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[adopmartis npo neperisa pododoi mporpamu (cunadycy):

HaBuanbuuii 3MiHH PO3TISHYTO 1 CXBaJICHO

Howmep nonatky no

. Jarta Ta HOMEp
po6odoi mporpamu 3 .
BHOCSITHCS ) MPOTOKOJTY 3aCiJaHHS
. OTIHCOM 3MiH
3MiHU kadenpu IpOrpaMu

piK, B IKOMY T'apanr

3aBigyBad kadenpu . .
y benp OCBITHBOI




1. BATAJIBHA IH®OPMAIIIA ITPO OCBITHIM KOMIIOHEHT

1. Hazga OK CuHTe3 parioHaTbHUX TEXHOJIOTIYHUX PIIlICHb
2. dakynerer/Kadenpa [mxeHepHo-TexXHOMOTIYHNN (pakynbpTeT/ Kadeapa TEXHIYHOTO CepBicy
3. Craryc OK BubipkoBuii
4. [Tporpama/Cnemnianbhi | OCBITHBO-HAyKOBa mporpama «[ aimy3eBe MammHOOyIyBaHHSDY
CTb (TIporpamu) 3a cnenianbHicTIO 133 «["ay3eBe MaMHOOY1yBaHHSD)
5. OK moxe 0yTu
3aIpONIOHOBAHUM 111
(3anosnwoemvcs 014
suobiprosux OK)
6. Pisenr HPK 8 piBeHb
7. Cemectp Ta Henna
TPUBAIICTh 2 cemectp, 14 TIXKHIB
BHUBYEHHS
8. KinbkicTs kpeauTi 5
€KTC
9. 3aranpHuii o0csT KonrtaktHa poOoTa(3aHsATTs) CamocriiiHa pobota
TOAMH Ta iX po3noain | Jlekmiini [TpakTuysi JlaGopatopHi
/ceMiHapChKi
28 28 94
10. | MoBa HaB4YaHHs YKkpaiHcbka
11. | Bukmagay/ Kononnsgnuenko €sren BnaanciaBoBud, K.T.H., JOIIEHT.
KoopaunaTtop I'oguau KoHCYyIBTaIIN — KOkHOTO TToHeniaka 3 12.00 mo 14.00, kabiner
OCBITHBHOTO 316m
KOMIIOHEHTa
11.1 | KonraktHa yevhen.konoplianchenko@snau.edu.ua
iH(hOopMaITis
12. | 3aranbHu onucC JlucuuiuliHa chpsMoBaHa Ha (QOpMyBaHHSA y 3700yBadiB CHCTEMH|
OCBITHBOT'O TEOPETUYHUX 3HaHb 3 METOJOJIOTIT HAYKOBHX JOCHTIIKCHb, 3aCBOECHHS
KOMIIOHEHTa MOHSATIHHO-KAaTErOpiifHOro amnapaTy HayKOBOI AiSUIBHOCTI, OBOJIOIIHHS
TEOPETUYHUMH 3HAHHSAMH 3 TIMTaHb KIAcHdikaiii HayK, HayKOBO-
TEXHIYHOTO TOTEHIialy, OpraHi3aiii HayKOBO-JOCIIIHOI AiSUIBHOCTI B
VYkpaini Ta cBiTi. byne kopucHa mMaitOyTHIM (axiBIpsiM il HAOYTTA
HaBUYOK KPUTUYHOTO MHCJICHHS, OUIYKY Ta 00poOsieHHs iH(opMallii
3 pI3HUX JDKEpEN, CHUHTE3y KOMIUICKCHUX 17eH /IS BUPIIICHHS
TEOPETUYHHX Ta MPUKIAJHUX IHKEHEPHUX IMPOOJIEM BiAMOBIAHO 10
TEMH BJIACHOT'O JOCIHIKEHHS.
13. | MeTta OCBITHBOTO [Tonsrae y orpumaHHi 3100yBa4aMy 3HaHb 10JI0 BUBYCHHSI OCHOBHHUX
KOMITOHEHTA MOHATH MPO HAYKy 1 HAYKOBE 3HAHHS, METOOJIOTII0, OpraHi3aIiio Ta
0COOJIMBOCTI HAYKOBUX JOCIIPKEHb B Taly3l MeXaHI4HOi 1H)XXeHepii,
BHOIp TEMHM HAYKOBOTO JOCTIIKCHHS, TOIIYK HEOOXITHUX JDKEpe
iHpopmanii, odopMIIEHHS pe3ynbTaTiB HAYKOBUX JIOCIiIKEHb,
CKJIaJIJaHHS 3BITY MPO HAyKOBY pOOOTY, BUMOTH JO PI3HOTO POAY
nyOuikaniii, HanucaHHs KBaji¢ikaniiHoi podoTH JoKTOpa (inocodii.
14. | TlepexymoBu Hucnumina e nepexymoBoro st OK 14 «[HHOBaIiiiHI TEXHOJIOT14H1

