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Koucy.nsraqii ro Kypcy
eia6vnarcTbcfl

KoHcynsrauiT B AeHb rrpoBeAeHHr rexqifi Ta na6oparopHlrx 3aHrrb (ga

ro repeAHboro AoMoBne n icrro).
Cropinna Kypcy http s : //b ioweb. lnu. edu. ua/course/henetyka

IHQopruauiq npo Kypc Kypc pospo6reno raK, ulo6 cryAeHru ua6ynu $axoni 3HaHHr, mi
rpyHTylorbcfl Ha po3yMiHHi saroHovripHocrefi i uexanisvrie cnaAKoBocri ra
NliHrueocri x(I4BI,IX oprauisuin. y rcypci po3rnrAarorbcfl ocHosHi
3aKoHoMipnocri 6y.uoeu i QyHrqioHyaauHr reHie i reuouin, MeroAr.r ix
BnBqeHHfl i rraaHinynrcBaHHt HHMrr 3 Meroro nnpiueHHa [paKTHqHr4x
3aBAaHb. Kypc BKrloqae reoperv.ruuir naarepial y slrrrrAi aercqifi,
BIlKoHaHus la6oparopHnx 3aHflTb, nepe46aqeHe post'tsauns i Br4KoHaHHt

reHerr,rqHr{x 3aAau i nnpan.

Koporrca aHoraqiq
Kypcy

,{ncqunlina <MoneKynflpHa reHerr4Ka) e HopMarHBHoro Ar{cqr4rrniHoro si
cneqialrsocri 162 <BiorexuonoriT ra 6ioinxesepir> p.nfl ocsirHsoT
nporpaMu 1arcanaBpa, flKa BHKnaAa€Tbcfl e 4 cer\aecrpi n o6cqsi 3 xpe4urin
(sa erponeficrxoro Kpe4rarHo-TpancQepHoro CncreMolo ECTS).
flporpavra Hae.{amHoi AncIlunriHu cKJraAaerbcfl 3 TaKr{x grvlicrosux
rvro4ynin:

1. OpraHisaqir reHonais nipycin, nporapiorlrqHrdx i enxapiorr4r{Hr{x
opraHisnrin.
2. EyAona m erccupecir reHie. Monexynrpui rrlexasigrvrn reHerz.{HoT
percorra6inaqii.
3. MiHnusicrr nipycin, nporcapioruqHnx i eaxapiorrrr{Hr.ix oprauisrrain.
llonynrqiitna ra eBonrcqi fi na reHeruKa.

y nepluoMy MoAyni socepeAxeHo yBary sa oco6Jrr,rBocrflx opraHisaqii i
QyHrcrIioHyBaHHr reHoMie nipycin, nporcapiorie i eercapiorin.
Y apy.oMy MoAyli noAaHo cyqacHi yxerenHr npo crpyrffypy i ercnpeciro
reHin, uexauigrtau perynloBaHHr reHHoi erccnpecii, trrJrrxr4 i uexauisN,rr.r
FeHerr,rrrHoT percorra6iHaqil, ocHoBH iHNeHepiT renie i reHoNaie.
y TperboMy rr,ro4yni Bl4BqarcTbcfl MoneKynrpHi rtaexaHisNau N{iHrusocri
xnBl4x oprauisnain, uyrareHe3y i penapaqil, xapaKTepusyerbcr reHerrdqHa
crpyKrypy norylrqifi, Sarctopu if Ausanrinn, a raKolr( FeHerr4r{Hi Naexalrisl,ru
esorroqii NHeoI rpupoAlr.

Mera ra qi.ni Kypcy Mera HaBqanbnoi Aucuunliutt "Morexy nflpHa reHerr,rKa" - o3H afiovtutu



Jlireparypa Arq
BHBrreHHfl Ar{cuuulinu

cryAenrie is ocHoBHt4MH MoneKynflpHLrMV MexaHisNaaNara cna4roeocri i
rrliHrueocri )KHBI4x oprauisnaie, si crpyrcrypHoro oprauisaqiero Ta

