpicThl OopHaTKaHHAH KediH 20 ¢ apanbirsigaa OK magukatopeina «KOHEL CBA3U» xa3ysr
nanga 0osamsl.

baitnanbIcThl KaliTalan OpHATY YIIiH KaiiTagaH « A » TETITiH 6acy Kepek.

Erep jxa3puiraH KapAHOrpaMMaHbIH callachl KAHAFaTTaHAPJIBIKCHI3 00JICa, OH/a COJl HAYKACThIH
Ka3bUIFAaH KapJHOrpaMMAachlH KaWTayiay YIOIH 3KpaHHBIH TOMEHTI KarblHAa opHanackaH «CrapT»
TETITiH 0acy Kepek.

e Kapauorpammansl kepy:

KapamorpamMmaHblH ~ KOMITBIOTED  JKpaHBIHAA KeKe (parMeHTTepiH Kepyre, OHBIH
napaMeTpIIepiH e3repTyre, Tepe3eleri Ko KarIailbIHaFbl ColKeC Iamaiap/ipl opHaTyra 6omnaabl. On

YIIIiH:
- ce3rimTik «Macmrady - 5, 10, 25 MmM/MB;
- rtapmakrap «Kom-Bo» - I, Il, 111, aVR, aVL, aVF, V1, V2, V3, V4, V5, V6;

- Kazy KeurIaMabiFsl «CrkopocTh» - 5, 10, 25, 50 mMm/c;
- «50 I'u» uiubTpiH KOCY KEpeK;

- «30 I'» punbTpiH KOCY KEpekK;

- TY3€Ty ChI3bIFbIH «/301» KOCY KEepekK;

OKI' KeckiHI Tepe3eciHiH >KOFapFbl >KarblHAa CEKyHJ OOMBIHIIA KapJHOrpaMMaHbl TipKey
Y3aKTBIFbl KOWBUIFaH. OKpaHHBIH TOMEHT1 JKarblHJa OpHAJacKaH JKYMBICTBIK KOMaHaaiap
nUKTOrpaMmachiH 6acy apkbuibl DKI' keckiHiH Ko3Fayra 0osaibl:

- «Hauano» nukrorpammacs! OKI - HbIH OacTanybiHa;
- «<» nuKkrorpamMmMacs! 1 —1eH oHFa JeiiH;
- «P» muKTOrpamMmacsl 1 — JieH cosra Aeiiu;
- «Konemny nukrorpammacekl IKI' — HbIH COHBIHA;
e DKpaHJa KecKiHJeJIreH KapAuorpaMMaHbl 0achlill MILIFApPY:

Tarnanm anraH KapauorpamMMaHbl Oaceln mibFapy yimriH «[lanment/Ileyats» KoMaHIACHIH
Tagjay kepek. KoMmmbioTep skpaHblHAa 7 — CyperTe KepceTiareHae «J/luamnazoH BbIBOJA HA TeUaTh
Tepeseci maiiga 60rabl.

YHci3 TancelpMa OepreHzae OapiblK KapAHOTpaMMaHbl Oachil IIbIFapaabl. Kepek keke
(dbparmMeHTiH OachIn MIbIFApy YiIiH «BBIOpOYHOY KaFmaiblH TaHIAy Kepek, o ke3ne «Hagamoy skoHe
«Konem» Ttepesenepi OenceHnai Oonbim Typagbl. «A» koHe «V» TeTIKTEepl apKbUIbl KEpeKTi
JUanasoH bl opHaThI koHe «OK)» TeTirid 0acy kepek.

Juana3zoH BHIBOAA HA NeYaThb DS

|
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bip rapmak ymiin (xebinece II tapmak) DKI'-i TiciHiH OwWIKTIriH enmey § — cyperre

KOPCETIJITEH.

1. DKT'-i ticinig 6uikriri (h), an kamuOpoBTiIK UMITYJIbCTIH OuikTiri (S) apkeuisl, KT -HiH op TiciHe
ColiKec KeJeTiH nmoreHImanaap aibipbiMbid U=h/S dopmyrackl apKblibl aHBIKTay KEpeK.

2. Omniey )XoHE €CenTey HOTKEIEPiH 1-KecTere eHrizy Kepek.

3. OKI'-HiH yakbITTHIK (t) MHTEpBaJIapbIHBIH Y3aKThIFbIH emey yurin OKI -HiH TicTepiHiH apa
KalIBIKTBIFBIH L enmen, (3-cypeT), OHbl TaclaHbIH >Ka3y JKbUIJaMbIFbIHA 06y Kepek, SFHH
t=L/V.

4, TlanueHT )KYPEK COFYBIHBIH XHUUTITH V(HI0)=60/tr-R aHBIKTAy KEpeK.

5. ©Omuiey )KoHE ecenTey HOTeKUEePiH 2-KECTere eHri3y Kepek.

1-xecre. 2-KecTe.
OKT Kamu6p h, | U, ApaibIK \ L, t, v,
TICTepiHIH | MOTEHIHAT MM | MB MHTEpBAJL. MM/C | MM c MUH
IapTThl S, mm/MB mapt.6enrici !
oenrici
R R-R
P P-Q
S Q-R-S
T S-T
Q-T
OKI -Hiy ticrepi: h-ammiurtyna (MB), t—cexkyH/1 OOMBIHILA ©3repici.

e Keickama Teopus.

DnekTpokapauorpadus — KypeK OYJIIIBIKETTepiHIH KO3Ybl Ke31He Maiiia 00JaThIH IEKTPIIIK
yZAepicTeplll TeKcepyre apHalifaH, aF3ara 3MSH[bl ocepl JKOK, KOJJaHyFa OHail, MEIMIMHA/AFbl KEeH
TYp/le HaiilanaHaTbIH 3epTTey SAICTEPIHIH Oipi.

OnexTpokapauorpadus omici B. DiiTxoBeH TeopuschiHa HerizaenreH. byn Teopus OGolibiHIIA
KYPEKTI JIEKTPIIK JUMOJb €T KapacTblpraH. JKYPEeKTiH AJIEKTPIIiK JUMO0JIb MOMEHTIHIH OaFbIThI )KOHE
MOJIEJIIHIH YaKbIT OoibIHIIA e3repici anekTpokopauorpamma — OKI' kemeriMeH rpadux OOHbIHIIA
KepceTyre 00aabl.

Ocpl KarugaHbl Heri3 eTin, B.OWUTXOBEH XYPEKTIH AJIEKTPIIK MOMEHTI BEKTOpPbl MEH ajam
JICHECIH/Er1 HYKTeJep apachlHJIaFrbl MOTEHLUUAIap aWbIpbIMbl  ThIFbI3 OAaWIAHBICTBI ~ €KEHJITH
aHBIKTaFaH.

OKI -Hi Tipkey, YIIIH MOTEHLIMANIAPhl 9p TYPJl €Kl HYKTEHIH apachbHIaFrbl YaKbITKa TOYeIi
MOTEHLMAIAPAbIH albIPbIMBIH TipKece KETKUIIKTI. YaKbITKa TOyesIl MOTCHIHANAAp aHbIPhIMBIHBIH

T, mB

B Q-T . 8-cyper. OKI'- HBIH KepiHici.

° Q-R-% ST
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P T r
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e3repici TIpKENeTiH eKi HYKTCHIH JKUBIHBIH TapMaK JIeIl aTaiIbl.

Af3ama op TypJi TapMakTap jkyheci keszjacenmi. Omap neHe OeTiHe KoWbLIFaH (OCKITiITeH)
ANEKTPOATAP/IBIH OpHBIHA OaillaHBICTBI. MBICaNbI, KOKipeK (TpyaHbIC), MIETKI TapMaK (OTBEIACHHE OT
KOHEYHOCTH) oHe T.0. Kinuunkama kebinece mieTki TapmMak KoigaHaasl (2-cyper).

OHbl KanbIThl (CTAaHJAPTHBIN) TapMak jAen ataiapl. OJapapl amy YIIiH 3JICKTPOATapAbI
JKOFapFbl JKOHE TOMEHTr1 mieTei mymenepre OekiTemi. OH TIPCEKKE >KEPMEH KOCBUIATBIH — ChIM
JKaJIFaHa/ibl.

CoHbIMEH KaTap, KOChIMIIIA KOKIpEeKKe OEKITETIH IEKTPOA Ta KOJAaHbUIa pl. MyHAal TapMak
KOKIpEeK TapMarhl jien araiajsl. Ol KOCBIMIIA THAarHOCTUKAJIBIK MAJIIMET Oepe anaabl.

3-cypeTTe KalbINThl JKaFAalJarbl agaM JKyperiHiH Oip TapMmak yumiiH, >ka3putraH OKI —ci
oepinren. DKI'-HiH Tictepin nateiH opintepi P,Q,R,S,T men Oenrimedini, an oHBIH OypaHmaraH
O6JIIKTEPIH TOJIKBIH JICT aTalIbl.

DnexkTpokapanorpaMmazarsl P Tici XKypeKiIeHiH >KUBIPBUTYHI anabiaga, Q,R,S tictep kemkHi
KYPEK KapbIHIIACHIHBIH JKUBIPBUTYBI OacTanapbiH/a, ain T Ticl OHBIH COHFBI K€3€HIHE Maiia 0onabl.
Q-T apaybIFbIHBIH ©3T€pici KYpPEKTe 3p TYpii (YHKIMOHAIABIK OYy3bLTy OOonFaHa OHKatassl.

Mpicansl, Q-T apaibIFel Typeren TYpFaH JKaraaiaa J>KYPEKTiH COFY bIPFaFbl KHUUICTCHIIKTSH
KbICKapa/bl, ajl )kaTKaHa OypBIHFBI KAIMbIHA KANTHIN KeJel.

JleM amraH Ke3ae asmam  KbICKapajbl, ajl TEpeH JeM IIbIFapraH Ke3Je  alFallblHaa
TaxXUKapAUSHBIH JCEPIHEH KbICKapalbl, COJNaH COH OpaJuKapIusHbIH Maiga OoNyblHAH Yy3apajbl.
Ou3MKAIBIK KYKTEME OHBIH apalIbIFbIH KBICKAPTAIbI, aJl KO3 aIMaChIHAAFbl KBICBIM OHBI y3apTajsl. R
TiC1 )KYPEK KapBIHIIACBIHBIH OCJICEHII OWIIIBIK eTTEePiHIH YINaJlapblHbIH MOTCHIIMAIBIH KOPCETE/I.
OHBIH aMIIUTYyJachl COMKEeC KapblHHIAHBIH OYJIMIBIK €T MacCachlHbIH HIamachklHa Tayennl.¥cak U
TOJNKBIHIAApbl T TONKBIHBIHBIH apThIHAH JKYpPEK KapbIHIIANapel OocaraHHaH keiiH Oomansl. DK
HEri31HEH OHBIH TICTEPIHIH IMilIiHI, OWIKTII1 OHE OJIApPJbIH apa—KallbIKTHIFBIMEH CHIATTalajbl.
Temenri 3-kecreze Il TapmakTarsl KaabIIThl XKaF1aiAaFbl )KYpEK YIIIH OCbIHAAN MajiMeTTep OeplireH.

3-KecTe

P Q R S T

U, MmB t,c U, MB t,c U, MB t,c U, MB t,c U, MB t,c

0,05- 0-0,1 0-0,2 max 0,3-1,6 max 0-0,03 max 0,25-0,6 max

0,025 0,03 0,03 0,03 0,25
CEK. MIeH OepiJITeH apaIbIK Y3bIH IbIFbI
PQ QRS QRST ST RR
0,12-0,2 0,06-0,09 0,03-0,44 0-0,15 0,7-1,0

AJlaM JKYpeTiH/e TaTOJOTHUIBIK e3repicTep Oomran skarmaiga OKI —HIH minriHi, OHBIH TICTEPIHIH
OMIKTIri, apa KalIbIKTHIKTapbl e3repyl MyMmkiH. ConabikraH OKI'-H1 3epTTeyniH XYpeK aypyblH
JIMarHoCTHKalayra mnainacel opacad 30p.OKI —Hi jka3bIl anaTblH KOHABIPFI JeKTpokapaurpad aemn
aranmagbl. OKI'-H1 a3y KaHaJIJapbIHBIH CaHbIHA, KOPEKTEHAIpYy TTYypiHe (OaTepesMeH KYMbIC
ICTEMTIH, TOKKa KOCBUIATBbIH), >Ka3y TypiepiHe (cusl KajJamyllleH jka3aTblH, T.0. Kapai
ANIEKTPOKOPANOrpadTHIH KeITereH Typiepi O6ap. DnexTpokapaunorpadran 0acka >KYpeKTi dIEKTpIiK
MOMEHTIHIH ©3repiCiH KOOPAMHATAIBIK Ka3bIKTHIKTA TPOEKIUSACH OOMBIHINA AHBIKTAUTBIH OMIC —
BEKTOPKTpOKOpauorpadust omici ngen atanaabl. JKa3bIKTBIKTa BEKTOPIJIEKTPOKAp-AMOTPAMMAaHBIH
MPOEKIMSICHI, €Kl OailllaHbICKaH TapMaKTap/blH KOCHUTYbIHAH ajblHaIbl. Erep 31ekTpoHAbl coynemnik
TYTIKTIH aybITKYyIIbl TUIACTHMHKAJAphIHAA €Ki TapMaKTaH Ja KepHey Oepce, OHJa dKpaHaa OJapblH
BEKTOPJBIK KOCHIHABICHIH, SIFHH BEKTOP-3JEKTpO-KapauorpaMmansl aimyra Oosamel. Onm OKI-re
KaparaH/ia XYPEKTIH XYMBIChI Typajibl TOJBIK MamiMeT Oepe amazapl. Tipkeymri KOHIBIPFBI peTiHIE
JIEKTPOHABIK CAYJEINIK TYTIK KOJIJaHbUIAbI.
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DJIEKTPOKAPANOTrPaMMa Ka3FaH/Aa 00J1aThIH aybITKY/JIapAbIH TYpJiepi
JKIHE 0J1apAbl 00JIBIPMAY HKOJIAAPbI:
DNeKTpoKapAuOorpaMMa  JKa3FaHIa HOJJIIK CBI3BIKTHIH INaiibuTybl (KepinOeid kamyel) (9a),
COMOTHKAIBIK Jipin maiga Oonysl (90), a3y HOJAIK ChIBBIKTAH anacy (9B) CHSAKTBI op Typii
aybITKYJap OOIybl MYMKIH.

9-cypet. DiekTpoKapIuorpaMma xKasyaa 00JIaThIH aybITKYJIApABIH TYPIIEpi.

OKI' xa3y Kke3iHJeri HONIIK ChI3BIKThIH KOpiHOeW Kallybl, OHBIH TICTEpiHIH MEPUOTIABI TYpPIe
KaWlTaJaHbII, TiC CEKUIII HOJIIK CBI3BIKTBIH Maiaa OomybiHa OainanbicTh (9a cyper).

XKazy kesinge DKI' ammnutynacel keIl HeMece a3, KbICKa YaKbIT apajibIFbIHIA OOJIBIM, OHBIH
TicTepi JKUHaKTanaabl. JKa3ynblH MmaibuTybl (KOPIHOEH Kaylybl) alHBIMAlIbl TOKTBIH ayBITKYBIHA
OaiinansicTel. KeGinece, Oipaeil TapmakTapaarbl MyHIal aybITKy/nap OacKalapblMeH CalbICThIPFaH[IA
KYITIpeK Hemece aici3aey kepineai. Omap Haykac alaMHBIH OpHBIHAH KO3FalyblHA OalIaHBICTHI
apThI HEMeCce KEeMIM OThIPabl.

AybITKYnapabl 60a1bIpMay YIIIH TOMEHJIETT Macesesepii TeKcepy Kepek:

e DiekTpokapauorpadThiH KEPMEH KOChUIFaHbIH. On  YIIH TOCEK HeMece KYIIeTKaHbIH
METaJlJl paMachlH Maigananyra Oonaapl. TapMakTapabl aybICTBIPBIT KOCKBIII, K KanmbiHaa
TYpPFaH/a, HOJAIK ChI3BIKTBIH IIaMbUTYbl OalKaJIMalbl.

e DIeKTpoaTapibl Qyphic OEKiTy (JIEKTPOATapMEH HayKacTapAblH Tepici apachlHAa carmaibl
OailTaHbICTHIH 00JTYbI), AJEKTPOJTHIH OH asgKKa OEKITUTyiHE aca Ha3ap aynapy.

e Tapmak kaOeniHiH 3JIEKTPOATHI MEH MIETKI Myllenepre OeKITeTiH TaclaldapAblH KarJaiibiHa
KOHLT 0oy (oap Taza Ooysbl).

e Epitinaire 6aTblpbuiral JoKe )KaKChl CyJIaHFaH OOJYHI.

e Tapmak KaOeniHIH SJEKTPOATAPHl MEH KAKChl OalIaHBICYbIHA, asgK—KOJ TIPCEKTIH MeTasll
HOpCeJIepIMEH JKaHacIai TypybIiHa KOHLT O0ey.
Erep aifHpIManbsl TOK aybITKyJdapbl TEK KOKIPEK TapMarblHIa FaHa Oaifkaica, OHJa KOKipeK
ANEKTPOATAP/IbIH JKaKChl OEKITUIYIH TEKCepy Kepek.
Erep aliHbIMallbl TOKTBIH aYBITKYBI OapibIK TapMakTapja Oalfkanca, OHJIa HayKac ©Te KYIITI
alfHBIMAJIBl TOK OPICIHJE JKAaTKaH OO0yl MYMKIH.
MyHaii aybITKyJap bl 00JbIpMAy YIIiH MBIHATIAP/IBI OPBIHAAY KEePEeK:
e HayKacKa JKaKblH TypraH OapiblK SJeKTp KypaamapbiH (MbICalbl KBI3JABIPFBINI, PEHTIEH
KOHJIBIPFBICHIH, T.0.) TOKTaH &XbIPaTy apKbLIbI OIIIpY;
e TapMak KaOeJiH IUBIPIIBIKTAIIBIT HEMECE OPAITBINT KAIMAUTBIHJIAH €Till OpHAIACKIPY;
e Tapmak KaOeJiHIH TapamMaKTajJaThlH JKEpIH HayKac KApHBIHBIH YCTiHE, all jKeKe JJICKTPOJKA
TapaJlaThIH Ka0e JKeIepiH HAyKaCThIH JCHECIHE KaKbIH OPHATIACTHIPY;
® KyIIEeTKAaHb KaOBIpFaJiaH aibICTay JKEpPre OpHANacThIpy, cebebi KaObIpFaga, *KachIpblH  TOK
xKeminepi 00JTybl MYMKIH;
® KaKbIH Kep/Ie aca >KOFapFbI )KHUUTIKTI KOHBIPFBI )KYMBIC 1CTETI TYPMaFaHbIH TEKCEPY;
® agK-KOJ, TIPKEC YIIIH apHaJIFaH SJIEKTPOATAPAbl HayKacKa KaiTtagaH OeKiTy,
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e HayKacThl 0acka )kepre Hemece 0acka OeyMere Kelipy.

Keli0ip >xargaitnapaa aifHpIMalbl TOK ayBITKYJIaphl ©T€ YJIKCH OOJIFAHIBIKTAH, OJIaH TYTeJIeH
apbLTy MYMKIH OOJIMai KaJjlajbl.
Comatukanbsik aipist (90 cyperT) HOMMIK ChI3BIK TYPaKThl OOJIMaraH jKarjaiia maija Oonajbl.

On xe3ne OHAAFbl MMITYJIBCTIH JKHALUIIT, TIHIHI XKOHE aMIUTUTYJAChl dPTYpJIi, al OMIKTIKTEepl YIIKIp

O0onanpl. MyHmail ayeITKyJgap HayKacThIH BIHFAWMCHI3 KAlbINTA >KAaTyblHAH HeMece Oacka OYIIIBIK

eTTEpMIiIH JKYMbIC icTeyiHeH Oomanpl. CoMaTHKaNbIK JIPUIIIH alWHBIMAJIBI TOK ayBITKYJIapbIHAH

00JaThIH JIPUIICH allBIpMAIBUIBIFBI, OHBI ~TYTel JKOrora Oonmaiinel. Keil karmaiina Tek KaHa

MUHUMYyMFa FaHa KENTIpyre Typa KeJeni, Oy ocipece oTe jkac jKOHE erjie jKacTarbl HayKacTapja

Oomaspl.

Myniaii aybITKyJIap bl O0JIAbIpMAY YIIIiH:

® HAYKACTHIH BIHFAUJIBI )KATKAHBIH TEKCEPY KEpeK;

® HAYKACTBIH TOCETi, OHBIH JCHECI TYTaC, AFHU asgK—KOJIbl CHUATHIHAAW YJIKEH opl KeH Ooybl
Kepek;

® HAYKACTBIH LIETKI MyIesepi (asK—KoJ, TIpcek) 00caH KabIlTa KaTybl KEPeK;

® IIETKi MyHIeJepre OEKITUITeH TacnanapIblH AYPHIC OCKITUITCHIH TeKCepy Kepek;

e HayKacKa, dJIEKTpKapJuorpamMma asblll JKaTKaH/Aa e31He KYII TYCipMed JKoHE ceiyieMel kary
KEPEKTIriH €CKEPTIl, THIHBIILITAHABIPY KEPeK;

e erep Jipur XKyHKe XYHECiHIH aFJalblHIa HEMeCe >KachlHa OalJIaHBICTBI 00Jica, OHJA HAYKACThI
10-15 munyT nem annsipsin, cogan keiin DKI xa3zynbl KaiTagan 6actay Kepek;

e IIIETKI MYUIeNepre alfaHFaH AJIEKTPOATAPAbl MYMKIHAITIHIIE HAYKACTHIH JIEHECIHE JKaKbIHIATHII
Koito kepek.Erep Haykac Ma3achI3/IaHBI HEMecCe ©31HEe KYIII cajaThlHAal JKarnaiga >kaTca, OHJAa
onn OKTI' »ka3y ke3iHeri aybITKYJbIH HETi3r1 Ke31 00bI TaObUTabl, SFHU COMATHKAJIBIK JTIPULIIH
KYIIeroiHe okeneqi.AlackaH HeJAIK ChIBBIK (9B - cypeT), OapibIK jKa3yIblH KOFapFbl — TOMEH
KO3FaJbICBIMEH, HAyKacTblH THIHBIITHIK KaFdaliblH ~ Oy3FaHbIMEH, “Tepli — 3JIEKTPOx’
ANEKTPOXUMHUSITBIK YIEpiCTEp OTETIH KePiIMEH, HAYKACTBIH JE€M alybIMEH CUIIATTAIa IbI.

ATaCKaH HOIK ChI3BIKThI KAJBINMKA KeJITIPy YIIiH MbIHAJAPBI €CKEPY Kepek:

¢ HAYKACTBIH bIHFAWIBI KATKAHBIH TEKCEPY;

HayKacCThl THIHBIILITAHABIPY, JKa3y Ke31H/e OHBIMEH CoIectey;

ANEKTPOATAPABIH IYPHIC OpHAJIacCKaHBIH TEKCEPY;

TapMakK KaOelliH AIKTPOATAPFA oCep CTIEUTIHICH eTill OPHAIACTHIPY;

xyMmbIc icrepaeH 10-15 MUHYT OYpBIH SJIEKTPOATHIH aCThIHA KOSTHIH IOKEH] epiTiHIire 0aThIpy.

Erep HoeMIiK CHI3BIKTHIH ayBITKYbl HAYKACTHIH J€M alyblHa OallaHBICTBI 00JICa, KOII KaFraanaa

KOKIpEK TapMarblH JKa3FaH Ke3/Ie Ke3/IeCe/li, OHJia MbIHAJAp bl OPbIH/IAY KEPEK:

® DJIEKTPOKApINOTrpaMMa ka3ybl 1—2 ¢ TOKTATHIN, COIaH KeWiH kKa3y/Ibl KaiiTa KaluFracThIpy;

® KOKIpPEeK DJICKTPOATApIaH MICIIIM, IEKTPOl OEKITIITeH Kep/i Kyprak (GuibTpai karazOeH, cogaH
KeiH cupTke OaThIphUIFaH TaMInoHMeH cypTin, DKI jka3ynbl kanracTeipy;

e HayKacTaH 3JIEKTPOKapIUOrpaMMa a3y Ke3iHJe IeMIH MYMKIH/IT1HIIe 0erel TYpYbIH CYpaHbl3;

® 3JICKTPOATap KOMOWHANMSCHIHAH KEJIMCH CHUTHAT KAHIIAIBIKTBI OPTYPITi OoJica J1a, Kai 3JeKTpoaTa
aybITKy Oap eKeHIH aHbIKTay.

MyHbBI TeKCEpy YIIiH 4-KECTeHi Maijanany Kepek.

4-kecrte.
TapMakrapaarsl aybITKyIap Texcepyai KaXKeT eTETiH dIEKTPOATap
I sxone I1,6ipak III emec OHn Komnga
I sxone I11,6ipax II emec Con xomga
I >xone II1,61pak I emec Coi xomna
V, 6ipak I, Il nemece 111 emec Kekipek kiieTkachiH1a
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OjeTTe OH asK COMATHKAIBIK MIpiagiH OoayslHBIH ceOemmrici Goamaiiael, Oipak OH asKka
Hamap OeKITUITeH AJIEKTPOJI aifHBIMAIIBI TOKTBIH aybITKYBIH KYIICHTE .

OKI' xa3y Kke3inme, TapMak KaOelliHe OapiblK 3JIEKTPOATAp TYreJIed JKalFaHybl Kepek
(mpIcanpl, | TapMak ~ymIiH cOX asK AJIEKTPOATHI Kepek emec). Kesz—kenreH Tapmak kaOeniHe
KasraHOaraH 3JIEKTPOITAP ayBITKYAbIH ceOenmrici 601yl MyMKIH.

Henmik chI3BIKTBIH aybITKy OosiFaH kesne, K KaumblHIa TYpFaH TapMakKTapibl aybICTHIPHII
KOCKBIIII KOH/IBIPFBIHBIH JYPBIC )KYMBIC ICT€yre JaiibiH €KeHIH KopceTe/l.

OKI' xa3y kesiHzeri Ke3—KeJIreH aybITKYAbIH OOJyblHA HayKac HEMece KOpIlaraH opra
cebenmi 00aIbl.

7. Opnedmuer:

e Herisri:
1. KoBanesa JI.B. Menununckas 6nodusmka: yued. nocodue.- Anmars: AKHYP, 2016. - 324 c.
2. PemmzoB A.H.MenunuHckas u 6uonorndeckas (Gpusuka. - 2-e u3z., ucnp. u nepepad.- M.: [IOTAP
- Menua, 2016. - 656 c.
3. Kycannosa K.T. Menununansik 6nodusmuka: oKy Kypaisl.- Aiamare: AKHYP, 2016. - 238 oer.
4. ®dusuka u onodusuka: yaueoOHuk/B.®D. Auronos, E.K. Koznosa, A.M UepHspli.- 2-¢ u3/1., HcOp. U
nomn.- M.: TDOTAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. MemunmHanbik 6nodusuka: oky kypaisl / K. XK. Kyna6aes [x. 0.].- OKM®A oky-o1icT. KeHecl
HIemiMiMeH Oachll MIbIFapyFa YChIHBL. - AnMaTel: OBepo, 2014. - 192 Ger. c.
7. buodusuka (kaz.): Oy kypansl/ Tyney6aeB XK.C.- Anmats: TOO 3Bepo, 2024.-248 6.
8. Uynunosckux B.P., Kamuesa XK. A. [IpakTukym mo megunuHCKo# Onodusuke. YuebHoe mocoodue.-
NIT "AKH¥P", 2023
9. Anubaes b.M., AnmabaeBa H.M., AbupoBa M.A. buodmsuka. 1-6emim. (MEIUITMHAIIBIK KOFaPhI
OKY OpbIHapbIHa apHaiFaH). OKy axicremenik Kypan.- WUIT "AKHY¥P", 2023
10. baiimymiaesa I'.E., Hypmaran6eroBa M.O., BorranoBa A.O. buodusuka. 2-6eiM. (MEIUITTHAIBIK
KOFapbl OKY OpbIHAapbIHa apHaiFaH). OKy oxicremenik kypai.- WUIT "AKH¥P", 2023

e Koceimma:
1. Yynunosckux B.P., Kanuesa XK. A. TectoBble 3aianus Mo MEAUITUHCKON OMOJIOTUUECKON (pU3UKeE:
yue0. mocobue.- M3 PK; Mex. yu-T Actana. - Kaparanga: UIT Usn-Bo "Axkuyp", 2013.
2. Kanuena JXK.A. Menununanbsik Onopu3nka MoHiHEe apHaJIFaH TECTUIIK TalchlpMaliap: oKy Kypaibl —
Kaparanger: KK «Axnyp», 2013
3. K. K.KynaGaes, JK.K.AoapaxmanoBa, M.A.MaxamberoBa, A.H.Cenapik «®Pusnka» AamaThl-
«9Bepox» 2016 x

e DJeKTpOHIb OachUIBIMAAP:
1. ’Karkan6aeB XK.JK. buonorusisik pusnka. JlabopatopusibIK-IpakTUKaIbIK cabakrap. TexHomorus-
Jap TeCT-perTHHT xyHhenep. — Anmatel: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read_book/590/
2. MenuuuHaibK OMo(pHU3UKa MEH MeITeXHUKanap OOMbIHIIA TaO0paTOPHSUIBIK MPaKTUKYyM. OKy
kypaisl/ Y.A.baitzak, K. K. Kyna6aes. — Anmatsr: «29Bepo» 2020k. -304 6.
https://elib.kz/ru/search/read_book/51/
3. K.JK. Kymab6aes, K.JK. AdonpaxmanoBa, M.A. MaxamberoBa, A.H. Ce13a6IK. MeTuImuHaITbIK
ouoduszuka «Papmanus» MaMaHAbIFbl CTYJCHTTEPIHE apHAJIFaH OKY Kypanbl Anmatsl; DBepo, 2020 x.
212 6. https://elib.kz/ru/search/read book/309/
4. KortuyoekoB b.K., AiitkenoBa A.A., bykees C., banmaramberosa ['.I'. MenuuuHabIK )KoHE
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OHMOJIOTHSUTBIK (PU3HKA HETI3/Iepi: OKY KIhpaibl/ — «9Bepo» Ocmackl, Anmatsr: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. KoBanesa. Memuiackas ouodusuka: yaebnoe mocobue (2-oe uznanue) — Aimarsi: UI1
«M3matensctBo AKHY¥P». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Uynunosckux B.P., Kanuesa XK. A. JIaGopaTopHbIil MPaKTUKYM 10 AUCHUIUINHE «MeauIUHCKas
onodusukay: Yueonoe nmocooue. — Kaparanga: UIT «M3gatensctBo AKHY Py, — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971

. bBakbuiay

DnexTpokapauorpadus qereHiMi3 He?

DOUTXOBEH TEOPUSCHI HETe HETi3ereH?

DneKTpoKapAruorpaMMa JAereHimi3 He?

OKI' sxa3y ke3iHJe KaHIail TapMmakTap Kyieci KOJIAaHbLIabI?

DnexTpokapauorpad, BEKTPOIIEKTPOKAPANOCKOI KaHIai HeTi31 OeiKTepaeH TyYpaib?
DnexTpokapArorpadThIH BEKTPIICKTPOKAPAUCKOINITAPFa KaparaHa epeKIuIKTepl KaHaai?
OKT ska3zy ke3iHae OOJaThIH aybITKYJIap.IbIH CEOCTITEpPIH aTam KOpCeT.

NogabkowhkE o

Ne 2 Cabak

1. TaxkbIpbIObl: BU3KO3UMETpAiH KOMETIMEH CYWBIKTApABIH TYTKBIPIBIK KOXPQHUIIMEHTIH aHBIKTAY.
2. MakcaThl: CYHBIKTapIbIH TYTKBIPIBIK KO3 OUIHUCHTTEPIH aHBIKTAY TOCLTIH OKBITY.
3. OkpITy MiHaeTTepi: BH3KO3UMETp KYpalbIHBIH  KOMETIMEH  CYMBIKTapAbIH  TYTKBIPJIBIK
KO3 (PHUINEHTIH aHBIKTAy/Ibl YHPETY
4. TakbIpbINTHIH Heri3ri cypaKkTrapsl:

1. CyiibIKTapaarpl TackiMall KYObIIBICTAPBIHBIH (DH3HUKAIBIK HETi31 KaHmaii?

2. CyHBIKTHIH TYTKBIPIBIFE], HetoTOH TeH eyl xxone [lyazeitn hopmynack! Kanait epHekTemnei?

3. Cy#BIKTBIH TYTKBIPIBIK KO()OHUIMEHT jKOHE OHBI aHBIKTAY TOCUIIepl KaHaai?

4. Cy#lbIKTBIH TYTKBIPJIBIK KO3(DQHUIMEHTI TeMIeparypara >KOHE KbICBIMFA Kajlaid Toyemal

6omazp1?
5. 5. IMonnin conrbl OH KoJI KeTKi3y ylIiH OKBITYAbIH Herisri ¢gopmaJsiapsl / duicrepi /
TeXHOJIOTHUSIJIAPBI. JKYNTAChI JKYMBIC XKacay.

6. ITonai OH Ko xkeTKi3y qeHreifin 0aranayra apHajJraH 0aKbLIay TYpJepi: ayb3iia cypay
e Ouey ’KyMBICTAPBIHA KAKETTI KYpaa-Ka0AbIKTap:

1. BIDK-3 mbIHbI BUCKO3UMETPI

2. Tepmomerp.

3. 3epTTeneTiH epiTiH/i.

4. Kaspimta epiTiagi.

5. CekyHuomep.
Kanunnsipjisl BUCKO3MMeTPAiIH KYPbLIbICHI:
BITXK-3 mibiHbI BUCKO3UMETPI 1-CcyperT:
1 — nacanka, 2 — HIBIHBI IIYMEK, 3 — HacaJIKaHbl BUCKO3UMETPMEH KOCAThIH
KoHyc, 4 — M1 xoHe My Oenrinepi Oap KamwuIApiIbI pe3epByap, 5 —
KallWUISIPIIbL TYTIK, 7 — Cy HeMece 3epTTepIHETIH CYMbIK KYHBUIFAH IIBIHBI
BIJIBIC.

e JKyMbICTBIH OPBIHAAJY PETi:
1. Bucko3uMeTpaiH KYpJIbUIbICHI, TOKIPUOEHIH (PU3NKANIBIK HET131H )KeTe MEHIepy Kepek.
2. TazapTburFaH Cy/bIH TEMIIEPATypachlH ©JIILIEH AJbII, COJI TEMIEePATYPaIbIFbl CYIbIH Po THIFBI3BIFBI

MEH To TYTKBIPJIBIK KOX(h(UIIMEHTIH apHaibl KECTEIeH  aHBIKTay Kepek. AJ 3epTTeNneTiH

CYMBIKTAp/BbIH P THIFBI3ABIKTAPbI OCBI CYHBIKTAp KYHBIIFAH bIABICTAP/IbIH CHIPTHIH/IA KOPCETIITEH.

1-cvner
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3. UIpiabr mrymekTi (2) amibil, pe3suWHaIbl COPFBINITBHIH KemeriMeH (Hemece Oacka Oip JKOJIMEH)

Hacajgka (1) apKbLIbI OHBIH OPTachIHA KETETIHACH €Tl Cy TApThIN, COAAH KEHIH IIBIHBI ITYMEKTI

xKalby Kepek.

Bucko3umeTpieH HacaKaHbl aKbIpaTKaH Ke3/1e CYIbIH TOMEH Kapail arybl OacTanajbl.

CynblH arbIChl OacTanMac OypbIH CEKYHIOMEpI aiibiHIay KepeK.

CynsiH XOFaprbl JeHreii M1 OenrigeH ere OepreH Ke3le CEKyHIOMEpAl KOCHIN, Cy JeHreni M»

OenriciHeH OTKEeH Ke3Jle TOKTATHIM, CYJBIH €Ki OeJri apasbIFbIH aFbIll ©Ty YaKbIThl — o aHBIKTA.

ToxipubeHi 5-7 peT KanTana.

7. CynbplH OpHBIHA 3epTTeJleTiH CyWbIK (epiTiHal) ambin, 2, 3, 4, 5 xoHe 6 HycKaynapibl KadTaiarn
IIBIFY KEePEK.

o ok

8. 3epTTeniHeTiH CYWBIKTHIH 9pOipeyi YIIiH TaKipuOeHi 5-7 peT Kaiitana.
9. ToxipubenepiH HOTHKEIEPIH TOMEHCT1 KECTEere eHri3.
TazapThUIFaH cy 3epTTeniHeTiH CYHbIK
X po, Kr/m® to,C Mo, IMa-c p, KI/M° t,c n, [Ta-c
1
2
3
4
5
Opraia
10. 3eprTeneTin CYHBIKTBIH 1| TYTKBIPIBIK KOA(hOUIMEHTIH MbIHA OPHEK apKbUIbl €CENTel IIbIFap:
= 71.;—ptf, MYHJIaFbl p — 3€PTTENIHETIH CYHBIKTBIH (EpITIHIIHIH) THIFBI3ABIFBI, Po— Ta3apThUIFaH
0 0

CYIBIH TBHIFBI3IBIFGI, to — Ta3apThUIFAH CYIbIH €Ki Oenri apachlH aFbIll Ty YaKBITBIHBIH MOHI, T —
3epTTENIHETIH CYHBIKTHIH €Ki O apachlH aFbIll 6Ty YaKbITHIHBIH MOHI.
e Kpickama Teopus.
HaxkTpl cylbIKTapAbIH aFblHBl OipHelle KabaTTap/AblH e3apa KYIIIEH dcepiecy sKaraailbiHaa
eTe/ll, COHJBIKTAH Jcepiiecy KYIIIHIH OarbIThl COJ KabaTTapra >KYpri3uIreéH >kaHama OarbIThIMEH
OarbITTac 6osazasl. by KyObuIbIC CYHBIKTapAarsl 1IIKI yikesnic
X HEMece TYTKBIPJIBIK Jem aTajnaabl. TYTKBIp CYWBIKTBIH
TOPU30HTAJIb OAFBITTAFbl aFBICBIH KapacThIpailbIK (2-Cyper).
Ve [IaptTel TYpAe CYHWBIKTHI OipHerre Kabarrapaan (1, 2,
Vs 3, 4, 5) typans! nenik. CyWBIKTBIH €H TOMEHTI “Tymki~ KaOaThl
V4 KO3FaJIMaUThIH 00JIChIH. CYHBIK KaOaTTapbIHBIH JKbIIAM/IBIFBI
V3 Kabat KOFapbUIaFaH caiibIH apra Tyceni ne
W (VI<V2<V3<V4<Vs5<Vg), Ta30€H IEKTeCKeH Ve KaOaThIHBIH
V) KBUITAMJIBIFBI  €H JKOFapFbl MoHre wue Oomaapl. CyibIK
. KabarTapbl Oip-OipiMEH KYIIINEH Jocepiece-TIHIIrH aWTTHIK.
Mpeicanbl, yuriHmi Kabat exiHmi KaOaTThIH KbLIIaMJIBIFBIH
apTTBIpYFa THIPBICAAbl [1a, ajl ©31 OChl KabaT TapamblHAH
KeJeprire YIIbIpaiiapl, COHBIMEH Oipre TOpTiHII KalaT TapamblHAH S>KbUIIAMIBIK anajibl, T.C.C.
KabarTap apacelHaarbl F yiikenic KymIiHiH m1aMachkl dcepliiecyli KadaTtTapabliH S—aynanbiHa, (dv/dX)—
KBUITAMIBIKTBIH TPAMCHTIHE Typa MPOITOPIIMOHAT OOJIa b
F =n-(dv/dx)-S. (2)
Byn Ttenney HproToH Tenzaeyi Jem aTamaabl. 1 - TYTKBIPIBIK KOX(QHUIMEHTIHIH MIaMachl
TeMIepaTypa MeH KbICBIMFa TOYeNl, SFHH TeMIeparypa JKOFapbUIaraH Ke3le  CYHBIK
MOJICKYyJIaIapbIHBIH Tele-TeHIK Kbl ©3repil, CYWBIKTBHIH AKKBIITHIFBl apTajbl, ajl TYTKbIPJIBIFbI

2-cyper
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keMuai. KpIChIM apTKaH cailblH CYHBIKTapIbIH TYTKBIPIIBIFBI apTa TYCE/l, OMTKeHI MOJIEKYJIaHBIH TeTe-
TEeHJIIK KYWIH MaHBIHJA KaCAUTBhIH TepOEIIMEeIl KO3FaIbIChIHA KaKETTI YaKbIT (pellakcarusi yakbIThI)
apTajibl, SFHU CYMBIKTHIH TYTKBIPJIBIFBI PeNlaKcallus yaKbIThIHA Typa IPONOPIUOHAT O0JIa IbI.
CyHBIKTapIbIH TYTKBIPJIBIFBIH TOXKIpUOE KY31H/IE aHBIKTayFa apHAIFaH OICTEP KHUBIHTHIFbIH
BUCKO3UMETPHsI [Iel, ajl OFaH KAKETTI Kypaibl BHCKO3UMETp Jenm araiasl. Kamumispiabik
7-R*-t-dP
8n-L
(dhopmynaceIiHaH MIBIFAPBIN allyFa OoJsaael. MyHaarsl V — paanychl R Kamuiuisp TYTIK apKbLIbl ©TETIH
Cy#bIKTBIH KosieMi, JP=P1—P2 — TyTiKTiH MIETKI YIITapbIHIAFbl KbICBIMAAPIbIH albIPhIMBI, L — TYTIKTiH
Y3BIHJIBIFEL, | — CYWBIKTBIH aFbill ©TY YaKbITHl. Kamwmisip TYTIK apKbLIbl aFbIll ©TETIH Ta3apThUIFaH

BUCKO3UMeTp Tociminmeri (1) ecenrey QopmynackiH typaeri Ilyaseiin

7-R*-t, -dP,
CYIbIH KeJeMi V0 = , all 3epTTENeTIH CYWBIKTBIH aFblll OTKeH KeJeMi
8-1m,-L
7-R* 1, -dP
V= OOJICHIH.
8-n-L

M1 sxone M2 Oenrinepingeri KpichiMaapabiH e3repici dPo=po-g-ho, dP=p-g-h Gonaner. Exi Oenri
apacbiaaa Vo=V 1mapTel OpbIHIAIA/IbI T aJICakK, OHIa

7[.R4.p0.g.ho.t _7z-R4pght0p

Oop
8-1,- L 8-71-L
6 . P t”p
ynau (1) typmeri 77 = ————=, ecentey (GOpMynachl albIHAIBL.
Po - tO”p
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4. ®usuka u 6nogpusuka: yueOHuk/B.®. Antonos, E.K. Koznosa, A.M YepHsil.- 2-¢ U3., UCIIP. U
nomn.- M.: TDOTAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. Memunnnansik 6nodusuka: oKy kypainsl / K. XK. Kynabaes [xk. 6.].- OKM®A oky-omicT. KeHecl
HIeniMiMeH OachIl MIbIFapyFa YChIHIBL. - AnMaTel: DBepo, 2014. - 192 Ger. c.
7. buodusuka (kaz.): Oxy kypainsl/ TyneybaeB XK.C.- Anmatsr: TOO 3Bepo, 2024.-248 6.
8. UynmnoBckux B.P., Kamuesa XK. A. [Ipaktukym mo MmeaumnuHCcKo# Onodusuke. YuebHOe mocoodue.-
UIT"AKH¥P", 2023
9. Aqubaes b.M., AnmabaeBa H.M., AbupoBa M.A. brnodusuka. 1-6emim. (MEeIUITMHAIBIK YKOFaPhI
OKY OpbIHIapbiHa apHanFaH). Oky omicremenik kypan.- UIT "AKHYP", 2023
10. Baiinymiaesa I'.E., Hypmaran6eroBa M.O., borranoBa A.O. buodusnka. 2-6emiM. (MeIUITTHAIBIK
’KOFaphl OKY OpbIHAapbIHa apHaiFaH). OKy axicremenik kypan.- UIT "AKHY¥P", 2023

e Kockmmia:
1. Yynunosckux B.P., Kanuesa XK. A. TectoBble 3a1aHusi 10 MEAUITMHCKON OMOJIOTHYECKON (pU3UKe:
yueb. mocodbue.- M3 PK; Men. yH-T Acrtana. - Kaparanna: UI1 U3n-Bo "Akuyp", 2013.
2. Kanuena XX.A. MeaunnHanslKk Onodu3nKka MoHIHE apHaIFaH TECTUIIK TalChIpMaliap: OKYy Kypajibl —
Kaparanger: KK «AxnHyp», 2013
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3. K. K.Kyna6aes, XK.K.AOGapaxmanoBa, M.A.MaxamberoBa, A.H.Cenapik «DPu3nka» AaMmaTbl-
«39Bepo» 2016 x

e  DJEKTPOHIbI OachUIBIMAAP:
1. XKarkan6aeB XK. K. buonorusuisik pusuka. JlabopatopusiblK-IpakTUKaIBIK cabakrap. TexHomorus-
Jap TecT-perTHHT xyHhenep. — Aimatel: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read_book/590/
2. MenunuHanbeIK OMopu3UKa MEH MEATEXHUKAIAP OOWBIHIIA JIAOOPATOPHUSIIBIK TPAKTUKYM. OKY
kypansl/ Y.A baiizak, K. JK.Kynabaes. — Anmater: «39Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/
3. K.)K. Kyma6aes, XK.JK. AbnpaxmanoBa, M.A. MaxamberoBa, A.H. Ce131bpIK. MeuImHaIbIK
ouodusnka «PapManrs» MaMaH IbIFBl CTYICHTTEPiHE apHAIIFaH OKY Kypanbl AnMatsr; DBepo, 2020 x.
212 6. https://elib.kz/ru/search/read book/309/
4. Koituy6ekoB b.K., AiitkenoBa A.A., bykees C., banmaram6erosa I'.I'. MeaunnHamnbIK xoHe
OMOJIOTHSUTBIK (PU3UKA HETI3/epi: OKY KIppanbl/ — «IBepoy» 0cmackl, Anmatsr: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/
5. KoaneBa. Meaununckas 6uogusuka: yueOHoe nocodue (2-oe uznanue) — Anmarsl: U1
«M3marensctBo AKHYP». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
6. Yynuaosckux B.P., Kanuesa XK. A. JlabopaTopHBIi IPaKTUKYM 10 AUCHUTUINHE «MeIuIMHCKas
onodusukay: YueoHoe nmocooue. — Kaparanna: UIT «M3narenbcteo AKHY Py, — 2019, — 174 c.
https://aknurpress.kz/reader/web/2971
8. baksbliay:

1. Twki y¥ikenic Kymii JereHimi3 He?

2. TyTKbIp CYMBIKTHIH aFbICbIHA apHaFaH HbIOTOH TeHaeyi Kajai epHeKTenemi?

3. CyYHMBIKTBIH TYTKBIPJIBIFBl TEMIIEpaTypara Kajai Toyeni 0onaapi?

4. Tlyaseiin ¢popmynacel Kanail epHekTenesi?

5. TyTkbIpabik K03 PUIMEHTIH ecenTeyre KakeTTi GopMyJiaHbl Kajlall KOPBITHII IIbIFapaibl?

Ne 3 Cabak

1. Taxpipbi0bi: CylbIKTapAblH O€TTIK Kepily KO3 GUIUEHTIH aHbIKTAY.
2. Makcatbl: berTik kepity k03¢ (HUIMEHTIHIH epiTiHAl KOHLEHTPALMAChIHA TOYEAIITIH 3epTTeyal
OKBITY.
3. OkpITy MingerTepi: bBUONOTHANBIK  CYHBIKTapAbIH  OCTTIK  Kepiury
K03 (ULMEHTIH aHBIKTAY bl YHPEHY.
4. TakpIpBINTHIH HETi3ri CypaKTaphl:
1. bertik kepi1y KO3QPUIUEHTIH aHbIKTay dAIiCTepl KaHaai?
2. berTik Kepimyali TaMIIBIHBIH Y3UTID TYCy OiCiIMEH aHBIKTAYIbIH
(UBUKATBIK HET131 KaHai?
3. berrtik kepiny ko3hGULMEHTIHIH epiTiHI KOHIIEHTPAIUsIChIHA Kalail
OailaHbICcThI O0JabI?
4. bertik kepily K03((HUIMEHTIH ecenTelTiH (HOopMyNaHbl Kajlail KOPBITHII
nIbIFapaibl?

