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HAYKOBO-TEXHIYHI 3AB
EKCHEPTHIN MNMPAKTHULLI: /4’ AADbHI
MATAHHA TA KOHLLENTYAABHI 3SACAAU

AAS MIABULLLEHHS KBAAICDIKALLIT
30BIAYBQY BIAAIAIB OIOAOTIHHMX
BUAIB AOCAIAXKEHb HAHAEKL,
MBC YKpdaiHu



I1man

1. [lpOBOBI OCHOBM 3ACTOCYBAHHSA TEXHIYHMX 3QCODIB
KPOUMIHOAICTUYHMX AOCAIAXKEHD.
ETOAM KPUMIHAAICTUYHOTO AOCAIAXKEHHA CAIAIB OIOAOTIHHOTO

>KEHHY;
CNEPTHIM MNPAKTULL
OBEAEHHI



l.Hpa 310)s
TEeXHIYHUX 32CO0IB KpHUM
NOCJIIIKEHb.



IIpenMeToM KPHUMIHAJICTHUYHOI TEXHIKM € CUCTEMa HAyKOBHUX IOJOXEHb 1 TEXHIYHHUX 3aco01B, IO
PO3pOOIISIOTECS HA 1X OCHOBI, PUHOMIB 1 METOA1B, MPU3HAYEHUX JIJIs 30MpaHHs, JOCTIPKEHHS 1 BUKOPUCTAHHS
JIOKa31B.

TakuM 4YMHOM, KPUMIHAJICTUYHA TEXHIKA — e PO3ALI KPUMIHAJICTUKH, SIKMH BKJKYa€E B celde
CUCTEMY TEOPEeTHYHHUX I0JIOKECHb, MPUHLMIIB I 32aCHOBAHMX HA HUX TEXHIYHMX 3aC00IB I MeTOoAIB, IO
BHUKOPHUCTOBYHTbLCS 1Jis1 30UPAHHS, O0pPOOKHU, TOC/IIKEHHS M HAJAHHA KPUMIHAJICTHYHOI iHdopmamii
IPH PO3CJHAIAYBAHHI TA NMOMEPEIKEeHHI 3JI0YHUHIB.

Bignmosigno 1o ct. 71, 72, 107, 84, 104, 237, 234, 238, 239, 240, 241, 270 (ta gesaxi iHu) KIIK Ykpainu 1
Haxazamu MBC Ykpainu Ne700 Bix 14.08 2012 poky sikum 3akpinsieHa «[HCTpyKIlist 3 opraHi3ailli B3aeMO/I1i
OpraHiB JOCYIOBOIO PO3CIIYBAHHA 3 IHIIMMH OpraHaMu Ta MiApO3JUIaMy BHYTPIUIHIX CIIPABY MONEPEIKEHHI,
BUSIBJICHI Ta PO3CIIyBaHHI KpUMIHAJbHUX MIpaBomopyimieHb», Ta Nel339 mim 03 11 2015 poky «lIpo
3aTBEPKEHHS [HCTPYKIIIl PO MOPSAOK 3aTyYEHHS MPAI[IBHUKIB OPTraHiB JOCYIOBOTO PO3CII1TYBaHHS MOJIIIT Ta
ExcrnepTHoi ciyx0u MiHicTEpcTBa BHYTPIIIHIX CIpaB YKpaiHW SIK CHEIIATICTIB JJISI Y4acTl B HPOBEICHHI
OIJIsIIy MICIS TOAl», 3aKOHOJABEIb Yy OUIBIIOCTI BHUIMAJKIB 3000B’S3y€ IMIMPOKO BHUKOPHUCTOBYBATH HAYKOBO-
TEXHIYH1 3aCO0M, CIeI1ajibH1 3HAaHHS JJIs1 30UpaHH, TOCIIHPKEHHS 1 OLIHKHK J0Ka31B, € MPABOBUMH 3acCaJaMH 1
3araJibHUMA YMOBAaMHU MOXJIMBOCTI 3aCTOCYBaHHSI TEXHIYHHMX 3aCO01B 1 CHEIlaJbHUX 3HAHb B KPUMIHAIBHOMY
CYJOYMHCTBI.

Haka3z MBC Ykpainu Ne 1343 03.11. 20135 «IlIpo 3arBepmxenns [onoxeHHs
[Ipo ExcniepTHy city>k0y MiHICTepCTBa BHYTPIIIHIX CIIPAB YKpaiHW.



HAYKOBO-TEXHIYHE 3ABE3IIEYEHHA

BUSIE
3aC001B BITHOCSTP T&
3 HAKOIIMYCHHAM 1H(OpMAIIli.




P.C. benkin eéxazye: « ...byov-saxut npeomem
MOdHce suCmynamu 6 IKOCmi mexHiKo-
KDUMIHATICIMUYHO20 34C00Y, AKUIO BIH
BUKOPUCMOBYEMbCA 6 KDUMIHATIbHOM)Y

CYOOUUHCMBI 01l 30UPAHHS T OOCIIOHCEHHS
00Ka318.».

e



3aCTOCYBaHHS TEXHIKO-KPMMIHAJIICTUYHHUX 3aCO0IB,
IIPUKOMIB 1 METO/1B MAa€ BIAIIOB1IAaTH IICBHUM IIPUHIIUIIAM :

3aKOHHICTB;
€TUYHICTh, TOOTO BIAIIOBIJIHICTE HOpMaM CYCITIIbHOT MOpail;

ayKOBICTbh (HAyKOBY OOI'PYHTOBAHICTb, JIOCTOBIPHICTh, BIATBOPIOBAHICTH, TOYHICTD 1
OTPUMAaHUX PE3YJIbTaTIB);

1K 0€3I10CepEeaHBO 3aC001B 1 METO/I1B, PO3MIILICHHS

1B, BAKOPHUCTAHHS



KITACUDPIKAIIA TEXHIKO-
KPUMIHAJIICTUYHUX 3ACObBIB

) 32 BUHUKHEHHSIM PO3Pi3HAKTH TaKi IPYNH TEXHIKO-

DF0 KPUMIHAJIICTUKOIO IS
1aparypa Ta 11,



2) po3po0IIeH] B IHIIMX Tady34X HAyKH ¥l TEXHIKH 1 3aM03WYCHI HAYKOI0 KPUMIHAIICTUKOIO, aJie MmiaaaH1
MIEBHUM 3MIHaM JJIs BAKOPUCTAHHS B HAyI[l KPUMIHATICTHUII: HANIPUKJIAA, (hoToanapary 31 crieliaJbHUM
o0JalHaHHSIM, BUMIPIOBaJIbHI JIYIIH, TEXHIYHI 3aCO0H 13 3aCTOCYBaHHSIM OOJagHAHHS JIJIs TOCTIKEHHS B
HEBUIMMUX 30HAX CIIEKTpa Ta IHIIII;
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3ACObM BUABJIIEHHA HEBUJIMMWUX I MAJIO BUJIMMNX
CJILAIB I ObEKTIB

3aco0u OIITUYHOI M EJIEKTD

(JIyny p13HUX KOHCTPYKIIIH 1 p13HOI KPATHC
MIKpOCKONH ( O1HOKYJISIPHI, €JIEKTPOHH1)).

