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1. OIMMAC HABYAJBHOI JUCLUIIITHA

MerTta

3100yTTs 3HaHb ICHYIOUUX CTaHJAPTIB Ta BMIHb KOHTPOJIIO
SIKOCT1 Xap4yoBOi Ta MPOMUCIOBOT MPOYKIIIi.

KomMmrieTeHTHICTD

Koxa Ta 3MicT KOMIIETEHTHOCTI 3TiIHO 3 OCBITHLOIO
MporpamMoro:

K25.1 BonoainHs MeTo/1aMu KOHTPOJIIO PaJliallifiHOTO CTaHy
MPOJYKIli Xap4oBOrO0 Ta IPOMHUCIIOBOIO BHPOOHHUIITBA 3a
JIOTIOMOTOI0 PaiiOMETPUYHUX Ta JTO3UMETPUYHUX MPHUIIAJIIB
PI3HHX CHCTEM, 3/IaTHICTh BU3HAYATH J030B1 HaBaHTAKCHHS
BiJI CITOXKUTOI TIPOJTYKITii.

Pesynbratn
HaBYAHHS

11P22.1 Bwmitu 3a BIZIOMHUMU aJIropuTMaMmH,
BUKOPHCTOBYIOUHM MPHJIAAN PaaioeKoJIOriuyHoi Jaboparopii,
JOCIIKYBaTH pajlialliiHy aKTUBHICTh MPOAYKTIB Xap4yOBOi
MPOMUCIIOBOCTI Ta J03M BUIPOMIHIOBAHHS. 3A1HCHIOBATH
KOHTPOJIb padialliiHOrO CTaHy TEXHOJIOTIYHUX 00’ €KTIB,
3B’SI3aHUX 3 BUPOOHUIITBOM Xap4OBOi MPOTYKIIIi.

I1P22.2 Bwmitu oriHoBaTd O€30€YHICTh 1 BIAMOBIIHICTE
XapuoBOi Ta TMPOMHUCIOBOI MPOAYKIli, TEXHOJOTi Ta
TEXHOJIOTIYHOTO OO0JaJiHaHHS JePKAaBHUM 1 MDKHApOIHUM
HOpMaTHBaM Ta CTaHAapTaM pajialiiHoi Oe3MeKH.

ba3oBi 3HaHHS

1. JocmimxyBatu pafialiiiHy AakTHUBHICTH MPOIYKTIB
Xap4yoBOi MPOMHUCIOBOCTI 1 103y BUIPOMIHIOBAHHS.

2. 3a BIJOMHM QJITOPUTMOM 3JIHCHIOBATH KOHTPOJIb
pamiaIiiHOTO CTaHy TEXHOJOTIYHUX O00’€KTIB IMOB’S3aHUX 3

BUPOOHUIITBOM MPOJYKTIB XapuOBOi MPOMHUCIOBOCTI.

ba3oBi BMiHHS

1.BUKOpUCTOBYIOYM TIPUIIAAM PaIiOCKOJIOTIYHOT JabopaTopii
Ta JaHl I0J0 ITIOKA3HUKIB IKOCTI BOAU, BU3HAYNTHU KIJIbKICHI
XapaKTepPUCTUKA BMICTY Ta PO3IMOAIIY pPaJlOHYKIIIIB Yy
MIPOJYKTaX Xap4OBOi MPOMHKCIIOBOCTI;

2. IlpoBoauTu aHami3 Ta 11eHTU(IKAIIIO PaTIOHYKIIIIIB,;

3. OumiHroBaTtd O€3MEUYHICTh 1 BIAMOBIIHICTE Xap4yoBO1
MPOAYKIlli, TEXHOJIOTIH Ta TEXHOJOTIYHOrO OOJaJHaHHS
Jep>)KaBHUM 1 MDKHApOJHHM HOpPMaTHBaM Ta CTaHIapTam
pamiariiHoi 6e3neKH.

ba3oBi HaBUYKH

- 3aCTOCOBYBAaTH (h13MUHI METOU Ta MPHIIATN Y Pajio-
JO3UMETPUYHUX BUMIPIOBAHHSAX XapaKTEPUCTUK SIKOCTI
IPOAYKTIB XapuoOBOi MPOMHCIOBOCTI.

[ToB’s3aH1
cuadycu

[Tonepenns
IUCLAILIIHA




Hacrymnna -

JTUCLIMILIIIHA

KinekicTs roguna

cem.-70rogm.;

7-uii ceM.—3aiK; 8-ui ceM.—1CIUT

nexuii: 60roxn., 3 Hux: 7-uit cemectp — 30 roz.; 8-it cemectp -30ros.
npakTu4Hi 3aHs1Ts:30 rox., 3 Hux:7-i cem.— 30 roz.;8-it cem. — 0;

nabopatopHi 3aHATTA:20 ro., 3 Hux 7-i cem.—0 roz.;8-i cem.-20 ro.
camocTiitHa po6ota cryaenTiB: 130roa., 3 Hux 7-mit cem.—60 ro.; 8-i

2.  TIPOTPAMA HABYAJIbHOI JUCIHUTIITHH (act.2)

JlekuiiiHi moxy.i

KinpkicTe roguu

Kon HasBa monysnst Ta Tem ayrop| CPC
Hi
3M-J1 MeToa0J10TivyHI, OpraHizamiiHi Ta €KOHOMIiYHi
aACNeKTH KOHTPOJII0 IKOCTi MPOAyKIii
1.1 Cucrema  KOHTPOIIO  SIKOCTI  XapyoBHX 3 2
IpOaYKTiB. EeMeHTH cuCTeMU KOHTPOJIIO SIKOCTI.
1.2 Tepminu 1 BU3HAUYCHHS 3 2
Buiv TEXHIYHOTO KOHTPOJIIO
1.3 Bumoru [0 oprasizamii KOHTPOJIO Ha 3 2
NIANpUEMCTB. Buan xapuoBux 3a0pyaHIOIOYHMX
PEYOBHH.
1.4 Tlopsmok BiOOpY MpoO Xap4oBHX TPOIYKTIB 3 2
IlixroryBanHss npod XapuyoBHX TNPOAYKTIB JUIs
BUMIPIOBaHHS
1.5 Cucrema  mpodimaktuku  Opaky  Ha 3 2
1 IPUEMCTBI.
[TigroToBKa 10 MOJYJIEHOI KOHTPOJIBHOI POOOTH. 5
3M-JI2| MeToau OWIHKM | KOHTPOJK B TEXHOJIOTIAX
KOHTPOJIK0 SIKOCTi MPOAYKUil
2.1 OcHOBHI MMOKa3HUKH SIKOCTI MPOAYKIIT raimysi 4 3
2.2 ®i3u4H1 METOAM KOHTPOJIIO SIKOCTI MPOTYKIIii. 4 3
2.3 XimiuH1 Ta Pi3UKO-XIMIYHI METOU KOHTPOIIIO 4 2
SKOCT1 Xap4oBoi npoaykilii. OpraHojaenTuyH1
METO/IY OITIHIOBAHHSI SIKOCT1 Xap4yOBOi MPOTYKIIIi.
2.4 MeraneBuii OpyXT Ta 3HEIIKO/DKEHHS TBEPAMX 3 2
1TOOYTOBHUX BI1JXOIIB
[linroToBKa /10 MOAYJIBHOI KOHTPOJIBHOI POOOTH 5
Pazom: 30 30

Koncynpramii: Kypsaruukos B.B., k. ¢.-M. H., 1o1ieHT. kad. 3aranbHOi Ta
TeopeTu4Hoi Gi3uku, cep,15.30,aya. 315

[IpizBuie i mo 6aTEKOBI BUKJIaIava, JHI THXKHS Ta 4ac 3a PO3KIaZoM Map akaJIeMidHUX TOJIUH, ayAUTOPIs.




IpakTuuHi Moay.i

Kinekicts rogua
Kon Ha3zea moayns ta tem .
ayautopHi | CPC
3M-II1 IIpakTHYHi 3aHATTH
1. OmuroBanHa 0Oe3me4YHOCTI 1 BIAMOBIIHOCTI 8 6
XapyoBOi MPOJYKINi, a TaKoXk, TEXHOJOIH Ta
TEXHOJIOT1YHOTO 00JIaTHAHHS JIIOUYUM CTaHJapTaM.
2. BuBueHHs Aepx’aBHUX 1 MDKHAPOJAHUX HOPMAaTHUBIB 7 6
Ta CTaHAapTiB. BuBYEHHA HOPM Ta TIPaBUI
MOBO/UKEHHSI 3 PaJlOaKTUBHO  3a0pyIHEHUMH
npoayktamu 3rimHo HopMm HPBY-97 ta ocHOBHHX
CaHITapHUX MPaBUIL.
3.BuBYeHHS KUIBKICHUX XapaKTEPUCTHK BMICTY Ta 7 6
PO3MOIUTY PaliOHYKIIIIB Y MPOAYKTaX XapuyoBOi Ta
MPOMUCIIOBOT TPOAYKIIi1
4. ®i3u4HI METOAW KOHTPOJIIO SKOCTI MPOMYKIIII. 8 7
MeToau creKTpoCcKomii pajiOHyKIIIB Yy KOHTPOII
SIKOCT1 Xap4yoOBOi Ta MPOMHUCIIOBOI MTPOTYKIIIi.
Pazom: 30 25
Koncynpramii: Kypstaukos B.B., k. ¢.-m. H., 1o1ieHT. kad. 3arajbHoi Ta
TeopeTudHoi di3uku _ cep,15.30,ayn. 315
IpizBumie i mo 6aTHKOBI BUKJIaa4a, JHI TIKHS Ta 4ac 3a PO3KJIAOM Iap akaJeMidHUX FOANH, ayIUTOPis.
CamocriiiHa poOoTa CTyZIcHTa Ta KOHTPOJIbHI 3aX0I1
Koz 3ananns Ha CPC ta KOHTPOJIBbHI 3aX0AH Kizpiiers| — Crpok
MOTYJIS TOJIMH | MPOBEACHHS
3M-JI1| e [linroroBka 10 JEKIIMHUX 3aHATH 10 1-7 TWXIeHb
e MKP1 (000B’s3K0OBHIA) 5
3M-J12| e IlinroroBKa 0 JIEKIIIHHUX 3aHATH 10 8-14 TmxeHb
o MKP2 (060B’s13K0BHi1) 5
3M-II1 | e IligroTOBKA 10 MPAKTHYHUX 3aHSTH 25 1-14 TR IEHD
e YO (060B’s3K0BHIA)
e [TigroroBka no 3KP 5 15 THKIEHD
Pazowm: 60

1.MeToanka npoBeaeHHsI Ta OUIHIOBAaHHSI KOHTPOJbHOrO0 3axoxy 3M-JI1.
MonyneHa koHTpodbHa pobora MKP1 mpoBoautbess y TecToBOMY
dbopmari MO 3aBEpPUICHHIO OMNPAIIOBAHHS MaTepialliB JEKIIMHUX 3aHSITh.
MopynpHa KOHTpOJbHA pOOOTa CKIAMAETHCS 3 25 TECTOBUX 3aBAaHb, SKi
OXOIUTIOIOTh BCl TEMH JIaHOTO MOJYJIS HaBYAJIbHOI TUCHUILTIHA. MakcumanbHa
OITiHKA 32 BUKOHAHHS MOAYJBbHOI KOHTPOJLHOI pOOOTH JOPIBHIOE 25 Oanam.
2. MeToanKa NMpoBeJeHHA Ta OLiHIOBAHHA KOHTPOJBLHOIO0 3axoay 3M-JI2.
MonynbHa koHTposbHa poOoTta MKP2 npoBoauthes y TectoBoMy dopmari




10 3aBEpIIEHHIO OMpAIIOBAHHS MaTrepialiB JEKIiHHUX 3aHATh. MomyiabHa

KOHTPOJIbHA poOO0Ta CKIaa€eThCs 3 25 TECTOBHUX 3aBlaHb. MakcUMalbHa OIliHKA

3a BUKOHAHHS MOJYJIBHOI KOHTPOJIHOT pOOOTH TOPIiBHIOE 25 Gaam.
3.MeToanka npoBeAeHHs Ta OI[IHIOBAHHA KOHTPOJIbHOTO 3axony 3M-II1.

BukoHaHHs 3aBHaHb MOIYJS TMPOBOAMTHCS Yy BUIJISII OMpAIOBaHHS Ta
BUKOHAHHS 3aBJIaHb y BUTJISAII PO3B’SI3yBaHHs 3ajad, MIATOTOBKU pedepartiB i3
nonoBiao. OriHKa 32 BAKOHAHHS POOIT KOXKHOT Temu -10 OariB.

MakcumainbHa oliHKa 3a BukoHanHs Moyt 3MIT1 nopisaioe 50 Ganmam.

4. MeToAuKA IPOBE/ICHHS TA OLiHIOBAHHA 3AJIKY.

Jlomyck 10 CEeMEeCTpOBOTO 3aliKy 3a MIACYMKaMHd MOJIYJBHOTO
HAKOMMMYYBAJIBHOTO KOHTPOJIIO periaMeHTyioTbes 11 2.4 TlomokeHHS 1po
NPOBEJICHHS IMiJICYMKOBOTO KOHTPOJIO 3HaHb CTYACHTIB, a came, CTYyJIEHT
BBKAETHCS JOMYIIEHUM JI0 TiJCYMKOBOTO CEMECTPOBOTO KOHTPOJIO 3
HAaBYAJIbHOI JIMCHMIUIIHYU, SKIIO BiH BUKOHAB BCl BUAM PpoOIT, mepeadadeHi
poOOUYOI0 HABYAJIBLHOIO MPOrpamMoI0 JIUCHMUIUTIHM 1 HaOpaB 3a MOJIYJIBHOIO
cUCTeMOI cymy OaniB He MeHiie 50 OaliB 3a TEOPETUYHY Ta MPAKTUUHY
YacTUHY (I 3aiiky). SIKIIO JUCHMIUIIHA 3aKIHUYYETHCS 3aJIKOM, TO CTYICHT
MUIIE 3a711KOBY KOHTPOJBHY poOOTy, a iHTerpaibHa orinka (B) mo gucnurmiizi
PO3pPaxoBYETHCS 3a POPMYIIOHO

B =10,75 x O3 + 0,25 x O3KP,

ne O3 —kinbKicHa oOmiHKa (y BIJICOTKAaX BiJI MaKCUMaJIbHO MOXJIHMBOI) 3a
3MICTOBHUMH MOJTYJISIMHU;

O3KP - «kinpkicHa omiHka (y BIJCOTKaxX BiJi MaKCUMaJIbHO MOKJIUBOI1)

3aJIIKOBOT KOHTPOJIbHOT pOOOTH.

CryneHT, SKMM HE Mae Ha TIOYAaTOK 3aIKOBO-€K3aMEHaIlIMHOI cecii
3a00proBaHOCTI IO JAMCIUILIIHI, IO 3aBEPIIYETHCA 3aJIKOM, OTPUMYE SIKICHY
OIIIHKY («3apaxoBaHO» a00 «HE 3apaxOBaHOY), SIKIIO MAa€ HAa OCTaHHIM JICHb
CEMECTpYy IHTErpaJibHy CyMmy OajiB MOTOYHOTO KOHTPOJIO, JocTaTHIO (600aiB
Ta Ol7blIe) JJIsi OTPUMAHHS TO3UTHBHOI OIlIHKH, Ta He MeHme 50 OaniB 3a
3aJIIKOBY KOHTPOJIBHY POOOTY.

biner 3KP y dopwmi tecTiB ckianaerbes 3 20-nmuTaHb, B SKI BXOJSATh TEMU
JEKIIMHUX Ta MPAKTUYHUX MOAYJiB. MakcuManbHa MosxJuBa omiaka 100 6amis
exBiBasieHTHa 100% TpaBUIBHUX BIAMOBIACH.

3. PEKOMEHJIAIIIL IO CAMOCTIMHOI POBOTH CTYJIEHTIB
IloB4YaHHA M0 MOCTIAOBHOMY BUBYECHHIO TEOPETHYHOI0 MaTepiaJry.
Moayas 3M-JI1. MeTonoJi10ri4Hi, OpradizauiiiHi Ta eKOHOMIYHI aCIIEKTH
KOHTPOJII0 AIKOCTi MPOAYKIiI

Tema 1.1 Cucrema KOHTPOJIIO SIKOCTI Xap4yoBHUX HNPOAYKTiB. EjemeHTH
CHCTEMH KOHTPOJIIO AKOCTI.

CryneHTtam, siKI TUIBKM IO NMOYMHAIOTh BUBYATH JAMUCLUILIIHY, KOPHCHO
3YNUHUTUCS HAa OCHOBHUX BHU3HAQUEHHSX Ta IIOJIOKEHHSX, METOAOJIOTIYHUX,
OpraHi3aiiHUX Ta EKOHOMIYHUX aCHeKTaX KOHTPOJIIO SKOCTI MPOAYKITi.



[ToTpiOHO 03HAHOMUTH iX 3 ICHYIOUOIO JEPKABHOIO CUCTEMOIO KOHTPOJIIO SIKOCTI
XapyoOBUX MPOAYKTIB, 3 €JIEMEHTAMU CUCTEMU KOHTPOJIIO SIKOCTI.

[ToTpiOHO mOKa3aTH CUCTEMHUN XapakTep MpeAMeTa, 3B’S30K CHCTEMHU
KOHTPOJTIO 3 BiTOOpOM P00, BUMIpIOBaHHIMU, 300py 1HGopMaIlii Ta ii 0OpoOKH.

Ilpooykuin — KomiuiekcHe mOHATTA. lle — pesynbTaT HOisIBHOCTI
MIITPUEMCTBA, SIKHA MOXKe OyTH TPEACTaBICHHUN TOBapaMu, MPOAYKTaMu (IO
MaroTh pedoBy (opmy) 1 mocayramu (10 He MarOTh pedoBoi dopmu). [Tocayru
BUPOOHUYOTO XapakTepy (PEeMOHT, MOHTaX 1 TOMYy MOAIOHE) Ha3UBaIOTh
poboTamu.

Axicmb npodykuyii — 11 CYKYITHICTh BJIACTUBOCTEH, IO 3YMOBIIOIOTH il
MPUIATHICTh 3aJ0BOJILHATH TEBHI MOTPEOM BIAMOBIAHO 0 mpu3HavyeHHsS. [lin
BJIACTUBICTIO MPOJYKII MaeThCd Ha YyBa3l 00’ €KTHMBHAa OCOOJMBICTBH, SKa
MPOSIBIIIETHCS TIPU CTBOPEHHI, EKCIUTyaTarlii ado CroKUBaHHI BUPOOY.

Ha cranii miarotToBku 10 BUpOOHUIITBA HEOOX1THO 3/1HCHIOBATH BX1THUI
KOHTPOJIb SIKOCTI CHUPOBHHH, MaTepialiB, HamiB()aOpUKaTIB 1 KOMIUIEKTYHOUYHX
BHUPOOIB, 1110 OTPUMYIOThCS MO KOomepallii 1 BAKOPUCTOBYIOThCSI 0€3MOCePEaHBO
y BUPOOHUIITBI KIHIIEBOI MpOAyKIlii. ['0JoBHA MeTa oprasizaiii BXiJHOTO
KOHTPOJIFO — 3arno0iraHHs BUKOPUCTAHHIO Y BHUPOOHMIITBI IMOYATKOBHUX
KOMIIOHEHTIB TOTOBOI MPOAYKIIii, 1[0 HE BIAMOBIAAIOTH MO SIKOCTI BUMOTaM, IO
pea’ BJISTFOTHCS JI0 HUX.

Ha crazii BUroToBiIeHHS MPOAYKIT TEXHIYHUN KOHTPOJIb 3BOJUTHCS A0
KOHTPOJIIO AKOCTI 1 CTaHy TeXHOJOriyHux mporeciB. [Ipu koHTpomi
TEXHOJIOTTYHUX MPOIECIB TOJOBHA yBara MPHUAUISETHCS MEPEBIpLl TOTPUMAHHS
TEXHOJIOT1YHO1 AUCIUILTIHK B TIPOIEC BUPOOHUIITBA BUPOOIB.

JI0o OCHOBHUX €JIEMEHTIB CHCTEMU KOHTPOJIO SKOCTI MPOAYKIII BXOIATH
HACTYITHI 3araJibH1 M1JCUCTEMH:

- TUIAaHYBaHHS;
- IHCHEKIITHOTO KOHTPOJIIO;
- CTUMYJIFOBaHHS 1 BIIMOBIAAIbHOCTI.

['onoBHa MeTa niocucmemu NIAHY8AHH — CKJIAJIaHHS B3a€MOTIOB’ SI3aHUX
MOTOYHUX 1 IEPCIIEKTUBHUX IIJIaHIB POOIT 3 KOHTPOJIIO SKOCTI MPOAYKIIIi HA PI3HUX
PIBHSIX YHPABIIHHS 1 CTAJISX )KUTTEBOTO LIUKITY BUPOOIB.

l'onoBHa MeTa mnidcucmemu iHCHEKYIIHO20 KOHMPOa0 — TIOCTIMHI 1
HIeCHpSIMOBaHI NMEPEBIPKU CTaHy POOIT 3a OLIHKOIO TEXHIYHOTO PIBHA 1 SIKOCTI
MPOJYKIlii, [0 BUIMTYCKAETHCS, BIOCKOHAJICHHS OpraHizamiiHux (popm, METOmiB i
3ac00IB KOHTPOJIIO 1 BHUMPOOYBaHb MPOAYKIIl, a TaKOX BHU3HAYEHHS 1CTHMHHOI
JIOCTOBIPHOCTI PE3yJIbTaTIB TEXHIYHOTO KOHTPOJIIO 1 BHSBJIEHHS B 3arajbHIi
CYKYIHOCTI KOHTPOJIOIOUUX OpraHiB, MiIPO3AUTIB 1 0Ci0 KOHKPETHUX BUHYBATIIIB
MPOITYCKaHHSI HETOOPOSKICHOT TPOTYKITi.

l'onoBHa Meta nidcucmemu cmuMyntO8aHHs i BIONOBIOANLHOCHI —
3a0e3MneueHHs] He0OX1THOT MaTepialibHO1 1 MOpaJIbHOI 3aI[IKaBJIEHOCT MPAlliBHUKIB
B JIOCSTHEHHI BUCOKHUX CTaOUTbHUX MO3UTHUBHUX PE3YJIbTATIB MPU KOHTPOJI SIKOCTI
MPOYKII 1 3MIMCHEHH] pOOIT 3 KOMIIEKCHOTO YJAOCKOHAJIEHHS PI3HUX €JIEMEHTIB
CUCTEMHU KOHTPOJIO SIKOCTI. Y paMKax I[€l MiICHCTEMHU CHiJI BCTAHOBUTU KOPCTKY



npsaMy  3aJIeKHICTh  (HopMm i pO3MIpiB  MaTepialbHOTO 1  MOPAJIBLHOTO
CTUMYJIIOBAHHS: @) KOHTPOJBbOBAHMX OCIO BiJ JOCATHEHHS 1 NEPEBUIICHHS
BCTAHOBJICHOTO PIBHS MapaMeTpiB KOHTPOJIIO; 0) KOHTPOIIOIOYOTO MEPCOHATY BIJ
3MIHH JOCTOBIPHOCTI 1 €(EeKTUBHOCTI TIEPEBIPOK, IO MPOBOIATHCS, MipU
BUKOHAHHSI IJIAaHIB KOHTPOJIIO, HAIBHOCTI MOMUJIOK B pOOOTI.

[InanyBaHHS AISUIBHOCTI, KOHTPOJIb 1 CTUMYJIOBAHHS IEPCOHANLY €
3arajbHOI0, HaWOIIBIN BAKIUBOIO 1 HEBI €MHOIO YaCTHHOIO POOOTH 3 peamizarlii
I17IeH 1 3aBJaHb yCI€T CUCTEMHU KOHTPOJIIO SIKOCT1 MPOYKITIi.

VYci eneMeHTH CHUCTEMH KOHTPOJIO SIKOCTI MPOAYKIIi CHpsIMOBaHI Ha
3a0€3Me4YeHHs] BUCOKO1 SKOCTI MPOAYKIII Ta BUKIIOUCHHS YCUIIKHX MOMJIHBOCTEH
il 3a0pylnHEHHs, 30KpeMa pajiamiiHoro 3a0pynHeHHs. OJHaK BHUMIPIOBaHHS
Pal0aKTUBHOCTI MPOAYKIi, SIK 1 IHIIKUX 11 XapaKTePUCTUK BIAHOCATHCS 10 APYroi
M1JICUCTEMHU - MIACUCTEMH 1HCIIEKI[IHHOTO KOHTPOJIIO
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HOCTI mpoaykiii ramysi: Kypc nekmiit as crya. Hanpsmy 6.051701 "Xap4osi
TEXHOJIOTII Ta iHXeHepis" aAeH. Ta 3a04. ¢popm HaBy.- K.: HYXT, 2012.-175 c.

ITUTAHHA J[JIAI CAMOIIEPEBIPKH

1.* 1o Ha3UBAETHCS MPOAYKITIEIO?

2. *lo o3Ha4ae saxicmob NPoOyKYii?

3. *$ki 0cOOMMBOCTI Ma€ cucTeMa KOHTPOJIIIO SKOCTI XapUOBUX MPOAYKTIB?

4. *Sxi BuMiproBaHHS NOTpeOye paialiiiHUi KOHTPOJIb SIKOCTI Xap4yOBHX
IPOAYKTIB?

5. Sxi3aranbHi TIICUCTEMH BIHOCATH JIO OCHOBHHX CJIEMCHTIB CHCTEMH
KOHTPOJIIO SKOCTI MPOTyKIIii?

(*- muTaHHA U1 caMonepeBipKu 0a30BHX pe3yNbTaTiB HABYaHHS -3HaHb, BMiHb, HABUYOK).

Tema 1.2 TepMiHn i BU3HaYeHHA. BHIHU TEXHIYHOT0 KOHTPOJIIO
Tepminu i eusnauenna: Bxionuii konmpoaps — ue KOHTPOIIb IPOAYKIIi1
NOCTaBHUKA, IO HaAIWIIIIA /IO CIOXKBaya Ta 3aMOBHHUKA 1 MpU3HAYEHA JIA
BUKOPHUCTAHHS 1] 4aC BUTOTOBJICHHS, PEMOHTY a00 eKCIUTyaTallil IpoayKIIii.



Onepauyitinuii KOHmMpoJ1b — 1€ KOHTPOJb MPOIYKIIi abo mpoiiecy mif
yac BUKOHAHHA a00 MICIIs 3aBEPIIEHHS TEXHOJOT1UYHOI omnepartii.

Koumpone  2omoeoi  npoldykuyii — 11¢  KOHTPOJIb  IPOIYKIIii, 32
pe3ynbTaTaMu SKOTO MPUHUMAETHCS PIILIEHHS MPO ii MPUIATHICTD 10 MOCTaYaHHS
Ta (41) BUKOPUCTAHHS.

Opranizartiiitai popMu 1 BUAH MPOIECIB TEXHIYHOTO KOHTPOJTIO SKOCTI
MPOIYKIIii Jy’ke pi3HOMaHITHI. ToMy JoMibHE iX JUJICHHS HA TPYIH 32
KJacu(ikariiHIMHU O3HAKAMU:
3a cmadiamu supobHU4020 npoyecy:

- 6XIOHUL KOHMPOIb, TIPU3HAYCHUN [T IEPEBIPKU SKOCTI CHPOBUHH,
MaTepialiB, HamiB(paOpUKaTiB, KOMILIEKTYIOUUX BUPOOIB, 1110 OTPUMYIOTHCS IO
KooTepailii, a Tako>X IHCTPYMEHTIB 1 IPUCTOCOBAHUM JI0 TOYATKy BUPOOHUIITBA,

- nicnsonepayitiHull (NPOMIXCHULL) KOHMPONbL JETaNeH, By3/iB, 3aroTiBelb 1
TOMY NOJ1I0HE, BUKOHYBAaHUH MO X0y TEXHOJIOTTYHOTO MPOIIECY;

- NpUtMAanbHUll (0CMamovHutl) KOHMpOo.iv, MO MPOBOJUTHCS HAJl 3arOTIBIISMH,
JETANSIMU, CKIaIalIbHUMU OJAUHUISIMU, TOTOBUMHU BUPOOAMH;

BuainsatoTs HaCTyH1 BUAM KOHTPOJBHHUX OTEpalliif:

- KOHMPONb MPAHCHOPMYBAHHS NPOOYKYI,

- KOHmMpOb 30epicants npoOoyKYii.
3a mipoto oxonnenns npodykyii (3a 00 'emom nepesipku):

- CYYinIbHUUL KOHMpPOAb, WO BUKOHYEThCS mpu mnoBHOMY (100%-omy)
OXOIUICHHI MPOAYKIIii, 0 Tpe IBII€ThCA. BiH 3aCTOCOBYETHCS B HACTYITHUX
BUMAJKAX: @) TMPU HEHAAIMHOCTI SKOCTI MaTepiajiB, IO MOCTaBJISAIOTHCH,
HamiBpaOpUKaTiB, 3aroTOBOK, JeTaliel, CKJIQJabHUX OJUHUIL; 0) KOJIH
yCTaTKyBaHHA a00 OCOOJMBOCTI TEXHOJIOTIYHOTO TIPOIECYy HE 3a0e3MedyroTh
OJTHOPIHICTh 00’€KTIB, 10 BUTOTOBIISIIOTHCA; 6) TIPH 300pIll Y pa3i BiICYyTHOCTI
B3a€EMO3aMIHHOCTI; 2) MICIs Omepariiii, o0 MarTh BUPIIIAIBHE 3HAYCHHS IS
SAKOCTI HAcTyMmHOi oOpoOku abo 300pKH; O) Mmicis omepaiid 3 MOXKJIUBUM
BUCOKMM pO3MIpoM Opaky; e) TIpu BHUINPOOYBaHHI TOTOBUX BHUPOOIB
BIJIMOBIAQIBHOTO TPU3HAYCHHS;

JIITEPATYPA:
1.I'epacumoB O.I. TexHosorii 3aXuCTy HaBKOJIMIIIHHOTO CEPEIOBHUIIA:
niapyunuk / OnecbK. aepxk. exosor. yH-T. Oneca: TEC, 2019.- 268 c.
2. I'epacumoB O.1. Pamioekonoris 3a ramy3smu. [ligpyaank. OJIEKY. — Ogeca:
TEC, 2016.- 100 c.
3. T'epacumoB O. 1., AnapianoBa I. C. KoHCnekT ek 3 AUCIUILTIHH
“PamiamiifHuii MOHITOPUHT ~ #Js CTYIOEHTIB 1-ro Kypcy Marictpatypu 3
cnerianbHOCTI “TeXHOJOr1i 3aXUCTy HaBKOJMIIHBOTO cepepoBuiia ~ - Oneca:
OJEKY, 2018p., 69 c., anriu. Ta ykp. MOBa.
4. T'epacumoB O.1., Kinesa A.M. Enementu izuxu noBkiuis: Pamgioekosoris
(Koncnekr nekmiit). Oneca, OJJEKY. 2003. 134c.



5. Tlomora H. B., Apcennesa JI. 1O., Muctopa T. I'. Kortpo:s sikocTi Ta 6e3mned-
HOCTI mpoaykiii ramysi: Kypc nekmiit as crya. Hanpsmy 6.051701 "Xapuosi
TEXHOJIOTII Ta iHXeHepis" aAeH. Ta 3a04. ¢popm HaBy.- K.: HYXT, 2012.-175 c.

ITUTAHHA J[JIAT CAMOIIEPEBIPKH

1.*Ha3BiTh OCHOBH1 BUJIM TEXHIYHOTO KOHTPOJIIO.

2. Ko 3111iCHIOETHCS BUOIPKOBUH KOHTPOIH?

3.*Ha3BiTh BUAM KOHTPOJIBHUX OMEpAIliii:

4. Konn 3aCTOCOBYETHCS CYIUTBHUN KOHTPOJIb, IO BUKOHYETHCS MPU MTOBHOMY

(100%-oMy) OXOTUICHHI TPOTYKITIi?
(*- muTaHHA AT caMOTIEPEBIPKH 0A30BUX PE3YNIBTATIB HABYAHHS -3HAHD, BMiHb, HABUYOK).

Tema 1.3 Bumoru 10 oprasizauii KOHTPOJII0 HA miANPUEMCTBI. Buaun
Xap4Y0BUX 320PYAHIOIOYHUX PEYOBHH.

[TuTauas el Temu:
1. Bunu xapuoBuX 3a0pyIHIOIOYHX PEYOBHH.
2. Knacudikaiist 3a0pyIHIOIOUHUX PEYOBHH XapYOBHUX MPOAYKTIB.

CTOpOHHIMH pPEYOBMHAMHU HA3WBAIOTh TaKl PEYOBHUHHU, SKI 32 CBOIMH
BJIACTUBOCTSIMU 1 KUIBKICTIO, @ TaKOX 3a CBOEI0 TPHUPOAOI0 ab0 BHACITIIOK
cnoco6iB (pi3uyHOi OOpOOKM MPOIYKTIB HE BIACTHBI IIMM MPOJIyKTaMm, aje
B)KMBAIOTHCS Pa30M 3 HUMH B SIKOCTI iX CKJIaJ0BOi YACTUHU TI1J] 4ac 1Ki, MUTBA, B
mpolieci majgiHag a00 HIOXaHHS.

3a0pyIHIOIOYUMHU  CIHOJIYyKaMHU HA3WBAIOTh PEYOBUHM, WIO0 YHHSTH
TOKCHKOJIOT1YHY 200 010JI0T1UHY 110 Ha OpraHi3M JIFOJUHHU.

Cneuianvio 0odawi peyosunu. BoHH € CKIQJOBUMHU YAaCTHHAMHU Xap4YOBUX
MPOAYKTIB 1 MPU3HAYCHI JJIs BXKUBaHH. J[0 HAWBaKIIMBIIIMX PEUYOBUH 3 II€] TPYIH
BIJTHOCSITbCSL PEUOBHMHU 3 aHTUMIKPOOHOIO Ji€l0 (XIMIUHI 3acO0M KOHCepBalli,
aHTUO10THUKH ), XapuOBl OApPBHUKH, CMAKOBI1 IHTPEII€HTH Ta 1H..

Cnonyku, wo 6unadkogo micmamucsa 8 npodykmax. BoHU MOTpamuisioTh B
NPOAYKTH y BUTJISIII 3a0pyTHEHD 3 CHPOBHHU, Tapu a00 B pe3ybTaTi 00pOOKH.

3abpyouenns 3 Odoskinna. J1o HUX BITHOCATHCSA PATIOAKTHUBHI 1 OTPYHHI
BIIXOJIM TPOMHUCIOBOCTI, TPAHCHOPTY 1 JOMAalIHBOTO TOCHOJAPCTBA, IO
NOTPAIISIIOTh Yepe3 TMOBITPs, BOAY 1 IPYHT B MPOIYKTH XapuyBaHHS a0o
MPOHMKAIOTh B HUX TpH 30epiraHHi.

3abpyonenHa KOMNOHeHMAMU NAKYBAIbHUX Mamepianie — 3a0pyIHEHHS
BiJI MeTajeBOi Tapu (CBUHEIb, OJIOBO), BiJl MPOCOYECHOrO Marmepy ado Bija Jepena.
Taki 3a0pyJHEHHS YacTO MEPEXOIATh B MPOIYKTH Xap4yyBaHHS.

3abpyouenns mikpoopeanizmamu. 1lg mpobnema mocuiamiuacs, KoOJIu
BCTAaHOBWJIM, IO IUTICHSIBA MICTUTh BHUCOKOTOKCHYHI 3’€IHAHHS (MIKOTOKCHUHH).
baxTepiitHi TokCUHH, Taki K TOkCUH Clbotulinum 1 1HII TPOAYKTH OOMIHY DSy
MAaTOTEHHUX MIKPOOPTaHi3MiB, MOXYTb OYTH CMEPTEIbHOIO HEOE3MEKO s
JT0aUHU. BecTaHOBIEHAa TOKCMYHICTh YMOBHO MaTOM€HHUX MIKPOOPraHi3MiB, TAaKUX
SIK KHIITKOBA MAJIMYKa, MOJIOYHOKUCIIHN CTPETITOKOK.
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3anuwiku citbcbk020cnodapcokux _ompymoximikamie (0obpus). Bouu €
HaNOUIbII 3HAYHOIO TPYNOI0 3a0pYJIHUKIB, OCKIJIBKH € MPUCYTHIMU Maiike B YCiX
xapuoBuX mpoaykrax. llectunmau 1 repOInuan, sIKIi MPOHUKAIOTH B MPOAYKTH B
pEe3yNbTaTi 3aX0/lIB 13 3aXMCTYy POCIUH 1 OOpOTHOM 31 MIKIAHMKAMU, a00 T00pHBa,
0 MOTPAIUISAIOTh B POCIMHU 3 TIPYHTY, HIAJAIOTHCS YacTO O10XIMIYHUM
NEPETBOPEHHSAM, IO YCKJIAQJHIOE iX BUSBICHHS 1 PO3KPUTTS MEXaHI3My iX 1ii Ha
opraisM jroAuHU  (YTBOPEHHS  MeETaOOMITIB3  MECTULHU[IIB, YTBOPEHHS
HITPO3aMiHIB 3 a30THUX J0OpUB). MiHepaibHI PEUOBUHHU, IO MICTATHCS B XIMIYHHUX
n00puBax, MOXKYTh 1ICTOTHO BIUIMBATH Ha SIKICTh MPOYKTIB 1 IX MOKUBHY I[IHHICTb,
HaAIMPUKJIaa, BHACTI0K 3MiHM pH cepenoBuia

3abpyounenns, noe’sazani 3 nikyeawmnam _meapuH. BBeneHHS B KOpM
aHTUOIOTUKIB 1 TNCUXO0(apMaKoJIOTIYHUX TMpernapaTiB HaOyBae yce OUIBLIOTO
3Ha4YCHHS B TBapuWHHUITBI. [IpoTe 1i mpemapaTd MOXYyTh UYWHUTH Jil0 1 Ha
OpraHi3m JIOAUHU. AHTHOI0TUKH, aHTUMIKPOOHI PEUOBMHH 1 3aCTIOKIIMBI 3ac00H,
SKI TOCTYNalOTh 3 MNPOJYKTaMU XapuyBaHHS, BIUIMBAIOTH HAa MIKPOOPraHi3Mu
TOBCTOTO KHWIIEYHHWKA 1 CTIPUSIOTH PO3BUTKY Y JIOJUHHU JUCOAKTEPIO3y, a TaKOXK
3BUKAHHIO MTATOTEHHUX MIKPOOPTaHi3MiB JI0 IUX aHTHO10THKIB.

Inwi 3a6pyonenns. € pan XIMIYHHMX TpenapaTiB, M0 BaXKKO MiJIAI0ThCS
kiacuikailli, HampukiIaa, MHOYl 3aco0uM abo 1HII caHiTapHI MpenapaTH, sKi
MOTPAIISIOTh Y 1KY y BUTJISI CJTiJIIB.

Bmopunni npodykmu. BoHU MOXYTb 3 SBJISITHCS BHACHIIOK XIMIYHHUX 1
TEPMIYHUX TMPOIIECIB, MPH OMPOMIHEHHI 1 3aCTOCYBaHHI OIOJOTIYHMX METOIIB
00poOKM XapyoBUX MPOAYKTIB. B pe3ynpTaTi 3MIHU CKIIQJOBHUX EJIEMEHTIB 1%kl
YTBOPIOIOTHCA MPOIYKTH TEPMIYHOI JECTPYKLIL KUPIB, MPOAYKTU peakiii Maitspa,
HAsIBHICTb SIKUX B 1K1 € HeOaxkaHoto. [IpoTe Taka kinacu@ikaiis CTOpOHHIX peYOBUH
HE 3aBX/IM MPAaBOMIpHA 3 TOYKHU 30y Jii Ha OPraHi3M JIOJWHU. AJDKE HITPUT MOXKE
BUMAJKOBO MOTPANUTH B M’SICO TPH T'OJyBaHHI TBAPUH HITPATHUMU KOPMaMH, a
MoOke OyTH CHeIllaibHO JOJaHWi B KOBOacy Uil HaJaHHS 1M Koibopy. Alne
BIUTMBATH HA OPTaHi3M JIIOJJUHU BOHU OyAyTh OJJHAKOBO.

[Hma knacudikariiss 3a0pyIHIOIOUMX PEYOBHH MPOMOHYETHCS 3aJIEKHO BIJ
XIMIYHOI TMPUPOAM 3 ’€qHAHb 1 iX Aii HA OpraHi3M JIOJWHU. YCi 3a0pyaHIOK0YI
3’€THAHHS PO3OUTI HA JIEB’ AT TPYII.

o nepwoi epynu BITHOCSATb padioHyKniou, ikl MOXYTh IMMOTPAITUTHA B Xap4OB1
MPOJYKTH BUMAAKOBO ab0 B pe3yibTari cremniaibHoi 00poOku. OcobImMBO rocTpo
noctajia mpobieMa 3a0pyJHEHHS XapuyoBHX TMPOAYKTIB TiciAs aBapii Ha
YopHOOUITBCHKIM aTOMHIN CTaHIII].

Jlo Opyeoi epynu BITHOCSTh 8aAMCKI Memanu i iHwii XiMIuHi enemeHmu, SIKi B
KOHIIEHTpaIlisX BuIe ¢i310J0TiyHOI MOTpeOM BUKIMKAIOTh TOKCHYHY abo
KaHIIEPOTCHHY 110 Ha OPTaHi3M JIFOJIUHHU..

Jlo mpemvoi epynu  BIIHOCATh MIKOMOKCUHU — 3 €IHAHHS, IO
HAKOIMUYYIOThCS B PE3YJIbTATI KUTTEMISIIBHOCTI TUTICHSIBUX TPHOIB.

Y uemeepmy epyny BKIIOUAIOTh necmuyuou i 2epoiyuou.

Y n’amy epyny BITHOCATH Himpamu, HiImpumu 1 iX ROXIOHI HIMPO3AMIHU.

o wocmoi epynu 3a0pyIHIOIOYUX PEUOBHUH BITHOCATH Oemepzenmu (MUOU1
3acoomn).
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Y  cvomy epyny 3a0pyIHIOIOUHMX PEYOBHH BIIHOCATH aHmMuUOIOmMuKu,
AHMUMIKPOOHI pe108UHU | 3ACNOKIUUBL 3aCOOU.

/o 6ocbmoi epynu BITHOCATD GHMUOKCUOAHMU | KOHCEPBAHMU.

o Oes’samoi epynu 3a0pyIHIOIOUYHX PEUYOBUH BXOMATH 3 €OHAHHA, WO
Ymeopwwomscs  npu  mpueaiomy  30epicanni  abo 6  pe3yibmami
8UCOKOMeMNnepamypHoi 00poOKuU Xapuosux npooyKmie.

Benmuuuna #, s xapakTepu3ye 4ac HaliBBUBEJACHHS TOKCHHY 1 TPOIYKTIB HOTO
NEPEeTBOPEHHS 3 oOpraHi3My. [lis pi3HUX TOKCHHIB BIH MOXE CKIJIaJaTH BIJ
JEKUTBKOX TOJMH JI0 AEKUIBKOX JIECATKIB POKIB.

Anepeenna 0is. barato pedoBUH, 10 3HAXOJATHCS B MPOIYKTaX XapudyBaHHs
BUKJIMKAIOTh 3aXBOPIOBAHHS: aJepril0, KaHIEPOTE€HHY Jii0, IO MPU3BOJAUTH [0
paKy, MyTareHHy 1 TepaTOTeHHY Jii KCEHOO10THKIB.

Ha 0CHOB1 TOKCHKOJIOTTUHHUX KPUTEPIiB (3 TOUKH 30pYy TITIEHU XapUyBaHHS)
MibkHapoaaumu opranizamisimu OOH — BOO3, ®AO i iHmmMu, a Takox
OopraHaMu OXOpPOHHU 3/I0POB’Sl OKPEMUX JIEp:KaB MPUNUHATI HACTYIHI Oa3UCH1
(ocHosHi) nmokazaukm: I'JIK, 1 1 JJIC.

JJJI (momyctuma mo6oBa 103a) — IMIOJACHHE BBEACHHS PEUYOBUHHU, SIKE HE YHHHUTH
BIUIMBY Ha 37I0POB’S JTFOJMHU BIIPOJIOBXK YCHOTO KHUTTH.