5. 5. IIonnin conrpl OH KoJ :KeTKi3y YHIIH OKBITYIBIH Herisri
(popMasiapbl / dicTepi / TEXHOJIOTHAIAPBI. JKYNTACHII JKYMBIC JKacay.

6. IMomai OH KoJ keTKi3y neHreliiH Oarajlayra apHajFaH 0aKkbljiay TYpJepi: aybi3iia cypay

e Ouey KyMBICTAPBIHA KAKETTI Kypaia-Ka0AbIKTap:

1. TaMbI3FbIII.

2. Tepmomerp.



https://elib.kz/ru/search/read_book/866/
https://aknurpress.kz/reader/web/1340
https://aknurpress.kz/reader/web/2971
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3. 3epTTeneTin epiTiHauIep.
4. Kanplirta epiTiHai.
e KoHABIPFBIHBIH CUMATTAMACHI.

CyipIKTBIH (Hemece epiTiHAiHIH) OeTTiK Kepily Ko3((OUIMEHTIH TaMIIBIHBIH Y3UII TYCY
omiciMEH aHBIKTAy YIIiH InTatuBke (1) TiK jkaFgaiia OpHATBUIFAH TaMIMBUIATKBII KOJAaHbLIAI6! (1-
Cyper).

TaMIIbIaTKBI — TOMEHI1 YIIKIp YIOBIHIA (2) CYHBIKTBIH TaMIIbUIAYBIH PETTEN OTBIPATHIH
Oypangacel (kpan) (3) Oap mbmHBI TYTIK (5). OHBIH OYHipiHAE KYWBUIFaH CYWBIKTBIH KeJIEMiH
aHBIKTayFa apHaJIFaH apHaiibl OemikTep (1Kkana) (4) KOpceTUIreH.

e JKyMBICTHIH OPBIHAATY pPeTi
1-ranceipma. TaMmIBIHBIH Y3iin TYCy 9iciMeH OeTTik Kepijly ko3 (puumneHTiH aHBIKTAY.
1. TaMIIBIATKBIITHI XKYbIT, OHBI IITATUBKE TIK JKaFdaiia OeKiTim, oFaH KejeMi 2-3 MJI Ta3apThUIFaH
CY KYIO KepeK.
2. TazapTbulFaH CYABIH TeMIIepaTypachiH OJIIIEN aJbII, COJI TEMIEPaTypaJarbl CYAbIH po THIFbI3IBIFbI
MEH oo O€TTIK Kepury Kod(DUIHMEHTIH apHAabl KECTeICH aHBIKTay KepeK. AJI 3epTTelieTiH
CYMBIKTAPJIbIH p THIFBI3ABIKTApEl Oenrimi (0oChbl CYHBIKTap KYHBUIFaH BIABICTAPABIH CHIPTHIHAA
KOPCETUITeH).
3. Kpannp! ambIni cy TaMIIBICBIH caHay Kepek. ToxipuOeHi yul peT KaiTtaman TaMIibLIap CaHBIHBIH
No,opm OPTAIIA MOHIH, OP1 OHBIH TEMIIEPATYPACHIH OJIIICT COFaH COWKEC THIFBI3/IBIFBIH AaHBIKTAY KEPEK.
4. TamMIIBIIATKBIIIKA KOHIEHTPAIUACH OCpUIreH epiTiHIIHI Ky#bin, Oenriai keimemueri (2-3 mur) n
TaMIIbUIAP/IBIH CAHBIH aHBIKTAY KepeK. ToxipuOeHi yuI pet KaiTanarn, Noy, OpTalla MoHIH Taly Kepek.
5. KoHneHTpanusicsl Oenriiai KajnFaH epiTiHAUIep YIIiH TOKIPUOEHI )KOFaphlIaFblIai peTiieH KaiTanan
IIBIFY KEePEK.

6. Opbip epiTiHAl YIIIH OeTTIK Kepily Kod(h(UIUEHTIH O—:w, (dbopMynaHbIH KeMeriMeH
Po Ny

ecenrtey kepek. MyHAaFbl po, 0o — Ta3apThUIFAH CYJIbIH THIFBI3/IBIFBI MEH OCTTIK Kepiay KoddpuinenTi

(omapaplH MOHIEpl apHaibl KECTEAEH alblHAlbl); p — KOHIEHTPAIUSCHIH ONriiai epiTiHIIHIH

TBHIFBI3BIFBI (0J1 epITIH/l KYHbUIFAH BIIBICTHIH ChIPTHIH/Ia KOPCETIITEH).

Ne No Po o0 C= % C= % Cx= % Cx=?
n p c n p o n p o N p c

cp

7. Oniiey xKoHe ecenTey HOTIKEIepiH TOMEHIET1 KeCTere eHIIPy Kepek.

8. Bertik kepiny K03 GUIHMEHTIHIH epiTiHII KOHIEHTpalusIchiHa Tayenaiurin kepceterin o = f (C)
rpaduril camy Kepek.

9.Toxipube HOTMKECIHE TaJ/Iay JKacay Kepek.

2-tanceipma. Bedrici3 epiTiHaiHIH KOHIEHTPALUSCHIH AHBIKTAY.

1. Konmenrpamusicel Oenrici3 epiTiHIIHI TaMINBUIATKBIINIKA KyWbIN, Oenrium kememzeri (2-3 wur)
TaMILBIHBIH Ny CaHbIH Ta0y kepek. ToxipubeHi yi peT KaiTanal, opTalia MoHiH aHBIKTay Kepek.

GO ” p : nO,opm

pO ’ nopm

2.KoHneHTpanusicel ~ Oenrici3  epiTiHAiHIH ~ OeTTIK Kepity Kod(pQUIMEHTIH O =

(hopmyIackIMEH ecenTey KEpeK.
3. 0=1(C) rpadurinen Oenrici3 cyWbIKTbIH Cy KOHIICHTPALUSICHIH aHBIKTay KEPEK.
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4.O511ey HOTHXKECIH KeCTere eHIipy Kepek.
e Kpickama Teopus.

Cy#BIKTBIH OCTTIK KepuTy KYOBUIBICHI MOJICKYJIA apajibIK dcepiiecysiepAeH maiaa oonaapl. OHbI
CYUBIKTBHIH TYOiHIIE KoHE OeTKI KaOaThIHa OpHAIACKAH MOJICKYJIallapFa dcep €TeTiH KYIITep/iH naiiia
0omy TaburaThiHaH OaliKayFra OOJIabl.

Erep Mmonekyna CYHBIKTBIH TEpeH KaOaThlHAA OpHajackaH Ooiica (2-cyper), OfFaH, OHBI
KOpIIIaraH MOJIEKYJiajap TapanblHAH dcep eTeTiH KOphITKbI F Ky Henre TeH Oosaapl. Erep monekyia
CYMBIKTHIH OeTKi KabaThlHIa opHaiackaH Oosica (3-cyper), OHJIa OFaH >KOFApFhI )KaFbIHAH KOpIIaFraH
aya, SSFHHM Ta3 MOJICKyJlaJapbl TapanblHAH dCEp €TETiH KYIITHIH IaMachlHaH, CYHBIK MOJICKYiaaaphl
TaparblHAaH dCep €TeTiH TapTy KYLIiHIH Imamachl 0ackiM Oomansl. SIFrHM F KOPBITKBI KYII HOJNTe TEH
Oonmaiinbl. by Ky MonekyiaHbl CYHBIKTBIH OeTki KabaTblHaH TeMmeHre (iIKe) Kapail TapTyra
ThIpbICaAbl. OCBI KYHITI CaH KaFblHAH CUNATTAy YIIH ¢ OCTTIK Kepiry KOX(pQHUIMEHTI JereH mama
eHrisiieni.

E% F

2—cyper. 3—-cyper.

CyHBIKTBIH TE€peH KabaTbIHIarbl MOJIEKYyJaHbl OeTki KabaTKa mibiFapy yuiiH F kymike kapcsl A
KYMBICBIH aTKapy Kepek. berrik kabarThiH OIpiik aymaHblHA COWKEC KeJeTIH OChI JKYMBICTBIH
mamachiH o = dA/dS GerTik kepiny ko duienti aen araiinsl. On cyWbIKTBIH epKiH OeTiHiH Oipik
ay/laHbliHa coiikec keneTin W OeTTik SHeprus maMachbliHa CaH jKarblHaH TeH 0osapl, sran o = dW/dS.

Erep cyiiblk MoJIeKyianapblHa CBIPTKBI KYIITEP acep eTIece, OHJa ojlap €H a3 YHeprusra coukec
KeJeTiH JKoHe OeTiHIH aymaHbl €H Kiln OoNaThIH MIap MilIiHIH anyFa ThIpbicaasl. OchkIHAN
KYOBIIBICTAp 9CEPIHEH CYMBIKTBIH OCTTIK KaOaThl THIFBI3ANBIN, CYHBIK OCTiH jKyKa KabaT (IUIeHKA)
Kayblll TypraHjail ocep maiga 6omnanel. Ocbulaiiima OeTTiK KabaTKa JKYpri3uireH jkaHama OOWbIMEH
OarpITTaNaThiH  OCTTIK Kepidy Kymil maiima Oomagel. Ocbl Kyl ocepiHeH OeTTik KabaTTarbl
MoseKkytanap Oip-OipiHe jkakplH OpHanacaabl. Erep OeTrik kabartan oiia Y3bIHIBIFBI L KeciHmini
Oeutin ajicak, oH/ia OSTTIK KepLTy KYIl OChl KeCiHIIre epIeHANKYIIsAp OarbITTa OpHANacas! (4-cyper).

T

L

»
L

4-cyper.

berrix kepiny ko3 duIHEeHTIH OChI KYII apKbLIbl 1a ©PHEKTeyre OONaibl.
On OerTik Kepily KyIIiHIH, COJI KYII 9cep eTeTIH KEeCIHIi Y3bIHAbIFbIHA
KaThIHACBIMEH aHBIKTAJIa Ib: o=F/L

BerTik kepimy ko>ddunmenTinin emxmem Gipmiri [o]=Ix/M>=H/m.

berrik kepinmy Temmeparypara ThIFBI3 OainanbeicTel. On  Temmeparypa
YKOFapbLIaraH CaibIH ChI3BIKTHI TYp/ie TOMeH el 1. COHBIMEH KaTap CYWBIKTAPIbIH
OeTTik KepinyiH omapra OeTTik OejiceHal 3aTTap KOCY apKbUIbI Ja TOMEHICTYTe
OoJ1aIbl.

Bertik Oencenni 3arTap jen cyHbIKTHIH O€TKI KadaThIHIa aOCOpOLMsIIaHbIII,
COHBIH dCEepiHEH OHBIH OCTTIK KEpiayiH TOMEHAETETIH 3aTTapabl ataiapl. Cy yimiH
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MYHJaii 3atTapra 3¢up, CIUpT, CaObIH Tarbl OacKayiap *KaTapbl.

MenuiuHanelK ToKipuOeae OeTTiK Kepiay[l aHbIKTay YIIIH TaMIIBIHBIH Y3UIim Tycy omici
KosganbLIaapl. CyHbIK CaHbUIay HEMece BEPTHKAJb TYTIK apKbUIbl Oasy akKaH Ke3lie TaMIlbl Imaiaa
Oomazpl. TaMIIBIHBIH CYHBIKTAH Y31IiI Tycep Ke3iH e maiia 00araH MOWBIH PaInyChl TYTIK, HE CaHJIAy
panuychiHaH ke kil 6onazasl (5-cyper).

Aybipisik P=p-gV kymi men F = 27r-0 6eTTik kepiny Kymrepi TeH OoJFaHIa TaMIIIbI Y31l
Tyceai. MyHIaFbl I — TaMIllbl MOUBIHBIHBIH PAJNYChI, O — CYHBIK THIFBI3ABIFDI, V — TAMIIIBIHBIH KOJIEMI.
Conna 27r-0=pg-V, ocblnan

27 -x
TamIubIHBIH CYHBIKTAH Y3 Tycep Ke3iHJe maijia OoiFaH MOMBIH paJMyChIH ©JIIIey MyMKIH Ooiia
oepmeiini. COHABIKTaH CANBICTRIPY dICi KOJIAaHa bl

Erep cranmapTThl CYHBIKTBIH op OeTTIK Keplay koddduuuenti Oenrimi  0Gonca, oHpaa
o, =209V )

27
nen xkasyra 0omaapl.Cy MeH 3epTTEIiHETIH CYHBIKTBIH Oipaeil KejeMaepiHIeri TaMilbl CaHbIH
aHpIKTayra Ooyaapl. Bip TaMiibIHBIH KesieMi cTaHmapTThl cyibiK (cy) ymin Vo=Vi/ng Oosca, an
3epTreneTin cyibIK yiin V=Vi/n.

Ocsl epuekrepai (1) sxxone (2) KOWbII, oJapAblH KaTbIHACKI

o _ PN _0o Py
=9, HeMece o=

Oy Po-N Po N

(o)

0omabl.

7. Oneodmer:

e Heri3ri:
1. KoBanesa JI.B. Menununckas 6nodusnka: yued. nocoodue.- Anmars: AKHYP, 2016. - 324 c.
2. Pemusos A.H.MeauuuHckas u 6uonorndeckas Gusuka. - 2-e u3f., ucnp. u nepepad.- M.: I'OOTAP
- Menmma, 2016. - 656 c.
3. Kycaunosa K. T. Menununanslk 6nopusnka: oKy Kypansl.- AnMatel: AKHY¥P, 2016. - 238 Ger.
4. ®usuka u 6nogpusuka: yueOHuk/B.®. Antonos, E.K. Koznosa, A.M YepHbsil.- 2-¢ U3., UCIIP. U
nomn.- M.: TDOTAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. Menununansik 6uodusuka: oky kypaisl / K. K. Kynabaes [xk. 0.].- OKM®A oky-oicT. KeHecl
HIeniMiMeH Oachll IIbIFapyFa YChIHIBL. - AMaTel: OBepo, 2014. - 192 6er. c.
7. buodusuka (kaz.): Oxy kypansl/ Tyneyb6aes XK.C.- Anmatsi: TOO 3Bepo, 2024.-248 6.
8. Uynunosckux B.P., Kamuesa XK. A. [Ipaktukym mo MmeaunuHCKo# Onodusuke. YuebHoe mocooue. -
UIT "AKH¥P", 2023
9. Anubaes b.M., AnmabaeBa H.M., AbupoBa M.A. buodwusuka. 1-6emimM. (MEIUITMHAIIBIK KOFAPhI
OKY OpbIHAapbIHa apHaiFaH). OKy aaicremenik Kypan.- UIT "AKHYP", 2023
10. Baiimymiaesa I'.E., Hypmaran6eroBa M.O., borranoBa A.O. buodusuka. 2-6emiM. (MeIUITTHAIBIK
’KOFapbl OKY OpbIHAapbIHa apHaiFaH). OKy amicremenik kypan.- UIT "AKHY¥P", 2023

e Kocemma:
1. Yynunosckux B.P., Kanuesa XK.A. TecToBble 3aaHusi 10 METUIIMHCKON OMoIOTHYecKon (pusmke:
yue6. mocobue.- M3 PK; Men. yu-T Acrana. - Kaparanna: UIT U3a-Bo "Aknyp", 2013.
2. Kanuena JXK.A. MenunuHanblk OnoQu3nka MoHiHE apHAIFaH TECTUIIK TarchlpMalap: OKy Kypajibl —
Kaparangsr: KK «Axnayp», 2013x
3. K. K.Kyna6aes, XK.K.AO6apaxmanoBa, M.A.MaxamberoBa, A.H.Cenapik «®Pusnka» AamaThl-
«9Bepox» 2016 x
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2. MeauuuHanblk Onopu3nka MeH MeATeXHUKaNap OONbIHIIA Ta00PaTOPHUSIIBIK TPAKTUKYM. OKY
kypansl/ Y.A baizak, K. JK.Kynabaes. — AnMater: «9Bepo» 2020x. -304 6.
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5. KoBanesa. Menununckas 6uodusuka: yaeonoe nocodue (2-oe nzganue) — Anmarsr: UIT
«M3narensctBo AKHY¥P». —2019. — 324 chttps://aknurpress.kz/reader/web/1340
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. bakbLiay:
. beTTik Kepiny KyOBUIBICBIHBIH TAOUFATHI KaH Al ?
. BeTTik Kepiiy KyIiIi JAen HeHl alTaMbI3 KOHE OHBIH OarbIThl Kaslail OarpITTaIFaH?
. berrtik - Oenceni 3arrap AereHiMi3 uHe?
. BerTik kepinyni TaMIIBIHBIH Y3l TyCy 9iCiMEH aHBIKTAy Here Heri3/eren?
. bertik kepiny kodpPHUIMEHTIHIH CYHBIKTHIH TeMIIEpaTypachiHa, epiTiHAl KOHIEHTPAIUAChIHA KaTal

Toyenal 6omaap?
. beTTik kepiny KyObUIBICBIHBIH MEIUIINHAIAFBI MaHBI3HI Hee?
7. I'a3 oMOo0mnusCHI erenimi3 He?

OB~ W - o

(op]

Ne 4 Cabax
1. Takseipsi0obl: Kara3 OeTiHAeTI HOHIAPABIH KO3FAJIFBIIITHIFBIH 3JIEKTPO(GOPE3 TICITIMEH aHBIKTAY.
2. Makcatsbl: DnekTpodope3 o1iCiMeH HOHHBIH KO3FAJIBIIITHIFBIH aHBIKTAY/Ibl OKBITY.
3. OxkpITy Mmingertepi: KenTereHn aypynsiH TypiepiHiH OenrinepiH anmeliH ana Oimy VIIiH, KaH
IUIa3MaChIHAAFbl aK  YbI3ABIH (pakUusulapblH  CaHABIK JKOHE  calalblK JKarblHAH Taljaynaa
aeKTpodope3 9MiCiH KOJTAHYAbl YHPEHY.
4. TakpIpBINTHIH HETi3ri CypaKTaphl:
DNEKTp TOFHI ICTeHIMI3 He?
DJeKTp epiciHIH CcUIaTTaManapbl KaHaan?
TypakTel TOK AereHimi3 He?
DNEeKTPOIUTTEPJIET] IEKTP TOTHI ACTeHIMI3 He?
5. Ilonnin conrbl OH KoJ :KeTKi3y ylIiH OKBITYABIH Herisri ¢opmasapsl / Jgicrepi /
TeXHOJIOTUSIJIAPBI. JKYNTAChII KYMBIC )Kacay.
Ilonai OH KoJ keTki3y JeHreiiin oarajayra
apHasIFaH 0akbliay TypJiepi: aybi3iia cypay

arwNE

xR

e Ouey KyYMBICTAPBIHA KAaMKeTTi KypaJ-
JKabdabIKTap:

1. DnexTpodopeTuKaIbIK KaMmepa.

2. D® xamepaHbl KOPEKTEHIIPETIH TOK KO3i.

3. Skanion ¢oTo-neHcuTomeTpi.
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4 1IbIHBI bLABICTAP.

5 MukponumneTka.

6 AmnriukaTop.

7 Jlucnokap.

8 OunbTpIi Karas.

9. [lIpIHbBI TIIACTUHKA.

10MHGpaKbI3BLT MIAM.

11. «Simacel N» Oydepni epitimi.

12. «Red Ponceau S» GOSIATHIH epiTiH/II.

13. «Destaining and Clearing» >KyaTbIH epiTiHAI.

14. Auerat-uemntono3ansi (ALl) memOpana.

e JKyMbICTBIH OpPBIH/IAJIY PeTi:
1. D@ kamepara «Simacel N» Oydepini epitinaicinen 250 M Kyiiblll, KaMepaHbIH Oip MIETIH aKbIPHIH
KOTepil, epiTiHAl aHOJ IMeH KaToJ apachlHIa Oip Oemeil TapanaTelHOal ety kepek. KamepaHbIH eKi
Oemirinne O0ydep epiTiHAICIHIH IeHTell Oipaeil 60Iybl Kepek
2. et babicka «Simacel N» 0ydep epitiamicinen 50—100 vt kysimbi3. Taza aneTin HEUTFOI03bI
meMmOpana (ALIM) «kara3biH Oydep epitinmicine Oip mietiHeH Oactanm 5—10 MuH. ocaiinan GaTeipy
Kepek, cebedi MeMOpaHa TeciKTepiH/e aya KaJbll KeTyl MYMKIH.
3. AIIM Oydep epitiHaiciHeH aiblm, eki cy3rim (GuiabTp) Kara3blHBIH apachlHA KOMWBII, JKEH1T Oacy
apKbUTBI apThIK Oydep epiTiHaiciHeH allbIpy KepekK.
4. ALIM-cbiH apHaiibl kemipre opHary kepek. On yuriH AIIM-cbiHBIH Oip KaFbIHOAFbl CaHJAaybIH
KOIIp/iH apHaiibl OeIriHAeT1 OPbIHFA, aJl eKIHII1 KaFbIH KapChl )KaFbIHIaFbl OPBIHFA KUT'13y KepeK.
5. 3epTTeniHeTiH 3aTThl TaMBI3aThIH TUCIOKAPTKA apHaiibl 1o3aTopMeH 11 MK KaH capbICybIH ajbll,
ColKeC YSIIBIKTApIbl TOITHIPY KEpPeK.
6. AmumkaTopAbl TIK yCTall, TUCHOKApTThIH COWKeC YAIIBIKTapbIH kKainanm Oacy kepek. byn kesne
aTuIMKaTOP/IbIH TICTEpIHIH KEYyeKTi OeTi 3epTTENiHEeTIH 3aTThl ©31HE CIHIpIN anajbl. AMNIUKATOPIbIH
opOip TiciHe AMCMOKApTTHIH Oenrii Oip YANIBIFBI ColiKec Keneai. AMIMKATOPMEH ajblHFaH OipiHII
HOTWDKEHI CY3Till Karaszfal an cojmaH kedin ALl memOpanara anmumkaToOpIblH KOMETIMEH KaH
capbICyblH Tambl3y Kepek. On yuriH armkaTopabl ALl mMemOpaHaHBIH KaTON >KaFbIHIAFbl apHailbl
KOIIp/iH caHjiayblHa 3-5 CeKyH/I 11I1H/1e )KaHaCcaThIH A €Tl OPHATY KepeK.
7. All meMmOpaHachl OpHATBUIFAaH KOIMIpAIH HYKTe KOWBUIFAaH aFblH MIHIETTI TYpAe KaToaka
COMKEeCTeH/IIp1Il KaMepaHbIH 1111HE OpPHATY KepekK.
8. D® xamMepaHbIH KaKIaFblH *Ka0y Kepek.

8.1. «Display» mepHeciH O0achill, «KOFapbD» JXOHE «TOMEH» TepHeNepi apKbUIbI SKpaHIaFbl
kepHeynai 200 B-ka Koo kepek.

8.2. «Display» mepHecin 0acy apKblUIbI IKpaHJIaFbl TOK MIAMACHIHBIH 5 MA — JIeH acnay KepeKTiriH
KaJlaranay Kepek.

8.3. «Display» mepHeciH 0achIl, «KOFapbl» JXOHE «TOMEH» MepHeNepl apKbUIbI dKpaHIaFrbl
yakbITThl 30 MHH.-Ka KOO KEpeK.

8.4. «Start» mepHeciH 0acy Kepek, ol Ke3/Ie YaKbITTBIH Kepi CaHaybl OacTasiabl.
Eckepty: KamepaHblH KemiciH TyciHe Kapail, KbI3bUI TYCiH — KbI3BUIFA, Kapa TYCiH — Kapara Kocy
KEpeK.
9.YakpIT OITKEHHEH KEWiH TOK KO31HEH a)KbIPaThIN, KaMEepPaHBIH KAKMAFbIH TiK JKOFAaphl KHCaWTIA
amry kepek. ALl MmemOpaHara TaMIIbIIap bl TaAMBII KETIEYiH KaTaH TYp/e KaJaraiay Kaxer.
10. «Red Ponceau S» 150 mn. keneMiHie OOsUTFaH epITIHIAI KYWBUIATBIH bIABIC AaiibiHgan, All
MeMOpaHachlH S5-10 MHHYT OOsUTFaH epITIHIIre OaThIPBINN, OHBI MIHACTTI Typae OipHeme peT
apanacThIPBIN OTHIPY KEPEK.
11. Bosiniran memOpaHaHbl Tycci3aeHaipy xoHe xyy ymnH 200-300mn. «Destaining & Trasparency»
€pITiH/II KYHBIIATBIH BIIBIC JAMBIHAAY KEPEK.
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12. AIl memOpanachliH canam Xyy kepek. Erep memOpana Karasbl Kerijaip 6oica - 3 MUHYT capbl
TYCTi OoJica - 4 MUHYT €pITIHIIIC YCTay KaXKeT.

13. ALl memOpananblH OeTiHIEri epiTiHAIHIH KaJAbIKTapblH, aya KeMipIIiKTEepiHeH Ta3apTy YUIIH
UIBIHBI MJITACTUHKAHBIH O€TIHE OPHATACTBIPHIIN, EKIHIII HIBIHBI IJITACTUHKAHMEH KolIall KbIpY Kepek.

14. AILl mem6panansl Kenriprim mkadTa Hemece MH(PaKbI3bUT MaMHBIH acThiHga 70-100 °C —ta
UIBIHBI JTACTUHKAHBIH O€TiHE KOWBII, 3 — 5 MUHYT KENTipy Kepek.

15. Skanion ¢oto-meHcHUTOMETp apKbUIBI 525 HM TOJKBIH Y3BIHIBIFBIHAA 3JIEKTPOdOperpaMMaHsbl
Tanaay.

16. JleHcuTOMETp/IiH ONTHKAMIBIK *KYHEC] TOJBIK THIHBIIITAHY YIIIH 5 MUHYT KYTy Kepek. ComaH KeliH
skpanaa «Nel-m 6argapiaamMa — KaH capbICYbIHBIH aKybI3Iapbl» JEreH 0ac Mo3ip HIbIFa/IbI.

17. 3epreyre apHasraH  OONIKTIH  KaKMAaFbIH  AaIlbIll, [IBIHBI  IUIACTHHKA  OCTiHJETI
anekTpodoperpaMMaHbl  IyphIC OpajacThIPBIN, OHBIH KakmarblH kaywill ,«SCAN» mepHeciH Oacy
kepek. Coul Ke3ze SKpaHaa:

18. Axkyb3asiH kanmbl MoHIH (PROTEINS) enri3 aereH cypay WIbIFajbl, OHbIH OpHBbIHA 7,8 JereH
cannbl errizin, «kKENTER» nepHecin 6acy kepexk.

19. Erep y3biabiktel (LENGTN) e3repry kepek 0Oojica KanaraH MOHJI TaHJAN albIll €Hr13TeHHEH
keriin «kENTER» mepnecin Oacy kepek. Erep kepek Oonmaca con xepaeri OepiireH mamaHbl aimy
yuria «kENTER» nepuecin 6acy kepexk.

20. Erep unentudukanusuieik petin (SAMPLE) e3repTy kepek 0ojica KanaraH MOHII TaHJAN ajbIl
enrisrenHen keilin «kENTER» nepnecin 6acy kepek. Erep kepek OGonmaca con xeppaeri OepiireH
mramanbl anmy yuria «kENTER» neprecin 6acy kepek.

21.3eptey O6acranranna skpanga «READING...» neren xa3y naiiaa 6onazsl. bipHele yakpITTaH KeHiH
Kara3 Oerinje OapiblK HOTIKE Oackuibim mibiFaabl. Erep STOP nepHecin 6acca KOHABIPFBI Oac Ma3ipre
KaiTa Keleml.

22. DnexTpodoperpaMma apKblUTbl HOHIAPABIH KO3FAIIFBIIITHIFBIH aHBIKTAY:

22.1. D@ kamepaHbl TOKIEH KOPEKTEHAIPETIH TOK Ko3iHiH ’KkpaHaarsl kepHey (U) xoHe yaKbITThI
(t) >ka3bII amy Kepek.

22.2 Dnextpodoperpammanan (2 cyper) ALl memOpaHaHbIH epiTiHIIre OaTBIPbUIFAH €Ki
YIITapbIHBIH apaKambIKTBIFEl «Ly», oHe MemOpaHa OeTiHAEe WOHIAPABIH JKBLDKBIFAH
KALIBIKTBIFBI «X»-T1 ©JIIIey KepeK.

22.3 Omnmey HOTHXKENEpiH |-KecTere eHri3y Kepek:

1-xecre
U(B) t (cex) L (w) X () b (M/B-<)
v X-L
22.4. loHmap IbIH KO3FAJIFBIIITHIFRIH b = E = St (hopMyJTachIMEH ecenTey Kepek.

KpicKala TeopusJIBIK MarjJaymMar.

DJeKTp epiciHe OpHAIACKaH JIEKTPOIUTTEP IErT HOHapFa €Ki Kyl ocep ereni. bipiHmiici
ANEKTp epici TapamblHaH adcep eTeTiH Kyl Fe=qE (MyHIarbl q-MOHHBIK 3apsiibl, E-31exkTp epiciHiH
KEpHEYJiri), eKIHIICI ANeKTPONUTTIH Keaepri kymi Fr=-Kv. F. kymi woHgsl Kopiianm TypraH
MoOJIeKyJIaap TapanblHaH TYCIpUIreH Kyml. by Kymn mosekymanapblH e3apa ocepliecyiHeH Maija
0onanpl. lon Ko3fairaH Kesze, TYTKbIp OpTa TapanblHaH OFaH Kelepri »acailabl. byn kenepri kymii
MOHHBIH JKbUITAMJIBIFBIHA TYpa MpOMopIroHan e3repin orbipansl Fr=-Kf(v). Mynnarel k-opraHbiH
Kenepri KoapuueHTI.

VYakpITTBIH OacTankpl Ke€3€HIHAE€ HOHHBIH KO3FalbIChl yaeMmeni, an KymTep: Fe=Fr TeHecken
Ke3JieH Oactam Oip Kanbintel Oonabl. ConapikTan qE = kv, Oynan noHHBIH KbU1namasirel V=0/K-E
epHeriMeH cumnartanafbl. Erep (/K=b siFrHU MOHHBIH KO3FAIFBIIITHIFGI A€M Oenrizecek, onma V= b-E
oonazael. Conrbl (hOpMyJNaHBI Talail OTBIPHIN, €rep dJEKTp opiciHiH kepHeymiri E=1B 6onca, onga
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MOHHBIH KO3FIFBIITHIFBI «b» (D= V) MOHHBIH AJIEKTPOIUTTET] KbIIIAMIBIFBIH CUITATTANIbI.

Kan capcybiHIarbl MOHIAPIBIH KO3FAIFBIITHIFBIH AHBIKTAY YIIiH, OJAPJBIH  KO3FAJIBICHIH
CHUITATTANTBHIH IaMaapAblH MOHIEPiH OLTy Kepek.

KoHIBIpFBIHBI TOK KO31HEe KOCKaH/a, MOHAAP «t» - YaKBIT ilIHIE KO3FaIbIM, «X» KalIbIKTHIKTA
OPBIH ayBICTBIPAIBL. «X» KOHE «t» YaKbITTBI OJIIIEY apKbUIbI, KBUIIAMABIKTEL V= X /t hopMysacel
apKBUIbI aHBIKTayFa 00JIaJIbl.

Kepuey «U» MeH smekTp  epiciHiH kepHeymiri «E» apacbiHmarsl OalIaHBICTBI — €CKepe
oteipeill, E=U/L dopmynacein anyra Gomangsl. Myngarel U- kepHey, X — HOH BIFBICKaH apa
KambIKTHIK (1-cyper), L — KepHey TyceTiH apa KalbIKThIK. COHIBIKTaH ~HOHIAPIIbIH
KO3FaJIFBIIITHIFBIH:

b=Vv/E = X-L/Ut  (M/B-c) bopmyracbiMeH aHBIKTayFa 00JIa/Ibl.

Ocel  ¢dopMyliaHbl TaWJAAHBIT  3€PTENIN  OTBIPFAH  AJICKTPOJMTTIH HMOHIAPBIHBIH
KO3FAJIFBIITHIFBl «b»—HbI aHBIKTAyFa 00JIabl.

WonnapaplH KO3FaIFBIITHIFEL 9P TYPJ MOHAAp YIIIH, ©3IHAIK €peKIIe CcumaTsl Oap mama
OoJIBIN TaOBUIA/IbI, COHABIKTAH MOHIAP/BIH KO3FAIIFBIIITHIFbIHA CYHEHE OTBIPHII, OJIAPJbIH TYpJepiH
aHBIKTayFa, €rep OHBIH KypaMblHAa Kocma OoJica, AJIeKTp epiciHme axblpaTyra Oonmaabl. Tek kxaHa
KEHIJT MOHJAp eMec, OJIeMi YJIKEH HOH (MbICalibl, KOJJIOMATHI) OOJIMEKTepl I 3JEKTpP OpICiHIe
KO3Fajia ajajpl. benmekTepIiH KO3Faaybl, OJap/IblH Maccachl MEH 3apsiblHa OaillaHBICTHI.

A

Kkatoz (-)

A

2-cypet

aHon (+)

OnexkTpodope3 MeaUIMHAAA KaH CapbICYbIHBIH, acKa3aH CeNiHIH aKybl3 KYPaMbIHbIH
OeJIKTepiH aHbIKTay YIIIH Kojaanbuiagel. Cebedi akybl3 (pakuuschiHbIH (a1b0yMuH, anbda, Oerta,
raMMma, >XKoHe IIoOynuHAep T.0.)  KO3FaIFBIIITBIFBl OPTYPIi, COHJABIKTaH oOJiap 3JEKTP OPiCIHIH
ocepiHeH Oemi"eni. Onap Tycci3 OONFaHABIKTAaH, allbIHFAH 3JeKTpodoperpaMma KenTipulil, CojlaH
KelliH colikec OOSFBIILITAp MEH Oosnajbl. DieKTpodoperpaMMa apKbUlbl ajblHFAH —(ppakiusiapabiH
CaH[IBIK KATBIHACHIH AHBIKTAWIBI.

OnexTpodope3nin Oy oici apKbUIbl KaH CapbICYBIHBIIAFbl aKybl3 (PpakiuschiHBIH Oec
aliMarbIH ajyra Oomajpl, ajl KaH Iia3MachiHaa Oyaad 0acka OeTa JKoHE raMMma aiiMarbIHBIH apachIHAa
KOCBIMIIIA (ppakuus Ty3eTiH GUOpHHOTeH OaiKaiabl.

Anp0yMHUH — aHOJKa Kapal >KbUIIaM KO3FalaThlH €H YJKeH (pakmus. An o1, o2, B, v-
rII0OYIHHIIEP1 — aHOKA Kapail Oasto Ko3FanaThliH (pakiusiap.

byn mamanapaplH KaJdbIITBl MOHAEP! HAYKACTBIH JKachlHA, TYPATBIH JKEpiHE JXOHE T.0.
OaiiiIaHbpICTHI OOJFAHABIKTaH dp JabopaTopus ©31HAIK MOHIEPIH YChIHA/bI:

AnBOyMUH: 52,0— 70,0 %

['moGynunep:

Annda 1 3,5— 6,0%

Anbda 2 6,9—10,5%

Bera 7,3—13,0%

Tamma 12,0—19,0 %
7. Oneouer:

e Herisri:
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kypaisl/ Y.A.baitzak, K. JK.Kynabaes. — Anmatsr: «9Bepo» 2020:x. -304 0.
https://elib.kz/ru/search/read_book/51/

3. K.K. Kyna6aes, XK.2K. AbnpaxmanoBa, M.A. MaxamberoBa, A.H. Ce131bIK. MeauimHanbIK
ounopusnka «PapManrs» MaMaHIbIFbl CTY/IEHTTEPIHE apHAJIFaH OKY Kypasbl AnMatsl; OBepo, 2020 x.
212 6. https://elib.kz/ru/search/read_book/309/

4. KoitayoekoB b.K., AiitkenoBa A.A., bykeeB C., banmaram6etoBa ['.I'. MenunnHammbIK xoHe
OuoTOrMsUIIBIK (PU3UKA HETi3/epi: OKY KIppaibl/ — «9Bepo» Ocnackl, AnMatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. KoaneBa. Meaunuackas 6uogusuka: yaebnoe mocobue (2-oe uznanue) — Anmarsr: UI1
«M3matensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Uynunosckux B.P., Kanuesa XX.A. JlabopatopHbIii MpakTUKYM MO TUCHUTUTHHE «MeTuImHCcKas
onodmsukay: YaeoHnoe nmocobue. — Kaparanna: UIT «M3patensctBo AKHYP», — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971

8. bakbLiay:

Hon kanait ko3ranamsl

MoHHBIH KO3FaIFBIIITRIFEl JEreHIMI3 He?

VoHHBIH KO3FAIIFBIIITHIFBIH aHBIKTAUTHIH (popMyna KaHman?

Onekrpdopes dhapmanusia He YIIH KOJIAHBUIAIbI?

Ne 5 Caobak.
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1. TakpipbIObl: CIMpOMETP Kypajibl apKbUIbl OepiireH (YHKIHOHAIABI 3€PTTEYJEPAl TipKEy KOHE
Tangay.
2. Makcartbl: CTyIeHTTEp/l OKIIe aypylapblHbIH TaOUFATBIH 3€PTEYTe, CHIPTKBI THIHBIC Iy KbI3METIH
emmueyre apHairan acmamn, «Crnupo C-100» cnupoMmeTpiHiH KYpBUIBICBIH KOHE JKYMBIC icTey
MPUHLIMITH YHPETY.
3. OKBITY MakKcaThl: OPTYpJi MEIUIMHAIBIK MaMaHABIKTAp/Ja THIHBIC Ay XYHECiHIH KbI3METIH
3epTTE€y MaHBI3ABI Macelne OONBIl  Kenlemi. 3epTTey HOTWKeIepi OpoHX-eKme KyHeciHuaeri
ayBITKYyJIAp.Ibl JIep Ke3inae Oaifkar, HayKacThIH JKaFdaiblH, aypy/IbIH JECHI€iiH, OHBIH ©3TepPiCiH HAKTHI
Oaranayra )oHE eMJeY JKOJJIapblH IYphIC TaHAAN alyFa MyMKIHIIK Oepesl. OKmeneri aya arbIChIHBIH
aifHAJIBIMBIH 3€PTTEMEN aHECTE3NOJIOTHSIIBIK 1C-OPEKETTI TYPBIC TAHJAI ATy MYMKIH eMec.
4. TakbIpbINTHIH HETI3Ti CYpaKTapbl:
«Crmpo C-100» cnupoMeTpiHiH KYPBUIBICHIH XKOHE )KYMBIC 1CTeY NPHUHIIUTIIH.
3epTTeyiH jKaHa d/1iCTepiH.
Haykactsl 3epTTeyre qanbiHaayabl.
«Crupo C-100» cimpomMeTpiMeH AYPHIC )KYMBIC ICTEH amyIbl.
3epTTey HOTHKENEPiH TYPBIC TaIail amy/Ibl.
5. Ilonnin conrsl OH Ko XKeTKi3y yumIiH OKBITYIbIH Herisri ¢opmajapsl / dmicrepi /
TEXHOJIOTHSIJIAPBI: KYITACKIT KYMBIC JKacay.
6. ITonai OH Ko xeTki3y AeHreifin 0aranayra apHajran 0akbLiay TypJepi: aybi3iia cypay
KoHABIPFBIHBIH KYPBLIBICHI:

1.Cmpometpig 6ackapy OemikTepi.