puBucHHS OK,
3B'SI30K 3 1HIIMMU
OCBITHIMU
komnonentamu OI1

pilIEHHS B raJiy3¢BOMY MalllMHOOY/yBaHHI» Ta
OK 6 «MogentoBaHHS Ta MJIaHYBAHHS HAYKOBOTO €KCIIEPUMEHTY B
1HKeHepii»




15. | INomituka VY pasi, skmo 3700yBad 3mae poOOTY iHIIOrO 3700yBada sSK CBOKO)
aKaJieMiuyHO1 BJIACHY, TaKa po0OTa aHyJILOBYETHCS 1 BHKOHYETHCS TTOBTOPHO.
I006pOYeCcHOCTI V pasi cnucyBaHHS — MOBTOPHE CKJIaJJaHHA BiJIIOBITHOTO 3aBIaHHS.

Y pa3i BUKOPUCTAHHS TEKCTOBHX 3allO3MYE€Hb 0€3 HaJeKHOTO
IIUTYBaHHS (aKaJIEMIYHHH TUIariat) - po0oTa aHyJIbOBYEThCHI.

16. | Ilocunanus Ha kypc y | https://cdn.snau.edu.ua/moodle/course/view.php?id=2184

cuctemi Moodle

2. PE3YJIbTATU HABYAHHS 3A OCBITHIM KOMIIOHEHTOM TA IX
3B'S30K 3 IPOT'PAMHUMMU PE3YJIBbTATAMU HABYAHHSA

PesynbraTn HaByanns 3a OK: ITporpamHi pe3ynbTaTH HABYAHHS, HA
I[Ticns BHUBYEHHS OCBITHBOTO JOCATHEHHS AKUX cupsiMoBanuii OK
KOMIIOHEHTa 3700yBa4 O4iKyBaHO (3a3HAYUTU HOMED 3TiHO 3 HyMepaliero, | SIK OLiHIOEThCS
Oy/ie 30aTeH. ..» HapeneHoo B OI1)! JIPH
[TPH

[TPH1 | ITPHS5 | ITPH7 | I1PH8 | ITPH9
JAPH1. 3actocoByBaT METOI0JIO- Tect
riYHI OCHOBM Ha BCIX eTamax MHO>KHHHOTO
HayKOBHX JOCTIKEHb, o X X X BHUOOPY
dhopmymroBaTH MPOOIEMH, POZKPUTTS
TEMU Ta BUPIIICHHS 3a7a4
JUCEPTAIitHOT pOOOTH.
JIPH2. 3nilicHIOBaTH MOIIYK [HnuBinyansHe
HEeoOXiIHO1 iHdOopMmarrii, ii 3aBIaHHI
OIpAaLOBaHHS Ta Yy3araJlbHEHHSA 3 X X
BUKOPHUCTAHHSM Cy4YacHHUX LU(POBUX
TEXHOJIOTIH.
JIPH3. Oprani3zoByBaTu Ta [HnuBinyansHe
BUKOHYBATH NpUKIaJHI ~ HAYKOBI X X X 3aBJIaHHS
JNOCHIPKEHHST 3  BUKOPHCTAaHHAM
CTaHJIAPTHUX METOJIHK.
JIPH4.  OO6pob6nsitu  pe3ysbTaTh [anuBiTyansHe
MPOBEICHUX JIOCJIIJDKEHD Ta X X X 3aBIaHHA
(hopMyJTIOBaTH BUCHOBKH.
JIPHS.  Odopmusatu  pe3ynbTatu [anuBiTyansHe
HAyKOBO-AOCIITHOT pobotu 3aBIaHHs
BIIMOBIZIHO 10 BHUMOT JUIsl 3BITY, X AHamiTHYHUI
nyOmikarii, Ta aucepTaiiHol OTJISIA 3
poboTH. MTPE3CHTAITIE€I0