3aco0u 300py 1 JOCIIIKSHHS MIKPOOO €KTIB

(JIyIIi ,MIKpPOCKOIIH, JIPKEpEJIa OCBITIICHHS, Bajl3a 11 300py
OJIOPOJIOTTYHHUX CJI1JI1B, KOMIUIEKT «MOJeKynay, JIUIIK]I CTPIYKU
IIHLICTH).



3A IIPUSHAYEHHAM (METOIO BUKOPUCTAHHA) ITOAIJIAIOTDH
TEXHIKO-KPUMIHAJICTHUYHI 3ACOBU, ITPUMOMU I METO/IU,

2)
3)
4)
S)
6)
7)
8)

[TPU3HAYEHI JIJIA:

3aco0u E

3aco0u (hiKCyBaHHS;
ITomrykoBi 3aco0u;
3acoOM 3aKpIIUICHHS 1 BUIYYEHHS CIIIIIB;
TexH1uH1 3ac00M oAepKaHHS 1HPOPMaIIli B HEBUJIUMHX 30HAX CIIEKTPA;
3acoOu 115 oJiep>KaHHS B1JIOMTKIB MaJbI[IB

3acoOu KoM r0Tepu3allli 1 aBTOMaTH3allli;

3acoOu J1 cucTeMaTr3allli 1 Bujaadl KpUMIHAJICTAYHOI 1H(QOpMaIIY.



OOPMU DOIKCAILIL:

1. BepOasibHa - (CITOBECHZS

2. I'padiuna - rpadiuHe 300pakeHHs (CXeMe
KPECJICHHS, MAJIFOHKH, Y TOMY YHCJ1 1 MAJIbOBaH1 IIOPTPETH );
3. [IpenmeTHa - BUTyYEHHS CaMOT0 NPEAMETa, BUTOTOBJICHHS

MaTeplaJIbHUX MOJICIEH (PEKOHCTPYKIIIS, Y TOMY YMCJI1 MAaKETYyBaHHSI,
KOITI}OBaHHS, OACPKaHHS BIATHUCKIB 1 3JI1IIKIB);

4. HaouHo-00pa3Ha - pororpadyBaHHs (y BUAUMHUX 1 HEBUAUMUX
IIPOMEHSX ), KIHO3HIMAHHSI, B1ICOMAarHiTO(pOHHUI 3aIIKC.



TEXHIYHI 3ACOBU OJIEP)KAHHA IHOOPMALIIL B
HEBUAMMUX [TPOMEHAX CIIEKTPA

- JIIOMIHECIICHTH1 MPHUJIAJIH
SIKUX TOJIOBHUM €JIEMEHTOM € Jxepeno YD;

- CIIellajibHa ONTHKA 1 HA0OpH (PUIBTPIB 13 KBAPILIOBOIO
ckana( YK-1 , OJI[1-41, «®oTon»);

- 3BMYAMHI JaMII1 HaKaJIIOBaHHS;

- CIICL1aJIbHI PEHTI€HIBChK1 YCTAaHOBKH.



ABTOMaTn30BaHl OAHKH JTaHUX
KPHUMIHAIICTUYHOI 1 OI€PaTUBHOI 1H(MOpMAaIIll
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3ACOBU JIUTI CUCTEMATU3ALIIL I BUJTAUI
KPUMIHAJIICTUYHOI IH®OPMALI

KaptoTteku 1 Koiekmii( ciaiaiB pyK, B3yTTs, 3Hapsb 371aMy, KyJib 1 TJIb3, MAPOOICHUX
JOKYMEHTIB Ta 1HIIL.);

KoM’ toTepHe ycTaTKyBaHHS 3 IPOrpaMHUM 3a0€3IIEUCHHSM ;




Cy0'ekTaMu 3aCTOCYBaHHS TEXHIKO-KPUMIHAIICTUYHHUX 3aC001B,
IPUHAOMIB 1 METOJIIB € 0COOH, YIIOBHOBAXKCH1 Ha 1I€: CII1IUMHT,
CIICI1ATICT, EKCHEPT, CKJIaJ Cydy, 1HIIII.




JTOCIIIKEE
TTOXOKEHHS.



- 1I€ CYKYIIHICTh IPUJIA/IIB,
araparypu,  CIELIaJbHOIO  OOJaJHAHHS,  IIPUCTOCYBAaHb,
IHCTPYMEHTIB, MaTreplajlB, a TaKOXX KOMIUICKTH TEXHIYHUX
3aC001B PI3HOMAHITHOIO MHPHU3HAYECHHS, SIKI BUKOPHCTOBYIOThCS
Hs, (piKcalli, BWIYYCHHS, 1 OOCalmkeHHSA. [o
IB BIJHOCSITH TaKOX 1H(OpMaI[IIHO-
WYCHHSIM 1H(QOopMaIli.




1) po3po0seH] B IHIIMX Tajly3sX HAyKHd M TEXHIKHU 1 3alI03UYE€H] HAYKOIO
KPUMIHAJICTUKOIO JIJISI BAKOPUCTAHHS O€3 )KOJHUX 3MIH.
.. ONTHWYHI1 3ac00H, (DOTO -, BlJI€Oanaparypa Ta I1HIIl.

[y3X HAYKW M TEXHIKM 1 3aII03UYCH1 HAYKOHO

Hanpuxknan,



Hampuxknan,
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BUKOPHUCTOBYK
HpPAKTHIII



Excnepruzu K/IMPB B ce0e BKJIKYAKOTH HACTYIIHI BUIU J0CTIIKECHb:

1. JocnipkeHHs 1ako(apOoBUX MaTeplaliB.

2. JlocaipKeHHST HOIIMEPHUX MaTeplalliB.

3. JlochipKeHHSI BOTOKHUCTHX MaTeplaiB.
a(PTOIIPOIYKTIB 1 MAJJMBHO-MACTHIILHUX MaTeplaiB.

TPOIMHUX PEYOBUH, 1X aHAJIOTIB Ta



8. I pyHTIB.

9. MeraniB 1 CIUIaBIB.

10. Xap4yoBux MPOIYKTIB.
WJIBHOIFOYMX 1 OTPYHHUX PEYOBUH

TB Ta CIIEINAIIBHUX XIMIUHUX



JlaHO0 IIpOo0JIEMOIO 3aiiMaIKCs TaKl HAyKOBIIl sIK ABepbsiHOBa 1.B., boOupes B.
I., KicensoB C.A., Kyuepon I./I., Ilapunkos lO.I., Pocinceka €.P., CaBenko B.I°,
CigoBa T.A., Topsauk B.B. Ta 1Hm1.

[Ipy3HayeHHs, MOPOBEACHHS, OI[IHKA  Pe3yJIbTaTlB  KPUMIHAJICTUYHOIO
OOCIIJPKEHHST MaTeplaiiB, pEYOBUH Ta BUPOOIB - MIJIECHPSIMOBAHUM IIPOLEC pOOOTH
CI1IY40TO0,  CIEIlaiCcTa, eKCOepTa-KpUMIHAIICTa Ha  PO3CIIAyBaHHI  Ta
s KpUMIHQJIbHUX MIPABOMOPYIICHbD.