QyHrqioHyBaHHtM reHoMis eipycin, nporapiorr4qHr4x i eerapiorlrrrHr4x
opranisnrin; s rorircoro po3BI,ITKy reHeruqHoro nisHaHHs Ha MoJreKynflpHoMy
pinni opranisaqii i OyHxlliouynauur reHolais )r(r{Brrx opraHisnain sia
igeHruQircaqii i ennqeHHq renie Ao pospo6xu i sacrocyBaHHfl nreroAie
nraHinynloBaHHt reHaMI,I i resonaaMr4 B KoHcrpyrcsaHHi i celexqii poclun,
TBapIlH i nrirpoopranisnriB; HaBqHTr4 cryAenrie 3acrocoByBarr4 ua nparcruqi
reHerz.IHi 3HaHHt, sIvIirH cKJIacrI4 nporpaMy MoneKynrpHo-reHerr4r{Horo
AocriAxeHHr i nnOparri MeroAr,r fioro [poBeAeHHr.
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Tprearicrr Kypcy OAuu ceMecrp.

O6cqr Kypcy 90 roAran, 3 flKHx 64 rorum{ ayAr4TopHr4x 3aHrrb, 3 Hr{x 32 rop.uvla reruifi,
32 roIturru ta6oparopHr4x 3aHtrb ra26 roAHH canaocrifiHoi po6oru.

OvinynaHi pery.nbraru
HABqAHHfl

Kypc crprMoB aunit Ha Qopnrynannr y cryAeHrin raKI,IX garaJlbHt4x i

$axonnx KoMrrereHrsocrefi :

3K0l. 3Aarnicrb 3acrocoByBarl,I 3HaHHfl y rIpaKTI{qHIdx craryaqirx.
3K02. 3AarHicrb Ao rrr{cbMoBol ra yuroi rcovrynircaqii yxpaiscsroro MoBoro

(npoQeci fi noro crpnMyBaHnr).
3K04. HaeuqKr.,r Br,rKopr{craHHr iuQopnraqifinux i rcouynircaqifinux
rexsororifi.
3K05. 3AarHicrb BqHTncs i osonoAisatn cyqacHuMl,I 3HaHHtMIi.
OK2. 3AarHicrb BnKopncroByBarr4 rpyHroeHi gHaHHr 3 xirr,rii ra 6ionorii e

o6crsi, neo6xi4nortry g^nn AoctrHeHHt iHtur,tx perynrrarin oceirHroi
nporpaMr.{.
OK4. 3AarHicrr npaqroBarr,r 3 6ionoriqHnur areHTaMr,r,

BrlKopucroByBaH:aula y 6iorexHororiqHux rpoqecax (rr,rircpoopraHisluu,

rpu6u, pocnr4Hr{, TBapHHu, yipycu, orpenai TxHi xorvrnoHeuru).
OK5. 3AarHicrr gAificHroBarn eKcnepuuenrarusi AocniANeHHr 3

BAocKoHaJreHHr 6ionori.rHrax aneHtie, y roMy qHcri Br4KJIHKarr4 sr\aiHlt y
crpyxrypi cnaAKoBoro arapary ra QyHrcrlioHarusifi axrnsHocri
6ionoriqnux areHrie.
OKl6. 3AarHicrs Br,rKopr{croByBarr,r 6asu AaHr4x rpo reHoMLr xr.rBrrx
opraHisruin, ixni nporeoMr{, TpaHcKprrrrroMr,r rorrlo rpu uaHynaHHi,
npoBeAessi ra o nuru i gaqii 6iorexnorori.{ Hrrx Aocni4xe ur-
OKl7. 3Aaruicru nnaHyBarn i npono1r4rvr AocniAn 3 KoHcrpyroBaHHr i
Br4BqeHHfl TpaHcreHHr4x opranisrrain 3a AonoMororo rr,teroAie rcnirnnnoT i
reHernqnoi inNeuepil, auanisynaru ixni pe3ynbrarr,r, a raKox
orpaqboByBarn cnoco6u BhKopr,rcraHHr rpaHcreHHr,rx opraHisnain y
6iorexnororiqx.
Y npoqeci eus.reHHr Arrcqunrisu Aocrrarorbcr mri nporpanaHi pesynsrarin
HABTTAHH':

nP 10. Brvrirn npoBoAr4rr4 eKcnepuuenrarsui AocniANeHHr 3 Meroro
BH3HaqeHHt B[nHBy $isnxo-xirvriqnr,rx ra 6iororiqunx Sarcropis