JJIC (momyctume 10060B€ CIIOKMBAHHS) — BEJIMYMHA, 10 PO3PAXOBYETHCS SIK Bi-
nuomenns JIJ1J1 no cepennpoi BennuuHu MacH Tina (60 Kr).

Henomxku xonueni I'JIK.

JIITEPATYPA:
l.I'epacumoB  O.I. TexHomorii 3aXxUCTy HAaBKOJMIIHBOTO CEPEIOBUINA:
niapyunuk / OnecbK. aepxk. exosor. yH-T. Oneca: TEC, 2019.- 268 c.
2. I'epacumoB O.1. Pamioekomnoris 3a ramy3smu. [liapyunuk. OJJEKY. — Oneca:
TEC, 2016.- 100 c.
3. T'epacumoB O. 1., AnapianoBa I. C. KoHcnekT nekiii 3 AUCHUILIIHUA
“PamiaiiiHuii MOHITOPUHT ~ JJI1 CTYJIEHTIB 1-ro Kypcy Marictpatypu 3
criemianbHOCTI “TeXHOJIOTIi 3aXKCTy HAaBKOJUIIHBOTO cepenoBuina ~ - Oneca:
OJEKY, 2018p., 69 c., anriu. Ta ykp. MoBa.
4. Tepacumor O.1., KinbssH A.M. EnemenTtn ¢izuxu noBkiyuis: Pamgioexonoris
(Koncnexr nexmiit). Onmeca, OJIEKY. 2003. 134c.
5. lomosa H. B., Apcenbesa JI. 0., Muctopa T. I'. Konrpons sikocti Ta 0e3mneu-
HOCTI mpoaykuii ramysi: Kypc nmekuiit ans crya. Hanpsamy 6.051701 "Xapuosi
TEXHOJIOT1] Ta iHXkeHepia" aAeH. Ta 3a04. popm HaBu.- K.: HYXT, 2012.-175 c.

ITUTAHHA J[JIAI CAMOIIEPEBIPKH

1.* Illo Ha3uBa€ETHCSA CTOPOHHIMU PEYOBHHAMHM Y Xap4OBid MPOAYKITi?

2.* SIk Ha3uBaIOTh PEYOBUHU, II0 YHHATH TOKCUKOJIOTTYHY a00 O10JIOT14HY 110
Ha OpraHi3M JIFOIUHU?

3. *I1lo Ha3uBalOTh cneyianbHo 00OAHUMU PEYOBUHAMU?

4. *[1lo Ha3uBaOTh MyTareHHOO JII€I0 PEYOBHH?

5.*[1lo Ha3uBaIOTh aepeerH00 TEX PEYOBUH?
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6. *11lo Ha3uBaIOTh KAHYEPO2EHHOIO €0 PEYOBHH?

7. *11lo o3Hauvae momycTrma 1000Ba J103a?

8. Ilo o3Hauae momyctuMe 1000BE CIIOKUBAHHS?

9. lllo o3Havae Bmopunni npodykmu y Xap4oBii MPOaYyKIli?

(*- muTaHHA U1 caMoTIepeBipKU 0a30BUX pe3yabTaTiB HABYAHHS -3HAHb, BMiHb, HABUYOK).

Tema 1.4 Ilopsaaok Bindopy npod xapuoBux npoaykris IlinroryBanus npoo
Xap4Y0BUX MPOAYKTIB J1JI1 BUMipIOBaHHS
Busnauenns 3a0pyaHeHHs 3A1HCHIOETHCS 32 HACTYITHOIO MOCH1IOBHICTIO:
- Bi101p Ta miATOTOBKA IIPOO JJIsl JOCIIIIKCHHS;
- MATOTOBKA MpUIaay 10 pOOOTH;
- BUMIpIOBaHHS (OHY;
- BUMIPIOBaHHS PaJIl0aKTUBHOTO BUIIPOMIHIOBAHHS BiJl MPOOH;
- PO3paxyHOK piBHS 3a0pyAHEHOCTI MPOOU Ta 3pIBHIHHS HOT0 3 HOPMOIO.

Bin6ip mpo6 ans pagioMEeTpUUHUX AOCHIIKEHb IOYUHAETHCT 3
oQOpMIICHHS aKTy, /1€ BKa3yeThCsl KUM (YCTaHOBa, MOcaja, MPI3BUIIE), KOIU
(mata), B SKIiM MICHEBOCTI, 3 $KOIO METOI 3liiCHEHO BinOip Mpoodw,
3MIMCHIOETHCS OMKC MPoOu (110 11€ 1 B AKiH KITBKOCTI B35TO). AKT 000B’S3KOBO
HIAMUCYIOTH Ti, XTO Oepe mpoOy 1 MpeACTaBHUKHU TOCIOAAPCTBA, MiIPUEMCTBA,
yCTaHOBHU, Je Oeperbca mpoOa. Pesynpratu pamialiilHOro MOHITOPUHTY
3aHOCSTHCS y BIJANOBINHI JKypHaJdH CIOCTEPEKEHb, a TAaKOX HAHOCATHCSA Ha
crieliaibH1 KapTu-cxeMu. BuBuarodu Temy, MOTpiOHO PO3TIISIHYTU MUTAHHS:

[IpaBwiia BigOoopy mpoO BOJM Ta IHIIUX PI1AUH.

Bin6ip npo6 rpyHTy

[Topsimok BimOopy nMpod XapuoBUX MPOAYKTIB.

[TinroryBaHHs npo0 XapuyoBUX MPOAYKTIB JIJIsi BUMIPIOBAHHS

Bin6ip npo0 Mosioka 1 MOJIOYHUX MPOIYKTIB

Bin6ip nmpo6 m’sica Ta CyOnpOAyKTiB

Bin6ip npo6 pubu

Binbip mpo6 HaTypambHOTO My

MiHiMasbHa BUMIpIOBaJIbHA aKTUBHICTh 3pa3ka MpHU BUMIPIOBAHHI 33 OJIHY
ronuny nosuHHa ckiaagata 50% (P = 0,95) BimHOCHOT CTATUCTUYHOT TOXUOKH.

JIITEPATYPA:
1.I'epacumoB  O.I. TexHosorii 3aXxuCTy HaBKOJIMIIHBOTO CEPEIOBHUIIA:
niapyunuk / OnpecbK. aepxk. exosor. yH-T. Oneca: TEC, 2019.- 268 c.
2. I'epacumoB O.1. Pamioekosoris 3a ramy3smu. [lianpyunuk. OJJEKY. — Oneca:
TEC, 2016.- 100 c.
3. T'epacumoB O. 1., AnapianoBa I. C. KoHcnekT nekiii 3 AUCHUILIIHUA
“PamiaiiiHuii MOHITOPUHT ~ JJI1 CTYJEHTIB 1-ro Kypcy Marictpatypu 3
cnerianbHOCTI “TeXHOMOr1i 3aXUCTy HaBKOJMIIHBOTO cepeaoBuiia ~ - Oneca:
OJEKY, 2018p., 69 c., anriu. Ta ykp. MOBa.
4. Tepacumor O.1., KinbssH A.M. Enementn ¢izuku goBkiyuis: Pamgioexonoris
(Koncnekr nexmiit). Onmeca, OJIEKY. 2003. 134c.
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5. Tlomora H. B., Apcennesa JI. 1O., Muctopa T. I'. Kortpo:s sikocTi Ta 6e3mned-
HOCTI mpoaykiii ramysi: Kypc nekmiit as crya. Hanpsmy 6.051701 "Xapuosi
TEXHOJIOTII Ta iHXXeHepis" jaeH. Ta 3a04. popm Hard.- K.: HYXT, 2012. - 175 c.

ITUTAHHA J[JIAT CAMOIIEPEBIPKH

1.*ITopsimok BigOOpy NMpoO XapuoBHUX MPOAYKTIB

2.*[IpaBuna BigO60Opy mpobd BOIM Ta IHIINX PIAMH.

3.*Binbip npob rpyHTYy

4. *Tlopsanox BigOOpY Npod XapyoBUX MPOAYKTIB.
5.IligroryBanHs npo0 Xap4yOBUX MPOIYKTIB I BUMIPIOBAHHS
6.Bi16ip nmpoO MoJoka 1 MOJTOYHHUX MPOAYKTIB

7.Bin6ip npoO m’sica Ta CyOnpOAYKTiB

8.Bin6ip npob pudu

9.Bia61p npo0 HATYpaILHOTO METy

10. *3 goro nmoynHaeTbcst BIAOIp MPOO IS paiiOMETPUUHHUX JOCTIIKEHB?
(*- muTaHHA U1 caMOTIepeBIpKU 0a30BUX pe3ybTaTiB HABYAHHS - 3HAHb, BMiHb, HABUYOK).

Tema 1.5 Cucrema npodiyiakTuku Opaxy Ha MiANPHEMCTBI.

[TacuBHa ikcariis Opaky B BUPOOHHUIITBI HE MOKE aKTUBHO BIUIMBATH Ha
npoiec (GOpMyBaHHS SKOCTI BHpOOiB. BuHHKIA HEOOXITHICTH CTBOPCHHS
CUCTeMH NMPOQPUIAKTUKU OpaKy Ha MIANPUEMCTBI, 10 Nepeadadae NpopiIaKTUKY
Opaky sIK Ha cTajii MATOTOBKM BHUPOOHHUIITBA, TaKk 1 Oe€3MocepeHbo Y
BUPOOHUIITBI.

Ha cranii niocomoexu seupobnuymea 3 Metor mpodiIakTHKU Opaky
nepeadayeHuit KOHTPOJIb SKOCTI HOBUX PO3POOOK 1 BX1IHHI KOHTPOJIb SIKOCTI, a
Ha CTajll upoOHUYMEA — KOHTPOJIb JOTPUMAHHS TE€XHOJIOTIYHOI AUCITUILIIHY 1
CaMOKOHTPOJIb SIKOCTI.

KouTpons gaxocti HOBUX po3po0oK nepeadayae: a) OIiHKY 1 peryItOBaHHS
TEXHIYHOTO  PIBHA  PO3pOOOK; 6) HOPMOKOHTPOJIb  KOHCTPYKTOPCHKOI 1
TEXHOJIOT1YHOT TOKYMEHTAIli.

Konmpons sikocmi npodyxyii na emani po3pooku

OcHOBHE 3aBJIaHHSI KOHTPOJIIO SIKOCTI MPOAYKILIi Ha eTamni po3pooKu —
BUSIBJICHHS 1 3amOOIraHHs 3 OAHOTO OOKY, HEMHUHYUYHMX TBOPUYUX IOIIYKOBUX
NOMMJIOK KOHCTPYKTOPIB 1 TEXHOJIOTiIB, a 3 IHIIOI — SBHUX MOPYUICHb
BCTAHOBJICHUX BUMOT 1 MEXaHIYHUX MMOMUJIOK B MPOLIECI MPOECKTYBAaHHS BUPOOIB
1 0pOpMIIEHHS TEXHIYHOI TOKYMEHTAIII].

KoHTpop BIZMOBIAHOCTI HOBUX PO3POOOK BCTAHOBJIICHMM BHUMOTaM
3MIUCHIOETBCS PI3HUMHU KOMIIETEHTHHMMH OpraHamM, Yy TOMY YHCH 1
HaIllOHATBHUMHU OpPTaHaMM CTaHAapTHU3allli, KOHTPOIIOIOUYMMHU JJAHKAMU PI3HUX
Cayk0 mianpueMcTBa (BIAJAUIIB  TOJIOBHOTO KOHCTPYKTOpa, TOJIOBHOTO
TEXHOJIOTa, CTaHJapTHU3allli, TEXHIYHOTO KOHTPOJII0, METPOJIOTIYHOI CIIy KO Ta
1H.).

Hopmoxonmpons 0okymenmayii Ha Ho8Y npodykyito. HOpMOKOHTPOIIb
KOHCTPYKTOPCHKOI 1 TEXHOJOTIYHOI JOKYMEHTAIlll € CyKYIHICTIO Omepalii, 3a
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SKUMH BU3HAYAIOTHCS BIJMOBIIHICTD i1 BUMOTAM 10401 HOPMATHUBHO-TEXHIYHOT
JIOKyMEHTAaIIli 1 He0O0X1H1 3aX0/u 3 11 BAOCKOHAJIEHHSI.

HopMOKOHTpOJIb JOKYMEHTAllli Ha HOBY MPOAYKIIO HAlpaBJeHUN Ha
JOTPUMaHHS Yy BHpoOax HOPM 1 BHUMOI, BCTAHOBJIEHMX B CTaHAapTax, IO
pPO3pOOJISIIOTHCS, 1 HA JIOCATHEHHS B HUX BHCOKOTO PIBHS CTaHAApTHU3aIlii 1
yHidikalii Ha OCHOBI IIMPOKOTO BUKOPUCTAHHS paHillie 3a CIPOEKTOBAHUX,
OCBOEHUX Yy BHpPOOHMILTBI 1 CTaHAAPTH30BaHUX BHUPOOIB, THUIOBUX
KOHCTPYKTOPCHKHMX pIlIeHb 1 BHKOHAaHb. B mpoieci HOPMOKOHTPOJS
NEPEeBIPAETHCA JTOTPUMAHHS JAif040i cucTeMu Kiacudikamii 1 KomayBaHHS,
o OpMIICHHS TEXHIYHOI TOKyMEHTAallli BiIMOBIAHO A0 BUMOT CTaHAAPTIB.

@axiBIli 3 HOPMOKOHTPOJIIO TMOBHWHHI 3JIHCHIOBATH OOJIK 3HANICHHUX
BIIXWJIEHh 1 TOMWIOK, aHalli3yBaTH IX XapakTep 1 NMPUYMHW BUHUKHEHHS,
HaKonu4yBaTu 1H(GOpMaIli0, HEOOXITHY I OLIHKH JISJIbHOCTI PO3POOHMKIB
TEeXHIYHO1 JOKYMEHTAIIIi.

[Ipu mpaBuiIBHIN MOCTAHOBIII HOPMOKOHTPOJIA (IPAaBUIILHOMY HOPMYBaHHI
BUTPAT Yacy 1 pecypciB Ha MPOBEJACHHS HOPMOKOHTPOJISI, BU3HAUYCHHI 00’ €MIB 1
HOPM TMEPEeBIPOK TEXHIYHOI JOKYMEHTallli, CTUMYJIIOBaHHI HOPMOKOHTPOJIEPIB
Ta 1H.) MOKPAIYETHCS SAKICTh KOHCTPYKTOPCHKOT 1 TEXHOJIOTTYHOI JOKYMEHTAII{i,
a OTXKe, 1 SIKICTh MPOAYKIIIi, 0 BUTOTOBJISETHCS HA 11 OCHOBI.

BxigHuii KOHTpPOJIb SKOCTI TpUITyCKae BUOIPKOBY ab0 CyLUIbHY
HEPEBIPKY:

a) OTpUMYBaHUX CUPOBHMHU 1 MaTepiaiB;
0) HamiB(aOpUKaTiB 1 3arOTIBENb;
B) KOMIUIEKTYIOYMX BUPOOIB 1 3alIaCHUX YaCTHH.

VY k0710 TepiovYeproBux 3aBaaHb MiAPO3/LIiB BXiJHOTO KOHTPOJIIO BXOATh:
- KBaJli(pIKOBAaHUN KOHTPOJIb SIKOCTI yCl€l MPOAYKIII;

- YIOCKOHAJICHHs (pOpM OpraHi3ailii, METOIB TPOBEACHHS BX1IHOTO KOHTPOJIIO;

- 130JIS11is 1 BIATIOBITHE MapKyBaHHS 3a0paKOBaHMX MapTii CHPOBUHH, MaTepiaiiB,
HaniBPaOpUKATIB 1 KOMIUIEKTYIOUMX BUPOOIB;

- KOHTPOJb JOTPUMAHHS BCTAHOBIICHOTO TOPSAKY MapKyBaHHS, CKJIaIyBaHHS,
30epiraHHs 1 BUAadi MiIpo3iiaM CBOTO MiAMPUEMCTBA IPOIYKITiT;

- cucTemaru3auig 1 OOJIK JaHUX PO POOOTYy MOCTAYAJIbHUKIB 3a TpUBAIUN
MPOMIKOK Yacy 1 B pe3yJbTaTi IbOTO BHPOOITOK PEKOMEHJAIlN 3 MOJIMIICHHS
SKOCTI MMOCTa4aHb, 3SMEHIIICHHS KITbKOCTI HEAOOPOSKICHUX TIOCTaYaHb.

KoHTpons AoTpuMaHHS TEXHOJOTIYHOI JUCHUILIIHM Y BHUPOOHHUIITBI
nepeadayvac:

@) KOHTPOJHb TOYHOCTI 1 CTaOLTBHOCTI TEXHOJIOTIYHHMX TMPOIECIB, CTaHY
YCTaTKyBaHHS, SIKOCTI OCHACTKHU 1 IHCTPYMEHTY, TOYHOCTI 3aC001B METPOJIOTTUHOTO
3a0€e3IICUCHHS;

6) KOHTpOJb pIBHSA KBamidikamii 1 SKOCTI Mpaiml BUKOHABLIB BUPOOHHYUX
oTiepairiif;

8) MDKOTIEpALifHU, Y TOMY YHUCIIi, aKTUBHUN, KOHTPOJIb SIKOCTI.

OcHOBHE 3aBAaHHA CaMOKOHTPOJIIO SIKOCTI TMOJsra€ B  3I1HCHEHHI
POOITHUKOM-BUKOHABLIEM Oe3MOcepeHh0 Ha poOOYOMY MICIl YCIX IMepeadadyeHux
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omepaiiii KOHTPOJIO SIKOCTI MPOAYKIii B TOBHIM BiAMOBIZHOCTI 3 BHMOTaMU
KOHTPOJIbHOT JIOKYMEHTAIli.

[lepeBaru caMOKOHTPOJIIO SIKOCT1 Y BUPOOHUIITBI:
- MOXJIMBICTh aKTHUBHOI MPO(IIAKTUYHOT /111 BUKOHABIISI HA BUPOOHUY U TPOIIEC
B LUIAX TONEPEeIKEHHS MOXXJIUBUX MOPYLIEHb 1 MOSBU Opaky 1, BHACIITOK
1150T0, (POPMYBaHHS y HHOTO BHCOKOI BiJIMOBINAIBHOCTI 3a SKICTh CBOET Tparii,
TBOPYOTO BIIHOIICHHSA JI0 JOPYUYEHOI CIIpaBH;
- TOCTiIHE OTpUMaHHA 1HpOpMalii MPO XiJl TEXHOJOTIYHOTO MPOIECy, II0
JI03BOJISIE OMEPATHBHO BIUIMBATH HAa HBOTO, YCYBaTH BUSBIICHI BIIXWJICHHS 3
MIHIMaJbHUMH BUTPATAMH 4acy 1 peCypciB;
- CKOpOYEHHS MPOIyCKaHHA Opaky Ha HACTyIHI oOIeparlii TEeXHOJIOTIYHOIO
Ipoliecy; 3MEHIIEHHS B3a€EMHUX TMPETeH31d BHUKOHABIIB 1 KOHTPOJIEPIB;
3HUKEHHS BUTpaT BHUPOOHMIITBA BHACTIAOK MOXJIMBOCTI TEPEXOay Bif
CYIJIBLHOI JI0 BUOIPKOBOI MEPEBIPKH MPOAYKIIIT BIIAIIIOM TEXHIYHOTO KOHTPOJIIO
B YMOBaX CAMOKOHTPOJIIO.

JIITEPATYPA:
l.I'epacumoB  O.I. TexHoyorii 3aXxMCTy HAaBKOJMIIHBOTO CEPEIOBUIINA:
niapyunuk / Onecek. aepx. ekoior. yH-T. Ogeca: TEC, 2019.- 268 c.
2. Tlomoa H. B., Apcenbena JI. 0., Mucropa T. I'. KoaTpons sikocTi Ta 6e3meu-
HOCTI mpoaykuii ramysi: Kypc nekuiit ans crya. Hanpsamy 6.051701 "Xapuosi
TEXHOJIOT1] Ta iHxkeHepia" aeH. Ta 3a04. popm HaBu. -K.: HYXT, 2012. -175 c.
3. KypsaraukoB B.B. EnextpoHHuil KOHCHEKT jekiii /TexXHOaorii KOHTPOJIIO
SKOCTI XapuyoBoi Ta mpomucioBoi mpoxaykiii . Calt kadenpu 3aranabHOi Ta
teopetnyHoi ¢i3uku OJEKY. URL: www.dptl2s.odeku.edu.ua

ITUTAHHA J[JIAI CAMOIIEPEBIPKH

1. Illo o3Hayae HopMmOKOHRMPO.IL HOBOT MPOTYKIIIi?
2. SIki cTazii Mae KOHTPOJIb IKOCTI HOBUX PO3POOOK?
3. Illo mepenbayae BXiTHUM KOHTPOJIb SKOCTI?

4. Illo mependavae cCaMOKOHTPOIb STKOCTI?

5. 1o nmepenbavaeTbess HA BUPOOHUIITBI 3 METOIO MTPODITaKTUKU OpaKy?
(*- muTaHHA U1 caMONepeBipKH 0a30BHX pe3yNbTaTiB HABYAHHS - 3HAHb, BMiHb, HABUYOK).

IloBYaHHSA M0 MOCTiJOBHOMY BUBYEHHIO TEOPETHYHOI0 MaTepiaJry.

Moayas 3M-JI2 MeTtoaud OUIHKH I KOHTPOJIO B TEXHOJOTISIX KOHTPOJIIO
SIKOCTi MPOXYKIil

Tema 2.1 OcHOBHI NOKA3HUKH SAKOCTI MPOAYKILI raay3i

OCHOBHUMH MOKa3HUKaMHU a00 KPUTEPISIMU SIKOCTI XapuyOBUX MPOAYKTIB €
OpraHoNenTuyHi, (I3UKO-XIMIYHI, MIKpOOIOJIOTIYHI TOKa3HUKH, a TaKOoX
MTOKA3HUKU OE3MEKH (TOKCHKOJIOTIUH]).

CryniHb 3HAYYHIOCTI OKPEMHUX MOKAa3HHUKIB PI3HUNA. Y JESKUX BUIAAKaX
SKICTh TIPOIYKI(Ii OI[IHIOIOTH 3a BHU3HAYAIBHUM IMOKa3HUKOM. BupimansHUMU
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JUISL OI[IHKHM $IKOCTI Xap4yOBUX MPOJYKTIB € TOKA3HUKH, IO BU3HAYAIOTH iX
XapyoBY LIHHICTH 1 O€3MeKy.

TyT moTpiOHO 03HAMOMUTH CIIyXadiB 3 OCHOBHMMHU METOJaMH OIlIHKHU Ta
MOKa3HUKAMM SIKOCT1 MPOAYKITIi.

Jlo MOKa3HUWKIB Xap4yoBOi IIHHOCTI MPOJIYKTIB XapuyyBaHHS BiTHOCSTHCS

OUIKM , JITIU, BYTJIEBOM, BiTaMIHH Ta KUJIbKICTh BOJU B Y IIUX MPOJYKTaX.
binku
binku € HalOIBII BaXIMBUM KOMIIOHEHTOM TIPOJYKTIB XapuyyBaHHS.
Bukonytoun 6iofioriuHy (PYHKIIIO, BOHHM CIYTYIOTh JUOKEPEIOM  HE3aMIHHHMX
aMIHOKHCJIOT Ta €HEPrii.

binkyn xap4oBUX MPOAYKTIB B OpPraHi3Mmi JIFOJWHU PO3MAJAIOTHCS Ha
aMIHOKHUCJIOTH. YacTWHAa 3 HUX MOXKE CHHTe3yBaTucCs (1Ie€ TaK 3BaHl 3aMiHHI
aMIHOKHCIIOTH), TOJMI K 1HIN — HE MOXYTh (He3amiHHi1). OCTaHHI JIOIAUHA
MOYK€ OTPUMATH JIULLIE 3 DKEIO.

BusHaueHHs KiTbKOCTI OUIKa B MPOAYKTax MOJSAra€ y BUKOPHCTAHHI
cTaHAapTHOi MeTonuku. CKIQJHINIMM € BCTAHOBJICHHS aMIHOKHCIIOTHOTO
CKJIay 4Yepe3 BIJCYTHICTh CTaHIAPTHUX METOJIWK. Y OCTaHHIN 4Yac CTBOpEHa
METOJMKY BHU3HAUCHHS BMICTYy JESIKAX HE3aMIHHUX aMIHOKHCIIOT, TaKHuX,
HAMPUKJIA, SK J1i3uH. HeoOXimHICTh Or0 BH3HAYEHHS TOB’SI3aHA 3 THM, IO
MiJl 4Yac TerioBoi OOpOOKM MPOAYKTIB JI3MH (Tak caMoO SK 1 METIOHIH)
nepexoauTs y ¢opmy, SIKy He 37aTeH 3acBoiTh opradizMm. Ilim dac po3poOku
TEXHOJIOTTYHUX CXEM BUPOOHMIITBA XapuOBUX MPOJYKTIB, SIKI MAIOTh BU3ZHAYEHY
010JIOT1YHY IIHHICTH 1 MJIAIOTHCS TEIUIOBIM 00poOIll, MOps 13 BU3HAYCHHSIM
3MICTY 3arajibHOro 01Jika, aMIHOKMCIOTHOTO CKJIaJy, HEOOX1IHUM € BU3HAUECHHS
TaK 3BaHOT'O JOCTYITHOTO JII3UHY.

Jiniou

Jlinigamu € kupu 1 XKUponoaiOHI pedoBUHU. Kupu — 1ie TpUriinepuim,
ckiaaHi eipu rainepuHy, B SKMX TPYU aTOMHU BOJIHIO 3aMiIlI€H] 3aJIUIIKAMU BUIIUX
KHUPHUX KUCIIOT.

BiactuBOCTI XUPIB 3aJIeKaTh, B OCHOBHOMY, BiJl 3JIMIIKIB KUPHUX KHUCIIOT,
K1 BXOJIATH JI0 iX ckiany. KupHi KHCIOTH OyBarOTh HACHYCHUMH 1 HCHACHUEHUMU.
OcraHH1 37aTHI IPUEAHYBATH 33 MICIIEM PO3PUBY MOJBIMHOTO 3B’A3KY BOJIEHH a00
1HII1 €JIEMEHTH.

Kupu micTaTh y cobi KUpopo3uuHHI BiTaMiHd. JKuUpomoaiOHI pedyoBUHU
(minoinam), SK 1 )KUPH, € TPUTTUICPUIAMHU KUPHUX KUCIIOT, aje B iXHIX MOJIEKYyIax
HasiBHI W 1HII Tpynd aToMmiB. Y TBAapUHHUX TKAHMHAX >KUPOMOJIOHI pEYOBUHU
HANUOUIBII MPOKO TpecTaBieH! hocdomimigamMu Ta CTepUHAMH (XOJIECTEPHUHOM).

KupHi KHCIIOTH, IO BXOIATH 1O CKJIAAy JIiMiAiB (TOJIOBHUM YHUHOM, €
MOJIIHEHACUYEHI KHUPHI KUCIOTH, TaKl, SK JIIHOJIEHOBA i apaxiJJOHOBa) MarOTh
CTPYKTYPOYTBOPIOBAJIbHI ~ BJIACTHBOCTI. BOHUM € CKJIAIOBUMU KJIITHHHUX
MeMOpaH Ta IHIIMX €JIEMEHTIB TKAaHWH 1 BHUKOHYIOTH B OpraHi3Mi HH3KY
BaXJMBUX  (PyHkuii. [lodiHeHacWYeHl JKUPHI  KHUCIOTH HE  MOXKYTh
CHUHTE3YBAaTHUCS B OPraHi3Mi JIIOAMHU 1 TOMY CTalOTh JJIi HHOTO TaKUMH XK
HE3aMIHHMMH, SIK 1 aMIHOKHUCJIOTH B O1JIKax. OcTaHHIM YacoM  BEJUKY
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yBary NpuAUIAIOTh BU3HAUYEHHIO BMICTY B MPOAYKTaX CTEPHHIB, y TIEPITy Yepry
XOJIECTEpUHY, 3 SKHM TIOB’S3YIOTh PO3BHTOK aT€pOCKIEPO3Y B JIFOJAHMHH.
Byzneeoou

ByrneBoau €, B OCHOBHOMY, €HEPTeTUYHHM KOMIIOHEHTOM Xap4OBHX
POAYKTiB. BOHU MOAINAIOTHCS HA TPU KJIACH: MOHOCAXapHad, OJIrocaxapuiy i
noycaxapuan. MoHocaxapuau, abo mpocTi IMyKpi (TJIOKO3a) — OCHOBHI
CTPYKTYpHI OJMHHMII BYTJIEBOAIB (MOHOMEpH); OJirocaxapuam (caxaposa)
MICTATh BITHOCHO HEBEIMKY KUIBKICTh MOHOCAXapwliB, TMOJIiCaXapuau
(Kpoxmalib, MEKTUHOBI PEYOBHHH, TTIKOT€H) — BUCOKOMOJIEKYIISAPHI PEUOBUHH,
110 CKJIaIal0ThCs 13 COTEHbB 1 TUCAY MOHOCAXaPH/IIB.

XapdoBi BOJIOKHA, SIKI € OKPEMHMHM TpylaMHu TMOJicaxapuiis,
BM3HAYAIOTHCS, 37€01IbII0r0, GEPMEHTHIM METOJIOM. IX ONTUMAIBHUIA BMICT Y
XapYOBHX palliOHaX CIPHUsE 3HIKCHHIO PU3UKY 3aXBOPIOBAHb JCIKUMH BHIAMU
37IOSIKICHUX HOBOYTBOPCHb.

Bimaminu

BiTaMiHM — HM3BbKOMOJIEKYJISIPHI OpraHiuHi CIOJIYKH, 1110, K MPaBWIO, HE
CHUHTE3yIOTbCSI B OpraHi3Mi JIIOJUHM a00 CHHTE3YIOThCS B HEIOCTATHIM
KUIBKOCTI, 1 camMe TOMY TMOBHHHI HAAXOIUTU 3 1kKerw. BimcyTHicTh iX y ki
BUKJIMKAE aBITAMIHO3 1 T1ITOBITAMIHO3H.

Bitaminu moginsroThCS HA PO3UMHHI Yy BOJAlI Ta PO3YMHHI B kupax. Jo
BOJOPO3YMHHUX HajexaTh BiTaMiH C (ackopOiHOBa KHCJIOTa), BITaMiHH
rpynu B (niaumH, ¢omanuH, MaHTOTEHOBAa KHCIOTa, O10THH) Tomo. Jlo
BITaMiHIB, PO3UMHHUX Y JKHpax, HaynexaTh BiTaminu A, J1, E, K.

Bimamin A. Bitaminy A B Halll 9ac HAJAETHCS BEJIMKE 3HAYCHHS HE TUTHKU
gyepe3 WOoro TpaauIliiHO BiJIOMI BJIACTMBOCTI — BIUIUB Ha PICT eMTEaIbHUX
KJIITHH 30POBOTO MIrMEHTY. BUSABIIEHO 1 HOro aHTHUKAHIIEPOTeHHUM €(eKT.

Bimamin C. Huni nyxe akTyallbHOIO € MpoOjieMa BITaMIHHOI aKTUBHOCTI
Xap4yoBHUX MPOAYKTIB, sika 00yMOBJIeHa, 30KpeMa, HasBHICTIO BiTaMiHy C. IcHye
HH3Ka METOJMK BU3HAUCHHS SK IIbOI0 BITaMiHY, TaK 1 JCSIKUX IHIIMX (TiaMiHy,
HiannHy, pubodiaBiny, TokohepoiB), ki BUKOPUCTOBYIOTh JJIsI BU3HAYEHHS
Xap4oBOi [IHHOCTI MIPOIYKTIB.

Minepanvni peuosunu

3a yMOB palliOHAJIBHOTO XapyyBaHHS B OpraHi3M IIOJUHU pa3oM i3
OPOAYKTaMH TBAapHUHHOTO 1 POCIMHHOTO TOXO/PKCHHS MOTPAIUISIIOTh YCi
HEOOX1/IH1 HeOpraHiuHi (MiHEpaIbH1) PEUOBHHHU.

MiHepalibH1 peuyOBUHHM MOISAIOTECA HAa MakpoeneMeHTH (Ca, Mg, Na, K,
P, S, Se), notpeba opranizmy B SIKHX IOCUTh BeJIHKa, 1 MikpoenemeHnTtu (Fe, Cu,
Mn, Co Ta iH.), 1060Ba moTpeda OpraHi3mMy B SIKUX JTyXKe Maja.

3HavHa yBara HUHI IPUAUIAETHCS CIIOKUBAHHIO KAJIBI[IF0, OCKLITBKH HOTO
HECTa4y B Opra”i3Mi B FOHOMY BiIll TIOB’SI3yIOTh 13 PO3BUTKOM OCTEOIOPO3Y.

JIITEPATYPA:
l.I'epacumoB  O.I. TexHomorii 3aXMCTy HAaBKOJMIIHBOTO CEPEIOBUIINA:
niapyunuk / OnecbK. aepxk. exosor. yH-T. Oneca: TEC, 2019.- 268 c.
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2. ITonora H. B., Apcenbena JI. 1O., Muctopa T. I'. KonTposb sikocTi Ta Oe3mney-
HOCTI mpoaykiii ramysi: Kypc nekmiit ais crya. Hanpsmy 6.051701 "Xapuosi
TEeXHOJIO-T1i Ta 1HXKeHepis" neH. Ta 3a04. popm Hary. -K.: HYXT, 2012. -175 c.

ITUTAHHA J[JIAT CAMOIIEPEBIPKH

1. *Ha3BiTh OCHOBHI MMOKa3HUKH SKOCT1 Xap4yOBOi MPOAYKIIii.

2. *5ki ckyagoBl XapyOBHUX MPOIYKTIB PO3MAAalOThCS B OpraHi3Mi JIOJUHU Ha
aMIHOKUCTIOTH?

3. *11{o Ha3uBaIOTH Jimigamu?

4. *$Ixi BiacTUBOCTI Mae BiTamMiH A?

5. *4Ixi BnactuBocTi Mae BiTamin C?

6. *Ha3BiTh npuKIaau MiKpOEJIEMEHTIB Y MiHEpaIbHIM PEeUOBUHI, 0 TOTpeOye
OpraHi3M JIFOAUHA?

7. SIki MOKa3HUKH € BUPIIIATIBHUMU JIJIs1 OIIIHKH SIKOCT1 XapYOBUX MPOIYKTiB?

8. Uum 00yMOBJIICHI Xap4yoBa IIHHICTh 1 O€3MeKa MPOAYKTIB CIIOKHUBAHHS?
(*- muTaHHA U1 caMOTIepeBIpKU 0a30BUX pe3ybTaTiB HABYAHHS - 3HAHb, BMiHb, HABUYOK).

Tema 2.2 ®i3n4Hi METOAN KOHTPOJIIO IKOCTi Xap40BOI Ta MPOMMCJI0BOL
NMPOAYKIii.
®i3u4H1 METOM BU3HAYEHHS SKOCTI MPOAYKIIII IPYHTYIOTbCS Ha BUBUEHHI
CTPYKTYPHO-MEXaHIYHUX, ONTHYHHUX 1 €JEeKTPUIHAX BIIACTUBOCTEN MPOJIYKTY.
Ili BmactuBOCTI 663HOC€peI[HBO 3ajlexarb BiJ TNPUPOOM aTroMiB 1 iX
KOHIIEHTpAIlli B PeYOBHHI. 3HAIOUH X, MO’KHA BU3HAUYUTU CTPYKTYPY PEUOBHHU,
CTaH 1 KOHIIEHTPAIlIF0 PEUYOBHH, 1110 BXOAATH 10 i1 CKIIay.
Jo &i3uyHuX METOAIB JOCHIKEHHS SKOCTI TMPOAYKIli HalleKaTh
CIIEKTpaJIbH1, PEOJIOT14HI1 TOIIIO.
CnekTpainbHi MeTOAM TepeadadyaroTh Ha PEECTpalilo  B3aeMOll
€JIEKTPOMArHiTHOTO BUIIPOMIHIOBAHHS 3 aHAT130BaHOIO0 PEYOBHHOIO.
3aiexHo BiJ XapakTepy B3aeMOJll BUIPOMIHIOBAHHS 3 PEYOBUHOIO 1
CIoco0y HMoro peectparliii po3pi3HAIOTh TaKi BUJIU aHAITI31B:
- Ha OCHOBI €MICIITHOT CIIEKTPOCKOITi;
- Ha OCHOB1 a0COPOLIHHOT CIIEKTPOCKOMII.

Ewmiciiina cnekmpockonisi AOCHIKYE BUIPOMIHIOBAJIBHY 30aTHICTD
pPEUOBMHU. YTBOpPEHHS €HEprii MOB’sA3aHe 3 TMOMEpPeNHIM TEepMIYHUM abo
CHEPreTUYHUM MOPYIICHHSM, KOJIHU €JEeKTPOHU 3 OCHOBHOTO PIBHA NMEPEXOASThH
i Yyac MOTJIMHAHHS eHeprii Ha OIbII BUCOKUIN €HEpreTUYHUI PI1BEHb.

Abcopbyitina cnexmpockonisi JOCIIJKYE TOTJIWHAIBHY 3/1aTHICTh
pedoBuHH. [Ipu 1poMy aHamizoBaHy NpoOy pO3TALIOBYIOTH MIX JIKEPEIOM
€JICKTPOMArHiTHOTO BHUIIPOMIHIOBAHHS 3 BHU3HAYEHUM [1alla30HOM YacCTOT 1
criekTpoMeTpoM. CHEKTpOMETP BUMIPIOE IHTEHCHUBHICTH CBITJA, IO MPOMIILIO
yepe3 npoOy, NOPIBHSIHO 3 JHKEPETIOM MEPBICHOTO BUMPOMIHIOBAHHS [T 33aHO1
JIOBKUHU XBWJII.
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3aJie’)KHO B1J] BUKOPUCTOBYBAHOI 30HHM CHEKTPY BHUIIPOMIHIOBAHHS

30BHIIIHBOTO JKEpesia PO3PI3HAIOTh TaKl BUAM aOCOPOIIHHOT CIIEKTPOCKOITII:
- YO - cnekTpockormnito (abcopOuiiHui aHaai3 B yiabTpadioieToBiid 001acTi
3 NOBXHHOIO XBUJ1 185 — 400 HM);
- CIIEKTPOCKOIIIO Y BUAUMIN 30H1 (1oBxkuHA XBUI1 — 400 — 760 HM);
- IK-cmexrpockormito (abcopOriiinuii anasi3 B iHGpadepBOHi 30Hi, JJOBKHUHA
xBuial — 0,8 — 15 MkM.

Jlo peoJoriyHUX METOAIB, IO JO03BOJSIOTH OIIHUTH 3MiHY 3CYBHUX
XapaKTEePUCTUK MPOAYKTIB, HaJleKaTh BICKO3UMETPis, KOHCHCTOMETDIS,
MIEHETPOMETPIs TOIIO.

JIITEPATYPA:
l.I'epacumoB  O.I. TexHoyorii 3aXUCTy HABKOJMIIHBOTO CEPEIOBUIINA:
niapyunuk / Onecek. aepx. ekoior. yH-T. Ogeca: TEC, 2019.- 268 c.
2. [Tonosa H. B., Apcenbena JI. }O., Muctopa T. I'. Korrposs sikocti Ta 0e3mneu-
HOCTI mpoxaykuii ramysi: Kypc nmekuiit ans crya. Hanpsamy 6.051701 "Xapuosi
TEXHOJIO-Tii Ta imxkeHepis" meH. Ta 3a04. popm Hary. -K.: HYXT, 2012. -175 c.
3. KypsaraukoB B.B. EnextpoHHuii KOHCHEKT Jjekiii /TexXHOaorii KOHTPOJIIO
SKOCTI Xap4yoBoi Ta mpomucioBoi mpoxaykiii . Calt kadenpu 3aranabHOI Ta
teopetuyHoi ¢pi3uku OJEKY. URL: www.dptl2s.odeku.edu.ua

ITUTAHHA J[JIAT CAMOIIEPEBIPKH

1.*Ha3BiTh OCHOBHI (Di3UYH1 METOM KOHTPOJIIO IKOCTI Xap4yOBOi Ta MIPOMHCIIOBOI
MIPOJTYKIIIi.

2. *1lo JoCHIKY€E emiciiiHa cneKmpoCcKonisn?

3. *Sxi npunaau npu3HayeHi ISl BAMIPIOBAHHS CIEKTPiB BUIPOMIHIOBAHHS?

(*- muTaHHA U1 caMOTIepeBipKH 0a30BHX pe3yNbTaTiB HAaBYAHHS -3HaHb, BMiHb, HABUYOK).

Tema 2.3 XimiuHi Ta (i3UKO-XiMiYHi METOAH KOHTPOJIIO IKOCTi Xap40Bol
npoaykuii. OpranoJienTHYHi METOAU OLIHIOBAHHSA AKOCTI Xap40BOiL
NMPOAYKIii.

Ximiuni memoou ouinku sakocmi TIPOAYKIlI BUKOPUCTOBYIOTHCS JIS
BU3HAUEHHSI KIJTBKOCTI Ta SKOCTI OKPEMHUX OpraHiyHHX ab0 HEeOpraHiyHuX
PEYOBHH, 110 BXOAATH A0 CKJIaay MPOAYKTY. XIMIUHI METOJIU IPYHTYIOThCS Ha
XIMIYHMX BJIAQCTUBOCTAX JOCHIIKYBAaHUX PEUYOBUH, IXHIH 3MaTHOCTI OpaTu
y4acTh Y MEBHUX CHEHM(PIYHUX KUIbKICHMX ab0 SIKICHUX PEAKI[isSX 3 NEBHUMU
peaktuBamu. EhekToM Takux peakiiiii Moke OyTH yTBOPEHHS MaTOPO3YHMHHOTO
ocaay, MAaJOAMCOLIAOBAHOIO CHOJy4yeHHS a00 MIIHOTO KOMILUIEKCHOTO
CIOJTyYEHHSI.

XiMIYHUMHU METOJIaMH BU3HAYAIOTh KUCJIOTHICTh, BMICT XJIOPUIY HATPIIO,
IyKpY, KJIITKOBUHU, IEHTO3aHIB, KHUPY, OTKOBUX PEUOBHH, & TAKOX BITaMIHIB 1
dhepMeHTIB.
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Di3uKo-Ximiuni memoou OYIHKU AKOCMI BUKOPUCTOBYIOTHCS IS
BU3HAYEHHS T[OKA3HUKIB, M0 MOXYTh OyTH MPOKOHTPOJIHOBAHI MLISAXOM
KOMIUIEKCHOT'O BUKOPUCTAHHS (D13WYHUX 1 XIMIYHUX METO/IIB.

3a gomomororo (i3MKO-XIMIYHUX METOJIB aHai3y BU3HAYAIOTHh 3MIHH
(G13UYHUX BJIACTUBOCTEN CUCTEMU (KOE(IIIEHT 3aJIOMJIEHHS CBITJIA, MTOTJIMHAHHS
CBITJA, EJEKTPUYHOI MPOBITHOCTI TOLIO), IIO BiIOYBAaIOTHCS B pPE3yJbTaTi
XIMIYHUX a00 eNeKTPOXIMIYHMX peakiiil. [HTeHCUBHICTh (PI3UYHOTO CUTHAITY
3aJICKUTD BiJl KOHIICHTpAIil 00yMOBIEHOTO KOMIIOHEHTA.

Haii6inpm nomupennMu Gpi3uKo-XIMIYHUMUA METOJaMi BU3HAYAIOTHCSl ONTHYHI
a00 eJeKTPUYHI BIACTHUBOCTI, IO 3aJIeKaTh BiJ KOHIICHTpaIllli PEYOBHHH, SKY
BUSBJISIIOTH Yy PO3YHHI.

Po3pizHaOTh Taki (Pi3UKO-XIMIYHI METOAM JIOCHIHKEHHS XapyOBHX
OPOAYKTIB:  MOJSPUMETPUYHUN,  pedpakTOMETpUUHMIA,  EJIEKTPOXIMIYHI,
enekTpodopeTndni, xpomarorpadiuni ta momiHectieHTHI. Jlo (i3uko-XiMiyHUX
METOJ[IB TaKOX HaJEXKUTh 1 (OTO-KOJOPUMETPUUYHUM METOA JOCIIIKEHHS
(pi3HOBH aOCOPOILIHOTO aHaji3y) y TOMY BHMAAKY, KOJIHM OOYMOBJICHUI
KOMIIOHEHT HE Ma€ BJACHOTO 3a0apBiIEHHS 1 WOro NEpPEeTBOPIOIOTH Ha
3a0apBJICHUN 3a JOTMOMOTrOI0 peakiiid 31 crnenupiyHuMH (POTOMETPUUHUMHU
peareHTamu.