ITPH 1. Matu koHIENTyadbHI Ta METOJO0JIOTIYHI 3HAHHS 3 MEXaHIYHOI 1H)XeHepii 1 Ha
MEXI TMPEIMETHUX Trajly3ed, a TakoX JOCIIJHMIIbKI HABUYKH, JOCTaTHI IS
MPOBEJICHHS] HAYKOBUX 1 MPUKIAIHUX JOCIIPKCHh Ha PIBHI OCTAaHHIX CBITOBUX
JIOCATHEHb 3 BIAMOBIIHOTO HAINpPsIMy, OTPUMAaHHS HOBUX 3HaHb Ta/a00 3M1MCHEHHS
1HHOBALIIH.

[1PH 5. 3acTocoByBaTH Cy4yacHi IHCTPYMEHTH 1 TE€XHOJIOT1i MOLIYKY, OOpOOJIEHHS Ta
aHami3y iHdopmarrii, 30KpeMa, CTATUCTHYHI METOJM aHaJi3y JaHWUX BEITUKOTO 00CATY

" Mae Bignosigatn MaTpuui 3a6e3neyeHHs1 NporpaMHUX pesyrbTaTiB HaBYaHHS BignoBiAHMMM KOMIOHEHTaMK
OCBITHbOI Mporpamu, 3asHavyaeTbCs Anst 060B’A3KOBMNX OCBITHIX KoMNoHeHTiB Ol | Ta Il piBHS, Ans ycix
(oboB’askoBMx Ta BMGipkoBux OK) OI1 I



Ta/ab0 CKJIAJHOI CTPYKTYpPH, CHEIiani3oBaHi 0a3u JaHuX Ta iHPOPMAIIIiHI CHCTEMH.
[IPH 7. BwmiTn mniaHyBaTH 1 BHKOHYBaTH €KCIIEPUMEHTaJbHI Ta/ab0o TeopeTuyHi
JOCIIJKEHHSI 3 Tajly3€BOro MAIIMHOOYIyBaHHS Ta JOTHYHUX MDKIUCHUIUTIHAPHUX
HampsiMiB 3 BUKOPUCTAHHSAM CYYaCHUX IHCTPYMEHTIB Ta JOTPUMaHHSIM HOPM
npodeciiiHoi 1 akaAeMI4HOi eTHKH, KPUTHYHO aHaji3yBaTU pe3yJIbTaTh BIIACHUX
JOCIIKEHb 1 pe3yjibTaTH IHIIMX JOCHIAHUKIB Yy KOHTEKCTI YChOTO KOMILIEKCY
Cy4acHUX 3HaHb II0JI0 JOCIKYBaHO1 TPOOJIEMH.

[TPH 8. 3actocoByBaTu 3arajibHl IPUHIMIMN Ta METOAU MaTEMaTUKU, IPUPOJHUYMX Ta
TEXHIYHUX HayK, a TaKOXX CydacHl METOJM Ta IHCTPYMEHTH, LIU(PPOBI TEXHOJOTIi Ta
CrieriajgizoBane mnporpaMHe 3a0e3MedeHHs] NJis MPOBAKCHHS JOCTIKEHb y cdepi
MEXaHIYHOI 1HXKEeHepii.

[TPH 9. I'nuboko po3ymiTu 3arajibHl MPUHIUINA Ta METOJIM MEXaHIYHOI 1HXKeHepil a
TaKOX METOJIOJIOTII0 HAYKOBUX JIOCITIIKEHb, 3aCTOCYBATH iX Y BIACHUX JIOCIIIKEHHIX
y cdepi ramy3eBoro MamHOOyIyBaHHS Ta Y BUKJIQIalbKINA TPAKTHUIIL.