2. CiupoMeTp MepHeNepiHiH aTKapaThlH KbI3METI.
1) «ITutanue» mepHeci - CIUPOMETP/II iCKe KOCaIbl JKoHE olipei. Omuripy yiiliH nepHeHi e keminie 3
CeKyHTJall 0achll TYpy KEpek.
2) «Hactp.» nmepHeci - CIUPOMETPIH HEr13r1 HapaMeTpiiepiH Oanray pekuMiHe KOcaibl.
3) «[laumeHT» mepHeci - HayKac Typajbl aknapar oepei.
4) «Dapm.» mepHeci - CIMPOMETPAIH >KajJblHA >Ka3blIFaH HAyKacKa jkacajafaH (hapMOKOJIOTHSIIBIK
Oaiikay/bl (po0a), OHbIH HeMipi OOMbIHIIA 13AE€HI].
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- KnaBuaType:  Mparow Mesats | Cron Crapr

1 .cyper. CrotponieTyAie IR TEET KajiHicd.
2. cypeT COHpoMETp HepHEIepL

5) «IIpoGax» mepHeci — Oepinren Oankayasl PapMOKOIOTHSIIBIK 0alKayMEH CalbICTBIPY apKbLIbI TAHIAI ATy
YIIiH KOJIaHbLIA b

6) «KEJI», «DXEJI», «MBJI» nepuenepi - pexumMaepai TaHaay YIIiH KOJIAaHbLUIABI.

7) «Crapt»,«CTOmm» nepHenepi — TaHaan ajlblHFaH peXKUMICPAIH OacTalyblH )KOHE asKTaTybIH KOPCeTe .
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8) «IIparon» mepHeciH - KbICKa Mep3iMae OackaH ke3ae Karas mamamed 10 MM-re >KpUDKUIBL Erep
MepHEH1 Y3aK YaKbIT OAChIN Typca OChl YaKbIT 1ITIH/E KaFa3 KbUDKA Oepei.
9) «Ileuats» mepHeci - GailKayablH HOTH)KEHI Oacnara ImIbIFapaibl.
10) «BBom» mepHeci - HTi31ITeH CaH MOHJIEPiH €HTI3UIIT OOJIFaHBIFBIH KOPCETE/I.
11) «Ynan.» mepHeci - €HTI3UIreH MATIMETTEep/l emipei.
12) KnaBuarypaHbIH caH1ap jKa3blUIFaH 06Tl caHAap/Ibl €HT13y YIIiH KOJIIaHA b,
3. XKymsicThI OacTay perTi.
- CnupomMerpai  KOCKaHHaH KEHiH  OHBIH

CJIE YO OKpaHbIHAA  Jdpirepre  Kapaiymibl  Typalsl
[MAIIMEHT=123 MOJTIMETTEP/1 SHT13eTiH Ma3ip IIbIFajbl (3 Cyper).
MYX/XEH (0/1) - Erep kopmaran opTaHblH Kyiii (0eIMeHIH

TeMIIepaTypachl, ayaHbIH KbICHIMBI, CHUPOMETPIH
OpHBI) ©3repMece, OHIa Jdpirepre Kapaaylibl
Typajbl MOIIMETTEpP/l EHTi3ilm 3epTTeyAl XKYprizy
EATAPESI= 12.215B KEPCK,
NPMHTEP- T'OTOB ‘
BPEMA=11:05:23 22/08/01 "0’ = 12 |, OkOe BEHTUIALMICHLIH 3€PTTEYre JAdpirepre
3. cyper KapaJyliblHbl JaibIH/IAY.
Jopirepre Kapaiaymlibl Ke3 KEeJITeH CBIPTKBI JeM ajly

¢byskusaceH (GyHKIMS BHemHero Abixanus - ®BJ1 ) 3epTTey anapiHaa:

= 3eprTeyre AeiiH 24 carar ilIiHe TeMeKi TapTHaybl, apaK-Iapan immneyi Kepek.

= 3epTTeyre AeliH 2 caraT ILIiHAE eMIK JIeHe HIBIHBIKThIPYFa KaThICIay, ACHEre ayblp *KYKTeMe

Tycipmey, OacnaiIakineH KOoFapbl KOTEPIIMEY KEPEK.

= 3epTTeyre Key/AeH! KbICIIaUThIH JKE€H1T KHIMMEH Kelly Kepek.

= 3epTTeyre JeiiH 2 carar 1IIiH/Ae TOMbIN TaMaK ILIIey Kepek.

*  OpOHXTHI OOCAHCHITAThIH MHTATSAIMAIBIK Kypanaap/sl KoijgaHoay kepek. Erep Konnanca, onna

Jopirepre KOJMAaHFaH yaKbITHICHIH, T03aCHIH aliTy KepeK.
2. CnupomeTpus 91iciMEH OIMIESYIIH YKaJIbl epexeepi:
1. XKyMbIc xyprizep anablHaa KOHIABIPFBIHBI 3€pTTEY XKYprizyre Aaiibinaay kepek. On yiriH 6eaMeHiH
TeMIepaTypachlH, ayaHbIH KbICBIMBIH OJIIIEN KOH/IBIPFBIHBIH Xa/lbIHA €HT13y KepeK.
2. OKne BEeHTWISLUSACHIH 3€pTTEY/l BIHFAMIIbI, THIHBIII KaFAalaa >Kyprizy Kepek. SIFHu napirepre
Kapalylibl 3epTTeyre Jeiin eH a3sl 10 MUHYT /1eM aly Kepek.
3. MypbIH b KBICBII TYPATBIH 9p Jdpirepre KapalylblFa apHaJIFaH KbICKbIII KOJIJJaHy Kepek.
4. 3eprrey anapiHAA:
* Topirepre Kapaaylibl TYpajibl TOJIBIK MAJIIMETTI (3KacChl, *KBIHBICHI, OOMBI XKoHE T.0.) €HT13y Kepek
* 0oJIME TEMITepaTypachiH, ayaHbIH KbICBIMBIH, BUTFIBIIBIFBIH 01Ty Kepex.
* Jopirepre KapaJylIbIHBIH COHFBI Ke3/le KaObLIJaraH Jopi-JOpMEKTEpiH, OHBIH J103aCBIH, COHFbI
KaObUIaraH yaKbIThl Typajibl MAJIIMETTEPI1 Oy Kepek.

5. Jlapirepre KapajiyIbl Key1eciH, MOMBIHBIH KbICBII TYPAThIH KHIM/IEPIiH LIEIY KepeK.
6. Exi Gaiikay apanbifbiHia 1-2 MUHYTTaH Y31JIIC jKacay Kepek.
7. CiupoMeTp/iiH aya aFbIHIApbIH KaOBUIIAUTHIH O6JliMIMEH MYIITEKTIH JKalfaHFaH >KepiHJe caHiay

4 cypet. MYIITIKTiH aybI3 KyBICHIHIAFbI OPHAIACYHI.
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0oMay Kepek.

8. 3epTTey Ke3iHJe HayKacTblH OPBIHIAMTBHIH iC OpEKeTIH HAKThl MOHEPIl JaybIC bIPFaFbIMEH aNThII

TYpY Kepek.

9. Hopirepre Kapamymibl 3epTTey Ke3iHJIE KOeTeJice, OHJA Y3UIC jKacall, COJaH KEWIH >KaJFacThIpy

KEpeK.

a — MYIITIK aybl3 KybICBIHA JTYPBIC €HT131JITEH.

0 — MYIITIK aybI3 KybICBIHA TEPEH EHT131JIMETeH SIFHH TiJ1, TIC OHBIH CAHJIAYBIH KapThUIal Ka0ybI
MYMKiH.

B — MYIITIK aybI3 KybIChIHA TEPEH CHT13UIreH SFHU TUIAIH TYOiHe KYII TyCipei.

e JKyMBICTBHIH OPBIHAATY peTi:

L. O)KEJIgpin -ai euiiey peri:

1. Jopirepre Kapaiymibsl Typajabl MOIIMETTEpi (KBIHBICHI, >KAaChl, OOWBIHBIH Y3BIHJBIFBI) €HTI3II,

«BBO/» nepHecin 6acy kepexk.

2. baiikaympiH TypiH Tanmay kepek. On ymin «OKEJI» mepHeciH Oacca, KpaHaa crndporpamma

TYPFbI3yFa apHAJFaH KOOPIMHATAJIBIK TOP LIBIFaIbI.

3. Jlopirepre KapaylIbIHBIH MYPHBI KBICKBIIIIICH KBICBUIBII, ay3blHA CAJIBIHFAH MYIITIK epiHJepiMEeH

TOJIBIK KaObUTFaHHAH KeiiH, Oaiikay Kalall >Kypri3uIeTiHIIr Typaibl KeHec Oepy Kepek.

4. «CrtapTt» mepHeciH Oacy kepek. Jlopirepre KapaiymiblFa OipKaJBINTHI JeM alyblH OacTayabl

YCBIHBII, 3KpaHFfa LIbIFapbUIFaH CIMpPOrpaMMara Kapail OTHIPBIN ThIHBIC aly/bl OAKbUIAY KOHE KaKET

Oosca KochIMIa KeHeC Oepy Kepek.

5. Aya arbIHbI KaOBUIIAFbIIIKA TYCKEHHEH KEillH ciuporpamma TYpFbI3bUIa OacTaipl. 3 — 6 per »xait

THIHBIC aJIFAHHAH KEeHMiH dKpaHJa aya MeJILEepiHiH ecenTeiareH MoHi mbFaasl. ComaH KeliH HayKacka

«basy TepeH aeM ambIHbBI3» JkoHE «basy TepeH JeM IbIFapbIHbI3» Jen Hyckay Oepy kepek. ConaH

KEWiH Jopirepre Kapaayllbl €pKiH JeM alajbl.

6. «Ctom» nepHeciH 6acy Kepek.

7. Erep 6akputay aypsic kacaica, onna «BBO/» nepHecin 6acy Kepek OHBIH KOPBITBIHABICH KCTEE

caKTasapl.

*Erep OakbulayablH KOPBITBIHABICH! KaHararTaHablpmaca, oHga «CTAPT» mnepHecin Oacy apKbUIbl

0akpuIay bl KaiiTa yKacay Kepek.

8. DkpaHFfa LIbIFapbUIFaH 0aKblUIay KOPBITHIHABICHIH OacragaH mbiFapy yuuiH «Ileyathb» mnepHeciH

6acy Kepek.

1. ®XEJI-ni eniey peTi:

1. «OKEJI» Gaiikaybin Tycipin 6onranHan keilin «DXKEJI» nepHecin Oacca, sKpaH/ia «aFbIH-KOJIeM»

TY3aFbIH TYPFBI3yFa apHAJIFaH KOOPIUHATAIBIK TOP HIBIFAIbI.

2.lopirepre KapaiyliblFa epKiH JAeM alyFa KeHec OepreHHeH keiiH, «CTapT» nepHeciH 6acy Kepek.

3. «2-5» per epkiH JeM alFfaHHaH KeWiH 3KpaHHBIH TOMEHI1 KaFblHJa TEepPeH JEeM aily >KOHE JeM

HIBIFapy Typalbl €CKEePTy LIbIFabl COJaH KeliH JIopirepre Kapanyubira «TepeH eM aj KoHe HIYFbUI

JIeM TIbIFap» Jen Hyckay Oepy kepek. Erep KOHIBIPFBI 3epTTeyli Ayphic TipKece, OHIA JKpaHIa

3epTTeYIiH ChI30acChl IIBIFAIbI.

4. TepeH neM LIbIFapFaHHAH KeiH KOHIBIPFbl aBTOMATTHI TYpPJI€ 3€pTTEY 11 asKTalIbl.

*Erep 6enrini Oip cebenTepMeH 3epTTey OpbIiHAaIMaca, oHaa «CTom» nepHeciH 6acy Kepek.

5. Erep ThIHBIC aiy QyphIC OpBIHIANICA, 3€PTTEY HOTHXKECIH CakKTay cakTy YmIiH «BBom» mepHeciH

Oacy Kepexk.

6. DKpaHFa IIBIFApBUIFaH OaKplIay KOPHITBIHIBICHIH OacmamaH mbiFapy ymiH «IleyaTrb) mepHeciH

0acy Kepexk.

1I1. MBJI-ai enmey peri:

1. «MBJI» nepuecin Oacca, ’KpaHIa CHHpOrpaMMa TYPFbI3yFa apHaJIfaH KOOPAMHATAIBIK TOP

IIBIFAIbI.

2. [lopirepre KapaiyuiblFa TEpeH KMl JeM ajyFa KeHec OepreHHeH keifiH, «CTtapT» mepHeciH Oacy
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KEpeK.
3. 15 cexyHaTaH KeWiH KOHIBIPFBI aBTOMATTHI TYPJAE 3€PTTEYAl asKTalIbl. DKpaHAa HOTIKE Maija
OonranHaH KeiiH «CTom» mepHeciH 6acy Kepek.
4. Erep TBIHBIC ally OYpbIC OPBIHJAJCA, 3€PTTEy HOTHIKECIH CakKTay CakTy yuiiH «BBoa» nepHecin
0acy Kepek.
5. DkpaHfa WIbIFapbUIFaH OaKbUIay KOPBITBIHABICHIH OacmanaH mbirapy yiuiH «IleyaTsy» mnepHeciH
0acy Kepexk.

bapabsik kepekTi emmieynep JKyprizumin OojFaHHAH KeWiH, 6eJIIey KOPBITBIHABICH JKpaHFa
LIBIFAPBUIBLILI (5 CyperT).
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5 cyper

1. Bakpuiay TypiHiH ataysl,

2. Jlopirepre KapanyIIbIHBIH PETTIK HOMIPI KOHE OJ1 Typasbl MATIMETTep (MKBIHBICHI, JKachl, OObI);

3. Jlutpmen OepisireH aya KeJIEMiHiH IITKaIacHl,

4. CexyHaneH GepUIreH yakbIT IIKaJIachl,

3eprTey OONBIHILIA TYCIPUITeH Tpaduk;

5. 3eprTey KyHi;

6. 3epTTey yaKbITHI,

7. Tlapamerpnepain Tabnuuacsl (mapaMmerpiepiH Oenrinenyi, eismeM Oipiiri, eJIIEHIeH IIaMa,
HOPMATHBTIK KY)KaTKa COMKEC MYMKIH 00Ty KEpeK Iama, maibi30eH OepiireH eJeHreH maMaHblH
MYMKiH 0OJTy KEpeK IIamMara KaTbIHACHI).

IY. Anpiaran HoTDKenepl l-kecTeleri CUpoOMETpHsl KE31HJI€ aHBIKTAJIFaH KaJbINThI IIaMajiapMeH

CaJIBICTBIPBII, KOPBITBIH/IBI Kacay Kepek.

e Kpickalia TeopusiJbIK MarjymMar.

TrerHBICATY JeT — aF3a JKacyIIaJapbIHBIH KOpPIIaraH OpTaMeH KOMipKBIIIKbUITa3bl, OTTETi )KOHE
ra3 ajaMmacyblH aWTazbl. byn ke3je ekme BEHTHISALMACH, OKIEAE TIa3 ajaMacybl, KaHHBIH Ta3fbl
TacMaJIaybl )KOHE YIIIaiapAbIH ThIHBIC aTybl OPBIH aJlafbl.

OKIe BEHTHJIALMICHI KOHE T'a3 aJIMAaCybIHCBI3 THIHBIC alyAblH 0acka (as3amapblH jKOFapFbl bIHFANUIIBI

KOJIMEH KamTamachl3 eTyre 0ojamaiiibl. Bys ThIHBIC amy/IbIH JKeTiCHeyIIUIIriH Ty ablpaabl. COHABIKTaH

OKIIe BEHTWJIALMACH KOHE Ia3 alMacyibl 3epTTey, OTTETiHIH MapLUabl KbICBIMBI JKOHE apTepus,

BEHA KaH TaMbIPJIapbIHAAFhl KOMIPKBIIIKBUITA3bIH aHBIKTAYMEH Oipre THIHBIC ally YKETICIEYIITITHIH

JIMOTHOCTHKAJIBIK HET131 00JIaIbI.

OKrne BEHTWISIIHUSACHIHBIH YJIMIAa apalibIK TBIHBIC Iy KaXETTUTITT COWKEC THIHBIC aly KYyHeciH
perTeyuri KeMiciareH KyMBICHIH, OKIle TapeHXUMAChIH, aya OTKI3eTiH JKOJAapAbIH KYHiH, THIHBIC aly
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OYJIIIIBIKETTEePiH, KEyJAeHIH CYHEK-OVIIIBIKETTI KaHKAChIH KaMTaMachl3 eTelli. OKIe BEHTUISIUSCHIH
TBIHBIC allyJbIH HEr3ri yzepici gen KapacTbipaibl. OHbIH Oy3bulybl 3/4 jxarjaijia THIHBIC alyJbIH
KETICICYIIIITIH TYIBIPAIBL.

Oxknezneri raz aiMacyel - OeJCeHIl ajabBEOJJApIblH  ayJaHbIHBIH  KOCBIHJBICBHIHA,
cypdaxkTaHTTapaBIH KacHETiHE, OKIIe apeHXMMAachlHa, Killll KaH aifHamy MIeHOepiHiH KyHiHe Toyeni
OoJIaIbl.

OKIle BEHTHJIALUACH! KaJIBINITHI JKaFaii/la THIHBIC ally OYJIIIBIKETTEPiHIH BIPFAKTHI KUBIPHUTYHI
Ke31HJIe JIeM alyMEH JIeM LIbIFapy bIPFaKThl aMachlll TypaThiH €Ki (a3zamnsl yaepic. [lem ajiraH Kesje
aJIbBEOJIAAp/Ia OTPUIATENBAl KBICHIM Maiia OonybIlHaH aTMocdepanarbl aya eKIere Tyce OacTailibl.
JleM anfaH Ke3Jeri ayaHblH KeJIeMi jKOHE OHBIH KO3Fally JKbUIJaMJIbIFbl OYJIIIBIKETTEPAIH KUBIPULY
KaOUIeTiHIH 1aMBlyMEH, THIHBIC aly OYJIIIBIKETTEpl OHIIPETIH KYIIiHIH IIaMachIMEH COHBIMEH KaTap
TBIHBIC ally JKOJAAPBIHAAFbl KEIAEpPrijIepMEH >KOHE OKIEHIH CO3bUIFBIITHIFBIMEH aHbIKTanaabl. Jlem
aITyJIbIH COHBIHJIA aJIbBEOJIApIaFbl KBICHIM aTMOC(epalIbIK KbICBIMMEH Oipieii OOFaHIbIKTaH ayaHbIH
KO3FaJIbIChl TOKTAJIa/Ibl.

OKIie CO3bUTFaH Ke3Jeri JKMHAKTaJIFaH SHEPrHs KOPBI JKOH THIHBIC ajFaHAa CeIKOC JIeM
HIBIFApbUIYBIH KaMTaMmachl3 erefl. BeHTwisiuus KyllelreH Kes3zne IIbIFapy OyJIIbIKeTTepl 1cke
KochbUTaasl. Jlem mibiFapy ¢asachlHaa eKIere Cepmimai peTpakiysi dCEepiHeH OHIIPUIETIH Kyl dcep
eTelll HOTHXKECIHJE allbBEOJIap/larbl KbICHIM aTMoc(hepalblK KbICBIMMEH apThIK 00iabl. COHIBIKTaH
OKIIEJIeT1 ayaHbl CHIPTKA LIBIFapaIbl.

Af¥3aHbIH TYTBIHYbIHA, CBIPTKBI OPTaHbIH KYHiHE, THIHBIC ally JKYHeCiHIH KyiiHe OailaHbICThI
BEHTHLIIIIIBIK YIIEpicTep SPTYpii minriHre ue O0oma amanbl. KaneinTel jxarnaiifa skoil THIHBIC alFaH
Ke3/le ar3aHblH BEHTWIALWIBIK MYMKIHIIKTEpiHIH a3garaH Oejiiri faHa Katelcaabl. PU3HKaIBIK
KYKTEME JKOHE OHBIH 9CEpIHIH apTyhl JIEM alyAblH TEPEH JKOHE JKULJIEyIMEH CUIIATTANAThIH THIHBIC ATy
YAEpICIH €H >KOFapFhl oKIe BeHTWIsAIusIckHA (JKOB) GipTiHaen anbin Kenei.

OKMEeHIH BEHTUIISIUSIBIK JKETICTICYIITUTITIH THIHBIC alyJbIH KIMHUKAJIBIK KOJJAHYBIH €CKEpe
OTBIPHIN Oaranay OOCTPYKTHBTI XKoHE PECTPUKTHUBTI, apajac Jen OeJliHe|.

1. OKIeHIH BEHTUIISIUSACHIHBIH 00CTPYKTHUBTI OY3bUTYBI aJIbBEOJJIapFa TYCETIH aya aFbIHBIHBIH
Oy3buTybIHA OainanblcThl O0saabl. Onap exmneneH Thic 00NaThIH cedenTepiH (KOFapFbl aya eTKi3eTiH
KOJIIAPABIH AehOpMaIIHsIChl, KOMEKEHIIH MaTOJIOTHSUIIBIK ©3repici, 0ere 3arTap koHe T.0.) )KOHE OKIIe
MEH OpOHXTBHIH Oip KaTap MaTOJOTHSUIBIK e3repicTepiHiH (OpOHXTBHIH Ka3blK OYIIIBIKETTEPIHIH
KUBIPBUIYbI, OpPOHXTHIH IIBIPBILTHI KaOaThIHBIH KaObIHYbl HeMece 1ICyl, OpoHXTa OeiHETIH
KAKBIPBIKTBIH TYTKBIPJIBIFBI HEMECE MOJIILIEPIHIH apTybl, OJapIbIH JeQOopMaLusichl xKoHe T.0. cedenrtep)
ocepiHeH 00Iybl MYMKIH.

2. PectpukTuBTi OY3bUTy OKIEIEri >KOHE OKIENeH ThIC (DaKTOpJIApAblH oCEepiHEH OOIybl
My™kiH. KeH TaparaH ekmeneri ceGenTepre ekIe YimagapblHbIH HH(UIBTPATUBTI >KOHE KaOBIHY
Ke31HJeri esrepictepi , THEBMOCKJIEPO3, OKIEHIH (uOpO3bl, OTaManay OoCEpIHEH OKIe KeJeMiHIH
KilIipeniol, aTejeKTa3a HeMece TybUla OITKEH THUIOIIa3us JKoHEe T.0. »KaTajapl. OKINeleH ThIC
(dakTopaapblH 1MIIHAE PECTPUKTUBTI OY3bUIYABIH JaMyblHA IUIEBPAHBIH MaTOJOTHSJIBIK ©3repic,
ITHEBMOTOPAKC, KOKIPEK KaCYIIACBIHBIH CYHeK-OYJIIIBIKEeT anmapaTbiHbIH MaTOJOTHSUIBIK e3repici,
opTypii cebenTepaiH dcepiHeH auadparMaHbIH KO3FAJIFBIIITHIFBIHBIH TOMEHCY1, 11T KYPBUIBICHIHBIH
aypysl ’KoHE aybIpTyHIbl acep (6oneBoil cunapom) cebemniui 601aabl. THIHBIC adyIbIH PECTPUKTUBTI
Oy3bUTYBl Killll KaH alfHalIy HieHOepiHAe TOKbIpay mMaiijja OGoiyblHaH OOJaThIH KYpPEK KbI3METIHIH
QJNcipeyiHeH koHe 06acka ceOenTepAiH dCepiHeH maiiaa 60Iybl MYMKIH.

3. By3butyabiH apanac Typl opTypdi cedenTepain OipiryiHeH naiiaa 6omaapl. COHIBIKTAH Keiie
aypyaAbIH TUarHO3bIH aHBIKTAaY KE€31HJIe KalChl OY3bULY HEri3T1 €KeHIH aHbIKTay KUBbIHFA TYCEI.

Keiine exmeHiH KaabINThl BEHTWIALMUIBIK KbI3METI KE31HJE THIHBIC ATYJBIH JKETICTICYIILTIT
TBIHBIC ay YJepiCiHiH 0acka Ke3eHIepiHnaeri OY3bpUIYIbIH oCcepiHeH JaMybl MyMKiH. byn xarmaiiga
®BJI —HBI 3epTTEy HAKTHl JIUATHOCTHUKAIBIK MOJIiMeT Oepe anmmaipl. COHABIKTaH TEK OKIee ras
alIMacyZblH JAMAarHOCTHKACBIH )Kacalm KoiiMail, KaH aiHaiy >KyHeciHIH ra3fbpl TachIMaJIJayblH JKOHE
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WINa apajblK THIHBIC aTyIbl 3ePTTEY KepeK. OKIEeHIH BEHTWISIHSIIBIK KbI3METIH 3€pPTTEY Jopirepre
KapaJTyIIbIHBIH JKaFIaibIH KeIeH 11 Oaranayra KOJIIaHbLIa bl

OKIICHIH BEHTWISIIFSUIBIK KBI3METIH KIMHHUKAIBIK Oaranay HayKaCTBIH TBIHBIC ally TYpJEpiH
JYPHIC  OpBIHIAAFaH Ke3[¢ aJblHFAH HOTIDKEIEPAl KaJbINThl IIaMajlapMeH CaJIBICTHIPBUTYFa
Herinenred. KanpInTel mamamap Jgenm  3epTeNeTiH Typ YLIIH OKMEHIH KalbIIThl KYHIHIH
nmapameTipJIepiH CHUIATTANUTBIH IamManapsl aWTaael.  KanellThl mamMajapiblH MOHI Jopirepre
KApaTyIIBIHBIH KBIHBICHIHA, JKAChIHA, OOWBIHBIH Y3bIH/IBIFIHA JKOHE OHBIH IIBIFY TEriHe OalIaHBICTHI
Oonazpl. An Oanmanapja KaJbIMThl IIaMajiap JKbIHBICKI MEH OOWBIHBIH Y3BIHIBIFBIHA KaparaHaa
KachlHA a3 JIopexkeie OaIaHbICThI 0OIAIbI.

Erep mopirepre KapanylibIHBIH 3epTTEy HOTHKECI MYMKIH 0OOJaThiH KaiblNThl miamagaH 80%-
Fa apTca, OHJIa OKIICHIH BEHTHIIUSACHIHBIH OY3bUTYBI )KOK JICT €CCITeNe/Ii.

Cnupomempus — TbIHBIC aly KeJEMiH edmedTiH oaic. ['padukanblK >KOIMEH 3epTTey
HOTHDKEIIEPIH TIPKEY apKbUIbI alblHFaH TpPaQUKANBIK CBhI3BIKTEl  CHUpOZpaAMMa JICTl  aTaibl.
Cnuporpammaja abciucca ociHe yakbIT, all OpAIMHATA OCIHE aya KeJeMi CallbIHAIbI.

TembIc anmy Ke3iHJe oKme-OpoHX JKyieciHieri aya kesemi esreperi. bym esrepicrepmi
CIIUPOMETPHUSIUIBIK KOHJIBIPFBI TIPKEN, COUporpamma TypiHzme Oepeni. Kamantel —crnuporpamMMaHbIH
HET13T1 3JIEMEHTTEPiH KapacThIpalbIK (6 cyper).

bipHenie per ThIHBIC aiiFaH Ke3Jeri aya KeJeMiHIH KOCBIHIBICHIH CHUBIMJIBUIBIKTBI KOPCETKIIIT
JIeI aTauIbl.

Teinbic any kesnemi (JeixamenvHolti 00vém - JIO) nen THIHBIC alFaH Ke3/e OKIere TYCeTiH aya
KOJICMIH alTabl.

TeIHBIITHIK Ky#Ae epecek anaMHblH JO-cbl 500—800 M Kypaitabl.

AnbBeonFa KETETIH JKOHE raz ajMacyra KatbicaThlH J{O-HbIH O6JIriH allbBEOJSIpibl KeJieM
(anvseonsproim 0b6wvémom -AO) - nen araiinel. Kansimrer sxargaiaa AO, J1O-ubiH 60-70% Kypaisl.
An JIO-HbIH KanraH OeJiiri e alMakTbhiH KbI3MeTl ((yHKIIMOHAJILHOTO MEPTBOTO IPOCTPAHCTBA -
OMII) - nen aranagsl. AO men OMII —HbI Tikenel COIUPOMETPUSIIBIK JIICTICH OJIIIey MYMKIH eMec,
COHJIBIKTAH OJIap YIIiH Ta3dap/bl epiTy 9111 KOJITaHA b,

Teinbic any xuitiri (Yacmoma Jvixanus -HJI) - nen 0ip MHHYT ilIiHIe HAYKACTHIH THIHBIC ATy
IIUKJTBIHBIH CAHBIH alTaIbl.

ThIHBIC anyIbIH MUHYTTBIK Kenemi (Munymuuiti 06vém Ovixanus -MOJl) Hemece OKIEHIH

MUHYTTBIK BeHTWISIUsACE (MBJI — wMuHHYTHass BEHTWIALUS JETKUX) MO = Ya*J10
S
>t T G
3 0
X v & @
S o
MAM \ V&
V \/ s
il g
Sy . =
CnokoliHoe  [nybokoe o
ObixaHue dbixaHue <
6 cyper

(hopMynackIMEeH ecenTeNiHe/I.

MUHYTTBIK aJIbBEOJISPIIbI BEHTUISIMSHDBL (MUHVIMHYIO albeeorapHyio eenmunayuio MAB) erep
AO 6enrini 6onca, MAB =YJI *AO popMynacbiMEeH aHBIKTAIAIbI.




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA [SKMA| MEDICAL
AKADEMIASY ACADEMY

als,
. .

«OHTYCTiK KazakcTaH MeauuuHa akanemusacol» AK AO «OHo-KazaxcTaHcKas MEOVUMHCKAST aKaAeMUS»

MemnnuHaneIK 0Ho(pHU3HUKA )KOHE aKIAapATTHIK TEXHOJIOTHsUIap Kadeapachl Ne-35-11(D)-2024
Toxipubenik cabakTapra apHaJIFaH dIiCTeMENIK HycKaynap «brnodmsnukar 82 6ertin 32-6eTi

MAB sxone MO/I ar3aHblH SHEpreTUKAIbIK aIMacyFa KaXEeTTUIIriMeH aHbIKTanazsl. ThIHBIC
almy JKyWeciHiH Oenrimi Oip mopexene  pe3epBTi MyMkiHairi Oonranmaeikran 1O, YJI, MOJ
THIHBIIITHIK KYWJIe OCepUIreH KajbIlThl IIaMaMeH CalbICTBIpFaHAa a3bipak TeMmeHaeimai. MO/l —1big
aJIMacy/IbIH KQXKETTUIIrHEeH apThIK 00JTy JKar/1ailblH TUNePBeHTH/ISIINS, aJl KEMYiH FMIIOBEeHTUISAIUS
nen araiael. OChbIFaH YKCAC aNbBEOJSAPIBl  THUICPBEHTHIISAIUS KOHE THUIOBEHTIJIALUS — KYWIEpi
KapacTbIPbLITYbl MYMKIH.

Jlem aity skoHE JIeM IIBIFapy/IbIH pPe3epBTi KoseMi (Pezepsnbie 00vémbl 60oxa 1 evidoxa - POpp
u POgpiyr) — jen jopirepre KapauylibIHBIH THIHBIII JIEM ajifaH HeMece JEeMJi IIblFapFaHHaH KeWiH
COMKeC KOCBIMIIIA JIEM allaThIH HEMECE JIEM/I1 IIBIFapaThiH €H KOIT aya KOJIEMiH aifTa Ibl.

JleM anyablH CHUBIMIBLIBIFBI (EMKocmb s0oxa - Egn) JIO xone POpj KOCBIHIBICBIHA TEH
OoJajIpl )KOHE TEPEH THIHBIII IEM ajlFaH Ke3/IeTi aya KeJeMiHe COlKec Kenei. 00aibl.

Jlem anraH Ke3Jeri OKIeHIH eMIpIiK CUBIMIBUIBIFBI (JKusnennas émxocms néekux - XEJI) —
nen  JIO xoHe PO nem anmy »oHe JieM LIbIFapyJbIH KOCHIHIBICHIH aiTansl. backama JKEJI — gen
Jopirepre KapalylIbIHbIH €H YIKEH JAeM IIbIFapFaHHaH KeHiHT1 JeM alFaHiarbl eH Kol aya KelieMiMeH
JIeM alTy MYMKIH/IIT1.

OxneHiH KanablK keseMi (Ocmamounwvii 06vém néexkux - OOJI) — nmenm TONBIK JeM
IIBIFapFaHHAH KeHiH OKIe/Ie KalaThlH aya KeJIeMiH alTa/bl.

OkneHiH >Kalmbl CUBIMABUIBIFBI (O6was émxocms néekux - OEJI) — menn JKEJI men OOJI —
KOCBIHbICBIHA TeH IaManbl aiTanasl. OOJI — sxactapaa 25-30%, an epecexrepae 35% Kypaiiabl.

OkIieHiH (PYHKUMOHAIIBIK KAJNIBIK CHUBIMIBUIBIFBI (DYHKYUOHALHASL OCMAMOYHASL EMKOCTb
néekux - ®OE) — nem kol eM mbIFapraHHaH KeHiHT1 oKIene KanraH aya kenemin aiitaabl. On @OE =
OOJI + POgpiy; popMysiacbIMEH aHbIKTaNA/bI.

CrnupoMeTpust Ke31H/Ie aHbIKTaIAaThIH TapameTpiep (1-kecre):

D3H0T0TUSIIBIK
[TapameTpiiep .
ayYBITKYJap/IbIH HIETi

J0 TeiabIc any Kesiemi (JlpIxaTenbHblil 00beM) 0,05-2,5

eIl Teibic any xuiniri (YactoTa apxaHus) muHyThIHA 8-80

MO/ ThIHBIC amyablH MHUHYTTHIK Kejemi (MHHYTHBIM 00BeM 15-12 1
JIBIXaHWSI) '

Tt TeIHBIC ~ aly  IUKJIBIHBIH ~ Y3aKThIFbl  (IUTEnsHOCTD 0.75-7.5
JIBIXaTETHLHOTO [IHKJIA) ’ ’

KEJIgg Jem anmraH Ke3deri OKMEeHIH OMIPIIK CHBIMIBUIBIFBI 05-8.0 1
(OKu3HeHHasi eMKOCTb JICTKMX Ha BJIOXE) n >

KEJIgpyy | dem miblFapraH Ke3/eri ©KMEeHIH ©OMIPIIK CHBIMABUIBIFBI 05-8.0 1
(OKu3HeHHast eMKOCTb JIETKHX Ha BBIIOXE) TS

POgrix PesepBri nem mibirapy kesemi (Pe3epBHbIil 00beM BbIIOXA) 0,1-1,5 1

POgp PeseprTi nem any kenemi (PesepBHbIil 00beM BIOXA) 0,1-3,57

Ej Jlem any cubiMIpUTBIFBI (EMKOCTB BJ10XA) 0,2-5,0 n

OXKEJI OKIeHIH  KbUIJAMJATBUIFAH  OMIpPIIK  CHUBIMIBUIBIFBI 0.5-8.0 1
(DopcupoBaHHas JKU3HEHHAsT EMKOCTD JIETKUX ) AV’

MBJI OKIieHIH eH YJKeH BeHTWIAusIchl__ (MakcumanbHas 5200 11
BEHTUJISLUS JICTKUX)

OEJI = XKEJI+OOJI
KEJI = 10 + POBx + POBBIX
H(E.H N EBI[ + POBBIZ[
EBa = J1O+POgBpg
MOJI = 10*4]]
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A¥3anarbl anMacyAblH JEHIell apTKaH Ke3/e THIHBIC ally KeJeMi JKOHE THIHBIC ally >KUUIIri
aptanpl. Ar3aHblH | MHHYT 1IiHIE BEHTWISALMSJIAUTBIH €H KONl aya KeJIEeMIH OKIIEeHIH €H YJIKEH
BEHTHJIALIMACH (Makcumanvrou eenmuisayuu aéekux- MBJI) — nem araiigel. MBJI = JIOmakc *
YJImaxc.
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1. CiupomeTpust HeHi 3epTTei Il
2. KanpInTsl OKIEHIH THIHBIC Ty KeJeMi

Ne 6 Caoaxk.

TakpIpbIObI: POTOATEKTPIIIK GOTOMETPIHIH KOMETIMEH €PITIHAIEPAIH KOHIICHTPALUSICHIH aHBIKTAY.
2. Makcatpl: ®apmaneBTik HpenapaTTapiblH KOHIICHTPAIUSICHH KadUOpOBTIK IpaduK KeMeriMeH
AHBIKTAY TOCUIJEPIH OKBITY.

3. OkpITYy MiHgeTTepi: HOTOMETPAIH KYPBUIBICHIH, OHBIMEH JKYMBIC ICTEY/Il JKETe MEHIEpTY.

4. TakbIpbINTHIH HETI3ri cypakTapbl:

6. JKapbIKTBIH KYTBUTYHI IeT€HIMI3 He?

7. Bbyrep — JlamGept — bep 3aHbI Kanaii epHeKTene1?

8. K®K —3 KypbuUIbICH KaHJal 0OIIKTEpACH TYpaIbl?

9. 3arTapablH ONTHKANIBIK THIFBI3IBIFEI KaJlall aHBIKTAIAIbI?

5. KonnenTparusicel Oenrici3 0osutran epitTiniHiH (Cx) KOHICHTPAIMACHIH KaJlall aHbIKTai b1?

5. 5. Ilonuin confbl OH Koa :KeTKi3y YylIiH OKBITYAbIH Heri3ri ¢gopmanapbl / Jaicrepi /
TEXHOJIOTUSLIIAPBI: KYNTACKINT YMBIC JKacay.
6. ITonai OH Ko xkeTki3y qeHreifin 0arajnayra apHajraH 0aKbLIay TYpJepi: ayb3iina cypay

e Ouey ’KyYMBICTAPbIHA KAXKETTi KYpaia-Ka0AbIKTap:
1. ®oroanexrprik poromerp KOK-3
2. 3epTTeNeTiH epiTiHAlIep.
3. Kanspinra epitinfi.
4. KroBeranap.
e Kypaaasin *KajJnbl CHIATTAMACHI
DoToMeTpP KOHABIPFBICHIHBIH CHIIATTAMACHI.
@doTOMETpiH CHIPTKBI KOPIHICI 1- CypeTTe KopceTuIreH.
1 — dpotomerpain OemmexTepi OCKITIIETIH aCTHIHFBI 0OJIIr;
2 — (hoTOMeTpAIH CHIPTKBI KOPAOHI;
3 — KroBeTa 0OJIriHIH KaKIarkl;
4- xapbIK KOJIbIHA KIOBETaJapAbl K€3er1MEH aybICThIpYFa apHaJIFaH KO3Fayllbl TETIK;
S — TOJIKBIH Y3bIH/IBIFbIH PETTEUTIH TETIK.

1-cyper

1- d®oTomeTpaiH ONTHKAIBIK ChI30ACHI.
@DOoTOMETPAIH ONTUKAJIBIK ChI30aChl 2- CypeTTe KOPCETIIreH.
1 - maMHBIH KbUT CHIMBI;
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2 - KOHJICHCOD;

3- 11 — Tycy caHpUIaYHI;

4 — mupaKIUAIBIK TOP;

5 — olirIc aliHa;

6 — JI2- mbIFy caHbLIAYHI,
7-8- 00BEKTHB;

9 — xroBeTA;

10 - >xMHAFBII JTMH3A;

11 — >xapbIKTHl KAObUIAAFBIII.

e JKyMBICTBIH OPBIHAAJY peTi:

I- 6eJ1imM

I. ®oromerpai KymbICKa JalibIHAAY.

1. ®oromeTp KOHIBIPFBICBIH TOK KO3iHE
Kocy yuIiH, «CeTh» TETIrH 0acy Kepek;

2. KOHIBIPFBIHBIH J>KYMBICKA JTalbIH/IBIFBI
aBTOMATThI TYpAE OPbIHAIA b

e Muaukatop mIaMbl XaHBIN, SKPaHIA 4
“IIporpeB mnpudopa” naereH xa3y
KOHE Kepl  CaHAJaTblH  YaKbIT
KepceTinei:

e 10 MMHYT OTKeHHEH  KeiliH
(hOoTOMETP/IIH KYMBICKA JalbIHABIFB! Typaibl CUTHAN Oepiiin unaukaropaa «I'oToB k padore,
BBeanTe pe:xxum» - IeTeH Ka3y MIBIFAIbL.

I1. Eprinaineri 3aTThIH KOHIEHTPALUSCHIH AHBIKTAY:

Eprinaineri 3aTThIH KOHLIEHTPALUACHIH aHBIKTAay MbIHA PETIICH XKYPri3iiaei:

1. TONKBIH Y3BIHABIFBIH TAHJAY;

2. EpTiHAIHIH ONTHUKAJBIK THIFBI3IBIFBIH AaHBIKTAY,

3. F - dakropusaiust KodQpPUIHUEHTIHIH MOHIH aHBIKTAY;

1.ToJIKbIH Y3bIHBIFBIH TAHAAY.

1.1. TonKbIH Y3BIH/BIFBIH PETTEUTIH TETIK apKbLIbl KEPEKT1 ©JIIIEHETIH TOJKbIH Y3bIHJBIFbIH TaHIAl
ary Kepek;

1.2. Tangan anplHFaH KIOBETalap/blH OlpeyiHe Ta3apThbUIFaH Cy JKoHe OepuIreH epTiHAUIEpiH 1IiHEeH
TYCIHIH 00siybl OpTallia epTiHAIHI KYIO KEpEeK;

1.3. KroBera OGediriHiH apTKbl YAIIBIFbIHA Ta3apTbUIFaH Cy KYHBUIFaH KIOBETAaHbl al  epTiHIIHI
KYHBUTFaH KIOBETAHbI aJIJIBIHFBI YAIIBIFBIHA OPHAIACTHIPY KEPEK;

1.4. «KroBera 0eJiriH aybICTBIPY TETIr1» apKbUIbl, JKapbIK aFbIHBl Ta3apThbUIFaH Cybl Oap KroBeTa
apKbLJIbl OTEIHICH eTiN KIOBETaHbl OPHAJIACTHIPY KEepeK;

1.5. KroBeta OeuniriHiH KaKmarbH 5ka0y Kepek;

1.6. (“D”) — meprecin 0ckanga «A — OnTudeckas INIOTHOCTEY - OJIIIICY PEKUMIH TaHIAy KepeK;

1.7. “ #”- nepuecin 6ackanna uHAuKatopaa “I'pamyupoBka’ xka3ybl maiiaa Oomaabl;

1.8. 3-5 ¢ keitin “U3mepenne”, A =0,000 + 0,002”) nereH xa3y IIbIFAJIBL;

1.9. «KroBeta OeJIiriH aybICTBIPY TETIr1» apKbLIbl, KAPBIK aFbIHBI 3€PTTENIHETIH CYHBIK Oap KroBeTa
apKbUIbl ©TEIHACH eTil KIOBeTaHbl OpHalacTelpy Kepek.CoHJa WHAMKATOpAa 3epTTENIHETIH
CYMBIKTBIH ONTHUKAJIBIK THIFBI3bIFBIHBIH MOHI IIBIFAIbI;

1.10. ©nmeyai TOTKbIH Y3bIHIBIFBIHBIH (A ) MOHIH ©3repTe OTBIPHIN, ONTUKAIBIK THIFBI3ABIKTHIH (A)
MOHI €H YJIKEH MOHI€ )KETKEHIIIE KaIFaCTbIPy KEpPeK;

1.11. AnpIHFaH HOTHXKEHI |- KecTere eHrizy Kepek;

11
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1-kecre.

TONKBIH Y3BIHABIFEI A, HM

OnTHKaJIbIK THIFBI3ABIK, A

1.12. KecTeeH ONTHKAIBIK THIFBI3ABIKTHIH €H YJIKCH MOHIHE COWKEC KEJCTIH TOJKBIH Y3bIHJIBIFBIH
TaHJaIl aly Kepek.
2. EpeTiHiHiH ONTHKAJBIK ThHIFbI3IbIFbIH AHBIKTAY.
2.1. Tanpgam anbIHFaH TOJKBIH Y3BIHIBIFbIHA YINIH KOHIEHTPAIUSACHl OCNrial OipiHIm epTiHmiHI
KroBeTara Kyinln, 1.1.-1.9. myHKTTEpre colikec ONTHUKAJIBIK ThIFBI3/IbIFBIH aHBIKTAy KEPEK.
2.2. Kanran epitinainep yurit 2.1. myHKTIH KaiiTanay Kepek.
2.3. AnbIHFaH HOTIIKEHI 2- KeCTere €HT13y Kepek.
2- KecTe

Tanganeln albIHFAH TOJIKBIH EpiTiHmiHIH ~ KOHIIGHTPAIHUSCHI
V3BIHJIBIFBI A, HM C,%

OnTHKaIbIK THIFBI3ABIK, A

2.4. KecteneH KOHIICHTPALMSHBIH OpTallla MOHIHE COMKEC KEJIETIH ONTHUKAJIBIK THIFBI3ABIKTHI TaHIAIl
ay Kepex.

2.5. K¢ — daxropuzamus KodQGUIMEHTIH TaHIal ajJblHFaH OpTallla MOHIe COMKeC aHBIKTay Kepek:

- 6eaim.