JIrominecyenmuuii ananiz BiTHOCUTHCS 70 TPyNHU (Pi3UKO-XIMIYHUX METO/IiB
OI[IHKHU SIKOCTI Xap4OBOi MPOAYKIIII.

JIromiHecHeHIIi€X0 HA3UBAETHCS CBITIHHS aTOMIB, 10HIB, MOJIEKYJ 1 OUIBII
CKJIaJHMX YaCTOK pEYOBUHH, III0 BUHUKAE B pE3yJbTaTi NEPEXoay B HHUX
€JICKTPOHIB 3 MOBEPHEHHSM 31 30y IPKEHOTO CTaHy 70 HopMmanbHOro. [1{06 peyoBuHa
rnoyasna JIIOMIHECLIIOBAaTH, J0 Hei HEeOOX1JHO 330BHI MiABECTH MEBHY KUIbKICTh
eHeprii. YacTku pe4OBUHHU, MOTJIMHAIOUN €HEPrito, MePEeXoIiTh Y 30y KEeHUI CTaH,
nepeOyBalo4Y B HbOMY SIKUHCH Yac. [10TiM BOHHM MOBEPTAIOTHCS J0 CTaHy CIOKOIO,
BIJJAIOYM TPU LBOMY YAaCTUHY e€Heprii 30y/DKeHHS Yy BUIVISAI KBaHTIB
JIOMIHECIICHIII].

CBIiTiHHS, IIT0 BUHUKAE T JI€I0 CBITJIOBUX MPOMEHIB ONITUYHOTO Jiara3oHy
yibTpadioaeToBUX (YD) 1 BUJIUMUX YaCTUHOK, Ha3UBa€THCS
(OTOFOMIHECIICHITIEI0, 10 3aJeXHO Bl BHUIY 30y/KEHOrO pIBHA 1 Yacy
nepeOyBaHHS B HhOMY HAPO3IIIAETHCSA Ha (ITFOOPECHEHIIIO 1 GocOopecIeHITITO.

Dnrwopecyenyisa — 11e BUJ BIACHOTO CBITIHHS PEYOBUHM, 1[0 TPUBAE TITHKH
OPOTATOM ONPOMIHEHHA. SIKIIO JKepeno 30y/DKeHHS YCYHYTH, TO CBITIHHS
NPUIUHIETHCS MUTTEBO a00 He mizHime Hixk yepe3 0,001 cek.

Docgopecuenuyicto HA3UBAIOTH BIIACHE CBITIHHS PEYOBUHH, 1110
MPOJIOBXKY€ETHCA MICIsl YCYHEHHS JKepenia CBITIa, Ke 30yIKYeE.

JIist mocTiKEeHHS Xap4OBUX MPOIYKTIB BUKOPHCTOBYIOTH SIBUILE
daroopeciieHitii.

Opzanonenmuyni oyinKu AKocmi TOUSIIOTHCS HA JAB1 TPYIU: CIOXUBYI
i anamituyHi. Crioci6 mpoBeJeHHS OLIIHOK Y KOXKHIN 13 UX TPYIl BiA3HAYAETHCS
BEITMKOI0 PI3HOMAHITHICTIO 3aJ€KHO BIJ TOTO, SIKI BIIOMOCTI HEOOXiTHO
oJiepkaTU TPO JaHUM TPOJIYKT, a TaKOX BIJl BIJIACTUBOCTI MPOIYKTY,
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aHAJTITUYHUX  OCOOJMBOCTEH  JETyCTaTopiB 1 BHUMOT  3aCTOCOBYBAHOI'O
CTaTUCTUYHOTO aHAII3y OTPUMAHUX PE3yJIbTaTiB.
B ocHOBIi opranosienTUYHOI OLIIHKU JIe)KATh TaKi METOIH:
- NOPIBHAILHOI OYIHKU,
- Memoo nimimie
- OanvbHOI OYIHKU,

JIITEPATYPA:
l.I'epacumoB  O.I. TexHoyorii 3aXUCTy HAaBKOJMIIHBOTO CEPEIOBUINA:
niapyunuk / Onecek. aepx. ekoior. yH-T. Ogeca: TEC, 2019.- 268 c.
2. Ilomosa H. B., Apcenbena JI. 0., Mucropa T. I'. KoaTpons sikocTi Ta 6e3meu-
HOCTI mpoaykuii ramysi: Kypc nekuiit ans crya. Hanpsamy 6.051701 "Xapuosi
TEXHOJIOTII Ta 1HXeHepis" aeH. Ta 3a04. popm Hard. -K.: HYXT, 2012.- 175 c.
3. KypsaraukoB B.B. EnextpoHHuil KOHCHEKT jekiii /TeXHOaorii KOHTPOJIIO
SKOCTI Xap4yoBoi Ta mpomucioBoi mpoxaykiii . Calt kadenpu 3aranabHOI Ta
teopetuyHoi ¢izuku OJEKY. URL: www.dptl2s.odeku.edu.ua

ITUTAHHA J[JIAT CAMOIIEPEBIPKH

1.*Ha3BiTh OCHOBH1 XIMIYHI METOAX KOHTPOJIIO SIKOCT1 Xap4yOBOi MPOAYKIIIi.
2. *I1lo Ha3uBalOTh OPraHOJECNTUYHUMHU METOIAMU ?
3. *Ski mMeTroaM NeXaTb B OCHOBI OPraHOJIEITUYHO! OIIHKHU SIKOCTI Xap4oBOi
IPOAYKIIi?
4. 11lo Ha3uBarOTH (IIFOOPECICHITIEI?
5. 1o Ha3uBarOTh hochopeciieHitien?
(*- muTaHHA AT caMOTIEPEBIPKH 0A30BUX PE3YNIbTATIB HABYAHHS -3HAHD, BMiHb, HABUYOK).
Tema 2.4 MeTasieBuii OpyXT Ta 3HEIIKO/?KEHHsI TBepPAMX MO0OYTOBHUX
BigxonaiB
MeranoOpyxT (MeTaneBwii JIOM) - 3arajbHa, 30ipHa Ha3Ba PI3HOTO

METAJIEBOr0 CMITTA (L0 MNPUHNUIM B HENPUIATHICTH METAJEBUX BHUPOOIB),
YTHIII30BaHOTO a00 mMepepoOIioBaHl y BTOPUHHOMY METATYPTIHHOMY ITHKJII.
Haifuacrime m0 MetanoOpyXTy BIIHOCATH CHEIladbHO 3i0paHe y BiABEICHUX
MICIISIX METaJIeBe CMITTS IS TIOIAJIBIIIOT TTepepoOKr ab0 yTHIII3aIlii.

MeTanoOpyXT MiApO3AUIAI0TE B OCHOBHOMY IO BUIY METally, SIKMM Mae
MEepEeBAKHUIN MPOILEHTHUN BMICT B CKJIaJl METaloOpyXTy, ab0 IepeBakHE
E€KOHOMIYHE 3HAYCHHS npu nepepoOiri METaJIOOPYXTY.

JIoM 1 B1IXO1 KOJILOPOBUX METANIB 1 CIUIABIB MOJISIOTh:
- 32 HallMEHyBaHHSAMHU METAJIIB;
- 10 (HI3UYHUM O3HAKaM - Ha KJIacH;
- 110 XIMIYHOMY CKJIaJly - Ha TPYIU 1 MapKH CIIJIaBiB;
- 110 TIOKA3HUKAMU SKOCTI - Ha COPTH.
BropunHi yopH1 MeTaIu TiAPO3AUIAIOTHCS:

- 110 3MICTOM BYTJICIIIO - Ha JIBa KJIACH;
- 110 HAsIBHOCTI JIETYIOUMX €JIEMEHTIB - Ha JIB1 KaTeropii;
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- 110 IOKa3HUKaMH SIKOCTI-Ha 28 BH/IB;
- 110 3MICTOM JIETYIOUHX €JIeMEHTIB-Ha 67 TpyIIL.
VY rocnonapchkiid AiSTIBHOCTI, TPOMHUCIOBOCTI Ta TOPTIBJl IIHUPOKO

BUKOPHUCTOBYIOTHCS JITEPHI TO3HAYCHHS BUIIB 1 TPy METAIO0pYXTY:
- HopHuii 1oM (JIOM YOPHUX METAJIIB);
- 3aJTi3HUM JIOM: CTPYXKKa, OKaJIMHA, BIIXOIW JINTBA, SIK1 BIAMpPAILIOBAIN TEPMIH
cityx0u BUpoOy;
- UyryHHU# JIOM: CTPY>KKa, BIIXOJH Ta 1H.;
- Hepxagirouwmii 1oM: BIZX01u METan000poOku, 6 / y BUpoOwu.
- KonbopoBwii 1om (JToM KOTHOPOBUX METAIIIB);

OCHOBHI CTUMYJIH 1 BHUTOIM MEPEepoOKH METajJo0pyXTy BCIX THIIIB:
- CKOpPOYCHHSI HaBaHTAXEHHS HAa POJOBHINA METANIIB (IO TEMEepilTHbOTO Yacy-
CUJILHO BUCHAXEHI);
- TIOJIIIIIIEHHS €KOJIOTTYHOT 00CTAaHOBKH;
- CKOpOYEHHS OOCATriB MajvBa JJIi OTPMMAHHS HAMBaXJIMBIIIMX METAJIB;
- 3MEHILICHHS PO3CIIOBAHHS 1 PO3MUJIEHHS METalIB B II100aJIbHOMY MacITaoi.

[Ipu nepepoO11i MeTaToOpyXTy OCHOBHUMHU 3aBJAHHSIMU €:
1. Parionasizaiiist mpoIieciB IEMOHTaXY METAIEBUX €JIEMEHTIB 00JIa{HaHHS 1
KOHCTPYKLIIH.
2. PexynbTHBaIlis MailaHYMKIB, SKI TPUBAIUNA 4YaC BUKOPUCTOBYIOTHCS AJIs
CKJIaJyBaHHS METATO0PYXTY.
3. MoxnuBo O1IbII TOBHUI MTPOLIEC IEPEPOOKU CTANIEBOr0 OPYXTy Ha MiHi-
METaTyprifHUX 3aBOJax.
4. 3HKEHHS BUTPAT Ha PUPOJTHA CUPOBUHA 1 PECYPCH, SIKI BAKOPUCTOBYIOTHCS
MIpH yTUJ13a1li OpyXTy YOPHUX METAIIB.

Jleno mo-1HIIOMY CKJIQIA€ThCS CUTYAIlisl 3 YTHII3aII€l0 OPYyXTY JESIKUX
KOJIbOPOBHUX METAJIiB.

Bce 11e moB'si3aHo K 3 BITHOCHUM HEJIOCKOHATICTIO JEMOHTAXy BY3JIB 1
nerajged, BUTOTOBJICHUX 3 KOJbOPOBUX METaJiB, TaK 1 3 MOCTIMHUM JedIluTOM
noAioHOTO cupoBUHHM. OAHOYACHO 1HTECHCHU(]IKYIOTHCS MPOIECH MEPEHECEHHS
NoAIOHUX BHPOOHUIITB TPOBIIHUMH CBITOBUMHU KOMITAHISIMM B KpaiHM Tak
3BAHOTO «TPETHOTO CBITY», HE MIKIYIOYHCH NP [ILOMY PO €KOJIOTIYHY YUCTOTY
IPOLIECIB.

JleMOHTaX HENpUIATHUX 0 MOJAJIBIIOI eKCIUTyaTallli MalluH 1 MEXaHi3MiB
BUKOHYETHCS TUTBKH 13 3aCTOCYBAaHHSAM O€3BIIXOTHUX TEXHOJOTIYHUX IPOIIECIB,
0 BUKJIIOYAE, 30KpEeMa, pi3aHHS Ta30KUCHEBOTO TOJYM'sl, & TAKOXXK MEXaHIuHY
pi3aHHs Ha MUJIAX, yTUIII3aLlisd CTPYKKHU MICHS K01 CKpYTHA.

TpancriopTyBanHs  po3i0paHMX METAJIOBIAXOAIB  BiAOYyBaeTbCsad 3
BUKOPHUCTAHHSAM €KOJIOTIYHO YHCTOTO TPAHCTIOPTY - 3ali3HUYHHM ab0 BOTHUM
HUTXaMH.

B OpeckkoMy MOpPCHKOMY TIOPTY HEIIOJABHO BHSBWIIM JDKEpena
pamioaKTUBHOCTI B JBOX KOHTeWHepax, noctaBieHux 3 OAE. Ilpo me
MoBiJIoMUJIa TIpec-ciayk0a JlepkaBHOi 1HCHEKIIT SepHOTO PEeryJrOBaHHS.
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3riIHO 3 OBIJOMJICHHSM, B KOHTEMHEpax 3HaXOAMBCS BaHTaX OPyXTy MarHio,
SKUU aJpecyBaBCs OJHOMY 3 VKpaiHCbKuUX mianpueMcTB. [IpuumHoro
3aTpUMAaHHS CTajo CIpallbOBYBaHHS TMOPTaJIbHOI CHUCTEMH pajialiifHOro
KOHTpOItO «SIHTap».JIUCTaHIIIMHUN CHEKTPOMETPUYHUN aHaji3 BHUSIBUB, IO
NEPEBUIICHHS! TMOTY>KHOCTI €KCHO3UIIINHOT J03M OOYMOBJIEHO HAsIBHICTIO
panionykmiaiB 226Ra, sKi MICTSITbCSI B HEBCTAHOBJIEHHUX O00'€KTax ycepeauHi
KOHTeIHepiB. JIOKyMEHTH, 110 MiATBEPIKYIOTh 3aKOHHICTh HASIBHOCTI y BaHTaX1
(OpyxTi MarHir0) pajaiOaKTUBHUX MaTepialliB, HaJlaHi HE Oyiu », - CKa3aHO B
noBiiomienHi. Ilpo me mnoBimommia mpec-ciyx0a JlepxaBHOT 1HCHEKIIIl
SJIEPHOTO PETYIIOBAHHS.

JIITEPATYPA
1.I'epacumoB  O.I. TexHosorii 3aXxuCTy HaBKOJIMIIIHHOTO CEPEIOBHUIIA:
niapyunuk / OnpecbK. aepxk. exosor. yH-T. Oneca: TEC, 2019.- 268 c.
2. ITonora H. B., Apcenbena JI. 1O., Muctopa T. I'. KonTposb sikocTi Ta Oe3mney-
HOCTI mponykiii ramy3i: Kypc nekmiit as crya. Hanpsmy 6.051701 "Xap4osi
TEXHOJIOTII Ta 1HXeHepisn" aeH. Ta 3a04. popm Hary. -K.: HYXT, 2012.- 175 c.
3. KypsartaukoB B.B. EnexTtpoHHuii KOHCHEKT Jjekiii /TexXHOaorii KOHTPOJIIO
SKOCTI Xap4yoBoi Ta mpomucioBoi mpoxaykiii . Calt kadenpu 3aranapbHOi Ta
teopetuunoi ¢izuku OJEKY. URL: www.dptl2s.odeku.edu.ua

ITUTAHHA J[JIAI CAMOIIEPEBIPKH

1.* o o3Ha4yae MeTamoOpyXT (METaNICBHil JIOM)?
2. *I1lo Haifuacrimie BiTHOCATh 10 METaI00PYyXTy?
3. SIk mipo3AUIsAI0Th BTOPUHHI YOPHI MEeTamu?

4. SIxi ocCHOBHI 3aBHaHHS IEPEPOOKU METATOOPYXTY?
(*- muTaHHS Ui CaMOTEPEBIpKM 0a30BHUX pE3y/bTaTiB HaBUYaHHA -3HAaHb, BMiHb, HAaBHYOK).

3M-II1. IToBYaHHS 10 NOCJII0BHOMY BUBYECHHIO IPAKTHYHOI0 MOYJISI
3M-II1.
IIpakTu4Hi 3aHATTSH
Tema 3.1.1 OuinoBaHHs 0e3MEYHOCTI i BIAMOBIIHOCTI Xap40BOi MPOAYKIIil,
a TAKO0K, TEXHOJIOTIH Ta TEXHOJOTTYHOr0 00J1aITHAHHS JAiI0YUM CTAHJIAPTAM.

Cucrema KOHTPOJIO SIKOCTI MPOIYKIli € CYKYMHICTIO B3a€MO3B’SI3aHUX
00’€KTIB 1 CYO’€KTIB KOHTPOJIIO, BHUJIIB, METOIIB 1 3ac00iB OIIIHKH SIKOCTI
BUPOOIB 1 MpoiIaKTUKK Opaky Ha PI3HUX €Tarax KUTTEBOTO IUKITY MIPOAYKIIIT 1
PIBHSIX YIPABIIHHSA SKICTIO.

Jis po3yMiHHSL Ii€]l CHCTEMH CTYACHTaM Ha MPAKTUYHUX 3aHATTAX
NOTPIOHO HAlaTH MEBHI CXEMH, SKI MOJETIOIOTh MPOIEC OIIHKUA SKOCTI HOBOI
MPOTYKITIi.

EdekTuBHa cucTemMa KOHTPOIIIO SKOCTI MPOIYKIIT T03BOJISE 31MCHIOBATH
CBOE€YACHY 1 IIUIECHIPSIMOBAaHY [III0 Ha pIBEHb SKOCTI MPOAYKIi, IO
BUITYCKAETHCSI, MOMEPEHKATH BCUISKI HEJOMIKH 1 3001 B poOOTI, 3a0e3neuyBaTu
iX ormepaTWBHE BUSBJIICHHS 1 JTIKBIIAINIO 3 HAWMEHIIIMMHA BUTPATaMU PECYPCIB.
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CuctemMa KOHTPOJIIO SIKOCTI TTPOTYKIIiT

Cy0’exTHn Buau Etanu Iepapxiuni Enementu
CUCTEMU TEXHIYHOTO KUTTEBOTO PIBHI CUCTEMH | CUCTEMH
KOHTPOJTIO LUKITY
MPOJTYKITI{

OO6'eKTH TEXHIYHOTO KOHTPOJTIO

Yeci 00’€KTM  TEXHIYHOTO KOHTPOJIO SIKOCTI TICHO TIOB’S3aHi 3
KOHTPOJIbOBAHUMH €TallaMH KUTTEBOTO ITUKITY TTPOTYKITii.

IpakTuune 3aBaanHs: 1. CkjacTu BIacHy MoJeNIb TEXHOJOTIi Ta
CHUCTEMH KOHTPOJIO SIKOCTI MPOJYKIIi, BPaxOBYIOUM MPEACTABICHI OCHOBHI
00’€KTH TEXHIYHOTO KOHTPOJIIO SAKOCTI, 10 AKUX BXOJISTh:

« METOJHU po3po61<1/1 1 3MICTy CTaHJApPTIB, TEXHIYHUX YMOB, KOHCTPYKTOPCHKOI,
TEXHOJIOT1YHO1 1 1HIIIOT HOPMATUBHO-TEXHIYHOI TOKYMEHTAIIIi, pernaMeHTy}oqm
IpoIEeCH pOo3poOKH, BHUPOOHHUIITBA, TMOBEPHEHHS, EKCIUTyaTalii 1 PEMOHTY
Bupo6iB (I);

« IKICTh CHPOBHHHM, MaTepiajiB, HaniBhaOpuKaTiB, 3ar0TIBEIb 1 KOMIIEKTYHOYHX
BUPOOIB, 110 OTPUMYIOThCS 10 Koornepartii (11);

« SIKICTh CUPOBHHH, MaTepiajiB, HamiB(}aOpuKaTiB, 3aroTiBEIb 1 KOMIUIEKTYIOUNX
BUpO0OiB BitacHoro BupooHuirea (I1);

 TEXHIYHUN PIBEHb 1 CTAaH BUKOPHCTOBYBAHOTO OOJIQAHAHHS, TEXHOJOTTYHOTO
OCHAIIICHHS 1 IHCTPYMEHTY, MPOTPECUBHICTh TexHOoJIOT1T (IV);

« kBamidikamiiHUKA  piBeHb BUKOHABIIB TEXHOJOTIYHMX  oOIepamii 1
ynpasiiHcbKoro amapary (V);

« TEXHOJIOT1YHA JUCIMILUIIHA Y BUPOOHUITBI 1 sIKICTh Tpatii mpamorodnx (VI);

« METOJIM TEXHIYHOT'O KOHTPOJIIO 1 BUIIPOOYBaHb MPOAYKIii, HASIBHICTh, TEXHIYHI
MOJKJIMBOCTI 1 CTaH KOHTPOJIBHO-BUMIPIOBAJIbHUX MPUIIA/IIB, IPUCTOCYBAHb 1
iHcTpymenty (VII);

* IKICTb JIETAJICH, IO BUTOTOBJISIIOTHCS, BY3JIIB, CKJIAIaTbHUX OJUHUIIH 1 TOTOBOT
npoaykiii (VIII);

« AKICTh YIIAKOBKH 1 TapH, 3aC001B 1 MpaBUJI CKJIayBaHHsI, 30epiraHHs 1
TpaHcnopTyBanHs BUpoOiB (I1X);

- IpaBUJIa €KCILTyaTallli, TEXHIYHOrO0 00CIYyrOBYBAaHHS 1 JIarHOCTHKU BUPOOIB
CIIOKUBaYaMH, iX 1oTpuManHs (X);

« AKICTh PEMOHTY 1 BIIHOBJICHHSI 3HOILIEHUX JI€TaJieH, BY3JIiB 1 BUPOOIB B LIJIOMY,
SKICTh 3anmacHuX yactuH (XI);

[Ipuknagun Mojeneil cUCTeMH KOHTPOJIIO SIKOCTI MPOAYKINT HaBEJEHI Y
miteparypi [2].

IpakTuune 3aBaanHsi: 2. OLIHUTH Yac €TalliB >KUTTEBOTO IHUKITY
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Xap4oBOi MPOAYKINi 3 BpaXyBaHHSAM ii TPAHCIOPTYBaHHS Ta JIOTICTUKH (puoa,
MOJIOKO, MacJjo, 0BOYi, (GPYKTH), HAJIATU MOJIEIb JIOTICTHKHU.

JIITEPATYPA
1.I'epacumoB  O.I. TexHosorii 3aXxuCTy HaBKOJIMIIHHOTO CEPEIOBHUIIA:
niapydnuk / OpecbKor. naepx. ekojor. yH-T. Oneca: TEC, 2019.- 268 c.
2. TlonoBa H. B., ApcenbeBa JI. }O., Muciopa T. I'. Kontponsr sikocTti Ta
oe3neunocTi mpoxykiii ramysi: Kype nekuit ans crya. Hampsmy 6.051701
"XapuoBi TexHOJIOTIi Ta iHXKeHepis" neH. Ta 3ao04. ¢opm Hapu. -K.: HYXT,
2012.- 175 c.
3. Hopmu pamiariiinoi 6e3nexku Yipainu (HPBY-97): [lepxaBHi ririeHiuH1
HopMmatuBu. — K. : Bignin [loxirpagii YkpaiHChKOTO LIEHTPY
nepxkcanenianariasaay MO3 Ykpainu, 1997. — 121 c.
4. NaBunenko B. M. Pamio6ionoris / B.M. [laBunenko — Mukoiais: Buaas.
MJIAY, 2011. —265 c.

IIUTAHHA J[JIA CAMOIIEPEBIPKU

1. Yum € cucteMa KOHTPOJITIO SIKOCTI TIPOYKITii?
2. Ha3BiTh BUM TEXHIYHOTO KOHTPOJIIO.

3. HaBeniTh npukiaan OCHOBHUX 00’ €KTIB TEXHIYHOTO KOHTPOJIIO SIKOCTI.
(*- muTaHHS Ui CaMOTIEPEBIpKM 0a30BUX pE3y/bTaTiB HaBUaHHA -3HaHb, BMiHb, HAaBHYOK).

Tema 3.1.2 BuBYeHHsI Jep:KaBHUX | MIKHApOJHHX HOPMATHBIB Ta
cTaHAapTiB. BUBYeHHSI HOPM Ta NPAaBWJ NOBOJKEHHSI 3 PalioaKTHBHO
3a0pyIHEeHMMH TPOAYKTAMH 3TiJHO HOPM HPBY-97 T1a oCHOBHHX
CAHITAPHUX MPABWJL.

CyyacHe HOpPMYBaHHsI 10HI3yIOUOT'O BHUIIPOMIHIOBaHHS IPYHTYETbCS Ha
Teopii, JiHIAHOT 3anexHocTi "mo3a-edekt", mpuiHarii MKP3 y 1958 pomi
3TIHO 3 SKOK OyAb-fKi HaWHE3HAYHIIIl ONPOMIHEHHS MOXYTh BHUKJIUKATH
HeOa)kaHl TeHeTHYH1 HACTIAKH, MPUYOMY WMOBIPHICTh TAKUX HACHIAKIB MPSAMO
MPOTIOPIIiitHA T031.

3rimao Hopm HPBY-97 Ta ocHOBHUX caHITapHUX MPaBUIL:
1.BcranoBneni piBHi Aiil *IIIIJ] (MOTY>XHICTP MOIJIMHEHOI B MOBITPI J103M)
raMma-BUIIPOMIHIOBAaHHS B MOBITpPI B OyAMHKaxX Ta MPUMIIICHHAX c(opmoBaHa
3a paxyHOK aKTHUBHOCTI MPUPOIHUX pAOiOHYKNIOi6, BKIIOUAOYUA HPUPOOHULL
paodiayivinui ¢oH.

2. TIIH BcepeawHi mnpuMmilieHb OyaiBeIb Ta CHOPYA, SAKI IPOCKTYIOThCS,
OyaylOTbCcsI Ta  PEKOHCTPYIOIOTBCSA JUISl  eKCIUlyaTamii 3  MOCTIHHUM
nepeOyBaHHIM JroAcH \ pisens Oiti ctanoButh 4.4 HIp ¢’ (30 MkP-rog™),
BKJTFOYAIOUM KOMITOHEHTY BiJl IPUPOJAHOTO (POHOBOTO OMPOMIHEHHS.

3. IIIJI BcepeauHi mpuMIllleHb OyAiBENb Ta CIOPYA, 5Kl €KCILTyaTyHThCS 3
NOCTIHHUM TiepeOyBaHHIM JIIOACH, pisens Oili craHoBuTh 7,3 HIPp-c' (50
MKP'Ton '), BKIIFOUarOUM KOMIIOHEHTY Bill npuUpooOH020 padiayiiino2o ¢oHy, 3a
BUKJTFOYCHHSIM JIUTSYUX. CAHATOPHO-KYPOPTHUX Ta O03/I0POBUYO-JIKYBATBHHUX
3aKJIaIB JI€ pisers Oitl BimnoBigae 1m.8.6.2.(0)
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CepenHbpopiuHa €KBiBaJeHTHA piBHOBakHa 00'emMHa akTUBHICTH (EPOA)
130TOIIIB paJIOHy B TIOBITP1 OyAiBEIIb:
(a2) B npumimenusax Oy/iBesb Ta CIOPY/I, sIKi OyAYIOThCS Ta PEKOHCTPYIOIOTHCS
JUIS.  eKCIUTyaTalii 3 TMOCTIMHUM mnepeOyBaHHSAM JIIOACH, pisensb Oiti 1S
cepenupopiunoi EPOA  pamony-222 B moBiTpi craHOBHTH 50 Br/M’.
cepenubopiunoi EPOA pasony-220 (topory)-30 Br/M’.
(0) Pisenv oiti nns cepenupopiuHoi EPOA panony-222 B 30HI AMXaHHS B
MOBITPI MPUMIIIEHbB, 5Kl €KCILUTyaTyIOThCS 3 MOCTIHHUM IepeOyBaHHAM JIoei
cranoButh 100 Br/M® * a mus EPOA pamony-220 (Topony) - 6 Bx/m’. 3a
BUKJTFOYCHHSIM JIUTSYAX CAHATOPHO-KYPOPTHHX Ta O3J0POBUO-TIKYBATHHUX
3aKJIaJiB, TPUMIIICHHS JUTSIYAX 3aKJIajiB, CAHATOPHO-KYpOPTHUX Ta
JIKYBaJIbHO-03/10POBYHX.
(B) Axmuro cepeanbopiuny cymapny EPOA panony-222 ta pamony-220. micis
IIPOBEICHHS MTPOTUPAJOHOBHUX 3aXOJ[IB HEMOXKJIUBO 3HU3UTH HUXK4e piBHA 400
Br/M® (pisens Oiti 6e3yMO6HO 6UNPABOAH020 6MPYuAHHs), TO TPHIHATTS
pIIIEHHS] TIPO TMOJAIbII Jii HAJEXKUTh BIJIMOBIIHUM JIEPKABHUM OpraHam,
MOPSJIOK AKUX PETJIAMEHTYETHCS OKPEMUM JJOKYMEHTOM.

IIpakTU4He 32aBIAHHS:

3aBaannsa 1. Kopucryrouuce Hopmamu HPBY-97 Ta merogom nozoBux
Koe(bluleHnB 3HAWTH PiBHI Aid 11s TPUPOJIHHX pPamiOHYKIIIIB Ta 03U
BI/IHpOMlHIOBaHH}I JUIs - JIOpOCIINX 1 JiTed, W0 JUXalTh TMOBITPSAM ¥y
IPUMIIICHHSIX 3 piBHEM Jiif 1o 1. (a), (0), (B).

3apnanns 2. Kopucryrouuce Hopmamu HPBY-97  3naiitu nutomy
AKMUBHiCMb TIPUPOTHUX padioHYKIOI8 Y MIHEpATbHUX TI0OpUBAX.
(a) Jns nobpuB (TpaHyIbOBAaHMX) pigeHb Oili 3HAUTU CYMY IHTOMHX
aKTUBHOCTEH ypaHy Ta Topito-232 - (1,9 kbk/kr):
(6) st noGpuB (HerpaHyJbOBaHUX) -7

3aBaanns 3. BuzHaunTH €KBiBaJCHTHY 03y 7S JOPOCIHX 1 AITEH, SKIIO B
aTMoc(epHOMY TIOBITpi Oyja 3apeectpoBaHa 00’emMHa akTuBHICTH 100 Bbr/m’.
Yac nepeOyBaHHsI B 30H1 JI0piBHIOE 1 100Yy.

JIITEPATYPA
l.I'epacumoB  O.I. TexHomorii 3axUCTy HAaBKOJMIIHBOTO CEPEIOBUINA:
niapy4nuk / Onecekor. aepx. ekojor. yH-T. Ogeca: TEC, 2019.- 268 c.
2. Tlonoa H. B., ApcenbeBa JI. }0., Muciopa T. I'. Kontpons sikocTti Ta
oe3neuHocTi mpoxykiii ramysi: Kype nekuit ans crya. Hampsmy 6.051701
"XapuoBi TexHOJIOTIi Ta iHXKeHepis" neH. Ta 3ao04. ¢opm Hapu. -K.: HYXT,
2012.- 175 c.

27



3. KypsatauxoB B.B. Metoaquuni BkaziBku g0 CPC 3 gucuuruiiHu
“Panmioexosoris’” JJ1sl CTYIEHTIB 3-10 Kypcy AeHHOi ¢dopmu HaBuyaHHs. — Opeca:
OJIEKY, 2007. - 44 c. ykp. MOBa.

4. Hopwmu pamianiinoi 6e3nexku Ykpainu (HPbY-97): JlepkaBHi ririeHiuH1
HopmatuBu. — K. : Bigain [onirpadii Ykpaincbkoro neHTpy
nepxkcanemnianaraaay MO3 Ykpainu, 1997. — 121 c.

5. KypstaukoB B.B., CmiBak A.S., Kitbsa A.M. 30ipHUK METOIUYHUX BKa31BOK
70 J1abopaTopHUX POOIT 3 AUCHUIUIIHKA ,,Di3WYHI OCHOBH pajioMeTpii Ta
JO3UMETPIi JyIsl  CTYIEeHTIB 4-r0  Kypcy JE€HHOi (QOopMH HaBYaHHS 3a
crenianbHICTIO «EKOJorist Ta 0XOpOHa HABKOJIMIIIHBOTO cepeloBuiay. - Oneca:
OJIEKY, 2008p., 33 c. ykp. MOBa

IIUTAHHA J[JIA CAMOIIEPEBIPKU
1. *[o 3rimzao HOpM HPBY-97 Ta OCHOBHMX CaHITapHHUX MPaBUJI HA3UBAIOThH
pIBHAMHU JTiiA?
2. YoMy [OpIBHIOE CEpEeAHbOPIUHA EKBIBAJIEHTHA pPIBHOBa)XHA 00'eMHa
aktuBHICTH (EPOA) i30TOMmIB pagoHy B MOBITP1 Oy/1iBENIH?
3. Mxi piBai mii (IITIJ] -mOTyXHICTh TOTJIMHEHOI B MOBITP1 J103M) raMma-
BUMPOMIHIOBaHHS B MOBITP1 B OyAMHKAaX Ta MPUMIIICHHSX ?
(*- muTaHHS Ui CaMOTEPEBIpKM 0a30BUX pE3yJbTaTiB HaBUaHHA -3HaHb, BMiHb, HAaBHYOK).

Tema 3.1.3 BuBYeHHS KJIbKICHMX XapaKTePUCTHK BMICTy Ta PO3MOJLILY
PAAIOHYKJIIIB y NPOAYKTAX XaPY0BOI TA MPOMUCI0BOI NPOAYKIil

IIporiecu mepeHOCy pamiOHYKIIIAIB, IO IOB’sI3aHI 3 MIrpamiero ix B
6iocdepl BU3HAYAIOTH iX MEpepo3noaAit y 0iocdepi 1 BpelTi pemT B MPoayKTax
cnokuBanHsA. Ili mpomecm He € mpocTuMU. BOHU OMUCYIOTBHCS PI3HUMHU
MOJICTISIMH, SIKI TaKO)K HE MOXKHA Ha3BaTH MPOCTHMMH. MaTemMaTHuHI MOJeri
MICTSTh B COO1 HENHIWHOCTI, 110 TaKOX HE CIpolnye 3agady. Taki 3amadi €
3aralbHAMH TUIIOBUMH 3a/JadyaMu eKoJIoTiuyHoi (izuku. B Toil ke dWac mu
MOXEMO BHUAUIMTH OKpeMl (Di3U4HI fBHILA, 110 BIUIMBAIOTH HA BMICT Ta Ha
NEepepo3nOaT  PATIOHYKIIIIB Yy MPOAYKTaX XapuoBOi Ta MPOMHUCIOBOI
OPOIYKITii, 1, 3aJUINAIOYUCh y paMKaxX HaIoi MUCIMIUIIHHA, CIPOOyBaTH iX
pO3paxyBaTy.

IIpakTu4YHe 3aBJaHHA - PO3B’SI3aHHS 3a/1a4

3anaua 1. Po3paxyBaTu akTUBHICTh BOJIM Ha BIJICTaHI X=5 KM BiJ MICIISl BUKHTY
3MYJICHOT'O PaJIIOHYKJI/Ia B PIUKY. AKTUBHICTh PaIIOHYKJI1JIa HA MICI[I BUKHY
nopiBHoe 500 bx/n. lIBuakicts piukun U=0,5 M/c. KoncTanTa ocamxeHHs
qacTUHOK b=5-10"¢”', KoHCTaHTa po3mamzy A=10"c"

3apava 2. BuzHauut mUTOMY aKTUBHICTB 130TOMIB g,bK/KT 11€3110 137 32
JaHUMH TIep1oly WOT0 HamiBpO3MmaLy, ikuil 1opiBHIOE 30 pOKiB

3anaua 3. Pagmiariiitae 3a0pyTHEHHS MOJIOKA BiIMOBIIa€ 00’ €MHINA aKTHBHOCTI
Av=370 bx/n. Po3paxyBatu piuHy ekBiBaJeHTHY 103y Ht Ha opranizm nopocnioi
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JIIOJTUHM, SIKIIIO 00’ €M CITOKUBaAHHS MoJioka ckiaaae 0,5 i1 Ha 100y 1 06’ eMHa
aKTUBHICTh MOTO 30€pIraeThCs Ha MPOTA31 POKY.

JIITEPATYPA
1.I'epacumoB  O.I. TexHosorii 3aXxuCTy HaBKOJIMIIHHOTO CEPEIOBHUIIA:
niapydnuk / OpecbKor. naepx. ekojor. yH-T. Oneca: TEC, 2019.- 268 c.
2. TlonoBa H. B., ApcenbeBa JI. }O., Muciopa T. I'. Kontponsr sikocTti Ta
oe3neunocTi mpoxykiii ramysi: Kype nekuit ans crya. Hampsmy 6.051701
"XapuoBi TexHOJIOTIi Ta iHXKeHepis" neH. Ta 3ao04. ¢opm Hapu. -K.: HYXT,
2012.- 175 c.
3. KypsatauxoB B.B. Metognuni BkaziBku g0 CPC 3 aucruruniam
“Pamioexonoris’” AJisi CTyACHTIB 3-TO Kypcy JeHHOoi (opmu HaBuaHHs. — Opeca:
OIEKY, 2007. - 44 c. ykp. MOBa.
4. Hopmu pamiariitnoi 6e3nexu Ykpainu (HPBY-97): JlepxaBHi ririeHiuni
HopmatuBu. — K. : Bigain [onirpadii Ykpaincekoro neHTpy
nepxkcanenianariasany MO3 Ykpainu, 1997. — 121 c.
5. Kypstaukos B.B., CmiBak A.4., Kinbssa A.M. 30ipHUK METOTUIHUX BKa31BOK
no0 nabopaTopHuUX poOIT 3 aucnuIUiiHg ,,DI3WYHI OCHOBU PpamioMeTpii Ta
JNO3UMETPIi JyIsl  CTYIEHTIB 4-r0  Kypcy JEeHHOi (QOopMH HaBYaHHS 3a
crenianbHICTIO «EKOJIorist Ta 0XOpOHA HABKOJIMIIIHBOTO cepeloBuiay. - Oneca:
OJIEKY, 2008p., 33 c. ykp. MoBa
6. Kypstauko B.B., KinbsH MeToanuHi BKa3iBKH 10 Ja0OpaTOpHUX PoOOIT 3
nucuuiuniag - “Pagioexosoris™ mis  CTyAEHTIB 3-TO Kypcy o4HOI dopmu
HaBYaHHsA 3a cHemianbHicTIO ''Exonoris Ta OXOpoHa HABKOJUIIHHOTO
cepenosuia’’. — Oneca: OAEKY, 35 c. ykp. MoBa.

THIUTAHHA J[JIA CAMOIIEPEBIPKHU
1. *$kuif 3MICT Ma€e METO J1030BUX KOE(IIIEHTIB?
2. *Yum BU3HAYAETHCA MEPEPO3NOILT PAIIOHYKIIAIB B MPOAYKTAX CIIOKUBAHHS?
3.* Slka mo3a BUMPOMIHIOBAHHS Ha3MBAETHCS €KBIBAJICHTHOIO?
4. *SIxi nursixu Mirpariii pagioHyKiIiAiB B 6iocdepi?
(*- muTaHHA I caMOTIEPEBipKU 0a30BUX PE3YIIBTATIB HABYAHHSI -3HAHD, BMiHb, HABUYOK).

Tema 3.1.4 @i3uuHi MeTOAM KOHTPOJI HAKOCTI mpoaykuii. Meroau
CHEKTPOCKOMii PpagioHyKJIiAIB Yy KOHTPOJIi AIKOCTi Xap4yoBoi Ta
NPOMHUCI0BOI mpoaykuii. 'aMmma-cnekrpoMerpis (BipTryanbHa jgadoparTopis
T'AMMAUJIAB)

CrekTpoMeTp 10HI3YIOUOTO BHUIPOMIHIOBaHHS - L€ Mpuiaa, 3a
JIOTIOMOTOI0 SIKOTO MO’KHA BU3HAYUTH €HEPreTUYHHN abo Oyab-sSKul 1HIIUN
(Hampukiaax  po3mOALT  IMOYJbCIB 32  4YacoM) CHEKTpP  10HI3YIOUOTO
BUMPOMIHIOBaHHS. 3HAIOYM CIHEKTP 10HI3yIOUOr0 BHUIIPOMIHIOBAHHS, MOKHA
BU3HAYUTU DPAJIOHYKIIAU, SIKUM BiH HAJICXKHTh 1 iX KOHIEHTpalito. Y CKjIaja
raMMa-ClieKTpOMEeTpa BXOJAUTh JETEKTOpP TaMMa-BUIIPOMIHIOBAHHS, SKHUN
NEPEeTBOPIOE CIIEKTP TaMMa-BUIIPOMIHIOBAaHHS B CIEKTP aMIUIITYA IMITYJIbCiB
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HaIpyTH, 1 aHAII3aTOP IMITYJIbCIB.

[Iporpamuauii komriekc Gammalab, npu3HaueHuit il MOJIETIOBAHHS B
peallbHOMY 4Yacl amapaTypHUX TraMMa-CIeKTpPIB HaIiBIPOBITHUKOBUX Ta
CUMHTWISIIMHUX JETEKTOPIB i Yac BUMIPIOBaHb IIMPOKOIrO Kojia JHKeped,
JOBUIBHOI MPOCTOPOBOi KOH(Iryparii Ta paaioHyKIiTHOTO CKIaIy.

IIpakTHYHe 3aBAAHHS:

3aBaannsa 1. BusHaunTy akTUBHICTH IPOOH XapyOBOi MPOIYKIIiT, SIKIIO
BijloMa Tutonia GOTOIiKa TOBHOTO TIOTJIMHAHHS TaMMa-crieKTpoMeTpa S (iM11/c),
110 BIANOBIAa€ y-kBaHTaM 3 eHepriero E (1). Yac ekcrosullii cnekTpa no 1e3ito-
137 - 20c.

3aBaaHus 2.

3HalTH eHepreTuyHe po3auieHHs crnektpomerpa 1o Cs-137, skiio
B1JIOMO, 1110 IIMPHHA (POTOIIKY Ha MOJOBUHI HOro BUCOTH JopiBHIOE 13 keB

JIITEPATYPA
1.I'epacumoB  O.I. TexHosorii 3aXxuCTy HaBKOJIMIIIHHOTO CEPEIOBHUIIA:
niapyunuk / OpecbKor. nepx. ekojor. yH-T. Oneca: TEC, 2019.- 268 c.
2. TlomoBa H. B., ApcenbeBa JI. 0., Muctwopa T. I'. Konrpons sikocti Ta
oesneuHocTi mpoaykii ramysi: Kypc nekumiid mis cryn. Hanpsmy 6.051701
"XapuoBi TexHOJIOTIi Ta iHXKeHepis" neH. Ta 3ao4. ¢opm Hapu. -K.: HYXT,
2012.- 175 c.

3. Kypsaruukos B.B., Ciisak A.., Kinbsa A M. 306ipHEK METOAUYHUX BKa31BOK JI0
71a00paTOpHUX POOIT 3 TUCUMILTIHU ,,DI3UUHI OCHOBU paioMeTpii Ta T03UMETpii” IIs
CTYJICHTIB 4-T0 KypCy IeHHOI (JopMHU HaBUAHHS 3a CcHelianbHICTIO «EKooris Ta oXxopoHa
HaBKOJUIIHBbOTO cepeaouiay. - Oneca: OJEKY, 2008p., 33 c. ykp. MoBa

4. KypsaraukoB B.B., KinbssH MeTtoaundni Bka3iBKu 10 JabOpaTOpHUX pOOIT 3
muctumiing - “Pamgioexonoris” nans CTyIEHTIB 3-TO Kypcy O4HOiI ¢opmu
HaBYaHHS 3a cremiaidpHicTI0O 'Exonoriss Ta OXOpoHa HABKOJHUIIHBOTO
cepenouma’’. — Opneca: OAEKY, 35 c. ykp. moBa.

ITUTAHHA J[JII CAMOIIEPEBIPKH
1.*Yum BIAPI3HIETBCSA amapaTypHHUM CIEKTP IMIYJbCIB BiJl €HEPreTUYHOIO
CIIEKTpa SICPHUX YACTUHOK ?
2.*I11o onucye PpyHKIIIS BIATYKY ?
3.*I1o Ha3UBa€ETHCA YYTIIMBICTIO TaMMa-CIIEKTpoOMeTpa ?
4. *[1lo Ha3UBAETHCSI CHEPTETUIHUM PO3ALICHHSIM raMMa-crieKTpomerpa ?
5.*Sx Bu3HauaeThcs "MepTBUA" yac mpuiany ?
6.*11o sBNsie COOOI0 KaHAII aMILIITYyTHOTO aHajizaropa ?
7. %51 QyHKLI] BUKOHYE OJHOKAHAIBHUHN aMIUTITYITHUN aHai3aTop ?
8.*CKLUIbKU KaHAJIB MICTATh B CO01 CydyacHi OaraTrokaHajibHI aHaIi3aTopu ?

