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Mporpama HaB4Ya/IbHOI AUCLUNNIHU
1. Onuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

lMpoepamy Has4vansHoi ducyunaiHu TEHETUKA cknadeHo 8i0nosioHo 0o oceimHbo-rpogeciliHoi
npoepamu nidecomosku biomexHonoeii cneyianbHocmi 162 — biomexHonoezii  ma 6ioiHxeHepis
0c8imHb020 pisHA bakanasp.

Has4yanbHa ducyunaiHa Hanexcums 00 YUKy ripogpeciliHoi nidecomosku

lpedmem Has4yanbHoi AucyunaiHu - GyHOaMeHManbHi  30KOHU  YCNAaOKYyB8AHHS,
30KOHOMIPHOCMIi MiHAUBOCMI MA MOAEKYAAPHI MexaHi3amu ¢pyHOameHmanbHuUX 6iono2iYHUX AsuUW,

Aucyunnina  ,leHemuka” npu3sHayeHa o03Halomumu cmydeHmie 3 hyHOAMeHManbHUMU
30KOHAMU  yCriaOKy8aHHA, 3AKOHOMIPHOCMAMU MIHAUBOCMI mMa MOAEKYAAPHUMU MexaHismamu
pyHOameHmanbHux 6ionoziyHux sAsuw,. OCBOEHHA 702iKU 2eHemMu4YHo20 aHanidy HeobxioHo 014
8UBYEHHA 2eHEMUKU OKpeMux 8U0di8, ceneKyii CinbCbKo20Ccnoo0apCcbKUX Kyabmyp pPOCAUH, MOpPi0 MBAapuUH,
wmamie NpPOMUCIOBUX MIKPOOP2aHi3Mie ma 07 CMBOPEHHA O0pP2aHi3Mie 3 MesHUMU 2eHomunamu.
JucyunniHa 8u3HaA4Yae meopemuyHi ocHosu bGiomexHosnoeii i 3ab6e3nevyye hopmysaHHA HeobXiOHUX
KomnemeHmHocmeli y 8idnogsioHocmi 0o cmaHdapmy BO cneuianbHocmi biomexHonoeii ma
bioiHxceHepis oceimHb0o20 pisHA bakanasp.

3azanbHi KOMNemeHmHocmi

3K 01 - 30amHicmb 3acmocosysamu 3HAHHA Y MPAKMUYHUX cUumyauiax
3K 05 30amHicmb s4umucs i 080s100i8aMu Cy4acHUMU 3HAGHHAMU
daxosi KomnemeHmHocmi

®K 5. 30amnicme 30ilicHro8amu eKcriepumeHmasnoHi 00CniO#eHHA 3 B0O0CKOHA/EHHSA
bionoziyHUX a@zeHmMis, y MOMy 4Yucai SUKAUKAMU 3MIiHU Yy CMpyKmypi cnadkosozo anapamy ma
yHKUioHanbHIT akmusHocmi biono2iyHUX azeHmie

@K 16. 30amHicmb KOMMAEKCHO aHanidysamu 6ionoeziyHi ma 6iomexHon02iYHi rpoyecu HaA
MOAEKYAAPHOMY MA KAIMUHHOMY PiBHAX

®K 18. 30amHicmb 8uKopucmosysamu 3HOHHA [po Waaxu 6iocuHmesy [paKmu4yHO UiHHUX

memabosnimis 014 800CKOHAs1eHHA BiomexHo102il iX 00epHaHHA

B pe3ynbmami 8uB4YEeHHA HABYAnAbHOI OucyunaiHu 3006ysayi euwoi oceimu maromMo
npodeMoHCcmpysamu makKi NPo2pamHi pe3yabmamu HA8YAHHSA:
MpozpamHi pezynbmamu HA8YAHHA

MPH 7. Bmimu 3acmocosysamu 3HAQHHA CKAA0y ma CMPYyKmMypu KaimuH pi3Hux 6ioso2idyHux
g2eHmi8 0714 BU3HAYEHHA OMMUMA/AbHUX YMO8 Ky/aAbmuey8aHHA ma romeHyiany BUKOPUCMAHHA
00Cnidnty8aHux KaimuH y biomexHonoai.

MPH 11. Bmimu 30ilicHroeamu 6a308i eeHemu4yHi ma yUMOoAo2iYHi O0CAIOHEeHHA 3
B800CKOHAsEHHA | nidsuuweHHa 6iocuHmemu4yHoi 30amHocmi 6iono2iyHUX az2eHmie 3 ypaxy8aHHAM
npuHyunie 6iobesneku, b6iozaxucmy ma 6ioemuku (iHOyKosaHuli mymaeeHe3 3 BGUKOPUCMAHHAM
@i3u4HUX | XiMIYHUX MymaeeHHUX aKkmopis, 8i06ip ma HAKOMUYEHHA AyKCOMpPOo@HUX MymaHmis,
nepeHeceHHA eeHemMUuY4HoI iHghopmayii mouio).



MPH 24. Bmimu aHanizyeamu 6iomexHos102i4Hi npoyecu HA MOAEKYASPHOMY md KaimuHHOMY
piBHAX.

MPH 26. Bmimu sukopucmogyeamu 3HAHHA PO WAAXu 6iocuHmesy npPAKMU4YHO YiHHUX
memabonimie 0519 800CKOHANEHHA BiomexHOo02ill iXx 00epHaHHSA.

2. MNpepekBi3uTH Ta NOCTPEKBI3UTU AUCLMNIHM (MicLe B CTPYKTYPHO-N0riYHiiA cxemi HaBYaHHA 3a
BiANOBiAHOIO OCBITHLOIO NPOrpPamolo)

Has4yanbHa ducyunaiHa «feHemuKka» 3a ceoim 3amicmom 3aliMae 8U3HAYHe micuye 8 nidecomosyi
¢haxisyie 3 biomexHonoaii, 6a3yeMbCA HA 3HAHHAX | HABUYKAX cmydeHmis, 3006ymux NpuU 34CBOEHHI
ducyunnin «bionozia KaimuHu», «bioximia», «Mikpobionozia ma eipyconoezia» ma € meopemu4Horo
6a30t0 01 30CB0€HHA pAOYy OucyunnaiH: «OCHOBU 2eHemu4yHOi ma KAIMUHHOI  iHM#ceHepii»,
«biomexHonoeia aHmubiomukie», « TexHon02ia 6i0/102iYHO AKMUBHUX PEHOBUH».

3. 3MicT HaBYaNbHOI AUCUUNAIHN
PO31/1 1. 3aKkoHoMipHOCMI ycriaOKYy8AHHA 03HAK mMa MPUHYUnuU crnadkosocmi
Tema 1.1. 3aKoHOMIpHOCMI YCriadKy8aHHA 8 MOHO2i6PUOHUX Ma Moni2ibpUOHUX CXpeu,y8aHHAX

Tema 1.2. BioxuneHHs 8i0 murnogux YucenbHUX CrisgiOHoWeHb Npu po3wenaeHHi ma ix npu4uHu.
Tema 1.3. MamepianbHi ocHosu cnadkosocmi
Tema 1.4. FeHemuka cmami. YcnadKy8aHHA 03HAK 34YeraeHux 3i cmammio.
Tema 1.5. 3yenneHe ycriaOKy8aHHSA 2eHie Ma KPOCUH208€ep
Tema 1.6. 3aKOHOMipHOCMI HEXPOMOCOMHOR20 YCraOKy8aHHA
PO3/1I/1 2. MiHausicme, i npu4uHU Ma Memoou 8UBYEHHS
Tema 2.1. OCHOBHI xapakmepucmuKu mymauilHoi miHausocmi
Tema 2.2. XpomocomHi abepayii
Tema 2.3. 'eHHi mymayii
Tema 2.4. IHOyKosaHuli mymauyitiHuli npoyec
Tema 2.5. OcHoBHI xapakmepucmuKu MmoougikauiliHoi miHaueocmi
PO3/I/1 3. MNonynayiliHa ma esonroyiliHa ceHeMUKa
Tema 3.1. FeHemuka nonynayiti
Tema 3.2. leHemuyHi ocHo8U eBontoYii
PO3/]I/1 4. MoneKkynapHa op2aHi3auyia ceHemu4vHUX npouyecis
Tema 4.1. HykneiHosi Kucaiomu AK HOCIi 2eHemMuY4Hoi iHhopmayii
Tema 4.2. OpaaHizayia 2eHomie
Tema 4.3. Cmpykmypa i pyHKUii eeHa
Tema 4.4. No3axpomocomHi pakmopu cnnadkosocmi
Tema 4.5. MexaHizmu penapauiliHux npoyecis
Tema 4.6. Pennikauia [/IHK sk nepedymosa nepedayi eeHemu4yHoi iHghopmauyii.
Tema 4.7. FeHemu4Ha pekombiHayis
Tema 4.8. MexaHizmu peanizayii eeHemu4Hoi iHghopmayii
Tema 4.9. Peaynayia akmusHocmi 2eHis.

4. HasuanbHi maTtepianu Ta pecypcu

baszoea nimepamypa
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IHpopmayiiiHi pecypcu

IHmepHem-pecypc «Online Courses Coursera — leHemuka (Genetics)». Pexcum docmyny:

https://www.coursera.org/learn/nsu-genetics

HauioHanbHa 6ibniomeka YkpaiHu im. B.l.BepHadcbKoeo. Pexcum docmyny: www.nbuv.gov.ua.

Haykosa enekmpoHHa bibaiomeka. (KHuau, nidpyyHuku, ducepmayii, asmopegepamu). Pexcum
docmyny: http://www.nbuv. gov.ua/portal

bibniomeku BH3 YKpaiHu. Pexcum 0docmyny: http://www.library.univ.kiev.ua/ukr/res/resour.php3

Mnamgopma sidKkpumux Kypcie Prometheus. Pexcum docmyny: https://prometheus.org.ua
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ba3zosa pekomeHOosaHa saimepamypa 3Haxodumeca 8 bibniomeui Kl im. lzopa Cikopcbkozo.
bazosa nimepamypa € 0608°a3K080t0 015 MNi020MOBKU 00 ayOUMOPHUX 3aHAMb, MOMOYHUX, MOOYAbHUX
KOHMPponbHUX pobim ma cemecmposux KOHMPOsie, @ MAKOMC MPU BUKOHAHHI PP.

3 donomixcHow nimepamypord MOMHA O3Haliomumucb 8 YumasnbHux 3anax 6ibaiomeku Kl im.
lzops CikopcbKoeo, memodu4yHomMy KabiHemi Kaghedpu npomucnosoi biomexHonoezii ma 6iogpapmauii abo
3Halimu 6 iHmepHemi. OCKifbKU OMPUMAHA IHOPMAUid 3HAYHO PO3WUPHE mMa no2aubare
iHpopmauyito, ompumaHy 3 6a3080i nimepamypu, o3Haliomumuce 3 Heto xo4a 6 Mo OeAKUX MUMAHHA €
b6axcaHuUM.