KPUMIHAJIBHOTO TPOBAIKECHHS, MPOBEICHHS KOXKHOI
JIMBOCTI MO BCTAHOBJICHHIO (PAKTHYHHX
1 BHBYECHHS MareplajabHOI




Y KpUMIHAJIICTHYHOMY JOCHIJPKEHHI MaTeplailB, PEYOBHH Ta BHUPOOIB BCl
METOAY 1 IIPU3HAYEHl JJIS 1X peami3amii TEXHIYHI 3aco0M MOKHAa OpPIEHTOBHO

TOOTO METOIU 1 TEXHIYHI1 3aCO0U BUSIBICHHA
IMIYHUX Ta 1HIIKX BJIACTHBOCTEM HOCHIIKYBAaHHX MaTeplailB, pEYOBHH

- MeTtoam 1 TexHIUHI 3aco0m
OCTEU MDK 00’ €KTaMU fKI

- MeToau 1 TeXHIYHI 32cC00M OUIHKHA OTPMMAHHUX EKCIEePTOM /

e



- MOP(OJIOriYHOr0 aHAJI3y - TOOTO BHMBYECHHS 30BHINIHBOI Ta BHYTPIIIHBOI
1J1 HA MaKpoO, MIKPO 1 YJIbTPaMIKPOPIBHSIX;
ajgiB i pe4yoBMH (E€JIEMEHTHOIO, 130TOITHOIO,




EKCriepTHE OOCHIDKEHHS pPEYOBMX MJOKa3lB, SK IIPAaBUJIO, IIOYMHAETHCS 3
TOOTO 3 BHBYECHHS 30BHIIIHBOI Ta
BHYTPIIIHBO1 OyIOBH KOHKPETHHX OO’ €KTIB (PI3MYHMX TLI, OCKOJIKIB CKJIa,
IIIMATOYKIB METaJly, YaCTUHOK JaKo(apOOBOI0 MOKPHUTTSA, OOPUBKIB HHUTOK 1 T.I.
Mopdosoriyaui aHaim3 MoOKe OyTH SKICHUM 1 3BOJMTBCS JO OIKUCY BHUSIBJICHHUX
€KCIIEPTOM €JIEMEHTIB IIPOCTOPOBOI CTPYKTYPH AOCIIAXKYBAHOro 00’€kTa (METOAHU
Mopdockomnil). [Ipy KIIBKICHOMY K aHalli3l MPOBOJUTHCS BUMIPIOBAHHS IEBHHUX
apaMeTpiB I1€l CTPYKTYpH (MeToau MOpGhOMETPIi),

00
€kTa (TOOTO BU3HAYECHHS ITapaMeTPIB MOBEPXH1 (DI3UYHOIO T1Ia), TAK 1 BHYTPIUIHBOI
Oy0BH. 30KpeMa, BC1 CIIOCOOHM OTpUMaHHS 1H(pOpMaIlli Ipo BHYTPIIIHIO Oyq0BYy 00’
€KTa 3  BI3yali3aml€ro  300pakeHHA  (IPOCBIYYBAaHHS  PEHTICHIBCHBKUM
BUIIDOMIHIOBAaHHSM a00 paJlOXBUJISIMM, KHCHEBE TpaBICHHSA Jako(apOOBOro
IIOKPUTTS 3 NOAAJIBIIMM BUBYCHHSIM OO0’ €KTIB HA €JIEKTPOHHOMY MIKPOCKOIMI 1 T.II.)
B1JHOCSITHCS A0 METO/IB 1IHTPOCKOIII].

e



B
EKCIIEPTHIM MPaKTHUI[l BUKOPUCTOBYIOTHCS SIK OINTHYHI MIKPOCKOIIM, 300paKCHHS B

SKHX YTBOPIOETHCS 32 paXyHOK B3a€MOJIL 3 00’ €KTOM BUAMMHUX, YIbTPa(p10JIETOBUX
a00 1H(pPaYepBOHUX MPOMEHIB 1 MalOTh MHOPIBHAHO HEBEIMKY YYTIMBICTH, TaK 1
OHHI MlI(pOCKOHPI KOIHM HEOOX1JHO BUBUMTH YIBTPaMIKpOOyIOBY 00’ €KTa,

1 32 JIONOMOTOI0 Iy'Ka eIeKTpoHIB. ONTHYHA MIKPOCKOIIISI B
€HHl  MareplajiB, PEYOBHH Ta  BHUPOOIB
IDKEHHS METOJaMU CBITJIOTO a0o0
SPU30BAHOMY CBITII;




NpWiIagamMu, SIK MIKPOCKOIM PI3HUX CHUCTEM 1 NPU3HAYEHHS: CTEPEOCKOMIYHI -
olomoriyauid  (MBC) 1 mnomsgpuzamiiauit  (MIIC), OlonoriyHuid  MIKPOCKOIL
3arajibHOTO mpu3HadeHHs (bioxam), mocmanuubkuii (MBI-15), mroMiHecieHTHUI
I po0OTH 3 JDKEPEIOM YyIbTpad1oJIETOBOrO BHUIIpOoMiHIOBaHHS (MVY®D-3),
1H(padYepBOHUM - i1 pOOOTH B HEBUAUMMUX- 1H(padepBoHUX npoMeHsax (MIK-1);
19Hi: BepTukaibHuid (MIM-7), ropuzonTanbauil (MIM-8) 1 psa 1HILHX.
CIICKTUBHM Yy BHKOPHCTaHHI CKJIAJHHUX MIKPOCKOIIIYHHUX
eTp» abo «MIKPOCKOMN-CIEKTPO(DOMETPY,
a CICI[laIbHUMU MIpOorpaMaMH




[Ipy BHUBYECHHI OO0’ €KTIB METOAAMH EJIECKTPOHHOI MIKPOCKOIIT 300paKeHHS
BUXOJIUTh 324 PAaxXyHOK SBHII, MOB SI3aHUX 3 MPOXOKCHHSIM IMYYKIB €JICKTPOHIB
yepe3 yABTPATOHKI 3p13d MaTeplally JOCILIKYBAaHOTO 00’ €KTa ad0 4epe3 CTPYKKY
METaIlB a00 BYIVICIIO, SIK1 3HATI 3 AOCHIIKYBAHOI MOBEPXHI 1 T. 4. Y PacTpPOBOMY
OHHOMY MIKPOCKOIIl IYyYOK €JIEKTPOHIB (EJICKTPOHHUN 30HJ) CKaHY€
1 300pakK€HHSI BUXOJUTh 32 PaXyHOK BTOPMHHHUX EJICKTPOHIB,
OHIB . 33 JOIIOMOTOI0 €JIEKTPOHHOI MIKPOCKOMIT
aTh CTPYKTYpy MOBEPXHI BOJIOKOH,
LJIBKH TEXHOJOTTYHHX




BUKOPHCTOBYIOTBCS B KPUMIHAJICTUYHOMY JOCJLIKEHHI MareplajiB |,
TOOW 1 TEXHIYHI 3acCO0M BHBUCHHS CKJIaJy PEUYOBHUH 1
HA CKJIQAy OpUPOAX 00’ €KTa, BU3HAYAIOTH
BCTAHOBJIIOIOTH HAJIEKHICTD
cTer 00’€KTa 1