9.51k1 GyHKIIIT BUKOHY€E aHAJIOTOBUM IIU(PPOBUI IEPETBOPIOBAY ?
(*- muTaHHA U1 caMONepeBipKH 0a30BHX pe3yNbTaTiB HAaBYAHHS -3HaHb, BMiHb, HABUYOK).
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4. MIUTAHHA 10 3AXOJIB ITIOTOYHOI'O, IIICYMKOBOI'O
TA CEMECTPOBOI'O KOHTPOJIIO

TecToBi 3aBIaHHS 10 MOYJIbHOI KOHTPOJbHOI poooTn MmoxyJast 3M-JI1

1.* I1lo Ha3uBaEeTHCS MPOAYKIIIEIO?

Jimepamypa: [1]- ¢.212; [2]- c.6; [3]-nexyial.

2. *Ilo o3Ha4ae saxicmob NPOOYyKYii?

Jlimepamypa: [1]- ¢.212; [2]- c.6; [3]-nexyial.

3. *5Iki 0cOOIMBOCTI Ma€ cUCTEMa KOHTPOJIIO SIKOCT1 XapuOBUX MTPOTYKTIB?
Jimepamypa: [1]- ¢.212; [2]- c.6; [3]-nexyial.

4. *Sxux BHUMIpIOBaHb NOTpeOye paiialiiiHUil KOHTPOJb SKOCTI Xap4OBUX
IPOAYKTIB?

Jimepamypa: (1]- ¢.213; [2]- ¢.59, 101; [3]-nexyial.

5. Slxi3aranbHi TIICUCTEMH BIIHOCATH JIO OCHOBHHX CJIEMCHTIB CHCTEMH
KOHTPOJIIO SKOCTI MPOTyKIIii?

Jimepamypa:[2]- ¢.22; [3]-nexyia3.

6. SIxi QyHKIIT KOHTPOJIIO BUKOHYE T1JICUCTEMA TIJIaHyBaHHS?

Jlimepamypa:[2]- ¢.22; [3]-rexyia3.

7. SIx1 yHKITIT KOHTPOJIIO BUKOHYE T1JICUCTEMA 1HCTIEKIIHOTO KOHTPOJTIO?
Jimepamypa:[2]- ¢.22; [3]-rexyia3.

8. Ski  QyHKUII KOHTPOJIO BHUKOHYE IIJCUCTEMa CTUMYJIOBAaHHS 1
BIIIIOBITAJIBHOCT?

Jlimepamypa:[2]- ¢.22; [3]-nexyia3.

10. Ha3BiTh OCHOBH1 BUJIU TEXHIYHOT'O KOHTPOJIIO.

Jimepamypa: [2]- c¢.19; [3]-nexyin2.

11. Konu 3a1iicHIOETHCSI BUOIPKOBUI KOHTPOJIb?

Jlimepamypa: [2]- ¢.20; [3]-rexyia2.

12.Ha3BiTh BUAM KOHTPOJIBHUX OMEpaIliii:

Jimepamypa: [2]- c¢.19; [3]-nexyin2.

13. Konu 3aCTOCOBYETBCS CYLITBHUNA KOHTPOJIb, 110 BUKOHYETHCS TIPU TOBHOMY
(100%-0oMy) OXOIJIEHH] POAYKIIIi?

Jimepamypa:; [2]- ¢.20; [3]-nexyis2.

14. 11lo Ha3KUBa€THCA CTOPOHHIMU PEUOBUHAMH Y XapUOBIH MPOTYKIi?
Jlimepamypa:, [2]- c.41-44; [3]-nexyiad.

15. SIx Ha3UBaOTh PEUOBHHHU, 110 YUHATH TOKCHUKOJIOTIUHY 200 010JI0TIUHY 10
Ha OpraHi3M JIFOIUHU?

Jimepamypa:; [2]- c. 41-44; [3]-nexyisd.

16. I1{o HA3UBAIOTh crneyianbHO OOOAHUMU PEUOBUHAMU?

Jimepamypa:, [2]- c. 41-44; [3]-nexyind.

17. lllo Ha3uBaKOTh MYyTAareHHOIO JI1€10 PEYOBHUH?

Jimepamypa:; [2]- c. 41-44; [3]-nexyiad.

18.11lo Ha3UBAIOTh anepeeHHow i€ PEYOBUH?
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Jimepamypa:; [2]- c. 41-44; [3]-nexyiad.

19.111o Ha3MBaOTh KaHYepO2eHHOIO TIEI0 PEUOBUH?
Jlimepamypa:, [2]- ¢.20; [3]-nexyiad.

20.I1o o3Hayae gomyctuma g000Ba j103a?

Jlimepamypa:; [2]- c. 41-44; [3]-nexyind.

21. llo o3Havae gomyctuMe 1000BE CIIOKUBAHHS?
Jimepamypa:; [2]- c. 41-44; [3]-nexyisd.

22. lllo o3Hauae emopunti npodykmu 'y Xap4oBiil MPOAYKITii?
Jlimepamypa:; [2]- c. 41-44; [3]-nexyind.

23.Ilopsimok BigOopy mpoO XapyOBHUX MPOAYKTIB
Jimepamypa: [1]- ¢.214-217; [3]-nexyia5.

24 TlpaBuna Big0opy poO BOJU Ta IHIIMX PiUH.
Jimepamypa: [1]- ¢.214-217; [3]-nexyia5.

25.Bin6ip npob rpyHTy

Jlimepamypa: [1]- ¢.214-217; [3]-nexyia5.

26.Ilopsiok Bigoopy IpoO XapuoBUX MPOIYKTIB.
Jimepamypa: [1]- ¢.214-217; [3]-nexyia5.

27.1liaroTyBanHs mpoO Xap4yoBUX MPOIYKTIB JJIsI BAMIPIOBAHHS
Jlimepamypa: (1]- ¢.214-217; [3]-nexyia5.

28.Bia6ip mpob MOJI0Ka 1 MOJIOYHHUX MPOAYKTIB
Jlimepamypa: [1]- ¢.214-217; [3]-nexyia3.

29.Bia6ip npob M’sica Ta CyOIpOaYKTIB

Jimepamypa: [1]- ¢.214-217; [3]-nexyia5.

30.Bin6ip npob pubu

Jlimepamypa: [1]- ¢.214-217; [3]-nexyia5.

31.Bigbip npob HaTypaIbHOTO METY

Jlimepamypa: [1]- ¢.214-217; [3]-nexyia5.

32.3 4oro moYMHAETHCS B110Ip TIPOO JJIs1 pagiOMETPUIHUX JTOCIIKEHb?
Jimepamypa: [1]- ¢.214-217; [3]-nexyia5.

33. 1o o3Ha4a€e HOPMOKOHMPOIL HOBOI IPOTYKIIIi?
Jimepamypa:, [2]- c. 26-27, [3]-nexyia 6.

34. Sxi cranii Ma€ KOHTPOJIb IKOCTI HOBUX PO3POOOK?
Jimepamypa:; [2]- c. 26-27; [3]-nexyis 6.

35. Illo nepenbavae BXigHUN KOHTPOJIb SIKOCTI1?
Jimepamypa:; [2]- c. 26-27; [3]-nexyis 6.

36. lllo mepenbavae cCaMOKOHTPOJIb SIKOCTi?

Jlimepamypa:, [2]- c. 26-27, [3]-nexyia 6.

37. lllo nepenbayaeThcs HA BUPOOHMIITBI 3 METOIO MPODUIAKTUKHN OpaKy?
Jimepamypa:; [2]- c. 26-27; [3]-nexyis 6.

38. KoHTpomb SIKOCTI HOBUX PO3POOOK
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Jimepamypa:; [2]- c. 26-27; [3]-nexyis 6.

39. XT0 311iCHIOE HA MIANMPUEMCTBAX TEXHIYHUN KOHTPOJIb SKOCT1 MPOTYKIIIi?
Jimepamypa:, [2]- c. 23; [3]-nexyis 6.

40. Cy0’€KTH KOHTPOIIO SIKOCTI

Jimepamypa:, [2]- c. 12; [3]-nexyis 6.

41. Sdxumu mpwiaaMud BUMIPIOETHCS aKTUBHICTh PAJAIOHYKIIAIB y XapyOBUX
MpOAYyKTax?

Jimepamypa: [1]- ¢.218; .

42. Ilo BkIIFOYAE 10 cebe cucTemMa KOHTPOJIIO SKOCTI IPOAYKIIii?

Jlimepamypa: [1]- ¢.212; [2]- c.6; [3]-nexyial.

43. TloBepxHeBe Ta CTPYKTypHE 3a0pyIJHEHHS XapuyoBUX MPOIYKTIB
paloOHYKJIIIITaMH

Jimepamypa: [1]- ¢.210.

44. Mo € HaOLIBII €hEKTUBHUM METOJOM KyJIiHApHOT 0OOpOOKH CHUPOBUHH B
YMOBaX MIABUILEHOTO 3a0pyIHEHHS PallOHYKIITHUMHU PEYOBUHAMU?
Jlimepamypa: [1]- ¢.211.

45. o Ha3WBaAETHCS AKTUBHICTIO PAIIOHYKITiAa?

Jlimepamypa: [1]- ¢.213.

46. 1o Ha3UBAETHCS TUTOMOIO AKTUBHICTIO PaJIIOHYKJII1a?

Jlimepamypa: [1]- ¢.213.

47. Slkumu puIIajaMu BUMIPIOETHCS PaJl0AKTUBHICTh XapuOBUX MPOIAYKTIB?
Jlimepamypa: [1]- ¢.218.

48. BumiproBaHHs SKUX TMapaMeTpiB MNPOAYKIIi mnepeadadae pasianiiHui
KOHTPOJIb?

Jimepamypa: [1]- ¢.218.

49. SIki moKa3HUKH € BUPIIIATBHUMH JIJIS1 OI[IHKH SIKOCT1 XapYOBUX MPOTYKTIB?
Jimepamypa: (1]- ¢.219; [2]- ¢.51; [3]-nexyii 7-9.

50. UM 0OyMOBIICHI XapyoBa IIHHICTH 1 Oe3MeKa MPOAYKTIB CIIOKHUBAHHS?
Jlimepamypa: (1]- ¢.213; 2]- ¢.51; [3]-nexyii 7-9.

TecToBi 3aBIaHHS 10 MOYJIbHOI KOHTPOJBbHOI poooTH MoxyJast 3M-JI2

1. Ha3BiTh OCHOBH1 OKA3HHUKH SKOCTI XapuOBO1 MPOYKIIIi.

Jlimepamypa: [1]- ¢.213; [2]- ¢.38-40, 51, [3]-nexyin 7.

2. SIki ckJamoBl XapuoBUX MPOIYKTIB PO3MAJalOThCA B OpPraHi3Mi JIIOAWHU Ha
aMIHOKUCTIOTH?

Jimepamypa: [1]- ¢.213; [2]- ¢.38; [3]-nexyia7.

3. IIlo Ha3uBaOTH Jimaamu’?

Jimepamypa: [1]- ¢.213; [2]- ¢.38-40; [3]-nexyia7.

4. SIki BnacTUBOCTI Ma€ BiTamiH A?

Jlimepamypa: [1]- ¢.213; [2]- ¢.38-40; [3]-nexyia7.
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5. SIki BnactuBocTi Mae BiTaMiH C?

Jimepamypa: [1]- ¢.213; [2]- ¢.38-40; [3]-nexyia7.

6. Ha3BiTh mpuKiIagm MIKpOEIEMEHTIB Y MiHEpalbHIi pEeYOBHHI, 110 TOTpeOye
OpraHi3M JIIOTUHA?

Jlimepamypa: [1]- ¢.213; [2]- ¢.38-40; [3]-nexyia7.

7. SIK 3MIHIOETHCSI aKTUBHICTD Pall0aKTUBHOI PEYOBHHU 32 OJIMH MEPi0]
HaIiBpo3naay?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.101 -102.

8.Ha3BiTh 0CHOBHI (Di3UYH1 METOIM KOHTPOJIIO SIKOCT1 Xap4yOBOi Ta IPOMHCIIOBOT
IPOAYKIII.

Jimepamypa: [1]- c. 210-220; [2]- ¢.59 -63; [3]-nexyia7.

9. ll{o mocmimKye emicitina cnekmpockonis?

Jimepamypa: [1]- ¢.218; [2]- c. ¢.59 -63; [3]-nexyia7.

10. Sxi npunaay Mpu3HAYEH1 AJ1s1 BAMIPIOBAHHS CIIEKTPiB BUMIPOMIHIOBaHHS?
Jimepamypa: [1]- ¢.218; -nexyisa7.

11.V sxkux onunungsx cucremu Cl BUMIPIOETbCS aKTUBHICTH?

Jlimepamypa: [1]- ¢.218.

12. V sxux onunuigx cucremu Cl BUMIpIOETbCS MMTOMA aKTUBHICTH?
Jimepamypa: [1]- ¢.218.

13. 3a 1ONOMOr010 SIKUX METO/I1B BU3HAYAIOTh TaKl OKA3HUKU XapUYOBUX
MPOJAYKTIB, SIK BOJIOTICTH 1 30JIbHICTH?

Jlimepamypa: [1]- ¢.210-220; [2]- c.63.

14. 3a 10MOMOroI0 AKX METO/1IB BU3HAYAIOTh TaKi MOKAa3HUKHU XapuOBUX
NPOAYKTIB, K TEMIIEpATypH IJIABJICHHS 1 3aTBEPAIHHS, KOHIICHTPAIisl BOJHEBUX
10H1B?

Jimepamypa: [1]- ¢.210-220; [2]- c.63.

15. I1lo Ha3uBarOTh aAre31HHOI0 MIITHICTIO?

Jimepamypa: [1]- ¢.210-220; [2]- c.63.

16. Sk agresiiiHa MILHICTb XapaKTEPU3Y€ JTUMKICTh XJTIOHOT M’ SIKYILIKH,
KOoBOacHoro (hapiiy, kapamei, KUICIIOMOJIOYHOTO CUPY M 1HIIUX HMPOAYKTIB?
Jlimepamypa: [2]- c.63.

17. S1x Ha3uBaeThCst aOCOPOLIMHUN aHali3 B yIbTpad1071eTOBINA 001aCTi 3
noBXuHO XBul 185 — 400 am?

Jimepamypa: [2]- c.60.

18.Ha3BiTh OCHOBHI XiMi4HI METOAU KOHTPOJIIO SIKOCTI XapuOBOi MPOAYKIIIi.
Jlimepamypa: [2]- c.63-69.

19. [llo Ha3uBaOTh OPraHOJIENTUYHUMU METOJAMU?

Jimepamypa: [2]- ¢.52-58.

20. Slki MeToau JexaTh B OCHOBI OPTraHOJICITUYHOI OIIIHKHM SIKOCTI XapyoBOl
MPOJTYKIIIi?

Jlimepamypa: [2]- c.52-38.
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21. Illo Ha3uBarOTh QIIFOOPECIICHITIEI0?

Jimepamypa: [2]- c.60.

22. lllo HazuBaroTh PochopecieHitier?

Jlimepamypa: [2]- c.60.

23. Slka xapakTepHCTHKa PIAKUX MPOAYKTIB, CUPOIB, TACTONOIIOHMX XapUOBUX
Mac BUMIPIOETbCS 8icKo3umempamu?

Jlimepamypa: [2]- c.62.

24. PiyHa edeKkTHBHA /1032 ONPOMIHEHHS Y HACEJICHHS BiJl TEXHOT'C€HHUX JIXKEPE
HE MTOBUHHA NEePEBUIILYBaTH ( CKIIbKH) M3B/pik?

Jlimepamypa: [1]- ¢.213.

25. SIx Ha3uBaeThCs aOCOPOLIHMIA aHaTI3 B 1H(pauepBOHIii 30H1, JOBXKUHA
xBuni (0,8 — 15 mxm)?

Jlimepamypa: [2]- c.60.

26. I1llo o3Hayae MeTanoOpyxT?

Jlimepamypa: [3]-nexyis 14.

27. lllo naityacTimie BiAHOCATH 10 METATOOPYXTY?

Jimepamypa: [3]-nexyis 14.

28. Sk migpo3aIsI0TE BTOPUHHI YOPHI MeTanu?

Jlimepamypa: [3]-nexyis 14.

29. ki OCHOBHI 3aBIaHHS MEPEPOOKU METATIOOPYXTY?

Jlimepamypa: [3]-nexyis 14.

30. IIlo nmoTpi6HO POOUTH, SKILO MPU TaMa-CIEKTPOMETPUYHOMY BUMIPIOBAHHI1
kpim lesiro-137 Ta Kanito-40 BUSBASTHCS 1HIII PaXiOHYKITIIN?

Jlimepamypa: [1]- ¢.218

31. 3a 101OMOroI0 SIKOro METOAy MOKHA BU3HAUUTH €HEepreTuuHuil abo Oyab-
SAKUW THIIWA (HampUKIaj pO3MOJAUT IMIYJbCIB 32 4acOM) CIEKTP 10HI3YHOUOIo
BUIIPOMIHIOBaHHS?

Jimepamypa: [1]- ¢.218

32. I1lo MokHa BU3HAYUTH 3HAIOYH CIIEKTP 10HI3yIOUOTO BUIIPOMIHIOBAHHS?
Jlimepamypa: [1]- ¢.218

33. Mk igeHTU(]IKYIOThCS PaTIOHYKIIIA, 110 MalOTh pajialliiHo 3a0pyaHEHI
MPOJIYKTH XapuyBaHHs?

Jimepamypa: [1]- ¢.218

34. Uu wMoOXHAQ BH3HAYUTH KOHIIGHTPAIlIO pAaJiOi30TONIB B MPOAYKTaxX
Xap4yyBaHHS M0 X raMMa-CreKTpy?

Jlimepamypa: [1]- ¢.218

35. Bu3zHaueHHs1 BMICTY SKOTO 130TOIMy y BOJI BH3HAYA€THCS 3a JOMOMOIOIO
ocagy, SKUH  YTBOPIOETHCS TIICIIA  BUMAPOBYBaHHS  ab0  XIMIYHOIO
KOHLIEHTpYBaHHs po0?

Jimepamypa: [1]- ¢.218-219.

36. Jlns sixkux 1inei y XxapuoBi MPOIYKTH BBOJSATH XapuoBi JOOABKH?
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Jlimepamypa: [2]- c.110.

37. lllo Ha3uBaAETHCS 30BHIIIHIM ONPOMIHEHHSIM?

Jlimepamypa: [1]- ¢.167.

38. l1lo Ha3uBa€eTHCS BHYTPIIIHIM ONIPOMIHEHHAM?

Jlimepamypa: [1]- ¢.167.

39. Sk Ha3uBa€TBhCSA ONPOMIHCHHS TiIa JIIOJAWHU YU OYyab-SIKOTO >KHUBOIO
00’€eKTa pKEpeslaMH 10HI3YI0UMX BUITPOMIHIOBAHb, SIK1 3HAXOISATHCS 11032 HUM?
Jimepamypa: [1]- c.167.

40. Sk Ha3MBAETHCSI OMPOMIHEHHS TLJIa JIOAMHU YU OyAb-IKOTO KUBOTO 00’ €KTa,
OKpPEMHX OpraHiB Ta TKaHMH BiJ JPKEpeNl 10HI3YIOUMX BUIIPOMIHIOBAaHb, IO
3HAXOMATHCS B CAMOMY 00’ €KTI?

Jlimepamypa: [1]- ¢.167.

41. SIxy 103y BUIIPOMIHIOBaHHS HA3UBAIOTh MOTJIUHYTOIO?

Jimepamypa: [1]- ¢.167.

42. SIky 103y BUIIPOMIHIOBaHHS Ha3UBAIOTh €KCIIO3UIIHHOIO?

Jlimepamypa: [1]- ¢.167.

43. SIky 103y BUIIPOMIHIOBaHHS Ha3UBAIOTh €KBIBAJIEHTHOIO?

Jlimepamypa: [1]- ¢.167.

44. Slky 103y BUNPOMIHIOBAaHHS Ha3UBaIOTh €()EKTUBHOIO?

Jlimepamypa: [1]- ¢.167.

45. SIky 103y BUIIPOMIHIOBaHHS Ha3UBAIOTh KOJIEKTUBHOIO?

Jlimepamypa: [1]- ¢.167.

46. Sxuii 3riIHO 3 MDKHAPOJHHUMM CTaHIAPTaMH CEPEJIHIM TEPMIH MOXKJIUBOI
eKCIUTyaTallli aTOMHUX €JICKTPOCTAHIIINA?

Jimepamypa: [1]- ¢.228.

47. KoMy HaneXuThb NPUUHATTS PpIIMIEHHS MOpO MNOAANBLI  [ii, SKIIO
cepenHbopiyHa cymapHa aktuBHICTh EPOA panony-222 ta panony-220 micus
IPOBEJCHHS MPOTUPATOHOBUX 3aXO0J1B HEMOXKJIMBO 3HU3UTU HIK4e piBHA 400
Br/M® (pisens Oiti 6e3yMO6HO BUNPABOAHO20 6MPYUaNHs)?

Jlimepamypa: [1]- ¢.228.

48. YUuMm BIAPIZHAETHCS amapaTypHUN CHEKTP IMITYJIbCIB BiJI €HEPTETHYHOTO
CIEKTpa SAECPHUX YACTUHOK ?

Jimepamypa: [1]- ¢.228.

49. Jlo sKOro METOQy KOHTPOJS SKOCTI XapuyoBOi MPOAYKLII BIAHOCHUTHCS
BU3HAYCHHS 11 CMaKy Ta 3amnaxy?

Jlimepamypa: [2]- c¢.52-38.

50. SIxi muTaHHS NpU OLIHIOBAaHHI MPUIAATHOCTI XapUOBUX MPOTYKTIB MOKYTh
OyTu BupimieH1 y JlemaptraMeHTi epKaBHOT'O CaHITapHO-EI1eMi0JI0TTHHOTO
Haa30py MiHicTepcTBa OXOPOHH 310POB’sI?

Jimepamypa: [1]- ¢.208.
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Ipuxkaanm po3B’sizanHd 3a1a4 3a moaysaem 3M-II1
Tema 3.1.1 Cxiacty MoOJelb TEXHOJIOTIT Ta CHCTEMHU KOHTPOJIO SKOCTI
MPOAYKIIii, BpaXOBYIOUHU MPEJICTABICH] 00’ €KTH TEXHIYHOTO KOHTPOJIIO SKOCTI

Metoaun MeToan oniHKH
BHONPOGOBYBAHL Ha eTami
Ha eTami po3podaeHHA H
KOHTPO.JIK AKOCTI OCBOEHHA
OpoayKmii: npoIyKIil:
OpraHOIeNTHYHI pO3paxyHKOBI
TeXHOXIMITHHH . .
BHMIPKBalIbHI
KOHTPOIb OpraHONeNTHYIHI
PO2paxyHKOBIL
BHMIpPIOBAIBHI
COLi0IOrigHI
GaKTepioNoTi9HH . L GiomorigHi
GaKTepioTOTivHi
KOHTPOJIb
eKCIepTHI fakTepionoridxi

OCHOBHI IIPHHEINIH OIIIHKI SKOCTI XApPYI0BOI IPOIYKIL

OcCHOBHI IPHHIIIIIN OIIHKI AKOCTI Xap40Bol NPOIyKIIil

. 361KHICTE 1
Minecnpamo- | PermaMesToBa- . .
. . . BiporigHicTe BIITBOpEO-
BAHICTh HICTE OLIiHKH .
BaHICTh
301KHICTE
BHYTpPiMIHBEOIA-
BuGIp i BuropHcTaHHA | [[OcATHEHHA GopaToHHX 1
(OpMYITHOBAaHHA | HOPMAaTHBHOI TOYHOCTIL BiITBOpIOBa-
MeTH JOKYMeHTaIlil BHMIpIB HICTE MixTab0-
PAaTOHHX
BHMIipiB

Puc.2 4. Mogens MeTODOIOrii OIMHER SKOCT] XapI0E0i MPOIy KL

37



Tema 3.1.2

3agaua 1. BusHaunuTu eKBiBaJCHTHY J03Y VIS JOPOCIHX 1 JTiTEH, SIKIIO B
aTMoc(epHOMY TIOBITpi Oyja 3apeectpoBaHa 00’emMHa akTuBHICTH 100 Bbr/m’.
Yac nepeOyBaHHsI B 30H1 JI0piBHIOE 1 100Yy.

Po3B’s13anHs:
Jlo30Buit KoehiMieHT ISl TOBITPSI TOPIBHIOE
Bin=10,33-10" 3B/bk.

HIBUKICTH CTIOKUBAHHS MOBITPSA V- 11€ CepeaHs MBHUAKICTh AUXaHHs. s
JOPOCIHX 1i BBAXKAIOTh PiBHOIO 23 M*/n00y; /s miTeit - 13 M° /106y, a6o 8,4-10°
i5,5:10° m’/pix BinmoBixHO.

ExBiBaneHnTHa 103a ISl JOPOCTUX TOPIBHIOE

H1=100-0,33-107-23=0,08 m3B ,
U OITeH
H1=100-0,33-10"7-13-1=0,44 M3B.

Binnoginb: ExBiBanentHa go3a popiBHioe 0,08 M3B mis gopociux 1 0,44

M3B I JITEH.

Tema 3.1.3

3agaua 1.

Po3paxyBaTu akTHMBHICTH BOAM Ha BiACTaHI X=5 KM BIJ MICIsl BUKHUIY
3MYJICHOTO PaIiOHYKJiZa B PIUKy. AKTUBHICTh PAaJIOHYKJia Ha MICLI BUKHIY
nopiBatoe 500 bx/n. HIBunkicte piukm U=0,5 M/c. KonctanTta ocamkeHHsS
gacTUHOK b=5-10"¢™', KoHcTaHTa po3magy A=10"¢"'

Po3B’s13anna:
PanmiamiitHa akTHUBHICTH BOAM MPOTOPITIAHA KOHIIEHTpAIll paaioHyKIiAa y
BoJi1. Tomy Ha BifictaHi X BijJ MiCILSI BUKMIY aKTUBHICTh A BOJH JIOPIBHIOE

X(b+) ; 3
A=A,-e v =11210°Bk/m

BinnoBiab: akTuBHICTE BoAU AopiBHIOE 112 THCcsS4 bk/M3

3agaua 2.
Busnaunty nuTOMY aKTUBHICTH 130TOIIB q,bK/KT 11e3ito 137 3a qanumu nepioxy
fioro HamiBpo3mnanay, sikuii fopiBHioe 30 pokiB
Po3B’s13anHn:

[lepion HamiBpo3Mmagy BU3SHAYAETHCS POpMYIIOL0 3.6
In2-N

Tip= ,
a
Ac N= NA' ;\Z_ ’

N - uucno ABoraapo, M - MoJisipHa Maca.
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_In2-N,

q_
MT%

Bignosiab: 3,2*10 " Br/kr.

Omxe =3,2*%10" Br/kr.

3agaua 3.

Panmiamiiine 3a0pyaHeHHS MOJIOKa BIJNOBiAa€ OO0 ’€MHIM aKTHBHOCTI
Av=370 bx/n. Po3paxyBatu piuHy eKBiBaJIeHTHY /103y Hr Ha opranizm 10pociioi
JIIOJIUHM, SKII0 00’€M CITOKMBaHHS MoJioka ckiagae 0,5 1 Ha go0y 1 00’emMHa
aKTUBHICTh MOTO 30€pIraeThCs Ha MPOTA31 POKY.

Po3B’s13anus:

BuxopucToByroun MeTo] 1030BUX KOE(DILIEHTIB 1 BBAKAIOUH, 1110
J030BUH KOSDIMIEHT 711 MOJIOKA TAaKHH JKe, K JIJIsT BOAM, MOXEMO 3aITUCaTH.
Jlo30Buit KOe(hIIEHT ISt BOAU JOPIBHIOE
B, =I'JYT'PII=10-/7,110*=1.4-10" (38/BK).
BukopucroByroun 3Ha4YeHHs J030BOTr0 KoediiieHTa Ta 00’€M PIYHOTO
criokuBaHHsA MoJsioka V=0,5-365=730 n/pix = 0,1825 m’/pik, OTPUMAEMO
CKBIBAJICHTHY JI03Y

H, =370 -10°-1,4-10 *.0,1825 =0,9-10° 3B/piK.
Binnosinb: ekBiBamenTHa 103a nopiBHIOE 0,9 M3B/pik
Tema 3.1.4

3aBaanns 1. BusHaunTy akTUBHICTH IPOOH XapyoBOi MPOIYKIIil, SIKIIIO
BijioMa 1ionia ¢GoTomnika MOBHOTO MOMVIMHAHHS raMMa-criekTpomerpa S (iMrr/c),
110 BiJMOBIIa€ y-kBaHTaM 3 eHepriero E (1). Yac ekcro3uilii criekTpa mo 1e31iro-
137 - 20c.

Po3p’sizanns: Illkana cnekrpomerpa (1024 kaHanum) € BigKaaiOpOBaHOIO
3 1iHOW noaAUIKK B Mexkax 1 - 3 ( KeB / kanan). [y 1boro BUKOPUCTOBYIOTH
nmpenapartu 3 BIJOMUM panioHykIiaHuM ckiaagom (Cs-137, Ra-226, Am-241, Co-
60).

Bonu mnoBuHHI OyTH pIBHOMIPHO pO3MOAUIEHUMH Ha BCIM IMIMpUHI
niana3ony cnektpa Bix 30 go 1500 KeB.

Enepris Koegiuient | Homep xanany, | Koedimient
No | Izorom | Y-KBaHTa, |y-BUXOZY, % |Ze SHAXOMMTBCA | o ererpproCT]
keB HEeHTP HOTOMIKY peectpaii
Am-241 | 59,537 35,37 31
2 Cs-137 | 661,660 85,08 331
Co-60 1173,237 99,80 582
1332,502 99,9 662
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PerynioBaHHAM mifcUiIeHHs JoMararoThesi 3amnucy ¢otomiky Cs-137 B
331 kanan.

BuMmiproemMo cnekTp BpaxoBYIOUHM, 110 MiHIMajbHAa KUJIBKICTh IMIYJIBCIB B
LI TIT moBunHO O6yTH HEe MeHI 3a 2000 iMmi1.

OCHOBHUMH OCOOJIMBOCTSIMU Y-CIIEKTPIB, 1HIUBIAYyAIBHUMHU ISl PI3HHUX
130TOMiB, L0 O€3MocepeHb0 MOXKYTh OyTH BHKOPUCTaHI S KIUIBbKICHUX
PO3paxyHKIB, € MKW TTOBHOTO IMOTJIMHAHHS TaMMa-KBaHTIB.

[aTencuBHicTh ("moioma") mika MOBHOTO MOTNIMHAHHSA S (IMIT/C), M0
BIJNOBiIa€ y-KBaHTaM 3 eHeprieto E (1), 0AHO3HAYHO 3B'A3aHa 3 AKTUBHICTIO
A,(po311/c) 1aHOTO 130TOITY CITiBBIAHOIICHHSIM.

S=K , K, " A
ae S- mioma ¢oromika, K, - xoedilieHT raMmMa BUXOJY 130TOIy 3pa3KOBOIO
JDKepena, A - akTUBHICTh 3pa3KOBOI0 JDKEpEa Ha IEHb BUMIPY.

EdexTuBHicTh peecTparlii CnekTpoMeTpa - 1€ BITHOIICHHS KiJTBKOCTI
3apEECTPOBAHMX YACTHHOK JO 4YHCJIa YAaCTHMHOK, BUIYIIEHUX KOHTPOJIbHUM
moxeperniom. [s xapakreprcTrka 3a1eKUTh Bl €HEprii Y - KBaHTIB.

[1nom1a akTHBHOCTI (POTOMIKA BU3HAYAETHCS 31 CIEKTPa AK BITHOLICHHS CyMHU
IMITYJIBCIB Y KOKHIM KaHajl (OTOMiKa, 32 BUHATKOM (OHA, 0 Yacy eKCIO3UIII.

Po3paxyBaBmin 1oiomyy  ¢oTomika, MOXKHA BHU3HAUUTH €(QEKTUBHICTh
peecTpallii CHeKTpoMeTpa:

S
K, =—— .
“ K .4

a00 aKTUBHICTH MPOOU:
S
A=—"
KK,
ITicns BU3HA4YEHHS JEKUIBKOX 3HaueHb Kgy A4 pI3HUX IIpenaparis

noTpiOHO MOOyayBaTH KaiiOpyBalbHYy KpUBY €(EKTHBHOCTI peecTpallii, sika
BUKOPHUCTOBYETHCA JJIi BU3HAUCHHSI aKTUBHOCTI IpoOu. bepemo epexTuBHICTh

peecTpaiiii CieKTpoMeTpa Kep =90%
BukopucToByouH uncenbHi JaHl 3aBaHHS, OTPUMAEMO:
B 2000 76
20-08508-09 0 P

BignoBins: 76 bk
3aBaanus 2.

3HalTH eHepreTM4He po3auvieHHs crhekTtpomerpa mo Cs-137, skio
B1JIOMO, 1110 IIMPHHA (POTOIIKY Ha MOJIOBUHI HOTO BUCOTH JopiBHIOE 13 keB
Po3B’s13anHs:
EnepreTrune po3/iieHHS BU3HAYAETHCS 32 GOPMYIIOH0

N
Re —H2.100 %
N

ymn
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ne Ni/2 - mupuHa (oTomiKa Ha TTOJIOBUHI BUCOTH ITiKa,
Nurmn - Homep KaHaily, B IKOMY 3HaXOJUThCS LIEHTP Baru AaHOro oTorika.
3Haxoaumo 3 Tabsumil 2.5.2 HoMep KaHaly
[TizcraBnstoyi JaHi 3 YMOBH 3aJ1adi Ta HOMEp KaHaly, OTPUMAEMO

R=13 *100/661=2 %

BingnmoBinb: 2 %

TecroBi 3aBraHHs 10 3271iKOBOI KOHTPOJILHOI podoTH (3KP)
1.* IIlo Ha3UBAETHCS MPOAYKITIEIO?
Jlimepamypa: [1]- ¢.212; [2]- c.6; [3]-nexyial.
2. *11lo o3Hauvae sikicmsb npodykyii?
Jimepamypa: [1]- ¢.212; [2]- c.6; [3]-nexyial.
3. *5Iki 0cOOIMBOCTI Ma€ cUCTEMa KOHTPOJIIO SIKOCT1 XapuOBUX MTPOTYKTIiB?
Jimepamypa: [1]- ¢.212; [2]- c.6; [3]-nexyial.
4. *Sxux BUMIpIOBaHb NOTpeOye paiialiiiHUil KOHTPOJb SKOCTI Xap4OBUX
OPOAYKTIB?
Jimepamypa: (1]- ¢.213; [2]- ¢.59, 101; [3]-nexyial.
5. SIki3arajpHi IJACUCTEMH BIIHOCATH 1O OCHOBHUX €JIEMEHTIB CHUCTEMH
KOHTPOJIIO SKOCTI MPOTyKIIii?
Jimepamypa:[2]- ¢.22; [3]-nexyia3.
6. SIxi QyHKIIT KOHTPOJIIO BUKOHYE TIJICUCTEMA TIJIaHyBaHHS ?
Jimepamypa:[2]- ¢.22; [3]-rexyia3.
7. Sxi QyHKLIT KOHTPOIIO BUKOHYE MiICHCTEMa 1HCIEKLIHHOTO KOHTPOIIO?
Jlimepamypa:[2]- ¢.22; [3]-nexyia3.
8. Ski ¢QyHKIII KOHTPOJKO BHUKOHYE IIJICKHCTEMA CTHUMYJIIOBaHHS 1
BIIIIOB1IaJIbHOCTI1?
Jlimepamypa:[2]- ¢.22; [3]-rexyia3.
10. Ha3BiTh OCHOBH1 BUJIM TEXHIYHOT'O KOHTPOJIIO.
Jlimepamypa: [2]- c.19; [3]-rexyia2.
11. Konwu 3aiiicHIOE€TECS BUOIPKOBHIT KOHTPOJIH?
Jlimepamypa: [2]- ¢.20; [3]-rexyia2.
12.Ha3BiTh BUAM KOHTPOJIBHUX ONEpalliil:
Jimepamypa: [2]- ¢.19; [3]-nexyin2.
13. Komu 3aCTOCOBYETBCS CYIITBHUN KOHTPOJIb, 110 BUKOHYETHCS TIPU TTIOBHOMY
(100%-oMy) OXOTUICHH] TPOTYKITii?
Jlimepamypa:, [2]- ¢.20; [3]-nexyia?.
14. I1lo Ha3UBA€ETHCSI CTOPOHHIMHU PEYOBUHAMU Y Xap4OBiil MPOAYKIIii?
Jimepamypa:; [2]- c.41-44; [3]-rexyind.
15. SIx Ha3MBalOTh PEUOBUHHU, 110 YUHATH TOKCHUKOJIOTIUHY 200 010JI0TIUHY 10
Ha OPraHi3M JIIOUHU?
Jimepamypa:; [2]- c. 41-44; [3]-nexyind.
16. I1{o HA3UBAIOTh crneyianbHO OOOAHUMU PEUOBUHAMU?
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Jimepamypa:; [2]- c. 41-44; [3]-nexyiad.

17. o Ha3UBaIOTh MYyTAar€HHOIO JII€I0 PEYOBHH?

Jimepamypa:; [2]- c. 41-44; [3]-nexyind.

18.111o Ha3UBAKOTH azepeerHOo JII€I0 PEUOBUH?

Jlimepamypa:; [2]- c. 41-44; [3]-nexyiad.

19.111o Ha3MBaOTh KaHyepo2eHHOIO TIEI0 PEUOBUH?

Jlimepamypa:; [2]- ¢.20; [3]-nexyiad.

20.1I1o o3Hayae gomyctuma g000Ba j103a?

Jlimepamypa:; [2]- c. 41-44; [3]-nexyind.

21. IIlo o3Ha4vae pormycTuMe 1000BE CIIOKUBAHHS?

Jimepamypa:; [2]- c. 41-44; [3]-nexyiad.

22. 1o o3Hauae smopunni npodykmu y XapuoBii MPOTYKITIi?
Jimepamypa:; [2]- c. 41-44; [3]-nexyiad.

23.IMopsinok BigOopy mpoO XapyoBUX MPOAYKTIB.

Jlimepamypa: [1]- ¢.214-217; [3]-nexyia5.

24 ITliarotyBanHs mpo0 Xap4OBUX MPOYKTIB JJIsI BAMIPIOBAHHS
Jimepamypa: [1]- ¢.214-217; [3]-nexyia5.

25.Bia6ip npoO MoJI0Ka 1 MOJIOYHHMX MPOAYKTIB

Jlimepamypa: (1]- ¢.214-217; [3]-nexyia5.

26.Bin6ip mpob m’sca Ta CyOnpoOayKTiB

Jlimepamypa: [1]- ¢.214-217; [3]-nexyia3.

27.3 4oro mouYMHAETHCS B1AOIp MPOO JJIs pagioMETPUIHUX JTOCIIIKEHb?
Jimepamypa: [1]- ¢.214-217; [3]-nexyia5.

28. 1o o3HaYa€E HOPMOKOHMPOIL HOBOT MPOAYKITIi?

Jimepamypa:, [2]- c. 26-27, [3]-nexyia 6.

29. SIki cTaaii Ma€ KOHTPOJIb SIKOCTI HOBUX PO3POOOK?

Jimepamypa:, [2]- c. 26-27, [3]-nexyia 6.

30. Illo nmepenbavae BXigHUNA KOHTPOJIb SIKOCTI1?

Jimepamypa:; [2]- c. 26-27; [3]-nexyis 6.

31. Illo nepenbavae caMOKOHTPOIb SIKOCTi1?

Jimepamypa:, [2]- c. 26-27, [3]-nexyia 6.

32. lllo nepenbayaeThcs Ha BUPOOHMIITBI 3 METOIO MPODUIAKTUKHN OpaKy?
Jimepamypa:; [2]- c. 26-27; [3]-nexyis 6.

33. SIkumMu mpuUsIalaMH BUMIPIOETHCS AKTHBHICTh PAJIOHYKIIIIIB Yy Xap4OBHUX
MpOAYyKTax?

Jlimepamypa: [1]- ¢.218; .

34. TloBepxHeBe Ta CTPYKTypHE 3a0pyJHEHHS XapyOBHX MPOAYKTIB
pagioHyKIIIIaMU

Jlimepamypa: [1]- ¢.210.

35. o € HaibUIBbII €PEeKTUBHUM METOJOM KYJIIHApHOI OOpOOKH CHPOBHUHU B
yMOBax IIiJIBUIIIEHOTO 3a0pyAHEHHS PaIlOHYKIITHUMH pEUOBUHAMU?
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Jimepamypa: [1]- ¢.211.

36. l1]o Ha3MBAETHCSI MATOMOIO aKTHBHICTIO paioHyKIiAa?

Jlimepamypa: [1]- ¢.213.

37. BuwmiproBaHHS SKUX TMapaMeTpiB NPOAYKLii mependavae pagiariiiHuiz
KOHTpPOJIb?

Jlimepamypa: [1]- ¢.218.

38. SIki MOKa3HHWKHU € BUPIMIAJLHUMHU TSI OLIIHKU SIKOCTI Xap4OBHUX MPOIYKTIB?
Jimepamypa: [1]- ¢.219; [2]- ¢.51; [3]-nexyii 7-9.

39. Uum 0OyMOBIICHI XapyoBa IIHHICTD 1 Oe3MeKa MPOAYKTIB CIIOKHUBAHHS?
Jimepamypa: (1]- ¢.213; 2]- ¢.51; [3]-nexyii 7-9.

40. Ha3BiTh OCHOBH1 TOKa3HUKH SKOCTI XapuOBOi MPOTYKIII].

Jimepamypa: [1]- ¢.213; [2]- ¢.38-40, 51, [3]-nexyin 7.

41. Slki ckiagoBl XapyoBUX IMPOJAYKTIB pO3MaAalOThCsl B OpraHi3Mi JIIOJMHUA Ha
aMIHOKUCTIOTH?

Jlimepamypa: [1]- ¢.213; [2]- ¢.38; [3]-nexyia7.

42. lllo Ha3uBaOTH JIimmigamMu’?

Jlimepamypa: [1]- ¢.213; [2]- ¢.38-40; [3]-nexyia7.

43. Ha3BiTh npuKIaau MIKpPOEJIEMEHTIB Y MIHEpaIbHINA PEUOBHHI, 1110 TOTpeOye
OpraHi3M JIFOAUHA?

Jimepamypa: [1]- ¢.213; [2]- ¢.38-40; [3]-nexuyia7.

44 Ha3BiTh OCHOBHI (Pi3U4HI METOAM KOHTPOJIIO SIKOCTI Xap4OBOi Ta MPOMHUCIOBOI
TPOAYKII.

Jimepamypa: [1]- c. 210-220; [2]- ¢.59 -63; [3]-nexyia7.

45. Slxi nmpwiaau npu3HaveH1 Il BUMIPIOBAaHHS CTIIEKTPIB BUIIPOMIHIOBAHHS ?
Jimepamypa: [1]- ¢.218; -nexyisa7.

46. 3a 1OTIOMOTOIO SIKWX METO/IIB BU3HAYAIOTh TaKi MOKa3HUKU XapIOBUX
POAYKTIB, SIK BOJIOTICTH 1 30JIbHICTB?

Jimepamypa: [1]- ¢.210-220; [2]- c.63.

47. 3a 10TOMOr0I0 SIKUX METO/1B BU3HAYAIOTh TaKl MOKa3HUKU XapUOBUX
NPOAYKTIB, K TEMIIEpATypH TIABIICHHS 1 3aTBEPIiHHS, KOHIICHTPAIIisl BOJIHEBUX
10H1B?

Jimepamypa: [1]- ¢.210-220; [2]- c.63.

48. Sk aaresiiiHa MIITHICTh XapaKTEPU3YE JIUMKICTh XJI10HOT M AKYIIIKH,
KoBOacHoro (hapiy, kapamesi, KICIIOMOJIOYHOTO CUPY M 1HIIMX MPOAYKTIB?
Jlimepamypa: [2]- c.63.