HaByanbHUIA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/ibHOI AUCUUNAIHU

Jlekyilini 3aHamms
Jlekyia 1. 3axkoHOMipHOCMIi ycnaOKy8aHHA 6 Ou- ma nonaieubpudHUX CXpewysaHHSAX. 30KOH
po3suwenaeHHA. Finomesza yucmomu 2amem. 30KOH HE3AAEHHO20 YCNAOKYB8AHHA 2€Hi8. 380POMHE,
aHani3yoye, peyurnpoKHe CXpeuwyB8aHHA: MOHAMMS, posb 8 2eHeMu4yHoOMYy aHAnI3i. 3a2aabHi hopmynu
po3uwjensaeHs y npoueci He3anemHo20 CrnaodKy8aHHA. Ymosu, wo 3abesneyyroms ma aimimyroms
BUKOHAHHA 3aKOHiI8 .MeHdens.
3aedaHHAa Ha CPC: OcHOBHi emanu po38UMKYy ma 3Ha4YeHHs eeHemuku. lpedmem eeHemuKu. Micuye
2eHemuKu ceped NpuUpoOHUYUX HAYK, il 368’A30K 3 iHWUMU HayKamu. [MoHamms npo crnadkogicme i
MiHausicme. Po3sumok eibpudonoeiyHux o0ocnidmeHs. Ocobausocmi eidpudosnoziyHo2o memody
I.MeHOens. 3aKoHOMIipHOCMi ycriaOKy8aHHA MpU MOHO2I6pUOHOMY CXpewy8aHHi. 3HayeHHA pobim
I.MeHOens y popmysaHHi memooosoaii 2eHemuKu
Jlekyia 2. Knacugikayis npuyvuH, wWo CcrpuvyuHAarome 8ioxuneHHsa 8i0 ¢opmyn meHOeniecbKoz20
po3uwienaeHHA. B3aemoodia anenvHuUX 2eHig: HernogHe 0OMiHYB8AHHSA, KOOOMIHYBAHHSA, MA eKCrpecusHicmeo
2eHa. B3aemodia HeanenvHux eeHis. Knacugpikauyisa munie HeasnenbHoi 83AeEMO0ii  eeHis.
KomnnemeHmapHa 83aemo0is eeHie (Koonepauisi, KomnaemeHmapHi ma adumusHi 2eHu). Enicmamuy4Ha
83aemMo0ia 2eHis, munu enicma3sy. Ocobausocmi ycriaOKy8AHHA KifbKICHUX 03HAK. CmamucmuyHi
MPUYUHU 8i0XusneHsb 8i0 scmaHosneHux I.MeHOenem 3aKoHOMipHOCmel po3ujernsieHHA.
3ae0aHHA Ha CPC: BidxuneHHs, w0 nos’a3aHi 3 ougpepeHyiliHoro cmepmHicmio. KymynamusHa ma
HeKymynamueHa nonimepis. lMaeliomponHa dis 2eHis. eHu-modugpikamopu. leHHuUl 6anaHc.
Jlekyia 3. leHemuka cmami. XpoMocoMHe 8u3Ha4yeHHA cmami. Cmambe ma cmamesi 03HAKU.
YcrnadKysaHHsA 03HAK, 34ernaeHux i3 cmammio 8 pasi eemepo2amemHOCMi 40108i40i ma #iHo4Yoi cmami.
lonaHOpuyHe ma 20s102eHiYHe ycrnaodKy8aHHA, Nces00aymMoCOMHI 03HAKU. XpOMOCOMHA meopis
cnadkosocmi T.MopeaHa. pynu 34yenneHHsa 2eHis. [TosHe i HernosHe 34enaeHHA. KpocuHzosep. OCHOBHI
M0/0MHEHHA XPOMOCOMHOI meopii cnadkosocmi. MNpuHyunu nobyoosu eeHemu4HuUx kKapm. J/Iokanizayis
2eHy. BuKkopucmaHHA mpumo4koso20 mecmy 0714 8U3HAYEHHA 10KANI3ayil 2eHa 8 2pyni 34enaeHHA.
FeHemuyHi Kapmu. MHoxUuHHI nepexpecmu. IHmepgeperyis. KoegiuieHm koiHyudeHuyii. Ocobnusocmi
CNadKys8aHHA rnpu yumonaasmamuy4Hoi cnadkosocmi. Knacugikauyia asuw, uo 8ioHocamscsa 00
uumonaaIMamu4Hoi cnadkosocmi. YcraoKy8aHHA yumonaasmamu4yHoi 4os108i4oi cmepunbHocmi ma
MPAKMUYHe BUKOPUCMAHHA Yb020 ABUWA.
3aedaHHAa Ha CPC: byoosa ma ¢yHKuii xpomocom. Posab adpa i yumonnaasmu 8 cnadkoeocmi. Kapiomur.
bydosa xpomocom eykapiomis. [l2aHMCbKi XpOMOCOMU, XPOMOCOMU MUy «AaMMIOBUX WIMOK», WMYyYHi
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Xpomocomu eyKapiomis. XimiyHuli cknad xpomocom. leHemu4Ha poae mimo3sy i melio3y. Tunu mimos3y.
HepezynsapHi munu cmamego2o po3MHOMXCEeHHA (napmeHo2eHe3, anomikcuc, 2iHozeHes i aHOpozeHe3) ma
ocobausocmi cnadKyeaHHA 3a uyux ymos. JughepeHuyiauia cmami 6 oHmoeeHesi. Ocobausocmi
YCraodKy8aHHA 30 NepeuHHO20 MA 8MOPUHHO20 HEPO3XOOXEHHA CMAMEBUX XPOMOCOM y Opo3oinu.
YcrnadkyeaHHs y At0OUHU M0 Yac HePO3X00HEHHA cmamesux xpomocom. Cmamesuli XxpomamuH. Teopii
8U3Ha4YeHHA cmami. EkcnepumeHmaneHe nepesu3dHa4YeHHA cmami. Bnaue iHmepgepeHuii Ha
KapmyeaHHA 2eHis. LjumonoziuyHi Kapmu Xpomocom. [NopisHAHHA 2eHEMUYHUX MA YUMOos02iYHUX Kapm.
®dakmopu, Wwo 8nausarMb HA [POXOOIKEHHA KpocuHzosepy. CrpasyHA YumonaasmamuyHa
cnadkogicms.  llnacmudHa  cnadkosicme.  MimoxoHOpianeHa  cnadkosicme.  HecnpasycHsa
yumonaasmamu4yHa cnadkogicme ma ocobausocmi cnadOKy8aHHA. IHGeKuyiliHi  pakmopu ma
03axXpOMOCOMHI enemMeHmu KaimuH. lpedemepmiHayia yumonnasmu.

Jlekyia 4. MymauyiliHa miHnusicme. MymauiliHa meopia I. de ®piza. Xapakmepucmuka cOHMAHHO20
mymauiliHo2o npouyecy. lNoHammsa npo memn mymayili ma yacmomy mymayil. 30KOH 20MO0IYHUX
padie M.l.Basinosa ma (io20 3HaYeHHA 8 eeHemuui i cenekyii. FeHeMUYHi MexXaHi3MU BUHUKHEHHSA
2EHOMHUX mMda XPOMOCOMHUX Mymauil. FeHomHi mymauii. Knacugikauia noninnoidie. XpomocomHi
nepebydosu. 3a2a1b6HA XAPAKMEPUCMUKA MA MEXAHI3M iX BUHUKHeHHA. [eHemu4Hi echekmu nepebydos.
leHHi (moykosi) mymauyii. Knacugikauia 2ceHHUX mymauili 30 MoneKkyAapHUM MexXaHi3Mmom. XapakmepHi
pucu moougpikauiliHoi miHausocmi. lToHAMmMsa npo Hopmy peakyii. Memodu aHanizy moougikayiliHoi
MiHAugocmi.

3aedaHHAa Ha CPC: Knacucgpikauis mymauil. lMpuHyunu, wo eUKopucmosyromecCa npu Kaacugikauyii
mymauil. Knacugikayis 8 3anexmHocmi 8i0 3miH eeHomuny. Po3noscto0xceHHA noninaoidie y npupooi.
MoninnoioHi padu. MexaHi3amu 8UHUKHEHHSA N0Aina0idie ma ix wmy4yHe ompumaHHsa. Melio3 y asmo- ma

Ha GyHKUito eeHis. Egekm nonomceHHA e2eHy. Mymauii 3amiHu azomucmux OCHO8, MOBYA3HI,
HelimpasbHi, HOHCEHC-, MmicceHc- mymauii. Mymauii 3miHu Yucaa Hykaeomudie y eeHi. Mymauii, wo
npu3eo0ame 00 3Cy8y PAMKU 34YUMYBAHHA 2eHemu4yHo2o KoOy. Peeepcii. BHympiwHb02eHHi ma
rnosazeHHi cynpecopHi mymauii. PopMys8aHHA 03HAK, AK pe3ysabmam 83aemModii ceHomuny ma gpakmopie
cepedosuwia. [lpuknadu modughikayiliHoi MiHaugsocmi y pocauH, meapuH, awduHu. [lpuHyunu
cucmemamu3sauyii  eapiayiliHux padis. OCHOBHIi cmMamMucmMu4Hi XxapakmepucmuKku moougikauyiliHoi
MiHausocmi. lMopieHAHHA 080ox 2pyn. CrniegiOHOWEHHA eeHOmurny i ymoe cepedosuuid y (hopMyB8aHHI
geHomuny.

Jlekyia 5. IHOykoeaHuli mymauiliHuli npouec. ®Pi3uyHi i ximiyHi mymaeeHu ma ix kaacugikayis. MNpami
ma Henpami 8nauU8U iOHI3yO4020 BUNPOMIHIOBAHHA HA 2eHemudHull anapam. Tunu MOWKOOH(eHb
xpomocom ma [HK, crnpudvuHeHi [OHI3yto4UM BUMNPOMIHIOBAHHAM. 3asexcHicme Mixt 003000 mMa
2EeHEMUYHUMU epeKkmamu [OHi3yro4Yux eurnpomiHoeaHs. MymazeHHa 0is ynempacgpionemosoi (Y®)
paodiayii. Tunu Y®-nowkodxers [HK. Brnaus Y®-nowkKodxeHb Ha cmpykmypy ma pensaikauito JIHK.
OcHOBHI Knacu ankinyovux mymazeHis. bionoziyHi mymazeHu, ocobausocmi ix dii. FeHemuyHa
eemepozeHHicmos NpupodHUX nonyaauili, it susHaYeHHs ma oyiHKa. Yacmoma eeHie ma eeHomunis y
nonynayii. 3akoH Xapoi-Balinbepza. Pakmopu OUHAMIKU eeHemu4HOoi cmpyKkmypu nonyaayid i
MiKkpoesontouia (naHmikcia, Opeligh eeHie, muck mymauiti, enaus 0obopy). [0108HIi pe3yasmamu
MiKpoesorouii: 8UO0YymMeopeHHs, e2eHemu4HuUl noaimopgiam, adanmayii. MexaHizmu su0oymeopeHHs
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ma o2o emanu. [eHemu4Ha 2emepo2eHHICMb i 2eHemMuYHUl NoaiMopgiam NPUPoOHUX NoNyNAYil AK
OCHO84a iX esostoyiliHOI naacmu4yHocmi.

3ae0aHHA Ha CPC: Biokpummsa mMymazeHHOI 0il peHmeeHi8CbKux npomeHis. Bidkpummsa XimMiYHux
mymaeeHie. MymazeHHa 0ia a30mucmoi Kucaomu, 2i0pOoKcUuaamiHy, aHAa02i8 A30MUCMUX OCHOS.
MpomymazeHu. HenpasunbHe cnapro8aHHA HyKneomudis, Crpu4yuHeHe aKiAy8aHHAM a3omucmux
ocHos. MixcHumekosi 3'edHaHHA [HK, cnpu4yuHeHi ankinyroyumu azeHmamu. FeHemuka nonynaayid i ii
3HaYeHHA 017 MeOUYHOI 2eHemuKu, cenekyii, supiweHHA npobaem 36eperceHHA 2eHOPOHOY i biocgepu.
lMpakmu4yHe 8uKkopucmaHHA ¢opmynau Xapoi-BaliHbepza. [lonynauyia — enemeHmMapHa O0OUHUYA
esonyiliHozo npouyecy. lMoHamma npo Mikpoesosntoyito. MpupodHuli 0obip AK 20n08HUL pywiliHUl,
meop4uli pakmop esonroyii.