B

EKCIIEPTH31 IIEPEBAKHO BHU3HAYAETHCS aHall3aMM: CIIEKTPAJIbHUM €MICIMHHUM,
Ja3epHUM, MIKPOCIEKTPAJIbHUM, AaTOMHHUM, aOCOpPOLIMHUM, PEHTIECHIBCBKUM 1
NCSKUMHU 1HIIMMH. B €KCIepTHIM MOpakTHUIll CHEKTPAIbHUM €MICIMHUN aHamll3
BUKOPHUCTOBYETHCS JIJISi BUBYEHHS €JIEMEHTHOIO CKJIaJy CaMHX PI3HHX pPEUYOBHH,
TepiajiiB 1 BUpOO1B: METaIB 1 CILUIABIB, CKJIA, ITallepy, BOJOKOH 1 TKAHUH, TIOTIOHY,

JIa3epHOro



Y Tux BHIIaJIKaxX, KOJM YYTIWBOCTI CIEKTPAJbHOIO €MICIMHOTO aHaJl3y IS
BUSIBJICHHS €JIE€MEHTAa BHSBISETHCS HEAOCTAaTHBO (MaJuid 00’€éM PEYOBUHH,
HE3HAYHUM BMICT JOMIIIOK), BUKOPUCTOBYETHCS METOA aTOMHOTO a0COPOIIMHOTO
aHam13y. BiH 3aCHOBaHMM HAa BU3HAQYEHH1 3MICTY €JIE€MEHTA 3 MOIVIMHAHHS CBITIIA
MOro0 aroMaMu.

(tuny «CarypH» Ta 1H) € CKJIAQJIHAMM OITHYHHMM CJIIEKTPOHHHUMH YCTAaHOBKAMH,
IIPAKTUYHO OCBOIOBAHUMHU €KCIIEPTHUMM YCTAHOBAMHU.

[HOA1 HEOOX1IHO BHM3HAYMTH E€JIEMEHTHHM CKJIaJ MareplajilB 1 PEYOBHH 0€3 iX
3HUIIECHHS, MAalOYX JI0 TOrO XK MIKPOCKOMIYHO MaJl (IHWJIOMOA10H1) YaCTUHKHU. TyT
€(DEKTUBHUM € BHKOPHMCTAHHS PEHTTCHIBCBKHUX MIKpOaHaI13aTopiB (HANpUKIIa,
tuny «MAP»), B SKuUX M JI€E0 EJIEKTPOHHOTO 30HJA, CIPSIMOBAHOIO Ha
HOCHIPKYBaHUM MIKPOOO’€M PEYOBHMHH, BHUHUKAE XapPAKTEPHE PEHTICHIBCHKE
BUIIPOMIHIOBAaHHSI aTOMIB, 1[0 BXOAATH JO CKJIaAy I1€l PEYOBHHH.

3a JIOOMOIOK) CIIEKTPOMETpa, IO 1 Ja€ MOKJIMBICTB
BM3HA4YaTH €JICMEHTHUI CKJ1aJl IpOOH.

e



BaxJiuBuil pPO3A1LI €KCIEPTHOI KPUMIHAIICTUYHOI TEXHIKM IIPU JOCILIKCHHI
MarepiajiB, PEYOBHH Ta BUPOOIB CKIAJal0Th METOAM 1 TEXHIYH1 3aCOOM MPOBEICHHS

o0JlacTX  CHEKTpa, I1H(PpadyepBOHA  CHOEKTPOMETPIS, MOJICKYJISIpHA  Mac-
CIIEKTPOMETP1s1, CIICKTPATbHUN JTIOMIHECIICHTHUN aHaJI13.

3aCHOBAaHMM HAa BUBYCHHI IIOTJIMHAHHS CBITJIA
pedoBrHOKO B oOmacti 200-800 HM. BiamoBigHi, Tak 3BaHl €JICKTPOHHI, CIECKTPHU
IONIMHAHHS PEYOBHH B PIIKOMY CTaHI PETICTPIPYIOTCI HA OJHOIPOMEHEBUX (THITY
CD-4) ab6o aBonpomeHeBux (Tuiry CP-8, «Criekopa») CueKTpoPoToMeTpax.

B excmepTHi KpUMIHANICTU4YHIA IIpakTuill Meroam IY-cmekrpomerpil
N03BOJISIIOTH OTPUMAaTH I[IHHY 1H(MOpPMAIII0 IIpM BMBYCHHI TAaKHWX MareplailB 1
pedoBuH, sk [IMM 1 HII, JI®M ta JI®II, BoiOKOH, modIMEpIB, MIAacTMacC, MacT
KYJbKOBHX aBTOPYYOK Ta PSATY 1HIIIHX.



CI14 BIOJHECTH OO0 TPyIM CaMHX
BUCOKOUYYTJIMBUX METOIIB aHAJI3Yy.

YucnenHl xpoMarorpa@iyial METOAW 3aCHOBAHI
AACOPOIIll PI3HMX PEYOBHMH PI3HUMH MareplajgamMu, 110 JT03BOJSE
| KOMITOHEHTH. TOHKOIIIapoBa XxpoMarorpadis - Mot
apl COpOEHTY HpH pPyCl MO HHOMY
T10HOI CyMIIIIl PEYOBUH

XpomarorpagiuHy

A03BOJISIIOTH BU3HAYATH (PPAKIMIAHMN | MOJIEKYJIAPHUN CKJIA/ PEUYOR (papoOwu,
yopuuio, H.ITPOAYKTIB ta IIMM, HapKOTHMKH, 0apBHUKH, TEKCTHJIbHUX

BOJIOKOH, BUOYXOBUX PEYOBUH, TOLIO.



[IInpoKO MOIMMPEH1 B MPAKTUIll MPOBEACHHS KPUMIHAIICTHYHOTO JOCII1IKCHHS
MareplajalB, PEYOBMH Ta BHUPOIB METOAW PEHTTCHIBCHKO-CTPYKTYPHOIO 1
PEHTI€HIBChKO-(ha30BOro aHaiiziB. @13MYHOI0 OCHOBOIO METOAIB € CICHU(IUHUIMI
XapaKTep B3aEMO/III PEHTI€HIBCHKOTO BUIIPOMIHIOBAHHS 3 PEYOBHMHAMH, 110 MAKOTh
BIOPSIIKOBAHY CTPYKTYDY.

IMIHAJIICTUMHOMY  JOCJHIJPKEHHI MaTeplajilB, pPEYOBUH Ta BHPOOIB
METOIaAMH PEHTIeR

HOCTIIKYHOThCS 3UPOOM 3 METallB 1 CILIaB1B, 30Jia, Oy/I1BENIbHI
aay, IPeaAMETH 31 CJ1JaMu




OOCHIPKCHHS MarepiajiB, PEYOBHH Ta BUPOOIB JI03BOJISIOTH KBaIl(IKOBAHO
BUSBUTH Ta 30€perTd s EKCIOEPTHOIO JOCIHIIKCHHS BIAINOBIIHI 00’ €KTH,
OJIEpKaTH ONEPATHBHO-PO3IMIYKOBY 1H(OPMAILIIIO 1 B pE3YyJIbTaTl HaJAaTH J101aTKOBI
MOKJIMBOCTI CH1JICTBY IIPH PO3CI1AyBaHHI KPUMIHAIBHUX IIPABONOPYILECHb.