49. BuzHaueHHs BMICTY SIKOTO 130TONY Y BOJII BH3HAYA€THCSA 32 JOIOMOTOIO
ocamy, SKUH  yTBOPIOEThCS  IMCJIA  BUIMAPOBYBaHHS  a00  XIMIYHOTO
KOHIICHTpYBaHHS Tpo6?

Jimepamypa: [1]- ¢.218-219.

50. Sk Ha3uBaeThCsl aOCOPOLIMHUN aHali3 B YIbTpad107eTOBINA 001aCTi 3
OBXMHOK XBuUil 185 — 400 am?
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Jimepamypa: [2]- c.60.

51. lllo Ha3uBalOTh OPraHOIENTUYHUMHU METOJIAMU ?

Jlimepamypa: [2]- c.52-38.

52. lllo Ha3UBarOTh (IIFOOPECIICHITIEI0?

Jlimepamypa: [2]- c.60.

53. o Ha3zuBarwTh GochopecieHIiern?

Jlimepamypa: [2]- c.60.

54. Slxa xapakTepHCTHKa PiIKHX MPOAYKTIB, CUPOIiB, MACTONOIIOHMX XapUOBUX
Mac BUMIPIOETHCS 8icKo3umempamu?

Jlimepamypa: [2]- c.62.

55. PiuHa edexTrBHA 1032 OMPOMIHEHHS Y HACEJIEHHS BiJ TEXHOTCHHUX JKEpe
HE MTOBUHHA NepPEeBUIIyBaTH ( CKITbKH) M3B/pik?

Jimepamypa: [1]- ¢.213.

56. Sk Ha3uBaeThCs aOCOPOLiHNN aHali3 B IHPPaYEPBOHIM 30H1, JOBXKHUHA
xBuni (0,8 — 15 mxm)?

Jlimepamypa: [2]- c.60.

57. lllo Hait4acTiimie BiTHOCATH IO METAIIOOPYXTY?

Jimepamypa: [3]-nexyis 14.

58. 1o MOKHA BU3HAYUTH 3HAIOYU CIEKTP 10HI3YI0OUOTO BUIIPOMIHIOBAHHS?
Jimepamypa: [1]- ¢.218

59. Sk imeHTUdIKYIOTHCA PATIOHYKIIIHA, [0 MAKTh pajialiifHo 3a0pymHEeHi
POIYKTH XapyyBaHHs?

Jlimepamypa: [1]- ¢.218

60. Uun MOXHA BH3HAYUTH KOHIIGHTPALIKD pajiOi30TOMIB B MPOAYKTaX
XapuyyBaHH4 M0 X raMMa-CIeKTpy?

Jimepamypa: [1]- ¢.218

61. Jlns sikux 1inei y XxapuoBi MPOAYKTH BBOJSATH XapuoBi JOOAaBKH?
Jlimepamypa: [2]- c.110.

62.111o Ha3uBa€eTHCS 30BHILIHIM OMPOMIHEHHSIM?

Jimepamypa: [1]- ¢.167.

63.11lo Ha3uBaEeTHCSA BHYTPIMIHIM OMPOMIHEHHSAM?

Jimepamypa: [1]- c.167.

64. Sk Ha3uBa€THCA OMPOMIHEHHS T1JIA JIFOJWHU YU OYy/Ib-SKOTO )KMBOTO 00’ €KTa,
OKpPEMHX OpraHiB Ta TKaHMH BiJ JPKEpeNl 10HI3YIOUMX BUIIPOMIHIOBaHb, IO
3HAXOAATHCSA B CAMOMY 00’ €KTI?

Jlimepamypa: [1]- ¢.167.

65. SIky 103y BUIIPOMIHIOBAHHSI HA3UBAIOTh MOTJIMHYTOO?

Jimepamypa: [1]- c.167.

66. SIky 103y BUIPOMIHIOBAHHS HAa3UBAIOTh €KBIBAJIEGHTHOIO?

Jlimepamypa: [1]- ¢.167.

67. Y sxux onuHuigx cucteMu Cl BUMIPIOETHCS €KBIBaJICHTHA /10327
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Jimepamypa: [1]- ¢.167.

68. SIky 103y BUIIPOMIHIOBaHHS HA3UBAIOTh €(DEKTUBHOIO?

Jlimepamypa: [1]- ¢.167.

69. Jlo sKOro MeTomy KOHTpPOJS SKOCTI Xap4yoBOi MPOIYKIi BIIHOCHUTHCS
BU3HAYCHHS 11 CMaKy Ta 3amnaxy?

Jlimepamypa: [2]- c.52-38.

70. SIxi muTaHHS MIPH OIIHIOBAHHI MPHUIATHOCT XapuOBUX MPOIYKTIB MOXKYTh
OyTu BupilieH1 y JlemapTaMeHTi epKaBHOT'O CaHITapHO-EI1eMi0JI0TTHHOTO
Haa30py MiHicTepcTBa OXOPOHHU 310POB’sI?

Jlimepamypa: [1]- ¢.208.

JIITEPATYPA JlJI1 BUBYEHHA JIUCLUTIIIIHA
OcHoBHa JiTepaTypa

l.I'epacumoB  O.I. TexHomorii 3aXUCTy HAaBKOJMIIHBOTO CEPEIOBUINA:
niapyuHuk / OpecbKor. nepx. ekojor. yH-T. Oneca: TEC, 2019.- 268 c.
2. TlomoBa H. B., ApcenbeBa JI. 0., Muctwopa T. I'. Konrpoas sikocti Ta
oesnevHocTi mpoaykii ramysi: Kypc nekumid mis cryn. "Hanpsmy 6.051701
"XapuoBi TexHOJOrii Ta 1HXeHepis" neH. Ta 3ao4. ¢opm Hary. -K.: HYXT,
2012.- 175 c.
3. KypsataukoB B.B. EnexTtpoHHui#l KOHCHEKT Jjekiii /TexHOaorii KOHTPOJIIO
SIKOCT1 xapuoBoi Ta mpomucioBoi mnpoxaykmii . CalT kadeapu 3arajibHOI Ta
teopetuunoi ¢izuku OJEKY. URL: www.dptl2s.odeku.edu.ua
4. KypstaukoB B.B. Meroguuni BkaziBku g0 CPC 3 gucnuroiiau
“Pamioexonoris’” AJisi CTyACHTIB 3-T10 Kypcy JeHHoi (opmu HaBuaHHs. — Opeca:
OIEKY, 2007. - 44 c. ykp. MoBa.

JonarkoBa JiTeparypa
5. KypsaraukoB B.B., KinbssH MeToguuni BKa3iBKH 70 JIa0OpaTOpHUX POOIT 3
aucHuIUIiag “Pagioexonoriss’” sl CTyAEHTIB 3-10 Kypcy o4HOi pOpMH HaBYAHHS
3a creniagbHIicTIO "Exojyioriss Ta OXOpoHa HABKOJIUIIHBOTO cepeaoBuiia’. —
Opeca: OAEKY, 2002. 35 c. ykp. moBa.
6. Kypstaukor B.B., CniBak A.Sl., Kinbsa A.M. 30ipHUK METOIUIHUX BKa31BOK
10 JnabopaTopHUX poOIT 3 aucHumuiiak ,,DI3UYHI OCHOBU paaioMeTpii Ta
JIO3UMETpIli uiss  CTyIeHTIB 4-ro Kypcy JAeHHOI (OopMH HaBUaHHS 3a
crerianbHicTIO «EKOOris Ta 0XOpOoHa HaBKOJIUIIHBOTO cepeaoBuiay. - Onxeca:
OJEKY, 2008p., 33 c. ykp. MoBa
7. Hopmu pamiariiinoi 6e3nexku Yikpainu (HPBY-97): [lepxaBHi ririeHiuH1
HopmatuBu. — K. : Bigain [onirpadii Ykpaincekoro neHTpy
nepxcanemnianarisary MO3 Ykpainu, 1997. — 121 c.

8. NaBunenko B. M. PamioGionoris / B.M. JlaBunerako — Mukoais: Bunias.
MJIAY, 2011. — 265 c.
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2. IPOTPAMA HABYAJILHOT JUCHUATIJITHU (uacTuna 3)
3AJIIKOBA OJUHULIS 2 (8-ii cemectp)

KinbkicTh
Kon HasBa moysnst Ta Tem TOJIHH
aynuto| CPC
pHIi
3M-JI3 KonTpoab 6e3ne4yHocTi NpoayKitii ramysi

3.1 Cranmaptd SKOCTI MPOAYKIII XapyoBOi 3 2

IPOMHUCIIOBOCTI

36epiranHs MPOYKITIT Xap4oBoi

IIPOMHUCIIOBOCTI.

3.2 bakTepiiiHi TOKCUHH, MIKOTOKCUHH! 3 2

JI10KCHH 1 JIOKCUHOTIO10H1 CTIOYKH

[lectumam.

HiTtpaTu, HITpUTH, HITPO30AMIHH

3.3 XapuoBi 100aBKu 3 2

['eHeTYHO-MOAM(DIKOBaHI MPOIYKTH

3.4 PagioakTUBHICTH XapyoOBOi Ta MPOMHUCIOBOL 3 2

MPOTYKIIIT

Pamianiiine 3a6pyz[HeHH$1 XapuOBUX MPOIYKTIB.

Mertoau pamiaifiHOro KOHTPOJIKO Xap4yOBHUX

IIPOJIYKTIB.

3.5 Paniomerpuuna Ta  JIO3UMETPUYHA 3 2

anapatypa. CreKTpoCKOIiYyHI METOJI aHai3y.
[ToxuOku paj1io-103UMETPUYHUX BUMIpIOBaHb

[TigroToBka 110 MOJ1yTTbHOT KOHTPOJIEHOT p060TH 5

3M-JI4| Kontposnb paniauiiiHoro craHy — OpOIyKIii
rajysi 1 peryjaroBaHHs SIKOCTI

4.1 Cratuctuusi METOIU KOHTPOJIIO 4 3
paianifHoOro CTaHy MPOMUCIIOBOI MTPOJIYKIIIi.
4.2 BwusHaueHHs BIJMOBIHOCTI MPOMHUCIOBOI 4 3

MPOYKIIiT BUMOTaM pajiaIiiiHol Oe3mneku
Hopmu pamianiiHoi 6e3neKku

4.3 Mexaniuai Ta QIBUKA-XIMIYHI METOIU 4 2
ne3aktuBanii.  EnexkTpoximiuHa, — J1a3epHa,
yJIBTPA3BYKOBA JC3aKTHBAITIA.

HopmatuBHI Moka3HUKH, IO
BUKOPHCTOBYIOThCS NP JA€3aKTUBALIII.

4.4 3axoz[H MOKPAICHH pajianiifHOro CTaHy 3 2
TEXHOJIOTTYHHUX 00’ €KTIB,
[linroToBKa 710 MOAYJIBHOI  KOHTPOJIBHOL 5
poOOTH.

PazomMm: 30 30

Koncynpramii: Kypsaraukos B.B., k. ¢.-M. H., 1o11eHT. Kad. 3arajgbHOi Ta

TeopeTH4HO1 (i3uKH, cep,15.30.aymn. 315
[Ipi3Buie i Mo 6aTHKOBI BUKJIaaya, THI THXKHS Ta 4ac 3a PO3KIAJI0OM Iap aKaJAeMidYHUX TOJUH, ayJUTOPIs.
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IpakTuuHi Moay.i

Kinekicts rogua

Kon Hassa monyns ta tem aytopHi | CPC
3M-I12 JlaGopaTopHi 3aHATTS
1.ITigroroBka npo6 aJisg BU3HAYEHHS Pall0aKTUBHOCTI 6 4
Xap4OBOi Ta MPOMHUCIOBOI MPOIYKITT
2.IIpoBeneHHs aHaJizy Ta iaeHTudikaii 6 4
PajlOHYKII/IIB 32 JOMOMOIOI0 PaiOMETPUYHOTO Ta
TO3UMETPUYHOTO  OOJaJHAHHSI y  Xap4yOBHX
MPOJTYKTaXx.
3.BuBueHHS, BUKOPHUCTOBYIOUH MpUIaan 6 4
paIioeKoJIOTIYHOl  jJaboparopii  Ta JAaHl MO0
MOKa3HUKIB SIKOCT1 BOJH, KUIBKICHUX XapaKTEPUCTHUK
BMICTYy Ta pPO3MOJLIY PaJIOHYKIIAIB Y MNPOIYyKTax
Xap4oBOi MPOMHUCIOBOCTI.
4. Bu3HaueHHs1 HasBHOCTI HEOE3MEYHUX 10HI3YIOUUX 6 4
BHUIPOMIHIOBaHb y MPOMHUCIIOBUX TIPOTYKTaX.
5. MogentoBaHHS BUMIPIOBaHb Ta JOCIIJKEHHS 6 4
raMMma-CieKkTpiB  3a  JIOMIOMOTOI0  TPOTPaMHOTO
komiuiekcy T AMMAUJIABD.
Pazowm: 30 20

Koncynpramii: Kypsraukos B.B., k. ¢.-m. H., 1o1ieHT. kad. 3arajbHoi Ta

TeopeTnuHoi G13uku  cep,15.30.ayma. 315

[IpizBumie i mo 6ATHKOBI BHKJIa/1a4a, THI THKHS Ta Yac 3a PO3KIAJI0M Iap aKaJeMidHUX TOJHH, ayTUTOpis.

CamocriiiHa poOOTa CTyZIecHTa Ta KOHTPOJIbHI 3aX01

Kon . Kinpkicts|  Ctpok
3aBnanns Ha CPC Ta KOHTPOJIBHI 3aX0/11

MOTYJIS TOJIMH | MPOBEACHHS

3M-JI1| e [linroroBka 10 JEKIIMHUX 3aHATH 10 1-7 TK1eHb
e MKP1 (000B’s13K0BUIA) 5

3M-J12| e IlinrotoBKa 0 JIEKIIIHHUX 3aHATH 10 8-14 TmxneHb
o MKP2 (060B’s13KOBHIA) 5

3M-II1 | e IligroTOBKA 10 MPAKTHYHUX 3aHSTH 20 1-15 TR IEHD
e YO (060B’s13K0BUIA)
o [ligroToBKa A0 ICIUTY 20

Pazowm: 70

1.MeToanka npoBeaeHHsI Ta ONIHIOBAHHS KOHTPOJIbHOIO0 3axoxay 3M-JI3.
MonyneHa koHTpodbHa pobota MKP1 mpoBoautbess y TecToBOMY
dbopmari MO 3aBEpUICHHIO OMNPAIIOBAHHS MaTepialliB JEKIIMHUX 3aHSTh.
MopynpHa KOHTpOJbHA pOOOTa CKIAMAETHCS 3 25 TECTOBUX 3aBAaHb, SKi
OXOIUTIOIOTh BCl TEMH JaHOTO MOJYJIS HaBYAJIbHOI JTUCHUIUTIHA. MakcumanbHa
OITiHKA 32 BUKOHAHHS MOAYJBbHOI KOHTPOJILHOI pOOOTH JOPIBHIOE 25 Oanam.
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2. MeToauKa NMpoBeieHHA Ta OLiIHIOBAHHS KOHTPOJbLHOIO 3axoay 3M-JI4.
MonaynsHa KoHTposbHAa poboTa MKP2 mpoBoauThcs y TecToBOMy (opMarti
10 3aBEpIIEHHIO OMpAI[IOBAHHS MaTrepialiB JEKIiHHUX 3aHATh. MomyibHa
KOHTPOJIbHA poOO0Ta CKJIaa€eThCs 3 25 TECTOBHUX 3aBlaHb. MakcuMalabHa OIliHKA
32 BUKOHAHHS MOJYJIBHOI KOHTPOJILHOT pOOOTH TOPIBHIOE 25 Gaam.
3.MeToauKa NpOBeJAeHHS TA OLiHIOBAHHSA KOHTPOJIbHOTO 3axoay 3M-I12.
BukonanHst 3aBgaHb MOMYJS MPOBOAMWTHCS y BUTJISII OMPAIIOBAaHHS Ta
BUKOHAHHS J1a00paTopHUX poOIT. POPMOIO KOHTPOIIO MPAKTUYHOTO MOJYIIIO
3M-I12 € nepeBipka opopMIIEHHS MaTepianiB BUKOHAHOI J1a00paTOpHOi poOOTH.
Orminka 3a BUKOHAHHS pOOIT KOKHO1 TeMu -10 6aitiB.
MakcumainbHa olliHKa 3a BukoHaHHs Moyt 3MII2 nopisaioe 50 Ganmam.
JlaGopaTopH1 3aHATTS NMPOBOJATHCS Y Jabopatopisax kadeapu 3araabHOi
Ta TEOPETUYHOT (P13UKH.
ITepenik mabopatopiii: JlabopaTopist pagioexosnorii kadeapu 3arajbHOI Ta
teopetnyHoi ¢izuku OAEKY.
1. JTaGopartopis — aya.319 (HaByanbHO-J1a00paTOPHUM KOPITYC 2).
[Tepenik madbopaTopHOTro OOIa HAHHS:
1. O6nagnanns 1 — pagio-103uMETpUYHI TIPUIaaAM JJabopaTopis paiioeKOIOri
Kadenpu 3araabHOI Ta TEOPETUYHOT (PI3UKH.
2. O6nagHaHHs 2 — raMMa-CleKTPOMETPUYHA KOMIT I0TEepHA JabopaTopis.
4.MeToquKa mNpPOBeJIeHHSI Ta OUIHIOBAHHS KOHTPOJBHOIO 3aX0ay JIf
CeMeCTPOBOro iCIIUTy

CemectpoBuii icnuT (€K3aMeH) — II€ MUChbMOBa (hopMa MiJACYMKOBOTO
KOHTPOJIIOIOYOT0 3aX0y B MEpioJ] 3alliKOBO-eK3aMeHaliiHoi cecii. [lomyck 1o
iIcnuTy 3a MiICYMKaMd  MOJAYJBHOTO  HAaKOMHYYBaJbHOTO  KOHTPOIIIO
pernamentytotbest 1. 2.4 TlonokeHHs TpoO MPOBEACHHS MiJICYMKOBOTO
KOHTPOJII0O 3HaHb CTYJEHTIB, a caMe, CTYJIEHT BBaXXA€TbCS MOMYIIEHUM [0
M1JICYMKOBOT'O CEMECTPOBOTO KOHTPOJIIO 3 KOHKPETHOT HaBYAJIbHOT JTUCHUILIIHH,
SKII0O BIH BUKOHAB BCi BWAM POOIT, MependaueHi poOOYOor0 HaBUYAJIBHOIO
MpOrpaMor0 JTUCIMILIIHU 1 HaOpaB 3a MOJYJIBHOK CHUCTEMOIO cyMy OalliB He
MEHIIE TMOJIOBUHM BIJI MaKCUMaJbHO MOXJIMBOI 32 MPAKTHUYHY YaCTUHY
JTUCITUTUIIHY (7151 icruTy ), ToOTO He MeHte 2560aimiB 3a 3M-I12. Koxen cTyneHT,
akuil Ha neHp icnuty mae gomyck go IICK 3 aucuuroiiau, 1mo 3akiHYyeThes
ICTIUTOM, CKJIaJla€ MICHMOBHUH ICIIUT (€K3aMEH) 3a PO3KJIaJIOM €K3aMeHiB. SKIo
CTYIEHT Ha JIeHb €K3aMEHy He JIKBIJyBaB 3a00proBaHICTb 3 MPAKTHYHOI
YaCTMHM HaBYAJbHOI TUCIHILIIHU, BIH HE JOMYCKAa€ThCSA IO €K3aMeHy. SIKIIo
CTYJEHT JIIKBIyBaB 3a00proBaHICTh [0 MPAKTUYHIN YaCTHHI 10 JTHS €K3aMeHY,
TO BIH JOINYCKA€TbCS BHUKIATa4eM 10 ek3ameHy. llinicymkoBa KOHTpOJIbHA
pob6ota (icnuT) siBjisie COOOK TECTOBI 3aBJAHHS, KOXHE 3 SKMX MICTUTH 20
NMTaHb. MakcuMasbHa OIIHKA 3a pe3yJibTaTaMU IiJICYMKOBO1 aTecTalii (1CIuTy)
craHoBuTh 100 OamiB. 3arajgpbHa OIlIHKA 32 CEMECTp BHUBOJUTHCS SIK
cepenHboapu(pMEeTUYHE 3a MiJICYMKAaMH MOTOYHOTO KOHTPOJIO (3 TEOPETUYHOI
Ta MPAKTUYHOI YaCTHH) Ta OLIIHKOIO 3a 1CIIHT.
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3. PEKOMEHJIALIIL 1O CAMOCTIMHOI POBOTHU CTYJIEHTIB
IToBYaHHS IO MOCJIII0BHOMY BUBYEHHIO TEOPETUYHOI0 MaTepiay.

Moayas 3M-JI3. KonTposb 0e3ne4HoCcTi NpoayKuii raay3i

Tema 3.1 CtanaapTu sIKOCTI npouylcun Xap40Boi IlpOMl/IC.JIOBOCTl.
30epirannus npoxyKiii xapqOBm MPOMHUCJIOBOCTI.

CraHmapTd Ha MPOAYKINIO PETIAMEHTYIOTh TEPENiK HOMEHKJIATYpPH
MOKAa3HUKIB SKOCTI 1X TEXHIYHMX XapakTepucTuk. CTaHaapTu BiaOMpaHHS
npo0 periaMeHTyIoTh METOAUKY BiIOMpaHHs pob 13 mapTii MPOAYKIIIi.

3HayHa  KUIbKICTh  CTAHJAPTIB, IO PErJIAMEHTYIOTh  METOJU
BUNPOOYBaHb, 3YMOBJIEHA PI3HOMAHITHUM  ACOPTUMEHTOM  XapyoOBOi
npoaykiii. Ha ocHOBI mepepaxoBaHUX CTaHAAPTIB OLIHIOIOTHCA MOKA3HUKH
SIKOCT1 CHPOBHHH, HamiB(paOpUKaTIB 1 TOTOBOT MPOAYKIIIi.

BukopuctanHs 1HMX CTaHAApTiB J03BOJIAE€ 3A1MCHIOBATH BXIJHUH,
omnepariiHui KOHTPOJIb 1 KOHTPOJIb TOTOBOT MPOTYKIIIi.

CrnoxuBul  XapakTepUCTUKH XapYOBUX MPOJYKTIB  BHU3HAYAIOTHCA
OpPTaHOJICITUYHUMHU BJIACTUBOCTSIMHU, IO € HAWUOUIBII BaXIUBUMHU JIS
OJlep’KaHHS BU3HAHHA CIOKMBAYiB. J{JIsl OLIHKH LIUX BJIACTUBOCTEH PO3poOIIeHi
CTaHIapTH30BaH1 OPTaHOJICITUYHI METOIU KOHTPOJIIIO.

Texnonoriuni XapaKTEPUCTUKU IPOAYKIIi1 BU3HAYAKOTHCA
TEXHOJIOTIYHUMH BJIACTUBOCTSIMUA CHUPOBHHH 1 XapaKTEPU3YIOTHCS KOMIUIEKCOM
(b13UKO-XIMIYHHUX MOKA3HUKIB 1 PEOJOTIYHUX XapaKTEPUCTHUK.

CyKyIHICTh CIOXHBYMX 1 TEXHOJOTIYHUX XapaKTEPUCTUK XapyuyoBOi
NPOAYKINi BU3HAYAE ii AKICTh, IO 3aJIGKUTh Bl HU3KH (DAKTOPIB, M SKUX
ICHYIOTh MEBHI CTaHIAPTH:

CKJIaJTy 1 BIACTUBOCTEN CUPOBUHU;

JOTPUMAHHSI PELENTYD;

JOTPUMAHHSM YMOB 1 p&KHUMHHUX TTapaMeTPiB TEXHOJOTIUHHUX MPOIIECIB
BUPOOHUIITBA 1 30€peKEHHS;

BUKOPHCTOBYBAHOTO YCTATKyBaHHS;

MaKyBaJIbHOT'O MaTepiaay TOIIO.

KiibKiCHOIO XapaKTepUCTHKOIO OJHIET a00 NEKUTFKOX BIACTUBOCTEN
MPOAYKITIi, IO € CKJIAJIOBUMHU JIO i1 SIKOCTI, € TIOKa3HUK. SKICTh OIIHIOIOTH 3a
OJTMHUYHUMH 1 KOMITJICKCHIMH TIOKa3HUKaMH, TOOTO TAKUMH, SIKi XapaKTepU3yIOTh
0JIHy a00 KiJIbKa BIAaCTMBOCTEH MPOYKIIii BIAMOBIIHO.

OCHOBHMMHM MOKa3HUKAMHU a00 KPUTEPISIMH SKOCTI XapUOBUX MPOAYKTIB €
OpraHoNeNnTUYHi, (I3UKO-XIMIUHI, MIKpOOIOJIOTIYHI TOKa3HUKH, a TaKOoX
TTOKA3HUKU OE3MEeKH (TOKCHKOJIOTIYH]).

Busnavaroun SKiCTh TPOAYKIli, BCTAaHOBJIIOIOTH BIAMOBIAHICT il
OCHOBHMX BJACTHMBOCTEM BHMOram CTaHIapTiB ab0o0 TEXHIYHUX YMOB.
Hecranmaptai (TOOTO HE BIiJANMOBIIHI BHMOTaM HOPMATUBHOI JOKYMEHTAIi1)
BUPOOU MOKYTh OyTH NMPUIATHUMHU a00 HE MPUIATHUMHU JI0 BXKUBAHHS.
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3ane)XHO BiJl XapakTepy MapaMeTpiB MOKA3HUKIB iX KOHTPOJIb 3A1MCHIOIOTH
JBOMa  OCHOBHMMH  METOJaMH  JIOCHI/DKCHHS:  OPTraHOJICNITUYHUM 1
BUMIPIOBAJIbHUM.

Orminka SIKOCTI MPOAYKIli OPTaHOJCITUYHAM METOJOM BUKOHYETHCS 3a
BU3HAUEHUMH SKICHUMHU TIOKa3HWKaMmu (TlapaMmerpamu). B opraHoienTuyHii
OILHIN SKOCTI Xap4yOBOTO MPOAYKTY O€pyTh ydacTh Taki MOKa3HUKH, 5K
30BHIIITHIN BUIJIS, KOHCUCTEHIIS, 3aI1aX 1 CMaK.

Ominka OpraHoJeNTUYHUX [OKA3HUKIB Tepenye (i3UKO-XIMIYHOMY
aHai3y, M0 JT03BOJISE OLIBIN MOBHO OI[IHUTHU SKICTh MPOAYKIIT Ta MiABUIIUTH
ONEpPATHBHICTH KOHTPONIO. MOro pesyisTaTH BPaxXOBYIOTHCS IIiJ 4yac BizGopy
3pa3KiB AJis 1a0OpaTOPHOTrO (IHCTPYMEHTAIBHOTO) aHATI3Y.

[IpaBwiibHE 30epiraHHs XapuoBUX MPOAYKTIB 3a0e3meuye 30epeKeHHs 1X
Xap4oBoi 1 610JIOTTYHOT IIIHHOCTI, 00epirae BiJl MCYBaHHS, a TAKOXX Ma€ BEJIUKE
3HAYEHHS Y TPOQIIAKTHUII XapuOBUX OTPYEHD OaKTEpiaabHOI IPUPOJIH.

3axomy MO0 TONEPEHKCHHS PO3MHOKEHHS MIKpOOPTaHi3MiB Y
XapYOBHX MPOAYKTAX 3BOASATHCS 110 30€piraHHs iX B XOJIOAWIBLHUKY, peaizallii B
PEKOMEH/IOBaHI CTPOKM Ta JOTPUMAHHS CaHITAPHO-TIEHUYHUX BUMOT IIOO
MiCIlb 30epiraHHs.

YMoBU 1 TepMiHH 30epiraHHs 3ajexaTh BiJl BHIY MPOIYKTY 1 crocoOu
1oro oOpoOKH.

3o6epicanna zomoeux cmpae. barato rotosi ctpaBu (OyJapHOHM 1 mepIii
CTpaBH Ha M'SICHOMY, puOHOMY ab0 TpHOHOMY OYJbIOHI, APYTi CTPaBU 3 M'sica,
nTaxy, pubM, TYIIKOBaHI OBOYi, CTpaBU 3 IpuOIB, XOJOIHI CTPABU - XOJOJILI,
3aJuBHE M'sico 1 puba, BIHETpeTH, callaTH, a TaKOX KOHIUTEPChbKI BUpPOOHU 3
KPEMOM) BIJIHOCATHCS JI0 MIBUAKOICYBHUX MPOAYKTIB. TOMYy mepeiueHi cTpaBu
ciig 30epirati B XOJOAWIBHUKY MPU TeMIiepatypi 4-6° Tema; uepes 4-6 rog.
30epiraHHsl IMX CTpaB MpPU KIMHATHIA TeMmepaTrypl BXMBaHHS iX B 1Ky
HeOe3neyHo. [Ipu nboMy ciif mam'statd, 10 Mepiil 1 APYri CTpaBH MOXKYTh
30epiratucs B XOJIOAWIBLHUKY HE Olbiie 72 TOJI.

PexoMeHTyr0ThbCSl HACTyIHI TEepMiHM 30epiraHHs HamiBpaOpHUKaTiB 1
CyOnpOJyKTIB B XOJOJWJIBHHKY: KpPYIMHOKYCKOB1 HamiBhaOpukaTH M'SACHI
(OidmrTexc, aHTPEKOT, JIAHTET TOIO)- 36 TO., TaHIpoBaH1 (IITHIIETb, POMIITEKC
Tomo) 1 ApiOHOmMAaTKOBI (OedcTporanoB, Tymsmi, pary TOIIO) M'SICHI
HaniBhabpukatu - 24 roauHU, KOTJIETH, OidITeKcH pyOaHi, MeyiHKa, HUPKH 1 T.
. - 12 rogun, M'sicauii gapi, romyoii, nepeip, kKabauku, papuimpoBaHi M'scoM
1 pucoM,- 6 roauH; HamiBdabpukatu 3 OTHI: ¢ige HaTypaibHe - 48 ronauH,
pyOJieHi KOTJIeTH, HOTPYXH - He Oinblie 12 ronuny. Haiimenmmii  TepMiH
30epiranHs MaroTh puOH1 HamiBpabpukatu. PubH1 HamiBdaOpukaTH, maHipoBaHi
B cyxapsx, MOKHa 30epiratu He Ouiblie 24 roguH, puOHI KOTIeTH - 12 roauH,
puOHI HamiBpabpuKaTH CreniaTbHOTO 00pOOIEHHS - HE TTOHA 3 TOJ.

Tepminu 30epiranHs koBOac, KOBOACHMX BHUPOOiIB, OKOCTIB 1 KOMYEHI 3
M'sica 3aJIe’kaTh BiJl Coco0y iX BUTOTOBJIEHHS. BapeHi dapiupoBaHi, JiBEepHi,
KpOB'sitHI KOBOAcH, COCHUCKH, CaplesIbKH, BapeHl OKOCTy, OyKE€HHWHY 1 T. p. B
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JOMAITHIX YMOBaX CJij 30epiratv TUIbKU B XOJOJIUIBHUKY MpU Temiepatypi 0-
8° Temnna.

ConiHHsI, MapuHYBaHHS 1 KOIMUEHHS 30UIbIIyE TEPMIHM 30epiraHHs 1
puOHUX MPOAYKTIB. TepMiHM 30epiraHHsl COJIOHOI pHOM 3aJIeKaTh BiJ CTYMEHS
COJIOHOCTI.

30epiranHa cyxux nponaykTiB. Cyxi mnpomayktu (OOpouIHo, Kpyra,
MaKapOHHI BUPOOH, CyXO(PpyKTH, IIYKPOBHUH TICOK) MOXKYTh 30€pIiraTucs JOCHUTH
nosro. Opnak 30epiranHs iX 0e3 O3HaK IICyBaHHS MOJJIMBO JIMIIE TpU
JOTPUMaHHI MEBHUX MpaBui. 30epiratu Cyxi CUIydi IPOAYKTH CII y CyXHX,
n00pe IPOBITPIOBAHUX MPUMIIICHHSX.

30epiranHs xymiba B TMOJIETUICHOBUX IMMaKeTax oOepirae HWOro Bija
BHUCHUXaHHS, alie COpHUS€E TOsIBI CTOPOHHIX 3amaxiB 1 3BOJIOKEHHIO, TOMY TakKi
MaKeTH PEeKOMEHIYIOThCS TITbKU JJI1 KOPOTKOYACHOTO 30epiraHHs

JIITEPATYPA
1.I'epacumoB  O.[. TexHosorii 3aXxuCTy HaBKOJIMIIIHHOTO  CEPEIOBHUIIA:
niapyunuk / Opecbkoro nepx. exkosor. yH-T. Oneca: TEC, 2019.- 268 c.
2. TlomoBa H. B., ApcenbeBa JI. 0., Muctwopa T. I'. Konrpons sikocti Ta
oesneyHocTi mpoaykii ramysi: Kypc nekumiid mist cryna. Hanpsmy 6.051701
"XapuoBi TexHOJIOTIi Ta iHXKeHepis" neH. Ta 3ao04. ¢opm Hapu. -K.: HYXT,
2012.- 175 c.
3.Hopwmu pamiamiitaoi 6e3nexu Ykpainu (HPBY-97): JlepxaBHi ririeHiuH1
HopMmatuu. — K. : Bignin [loxirpadii YkpaiHChKOTO LEHTPY
nepxkcanemanariasiny MO3 Ykpainu, 1997. — 121 c.

IIUTAHHA J[JIA CAMOIIEPEBIPKU
1. *[o 3rimzo HOpM HPBY-97 Ta OCHOBHMX CaHITapHHUX MPaBUJI HA3UBAIOThH
pPIBHAMHU JTiiA?
2. SIxi cTaHAApTH PETJIaMEHTYIOTh MEepeiKk HOMEHKIATYpU MOKa3HHUKIB SAKOCTI iX
TEXHIYHUX XapaKTEPHUCTHK.
3. lllo pernaMeHTyOTh CTaHJAAPTH BiIOMpaHHS MPo0?
4. SIki yMOBH 1 TEpMiHM 30epiraHHs XapuoBOi MPOIYKIIIi?
(*- muTaHHS Ui CaMOMEPeBIpKM 0a30BUX pE3yNbTaTiB HaBUaHHA -3HaHb, BMiHb, HAaBHYOK).

Tema 3.2 bakrepiliHi TOKCUHH, MIKOTOKCUHHU. J[iOKCHH 1 JioKCHHOMOXIOHI
cnoayku. Illecrunuau. HirpaTu, HITpUTH, HITPO30aAMiHH

Ckinaz 1 BIACTUBOCTI 1K1, IIO XapaKTEpU3YIOTh ii AKICTh 1 Oe3meKy A
JIOAWHM, BU3HAYAIOTHCS 32  MAPa3UTOJNOTIYHUMU 1 PaiOJIOTTYHUMU
NOKa3HWKAMM, BMICTOM TMOTEHLIMHO HEOE3MEYHUX XIMIYHHUX CHOJYK 1
010J10T1YHHUX 00’ €KTIB

Tokcukoindexiii — TrocTpi, HEPIIKO MacoBl 3aXBOPIOBaHHS, IO
BUHUKAIOTh TPU BXXMBAaHHI 1Ki, 110 MICTUTh MacuBHY KimbkicTb (105—106 i1
ounpiie Ha 1 T ab6o 1 M MPOayKTY) )KUBUX 30yIHUKIB 1 IX TOKCHHIB, BUIIICHUX
MIpU PO3MHOKEHHI 1 3aru0ei MiKpOOPTaHi3MiB.
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3 TOYKM 30py XPOHIYHOT /1T 1 HeOe3MeKu BIAAICHUX HACTIAKIB HA TIEepIIe
MICIIE€ TIO Mip1 pU3UKY BUXOJSATh MIKOTOKCHHU.

BakTtepiitHi TOKCMHU 3a0pYIHIOIOTH XapyoBl MPOAYKTH 1 € NMPUYUHOIO
TOCTPUX XapUyOBHUX IHTOKCHKAITIH.

Haiibinpim 4acTo peecTpoBaHi 1HTOKCHKAIl, IMOB’S3aHl 3 YPaKEHHSIM
XapYOBHX MPOAYKTIB IEIKHUMH OaKTEpPITHUMH TOKCHHAMHU:

Cmadgpinoxok. Staphylococcus aureus — TpaMIo3uTUBHI OaKTepii, 1m0 €
IPUYUHOIO CTa(PUITOKOKOBOTO OTPYEHHS.

Cra¢imokoku CTiHKI 10 A1l PI3UYHMUX 1 XIMIYHUX YNHHUKIB, BUTPUMYIOTh
Harpianus npu 70 °C BrnpomoBxk roguHu. Bimomo, mo cradinoxoku
BuTpuMytoTh HarpiBaHHs npu 100 °C Bmpomorx 35 XB (KOHCEpBHU B Macii).
Xoua cradinokoku He pocTyTh pu 0 °C, BOHU CTiliKi 10 XOJOIy 1 BUKHBAIOTh
TPpUBAIMKA Yac B 3aMOPOKCHHUX CEPElOBHUINAX. bakTepuiuaHy [it0 1o
BIIHOIIICHHIO /10 CTa(UIOKOKIB Ma€ OITOBa, JUMOHHA, ¢ochopHa, MOJOYHA
kuciotu npu pH 1o 4,5. Kpim Toro, >XUTTEAISAIBHICTE OAKTEPId MPUITHHAETHCS
npu KoHueHtpauii comi (NaCl) — 12%, Cradiiokoku, 0coOJIUBO 30JI0THUCTI,
BUPOOJISIFOTh  €K30TOKCHH. JlesKi ImTamMu YTBOPIOIOTH EHTEPOTOKCHH, IIIO
BUKIIMKA€ TOCTPUIA TAaCTPOCHTEPHT.

Canvmonenu (Salmonella). Y 1934 p. 3a mpomno3uIie0 HOMEHKJIATYPHOI
KoMmicii MixHapogHoro 3’i3my MiKpoOioJioriB Oyj0 NPUUHATO 1MEHYBaTH
3raJIaHui pij] «caJbMOHENay y mam’saTh MikpoOiosnora CalbMOHa, SIKUH MEPIIUM
3 TOCIIHUKIB BiAKpUB B 1885 p. 0fHOTO 3 MpeACTaBHUKIB IILOTO POy OakTepiit
— B. cholerae suis (S.suipestifer). 30yIHUKH CaTbMOHENHO31B BITHOCSATHCS
70 CIMEWCTBa KHINKOBUX OakTepiit poay cambMoHe u.. CalbMOHEIN CTIHWKI 10
I KyXOBapChKOi COJIi 1 30€piratoTh KUTTEIAATHICTh B M sICHOMY po3codi (29 %
coutl) BIpoioBk 4—8 micsmiB mpu Temreparypi 6—12 °C. Benuky HeOe3neky
MPEACTaBIAIOTh BUPOOU, MPUTOTOBaHI 3 TMoOJpiOHEeHOro M’sica (dapry),
OCKUIBKM B mpolieci TNOApIOHEHHS CajJbMOHENW, 1[0 3HAXOAWIHCS B
aiMQoBy31aX, MOIIMPIOIOTECA MO YCik Maci ¢apury, a IpH HENPaBUILHOMY
30epiranHi roro IHTEHCUBHO PO3MHOXKYIOThCS. CaslbMOHEBO3HI
TOKCUKOIH(EKIIIT MOXKXYTh BUHUKATH TaKOX IMPH BXXUBaHHI S€Ib 1 M’sica MTHIII,
ocobmmBo BojormiaaBHOi. CanbMOHENM BUKIWKAIOTh TpPU OCHOBHI THUIHU
3aXBOPIOBaHb: 4epeBHUN TH(, mapaTudu 1 eHtepuT. llpoBigHa posbp y
BUHUKHEHHI XapUYOBUX CaJTbMOHEIHO31B HAJICKUTH M SICY 1 M’ ICHUM TPOYKTaM.
Jlo HeOe3rmeyHnx XapyoBUX MPOAYKTIB 3 TOYKH 30py BUHUKHEHHS XapuOBUX
CaJIbMOHEIIbO31B  BIAHOCATH (hapiri, XOJO.Ill, CAJIBTHCOHW, HHU3BKOCOPTHI
(okpema, cTOJIOBa, JIIBEpHA, KPOB’SHA Ta 1H.) KOBOAcW, M’SICHI 1 TMEYIHKOBI
MaIITeTH.

bomynizm. Clostridium botulinum TipoayKy€e€ TOKCHUHH, 110 MPEACTABISAIOThH
0Cco0JIMBY HeOE3MeKy ISl JTIOIUHH.

Bonu BpakatroTh puOHI, M’SICHI NPOAYKTH, (PPYKTOBI, OBOYEBI 1 I'pHUOHI
KOHCEpPBHU NPHU HEAOCTATHIN TEIJIOBIA 0OpOOIll 1 B YMOBaX PI3KOIO 3HUKEHHS
BMICTY KUCHIO (T€pMETUYHO 3aKyInopeHi KoHcepBu). KpiMm Toro, 60TyI0TOKCUHH
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XapaKTepU3yrThCsl BHUCOKOI CTIMKICTIO 10 il MPOTEONITHYHUX (HEPMEHTIB
(merncuH, TPUIICHH), KUCJIOT (30Kpema, 10 KHUCJIOr0 BMICTY IIUIYHKY), HU3BKHX
TeMIepaTyp, ajie iIHaKTUBYIOTHCS 111 BITUBOM JIYTiB 1 BUCOKUX TemmepaTyp (80
°C — 30 wmin; 100°C — 15 wmiH). Skmo B XapuyoBOMY IPOAYKTI BKe
HAaKOMUYUBCS ~ TOKCHMH, TO KOHCEpBYBAHHS MPOAYKTY —  COJIHHS,
3aMOpPOKYBaHHSA, MAapUHYBaHHS HE I1HAKTUBYIOTh HOTo. Y KOHCEpBax B
pe3yabTaTi pO3BUTKY MIKpOOIB 1 T1IpOJi3y OITKOBUX 1 IHIIMX PEYOBHUH MOXKYTh
HAKOMMYYBATHUCS Ta3M, 110 BUKJIUKAIOTh CTIMKE 3MyTTS JIeHI OaHku (6omMOax).
Botynizm 3ycTpidaeThcsi JOCUTH YaCTO 1 JIETaIbHICTH focsirae 7—9%.

Ewepuxioz abo kuwkoea koniingpexuia (Escherichia coli, pony
Escherichia). Emepuxio3 a0o KHIIKOBa KOJiiHGEKIIS — TrocTpa KHIIKOBA
iH(DeKIis, 1O BUKIMKAETHCS TATOT€HHUMM  (JIIapeereHUMH)  IITaMaMH
KHUILIKOBHUX MAJIMYOK, MPOTIKAE 3 CHMIITOMAMU 3arajbHO1 IHTOKCUKAIIIT 1 TOPa3KH
IIUTYHKOBO-KUIIIKOBOTO TpakTy. Ilarorenui mramu E.coli (KUIIKOBa MaJiMyKa) €
MPOAYILIEHTaMU TEPMOCTaOIIPHUX TOKCHHIB 1 3/JaTHI BUKIMKATH $K TOCTI
TOKCUKOIH(EKIII1, TaK 1 OyTH MPUUYNHOI XPOHI-YHOT HUPKOBOI HEJOCTATHOCTI.

baktepii Trpynu KHUIIKOBOI TMaJWYKH HE CTIMKI JO BHCOKOI TeMIIepaTypH:
3aru6ens ix Hactae ipu 60 °C gepe3 15 min, ipu 100 °C — muTTeBO. 3BUYAIHI
ne3uH(pikytoul pedoBuHU (deHon, dopMmaiiH, cynema, iTKuid HaATp, KPEOJiH,
XJIOpDHE BAaIlHO Ta 1H.) B 3arajJbHONPUMHITHX PO3BEJACHHSX IBUIKO BOWBAIOTH
KUAIIKOBY MalW4Ky. 3 IUIAXIB mepenadi 1HQEKIii MpoBigHE Micle 3aiMae
Xap4yOBHii, 0COOIMBO MOJIOKO 1 MOJIOUHI MTPOIYKTH, M SICHI TIPOAYKTH.