3. 3MICT OCBITHBOI'O KOMOIIOHEHTA (ITPOT'PAMA HABYAJIbHOI

JUCHHUIIJITHN)
Tewma. Posnonin B Mexkax 3arajbHOIO
[lepenik nuTaHp, M0 OYIYTh PO3TISHYTI B MEKaX OrofuKery 4acy PexomennoBana
TeMH Aynutopna po6ota | CamocTiiiHa niTeparypa
pobora
JIx | I1.3/ |JIa0.
CEeMIH. | 3.
3
Tema 1. IcTopisi pO3BUTKY CHCTEMHHX ySIBJICHD. 2 2 10 1,2,6,7,11,23

IcTopis pO3BUTKY CHUCTEeMHHUX YsABIEHb. l[Ipenmer
CHUCTEMHOr0  aHami3dy. [IpuHIMIHN  CHCTEMHOTrO
a"amizy. TexniunHa kiOepHeTuka, ii mpeaMer Ta
Meroau. [loHATTS mpo (YyHKII METH 1 MPOEKTHI
obmesxeHHs. TlonrykoBe KOHCTPYIOBaHHS TEXHIYHOI
cuctemu. [linroToBKa BUPOOHUIITBA 1 BUTOTOBJICHHS
HOBHMX KOHCTPYKUiH. ABTOMATH3aLlis MPOCKTYBAaHHS
1 BUTOTOBJICHHSI TEXHIYHUX CHCTeM. BuUkopucTaHHS
Ta eKCIUTyaTallisi TEXHIYHUX CUCTEM.

Tema 2. Bumoru 10 cy4acHoi iHKeHepHOI 4 4 12 1,2,6,7,11,23
AisuibHOCTI. CHcTeMH Ta iX Kiaacudikamis.

Imxenepra misutbHICTB. Bumorm g0  cydacHoi
imkeHepHoi  mismpHOCTi.  [loHSATTS  cmcremu,
Cepe/IOBHINA.  Y3araJlbHeHa MOJEIb  CHCTEMH.
3aranpHa Kkiacugikamis cucteMm.  BractuBocTi
cucteM. Kareropii 0COOIMBOCTEH  TEXHIYHHX
cucteM. CHIBBIZHONIEHHS MIXK OCOOJIHBOCTSIMU
TEXHIYHUX  cucreM. HeoOXimHli  BIIACTHUBOCTI
TEXHIYHUX cucTeM. Bumoru mo BuOOpy 1 omucy
KpUTEpiiB TEXHIYHUX cHUcTeM. DOyHKIIIOHATbHI 1
TEXHOJIOT1YHI KpUTEPii pO3BUTKY TEXHIYHUX CUCTEM.




Tema 3. Moae/il0BaHHS TEXHOJIOTIYHUX MPOLIECIB
rajaysi.

XapakTepucThka OCHOBHHX TMPOIECIB Cy4acHOi
MTPOMHUCIIOBOCTI. OcHoBH MOJIEJTFOBAHHS
TeXHOJIOTIYHUX TmporeciB. Knacudikarmis meToniB
MOJIeNIIOBaHHA. Buan Monesen.

12

2,3,4,5,12

Tema 4. CucTeMHMIi aHAJII3 TEXHOJIOTIYHUX
npouecis.

CucremHuii  aHamiz  SK  HAYKOBUH  METOJ
IOCHIMHKEHHS CKIAQHUX TEXHOIOTIYHUX CHUCTEM.
Crpykrypusaiisi cuctem. [Ipu3HadeHHs Ta OPSI0K
nmoOynoBu  ¢yHKIIOHATBHOT cxeMu. CTpPyKTypHi
CXEMH TEXHOJIOTIYHUX TmporeciB. [Ipu3Hauenns ta
MOPSATIOK noOynoBu orepaTopHOi CXEMHU.
[Tpu3HayeHHa Ta MOPsIOK NMOOya0BU rpada 1inelt i
3amady.  BupmineHHs — OoCHOBHUX  (LIEHTpaIbHHUX
nigcucrem).IlopiBHsuIbHA XapaKTepUCTHKA
MapaMeTpUYHUX Ta IHIIUX CTPYKTYPHHX CXEM.
Bubip minpoBoi QyHKIIT mporecy. 3aranbHa
METOAMKAa OTPUMAHHS KUJIBKICHMX OIIIHOK TIpH
aHaJIi31 Ta CHHTE31 TEXHOJIOT1YHUX MPOIIECIB.