3oBHlrrrHbofo cepeAoBrrrrla Ha xHTreAlrJrbHlcTb KJilTrrH )KHBlrx opraHl3MlB.
I|IP11. Brrairer sAificHroBarv 6asoei reHeruqHi ra qHronoriqHi AocniANeHHr 3
BAocKoHaJreHHr i nileuuleHHr 6iocnHrerH.{HoT 3AarHocri 6ionori.{Hr,rx
arenrie 3 ypaxyBaHHrM npnHqnnin 6io6e:nercH, 6iosaxHcry ra 6ioerHrcH
(iH4yrcoaalnui't MyrareHe3 3 BHKopucraHHrM QisnuHux i xir'ai.rFrr,rx

MyrareHHnx Qarcropin, eia6ip ra HaKonr4qeHHr ayKcorpo$nrax uyraudn,
rrep eHeceHHr re Herut{ Hoi i nQ oprraaqii ro qo).
tIP24. Bvrirr.r Kopr,rcryBrtucfl, 6asatru 1aHvrx, B rKr4x s6epiraerbcfl
iuQopvraqir rpo reHoMI{ )r(r{Bux opraui:ruin, ixni nporeoMr,r,
TpaHcKpr,rrrroMr,r rorrlo npu nlaHyrauHi, npone4euui Ta onruuisaqii
6iorexnororiqHnx AocniAxeHb. 

-nP25. Brvril,r nnaHyBarn i npoeo Lvrrvt AocniAu 3 KoHcrpyroBaHH.fl i
BHBqeHHt rpaHcreHHllx opraHisrr,rie 3a AorroMonoro NaeroAie rcnirHnsoi i
reHeru.{HoT iHxeuepil, aualisyearu ixni pe3ynbrarr,r, a raKox
onpallboByBarn cnoco6u BHKopHcraHHfl TpaHcreHHr,rx opraHisrvrie y
6iorexnororirx.
llicnq 3aBeprxeHHr rlboro Kypcy cryAeHr 6yae:
3HATH:

ocHoB14 MoneKynpHo-reHerHqHoro aHanisy uircpoopraHigNaie, pocJurH i
rBapHH, MeroAH i4eHrnQircaqii reHie i eueqeHHr 6yaoeu, SyHxqioHyuaHHr
feHerHqHofo arapary nipycin, nporcapiorie i enxapiorin, a raKox
naaninynloBaHHt reHaMI,I i resouav,w; 6yloey i 3aKoHoMipnocri erccnpecil
reHon4ie )I(I4BI,IX opraHisrr,rin; cnoco6n orpr,rMaHHfl i eus.{eHns uyrarnin
)I(I4BHX opraHisl,tin; saroHonripuocri reuern.rHoi peronr6iuaqiT, reHerlrrrHux
npoqecin y nonylrqixx xI,IBI4x opraHisuin, a raKox reHeruqHi ocHonu
eeorroqifi uoro rpoqecy.
sMirn:
rrnaHyBaru i nponoAr,rrtr MoneKynrpHo-feHerrz.{Hi AocniAxeHHq 3

pocnr{HaMfi, TBapr,rHaMr,r i rraircpoopranisvraMk\ a raKox onncynarz i
aHanisynarn ix p$ynbraru; cKna 1arv cxeMu reHerr4r{Horo KoHcrpyroBaHHt
i cenexqii NVeIax oprauisuin; orpnrr,ryBarv i aHanisyBarv MyraHru eipycin,
nporcapiorie i eercapiorie, eurcopllcroByBaru ix Ha rrpaKTraqi; posn'nzysaru
saAaqi 3 MoneKynrpHoi reHerr,rKn.

K.nrcqoei crona CnaAxosicrr, uiurunicrr, reHeruqHHfi aHaris, eHoM, reH, xpoMocoMq,
nayraqil, no nynrqii, pexorr,r6iuaqir, penapaqi.a, exc npecis reHi e.

o Oqnrafi.
flpoee4euur lexqifi, la6oparopHux po6ir ra KoHcynrrarlil 4m Kparqoro
3acBoeHHq TeM.

Teruu
Iligcyvrxoeufi

KoHTpoJn, Oopua
Icnur e rciuqi ceMecrpy, ycuuir.

IlpepercnigHrn ,,{m nunqeHHfl Kypcy cryAeHrLI norpe6yrorr 6asogvx 3HaHb 3 Ar4crlunniH
<Eionorit pocnuH i rpn6in>, <Biororis rBapHH), <Maren,taraqsi MeroAH B

6iorexnolorii>, <Bioxivrir>, <Mircpo6iororiq 3 ocHoBaMv nipyconorii>,
<Klitusna 6iolorir>, <<3aralrHa reHerHKaD Aocrarsix Anfl cnpui,rurtn1-
rcareropiaJrbHoro anapary .

