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Cuiabyc Kypey «MoJieKy.JIsipHi 0CHOBH NATOJIOTIYHHX IPOIECiB»

2023-2024 u.p.
Ha3Ba kypcey MoJteKyIspHi OCHOBM IATOJIOTIYHHX MTPOIIECIB
Anpeca BHKJIATaHHSA By I'pymeBcekoro 4, 79005 JIbBiB
Kypcy

dakyasTer Ta Kadeapa,
3a AKO0I0 3aKpilljieHa
JUCIHILTIHA

Bionoriunuii paxynsrer, kapeapa Gioximil

I'axy3s 35aHBL, MAQP T2
HA3Ba CIeniaJbLHOCTI

09 Biosorig, 091 Bionoris

Bukiagaui Kypcey Jlonent xadenpu Gioxiwmii, k.6.H. ["auxosa ["anuna SIpociasiBna
Konrakraa indopmanist | halyna.hachkova@Inu.edu.ua
BHKJ/Iaa4iB
Koncyabranii mo kypey | Koncynsrauii mepenfadeHo B JeHb INpPOBEICHHA JIeKuiiimux /
BiI0yBaloThHCs PAKTHYHKUX 3aHATH 3TIAHO PO3KIamy. Y pasi JUCTaHIIHHOT0/3MimaHoro

HaBYaHHS — HA matgopmi Zoom. Takox KOHCYJIBTYBaHHS IPOBOAMTHCS
y cucremi Moodle. Jlis moro/pkeHHS dacy MNOTpiOHO mucatd Ha
eJIEKTPOHHY IOINTY BUKJIA/1a4a.

Cropinka Kypcy

https://e-learning.Inu.edu.ua/course/view.php?id=4660

Indopmanis npo Kype

Kypc pospobiienuit TakuM dHHOM, OO coOpMyBaTH Y CTY/EHTIB
CHCTEMHI 3HAHHS IPO KIITHHHI Ta MOJEKY/IAPHI MEXaHi3MU BHHHKHEHHS
Ta PO3BUTKY IIATOJIOTIYHUX MPOIECIB Ta KOMIIETEHTHE PpO3YMiHHA
eTioJIOrii i maToreHe3y 3aXBOPIOBAHb.

[Tix yac BuBYeHHs Kypcy “Moneky/sipHi OCHOBH TIaTOJOIIYHHX
npoleciB” CTyeHTH 03HAHOMIISATHCS i3 3aralIbHIMH 3aKOHOMIPHOCTAMH 1
KOHKPETHHMH MeXaHi3MaMH MaTOJIOTIYHHX IIPOLECIB, SIKi € OCHOBOIO
pi3HHMX 3axXBOpIOBaHb. byJe MAeTaibHO PpO3MIAHYTO KIITHHHI Ta
MOJIEKYJIAPHI ~ MEXaHi3MH  IaToJIOTiH, IO  CYIPOBOKYIOTHCS
rinepriikeMi€ro; UUISXA Mepenadi CUrHalliB; NPHYMHH, SKI [PH3BOIITH
JI0 BTpaTH MEXaHi3MiB KOHTPOJIIO POCTYy MyXJIMHHHMH KIITHHAMHU 1
NPUYMHE 3aBJIsSKH SKAM [ KIITHHE HaGyBalOTh 3aTHOCTI 10 iHBasil Ta
MeTacTa3yBaHHS; MOJIEKYJISPHI MeXaHi3MH PO3BHUTKY eHnedamonarii ta
AJIKOTOJIBHOT 3aJI€)KHOCTI.

Koporka anorauis
Kypcy

HapuaneHuii Kypce “MorneKyJispHi MexaHi3MH NaTOJIOTIYHHX IIPOIECIB™ €

MUCIHUILIIHOIO 31 cnemianbrocti 091 Biomoris mis OCBITHBROI IIporpamu

MaricTpa, aKky BuknanaTs B [1I cemectpi B 06cs3i 4 kpeautu (3a EKTC).