12

1,2,6,7,11,23

Tema 5. Bumoru ta nopsiiok BUOOPy BUXITHUX
AAHMX JJI51 ONTHMI3alil TEXHOJIOTiYHUX NPoIeciB.
[linroTroBKa A0 TpOBEACHHS IOCHIKeHb. Bumn
exkciepuMmenTiB. [lopsnok  BuGopy mapamerpy
ontumizamii. Metogu BuOOpy ¢aktopiB, 110
BU3Ha4Yal0Th (yHKIioHyBaHHA 00’ekTy. Illopsimox
BHOOPY MaTeMaTUYHOT MOJIETII.

12

8,9,10,13-21

Tema 6. MeT010/10Ti4HI OCHOBH CTPYKTYPHOI
onTuMi3amii.

3aranpHi  TOHATTS  CTPYKTYpPHOi  omTuMi3arii
TEXHOJIOTIYHMX  TIPOIIECIB:  HEOOXiMHI  yMOBH
BUKOPUCTAHHS ~ METOJIB  omnTuMmizamii,  BHUOIp
KPUTEPII0 ONTHMI3aIlii Ta BUMOTH MO0 KPUTEPIIO
ONTHUMIi3aIli1 TEXHOJOTIYHHIX TPOIIECIB.

Bunu orrrumizariiigux 3azaad.

12

8,9,10,13-21

Tema 7. Mopdonoriyauii aHami3 Ta CHHTE3
TeXHIYHUX PO3B’A3KIB

Mopdonoriuna komOinatopuka. IlocmimoBHICT
peamizamii MeTroay MOpPQOJIOTIYHOrO aHami3y Ta
CHHTE3y  TEXHIYHMX  pO3B’S3KiB. ITpuxnan
BUKOHAHHS MOP(OJIOTIYHOTO aHali3y Ta CHHTE3Y
TEeXHIYHUX pO3B’A3KiB. ABTOMAaTH30BaHUW CHHTE3
TEXHIYHUX PO3B’SI3KIB.

12

1,2,6,7,11,23




Tema 8. AuropuT™M cCHMHTe3y panioHaJbLHUX
BapiaHTIB pillleHHS

[TocninoBHICTH peamizanii METONly
aBTOMATHU30BAHOTO CHHTE3y BapiaHTIB TEXHIYHHUX
po3B’si3kiB.  [locmimoBHICTH pO3B’sS3aHHS  331ad
aBTOMATHU30BAHOTO CUHTE3Y €(EKTUBHUX TEXHIYHUX
PO3B’A3KiB. Anroputm pO3B’s13aHHA
BUHaXiMHULIBKUX 3anad (APB3). OcHOBHI MOHATTA
APB3. IlepeBaru APB3 mepen iHmMMH MeTOAaMH
MPUAHATTS TEXHOJIOTTYHUX PIIICHb.