HaeqailrHi rrrero iln ra
rexsircu, arci 6yayrr

BH Kopr{croByBaru cq niA

flpesenraqil, rercqii, pose'rsorc 3alaq, cKnaAaHHr i sanucaHHr cxeM
reHerr4r{ HHX eKc nepuue Hri n.



qac Br{KJraAaHHfl Kypcy
Heo6xiaue oblaAHaHHfl flepcoHarrcsuit KoMn'o ap, 3araJrbHoeNraeaHi KoMn'totepni [porpaMl,I i

oneparlifiui cucreMI,I, npoeKTop.

Kpurepii oIIiHrcsaHHq
(onpeuo Aflq Kor(Horo

B,HAY Han.laflrHoi
qin.nurocri)

OqinrcsaHHr rrpoBoAr{Tbc s sa 100-6arrrno}o IxKanorc. Ealu HapaxoBylorbct
3a HacryrrHr,rM cniseiAHo[IeHHtM :

. la6oparopni/canaocrifiHi Torrlo: 30% ceMecrpoeoi otrinxpt: BLIKoHaHHfl i
3axprcr na6oparopHrlx po6ir 20 6alin; posn'asyBaHH.l 3aAarr 3

MoneKyn.rpnoi reHerurcu - 5 6anin; roHrpomui orrlryBaHHq - 5 6alin;
MaKcraMaJrbHa rinsrcicrs 6anis 30;
. KoHTpomHi sarraipn (uoAyli): 20o/o ceMecrposol oqiHrr,r; MoAyJIb I :

niAuoeiAs Ha reoperllqHe nutaHnq - 5 6arin, 3aAar{a 3 MoneKynflpHolo

reHerr,rKu - 5 6anin; MoAynb 2: si.(noeiAr Ha reoperl,Ir{He nuraHnq - 5

6alin, saryaqa 3 MoneKynflpHoro reHerr,rKu - 5 6aniy; MaKcI,IMaJIbHa rimricrr
6atljY 20;
. icnnr: 50% ceMecrpoeol orliHrcn: 3 reoperr4qHnx nprraHHr no l0 6aain (30

6anin), 3aAatra 3 MoneKynflpHoro reHerr,rKr4 20 6anie. MarccuvraJrbHa

rcimrcicrr 6anis 50.
llilcynmoBa MaKcnMaJrbHa rcinsricrr 6anis I 00.

flnraHHfl Ao eK3aMeHy l. flpe4vrer i ocHosHi rueroAn MoneKynrpnol reHerr4Kr4. llisHasamne i
rrpaKTnqHe 3HaqeHHfl MoJreKynrpHol reser vnla.

2. OcHoeHi erann po3Br4TKy MoneKynrpnol reHerr4Kr4.

3 . OcnoeHi xapaKTep vcrvrKkr oprauisaqii renorraa. feHouirca.

4. ,{orasu reHerr4rrHol poni HyrreinoBr{x KrrcJror.

5. OcHosHi MoneKynrpHi MeroAr{ Br{BqeHHr crpyrcypr{ reHoMa:

KJIoHyBanru i ceKBeHyBaHH.rr 4HK, noriuepa3na naHrlrorona pearqir.
6. Posnripu i crpyrctypHi KoMnoHeHTlr reHonrin eipycin, nponapiornuurlx ra

enrcapioruqHr,rx opraHisrvr i u.

7 . Hyxneoi4 6arcrepifi. Oprauigaqiq xpoMoconasoi AHK y Hyrneoi4i.
Kinrrcicru, Qoprvra i posnripra xpoMocoM npoKapiorie.

8. OpraHisaqir renin y xpoMocoMax nporapiorin.
9. llocriAoeHocri reHoMa nporapiorin, u1o rroBroprororbcr. Oueponu

reHie pPHK. CRISPR-Cas uo4yni 6ar<repifi.

I 0. Mo6inrui reHerr4r{ Hi eleuesrn darcrepi fi : nnasui4r'r, I S-ererrae HTvr,

TpaHcno3oHu, reuHi Kacern ra iHrerpoHn, iurerparueHi i rcoH'rcra'rueHi

erreMeHrtt (ICE).

I l. OurosHi oco6rueocri oprani:aqiT reHonaie 6aroepio$arin.
12. PHK-reHoMr4 6arrepioQarie. Xurresufi qurl 6arrepioQara MS2.