3HaHHS O3HAaK Ta BJIACTHBOCTEHM PI3BHOMAHITHHX MaTreplajglB Ta PEYOBHH,
3aKOHOMIPHOCTEM CYOCTpPaTHOrO CIIJIOYTBOPEHHS Ta IIPOILECY E€KCIEPTHOIO
MI3HAHHS II0 IUX CllJax OOCTaBHMH IIOIM, IO PO3CHIAYIOTHCSA 1 MOB S3aHI 3
BUHUKHCHHSIM TaKHWX CHII1B, MOXE IIHUPOKO BHUKOPUCTOBYBATHCS Y TEXHIKO-
KPUMIHAJICTUYHOMY JOCJHIIKE€HHI JOKYMEHTIB (IIpU OOCIIIKEHH1 MaTrepiaiB
IHCHbMA), Y CYyIOBIM OaniCTHIN (IpHA AOCHIIKEHHI CIIAIB HOCTPLIY), Y TPacoorii
(HampuKiIaa, IpH JOCHIPKEHH1 CHIAIB 3JIaMy Ha I10(apOOBaHUX ITOBEPXHSX
IIEPENIKO/I) Ta 1H., 1[0 0€3YMOBHO CIIPUSATUME M1JBUILCHHIO €(DEKTHUBHOCTI pOOOTH
EKCIIepTa-KpUMIHAJIICTA IIPU IIPOBEICHH1 KOMILJIEKCHUX €KCIIEPTH3.



4.

A

B eKCIIePTHik



3. CAIAN BIOAOTHHOIO

[TOXOAXEHHA




Caiam 010JI0TIYHOTO TTOXOYKEHHS € BATOMUMU
PEYOBHMM JIOKA3aMM HE TUIBKH 3a CIIpaBaMH PO
BOMBCTBA, HAHECCHHS TSKKUX TUICCHMUX YIIKOJKCHD,

| HaIlaJu, 31BaJITYBaHH, aje ¥ 3a rpadexamMu
SIK1 TTIOB’ 13aH1 3 Y4aCTIO B HUX







BaxxnuBe 3HaueHHS IS E
MEXaH13MYy BUHUKHEHHS CII11B O10J10TYHC
cii11B KpoBl. [le mo3Bossie 3a ciaiiaMu, BUSBICHUMUA HE
OJISIFOM MOTEPHLIOro Ta M103PHBAHOIO0 BCTAHOBUTH MICIIE CKOEHHS
3JI0YMHY, MICII€ PO3MIIICHHS 1 MOJ0KEHHS IMOTEPHIJIOr0 Ta 3JI0YMHIIS B Yac
HAHECEHHS IOIIKOIKEHb, TPAEKTOPIIO MEPECyBaHHS HOPAHEHOr0 a00
MEepEMIIICHHS TpyIa, MBUAKICTh IIUX 1M Ta HAMPSMOK PyXy, 0COOIHUBOGA
0Cco0M 3J104MHIIA Ta 1H. OCOOIMBOCTI CIIIB KPOBI € 1€ 1 Y XapaKTep
(hopM1 HOBEPXHI1 MPEAMETA, HA SKUK BOHU HOIaau (p1BHA, HEPIBHY;
BOMparoya 4 Hi), B1JI OJOKEHHS Ta KyTa HAXUJy MOBEPXHI.



[Ipu ornsail Micis DOl TOJIOBHOK YMOBOIO ITOIIYKY
010JI0T1YHOI0 ITOXOMKEHHS € HEeBIIKIIAAHICTh HPOBEACHHS CJI1/14]
T, 1€ TI0B’SI3aH0 31 CXMJILHICTIO 00’ €KTIB 40 IIBUIKOTO
pyliHyBaHHs. KpiMm Toro, ciiau 010J0rTYHOTO HOXOIKEHHS
MAJIOTIOMITHI, 3 YaCOM 3MIHIOIOTh CB1M BUATJISA (HAPHUKIIAL,AC
IIJISIM KPOB1), TOMY IJIs 1X MOIIYKY, K OPaBUIIO, HEOOX1] qaCTL
B1AIIOBITHOI'O CHEI1a11CTa Ta BUKOPHUCTAHHS HU3KU TEXHIYHUX
3aco01B.
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1 KpOBI1 3BEPTAETHCS YBara Ha BEJIMUUHY 1

JKHUX MO’KHA T'OBOPHUTH IIPO MCXAHI3M

IIpu BUsBIECHH

110111




Po3p13HAI0THh OCHOBHI ()OPMH €JIEMEHTAPHUX CH1JIIB KPOBI:
Bia BUTIKaHHS BEJIUKOI MacHl KpOBI — KaJIkOXKa.

Bia kpami KpoBi, 110 ITaga€ mij J1€:0 CUJIM Barv, — IUIsIMa 1 B1J Kparuii, 1o
oJieprkajia JOAAaTKOBY KIHETUYHY €HEprio, — IUIsIMA B1J1 OpU30K.

a00 BEJIMKHX Kpameib KpOBl, IO CTIKAIOTh I J1€X0 CHUJIM Baru,

00 YaCTUHHU Tija 3 KO0 HEeOYyIb
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» Ilpu ol micn
MPAaBUJILHO OI[IHUTH CHI1JIH KPOER
YHUHOM, IIPU PEKOHCTPYKIIII 3JI0YUHY B1AITPalo

» BusBieHHs KpoB’STHUX IUISIM 1 OIlIHKA 1X 3HAYEHHSI — CIpaBa CIIeL
MIepIIl 32 BCE TOMY, 1110 BIH Ha OCHOBI CBO1X 3HaHb 1 JIOCBIAY 3YMIE 3pO3yMIT
BaKJIMBICTD 1 3HAUEHHS KPOB’ SIHUX CIIIA1B, BUXOAAYH 3 iX opMHU, 00'eMy 1
PO3MIILIEHHS, 3yMI€ TaKOK PO3ITI3HATH P13H1 PEYOBUHU 1 IPEAMETH, K1 MOXKYTh
IPUMIITYBATUCS 10 TUIAMHU (HapUKIIad, YaCTUHU TKaHWH T'OJIOBHOTO MO3KY) 1 WA
[[OHAMKpaIe BCTAHOBUTH CJIIM KPOB1 TaM, A€ iX KOJIP 3 PI3HUX NPUYHH 3 .B q,
1[0 POOUTH iX HEBIII3HAHHUMHU JIJIS CIICII1AJIICTIB



Ilepii XBUJIMHH YTBO}

Yepes nekiabKa rOAUH MICIS YTBOPEHH
IJIIMa CTa€ TEMHO-YE€PBOHOIO, a IIOTIM OypoIo.

Yepes 2—3 niH1 mICHIsl YTBOPEHHS CIIIIB — IUIsIMa HA0yBa€e YEPBOHYBATO-0yL
3a0apBICHHS.

Ha 9-10 nenp yTBOpEHHS CJIiA1B— YEPBOHYBATI BIITIHKK CTAKOTh CJ1a00 ITOMITHUMU, BCE
YITKIIIEC TOYMHAIOTh BUSABISATUCA Oypl BIATIHKH.

Yepes 3 THKHI MICS YTBOPEHHS — IUISIMU CTarOTh 30BCIM OypHUMH.
Yepes 2 micsll — HaOyBarOTh OpyAHYBaTO-CIPYBaTO-0ypOro KOJbODPY.
Yepes 6 Mics1IB — MAKOTh KOI1p Oypo-CIpUii UM C1pO-OypHid.

[Ipu rHUTTI — KpOB’sIH1 IUISIMU CTalOTh 3€JICHYBaTUMHU 1 HaBITh 3€JICHUMU.