12

1,2,6,7,11,23

Bcnoro

28

28

94




4. METOAU BUKJIAJTAHHS TA HABYAHHSA

JIPH Mertoau Kinbkicts| Metoan HaBuanHs | KiibkicTs
BUKJIATAaHHA roaMH | (Kl BUIU HABYAJIBHOI| TOIUH
(poboTa, mo Oyxae TiSUTBHOCTI Ma€e
poBe/IcHA BUKOHATH CTYJCHT
BUKJIala4eM MiJl yac CaMOCTIlHO)
ayJIMTOPHUX 3aHATH,
KOHCYJIbTAITi})
/[PHI. 3actocoByBatu MeTom0-| [IpoGnemHa nexiiis, CamocriitHa poboTa 3
JIOTiYHI OCHOBM Ha BCIX eTarax|TeMaTH4Ha JUCKYCis, HiAPYYHUKOM,
HAYKOBUX  JOCTIKEHb,  JUIs|  «KPYTJIMH CTL», 10 OTIPAITIOBAHHS 16
bopmyroBaTH npobaemu, 00roBOPEHHSI TEOPETUYHOT O
PO3KPUTTS TEMH Ta BUPIMICHHSI| aKTyaJIbHUX ITUTAHb. Marepiaiy.
3a/1a4 qucepTaiiHol poOboTH.
J/IPH2. 3piicHioBatd  momyk| MynbsTuMeiiiHa CamocriitHa poboTa 3
HeoOXigHOi  iH¢opmamii, 11 JEKIIis, HiAPYYHUKOM,
OTIPAIIOBAHHS Ta y3arajJbHEHHS 3 KOHCYJIbTaIli i BUKOHAHHS
BUKOPHUCTAHHSIM Cy4aCHHX BHUKJIaJaya, 12 1HIMUBITyaTbHUX 20
U(PPOBUX TEXHOJOTIM. 00TrOBOpEHHS 3aBJIaHb.
aKTyaJIbHUX
MUTaHb.
/IPH3. OpranizoByBaTH Ta MynbsTumMeniiina I[TepconarizoBane
BHKOHYBATH MPHUKJIAHI HAYKOBI JIEKIA, HaBYaHHS,
JOCTIKEHHS 3 BUKOPUCTAHHSIM «MO3roBa aTaka», 12 camocriiiHa po0oTa 3 20
CTaHJAAPTHUX METOJIUK. 00roBOpEHHs! MIPYIHUKOM,
aKTyaJIbHHUX ITUTaHb. BUKOHAHHS 1HHBi-
JyaJIbHUX 3aBJIaHb.
/IPH4. O6po0astu pe3ynsrath | llepeBepHyTHH KIIac, famocriiiHa po0oTa 3
IPOBEICHUX JOCIIIKCHD Ta HaBYAHH Yepe3 Iito, MiAPYYHUKOM,
() OpMYIIIOBATH BHCHOBKIL. KOHCYJIbTaIl1 12 HaBYAHHS Yepe3 20
BHKJIa/1a4a, JOCIT1PKCHHSL.
TEMaTUYHA TUCKYCIsl.
IPH5. OgopMIIsTH pe3yIbTaTu MynbTumeniiina CamocriiiHa po6oTa 3
HayKOBO-J0CIITHOT poO0TH JICKITis, KOHCYJIbTAIIil 1IPYYHHUKOM,
BiJIMTOBIHO JIO BUMOT IS 3BITY, BHUKJIaJa4a, 10 OnpalltoBaHH 18
A o TEOPETUIHOTO
myOJTikaIii, Ta TucepTamiiHol 00TrOBOpEHHS MaTepiany.
poboTH. aKTyalbHUX MMUTAHb.
Bcvoeo 200un 56 94




5. OOIHIOBAHHA 3A OCBITHIM KOMIIOHEHTOM

5.1. liarHOoCTHYHE OLIHIOBAHHS (323HAYAETHCS 32 MOTPedH)