Jlekyia 6. CmpyKmypa HykneiHosux Kucsiom. [lep8uHHa CcmMpykmypa HYKAeiHosux Kucaom.
Monimopgpiam nodsiliHoi cnipani AHK. Adenamypauia i peHamypauia AHK. Lsudkicme npouyecy
peHamypauii  AHK. Hadcnipanizayia AHK, monoizomepasu. 3a2anbHi ApuHUUNU  op2aHi3auii
2eHemu4yHo20 mamepiany. OpeaHizayia eeHomy eyKkapiomis.. Hykneocoma ma ii 6ydosa. PelizuHe
HyKneocom. [icmoHU ma HezicmoHosi b6inku; ix Knacugikayia ma ¢yHKYil y npocmoposili opaaHizauyii
2eHomy. Apyauli ma mpemil pigHi Komnakmu3ayii (HyKAeoCoOMHA HUMKA ma XpoMmamuHosa ¢ibpuna);
domeHHa b6ydosa zeHomy eyKkapiom. MemagasHa xpomocoma — yemeepmull pieeHb MpPocmMoposoi
opaaHizauii AHK. Ey- ma 2zemepoxpomamuH. Xpomomepu. Hadauwkosicme ceHomy eyKapiom. IHmMpoH-
eK30HHA 0paaHi3ayia 2eHis eykapiomis. Tunu HyKAeomuoHUX rocnidosHocmell, Wo Mpanasomecs 8
2eHomi eykapiom. TaHOemHi nosmopu nocnidosHocmet [HK. lNaniHOpomu. Tenomepasda. CamenimHa
AHK.

3aedaHHa Ha CPC: [lpupoda eeHemuyHo20 mamepiany. [loKasu poni HyKaeiHosux Kuciom 'y
cnadkosocmi. Ekcniepumenmu @.lpighimca 3 2eHemu4yHoOi mpaHcopmayii NMHEBMOKOKI8. Bus4eHHsA
O.Esepi ma lozo cnispobimHuKkamu rnpupodu mpaHchopmyro4o20 azeHma. EkcnepumeHmu A.Xepwi ma
M.Yeliza. Hocnidu X.PperHkens-KoHpama 3 PHK gipycy momioHo80i mo3aiku. HykneomudHuli cknad ma
cmpykmypa AHK ma PHK. Hykneomudu ma HyKkneo3uodu. MixcHykneomudHuli 38°A30K. HyKneasu.
FeHemuyHuli Kod. Bnacmusocmi ezeHemu4yHo20 K00y. MakpomoneKynapHa cmpykmypa AHK. ModsiliHa
cnipane. Modenos YomcoHa i Kpika. KoHgopmauia HyKneomuOHUX 30aAUWKI8 | MIiXCHYKAeomuoHi
83aeMO0ii 8 HyKneiHogux Kucaomax. MakpomonekynapHa cmpykmypa PHK. [leonaHyrozosi PHK.
30z2anbHi  pucu  8MOPUHHOI cmpykmypu  00HonaHUro2o8ux PHK. TpemuHHa cmpykmypa
00HOnaHyr2o8ux PHK. lMapamempu, 3a AKUMU XapaKmepu3syrome op2aHidayito 2eHomy. [lopieHANbHA
XapaKmepucmuKka eeHoMmi8 eipycie, rnpokapiom ma eykapiom. Ocobausocmi 6ydosu Karcudie |
YNAKOBKA 2eHemu4YHo20 mamepiany Ha npuknadi bakmepiogaeie T4 ma A. bakmepianbHuUli 2eHoM.
lpocmopoesa opzaHizayia 6akmepiansHozo eeHomy. [ToHAMmsA npo domeHu. bydosa domeHy

Jlekyia 7. ToHKa cmpyKmypa 2eHa. YAaeneHHA T.MopeaHa npo 6ydosy ma @yHKYii 2eHa.
®yHKuioHanbHUU ma pekombiHayiliHuli Kpumepii aneniamy. MHoxuHHUG anenizm. KoHuyenuis
ncesdoaneniamy. Pobomu C.beH3epa 3 8us4eHHA MOHKOI CMpyKmypu 2eHa Ha npuknadi nokycy rll paza
T4. leHemuy4Ha KomnaemeHmauia MmymaHmie 6akmepiogaza T4. Lluc-mpaHc mecm. MymauiliHa ma pe-
KombiHauyiliHa nodinbHicme eeHa. lMoHaMmMSA npo eomo- ma 2emepoareni. PyHkuii eeHy. MoHamms npo
eeHemuyHull 610K. KoHuenuia "oOuH eeH - 00uH pepmeHm”. CmyniHyacmuli memabonizm nio
KoHmponem eeHie. KoHuenuia "oduH 2eH — 00uH noainenmudHull aaHywe" ma ii nodansvwuli
po3sumok. [lozaxpomocomHi akmopu cnadkogocmi. MobinbHi 2eHemuuHi enemeHmu (MIFE)
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6akmepili. Biokpumma MFE 6akmepili. HomeHknamypa MIE 6akmepil. Po3nosctooxceHicme MIE ceped
b6akmepili. byoosa MrE knacy I. IS-enemeHmu. MTE Knacy Il. PoOuHa Tn-nodibHUx mpaHcrno3oHis. @aau-
mpaHcrno3oHU. MexaHiamu  ekcyuszii ma iHmezapauii 2eHHUX Kacem. Emanu nepemiuwieHHA
KOH'toeamuBHUX MpPAHCNO30HI8. TPAHCMO30HU eyKapiom, (X CMpPYyKmypHi ma @yHKUiOHAAbHI
ocobausocmi, NOPiBHAHHA 3 MPAHCIO30HAMU IPOKapiom.

3aedaHHa Ha CPC: BusyeHHA GioximiyHOI ¢pyHKYiI 2eHa. BpodxceHi nomunaxku memaboniamy.
BUKOPUCMAHHA QYKCOMPOGHUX MymaHmie MiIKpoopaaHiamie 078 6UBYEHHS Wasxie memaboniamy.
Po3smipu ma cmpykmypa nnasmioHux [HK. O3Haku 6akmepil, AKi KOHMpoawomes naa3miou.
Knacudgpikayis nnasmio. Pone nnaasmio e esonoyii 6akmepili. Bidkpummsa MIE 6akmepil.
HomeHknamypa MIE 6akmepili. Po3noscooxeHicmoe MIE ceped 6akmepili. MobinbHi eeHemu4Hi
efieMeHmMuU eykapiomis. A8BMOHOMHI ma HeasMOHOMHIi KOHMPOAIYi enemeHmu KyKypyo3u (Ha
npuknadi Ac ma Ds-enemeHmig). P-enemeHmu Opo3oghinu. PempompaHcrno3oHU eykapiom. bydoesa
pempompaHcno3oHie kaacy I Ty-enemeHmu Opinoxcie ma copia-nodibHi enemeHmu 0Opo3oinu.
ModibHicmb pempompaHcrnio3oHie ma pemposipycie. Posib 380pomHOI mpaHCKpunyii 8 ybomy npouyeci.
PempompaHcrno3oHu Knacy Il.

Jlekyia 8. MexaHizmu penapauitiHux npoyecis. Cucmemu pecmpukuii i modudgpikauii y 6akmepill. Peaxkuii
npamoi penapayii AHK. ®omopeakmusayia. [eanKiny8aHHA QnAKiALOBAHUX A30MUCMUX OCHO8 md
ankinmpugocgamis. Penapauis 0OHOHUMKOBUX po3pusie 3a donomozoro [JHK-nieas. ExkcyusitiHa
penapayis. lMocmpennikamusHa (pekombiHayiliHa) penapayis. Poab y ubomy npoueci RecA-binKa.
Penapauyia nomunkoso cnapeHux Hykaeomudis. Penapauyia ds8oHUmMkosux pospusie y JHK. PenapamueHi
npouecu, wo iHOyKyromoeca. [eHemuuHa pekombiHayia y eykapiom. MoneKyaapHi MexaHiamu
pexkombiHauii. FomonoziyHa pekombiHayia. Moodenb 2omonoeiyHoi pekombiHauii P.Xonides. lfeHemuyHuli
aHaniz pekombiHauyii. FeHHa KoHeepcis. ®opmysaHHA i 6ydoea CUHANMOHEMAsIbHO20 KOMIAEKCY V
eykapiom. Calim-cneyugpiyHa pekombiHayia. MexaHizamu iHmezpayii 2eHomy paza namb0a 8 xpomocomy
E.coli ma liozo supizaHHA 3 xpomocomu. [eHemuuyHa pekombiHauia y npokapiomis. KoH'tozauia y
bakmepili. FeHemuyHa mpaHcopmayia b6akmepili. XapakmepucmuKka cmaHy KomnemeHmHocmi
bakmepili. Emanu mpaHcgopmauyii. TpaHcOykuia 6akmepil. CneyugpiyHa ma HecrneuyugiyHa
MPAHCOYKYis.

3aedaHHa Ha CPC: Pennikauia [HK sk nepedymosa nepedayi eeHemu4Hoi iHghopmayii. 3azanbHa
Xapakmepucmuka npouyecie pennikauii. MoneKynapHi mexaHiamu penaikayii JHK ma PHK. lNopigHAnsHa
xapakmepucmuka AHK-nonimepas npokapiom ma eykapiom. Emanu pennikayii AHK. MNMoHammsa npo
pennikoH. CeKcOyKuia. Cnocobu KapmyeaHHA 2eHi8 npu KOH'toeayii. Po3noscrodxeHicmos KOH'to2auii
ceped bakmepili. BUKOpucmaHHA KOH'to2auii 8 eeHemu4YHOMy KOHCMpYoeaHHi 6akmepili. lfeHemuyHe
KapmyeaHHA 3a O00rNoMo20i0 mpaHcghopmayii. BUKOpUCMAHHA mpaHcgopMmauii 8 eeHemu4yHoMy
KOHCMPYOBAHHI wimamie. YmeopeHH MpaHCOYKYO4UX YACMUHOK aza aamb0a. AbopmusHa
MpPAaHCOyKYia. BukopucmaHHA MPaHCOYKUii 0nA8 2eHemu4yHo20 KapMmMy8aHHA MA KOHCMPYHBAHHA
wmamis. TpaHcgeKyis.

Jlekyia 9. MexaHisamu peanizauii eeHemuyHoi iHpopmauii. TpaHckpunuis. TeHu npokapiom ma
bakmepiogpaeis. byoosa npomomopis, SD-nocnidoeHocmeli. PHK-nonimepasu npokapiom. TpaHcAAuis.
AmiHoayunrosaHHa mPHK. bydosa pubocom npokapiom ma eykapiom. @yHKUioHAAbHI akmusHOCcMi ma
YHKUiOHAnbHI OinaHKU pubocom. Emanu mpaHcaayii.