I11. ®dakTop OolibIHIIA epTiHAIAeri 32aTTHIH KOHIEHTPAIUSICHIH OJILIeY.
1.1. ®otomerpai I- 6emimaeri 1- 2 myHKTI OOHBIHINA )KYMBICKA TaHBIHIAY KEPEK;
1.2. “D”- pexxum Tannay nepaeci apkpuibl «Cd — KontieHTpaius o ¢hakTopy» ey pexxuMH TaHIay
KEpeK;
1.3. “B” — nepnecin Oackannga uHaukaropnaa “Beenute” K¢ = 0.000” >xa3zysl maiiga Oonansl. byn
ke3ze Kypcop K¢ — moHiHIH OipiHII pa3psiiblHIa TYpaabl.
1.4. “B” (kypcopabl oHFa) koHe “A” (Kypcop/pl COFa) nepHenepiHiy kemeriMeH 1-mi 6enemairi Kg-
MOHIH €Hri3yre 60sabl.

Ecxkepmy: Erep Ky — MoHIH TaHJay Ke3iHJie KaTelik jkiOepiice, oHAAa Kypcopbl KaXeTTi caH
NepHECiHe anaphl, Kaiita 6acy Kepek.
1.5. Tanpan anplHFaH KIOBETalapiblH OipeyiHE Ta3apThUIFAH Cy *OHE 3E€pTTENIETIH EPTIHAIHI KYIO
KEpeK.
1.6. KroBera OeuiriHiH apTKbl YSIIBIFbIHA Ta3apThUIFaH Cy KYWbUIFAH KIOBETaHbl al  epTIHJIHI
KYHBUIFaH KIOBETAHbI aJJIBIHFbI YALIBIFBIHA OPHAIACTBIPY KEPEK.
1.7. «KroBera OesliriH aybICTBIPY TETIT1» apKbUIbI, KAPBIK aFblHbl Ta3apThbUIFAaH CYbl 0ap KioBeTa
apKbUIbI ©TEIIHACH €Till KIOBETaHbl OPHAJIACTHIPY KEpeK.
1.8. KroBera 6eiriHiH KaknarbIH jka0y Kepek.
1.9. «D» — mnepHecin 6acy apkplibl «Cy — KoHIeHTpauus mo ¢aktopy» - eiley pexuMiH TaHaay
KEpekK.
1.10. “ #”- mepHecin Oackanna wHaUKaTopaa “T'pamynpoBka” jka3ybl MIBIFAIBL.
1.11. 3-5 c keiiin «M3mepenue, Cy =0.000 = 0.002» mereH xasy IIbIFAIbI.
1.12. «KroBeTa 66IriH aybICTBIPY TETIT» apKbUIbl, *apbIK aFbIHbI 3€pTTENIIHETIH CYHBIK Oap KroBeTa
apKbUIbl OTEAIHJCH eTilm KIOBEeTaHbl OpHAIAcThipy Kepek. CoHIAa WHIMKATOpAa 3€pTTENiHETiH
CYMBIKTHIH KOHIEHTpauuschIHbIH (Cd) MOHI LIBIFaIbI.
1.13. «D» — mepHeciH 6acy apKpuibl «A — OnTHYECKas TNIOTHOCTDY - OJIIIEY PEXUMIH TaHJIay KEpek.
1.14. “ #’- nepuecin 6ackanna wHaukatopaa “I'pamyupoBka’ ska3ybl MIBIFAIbI.
1.15. 3-5 ¢ ketiin “Uzmepenue”’, A =0,000 £ 0,002) neren xa3y HIBIFAIbL.
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1.16. «KroBeta 0eJiTiH aybICTBIPY TETIr1» apKbUIbL, KapbIK aFbIHBl 3€PTTEIIHETIH CYIBIK Oap KioBeTa
apKpUIbl OTE/IHACH eTill KIOBETaHbl OpHANACTBIpy Kepek. CoHma WHAMKATOpAa 3epTTENiHEeTIH
CYMBIKTBIH ONTHUKAJIBIK THIFBI3IBIFBIHBIH MOHI HIBIFAIbI.
1.17. Kanran epringinep yund 1.5. — 1.16. myHKTiH KaliTanay Kepek.
1.18. AnpIHFaH HOTHXKEHI 3- KeCTere eHrizy Kepek;

3 - KecTe

Tanmansln anplHFaH TOJKBIH

et Epitinginig pertik No

Epitiaainiyg konuenTpanusicsl Ch %

OnTUKAIBIK THIFBI3ABIK, A

1.19 OnTukanbIK THIFBI3IBIKTHIH KOHIICHTpaIsIFa Toyenai cbizoacein A=f(Cy) cany kepek.
2  Keickama Teopusi.

JKapblk TOJKBIHBI 0acka 3aT apKbUIbl OTKEHIEC COJ  3aTThl KYPaWThIH aTOMIAp/Ibl,
AMEKTPOHAAPABI epikci3 TepoOemicke Tycipemi. OFaH XKapblK TOJKBIHBIHBIH 0ipa3 JHEPTHUSCHI
YKYMCaJIaJIbl J1a, COHBIH OCEPIHCH JKaPBIK TOJKBIHBIHBIH HHTCHCUBTLIITT TOMEHISH/T.

Ochl ynepicieH Karap JKapblK TOJIKBIHBIHBIH JHEPTHSICHI 0acKa TypJiiepre Je KYMcaaabl.
Mpicanibl, aToMIap MEH MOJIEKYJIAIapAblH JKbUIYJIBIK OCEpiHe, aTOMIAapiIblH KO3YybIHA, OJapibl
WOHJIayFa JKaphIK TOJKBIHBIHBIH SHEPTHACHI JKyMcalabl. JKapblK TOJIKBIHBI YHEPTHUSCHIHBIH 3aTTHIH
IIIKI DHEPrHUsChIHA >KOHE Je Oacka TypiHE aWHAJIBIN KETYiH JKapbIKTBIH JKYTHUTYBI JCH aTaupbl.
Kanbinapirsl ete a3 (dX) 3aTTaH ©TKEH apbIKTHIH MHTEHCHBTLIITIHIH a3afobl (dj), OChl KaJbIHIBIKKA
’KOHE JKAPBIKThIH WHTEHCUBTLIIriHE (J) Typa mponopuuoHan (3-cypet) Oonajbl, SFHU: dJ=-k-J-dx
(1), mymmarel kK - KyTBUTYIBIH HATypasl KOPCETKIlll, 01 3aTThIH TaOUFATHI MEH XapbIK TOJKBIHHBIH
Y3BIHBIFbIHA OaiJIaHBICTBI OoJafel. AN "MUHYC” TaHOa >KapblK MHTEHCHUBTUIITIHIH a3aiaThIHIBIFBIH
kepcereni, srHu  dJ<0. KanbiHapirsl d-Fa TeH 3aTTaH ©TKEH KAPBIKTHIH KYTHUTY 3aHJIBUIBIFBIH Ta0y
yurin, (1)-epHeKTi MHTErpanacak, oHa Keneci opHeK MmbFams  Jg =Joe™d (2)

Iy
=77
/) =

3-cyper

-

byn &apbIKTBIH KYThUTybIHa apHairaH byrep-JlamOept 3aHbl. MyHaarel Jg - 3aTTaH ©TKeH
KAPBIKTBIH HMHTEHCUBTLUIIr, Jo - 3aT OETiHE TYCKEH >KapbIKThIH HHTEHCUBTLIIITI.

Erep d=1/k ©Gomca, omma Jg=Jo/d=Jo/2,72 Oonaapl, sFHU 3aT  KaJIBIHIBIFBI KYTBLTY
ko2 (UIIMEHTIHIH HaTypal KOpCEeTKIIIiHIH Kepi IIamMachbiHa TeH OOJFaH jKafaaiina, 3aT KabaThIHAH
OTKEH JKapbhlK HWHTEHCUBTUIIT 2,72 ece kemumai. Omaii GoJica XyThuTy KO3(OUIIMEHTIHIH HaTypas
KOPCETKIII JIeTl, KapblK MHTEHCUBTLIITIH 2,72 ece a3ailTaThiH 3aT KaOAThIHBIH KaJbIHIBIFBIHA Kepi
IaMaHbl alTaabl.

Op TYpJli epiTIHAIIEpACH OTKEH >KapbIKThIH JKYTHUTy KYOBUIBICBIH 3€pTTEY JdpirepJep,
(dhapmarieBTep, OMOIOTTap YIIIH MaHBI3HI 30].

Epringinepae  JKapbIKTBIH — KYTBUTY — KYOBUIBICHI — €pITUITEH  3aT  MOJIEKYJAJIapblHbIH
koHrenrpanusaceina (C) Tikemeii OaimanbicTel. A. bep Typmi epiTiHAinepaeri sKapbIKThIH KYTHLTYbIH

3epTTel Kelin oxapibiH KyThUTy Koddduuuenti k = x-d-C TeH exennirin aneikragpl. Onait Oosca
epITIHAIEp YIIH KapBIKTHIH KYTHUTYBI MBIHA TYP/I€ Ka3bLIa Ibl:
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Jg = Joe_klcd Onvt Byeep-Jlambepm-bep 3anvl Oen amatiov.
JKapbIKThIH KYThUIYbl KYOBUIBICHIH CHIATTAy YIIIH OTKi3y Kod(pduuuenti T=lg/lo %oHe onTHKaIbIK

THIFBI3ABIK D=1g(1/T) neren mamanap KOJJIaHBLIAIbI.
OTKi3y KOII(UIMEHTI /€N 3aTTaH HEMece EPITIHIIIEH OTKEeH JKapblK arbIHBIHBIH OCHI 3aTThIH
HeMece epiTiH/IIHIH OETiHE TYCKEH YKaphlK aFbIHbIHA KAThIHACHIH alTaIbl.

Onrtukansik TeiFb3AIK aen 1=1g(1/T)=1g(lo/lg)=y- d- C mamacein aiiTamsl.

7. Oneouer:

e Herisri:
1. Koanesa JI.B. Menunmnckas 6uodusuka: yued. mocodbue.- Anmarer: AKHYP, 2016. - 324 c.
2. PemuzoB A.H.Menununckas u 6uonorunueckas pusmka. - 2-e usl., ucnp. u nepepad.- M.: I'D0TAP
- Menua, 2016. - 656 c.
3. Kycaunosa K.T. Menuuunansik 6nodusmka: oKy Kypainsl.- Aamarel: AKHYP, 2016. - 238 Ger.
4. Ousuka u bnodpusnka: yueonuk/B.®. Antonos, E.K. Koznosa, A.M YepHsi.- 2-¢ u3., UCIIp. U
nomn.- M.: TDOTAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. MemummmHansik Onodusuka: oKy Kypaisl / K. XK. Kyngabaes [k. 6.].- OKM®A oky-oicT. KeHeci
HIemiMiMeH OachI MIbIFapyFa YChIHIBL. - AnMaTel: DBepo, 2014. - 192 Ger. c.
7. bnodusuka (kaz.): Oy kypansl/ Tyneybaes XK.C.- Ammatsr: TOO 3OBepo, 2024.-248 6.
8. Uynunosckux B.P., Kanuesa X. A. [Ipaktukym no meaunuHckon 6nogusuke. YuebHoe nocoodue.-
NIT"AKH¥P", 2023
9. Anubaes b.M., AnmabaeBa H.M., AGupoBa M.A. buodusuka. 1-6emim. (MEIUITMHAIIBIK )KOFAPHI
OKY OpBIHJIapbIHa apHaiFaH). OKy omictemenik kypain.- UIT "AKH¥P", 2023
10. baiinynnaesa I['.E., Hypmaran6eroBa M.O., bornanoBa A.O. buodusuka. 2-0emaiM. (MEIUITMHATBIK
YKOFaphl OKY OpbIHAapbiHa apHasiFaH). OKy onicremenik kypai.- WUIT"AKHYP", 2023

e Kockimmia:
1. Yynunosckux B.P., Kamuesa XK.A. TecToBble 3a7aHus 10 MEIUIIUHCKON OMomornyeckou pusmke:
yue0. nmocobue.- M3 PK; Men. yu-t Acrana. - Kaparanna: UI1 U3a-so "Axuyp", 2013.
2. Kanuena JXK.A. Menununanblk Onodusnka MoHiHE apHaIFaH TECTUIIK TarlchlpMalap: OKY Kypajbl —
Kaparanger: KK «Axnyp», 2013
3. K. K.Kyna6aes, XK.K.Ab6apaxmanoBa, M.A.MaxamberoBa, A.H.Ceiaplk «®DPusnka» AamaThl-
«9Bepo» 2016 x

e DJEKTPOHBI OACKUTBIMAAD:
1. XKarkan6ae XK.JK. buonorusmisik gusuka. JlabopaTopusUIBIK-TIPAKTUKAJIBIK cabakTap. TexHomorus-
Jap TeCT-perTHHT xyhenep. — Anmatel: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read _book/590/
2. MeunuHaIBIK OMOo(pHU3NKa MEH MEITeXHUKAIAp OOUBIHIIA JIAOOPATOPHUSITBIK MTPAKTUKYM. OKY
kypaisl/ Y.A.baitzak, K. JK.Kynabaes. — Anmatsr: «9Bepo» 2020:x. -304 0.
https://elib.kz/ru/search/read_book/51/
3. K. K. Kyna6aes, XK.JK. Ab6npaxmanoBa, M.A. MaxamberoBa, A.H. Ce131pIK. MeauimHanbK
ounodusuka «PapManrs» MaMaH]IbIFbl CTYIEHTTEPIHE apHaJIFaH OKY Kypasbl AnMatsl; DBepo, 2020 x.
212 6. https://elib.kz/ru/search/read_book/309/
4. KoituyoekoB b.K., AiitkenoBa A.A., bykeeB C., banmaram6erosa ['.I'. MeaunnHammbIK xoHE
OuoJIOrMsUIBIK (PU3UKA HETi3/iepi: OKY KIppaibl/ — «9Bepoy» Ocmackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/
5. KoaneBa. MemuiHckas 6uogusuka: yaebHoe mocobue (2-oe uznanue) — Anmatsi: UI1
«MzmatensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
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6. Uynunosckux B.P., Kanuesa XK. A. JIaGopaTopHbIil IPaKTUKYM 10 AUCHUIUIUHE «MeauIuHCKas
onodusnkay: Yueonoe mocooue. — Kaparanna: UIT «M3natenscteo AKHYP», — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971

8.bakpLiay:

1. XKapBIKTBIH KYTHUTYHI JeTreHiMi3 He?

2. byrep—Jlamb6epT—bep OipikkeH 3aHbI Kajaii epHEKTene1?

3. OTKIi3y koHE XKYThUTy KO3 PHUIMeHTI AereHiMi3 He?

4. EpTiHIiHIH ONTUKAIIBIK THIFBI3IBIFGI 1SN HCHI aTaMBbI3.

5. XKyThuty KepceTKiln TOJKbIH Y3bIHABIFBI MEH JICHE KYHIHE Kanmail OaiaHbICThI 001amap1?

Ne 7 Cabak
1.TakbIpbIObI: OnexrposHIedanorpad ThH KYPbUIBICHI, KYMBIC icrey TPUHIAI.
DnexTposHIedanorpadus.
2. Makcarpl: CTyneHTTEpAI MHUIBIH OHOAIEKTPIIK OENCeHIUTriH TipKey YIIIH JUarHOCTHUKAAA,
HEHPOPHU3UOIOTHSIIBIK 3ePTTEYJIEpIe KOJIAHBUIATBIH AJICKTPO-3HIIe(ATOrpadThiH KYPbUIBICHI JKOHE
KYMBIC iCTE€y MPUHIUITIMEH TAaHBICTHIPY.
3. OkbITy MiHAeTTepi: Mu TyapIpFaH 3JEKTp OPICIHIH MOTEHIMANIBIH TIPKEY JKOHE Taiujay, sKyihke
KYHETEepiHiH TOTOJIOTHSIIBIK ©3repiciH Oarayiay YIIH KaXeT.OpPTYpJl COKKBI, KapakaT ajiFaH Ke3Je,
NICUXUKAJIBIK ©3repicTepie, YHKbl Oy3bUIFaH JKarjaiiiapia, SMUJICTICUsANa, dpUIepIeH KEWiHT1 jKoHe
COFaH JAEWIHT1 MUABIH (PYHKIMOHAIIBIK ©3repicTepiH Oaranay YIIiH 3meKkTposHuedonorpadus oici
KOJIJTaHBLITAIbI.
4. TakbIpBINTHIH HETi3ri CypaKTaphl:
DJeKTp epici JereHiMi3 He, OHbIH CUIaTTamMalapsbl, eJeM OipIiKTepiH.
TepOGemnicrep ereHiMi3 He, OHbIH CUIIATTaMallaphl, eIeM O1pIiKTEpiH.
DnektposHiedonorpadus AereHiMi3 He, OHbI Kallall TIpKeHTIHAITH.
O0I Tipkey Ke3iH/e JIEKTPOoATap ajiaM OachlHa Kajlail OpHaIacThIpbLIa-IbIFbIH.
O0TI" kepyaeri KUbIHIIBUIBIKTAPIbI.

A WD R

5. 5. Ilonnin coursi OH Koa :KeTki3y ylIiH OKBITYABIH Heri3ri ¢opmanapsl / daicrepi /
TeXHOJIOTHUSIJIAPBI. KYITACHIN KYMBIC JKacay.
6. ITonni OH KoJ skeTKi3y AeHreifiH 6arajayra apHajraH 0aKbliay TypJiepi: aybi3iia cypay

e JiexkTpodHuedasorpad Tl ;KyMbICKa JaHbIHAAY.

HaykacThlH JieHeciHe »SJeKTpOATap[bl OpHaTap ajJAbIHJIA OJIapJbl XHUMHSUIBIK JKOJIMEH
3aaJIChI3MaHaBIpy Kepek. O yuriH 35ekTpoarapasl 80 MHHYT OOWBI KOHIIEHTpaHsIChl — 3% CyTeriHiH
acKblH TOTBHIFbIHA (IIEpPEeKUCh BoAopoaa) Hemece 30 MUHYT OOibl KOHUEHTpaluschl — 1% xiaopamun
epiTiHaiciHe Oarbipanbl. HaykacTblH OacblHa KOWBUIATBIH AJIEKTPOJATApIbl YCTAN TYPAThIH TOPJIBI
nieM 1% xJyopaMuH epiTiHAiCiHE OaThIpbulFaH 0e3 cajdeTrkaMmeH eki per (9p cypTinty apacel 15
MUHYT) CYPTLIYyl KepeK. DIEKTPOATAPAbl OPHATAP aJIBIH/A HAYKAC JICHECIHIH YJIEKTPOJ OPHATHUIATHIH

CEx xepiH  Huxudopo  xocmaceimen  (1:1
KaTbIHACTAFbl ATHJI CIIUPTI MEH 3(dup) cypry
KEpekK.

e JKyMBICTBIH OPBIHAAJIY PETi.
Barpapaamanbl icke Kocy, 39T xa3y xoHe
JKYMBICTHI asIKTAY:

1. “Heiipon-Criektp” GarmapiamMachiH
iCKe KOCy VIIH TBHIIIKAHMEH  ecenTep
TaKTachlHIarel [lyck  GaTeipMachiH  Oacy

Cypé'T” 11<<HeI71p0H—CneKTp» 6a;zxapnaMa Tepeseci
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kepek. Ongan «IIporpammbl — HelipoCopt — Heiipon-CnekTp» KoMaHIa Ma3ipiH TaHjaam aimy
Kepek.

barnapnama xykrenren kesne (cypet. 1.1). oHbIH Heri3ri Tepeseci kepinedi. OHBIH KOFapFbI
xoubiHAa «OocaenoBanue, Ilporokos, Bua, Hacrpoiika, OkHo, ?» Mo3ip, a1 TOMEH KaFblHJIa
caiiMaH/ap TaKTachl OpHaJacKaH. Tepe3eHiH acThIHAA KaFaal )KOJIbI OpHAIACKAH.

barmapnamansl  Oackapy Mo3ip KOMaHJajdapbl apKbUIbl OpbIHZanaael. KebiHece kui
KOJIJAaHBUIATBIH MA3ip KOMaHJa-Jlapbl caiiMaHAap TaKTAChIHIAFbl OaTblpManapiblH KbI3METiH
KaWTalanapl.

3. CaiiMaHiap TaKTAaChIH THIIIKAHHBIH KOMETIMEH SKPAHHBIH JKOFApFbl JKarblHa HEMece JKaHa
OpBIHJIApFa OpHaJacThipyFa Oosiagpl. On yIIiH TakTaHbl KO3FAJITyFa MYMKIHAIK OepeTiH OenriHi
THIITKAH KOPCETKIMIIMEH 1JTiI ajbIl JKaHa OPbIHFA JKbIDKBITHIN KOIOFa 0OJIa kL.

4. barnapinamMa OapJIbIK iC-OpEKETKE TYCIHIKTEME OEpETiH aHBIKTaMaJIbIK KYHEMEH KaMTaMachl3
eriren. TyciHikci3 cypak TybiHIaraH xaraaiiga [F1] nepaecin Hemece “CripaBka’ 6aTblpMachkiH 6acy
apKbLJIbl aHBIKTAMAJIBIK aKIapaTTapabl MAKbIpyFa 00Iaabl.

5. O0I' —HBI TipKey Ke3iHne OargapiaMa KOMITBIOTEPIiH OpPTANBIK JKYHETiK KOpaObIH >KOHE
KOCAJIKBI JKYHelnik OeikTepiH OelceH/i KOMAaHaThIHABIKTaH 0acKa OarnapiaManapibl KOCyFa pyKcaT
eTUIMEeH .

6. bipiHmni per kenreH HAyKacThIH  AJIEKTpOdHIe(aTorpaMMachiH ka3y YUIIH M3ipaeH
X «O0caexopanue — HovBoe — HoBsIii I[allldtiﬂT»
KOMaHJachlH TaHJam, cailMaHIap TaKTAaChblHAaH COMKeC

Cozganue KApPTOUHH NauMe HTa

OblwHe l AononHHTENEHD ]

Reproree Kabeamanabedrmme] e e, Oareipmanbl  Oacy kepek . Conm ke3ge «Co3nanme

o) | KapTOYKHU NAlMEeHTa» JiereH cyx0aTTacy Tepeseci naina

fot & wpkakor (~ wenaoni | Aarapoxaewsns pLotioo 3 || Oomamel (cyper 1.2.).

wemmca | Mewsnr | 1.2. - cypetinzeri «O6ume» aereH 6eTke HayKac

Oraererme: [Tlesebrur ~I|| Typamel MmomiMerTep eHrizuienl. «Kaproreka» neren

prenos; KOJIJIa HAyKACTBIH JKaHa ChIPKAT KITaIIackl Ty3UIel.
Erep Oepiren kaproTeka yHamaca, oHaa «BbIOpaTb»
OaTelpMacblH Oacy apKbpUIbl 0acka KapToTeKka Ty3yre

Cravpaprise anarvocei.. | OonapL.

KaproTekara HayKacTblH aTbl-K©HIH, >KbIHBICHIH,
X __J(\Bree O et Y TYFaH KbUIBIH, IOPITEPITiK OOJIIMHIH aThIH CHTI3y KEpeK.
«JluarHo3» JereH >kepre aijblH-aja KOWbUIFaH
JUarHo3bIH €Hrizy Kepek. «CTaHaapTHbIE TUArHO3bI»
JereH  OaTbpMaHbI 06acy  apKbUIbl  KaJIBIITHI
JTUarHo3Aap/iaH TaHaan amyra oomansl (cypert 1.2.). N
Eckepty: nmopirepnik OemiMHIH aThIH, HAYKACTBIH | romeave:
JMArHO3BIH €HT13y MIHJIETTI €MecC.
«JlonmOTHUTENBHO» JieTeH OeTKe HayKac Typabl
KOCBhIMIIIa MaJliMeTTep enrizineni (cyper 1.3.).

Cu:,u,auue HAPTOUKH NauMe HTa E]

Ofume  AoNonHHTENEHD ]

Aapec: ||

En COHBIHA CBIpKaT KiTaIlachel
TonTeipeuTFaHHaH KeriH «OK» GaTeipMachin 6acy Kepek.

7. Erep [nepekTep KOpbIHAA HAYKACThIH ChIpKaT (i 5]
KITaIIIackl oap ooiica, oHZa KapTOTEKalaH iﬁwm;iJuf:;?mmzelmwngm
«Oobcnenopanne — Hooe — IlammeHT» KOMaHIACHIH ;ﬂi:‘"m 28 heapn 2053 I
naiiasianaapl. JKpaHia «BbI00Op KaAPTOYKH MAIHEHTA» | Omecrorme =1 | _ Goeeexa

MpEABAPUTENLHBIN AHArHOS ©

nereH cyxbarracy tepeseci maiga Oonaapl. (cyper 1.4.). | i
HaykacTeIH CBHIpKaT KiTalIIachlH TaHJaFaHHAH KeWiH
«OK» OaTpIpMackIH 6acy Kepek. Re

Hara ofcneqosadis ;. 30 aekatpa 2008

8. DnekTpoaTapasl KOCy. Mapmarare

Morman
Moronoasproi 16 -
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8.1 3eprrey anmeinga anextpoarapasl  5-10 munyt imiane 0,9%-  Hartpuii-xuop (¢puspactBop)
ePTIHAICIHIE YCTay KepeK.
8.2 TapmaxTap >KUBIHBIH KOHABIPFBIHBIH Kipic 0eJirine Kocy Kepek.
8.3 HaykacTbIH OacbiHa 3JIEKTPOATApAbl IJIEM TOPABI KOJJaHy apKbuibl (1.5. cyper) opHaTy Kepek.
8.4 MunpiH OHORIEKTpIiK OenceHal KYHiH Jon cumarray
YIIiH 3JEKTPOATapAbl JYPBIC OpHATY Kepek. byi xarnaiina
AIIEKTPOATAP/BIH ~ CAaTUTANIBl  CHI3bIKKA CaJIbICTBIPFAH/IA
CUMMETPHUAIBl OpHANACYBIH KaTaH cakTay Kepek. SFrHu
AIIEKTPOATAP MUJBIH OapJbIK KOHBEKCHUTAIIBILI OCTTEPiHIH
Herisri OemmjepiHiH (MaHIal, €HOEK, OpTAJIbIK, caMaii)
ycTiHe Oip-OipiHeH Oip/ed KalbIKTBIKTa OOJIATHIHIAN eTill
OPHAJIACTBIPAIBI. Toxipubenik MeIULIMHAIA
AIIEKTPOATAPABI OpHANACTHIPYABIH “10-20%" OyKiN anmeMaiK
Kyieci Konnanbuiansl (1.6. cyper).
8.5. DnexTpoaTapra TapMaKTap *KUbIHBIH KOCY KEPEK.
9. MubiH OMOATIEKTPITIK MOTEHIIUANIBIH Ka3y PeTi:
9.1. Caitmannap TakraceiHal (CT) «MouuTopuHr» 6ateipMackiH Hemece F9 mepHecin 6acy Kepek.
9.2. Conan keifiH caliMaHAap TaKTACBIHAAFbl (GKa3y- 3alHChy» OaThIpMAachiH OAacChIl, OH KAKTarbl
TaKTaJgaH KO3IbIpyabiH Typaepin: @3 - poH apKbeUTsl )ka3y (PpoHOBas 3amuck), OI'- K63 ambIK K31HIeT1
*a3y (OTKphITHIE T71a3a), 3~ Kke3 xyMyIlbl K31HJEr1 ka3y (3aKpbIThie ria3a), B — tepen 5-6 per mem
aJIBIN-IEM IIBIFAPFaH Ke37eTi a3y (TIIyOOKHi BIIOX-BBIJOX, IPUMEPHO 5-6 BIOXOB-BBIIOX0B) — OT —
(dboTo KO3ABIPY apKBLIBI Ka3y — OYII Ke3/ie MHIUKATOP LIaMbl elIin-xKaHaas) op 10 cek caiibiH TaHmay
ApKBLIBI KA3BII ATy KEPeK.
9.3. XKazynp! askTay yuiiH caiimManjap takracbiHaH «Ctom» OaThIpMachklH Hemece ESC mepHecin Gacy
KEpexK.
9.4. Xaspurran »sHIedagorpaMmManbl Oacrara HIbIFapy YIIIH caliMaHAap TaKTacblHAH allbIMEH
«IIpenBapuTeabHbIN TPOCMOTP» OaThIpMachiH OachIll Kepin anFaHHaH Keilin «[leyaTh» OGaThipMachiH
6acy Kepek.
10. XKyMmbICTHI asiKTay YIIIH MBIHAHIAH YIII SJIC KOJIIaHbLIA/IbI:
* «O6caenoBanue» Ma3ipiHeH «BbBIX01» KOMaHaChIH IIAKbIPYy KEPEK.
* [Alt+F4] nepHenep koMOMHAIMSCHIH Oacy Kepek.
* THIIIKAHMEH COJI JKaK OaThIpMachlH TEPE3CHIH KOFapFbl OH JKaK OYPBIIBIHAAFHI «X» OenriciHe KOHbII
Oackanna Oarapiama >ka0blIaibl.
11. XKywmbic askTanraHHaH KeWIH 3JEKTPOATapbl aXKbIPAThINl Ta3apThUIFAH CYMEH JKYBII, KENTIpiM
OpHBIHA KOO KEpeK.
Eckepry!
JKymbic askTamFaHHaH KeHiH 3JIEKTPOATAp Ikl ePITiH/ALIe KaIAbIpyFa O0IMaiiIbl.
DNeKTpoATap bl Ta3anay YIIH YIIKIp 3aTTap (CKajIbIelb, MHE, MUHIIET XOHE T.0) KOJIaHbLIMAaNTbI.
DNEeKTPOATApAbI CHIPTKBI COKKBIJIAaH OY3bUTyFa ajiblll KeJIEeTIH MEXaHUKAIIBIK 9CEpCH CaKTay Kepek.
OnexTpoaapbl KaHbIKKaH OyiIbl (KbILIKBLI, HET13, KYKIPTTI CYTE€K) OpTaja cakTayFa ThIMbIM CaJIbIHA/IbI.
ZKyMBICTBIH OPBIHAAJY peTi.
Barnapiaamanbl icke Kocy, I ska3y oHe )KYMBICTHI asAKTAY:
1. “Heitpon-Criektp” OaraapiaaMachlH iCKe KOCY YIIIH THIIIKAHMEH €CENTep TaKTaChIHIAFbl
Ilyck 6ateipMacki Oacy kepek. Onan «IIporpammsbl — HeilipoCopt — Helipon-CnexkTp» komaHa
MO3ipiH TaHJAI ally Kepek.
barmapnama sxykrenren keszme. OHBIH HETI3TI Tepes3eci kKepiHeai. OHBIH KOFapFbl JKOJIBIHIA
«Oo6caenoBanne, Ilporokon, Bua, Hacrpoiika, OxkHo, ?» Ma3ip, al TOMEH arblHIa caiiMaHaap
TaKTachl OpHaNacKaH. Tepe3eHiH acThIH/A JKaF/1ai ’KOJIbl OpHATACKaH.
barnapnamanbl  Oackapy Mo3ip KOMaHJanapbl apKbUIbl oOpblHAanaabl. KebOinece xui

1.5. cyper
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KOJITAHBUIATBIH ~ MA3ip KOMaHJAa-lapbl caiiMaHzap TaKTAachIHIAFbl OaTblpMayap/IblH KBI3METIH
KalTaJanabl.

3. CaiiMaHiap TaKTAaChIH THIKAHHBIH KOMETIMEH SKPAaHHBIH JKOFApFbl JKarblHa HEMece jKaHa
OpbIHAApFa OpHajacTeIpyFa Oosanael. O YIIIH TaKTaHbl KO3FAJITyFa MYMKIHAIK OepeTiH OenriHi
THIIIKAH KOPCETKIMIIMEH LTI bl JKaHa OPBIHFA KBUDKBITHIN KOIOFa O0Ia bl

4. barnapinama OapJibIK iC-OpEKETKE TYCIHIKTEME OEpeTiH aHBIKTaMaJIbIK KYHEMEH KaMTaMachl3
erinren. TyciHikci3 cypak TybIHIaraH xarmaiina [F1] mepuecin Hemece “CrpaBka’ 6aTeIpMachkiH 6acy
apKbUIbl aHBIKTaMaJIbIK aKIapaTTap/abl IIaKeIpyFa 001a bl

5. O0I' —Hbl TipKey Ke3iHle OargapiaMa KOMITBIOTEPJIH OPTaIbIK JKYHeTiK KOpaObIH kKoHE
KOCAJIKBI JKyHelnik OeikTepiH OelceHi KOMAaHAThIHABIKTAH 0acka OarmapiamManapibl KOCyFa pyKcaT
eTUIMEN 1.

6. bipiHIIl per KelreH HayKacThlH  AJIEKTPOdHIe(arorpaMMachlH Ka3zy YILIIH MO3ipAcH
«Obcaenopanue — HoBoe — HoBblil manmumeHT» KOMaHJIAChlH TaHJall, CaliMaHIap TaKTachbIHAaH
colikec OaTblpMmanbl Oacy kepek . Con kezne «Co3gaHue KapTOYKHM NMAIMEHTa» JiereH cyxoOarracy
Tepe3eci maiiia 60mab.

1.2. - cyperinmeri «OO0Oumme» 1ereH OeTke HayKac Typajibl MONIMETTEp EHri3iIel.
«KaprtoTeka» nereH >konjia HAyKacThIH YKaHa ChIpKAT KiTammacekl Ty3uieai. Erep Oepiren kaproreka
yHamaca, oH/1a «BbIOpaTb» OaTblpMachiH 0acy apKbUIbl Oacka KapToTeKa Ty3yre 0oJiaibl.

KaproTekara HayKacThIH aThI-KOHIH, BIHBICBIH, TyFaH JKBUIbIH, IOPIrepiiK OOJIIMHIH aTbhIH
€HT13y KepekK.

«JlmarHo3» JereH jkepre aiiblH-ajla KOWBUIFAH MArHO3bIH €HTi3y Kepek. «CranmapTHbIe
JIMarHO3bD» JIeTeH OaTbpMaHbl 0acy apKbUIbI KAJIBIIIThI JHArHo31ap/iaH TaHaall ajnyra 0oJaibl.
Eckepty: nopirep:iik 6611MHIH aThlH, HAYKAaCTBIH AUArHO3bIH €HI13y MIHJETT] €Mec.

«JlonOTHUTENBHO» JAeTeH OeTKe HayKac Typalibl KOCBIMINIA MAJIIMETTEpP €HI1311e 1.

EH coHbIHIIa CRIPKAT KITAIIIACKl TOATHIphUTFaHHAH KeliH «OK» GaTeipMachiH 6acy Kepek.

7. Erep nepexTep KOpbIHJIA HAayKacThIH ChIpKAT KiTammachl Oap Ooiica, OHJa KapTOTeKa/laH
«Obcaenopanue— Hosoe — IlaumeHT» KOMaHIachlH NaiianaHanpl. DkpaHaa «Bbli0op KapTouku
NalnueHTa» JIereH cyxbarracy Tepeseci naiaa 6omael. HaykacThlH ChIPKAT KIiTANIACKIH TaHAaFaHHAH
keiiin «OK» GaTbipmachiH 6acy Kepek.

8. DnekTpoATap/Ibl KOCy.

8.1 3eprrey annbiHaa anekrpoarapabl 5-10 muuyt iminae 0,9%-natpuii-xinop (¢us. pactsop)
epTIHAICIH]IE YCTay KepekK.

8.2 TapmaxTap >KUBIHBIH KOHABIPFBIHBIH KIpic 0eJiriHe Kocy Kepek.

8.3 HaykacTbIH OacbiHa 3JIEKTPOATAp/Ibl IJIEM TOPABI KOJIJaHy apKbLIbl OpHATY KEpeK.

8.4 MublH OMO3JIEKTPIIIK OeNceH Il KYHIH JIoJI CHIaTTay YIIiH 3JeKTPOATapAbl TYpPhIC OPHATY KEpeK.

Byn skarnmaiiia SJeKTpOATApIBIH CAaruTalIbl CHI3BIKKA CAIBICTHIPFAH/Ia CHMMETPHUSIBI OPHATACYBIH

KaTaH cakray KepeK. SIFHM SJeKTpoaTap MHJABIH OapiblK KOHBEKCHTAJIbJbl OETTEpiHIH HEeri3ri

OemiMaepiHiH (MaHIal, eHOCK, OpTaJIbIK, camail) ycTiHe 0ip-OipiHeH Oipe KambIKTHIKTa 00IaThIHaAM

eTin opHanacThipaabl. Toxipubenik MeAUIKUHAAA IEKTPOATAPAbl OpHaNacThIpyAbIH “10-20%” Oykin

QIIEMJTIK KYHeCl KOJITaHbLTa IbI.

8.5. DnekTpoaTapra TapMaKTap KUBIHBIH KOCY KEPEK.

9. MunbiH OMOARIEKTPIIK TOTCHITHAIBIH Ka3y PeTi:

9.1. Caitmannap takraceiHal (CT) «MoHuTOpHHI» OaThIpMachkiH Hemece F9 mepHeciH Oacy Kepek.

9.2. Coman KeliH caliMaHIap TAaKTACHIHIAFBI «Ka3y- 3allUChy» OaThIpMachlH OachIl, OH JKaKTaFrbl

TaKTaJaH KO3IbIpyAbIH Typiepin: @3 - ¢on apkpuibl xazy, OI'- ke3 ambIK K3iHzaeri xasy, 3I- ke3

KYMYJIBI K31H7er1 ka3y, [ B — TepeH 5-6 per aem anbin-aeM mbirapran keszaeri xazy — @T — (porto

KO3BIPY apKbUIbI jKa3y — OYJ1 Ke3/Je WHAWKATOp MIaMbl elmin-kaHaipl) op 10 cek callblH TaHay

apKbUIbI Ka3blIl ally KepeK.

9.3. XKazyzs! askray ymIiH caiimangap takraceiHan «Ctom» OaTtelpmachiH Hemece ESC mepnecin Gacy
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KEpeK.
9.4. Kaspurran »sHuedamorpaMMaHbl Oacmara HIbIFApy YIIIH caliMaHAap TaKTacblHAH alibIMEH
«[IpenBapuTenbHbIi MPOCMOTP» OaThIpMachiH OachIll Kepin anraHHaH KeliH «lleyaTh» OaThpMachiH
0acy Kepek.
10. )KyMBICTHI asiKTay YIIiH MBIHAHJIAH YOI QJIIC KOJIJaHBLIA IbI:
* «O0caenoBanmne» MazipineH «BbIXoa» KOMaHIAChIH IIAKBIPY KEPEK.
* [Alt+F4] neprenep kKoMOMHAIMSCHIH Oacy Kepek.
* TBHIITKAHMEH COJI )KaK OaThIPMAaChIH TEPE3EHIH KOFAPFBI OH JKaK OYPBIIIBIHIAFBI «X» OCNTICIHEe KOMBII
Oackanma Oargapiama >kaOblIaIbl.
11. XKymbic askTanFaHHaH KEWIH SJEKTPOATAP/bl aXKbIPAThINl Ta3apThUIFAH CYMEH JKYBII, KENTipill

OpHBIHA KOO KEPEK.

Eckepry!

JKyMbIc asKTanFaHHaH KeHiH AIEKTPOATAPAbI ePITIHIIAC KaIAbIpyFa O0IMaii Ibl.
DneKTpoATap bl Ta3anay YIIiH YIIKip 3aTTap (CKalblelb, HHE, MUHIET KoHE T.0) KOIAaHbUIMANIbI.
DIEKTPOATAPBI CBIPTKBI COKKBIIAH OY3bLTyFa aJbIT KEJIETIH MEXaHUKAIIBIK 9CEPACH CaKTay KEpeK.
DnexTpoaap sl KaHBIKKaH OyJibl (KbIIIKBLI, HET13, KYKIPTTi CYTeK) OpTaja cakTayFa ThIMbIM CaJIbIHA/IbI.
e Keickama Teopus.

Onexrpodrnanedanorpadus (O31') — Mu KabaTTaAPBIHBIH KYMBIC i1CTEY KEe31HICTI OHOICKTPIIIK
OenceHaAlTIriH 3epTTeiiTin oxic. JKylike acyma MeMOpaHAChIHBIH THIHBIITHIK KYWJIETT MOTEHIIUAIbI
60-70 mxB. 3ar anmacy OastyaraH HeMece TOKTaFaH Ke3[e HeWpOHIAapAbIH AJIEKTPIiK OelceHIuIir
TOMEHJICH/T, COHAH COH TOJBIK TOKTalAbl. Byl MUABIH KIMHUKAIBIK KOHE OMOJOTHUSIIBIK KbI3METIHIH
TOJIBIK TOKTAJIFaH/IBIFBIHBIH KepceTkilli. JKeKkeleHreH HeWpOHIapblH JEHTeHIHIEe OTETIH 3JIEKTPIIK
yZAepicteplii, coil HeHpoHIapra TiKeJeH EHII3UINeH MHKPO3JIEKTPOATapAblH KOMETiMeH TipKeyre
6onanpl. Cay agamublH OOI — chlHOa OIpIKTIPUITeH (CMHXPOH[BI) MU KYPBUIBIMBIHBIH KAaKChI
YUBIMIACTBIPBUIFAH BIPFAKTHl TepOemictepi Oomanel. Kozipri ke3mge MuAbH - (YHKIIMOHATIBIK
OeNICeHAUIITIH PETTey, HETI31HEeH, OaFraHaJbIK KYpbUIBIMAApMEH oHE OlpeH-capaH MUbIH
QJIIBIHFBI IPEONITUKATIBIK aliMaFbl apPKbIJIbl OPBIHIATATHIHABIFBI O 1T

OchbI KYpBUTBIMAAP/IBIH 1II1H]I€ OPTAIBIK MUJBIH PETUKYISPIBIK (POPMalIUSICHIHBIH JEeHIeHIH/E,

QNBIHFBl MUJBIH TMPEONTUKAIBIK SAPOCHIHAA, KOMIpIiH TOMEHTI1 >KaFbIHIAFbl KYpbUIyFa Keaepri
KACAWTHIH apHAWBl eMeC TANaMHUATIK SJIPOJapbIH/Ia J>KOHE COMAKIIa Mujaa OeJCeHIl KyHenep
OpHaJIaCcKaH.
JudGy3usITBIK JKOHE MEXaHU3MACPIIH PeTUKYISPIBIK YHBIMIACTHIPBITYHI )KOHE MU KBIPTHICBIHBIH €Ki
KaKThl KeCKiHi Oyn >xyienepre opTtak Oonbin TaObimaabl. COHIBIKTAH MM KBIPTHICH OONIriHIH
KEPrutKTi OenceHautiri, 0apiblK OelICeH 1~ TeXeYyIl KYPhUIBIMIAPIbIH YAEpPICTEPIH >KOHE MHUIBIH
OapnblK OeJiriHe OoJIapJblH OCEpiHIH TapalyblH TYyIbIpaabl. MuiblH  OHO3JIEKTPIIK OelCceHIuiri
Typajibl TOJBIK MAJIMET aly YIIiH Oacka Tepi OeTiHe KOWBLIATBIH HEMEcE HHENl DJIEeKTPOJTap/Ibl
MYKHSIT OPHAJIACTBIPY KepPeK.

byn  xarmaiiga = 3JIEKTPOATAp.IbI
CaruTajibl  CBI3BIKKA  CaJbICTBIPFAH[A
CUMMETPUSIIBIFBIH KaTaH CakKTay Kepek.
DNeKTpoaTap bl MUIBIH OapibIK
KOHBEKCUTAJIbI OeTTepiHiH Heri3ri
OemimaepiHiH (MaHOall, eHOEK, OpTalbIK,
camaif)  ycriHe  Oip-OipiHeH  Oipueit
KaIIBIKTBIKTA OoJaTeIH AN eTinn
opHanacTeIpabel. Toxipubenik MeauIuHAAA
NIEKTPOATAp/Abl  OpHAJACTBIpYIbIH  “10-
20%” OYK11 oneMaiK Kyhecl KOJIIaHbLIa bl
(cyper 1.6).
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DnexTposHiedanorpadusga MapPTTHl TYpAe MOHOMOJSPAb (pedepeHTTi) XKoHE OUIOISPIIBI
nen OeJIiHeTIH €Kl TapMaK KOJTaHbLIa/Ibl.