5.2. CymaTuBHEe OLiHIOBAHHA:

5.2.1. JInst oLiHIOBaHHS O4iKYBaHUX Pe3yJIbTaTiB HAaBYAHHS IepeadaueHo

Ne MeToau cyMaTUBHOTO OLIIHIOBaHHS banu / Bara y 3aranpHiii ominui | [lata ckinananHs
1. | Tect MHOKHHHOTO BHOOPY 10 6anis / 10% Ha 4 muoicni
2. | BukoHaHHs IHIUBIAyabHOTO 3aBlIaHHA | 25 Oanie / 25% Ha 8 muoichi
3. | BukoHnaHHs iHAMBIIyaqbHOTO 3aBHaHHSA | 25 6anie / 25% Ha 10 muorcni
4. | BukoHaHHA IHOUBIAYaIbHOTO 3aBAaHHS | 25 6anie / 25% Ha 12 muocni
5. | AHaNMITUYHUN OTJISAA 3 IPE3EHTALIE0 15 6anis / 15% Ha 14 muocni
(3arik)
5.2.2. Kputepii olliHIOBaHHS
Komnonenr | He3agoBijibHO 3an0BiJILHO Joope Bigminno
<5 banis 5-6 oanis 7-8 banie 9-10 6anis
Tect Mentire 60 ¢ 60 % - 74 %
exme 60 % o T 75 % -89 % 0-100 % nmpaBUIBHUX
MHO>KMHHOT'O | TPaBWIGHUX | MPAaBUILHUX BiAMOBIACH : -~ . -
. A NpaBHJIBHUX BiAMOBIiAEH BimoBigen
BUOODPY BIATIOBIIEH
<11 6anis 11-15 6anis 16-21 6anis 22-25 banis
BUKOHAHHS Hesnauna  [HaBeneno Ginbimoro miporo|  IIpogemoHcTpoBaHO HocuTtb rmuboko Ta / abo
. . 0013HaHICTh omnuc mpobnemu (0e3 PO3YMiHHSA, TTHOUHY JIETAIIBHO PO3KPUTA
IHAUBIAY= |\ ;yio50 mpoGnemy,|  aHamisy), HeOCTATHE Ta/ab0 JIeTai3allio npoOiiema,
AILHOTO HABEJIEHO | OOIPYHTYBaHHS OCHOBHHMX |  HpOOJIEMH; OCHOBHI NpoaHai30BaHi pi3Hi
3aBIIAHHA | xopoTKMii OMIC. | MOMEHTIB, HE JOCTATHLO npoOJIEMHI aCTIeKTH TOTJISTH Ha TIPpo0JIeMy;
He nemoncTpye |mocnizoBHa apryMeHTallis, | 0OIpyHTOBaHi, apryMEeHTH | BCi OCHOBHI MOMEHTH
CaMOCTIMHOIO |TIpe3eHTallis BiICyTHs a00 € TIOCJIiIOBHUM; BHUKJIaJICHI, apryMEHTH
MUCJICHHS IIOJ0 |  TI0JjaHa ITOBEPXHERO. BHUBYAIOTHLCS PI3HI TOUKU | TOCIIIIOBHI Ta BaroMi;
00panoi Temu. | OnparnpoBaHa JIiTepaTypa 30py, IPE3CHTALliSl €  |aHAMI3YIOThCS Pi3HI TOUKH
JIMIIEe PeKOMEHI0BaHA 3MICTOBHOIO, 30Dy, HABOAATHCS BIIACH1
BUKJIaIa4eM MOCITIZIOBHOIO. TPOIIO3HUIII.
<6 banis 6-8 banis 9-11 6anis 12-15 6anis
AmaniTnuHuii | Bumoru mono Binmprmicts BUMor Bukonano yci Bumoru | BukoHaHI yci BUMOTH
oTJIsI] 3 3aBJIaHHA HE BUKOHAHO, aJIe OKpeMi 3aBJaHHs 3aBIAaHHS,
NpE3EHTALIEI0 BUKOHAHO CKJIaZIOB1 BiACyTHI abo TPOJICMOHCTPOBAHO,
(3aIiK) HEJI0CTaTHBO PO3KPHTH, KPEaTUBHICTB,
BIZICYTHIN aHaJI3 1HIITIX BIYMJIMBICTb,
MiAXOJIIB IO MTUTAHHS 3alpONOHOBAHO BJIACHE
BHPIIEHHS IpoOIeMu
53. @®opMaTHBHE OL[iIHIOBAHHS:
Jl7is OILiHIOBAaHHSI TIOTOYHOTO MPOTPECy Yy HaBYAHHI Ta PO3yMIHHS HAINpsMiB
MOIAJIBIIOTO YIOCKOHATICHHS Tepea0adeHo
Ne EneMenTn popMaTHBHOIO OLiIHIOBAHHSA Jlata

1 | [TuceMoOBHii TECT 3 eIEMEHTaMHU MTPOOJIEMHUX 3aBIaHb

4 - TUXKIEHD

Y cHuMit 3BOpOTHUH 3B'SI30K BiJl BUKJIa/1aya Ta CTYJICHTIB
Ii]] Yac BUKOHAHHS 1HAWBIyaIbHOTO 3aBIaHHS

ITix gyac 3aH9TH

Y cHuMit 3BOpOTHUH 3B'SI30K BiJl BUKJIa/1aua Ta CTYJICHTIB
1010 AHATITHYHOTO OTJISIAY 3 TPE3EHTAIIIEI0

14 - TwxxneHn
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6.1. OcHoBHI :Kepea:

1. Teopis rexniuaux cuctem / B.C. Jloetikin, FO.O. PomaceBuu. — K.: LII1
,KOMIIPUHT”, 2017. — 291 c.

2. Teopis TexHiyHUX cucTeM : miapy4dHuk / CeBocThsiHOB I. B. — Binnung : BHTY,
2014. - 181 c.

3. I'pabduenko A.lL., ®egoposuu B.O., ['apamenko .M. Metoau HaykoBuX
nocnipkenb: HaBu. mocionuk. — X.: HTY "XIII", 2009. — 142 c.