3ae0aHHA Ha CPC: binkosi ¢akmopu mpaHckpunyii y npokapiom. TpaHcKpunmoH. Emanu
mpaHcKkpunuii. Npodykmu mpaHcKpunyii ma ix npouecuHa. leHu eykapiom ma sipycie eykapiom.
PeaynamopHi QinAHKU, W0 KOHMPOAHMb MPAHCKPUNUio 8 eykapiom (mpomomopu, mepmiHamopu,
eHxaHcepu, calineHcepu, iHcynamopu). Bbyooea PHK-nonimepas 1, Il ma Ill. binkosi ¢akmopu
mpaHckpunuii 8 eykapiom. [NpouecuHe neps8uHHUX MpaHckpunmis. Cnaaticocomu. TpaHccnaalicuHe.
AnbmepHamusHuli cnnaalicuHe. CnnalicuHe mPHK. . IHiyiayia mpaHcaayii. binkoei ¢hakmopu iHiyiayii
mpaHcnayii. EnoHeayia. binkosi goakmopu enoHaauii ma ii pe2yntosaHHA. TepMiHayia mpaHcaayii.
Jlekyia 10. Pezynauyia akmueHocmi 2eHis. PiHi pe2ynro8aHHA GKMUBHOCMI 2eHig y mnpokapiom.
PeayntogsaHHA mpaHcKpunuii 'y npokapiom. Pe2ynto8aHHA @YHKUIOHYBAHHA /0KMO3HO20 ma
mpunmodgaHosozo onepoHis E.coli. Peaynsauis akmusHocmi eeHis y eykapiom. Ocobausocmi opeaHizayii
peaynamopHux OinAHOK 2eHoma y eyKkapiomis. OCHOBHI ocobsausocmi peaynto8aHHA MPAHCKpunyii ma
MoCMmMPAHCKpUnyiliHo2o NpoyecuHay 8 eykapiom.

3aedaHHA Ha CPC: OHmMoezeHe3, AK peanizauia crnadkoso 0emepMiHO8AHOI Npoz2pamu PO38UMKY.
CmabinbHicme 2eHomy (i OugpepeHUiliHa akmusHicmb 2eHige 8 npoueci iHOUBIOyasbHO20 PO3BUMKY.
Pi3HOMAHIMHIicCMb MOAEKYAAPHUX MeXaHi3mie peaynayii Oii eceHis. AdanmusHuli cuHmes gepmeHmis.
MoHammsa npo onepoH. Tunu 2eHemuuyHoi peaynsauii pobomu onepoHa. Ekcnpecia eeHis ¢paea A.
KackaOHe pezyntogaHHA. TpaHcKpunyiliHo-akmusHUli XpoMamuH. PeayaamopHa ponab 2icmoHis,
HezicmoHosux binkie, 20pMOHI8. Peaynayia aKkmueHOCMi 2eHi8 Ha IHWUX pieHAX (penaikayis,
mpaHcaayia, nocmmpaHcaayitiHi moougikayii). Mema ma memooosnozis 2eHemu4yHoi iHMeHepil,
OCHOBHI HAMpPAMU 2eHEMUYHOI iH#eHepii MiKpoop2aHi3mis, poC/AUH Ma MeApPuUH, 3HAYEHHA 2eHEMUYHOI
iHM#ceHepii 0014 po38'a3ysaHHSA 3a0a4 MeOUUUHU, CinbCbKo20 2ocriodapcmea ma biomexHonoeii.

MpakmuyHi 3aHaMmMsa

Mema npakmu4yHuUX 30HAMb 3 2eHemMuKku — cgopmysamu y cmydeHmie BMiHHA fposodumu
eeHemuyHul  QHOAMI3, NAGHY8AMU 2€HEMUYHUl eKcriepumeHm, 8CMAHOBA8AMU  XapaKmep
YCnaoKy8aHHSA 03HAKU, KiflbKicMb 2eHis, Wo it 0emepMiHyroms, HasA8HICMb 83AEMOOIi 2eHis, NOKaANi3auito
26HO HA XPOMOCOMI, YMiHHA 30ilicHro8amu KapmyeaHHA mMymauili ecepeduHi 2eHis, nposooumu
KomnaemeHmauyiliHuli aHani3, 8uxkopucmosysamu npouyecu O06MIHY eeHemu4yHor iHpopMayiero
(mpaHcgopmauito, KoH’toeauito ma mpaHCOyKyito) y MiKpoopaaHiamie 048 KapmyeaHHs, obupamu
memoo cenekyii 8i0nogidHo 00 00cnidHysaHo2o 06°ekmy, 8uU3HA4YAMU 2eHemu4Hy CMmpyKmypy
nonyAaAayii ma 4acmomu OKpeMux 2eHie nonynayii, aHanizyeamu exkcriepuMmeHmansHi pesynbmamu,
ompumaHi npu 00cnioxnceHHi 3aKoHOMipHOocmel cnadkogocmi ma MiHaAuBocMi, yMiHHA pobomu 3
HOYK0B80K Ma MemoOU4YHOK simepamyporo.

lMpakmuyHi 3aHAMMA noneawyroMb PO3YMIHHA mMaA 30CB0EHHA (HAKMUYHO20 mMamepiany,

3a6e3nevyyrome (POPMYyBAHHA Yy CMyOeHMIi8 s02iKu 2eHemu4yHo20 aHAnizy, 30amHocmi 00 aHanisy
2eHemuYHUX ABUW, Ha pieHi iHOUBIOyanbHO20 2eHOMY ma nonyaauil, 30amHocmi 00 aHaMi3y OCHOBHUX
MexaHi3mie peanizauii eeHemu4HoI iHghopmayii, CIpusIOMb PO38UMKOBI MBoPY020 MUC/AEHHS.
NMpakmuyHe 3aHammAa 1. 3aKoHOMipHOCMIi YyCrnAaOKy8AHHA  NpU M0Ai2ibpUudHUX CXPeuwyB8aHHSX.
Ocobausocmi ycrnadKys8aHHA npu 830emMo0ii aneanbHUX ma HeanesnbHUxX 2eHis. YCcrnaoKy8aHHA O3HAK Y
MOUHU. leHeanozivHUli Memod. IMOBipHICHI npoyecu y npouecax peanizayii ycnadKy8aHHA 03HAKU.



MpakmuyHe 3aHAMMA 2. Ycrnadky8aHHA O3HAK, 34YerseHuUX i3 cmammio, 3aaexHUX 8i0 cmami ma
obmexceHux cmammio Ocobausocmi ycrnadKy8aHHA NpuU 34ernaeHHi 2eHie. BU3HaYeHHA 2pyn 34enneHHA..
JloKkanizayia 2eHie 8 2pyni 34enneHHA. [MpuHyunu nobyoosu 2eHemMuUYHUX Kapm.

MpakmuyHe 3aHAMmMaA 3. Ocobausocmi ycnadky8aHHA npu npedemepmiHayii yumonaasmu ma npu
407108i4ili yumonaasmamuyHili cmepunsHocmi. YcnadkysaHHa y nosinaoidis. Ocobausocmi meliosy y
nosinnoidis. XpomocomHi nepebydosu, mo4ykosi mymauii ma ix 2eHemuuHi Hacnioku. FeHemu4Ha
cmpykmypa rnonynayid.

NMpakmuyHe 3aHammsa 4. 3akoH Xapdi-BaliHbepea ma (ioeo 3acmocy8aHHA 014 064UCAeHHSA
cmpyKkmypu rionyaayii. FeHemuyHa 2emepo2eHHICMb npupoOHUX Nonynayid, i BUSHAYeHHA Ma OUiHKa.
MpakmuyHe 3aHamma 5. bydosa HykneiHosux Kucaom. Ocobausocmi npocmoposoi opaaHizayii ceHomy
poKapiomuyHoi ma eyKapiomu4vHoi KAimuHu.

MpakmuyHe 3aHammsa 6. byoosa eeHy. Memoou KapmysaHHA Mymauili ecepeduHi eeHis
(¢byHKUioHanbHULU  Kpumepili  aneniamy, aHAni3 BHYMpiWHbLO2eHHOI pekombiHayii, OeneyiliHe
KapmyeaHHs).

MpakmuyHe 3aHAMMA 7. ®yHKYia 2eHy. BuzHayeHHA Haa8Hocmi 2eHemu4yHux 6s10Kie. BcmaHo8/1eHHA
nocnidosHocmi 6iocuHme3sy pe4o8uH Ha Waaxy memabosniamy.

MpakmuyHe 3aHAMMA 8. [eHemu4yHa pekombiHauyia y npokapiom. BUKOPUCMAHHA KOH’t02ayil,
mpaHcgopmayii ma mpaHcOyKuii 014 Kapmys8aHHA XPOMOCOM. MexaHi3Mu OCHOBHUX 2eHemu4HUX
npouecis (6iocunmes binKy, penapayia ma pennikauia AHK, peaynsauia akmusHocmi 2eHis)

6. CamocrTiitHa po6oTa cTyaeHTa

CamocmiliHa poboma nepedbavae nid2omosKy 00 MPAKMUYHUX 3AHAMSb, ONPAytO8AHHA MeEM,
BUHeCeHUX Ha camocmiliHe 8uB4YeHHA, CAMOKOHMPOsaAb HABYymMuUX 3HAHb, ONPAUOBAHHA OXcepen i3
cnucky nimepamypu (69 200uUH), BUKOHAHHSA PO3pPAaxyHKo8oi pobomu (15 200UH), BUKOHAHHA MOOYAbHOI
KOHMpoabHoi pobomu (15 200uH), nidecomoeka 0o cknadaHHA ekzameHy (30 200uH), mowjo.

Mepenik 3a80aHb y PP HasedeHo y 0o0amKy A

Mepenik numaHe 0718 8ukoHaHHA MKP HasedeHo y do0amKy b
PelimuHzoea cucmema ouiHHB8AHHA HasedeHa K 000amKy B

Mepenik numaHs 048 NiG2omMosKuU 00 ek3ameHy HasedeHOo y 000amky /]

MoniTnKa Ta KOHTPONb
7. MoniTMKa HaBYaNbHOI AUCLUNANIHN

Monimuka w000 8i08idye8aHHA. BidsidysaHHA nekyil, MPAKMUYHUX 30AHAMb, 4 MAKOX
8i0cymHicmb Ha Hux, He ouiHemscsa. OOHAK, cMmyOeHmMam peKomMeHOYEMbCA 8i0sidysamu 3aHAMMS,
OCKIifIbKU Ha HUX BUKAAOAEMbLCA meopemuyHUli Mamepian ma po38usaroMsbCA HABUYKU, HeobXiOHIi 014
dopmysaHHA KomrnemeHmMHocmel, 6u3Ha4YeHuUx cmaHoapmom ocgimu. Cucmema OUiHIOBAHHA
OpPIEHMOBAHA HA OMPUMAHHA 6anie 30 AKMUBHICMb cMydeHmMd, d MAKOHX BUKOHAHHA 3A80aHb, AKI
30amHi po38UHymMuU MPAKMUYHI YMIHHA ma HABUYKU. 3a ¢hopc-mamopHux obcmasuH (Hanpuknao,
gilicbkosuli cmaH, KapaHmuH, aeapiliHi cumyauyii) Hag4aHHA Moxce 8i0bysamuca 8 oH-naliH ¢hopmi 3a
HaKa3om pekmopy yHisepcumemy abo po3rnopA0xeHHAM 0eKaHy ¢aKysnememy.
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Moaimuka w000 dednaiiHie ma nepecKknadaHHA. Pobomu, aKi 30aromsca i3 NOpyweHHAM mepmiHie 6e3
MOBAMCHUX MPUYUH, He OyiHomMbcA. CKAAOAHHA MponyuweHux mem 8i06ys8aemMbCA BUKAOYHO 3a
HOABHOCMI MOBAXCHUX MPUYUH 3 3MEHWEHHAM MAKCUMAAbHOI OYiHKU Ha O0aHuli sud pobim, w0
su3Ha4yaemeoca 8 PCO.