13. ){tnrresnfi qnxl i 6y4ona reHoMa 6arcrepioQara nsvr6Aa.

14. OyHrqionyeaHHs reHie 6arrepioQara txrr11a npu fioro liruuuonay
po3Br{rKy n rcriruHi i posu{TKy rro rrrJrflxy nisorenigaqii.

15. Biaryvrrr, KoH'roraqiT. [ocria A. Jle4ep6epra i E. Tefirynaa.

16. CrareBa nonrpHicrr y E.coli. Xaparrepprcrvnapisnnx runis
KoH'roraqifiHrax cxpeqyBaHb B E.coli.

17. BsaeNaoAiq F-Qarcropa ra xpoMocovru E.coli. F'- Qarropu. Cercc4yxrliq.

18. flo6yAoBa rirrqenoi reHernquoi Kaprlr E. coli.



19. Bnropr{craHHr KoH'roraqii ans KapryBaHHt re is i reHerl4t{Horo

KoHcrpytoBaHHt 6axrepifi .

20. Biaxpv'rcn rpaHcAyrcqii. Aocnia [. Jleaep6epra i H. I-[uHAepa.

21. A6oprHBHa, Hecneur4QivHa (sararrHa) i cneqH$iuHa rpaHcAyrrliq.

BzropucraHHr rpaHcAyrcuii e reHerrlqHoMy a arisi ra KoHcrpyrcnaHui

6arrepifi.
22 . KourrereHrHicrr rcrirn H 6arcrepi fi . lleperBop eHHr IHK, flKa 3yMoBnroe

reHerprrrHy rpancQopnaaqiro, n xrirr,tui - pequ ieHri.

23 . Burcop r4 craH Hr rpancS op rraaqii Anfl reHerr4r{ Horo KapryBaH Hfl, Ta

KoHcrpyroBaHHr utandis.

24. KorutrroHeHTrl reHoMa eexapiotlrr{Hr4x opranis is.

25. Xinaiqnufi cKnaA i crpyrrypa xpoMarkrHy. PieHi rrpocroposoi

op rauisaqii xp orr,rarr4Hy.

26 . tlo lireus i xpoM ocorra ra. I{uroro riq Hi Kaprn xpo MocoM .

27 . fiosropeHHr HyKneorvtAHVX nocriAoeHocrefi reHoMax enrapiorin.

CarerirHa [HK.
28. fenn pPHK, IPHK, MaJrux rAepHux i r4eprlen x PHK, rr,rixpoPHK,

AoBrr,rx HeKoAyBaJrbHr,rx PHK. @yuxqii qnx PHK.
29.lesu enrcapiorin, axi KoAylorb 6irxu. PoAnuu reHie. fesu ricronis.

PoAnsa uo6iHosHx FeHis rrohnHvt.

30. fenonan uiroxon4pifi i xnoponracris.
3 I . TpaHcno3oHl4 eerapiorie : Ac/Ds-eJreMeHrr4 KyKyp y pLsv, P-eleueHru

aposo S i Jur, Tp aHc rro3o H r4 poAr.rHr4 poAr{H H ITm.

32 . P erporpaHcrro3o Hkt i perp oreHn eB Kap i ori e.

33. Bipycll 3 oAHoHrIrKoBoro ninifiHoro PHK (s <nosr.rrr,rBHnM)> reuouou).
Eygona reHonaie KopoHaBipycin.

34. Bipycu 3 oAHoHHTKoBorc HecerMeHToBaHoro i errraeHToBaHoro ninifiHoro
PHK (s <HerarHBHr.rM)) reHoMoM). Eyaoea reHoMa eipycy rpuny.

35. Bipycn 3 oAHoHHrKoBorc ninifiHoro PHK i AeoHrarKoBoro ,{HK rx
npovriNHr{M rrpoAyKroM penliraqii reuoua. ByAoea renoMis
perponipycin.

36. Bipycr4 3 ABoHHrKoBoro [HK. EyAona reHoMie a4eHonipycin.

37.Bipycr,r 3 oAHoHHrKoBoro nisifiHoro i rcirlrreeo AHK.
38. Eeoruoqis yflBneHb npo reH. Teopir reHa T. MopraHa.

3 9. Korur uneMeHrarli fi H r.rfi aH ar i s rtlyraHri n. Kp nrep iT anenisnay

IgenruQiraqiq reHa.