Monononsapast mapmax, 1en KYIEUTKIMTIH Oip KipiC YCTaTKbINIbIHA (KJIEMMaChIHA) MHJIBIH
YCTiHIIE OpHAJIAaCKaH JICKTPOATAPABIH OipeylHEeH 3JIEKTP MOTEHITMAIbI Oepiiei, ajl eKiHIICiHe MUIaH
Oenriji KalbBIKTBIKTaH OpHANACKaH »JJIEKTPOATaH HeMece KeHOip MKeprulikTi Ke3/eH albIHFaH
opTallajaHfaH noteHnuan Oepuieni. MuablH YCTIHAE OpHAJACKaH 3JEKTPOATHI OesiceH/i AJIEeKTPOj
naen ataiapl. Mugad OeNrin KAIbIKTBIKTaH OpHAJIACKAH JIIEKTPOJ CEIKOC, pPedepeHTTI Hemece
uHIudGEepeHTTI et aTagaibl.

PedepenTTi 2i1eKTpON KYJIAKTHIH HIICHIIATOPIBI O6JITiHAe, MEeKTe HeMmece Keijie MYpbIHFa
OpHAIACTHIPHLIAIBI.

PedepenTTi 251eKTPOATHI 1eHe OOITiHeH KaIIbIK )Kepre OpHAIACTBIPY KYPEK, OYIIIIBIKET KOHE
Oacka 9ieKTpii OeJceHal ar3aiap TapamnblHAaH e3Tepic TYAbIpaabl. DIEKTPOATHIH MYpPBIHFA OEKiTy
HayKacKa BIHFAMCHI3IBIK TYABIPATHIHIBIKTAH TEK apHaibl >Karjaiga FaHa KOJIaHbUIAIbl. KelOip
Karmannapaa pedepeHTTI dJEKTPoJa peTiHAe Kylakka Oip-OipiMeH KbICKa TYWBIKTAIFaH €Ki
ANIEKTPOATAp/AAH TYpaThlH TapMak  KoibUIagel. OpramananFaH pedepeHtTTi 3IIeKTpoi peTiHge
HAyKacThIH OachIHAArbl Oiplel >KeTKUIIKTI Iopekeleri YIKeH KeIepriii sSsfHu OapiblK SJIEKTPOATap
e3apa Tapajuies] JKaJIFaHFaH OTKI3Till KOJIaHBLIA b,

MoHonoJsApIbl TApMaK MHIBIH OMO3JIEKTPIIIK OCJICEHIIIITIH KOHE OHBIH JKapThl MIApJIapbIHBIH
ACCHMETPUSICHIH 1)1 Oaranayra MYMKIHIIK Oepeti.

bunonapael mapmar, 1en KyHICUTKIIMITIH OH *oHE TepIiC KIPiC YCTATKBIIIbIHA MHUJIBIH YCTiHE
OpHaJIaCKaH JIEKTPOATAPAbI KOCATHIH TAPMAKTHI alTa/Ibl.

Cananel 37eKTpo3HIEedaTorpaMMa  KapblK *oHE JBIObIC OTKI30eWTIiH OenMese TYCIpiireH
Ke3ne anblHagel. Haykac Kesi JKYMyIlbl, €pKiH  Kyi/le OpBIHIBIKKA OTBIPYBI KepeK. AJIpIMeH
«honabik» I3I" xa3blnanpl, COAaH KeHiH opTypii (ABIObIC kKOHE JKapbIK TYPIHJETI TITIPKEHIC, KO3/1H
aIlIbIK KOHE *KaObIK Ke31HET1) bIpFaKTapAblH ©3repicl TeCT TYPIHAE Ka3bUIa bl

Kazipri ke3zme anmexTposHIedasorpaMmanblK  TECTTEPIiH €H KeIll TaparaH Typi -—
runepBeHTUIAIMA. by ke3ne Haykac 1-3 MUHYT imIiHIe TEPEH KOHE BIPFAKTHI ieM ajabl. D3I — HBIH
Ka3blTybl 3 MUHYTTaH KeM 0oMay Kepek.

O0T" — HbIH Xa3bUTYybl K€31HJE 3€pTTENYAIH MaKcaTblHa Kapail JopuliK 3aTTap €Hr13y apKbLIb
(hapMaKoIOTUSIIBIK TECTTePl KOJJaHyFa 00nabl.

Xazputbln ajbIHFaH AJIEKTpo3HIe(dasorpaMMara Kapam KOpBITBIHABI »kacay Oenriii Oip
TopTinke 6arpiHaAbl. COHIBIKTAH OJlap YII Ke3eHre OeliHel:

1. Haykac MUBIHBIH (DYHKIIMOHANBIK KYWIH aHBIKTAY.

2. Munarsl OMONOTEHITUAIIAPABIH KEPTUTIKTI ©3TepiciHiH 0ap HeMece )KOK eKEHIITIH KOpCeTy.

3. O0I' — nan MU KBIPTHICTApPBIMEH KBIPTHIC acThl (heHOMEHIapbIH Oaranay.

O0I" nen My KabaTbIHAAFBI HEHPOHIAP OCTICEHIUTIK KUBIHBIH Ka3yAbl alTa b,

MuibIH HelpoAMHAMHKAChl JKYHEHIH OeJICeHIUNIr jKoHe YIIIeCIMAUTITIHIH (CUMHXPOHU3A1INs)
@3apa 9cepiMeH aHBIKTAIAHATHIH/IBIFBI JOJIEIICHTCH.

BipiHIi aHaTOMUSUIBIK KOPIHIC TMIIOTajJaMyc OeJIKTEpiHiH IIEeKTEpiHe, Kopy /IOHECIHE KOHE
KaynanaslK OaraHara >KalWbLIalbl, OHBIH KbI3METi MHUABIH OOCaHCYBI, IUPAKTHIFbI XOHE YHWKBIHBIH
KYHIMeH aHBIKTanaabl. EKIHIII aHATOMUSIIBIK KOPIHIC CEPreKTiK KYWiH KaMTaMachl3 eTelli KoHe oap
OaraHa 0eJIIKTEPiHIH YIITAPBIH/IA OpHAaJacaIbl.

bepinren xylenepnin e3apa OaiaHbICBI MUJABIH THIMII JKYMBIC iCTEYIHIH MIApTHIH Oepeni.
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Ombl snekTpodHIedanorpamma aen araiasl. (cyper. 1.7).

EpkiH Ky#izeri HayKac MUBIHBIH OCJICEHIITIT KalbIIThHI JKaFaaiiia 3 Herisri bIprak TypiHZe
oepinei.

=i

1.8. cyper. a-bIprak

a-vip2aK Oden — xuimiri  8-13 T'u, ammurtynacelt 100 MxB geiiiH OonaTblH BIPFAKThI
CHUHYCOMIaThl MOMYJISIIHMSUIAHFAH YPIIBIKKA OpaFaH XKil Topi3ai TepoOemicrepai aitansr (cypert. 1.8).
Omap keOiHece MHIBIH apTKbl O6IiriHAe Ke3Jecell. a-blp2akK  HayKkac KO31H alllKaH Ke3Jle
OCJICEHIUTITTH KOpCETe Ii, aJl )KYMFaH Ke3/ie 0acTanmkbl KambiHa Keneni. (cyper. 1.9).

p - vip2ak d0en — xorapel xuimirti  (14-40 I'm), ammmryaacel temed (15 mMxB) Mumsin
QJIIBIHFBI OOJIITIHJIE TIPKENIeTiH TepoernicTep i aiiTams! (cypet. 1.10).

O-vipzak  nen  oxuminmiri 4-7 I'u, ammurynacel 50 MkB- TaH TeMeH MaHnai TapMarbIHIA
TIPKEJICTIH KEKEJICHI€H TOJIKBIH/IBI aliTa bl
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2. Pemm3oB A.H.MenununHckas u ouonorndeckas Gusnka. - 2-e u3., uctp. u nepepad.- M.: T'OOTAP
- Menmma, 2016. - 656 c.
3. Kycannosa K.T. MenunmHanelk 6nodusmka: oKy kypaisl.- Aiamare: AKHYP, 2016. - 238 oer.
4. ®usuka u 6nodpusuka: yueOnuk/B.®. Antonos, E.K. Koznosa, A.M YepHsil.- 2-¢ U3., UCIIp. U
non.- M.: TDOTAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. MemunmHansik Onodusuka: oKy Kypansl / K. XK. Kynabaes [xk. 6.].- OKM®A oky-omicT. KeHeci
HIenriMiMeH OachII MIbIFapyFa YChIHIBL. - ATMaThl: OBepo, 2014. - 192 Ger. c.
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7. buodusuka (kaz.): Oy xkypansl/ Tyneyb6aes XK.C.- Anmatsr: TOO 3Bepo, 2024.-248 6.
8. Uynunosckux B.P., Kanuesa XK. A. IIpakTuky™m o meaunuHCKon onodusuke. YuebHoe mocobue.-
NIT"AKH¥P", 2023
9. AnubaeB b.M., Anmabaesa H.M., Abuposa M.A. buodusuka. 1-6emiM. (MEIUIIMHAIBIK KOFapbI
OKy OpbIHIapbiHa apHanFaH). OKy omicremenik kypair.- WUIT "AKHYP", 2023
10. baiigynnaesa I'.E., Hypmaran6erosa M.O., bonanoa A.O. buoduszuka. 2-6eiiM. (MEIUITMHAIBIK
’KOFapbl OKY OpBIHJapbiHa apHaFaH). OKy omicremenik Kypain.- UIT"AKHYP", 2023

e Kocheimina:
1. Yynunosckux B.P., Kanunesa XK. A. TectoBble 3a1aHusl 10 MEAUITMHCKONW OMOJIOTHYECKON (pHU3UKeE:
yuae0. mocobue.- M3 PK; Men. ya-T Actana. - Kaparanma: UIT U3sn-so "Axuayp", 2013.
2. Kanuena XK. A. MenunuHaiblk Onopu3nKka MoHiHEe apHAIFaH TECTUIIK TarchlpMaap: oKy Kypaibl —
Kaparanger: KK «Axnyp», 2013k
3. K.K.Kyna6aes, XK.K.A6mpaxmanoBa, M.A.MaxamberoBa, A.H.Cei3apik «®Pusnka» AaMmaThl-
«9Bepo» 2016 x

e  DJEKTPOHIbI OaCBUIBIMAAD:
1. XKarkan6aes XK. JK. buonorusisik ¢usuka. JlabopaTopusuibIK-IpaKTUKAJIBIK cabakTap. TexHonorus-
Jap TeCT-perTHHT xyHhenep. — Anmatel: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read_book/590/
2. MeunuHanbsIK OMopu3nKa MEH MEITEXHUKAIAp OONBIHIIA JTA0OPATOPHUSITBIK MTPAKTUKYM. OKY
kypansl/ Y.A.baizak, K. JK.Kyna6aes. — Anmatsr: «9Bepo» 2020x. -304 0.
https://elib.kz/ru/search/read_book/51/
3. K.K. Kyna6aes, XK.2K. AbnpaxmanoBa, M.A. MaxamberoBa, A.H. Ce13ap1K. MeaumHanbIx
onopusuka «PapManus» MaMaH]IbIFbl CTY/IEHTTEPIHE apHaAJIFaH OKY Kypasbl AnMatsl; DBepo, 2020 x.
212 6. https://elib.kz/ru/search/read_book/309/
4. KoituyoekoB b.K., AiitkenoBa A.A., bykees C., banmaram6erosa I'.I'. MeaunnHanbIK xoHe
OuoIOrMsUIIbIK (PU3UKA HETI3/epl: OKY KIppaibl/ — «9Bepo» Ocnackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/
5. KoBaneBa. MeauiHckas 6uogusuka: yaebHoe nocobue (2-oe uznanue) — Anmatsr: UI1
«M3matensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
6. Uynunosckux B.P., Kanuesa XX.A. JlabopaTtopHbIit IpakTUKYM N0 JUCHUIUTHHE «MeauimHCcKas
ounodusukay: Yueonoe nocooue. — Kaparanna: UIT «M3mxarenscteo AKHYP», — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971
8. bakpbLiay:

1. OOTI HeHi 3epTreiai

2. 0T HiH Heri3ri TapMaKTapbl

Ne 8 Caodak

1.TakbipbiObl: YKoFapbl KHUIIKTI 3J€KTPOMArHUTTIK OPICTIH AMDJIEKTPUKKE JKOHE DJIEKTPOIUTKE
TUTI3€TIH 9CepiH 3epTTey.
2. MakcaTbl: YIbTpa KOFaphl KUITIKTI AJIEKTPOMATHUTTIK TEPOETICTEPAIH KACUETTEPIMEH TAaHBICY.
3. OKbITY MiHAeTTEpi: DIEKTPOMATHUTTIK OPICTIH KEHICTIKTE TapadyblH JKOHE aca MOFapFbI )KULITIKTI
ANEKTPOMArHUTTIK OPICTIH AUDIEKTPUKTEP MEH IEKTPOIUTTEPre KbUTYJIBIK 9CEPIH 3epTTeyal YIpeTy.
4. TakpIpBINTHIH HEri3ri CypaKTaphl:
YK — emaey KOHIBIPFBICH Kajlail 5KYMBIC 1CTEH 1?7
VYIbTpa ®KOFAPFBI KULTIKTI JJIEKTP OPICIHIH dJEKTPOIUTTEP MEH JAUIICKTPUKTEPTe dcepi KaHaii?
Aca »KOoFapFbl JKUUTIKT] 3JIEKTPOMAarHUTTIK ©PICTIH KEHICTIKTE Tapatybl Here OailaHbICThI 6013161 ?
TepaneBTik KOHTYPABIH KYPBUIBICHI KaHaH?

HPwnhE

5. 5. Ilonnin conrbl OH Koa :KeTKi3y YwIiH OKBITYAbIH Heri3ri ¢opmanapsl / amicrepi /
TeXHOJOTUSIIAPBL. KYNTACHII >KYMBIC jKacay.
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6. ITonai OH Ko xeTKi3y qeHreiiin 0arajayra apHajraH 0aKkbLIay TYpJepi: ayb3iia cypay

Ou1ey JKyMBICTAPBIHA KAKeTTi KypaJI-ka0AbIKTap:

YXK (YBU-80-04) KOHLBIPFBICHL.

DNEKTPIiK IUATOIb.

Tepmomerpiiep.

DNEKTPOIUT KOHE TUITEKTPUK KYWBUIFAH BIIBICTAP.

Heon mamsl.

VYIKK -30 KOHABIPFBICHIH JKYMBICKA AaMbIHIAY PeTi:

. KOHBIPFBIHBI TOK KO3iHE KOCY KEPEK.

. KOHZABIPFrBIHBIH OacKapy Kelleci peTiieH Kypriziieni:

a) «KommeHcarop HampspKEHHUS» ayCThIPY TETITiH «BBIKI»
JKaFJalbIHA KeNTIPY KEPeK.

b) «MomHOCTb» aycThipy TeTIrH «0» XKarnalblHA KENTIpy
KEpex.

3. «Komnencarop HampsoKeHUsS» ayCThlpy TeTiriH  «1»
JKaFJaibIHA KEeNTIPY KEpeK.

. «KoHTponp HampsKeHUs» NMepHeciH 0achln TYphil, «KoMieHcaTop HanpsHKeHUs» ayCThIpy TETIriH
Oypay apKbUIbl WHIUKATOPABIH TLT (CTpenKackl) OOsUIFaH aMaKThIH OpPTACBIHIA TYPaThIHIAM
KEepHEY/l TaHIall ally KepeK.

. KOHZABIPFBIHBI 1,5 MUHYT KbI3JIBIPY KEPEK.

. 1- TancelpmaHbl OpbIHAAy YIIiH «MOILIHOCTEY aycThlpy TeTiriH «15 BTy, am 2- TamncelpMaHbl
OpbIHIAy YIIIH «MOUIHOCTEY» aycThIpy TeTIrH «30 BT» xarnalibiHa KeNTipy Kepek.

7. KOHABIPFBIHBI OanTay YyIIiH HEOH mambiMeH «HacTpoiikay TeTiriH Oypay apKbUibl €H >KOFapFbl
YKapKbIpay/Ibl alyFa 0oJaibl.

o JKYMBICTBIH OPBIHIAJY peTi:

1. ’Korap¥rpl :KUUTIKTI 3J1eKTP 6PICiHIH KeHiCTIKTe TapajaybIH 3epTTey.

a) YK ammapartapbIHBIH 3JIEKTPOATAPBIH TUIONBIBIK aHTCHA apachlHa CUSATHIHAAN ETill,
6i1p—0ipiHe mapasuienb TYpAE OpPHAIACTHIPY Kepek.

0) JIumonbaslK aHTEHAHbI, CHI3FBIMITHIH 0™ OeNriciMeH o) KeNETIHAEH eTill, 3JIeKTPOATapAbIH
OpTachlHA OPHAJIACTBIPY KEPEK.

B) JHUIOJBIBI TOPH30HTANb JKA3bIKTHIK OCTIMEH IKBUDKBITa OTBIPBIN, 9p 2 CM CailblH
MIITHAMIIEPMETP/IIH KOPCETYiH aHBIKTaIl, aJIbIHFaH HOTHXeNepi 1-kecTtere eHri3y Kepek.

r) JWIOONBII BEPTHKAIb JKA3bIKTHIK OETIMEH JKBUDKBITA OTBIPHIN, 9p 2 CM CalblH
MHUKpOaMIIepMETP/IiH KOPCETYiH aHbIKTAll, aJIbIHFaH HOTIKENepi 1 KecTere eHrizy Kepek.

1) 3eprrey noTmkeci Ooiibiama I=f(Lx) xone 1=f(Ly) Toyenminik rpadurin ca.

2. Koraprel xkuimikTi YKK d1ekTp opiciHiH 3J1eKTPOIUT NMeH AMIIEKTPUKKE KbLTYJBIK dCepiH
3epTrey.

a) CyitpIKkTapabiy TOKipuOe anasiHmarsl T1 xoHe
T2 TemneparypaiapblH aHBIKTAIl Ay Kepek.

0) DEeKTPOIUT MEH TUIIEKTPIIK KacueTi 6ap
cy¥bIKTBI Y KJK KOHIBIPFBICHI

IEKTPOATAPBIHBIH OPTAChIHA OPHAJIACTHIPY KEPEK.
B) Op 3-5 MUHYT CalibIH TeMITEpaTypasiap IbIH
©3repiciH OaKpLIaIl, HOTHXKEIEePIl

2 KecTere eHri3iy Kepek.

cyper

r) 3epTTey HoTIXKeNepi OoiipiHIIa T={(t) Toyenninik rpaduria camy Kepek.
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1) T=Ff(t) rpaduriner AUAIESKTPUK MEH AJIEKTPOIUTTEPAIH TeMIIEpaTypaiapbIHbIH
YaKBITKA KaTBICTBI ©3repiciH, SIFHU TeMIepaTypa IpagueHTia G, = v aHBIKTAy Kepek (2- cyper).

e) KopbIThIH IBI JKacay.

1 xecre
Ne ["opu30HTab KA3BIKTHIK BepTtukaib jka3bIKThIK
Lx, (cm) I, (MkA) Ly, (cm) I, (MxA)
1
2
3
4
5
6
2 KecTe
Ne | Vakpir t(mun) Temneparypa (T), °C.
JnanexTpuk ONEKTPOIUT
1
2
3
4
5
6

e KsIickama Teopus.

duznorepanus 9AICTEPIiHIH 1IIIHAET] €H Kol TaparaH (pU3MKaJbIK KOJIMEH eMJey ICIHIH Oipi
— aca skoraprel kuLTKTI YXOK (CBX) — rtepanms. On (30-300 MI'm) YXKIK apanbifblHIars!
alfHBIMAJIBI JIEKTP OpICIMEHEH ar3ara >koHe yimnara acepi. Y KK emaeyaiH keMmeriMeH apTypili cyiek
KoHE OYbIHAAFbI KaOBIHY YACPICTEPIH, THIHBIC JEMIKIIECIH XK9HE T.0. aypy TYpJIEpiH eMieyre 00Jiaibl.

Aca xoraprbl xkHUTIKTI YIKOK 251eKTp opiciHiH (U3NOTOTHSIIBIK 9CEpl OHBIH aF3a YJINAchIHAAFbI
MOJICKYyJIaJlapMEH MOHJApFa THUTI3eTIH ocepiHe HerizaenreH. OChbl oCep/iiH HOTHXKECIHIE yiInanapiaaH
enoyip Kbuly O6mNiHIN INbIFAAbl Ja, COHBIH CalJapblHaH YJIaJarbl OWOJIOTHSIIBIK KOHE
(bU3HONOTHSUIBIK YIepicTepAlH OelICEeHUTIr apTabl.

Ar3aHblH 1IKi OesiriHze mnaiya OONFaH >KbUTY >KOFApbl SKUITIKTI KbI3ABIPY YEpiCTepiHiH
KYPYIHE BIKHAJ kKacalJpl. AJ OJI YINAHBIH AUAIEKTPIIIK OTIMIALIITIHE, MEHIIIKTI KelepriciHe KoHe
ANEKTPOMATrHUTTIK TepOemicTiH kuiiirine Ttoyenal Oomanbl. COHIOBIKTAH KaXKETTI KHUUTIKTET1
ANIEKTPOMArHUTTIK ©OpICTI HAYKAaCThIH aybIpFaH YiINajapbIMEH MyllejepiHe OarbITTam, OJapabl
KepeTiHIle KbI3AbIpyFa 00abl.

YK anektp epici 3MeKTPOIUTIIEH JUAIEKTPUK CYHBIKTapFa 03 9CEpiH TUT13€/11.

VXK epicTiH acepiHEH AJIeKTPOIUTTIK HOHJAp PETTENTEeH KO3FalbICKa KeJeli, SIFHU TOK Iaiiia

001a/1b1 13, TOKTBIH HEPTUACHI 3JEKTPOIUTTIH 1K1 KBLTYJIBIK SHEPTUAChIHA alfHAJIBII OTHIPAIbI.
2

Onextponutre OemiHin mbIKKaH Q1 Xpimy MemmepiH Q, =— ¢opMynacbIMeH aHBIKTayFa
Po
6onanpl. Mynnarel E — aifHbIManbl 351eKTp epici KepHEYIITIHIH 9CepliK MOHI, 0,— 3JIEKTPOIHUTTIH
MEHIIIKTI KeJEeprici .

VYXKOK oamexTp opiciHIH OCepiHeH AMDIICKTPUTET1 TUIOIBABIK MOJICKYyJagap KEHICTIKTErl
OPHBIHJIAPBIH THIHBIMCHI3 AYBICTHIPY CallapblHAH, OJAPIbIH MEXaHWKAIBIK HSHEPrUsUIaphbl 1MIKi
sHeprusira (KbUTY SHEPrHUsACHIHA) alHAIBIN OTHIPAbl. Byl jkarmaiina AUANEKTPIIK CYHBIKTBI KbI3IBIPY
YAepici JEKTPONUTTEPre KaparaHaa Te31peK Kypedl, OHbI TOKipuOeaeH Oaifkayra 00Jabl.
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JusnexTpukTe Gomiin mbrathin Q2 bty Memmepi Qa=wE2ceotg(a) Ten Gomambl. MyHaarsl
®-TepOeiCTIH MUKIIIK >kuiiiri; E-epic kepHeymiri; €-caibICTBIpMabl IUAJIEKTPIIK OTIMAUIIK; €0-
ANEKTIPIIK TYPAKTHI, O -TUAICKTPIIIK KOFATy OYPHIIIIHI.

A¥3a yiImanapbiHBIH KYpPaMbIHJA SJIEKTPOJIMTTIK JKOHE IMAJICKTPIIK KacueTi Oap yimanap
0oJajibl, COHIBIKTAH aca JKOFaphl XUIIIKTI AJIEKTPOMArHUTTIK ©pic 9CEpiHEH Wimnanapaa OeiiHeTiH
TOJIBIK KBLTY MOJIIIepi Q=Q1+Q> TypiHae aHBIKTA-Ta/IbI.

Haykacka aca »ofapbl KHUTIKTI AJIGKTP OpPICIMEH ocep €Ty YyJAepici eMIey KOHTYphIHA
KOCBUTFaH 3JIEKTPOJATAP apKbUIBI KY3€Tre aChIPbLIAIBI.

EMaey koHTypblHAH OOJIHETIH AJEKTPOMArHHUTTIK OPICTIH KyaThl aca >KOFapbl OOJyBI YIIiH
KOHTYP/BIH MEHIIIKTI TEpOeITic )KUIJIIri reHepaTop aHOJBIHBIH TepOeIMeNi KOHTYPBIHAA TepOernicTep
KULTIriIMEH MoH/IeC OOTYbI KEPEK, AFHU PE30HAHC MIAPTHI OPBIHIATYHI KaXKeT.

KepHeyni aycThIpBINT-KOCKBIII TETIT1 KOHIBIPFBIHBIH JKYMBICTBIK KEpHEYIHIH MOHIH €3repTil
OTBIpY YIIIH KaxkeT. JKelli KepHeyiH TeKcepy YILiH OaKbliay TETiriH 0achll, xibepim OThIpy Kepek.

['enepaTopaan anbpIHATBHIH KYaTTBIH MOHIH ©3TepTy YILiH KyaTThl aybICTHIPBII-KOCKBIITHI 0, 1,
2, ...7 1.6. MoHJEpIHE O3TePTill OTHIPY KETKUIIKTi. KOHABIPFBIHBIH KYMBICKA JaWbIHIBIFBIH TEKCEPY
YIIIH HEMece 3JIEKTPOITap/a >XKOHE OJIAPABIH apachlHAAFbl KEHICTIKTE 3JIEKTPOMArHUTTIK OPICTiH
naiifa OONFaHIIBIFBIH aHBIKTAy YIIIH HEOH MIAMBIH AJIEKTPOATApFa >KaKbIHJATa OTBIPBIN Oaiikayra
0omanbl. DJNEKTp OPICIHIH AJISKTPOATAp apachHAArbl KEHICTIKTE Tapaidybl COJI JJICKTPOATAPIBIH
eJIIIIEMiHe, apa-KalIbIKThIFbIHA JKOHE OJIap/bIH ©3apa OpHalacy KarnaiiaapbiHa OailiaHbICThI 0O0JIabI.
OHBI 3epTTey YIIH JUMONbIBIK aHTCHHAHBI Nainananaapl. J{UImonbIplK aHTEHHA apaliapbl JKapThUlaii
OTKI3TIIITI WO/ apKbIIbI KOCBUIFAH KOHE MUJUIMAMIIEPMETPMEH JKaJIFaHFaH €Ki eTKI3riml. J(umonsmik
aHTEHHA MUKpPOAMIIEpMETPMEH JKaJIFaHFaH.

JlunonpAblK aHTEHHAHBIH KOHTYpPBIHAA TMaiga OoOJFaH »d3IEKTp TOTBIHBIH Kymi YK
AJIEKTPOMArHUTTIK ~ OPICTIH  KEpHEYJIriHe  MpONopIuoHan  Oonagbl.  TOKTBIH  HIaMachkliH
MUJITHaMIIEPMETPMEH OJIIIeN aayFa 601a1bl.

Aca KOFapbl KHUIIKTI 2JIEKTP OpICIHIH DJEKTPOJIUTTEP MEH IUDJIEKTPUKKE KOPCETETIH
KBUTYJIBIK 9CEpiH 3epTTeY YIIiH dJIEKTPOATAPIBbIH apachiHa OChI CYUBIKTAp KYWBUIFAH HIBIHBI BIABICTHIH
CUBIMJBLIBIKTAphl O1p-OipiHe KaKbIH OOJIFaHbI )K6H. TemnepaTypasiap/iblH 63repiCiH TepMOMETPIIEPIIH
KeMeTiMeH OaKplIan OThIPY Kepek.

VKK — emoey annapamulmen dcymolc icmeyoe MblHa MOMEH2I Macene2e MublM CalblHAObL:
1. KOHIBIPFBIMEH JKYMBIC iCTEY TYpajibl HYCKaybIMEH TaHBICTIAMBIHINA KYMBIC iCTEYTE.
Icke KochITFaH JKaFgalblHIA OHBI IKEPMEH OallTaHBICTHIPATBIH CHIMJBI QXKBIpaTyFa KOHE
KOH/JIBIPFBIHBIH KeHOip OOJIIEKTEepIH aybICThIPYFa.
3. OTKIi3rimrTep MEH JJIEeKTPOATapFa MeTalIap/IaH jkKacajaFaH Hopceep/i )KaKbIHIaTyFa.
4. KoHIBIPFBIHBIH KOCYIIBI KaFIalbIHIA JIEKTPOATAP MEH OTKI3TIIITEP Il aybICThIPYFa.
7. Oneduer:
e Herisri:
1. KoBanesa JI.B. Menununckas 6nodusmka: yued. nocodue.- Anmarsi: AKHYP, 2016. - 324 c.
2. PemusoB A.H.MenuuuHckas u 6uonorndeckas Gpusuka. - 2-e u3f., ucnp. u nepepad.- M.: TOOTAP
- Menma, 2016. - 656 c.
3. Kycaunosa K. T. Menununanslk 6uopusnka: oKy Kypansl.- AnMatel: AKHYP, 2016. - 238 Ger.
4. Ousuka n bnopusnka: yueOnuk/B.®. Antonos, E.K. Koznosa, A.M UepHsil.- 2-¢ u3J., HCIIP. U
nomr.- M.: I'DOTAP-Menana, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. Menununansik 6modusuka: oKy kypaisl / K. XK. Kyna6aes [x. 0.].- OKM®A oky-omicT. KeHecl
HIenriMiMeH OachIl MIBIFApyFa YChIHBL. - AnMatsl: OBepo, 2014. - 192 Ger. c.
7. buodwusuka (ka3z.): Oxy kypansl/ Tyneyoaes XK.C.- Anmater: TOO DBepo, 2024.-248 0.
8. Uynunosckux B.P., Kanuesa XK. A. [IpakTukym no MmeguiuHcKoi Ouodusuke. YuebHoe nocoodue.-
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NIT"AKH¥P", 2023
9. Anu6aeB b.M., Anmabaesa H.M., Abuposa M.A. buodusuka. 1-6eaiM. (MEIUIIMHAIBIK >KOFapbI
OKY OpbIHIapbiHa apHaiFaH). OKy omicremenik kypair.- UIT "AKHYP", 2023
10. baiinynnaesa I'.E., Hypmaran6eroBa M.O., bonanoa A.O. buoduszuka. 2-6eiiM. (MEIUITTHAIBIK
KOFapbl OKY OpBIHJapbiHa apHaFaH). OKy omicremenik kypain.- UIT"AKHYP", 2023
e Kocheimina:
1. Yynunosckux B.P., Kanuesa XK. A. TectoBble 3a1anusi Mo MEAUITMHCKON OMOIOTHMYECKON (pU3UKe:
yue0. mocobue.- M3 PK; Mea. ya-T Actana. - Kaparanga: UIT U3n-so "Axkuayp", 2013.
2. Kamuena XX.A. MeaunuHanslK 0nodu3nKa MoHIHE apHaIFaH TECTUIIK TalChipMaliap: OKYy Kypajibl —
Kaparangsr: KK «Axnyp», 2013
3. KK .Kynabaes, XK.K.A0mpaxmanoa, M.A.MaxamberoBa, A.H.Cei3apik «®Pusnka» AjaMaThl-
«9Bepo» 2016 x
e DJEKTPOHIBI OaCHUIBIMAAD:
1. XKarkan6ae XK. JK. buonorusmnsik gusuka. JlabopaTopusuibIK-IPpaKTUKAJIBIK cabakTap. TexHomorus-
Jap TeCT-perTHHT xyhenep. — Anmatsl: «9Bepo» 2020x. -360 6.
https://elib.kz/ru/search/read_book/590/
2. MenunuHambIK 0Mopu3nKa MEH MEITeXHUKAIAp OONBIHIIA JTA0OPATOPHUSITBIK MTPAKTUKYM. OKY
kypansl/ Y.A.baiizak, K.JK.Kyna6aes. — Anmatsr: «9Bepo» 2020x. -304 0.
https://elib.kz/ru/search/read_book/51/
3. K. K. Kynabaes, XK.JK. A6apaxmanoBa, M.A. MaxamberoBa, A.H. Ce131bIK. MeauIInHAaIbIK
onodusuka «Papmanus» MaMaHAbIFbl CTYJCHTTEPIHE apHAIIFaH OKY Kypaibl Anmatsr;, DBepo, 2020 x.
212 6. https://elib.kz/ru/search/read_book/309/
4. KoituyoekoB b.K., AiitkenoBa A.A., bykees C., banmaram6eroBa I'.I'. MenuiiuHamnbIK xoHe
OM0JIOTHUIIBIK (PU3UKA HETI3/Iepi: OKY KIppaibl/ — «IBepoy» Ocnackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/
5. KoBaneBa. Meauiackas 6uodusuka: yaebnoe nocobue (2-oe uznanue) — Anmatsr: UI1
«M3matensctBo AKHYP». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
6. Uynunosckux B.P., Kanuesa XX.A. JlabopaTtopHbIit IpakTUKYM MO TUCHUTUTHHE «MeauImHcKas
ounodusukay: Yuednoe nmocoodue. — Kaparanna: UIT «M3narenscteo AKHYP», —2019. — 174 c.
https://aknurpress.kz/reader/web/2971
8. bakpLiay:
1. VXK — emzaey KOHIBIPFBICH Kallail )KYMBIC iCTEHI1?
2. VIHDyKTUBTINI Kepi OaiilaHbICTHI MIaMIIBIK T€HEPATOPIBIH KYMBIC ICTeY MPUHIIUII KaHJai?
3. VYupTpa KOFapFbl KHUUIIKTI DJIEKTP OPICIHIH ANEKTPOIUTTEp MEH TUIJICKTPUKTEPre dcep €Ty
MEXaHU3MIH TYCIHJIp.
4.Aca KOoFapFbl KUUTIKTI 2JIEKTPOMAarHUTTIK OPICTIH KEHICTIKTE Tapaly CUIaThl KaHail 0onasi?
2. TepaneBTiK KOHTYP/AbIH KaKETUIIK POJIi.

Ne 9 Cabak
1. Taxpipbiobl: [lonspumeTp KOMETIMEH ONTHKAIBIK O€NCeHIl 3aTTap/blH KOHIICHTPAIMSICHIH
aHBIKTAY.
2. Makcatbl: TaOburu xoHe OIIpU3aIUsIaHFaH KaPBHIKTHIH KEHO1p KacueTTepiH Oury.
3. OkpITy Mingerrepi: Ilonspumerp KypbUIBICBIMEH TAHBICY JKOHE OHBIH KOMETIMEH ONTHKAIBIK
OericeH Tl (aKTUBTI) 3aTTapbIH KOHIIEHTPALIMSICHIH aHBIKTAY bl YHPETY.
4. TakpIPBIITHIH HETi3ri CYpaKTapbl:
1. Taburu >x0HE MOJAPU3ANMSIIAHFAH )KaPBIKTHIH Al bIpMalTbUIBIFBI Hefe?
2. Masoc 3aHbl Kajail epHeKTenei?
3. [TonspuMeTpIiH ONTUKAIBIK KYPJIBICHI KaHal OIIKTepeH TYpaIbl?
4. OnTUKaNbIK — OCJICEH Il 3aTTap JAereHIMI3 He?



https://elib.kz/ru/search/read_book/866/
https://aknurpress.kz/reader/web/1340
https://aknurpress.kz/reader/web/2971
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S5.Honspumetp dapmanmsia He YIIiH KOJTAHBLIAIbI?

5. 5. Ilonnin conrbl OH Koa :KeTKi3y ylIiH OKBITYAbIH Heri3ri ¢gopmanapbl / duicrepi /
TeXHOJIOTHSIJIAPBI: KYITACKIN KYMBIC JKacay.
6. IMTonai OH Ko xeTKi3y qeHreifin 6arajnayra apHajraH 0aKbLIay TYpJepi: aybi3ina cypay

e Ouey ’KyMBICTAPBIHA KAKETTI KYpaia-Ka0AbIKTap:
1. I1-161 monspumerpi.
2. XapbIk ke3i.
3. Krosera.
4. KoHneHTpanusacel OENrijii KaHT epITIHIICI.
5. KonuenTpanusicel Oenrici3 KaHT epiTiHmici
e KoOHIBIPFBIHBIH KYPbLIbICHI:

1 Ananuzatop Geriri 2 Ecenreriu Jiyna

3 XKasrarpI TYTIiK 4 Aiina

5 llltatus 6 Krosera

7 Okymsip 8 AHanu3aTopabl alHAJABIPFBIL JOHI€NIEK

9 Monspuzarop 6emiri 10 Kepy Tyriri

KoHIBIDF  1-cyper. 3 1l 2-cyper. I )
JKaIFarpIll TYTIK (3) apKbUTbl KOChUTFaH. JKanFaFplln TYTiKKe epiTiHmiHI KysaThiH Y3bIHABEE 0,95 1M
KioBeTa (6) OpHaJIaCTBIPBUIAABI JKOHE OFaH aiHa (4) OekiTinreH. OKyISpAbIH KOMETIMEH Koepy
allMarbIHBIH YIIKE OOJIHTeHIH, al OHbl Oypay apKbUIbl OHBIH KECKiHIH aHbIK Kepyre Oomjaibl
(2—cyper). TonsipumeTp KOHABIPFBICHI (3—CypeT) mossipuzatopaan (4), KbI3FbUIT — Capbl TYCTI XKapbIK
(2) punbTpineH, kBapUTHI (5) MIACTUHKAAAH TYPaJIbL.

1 2 3 4 5 & ! 8 9
- O O
& OB I K T A OE CIE

3—cyper. [loaspuMeTpaiH ONTHKAIBIK CHI30achI.

1-xapeiKk K631, 2—kKapblK (GUIbTPi, 3—00BEKTUB, 4—TOIAPU3ATOP, S—KBapITHl IUIACTHHKA,
6—kroBeTa, 7/—aHaIM3aTOp, 8—00BEKTUB, 9—OKYJISIP.
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|. JIumOa skoHE HOHUYC.
OnTukanblk OCNCeHAl 3aTTaplblH MOJIAPU3AIUsS JKA3BIKTBIFBIH Oypy OyphIIIBL  ©Te a3
OoNFaHABIKTaH, OV Kypayijla oTe Killli OYPHIIITHIK IIaMaiapAbl J9J1 6JIIIeY YIIiH JUMO KOHE HOHUYC
KOJ1/1aHbu1afb! (4-CyperT).
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4-cyper.

Ko3rainMailThIH )KOFapFhI MIKajia JIMMO Jert ataibiHaabpl. OHBIH HOJIBIIK OCNTiCIHIH OH JKOHE COJI
x)arpl Oipmeir 20 Oemikke OesinreH. JlumOa mIKagacklHBIH Op OOJITiHIH KYHBI 1%ka Ten. Ochl
’Ka3BIKTHIKTA JIUMOA MIKAJaCHIMEH IICKTECII, OHFa KOHE COJIFa KO3FaJlaThlH TOMEHT] IIKaJIa — HOHUYC
opHanmackad. OHBIH HeNbIIK OenriciHiH eki karbl nga Oipaeit 10 Oemikke Oeminren. Honmyc
IIKAJIACBIHBIH op O6IITiHIH KYHBI 0,1%ka Ten.
Ommenerin OypeiTHIH TaHOAckl HOHMYCTHIH 0" OenriciHiH OpHAajacy >KarJaibIHa TOYeIIi:
erep HoHuycThlH "0” Oenrici numOa mikanmaceiHAarel "0” OenriHIH OH >KarblHIA OpHAalacca, OHJAa
©JIILIEHTeH OYPBIII-OH, aJl COJI )KarblH/1a OpHajlacca-Tepic TaHOasbl O0JIaIbI.
e JKyMBICTBIH OpPBIHAAJY peTi:

1. [miHe Ta3zapThUIFaH Cy HEMECe 3EpTTENIETIH CYMBIK KYWbUIFaH KIOBETAHbl JKaJIFarbIll TYTIKKE
OpHAJIACTHIP.

2. AliHajiaH WIAaFBUIFAH JKApPBIK arblHbl KIOBETA ApKbUIBI OTETIH Oo0sichiH. OHBI KOpy TYTITl KoHE
OKYJISIp apKbUIbI OaKbLia.

3. AiiHaHbl Oypail OTBIpBIN, OKYJAp apKbUIbl Kepy aiMarblH MYMKIHJITIHIIE >KapblK aHBIK ETII
aJIFaH]a CypeTTeriiel KeCKiH KOpiHyl THiC.

HEMECE

4. AHanuzaTopAbl alHANABIPFBINI JOHIENeKTI Oypall OTBIpbIN, CypeTTeriiell Kepy alMarblHbIH
YKAPBIKTBUIBIFBI O1p/iel KECKIH all.
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a) [lossspuMeTpAiH HOJIBIIK CAHAK HYKTECIH AaHBIKTAY.

bysn TancelpMaHbl OpbpIHAAYy YIIiH OOC HeMece Ta3apThUIFaH CYMEH TOJTBIPBUIFAH KIOBETA
Kojinanbuiagpl. Kepy aliMarbIHBIH KapbIKTBUIBIFBIH Oipaeil erim anfaH coH (6 cyper), numba MeH
HOHMyC °0°’ OenriiepiHiH apajbIFbIHAA, JKOFapFbl IIKajda OOWBIHIIA KaHINA TOJBIK Oeiik Oap
eKeHJIT1H aHbIKTay Kepek (1—-cyper), 01 @o emIieHeTiH OYPBIIITHIH TOJBIK 06JIriH Kypanabl.
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a) JIumba mikanackiHIa TONBIK €Ki Oemik 6ap. 0) JIumba mikamacelHAA TONBIK Oip 06k
Oap.
1-cyper.

Honnyc mikanaceiHblH OoiiblHaH JTMMOA IIKATACBIHBIH K€3 KENTeHIMEH JN KeJETiH OONiKTi
aHBIKTAYy KEPEK, OJI OJIIIEHETIH OYPHIIITHIH OHABIK OOJIriH Kypaiasl (2-Cyper).
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a) HoHnyc mikanachIHbIH COJT KaFbIHBIH 0)HoHnyc nikaiachIHBIH COJI XKa-
7—1ri Gedtiri mon xeneml. FBIHBIH 5—1111 0eJIiri 101 Keleai.
2-cyper.

Erep Honuyc mikanacbiHbelH *’0°” Genrici mumOa mkanacklHblH ~°0°° OENricCiHIH COJl JKarblHIa
OpHajlacca, OHJIa HOHMYC IIKaJAChIHBIH JIJI KeJIeTiH Oeiirin HoHuyc ~°0°’-HiH COJI JKaFbIHaH i37ey
kepek (8a—cyper). Erep HoHnycThiH °’0° Genrici aumoba mkaigacbiHbIH ~°(0’°7 OenriciHiH OH KarbIHAA
OpHajacca, OHJa HOHMYC IIKaJAChIHBIH JoJI KeJeTiH OeuniriH HoHuyc *°0°’-HIH OH aFblHaH 137ey
Kepek (80—cyper).

O I—mbIcan: HOHUycThIH °0’’-  OQemrici  nmumOa

%) Jr 5 IIKAJACHIHBIH, OH  JKarblHAArbl 2  JKoHe  3-mmi

A)’r\\’lrlr J’"*M_{ OeiKTepaIH apaJbIFbIHIA OpHaJIACKaH. An
r9 VA 0 ‘;yx & HOHMYCTBIH ~6—mmbl Oemirt Jum0a IIKaIaChIHBIH
y e 92 o Oipeyimen gom kenreH. CoHIa TOJISIPUMETPIIH
/ . HOINBIIK CaHAK HYKTeci o =+ 2,6°-Ka TeH 6omap!.