NMpouec aMiHN KONbopy KpoeBi

©: 0. 0:0:0:0 0:0




CH1]I1B 13 KOHKPE
ChOroiH1 Jijisi BUPIIICHHS ITUT
PO JABHICTh YTBOPEHHS ILISIM
KPOB1 HEMA€ HAYKOBO
OOI'PYHTOBAHUX METO/IB.

» BUKOpPHUCTOBYIOTBHCS 3 IIEF0 METOIO:

» — IeMOIJIOOIHOBHI METOJI,
3aCHOBAHMM Ha 3M1H1 BJACTUBOCTEM
reMonIO01HYy TIPU CTAp1HHI IISIM
KpOBI;

» — (pepMEHTHUI METO/I, 3aCHOBAaHUI
Ha 3HW>KEHH1 aKTUBHOCTI PSIAY
(bepMEHTIB.




» CynoBo-MeIUYHA €KCIIEPTH3a BOJIOJIE METOAAMHU, K1 JI03BOJISIIOTH JIUIIE OPIEHTOBHO BU3HAYMTH KUIBKICTh

KpOBI, siIKa yTBopwiIa misiMy. Lle moB’si3aH0 3 TUM, 1110 HA pe3yJIbTaTH BIUIMBAIOTh TaKl YAHHUKH, K XapaKTep }
CTPYKTypa Marepiaily, Ha SKOMY YTBOPHJIMCS IJIIMU KPOBI, CTYIIHb MOTO MPOCOYYBAHHSA Ta P IHIITUX
MOMEHTIB.

BusHaueHHs KUJIBKOCT1 KPOBI, sSIKa BUJIMJIACS, 32 YTBOPEHUMH HEIO CJI1JIaMUA MPOBOJAUTHCS 32 CYXUM 3
KPOBI1 3 HACTYITHUM MEPEPaxyHKOM HOI0 y piJIKy KpOB.

Takuii 3aIMIIIOK BU3HAYAIOTH IIJISIXOM MOPIBHSHHS Baru OJJHAKOBHUX 3a IUIOIICHO AUISHOK MpeAMETa 13 ClllJaMHM
KPOBI 3 OJJHAKOBOI 3a IUIOMICIO AUISHKOIO IIpeaMeTa 0e3 ciiiiB KpoBi. IToTiM poOUThCS NepepaxyHOK Ha BCIO
TJIOITY TUISIMM, BUXOASYH 3 TOTO, 110 1 J1 p17IKOi KPOBI ITiC/Is BUCUXaHHS 3aiuiiae 211 r ¢yXoro 3ajuiikKy.






OCHOBHHUM CIOCIO BUJIYYEHHS CJIIIB KPOBI.

OO0’exTH 31 c1J1aMH, TTIOJIIOHUMHM Ha CJI1AX KPOBI, BUIYYAKOThCS IIUIKOM. AKIIO 1€
3pOOMTH HE MOXKHA, TO BUJIY4alOTh YaCTUHY npeamera. [Ipu Takomy crioco01 BUIyYCHHS
HE 3MIHIOETHCS (PopMa CIliy, B JIaOOpaTopli MOYKHA BUSBUTH CJI1JHA, HETIOMITHI PAHIIIIE;
MAaKO4Y{ OPEAMET IIIJIKOM, JIETIIE BUPIIIATH MUTAHHS PO MEXaH13M BUHUKHEHHS CIA1B. Tak
3a3BMYail BUIY4YalOThCS 3HAPAAAS 3JI0UYMHY, OAT, IOCTIIbHA O1JIM3HA, HEBEJIMKI MPEAMETH
Ta 1H.IIpu BIAA1ICHH] YaCTUHU OpEaAMETa 31 CI1IaMU KPOB1 000B’SI3KOBO ITOBUHHI
BUJIy4YaTHUCS M CYCIJIHI YaCTHUHM, BIJIbHI B1J CI1A1B — JIJISI KOHTPOJBbHUX HOCI1IKECHb.

Ilepen ynakyBanHsaM Borki nmpeaMeTu nepes yrnakyBaHHSIM 000B’I3KOBO Tpeda
BUCYIIIUTH IIPY KIMHATHINA TEMIIEPATyP1 O€3 BIUIMBY COHSAYHOTO CBITJIA Ta HArp1BaJibH
npuiaaiB. SKIno IbOro HEe 3pOOUTH, CI1AXU KPOBI 3HUIIYIOTHCS MUISIXOM THUTTSL.
YnakyBaHHsI IIPEAMETIB 31 CI11aMH KPOBI 1H(POpMAaIlll ITOBUHHO 3A1MCHIOBATHCS B fIaliepoBl
MIaKETH, KOHBEPTHU, KOPOOKH; BUKOPUCTAHHS ITOJIMEPHOIO Mareplaly HEMpH
3Ky 31 3HMILCHHSAM CJI11B YHACI1AOK THUTTS Ta IJIICHSIBIHHS.



BUABJIEHHSAINOIIEPEIHCE I[OCJIII[)KE! _,

BUJYUYEHHA TA YIIAKYBAHHA CJILIIB CITEPMUA




Cnepma — cymiui cekpemis sS1€40K ma IXHIX
NpUOAmKie, a maxKoXdc 3a103UCmux YTBOPECHb
CTATe€BOI0 TpakTy. MyTHaA p1IKO-AparanucTa
Maca I'py3Ji0l KOHCUCTEHIII1, Ma€ CBOEPITHUI
3arax. Bucoxui ciiijay 1i MaroTh 3arax
IaJICHOI'0 POry, a OLIyBaTOro KOJIbOPY
(BapE€HOI'0 KpOXMaJI0) HaJal0Th HAsIBHI Y
HACIHHIN P1AWHI CIIEPMATO301IH 1
JTALATHHOBI 3€PHATKH OIPOCTAaTUIHOTO COKY.
1 0JI0BHMM CKJIQJTHUKOM € CIIEPMATO301/IH.

S




OCOBJIMBOCTI YTBOPEHHA CJliaie Crnepmmn*

Konip cnigis cnepmu Ha CBITAMX TKa-
HUHax

— CipyBartuMi 4K XOBTyBaTUM Konip, HandinbLu
IHTEHCMBHUN B NepundepinHNX YacTUHaxX, Kpai IXHI
HepiBHL

Konip cnigis cnepmm Ha TEeMHUX TKa-
HUHax

— BinyBaTM, MaTOBMI.

AKuo TKaHMHa npoco4yeHa cnepmMmorw

— TKaHWMHAa Ha JOTUK UYyTiKa, HIO® HakKpOXxXmMmaneHa.

AKUWO NpegMeT Ma€ HEBCMOKTYIOUY UM
ManoBCMOKTYHOUY NOBEPXHIO

— cnepma yTBOpPKE OinyBato-CipyBaTi, IHKOMM
MOBTYBaTI LWWKIPOYKN.

AKWo 3rsanTtyBaHHA CYNpPOBOOMYBAa-
NnocAa nNOpYLWeHHAM UinocTi giBo4yol
nnisw

— Yy NMAAMaX cnepmMmm MOXXyTb DyTU AOMILLKW KPOBI,
AKI apOyTe Taky nMNAMy B 4YepBOHYBATUWM 4N
POMEeBO-YepPBOHWMW KOMIP.

Nnamu cnepmn Ha WKIpPI Tpyna

— yacTo BnuuaTo, HIOKM BKPWUTI Nakom.