LloKnadHo nonimuka wodo 3aoxo4ysasnbHux 6asnie ma 30aHi HEBYACHO MOMOYHI Mma iHOUBIOYaAsIbHI
cemecmposi 3a80aHHA 8UKnadeHa 8 PCO (Jodamok B).

Monimuka ma npuHyunu akademiyHoi OobpoyecHocmi e6u3Ha4yeHi y po3dini 3 KodeKkcy uvecmi
HauioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «KuigcoKuli nonimexHiyHuli iHcmumym imeHi lzops
Cikopcbkozo». flemansHiwe: https://kpi.ua/code.

lMpu 8UKOHAHHI HOUBIOYaAsIbHUX ceMecmpo8ux 3a80aHb HeOobXiOHO HaBOOUMU CMUCOK MOCU/AHb HA
sUKopucmaHi Oxcepena, MOCUAAQHHA  HA pocilicoki Oxcepena ma Oxcepena POCiliCbKO MOB80H
3a60poHeHO.

BuxkopucmaHHA 000amKogux Oxcepen iHgopmayii nid 4ac OUiHHBAHHA 3HAHb 3060POHEHOo (y m.u.
mMobinbHUX Oesalicis). MobinbHi npucmpoi 00380A9€MbCA BUKOpUCMOB8Y8amu aAuule mnid 4yac oH-n1alH
mecmy8aHHA Ma BUKOHAHHA PO3PAXYHKIi8. Y paszi susasneHHA akademiyHoi HedobpovyecHocmi nid 4yac
BUKOHAHHA MOMOYHUX 3a80aHb, iHOUBIOYasnbHO20 cemecmposozo 3a80aHHA abo eK3ameHayiliHoi
pobomu pe3ynbmamu KOHMPOAbHO20 30X00y He 8paxosyromecs, 4 CmMyoOeHm ycy8aemoca 3
KOHMpOosabHOo20 3ax00y. Mpu uysomy nosmopHe HanucaHHAa MKP abo IC3 moxcause misnibKu y surnaoky,
Konu cemecmposuli pelimuHz HedocmamHili 0as8 0onycky 00 icnumy. YCYHEHHS 3 CeMecmpoeozo
KOHMPOsbHO20 3aX00y 88AMAEMbLCA AK cripoba 30a4i, momy Noe8mMopHe CKAAOAHHA eK3AMEHY MOM/IUBE
MminbKu 8 pamkax 000amkoeoi cecii.

Hopmu emuuHoi noeediHku. Hopmu emu4Hoi nosediHKu cmydeHmis i NpauieHUKi8 susHa4eHi y po3dini 2
Kodekcy uecmi HauyioHanbHo2o mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHiyHul
iHcmumym imeHi l2opsa Cikopcbko2o». [lemansHiwe: https://kpi.ua/code.

OcKapyceHHA pe3ynbmamie KOHMPOsbHUX 3aX00i6 OUiHIBAHHA. CmydeHm MQOE Mpaso
ap2yMeHMOBAHO OCKAPXUMU pe3ysnemamu KOHMPOAbHUX 3ax00i8, MOACHUBWU, 3 AKUM KpUmepiem He
M0200Xyomocsa 8i0no8i0HO 00 OUiHOYHO2O.

HasyaHHA iHO3eMHO MO0B0F0. Y x00i BUKOHAHHSA 30800Hb CMyOeHmam mMoxce bymu peKomeHO08aHO
38epHymucs 00 GH2/10MOBHUX OXcepen.

KoHcynbmauyii. [lidzcomoska 00 nekyiliHux, MpakmMu4YHUX 3aHAMb KOHMPOAbHUX mMa iHOUBIOyanbHUX
cemecmpogux 3a80aHb 30ilicHIEMbCA ni0 4Yac camocmiliHoi pobomu cmyoOeHmie 3 MOM(Ausicmo
KOHCY/AbMyBAHHA 3 BUKAAOa4YeM y 8u3HavyeHuUli 4ac 3a OOMOMO20K0 e/1eKMPOHHO20 AUCMYB8AHHSA

(enekmpoHHa nowma, 2yan-Kaac, iHWi meceHOxcepu).

8. Buaun KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAHHA pe3y/ibTaTiB HaByaHHA (PCO)
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https://kpi.ua/code

BusuyeHHA OucyunniHu «leHemuKa» npornoHyeEMocA nposooumu 3a MOOYsbHO-pelimuH2080H0
cucmemoro (MPC). PelimuHe cmydeHma 3 ducyunaiHu cknadaemoeca 3 6anie, wo 8iH ompumye 3a:
pobomy Ha npakmuyHux 3aHAmmsax (20 6anis); BUKOHAHHA MOOYAbHOI KOHMpPOoabHOi pobomu (20
6anis); BUKOHAHHA po3paxyHKosoi pobomu (15 6anie) ma nucemosoi 8i0noeidi Ha eksameHi (45 b6arnis).
Takum 4YuHom, pelimuHeosa wikasna 3 oucyunaiHu ckaadae: RD = RC + RE = 55 + 45 = 100 6anis .
Ek3ameHauiliHa ouiHKa cKknadaemsca 3: 8i0nosidi Ha 35 mecmoesux nNumMaHeb Mo MeopemuyHOMY
mamepiany (35 6anie) ma 10 3ada4 no ocHosHUM memam (10 x 1 6an) - 10 6anis. HeobxidHo ymosoro
donycKy 0o ek3ameHy € 0608°’a3K08e 8UKOHAHHA PP ma cemecmposuli pelimuHe 27 6anie i suuje.

Ana ompumaHHa cmydeHmom 8i0rnosiOHUX OYiHOK (020 pelimuH208a OUiHKA repesooumoeca 32i0HO

mabnuyi:

RD = RC +RE TpapuuiiiHa ouiHKa
95...100 BigMIiHHO
85...94 ayre pnobpe
75...84 nobpe
65...74 3a40BiNbHO
60...64 AOCTaTHbO

27 <RC< 60 He3a40BiNIbHO

RC < 27 abo He BMKOHaHI
iHWIi YyMOBM 40MYCKY
[0 eK3aMeHy He AonyLEeHUH

Kpim mozo, 3a HeceoeuacHe 8UKOHAHHSA 3080AHHS, HeMi020mosseHicmbs 00 MPAKMUYHUX 3aHAMb
8M/UBAE HA 3a2aabHUl pelimuHz cmydeHma. JOKAad0Hi ymosu ma Kpumepii OUiHHB8AHHA HAB00AMbCA 8
nonoxeHHi npo PCO 3 ducyunniHu, uo € 6odamkom 0o cunabycy (dooamok B).

9. Jodamkoea iHpopmayia 3 ducyunaiHu HasedeHa y o0amkKax

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
CknageHo: goueHToM Kadeapu npomucnoBoi biotexHoorii Ta 6iobapmaui, K.T.H. Kneuak I.P.
YxBaneHo kadpeapor npommncaoBoi bioTexHonorii Ta 6iopapmaliii (npoTokon Nel16 Biag 26.06.2025 p.)

Noroa)xeHo MeToanyHo Komicieto daKkynbTeTy bioTexHosorii i bioTexHikm (N6 Big 30.06.2025 p.).)
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Jdodamok A
Po3paxyHkoea poboma (npuknaou 3a80aHb)
3aedaHHA 0o eapiaHmie

3aedaHHa Nel. CKnacmu pAouU po3nodineHHA ma HaKpecaumu 2pagiku 014 HacmynHux 0aHux (ous. ceil
sapiaHm).
3aedaHHA Ne2. Po3paxysamu cepedHe). lMopieHAMU yi MOKA3HUKU, OMPUMQHI y pi3HUX eubipKax.
apugpmemuyHe, cepeOHE KeadpamuyHe 8ioxuneHHAa ma CV 0as8 HacmynHux eapiayiliHux padie (dus. csili
sapiaHm
3aedaHHa Ne3. OyiHumu HanexcHicmos 00 8ubipKu KpaliHix 3Ha4YeHb 8 3a0a4ax (Ous. ceili eapiaHmM).
3aedaHHa Ne4. [MopisHAlime subipku 8 3a0a4ax (0us. caili eapiaHm).
3ae0aHHA Ne5. 3pobimb 302a7bHi BUCHOBKU CMOCOBHO  MIHAUBOCMI O00CAIOHYBAHUX O3HAK, iX
g8iOMiHHocmell ma 3a2a71bHUX MeHOeH il

BapiaHmu 3a80aHb (npuknadu)
Bapiaum Nel
MpomsaxcHicmes cepuyesozo Yukay 8 Kapoiozpamax:
a) 30oposux dimeli: 0,91; 0,71, 0,73, 0,82; 0,67, 0,89; 0,90, 1,00, 0,77; 0,78; 0,72; 0,71, 0,90, 0,68; 0,52,
0,58; 0,59; 0,56, 0,74, 0,54, 0,72; 0,76; 0,74, 0,79; 0,66, 65, 0,85, 0,68; 0.80; 0,86; 0,56; 0,64, 0,69; 0.49;
0,56, 0,74; 0,87; 0,69; 0,62; 0,61; 0,97; 0,83; 0,66, 0,78; 0,89; 0,75, 0,90; 0,81; 0,59; 0,68; 0,53, 0,59;
0,75, 0,81, 0,73, 0,85, 0,72, 0,72; 0,79; 0,86, 0,54; 0,62; 0.94; 0,57; 0,75; 0,73; 0,52; 0,68; 0,85, 0,75;
0,79;0,72;
6) xeopux dimed: 0,91; 0,86; 0.74; 0,51, 1.07; 0,79; 0,98; 1,16; 0,74, 0,88; 0,84, 0,66, 0,73, 0,91, 1,22;
1,43, 0,81; 0,72, 0,79; 0,98; 0,62; 1,37, 0,94, 0,77; 0.71; 0,85; 0,85, 0.57; 0:83; 1,27; 1,06; 0,73; 0,61;
0,67; 0,75, 0,91, 1,05, 0,54, 0,85; 0,82, 0,79; 0,64, 0,97; 1,17; 1,06, 0.82; 0,58; 0,93; 0,85, 0,96, 1,08;
0,67;0,74;0,84; 1,03, 0,97, 0,89; 0,63, 0,77, 0,86, 0,61, 0,74, 0,72.
Bapiaum Ne2
Kinbkicmb yacmuHOK 8yeinnsa e 00Hil 8akyoniy napameuiti:
a) npu 0ii 0,04% po34yuHom nenmoHy: 6, 5; 6, 6, 6; 3,4, 4,5, 6,6;,4;5;,5;5,5;,5,4,4;3,6,5,5,4,5;,4; 4;
5,5,3;,5,5,6;,4;,5;,3,4;,5;,5,6;,5;,5,4,4;6,5,4,4;3,6,5,5,4;,3;,5;,3;4,4,5,5,4,6;,5,5;,3,4,4,4,5;
5,5,6,6;,3,5,3;,6;,4;5,3;5,6,3,4,3,6,5;,3,4,4;6,6;
b) 8 KOHmMponsHoMmy eapiaHmi: 4; 3; 3; 0, 2; 2, 2; 3,1, 0,0, 1,2, 2, 2; 2, 3,4, 2, 2; 3,0, 2, 1; 3; 2; 2;
3,2,1;2,2,1,2,4,0,0,2,3,3,2,1,0,1, 2, 2,3, 1,0, 0,4, 2, 2, 2,4, 2,1, 2, 2,3, 2,3, 2,2, 2, 3,1, 2, O
2,0,0,2,1,2;,3;,3,4,0,1; 2, 1; 2; 3; 3.
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Jdodamok b
ModynbHa KOoHMponbHa poboma

3a80aHHA 30 3MICMOBHUM MOOYAEM «30207bHA 2eHEMUKA» BKAKYAIOMb memMu «3aKOHOMIpHOCMI

YyCrnadKy8aHHA O3HAK Mpu Monai2ibpudHUX CXpPeuw,y8aHHAX», «BidxuneHHA 8i0 mumnosux YucenbHuUx

cnisgiOHowWeHs nNpu poswenaeHHi ma ix npu4uHu», «YcnadKy8aHHA O3HAK, 34YensaeHux 3i cmammioy,

«34enneHe ycrnadKy8aHHA 2eHi8 Ma KpocuHzaoeep» i npedcmassse coboro supiweHHsa 3a0da4y (3 3a0adi,

ecboeo 10 6anis ).