O 2-MpIcall:  HOHUYCTHIH  *0°’-Oenrici auMba
5 5 MIKAJACBIHBIH COJI KaFbIHAAFbl 1-mm  JkoHe 2-mmi
{ OeMiKTEpiHIH apaJIbIFbIH/IA OpHaJIacKaH. An
,\/0 0 f/ v % HOHUYCTBIH 7—1mi Oemiri JuMOa IIKaJTaCHIHBIH
7/\ N Oipeyimen naon kenreH.  CoHAa MOJNSPUMETPIIH
/ X HOJIJIIK CaHAK HYKTEC1 (g = —1,7%ka Ten Gomamsl.
0) Bypy OypbIlIbIH aHBIKTAY:

1. KroBerara KOHUEHTpaUMAChl Oedrimi epiTiHAiHI KYHBIN, OHBI JKaJFaFbIll TYTIKKE
OpHAJIACTBIP. AHAIM3ATOPABl AWHAIABIPYIIBI JOHIENCKTI Oypail OTBIPBIN, KOPY alMarbIHBIH
KAPBIKTBUIBIFBIH OipAeH eTill albII, MOJISPU3ALUS JKa3bIKTHIFBIHBIH OYPBUIFAaH () - OYpPbIIIBIH aHBIKTAY
Kepek.

2. AHBIKTaFaH @ OYpBIIIBI MEH MOJIIPUMETPIIH (o HOJJIIK CaHaK HYKTECIHIH albIPBIMBI
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OIITUKAJIBIK OCJICeH/Il 3aTThIH TOJISIPU3AIHs )Ka3bIKThIFBIH OYPAThIH OYpHIIIbIHA TCH 00amel:  do = @
2 (PO'

100 -de

3. KaHT epTiHIICIHIH MEHIIIKTI OYPYBIH: Olo= OPHETIMEH  €CeITeY KEPEK, MYHIaFbl

de—KkoHIEeHTpaIUACH 0TIl epITIHAIHIH MOJAPU3AIUs Ka3bIKTRIFBIH Oypy Oypbimisl, C—epiTiHmiHIH
KOHIIEHTpauuschl, L—kioBeTanbiy Y3bIHABIFBI (L=0,95 1m);

4. KroBerara KOHIIEHTPAUMSACH O€NTici3 epiTiHAl KYHBIN, TOIsSpuUMeTp apkbuibl d@x  Oypy
OypsitibiH oiey kepek. O d@x =@x—@o TEH.
100 - dg,

Q-

5. OHBIH KOHIIEHTpAIUACHIH Cy= OpHETIMEeH ecelTey Kepek, MyH/1arbl L—KroBeTaHbIH

y3bIHABIF (L=0,95 1M), alo—KaHT epiTiHIICIHIH MEHIIIKTI OYpPYHI.
6. Toxipubeni 3 per KalTanar, eImIey >KOHE ecenTeyiep HOTHKEIepiH TOMEHJIErl KecTere
eHT13y Kepekx.

No |—DYPHILTA. (tpazyc) oo, Tpagyc-em>/mmr | C,(r/100em®) | Cy, r/em®
Do ¢ Px
1
2
3
opT

e Keickama Teopus.

XKapwlk n1ereHiMi3 3JIEKTPOMArHUTTIK TOJKBIH. JKapbIKTBIH XUMUSIIBIK KOHE OHOJOTHSIIBIK
ocepl HETi31HEH HJIEKTPOMArHUTTIK TOJKBIHHBIH JJIEKTP 6©pici KypayllbllapblHa OaiJaHbICTHI.
CoHABIKTaH /a 3JIEKTp epici KepHEYIiK BEKTOpbIH «E» apblK BEKTOPHI A€M aTaiiabl. TaOuru xapbiK
JIETeHIMI3 JKapblK KO31HeH TaparaH KeNTEereH aTOMIApMeH MoJIeKyJanap/blH MIbIFapFaH cayle
TOJIKBIHJAPbIHBIH KUbIHBL. JKapbhlK BEKTOpPbI OapiblK OarbiTTa OipAeil TepOeneTIHAIKTEH, OJIap/blH
TepOeIiC )Ka3bIKTHIFBl KEHICTIKTET1 OPHBIH YHEMI ©3TepTill OThIPabl.

Erep xapweik BekTOpbl «E» Oenrimi Oip >Ka3bIKTBIKTA TepOenice, OHJAW >KapPBIKTBI  TOJIBIK
MOJISPU3ALUSATIAHFAH JKapbIK €M aTaibl.

XKapbik BekTOpbl «E» TepOeneTiH >XKa3bIKTHIK-TIOISPU3AIs KA3bIKTHIFRI JeN aranaasl. Kes
TaOUFU JKapbIKTAH MOJSPU3ALMUIAaHFAH KAapBIKThl aXblpaTa aaMaiipl, Oipak MNOJIspU3alUsIaHFaH
KaPBIKTHI O1pKaTap KyObLIbICTAp apKbUIbI alTyFa 00JaIbl.

TaOury >KapbIKTaH MOJNAPU3AIMSIIAHFAH JKapbIKTHl ally YIIIH TaOUFU SKapbIK KOJIbIHA
nonsgpuzatop (Hukonp npusmacel, nonsipons 1.6) Kobutagel. Onap Tek Oip (6ac) xa3bIKThIKKA FaHa
napaienb TepoesicTep i oTKi3e i, all IepHeHIuKyIsp TepoericTep i o3iHae ycTan Kajna/bl.

[Tonspu3aTropaaH ©TKEH >KapBIKTHIH TOJBIK TOJSPH3AIMUIAaHFAHABIFEIH TEKCEPY YIIiH OHBIH
KOJIBIHA €KIHII KpUCTaUT (TOJsipu3aTop) Kosiabl. OHBI aHATU3ATOP JeM aTaiibl.

[Monspu3anusianrad KapblKk THTEHCUBTITT Mairoc 3aHBIMEH I=IoCOSz(p AHBIKTAJIA/IbI, MYH/IAFbI
lo - ananu3aTopra TykeH, | - aHamM3aTOp1aH O6TKEH MOJIApU3alMsIIaHFaH JKapbIKThIH MHTEHCTUBTLIIT, @
- OJISIPU3ATOP MEH aHAIM3ATOP JKA3BIKTHIKTAPBIHBIH APAChIHIAFbl OYPHIIIL.

Erep ananmm3arop MeH MOJSpU3aTOPABIH JKa3bIKTHIKTAPHI ©3apa mapaiens O0oica, orma ¢=0
HEMece (=T MoHJepiHe coiikec cos ¢=t1 Oomaabl. byn >karnmaiiga xepy aiiMarbl €H YJiKeH (max)
KApBIKTATIBIHA/Bl SFHU TOJSPU3ALMSIAHFAH JKApBIK aHAJIM3aTOP/AaH OTKEHJE ©3 HHTEHCHBTITH
e3reprreiai. Mamioc 3aHbiHa cotikec |=1o 6omampl.

Erep ananu3arop MeH MoJApU3aTOP.bIH Ka3bIKTBIKTAphl ©3apa MNEepHIeHAUuKyIsap 0olica, OHAA
¢=m/2 Hemece (p=31/2 MOHJepiHe colikec Kenenl, oHaa cos ¢=0 Gonanbl. by xarnaiina kepy aiMarbl
KYHTYp O0Jsajipl, sSIFHU KapblK MHTEHCUBTLIIN Maitoc 3aHbiHa calikec |=0 6omasl.
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OnTukanslK OesCeH 1l 3aTTap Jel MOJsSpU3alys JKa3bIKTBIFBIH OYpaThiH KacueTi 6ap 3aTTapiabl
aiftanpl. Onapfa KUHOBapb, KBapll, IJIIOKO3a, caxapo3a MIapan KbIIIKbUIbI, CKUMUAAP, aK YbI3,
KeMipcyTekTepl 3¢up Maiiapbl T.0. KOHE  ONTHKAIBIK OCJCEHMAl 3aTTapiblH OelceHnai emec
CYMBIKTapIaFbl epiTiHALIEp] (Cyaarbl KaHT €pITIHAICI, ajMa KbIIIKBLIBI, KaM(opa CIHPTIHIH epiTIHAIC]
T.0.), JKaTajapl.

OnTtukanblK OCNCeH/I 3aTTapAblH MOJSIPU3AIMS JKA3bIKTBIFBIH OYpy Oypsiibl () 3aTThIH
KabIHAbIFbIHA (d) OaiyIaHBICTBI, SFHU @ =0lo-d, MYHJIAFbI 00 - 3aTThIH MEHIIIKTI OYpYyBI €M aTajabl.
Ou1 KaJbIHABIFBI | MM 3aTThIH MOJIIPU3AIHS Ka3bIKTHIFbIH OYPY OYphIlIbIHA TEH 00J1abl (Tpa./MM).

Erep onTukanblk OejceHai 3aT epiTiHIl TypiHae Ke3mecce, oHaa (() OYPHINIBIHBIH IIaMachl
CYUBIKTBIH (d) KaJbIHABIFbIHA, TAOUFAThIHA XoHE OHBIH (C) KOHIIEHTpalHsIChiHA OalIaHBICTBI 00JIa bl
¢@=00-d-C (buo 3anel). MyHmarel oo-can MoHi 20° C Temmeparypagarbl €piTiHII apKbLIbl ©TETiH
TOJIKBIH Y3bIHIBIFBI 589,3 HM coyneHiH Oypbuly OyphIIIbIHA TEH mama. MbIcajbl, KaHT epiTiHIC] YIIiH
MEHIIIKTI 6ypysl 66,46 cM>/AM-T TeH.

Kanmel, mosipu3anusiIaHFaH JKapblK ONTHKAIBIK OCJICEHl CYHBIKTap apKbLUIbI OTKEHAC OHBIH
Ka3bIKTHIFBIHBIH OYPBUTYBIH OJIIIEYre apHaJIFaH OMICTI MOJSPUMETPHS, ajl OHBI OJIICHTIH Kypaibl
MOJISIPUMETP JEIl aTaubl.

3ar MoJeKyIaTapbIHbIH KEHICTIKTE OpHalacy epeKmIeNniKTepiHe OailmaHbICThl, Oip 3aTThIH ©31
MOJIIPU3ALns JKa3bIKThIFBIH OHFa (d - TunTi) Hemece comra (L—turti) Oypyirbl GoJbil OesiHEe.
OchblFaH KapaMacTaH OJapJIblH O MEHIIKTI Oypysl  Oipaed Oonaabl. TaOWFU ONTHKAIBIK
OCIICCHIIUTIKTeH 0acka, MarHUT OpiCiHe OpHAJIACKaH 3aTTap/a ONTHUKAJIBIK OCJICEHIUIIK KaCHET Tai1a
00J1aThIH JKaFAaiIapaa Ke3necel.

7. Oneouer:

e Herizri:
1. KoBanesa JI.B. Menununckas 6nodusmka: yued. nocodue.- Anmarsi: AKHYP, 2016. - 324 c.
2. Pemusos A.H.MeaunmHckas u 6uonorndeckas pusnka. - 2-e u3fl., ucnp. u nepepad.- M.: T'OOTAP
- Memma, 2016. - 656 c.
3. Kycannosa K.T. Menuuunansik 6nodusmuka: oKy Kypainsl.- Aamarel: AKHYP, 2016. - 238 Ger.
4. Omsuka u bnopusnka: yueOnnk/B.®. Antonos, E.K. Koznosa, A.M YepHsi.- 2-¢ u3., ucnp. u
nom.- M.: TDOTAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. MemummHansik Onodusuka: oKy Kypaisl / K. XK. Kynabaes [k. 0.].- OKM®A oky-omicT. KeHecl
HIenriMiMeH OachlIl MIbIFapyFa YChIHIBL. - AnMatsl: OBepo, 2014. - 192 Ger. c.
7. buoduzuka (ka3.): Oxy kypansl/ Tyney6aes XK.C.- Anmatsi: TOO DOBepo, 2024.-248 6.
8. Uynunosckux B.P., Kanuesa XK. A. [IpakTukym nmo meguiuHckoi Ouodusuke. YuebHoe nocoodue.-
NIT"AKH¥P", 2023
9. Anubae b.M., AnmabaeBa H.M., A6upoBa M.A. buodusuka. 1-6emim. (MEIUITMHAIIBIK )KOFaphI
OKY OpBIHJIaphIHA apHaiFaH). OKy omictemenik kypan.- UII "AKH¥P", 2023
10. baiinynnaesa I'.E., Hypmaran6eroa M.O., bornanoBa A.O. buodusuka. 2-0emiM. (MeIUIIMHAIBIK
YKOFaphl OKY OpbIHAapbiHa apHaFaH). OKy omicremenik kypair.- WUIT"AKHYP", 2023

o Kockmmia:
1. Yynunosckux B.P., Kanuesa JK.A. TecToBble 3aaHusl IO METUIIUHCKON OMOMOTHYECKON (hr3HKe:
yue0. mocobue.- M3 PK; Men. yu-T Acrana. - Kaparanna: UI1 U3a-Bo "Akuyp", 2013.
2. Kanuena XK.A. MenunuHanslk Onodusnka MoHiHE apHAIFaH TECTUTIK TarchlpMalap: OKy Kypajbl —
Kaparangsi: KK «Axnyp», 2013x
3. K. K.Kyna6aes, XK.K.Ab6apaxmanoBa, M.A.MaxamberoBa, A.H.Cenapik «Pusuka» AamaTb-
«9Bepo» 2016 x

e DJEKTPOHIBI OACKUIBIMAAD:
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1. JKarkan6aeB XK. buonorusuisik pusnka. JlaboparopusibIK-pakTUKAIBIK cabakrap. TexHonorus-
Jlap TecT-pelTHHT xyhenep. — Anmatel: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read_book/590/

2. MenuuuHanbIK OMo¢gu3uKa MEH MEATEXHUKAIAp OOWBIHIIA JIAOOPATOPHUSIIBIK TPAKTUKYM. OKY
kypaisl/ Y.A baiizak, K. JK.Kyna6aes. — Anmatsr: «39Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/

3. K. K. Kyna6aes, XK.JK. Ab6npaxmanoBa, M.A. MaxamberoBa, A.H. Ce131pIK. MeauImHaIbIK
onodusnka «Dapmarysy MaMaHIbIFbl CTYIEHTTEpIHE apHAJFaH OKY Kypaibl AMaTel; 9Bepo, 2020 x.
212 6. https://elib.kz/ru/search/read_book/309/

4. KoituyoekoB b.K., AiitkenoBa A.A., bykees C., banmaramberoBa ['.I'. MenunnHamibIK xoHe
OMOTOTHSUITBIK (PU3UKA HETI3/epi: OKY KIppaibl/ — «9Bepo» Ocnackl, Anmatsr: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. KoaneBa. Meaununckas 6uogusuka: yaeOHoe nocodue (2-oe nznanue) — Asnmarsl: UI1
«Mz3parensctBo AKHYP». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Uynuaosckux B.P., Kanuesa JK.A. JIabopaTopHBIi MPaKTUKYM I10 AUCHUTUTHHE «MequnHCKast
ouodusnkay: YueoHoe nmocooue. — Kaparanna: UIT «M3garenbctBo AKHYP», — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971

8. bakbliay

1. IMonspu3zamnusiiaHFaH >KapbIK

2. [Monspuzarop xoHe aHATU3ATOP

3.MenmrikTi Oypy OypHITIIbI

Ne 10 Cabak
1. TakbIpbIObI: DIEKTPIIIK eMeC aManapsl e1ey (I1aTIUKTep).
2. Makcatbl: J[aTYUKTEpIIH TYpJEpIMEH KOHE OJIapAbl CUNATTAMTHIH IIaMajapMeH, KYMBIC ICTEy
NPUHIUNTEPIMEH, KOJAAHBUTYBIMEH  TaHbICy. ©Op Typial Ja0opaTopHs-IbIK — JaTYUKTEPAiH
CHITaTTaMaJlapblH aHBIKTAY.
3. OkbITy MinaerTepi: DU3MONOTUAIBIK kKOHE IMATHOCTHKAIBIK 3€pTTEyNep Ke3iHJIE OJIIeHETiH
mamMaiapeH 0achbIM KOMIIUITIHIH TAOUFAThl MEXaHUKAIBIK, KBUTYJIBIK HEMECE aKyCTHKAJIBIK OOJIBIT
Kesei. MbIcalibl TaMbIpJIapAarbl KaH KbICBIMBI, aF3aHbIH TEMIIEPATypachl, XKYPEeK IbIOBICHI JKIHE T.O.
KenTereH (U3MONOTHUIBIK — (pakTopiapAblH (e3repicTepliiH) TaOuFaThl 3JIEKTPIiK emec. MyHnai
MOJIIMETTEp/Il OJIIey YIIIH oJIapJbl aJAbIH ajla AJIEKTPIIK CUTHajAapFa (TOKKa) alfHaNABIPY KaXKeT.
byn partuukTepAiH KeMeriMeH iIcke achlpbliaabl.  JlaT4MKTep AMArHOCTHUKAIBIK MEAMIMHAIBIK
KOHJIBIPFBUTIAPIBIH HET13T1 AJIEMEHTTEP1 OOJIBITT TaOBIIAIbI.
4. TakpIpBINTHIH HETI3ri CypaKTaphl:
1. JlaTuuKTepAiH KbI3METIH.
2. JlaT4uKTepAiH KYMBIC iCTey MPUHLIUITIH.
3. JartuukTepiiH TypiepiH.
4. Onapapl CUIIATTaWTBIH IaMalap/Ibl.
1. JlaTuukTepai KbI3METIHE Kapaid CYpBITITAy IbI.
2. Onmapapl METUIMHAIBIK KOHJBIPFbUIApFa KOCYIBI.
3. JlaTuuKTepMeH >Ka0AbIKTaIFaH MEIUITMHAIIBIK KOHIBIPFBUIAPMEH )KYMBIC 1CTEY/I.
4. AnpiHFaH MaTiMeTTep OOMBIHINA JATYUKTIH CUIATTAMAChIH aHBIKTAY/IbI.
5. ITonnin conrbl OH Koa :KeTKi3y YIIiH OKBITYIBbIH Heri3ri ¢opmanaapsl / agicrepi /
TeXHOJIOTUSIJIAPBI. JKYNTAChI XKYMBIC XKacay.

6. IMonai OH Kou :keTKi3y AeHreifin 0aranayra apHajraH 0aKbliiay TYpJiepi: aypi3ia cypay

OJley JKYMBICTAPBIHA KAKeTTi KypaJI-ka0abIKTap:
. UHIyKTHBTI KaTyImkamap.
. Tok ke3i.

N —
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3. Mukpoammnepmerp.

4. O3ekue.

5. OJ11ey ChI3FBIIIbL.

e JKyMbICTBIH OpBIHAAJY PeTi.

3 a) MHIyKTUBTI JAaTYMKIICH KYMBIC iCTEY.
L Lz Tiz6ekreri (1 cyper) L1 karymkara mamacel 3-6 (B) aitHbiMabl
KepHey OepreH Kesne maijga OoJaThIH aWHBIMAIbl MAarHUT ©pici eKiHII

KaTylKaga 3.K.K. TYAbIPaJbl J1a, Ti30€K apKbUIbl TOK XKypeal. byl TOKThIH
IaMachl ©3€KIIEHIH OpBIH ayBICTBIPYbIHA MPOMOPIMOHANI  OOJaIbI.

CHZFELII 1-cyper. .. . ),
MyHaFbl: Kipic IIaMa ©3€KIICHIH BIFBICYbI — (I CM), IIBIFBIC IIaMa Taiia
OosFaH MHAYKIUSUITBI TOK — (1 MKa)

1. l-cypetke coiikec Ti30€KTi KypacThIPHII, OHbI TOK KO31HE KOCY KEpEK KOCy Kepek.

2. Karymika e3eKIIeciH ChI3FbII OOWBIMEH JKBLDKBITBHII, MHKPOAMIIEPMETP CTpPEJIKACBIHBIH €H a3
ayBITKYbIHA COIKeC KeNeTiH OpbIHABI aHbIKTa. CBI3FBII OOMBIHIAFEI OCHI OPBIH OacTalKbl CaHAK
HYKTECI OOJIBIN ecenTemiHe .

3. O3eKIIeHi CBHI3FBI 00BIMEH 1-2 CM apaibIKKa KBUDKBITA OTBIPHIIT MUKPOaMIIEPMETP/IIH KOPCETYiH
(i) >xoHe coFaH ColKeC KeNeTiH BIFBICY/bI (T) ChI3FBILI aPKBUIBI aHBIKTY KEpeK.

4. AnbpIHFaH MONIMETTEp/li TOMEHJIET1 KeCTere a3y Kepek.

I, CM

I, MxA

. 1=f(r) Toyenaimix rpadurin CchI3y Kepek.
. Ochl Toyenainik rpaduriner qarauktig S=di/dr ce3rimTirin ecenrey Kepex.
. Ti30eKTi TOK KO3iHEH aKbIPATy KEPEK.

KsbicKama Teopus.

JIMarHOCTHKAIIBIK MaKcaTTapAa ajJaM ar3achlHIAFbl TYPJdi (DU3HOJIOTHSUIBIK —IamMaiap.Ibl
enmieyre Typa kenemi. OmapapiH KeOiHIH TaOWUFATHl DIEKTPIIK €MEC, MBICAIBI TaMbIPAaFbl KaHHBIH
KBICBIMBI, KYPEKTIH COFYBI, JICHCHIH TeMreparypachl, T.0. GU3HoIOTHUIBIK (akTopiap (e3repictep)
xatajpl. MyHIail iamMajapsl  TipKey AaTYUK JCT aTaliaThblH Kypaji apKbUIbI ICKE achIpbLIabl.

JlaT4uK Jem SJeKTPIIK eMec IamMaliapibl MPOTOPUUOHAIABl TYPIE AJIEKTPIIK CHTHAIAApFa
alfHaNapIpaThlH Kypaiabl aTaiabpl. MemuIMHANIBIK JaTYMKTEp 3EpPTTENIHETIH ar3a MEH  aJbIHFaH
MOJIIMETTI TIPKEHTIH, Kypall apachblH OaliIaHBICTBIPATBHIH 061K KbI3METIH aTKapaJibl.

JlaTunkke CHIPTTaH dcep €TEeTiH, SIFHU TYPJIEHAIPJIETIH (eJIIeHeTiH) mmaMaHbl (X) - Kipic
CUTHAJIBI JIeT, aJl TYPJICHIIPUITeH (OJIIIEHTeH) IaMaiapblH SCEPIHEH JaTYMKTE Maiijia O0JFaH IEKTP
CUTHAJIBIH, SFHU TOK KYIIiH, KEpHEYI, KeaepriHi, >kuinikti (Y) - mbIFpIC CHTHAJBI gen ataiabl. Kipic
CHTHAJIbIHA KaH KBICBIMBIH, YJIAHBIH KaHFa TOJYBIH, XXYPEKTIH COFYBIH T.0. Iamajapibl KaTKbI3yFa
0oabl.

HNatuukrepaid (Y) - mbIFbIC CUTHANBIHBIH (X) Kipic CUTHaJbIHA (DYHKIMOHAIIBI TOYEIAUIITH
Y=f(X), He OHBIH CBI30AChIH JaTYMKTEpPAIH cunarramanapbl gen, an S=dY/dX epHeriMeH
AHBIKTANIBIHATHIH IIAMaHBl SIFHU IIBIFBIC CHUTHANl ©3TEPICIHIH KipiC CHUTHAN ©3repiciHe KaThIHACHIH
JMATYUKTIH Ce3rimTiri men ataiapl. Ce3rimTik mekapachl Aem JaTYhK Ce3¢  allaThlH Kipic
CUTHAJIBIHBIH €H a3 ©3repiCiH aTailjbl.

JlaTuukTep TreHepaTopiibl JKOHE [MapameTpil  jaereH Tomrtapra OeiniHenl. ['eHepaTopiibl
JAAaTYAKTEp JETl OJIIICHETIH MIaMaliap/IblH 9CEpiHEH MaTYMKTE AJISKTP KO3Faylibl Kym (3.K.K.) maiaa
OOJaTHIH AATYMUKTEPMAl alTaapl. MyHAall AaTYUKTEpre TOK KO3JEpiHIH KaxkeTi koK. JlaTumkrep
TCHEPaTOpJIbl JKOHE IMapaMeTpili JereH tonrapra OesiHenai. ['eHepaTopIbl TaTYMKTED JACT ONIIICHETIH
JKET OJIIICHETIH IaMaHbIH dCEpiHEH JaT4uK mapameTpiepiHiH Oipi (OHBIH KeAeprici, CUBIMIBUIBIFHI,
WHIYKTUBTLIIT, OTKI3TIITLIIN T.0.) ©3repeTiH NaTYuKTepai alTaapl. MyHIail JaTYuKTEep  CHIPTKBI

e 3O U1
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TOK K©3JIepiHCI3 JKYMBIC ICTeH aJIMaii/ibl, opi ojap Ti30EKTei KaJFaHa/Ibl.
I'enepamopnsl oamuuxkmep.

MyHpaii gaT4ukTep 3.K.K. maiaa OosyblHa OailIaHBICTBI MBIHAJA TypJiepre OesiHei :

1. Tepmoonexmpnik. JlaTuukTin Oy Typi op- TEKTi €Ki METal OTKI3rim (TEpMOKYIT)
TYHicIeCiHiH (KOHTaKTBICBIHBIH) TEMIIEpaTypachl op Typii Oodybl cebOenti Ti30EKTe TepMO 3.K.K.
naiiga OomyelHa HerigenreH. Erep eTkisrimrTiH OipeyiHiH TemmepaTypackl TYpPakThl 0ojica, OHAA
naiiga OomatbiH TepMmo 3.K.K. E,=f(T) exiHmi eTkisrim TeMmeparypacblHa Toyenai OOl
Temmeparypanpl edmey ymiiH TepMO 3.K.K. JIIIEUTIH MWIIMBOJIBTMETpP LIKAJIACBIH TeMIlepaTypa
OolibIHIIIA 06JICce KETKITIKTI.

Tepmoxym apHaynbl KocnanapnaH skacaibiHaasl. Onap MeAMIMHAAA ASHE MYLISCIHIH, YIIra
1IIHIH TeMIIepaTypachiH eJIIey/ie MaiiaiaHabl.

2. Unoykyusinol.  JlaTaukTiH Oy Typl eONIIEHETIH [aMaHBIH OCEPIHEH KOHTYPJbI
(KaTyIIKaHbl) KWBII ~OTETIH MAarHUT AaFbIHBIHBIH ©3Tepy CaliapblHaH, COJI KOHTypJa maiijga
007aThIH MHAYKIUSIIBL 3.K.K. MMaiaa 00IyblHA HET13/JITEH.

MyHaii JTaTYUKTep KOMETIMEH JKBUITAMJIBIKTHI, €rep ajblHFaH cUrHas! auddepennuaniaca
OHJIa YJEYy/i, UHTEerpaigaca OpblH aybICThIpYAbl  emmieyre Oosansl. CoHmal-aK OKIEHI XKEeNJeTy,
HIpiI TapaMeTpIiepiH, OaUIMCTOKApAHO-IpaMMalapipl TIpKey YIIIH KOJIaHa[bl.

3. IIvez0onexmpnix. JIaT4NKTIH Oy Typi O©JIICHETIH IIaMaHbIH 9CEPIHEH IbE30KPUCTAI B
nedopMmanusiay Ke3iHae OHBIH OSTTepiHAC €Ki TYpil SJEKTPJIK 3apsATapiblH —maijga  OoTybIHA
HET13/1eJITeH.

[Tre30KpucTaAILIT pETiHIE KBAPII, CETHET TY3bI, KepaMuKa T.0. KoJmaHblIa el. MyHIai nepektep
KBUIJIaM ©3TepEeTiH KbICBIMHBIH IapaMeTpiepiH, MEXaHUKAJIbIK KepHEY/Il, apTepUSsIIbIK XKOHE BEHANbIK
KaH KbICBIMBIH, TYJILCTI oJIey/e, (poHOKapIHorpaMMaHbl jKaszyna maiJaTaHabl.

4 . Onmuxaneig. JlatuukTig Oyn1 Typi ¢orodddekr KyOblIbIChIHA HeriznenreH. MyHuai
JaTYUKTEp PETiHAE BaKyyMJbl HEMece BEHTHIIb1 (OTO3IEeMEHTTep KoJaaHblIaael. Onap Heri3iHeH
WHTCHCUBTUNIT a3 JKapblK  aFbIHBIH, OMOJIOMHHECHEHIMSIHBI, XEMUJIIOMHHECICHIIUSHBI OJIIICy e
COHJaWaK KeCKIHHIH JKapbIKTBUIBIFBIH KYIIEHTYJe, PEHTIeH JKOHE  HMH(PaAKbI3bUI CoylelepiH
KepyAe mnanjganaHajbl.

Ilapamempnix oamuuxmep

1. Peocmammui. Byn nNaT4MKTIH HEri3ri 3J€MEHTI MEHIUIKTI KeAepricl YJIKeH OTKI3TIILTeH
KacalFaH peocTaT. ONIIEHETIH LIaMaHbIH OCEepIHEH peocTaT THETiH >KbUDKBITHIIN, OHBIH aKTHUBTI
KeJlepricid e3repreal. MyH1al JaTYMKTEPMEH OPBIH aybICTBIPYIbl, KbICBIM/IbI, eJIIeyre 00JIabl.

2. CubimOvLibiKmol. ByJl TaTUMKTIH HETI3T1 DJIEMEHTI - KOHACHCATOp. OIIIEHEeTIH IIaMaHbIH
ocepiHEH KOHJEHCATOp acTapiapblHbIH apa KAlIBIKTBIFBI MEH JIUAJIEKTPIIK OTIMIUIIIT e3repei, o
KOHJIGHCATOPJBbIH CHBIMJIBUIBIFBl MEH  CHUBIMJIBUIBIK  KeAepTiHiH e3repyiHe  aJyblll  KeJemi.
CUBIMIBUIBIKTEL  TATYAKTEP ©OTE a3 OpBIH ayBICTBIPYABI, KaJBIHABIKTH, CYWBIK JeHreiiH, aya
BUTFAJI/IBIFBIH JKOHE 3aT KYPAMBIH OJIIIeY/Ie KOJJIAHBLIAIbI.

3. Tenzomempni. JlaTuukTiH OyJI TYpl CBIPTKBI oCE€pP HOTHIXKECIHAE OTKI3Till KeaepriciHix
e3repyine Heri3aenreH, sfHd R = f(F) . OHBIH Heri3ri 271eMeHTi CallbICTRIPMAITbI TEH30CE3IMTaIIBIFBI
KOFapel Marepuan. MyHpaail JaTuukrep AedopMalMsIHbI, MEXaHHKAJIBIK KEepHEyaAl, KYIIT, Kyl
MOMEHTIH, KaH TaMbIPHI KBICBIMBIH OJIIIeY/e, ITHEBMOTPAMMAaHBI JKa3yAa KOJIaHBLIAIbI.

4. Unoykxmuemi. JlaTuukTiH Oyl Typl KaTyllKa HHIYKTUBTUIITIHIH KaTyIIKa ©3€KIIECiHIH
OpHayacyblHa OallIaHBICTBl ©3repeTiHINHE HEeTi3/IeNreH. ©O3eKiiere ocep eTeTiH KYII KaTyllka
WHIYKTUBTUIITIH, STHU TI30€KTIH TOJBIK KeNepriciH  e3repredl. MyHOall — AaTYUKTEp OpPBIH
aybICTBIPY/bl, KBICHIMJBI, opToNenus JKOHE XHUPYprusaa KOJJAAHBUIATBIH MaTepHUaIAapAblH
CepHiMALIIK KaCHETiH 3epTTeyne KOJIaHBLIA/IbI.

5. Tepmopesucmopavt. JlaTaukTig Oy TYpi JKapThUlaid ©TKI3TIII KEIEPTiCiHIH TeMmIepaTypara
OalIaHbICThl ©3TEPEeTIHAIriHEe HEeTI3AeNreH. TepMOpe3ucTopibl MapaMeTpiik JaTYUKTEpIiH Herisri
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AJIEMEHTI KapThIIal OTKI3Timl 00BN TaObUTa el. MYHIAH NaTYUKTEp MEIUIIMHAIBIK TEPMOMETPIIEPIC
KOJ1/1aHbLIaIbL.

6. @omopesucmop. JJaTuuKTiH OYI TYpi KapThUIall ©TKI3Till KEAEPTICIHIH KAPBIK aFbIHBIHA
OallTaHBICTBI ©3TepeTIHAIriHEG Heri3aenreH. DoTope3ucTopiabl MapaMeTpiIiK JAaTYUKTEPIIiH HETi3ri
QJIEMEHTI JKapThUIail OTKI3rim Ooibln  TaObuTafgsl. MyHAall AaT4ukTep NEepUPEepUsUIbIK  KaH
TaMbIpJapJarbl OKCUIeMOTJIOOMHAl aHbIKTay[a, YINaHbIH KAHMEH KaMTaMachl3 €TUIylH TeKcepynae
KOJITaHBLIAIbI.

7. Oneouer:

e Herisri:
1. Koanesa JI.B. Menununckas 6uodusuka: yued. mocobue.- Anmater: AKHYP, 2016. - 324 c.
2. PemuzoB A.H.MenunuHckas u 6uosnorunueckas pusmka. - 2-e usl., ucnp. u nepepad.- M.: TO0TAP
- Menua, 2016. - 656 c.
3. Kycaunosa K.T. Menuuunansik 6nodusmka: oKy Kypainsl.- Aamarel: AKHYP, 2016. - 238 Ger.
4. Ousuka u bnopusnka: yueOnuk/B.®. Antonos, E.K. Koznosa, A.M YepHsil.- 2-¢ u3., UCIIp. U
nomn.- M.: TDOTAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. Memummmaansik onodusuka: oKy kypaisl / K. XK. Kynabaes [xk. 6.].- OKM®A oky-omicT. KeHecl
HienriMiMeH Oachll MIbIFapyFa YChIHIBL. - AnMaTel: DBepo, 2014. - 192 6er. c.
7. bnodusuka (kaz.): Oky kypansl/ Tyneybaes XK.C.- Ammats: TOO DBepo, 2024.-248 6.
8. Uynunosckux B.P., Kanuesa X. A. [Ipaktukym no meaunnHckoi 6nogusuke. YuebHoe mocoodue.-
NIT"AKH¥P", 2023
9. Anubaes b.M., AnmabaeBa H.M., AbupoBa M.A. buodusuka. 1-6emim. (MEIUIIMHAIIBIK )KOFAPhI
OKY OpBIHJIapbIHa apHaiFaH). OKy omictemenik kypain.- UIT "AKH¥P", 2023
10. baiinynnaesa I'.E., Hypmaran6eroBa M.O., bortanoBa A.O. buodusuka. 2-0emiM. (MEIUITMHAIBIK
YKOFaphl OKY OpbIHAapbiHa apHasFaH). OKy omicremenik kypai.- WUIT"AKHYP", 2023

e Koceimina;
1. Yynunosckux B.P., Kanuesa XK.A. TecToBble 3aaHusl 10 MEIUIIUHCKON OMOMOTHYecKoi (pusmke:
yue0. mocobue.- M3 PK; Men. yu-t Acrana. - Kaparanna: UIT U3a-so "Axuyp", 2013.
2. Kanuena JXK.A. Menununanslk Onodusnka MoHiHE apHaIFaH TECTUIIK TarchlpMalap: OKY Kypajbl —
Kaparanger: KK «Axnyp», 2013x
3. K. K.Kyna6aes, K.JK.Ab6apaxmanoBa, M.A.MaxamberoBa, A.H.Ceiaplk «®DPusnka» AamaThbl-
«9Bepo» 2016 x

e DJEKTPOHIBI OACKUIBIMAAD:
1. XKarkan6ae XK.JK. buonorusmisik gusuka. JlabopaTopusIIBIK-TIPAKTUKATIBIK cabakTap. TexHOmorus-
Jap TeCT-perTHHT xyhemnep. — Anmarel: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read _book/590/
2. MeunuHAIBIK OM0pU3NKa MEH MEeITeXHUKAIAp OOHBIHINA JJAOOPATOPHUSITBIK MPAKTUKYM. OKY
Kypaisl/ Y.A.baitzak, K. JK.Kynabaes. — Anmatsr: «39Bepo» 2020:x. -304 0.
https://elib.kz/ru/search/read_book/51/
3. K.K. Kyna6aes, XK.JK. Ab6npaxmanoBa, M.A. MaxamberoBa, A.H. Ce131pIK. MeauImHanbIK
ouopusuka «PapManirs» MaMaH]IbIFbl CTY/IEHTTEPIHE apHaJIFaH OKY Kypanbl AnMatsl; DBepo, 2020 x.
212 6. https://elib.kz/ru/search/read_book/309/
4. KoituyoekoB b.K., AiitkenoBa A.A., bykeeB C., banmaram6eroBa ['.I'. MenunnHambIK XoHE
OMOoJIOTMSUITBIK (PU3UKA HETI3/iepi: OKY KIhpaibl/ — «IBepoy» Ocmackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/
5. KoaneBa. Meauiackas buogusuka: yaebHoe mocobue (2-oe uznanue) — Anmarsi: UI1
«MzmarensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
6. Uynunosckux B.P., Kanuesa XK. A. JIaGopaTopHbIil IPaKTUKYM 10 AUCHUIUIHHE «MeqUIMHCKas
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ouodusukay: Yuedbnoe nocooue. — Kaparanna: U1 «M3narenscteo AKHYP», —2019. — 174 c.
https://aknurpress.kz/reader/web/2971

8.
1.
2.
3.
4.
5.

1.
2.

bakbuiay:
JlaTuuk nen KaHaai Kypajiibl aTau ib1?
JlaTuuktepaiH Typiaepi KaHaai?
['enepaTopiibl JaTYUK A€M KaHal Kypaiabl aTalabl?
[TapameTp:i qaTyuK Aen KaHAail Kypayiasl aTaiapi?
JlaTuuKTEpaiH CE3TIITIK IIeKapachl JereHimi3 He?
Ne 11 Cabak
TaxkbipblObl: PedpakToMeTp koMeriMeH CYHBIKTap/IbIH ChIHIBIPY KOPCETKIIIH aHBIKTAY.
Makcartbl: PedpakromMeTpliH KYpBUIBICBIMEH, 3€pPTEY OIICTEpIMEH TAHBICTHIPY >KOHE CYHBIK

3aTTapAblH, TOPUIIK penapaTTapablH (EpITIHALICP/IiH) CHIHABIPY KOPCETKIMITEPIH oIyl O1Ty.

3.

OxkpITy MingeTTepi:ChIiHY KOPCETKIIIIHIH €pITIHAlI KOHIEHTPAIUSIChIHA TOYENAUTIAIH rpauKieH

KECKIHJIeY JKOHE OJIaH epITiH/IHIH KOHIICHTPAIIUSACHIH aHBIKTAY/Ibl YUPEHY.

4.

SourwdE

5.

6.

TakbIpbINTHIH HETI3Ii CypaKkTapbl:
JKapbIKTBIH CHIHY KOHE MIAFBUTY 3aHIAPBIHBIH albIPMAIIIBUTBIFEI Hele?
TonpIK mAFbLTY KYOBUIBICH Kaii Ke3ze Oalikanaabl?
ToNBIK MIAFBUTYIBIH IIEKTIK OYPBINIBI ACTEHIMI3 He?
Pedpakromerp papmanmsia He yIiH KOJITaHBLIAABI?
Op TYpJIi ePITIHAUIEP/IIH ChIHY KOPCETKIIITEePiH Kalail aHbIKTaIaabI?
benrici3 epiTiHIIHIH KOHIICHTPALMACHI KaJIail aHBIKTAJIabI?
[Monnin courbl OH KoJa :KeTKi3y ylIiH OKBITYAbIH Heri3ri ¢opmanapsl / micrepi /
TeXHOJIOTHSLIIAPBI. KYNTACKHI KYMBIC JKacay.
IMonai OH kou :keTKi3y AeHreiiin 0aranayra apHajaran 0aKbliIay TypJiepi: aybi3iia cypay

Ou1ey JKyMBICTAPBIHA KAXKETTi KypaJI-ka0AbIKTap:

1.

AMKackaH
CBI3BIKTEI

NP®-454 B2M pedpakromerpi.

2. TazapTbUIFaH Cy.
3.
4

. TaMBI3FBIIII.

3epTTeneTiH epiTiHaIep.

e JKyMbICTBI OpBIHIAY peTi:

. JKapbIk Ke3iH (Hemece KYH CoyleciH) pepakTOMETp/IiH JKOFapFbl MPU3MAaChIHBIH CaHJIayblHa Typa

TYCETIHJIEH €TIN OpHAJIACTBIPY KEPEK.

. Peq)paKTOMeTpI[iH JKOraptbl MPU3MACHIH KGTepiH, TOMEHT1 npu3MacblHa NUIICTKA-MCH Ta3apTblIraH

(IuCTUNIEHTeH) CYJbIH 3-5 TaMIIBICHIH TaMBbI3bII, )KOFAPFbI IPU3MaHbI JKaybIll KOO KEpeK.

. Okynapabl pokycTel OTBIPBIIN, KOpy aiMarblHIaFbl alKACKaH ChI3BIKTBHIH (KPECT) XKoHE LIKaJaHbIH

aliKbIH KECKiHIH aly Kepek.

. Erep ’’xapbIk-KeJieHKe’  MIeKapa ChI3bIFBlI TYPJi-TycTi Oosica, oHAa pedpakTOMETpIiH OH >KaK

OyilipiHZe opHaJlaCKaH KOMIIEHCATOpJbl Oypail OTBIPBIM, TYPJI - TYCTI JKOJAKTBI KOO KaXeT.

5. Pedpakromerpain conm xak OyiipiHie opHajackaH OypaHJaHbl Oypait
OTBIPBIN, KApBIK-KOJIEHKE’  KECKIHIH Oejim  TypraH IIeKapa
CBI3BIFBIH aWKACKAaH CBHI3BIKTHIH KHBUIBICKAH XXEpiHE N  KEeNTipy
kepex. Con ke3fe mkamajgarsl Busup chbi3birsl 200 C TasapThLTFaH
CYZIBIH CBIHIBIPY KopceTKimiHiH n=1,333 MoHiHE coiikec Kele/I.

6. OpTYpii KOHLEHTPALUSAAFbl EpTIHAUIEPAIH ~n”  CBHIHABIPY
KOPCETKIIIH  ©JIley YOIIH TeMEHIl TMpu3Mara odp Typil

**KapbIK-KOJIeHKe KOHIIEHTPALIUSIAFbl ePITIHAIHI Ke3eK-Ke3€K TaMbI3bIM, apOip epiTiHal
11eKapa ChI3bIFbI YIIIH CBHIHIBIPY KOPCETKINIHIH MOHIH YII PETTEH OJIIIey KepeK. OIey KoHe

€CerTey HOTIKENIEpiH |- KecTere eHrizy Kepex.
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1-kecte
Ne C% N1 N2 N3 n

DO WN -

7.CoIHABIPY KOPCETKIIHIH KOHIEHTpanusiFa Toyenainirinig N=Ff(C) rpapurin cary kepek.
8. Konuentpauuscel Oenrici3 epiTiHIAIHIH CBHIHABIPY KOPCETKIlIiH ©JIlIel, >KOFapbIIarbl CaJbIHFaH
rpadUKTEH OHBIH KOHIICHTPAIUSCHIH aHBIKTAY KEPEK.

e Knickama Teopus.

JKapblk TONKBIHBI CHIHABIPY KOPCETKIIITEP] N1 )KoHE nz OOJIATBIH €Ki OpPTaHbl 06N TypFaH
IIeKapagaH OTKEHJE >KapBIKTHIH JKbUIIAMIBIFBI MEH Tapally OarbIThl  ©3repeidi. byl KyOBLIBICTHI
KAPBIKTHIH CBIHYBI HeMece pedpakuusichl aem ataiiapl  (3—cyper).

JKaphIKTHIH MIAFBLTY KOHE CHIHY 3aHBI.

1. TyckeH, CbIHFaH, IIAFBUIFAH COYJIC JKOHE OpTAaHbI O6JICTIH IIEKapajarbl COyJieé TYCKEH
HYKTETe TYPFBI3bUIFaH TEPICHIUKYIISAP O1p jKa3bIKTHIKTA KaTaIbl.

3-cyper.