40. Po6orn C. BeHsepa 3 Br,rBqeHHfl roHKoi crpyr<r H reHa Ha npnrla4i
noKycy rII 6arcrepioQara T4.

41. KoHrlenqis <OAun reH - oAr4H QepueHr>. Po6oru A. EiataraE.
Tefiryvra.

42. Koiriueapuicrb FeHa i fioro 6irrcosoro rpoAyrcry. Po6orrE 9. -flHoscrrci s

ananisy vryraqifi reHa rpnnro$aHcr,rHr€t3u E. coli.
43. lorca3r{ rpr4rrnersocri reHeruqHoro KoAy. Aocniau O. Kpirca ra C.



BpeHnepa.

44. PosuzQpynanHr reHerr4rrHoro r<oAy.

45 . Bmcrusocri reHerr,rqHoro xoAy.
46. PHK-nolirr,rep asu i npoMoropr4 rrpoKapiorin.
47 . PeryJIroBaHHt eKcrpecii renis npoxapiorr'qHux opranisrrain.
4 8. PHK-nonirvrep asu i rrpoM oropr4 eBKapioris.
49. PeryJIIoBaHH{ eKcrlpecii renis enxapio ktrrHrrx opraHisrvrin.
50. Tznz MiHrzsocri. HecrraAKoBa (uoazQiraqifiHa) MiHnraeicrr.
51 . ocuosui oco6rusocri nao4zsir<arlift. Hopnra pearqii reHorr4rry.
52. Kmcra$ixarlir uyraqifi .

53. Mer ogttr BLrflBJreHHfl nryraqifi.
54. Xporr,rocouui a6epaqii.
55. ouronHi uexaHisNaz Br4HrlKHeHHr croHTaHHrrx uyraqift.
56. lIourKoAXeHHr lHK i Nryrarlii, rri nux urani ionisyrcrrr4M

nunpovriHroBaHH.f,M.

57. floruKonxeHHr lHK i uyraqii, rxi nzx uraHi ynrrpaSioreroguM
nznpouiHroBaHHrM.

58. MexaHisNala MyrareHnoi aii xinri.ruzx perroBr4n, rri anximogr [HK.
59. MexaHisNaz MyrareHnoi aii asorzcroi r4cnorr4 i auaroris a3orracrLrx

ocHoB.

60. MexaHisraz MyrareHnoi aii MyrareHis rosKiJrJrr.
6 I . @oropeaKrr4sarliq.

62 . Excuusiftrua p eraparl is asorucrr4x o cHoB i HyxneorzAis.
6 3 . Peuap auis roMt4JrKoBo crapeHr{x HyKneorzAis.
64. llocrpeuirarzBHa peKo'rdi'arlift Ha penapaqia.
65. Sos-penapaqir.
66. fpyura reHin, mi r<oHrponrcrorb oHToreHe3 )Kr4Bt4x opranis1,ris.

foMeoskrcni reun.
67 . Opranisauiq i excnpe cis Hox-reHie aposoSinu.
68. 3axoHouipHocri perynsqii eKcrpecii renis y xo4i oHroreHe3y.
6 9. MoneKyn-f,pHo-reHeTr4.rui NaeroAr,r BraBrreHH, regeTr4r{Horo

nonil,rop0isnry nouyn,aqifi .

7 0. MoneKyn-rrpH o -reHerr4 q'i uexauis^az esorrouii.
71 . BraxopprcraHg fl raHux MoneKynflpHo-reHerr4r{Horo asari3y y

TEXHOJIOTiqX :6EPCNEHH' |EHOQOUAY KYNbTYPHI4X TA AI4KLIX QOP'Ur
pocnrlH i rnapzH.

I'rr. 
3asAaHHt reHerI,I'IHoi inNenepii. Ocnosni eranr4 eKcrrepuueurin y

| .-ysi reHeruquoi iHNenepii.
73 . MeroAI'I KoHcrpyIoBaH Hfl ra cenercuii pexou6iHaurHr4x MoneKyn AHK.
7 4 . Cno co 6u orp LrMaHHfl i nraropucraHH.fl TpaHcreHHr4x oprauisnrin.
7 5 . XapaKrepr4 cr v*a cvcreM peraryBaHHq reHo^ais.
7 6. MeroAr4 MoneKynflpHoi reseu,rKz nro.4 LrHLr.

77 . ocruonni xapaKrepr4crkrKr4 opranisaqii reHoMa nroAr4Hr..