I[Iporpama HaBYAILHOI JUCIHUILIIHE BKIIIOYAE JIBA 3MICTOBI MOJIYIIi:

1. AKTHBOBaHI KHCHEBI MeTabOJITH Yy PErYJATOPHHX i I1aTONOriYHMX
npouecax y KIiTHHI.

2. MonexynspHi i KIITHHHI MEXaHi3MH PO3BHTKY HH3KH I1aTOJIOTIYHUX
CTaHiB i 3aXBOPIOBAHb.

Mera Ta mijii Kypey

MeTor0 BHUBYEHHS HABYANBHOI JUCHUILTHE “MOJIEKYIIIpHI MEXaHI3MU
[IATOJIOTIYHUX TpoleciB” € cdopmyBaté y 3100yBadiB BHINOI OCBITH
rmuGoKi TeOpeTHYHi 3HAHHS JUIL PO3YMIiHHS THIIOBHX IATOJOTIYHHX
[IPOLIECIB Ta 3aralbHUX 3aKOHOMipHOCTEH IXHBOrO PO3BHTKY; BUBYHTH
3aKOHOMIpHOCTI ~MpOTIKAHHS NATOJNOMYHMX MpOLEciB y KIITHHI,
MOJIEKYJISIDHOIO OCHOBOIO BUHMKHEHHS SKHX € MOPYLIEHHS MeTaboi3My
axtiBHUX (GopM Oxcureny ta HiTporeHy, a Tako)X IOPYIIEHHs peryJismii
porpamMoBanoi 3arubeni; cpopMyBaTH 3HaHHs, SKi  HeoOXimHi i
pO3pOOKY HOBHX IMi/IXO/IB AiarHOCTHKH Ta JIKyBaHHS IUX [IOPYIICHD.




TpuBaJjictb Kypey

OnuH cemectp

Jlirepatypa ajst
BUBYEHHS
MUACIHILIIHH

OcHoBHa JiTepaTypa:

1. MostekynspHi MexaHi3MH pO3BHUTKY eHnedamonarii /  3a pen.
mpod. I'. O. Ymaxkosoi. — Juinpo : JHY imeni Ounecs ['onuapa,
2017.-203 c.

2. Abel L. N. S., Vizi S. E. Handbook of Neurochemistry and Molecular
Neurobiology. Neurotransmitter Systems. 3rd ed. Springer, 2008. —
465 p.

3. Undﬁrti N. Das Molecular Basis of Health and Disease. — 2011. —
583 p.

Jonomickaa JjiTteparypa:

1. Ipens B. P. OcHOBHI MexaHi3MH BUHHKHEHHS Ta PO3BUTKY
niabeTHYHHUX YCKJIAJHEHb: poJib HiTpaTuBHOrO cTpecy / B. P. Jlpens //
Biomoriuni Crymii. —2010. — T. 4, Ne 2. — C. 141-158.

2. Finkel T. Signal transduction by reactive oxygen species / T. Finkel //
J. Cell Biol. Vol. —2011. - Vol. 194, Ne 1. — P. 7-15.

3. Habib S. Biochemistry of Nitric Oxide / S. Habib, A. Ali // Ind. J.
Clin. Biochem. — 2011. — Vol. 26. — P. 3—-17.

4, Jiang F. NADPH Oxidase-Mediated Redox Signaling: Roles in
Cellular Stress Response, Stress Tolerance, and Tissue Repair /
F. Jiang, Y. Zhang, G. Dusting // Pharmacol. Rev. — 2011. — Vol. 63,
Ne 1. - P. 218-242.

5. Petersen, M. C., & Shulman, G. I. Mechanisms of Insulin Action and
Insulin Resistance // Physiological reviews. — 2018. — Vol. 98 (4).
P. 2133-2223.

6. Bhatti J. Singh, Bhatti G. Kaur, Reddy P. Hemachandra.
Mitochondrial dysfunction and oxidative stress in metabolic disorders—
a step towards mitochondria based therapeutic strategies // Biochimica
et Biophysica Acta. -2017. — P. 1066-1077.

7. Tamarai K., Singh Bhatti J., Hemachandra Reddy P. Molecular and
cellular bases of diabetes: Focus on type 2 diabetes mouse model-
Tally Ho // Molecular Basis of Disease. —2019. — P. 2276-2284.

8. Yang W., Singla R., Maheshwari O., Fontaine Ch. J. and Mohapel G.
Alcohol Use Disorder // Neurobiology and Therapeutics. — 2022. —
10 (5).— 1192.

Ob6esr kypey

120 ropm, 3 sixkux 48 o ayIMTOPHUX 3aHATH, 3 HUX 32 roj nexiii, 16 roj
IPaKTUYHUX 3aHITh Ta 72 roj caMocTiiHoi poboTH.