2. Tycy OyphImIsl mIarpuTy OYpBINIBIHA TE€H O0JIaIbI.

3. Tycy OypbliIbl CHHYCBIHBIH ChIHY OYpBIIIBI CHHYChIHA KATBIHACKI JKapbIK-ThIH O1piHII jKoHE
eKIHII OpTaJarbl Tapayly >KbUIAAMIBIKTAPBHIHBIH KaThIHACBIHA TeH. OHBI OpMAHbIY CANLICMbIPMALbI
CHIHOBIPY KOpcemKiui IeT aTail/ibl.

sni_v,_

sinr v, O M
MYHJaFbl 1—Tycy OYpBbIIIbI, I—ChIHY OYpBIIIbI, Vi 3KOHE V2- OIpIHINI KOHE EKIHIIl OpTalapAarbl
KAPBIKTBIH Tapaly >KbULAAM/BIKTAPHI, N21 — OPTAHBIH CATBICTBIPMAJIbI CHIHABIPY KOPCETKILII.

XKapbIKTbIH BakyyMzeri Tapany KbULIAMJBIFBIHBIH OpTaJarbl Tapajdy >KbLIJaM-AbIFbIHA
KaTBIHACKI OPMAHblY AOCONIOMMIK CbIHObIPY KOpCemKiwi T atanbiHaapl: N=clv  (2)

MYHJIaFbl C—KapBIKTBIH BaKyyMJIETi (3*108 M/C), aln V— OHBIH OepiireH  OopTauarbl Tapaiy
KBUIJIAM/IbIFbI.
. \ v, ¢cn, n,
Oceuapasl eckepin (1) sxoHe (2) epHekTepAeH: N, =—=—==—=,  AFHH  OpPTaHbIH
v, ¢cn n
abCOIIOTTI ChIHY KOPCETKIIITEPIHIH KaTHACHI, COJI OPTAaHbIH CaJbICThIPMAJIbl ChIHY KOPCETKIIIIHE TEH.

Erep >kapbIK ONTUKAIBIK THIFBI3BIFBI @3 OPTa/iaH KOl opTara eTCe arHu N1 < Nz O6osca, oHga I-
CBIHY OYPBIIIBI i- TYCY OYpBIIIbIHAH Killli 00abl, SFHH T <1 IIapThl OpbIHAANAAbI (4—Cyper).

Erep coyse exi opTaHbIH mieKapachiHa MEWJIIHIIE YIKEH OYpBIIINTEH Tycce, SsFHU i=7t/2 (coyie
IeKapa ChI3BIFBI OOMBIMEH Tycexl), oOHAa onl I < 7/2 OypeilineH CbiHAABI. by Oypsim OeplireH
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opTajap YIIlH CBIHYIBIH CH YJKEH HEeMeCe lmex LICKTIK OYpBIIBI Jen atanaabl. byHmai sxarmpaiina

sin(z/2) 1 n, i
JKapBIKTBHIH CBIHY 3aHbI MBIHA TYPJE JKa3bUIaAbl: N21 = = =—= HeMmece  SIN(Iuex)

sin(r,,.) sin(r,,) n

Loy
n2

Erep ’kapblK ONTHKAJIBIK ThIFBI3JBIFBl YJIKEH OpTaJaH Killl opTara ©TCe sIFHU N1 > N2 Goica,
OH/Ia ChIHY OYpBIIIBI TYCY OypBILIBIHAH apThIK Oomassl, sFHu >1 (5—cyper).

Erep coyneniy Tycy Gypbiuibl (2 ) xKaraiiFa CoiKec Kejce, OHIA COylie YIIH ChIHY OYpBILIbI
7/2-re TeH 0oJabl, COHABIKTAH CBIHFAH CIYJIe OpTajap/bl 06l TYpFaH Iekapa OOWbIMEH TapaiiIbl
(2). ByJ1 KyObLIBICTBI TONBIK MIAFBUTY, Al OFAH COMKEC KENETiH GYpPHIIITHI TOJBIK UIAFBUTY/IBIH IEKTIK
OYpBILBL Iyex Jem aTaiinel. Tycy OypwlibiH — oxaH apbl (3) YIKSHTKEHMEH, COYJCHIH ChIHYBI
GaiikanmMaiiiel, o opTanap/bl 66JIil TypraH IekapaaaH marbiiacausl (3).

1
i
IIQ Tines .
; 2
n; < n, 1
4-cyper.
2 1
3
/ 3
n 1
1 - 2
1, ™
1I
S5-cypet
SIn( ime;c) n2
N = o=
sin(z/2) n,
MYHaH

sin(i,,) = 2
nl

ConbIMeH, OeplIreH opTanap YIIiH ChIHYJIbIH HIEKTIK OYpPBIIIbI MEH TOJBIK IIAFBUTY/IBIH HIEKTIK
OYpBILIBI OJIAPJIBIH CHIHABIPY KOPCETKIMTEPIHE TOye Al O0Jabl.

byn >xargail 3aTTapAblH CHIHABIPY KOPCETKIIITEPIH aHBIKTAHTBIH Kypan — pedpakToMeTrpae
naiinananemansl. On  CyIblH, JOpUTIK 3aTTapAblH  Ta3aJbIFbIH, KaH CapbiCybl MEH aK YbI3
KOHIICHTPALMSCHIH ~ aHBIKTAyJda OKOHE  OpPTYpili  3aTTapAbl  JTAIOHMEH  COMKECTEeHIIpy/e
(nmenTUdUKANNAIAY) KOJTAHBLIAIbL.
7. Oneouer:

e Heri3ri:
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1. Kosanesa JI.B. Menununckas 6uodusuka: yued. mocobue.- Anmate: AKHYP, 2016. - 324 c.
2. PemuzoB A.H.Menununckas u 6uonorndeckas pusuka. - 2-e u3j., ucrp. u nepepad.- M.: TDOTAP
- Menamna, 2016. - 656 c.
3. KycannoBa K.T. Menuuunanbeik 6nodusuka: oKy Kypaisl.- Anmarel: AKH¥P, 2016. - 238 oer.
4. Ousuka u bnodpusuka: yueonuk/B.®. Antonos, E.K. Koznosa, A.M YepHsiwl.- 2-¢ u3J., UCIp. U
nor.- M.: IDOTAP-Menua, 2014.- 472c.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. Memuumuansik onodusuka: oKy Kypaisl / K. XK. Kynabaes [k. 6.].- OKM®A oky-o1icT. KeHecl
mienriMiMeH OachlI MIbIFapyFa YChIHBL - AnMaTel: DBepo, 2014. - 192 Ger. c.
7. buodusuka (kaz.): Oy kypansl/ Tyneyb6aes XK.C.- Ammatsi: TOO 3Bepo, 2024.-248 6.
8. Uynunosckux B.P., Kanuesa XK. A. [Ipaktukym no meaununckoi 6nodusuke. YuebHoe mocoodue.-
NIT"AKH¥P", 2023
9. AnubaeB b.M., Anma6aeBa H.M., Abuposa M. A. buodusuka. 1-6eaiM. (MEIUIIMHAIBIK >KOFapbI
OKy OpbIHIapbiHa apHaiFaH). OKy omicremenik kypair.- UIT "AKHYP", 2023
10. baiinynnaesa I'.E., Hypmaran6eroBa M.O., bonnanoBa A.O. buodusuka. 2-0eaiM. (MeIUITMHAIBIK
JKOFapbl OKY OpBbIHIApbIHa apHaiFaH). OKy omicremenik kypain.- UIT"AKHYP", 2023
e Kocheimina:
1. Yynunosckux B.P., Kamuesa XK.A. TectoBble 3aanus 0 MEIUIIUHCKON OMoOIOTHYeCKOM (pusuke:
yae0. mocobue.- M3 PK; Mea. ya-T Actana. - Kaparanga: UIT Usn-so "Axuayp", 2013.
2. Kanuena XK. A. Menununanbsik Onopu3nKa MoHiHEe apHAIFaH TECTUIIK TarchlpMaap: oKy Kypaibl —
Kaparanger: KK «Axnyp», 2013
3. K. K.Kyna6aes, XK.K.A6apaxmanoBa, M.A.MaxamberoBa, A.H.Ceabik «®Pusuka» AamaTbl-
«9Bepo» 2016 x
e DJEKTPOHIBI OachbUIBIMAAD:
1. XKarkan6aes XK. JK. buonorusmsik gusuka. JlabopaTopusIIbIK-TIPaKTUKAJIBIK cabakTap. TeXHOMOorHsl-
Jap TeCT-peUTHHT xyHhenep. — Anmatel: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read_book/590/
2. MenummHaNBIK OMopu3nKa MEH MEITeXHUKAIAp OOUBIHIIA JTA0OPATOPHUSITBIK TPAKTUKYM. OKY
kypaisl/ Y.A.baitzak, K. JK.Kynabaes. — Anmatsr: «9Bepo» 2020:x. -304 0.
https://elib.kz/ru/search/read_book/51/
3. K.K. Kyna6aes, XK.2K. AbnpaxmanoBa, M.A. MaxamberoBa, A.H. Ce131bIK. MeauimHanbIK
ounopusnka «PapManrs» MaMaHIbIFbl CTY/IEHTTEPIHE apHAJIFaH OKY Kypasbl AnMatsl; OBepo, 2020 x.
212 6. https://elib.kz/ru/search/read_book/309/
4. KoitayoekoB b.K., AiitkenoBa A.A., bykeeB C., banmaram6etoBa ['.I'. MenunnHammbIK xoHe
OuoTOrMsUIIBIK (PU3UKA HETi3/epi: OKY KIppaibl/ — «9Bepo» Ocnackl, AnMatsl: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/
5. KoaneBa. Meaunuackas 6uogusuka: yaebnoe mocobue (2-oe uznanue) — Anmarsr: UI1
«M3matensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
6. Uynunosckux B.P., Kanuesa XX.A. JlabopatopHbIii MpakTUKYM MO TUCHUTUTHHE «MeTuImHCcKas
onodmsukay: YaeoHnoe nmocobue. — Kaparanna: UIT «M3patensctBo AKHYP», — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971
8. bakbLiay:
1. JKapbIKTBIH CBIHY OHE MIAFBUTY 3aHIAPbIHBIH Al bIPMAIIBUIBIFEI Hele?
2. ToubIK MIareLTy KYOBIIBICH Kall Ke3/e OalKamanl?
3. TonbIK mIAFBLTYBIH MEKTIK OYPHIIIbI JereHiMi3 He?
4.PedpakTomeTp dapmarusiga He YIIiH KOTAaHbBLIIaAbI?
7. Op TYpJi epiTIHAIEPIiH ChIHY KOPCETKIIITEePiH Kanail aHbIKTaIaabl?
8. benrici3 epiTiHaiHIH KOHIIEHTPAIIUSACH! Kajlail aHbIKTaTaIbl?
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1. TakpipbiObl: CieKTpodOTOMETP KYpalibl apKbLIbI KYTHUIFAH JKapbIK SHEPTUACHIH TIPKEY.

2. Makcatbl: CnekTpoQpOTOMETPIIH KYMBIC iCTeYy MPUHIUITIMEH, KYPBUIBICHIH KETe MEHIepPTY.

3. OkpITy MiHgeTTepi:EpiTiHAUIEpAIH ONTUKAIBIK THIFBI3ABIFBIHBIH TOJKBIH Y3BIHIBIFBI  MEH

KOHIIEHTPAIMsAFa TOYEIIUTITIH 3epTTEY 9/IiCTEPIH MEHTEPY.

4. TakpIpbINTHIH HETI3Ii CypaKkTapbl:
1. XapbIK KyYThUTYHI JereHiMi3 He?

Bbyrep -Jlam6ept -bep 6ipikkeH 3aHbI Kanail epHekTesneai?

OTKi3y KOI(PPUIMECHTI Kaslail aHBIKTAIAIbI?

EpTiHaiHIH ONTUKANBIK THIFBI3ABIFEI Kallall aHBIKTAJIAAbI?

KyThUTy KepCeTKillli KapbIKThIH TOJKBIH Y3BIHJIBIFBIHA JKOHE 3aTThIH KYWIHE Kallail Toyemmi

oosaner?

5. ITonnin confbl OH Kos KeTki3y YIIiH OKBITYIBbIH Heri3ri ¢opmasapsl / agicrepi /
TEXHOJIOTHSIJIAPBI: KYNTACHIN KYMBIC JKacay.

6. ITonai OH Ko xeTkKi3y AeHreiiin 0arajayra apHajraH 0aKbLIay TYpJepi: aybi3iia cypay

Ouiey KYMBICTAPbIHA KAXKETTI Kypaa-Ka0AbIKTap:

1. PD-303S cniekrpodoromerpi

2. TazaprbuiraH cy.

3. 3epTTeinyi epiTiHalIep.

4. ApHaiibl mpobupKamnap.

» CniekTpodoToMeTpaiH KYPHLIBICHI.

Cangpik  cnekrpodotomerp PD-303S
CYMBIK KPUCTAJIbl TUCIUICHMEH >Ka0bIKTaIFaH
KOH/IBIPFBI. Kapsbik OTKI3TIITIH,
aOCOpOIUSHBIH, KOHIICHTPAIUSTHBIH JKOHE
opTypai (akTopiepAiH TiKeJIed enmiey HOTHXKeNepl TOJBIK TalJaHBIN DJKpaHFa HIBIFAPBLUIAIbL.
CoHABIKTaH CBHIHANATHIH  E€PITIHAIHIH  KOHIICHTPAIMSCHIH — aHBIKTAYJbIH  KAKETTUII  JKOK.
CrniekTpooTOMETPIiH PEXUMICPIH ayBICTHIPBIIT KOCKBIIIBI KapbIK OTKI3TIIITIK KO3()(UIUEHTIHIH,
a0COPOITUSHBIH, KOHIIEHTPAIUSABIH apajapblHIarbl 0alIaHBICTBl YKOHE dPTYPJIl (hakTopiapra, yaKbITKa
colikec elIey peXMMIEpPIH TaHAAN ajdyFa MYMKIHIIK Oepeni. ToONKbIH Y3BIHIBIFBIH Oanrtay TeTiri
KQKETTI TOJKBIH Y3bIHIBIFBIH TAHIAN ajlyFa MYMKIHIIK Oepei.

e CrnekTpodgoTOMeTpPaiH KYMBIC icTey IPHHIUIII.
Cnexmpogomomempoin ONMUKAIbIK HCylieci

CrnextpodoToMeTpaiH 6Te KOFaphl ce31IMTal KpeMHHIACH *Kacanrad GoroaerexTopsl (9) 340
oM ged 1000 HM apanbIFbIHAA, JETEKTOPABI HEMECE CY3TiHI aybICThIPMaid KYMBIC 1CTEyre MYMKIHIIK
Oepeni. bepiiareH TONMKbIH Y3bIHIBIKTAPBI APAChIH/IA KAPBIK OTKI3Y KOJAFel 8 HM Kypaibl.

JudpakuusbiK TopAbIH (4) xorapsl ThIFBIBABIEH (1200 nuHUI/MM) KoFapbl HOTOMETPHSIIBIK
OJIIIeY OJAITIH KAaMTaMachl3 eTe/Il. 3
PD-303S KOHIBIPFBICHI.

1. Kakmarp! amipuIaThlH ©JIIIEY KAMEPACHI.

2. TonKbIH Y3BIHABIFBIH TAH A AATHIH TETIK. noLans
3. UngukaTop nauea
4. Cyiibik-kpuctanasl (CK) aucmneit i
5. backapy TakTacsl.

s wn




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KazakcTaH MeauuuHa akanemusacol» AK AO «IOxHo-KazaxcTaHCKass MEOUUMHCKAS aKaAeMUs»
MemnnuHaneIK 0Ho(pHU3HUKA )KOHE aKIAapATTHIK TEXHOJIOTHsUIap Kadeapachl Ne-35-11(D)-2024
Toxipubenik cabakTapra apHaJIFaH dIiCTeMENIK HycKaynap «brnodmsnukar 82 Gerrin 65-0eTi

1- cyper

4
_/ 3
9 3

1. XKapsIK Ke31 (JIMH3a1Ibl KPUIITOH I1aMBl).

2. XapsIK TyceTiH caniay.

3. Oiiblc aiiHa. 4

4. Iudpaknusisik TOp. 1. =

5. flKaE)IEK :ITIHa. oo EEEE

6. Kecin tacraiiTeiH caHa BRREEE

’ y. 7

7. JIun3za. o) PD-303S FIAEEE ‘

8. KroBera. S SHECTROPHOTOMETES

9. KpemHuzeH xacanran ) y

doTozeTEKTOP CK nmucrieit backapy nepnenepi

backapy niepnenepi:

1.ITEM - peri - OJIeHeTiH maMatapAblH TapaMeTplepid TaH A amy;

2. MODE - peximi - l-aThl, 2-KanbINTHl HIaMaHAH MOHIH OpHATY, 3-KOHUEHTPALUSHBIH
enieM Oipiiri,4-eseyaid peximMiH TaHaay,5-aBrodacna peximi, 6-
dbopmarTsl TaHzay, 7-KO3FAJIBIC KbUIIAMIBIFBI, 8-KOCY/IbIH PEXIMIH
Tanay;

3.ZERO - wen - T=0% - bl opHaTy

4. BLANK/T100% - bnank/T100% - T=100% »xxone ABS=0.000 opHarty;

5. STD - crampapr — CTaHJAPTTHIH KOHIICHTPAIUSCHIH OpHATY;

6. T% -T% - KapbIK OTKI3TIIITIKTI ©JIIeY;

7. ABS - abcopOums — aOCOpOIUSHEI OJIIIEY;

8.CONC- konmeHTparnus - KOHIIEHTPALIUSHBI OJIIIIEY;

9. START — crapt - emmeyzi 6acray;

10. A-Z - anpaBUTI/CaHIAP B AYBICTHIPATHIH TIEPHE;

11.0-9 - CaHJIbIK TIEpHENEep;

e JKyMBbICTBIH OpBIHAAJY PeTi:
JKanmel KYMBICTHI OpBIHIAY MBIHAJAN pETIECH KYpri3iieai:
1)KoHABIPFBIHBI )KYMBICKA JAaHBIH/IAY.
2)KypanasiH xapblK oTki3y koddduuenti T=0%; T=100% emnmeyai meHrepy.
3) DkcrepuMeHTKe (()KYMBICKA) KaXKETT1 TOJIKbIH Y3bIHIBIFBIH TaH/IAY.
4) Tagman anplHFaH TOJIKBIH Y3BIHBIFBIHA COMKEC OPTYPIIi
epITIHAIEPAIH a0COPOUMACHIH KOHE KOHIICHTPAIUSACHIH OJIIIICY.
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5) Okcnepument Hotuexeci 6oibiHIIa T=f(C) Toyenainik cp30aChIH TYPFBI3Y.
1) KoHaBIPFBIHBI KYMBICKA JalbIHAAY:
1. KOoHIBIpFBIHBEI OUTIPIN KOCKBIII apKbLIbl TOK Ke3iHe Koc. Coil Ke3ae MHIUKATOP JKAHBII, SKpaHa
\Warning Up 900| - neren a3y maiina Gomnapr.
2. 900 cexynaran keifin skpanga |ltem-0 [Ready] / [WL xxx] | (ITyuxr-O [[otoB]/[miuHa BoiHEL
XXXX]) - AeTeH a3y naiaa 60aapl.
3. BLANK/T100% TanceipacelH OpbIHAY YIIH Ta3a TUCTHUIMSIHAIAHFAH Cy HEMEcCe Ta3a epiTKIIl
(peareHT) nabIHIAy KEPEK.
4. [MODE] [4] (1:Normal/2:Timer) [SET] eniey pe:xuMiH OpHaTY:
4.1. [MODE] nepnecin 6acy kepek;
4.2. [4] mepHeciH Oacy Kepek;
4.3. «Normal» pexxuMin Tagaan any ymid, 1 tannan anein [SET] —1 6acy kepek;
4.4. «Timer» pexxuMiH Tagaamn any yuid, 2 tagaan ansi [SET] — i 6acy kepek;
4.5. ©nmiey Kyprizy YIiH Kalibl yakbIT apanbirbid enrisim, [SET] (1-60 c) — 1 6acy kepek;
4.6. Ommey >Kypri3y yuIiH >kaimbsl yakeITTel eHrisim, [SET] (1-5940 ¢) — i 6acy kepek;
4.7. Onmeyni asKTaraHHaH KeHiH - IepHeCiH 6acy Kepek;
2) Kypauaabia :kapbIK oTKI3rimTikTik (T%) ko3 puueHTin oiey:
. [ITEM] - mepHeciH 6acy Kepek;
. Item No. ¢ 0 o 5.- Ka)keTiciH TaHAaM any Kepek;
. [SET] - mepnecin 6acy kepek;
. WAVELENGTH reririn 6ypaii OTBIPBII KaXKETTi TOJKbIH Y3bIHBIFbIHA KOO KEPEK.
Transmittance (T=0%) apKbUIbI )KapbIK OTKI3TIIITITIH HOJTE KENTIPY:
. Oney kamepachIH/la KIOBETTIH JKOK €KEHJIT1HE KO3 KETKI3Y KepekK.
. KamepanbiH kaknarbiH xkayslii, [ZERO] - nepHeciH 6acy kepek;
. Henre xentipy OipHele CeKyHATaH KEHiH asgKTalabl.
Ezep sxkpanoa “[ZERO] Error higt” ([HOJIb]- Oecen xabapnama wwikca, oHoa Kame ome KON seHU
KamepaHvly KaKNagblHbly JHCAObIK, o1uley KamepacslHoa KIo8emmit HCOK eKeHOI2IH meKcepy Kepex.
e Transmittance (T=100%) >kapbIK 6TKI3TIITIT1H OpHATY:
1. Tannan anbiHFaH KiOoBeTara | MI-eH KeM eMec Ta3a AMCTUUIMSIMATIaHFaH Cy HeMece Tas3a
€pITKIII KYHBII, OHBI 6JIIIeY KaMepachlHa OPHATIACTBIPY KEPEK;
2. Kamepanbiq KaknarblH kaybin, [BLANK] - neprecin 6acy kepek;
3. T=100% - xenTipy OipHEIEe CEKYHATAH KEH1H asKTalIa Ibl.
Ezep sxkpanoa “[BLANK] Error low” ([BJIIAHK] |- Oecen xabaprama wivikca, oHOa Kame eme a3 sieHu
onauk peminoe Oypolc epiminoi KONOAHRAHBIH HCIHE ULAMHBIH HCAHYbIH MeEKCepy Kepek.
3) IKcnepumenmike Kaxcemmi moaKblH Y36IHObIZbIH MAHOAY:
1. [T%] - mepHecin 6acy Kepek.
2. BepinareH epiTiHAUIEepAiH IIIIHEH KIOBETara KOIOJBIFBI —OpTamia, Keilemi | Mi-ieH KeM emec
epITIHAIHI KYHBIT, OHBI ©JIIIIeY KaMepachlHa OPHAJIACTHIPY KePEK.
3. Kamepanbiy kaknarbiH xaysii, [START] - nepnecin 6acy kepek.
4. Onmeyni asKTaraHHAH KeWiH SKpaHHBIH OH karblHma «T%- @ 82.5% 1-3 Nel WL 860» xa3y
IIBIFAIBI.
5. TonkerH y3piHABIFRIH 340 HM MeH 1000 HM apanbikTa Oemiri Oip mamara (1awMm, ..., 10 HM) e3repte
OTBIPBITN XapblK 6TKI3TIMTIKTIH (T%) eH yiIKeH MoHIH aHBIKTay Kepek.
6. Ocbl MOHT€ COMKEC KEJIETIH TOJIKBIH Y3bIH/IBIFBIH TaHIAI ally KEPEK.
7. ©Onmey askranran ke3zae [SET] nemece [ITEM] - mepHecin 6acy kepek.
4) Tanoan anvinzan MOAKbIH Y3bIHOBIZLIHA CIUKEC IPMYPJIL ePImiHOiIepOiy adCoOpOUUACHIH HcoHe
KOHUYEHmMPAyuACvlH onuiey.
1. KroBerara 1 wmi-meH keM emec OipiHIN epiTIHIAIHI KYHWBIN, OHBI OJIIey KaMepachliHa

W= 0 K~ Wk —

ABS : 1.024 mg/di
1-3 No. 1 WL 860
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OpPHAJIACTBIPYy KEPEK.
2. [ABS] - nmepHecin Oacy kepek. Ouniiey askTaraHHaH KEHiH SKpaHHBIH OH JKaFbIH/A JKa3bLUIFaH
[IaMaHBI JKa3bIIl ATy KEPeK.

3. [CONS] - nepuecin 6acy kepek. Omiey askraraHHaH KeWiH 3KpaHHBIH [CONC: 1.024 mg/dl

OH JKarbIH/a XKa3blJIFaH aMaHbl )Ka3blll ally KEpPeK. 1-3 No. 1 WL 860
4. [T%] - nepHecin Oacy Kepek. Oniley asKTaraHHaH KEHIH SKPaHHBIH OH  [T04-:- 82506
JKarbIHA JKa3blIFaH IIaMaHblI Ka3bIIl ally KEPEK. 1-3 No. 1 WL 860

5. Kanrran epitinginep ymis 1, 2, 3, 4 TyHKTIH KaiTaiay Kepek.

6. Oniey askranran ke3ae [SET] nemece
[ITEM] - nepuecin 6acy Kepek. ABC(D)*
5) 3epTrey HoTHXKEEpiHe Colikec abcopOLmsi- )
HbIH KoHIeHTpamusra ABS= f(CONC), srau
D=f(C) toyennuinik cp30achIH caly Kepek.
e Kpeickama Teopus.

JXapbIKTBIH ~ JKYTBUTYBI. Byrep— * CONC (C%)

JlamGepr—bep 3anbl. JKapblK TOJIKbIHBI Oacka

3aT apKbUIbl OTKEHE COJI 3aTThl KYPAWThIH aTOMJAp/bl, IEKTPOHIApAbl €piKCi3 TepoOericke Tycipel.
OraH XapbIK TOJIKBIHBIHBIH 0ipa3 SHEPTUACHI )KYMCaIabl a, COHBIH 9CEPIHEH YKapPbIK TOJKBIHBIHBIH
WHTEHCUBTUIITT TOMEHIEH 1.

Ochl yaepicieH Katap >KapblK TOJKBIHBIHBIH SHEPrHschl Oacka Typiepre jae >KymcaiaJbl.
Mpicaiibl, aToMJap MEH MOJIEKYJalap/AblH KbUIYJIbIK ocepiHe, aTOMIapiblH KO3YybIHA, OJapibl
MOHJIayFa )KAPBIK TOJKBIHBIHBIH SHEPTHICHI )KYMCaJIa bl

JKapbIK TONKBIHBI YHEPTUSACHIHBIH 3aTThIH 1IIKI SHEPrHsCHIHA JKOHE Jie 0acka TypiHe aifHaJIbII
KETYIH >KapbIKTBIH KYTBUTYbI A€M aTtailJibl. bipTekTi opTara coyinesepi napajjiesib TYCKEH MOHOXpoMaT
KapbIKThIH KYThUTYbIH [1.Byrep men W.JlamOept anbikTan Oepeni. Kanbiasirer ete a3 (dX) 3arran
OTKEH JKapbIKTbIH MHTEHCUBTUIITNHIH a3atobl (dj), OChl KalbIHABIKKA JKOHE KApPBIKTBIH
uHTeHcuBTLNIriHE (J) Typa mpomopuuoHan (3-cyper) Oomanpl, seuu: dJ=-k-J-dx (1), mynnarsr k -
KYTBUTYABIH HaTypall KOPCETKIlli, OJI 3aTThIH TaOUFAaThl MEH >KapbIK TOJKBIHHBIH Y3bIH/IBIFbIHA
OaiaHbICTEI OOJIAdEI.

An muHyc” TaHOa >KapblK MHTEHCHUBTUIIMIHIH a3asThIHABIFBIH Kepcerenl, sFHu — dJ<O.
KanbiaapiFel d-Fa TeH 3aTTaH 6TKEH JKapbIKTHIH XKYThUTY 3aHIbUIBIFBIH Ta0y YLIiH, (1)-epHeKTi
uHTerpanty kepek. Conna Jg =Joe*4(2) KapbIKTEIH KyThUTyeIHA apHamFaH Byrep-JlamGepT 3aHEI
mbIFagspl. MyHarsl Jq - 3aTTaH ©TKEH JKapbIKThIH MHTEHCUBTLIIT, Jo- 3aT O€TiHE TYCKEH >KapbIKThIH

WHTEHCUBTLIITI.
In
_‘_
A T =

-

3-cyper.

Erep d=1/k ©Gomca, onma J¢=Jo/d=Jo/2,72 Oonaapl, sFHU 3aT KaJIBIHIBIFBI KYTBIIY
K03 (UIIMEHTIHIH HaTypal KOpCEeTKIlIiHIH Kepi IIamMachbiHa TeH OOJFaH jKaFaaiina, 3aT KabaThIHAH
OTKEH JKapblK HWHTEHCUBTLIIr 2,72 ece kemuai. Omaii  0oJica XyThuTy KO3(hGUIIMEHTIHIH HaTypas
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KOPCETKIlI Jem, apblKk HWHTCHCUBTLIITH 2,72 HEMEce «e» €ce a3alTaThlH 3aT KaOaThIHBIH
KaJIBIHJIBIFBIHA Kepi [IIaMaHbl alTafbl.

Op TYpiai epiTIHALIEPACH OTKEH 3>KapbIKTBIH JKYThUIYy KYOBUIBICHIH 3€pTTEY Aopirepiep,
(dhapmarieBTep, OHMOIOrTap YIIiH MaHBI3HI 30].

Eprinainepae  KapbIKTBIH  KYTBUTY  KYOBUIBICHI ~ €pITUITEH  3aT  MOJIEKYJaJapbIHbIH
koHrentpanusaceina (C) Tikeneit OaimansicTel. A.bep Typmi epiTiHAinepaeri *KapbIKThIH KYThIIYbIH

3epTTel Kein onapiasiH KyTy Kodddunuenti k = x-d-C Ten ekenmirin anbikraabl. Oaii 06osca
epiTiHiNep YIIiH KapBIKTBHIH JKYTBUIYbl MBIHA TYPAE XKa3buiafbl: J = Joe_XdC. Onwr  byrep-

JlamGept-bep 3aHpl nemnm aTaiibl.
JKaphIKTBIH KYTHUTYbI KYOBUIBICBIH CHIIATTAYy YIINiH OTKi3y Koddduuuenti T=I4/lo ®oHe onTHKaIBIK
TeIFBI3ABIK D =lg(1/T) neren mamanap 1a KOJJaHBUIAIBI.

OTKi3y KO3 (UIIMEHT] AeM 3aTTaH HeMece epITIHAIIeH OTKEH apbIK aFbIHBIHBIH OCHI 3aTThIH
HEMece epITiHAIHIH OeTiHEe TYCKEH YKaphIK aFbIHbIHA KATHIHACHIH Al Ta bl

Ontukansik TeiFb3AbIK Aemn J=1g(1/T)=lg(lo/la)=y- d- C mamacsit aiTaasl.

CrekTpodoTOMETpiH KOMETriMEH allblHFAH JKYTBULY CIHEeKTpi OoMbIHIIA KocHamapbiH
KYpaMbIHIAFbl 3aTTapbIH KOHIICHTPALMSACHIH aHbIKTayFa 0onanbl. Erep e KocmaHbIH Kypambl e3apa

acepiiecriece, OHJIa OHBIH ONTHKAJIBIK THIFBI3IBIFBI
pt (D) xypamanapblH ONTHKAJIBIK THIFBI3IBIKTAPbIHBIH
KOCBIH/BICHIHA TeH Oojanmpl, oylaii Oojca ekl
KYpamJibl KOCIIa YIIIiH ONITUKAIIBIK THIFBI3IBIFbI:
D=D: +D2=y1Cid + 1y Cod typinge
Ka3bUIAIbI.

Kocmaubig D=f(A) toyenminik cezdacer (4-
CypeTTe)  TyTac  CBI3bIKNEH, a1  KOCHaHBIH
KYpaMIapbIHbIH D1=f(n) KOHE Do=f()\)
TOYENUTIKTEP] V31K ChI3BIKTap-MEH KOPCETIITeH.

4 cypet

7. Onedmer:

e Herisri:
1. KoBanesa JI.B. Menununckas 6nodusmka: yued. mocodue.- Anmarsi: AKHYP, 2016. - 324 c.
2. Pemm3oB A.H.MenunmHckas u Ononorndeckas Gpusnka. - 2-e u3f., uctp. u nepepad.- M.: [DOTAP
- Memma, 2016. - 656 c.
3. Kycannosa K.T. Menununaneik 6nodusuka: oKy kypaisl.- Aiamarel: AKHYP, 2016. - 238 Ger.
4. ®usuka u 6nodpusuka: yueOnuk/B.®. Antonos, E.K. Koznosa, A.M YepHsi.- 2-¢ u3., UCIp. U
non.- M.: TDOTAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. Meaunmnansik Ouodusuka: oKy kypaisl / K. K. Kynabaes [xk. 6.].- OKM®A oky-o/icT. KeHecl
IIeniMiMeH OachIl MIbIFapyFa YChIHIBL. - AnMaTel: OBepo, 2014. - 192 Ger. c.
7. buodusuka (kaz.): Oy kypansl/ Tyneyb6aes XK.C.- Anmatsr: TOO 3Bepo, 2024.-248 6.
8. UynunoBckux B.P., Kamuesa XK. A. [Ipaktukym mo MmequiuHCKo# Onodusuke. YuebHOE mocooue. -
UIT"AKH¥P", 2023
9. Aqubaes b.M., AnmabaeBa H.M., AbupoBa M.A. buodwusuka. 1-6emimM. (MEIUITMHAIBIK )KOFaPhI
OKY OopbIHIapbiHa apHanFaH). Oky omicremenik kypair.- UIT "AKHYP", 2023
10. baiinynnaesa I'.E., Hypmaran6eroBa M.O., bonanoa A.O. buodusznka. 2-6emiM. (MeIUITTHAIBIK
’KOFaphl OKY OpbIHAapbIHa apHaiFaH). OKy omicremenik Kypan.- WUIT "AKHY¥P", 2023
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e Koceimuia:

1. Yynunosckux B.P., Kanuesa XK.A. TecToBble 3aaHusl 10 MEIUIIUHCKON OMOIOTHYECKON (DU3HKe:
yue6. mocobue.- M3 PK; Men. yu-T Acrana. - Kaparanna: UI1 U3a-Bo "Aknyp", 2013.

2. Kanuera JK.A. MenunuHanblk OnoQu3nka MoHIHE apHAIFaH TECTUTIK TarchlpMalap: OKy Kypajibl —
Kaparangsi: KK «Axnyp», 2013x

3. K. K.Kyna6aes, XK.K.AO6apaxmanoBa, M.A.MaxamberoBa, A.H.Cenapik «Pu3nuka» AaMaThl-
«9Bepo» 2016 x

e  DJEKTPOHbI OaChUIBIMAAD:

1. YKarkan6aeB X.JK. buonorusuisik pusnka. JlaboparopusibIK-IpakTUKAIBIK cabakrap. TexHomorus-
Jap TeCT-pelTHHT Kyhernep. — Anmatsl: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read_book/590/

2. MeauuuHanblk Onopu3nka MeH MeATeXHUKaNIap OONBIHIIA Ta00PATOPHUSIIBIK TPAKTUKYM. OKY
kypansl/ Y.A baiizak, K. JK.Kyna6aes. — Aimater: «9Bepo» 2020xk. -304 6.
https://elib.kz/ru/search/read_book/51/

3. K.K. Kyma6aes, XK.2K. Ab6npaxmanoBa, M.A. MaxamberoBa, A.H. Ce131bIK. MeuImmHaIIbIK
ouodusnka «PapManrs» MaMaHIbIFbl CTYICHTTEPIHE apHAIIFaH OKY Kypasbl AnMatsr; 9Bepo, 2020 x.
212 6. https://elib.kz/ru/search/read book/309/

4. Koituy6ekoB b.K., AiitkenoBa A.A., bykees C., banmaram6erosa I'.I'. MeauuuHamnbIK xoHe
OMOJIOTHSUTBIK (PU3UKA HETI3/epi: OKY KIppaubl/ — «IBepo» Ocnackl, Anmatsr: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/

5. KoBanesa. Menununckas 6uogusuka: yaeOHoe nocodue (2-oe uznanue) — Anmarsl: UI1
«M3aarensctBo AKHYP». —2019. — 324 chttps://aknurpress.kz/reader/web/1340

6. Uynuaosckux B.P., Kanuesa XK. A. JlabopaTopHBIi MPaKTHKYM I10 AUCIHUTUTHHE «MeauInHCKas
ouodusukay: Yuebnoe nocodue. — Kaparanna: UI1 «M3narenscteo AKHYP», —2019. — 174 c.
https://aknurpress.kz/reader/web/2971

8. bakbLiay:
KapbIK KyTbUTyBI A€T€HIMI3 HE?

Byrep -Jlambept —bep OipikkeH 3aHbl Kajail epHeKTenesni?

OTKiI3y K03 UIMEHTI Kanail aHbIKTaJIa b1?

EpTiHaiHIH ONTUKANBIK THIFBI3BIFGI Kallall aHBIKTATaIbI?
KyTbily KepceTkilll KapbIKThIH TOJIKbIH Y3bIHJBIFbIHA JKOHE 3aTThIH KYHWIHE Kaylail Toyesl
Oonaapr?

abhwnhE

Ne 13 Caobak.
1. TaxkpipbiObl: Jlazep coyJieciHiH TOJKBIH Y3bIHABIFBIH OJI1LEY.
2. MakcaTsbl: 1udpakuUsIbIK TOPIbIH KOMETIMEH Jla3ep COYJIECIHIH TOJKBIH Y3bIHIBIFbIH aHBIKTAY.
3. OKbITY MiHeTTepi: AUPaKIMIBIK KYObUIBICTap/bl MaiiagaHa OTBIPBIN, JIA3EPIiK COyJIETEeHY
TOJIKbIHBIHBIH Y3bIHBIFBIH aHBIKTAN OLTY.
4. TakpIpBINTHIH HEri3ri CypaKTaphl:
1. I'a3 nazepi )KYMBICBIHBIH KaJIIbl IPUHIUITEPI.
2. 3epTXaHaJbIK KOHABIPFBIHBI OamTay.
3. Judpakuusuiblk CypeT aiy.
4. JIazepiik coyieneHy TOIKbIHBIHBIH Y3bIHIbIFBIH aHBIKTAY.
5. Ilsnnin conrpl OH Ko keTKi3y yHIiH OKBITYABbIH Heri3ri ¢opmanapsl / dmicrepi /
TeXHOJIOTHSIJIAPBI. KYIITACBII KYMBIC JKacay.
6. ITonai OH Ko xeTKi3y qeHreifin 0arajayra apHaJraH 0aKbLIay TYpJepi: aybi3iia cypay
e Ouey :KyYMBICTAPBIHA KAXKETTI KYypaia-Ka0aAbIKTap:
Jlazep.
. Mudpakuusipik Top.
3. OnTuKaabIK KOHABIPFHI.

A
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4. DkpaH.
e KoHAbIpFBIFa KbICKAIIA CHIIaTAMA

Jlazep coyneciHIH TOJKbIH Y3bIHIBIFBIH AHBIKTayFa apHalfaH KOHJIBIPFBIHBIH cXemachl 1
cyperre kepcerinreH. KoHABIPFBIHBIH Oapiblk OeimikTepi | ONTHUKANBIK KOHIBIPFBIIA OPHATBHLIFAH.
Jlazep coyneciHiH LIBIFY Tepe3eciHe XaKblH Xepre 2, KO3raJMalThlHIaM eTil AuQpakiUsUIbIK TOp
OpHATBUIFaH 3, OHBI BEPTHKAJIb OCh aifHamachiHAa Oypayra O6omasl. Audpakuisuiblk cypeT 4 sKpaHra
KepiHedil. ONTUKaIBIK KOHABIPFBI OOIBIHA TOp MEH 3KpaH apachlHAarbl KAIUBIKTHIKTBI ©JIILEY YILIiH
LIKajla 5 OpHATBhUIFaH.

< ;2 < )

- |.|/.|.|.|T|.|.|.‘|J/|.

I cyper

Jlazep coyneciHiH TOJKbIH Y3bIHABIFBIH aHBIKTaWTHIH (popmyna (2) yiuiH, TOp MEPUOJIBI C,
MaKCUMYM peTi K JXoHe Oypbilml o Kepek. KOHIBIPFBIHBIH OapiblK OeiKTepi IyphiC OpPHATHUIFaH
Karjaiiia, SKpaHHaH HOJIHIIN, OIpiHII, EKIHIII oHE T.0. PeTTi MakCUMyMIapibl ajgyra Ooajbl.

X . &
byppir o tgo :Z OpHETIHEH aHbIKTalMbI3, MyHJarbl L. — SKpaH MEH TOp apachlHIArbl apa

KALIBIKTBIK, X — OPTAJbIK MAaKCUMyMMEH CaJIbICThIPFaH/la CUMMETPUSIIBIK OpHATBIIFAH OIpIHIII PETTi
MaKCUMYM apachlHIarbl apa KalIbIKTHIK. A ITUQPAKUMAIBIK TOPIABIH TYPAKTBICKI C aJJblH aja
oepineni.

OpUTPOLUTTIH OJIIIEMIH aHBIKTAy YILUiH, TUCTOJOTUSAJIBIK Ipernapar KOSHHBIH  KaHBIHBIH

. . D . o
SPUTPOLUTIH NaigananaMbl3. bypsim o tga = oL OopHeri OOWBIHIIA aHBIKTAJIBIHABI, MYHIAFel D —

IUGPaKIUUIBIK  IeHOepaiH muametpi. Judpakuus ke3inae 9KpaHAbl Taiina OonaThiH
TUQPAKIUSIIBIK IIeHOepIep KeH JKOHEe IIeTTepl aHbIK OoJMaraHIbIKTaH OJapblH AMAMETPIH I
anpikTay yurin D =(D,+D,)/2, epHerin maimananran nypeic, MmyHaarel D1 u Dz — meHGepain
CBIPTKBI JKHE 11IKI JuaMeTpiepli, n — KO3 PHUIIMEHTIHIH MoHI eHOepiep HeMipiHe COMKeC abIHaIbI.
[lenbepniep OpTajbIK AOHTEIEKTI KOpIIAN TypFaH OipiHIII KYHIIpT caKuHa aH OacTan HeMipJieHe .
e JKyMBICTBIH OpBIHAAJY peTi
Jlazep coyJieCiHiH TOJKbBIH Y3bIHABIFbIH AHBIKTAY:
® ONTHKAIBIK KOHIBIPFbIHBI, AU(PAKIHIIBIK TOPJbI, SKPaHJIbl KOHE OFaH MEPHEeHIUKYISAp eTil
Ja3ep/ii OpHaAIaCThIPy KaXkeT;
e J1azepi Koc;
® ONTHKAIBIK KOHIBIPFbI OOMBIMEH SKpaHIbl JKBUDKBITa OTBIPHIN, IUPPAKIUSIBIK CYpPEeTTiH
allKpIH KECKIHIH aly KaXKeT, dKpaH/Ja KepiHy MaKCUMyMbl 3 peTTeH KeM OoiMaybl KaxeT (2
cyper);
® ONTHUKAIBIK KOHIBIPFBI OCKITUITeH TU(PPaKIHSUIBIK TOP MEH dKpaH apa KaMIIbIKTHIK L-ai eme;
e OipiHIII peTTi MaKCUMYMFa COMKEC KeJIeTIiH apa KaIIbIKTHIKTHI X1 OJIII¢;

. . . p X
e Qipinmi peti MakcuMyM yuiH tgo = o1 AHBIKTA;

e tg ou —ai TamkaH coH, KecTe OOMBIHINA SiN o1 —i Ta;
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. C . \N
e Ta3 jasep CoyJECIHIH TOJIKbIH Y3bIHIBIFBIH A = Esm o Gopmynacel OOHBIHIIA €CETITE;

® OCBUIAN eKIHIII, YIIIHII PeTTi XKoHe T.0. MaKCUMyMIap YILIiH eCenTey MEH OJIIey/ Il )KYpri3;
® J1a3ep COYJECiHIH TOJKBIH Y3BIHABIFBIHBIH <A> OpTa MOHIH €CenTe;

DrpaH
Aéo. 010 _Tl max
} e —— - Omax
Eacgad fi,0éani \J/
1 moax
L
2 cyper
e oJIIIIey HOTHIKENEPiH 1-1111 KecTere eHris;
e A/ TOJNKBIH Y3bIHBIFBIHBIH OJIIEY KaTeIIKTEePiH ecernTe.
1 kecre.
Ne K L, Mmm X, MM tg o sin a A, MM <A>, MM
1
2
3
4
e Keickama Teopus.
Jlazep caynenepi — TONKBIH Y3BIHABIFBI OTE€ a3 JJIEKTPOMATHUTTIK TOJKbIH. OHBI amy

aToOMIap/ibIH (MOJIEKyJajgapAbIH) CHIPTKBI 9cep bIKIAIbIHAH KO3FaH KYHIe oTy KacHeTiHe Heri3jaesnel.
Byn xyiine atom 10% ¢ yakeIT iminme rama Goma amajbl, OHaH COH CBHIPTKBI JIEKTPOMATHHTTIK
TOJIKbIHHBIH 9CEpIHEH ©3/iriHeH (CIMOHTaH/bl) HEMEce €piKCi3 TOMEHI1 IHEepPreTHKaNbIK KyHre eTyi
COyJIe MIBIFapyMEH KaTtap *Kype/i.