Ceixi NnamMmn cnepmmn

— MaKTb cneundivyHMM 3anax.




O0’€exTH 31 ca1jaMu, HOAI0HMMHU Ha CI1IU CIEPMHU, BUIY4arOThCS
IIJIKOM. SIKIIO 1€ 3pOOUTH HEMOKHA, TO BUIYYalOTh YACTHHY
npeameTa. IIpu TakoMy cnoco01 BUIIYYEHHS HE 3MIHIOEThCS (popMa
CI111y, B JIJAOOpaTopii MOKHA BUSIBUTH CIIIJIH, HEIIOMITHI pPaHIIIE;
MalO4M IPEAMET IIJIKOM, JIETIIEC BUPIIIUTH IMTAHHS IIPO MEXaHI3M
BUHUKHEHHS CJ111B. Tak 3a3BMYail BUITy4YarOThCS OJST, IIOCTUILHA
IJIM3HA, HEBEJIMKI IpeaMeTH Ta 1H.1Ipu BIIUICHH] YaCTHHA
| TaMu criepMu 000B’SI3KOBO ITOBMHHI1 BUJIYYaTHUCS U
|J11IB — AL KOHTPOJIBEHHX
IJTAMH CIIEPMH ITOBUHHO
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Oepe y4acTh y
IPY3JI0K0 PIAMHOKO yepes Has
KIIITUHHUX eJIeMeHTiB. [ BUCOXJII CIiIu He
TEMHMX IIPEAMETaX MaOTh 3JIETKa O1LTyBaTun
ko1p. BoHa MICTUTh FT€HETMYHO 3yMOBJICHI
MapKEepH, 3a IKUMU MOXKHA BUSBUTH
1IICHTA(IKYIOY1 O3HAKH JIOJUHH, 110
3anuiuia caad. CIvmHy 1 BUAUICHHS 3 HOCa
K pEYOB1 JOKA31 HAMYaACTIIIC BUSIBIISIOTh Ha
HeJIoNajKax CUraper 1 IUrapok, HOCOBUKaXx,
MOIITOBUX MapKax, KjarnaHax KOHBEPTIB, a
TAKO>K CTOJIOBOMY IIOCY/I1, TOPJICUYKY ILISIIOK,
Ha HEJ01IKaX XapuoBUX MPOAYKTIB (S10IYKO,
XJ110,K0BOAaca ToIlo).




\_J

Henonayiku moTpioHC
MOTPAIUTH CTOPOHHS O1010T14Ha 1H(OP!
BUCYIIIUTH MPHU KIMHATHIN TEMITEpATypl. YHAKOBYIOTE
CJIIJaMH CJIMHH OKPEMO B ITAi€pOB1 KOHBEPTH.

BunydeHHs 3pa3KiB CIMHH.

CnrHa TICIis TOJI0CKaHHS poTa 30MpaeThesl B MPOOIPKY B KUIBKOCT1 2—3 MU,
HEHTPU(PYTYETHCS, HATOCAIKOBA P1IMHA BUJIMBAETHCS HA MApIIIO 1 BUCYITYETHCS MPY
KIMHaTHIN TeMmneparypl. 30epiratu piJiKy CJIMHY HaBITh Y XOJIOAWILHUKY HE MOXKHA,
OCKUJIbKH 1€ MPU3BOAUTH 10 pyWHYBaHHS TPYNOBUX aHTUTE€HIB. Halikpailie Opg /
3pa3Ky CJIMHU 0€3M0CEPEIHBO B CYIOBO-MEANYHIN J1adoparopii



BUJIYUEHHA TA
YIHAKYBAHHA CILAIB ITIOTY
TA ’KUPOIIOTY




» Kuponim — ochosna wacmuna caioy, 3aiUeHoco Ha

/ (1

SBJISIFOTH COOOIO
0e30apBHA BOASHUCTA PIAMHA, I
K1JIBKICTh CEUOBHMHM 1 coeu. Jlo 1i ckiamy B
CE€4YOBa KMCJIOTa, KPEATUHH, JIETY4l )KUPHI KUCIIOTH
MiHepaibH1 cojil. CanabH1 3aJ1031 BUPOOJISIFOTH IIKIPHE
caJio (CEBIT), 110 BUALISIETHCS HAa IIOBEPXHIO IIKIPH.
J10 HBOTO TOMIIIYIOTHCS 3€pHA KEpaTOT1aJIiHY,
KpEaTuHY 1 IPOJYKTH PO3IaAy €HITeI1albHUX
KJIITHH.

2N1A0KIU NOBEPXHI NaAlbysiMuU PpyK 1 10JOHB. JKupomiT,
3aJIUIICHUN Y BUIJIS1 CH111B HAJIBIIB 1 IOJOHb, €
HaWIMOMIMPEHIIIUM 00’ €KTOM €KCIIEPTU3H B
KpuMiHaaicTuIll. OJHaK METOJ, JOCIIIKESHHS IIUX
C111B (YCTAHOBJICHHS TPYIHOBOI HAJIEKHOCTI) IIIE
MaJi0 BUKOPUCTOBYEThCS HA IIPAKTHII].



MOJII,
MOALISAIOTHCS HA JIF

» — 00’ €KTH, SIK1 JOCTOBIPHO HAJIEKATh 3JIOYMHITIO.

» — CJIJH, SIKI BUHUKAIOTh BHAC1I0K KOHTAKTy BIIKPH THX YaCTHH
3JI0YMHIA (CI1AU PYK, I'y0, 100a Ta 1H.).



HasiBHICTB )XHMpONOTY Ha MPEAMETAaX, BUIYYECHUX 3 MICIS IO/,
MO>KHA BCTAaHOBUTH U y CJ1J1aX PYK, 5Kl HE € IPUAATHUMM JJIs
HAKTUJIOCKOIIYHOIO BUAY JOCIIIIKEHHI(HEB1AKOIIMOBaHNX Ha
HAKTOILTIBKY ). BUSBICHHS CIAIB PYK XIMIYHUMH METOAAMU
(pO3YMHOM HIHTIIPHUHY, 0OPOOKa MapamMu IAHOAKPUITY) POOUTH
HEMOXKJIUBUM TOCIKEHHS CI1I1B 010JIOTIYHOTO MOXOKEHHS.

BuiiydeHHsI Ta yIaKyBaHHS CJIiIB IIOTY Ta KMPOIOTY.
OO0’€exTH 31 CI1IaMH MMOTY Ta KUPOIOTY BUIYYAIOTh pa3oM 3 00’
€KTOM. YC1 omepallli 3 BUWIYYEHHSIM CIIAY MOTP1OHO MPOBOJAUTH B
I'YMOBHX pyKaBHYKax. Ko 00’ €KT 31 ClllgaMu IOTy a00 HWOTO

4aCTUHY BUJIIYYHUTH HEMOXKJIMBO a00 HEIOILILHO,
BUKOPHCTOBYIOTh 3MHB 32 aHAJIOII€I0 31 SMUBOM CIIIJTY KPOBI.
Ciau oTy 1 KUPOIIOTY TAKOXK MArOTh OAOPOJIOTTYHY
1H(OpMAIILIO



AOCAIAXKE@HHSI BOAOCCSH SIK pe4YOBMX
B MOXXE NMPOBOANTUCH NPU
O>XKHUX MPUroAQX,




lMpu orasai Micusa npuroam (3A04MHY) BOAOCCSH MOXKe
OyTu BUSIBAEHe HA:

PI3HMX MPEAMETAX
NOTEPMAOMY | SAOYMHLII
HQA 3HAPAAAIX 3AOCHUNHY

A YOCTMHAOX OBTOMODIAS MPKM HAIBAI | NEPEIBAI




Y 0ararb0x BHUNAJAKaX BUSBICHHS BOJIOCCS HE BUKJIAKAE
OCOOJIMBUX TPYAHOIIB, aJI€ JIJIS [IbOTO BUMATA€ThCS BEITUKZ
AKYypaTHICTh 1 MUICCIIPSAMOBAHICTh A1M. [Tpu monryky B¢ /,//
HEOOX1IHE TapHE OCBITIICHHSI.