OuikyBaHi pe3yabTaTn
HABYAHHS

ITicis 3aBepIIeHHS BABYEHHS IIbOTO HABYATBHOTO KypCy CTYAEHT Oye:

SHamu:

* MexXaHi3MH YTBOPEHHS Ta (i3UKO-XiIMIYHI BIIACTHBOCTI aKTHBOBAHUX
KACHEBHX MeTaboliTiB, a TakoX IXHIO poilb Yy Tpolecax
BHYTPIIUHBOKJIITUHHOT TPAaHCAYKIil CHUTHalIy B HOPMI Ta IpU
MaToJIoTil;

*  MOJICKYJIIPHI MEXaHi3MM BHHHKHEHHS IaTOJIOIIYHUX IIPOLECIB Ta
3aXBOPIOBAHb B OpraHi3Mi;

* 3HATH OCHOBHI MATOJOTiYHI IPOLIECH B OpraHi3Mi, MOJEKYJISIPHUMHI

MeXaHi3MaMy BHHUKHEHHSI SKUX € IIOPYIIeHHs yTBOPEHHS, MeTaboIi3My
Ta BHYTPIIIHBOKJIITHHHOTO CHUTHATIHTY akTHBHHX (opm OxcureHny Ta
Hitporeny (iiykpoBuii miaber, HelpojereHepaTuBHI 3aXBOPIOBAHHS
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TOIIO)

emimu:

e BHKODHCTOBYBAaTH HaOyTi TEOpeTHWYHi 3HAHHS IPO MOJIEKYJIAPHI
OCHOBH TATOJIOTIYHHX TPOLECiB Juis OOIpyHTyBaHHS BHOOpY
HanpsaMKiB J1abopaTopHOi A1arHOCTUKYU MATOJNOTIYHOTO CTaHY JIFOJUHU
Ta OIiHKH e(PeKTUBHOCTI JIIKYBAHHS.

*  BOJIOJITH HABUYKAMH y3arajbHEHHs OTPHMaHUX 3HaHb.

Knrouosi ciioBa

AKTHBOBaHi KHCHeBI MeTaboJiTH, NATONOTIYHWE Ipoliec, HeoIUIasis,
HyKpoBHii niaber, MeTaboiuHMi CUHIpPOM, eHredanonaTis, alKorojbHa
3aJIeJKHICTh

DopmaTt Kypcy OyHuit
[IpoBeneHHs NEKIlif, MPAKTHUHUX 3aHATh Ta KOHCYNbTAIIl Al KPaloro
PO3YMIHHS TEM
Temu Hagepneno y Tabu1. 1
IligcymMKoBHiT KOHTPOJIb, | 3aJIiK y KiHIi cEMECTPY
dhopma
IIpepexBizuTu Jlnst BUBYEHHS Kypcy CTyJAeHTH MoTpeOyroTh 0a30BHX 3HAHB 3 XiMil

Gioopramiunoi, GioxiMii, TeHETHKH, MOJEKyIspHOl Giojorii, dizionorii
JIFOJIMHY 1 TBApUH

Hagp4gaaeHi MeTOIE TA
TeXHIKH, AKi OyayTh
BHKOPHCTOBYBATHCH ITi/1
Yac BUKJIAJAHHS KYpCY

Jlexuii, npe3enTaris (LocTpaiis, JeMOHCTpALisT), PO3MOBiIi, MOSCHEHHS,
pO3B’A3yBaHHS BIpaB i 3amad, AucKycis. BuxopucranHs BebG-pecypciB
UL TUcTaHIifiHoro HapdaHHs (1iardopmu Moodle, Zoom ta Microsoft
Teams).

Heo6xigne 00 1agHanug

[TepconaapHHMi KOMIT'IOTEp, 3aralbHOBKHBAHI KOMITIOTEPHI IIPOrpamMHu i
omnepaniiHi CHCTeMH, MYJIbTUMENIHHUI IPOEKTOP

Kpurepii oninoBanns
(0KpeMo 1151 KOKHOTO
BH/IY HABYAJIbHOT
AiSIbHOCTI)