OCHOBHIi munu 3a800Hb:

v

SN NN

\

BuzHayumu munu eamem, AKi ymeoproroms 0COOUHU 3 negHUM 2eHOMUIMOM
BuzHayumu 2zeHomunu 6amokis 3a pe3ynemamamu po3UW,erseHHA 8 Mnepuomy MOKOIHHI.
BusHayumu cniggiOHoWeHHA heHomumnis npu cxpewysaHHi y ocib 3 neeHuUM 2eHOMUInom.
3a pe3ynbmamamu cxpeusy8aHHA 8U3Ha4UMu 2eHomurn ocobu, AKa 00CAIOHYEMBbCA.
Y Hawaodkie 8i0 cxpewy8aHHA 0Ci6 3 resHUM 2eHOMUINoOM PO3Paxysamu, 8UKOPUCMOBYHYU
30KOH CMOoAYyYaHHA He3anexHux nodil, YyacmuHy ocib 3 nesHUM gheHomurnom (2eHomuriom,).
BusHayumu y HaulaoKie crniegiOHoOWeHHA 30 cmammio mad 3a (peHoOmMuUnosumM rnposiBoM 03HAKU
npu cxpewy8aHHs ocib, ujo Hecymo 03HAKU, 34ernaeHi 3i cmammio i poamawosaHi abo 8 X abo 8
Y —xpomocomi (npu eemepozamemHocmi 4osa08i4oi cmami abo npu eemepo2amemHocmi
MiHo4oi cmami).
BuzHayumu mun cnadKy8aHHA 3a pe3ys6mamamu CXpPewysaHHA (He3anexcHe, 34ernaneHe: rnosHe
3yernneHHs abo HaseHicMb KpocuHeoeepy). Peaynbmamu moxymes 6ymu npedcmaseHi 8 004X,
8 npoyeHmax abo 8 KinbKocmi ocib.
3a pe3ynomamamu aHaNi3yr4020 CXPEUy8aHHA 8U3HAYUMU 2eHOMUNU MAMepPUHCbKOi 0COBUHU
rpu 34erseHHi 2eHis.
BusHayumu munu 2amem, wjo 6ydymes ymeoprosamuce y 0CObUHU 30 YyMOBU, WO 2eHU €
34enneHumu (mosHicmw abo YacmKoeo, HaA8HUU KPOCUH208ep).
3a pesynemamamu aHANI3yY020 CXpPeuwyy8aHHA 8U3HaAYuUMuU 8i0CMAHb MIiXC  34ernaeHumu
2eHamu.

3adayi 3a 3micmosHum modynem «3a2anbHa 2eHemMuKa» (Npuknad)

3adaua 1

PocnuHy eapby3a 3 6inumu 8uG0BHEHUMU MA00AMU CXPEWy8asu 3 POCAUHOK, W0 MAsad 3eseHi OUCKO-

noodibHi naodu.

Y nepwomy noKosniHHi 8ci pocauHu manu 6ini OuckonodibHi naoou.

Y Opyeomy rokosiHHI criocmepi2anocb make po3uwlenneHHs:

Gini  [luckonodibHi 548
bini  Kynacmi 355
bini  BudosxeHi 61
Hoemi luckonodibHi 129
Hoemi Kynacmi 95
HoemiBudosceHi 14
3eneHi fluckonodibHi 49
3eneHi Kynacmi 28

14



3eneHi BuoosxceHi

5

BusHayumu eeHomunu b6ameokis, 2ibpudie nepuwio2o MOKOMAIHHA Ma ¢eHomunosi Kaacu y eibpudie

0py2020 MOKOIHHSA.

3adaua 2

Po3za (i Anna - pioHi cecmpu (i 06udsi, K i ixHi 6amMbKU cmpaxdarome HIYHOIO Cainomor. Y HUX € we

bpam 3 HOpMAsIbHUM 30PpOM, d MaKoxc bpam i cecmpa 3 HiYHOW cainomoro. Po3a U Anna o0pyxcunuca 3

Y0s10-8iKAMU 3 HOPMAALHUM 30pOM. B Annu 6yna0 08i 0i8HUHKU | YOMUPU XA0MHYUKA, WO CMpaxoarome

HiYHOK cninomoro. Y Po3u - 08a CUHU | OOHbKA 3 HOPMA/ALHUM 30POM | Wwe OOUH CUH, 3 HIYHOK

cninomoto. Cknadime po-008i0 poduHu. BusHayme 2eHomunu Po3u, Annu, ixHix 6amekis i ecix dimed.
Aka limosipHocmb nosAeu 8 Po3u (i Annau OHyKi8, Wo cmpar0aomes HiIYHOK C/iNomMoro, 3a yMo8U, Wo 8Ci

ixHi dimu 0dpyramesca 3 ocobamu 3 HOPMAsIbHUM 30POM.

3adaya 3

Y aHanizyroyomy cxpewyy8aHHi 6yau ompumari HacmynHi cniegioHoweHHA peHomunis y dpy2omy

®deHomunu

A-B-C-
A-B-cc
A-88C-
A -88 cC

aa B- C-

aa B- cc
aaes C-
aa es cc

NOKONIHHI:
Locnio
126
10
64
62
68
70
14
133

Mobydylime Kapmy xpomocom.

Teopemuy4Hi NUMAHHA.

Tema: Cmvamvpa HYKJCIHOBUX KUC]IOm

1. CryaenTa mompocuian 300pa3uTu CTPYKTypy aunykiaeotuniB y ckiaaai JHK, mo
MICTATh aJICHIH 1 TUMIIMH. BiH nonmyctuB rpyOi MOMHIKH. 3HAWIITH X, OOBEmITH 1
y KPY>KOK, TPOHYMEPYWUTE 1 KOPOTKO TOSICHITb.

O—0O=X

o
|
o
|
o
|
Q
=
o)
I

O==
b < & hoercd

O6uacHenue:

‘ Nnwnas dpocoarnas rpynna

e ()
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Tema: Opranizanisi reHomMiB

IopiBHsIIiTE TeHOMHU

Bipycen | IIpoxkapio- | Eykapiotuuni
TUYHI OpTaHi3MH:
OpraHi3Mu:
E.coli - Drosophila Homo
melanogaster | sapiens
KoMmnonenT reHomy
Po3mipu reHOMiB y T.ILH.
YacTKka MOCJIiI0BHOCTENH,
SIKi BUKOHYIOTH KOXYIO4i
GyHKumii
KinbKicTb rexiB
YacTka nocaIigoBHOCTEH
JHK, 1mo noBTopromThCs
IopiBusiiiTe 0yaoBy pizaux JJHK nmociainoBHocTeit
Tun Tun Po3mip Po3mip | Po3mimieHuss B
NOCJIiIOBHOCTEH | IOBTOPIOBAHb | IOBTOPIOBAHUX | OJIOKIB | FreHOMI
JHK MOCJIiI0BHOCTEM, | (T1.H.)
IL.H.
CareniTHa
MinicaresqiTHa
MikpocaresiTHa
IHopiBHsiiiTe 000 IMBOCTI 0Y10BH
Xpomocoma eykapior | IlosaitenHi xpomocomu | XpoMocomu THIY
JAMIIOBHUX LIITOK
Ilix 4yac noainy | [Tiggac MITO3Yy e | I1ig yac MTOLTY
PO3XOIATHCS PO3XOAATHCS PO3XOASTHCA MPABUIBHO
MIPaBUJILHO
IlopiBHsiiiTE 000 IMBOCTI 0Y10BU
mMT/IHK xJa/IHK JAHK
OakTepiii
KinbreBa KinbiieBa KinbrueBa
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Tema: [1o3axpomMocoMHi (pakTOPH CIATKOBOCTI
IopiBHsiiiTe OyA0BY PiZHUX M03aXPOMOCOMHUX (PAKTOPIB CNIAAKOBOCTI

bynosa MexaHi3M TpaHcno3uuii

Tpancno3onu dakrepii

TpaHcno3oHu eykapioTiB:

- AC-eJiIeMeHTH KYKYPY/A3H

- Ds-eneMeHTH KYKYpPYA3H

- Copia-esieMeHTH AP030Qijn

- P- exemenTHn apo3odian

- Fb- extemenTH apo3odinan

- Ty-esileMeHTH apixKiB

- SINE- e1emenTu Jroquau

- LINE- exemenTn JJronunn

Perporpancno3onu

Perporenn

Tema: PexoMmOiHaLIf
1. Ilopisusiime 06a mexanizmu NPOXOONCEHHS KPOCUH208EP) ) eyKapiom

llokasznux | I'inomesa Xonidesi

| T'inomesa Vaiimxaysa

CninvHi pucu

Biominnocmi

IlopiBHsIiTE KOHCEPBATHUBHY,

pemikanii JJHK

Tema: Perurikanis

HANMIBKOHCEPBATHUBHY 1| /JHUCHEPCHBHY MoOJeJi

IHoka3Huk KoncepBaTusH HaniBkoHcepBaTHUBHA

Moaeanb

MOJeJb

JducnepcuBHa
MOJeJIb

Marpuusa (0JuH,
o0u/1Ba JTAHITIOTH)

Pesyabrar
perutikamii
(CkJa MOJIEKYN)
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IHopiBusiiiTe mexanizmu pemikauii JIHK 3a 0 - Tunom, 6-Tunom, Y- Tunom ta 3a
THIIOM YTBOpeHHs D-metui

IHoxa3sHuK 0 — Tun G6-THUII Y- THHOM 32 THIIOM
yrBopeHHsi D-
nerJi

JLas1 AKUX
oprasizmis
XapaKTepHUi
PennikaTuBHA
BIWJIKA

(oaHO-,
JBOHAIpaBJICHA,
)
KinbkicTb
Opil:KuHIB
pemrikanii
Pe3syabTar
pemrikanii

IopiBHsiiiTe BaacTusocTi i pynkuii mosimepas I, I1 i Il B 6akTepianbHiid KIiTHHI

HHokazuuk JAHK-noaimepasza | IHK-nmosimepasa II | THK-noaximepa3sa 111
|

KinbkicTh
MOJIEKYJT Ha
KJITHHY
MouiekyJisspHa
Maca

OcHoBHa
pyHkuis B
KJITHHI
bynoBa
Inimianis
CHHTE3y
JIAHIIOra

51-3!-
noJriMmepasHa
aKTHBHICTH
51_31-
€K30HYKJIea3Ha
AKTHBHICThH
3151
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eK30HYKJIea3Ha
AKTHUBHICTH

IpumiTka

IopiBHsiiiTe BiacTHBOCTI i pyHkuii mosimepas a, B, X B eykapioTuuHiii KJiTHHI

Iloka3Huk

JAHK-nmosimepasa
a

JHK-nosimepa3za B | JHK-mosimepa3za X

KinbkicTh
MOJIEKY.JI Ha
KJITHHY

MouJekyasipHa
Maca

OcHoBHA

bynkuist B
KJITHHI

bynosa

5131
noJriMepa3zHa
AKTHUBHICTH

5131
€K30HYKJIea3Ha
AKTHBHICTH

3151
e€K30HYKJIea3Ha
AKTHUBHICTH

IIpumiTka

Tema: Penapauis
1. Iopienaiime excuyusiiiny penapauiio 0CHO8 i HYKJ1e0Omuoie.