78. Xponrocouni ra reusi xnopo6n nnlr4Hr4, ixHi rrpvrqkrHkr i rrlerogu

4iaruocu4nkr. f euua repanix.

OnurynaHHfl AHxery-oqinxy 3 Meroro oqiurcnauHr qxocri ypcy 6yar HaAaHo rro
3aBepr[eHHro Kypcy.

Tadnnuq I
Cxeua Kypcy <<MolemyJrflpHa reHernKD)

TUN-
AeHb

Teua 3aHqrb
(nepenir nraraHr)

Ooprr,ra Aislrnocri
ra o6cqr ronvH

lo4arrona nireparrypa I
pecypc AJUr BLTKoHaHHt

3aBAaHb (sa norpe6u)

Tepnain
BI4KOHAHHf,

Mo4ynr 1

1 llpe4nrer, ocnonni
erarrrr posnurxy i
3HaqeHHg

MoneKynapHoI
|EHETI4KI4.

Ilexuii - 2 ro[.,
cauocriftua po6ora 2
|O,II. 1 rraxAeur

)? OcuosHi
xapaKTepr4cTr,rKr{

opraHi:aqii reuovra
ra ueroAu iT

BPIBIICHH'.

Jlexuii - 4 roA.,
ra6opar. 3aHrrrr - 4 roA.,
cauocrifiua po6ora - 2 ror, I ruNAesr

4 Opranis auis, renouin
uporapiorr{rrnr,rx
opranisvrin.

Jlexqii - 2 rog,
na6opar. 3aH-rrrr.rr - 2 rog,
cauocriftna po6ora 2. ro1

I ruxAenr

5 Opranisarliq resouin
nipycin nporapioris.

Jler<qii - 2 ro[,,
na6opar . 3alflrrfl - 2 rog,
carvrocrifiHa po6or a - 2 ro

1 ruNAesr

6 Opranisauis resouin
enxapiorprrrHltx
opraHisN,rin.

Jlercuii - 2 ro4,,

ra6opar. 3aHflTrr - 4 roA,
canrocrifiua po6ora - 2 ro6

I rzNnenr

7 OpraHis a\is. reHonais
nipycin enr<apiorin.

Jlexqii - 2 ron,
na6op. 3aH.f,rrs - 2 ror,,
canrocriftua po6ora - 2 ron

I rIaxAeHl

Moaynr 2

8,9 Teopir reHa. JIeKrIii - 4 roA.,
na6opar. 3aHqrrr - 4 roA.,
cauocriftua po6ora 4. roA.

2 ruxle^i

10 Crpyr<rypara
eKcrrpeciq reHie.

Jlerqii - 2 rog.,
na6opar. 3aHflrrfl - 2 ro1.,
canaocriftna po6ora - 2 ror*

1 ruNnenr

11, 12 lUr.f,xra reseruquoi
pexou6inaqii y
npoxapiorie ra
niPYcis.

Jlexqii - 4 roA.,
na6opar. 3aH.f,rrr - 4 ro4.,
cauocrifina po6ora - 2 roa. 2 ruxni

13 MoauSir<aqifina i
rr,ryraqifina
MiHrusicrr. Meroau

Jleruii - 2 ror.,
na6opar. 3aHqrr.f, - 2 ro[,.,
cauocriftna po6ora - 2 rot.

1 ruxnesr



BTIBqEHH'

Minrr,rsocti.
t4 MexaHislun

CNOHTAHHOTO TA

in4yroaaHoro
MyTareHe3y.

JIerqiT - 2 rog,
na6opar . gaHflTtfl - 2 ror,.,
caurocrifina po6o'ra - 2 ro4.

I ruxAesr

l5 Penapaqir [HK. Jlercqii -2 roL,
la6opar. 3aHflrrr -2 rog.,
cauocrifiHa po6ora - 2 roI..

I rnxAesr

t6 feHerra.rHi
MexaHislaIa

esorroqii.

JIerqiI -2 rop,.,

na6opar. 3aHflrrfl -2 roy.,
caprocrifiua po6ora - 2 roI.

I rnxAens

Anrop

"floto4xeno!'
f orosa MeroAr,rqHoi pa4u
6ionoriqHoro Qarynrrery

OHqAPEHKO
2025 p.

fapaHr OHII
rcrop OEAOPEHKO

2025 p.

Bircrop OEAOPEHKO

l0