K010, bamu
MOJYJIBHHX

OuintoBanHAs  mpoBoauThes 3a  100-GampHoro
HApaxoBYIOTbCS 32  pe3yipraraMd 2  ITHCHhMOBHX
koHTpoasHEX pobiT (MKP) Ta mpakTHYHHX 3aHATE.
Koxna MKP Brirogae TecToBi 3aBIaHHs, AKi OI[IHIOIOTHCS MAKCHMAJILHO
o 40 6auiB (40 TecToBHX 3aBAaHb 10 1 Hay 3a KOKHE).

bamu 3a mpakTH4HI 3aHATTA BHCTABISIOTHCS 3@  pe3ylbTaraMu
HOPEACTABICHHS] HAyKOBOI JIOHOBiJl (OLIHIOETHCSI MAaKCHMAlbHO Y
20 6amiB, 3 HuX — 10 GamiB — gomosigs; 10 Oamis — Bigmoixi Ha
3aNMTaHHA, Y9acTh Y JUCKYCIT).

3aniK CTYIEHT OTPUMYE Ha IMACTaBl pe3y/IbTaTiB BUKOHAHHS HUM YCIX
nepeadaueHux BU/IIB poOiT BIPOLOBK CEMECTPY.

Axagemiuna qoopouecHicrs. JoTpuMaHHs aka/ieMidyHol 100poYeCcHOCTI
37100yBayaMyd BHINOI OCBITH Iiepejadadae CaMOCTiHHE BHKOHAHHS
HaBYAILHUX 3aBJaHb, 3aBJaHb IIOTOYHOTO KOHTPOJIIO pe3yIbTaTiB
HABYAHHS, [MOCHJIAHHA Ha JpKepena iHQopmalii y pa3i BUKOPHCTAHHS
imei, po3pobOK, BimOMOCTeElW; HamaHHS JOCTOBIpHOI iH(opmanii mpo
pe3yJbTaTi HAaBYAIBHOI JiSUIBHOCTI, BUKOPUCTAHI METOAUKHU JIOCIIIKEHb
i joxepena iHdopmanii. JKomHi ¢GopMH MOpYIIEHHS aKaJeMIdHOL
JT06POYECHOCT] HE TOJIEPYIOTHCSL.

IInTanHs 10 MOXYJIbHHX
KOHTPOJIIB (3amipiB
3HAHB)

1. CuneuianizoBani i HecneniamzoBani, dbepmenTaTHBHI Ta
He(epMEHTAaTHBHI UIISAXW YTBOPEHHS AKTUBHUX (OPM OKCUTEHY
(AD®O) B oprani3mi TBapuH i JIOJUHU.

2. ®i3uko-xiMigHa Xapakrepuctaka ADO.

3. Nox2-NADPH-oxkcugaza — OOMH 3 HaUBaKIUBIIMX OiOJOrIYHHX
reaeparopis ADO.

4. CrpykrypHo-(dyHkiioHanbHi ocobmBocti Nox2-NADPH-oxcuasu.

5. NADPH-okcuaa3za meiitpodiniB i 3axBoproBaHHsi, siki noB’s3adi 3 ii
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nuchynkuiero (XpoHiuHa IpaHyIbOMaro3Ha XBopoba, CHHAPOM

SAPHO).

Vroperas AQO B MiTOXOHAPISX.

Kcantunokcunasa sik joxepeno ADO.

. ADO 5K BTOpUHHI MECEH/IKEPH.

. Yuacte A®DPO y perymsuii merabomizmy Ca®* ta npomecax

dochopuoBaHHs.

10.  Perynsuis nporecis rigponizy gochominigis ADO.

11. Bmms A®O #Ha OQyHKIIOHAIBHAN CTaH TPAHCKPHILIHHUX
(akTopiB Ta eKCIpecio reHiB.

12.  OxwucHroBanbHa  Mou(ikaiis  OKpeMUX  aMiIHOKHCJIOTHMX
3aIMINKIB ~ OUIKIB  (3&IMINKM  apOMaTHYHHX, amipaTHUHHX Ta
CIPKOBMICHHX aMiHOKHCIIOT).

13.  ®epmeHTaTHBHHA 1 HedepMEHTAaTHBHI [UIIXH YTBOPEHHA
MOHOOKCHY a30Ty. Lluxi okcuny azoty.