Ilpomei. baxrepii poay Proteus mupoKo NOIUPEHI B MPUPOI 1 BIIOMI K
rHIIIBHI O0akTepii. L1 MikpoopranizMu MOXyTb pO3MHOXKYyBatucs npu pH 3,5—
12; BUTpuMyrOTh HarpiBanHs A0 65 °C BnopoioBxk 30 XB; CTIMKI 10 BUCUXaHHS 1
BUCOKOI KOHIIGHTpalii xjopuay HaTpito. OpraHoJenTU4HI BJIACTHUBOCTI
NPOAYKTY TIPM MacUBHOMY OOCIMEHIHHI OakTepisiMu poay Proteus He
3MiHIOIOThCS. Cepell 6araTh0X MPEeICTAaBHUKIB MPOTEHHOT IPYIU TUIBKUA OKpeMi
BUJIM 371aTH1 BUKJIUKATH Xap4yOBI TOKCUKOIH(EKIIIi.

XapuoBl TOKCHUKOIH(EKIli, BUKJIMKaHI MIKpoOaMH Tpymnu TIpoTes,
BUHUKAIOTh MEPEBAXHO MPU BKUBAHHI PUOHUX 1 M SICHUX OO, OCOOJIMBO
oIPIOHEHUX.

IX HepinKo BUABIAIOTH NpM XPOHIYHUX iH(EKIIAX CEYOBUBIIHUX LLIAXIB,
a TaKOX MpH OaKTepieMisiX, MTHEBMOHISAX 1 OCEPEAKOBHUX MOPa3KaxX y OCIa0ICHUX
XBOPHX.

lizieniuni nopmamueu 3a Mikpooion02iuHUMU ROKAZHUKAMU TIPOTYKTIB
Xap4yyBaHHS BKJIIOYAIOTh KOHTPOJIb 32 4 TpylaMH MIKPOOPTaHi3MiB :

- CaHITapHO-TIOKa30B1, J0 SKUX BIIHOCATHCA: KUIBKICTh ME30(DIbHUX
aepoOHMX 1 (haKyJIbTAaTUBHO-aHACPOOHUX MIKPOOPraHi3MiB 1 OakTepiil rpynu
KHIIKOBHUX MaJIUYOK;
YMOBHO-TIATOI'€HHI MIKPOOPTaHi3MH, 10 SIKUX BIIHOCAThCA E.coli,
S.aureus, 6axtepii pony Proteus, B.cereus 1 cynbDiTpeayLiiiH1 KIOCTPUILT;
: MaTOreHHI MIKPOOPTaHi3MHU, Y TOMY YHCII1 CallbMOHEIIH,
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MIKpPOOpIraHi3MHU MCYBaHHS — B OCHOBHOMY I1€ JPDKIXKI 1 TUTICHEBI
rpuoH.

Mixomoxkcunu. MikoTokcunu (Bif rped. mukes — rpubd 1 toxicon —
OTpyTa) — TOKCHUYHI MPOAYKTH KUTTEIISUIBHOCTI MIKPOCKOMIYHUX TUTICHSBUX
rpu0iB, 10 MatOTh BUPAKEH1 TOKCUYHI BIACTUBOCTI.

[lnicHeBi TpuMOM — BCIOAM MONMPEHi MIKPOOPraHi3MH. IX pomb y
BUHUKHEHHI TICYBaHHA IpH 30€piraHHi BiioMa TOYHO TakK, 5K 1 ix 3aCTOCYBAHHS
y hepMEeHTaTUBHUX nporecax npu BUTOTOBJICHHI OKpemux BUJIIB CUpIB a0 mpu
M1Kp0610n0r1qH0My CHUHTE31 JTUMOHHOI KHCIOTH 1 MEHIWIHY. TOKCHYHICTh
I[BUTUX XapYOBHX MPOIYKTIB 1 KOPMIB BiJJoMa MOPIBHSHO JaBHO.

MikoTOKCHHH, HaWOUIBII MOMIMPEHI B MPOAYKTaX XapuyBaHHs. Bucoxa
HeOe3neKka MIKOTOKCHHIB BUPAXXAa€ThCS B TOMY, IO BOHM MalOTh TOKCHYHHUUN
epeKT B HAA3BMYAHHO MaJIMX KUIBKOCTSAX 1 37aTHI JyXe 1HTEHCHBHO
nuyHIyBaTH YIIMO MPOIYKTY.

JMiokcun €  noOlYHMM TPOJYKTOM BHPOOHHUIITBA ILIacTMac,
NEeCTULUAIB, Tanepy, AedoiaHTiB (BUKJIMKAIOTh OMaJaHHS JIUCTA Yy POCIIUH;
3aCTOCOBYIOTHCS JJIsI TIEPEHKHUBHOTO BUJAJICHHS JIUCTS, 3 METOIO TIOJICTTIICHHS
MEXaH130BaHOT0 30MpaHHS BpoOKar). JIIOKCMH BUSBJIGHMM y CKJIaal BIAXO/IIB
MeTalyprii, AepeBooOpOOHOT 1 IENI0I03HO-TIAaNepPOBOi MPOMUCIOBOCTI. BoHu
YTBOPIOIOTHCS MIPU 3HUIIEHHI BIIXO/IB B CMITTECHANIOBANBbHUX nevyax, Ha TEC;
€ TPUCYTHIMH Yy BHXJIOIHHUX Ta3aX aBTOMOOLIIB, IPU TOPIHHI CHHTETHYHUX
MOKPUTTIB 1 Macjia, Ha MICBKUX 3BajMILaX. TakuM YHHOM, MpodIemMa N10KCUHY
HaOyJa TI00aIbHOTO XapaKTepy.

B oprani3m noavHU JIOKCHH MOTpAaIUisie B OCHOBHOMY 3 Txkero. 97%
NOTpAIUIs€ B OpraHi3M 3 MpoayKTaMu xapuyBaHHs. Cepesl OCHOBHUX MPOIYKTIB
HeOe3neyHl KOHIICHTpAIlll JIOKCUHY BUSBIAIOTHCS B M’sici, puOl, TBapUHHHUX
KHUPax, MOJIOYHUX MPOIYKTaX (BMICT MIOKCUHY BH3HAYAETHCS KUPHICTIO IHX
MPOAYKTIB, OCKUIBKA JIIOKCMH — >KUPOPO3YMHHE 3’€nHaHHs). JDxepenamu
JIOKCHHY MOXYTh OyTHM 1 KOpeHeruogu (KapTomuis, MOpKBa Ta iH.). 36%
JTIOKCUHY TOTpAruisie B OpPraHi3M 3 SJIOBUYMHOIO, 3 MOJIOKOM 1 MOJOYHHMH
npoaykramu — 24,1% (BmicT aiokcuHy B Mool B 40—200 pa3iB nepeBuIiye
iX HaAsBHICTh B TKaHWHAX TBApWHH); 31 CBUHUHOIO — 12,2%. I Tinbku 2,2%
JTIOKCUHY TIOTPAIUISIE€ B OPTaHi3M 3 MOBITPSM.

VY manux [103ax JIOKCMH BUKIUKAa€ MyTareHHH e(eKT, BIPI3HAETHCS
KyMYJSTUBHUMHU BJIACTUBOCTSAMHU. JIIOKCMH TpH XpOHIYHIM 1 TOCTpiid Aii
BUKJIMKA€ PI3HI MATOJOTIYHI 3MiHM B oprani3mi. [lpu oTpyenHni, y moaei
CIIOCTEPITaloThCs TPABHI PO3JIaa, TOJOBHUN 1 M’ A30BHM Oib. Y pasl rocTpux
OTPY€EHB OJIHIEIO 3 PaHHIX 03HAK € TPOTPECYIoUe 3HMKEHHS MacH Tija.

Ilecmuyuou — y3araqbHeHa Ha3Ba 3ac001B, II0 € PEYOBMHAMU PI3HOI
XIMIYHOI TPUPOIM 1 BUKOPUCTOBYBAHMX JJIsI OOpOTHOM 3 MIKITHUKAMHU 1
XBOpoOaMH POCIMH, 13 CMITHOIO POCJIMHHICTIO, IIKIJIHUKaMH 3€pHa 1
3EpHOMPOAYKTIB, JEPEBUHM, IIEPCTi, MIKIpH, BHUPOOIB 3 OaBOBHHU, 3
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eKTOMapa3uTaMy JIOMAIIIHIX TBApUH, 3 IEPECHOCHUKAMH 3aXBOPIOBAHb JIFOJIUHU 1
TBapHH.

[Tecturuau miapo3aIAIOTECA HA JIBA OCHOBHI KJIACH: XJOPOPTaHivHI 1
dbocdhopopraHiuHi.

OTpyeHHsl NroJed MEeCTULMAaMHU TOJAUISIOTHCS Ha TOCTPl 1 XPOHIYHI, 1
OLIIHUTH KUIBKICHO T1 ¥ 1HII HAA3BUYANHHO CKJIAIHO.

Himpamu mypoKo NOUIUPEHI B IPUPOIl, BOHH SBJISIOTHCS HOPMaJIbHUMHU
MeTabomitaMu OyAb-SIKOTO KHBOTO OpraHi3My, SK pPOCIMHHOTO, Tak 1
TBapUHHOTO, HAaBITh B OPraHi3Mi JIIOJAWHU YTBOPIOETHCA 1 BUKOPUCTOBYETHCS B
obmiaHUX mporiecax Oimbine 100 mr HiTpaTi. [IpoTe, MU MOCTIHO YyeEMO PO
HeOe3MeKy HITpaTiB.

["0JI0BHOIO MIPUYMHOIO YCIX HEraTUBHMX HACIIAKIB € HE CTIJIbKU HITPATH,
CKUTBKM X MeTaboJITH — HITpUTU. HiTpuT, B3aeMoiiouu 3 TeMOTJIOOIHOM,
YTBOPIOE METTeMOTJIO0IH, M0 HEe 3JaTHUHA MEePEHOCUTH KHCEHb. B pesynbrati
3MEHINYEThCS BMICT KHCHIO B KpPOBI 1 PO3BHBAETHCS TIMOKCIS (KHCHEBE
rojiolyBanHts). Skio BMicT Merremorio0iny 3poctae 10 30 %, To 3’ SIBISIOTHCS
CUMIITOMH TOCTPOTO OTPY€EHHS (3aJUIIKa, Taxikapais, I1aHO3, CJIa0KICTh,
rojioBHuM 6111b), ipu 50 % MeTremMorio0iHy MOKe HACTaTU CMEPTh.

OCHOBHUMH JpKeperaMH MOTPAIUISIHHS HITPATiB 1 HITPUTY B OpraHizM
JIOAWHU € POCIAMHHI TPOAYKTH 1 MNWTHA Boja. HiTpatu HEpPIBHOMIPHO
PO3MOJUISIIOTBCS. B MEXax pPI3HUX YacTUH pPOCHHHHU. OCKUIBKH KEepeso
BHECEHHS HITpaTiB B POCIMHU 30BHIIIHE CEPENOBHUINE, TO YUM OJIMXKYE 0
KOPEHIB, TUM OIbIlIe B HUX HITPATIB: y CTEO1, YepelIKax 1 TOJOBHHUX JKHIIKAaX
JUCTSI, KOPEHETLI0/1aX, OCOOIMBO B IEHTPAIbHII YaCTHHI.

JIITEPATYPA
1.I'epacumoB  O.I. TexHosorii 3aXxuCTy HaBKOJIMIIIHHOTO  CEPEIOBHUIIA:
niapyunuk / Opecbkoro nepx. exkosor. yH-T. Oneca: TEC, 2019.- 268 c.
2. TlomoBa H. B., ApcenbeBa JI. 0., Mucwpa T. I'. Konrponas sikocti Ta
oesneuHocTi mpoaykii ramysi: Kypc nmekmiid mis cryn. "Hanpsmy 6.051701
"XapuoBi TexHojOrii Ta 1HXeHepis" neH. Ta 3ao4. ¢opm Hary. -K.: HYXT,
2012.- 175 c.
3.Hopwmu pamiamiitaoi 6e3nexu Ykpainu (HPBY-97): JlepxaBHi ririeHiuH1
HopMmatuu. — K. : Bignin [loxirpagii YkpaiHChbKOTO LIEHTPY
nepxkcanemanariasiny MO3 Vkpainu, 1997. — 121 c.

ITUTAHHA J[JIAI CAMOIIEPEBIPKU
1. * SIki GakTepiiftHI TOKCUHYU € HAWO1IBIT HEOC3NEUHNUMU ?
2. *5ki 6akTepii BUPOOJISAIOTh €K30TOKCHH Ta YTBOPIOIOTH EHTEPOTOKCUH?
3. *Sxi Oaktepii Oyno mNpUAHATO IMEHyBaTH Yy MaM’sTh MiKpobiojora
CanpmoHa?
4. *5ki Oaktepii BUABISAIOTH IPU XPOHIYHUX 1H(EKIISIX CEYOBUBIIHUX IIJISAXIB, a
TaKOX MpU OaKTepieEMisX, THEBMOHISIX 1 OCEPEIKOBUX MOpa3kax y ociabiIeHHx
XBOpHUX?
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5. Sxi HaibOinbIml HeOe3Me4YHl TOKCHMHU € TMPOAYKTaMH KUTTEIISIIBHOCTI
MIKPOCKOIIIYHUX TUTICHABUX TPUOIB?

6. I1lo sBste coOO¥O JIOKCHH?

7. SIki pe4OBUHU BUKOPUCTOBYIOTHCS ISl OOPOTHOM 3 IIKITHUKAMH 1 XBOpOOaMHU
pocnuH?

8. Slka HeOe3nevHICTh HITPATIB 1 HITPUTY?
(*- mUTaHHA JUIS caMONepeBipKH 0a30BUX pe3yibTaTiB HABYAHHS -3HaHb, BMiHb, HABHUYOK).

Tema 3.3 Xapuosi n100aBku. I'eHeTHYHO-MOAM(PiKOBAHI POAYKTH

Xapuoei 0obaeku.  XapyoBi J00aBKM — MPHUPOJAHI, 1IEHTUYHI
OPUPOHUM a00 IITY4YHI (CHHTETHYH1) PEUOBHUHU, 3a3BUYall HEBKMBAHI B SKOCTI
Xap4yoBOTO MPOAYKTY, ajieé SIKi HaBMHCHO BBOJASTH B XapyOBHH MPOIYKT 3
TEXHOJOTIYHUX MIpPKyBaHb Ha pI3HUX eTanax BHUPOOHMIITBA, 30epiraHHs,
TPAHCIIOPTYBAaHHS 3 METOIO TOJINIIEHHS a00 TOJIETIIEHHS BUPOOHUYOTO
nporiecy abo TOTEeIBbHUX Olepalliii, 301bIIIEHHS CTIMKOCTI MPOAYKTY 0 PI3HUX
BU/JIIB TICYBaHHS, 30€pEXKEHHS CTPYKTYPH 1 30BHIIITHBOTO BUTIISITY MPOIYKTY 200
CHeIiaIbHOT 3MiHM WOTO OpraHOJIENTHYHUX BlacTUBOCcTed. OTke, XapyoBi
N00aBKH — II€ PEYOBHHH, CIIOJIYKH, SIKi CBIZIOMO BHOCSATH B XapuoBi MPOIYKTH 3
METOI BUKOHAHHS MeBHUX (YHKIIIH.

Psn xapuoBux 1g00aBOK 3’SIBISE€THCS B 1K1 HE3AJIEKHO Bl OakaHHS
BUpPOOHMKA B TpoIleci BUPOOHUITBA MPOAYKTY abo ioro ymakoBku. JlroquHa
HIOPIYHO Pa3oM 3 XapuyoBUMH Ipoaykramu otpumye Bin 0,2 mo 1,0 mimirpama
OeH3amipeHa: 3a paXyHOK PEYOBHH 3 UMY IpPHU KOMYEHHI; KCEHOOIOTHKIB, IO
3’SIBIISIIOTHCSA 3 MAKyBaJbHUX IJIaCTMAC.

IcTopis xapdoBux n00aBOK (OIITOBA KHUCIOTAa, KyXOBapChKa CUIb Ta iH.)
HaJII4ye€ ACKIJTbKA TUCSIOITh.

XapuoBi 100aBKH y Halll Yac BUCTYNAIOTh K HAUMOUIMPEHIII 610J0T14HO
aKTHBHI KCEHOO10THKH, 110 BBOJATHCS B OPTraHi3M 13 30BHIIITHBOTO CEPEIOBUIIIA.
Xap4oBi J00aBKU JOMYCKAETHCS 3aCTOCOBYBATH TUTBKU Y TOMY BHUIMAJIKY, SIKIIO
BOHH HaBiTh IIPU TPUBAJIOMY BUKOPUCTAaHHI HE 3arPOXKYIOTh 37I0POB 0 JIFOIMHH.

XapuoBi m00aBKH - pPEYOBHHHU, IO PETryIIOIOTh CMaK MPOAYKTY
(apoMatu3aTopu, CMaKoBi J00aBKM, MIJACHIIOBAYl CMaKy, II1JICOJIOKYIOUl
PEUOBHMHM, KHUCJIOTH 1 PEryJsaTopd KHCJIOTHOCTL); - PEYOBHHHU, IO

OiABUIIYIOTh 30€peKeHHS NPOAYKTIB 1 30UIBIIYIOTH TEpMiH 30epiraHHs
(KOHCEpBaHTH, AHTUOKCU/IAHTH Ta 1H.).

I'enomoougpixosani npooykmu — TPOIYKTH, IO OTPUMYIOTHCSA 13
TpaHCTeHHUX (reHeTHyHO Moau¢ikoBaHux) oprani3mi. Lo 3HauuTh, 1O Yy
OJIMH OPraHi3M BBOAATHCA UYyXKi T'€H a00 T'eH 1HIIOT0 OpraHi3My.

PosrnsineMo KOHKpeTHI Mpukiaau. Sk ragaere, YoMy MOMIZOPH MOXYTb
JIOBro 30€epiraTuch, He BTPAYalOYl IpU LIbOMY TOBAPHOTO BUTJISY Ta CMaKOBHX
axocTer? BUsBISIETbCSA, BOHM OTPUMAJId T'€H MOPO30CTIMKOCTI BiJ MOJSPHOI
kamOanu. TomMar nOpoTAroM TPUBAJIOrO0 4Yacy 3JaTHUM OYTH 3€JE€HUM IIpH
temmnepatypl +12°C, ane, moTparuisitoud y TeIio, BiH ojapa3y uepBonie. Ille
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OJIVH SICKpaBUN MPUKIA] — BIJOMHUHN YCIM IIKITHUK KapTOILIl — KOJOPAAChKUMA
KyK. Tak, 3aBISKM TEHHIH 1H)XXEHEpii Ta OTpUMAHOMY BiJI CKOPIIIOHA TEHY,
KapTOIUIs BTpayae yCH CBOI IMPHUBAOJIUBICTH JJIA 3aTATOTO BOpory. A xiib 13
J0JIaBaHHIM T€HETHYHO MOAM(IKOBAaHUX (DEPMEHTIB IOBIO HE YEPCTBRIE.

['eneTnun1 Moau@dikalii HaCaI YT IB1 OCHOBHI 11 MOKPAIUTH XapyoBi
BJIACTMBOCTI IPOAYKTIB Ta MIJBUIIUTH YPOKAMHICTb.

I'enomonudikoBani MNPOAYKTH — TPOAYKTH, WI0 OTPUMYIOTBCS 13
TpaHCTeHHUX (reHeTHYyHO Moau¢ikoBaHux) oprani3mi. Lo 3HaunTh, 1O Yy
OJIMH OpraHi3M BBOSATHCS UyKi FeH a00 IeH 1HIIOr0 OpraHi3My MiJJaloThCs,
MEPEBAXKHO COsI, KYKypy/3a Ta puc.

JIITEPATYPA
1.I'epacumoB  O.[. TexHosorii 3aXxuCTy HaBKOJIMIIIHHOTO  CEPEIOBHUIIA:
niapyunuk / Onpecbkoro nepx. exkosor. yH-T. Onxeca: TEC, 2019.- 268 c.
2. TlomoBa H. B., ApcenbeBa JI. 0., Muctwopa T. I'. Konrpons sikocti Ta
oesneyHocTi mpoaykii ramysi: Kypc nekuiid mist cryn. Hanpsmy 6.051701
"XapuoBi TexHojOrii Ta 1HXeHepis" neH. Ta 3ao4. ¢opm Hary. -K.: HYXT,
2012.- 175 c.
3.Hopmu pamiamiitnoi 6e3nexu Ykpainu (HPBY-97): [lepxkaBHi ririeHiuHi
HopMmatuu. — K. : Bignin [loxirpagii YkpaiHChKOTO LIEHTPY
nepxkcanemanariasiny MO3 Vkpainu, 1997. — 121 c.

ITUTAHHA J[JIXI CAMOIIEPEBIPKH
1. * [llo sByISIIOTH COOOI0 XapyoBi 100ABKHU?
2. *T'eroMoaundikoBaHi1 TPOIYKTH — IIE. ..
3. Konu Mo’kHa 3aCTOCOBYBATH XapuoBi J00aBKU?

4. 3 sIKuX OpraHi3MiB OTPUMYIOTHCS T€HOMOM(DIKOBaHI MPOTYKTH?
(*- mUTaHHA JUIS caMONepeBipKH 0a30BHUX pe3yibTaTiB HABUAHHS -3HaHb, BMiHb, HABHUYOK).

Tema 3.4  PagioakTUBHICTL Xap4yoBOI Ta TNPOMMCJIOBOI NPOAYKILil.
Pagianiiine 3a0pyaHeHHs1 Xap4yoBMX NpoaykKTiB. Meroam paaianiiHoro
KOHTPOJII0 Xap4y0BHUX MPOIYKTIB.

Oprani3M JIOJUHU, POCIUHHUNA 1 TBAPUHHUNA CBIT MOCTIMHO 3a3HAIOTH il
10HI3YIOUOTO BHUIPOMIHIOBAHHS, SIK€ CKJIQJA€ThCS 3 TPHUPOAHOI (KOCMIUHE
BUIIPOMIHIOBaHHS, BUIIPOMIHIOBAaHHS PaJl0aKTUBHMX Ta3iB 3 BEpPXHIB IIapiB
36MHOI KOpHM) 1 IUTYy4yHOI (PEHTIeHIBCHKI amapartd, pajaioi30TONH, AaTOMHI
CJICKTPOCTAHIIA, SJAEpHI BUIPOOYBAHHS) pPaAlOaKTUBHOCTI. PagioakTHBHICTH
POCJIHH 1 TBapHH, a BJIACHE 1 XapuOBHUX MPOJYKTIB 3yMOBJIEHa BCiMa 130TOMAaMH,
K1 TIOTPAIUISIIOTh Y HUX 13 3a3HAYEHUX JDKepes. [30Tonmu MoaiisioTh Ha JIBi
TpyTH.

Jlo mepiioi rpynu BiIHOCATH PAIIOHYKIIIIHA, SKI MICTATBCSA y CyMmilll 13
CTabIIbHUMH €JIEMEHTaMH, 10 OepyTh y4acTh B OOMiIHI PEUYOBHH 1 POCIHUH 1
tBapuH (K40, C14, H3), no npyroi - yci iami. HailOinbll akTUBHUM € HYKIIIT
Kanifo-40, mpoTre KUIBKICTh HOro B NPOAYKTaX POCIMHHOTO IMOXOMKEHHS,
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MOPIBHSIHO 3 MICTOM Yy 3eMHii kopi, MeHIia B 3-10 pasiB. Ille menmuii BMiCT
KaJliro B opranizmax TtBapuH (y 10-15 paziB menmie, HiX y nopoaax). llItyuna
palloaKTUBHICTh Ma€ MiCI€ B CTIMKMX XIMIYHUX €JE€MEHTaxX MijJ 4Yac
ONPOMIHIOBAHHS iX MOTOKaMH HEWTPOHIB, MPOTOHIB, YACTUHOK. PaioakTUBHI
PEYOBUHU MOTPAIIISAIOTH y TOBITPS, TPYHTH, PIKH, 03€pa, MOPS, OKEaHH 1 3BIATH
NOTJIMHAIOTHCS. POCIMHAMHU, pUOaMM, TBApUHAMH 1 MOJIOCKaMu. Yepe3 JucTs i
KOPIHHSI Pa/lloaKTUBHI PEYOBHHU MOTPAIUIAIOTH y POCIMHHM, a MOTIM B OpraHi3M
TBapHUH 13 MPOJYKTaMH POCIUHHOTO Ta TBAPUHHOTO MOXOKEHHS, 3 BOJOIO - B
OpraHi3M JIIO/INHH.

[lepen Tum SK MOTPAamUTH B OPraHi3M JIIOJWHU, PaTIOAKTUBHI PEUOBHUHU
OPOXOJATh CKIAIHUM NUIAX y HABKOJHMIIHBOMY CEpPEIOBHIII: pOCIWHA —
JII0JIMHA; POCIIMHA — TBAPUHA — MOJIOKO — JIFOJIMHA; POCJIMHA —TBapUHA — M’SICO —
J0MHa; atMocdepa — onaan — BOJAOMMHU — puda — JIt0IMHA.

Po3pi3HsitoTh MOBEpXHEBE Ta CTPYKTYpHE 3a0pyJHEHHS XapuyoOBUX
MPOAYKTIB PaiOHYKJI1TaMH.

[Ipu moBepxHEeBOMY 3a0pyAHEHHI Pai0aKTHUBHI PEYOBUHHU 3 TOBITPSHOIO
Cepe/IoBUIIla OCIal0Th Ha TIOBEPXHI MPOAYKTIB, YaCTKOBO IMPOHUKAIOYH
BCEPEAMHY POCIMHHOI TKAaHWHHU. Biublll €peKTHBHO pal0aKTUBHI PEUOBHHU
YTPUMYIOTHCSI HAa POCIMHAX 3 BOPCUCTUM MOKPUBOM, B CKJIaJIKaX JHUCTS CYLBITb.
[Ipn 1bOMYy 3aTpPUMYIOTBCS HE TUIBKM PpO3YMHHI (POpPMH pagiOaKTHUBHHUX
3’€/IHaHb, a ¥ Hepo3unHHI. OIHaK MOBEpXHEBE 3a0pyTHEHHS JIETKO BUAAIISETHCS
HaBITh Yepe3 ACKIIbKa THXKHIB.

CrtpykTypHe 3a0pyaHeHHS 00yMOBJICHE (hi3UKO-XIMIYHUMHU BJIACTUBOCTSIMH
panioaKTUBHUX PEUYOBUH, CKIAJOM IPYHTY, (i310JOTTYHUMH OCOOIHUBOCTSIMU
pocnuH. Ilpu HaaXomKeHHI PaAIOHYKIIAIB 3 IPYHTY 4Yepe3 KOPEHEBY CUCTEMY
pOCIMH, BHACHIAOK Jii COPOLIWHUX CHJI TPYHTOBOIO IOTJIMHAIBLHOTO
KOMIUIEKCY, B1IOYBa€ThCs cemaparliss pamioHykiaiaiB. CTyJeHTH MaloTh 3HATH,
10 3MEHIIEHHS MOCTYIUIEHHS PaJlOHYKJIIIIB B OPTaHi3M 3 1KEI0 MOKHA JIOCSATTH
3a JOMOMOIOI0 pPI3HUX TEXHOJIOTIYHUX Ta KYJIHapHUX OOpPOOOK XapuyoBOi
CUpPOBHMHU. 3a paxyHOK OOpOOKHM XapyoBOi CHUPOBUHHU (PETEIBHOTO MHTTH,
YUCTKH MPOJYKTIB, BIAAUICHHS MAJIOIIHHUX YaCTHH) MOKJIMBO BUAIATH BiJT 20
no 60 % pamionykmimiB. Tak, mepenq MHUTTIM JAESIKAX OBOYIB HEOOXITHO
BUJANATA BEpxHI Ouibin 3abpynHeHi jucta. Kaprommo Ta KOpeHemnoau
000B’SI3KOBO MHUIOTH JIB14i: MI€pPEl OUMCTKOIO BiJ] IIKYPKHU Ta MICIS.

Haii6inbm epexTuBHUM METOJOM KyJIiHapHOI OOpOOKHM CHpPOBHUHH B
YMOBaX MIJBUIICHOTO 3a0pyIHEHHS PallOHYKIITHUMHU PEUYOBHHAMH € BapiHHA,
Opu SKOMY 3HauyHa YacTWHA PAJIOHYKIIAIB TMEepeXOoquTh y  BiaBap.
BukopucroByBatu Takuii BiiBap B 1Ky HeIlIecnpsMoBaHo. i1 oTpuMaHHS
BiIBApy HEOOXiTHO BapuTh npoaykr y Boai 10 xB. IloTiMm Bomy 3nutH i
IPOJIOBKYBATH BApPKy Y HOBIW MOPIIii BOJH.

JIITEPATYPA
1.I'epacumoB  O.I. TexHosorii 3aXxWCTy HaBKOJIMIIHBOTO CEPEIOBHUIIA:
niapyunuk / Opecbkoro nepx. exkosor. yH-T. Oneca: TEC, 2019.- 268 c.
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2. TlomoBa H. B., ApcenbeBa JI. 0., Muctwopa T. I'. Konrpons sikocti Ta
oesnevHocTi mpoaykii ramysi: Kypc nekumid mis cryna. Hanpsmy 6.051701
"XapuoBi TexHOJOrii Ta 1HXeHepis" neH. Ta 3aou. ¢opm Hary. -K.: HYXT,
2012.- 175 c.

3.Hopmu paniamiitnoi 6e3nexu Ykpainu (HPBY-97): [lepxkaBHi ririeHiuHi
Hopmatuu. — K. : Bignin [loxirpagii YkpaiHChKOTO LIEHTPY
nepxxcanemanariasiany MO3 Vkpainu, 1997. — 121 c.

ITUTAHHA JVIAI CAMOIIEPEBIPKU
1. *IloBepxHeBe Ta CTPYKTypHE 3a0pyJHEHHS XapyOBHX IPOAYKTIB
pPaiOHYKITIITAMH.
2. *IIpupoaHa pagloaKTUBHICTb.
3. *IlITy4yna paaioakTUBHICTb
4. Haii6inpm edeKTUBHUNA METOJ KyJiHApHOi OOpOOKM CHPOBMHHM B yMOBax
I1ABUIIEHOTO 3a0pyAHEHHS PallOHYKIIiTaMU.
(*- mUTaHHA JUIS caMONepeBipKH 0a30BHUX pe3yibTaTiB HABYAHHS -3HaHb, BMiHb, HABUYOK).

Tema 3.5 PagiomerpyuHa Ta  [J03MMeTPMYHA  amaparypa.
Cnexkrpockomiyni  meroau a”anizy. IloxmbOkm pagio-103uMeTPpHYHHMX
BHMIpPIOBaHb

CriekTpoMeTp 10HI3YIOUOTO BHUIPOMIHIOBaHHS - L€ TMpujiaa, 3a

JIOTIOMOTOI0 SIKOTO MO’KHA BU3HAYUTH €HEPreTUYHUM a00 Oynb-sSKUl 1HIIUN
(Hampukiax  po3mOALT  IMOYJIbCIB 33  4YacoM) CHEKTpP  10HI3YIOUOTO
BUIIPOMIHIOBaHHs. 3HAIOYM CIEKTP 10HI3YIOUOTO BHUIPOMIHIOBAHHS, MOKHA
BU3HAYUTU PATIOHYKIIAU, SKUM BiH HAJICXKHUTh 1 iX KOHIEHTpaIito. Y CKJIaja
raMma-CreKTpoMeTpa BXOJUTh JETEKTOpP TraMMa-BUIPOMIHIOBAHHSA, SIKH
MEPETBOPIOE CHEKTP raMMa-BUIIPOMIHIOBAHHS B CIEKTP aMILIITyA IMITYJIbCIB
HaIpyTH, 1 aHAII3aTOP IMITYJIBCIB.

[Iporpamuauii komriekc Gammalab, npu3HaueHuit Il MOJICTIOBAHHS B
pealbHOMY 4Yacl amapaTypHUX TraMMa-CIEeKTpPIB HaIliBIPOBITHUKOBUX Ta
CIUHTUJIAIIAHAX JCTEKTOPIB i Yac BUMIPIOBaHb IIMPOKOTO KOJia JHKEped,
JOBUIBHOT MPOCTOPOBOI KOHGITYpallii Ta pajioHyKIiTHOTO CKIATy.

JIITEPATYPA
l.I'epacumoB  O.I. TexHoyorii 3aXxUCTy HAaBKOJMIIHBOTO CEPEIOBUINA:
niapydnuk / Onecek. aepxk. ekoior. yH-T. Ogeca: TEC, 2019.- 268 c.
2. TlonoBa H. B., ApcenbeBa JI. }O., Muciopa T. I'. Kontpons sikocTti Ta
oesnevHocTi mpoaykii ramysi: Kypc nekmid mis cryn. Hampsmy 6.051701
"XapuoBi TexHOJOrii Ta 1HXeHepis" neH. Ta 3ao4. ¢opm Hary. -K.: HYXT,
2012.- 175 c.
3.HopMmu pamiamiitnoi 6e3nexu Ykpainu (HPBY-97): [lepxkaBHi ririeHiuHi
HopmatuBu. — K. : Bigain [onirpadii Ykpaincbkoro neHTpy
nepxkcanemnianariaary MO3 Ykpainu, 1997. — 121 c.
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HIUTAHHA J[JIA CAMOIIEPEBIPKU
1. * CnexTpoMeTp 10HI3yH0UO0ro BUIIPOMIHIOBAHHS.
2. *11lo siBisie cOO0KO CIEKTP 10HI3YIHOUOTO BUITPOMIHIOBAHHS?
3. *Ilo BXOaUTH y CKJIaJl raMMa-CIIeKTpoMeTpa?
4. ITporpamuuii komriekc Gammal.ab Ta foro npu3HadeHHS.

(*- mUTaHHA JUIS caMONepeBipKH 0a30BUX pe3yibTaTiB HABYAHHS -3HaHb, BMiHb, HABUYOK).
Moayas 3M-JI4 KoHTpoJb pagianiiiHOro CcTaHy NPOAYKUIl rajmysi i
peryJiloBaHHs SIKOCTI

Tema 4.1 CraTucTu4yHi MeTOAM KOHTPOJIKO PagialliiHOrO CTaHY
MPOMMCJIOBOI MPOAYKIILil.

CraTuCTUYHUN KOHTPOJb SKOCTI 3apoAuBcs B 30-x poKax MHUHYJIOTO
CTONITTA y 3B’SI3Ky 3 MPOMHCIOBUM 3aCTOCYBAHHSIM KOHTPOJIbHHX KapT,
BUHalAeHUX AoKTopoM Y.A. lllyxaptoM. VY  NpoMHCIOBOCTI  CTaTHCTUYHI
METOJY KOHTPOJIIO SKOCTI 3aCTOCOBYIOTHCS BXKE€ HE MEPIIUN JECSITOK POKIB.
Kapaunaneui 3MiHM Hactamu micias Toro, sk B SAnonii micms 50-x pokiB
MUHYJIOTO CTOJITTS CTaJdl CTBOPIOBATH CBOI METOAM. SIMOHII ajanTyBajd 0
pealbHUX YMOB MPOCTI CTAaTUCTUYHI METOJU, MOYEPHHYTI 3 JITEpaTypH,
HABYMWIM [IUM METOJaM B CHEIlaJIbHO CTBOPEHHUX IpyMax SKOCTI yBECh MEPCOHAI
¢GipM MOYMHAIOYM BiJ KEPIBHUKIB 1 3aKIHUYIOUM BUPOOHHUYMMHU POOITHHKAMHU,
BCUISIKO 3a0X0UYyBaJH /10 BUPIMIEHHS! KOHKPETHUX MPOOJIeM, [0 BUHUKAIOTh Ha
po6ouomy micii. Po3risg sSmoHCHKOT MPAKTUKKM CBIIYUTH MPO TE, M0 HIUPOKE
BIIPOBA/DKCHHS aBTOMATHU30BAaHUX BHUPOOHWYMX TMPOLECIB, POOOTOTEXHIKH,
THYYKMX aBTOMAaTHM30BAHMX KOMIUIEKCIB, B TPHUHIMMI, HEMOXJIUBO 0€3
BUKOPUCTAHHS CTATUCTUYHUX METO/IB KOHTPOJIIO SIKOCTI.

Jlo eneMeHTapHUX CTAaTUCTUYHUX METO[IB, 3a JIOMOMOTOI0 SIKHX
Bupiiyerbest  95% mpobiem, MOXXHA BIJIHECTU: KOHTPOJBHHUM JIMCTOK;
ricTorpaMmy; niarpaMmy po3KHay; METOJ posliapyBaHHs; aiarpamy Ilapero;
NPUYUHHO-HACHIIKOBY Jiarpamy (niarpamy IcikaBa); rpadikd 1 KOHTPOJIbHY
KapTy.

[TobynoBy miarpamu Ilapero mouymHaOTh 3 BHOOPY AOCTIIHKYBAHOI
npobnemu (Hampwkiaa, mpobiemu, TMOB’si3aHi 3 OpakoM 1 1. 1.). Ilotim
BM3HAYAIOTh, SIKI JaHl MalTh OyTu 310paHi 1 K Mae OyTH NpoOBeAeHa ix
kiacudikaiig (Hampukiaa, 3a BugaMu jaedekTiB). Skiio BuOpaHa, HaMpUKIIA,
Kiacudikaiig 3a BUgaMu aAeQeKTiB, BUAULIIOTh HAWOLIbII TePeKT (TPIluHH,
NOAPSIIUHYU, TUIAMH, Aedopmallii), MO YacTo 3YCTPIYalOThCA, 1HIIN, IO HE
3yCTpIYaOThCA 4acTo, 00 € IHYIOTH ITiJ] 3arajbHUM 3arojIoBKOM "1HII".

IToTiM pobsATE 301p CTATUCTUYHOTO MaTepiady 3a KOXKHOK O3HAKOK
(medexty). Jdns 1bOro peKOMEHAYETHCS 3aCTOCOBYBATH KOHTPOJIbHUMN JIMCTOK, B
SKOMY POOHUTBCS peecTparlisi JaHUX

[Ticnmst 3amOBHEHHS JIMCTKA PEECTparlii JaHWUX MiIPaXOBYIOTh ITiJCyMKH.
Jam nns moGynoBu niarpamu [lapeTo maHi MOMIMAOTH B CTICIAIBHY TAOIHITIO,
Je MaloTh OyTu nepeadadeHi rpadu A MiICYMKIB 32 KOKHOIO O3HAKOIO, IIO
NEePEeBIPAETHCS, OKPEMO, HAKOMUYEHOI CyMU 4Hcia JAe(eKTiB, BIACOTKIB [0
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3araJIbHOTO TIJICYMKY 1 HaKONMMWYeHUX BiICOTKIB. OTpuMaHl 3a KOXKHOKO
O3HAKOIO, IO TMEPEeBIPSIEThCA, NaHi BHOCATh B IO TAOJMUII0 Y TOPSIKY
3HAYYIIOCTI.

VYci BUIIEBHKIIAQICHI METOJIM TIOBUHHI 3aCTOCOBYBaThUCs yciMa 0e3
BUKJIIOUCHHS — BIJ TOJIOBU MIAMPUEMCTBA 10 TTPOCTOr0 poOiTHHUKA. PoOITHUKM
MOBUHHI MUCIHUTH CTaTUCTUYHUMHU KaTETOpISIMH, 3HATH PO PO3KUJ MaHUX 1
3aCTOCOBYBATH iX MPH BU3HAUYECHHI CTATUCTHYHOI OIIHKH, MPUWMATH pIlLICHHS
PO MPOBEACHHS HEOOX1THUX 3aX0/l1B 1 BU3HAUATH JI1€B1 CTATUCTHUYHI KPUTEPIi.

JIITEPATYPA

l.I'epacumoB  O.I. TexHoyorii 3aXMCTy HAaBKOJMIIHBOTO CEPEIOBUINA:
niapy4Huk / Onecekor. aepx. ekojor. yH-T. Ogeca: TEC, 2019.- 268 c.
2. TlomoBa H. B., ApcenbeBa JI. 0., Muctwopa T. I'. Konrpons sikocti Ta
oesnevHocTi mpoaykii ramysi: Kypc nekmiid mist cryn. Hanpsmy 6.051701
"XapuoBi TexHOJOrii Ta 1HXeHepis" neH. Ta 3ao4. ¢opm Hary. -K.: HYXT,
2012.- 175 c.
3.Hopmu pamiamiitnoi 6e3nexu Ykpainu (HPBY-97): [lepxkaBHi ririeHiuHi
HopmatuBu. — K. : Bigain [onirpadii Ykpaincekoro neHTpy
nepxkcanenianariasany MO3 Ykpainu, 1997. — 121 c.

IIUTAHHA J[JIA CAMOIIEPEBIPKHU
1. Konu 3apoJiuBCsl CTAaTUCTUYHUI KOHTPOJIb SIKOCTI?
2. *Ilo ™MoXHA BIAHECTH [0 €JEMEHTApHUX CTAaTUCTUYHHX METOJIB, 3a
JIOTIOMOTO10 SIKUX BUPIIIY€eThCA 95% npo0sieM KOHTPOITIO SIKOCT1?

3. *OO00B’A3KOBICTh KOHTPOJIIO SIKOCTI IPOAYKIIIi.
(*- mUTaHHA JUIS caMONepeBipkH 0a30BHX pe3yibTaTiB HABYAHHS -3HaHb, BMiHb, HABUYOK).

Tema 4.2 BuzHayeHHsI BilIOBIAHOCTI NMPOMMCJIOBOI NMPOAYKUII BUMOram
paaianiitnoi 6e3nexu. Hopmu panianiiinoi 0e3nexku

Jns  BU3HAYEHHS BIAMOBIIHOCTI XapyoOBHX IMPOAYKTIB KpHUTEPIsIM
pajiaiiitHol 6e3MeKu BUKOPHUCTOBYETHCS TTOKa3HUK BIAMOBIAHOCTI B Ta moxunbka
voro BuszHaueHHs JIEJIbTA B, 3HaueHHs SKUX pO3paxOBYEThCA 3a
pe3yJibTaTaMu BUMIpIOBaHb MUTOMOT akTUBHOCTI CtpoHIiiro-90 ta [le3iro-137 y
npo6i [1].

XapuoBi MPOAYKTH MOXKHA BU3HATH O€3yMOBHO BIAMOBIIHUMH KPUTEPIIO
pamiariiiHoi Oe3MmeKu, K0 CyMa MOKa3HUKA BiIMOBITHOCTI Ta TMOXHUOKUA HOTO
BU3HAUEHHS MeEHIIEe a00 JOpIBHIOE OAMHHUII. XapyoBl MPOAYKTH TOBUHHI
BU3HABaTHCA O€3yMOBHO HEBIAMOBIIHUMHU KpPUTEPIsIM pajianiidHoi Oe3meKwu,
SIKITIO PI3HUIIS TTOKa3HUKA BIMOBITHOCTI Ta MOXUOKW MOTO BU3HAYCHHS OLIBIIE
onuHUIl. Xap4yoBl MPOAYKTH HEMO>KHA BU3HABATHU BIIMOBIAHUMH KPUTEPISM
pamiariiiHoi Oe3meKy TpH: CyMi TOKa3HHWKA BIAMOBIAHOCTI Ta TMOXHUOKHA HOTO
BU3HAUEHHS Outpiie oaunumi. [lpu OpakyBaHHI TNPOIYKTY pe3yJbTaTu
BUMIPDIOBaHb IMHUTOMOi aKTUBHOCTI PaJIOHYKIIAIB Yy TMpoOi TMOBUHHI
3aJI0BOJILHSATH yYMOBH TOYHOCTI, TOOTO MOXMOKa BH3HAYCHHS IMOBHHHA OYyTH
MeHIIor abo gopiBHoBaTHU 0,3.
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[irieHiyHa OIiHKa Xap4oBOTO MPOAYKTY MPOBOIUTHCS 3a pe3ybTaTaMu
BUMIPIOBaHb 3 BUKOPHUCTAHHSAM IOKAa3HUKA BIAMOBIAHOCTI Ta OPOpPMIISIETBCS y
BUIJIA1 TITIEHIYHOTO 3aKIFOUYEHHS.