Ioka3nuk Excuusiiina penapauia ocnoe | Excuusiiina penapayin
HYK1€0muoie
Cninoni pucu
Biominnocmi

2. Aki penapamueni cucmemu eunpagiaoms nepeniueni nouikooxicennus /JHK.
3anoenims maxy maoauyo:
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Howkooxcenuna /[HK

Penapamuena
cucmema

Heoo6xioni komnonenmu
ona it pynkuionyeannsn

Hipumioun
(6-4)nipumioon-
dhomonpodykm

3-memuiaoenin

Ypayun

8-okcozyanin

B,

A0oykm agpramoxcuny

Aooykm

ayemuaaminogayopeny

C-T-oumep

Anypunoeuii caiim

6 .
O’ - emunzyanin

Homunkoea napa G-T

JTHK

OonoHumkosuil po3pue

Tema: Excripecisi reHeTUHYHOI0 MaTepiany

3po0iTh NOPIBHAVILHUI aHAJII3 MPOLECIB PenUIiKanii Ta TPAHCKPUIIIIL

IToxa3Huk

Penaikanis

Tpanckpunuis

CuisibHi pucu

3 sxKoro mpouecy
NMOYHUHAETHCHA

fka yTBOpHOETBHCH
CTPYKTYpa

Ak MPOXOIUTH
noJiriMepu3amis
(HanpsAMOK)

Ak nmoeaHyrThCH
HYKJICOTHAH y
HOBO-
CHHTE30BAHOMY
JIAHII031

Bigminnocti

Yu 30epiraerbcs
KOHCEPBATHUBHICTH
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TTHK

JloB:xxkuHA JUISIHKH,
M0 miyIacThca Jae
cuipamizamii = (Best

JTHK, MeBHA
YacTHHA)

Marepiaa IS
CUHTE3Y

OcHoBHUI GepMeHT
CHHTe3y

HeoOxignicTh
npaimMepiB IS
MOYATKY CUHTE3y

HasiBHicTD qu
BIICYTHICTH
Moaupikamin
NMPOAYKTY

IHopiBHsIiTE TPAHCKPHUIILIIO Y MPO- TA €yKAPIOT

IHHokazuuk IIpokapioTn Eykapiorn

IlopiBHslITE TPAHCASAILIIO y IPO- TA eyKapioT

IHoka3Huk IIpokapioTn Eykapiorn

Tema: PeryJisiliss akTUBHOCTI I'eHIB

Brnumirh, siki omeponnm y E.coli (abo y immmx mnpoxapioriB) pery/onThesi 3a
HACTYITHMMH MeXaHi3MaMHu.
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Tun peryasuii podotu
onepoHa

IIpukjaau onepoHiB

HeraTuBHa ingykitis

HeraruBHa penpecis

Ilo3uTuBHA iHAYKIis

Ilo3uTuBHA penpecisi

IlopiBHsiiiTe Ta cHiBCTABTe NMPUHLUMIIM PeryJsilii ekcnpecii rediB y eykapioriB Ta

NPOKAPiOTIB.

HpuHumunm IIpokapioTn

peryJasuii

Eyxkapiorn

CuisbHi pucu

Bigminni pucu
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Jdodamok B
MOJIOMEHHA
npo peilimuHao8y cucmemy OoyiHKu ycniwHocmi cmyodeHmie
3 ducyunninu «feHeMuKa»

. Po3moain HaBUambHUX .
Iy HapuanbHuii yac KontposnbHi 3axonu
= TOAUH
3
3
© KpeJIuTU aYAUTOPHUX Jlexuii | [Mpaktuuni | CPC MKP PP Cemectp
TOJUH arecT.
5 8,5 255 20 16 219 1 1 Ex3amen

HeobxioHa ymoea HaO8YAHHA HAO OaHOMY KYPCi:

- peecmpayina y 2ya2n-Kaaci 3a susHa4yeHUMU ymosamu;
-aemopu3oeaHe esneKmpoHHe (8 Knacpymi, 3 imeHHo20 melina, Kpawe 3 lll.kpi) nidmeepdxceHHAa
¢akmy o3HaliomneHHA 3 Ha0aHum PCO 32i0Ho0 HadaHoi ghopmu.

HE 3apeecmposaHum cmydeHmam ma cmyoeHmam, wo He niomeepounu o3HaliomnaeHHsA 3 PCO,
pelimuHz208i 3a480aHHA He PO3CUNAOMbCA i He OyiHMbCA

PeiimuHa cmydeHma 3 ducyunaiHu cknadaemoca 3 6anis, AKi 6iH ompumye 3a:

1) 8i0N08idi HaO NPAKMUYHUX 3AHAMMAX 20 6arnis

2) HanucaHHA MoOYysbHOI KOHMPObHOI pobomu 20 banis
4) BUKOHAHHSA PO3paxyHKosoi pobomu 15 6anis
5) 8i0N08idb HA eK3aMeHi 45 banis

Cucmema pelimuHzosux (eazosux) 6anie ma Kpumepii oyiHIO8AHHA
1.Po6oma Ha NpaKMUuU4YHUX 3aHAMMAX
Poboma Ha npakmu4HoMy 8KAO4dA€E OYiHKY 3a [13, pobomy 8 yami ma ycHy 8ionoeios.
Bazosuti 6an — 5.

KoxceHn cmydeHm 3a cemecmp 8 cepedHboMy gidnosioae 4 pasu 3a ymosu pobomu 8 OH-naiiH
pexumi 3a OucmaHyiliHo2o (3miwaHo20) HasyaHHA abo pobomi e yami npu nepexodi Ha o4yHe
HaesuyaHHA. Kinbkicmoe 6anie, HabpaHux 3a 8i0N08idi Ha NPAKMUYHUX 3aHAMMAX, dopisHtoe 20 banam.
3a eiocymHocmi pobomu 8 uyami cmydeHm 88aXAEMbCA GIOCYMHIM HA 3aHAMMAx | Uomy
8UCMABAAEMbCA «H» 8 XYPHAAI 8i08iI0Yy8AHb 3aHAMb.

Kpumepii oUuiHK8AHHA:

8ci npasusbHi 8i0N06iIdJ 4,75-5 banie
He 8ci 8i0nosidi HassHi abo He 8ci NpasusnbHi 8idnosiodi 3,0-4,25 banis
8i0cymHs abo HenpasusisbHA 8i0no8idb 0 6arnis

2.ModynbHa KOHMpoabHa poboma
Bazosuti 6an — 20.

ModynbHa KOHMPOAbHA poboma BKAKHAE NPAKMUYHI 3080GHHA 30 memamu «3aKOHOMIpHOCMI
YCnaoKy8aHHA O3HAK rpu Mnosi2ibpudHUX CXpeusy8aHHSX», «BiOxuneHHs 8i0 munosux 4YucesbHUX
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cnisgiOHoWeHsb rnpu po3wensaeHHi ma ix npu4yuHU», «YCcrnadKy8aHHS O3HAK, 34YersaeHux 3i cmammioy,
«34erizieHe yCcriadKyB8aHHA 2eHi8 ma KpocuHeogsep», «lLlumosoeiyHi oOcHoOB8U CcrnAOKosocmi»,
«lumonnasmamuyHa cnadkogicme» ma meopemuyHi nNUMAaHHA 3a po3dinom «MonekynapHa
Op2aHi3ayia 2eHeMU4YHUX MPOYEecia .

Kpumepii oyiHIOBAHHA:

-npasusbHa 8idnoeids, npasunbHUl xid pileHHS 19-20 6anis
-8i0r108i0b HenpasusAbHA BHACMIOOK MeXHIYHUX

MOMUSIOK, Xi0 pileHHA NpasunbHUl 15 - 18,5 6anis
-HenpasusbHa 8i0noesidb, HerpasuabHUl

Xi0 pilWleHHs, Has8Hi Cymmeai nomusxku 12,0 - 14,5 6anis
- p038°a3aHHA 8i0cymHe abo HesipHe 0 6anie

MakcumanbHa KinbKicme 6anie 3a MKP: 20 6anis.

I0enmuyHi eidnoeidi e MKP esaxcaromoeca naaziamom ma He OYiHIOHOMbCA, NO8MOpPHe
8uKoHaHHA MKP e ybomy sunaoky He nepedbayeHo.

3.Po3paxyHKkosa poboma
Bazosuii 6an — 15.
Po3paxyHkosa poboma cknadaemoscsa 3 5 3080aHb, WO HEObXiOHO BUKOHOMU HA MPUKAAdi €8020
8apiaHMy, Kepylo4yucb 3pasKom, AKUl  HasedeHo 8 ,MemoOu4YyHUX 6Ka3i8KAX 00 BUKOHAHHA
po3paxyHKoeoi pobomu 3 ducyunaiHu ,lfeHemuka”. MakcumanbHa KinbKicme 6anie 30 BUKOHAHHA
KOXHO20 3 3a80aHb - 3 banu. 3a nosHy suyeprHy 8i0rnoegidb 3a 3a80aHHA No 5 moxcauso ompumamu
dodamkoso 1-2 6anu.
- MnosHa eu4vepriHa 8ionosios 3 6anu
- 8i0N08i0b HernpasunbHA 8HACAIOOK MEXHIYHUX
MOMUSIOK, Xi0 piuieHHA npasuabHuli 2,25-2,75 6anu
- 8i0N08i0b HernpasunbHA 8HACAIOOK 8eaUKOI KinbKocmi
Cymmesux rnoMusoK, OesiKi KDOKU € 8ipHUMU 1,75-2,0 6an
- HenpasusabHA 8i0nosidb, HerpasuabHUl
Xi0 piweHHA abo Hema po368’A3aHHA 0 6anis
MakcumanbHa KinbKicme 6asnie 3a BUKOHAHHA po3paxyHKoeoi pobomu dopieHioe 5 x 3 6anu = 15
6anis .
I0enmuyHi 8idnoeidi 8 PP abo suseneHHA 36ixcHocmeli 8 pobomi 3 pobomamu MUHYAUX POKie

esadcaromoca naaziamom ma HE oyiHIOMbCA, N08MoOpHe BUKOHAHHA PP 8 ybomy eunadky He
nepedbayeHo. [lMpu e6uKkoHaHHi PP y cnucKy euKopucmaroi simepamypu Hagooumu pocilicbKi
Oxcepena 3a60pOHAEMbCA.

PP, siki BUKOHQAHI NicAA 3aKiHYeHHA mepMiHy 8UKOHAHHA, OYiHIOoMbca 3 empamoro 1 6any 3a 3

OHi npomepmiHysaHHs, 2 6anu — 3a muxcdeHs, 3 6aau — 3a 10 OHie, 4 6anu — 3a 14 OHis, 5 6anis — 3a 20
OHig. [icna yvbo2o mepmiHy pobomu npuliMmaromeca MinbKU 30 HAABHOCMI MOBAMCHUX MPUYUH 34
HAMuUCaHHA TOACHI0BAALHOI 3anMucKU | HAOAHHA 8i0nosidHUX O0oKymeHmie. [licia onpuntoOHeHHsA
pe3ysnbmamis rnepesipku epyn MAaKcuMasnabHA OUiHKaA, wo moxce byde ompumarHa — 0,85 8i0 miei, wo
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nepedbayveHa 3a yel sud pobim, mobmo 13 6anis. [lna donycKy 00 eK3ameHy poboma 8UKOHYeEMbCA i
npulimaemeocs, ane makcumaneHuli 6aa — 0,6 8i0 3a2as16H020, mobmo 9 6aris.