14.  Crpykrypa NO-cuHTa31.

15.  Xapakrepuctuka izopopm NO-cHHTA3H.

16.  IlpuAnmmm  peryismii KOHCTHTYTHBHHX Ta  1HIyNHUOeIbHOI
i3ohopm NO-cuHTa3HM.

17. PozunnHa ryaninaTiukiasa sk 6ionoriyHa MilmmeHb OKCHIY a30Ty.
I M®-3anexui # ul M®-ge3anexsi Mexanismu ail NO.

18.  HirpyBanHs OinKiB.

19.  Hirpo3umoBanns GiIKiB.

20.  BHYTpINIHBOKIITHHHI MIIICHI MOHOOKCH]LY a30Ty.

21.  Ponb NO y po3BuTKY i nonepepkeHHi TucyHKIIT eHI0TENIIO.

22.  Pouab okcumy a30Ty B peryisiii GyHKIIH HEPBOBOI CHCTEMH.

0 %0 N o

23.  HedepmenTatusHi BO1O- 1 )KUPOPO3UHHHI AHTHOKCUAAHTH.

24. DepMEHTATUBHI AHTHOKCHIAHTH: YOTHPH IiHIl 3axXWCTy BiJ
OKHCHOTO CTpecy.

25.  Ilepoxcupemokcunu: kiacudikaniss i MeXaHi3M 3alyyeHHs Y
B1JIHOBJICHHS IIEPOKCHIY T'iIpOTEHY.

26.  ®epmentu Il minHii aHTHOKCHIAHTHOIO 3axXHCTy: IIIAXH

B1JIHOBJICHHS OpraHigHHX T'ipOIEPOKCHIIB.

27.  T'myratioH: CTpyKTYpa, peaokc-popmu, Oiooriune 3HaYeHHS.

28.  I'myrarionsasiexwi (dbepmeHTU: TIyTaTiOHTIEPOKCH1a3a,
riayTarioHTpaHcdepasa, NIyTaTioHpeayKTasa.

29.  Peueniiis i BHYTPIIIHBOKIITHHHI MEXaHi3MU JIii IHCYTIHY.

30. T IOKOTOKCHYHICTH 1 JIMOTOKCHYHICTH Yy JECTPyKIii PB-KmiTuH
MNUTYHKOBOT 3aJ1031
31.  AyToiMyHHa JecTPYKIIis B-KIITHH ITiAILTYHKOBOI 3aJI1034.

32.  MiroxouapiajabHa JUCHYHKILS IPH IYKPOBOMY JiabeTi.
33.  Crpec EIIP.

34.  BioximiuHi MeXaHi3MH BHHHUKHEHHS OKCHIATHBHO- HITPATHBHOTO
CTpecy 3a YMOB IIYKpOBOTI'O AiabeTy mepiioro TUILy.
35. Ponp axktuBHHX (OpM OKCHUIE€HY Y IporpecyBaHHI AUCOYHKIIT

1 AMUTYHKOBOT 3aJT03H.

36.  Pous amonro3y y maToresesi ykposoro aiabery 1—oro tumy.

37.  Pone supepuoro (axropa NF-kf3 y narorenesi iykposoro miabery
1 Tuny.

38.  Poub KiHIEBHX OPOAYKTiB IiIiKamii OiKiB Ta IXHIX pEeLEeNnTOpiB y
PO3BUTKY YCKIaIHEHb IIyKPOBOTO jiabery

39.  Monekysipai MeXaHi3MH PO3BUTKY 1HCYJIIHOPE3UCTEHTHOCTI.

40.  Jlucmimigemiss Ta aGmoMiHaJdbHE OXHPIHHA y IIaTOreHesi
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MeTaboIIgHOIO CHHPOMY.

41.  MiTtoxonapianbHa JUCQYHKIISA y IaToreHe3i MeTabOJIYHOIO
CHHIPOMY.

42. MeTtabomiuHui CHHIPOM Ta aIHITOIUTOKIHH.

43,  AnuMnoHeKTHH sK GioMapkep MeTaboYHOTO CHHJIPOMY.

44,  KiacuuHi enireHeTHYHI MEXaHI3MH, MOB'A3aHi 3 1aTo(i310JI0T1€0
MetS (metwmoBanas JJHK ta moaudikarii rictoHis).

45.  wmiPHK B emirenetnusiii peryssiuii npu MetaboigHy CHHPOMI.
46.  EmiremerwmuHi crparerii npodimakTuii Ta JIiKyBaHHI

- MEWHOOUEHOIORHEIPONT . e Lo i
47.  TlopymeHHs peryisinii KIITHHHOIO HUKIIY 1 ATOJIOTIS alloNTo3y
48.  BioxiMiuHi 0COOJIMBOCTI IyXIHHHUX KJIITHH.