CyniepeunuBi NUTaHHS, SKI BHHUKAIOTh MNP OI[IHIOBAHHI MPHUIATHOCTI
XapyoBUX MPOAYKTIB MOXYTh OyTH BHpilieHI y JlemapraMeHTi IepaBHOTO
CaHITapHO-EMIIEMIOJIOTIYHOTO HaA30py MIHICTEpCTBA OXOPOHU  30POB’S.
Xap4oBi MPOAYKTH, SIKICTh SKUX HE BIJMOBIJA€ BCTAHOBICHUM HOPMATHBAM,
BUJIYYarOThCs 13 000poTy. OOrpyHTYBaHHSI MOXIIMBHUX CIIOCOOIB BUKOPHUCTAHHS,
yTrimizaiii abo 3HMINEHHS Xap4YOBHX MPOMYKTIB, BUSHAHUX HEMPUIATHUMHU IS
XapuoBUX I, TPOBOJUTHCSA iX BIACHUKOM TPU IOTO/HKEHHI 3 OpraHamMu
JepKcaHeniIeMCITyK0M YKpaiHu BIIOBIIHO BCTAHOBJICHOMY MOPSAKY.

JIITEPATYPA

1.I'epacumoB  O.I. TexHosorii 3aXxuCTy HaBKOJIMIIIHHOTO CEPEIOBHUIIA:
niapyunuk / OnecbK. aepxk. exosor. yH-T. Oneca: TEC, 2019.- 268 c.
2. TlomoBa H. B., ApcenbeBa JI. 0., Muctwopa T. I'. Konrpoas sikocti Ta
oesneyHocTi mpoaykii ramysi: Kypc nekmiid mist cryn. Hanpsmy 6.051701
"XapuoBi TexHOJOrii Ta 1HXeHepis" neH. Ta 3ao4. ¢opm Hary. -K.: HYXT,
2012.- 175 c.
3.Hopwmu pamiamiitaoi 6e3nexu Ykpainu (HPBY-97): JlepxaBHi ririeHiuH1
HopMmatuu. — K. : Bignin [loxirpagii YkpaiHChKOT0 LEHTPY
nepxkcanemanariasany MO3 Vipainu, 1997. — 121 c.

HIUTAHHA J[JIA CAMOIIEPEBIPKHU
1. * Hopmu paniauiiinoi 6e3nexu?
2. I'irienivna oI11iHKa Xap40BOTO MPOIYKTY.
3. Konu xap4oBi NPOIyKTH BHIIYYalOTHCA 13 000pOTy?
4. Tlpu OpaxkyBaHHI TNPOAYKTY pe€3yJlbTaTh BUMIPIOBaHb MHUTOMOi aKTHUBHOCTI
panioHyKIIiIIB y po0i MOBUHHI 330BOJIBHITH YMOBH. .. ?
(*- mUTaHHA JUIS caMONepeBipKH 0a30BHX pe3yibTaTiB HABUAHHS -3HaHb, BMiHb, HABHUYOK).

Tema 4.3 Mexaniuni Ta (iBUKO-XiMIiYHI MeTOAM Je3aKTHBAIIIL.
EnexkrpoximiuHa, Ja3zepHa, yJbTpa3BykoBa Jae3aktuBaunia. HopmatuBHi
NMOKA3HUKH, III0 BUKOPUCTOBYIOTHLCH NPH J1€3aKTHBAILII.

JlezakTuBallisS — 1€ MHAPOKE MOHATTS 1 € BaXJIMBUM 3aX0JIOM Y IMPOIEC]
3aXHUCTy W OYMIICHHS OpraHi3My BijJl paJi0OaKTUBHUX 3a0pyJHEHb. 3a Cyd4acHOI
CUTyallli JOBKULIS J€3aKTUBAIllSl TMOBHHHA CTAaTH €JIEMEHTOM BHPOOHUIITBA,
0COOJIMBO CUTBCHKOTOCTIONAPCHKOT MTPOAYKIILIi.

JlezakTuBallis — 1€ BWIYYCHHS PaJiOaKTHBHUX PEYOBUH 3 030POEHHS,
BIMCHKOBOT MisUTBHOCTI, TEXHIKH, OJATY, Xap4yOBUX MPOMYKTIB, MICIIEBOCTI,
TPYHTY Ta BOJU. Jle3aKkTHUBallisi BAKOPUCTOBYETHCS SIK 3aC10 3aXUCTy HACENEHHS 1
00’€KTIB HAPOAHOTO TOCMOIAPCTBA B Jii pajiali.

Havimommpenimmvu METOaMH Je3aKTHBAIl] € BUIAJICHHS
pai0aKTUBHUX PEYOBHH PO3UMHAMH, 110 3HUKYIOTh MIOBEPXHEBUHN HATAT (MIJIO
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Ta Mutoudi 3acobu). EdextuBHUM 3aco00M BUAaNEHHsS pajiaiii 31 CIEHoAry,
PYK, TiJla € MUTTA Y IPOTOYHIM BOJI, VI, a KOJHM TaKOi MOXJIMBOCTI HEMa, TO
BOJIy HEOOXIJTHO JICKUJIbKA pa3iB MIHSATH.

Jliist cTBOpeHHs Oe3MeKu MPOKUBAaHHS HACEJIEHHS B YMOBaX pajialiiftHOTO
3a0pyIHEHHSI TEPUTOPIT MPU MOCTIHHOMY BXXKMBaHHI JJISI XapuyBaHHS MICIIEBUX
TIPOAYKTIB HEOOXiAHO JOTPUMYBATHCH HI3KH POCTUX MPABUIIL. IX TOTpUMAaHHS i
CBO€YACHE 3/1IICHEHHS BUKJIIOYA€ HAAXOKCHHS 10 OpPraHi3My 1 HAaKOTTHYEHHS
PaioHYKIIIJIIB BUILE PIBHS JOMYCTUMHUX HOPM.

3a yMOBH pajlialiifHOTO 3a0pyAHEHHS Ba)KJIMBAa OCOOJIUBICTHh MiATOTOBKU
0 BHUKOPWUCTAHHS Y TMOCHIAYI0UOi MepepoOKH MPOAYKTIB POCITHMHHHIITBA
MoJIITa€ B 3aCTOCYBAaHHI HECKJIQJHUX 3aXOJ[IB TEPBUHHOI Je3aKTHUBAIlil 1
TEeXHOJIOT1YHOI 00poOKu. Ile Taki 3araJbHONMPUMHATI 3aXO1U, SIK MHUTTS Yy
MPOTOYHIM BOAI OBOYIB 1 (DPYKTIB, OYMIINCHHS OBOYIB, KapTOIUI, 3pi3aHHS
BEpPXHIX JIUCTKIB KamyCcTH, 0Opi3aHHS TOJOBOK KOpeHeruoiB Tomo. Li 3axoau
3HUXKYIOTh paJlloaKTUBHE 3a0pyIHEHHS TPOayKTiB y 2-10 pa3sis.

DpyKTH Ta ATOIH Nepel BUKOPUCTAHHAM PETeILHO MUIOTE. IX epepobka
(mpUroTyBaHHS BapeHHsI, COKIB, XKEMIB) T€X 3HWKYIOTh BMICT PaJlIOHYKJII/IIB.

OmiiiHi KyJIBTYPH MIPU OYMIICHH] 1 TIepepoOlll TaKOXK 3HIKYIOTh BMICT
pamionykmiaiB. Jns 3HKEHHA paTiOHYKIIAIB Y MOJOLI MOXHa MOro
nepepoOIsTH Ha MOJIOYHI TPOTYKTH.

Y HPBVY-97 naBeneno cucremy 1000BHX MEX Ta iX 3aCTOCYBaHHS, a
TaKOX 3a3HAYEHO TPHU KaTeropii Jito/1eH, skl MOKYTh 3a3HATH OMPOMIHEHHS:

[ KaTeropist A - mepcoHan, SKUi Oe3MocepeHbO MpAaIloe 3 PajioaKTHBHUMU
pEUYOBHHAMU;

11 kateropiss b - ocobu, mo 6e3mocepeHLO HE MPaLIOITh 13 Pall0aKTUBHUMHU
pEUOBHMHAMH, ajieé 32 YMOBHM PO3MIIICHHS iX Ha poOouux Micisgx abo MicCIsx
MPOKMBAHHS MOXKYTh MOTPAIUTH 1] I1F0 OIPOMIHEHHS,

11 Kareropisi B - iHIlIe HaceneHHs KpaiHu.

Jlns kareropii A BBeJieHO OHATTA "TpaHudHo gonyctuma go3a" (I'1).
I'panuunooonycmuma 0oza - HaOUIbIIE 3HAYEHHS 1HAMBIAYalIbHOI J03U 3a
pIK, KOTpE MpU PIBHOMIPHOMY BIUIMBI MPOTATOM 50 pOKIB HE BUKJIMKAE B CTaH1
3IOPOB'Sl TIEPCOHATY HECHPUSTINBUX 3MiH, $KI BHUSBISIOTHCS CyYaCHUMH
METO/IaMH.

Jlist kateropii b - mexa nozu (M]1).

Mesxwca 0Oo3u - 1e HaAWOUIbIIE CepeaHE 3HAYEHHS 1HIAUBIAYaIbHOT
eKBIBAJICHTHOI J03H 3a KaJeHAApHHUI PIK, PU SIKOMY PIBHOMIPHE OMPOMIHEHHS
npoTaroM HacTymHux 70 POKiB HE MOXKE MPU3BECTH 10 HECTPUATIMBUX 3MIH y
CTaHi 37I0pOB'sl JIFOJIEH, SIKi MOKYTh OyTH BHUSBJICHI CYYaCHUMHU METOaMHU.

Meowca piunozo naoxooxcennna (MPH) - 1onycTUMHL — piBeHb
HAJIXOJKEHHS PaIIOHYKIIIIB B OpraHi3M Jiojel kareropii B.

MPH - take HaaXOKEHHs palOHYKJIIIIB B OpraHi3M JIFOJUHU MIPOTATOM POKY,
ke 3a HacTtynHi 70 pOKIB CTBOPUTh Y KPUTHYHOMY OpraHi MaKCHUMAaJIbHY
CKBIBAJICHTHY JI03Y.
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OCKUIBKM CTYMiHb YpaXKE€HHS OpraHiB 3aJIe)KUTh HE TIIbKH B KIJIBKOCTI
CKBIBAJICHTHOI JI03M, TMOTJMHYTOI OpraHoM, aje ¥ Big HOro MNpUpPOIH,
Bcta”orieHo ['JIJ] Ta M/I niis TpOX rpyn opraHiB B 6epax Ha pik.

loHHO-NJIa3MOBHIT MeTOA Ae3aKTHBAILL_[TOJISITa€ Y BUKOPHUCTAHHI
€Heprii BIUIMBY Ha MOBEPXHIO O00'€KTa TMOTOKOM 3apsA/KEHUX YACTHHOK Y
BakyyMmi (TU1a3MH, TPOTOHIB, 10HIB). Pe3ympTaToM aii MOTOKY YacTHMHOK Ha
MOBEPXHIO 00'ekTa € mecopOiisi aToMiB IOBEPXHEBOTO IIMapy pa3oM 3
panionykiminamu. EHeprisi 10HIB, HanpuKiIaa, aproHy MOBHHHA OyTH OJM3BKO
100 EB. 3amexHO Bii IHTEHCHUBHOCTI TOTOKY, dYacy BIUIUBY MOXe OyTH
JOCSITHYTO TIPOTHO30BaHE BUJIAJICHHS YaCTUHU TMOBEPXHEBOTO IIApy METAy.
[cHyIOTH PO3POOKH 3 BUKOPUCTAHHSM «IOHHOTO MICTOJIETay, IO 3a0e3MeuyroTh
peryjaboBaHy OUYHUIICHHS TTOBEPXOHb BIJ] pa/lI0AKTUBHUX 3a0pyIHEHbD.

BogocTtpymununii  cmoci®é  ae3akTuBaIlii BIIHOCUTBCA 10 (Pi3HKO-
MEXaHIYHMX, (13UKO-XIMIYHUX CIIOCOOIB. JlaHuii crioci0 3aCHOBaHMI Ha BiJIpHUBI
paloaKTUBHUX 3a0pyAHEHb BiJ] MOBEPXHI M1 AI€I0 CTPYMEHIB BOIM 11T TUCKOM.

Jle3akTuBaIlisl TPOBOJMUTHCS PI3SHUMHU CIocoO0aMu, BUOMpAaHMMHU B
3QJIEKHOCTI  BiJf 00'ekTa JIe3aKkTHBAIlll 1 XapakTepy paJiloaKTUBHOTO
3a0pyTHEHHS:

- 001yB cTpyMeHeM MOBITpsI, a0pa3uBHUN 001yB, 3HATTS 3a0pYyAHEHOTO IIapy,
130715111151 3a0pyIHEHOT MOBEPXHI;

- IE3aKTUBAIIIl CTPyMEHEM BOJIH;

- BUKOPHUCTAHHS JI€3aKTUBYIOUMX PO3UMHIB (HA OCHOBI MOBEPXHEBO-aKTUBHHUX
PEYOBHH, OKUCITIOBAIBHO-BITHOBHUX PO3YMHIB Ta 1HIINX);

- IE3aKTUBAIIIS 32 JOTTOMOTOIO YIIBTPA3BYKY;

- pi3H1 CIIOCOOM OYHUILIEHHS BOIM 1 TOBITPS;

- IUIBKA 1 TOKpUTTA (130J11010Yl, JI€3aKTUBUPYIOIIHUE  BHAAISIOTHCS,
JIOKQJIN3YIOIIHE).

JIITEPATYPA

1.I'epacumoB  O.I. TexHosorii 3aXxUCTy HaBKOJIMIIIHHOTO CEPEIOBHUIIA:
niapyunuk / OnpecbK. aepxk. exosor. yH-T. Oneca: TEC, 2019.- 268 c.
2. TlomoBa H. B., ApcenbeBa JI. 0., Mucwpa T. I'. Konrpons sikocti Ta
oe3neuHocTi mpoxykiii ramysi: Kype nekuit ans crya. Hampsmy 6.051701
"XapuoBi TexHOJIOTIi Ta iHXKeHepis" neH. Ta 3ao4. ¢opm Hapu. -K.: HYXT,
2012.- 175 c.
3.Hopwmu pamiamiitaoi 6e3nexu Ykpainu (HPBY-97): [lepkaBHi ririeHiuH1
HopMmatuu. — K. : Bignin [loxirpagii YkpaiHChKOTO LIEHTPY
nepxkcanemanariasiny MO3 Vkpainu, 1997. — 121 c.

IIUTAHHA J[JIA CAMOIIEPEBIPKU
1. * o siBisie COO0K0 TPAaHUIHOOMYCTUMA 710327
2. * IIlo sBnsie cobor0 Mexa J103u?
3. * o sBisie coboro Meka piuroro Hagxokenus (MPH)?
4. HalimomuypeHImruMy METOJaMH I€3aKTUBAII € ...
5. *]le3akTuBarliis — 11e. . .
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6 *Tpu kateropii Jr0JIeH, sIKI MOXKYTh 3a3HATH ONPOMIHECHHS:

7. HPBY-97 naBeneHo cucremy 1000BHUX MEX Ta iX 3aCTOCYBaHHS.
8. loHHO-IIITa3MOBHMI METO/I €3aKTUBALT

9. BopoctpyMuHHM# cIOCiO J1€3aKTUBAIIII .

10. - ne3akTuBallis 3a IOTIOMOT'OI0 YIBTPa3BYKY;

11. Slxumu cnocobamu MPOBOIUTHCS 1€3aKTHBAILIS?
(*- mUTaHHA JUIS caMONepeBipKH 0a30BUX pe3yibTaTiB HABYAHHS -3HaHb, BMiHb, HABHUYOK).

Tema 4.4 3axoaum noOKpamieHHs PagialiiHOrO0 CTAaHY TEXHOJOTIYHUX
00’€KTIB

Taki 3araJibHONPHUIHATI 3aXOJH, SIK MUTTS y MPOTOYHIA BOJII OBOYIB 1
GpYKTIB, OYHUIIEHHS OBOYIB, KapTOIUIl, 3pi3aHHS BEPXHIX JIMCTKIB KamyCTH,
o0pi3aHHs rOJIOBOK KOPEHEIJIOIB TOIIO 3HIKYIOTh Pa/lloaKTUBHE 3a0pyTHEHHS
npoaykriB y 2-10 pa3sis.

[Tonanpiia nepepoOka 0BOUIB 1 PPYKTIB (COMIHHS, MAPUHYBAHHS TOILIO)
3MEHIITY€ BMICT paJlOHYKIIAIB y mpoaykTax. [Ipu ipomy po3conu 1 MapuHaau
BXKUBATH HE PEKOMEH/IyE€ThCA.

KapTromio nepen BUKOpUCTAHHSAM AJIs1 XapuyBaHHS JIOAUHUA YU TOIBII
TBapUH HEOOX1HO PETETLHO OUUCTUTH ¥ BIAMUTH BiJ IPYHTY. MUTH KapTOILIIO
HEOOX1THO y MPOTOYHINH BOJMI, SKIIO TAaKOI MOMJIMUBOCTI HEMa€, TO BOAY Y
MpoIecl MHUTTS JBIYI-TpU4l MiHAIOTh. OUMIIEHHS KapTOILUN BiJl JIYIIITHHHS
TaKO0X 3HaYHO 3HWXKYE 11 pagioakTUBHE 3a0pyaHeHHs . [licas uux omnepariiii BoHa
MOXKe OyTHM BHMKOpPUCTaHa [JIsl XapyyBaHHS 1 JUJIS MOAAJIBIIOT TEXHOJOTTYHOI
nepepoOKu (HampuKiIad, sl IPUTOTYBAHHS KPOXMAJIIO).

Kopenebynn6omnoau (0ypsku, MOpKBa, OpyKBa, peIucKa, peabka, KOpeHi
NETPYIIKH TOIIO) MEepe] BUKOPUCTAHHIM B 1)Ky a00 MOJabIIoi nepepooku
HEOOX1THO OYMCTUTHU BiJ IPYHTY 1 MUTH y TIpoTouH1i Boxi. HactynmHa oOpobka
ix (BapiHHA, COJIHHS) Ie OUIBIIOID MIPOKD 3MEHINYE iX PaJi0aKTHBHE
3a0pyHEHHSI.

Oripku, TOMaTu TOIIO TEepe]] BUKOPUCTAHHIM HEOOX1JHO PETEIbHO MUTH
y npoTtouHiit Boai. Kamycra, nulysst ounIaroThCs BiJl BEPXHBOTO JIUCTS 1 IEpe.
BUKOPHUCTAHHSAM TE€X MHUIOTHCS.

3epHOBI 1 3¢pHO0000B1 KyIBTYPH ITICIIS OUUILICHHS i1 0OpOOKH 3HAYHO
3HUXKYIOTh BMICT paJllOHYKIIIIB. ['opox, 000uM, KBacoyis IiCis OYMIICHHS
MOXXYTh BHUKOPHUCTOBYBATUChH I XapuyBaHHA JIOJUHU 0€3 OOMexeHb NpH
3a0pyaHenHi 10 25 Ki/kr. 3a yMOBU BUIIUX /103 3a0pYJIHEHHS BUKOPHUCTAHHS
UX KYJBTYp HE PEKOMEHTY€E€ThCS.

JInst 3HWOKEHHSI PaiOHYKJIIIB y MOJOI MOXXHa HOTO MepepoOisTH Ha
MOJIOYHI TPOAYKTH. Y JOMAIIHIX YMOBax Ii€ poOJsATh JABOMa MUISIXaMU:
00€3KUPEHHSI CUPOBATKU Ta CHPY; BUTOTOBIICHHS KUPHOTO CHUPY, & CHPOBATKY
JUIS Xap4yyBaHHs HE BUKOPUCTOBYIOTb.

[Tpu mepepoO1ii cMeTaHM 1 BEPUIKIB HA BEPUIKOBE MAciO BiJl OCHOBHOI
YaCTHHHU PallOHYKIIIIB MOKHA MT030aBUTHCH MPAKTUYHO TTOBHICTIO.
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PanioakTnBHY 3a0pyAHEHICTh M’sica MOMKHA 3HU3WTH, HAIMPHUKIA,
NUIIXOM Horo 3acomroBaHHS. [Ipum 1mpoMy HaWBHIOTO €(EeKTy AOCATAroTh 3a
YMOBH, SKIIO M’SICO PDKYTh Ha INIIMAaTOYKH, a TOTIM 3acOiHTH, 2-3 pasu
3MIHIOIOYH PO3CIIL.

MoxiuBa TakoxX o0OpoOka M’sca MpoToyHOw Bojaoro abo 0,85%
po3urHOM KyXOHHOI coii. EdextuBHicTh 150TO cmocoOy 3pocrtae  3i
301IbIIEHHSIM TPUBAJIOCTI BUMOUYBaHHS. BuMouyBaHHS M’sica y BOJIi, 0COOJIMBO
MIJKACICHIA OITOM, JIMMOHHOI UM IHIIUMH XapYOBUMHU KHCIOTaMH,
BUBApIOBaHHA NpOTAroM 10 XBWJIMH 3 HACTYIHUM BIIJIMBAHHSM PIIMHU A€
3Mory 3MeHIUTH BMICT 5K 137Cs, Tak 1 90Sr y 2-5 pasi. Xoua 90Sr nmepeBakHO
HAKOMMYYEThCS B KICTKaX pa3oM 13 KaJblLlIEM 1, HaBITh 32 YMOBHU TPHUBAJIOTO
BUBAPIOBAHHS BiH, 5K 1 KaJblIiH, 10 OyJIbHOHY MIPAKTUYHO HE MEPEXOIUTh.

Omxe, KymiHapHa oOOpoOKa, OYMINEHHS 3€pHA, BUPOOHMIITBO OJIii,
OJIep’KaHHS CIHUPTY, KPOXMAIIO, IYKPY, Cemapallisi MOJoKa, OUUIIICHHS] MOJIOKA,
BUTOTOBJICHHA CHpIB Ta Maclia JO03BOJSIOTh 3HAYHO 3HHU3UTH BMICT
PaIIOHYKJIIIIB Y IPOAYKTAX XapuyBaHHS.

@Dimocanimapni 3axo0u - O0OB'S3KOB1 JIi BUKOHAHHS BHUMOIH Ta
IPOIEAYPH, SKI BCTAHOBIIOIOTHCS OO MPOIYKIlil POCIMHHOTO MOXOKEHHS,
sKa 3a CBOEIO MPHUPOI0IO 1 (a00) CBOIM criocoOoM nepepoOKH MOXKE CTBOPIOBATU
pu3uK 1 (a00) MOMMUPEHHS WKIATUBUX OPTaHi3MiB.

Bemepunapno-canimapni 3axo0u - 000B'I3K0B1 I BUKOHAHHS BUMOTH
Ta TPOLEAYPH, CIPSMOBAHI Ha TOMEPEIKEHHS 3aHECEHHS 3apa3HUX XBOpPOO
TBapUH 3 1HO3EMHUX JI€pP>KaB, BUIYCK O€3MEYHUX MPOIYKTIB TBAPUHHUIITBA 1
3aXUCT HACEJICHHS Bi XBOPOO, CIUIBHUX IS JIFOJIEH 1 TBApUH.

JIITEPATYPA

1.I'epacumoB  O.I. TexHosorii 3aXxuCTy HaBKOJIMIIIHHOTO  CEPEIOBHUIIA:
niapyunuk / Opecwkor. aepx. ekojor. yH-T. Oxeca: TEC, 2019.- 268 c.
2. TlomoBa H. B., ApcenbeBa JI. 0., Muctwopa T. I'. Konrpoasr sikocti Ta
oesneynocTi mpoaykiii ramysi: Kype nekmiit aas ctyn. HampsMy '"Xapuosi
TEXHOJIOTII Ta iHKeHepis" aAeH. Ta 3a04. ¢popm Hard. -K.: HYXT, 2012.- 175 c.
3.Hopmu pamiamiitnoi 6e3nexu Ykpainu (HPBY-97): [lepxaBHi ririeHiuHi
HopmatuBu. — K. : Bignin [loxirpagii YkpaiHChKOTO LIEHTPY
nepxkcanemanariasiny MO3 Vkpainu, 1997. — 121 c.

IIUTAHHA J[JIA CAMOIIEPEBIPKHU
1. * [llo sBISIIOTH COOOI0 Xap4yoBi 100ABKHU?
2. *Yu wmoxHa MO30aBUTUCH BIJ OCHOBHOI YAaCTHMHU PATIOHYKIIIIB TpHU
nepepoOIll CMETaHH 1 BEPIIKiB HA BEPIIKOBE Macyo?
3. *$Ix MO’KHa 3HU3UTU BMICT PalIOHYKIIIIIB y MPOJIYKTaX XapyyBaHHS?
4. Ha3Bith (iToCaHITapHI 3aX0/H.
5. Ha3BiTh BeTepuHapHO-CaHITapHI 3aXOH.

(*- muTaHHA JUIS caMONepeBipKH 0a30BHUX pe3yibTaTiB HaBYAHHS -3HaHb, BMiHb, HABHUYOK).
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3M-II2. IloBYaHHS MO NOCJIIOBHOMY BHMBYEHHI0 NMPAKTUYHOI0 MOIYJIA
3M-II2.
JlabGopaTopHi 3aHATTS
Tema 1. IlinroroBka mnpod st BHU3HAYEHHS PaaiOAKTHBHOCTI
Xap40BOi Ta MPOMMCJI0BOI MPOAYKIIl
Biobip npo6 i eusnauennsa emicmy paodionykiioie Memoou i 3acoou
PAOIi0eKoN02IYHO20 MOHIMOPUHZY

MeTta [103UMETPUYHOTO 1 PaTIOMETPUYHOTO KOHTPOJIIO - OIliHKa
MOTYXKHOCTI 103U Y-(OHY TIpU pOOOTI 3 JKEpellaMu OMPOMIHCHHS, a TaKOX
BU3HAYCHHSI TOBEPXHEBOTO 3a0pyIHEHHSI pi3HUX 00'€KTIB 1 0OnagHaHHs PP.

Jlnst BUBYEHHST TEMH PEKOMEHJIOBAHO KOPUCTYBATUCS METOAUYHUMHU
BKa31BKaMU [0 1a00paTopHKX 3aHATh [1,2]. B 1uX BKa3iBKax HaBeIEHI IPUKIAIA
71a00paTOPHUX 3aBaHb.

BusnauenHs paaiauitHoro 3a0py/IHEeHHS 31HCHIOETHCS 32 HACTYITHOIO
MOCIT1JOBHICTIO:

- Bi0ip Ta mATOTOBKA MPOO IS TOCHIIKSHHST,

- MATOTOBKA NMPHUJIATY 10 pOOOTH;

- BUMIpIOBaHHS (POHY;

- BUMIPIOBaHHSI PaJil0aKTUBHOTO BUITPOMIHIOBAHHS B POOH;

- pO3paxyHOK PiBHS 3a0pyAHEHOCTI TPoOU Ta 3PIBHSIHHS HOT0 3 HOPMOIO.

VY peectpaiiiiHoMy XypHaJli 3alUCyIOTh 4Yac, MicClie BII0Opy Mpoow,
HallMEHYBaHHs MPOOU, PE3YJIbTATH BUMIPIOBAHHS.

Biabip npo0 pociauH MpoBOAUTHCS HA TUX CaMHMX JUISTHKAX, 10 1 Mpoo
IPYHTY.

[Ipobu moMmimiawTh y MOJICTHWICHOBI MIIMICUKH. Y Il K MIMICUKH
NOMIIIAIOTh 1 1AeHTU(IKAIIIHY €THKETKY, Ha SIKii BKa3ylOTb Ha3BYy POCIHH,
dazy  Bereramii, Micue BigOopy, gaty  B3iArra  npobu.  IIpobu
CLIBCHKOTOCTIOAAPCHKIX KYJIBTYp Ha MOJI1 Kpallle BiAOUpaTH 1Mo AlaroHalli.

VY cydacHHX yMOBax HEOOXITHO MaTu €(pEeKTUBHI METOIU peecTpauii 1
KOHTPOJIIO Pa/iloaKTUBHOTO 3a0pyIHEHHS BOJH, IPYHTY, KOPMIB JJisi TBapuH,
OPOAYKTIB XapuyBaHHS AJIS JIIOAWHU 1 B IIIJIOMY JTOBKIJUISL.

JIITEPATYPA
1. KypstaukoB B.B., CiiBak A.S., Kiibsa A.M. 30ipHUK METOIUYHUX BKa31BOK
0 J1abopaTopHUX POOIT 3 AUCHUIUIIHKA ,,Di3WYHI OCHOBH pajioMeTpii Ta
JNO3UMETPIi’JyIsl  CTYIeHTIB 4-r0 Kypcy J€HHOi (QOopMH HaBYaHHS 3a
crienianbHICTIO «EKOJIorist Ta 0XOpOHA HABKOJIMIIIHBOTO cepeioBuiay. - Oneca:
OJIEKY, 2008p., 33 c. ykp. MoBa
2. KypsataukoB B.B., Kinbssa MeToaudHi BKa3iBKH 10 Ja0OpaTOpHUX PpoOOIT 3
muctuiuiing - “Pamgioexonoris” nans  CTyIEHTIB 3-ro Kypcy O4HOiI ¢opMu
HaBYaHHS 3a creuiaibHicTIO ''Exonoris Ta OXOpoHAa HABKOJHUIIHBOTO
cepenouma’’. — Opneca: OAEKY, 35 c. ykp. moBa.
3. HaBuaenko B. M. Pagio6iomoris / B.M. JlaBuaenko — Mukonais: Buaas.
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MJAY, 2011. -265 c.
ITUTAHHA J[JIAT CAMOIIEPEBIPKH

1. *Oxapaktepu3yiTe CyTh 1 3HAUCHHS pagioMeTpii.

2. *BkaxiTh Kiacudikalito 103UMeTpiB.

3. *BkaxiTh OCHOBHI IIpaBUJia BiI0OPY MpoO I paiioJOTIHHOTO aHaATI3Y.
4. PagioMeTpis 11e HayKa, 1Mo ... ?

Tema 2. IlpoBeaenHsi aHaji3y Ta ineHTudikaunii pagionykiaigiB 3a
AOMOMOIOK)  PajgiOMETPHYHOI0 Ta JAO3MMETPHMYHOIO OOJAJHAHHA Y
Xap40BUX MPOAYKTAX.

Paoiomempia (padiomempu PYb5-01)

Pangiomerp — 1e mpuian 1y BUMIpIOBaHHS pamniarii. bera-pamiometp
PYB-0111 npusnauenuii jyisi BUMIpY NUTOMOI 1 00'€MHOI aKTMBHOCTI OeTa-
BUMPOMIHIOIOYHMX HYKITIAIB y Mpo0Oax MpupoaHOro cepeaonuia. bera-pagiomerp
MOK€ 3aCTOCOBYBATHUCS Il KOMIUJIEKCHOTO CaHITAPHOTO KOHTPOIIO XapyOBUX
MPOJAYKTIB y JIAOOPATOPHUX 1 MOJBOBUX YMOBAX.

[Ipunan m03BOJIIE TPOBOJUTH EKCIPECHI BUMIPH 00'€MHOI aKTHBHOCTI
npo® piMH 1 Ta3iB, MUTOMOi AKTUBHOCTI CHITYYUX XapyOBUX IPOAYKTIB 1
TPYHTY, a TaKOXX MATOMOI aKTUBHOCTI MPOO, MPUTOTOBJICHUX 3 BUKOPUCTAHHIM
METO/[IB KOHLIEHTPYBaHHA 1 PaAlOXIMIYHOTO BHIUICHHS. 3 II€0 METO0 Oera-
pagioMeTp MOCTAYA€THCS BIAMOBITHUMH OJIOKaMU JCTEKTYBaHHS.

Jlnst BUBYEHHST TEMH PEKOMEHJIOBAHO KOPHUCTYBATUCS METOAUYHUMHU
BKa3iBKaMU /10 J1a00paTopHKX 3aHATH [1,2]. B 1ux BKasiBkax HaBeieHi MPUKIaIH

Ja00paTOPHUX 3aBaHb.

JIITEPATYPA
1. KypstaukoB B.B., CiiBak A.S., Kitbsa A.M. 30ipHUK METOIUYHUX BKa31BOK
0 J1abopaTopHUX POOIT 3 AUCHUIUIIHKA ,,Di3WYHI OCHOBH paaioMeTpii Ta
JO3UMETPIi’JyIsl  CTYIEeHTIB 4-r0  Kypcy JE€HHOi (QOopMH HaBYaHHS 3a
crnerianbHicTIO «EKOIOTisi Ta 0XOpOHa HaBKOJIMIIHBOTO cepefoBuiay. - Oxeca:
OIEKY, 2008p., 33 c. ykp. MoBa
2. Kypsatauko B.B., Kinbsa Metoauuni BKa3iBKH 110 J1abopaTopHUX poOiT 3
muctumiing - “Pamgioexonoris” nans CTyZIeHTIB 3-TO Kypcy O4HOiI ¢opMmu
HaBYaHHSI 3a creuiaibHicTIo ''Exonoris Ta oOXOpoHAa HABKOJIHUIIHBOTO
cepenosuma’’. — Opneca: OAEKY, 35 c. ykp. moBa.

IIUTAHHA J[JIA CAMOIIEPEBIPKU
1.*5ki MexaH13MHU B3aeMO/11 OeTa-BUIPOMIHIOBAHHS 3 PEYOBUHOIO ?
2.*[1o Ha3uBaeThCA KOE(DilIEHTOM MOTJTUHAHHS ?
3.*Slke nmpusnauenns 6eta-paaiomerpa PYB-0111 ?
4 *Skuit mpuHIUI poOOTH JIeTekTopa B paaiomeTpi PYB-0111 ?
5.* ke npusHaueHHs POTOEIEKTPOHHOTO MoMHOXyBaua OEIT ?
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6.* Sk 3a1iicHIOETBCA KaiOpyBaHHs OeTa-pajaiomeTpa ?

751K 3a71€KUTh aKTUBHICTh PaIiOaKTUBHOTO MpeTapaty BiJ 4acy ?
8.*11lo Ha3uBa€eTHLCS MEP1IOOM HaMiBpo3Nagy ?

9. Axa onuHuils koedirienTy noriauHanHs B cuctemi CI ?

Tema 3. BuBYeHHSI, BUKOPHUCTOBYIOYHM NPHJIAIM PATI0EKOJIOTTYHON
Jafoparopii Ta [OaHi 100 NOKA3HHUKIB SKOCTI BOAHM, KLIbKiCHUX
XapaKTEePUCTHK BMICTY Ta PO3NOAITY PANiOHYKJIIIIB y NPOAYKTAX Xap40Boi
NMPOMMUCJIOBOCTI

Busnauennss cTpykTypHOro (00’€MHOT0) 3a0pyAHEHHS NPOAYKTIB
Xap4yoBOi MPOMHUCIOBOCTI 3-BUITPOMIHIOIOUMMH 130TOTIAMHU.

[Topsimok BukoHaHHS poOoTu: 1) MIATOTYBAaTH PaJalOMETP-T03UMETP
(PYB-01-68) nmo poboTH 3riIHO 3 I1HCTPYKIIEH; 2) BU3HAYUTH CEPEIHIN
pe3yJbTaT BUIMPOMiIHIOBaHHS (oHY (IMIT/XB-); 3) MIATOTYBaTH 3pa3Kd BOIU Ta
XapyoBUX MPOAYKTIB, 4)BU3HAUWUTHU IIBUJIKICTh TMIAPAXyHKY IMIYJIbCIB IS
KOXKHOT'O 3pa3Ky 3a JOMOMOTOI pajJiioMeTpa; 5) 13 pe3yJbTaTiB BUMIPIOBAHHS
BHUpaxyBaTH 3HaueHHA PoHY; 6) 3pOOUTH PO3paXyHKHU PaTI0aAKTUBHOCTI.

Jliis  BUBYEHHS TEMH pPEKOMEHIOBAHO KOPHUCTYBATHUCS METOJUYHUMU
BKa3iBKaMu 10 J1a00paTopHKX 3aHATH [1,2]. B 1ux BKa3iBkax HaBeleHi MPUKIaH

71ab0paTOPHUX 3aB/IaHb.

JIITEPATYPA
1. KypstaukoB B.B., CiiBak A.S., Kiibsa A.M. 30ipHUK METOIUYHUX BKa31BOK
0 J1abopaTOpHUX POOIT 3 AUCHUIUIIHKA ,,Di3UYHI OCHOBH paaioMeTpii Ta
JNO3UMETPIi’JyIsl  CTYIEeHTIB 4-r0  Kypcy [J€HHOi (QOopMH HaBYaHHS 3a
crienianbHICTIO «EKOTIorist Ta 0XOpOHAa HABKOJIMIIIHBOTO cepeioBuiay. - Oneca:
OJIEKY, 2008p., 33 c. ykp. MoBa
2. KypsatuukoB B.B., KinbssH MeToaudHi BKa3iBKH 10 Ja0OpaTOpHUX poOIT 3
nucuumuniag - “Pagioexosoris™ mis  CTyAEHTIB 3-TO Kypcy o4HOI dopmu
HaBYaHHSI 3a creuiaibHicTIO ''Exonoris Ta oOXOpoHa HABKOJHUIIHBOTO
cepenosuia’’. — Oneca: OAEKY, 35 c. ykp. MoBa

ITUTAHHA J[VIA CAMOIIEPEBIPKH
1.*Ske mpusnauenns 6eta-paaiomerpa PYB-0111 ?
2.*Skwuit nerexrop mae pagiomerp PYB-0111 ?
3.*Ske nmpu3HaueHHs poToenekTpoHHOro nomHoxxyBaua OEIT ?
4.* Sk 3miiCHIOETHCS KaliOpyBaHHs O6eTa-pagiomeTpa ?
5.51x 3a51e’)KuTh aKTUBHICTH PAII0AKTUBHOTO TpETapary Bij dacy ?

Tema 4. DBusHaueHHss HafBHOCTI He0e3leYHUX IOHI3yHOYHX
BUIIPOMIiHIOBAHb Y MPOMMCJIOBUX MPOAYKTAX

J3umetp ramma-6eta BunpomidioBanb PKC-01 "CTOPA"
NpU3HAYEHUN [UIsl 1HIUBIIYaJIbHOTO Ta KOJEKTUBHOIO KOPHUCTYBAaHHS IIpH
BUMIPIOBaHHI  TOTYXHOCTI  ekcmo3uiiinoi  go3u  (IIEJ])  ramma-
BUMPOMIHIOBaHHS, a TaKOX NIIJILHOCTI TMOTOKY OeTa-yacTuHOK. Ilpunan
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NpU3HAYCHUN 11 BUMIPIOBaHHS (OHY B MICHSIX NPOKMBAHHS 1 Mparli
HACEJICHHS, KOHTPOJIO paiallifHOl YUCTOTH JKUTIOBHX Ta MPOMHUCIOBHUX
NpPUMIILICHb, OyiBENIb Ta CIOPY/A, MPEAMETIB MOOYyIy, OJAry, TEPHUTOpIi, IO
NpUJIsITae, IPyHTY, TPAHCIIOPTHUX 3aCO0iB.

B ocHOBI poOoTu mpuiaay JeKUTh I10HIZAIIMHUN METOJA peecTparii
SIIEPHOTO BUIIPOMIHIOBAHHSI.

BusHaueHHs NOBEpXHEBOro 3a0pyIHEHHsS MPOMUCIOBHX MPOAYKTIB [-
BUTIPOMIHIOIOYMMH 130TOMMaMH Ta €PEKTUBHOCTI iX Je3aKTUBAITi]

Jlnst BUBYEHHS TEMH PEKOMEHJIOBAHO KOPHUCTYBATHUCS METOAUYHUMHU
BKa3iBKaMu /10 J1a00paTopHKX 3aHATH [1,2]. B 1ux BKasiBkax HaBeieHi MPUKIaIM

Ja00paTOPHUX 3aBaHb.

JIITEPATYPA
1. KypstaukoB B.B., CiiBak A.S., Kiibsa A.M. 30ipHUK METOIUYHUX BKa31BOK
0 J1abopaTopHUX POOIT 3 AUCHUIUIIHKA ,,Di3WYHI OCHOBH paJioMeTpii Ta
JNO3UMETPIi JyIsl  CTYIEHTIB 4-r0  Kypcy JE€HHOi (QOopMH HaBYaHHS 3a
crnerianbHicTIO «EKOIOrisi Ta 0XOpOHa HaBKOJIMIIHBOTO cepefoBuiay. - Oneca:
OIEKY, 2008p., 33 c. ykp. MoBa
2. Kypstauko B.B., Kinbsa Metoguuni BKa3iBKH 110 J1abopaTopHUX poOIT 3
muctumiing - “‘Pamgioexonoris” nAns CTyIEHTIB 3-TO Kypcy O4HOI ¢opMmMu
HaBYaHHSI 3a creuiaibHicTIo ''Exonoris Ta oOXOpoHa HABKOJIHUIIHBOTO
cepenouma’’. — Ogeca: OEKY, 35 c. ykp. MoBa

ITUTAHHA JIVIAI CAMOIIEPEBIPKU
1.*5ki MexaHi3MHU B3aeMO/11 OeTa-BUIPOMIHIOBAHHS 3 PEYOBUHOIO ?
2.*5lke npuznauenns nozumetpa CPII-68 ?
3. #Sxkuii mpuHIMI poboTH AeTekTopa B no3umetpi CPII-68?
4.*$k npairroe poroenekrponHuit mnomHoxxysau OEIT ?

Tema 5. MoaenoBaHHsT BHUMIPIOBaHb Ta [OCJHIIKEHHSI TramMma-
CIIEKTPIB 32 10MOMOro0 Nporpamuoro komiviekcy FAMMAJIADB

[Iporpamuauii kommiekc Gammalab, mpusHaueHUd 1J1s MOJIETIOBAaHHS B
peallbHOMY 4Yaci amapaTypHUX TraMMa-CIEeKTpPIB HaIiBIPOBITHUKOBUX Ta
CIUHTWJIAIIAHNAX JIETEKTOPIB TMiJ Yac BHUMIPIOBAHb IIMPOKOTO KOJA JKEpen
JOBUIBHOT TMPOCTOPOBOi KOH(QIrypamii Ta paJlOHYKJIIJHOTO CKiIaxy. 3a HOro
JIOTIOMOTOI0 MOKYTh BHPIIIYBaTUCh 3a/1adl KaliOpyBaHHS amapaTrypH, a TaKoxXK
TECTYBaHHS MPOTPAMHOT0 3a0€3MeUEHHs Ta METOAUK BUMIPIOBAHHS y BUMAKaX,
KOJIM aTeCTOBaHI JpKepeja BUIPOMIHIOBAHHS 3 3aJaHUMH BJIACTUBOCTSIMU
BIJICYTHI, 00 X BUTOTOBJICHHs MOTpeOy€e 3HAYHUX BUTpAT.

Jis  BupinryBaHHsS — BuUIIe3azHaueHux 3amady  Gammalab  mo3Bosse
CTBOPIOBAaTH 'raMMa-CHEKTPOMETPUYHY Jlabopatopiro" 3  BIpTyaJlbHUMH
JETEKTOpaMH Ta JkepesnamMu. KoMIuieke 1HTerpoBaHO 10 CHEKTPOMETPUYHOTO
POrpamMHOro 3a0e3MeyeHHs, IKe MocTadaeThbes mig Mapkor «JICPMy.

3a  gomomororo Gammalab MOXyThb MHPOBOJUTHUCH PO3PAXYHKHU
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MOJICTTPHIX TaMMa-CIIeKTPiB, K JJIs1 TOYKOBHX, TaK 1 00’ €MHUX MIJIIHAPUIHUX
JKEpEN BUIIPOMIHIOBAHHSI.

[Iportlec MopemtoBaHHS TaMMa-CIEKTpiB 3a gomomoror Gammalab
CKJIQJIa€ThCs 3 JBOX eTamiB. Ha mepmioMy eTami TeHEpyHOThCS TaK 3BaHi
mabJIOHU CHEKTPIB - HaOlp ramMma-creKkTpiB, pPO3paxoBaHUX ISl JIaHOTO
pPamioOHYKIIITHOTO CKJIaay JDKepeda BHUIPOMIHIOBAHHS Ta JIaHOI TeoMeTpii
BUMIPIOBaHHS, BMIIIYIOUd TEOMETPII0 JpKepena, KOHTeHepa, IeTEeKTopa Ta
KoJIiMaTopa.

[labioHN PO3paxoBYIOTHCA MAJSl CYKYMHOCTI TOYOK MPOCTOPY HABKOJIO
JpKepena Ta Habopy OplEHTYBaHb AETEKTOpa Y KOXKHIM Takii TOYILII.

Y napyromy erami, Ha TIACTaBl OTPUMAHWX MIAOJOHIB BiOyBAETHCS
MOJICTTIOBaHHS TaMMa-CIIeKTpa Y peaJbHOMY Yaci.