OUHINTEHHHIH TYXXBIPBIMIaFaH NPUHIUMI OOMBIHIIA: KO3FAaH aTOMHBIH (MOJEKYJaHbIH) HIbIFapFaH
KapbIK TOJKBIHBIHBIH JKMUIIr, (a3achl, MNOISIpU3AlMICHl aTOMFa HEMece MOJIeKyJara TYCEeTIH
TONKBIHJIBIKIMEH colikec Kkenmeni. benrimi xarmaimapaa (TyCKeH KBaHTTapIblH JKOHE KO3FaH
aTOMJIApJIbIH CaHbl JKOFAphl OOJFaH Ke3/€) epIKCi3 oTylep eceOiHeH KBaHT CaHJApBIHBIH KOIIKIHII
TYPAE apTy yaepici xxypeni. Kpicka yakpIT ilIiHAe aToMAapIblH KO3FaH KYHJeH KOMIKIHAI Typle oTyl
Jaszep coynecin Tynbipanbl. Jlazep coyneci 6acka )apblK CoyJieliepiHEH aca MOHOXPOMATTHUIBIFBIMEH
(sFHM  OenriTi  TOJMKBIH  Y3BIHABIFBIMEH), KOTEpeHTTUIriMeH (afHu Oipaed  QaszacbiMen),
MOJIAPU3ALUSIIBIFBIMEH JKOHE U30TPONTHIFBIMEH (O1p/iel OaFbITTHUIBIFBIMEH €pEKIIeIICHE].

Kasipri Tanna ¢usnoTepanusiia KOJIAaHBIIATHIH JIa3epiiep KYMBICTBIK 3aT OOMbIHINA (KATTBhI,
ra3, CyMbIK, >KapThUiall OTKI3IIIITi), TOJIKbIH Y3bIHABIFBI OOWBIHINA (YJIBTPaKYJTiH, KOPIHETIH,
MH(PAKBI3bLI AUANIA30H 1) CAyJIe OHAIPYII PeKUM OOMbIHIIA (MMITYJIBCTI, Y3/IKCI3) KOHE KayilCi3iK
nopexeci OoibIHIIA Ki1acTapra OeiHe .

Ke3-kenreH TONKBIHABIK YAEpICTEp CUSKTBI Ja3ep caynesnepiHe MUPpakuusibIK KyObUibicTap
TOH.

Huppaxyus — TONKBIHAAPABIH O6reTTepAl OparbIThIN ©TYyl SFHU JKapblK CAYyJENEpiHIH TY3y
CBI3BIKTBI TapalyJaH aybITKybl. HoTmxkecinae uHTeppepeHys KyObUIbICBIHIAFbI1ail TOJKbIHAAPbIH
KOCBUTYBIHAaH MUHUMYMJap MEH MakCUMyM/ap naiijga 6oxaasl. JAudpaxius KyObUIbICHH Oaiikay yuIiH
0ereTTiH HEMece CaHbUIAYAbIH OJIIIEeMI KaPBIK TOJKBIH Y3bIHABIFRIMEH IIaMajiac 00Tybl KEpeK.
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Hudpaxius KyObuibIchH [ 1olirenc-Openens npuHLIuIi OoWbIHIIA TYCIHAIpyre 00aabl.

OumeMi JKapbhlK TOJIKBIH Y3BIHABIFBIMEH IIaMaiac CaHbUIayFa JKapbIK TOJKBIH-IAPbI KEJill
TYCCKEHJIe, CaHBUIAY/AbIH IIETKI HYKTEJepi eKIHII PeTTi apbhlK TOJKBIHAAPBIH TYABIPA OTBIPHIIL,
YKApBIKTBIH OacTarnkel Tapaiay OarbIThIH e3repTedl. ExiHI peTTi TOJIKbIHAAp WHTep(epeHIHsIIaHa bl
1a dKpaHaa IuGpaKkusuIbIK MaKCUMyMap MEH MUHUMYMIap maija 6onaabl sFHU (a3anapbl colkec
KEJICTIH TOJKbIHAAp OipiH-0ipi KyIIeHTe 1 1e SKpaHa KapbIK aiiMak, ajl KepiciHiie da3aiapsl Kapama-
KapChl TOJKBIHAAP OipiH-0ipi enripesi ae KapaHFbl aiiMak naiia 6onaabel. bip FaHa caHbUIay/IaH XKaphIK
WHTEHCHUBTUIII a3 JU(PaKIUIbIK KOpiHiC OEpeTiHIIKTEH, KOITEereH CaHbLIayJapJaH TYpaThiH
IA(QPaKIUSIIBIK TOPIbI KOJAAHAIBI.

Jlubpakuusuiblk TOp - ©Te OKIHIIIKE, MOJIJIp €eMeC apajblKTapMeH O6JIIHIeH KONTereH
CaHpLIayJiap KHUBIHTHIFBI. Erep Mejip caHpUIaylapiblH €HI @, al MeJJIip eMeC apajbIKThiH CHi D
Oosica, oHma C=a+b 11ama TOPABIH MEPHOIbI JCT aTaiaibl.

Jud.pemerka AAad0° ia°® 2 max

ZAadi° #1€2° 1 max
Aadn° &iéa® 0 max
Jlazep i,0éani Aad0° eiéa® 1 max

ZEad° ®iga® 2 max

3 cyper

JKappIKThIH KalbINThI TYCy Ke3iHIe Maiga OojareiH O0ac mMakcuMmympaap C-Sina =zxkA (1)
IIapThIHA COMKec aHbIKTanbIHAABL. MyHnarsl k = 0, 1, 2,... — 6ac MakCUMyM peTi (3KpaHJarbl KapbIK
KOJIaKKa COMKeC KEJIETIH pEeT CaHbl).

(1) eprexTeri AMGPAKIUIIBIK TOPABIH «C»- TIEPHUOJIBI, «O»-OYPHIIIBI KOHE «K» ~-MaKCUMYMHBIH

1 ) C .
KOPiHy PETi apKbUIBI TYCKEH KApBIKTBIH TOJKBIH Y3BIHIBIFBIH aHbIKTayFa Gomams:: A =—SIN &

)

Erep nu¢pakuusiablk TOpAbIH OpHbIHA, IIBIHBI OETIH/E peTci3 OpHaJacKaH, emeMiepl oipaei,
MIIIHI TOHTeNeK, ©Te Mai1a OeJIIeKTep KUBIHTHIFBIH aJICaK, JKpaHJa op OeJIIeKTeH naiaa OoaraH
T(PPaKIUAIBIK KECKIHAEPIIH KOCBIHIBICBHIH Kopyre 0obl. DKpaHa Ke3eKTecill OpHaJackaH KapblK
MOHE KYHIIPT LIeHOepliepieH TypaTblH JudpakuusiblK OeiiHe maiiga 0oassl.

I'rorenc-®penenbaiH AMPPaKIUUIBIK TEOPUAChIHA COMKeC, Mapauieb COyJIENepAiH JIOHTeleK

. . . A . A
OererTeplieH OTKEHJE MHaiina OonaThlH KyHripr menOepiep Sing; =0,61—, sine;=111—,
r r

) A ),
Sin, =1,62—, mapTTapsl OpbIHAAIFaHAA Maiga Oonafbl. MyHAArbl «A» -KapbBIKTBIH TOJIKBIH
r

Y3BIHJIBIFBI, «1» — 0OTeT paguycChl, «O - MIEHOEPIH OYPHIIITHIK PAAUYChl (4 CypeT).

By

- \I 4 cypet




ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA [SKMA) MEDICAL
AKADEMIASY | .|, | ACADEMY
«OHTYCTIK KasakcTaH MeavumHa akanemusicel» AK - N Y/ AO «iOxHo-KasaxcTaHckast MEAUUWMHCKAS akaaeMus»
MemnnuHaneIK 0Ho(pHU3HUKA )KOHE aKIAapATTHIK TEXHOJIOTHsUIap Kadeapachl Ne-35-11(D)-2024
Toxipubenik cabakTapra apHaJIFaH dIiCTeMENIK HycKaynap «brnodmsnukar 82 6ertin 73-6eTi

An xapsIK meHOepAiH Haiina 6oy maprrapsl: Sina, = 0,821, sing, = 1,34i .
r r

Omaii Oonca ochiHAAW TUQPAKIUSIIBIK CYpeTi KOJJaHy apKbUIBI OONIIEKTiH CHI3bIKTHIK

, nA . 3
OJIIIEMIH aHbIKTayFa Ooybl: F = —— (3), MyHJaFbl «ny» — OepuireH mexnoepre coiikec kK03 PUIMEHT.
Sin

7. Oneouer:
e Herisri:
1. KoaneBa JI.B. Menutinnckas 6nodusuka: yueo. mocooue.- Anmarel: AKH¥P, 2016. - 324 c.
2. PemuszoB A.H.MenuuuHckas u 6nonorndeckas Gpusuka. - 2-e u3f., ucnp. u nepepad.- M.: [IOTAP
- Menua, 2016. - 656 c.
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nomn.- M.: TDOTAP-Menua, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. Meauuunansik Onodusuka: oKy Kypainsl / K. XK. Kynabaes [xk. 6.].- OKM®DA oky-oicT. KeHecl
HIenriMiMeH OachlIl MIBIFapyFa YChIHIBL. - AnMatel: OBepo, 2014. - 192 Ger. c.
7. buodusuka (ka3.): Oxy kypansl/ Tyney6aes XK.C.- Anmatsi: TOO DBepo, 2024.-248 6.
8. Uynunosckux B.P., Kamuesa XK. A. [Ipaktukym nmo MmegunuHCKo# Onodusuke. YuebHoe mocoodue.-
UIT"AKH¥P", 2023
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10. baiinynnaesa I'.E., Hypmaran6eroBa M.O., bornanoBa A.O. buodusuka. 2-6emiM. (MeIUITTHAIBIK
YKOFaphl OKY OopbIHAapbiHa apHasiFaH). OKy amicremenik Kypair.- WUIT "AKHYP", 2023
e Kockminia:
1. Yynunosckux B.P., Kanuesa XK. A. TectoBble 3aanus Mo MEAUIIMHCKON OMOJIOTHYECKON (pU3UKeE:
yueb. mocobue.- M3 PK; Men. yH-T Acrtana. - Kaparanna: UI1 U3a-Bo "Axnyp", 2013.
2. Kanuena JK.A. Menununanbik Onopu3nka MoHIHE apHaJIFaH TECTUIIK TalchlpMaliap: oKy Kypaibl —
Kaparangsr: KK «Axnyp», 2013x
3. K. K.Kynma6aes, XK.K.A6apaxmanoBa, M.A.MaxamberoBa, A.H.Cenapik «®Pusnka» AaMaThl-
«9Bepox» 2016 x
e  DIIEKTPOH/IbI 0ACHUIBIMIAD:
1. XKarkan6aes XK. JK. buonorusisik gusuka. JlabopaTopusibIK-IpaKTUKAJIBIK cabakTap. TexHomorus-
Jap TecT-peiTHHT Xyienep. — Anmatel: «9Bepo» 2020:xk. -360 6.
https://elib.kz/ru/search/read_book/590/
2. MemunuHaibK OMopU3MKa MEH MeITeXHUKanap OOMbIHIIA Ta00paTOPUSIIBIK MPakTHKYyM. OKy
kypaisl/ Y.A.Baitzak, K. K. Kyna6aes. — Anmatsr: «9Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read _book/51/
3. K.JK. Kymabaes, XK.JK. A6mpaxmanoBa, M.A. MaxamberoBa, A.H. Ce131pIK. MeTuITuHAITBIK
ouodusuka «dapmanus» MaMaHAbIFbl CTYJCHTTEPIHE apHAJIFaH OKY Kypasbl Anamatsl; DBepo, 2020 x.
212 0. https://elib.kz/ru/search/read _book/309/
4. KoituyoekoB b.K., AiitkenoBa A.A., bykees C., banmaramberosa ['.I'. MenunuHanbIk xoHe
OMOJOTHSUTBIK (Pr3MKa HET13/epi: OKY Kippaibl/ — «9Bepo» Ocmackl, Anmatsl: 2020. — 292 6.
https://elib.kz/ru/search/read _book/866/
5. KoBaneBa. Menununckas 6uodusuka: yaedOHoe nmocodue (2-oe nzganue) — Anmatsr: U1
«M3narensctBo AKHYPy». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
6. Uynunosckux B.P., Kanmnera JXK.A. JlaGopaTtopHbIil MPaKTUKYM MO TUCHUTUIMHE «MeauimHCcKas
ouoduzukay: Yuedbnoe nocodbue. — Kaparanna: UII «M3narenscteo AKHYP», —2019. — 174 c.
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https://aknurpress.kz/reader/web/2971
8. bakpLiay:
1. Judpaxmusuibik Top. Andpakuusibik TOp TYPAKTHICHL.
2. JlnbpakuusiiblK TOPABIH KOMETIMEH J>KapbIKTHIH TOJKBIH Y3BIHABIFBIH Kallail aHBIKTayFa
0omanpl?
3. DpUTpOIUT 6JIIeMiH Kajlaii aHbIKTayFa 00J1a 1b1?

Ne 14 Cadak
1. TakpIpbIObI: JIMH3ATAPABIH ONTUKAIBIK KYIII )KOHE (DOKYC apasIbIFBIH aHBIKTAY.
2. Makcatpl: KapanaifbiM ONTHKANBIK JKYHeNIep/iH apaMeTpiepiH OKBITY.
3. OkpbITy MinaerTepi: KapamaiibiM onTHKAIBIK KYHelepiMEeH TaHBICTBIPHIN, JIMH3A ITapaMeTpiepin
(6ac dokyc apasbiFbiH- F, ONTHKAJIBIK KYITiH-D) aHbIKTay 16l YHpETY.
4. TakbIpBINTHIH HETi3ri CypaKTaphl:
. JIunza nerenimis He?
. JInH3aHBIH TapameTpIiepi Kajail aHbIKTaIa Ib1?
. Kanpnait onicrien nuH3aHbiH 6ac (OKyC apallbIFbIH 1] aHBIKTayFa 001a/bl )KOHE OHBIH ce0ebi?
Ke3z-onTHKaIbIK )KYHECiHIH KaHaai KeMImiaikrepi 6ap?
Kyxka nun3zansiH popMynacel Kanail epHeKTene 1?
. Ionnin conrbl OH Ko :KeTKi3y YIIIH OKBITYABIH Herisri ¢gopmanaapsl / Jmicrepi /
TeXHOJIOTHSLJIAPBI. KYITACKIN KYMBIC JKacay.
. onai OH Ko. xeTKi3y neHreiiin 6arajiayra apHaJIFaH 0akbliay TYpJiepi: aybi3iia cypay
e Ouey KyYMBICTApBIHA KaXKeTTi KypaJ-Ka0abIKTap:
. XKappIK Ke3l.
. OKpaH.
. JIuH3anap >KUBIHBI KOHE >KUHAFBIII JIHH3A.
. OnTHKAIBIK KOHIBIPFHI.
e JKyMBbICTBHIH OPBIHAAY peTi
| . ZKunarbim JJUH3aHBIH 6ac POKYC apajibIFbl MeH ONTHKAJBIK KYIIiH AHBIKTAY.
1.1 XKunarsii JTUH3a ajblll, OHBI 1-CypeTTe KopceTUIreH el ar1aija OpHaIacThIpy KEPEK.

o oA WNE

A WDNPE

11 €l
::\J;,;
So8
‘ d) M e t, >
s ST
1-cyper

1. 2 JIuH3aHbBIH SKpaHMEH CANIBICTBIPFaHAAFbl OPHBIH ©3T€PTE OTHIPHIN, HOPCEHIH dKpaHAarbl oI, 9pi
allKbIH KECKIHIH aly Kepek.
1.3 Jlunzagan Hopcere neiiHri di skoHe NWH3agaH dKpaHFa JEHiHT1 fi KAIIBIKTBIKTHI OJIIICY KEPEK.
1.4 YXunareim nuH3adbH F1 6ac Gokyc apansirel MeH D1 oNTHKANBIK KYIIIH MBIHA (hopMyagapMeH
_dif 5
= 1 _1
1
d, +f, F
1.5. Toxipubeni ym per KalTanay Kepek. Omieynep MEH ecenrtey HOTHXKeNepiH |-kectere xazy
KEpeK.

1

ecentey Kepek: F

1-kxecte
JKnHarpln IMH3a Jlunzanap xyiteci | [TamepaTKel JIMH3A
Ne | dim | fim | Fum | Dyrp Dm | fum FmM | Fom | Doamtp
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1
2
3
Opr.
MoaH

2. IambIpaTKpIm JUH3AHBIH 0ac (OKYC apajiblFbl MEH ONTHKAJIBIK KYIIIH aHBIKTAY.

2.1 JXuHarplll jKoOHE IIAIIBIPATKBIIT JIMH3AIAPAAH TYPATHIH JTHMH3AIAp KYHECIH alibll, 2-cypeTTerinei
JKarnaira OpHaJIacThIPy Kepek.

2.2 Jlvunzanap JKYHECiHIH  OSKpaHMEH CaJIBICTBIPFaHIAFbl OPHBIH ©3repTe€  OTBIPHIN, HOPCEHIH
SKpaHAAFbI JI1, 9pi allKbIH KECKiHIH ally KepekK.

2.3 JIunzanap sxyiheciHi Hopcere neiinri d jkoHe KYHEOeH dKpaHFa JeHiHrl T KalIbIKTBIKTBI €Iy

KEpeK.
2.4 Jlunzanap sxyiecinin F Gokyc apanbirbia MpiHa (opMynia OOWBIHINIA €cCenTey Kepek:
d-f
=&Y
d+f
25 lambipTkpiin  nuH3aHbIH F2  dokyc apanbirbl MeH D; onTukanblK KymiiH MblHA  (opmyna
F-F 1
OOMBIHIIA E€CENTEY KEPEK: Fo= —21, D= —.
F-F F,
2.6. Toxipubeni 3-peT KaiiTanay Kepek. Oiey JKoHe €cenTey HOTHXKENEepiH 1-KecTere eHrizy Kepek.
II 3
ol @
_/ \_ 'l
F d M e f >
s S
2-cyper

3. XKunarpm nuH3aHBIH Oac (OKyC apaiblFbl MEH ONTHKAJBIK KymliH beccenb omici OoifprHIIa
aHbBIKTAY.
JKviHarbIln TUH3aHbI aJblll, 3-CypeTTeriael jkaf/aaiijia OpHaIaCThIpy KepekK.
OKpaH MEH HOpCEHiH (IIIaMHBIH) KalIbIKTBIFbIH ©3TePTIEH:
a) 9KpaHJIaFbl HOPCEHIH YJIKEHTIIreH aliKblH KECKIHIH aja OTBIPBIN, SKpaHHAH JIMH3aFa JEUiHT1 X1
KAIIBIKTBIKTHI OJIIIEY KEpPeK.

0) 9KpaHIaFrbl HOPCEHIH KIMIPEHTIITeH KECKIHIH ajla OTBIPHIN, DKpaHHAH JIMH3ara JEHIHTI X2
KALIBIKTBIKTBI OJIILIEY KEPEK.
JluH3anmapAblH €Kl Typill OpHanacy )arjaiiapsl yIIiH L1=X1—X2 KalIbIKTBIFbIH KOHE HOpCE MEH
SKpaHHBIH apachIHaFbl L KalIBIKTBIKTHI OJIIIeY KEPEK.
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XKunarpim nuH3aHbiH F1 6ac Gokyc apanbiFbl MeH D1 ONTHKANBIK KYIIIH TOMEHIETT ©pHEeKIeH
-1 1

y U1= E
1
Omirey )KoHE €CeNTey HOTHKEIIEPIH 2-KECTEere eHri3y Kepek.
4. HlamsipaTKpIll JUH3aHBIH 0ac (OKYC apalblfbl MEH ONTHKAIBIK KyIIiH beccenb omici GolibiHIIa
aHbIKTAY.
4.1 JKvHarplll JKOHE  IIAINBIPATKBIIN JIMH3AJApJaH  TYpPaThIH JIMH3ajdap JKYHWECiH  ambi, 3-
CYpeTTeriJiei eTin OpHaJIACThIPY KEepeK.

4.2 111 6emimperi 2 sxoHe 3 TarchkipManap/sl Kaitanay Kepek.

ecenTey kepek: Fi=

4.3 Jlunzanap xyieciniH F ¢dokyc apanbirblH MblHA (hopMyna OoObIHIIA €cenTey Kepek: F=
-2
4.1
4.4 Mlambipatkpim auH3aHblH F2 dokyc apaneirbl MeH D2 onTukanblk KymriH TemeHperi gopmyna
OoiipiHIIa ecenTey Kepek: F2= i, D2 = i
F-F F,
4.5 Oniuey kKoHE ecenTey HOTHXKENIEPIH 2-KeCTere eHri3y Kepek.
2-KecTe
JKuHarplll JUH3a Jlunzanap sxyiect [MMampipaTkpin JIMH3A
Ne Li,Mm LM Fi,m D11 Li,Mm L.m F.m Fa,m Do,1
1
2
3
OpT.MOH

e KpicKama TeopusIbIK MaFjymar.

OnTukanblK JIMH3a JIeN KUCBIK cepasiblK OeTTepMEH ILIEKTeNreH OIpTeKTI MeJip 3aTTapAaH
JKacaJFaH JIeHEeH1 aiTanel. Erep cdepaMeH mIeKTeNreH JMH3a  KaJbIHIABIFBI O€TTEepP/iH KUCHIKTHIK
panuychlHa CaJIbICTBIpFaHAa ©Te a3 0osica OHBI JKyKa JuH3a Jei11.COHBIKTaH OHBbI LIEKTEUTIH
chepanbig O1 xoHe O momoctepi Oip-6ipimeH Oerreceni. OnapabiH O€TTECETIH HYKTECIH JIMH3AHbBIH
OINITUKANBIK IIEHTPi, ajl OJ]JaH OTETIH Ke3KeNreH TY3yZIl ONTHKaJbIK Oac oci Aen aTaijbl. JIMH3aHbIH
ONTHKAJIBIK 0ac OCiHE MapaJuiesib TYCKEH KapblK COyJesiepl 0J1aH OTKEH]Ie ChIHBII, 0ac OCh OOUBIHBIH
Oip HYKTeCiHJe MIOFbIpaaHaabl. by HYKTeH1 JimH3aHbIH 0ac (OKYCHI, ajl OCBhl HYKTEIEH JMH3ara
JeMIHT1 apa KalIBIKTBIKTBI (OKYC apamiblFbl- F gen ataiiasl (1 -cyper).

F

I cyper
\ . 1
bac ¢okyc apanbiFblHa Kepl IIaMaHbl JUH3AHBIH ~ ONTUKAIBIK KYIII D:E JIeM, OHBI

JTUONITPUSMEH OJIIIEeH/TI.
OnTukanblK KacHeTiHe Kapail JIMH3alap JKUHAFBII (a) JKOHEe IMIalbIpaTKeI (6) OOJBIN exire

1|\
I\

N
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Oemineni (2- cyper).
a) 2- cyper 0)

JKuHarplll JTUH3aHBIH ONTHUKAJIBIK  IICHTPIHEH Hapcere Jeiinri d KalibIKTHIK TIEH OHBIH
sKkpanra Aerinri f KambIKTeIFBIH jkoHE F 0ac dokyc apansik Oenrimi 0oiica, OHAA KYKa JIMH3aHBIH
(hopMyIacklH MBIHA TYp/I€ )Ka3yFa 00Ja IbI:

L A ! 1 1 1
—— f —p —==+—, 1
A \ F d f @
F ! OCBI/IaH
-f
. F ; F= 4T
— d —> d+f
1 v
' aJT JINH3aHBIH ONTUKAJIBIK KYIIi D:é (3)
Bac doxkyc apasnbiktapsl F1, F2, Fs3,. . . 00JbIn KeNreH skyKa JIMH3adapaaH TYPAThiH KyHeHIH (okyc

apaJIbIFbIH, COFaH COMKEC OHBIH OMHMKAJIBIK KYIIIH TOMEHACT KYbIKTaIraH (OpMyJIaMeH aHBIKTayFa
OoJraabl:

E = i+i+i+... Hemece D = D1+Do+Dst....  (4)
F F F K
HlambipaTKpiil JUH3aHBIH 0ac GOKYC apaliblFbl jKopamall OOJIFaHJIBIKTaH, aJIbIHAThIH KECKIH
ne xopaman Oomnanbl. COHABIKTaH, )KOFAPhIIa alThUIFAH TACLT apKBUIBI LIAIIBIPATKBIII JIMH3aHBIH
0ac Qokyc apalblFblH aHbIKTay MYMKIH eMec. Ocbl JMH3aHBIH (OKYC apajblFblH Taly YIIIH
KMHAFBIII JMH3aMEH Oipirin ONTHUKaJbIK Kyl ’’OH’’ TaHOaJIbl OONBIN KeNreH )KyHeHl KypalThlH
[IANTBIPATKBINI JIMH3AHBI TAHJAM anaasl. MyHIal Kyie apKbUTbl dKpaHAa HAKThl KECKiH aJIbIHAJIbI.
@okyc apanbirbl F2 O0NbIN KeNreH INAMIBIPATKBI JUH3a MeH (okyc apanbirbl  Fi<F

OOJIATHIH JKUHAFBIII JIUH33/IaH KYPBUIFAaH JKYHe >KUHAFBIII JIMH3aHBIH POJIIH aTKapajbl Ja, OHBIH Oac

(boKyc apanbiFbl “OH’ TaHOAIBI OOJNBIN TAOBLIAIBI: L = i+i (5)
F R F
F-F
(5) bopmynamaH mAMIBIPATKBINT TUH3AHBIH Oac (GoOKyc apanbiFel Fz2= AF (6)
-

JIuH3anapAplH ONTHKAJIBIK LEHTPJIEPIHIH OPHBIH /191 aHbIKTay MYMKiH emec. Con ceOenTeH,
Beccenps nuH3anapasH GOKyC apanbIFbIH aHBIKTAYABIH MBIHAIAal TOCUTIH YCBIHIBI: IEHE MEH dKpaH 3
OpBIHAAPBIHAA Kalaabl Ja, TeK JIMH3a FaHa OPHBIH ©3repTill oThipajbl. JInH3amapabiH Qokyc
apaJbIKTapbhlH aHBIKTAy YIIIH OJIapAbl €Ki TYpJl Xaraaia opHaJIacTelpy KaxeT (4-cyper). MyHnait
KaFainapaarsl  JTMH3aHBIH Oipeyl HOPCEHIH YJIKEHTUITeH KecKiHiH Oepce, eKIHIIICI KilliperTiareH
KeCKIHI1 Oepeni.

Erep tomenri cyperreri A'B’ aHBIK KECKIHHIH OpHBIHA jKOFapblIarbl cyperteri AB HopceHin
©31H OpHajacThipca, OHBIH KeckiHl OypelH AB neHeci TypraH xepje 6onanpl. MyHbI ObLTai
TyciHAipyre 0omaapl. AJIBIMEH SKpaHa HOPCEHIH YJIKEWTI'eH aifKblH, Kepl KeCKiHIH IbIFaphIn ansir, d
MeH f-T1 anbIKTaiiMbI3. ComaH KeliH HOpce MEH JKpaH]ibl KOo3FaMal, JTUH3aHbl | OpbIHHAH 2 OpbIHFa
KBUDKBITBII, OJapAblH L1 KambIKTBIFBIH euieiiMi3. COHFBI TOXKIpHOe HOTHKECIH/AE SKpaHJa 3aTThIH

Kimipeiiren aikpin kepi keckini (A'B') ampmamer. On A'B’-ten f KambIKTBIKTa OpHAmacaipbl.
CoHbIMeH, JIMH3aHBIH KOMETIMEH €Ki KeCKiH aiyra Oojajpl eKeH: Oipeyl JMH3aHbIH [eHTpiHeH f
KAIIBIKTBIKTAFBl  YJIKEHTUITEH KECKiH, al eKIHIIiCI JTUH3a IEeHTpiHeH f KalbIKThIKTa OpHAaTacKaH
kimripeiiren keckin. f sxome d monmepi (1) dopmyna apkeuisl OaitmanbickaHn. Toxipube KesiHe
nuH3aHbIH onTUKAIBIK IeHTPl (0) L1 KaIIbIKTHIKKA BIFBICAIIBI /14, OCHI KAIIBIKTHIKTA JTUH3AHBIH KE3 -
KEJITeH HYKTECIHIH OPHBIH aybICTHIPFAHMEH OHBIH ONTHUKAJIBIK IICHTPIHIH OPHBI ©3TepMEi .
4-cypertren L=f+d sxone L1=f-d Gomanel. Anramkel TenaikTeH f=(L-d), OCbIHBI eKiHIIII TSHIIKKE
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korcak, onjga d=(L-L1)/2, an f=(L-d) renmirine «d»-nin Monix Koiica f=(L+L1)/2 anbikTamabL.

. 1 1 1 PN
Ocpl mamanapabl JTHH3aHBIH (DOKYC apajiblFblH aHBIKTAHTBIH & \~ E+_ dopmynara Koiica

f

OHJIa, TMH3aHbIH (DOKYC apalbIFbIH F=

TYpiH/€ aHBIKTayFa 00Ja bl

-2
4.1
JluH3anap MeauIMHAAA KeH TYp/ie KOJIIAHBUIATHIH KONTEreH ONTUKAIBIK KYypallJap/IblH HeTi3i
00N ecenTenineli (MUKPOCKOII, YHI0CKOI, OPOHXOCKOM JKOHE T.0.).

et d 14 f 2
B; |
A | F 14
||"7N
L
E * 1 »
LB
I
4 F i, A
B s |
;= £ »le d
" L >
4-cyper.
7. Oneouer:
e Herisri:

1. KoBanesa JI.B. Menununckas 6nodusuka: yued. nocooue.- Anmars: AKHYP, 2016. - 324 c.
2. Pemusos A.H.MenuuuHckas u 6uonorndeckas pusuka. - 2-e u3fl., uctp. u nepepad.- M.: 'OOTAP
- Memma, 2016. - 656 c.
3. Kycaunosa K.T. Menununansik 6nodusmka: oKy Kypainsl.- Aamarei: AKHYP, 2016. - 238 Ger.
4. Ousuka u onodpusnka: yueOnuk/B.®. Antonos, E.K. Koznosa, A.M UepHsim.- 2-¢ u3., HCIIp. U
nomn.- M.: TDOTAP-Menna, 2014.- 472c¢.
5. Kovaleva, L. Educational handout on medical biophysics: textbook / L. Kovaleva.- Karagand :
Aknur press, 2016. - 146p.
6. MemummHansIK Onodusuka: oKy Kypaisl / K. JK. Kyngabaes k. 0.].- OKM®A oky-o1icT. KeHecl
HIeHTiMIMEH OaChIN MIbIFApyFa YChIHIBL. - AnMatsl: OBepo, 2014. - 192 Ger. c.
7. buoduzuka (ka3.): Oxy kypansl/ Tyney6aes XK.C.- Ammats: TOO DBepo, 2024.-248 6.
8. Uynunosckux B.P., Kanuesa XK. A. [Ipaktukym no meauiuHckoit Ouodusuke. YuebHoe nocoodue.-
NIT"AKH¥P", 2023
9. Anubaes b.M., AnmabaeBa H.M., AbupoBa M.A. buodusuka. 1-6emimM. (MEIUITMHAIIBIK )KOFaphI
OKY OpBIHJIapbIHa apHanFaH). OKy omictemenik kypan.- UIT "AKH¥P", 2023
10. baiinynnaesa I'.E., Hypmaran6eroBa M.O., bonanoBa A.O. buodusuka. 2-6emiM. (MeIUITMHAIBIK
YKOFaphl OKY OpbIHAapbiHa apHaFaH). OKy omicremenik Kypar.- WUIT "AKHYP", 2023

e Kocemma:
1. Yynunosckux B.P., Kanuesa XK. A. TecToBble 3aaHusl 10 MEIUIIUHCKON OMOIOTHYecKOn (pusmke:
yue0. mocobue.- M3 PK; Men. yu-T Acrtana. - Kaparanna: UII U3a-Bo "Akuyp", 2013.
2. Kanuena JXK.A. Menununanblk Onodu3nka MoHiHE apHAIFaH TECTUTIK TarchlpMalap: OKy Kypajbl —
Kaparangsr: KK «AxHyp», 2013k
3. K. K.Kyna6aes, XK.JK.AOGapaxmanoBa, M.A.MaxamberoBa, A.H.Cenapik «®Pusnka» AamaTbl-
«39Bepo» 2016 x
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e  DJIEKTPOH/IbI OaChUIBIMIAD:
1. ’Karkan6aeB XK.JK. buonorusuisik pusuka. JlaboparopusiblK-IpakTUKaIbIK cabakrap. TexHomorus-
Jap TeCT-peUTHHT xyHhesnep. — Anmatbl: «9Bepo» 2020xk. -360 6.
https://elib.kz/ru/search/read_book/590/
2. MenuuuHanbIK 6Mo¢pu3UKa MEH MEATEXHUKAIAp OOMBIHIIA JIA00PATOPHUSIIBIK TPAKTUKYM. OKY
kypansl/ Y.A baizak, K. JK.Kynabaes. — AnMater: «9Bepo» 2020x. -304 6.
https://elib.kz/ru/search/read_book/51/
3. K.K. Kyna6aes, XK.2K. Ab6npaxmanoBa, M.A. MaxamberoBa, A.H. Ce131pIK. MeuImHaIbIK
onodusuka «Dapmarysy MaMaHIbIFbl CTYICHTTEpIHE apHAJIFaH OKY Kypaiabl AMaTel; 9Bepo, 2020 x.
212 6. https://elib.kz/ru/search/read _book/309/
4. Koituy6ekoB b.K., AiitkenoBa A.A., bykees C., banmaram6erosa ['.I'. MeaununanibIk xxoHe
OMoIOTMSUTBIK (PU3UKA HETI3/epi: OKY KIppabl/ — «9Bepoy» 0cmackl, Anmatsr: 2020. — 292 6.
https://elib.kz/ru/search/read_book/866/
5. Koanesa. Menununckas 6uogusuka: yueOHoe nocodue (2-oe nznanue) — Anmarsl: UI1
«MzparensctBo AKHYP». — 2019. — 324 chttps://aknurpress.kz/reader/web/1340
6. Uynuaosckux B.P., Kanuesa XK. A. JIaGopaTopHbIi MPaKTUKYM I10 AUCHUIUINHE «MequInHCKas
ouodusukay: YueoHoe nmocooue. — Kaparanga: UIT «M3garenscteo AKHYP», — 2019. — 174 c.
https://aknurpress.kz/reader/web/2971
8.bakblLiay:
6. Jlun3a nereHimi3 He?
7. JIuH3aHBIH apaMeTpIiepl Kanail aHbIKTalIabl?
8. Kanpnait onicrieH JinH3aHbIH 6ac ()OKYC apallbIFBIH JIOJ aHBIKTayFa 00JIa bl )KOHE OHBIH ce0e0i?
9. Kes-onTukanslk XyHeciHIH KaHAail KeMIIiaikTepi 6ap?
10. Kyxka nun3zansiH Gopmyiackl Kajail epHekTene?

Ne 15 Caoak.
1. TaxkpipbiObl: MH(PPaKBI3bLI KIHE YJIBTPAKYJITIH cIyJiesep
2. Makcartbl: H()paKpI3pll KOHE YIBTPAKYJITIH CoyJeNepliH TaOUFaThIMEH TaHbICy (apmanusia
KOJIIaHBUTYBIH OKBIIT YHpEHY
3. Oxpity wmingertepi: dPapmamusiga CTepUIbAey, KENTIpy ONICTEpiHIH Kalail >XKypyiH OKBII
WudpakpacHble yiipeHy
4. TakbIPBINTHIH HETi3ri CypaKTapbl:
1. ndpakpI3bli caymenep .
2. yABTPAKYJTIH cayJenep .
5. Ilonnin conrpl OH Koa :keTkidy ymIiH OKBITYABIH Heri3ri ¢gopmasapsl / Jmicrepi /
TeXHOJIOTUSIJIAPBI. [IaFbIH TONIEH KYMBIC.
6. IMomai OH Kou skeTKi3y AeHreiliH 0arajayFa apHaJraH 0aKbliay TypJiepi: aybi3iia cypay

HNHppakbI3bLI cIyJie — KOPIHETIH KapBIKTHIH KbI3bLT 06:iT1 (0,74 MKM) MEH KBICKA TOJIKBIH B
paauocayneHiy (1 — 2 MM) apachIHIaFbI CIIEKTp aiiMarbiHA OpHATACKaH JIEKTPMArHUTTIK COyIIe.
NH}pakbI3bl1 coyiie KbI3ABIPY HIaMbIH, Ta3pa3ps]]Thl [1aM MIBIFAPATHIH COyJIEIepAiH eAdyip Oeirin
Kypanapl.<

Ke3 kenreH >KbUTHI 3aT HHPPAKBI3BLT CIYJIIe MIBIFApaIbI.

HNuppaxbizbla cayaenep - TonkbiH y36HABIFR 760 HM-11eH 2 MM-Te ( A = 0,74 MKM ) oHe (A ~
1—2 mM) geifiHri apaibIKTa KaTaThlH JIEKTPOMArHUTTIK coyie. MH(paKbI3bul coyie KbI3AbIpy
IIaMBIH, Ta3pa3ps/ITH IIaM IIBIFapaThIH CAyIIENepAiH eadyip Oenirid Kypaiasl. MHpake3bL1
coyJesnep 3JeKTPOMAarHUTTIK TOJKBIHIAP HIKAIAChIHAA PAJUOTOIKBIHIAP MEH KOPIHETIH JKapbIK
apachIHAaFb! OOMIKTI abin skaTansl. MHppakb3eut cayneri 1800 KbUTbl aFbUIIIBIH FaTbIMBI
B.I'epuiens amrsl



https://elib.kz/ru/search/read_book/866/
https://aknurpress.kz/reader/web/1340
https://aknurpress.kz/reader/web/2971
https://kk.encyclopedia.kz/index.php/%D0%96%D0%B0%D1%80%D1%8B%D2%9B
https://kk.encyclopedia.kz/index.php?title=%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D1%82%D1%96%D0%BA_%D1%81%D3%99%D1%83%D0%BB&action=edit&redlink=1
https://kk.encyclopedia.kz/index.php?title=%D0%A2%D0%BE%D0%BB%D2%9B%D1%8B%D0%BD_%D2%B1%D0%B7%D1%8B%D0%BD%D0%B4%D1%8B%D2%93%D1%8B&action=edit&redlink=1
https://kk.encyclopedia.kz/index.php?title=%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D1%82%D1%96%D0%BA_%D1%81%D0%BF%D0%B5%D0%BA%D1%82%D1%80&action=edit&redlink=1
https://kk.encyclopedia.kz/index.php?title=%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D1%82%D0%BE%D0%BB%D2%9B%D1%8B%D0%BD%D0%B4%D0%B0%D1%80&action=edit&redlink=1
https://kk.encyclopedia.kz/index.php?title=1800&action=edit&redlink=1
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WubpakpI3pin  coyienepinin TaOWFaThl KOPIHETIH >KapblK TaOurarbiMeH Oipneil. MH)pakp3bLl
COyJIeJIepIHIH CHEKTPhl JKEKE CBHI3BIKTap/aH, JKOJAaKTaH Hemece Tyrac Ooibin kenemi. Kosran
aTOM HEMECE€ HMOH CBI3BIKTBI  CHEKTp INbIFapca, KO3FaH  MOJIEKYJIa JKOJIAK CIEKTP IIbIFapabl.
KpI3raH KaTThl HEMece CYWBIK JCHENep TYTac CIEKTPJi MH(QPAKBI3BUT cayienep ImbiFapansl. KyH
coynecirig 50 maipi3el  WHQPAKBI3BUI  aiiMakTa  JKaraibl. DJIEKTp  [IaMbIHAH OOJIHETIH
CcoyJie PHEepTUsCHIHBIH 80 TMalbI3Fa )KybIFbl HH(PPAKBI3bUT coyiie 00bIn Kenei. HBpaKbI3bUT coylieHiH
€Ki MaHBI3/Ibl CUIIATTaMachl 0ap:

. TOJIKBIH Y3BIHJIBIFBI (TepOEITiC JKU1ITIT)

. COyJICHIH MHTCHCUBTLIITI.

Wudpakpi3put coysenep TONKbIH Y3bIH/IBIFbIHA OalIaHbICTBI YIIIKE OOIHE/I]:
. xakpbid (0,75—1,5 Mkm);

. oprama (1,5 — 5,6 MKkm);

. anbic (5,6—100 MkMm).
VYIbTpakyirin coysie MIbIFapy — KapblK CAyJeNepi CIeKTPiHIH KyJIriH OeliriHe iprenec opHalacKaH,
TOJIKBIH Y3BIHIBIFEI 400—10 HaHOMETp (HM) apajblFblHA COMKEC KEIIETiH 3JIEKTPMArHUTTIK CoyIenep.
TonKpIH Y3BIHABIFBI KbICKAPFaH CalbIH MOJIIIP JACHENEPAIH oJIapAbl CIHIpYl KyIIele Tycemi, ai
y3bHAbIFEl 100 HM-JIeH KeM coyliesiep TOJIBIK YCTaJIbIT Kanaael. KenrereH rapelin JeHenepi, acipece
KyH ynpTpakynrin coyine mbirapaabl. JKepre TyCeTiH YIbTpakyJIriH coyienep A (TOJNKBIH Y3bIH]IBIFBI
400—320 am), B (320-290 uMm) xone C (290-40 uM) 6ombin O6emineni. "A" yibrpakyirid coymeci JXKep
OcTiHe KepiHEeTIH coyielnepMeH (KapblK CoyJeJIepiMeH) Karap KeJNm JKeTell, aWTapibIKTai
(OTOXUMHUSIIBIK dcepi 0ap, MbICAJIBI, TEPiHi "TOTHIKTRIpaAb!" (CeKITiT Oackin keredi). "B" ynpTpakynrin
coyneciHig emdyip Oemiri JKep aTtMocdepachlHBIH 030H KaOaTbiHAA 9CTaNbIHBIN Kalajbl, Tipi
MIPOTOIIa3MaHbl KOK0 Kacueri Oap. On Kemll Meuleple dcep €TKeH >KaFjaijaa TepiHl Kyiaipeni,
KaOBIpIIaKTaHABIPAAbl, TEPl OOBIPHIHBIH KeWOip TyphepiHiH (0a3ampIblK KJIETKAIbl ICIK, TEpiHIH
TIKEHEK TOpi3/ieC KJeTKalapblHbIH OOBIpBI, MedaHoMa) cebemnuri 6onaabl. JXKep OeTiHe Keminm KeTeTiH
"C" ynbTpakyiriH coyneci TOJIBIFBIMEH JIepiik aTMocdepa KabaThbIHAa YCTANBIHBIN KaJlaThIHABIKTAH,
XKep Oerine xerneini. YIbTpakyJriH coyieiep OpraHU3MHIH MMMYHUTETIH TOMEHAETEl, ap Typil
KO3 aypynapbiHa ceOernti 001abl.
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