49.  ImBasisg TKaHHH Ta MeTacTa3yBaHHS.

50.  ABTOHOMHICTb ITyXJIHHHOT'O POCTY.

51.  Knacucgikariis HeOIIaCTUYHUX 3aXBOPIOBAHb.

52.  Xapakrepucruka J0OPOSKICHHX 1 3IOSKICHUX ITyXJIHH.

53.  KuiHiyHi acrieKTH HeoruIasii.

MonekyspHi MEXaHI3MH PO3BHTKY eHIedaronaTii.

54.  IlopymeHHs remaroeHiedargHoro dap’epy.

55.  Tlopymenns MeraGonizMy HEHpOHIB Ta aCTPOIUTIB.

56.  OKCHOATHBHO-HITPaTMBHHH Ta KapOOHINBHHHI CTpec IpH
HEMpoJiereHepaTHBHUX 3aXBOPIOBAHHSX.

57.  3ananeHHd Ta imeMiuyHe ypaXeHHS MO3KY.

58.  Heomasig Ta iHIOI MeXaHi3MH TTOIIKOPKEHHS MO3KY.

59.  Mertabomi3M eTaHoIy.

60. TI'enerwuHi moJiMop(i3MH NMPH AITKOTONBHIN 3aJI€KHOCTI.

61. Pomnp enireHeTmyHHX MOjMpIKaLilf y PpPO3BUTKY alKOTOJBHOL
3aJ1€)KHOCTI.
OnuryBaHHA AHKETY-OIIIHKY 3 METOIO OIiHIOBAHHS SIKOCTI Kypcy Oyne HajaHo II0
3aBEpIICHHIO KYpCY.
Tabmuns 1
Cxema Kypey “MouieKyIsipHi OCHOBH ITaTOJIOTYHUX TPOLECiB”
Jlonarkosa
®opmMa IisIEHOCTI ITépaTypa/ Tepmin
Twux- Tewma 3ausAThH pecypc JuIst
. Ta 00CAT TOIMH BHKOHAHH
IICHb (mepenik MATaHb) BUKOHAHHSI .
3aB/laHb
(3a noTpebn)
1 AKTHBOBaHI kucHeBi | Jlexmii — 6 rog,
MmeTaboriTu y | mpakr. 3ansaTTs — 2 rog,
PeryJisiTOpHUX Ta | cam. podora — 10 rox
HATOJOTIYHEX TIpOIecax
y KJITHHI
P AHTHOKCHUIAHTHI Jlexmii — 2 rox,
CHCTEMH SIK MOIYJIATOPH | MPAKT. 3aHATTA — 2 TOJI,
peIOKC-CHTHATI3aIi1 cam. pobota - 4 roa
3 | Okeun — | JIexuii — 4 ron,
pPerynsTop  KIITHHHUX | MPaKT. 3aHATTS — 2 TOJ1,
byHKIii cam. pobota - 8 roz




MoekyisapHi
MeXaHi3MH TTaTOTeHe3y
yKpoBoro aiabery ta
HOTO yCKITaHEHD

Jlexnii — 6 rox,
IpPaKT. 3aHATTS — 2 IOJ,
camoctiiina pobora — 12 rox

Mexanizmu
IHCYJTIHOPE3UCTEHTHOCTI
Ta MeTaboJIIHHH

Jlexnii — 4 ro,
MpaKT. 3aHATTA — 2 TOJ,
camocriitna pobora— 10 rox

TeHEeTHYHI acIeKTH
MeTab0I1i3My aJIKOTOJIIO
Ta aJKOTOJIBHOL
3aJIEKHOCTI

CHHJIPOM
MonexkynspHi Jlexuii — 4 rogx,

MeXaH13MHU PO3BUTKY | IPAKT. 3aHSATTS — 2 IO,
ennedaonarii camocriiiHa pobora — 8 rox
MounexyssipHi Ta | Jlekuii — 4 ron,

KIITHHHI MEXaHi3MH | TIPaKT. 3aHATTSI — 2 TOJI,
HEeIUIACTUYHOT camocTiitHa pobora— 10 rox
Tpancopmarii

MonekynsipHo- Jexuii — 2 rox,

MpaKT. 3aHATTS — 2 TOJI,
camocrtiiina po6ota — 10 rox
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