Po3paxyHOK wKanu cemecmposozo pelimurzy ( RC ):
Takum yuHom, cmapmoasuli pelimuHz cKnaodae:
RC =20+ 20+ 15 = 55 6anis

ExzameHayiliHa oyiHKa cknadae: RE = 45 6anie

Takum YuHoM, pelimuH208a WKana 3 OUCYUNAIHU CKNadae:
RD = 55 + 45 = 100 6anis.

HeobxidHoto ymoeoro donycKy 00 eK3ameHY € BUKOHOHHSA :

- BUKOHOHHA PP
- cemecmposuli pelimuHe 0,5 RC, mobmo 27 6anis i suwe.

MumaHHA npo nidsuweHHA  He3a008inbHO20 cemecmposoz20 pelimuHay po32740demosca nicas
BUKOHOHHA BCiX ceMmecmposux KOHMPOsbHUX 3aX00i8 8 KiHyi cemecmpy misnbKu 8 momy eunaoky,
AKWo cemecmposuli pelimuHz meHwe, Hixc 27 banie. B ybomy sunadxky cmyoeHmosi Ha0dembCs Npaso
BUKOHaMu iHOugidyanbHe 3080QHHA. Y 6unadky OmpuMaHHSA He3a008inbHOI OUIHKU, cmydeHm
po3enadaemoeca AK makul, wo HedonyweHuli 0o 3aniky i (i0e Ha nepecknadaHHA y s8idnogioHocmi 0o
epaghiky cknadaHHA 3abopeosaHocmell.

Ek3ameH nposodumeca y nucbmosili hopmi.
Exk3ameHauyiliHa OUiHKa CKNa0aemMobcA 3:

- 8i0noeidi Ha mecmosi 3a80aHHsA binemy (35 x 1 6an) 35 banis
- po38’a3aHHA 3a0ay (10 x 1 6an) 10 6anis
Kpumepii ek3ameHayiliHo20 oUiHIOB8AHHSA:

meopemuYHi _MNUMAaHHA:

v npasusnbHa, su4eprnHa 8idnosios 16an
v 8idnosidb npasusnbHa, ane He su4eprHa abo HEMOYHA, HEMOBHA 0, 60— 0,90 b6anis
v Hema 8i0noeidi Ha numaHHA abo HegipHa 8i0Nosidb 0 6anis

p038°A30HHA 300aY4:

v npasusnbHa 8idnosidb 16an
v 8idnosidb HerpasuabHaA 8HACAIOOK MEXHIYHUX MOMUSIOK, Xi0

piweHHA npasunsHuli abo 8i0Noe8idb HenpasusbHA, € MOMUSKU

8 X00i piWeHHs, asne € po38’A3AHHSA, OKPEMI KPOKU € 8ipHUMU 0,60 — 0,90 6anis
V' Hema po36’a3aHHA ab60 HesipHa 8i0Noeidb 0 6anis

Mid yac HanucaHHA ek3ameHauiliHOIT pobomu He OonycKAEMbCA 8UKOPUCMAHHA By0b AKUX eadxemis,
nidpy4YHUKie, KOHcekmis. Y pa3i HEBUKOHAHHA Ui€i ymosu cmydeHm 8i0CMOpPOHIOEMbLCA 8i0 BUKOHAHHSA
eKk3ameHauiliHoi pobomu i lide Ha dodamkosy cecito.

Ana ompumaHHA cmydeHmom 8i0nosiOHUX OUiHOK (020 pelimuH208a OUiHKG nepesodumscs 32i0HO
mabnuyi:
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Rp =Rc+Re TpaguuiiiHa ouiHKa
95-100 BigmiHHO
8>-94 Ayxe nobpe
75-84 [obpe
65-74 3a40BiNbHO
60 -64 JocTtaTtHbo
27<Rp£60 He3apg0BiNbHO
Rc <27 abo He BMKOHAHI iHWIi ymoBM He AonyleHNi
AONYCKY A0 €K3aMeHY

CymapHa OUIHKG, WO B8HOCUMbCA 8 B8i0OMiCmb, MOBUHHA MNOBHICMIO eidnosidamu ouyiHyi e
enekmpoHHomy Kamnyci, Oe oKpyenieHHA decamux i comux 6anie npoepamoro He nepedbavyeHo, momy
OKpyarneHHA OUiHOK 30ilicHIoeEMbCA y 8idnogidHocmi 00 Npasuan Mamemamuku.

Y sunadky ompumaHHA He3a008isbHOI OUiHKU, cmydeHm (ide Ha nepecknadaHHA y 8idrnosidHocmi
00 2pagpiky cknadaHHA 3abop2oeaHocmeli (2 cnpobu). lidsuwieHHs He3a008inbHo20 RC nposodumescs
Makxkoxc Nposooumscs y 8idrnogioHocmi 0o 2pagpiky.
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Hdodamok [

EK3AMEHAL[II'7HI TMUTAHHA 3 gNCUNNIIHAN
“TeHemuka”

3akoHomipHOCMIi He3anexHo20 cradKy8aHHsA (3a0adi).

BioxuneHHsa 8i0 munosux YyucenbHUX criegiOHoWeHb npu po3wensaeHHi (3adadi).
Ocobnusocmi ycnadkyB8aHHA 03HAK, 34ernaeHux i3 cmammio (3a0adi).

3uenneHe ycnadKysaHHA. [pUHYUNU KAOPMYBAHHA XPOMOCOM (3adadi).
3akoHoMipHOCMI UUMONAA3MAMUYHO20 YCNAaOKy8aHHA(3adadi).

OcHosHiI xapakmepucmuku mymauiti ma moodugpikauiii (3adaui).

N A WDNR

IHOyKoB8aHUU MymazeHe3: MOHAMMA NPo Mymauii, munu mymayilt ma ix 2eHemuy4Hi HacioKu
(3a0aui).

8. Ocobnusocmi cnadkysaHHA y nonyaayii. 3akoH Xapoi-BaliHbepaa (3adaui).

9. Ocobnusocmi opeaHi3ayii 2eHemMu4yHO20 anapamy y eykapiom ma npokapiom.

10. HykneiHosi kKucniomu. [lepguHHaG CMPYKMypa HyKAeiHo8UX Kucsaom.

11. HykneiHosi Kucnomu: pieHi npocmoposoi op2aHizayii IHK ma PHK.

12. Monimopaghiam nodeiliHoi cnipani HK.

13. JeHamypavyia ma peHamypauia AHK.

14. Cynepcnipanizauia AHK ma ii 6ionoziyHe 3HaYeHHA.

15. PHK: munu, 6ydosa, 2eHemuy4Hi pyHKUii.

16. FreHemuyHuli K00. KoniHeapHicmbs 2eHa ma KoOyemoezo bisnKa.

17. Cmpykmypa eykapiomu4yHux eeHig: munu nocaidosHocmedll, w0 3ycmpiyaromecs. Mo3saiyHa
bydoesa zeHis.

18. 3azanbHull npuHYUN op2aHizayii 2eHemu4Ho2o mamepiany. leHomu sipycis. MonexkynapHa
opaaHizauia 6ak-mepiansbHuUx 2eHis. Ocobausocmi KOMNaKkmu3auyii 2eHoma eykapiomie.

19. Po38umok yseneHb npo ckaadHy bydosy eeHa. Kpumepii anenizmy. MHoxcuHHUl anenizm eH [k
00UHUYA GyHKYiT, Mymauii ma pekombiHayii. ToHka 6ydosa eeHig Ha npukaadir Il noKycy haea T4

(3a0qaui).

20. ®DyHKUIT 2eHy. PO38UMOK ya871eHb NPo 2eH AK 0OUHUUH YHKUT.

21. CmyniHuamuli memab6oniam nio KoHmMposem 2eHis. loHamms npo eceHemuyHuli 670k ( 3a0ad4i).
22. 3az2aa1bHa xapakmepucmuka rpouecie penaikayii. binku penaikauii ma ix 2eHHa demepmiHauis.

23. MexaHizmu pennikayii JHK y npokapiom ma eykapiom.

24. Cucmemu pecmpukuyii-mooucgpikauii Ak 00UH 3 MexaHiamis pernapauii.

25. Penapauia nowkodxceHs JHK: npama penapauia AHK, pomopeakmusauyis ma cucmemu
sunpasneHHA nomunok AHK-nonimepazamu.

26. EkcyusitiHa penapauia AHK.

27. Cucmemu iHOyKosaHoI penapayii. SOS-penapauis.

28. Penapauia nowkodxceHs JHK: micmemuy-penapauia, nocmpenaikamusHa penapay,is.

29. FeHemu4Ha peKombiHayia: MOHAMMSA, Muru, 3HaQ4YeHHA 8 2eHeMmuu.

30. MoneKynapHi MexaHiamu 3a2a1bHoi 2eHemuYHOoIi peKomMbiHauii.

31. Cmamesa ougpepeHyiayis y bakmepiti. KoH’rozauis.
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32. FeHemu4Ha pekomMbiHayia npu mpaHcgopmayii.

33. TpaHCOYKYia: 8U3HAYEHHA, OCHOBHI emanu, 3HaYeHHA 8 2eHemuUi ma cenekyii MiKpoopaaHiamis.
34. BuKopucmaHHA KoH’t02ayil, mpaHcgopmauii ma mpaHcOyKyii 019 2eHemu4YH020 KapmyeaHHs
(3a0aui).

35. Mna3midu: cmpykmypa ma 0CHOBHI 81acMUBOCMI, Kaacugikayia naa3mio, poss rnaasmio y
nepeHeceHHi 2eHemu-4Hoi iHghopmauii.

36. MobinbHi ceHemu4Hi enemeHmu 6akmepili: HomeHKaamypa, bydoea, Po3Mo8COOMEHICMb.

37. IS-enemeHmu 6akmepili: 6ydosa, es1acMuUBOCMI, 8171U8 HA EKCIPECito 2eHis.

38. TpaHcno3oHu 6akmepil, ix cmpykmypa ma ¢yHKUioHanbHi ocobausocmi.

39. Ekcnipecis eeHemuyHoi iHghopmauii. OcHosHi emanu AHK-3anexcHoi mpaHcKpunyii.

40. TpaHckpunuia. [NoHAMMA Npo MpaHCKpurnmoH. Cmpykmypa npomMmomopié ma mepmiHamopis.
41. Ocobnusocmi bydosu [HK-3anexHux-PHK-rnonimepas y npo- ma eykapiomis.

42. Mpoyecine ma cnnaliciHe iPHK 8 KnimuHax eyKkapiomis. AnemepHamuHuli cnnaadiciHe.

43. TpaHcaauia eeHemu4vHoi iHgbopmauii. MonekynapHa opeaxizayisa pubocom. Pons iPHK ma mPHK
8 Ubomy rpouyeci.

44. TpaHcaauia. OcHosHi emanu npouecy biocunmesy binka. MocmmpaHcnayilivi modugikauii.

45. Pezynayis akmusHocmi 2eHis y npokapiomis. AdanmueHuli cuHmes chepmeHmis, MOHAMMSA npo
OrnepoH.
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