¥Yc1 BHSIBIICH]1 HA MICII IIPUTOM PEYOB1 JOKA3
OyTu 3adikcoBaHl. BoHU IeTaabHO ormcy}o
3 BKa31BKOIO Ha 1XHIM XapaKTep, p03M1me .
PO3MIPH, OCOOIMBOCTI KpaiB, KIIBKICTh /
IPOCOYYBAaHHS, YIILIbHCHHS MaTepla HasIBHICTh Ha
[IOBEPXHI IIKIPOYOK, HAIIAPYBaHb A T. 1H. | TIIBKM H1CA
[IbOT0 IIPUCTYIAKTh 10 BUIIYYCHHS PEYOBUX JOKA3IB.

ITPOTOKOJI1
OpMY, KOJIIp,



CTAHOM HA KBITEHB 2015 POKY
B EKCIHEPTHIHN CJIYXBI MBC YKPAIHU YCHIIIHO ®YHKIIOHYIOTH
JTHK-JJABOPATOPII Y BOCBbMM NIIPO3ALIAX
(JIbBIBCBKA, BIHHUIIBKA, KHIBCBKA, 3AITIOPI3BbKA, MUKOJIAIBCBKA,
XAPKIBCBKA OBJIACTI, M. KHIB, THAEKL)
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HanexHicTe 00’ €KTIB 010JIOMTYHOTO MOXO Ik
Ta KICTKOBA TKaHHWHH) IIEBHIK 0001, B TOMY YHCJI1 3 P
€JHAaHHS KPUMIHAIBHUX MPOBAIKEHB ).

HanexxHicTh 010JIOMYHUX CH1/I1B JFOAUHM IIEBHIM 0C001 y 3MIIIAHUX C1JaX (HaIpUKIak
IIpy IrpyNnoBOMY 3rBaJITyBaHH1). CTaTeBy IpHUHAJICKHICTD CJI1JI1B.

[neHTHdiKaLlsa 3aIMIIKIB HEBII3HAHUX TPYIB (y BUIAJKaX PO3WICHYBAaHHS, KapaCT
TOIIO), KOJIM >KKB1 OJIU3bK1 poauyl (0aTbKO, MaTh a00 JITH).

b

BcTaHoBUTH, Y MOKYTh JaH1 0aThbKO 1 MaTH OyTH O10J10TTYHUMH OaThbKkAMU JUTHHU Y
BHUIIA/IKaX BUKPAACHHS, 3aMIHU JIITEH (HE3aJIEKHO B1J 4YaCy CKOEHHS 3JI0YMHY ), CIIIPHOIO
OaTbK1BCTBA.



ETanu nocniopxeHHAa [1HK

1. Buminenna JIHK

)

. Busamauenusa kuiepkocTl (Real tuime 111P)

'2)

. Avmmdnkamsa JIHK (peakms PCR)

4. Enekrpodopes ¢pparmentie JJHK

5. AHam3 pe3viIbTaTiB




Honimepaszna nanurozosa peakuia (ILVIP) — e eKCiepUMEHTAIBHUN METO/I MOJICKYJISIPHOT O10JI0T1i, SIKMi1 JO3BOJISIE

OTPUMYBATH 3HAYHE 301JbIICHHS MaJIuX KOHIEHTpalli neBHUX (parMeHTiB HyKJIeiHOBO1 kuciaoTu (JIHK) y 6ionoriunomy
Marepiai.

 Meronuka I1JIP BiakpuTa B 1983 p.

e Merto 3aCHOBaHMI Ha Oararopa3oBOMY KOIIFOBaHHI MajieHbKHUX AuIsHOK JIHK.

« IIJIP Bxirouae amruiiikaiiiro, ado KomiroBaHHs, HeBeaukoi AursiHku JIHK, y pesymnbrari
4Oro Taka AUISHKA CTa€ MPEACTABICHOK Y OLIBIINX KIIBKOCTIX, HCOOX1IHUX IS
aHam13y.

e  Jlns BukoHaHHs I1JIP BUKOpHUCTAEThCS ClICLIaIbHUN OPUJIAJ, Y SKOMY IIOBTOPIOIOThH
[IUKJIM HarpiBaHHS M OXOJIOKCHHS.

« Iloxpiiina Hutka JJHK cnodaTky po3irpiBaeThbCst i po3ALISETHCS Ha OKPEMI 110 Kl
HUTKH, 0 SKUX IPUKPIIIIIOIOTHCA «mpaimMepn» - AuisiHKA JIHK neBHO1 cTpyKTypu i
1H111a1111 mpouecy komniroBanHsa JIHK.

* BiaOyBaerbcs npu0an3Ho 30 HUKIIB 0 MOMEHTY, KOJIM K1IbKOCT1 JIH
1S MOIAIBIINOT POOOTH 3 HUM 3a JOIIOMOTO0 €JIEKTPOdOopeE3y.
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BIOJIOIMNYHI NMPOBU - HEAOTNAJIOK
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OyJ10 OCHAIIIEHO CHUCTEMOIO JIJISi FCHOMHOTO CEKBEHYBaHHs «lon
PGM». 3acTOCYBaHHS TaHOTO MPUIAITY HO3BOJISIE CEKBEHYBATH
MTOBHUH MITOXOH/AP1AJIbHUK T€HOM JIIOJIMHU




CEKBEHATOP HID ION
PGM SYSTEM

* AHani3 gerpagosaHol i 3anuwkosol JHK

* binbLwe MoXnMBocTen Ongd po3crigyBaHH4

o ®eHoTtmn no SNP

* AHani3 cknagHMX POANHHUX | CIMENHMX CnpaBs
* AHanI3 3HUKNUX Nogen i NIACbKNX OCTAHKIB

» CekBeHyBaHHA MITOXOHApiansLHOro reHomy

» 3MiLLAHI 3pasku

vV v v Vv Y

JlerpagoBaHi 00’ €KTH
BiacyTtHii a00 yactkoBuii JIHKApodiib
JIHK npodiab €, ane Hemae
MitoxonapianbpHa JIHK

JI>xepeno 010J0TYHUX CIAIB (THI
TKAHWHM )



» IIpo

» BuxopucroByrorbca 1HTA

» [IIBUIKICTE

» [IIBuKa neTeKIiss MPOMYKTIE
CEKBECHYBAHHS
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» Koumip
» Komip Bonoccs
» Mopdororis Bojoccs

» OOnHCIHHSI

_—» Komip mkipu

» JlacTOBUHHSA (BECHSIHK
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