Jliis  BUBYEHHS TEMHU PEKOMEHIOBAHO KOPUCTYBATHUCA METOJUYHUMU
BKa3iBKaMH [0 1a00paTopHKX 3aHATh [1,2]. B X BKa3iBKax HaBeIEHI IPUKIAIHA

71a00paTOPHUX 3aBJIaHb.

JIITEPATYPA
1. Kypstuukos B.B., CniBak A.f., Kinbsa A.M. 36ipHUK METOAMYHUX BKa31BOK
n0 nabopaTopHUX poOIT 3 aucnuIUiiHu ,,DI3UYHI OCHOBU PpajioMETpii Ta
JIO3UMETPIi yIsl  CTyAeHTIB 4-ro  Kypcy JHeHHOi QopMH HaBYaHHS 3a
crnerianbHicTIO «EKOIOrisi Ta 0XOpOHa HaBKOJIMIIHBOTO cepefoBuiay. - Oxeca:
OJEKY, 2008p., 33 c.
2. KypsataukoB B.B., KinbssH MeToanuH1 BKa3iBKH /10 Ja0OpaTOpHUX PoOIT 3
nucuuiuniag - “Pagioekosoris™ mis  CTyAEHTIB 3-TO Kypcy o4HOI dopmu
HaBYaHHS 3a cremiaidpHicTIo 'Exonoriss Ta OXOpoHAa HABKOJHUIIHBOTO
cepenouia’’. — Oneca: OAEKY, 35 c. ykp. MoBa

ITUTAHHA J[JIAI CAMOIIEPEBIPKH
1.*Yum BIAPI3HIETBCSA amapaTypHHUM CIEKTP IMIYJbCIB BiJi €HEPreTUYHOIO
CIIEKTpa SICPHUX YaCTUHOK ?
2.*11o onucye PpyHKIIIS BIATYKY ?
3.*I1]o Ha3UBA€ETHCSA YYTIMBICTIO TaMMa-CIIEKTpOMeTpa ?
4.*[1lo Ha3UBAETHCSI CHEPTETUIHUM PO3ALICHHSIM raMMa-crieKTpomerpa ?
5.*%5Ix Bu3Ha4aeThes "MepTBUl'" yac mpuwiagy ?
6.*11o sBNsie cOOOI0 KaHAII aMILIITYyTHOTO aHajizaropa ?
7. %51 QyHKLI] BUKOHYE OJHOKAHATBHUHN aMIUTITYITHUN aHai3aTop ?
4. MUTAHHSA 10 3AXOIIB ITIOTOYHOTI'O, NIJICYMKOBOI'O
TA CEMECTPOBOI'O KOHTPOJIIO

TecToBi 3aB1aHHSI 10 MOAYJIBHOI KOHTPOJIBbHOI podoTu Moayas 3M-JI3

1.IMo 3rimno Hopm HPBY-97 Ta OCHOBHHX caHITapHHMX MpaBUJI HA3UBAIOThH
PIBHSIMHM JT11?

Jimepamypa: [1]- ¢.212; [2]- ¢.35-52; [3]-nexyial 5-16.

2. SIKi cTaHIapTH perIaMeHTYIOTh NepeIik HOMEHKIIATYPH MOKa3HUKIB SKOCTI 1X
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TEXHIYHUX XapaKTEPUCTHK.
Jimepamypa: [1]- ¢.212; [2]- ¢.35-52; [3]-nexyial 5-16.
3. [llo pernmaMeHTyIOTh CTAaHAAPTH BimOUpaHHS TPOO?
Jlimepamypa: (1]- ¢.212; [2]- ¢.35-52; [3]-nexyial5-16.
4. SIxi ymOBH 1 TepMiHU 30€piraHHs XapyoBOi MPOAYKIIIi?
Jimepamypa: (1]- ¢.212; [2]- ¢.35-52; [3]-nexyial5-16.
5.111o Ha3uBaeThC CTaHAApTaAMU?
Jimepamypa: [1]- ¢.212; [2]- ¢.35-52; [3]-nexyial 5-16.
6. SIxi OGakTepiiiHI TOKCUHU € HAHOUIBIIT HEOE3MeUHUMU ?
Jlimepamypa: [2]- ¢.80-100; [3]-nexyial7-19.
7. SAxi 6akTepii BUpOOIAIOTH €K30TOKCHUH Ta YTBOPIOIOTh EHTEPOTOKCHH?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.
8.k OakTepii OyJio MPUHHITO IMEHYBATH y IaM’ITh MikpoOiosiora CanbmoHa?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.
9.5Ix1 GakTepii BUSABISAIOTH MPU XPOHIYHHUX 1H(EKIISIX CEYOBUBIIHMUX HUIAXIB, a
TaKOX MpU OaKTepieEMIsX, THEBMOHISIX 1 OCEPEIKOBUX MOpa3Kax y ociaabiIeHHX
XBOpHX?
Jlimepamypa: [2]- c¢.80-100; [3]-nexyial7-19.
10.4xi HaitO1nbII HEOE3MEeYHI TOKCHHHU € TPOJYKTaMHU IKUTTEISIIBHOCTI
MIKPOCKOTIIYHUX TUTICHABUX TPUOIB?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.
11. Ilo sBnsie cobor0 MOKCHH?
Jlimepamypa: [2]- c¢.80-100; [3]-nexyial7-19.
12. SIki peyoBMHU BUKOPUCTOBYIOTHCA JJIsI OOpOTHOM 3 IIKIJHUKAMHU 1
XBOpoOamMu pociauH?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.
13. Slka HeOe3neuHICTh HITPATIB 1 HITPUTY?
Jlimepamypa: [2]- ¢.80-100; [3]-nexyial7-19.
14. 1o sBAsI0TH COOOI0 Xap4oBi 100aBKU?
Jimepamypa: [2]- c. 109; [3]-nexyia20-21.
16. Konu MoXxHa 3aCTOCOBYBATH Xap4oBi J00aBKU?
Jimepamypa: [2]- c. 109; [3]-nexyia20-21.
17. 3 sskux Oprani3miB OTPUMYIOTbCS T€HOMOU(DIKOBaHI MPOTYKTH?
Jimepamypa: [2]- c. 109; [3]-nexyia20-21.
18. SIxi ocHOBHI GyHKIIT y XapuoBUX J00aBOK?
Jimepamypa: [2]- c. 109; [3]-nexyia20-21.
19. SIxa HeOe3neyHiCTh rTeHOMOAU(DIKOBAHUX MPOAYKTIB?
Jimepamypa: [2]- c. 109; [3]-nexyia20-21.
20. SIki ocHOBHI PyHKIII]1 Y TeHOMOIM()IKOBAHUX MPOAYKTIB?
Jimepamypa: [2]- c. 109; [3]-nexyia20-21.
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21.IloBepxHeBe Ta  CTPYKTYpHE  3a0pyJHEHHS  XapyoOBUX  MPOJYKTIB
PaIlOHYKJIIITaMH.

Jimepamypa: [2]- c. 101; [3]-nexyia21-22.

22 IlpuponHa paaioOaKTUBHICTb.

Jlimepamypa: [2]- c. 101, [3]-nexyia21-22.

23. lITyyHa paJioaKTUBHICTb

Jimepamypa: [2]- c. 101; [3]-nexyia21-22.

24. HaiiGinpin epeKTUBHUNA METOJ KyJIiHApHOI OOpPOOKHM CHUPOBHHHM B YMOBax
M1JIBUIIICHOTO 3a0pyAHEHHS PalOHYKJII1IaMH.

Jimepamypa: [2]- c. 101; [3]-nexyia21-22.

25. UYu € TexHONOTis BapiHHS €(QEKTUBHUH METOJ 3HIDKEHHS BMICTY
PanioHYyKIII/IIB B MPOIYKTaX Xap4yyBaHHS?

Jlimepamypa: [2]- c. 101; [3]-nexyia21-22.

26. CekTpoMeTp 10HI3yI0OUOTO BUIIPOMIHIOBAHHSI.

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

27. o sBinsie cOOO0IO CIIEKTP 10HI3yIOUOr0 BUITPOMIHIOBAHHS?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

28. o BXOauTh y CKJIaJl raMMa-crieKkTpomerpa’?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

29. IIporpamuuii komruieke Gammalab Ta fioro npu3HayeHHs.
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

30. o sBasie co0010 TaMMa-CeKTp?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

31. SIxi peyoBHMHM HA3UBAIOTHCS MECTULIMIAMU?

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

32. Sxi pyHKIIT BUKOHYIOTh IECTUITUAM?

Jlimepamypa: [2]- c¢.80-100; [3]-nexyial7-19.

33. o sBasie co00r0 TaMMa-CeKTp 1e3iro-137?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

34. SIxi GakTepiiiHi TOKCMHU HA3UBaOTHCA MITOTOKCHHAMM?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

35. UuMm BiJpI3HAETHCS amapaTypHUN CIEKTp IMITYJIbCIB Bl €HEPreTHUHOTO
CHEKTpa SIEPHUX YACTUHOK ?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

37. lllo Ha3UBA€ETHCS YYTIUBICTIO FTaMMa-CIEKTPOMETpa ?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

38. lllo Ha3MBAETHCSI EHEPTETUUHUM PO3IJICHHSM raMMa-clieKTpomMeTpa ?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

39. Sk Bu3HavaeThcs "MepTBUI" yac npuiagy ?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-rexyin23-24.

40. o sBNsie cOOOKO KaHA aMILTITYIHOTO aHajizaTopa ?
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Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

41. ki GyHKIIT BUKOHY€E OJTHOKaHAIBHUN aMIUTITYTHUM aHaIi3aTop ?
Jlimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

42 SIxi MexaH13MH B3a€MO/I1i OeTa-BUITPOMIHIOBAHHS 3 PEYOBHHOIO ?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

43. Sxe npuzHaueHus nozumerpa CPII-68 ?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

44 Slxuit npuHMn poOoTH nerexkropa B gosumerpi CPII-687
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

45 Sk npatttoe poToenekTpoHHuil momHoxxyBau OEIT ?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

46. Ilpu sxiil nmpu TemmepaTypi B JOMAIIHIX yMOBax ciija 30epiratu KoBOacHi
BUpOOHU?

Jimepamypa: [1]- ¢.212; [2]- ¢.35-52; [3]-nexyial5-16.

47. UYn 3MIHIOE CONIHHS, MapUHYBaHHA 1 KOIYEHHS TEpPMiHU 30epiraHHs
Xap4uoBOT MPOYKITii?

Jlimepamypa: (1]- ¢.212; [2]- ¢.35-52; [3]-nexyial5-16.

48. Slke npuznauenHs 6era-pagiomerpa PYb-0111 ?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

49. Skwuii npuHIMI poOoTH AeTekTopa B pagiomerpi PYB-0111 ?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-rexyin23-24.

50.51ke mpu3HaueHHs (poToenekTpoHHOro nomMHoxxyBaua OEIT ?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

51. SIxi XiMi4HI CIIOJIYKH BITHOCSATDH 7O JIOKCUHY?

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

52. SIxi mxepena 1 NUISIXUA MOTPAIISHHS TIOKCHHY B OPTaHI3M JIFOAUHU?
Jlimepamypa: [2]- c¢.80-100; [3]-nexyial7-19.

53. OxapakTepusyiTe Iit0 TIOKCHHY Ha OpraHi3M JIFOJIMHU 1 JOITYCTUMI JT031
MOTPAIUISIHHA?

Jlimepamypa: [2]- c¢.80-100; [3]-nexyial7-19.

54. SIxi MeToIM BUKOPUCTOBYIOTHCS JIsl BUBHAYEHHS BMICTY JIOKCHHY?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

55. JlaliTe BUBHAYECHHS HOHSATTIO «IIECTULIMIN.

Jlimepamypa: [2]- ¢.80-100; [3]-nexyial7-19.

56. Kimacudikartiii mecTUIy/IIB 3a SKUMU O3HAKaMU BU 3Ha€Te?
Jlimepamypa: [2]- ¢.80-100; [3]-nexyial7-19.

HU?

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

58. Ski mxepena MOTPAIUISIHHS HITPATIB 1 HITPUTIB B OPraHi3M JIFOAUHA?
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Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

59. SIxi MexaHi3MHU TOKCHYHOCTI HITPATIB 1 HITPUTIB AJIsl OPraHi3My JIOAUHU?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

60. SIki croylyKu Ha3MBalOTh HITPO3aMiHAMH 1 K1 JKepesia MOTPaIUIiHHS HITPO-
3aMiHIB B OpPTaHi3M JIFOAUHU?

Jlimepamypa: [2]- c¢.80-100; [3]-nexyial7-19.

TecToBi 3aBIaHHS 10 MOYJIbHOI KOHTPOJBbHOI podoTn MmoxyJst 3M-JI4
1. Konu 3apoJiUBCsl CTAaTUCTUYHUIN KOHTPOJIb SIKOCTI?
Jimepamypa: [2]- ¢.143-162; [3]-nexyia25.

2. Ilo MoXHa BITHECTH HO E€JIEMEHTAPHUX CTATHCTHYHUX METOMIB, 3a
JIOTIOMOTOI0 SIKUX BUPIIIY€ETHCS 95% mpobiieM KOHTPOITIO SIKOCTi?
Jlimepamypa: [2]- c.143-162; [3]-nexyisal5.

3. OG0B SI3KOBICTh KOHTPOJIIO SIKOCTI MPOAYKITIT.

Jimepamypa: [2]- c¢.143-162; [3]-nexyia25.

4. Hopwmu paniaiiitnoi 6e3nexu?

Jimepamypa: [1]- ¢.210-220; [3]-nexyis26-27.

5. T'irieHivuHa OIiHKa Xap4oBOTO MPOAYKTY.

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyin26-27.

6. Koy xap4oBi IpOAYKTH BUIYYAKOTHCS 13 000pOTY?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia26-27.

7. Ilpu OpakyBaHHI TPOIYKTY pE3yJIbTaTH BUMIPIOBAHb MUTOMOi aKTUBHOCTI
panioHyKIiIIB y Mpo0i MOBUHHI 330BOJIBHITH YMOBH. .. ?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyin26-27.

8. Ha3BiTh (iTocaHiTapHI 3aX0/IH.

Jlimepamypa.: [3]-nexyia26.

9. Ha3BiTh BeTepUHApHO-CaHITapHI 3aX0/H 3aX0/IH.
Jlimepamypa.: [3]-nexyia26.

10. TIuToma aKTUBHICTh PaJIOHYKIIAIB y TPOO1

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyin26-27.

11. Io sBisie cOO0K0 IpaHUYHOAOIYCTUMA 10347

Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyin26-27.

12. Illo sBiIsie coboro Mexa 103u?

Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyin26-27.

13. Mo sBisie coboro Mexa piudoro Hagxokenus (MPH)?
Jlimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia26-27.

14. HaiinmommpeHimuMu MeTojaMU JIe3aKTUBALII] € ...
Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia28.

15. Jle3akTuBaris — 11e. . .

Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia28.

16 Tpu xareropii toaeH, siKi MOKYTh 3a3HATH OMPOMIHEHHS:
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Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyin26-27.

17. HPBY-97 nHaBeneHno cucremy 1000OBUX MEX Ta X 3aCTOCYBaHHS.
Jlimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia26-27.

18. IoHHO-TUTa3MOBUH METOT J€3aKTHUBAITI]

Jlimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia26-27.

19. BonoctpymMuHHUM c0CiO J1e3aKTUBAILII] .

Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyin26-27.

20. JIe3axTuBalis 3a JOMOMOTOI0 YJIbTPa3BYKY;

Jlimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia26-27.

21. SIxkumu cnocodamu IIPOBOJUTHCS Je3aKTUBAarLs? (*- muTaHHS IS CaMOTIEPEBIpKU
Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyin26-27.

22. o sBasit0TH COO0K0  Xap4oBi JOOABKH?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

23. Yu wmoxHa MMO30aBUTUCH BiJ OCHOBHOI YAaCTHMHU PATIOHYKIIIIB IpHU
nepepoOIll CMETaHH 1 BEPIIKiB Ha BEPIIKOBE MacJo?

Jlimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

24. Sk MOKHA 3HU3UTH BMICT PaJIIOHYKJI/IIB y MPOIYKTaX XapuyBaHH:?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

25. MexaH14Hi criocoOM 3HMKEHHSI BMICTY PaJllOHYKIIIIIB y MMPOTyKTaxX
XapuyBaHHS

Jlimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

26. OxapakTepu3yiTe CyTh 1 3HAUCHHS PAIIOMETPIii.

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia26-27.

27. BkaxiTh KJacuQikaIito 103UMMeTpiB.

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia26-27.

28. BkaxiTh OCHOBHI IIpaBuiia BIZOOPY MpoO 7Sl paJiooTiYHOTO aHATi3Yy.
Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyin26-27.

29. PagiomeTpis 1ie Hayka, 1o ... ?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia26-27.

30. lo3umeTpist — 1€ HayKa Ipo...

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyin26-27.

31. Ha3BiTh palioHyKJIIIXM MPUPOIHOTO 1 IITYYHOT'O TTOXOHKEHHS.
Jlimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

32. Y yoMy nposiBISIETbCA Jisl pajialii Ha OpraHi3M JIOJUHHI?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

33. Ski nuiaxu 3ano0iraHHs HAKOMIMYEHHIO PaJiOHYKJIIIAIB B OpraHi3mi?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

34. Xapakrepusyiite IpOAYKTH XapuyBaHHS 110 Mipi HAKOMTUYEHHS HUMU PaJIio-
HYKJI1T1B?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.
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35. SIki iCHYIOTh NUISIXM 3HWXKEHHS BMICTY PaJIIOHYKIIIIB B MMPOAYKTaX Xapuy-
BaHHS?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

36. Y yoMy nossiraroth nepesard 1 Hepoxiku [MJ1?

Jimepamypa: [2]- c. 109; [3]-nexyis20-21.

37. Y yomy nossrae HeOe3neKka reHeTUHYHO MOU(DIKOBAHUX MPOYKTIB JJISI Op-
raHi3MYy JIFOJUHU?

Jimepamypa: [2]- c. 109; [3]-nexyia20-21.

38. SIki OCHOBHI MPOJYKTU OTPUMYIOTH 3 BUKOpUCTaHHIM [ MJ[?

Jimepamypa: [2]- c. 109; [3]-nexyis20-21.

40.5xuit 7iMIT 103U BUITpOMiHIOBaHHS i rpynu B 3rimno HPBY-97?
Jlimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia26-27.

41. Y saxy rpyny knacudikamii HPBY-97 Bxoauth mnepcoHan, skuit
0e3nmocepe/IHbO MPALIOE 3 PaJII0AKTUBHUMHU PEUOBUHAMMU?

Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyin26-27.

42. Sy rpyny knacudikanii HPBY-97 ckmanae kateropis mozaeit b?
Jlimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia26-27.

43. Sxy rpyny knacudikaiii HPbY-97 cknmanae xareropis maroaeit B?
Jlimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia26-27.

44. HalnmomupeHiluMyA METOIaMH J€3aKTUBALlli € BUAAICHHS PadlOaKTUBHUX
PEYOBHUH PO3YMHAMH, HIO. ... SHIKYIOTh IOBEPXHEBUI HATAT

Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia28.

45. Un BUKOPUCTOBYIOTH IS IE3aKTUBAIIIl PEYOBUHU, POZUMHU SKUX 3HUKYIOTh
NOBEPXHEBUI HATAT?

Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia28.

46. Sy rpyny kinacudikaiii HPBY-97 ckinanae kateropis moxaeit A?
Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyin26-27.

47. Slkuit 3MICT Ma€ CTAaTUCTUYHHUN KOHTPOJIb SIKOCT1?

Jlimepamypa: [2]- c.143-162; [3]-nexyisl5.

48. Ha3BiTh paiioHyKJIiI1 TPUPOTHOTO 1 IITYYHOTO MOXOIKEHHS.
Jlimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

49. Y yomy nposIBISETHCS Jis pajiallii Ha OpraHi3M JIIOIUHU?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

50. XapakTepu3yiTe NpoAyKTH XapuyBaHHs MO Mipl HAKOIIUYEHHSI HUMHU Pajio-
HYKJI1T1B?

Jlimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

IIpukiaaau JadopaTtopHux podiT npakTUIHOro0 moxayJas 3M-I12

JIaGopatopHi pOOOTH BUKOHYIOTHCS BIPTyasibHO (3 BIpTyaJbHUMHU
JDKepelaMH  10HI3yl0o4Ooro BUIPOMIHIOBaHHS) 3a JOMOMOIOI0 IPOTPAMHOTO
komiiekcy 'TAMMAUJIAB.
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Jlabopamopna poo6oma 1.

Tema 2. IlpoBeneHHss aHagizy Ta ineHTHikaunii pagioHyKJixiB 3a
AOMOMOTIOK)  PaJdiOMETPHUYHOI0 Ta JO03UMETPUYHOIO OOJAJHAHHA Y
Xap40BUX NPOAYKTAX.

Bnpasa 1.

Paoiomempia (padiomempu PYb5-01)

Pangiomerp — 1e mpunax s BUMIprOBaHHS pafiarii. bera-pamiomerp
PYB-011I1 npu3nauenuii Aji1 BUMIpy MATOMOI 1 00'€MHOT aKTUBHOCTI.

BusnauenHns 00’eMHOT0 3a0pyJHEHHS XapuOBUX MPOIYKTIB

IlinroroBKa 10 poﬁoTn

1. [IpueanaTi 10 BUMIPIOBAIBHOTO MPUCTPOIO MEPEKHUN TTHYP 1 KaGenL
BiJl OJIOKY J€TEKTyBaHHS. :

2. IIiaKITI0YUTH BUMIPIOBAJIBHUNA MPUCTPINA 10 MEpexkl 3MIHHOTO CTPyMy
220 B. Haruckanusam kHonku "BKJI" ykiouuTH >KUBICHHS TpUjiany, HpU
IIbOMY TTOBUHHI 3aCBITUTUCS cBiTIOAionn "1" 1 uudpu iHauKaTopa.

3. Butpumaru npunaja BKJIOYEHUM Ha IPOTsA31 15 XBUIHH.

4. HatucHite 1 Bianmyctute kHomky "OKCIIO3" npu 1ipoMy MOBHHHI 1O
yep3l 3aropstucs 1 racHytd csitnomioau "1,10,100,1000,1800, «" 1 "K".
3ynunutecs Ha cBitnomioai "K", mpu upomy Ha uudpoBomy Tabio 3
nepiognuHicTio 10 c. moBUHHE BHUCBiUyBaTtucs Yucio 7680 3 0IHOYACHOIO
BUJIa4€I0 KOPOTKOTO 3BYKOBOI'O CUTHAITY.

5. BigkaniOpyBaTu npuia.

6.BukopucToByroun pi3Hi OJIOKH ACTEKTOPIB, PO3MICTUTH 3aJaHy MPoOy
XapUuoBOTO MPOJYKTY B 30HI IETCKTYBaHHSI.

7. 3pobutu 10 BumipiB TpuBaiicTio 100 ¢. B KO)KHOMY BUMIp1 3 MPOOOIO 1
JUIS BU3HAYEHHSI CEpeTHhOr0 (P)OHOBOTO 3HAYEHHS - 18 BuMipiB TpuBaiicTio 100
C. Y KO)KHOMY BUMIpi 0e3 jkepena. Y pe3ynbrari 3 TouHicTio 10 1,5 % noBuHHA
BUKOHATHCS YMOBA:

N=N'-Ng¢, ¢’

ne N' - cepeHe 3HAUCHHS IIBHAKOCT] paXyBaHHs Bij [pKepera i poHy, ke
Bu3HavaeTbes 3 10 BumipiB TpuBaiicTio 100 cekyH y KOKHOMY BUMIpI.

N¢ - cepenne 3HaUeHHS MIBUAKOCTI paxyBaHHs A (HOHY, sIKE
BU3Ha4YaeThes 3 18 BumipiB TpuBaiictio 100 cexyHa y KO)KHOMY BUMIPI.

VY pe3ynbrari 3 TouHICTIO 710 1,5 % MOBHMHHA BUKOHATHUCS YMOBA!

N=N'-Ng¢, ¢’

ne N' - cepe/iHe 3HAaUCHHS IMBUIKOCTI paxyBaHHS BiJ Jukepena i GoHy, ke
Bu3HauyaeThes 3 10 BumipiB TpuBaiictTio 100 cexyHa y KO)KHOMY BUMIPI.

N - cepenHe 3HaueHHSI MBUIKOCTI paxyBaHHsI 11 (QOHY.

Bnpasa 2

Busnauennss 3a gomomorow CPII-68-01, moryxHOCTI d03u Y-
BUMPOMIHEHHS, CTBOPEHOT'0 €TAJIOHHUM JiKepesiom 137Cs

[Topsimox BuKOHaHHS poboTH: 1) MiArOTYBaTH IIpUIaa A0 POOOTH 3T1THO 3
IHCTpYKIIi€t0; 2) BCTaHOBUTH 30HA peHTreHoMmerpa CPII-68-01 B cBUHIEBHIA
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«OyIMHOYOK»; 3) TIOMICTUTH y CBHUHIIEBHN «OyIWHOUYOK» E€TAJIOHHE IKEPEIIo
137Cs 1 mpoBeCTHM BUMIPIOBaHHS TMOTY)XHOCTI 703U  Y-BHUIIPOMIHEHHS,
CTBOPEHOTI'0 €TAJIOHHUM JIPKEPEJIOM, Y MIKpOpEeHTIeHax Ha roauny (MxkP/rom) a6o
IMITyJIbCax 3a CeKyHAy (iMr/c); 4) po3paxyBaTu aKTUBHICTb.

Jlabopamopna poo6oma 2.

BuzHaueHHs1 HAsIBHOCTI He0e3NeYHUX iOHI3yI0UMX BHINPOMIHIOBAHB Y
NPOMMCJIOBUX MPOAYKTaX
BusHaueHHs TOBEpXHEBOro 3a0pyIHEHHS MPOMUCIOBHX MPOAYKTIB [-
BUIMPOMIHIOIOYMMH 130TOIaMH Ta €PEKTUBHOCTI iX JI€3aKTHBAILi.

B paboTi BUKOPHUCTOBYETHCS JO3UMETP TaMma-OeTa BHUIPOMIHIOBAHB
PKC-01 "CTOPA" a6o TEPPA.
B ocHOBI poOoTu mpuiaay JeKUTh I10HI3ALIMHUN METOJA peecTparii
SJIEPHOTO BUIIPOMIHIOBAHHA. B sIKOCTI fileTeKTOpa B MpuIIajii BUKOPUCTOBYETHCS
miuuiasHUK [eiirepa-Mronepa.

[Topsimox BukoHaHHS poOoTH: 1) MIATOTYBAaTH PaJailOMETP-T03UMETP
(PKC-01 "CTOPA") no po6GOoTH 3riHO 3 IHCTPYKIII€IO; 2) BU3HAYUTU CEPEIHIM
pe3yJbTar BUIMPOMiIHIOBaHHS (DoHY (IMI/XB-cM2); 3) BU3HAYUTH €()EKTUBHICTH
Jie3aKTUBAIlll PI3HUX TMOBEPXOHB (MOJIMEp, CKJIO, Kepamika) J1€3aKTUBYIOUUMH
3acobamu (9 %-i po3uuH OIETy, PO3YHMH CONU 1 BoAa). JIis mporo mimeTkoro
HAHECTH Ha Pi3HI MOBEpXHI 1-2 Kpari pajioakKTUBHOIO 130TOMY 1 BUCYIIUTH
NOBEPXHIO; 4) BU3HAYUTH IIBHJKICTh MiAPaXyHKy IMIYyJIbCIB A0 1 MiCHs
NPOBEJCHHS Je3aKTUBallll 3a JOMOMOrOI0 paaioMeTpa; 5) 13 pe3ysbTaTiB
BUMIPIOBaHHS BHUpPaxyBaTU 3HA4eHHS (OHY; 6) 3pOoOMTH BHUCHOBKH TIPO
e(eKTHBHICTh PI3HUX MHUIOYHX 3ac00iB; 7) MICIIA BUKOHAHHS POOOTH MPOBECTH
JIe3aKTHUBAIIIF0 pOOOYOT0 CTOTY, BAMKHYTH MPUIIA/.

Jlabopamopna po6oma 3.

Busnauennsa eghekmuenocmi peecmpauii cnexkmpomempa.
[lepen moyaTkoM poOOTH MpuUiia MOTPIOHO BIAKAIIOPYBATH.
KanibpyBaHHs CKJIala€ThCs 3 IBOX €TaIlB:

- €HepreTUyYHe KajaiOpyBaHHS,

- BU3HA4YeHHS €(EeKTUBHOCTI PEECTPAIlil CIIEKTPOMETPA.

Eneprernune xamOpyBaHHS HEOOXiAHE JUIsI TOTO, OO BU3HAYWTHU IIIHY
MOJUIKM KA CHEKTPOMETPA, IO JO03BOJIIE BU3HAYMTH CKIIAJ TPoOH 3a i
CHEKTPOM.

Bnpasa 1.

Jlis eHepreTUyHOro KaiaiOpyBaHHsS MOTPIOHO KiTbKa 3pa3KOBHUX JHKepen
panioakTUBHOTO BUIPOMIHIOBaHHS. 3 OTPUMAHOTO BiJ IMX JKEpeN CHEKTPY
BU3HAYAIOTh I[IHY MOAUIKM IIKAJIA NPUIALy, SK BIIHOLIEHHS €HEprii 1eHTpa
Baru (oromika (LIBIT) 1o HoMepa kaHay, y SIKOMY BiH 3HaXOIUTHCS.

3HalOuM CHEKTpaJbHUM CKJIaM 1 amapaTypHUil cCHeKTp, OyayroTh
KaJ1iOpoBaHy MpsMY, Jie Ha 0ci abCIuC BIAKIaAal0ThCS HOMEPH KaHaJiB, a Ha 0Ci
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OpJIMHAT - BIJTIOBI/IHI IM €HEeprii CrIeKTPaIbHUX JIIHIH.

[Ticyist mpoBeIeHHS €HEPreTUYHOTO KaIiOpyBaHHs BUMIPIOIOTH (hOH MpUiiay,
IO CKJIAJA€ThCsA 3 BIACHUX NIYMIB amapaTypd i 3 MPUPOJHOTO PaaialliiHOTO
¢doHa.

Hactynauii eran kamiOpyBaHHS - BU3HAUC€HHS €()EKTUBHOCTI peecTparii
CHEKTPOMETPA.

OCHOBHUMH OCOOJHMBOCTSMHU Y-CIIEKTPIB, 1HAMBIAYaTbHUMH IS PI3HUX
130TOMmiB, L0 O€3MocepeHbO MOXKYTh OyTH BHKOPUCTaHI MJS KIUIBbKICHHUX
PO3paxyHKIB, € MKW TTOBHOTO IMOTJIMHAHHS TaMMa-KBaHTIB.

EdexTuBHiCTh peecTpariii CrieKTpoMeTpa - 1€ BiIHOIIEHHS KUTBKOCTI
3apEECTPOBAHMX YACTUHOK JO YHCIA YACTUHOK, BHUMYIIEHWX KOHTPOJIBHHUM
mwkepenoM. st xapakTeprucTuka 3aneXuTh BiJl €HEeprii Y - KBaHTIB.

ITicns BU3HAYEHHA NEKUIBKOX 3HaueHb Koy U PI3HUX NpenapariB NOTPIOHO
noOyyBaT  KamiOpyBaJibHY  KpHBY  €(QEKTMBHOCTI  peecTpallli, ska
BUKOPHUCTOBYETHCS JUISI BA3HAYCHHS aKTUBHOCTI TIPOOH.

Bnpasa 2
Bu3HaueHHs1 eHEpreTHYHOTO PO3/1IEHH,
IIle onmHa BaxIMBa XapakTEpPUCTUKA CHEKTPOMETpa - EHEPreTUYHE
PO3MLUIEHHS, sIK€ BU3HAYAETHCA B MpoLeci KaaiOpyBaHHs 3a GOPMYJIIOL0:
N
R=—2.100 %

9
ymn

ne Ny, - mupuHa OTOMIKY Ha MMOJOBUHI BUCOTH IIIKY,
Ny - HOMEp KaHally, Y SKOMY 3HaXOAUTHCS IIEHTP THKIHHS TAaHOTO (OTOITIKY.

TecroBi 3aBaanHs 10 icnuTy

1.IMo 3rimno HopM HPBY-97 Ta OCHOBHHX caHITapHMX MpaBUJI HA3UBAIOThH
pIBHAMHU JTiii?
Jlimepamypa: (1]- ¢.212; [2]- ¢.35-52; [3]-nexyial 5-16.

2. SIki cTanmapTy peraaMeHTyIOTh MepeTik HOMEHKIATYPH MOKa3HUKIB SIKOCTI 1X
TEXHIYHUX XapaKTEPUCTHK.
Jimepamypa: [1]- ¢.212; [2]- ¢.35-52; [3]-nexyial 5-16.

3. lllo permaMeHTyrOTh CTaHAAPTH BimOUpaHHS TTPOO?
Jimepamypa: (1]- ¢.212; [2]- ¢.35-52; [3]-nexyial5-16.

4. SIki yMOBH 1 TEpMiHH 30epiraHHs Xap4oBOi MPOIYKIIIi?
Jimepamypa: [1]- ¢.212; [2]- ¢.35-52; [3]-nexyial5-16.

5.111o Ha3uBaeThCS CTaHAApTaAMU?
Jimepamypa: [1]- ¢.212; [2]- ¢.35-52; [3]-nexyial5-16.

6. SIxi OGakTepiiiHI TOKCUHU € HAHOUIBII HEOE3MeUHUMU ?
Jlimepamypa: [2]- ¢.80-100; [3]-nexyial7-19.

7. Sxi 6akTepii yTBOPIOIOTH EHTEPOTOKCUH?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.
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8.Sxki OakTepii OyJio MPUHHITO IMEHYBATH y TIaM’ ITh MikpoOiosiora CanpmoHa?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

9.5Ix1 GakTepii BUSABISIOTH IPU XPOHIYHHUX 1H(MEKIISIX CEYOBUBIIHUX MHUIAXIB, a
TaKOX MpU OaKTEpieEMISX, THEBMOHISX 1 OCEPEIKOBUX MOpa3Kax y ociaabiIeHHX
XBOpHX?

Jimepamypa: [2]- c¢.80-100; [3]-nexyial7-19.

10.41xi HaiOinbII HEOE3NEeUYHI TOKCMHU € TPOJYKTaMH IKUTTEISIIBHOCTI
MIKPOCKOIIIYHUX TLTICHABUX TPUOIB?

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

11. Ilo sBnsie cobor0 MOKCHUH?

Jimepamypa: [2]- c¢.80-100; [3]-nexyial7-19.

12. Slki peyOoBMHHM BHUKOPUCTOBYIOTHCA Ui OOpOTHOM 3 IIKIAHUKAMH 1
xBopoOaMu pociauH?

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

13. SIxa HeOe3neyHICTh HITPATIB 1 HITPUTY?

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

14. 1o sBAsI0TH COOOI0 XapyoBi 100aBKU?

Jlimepamypa: [2]- c. 109; [3]-nexyia20-21.

16. Konau MoXHa 3aCTOCOBYBATH Xap4oBi J00aBKU?

Jimepamypa: [2]- c. 109; [3]-nexyia20-21.

17. 3 skuX Opra”i3MiB OTPUMYIOTBCS T€HOMOIU(IKOBaH1 TPOTYKTH?
Jlimepamypa: [2]- c. 109; [3]-nexyia20-21.

18. SIxi ocHOBHI (pyHKILIIT y XapuoBuX 100aBOK?

Jlimepamypa: [2]- c. 109; [3]-nexyia20-21.

19. SIxa HeOe3neyHiCTh FTeHOMOAU(DIKOBAHUX MPOAYKTIB?

Jimepamypa: [2]- c. 109; [3]-nexyis20-21.

20. Ski ocHOBHI PyHKIII1 y TeHOMOIM()IKOBAHUX MPOAYKTIB?

Jlimepamypa: [2]- c. 109; [3]-nexyia20-21.

21.IloBepxHeBe Ta  CTPYKTypHE 3a0pyAHEHHS  XapuyoOBUX  MPOAYKTIB
PaIlOHYKIIITaMH.

Jimepamypa: [2]- c. 101; [3]-nexyia21-22.

22.IlpupoaHa pagioaKTUBHICTD.

Jimepamypa: [2]- c. 101; [3]-nexyia21-22.

23. lITyyHa pagi0aKTHUBHICTb

Jlimepamypa: [2]- c. 101, [3]-nexyia21-22.

24. HaiiGinpm epeKTUBHUNA METOJA KyJIiHApHOI OOpPOOKHM CHUPOBHHHM B YMOBax
M1JIBUIIICHOTO 3a0pyAHEHHS PalOHYKJII1IaMHU.

Jimepamypa: [2]- c. 101; [3]-nexyia21-22.

25. UYu € TexHONOTis BapiHHS €(QEKTUBHUH METOJ 3HIKEHHS BMICTY
PanioHYyKIIIJIIB B MPOIYKTaX Xap4yyBaHHS?

Jlimepamypa: [2]- c. 101; [3]-nexyia21-22.
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26. CneKTpoMeTp 10HI3yI0UOTO BUIIPOMIHIOBAHHSI.

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

27. o sBinsie OO0 CTIEKTP 10HI3YIOUOT0 BUITPOMIHIOBAHHS?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

28. o BXOauTh y CKJIaJl raMMa-creKkTpomerpa’?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

29. IIporpamuuii komruieke Gammalab Ta foro npu3HayeHHs.
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

30. 1o sBasie co0010 TaMMa-CeKTp?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

31. SIxi peyoBHMHM HA3UBAIOTHCS TIECTULIMIAMU?

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

32. Sxi pyHKI1IIi BUKOHYIOTh IECTUITUAM?

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

33. o siBasie 00010 TaMMa-ceKTp 1e3iro-137?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

34. SIxi GakTepiliHi TOKCMHU HA3UBaOTHCA MITOTOKCHHAMM?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

35. Uum BiJpI3HAETHCSA amapaTypHUN CIEKTP IMITYJIbCIB Bl €HEPreTHUHOTO
CIEKTpa SAEPHUX YACTUHOK ?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

37. 11lo Ha3MBAa€THCS UYyTJIMBICTIO FraMMa-CIIEKTpOMETpa ?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

38. Illo Ha3MBAETHCSI CHEPTETUUHUM PO3IJICHHSM raMMa-CclieKTpomeTpa ?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

39. Sk Bu3HauvaeThcs "MepTBUI" yac npuiagy ?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

40. o sBHsie cOOOIO KaHAT aMILTITYIHOTO aHajizaTopa ?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

41. Ski GyHKIIT BUKOHYE OJTHOKaHAIBHUN aMIUTITYTHUM aHaIi3aTop ?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

42 SIxi MmexaH13MH B3a€MO/I1i OeTa-BUITPOMIHIOBAHHS 3 PEYOBHHOIO ?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

43. Sxe npusHaueHus nozumerpa CPII-68 ?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyia23-24.

44 Slxwuit npuHIn podoTH nerexkropa B gosumerpi CPII-687
Jimepamypa: [1]- ¢.210-220; [2]- ¢.59; [3]-nexyin23-24.

45. Yu 3MIHIOE CONIHHS, MapUHYBaHHA 1 KOITYEHHS TEpPMiHU 30epiraHHs
Xap4uoBOT MPOYKITii?

Jimepamypa: [1]- ¢.212; [2]- ¢.35-52; [3]-nexyial5-16.

46. SIxi XIMI9H1 CHIOJTYKH BITHOCSATH JI0 TIOKCHHY?
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Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

47. JlaiiTe BUBHAUYCHHS MOHITTIO «IICCTULIUIN.

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

48. Knacudikarii necTuuaiB 3a SKUMH O3HaKaMU B 3Ha€Te?
Jlimepamypa: [2]- c¢.80-100; [3]-nexyial7-19.

HU?

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

50. Ski mxepena MOTPAIUISIHHS HITPATIB 1 HITPUTIB B OPTaHi3M JIFOAUHA?
Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

51. SIxi MexaH13MH TOKCUYHOCTI HITPATIB 1 HITPUTIB JJI1 OPTaHI3MY JIIOIUHU?
Jimepamypa: [2]- c¢.80-100; [3]-nexyial7-19.

52. SIxi criosyKu Ha3MBalOTh HITPO3aMiHAMH 1 K1 JKEpesa MOTPaIUIiHHS HITPO-
3aMiHIB B OpPTaHi3M JFOAUHU?

Jimepamypa: [2]- ¢.80-100; [3]-nexyisl7-19.

53. Komau 3apoauBcsi CTAaTUCTUYHUM KOHTPOJIb SIKOCT1?

Jimepamypa: [2]- ¢.143-162; [3]-nexyia25.

54. 1llo MokxHa BITHECTH 10 €JEMEHTApPHUX CTAaTUCTUYHUX METOJIB, 3a
JIOTIOMOTOI0 SIKUX BHPIIIY€eThCS 95% mpobiieM KOHTPOITIO SIKOCTi?
Jlimepamypa: [2]- c.143-162; [3]-nexyisl5.

55. Hopwmu pamianiiinoi 6e3neku?

Jimepamypa: [1]- ¢.210-220; [3]-nexyis26-27.

56. I'irieHiyHa OLIIHKA Xap4OBOTO MPOIYKTY.

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyin26-27.

57. Konu xap4oBi IpOAYKTH BUIY4arOThCs 13 000poTy?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyin26-27.

58. [IutoMa aKTUBHICTh PAIIOHYKIIIB Y TIPOOi

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia26-27.

59. o sBisie cO600 TPaAaHUIHOIOMYCTUMA 710327

Jlimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia26-27.

60. Illo sBiIsie coboro Mexa g03u?

Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyin26-27.

61. Ilo sBisie cobor0 Mexa piuHoro HaaxomkeHHs (MPH)?
Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyin26-27.

62. HaiinommpeHimmuMu MeTo1aMu 1€3aKTUBALII € ...

Jlimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia28.

66. Jle3akTuBariis — 11¢. ...

Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia28.

67. BomocTpyMuHHUM cI0Ci0 J1e3aKTUBAILII] .

Jlimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyia26-27.
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68. 1o sBnst0TH COO0OI0 Xap4oBi J00aBKU?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

69. Uu MoXHA T1O030aBUTUCH BiJI OCHOBHOI YAaCTWHU PATIOHYKIIAIB MpH
nepepoOlll CMETaHH 1 BEPIIKiB HA BEPIIKOBE Macyo?

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

70. Sk MO’KHa 3HU3UTU BMICT PalIOHYKIIIIIB y MPOIYKTaX XapyyBaHHS?
Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

71. MexaHiuHi cCIOCOOW 3HUKEHHS BMICTY PaAiOHYKIIIIB Y TPOAYKTaX
XapuyBaHHS

Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

72. BkaxiTh OCHOBHI MpaBuia BiA00py Mpod it paaioiaoridyHOTO aHali3y.
Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyin26-27.

73. Ha3BiTh pagioOHYKI1I1 MPUPOIHOTO 1 IITYYHOTO OXOKEHHS.
Jimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

74. XapakTepu3yiTe NpoAyKTH XapuyBaHHs 10 Mipl HAKOIIMYEHHSI HUMU Pajiio-
HYKJI1T1B?

Jlimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-nexyia 30.

75. SIxi ICHYIOTh UUISXM 3HIDKEHHS BMICTY pPAIIOHYKJIAIB B MPOAYKTax
XapuyBaHH:?

Jlimepamypa: [1]- ¢.210-220; [2]- ¢.92; [3]-rexyia 30.

76. Y yomy nojsraroTh nepesaru 1 Hepoaiku I'M/JL?

Jlimepamypa: [2]- c. 109; [3]-nexyia20-21.

77.Y yomy nojsrae HeOe3neKka reHeTUHYHO MOIU(DIKOBAHUX MPOYKTIB JJISI Op-
raHi3My JIIOAUHU?

Jimepamypa: [2]- c. 109; [3]-nexyia20-21.

78. SIki OCHOBHI MPOJYKTH OTPUMYIOTh 3 BUKOpUCTaHHSIM [ MJ[?

Jimepamypa: [2]- c. 109; [3]-nexyia20-21.

79 Sxuit MMIT 1031 BUMpOMiHIOBaHHS Jyutsi rpynu B 3rigao HPBY-97?
Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyin26-27.

80. HaltmomupeHilmumMu METOAaMU JE3aKTUBAllli € BUJAICHHS PaIiOaKTUBHUX
PEYOBUH PO3YMHAMH, LIO....

Jimepamypa: [1]- ¢.219; [2]- ¢.92; [3]-nexyis28.
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