4. Kothari C.R. Research Methodology: Methods and Techniques (3 edition) , New
Delhi, New Age International (P) Ltd., 2012. —416p.
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190p.

6. Tumuenko A.A. OCHOBY CUCTEMHOTO ITPOEKTYBAHHS Ta CHCTEMHOTO aHAJII3Y
ckJIaHuX 00’ €KkTiB: OCHOBH CHCTEMHOTO ITIXOAY Ta CHCTEMHOI'O aHAII3y
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-288c.
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Ykpainn", 2011. - 692 c.

9. Konontok A.E. OcHOBBI TeOpuM onTUMU3aLMU. be3ycioBHas ontuMu3anus
Ku.2.Y.1. Kues: "Ocsita Ykpainu", 2011. - 544 c.

10.2Kanmaxk M.I. OcHoBu Teopii 1 MmeTomiB ontuMi3ariii: Hapuansuuii mociOHUK/
Kannak M.I., Tpuyc FO.B. -Uepkacu: bpama-Yxkpaina, 2005. - 608 c.

11.bypno O.I'., Kamuuausn JLI'. ITpuknagHoe MoIeIMpOBaHUE IPOLECCOB IIEPEHOCA B
TEXHOJIOTHUECKNX cucrteMax: Yueonuk. — Onecca: pyk, 2008. — 348c.

12.Isuenko [.FO. MaremaTtuyHe mnporpamyBaHHS: HaBYaIbHHM ToCiOHMK. — K.:
[{enTtp yuboBoi miteparypu, 2007 — 232c.
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13.Belegundu, A. D., & Chandrupatla, T. R. (2019). Optimization Concepts and
Applications in Engineering (3rd ed.). Cambridge: Cambridge University Press.
https://doi.org/10.1017/9781108347976

14.Calafiore, G., & El Ghaoui, L. (2014). Optimization Models. Cambridge:
Cambridge University Press. https://doi.org/10.1017/CBO9781107279667

15.Baldick, R. (2006). Applied Optimization: Formulation and Algorithms for
Engineering  Systems. Cambridge: Cambridge  University  Press.
https://doi.org/10.1017/CB0O9780511610868

16.Levi, A. F. J., & Haas, S. (Eds.). (2009). Optimal Device Design. Cambridge:
Cambridge University Press. https://doi.org/10.1017/CBO9780511691881

17. Levi, A. F. J., & Haas, S. (Eds.). (2009). Optimal Device Design. Cambridge:
Cambridge University Press. https://doi.org/10.1017/CB0O9780511691881

18.Guenin, B., Konemann, J., & Tungel, L. (2014). A Gentle Introduction to
Optimization. Cambridge: Cambridge University Press.
https://doi.org/10.1017/CB0O9781107282094
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https://doi.org/10.1017/CBO9780511610868
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https://doi.org/10.1017/CBO9780511691881
https://doi.org/10.1017/CBO9781107282094

19.Ponstein, J. P. (1980). Approaches to the Theory of Optimization. Cambridge:
Cambridge University Press. https://doi.org/10.1017/CBO9780511526527

20.Messac, A. (2015). Optimization in Practice with MATLAB®: For Engineering
Students and Professionals. Cambridge: Cambridge University Press.
https://doi.org/10.1017/CBO9781316271391

21.Sundaram, R. K. (1996). A First Course in Optimization Theory. Cambridge:
Cambridge University Press. https://doi.org/10.1017/CBO9780511804526

22.Lau, L. C., Ravi, R., & Singh, M. (2011). Iterative Methods in Combinatorial
Optimization. Cambridge: Cambridge University Press.
https://doi.org/10.1017/CBO9780511977152

23.Jurdjevic, V. (2016). Optimal Control and Geometry: Integrable Systems.
Cambridge: Cambridge University Press.
https://doi.org/10.1017/CB0O9781316286852

6.3 lonomixkHi iIHTepHeT-IKepeJia

OmnuaiiH opranaisepsl
Docollab — Helps to manage scientific research, collaborate with colleagues and
publish findings.
Elabftw — Electromic lab notebook made by researchers, for researchers, with
usability in mind.
ELabJournal — GLP-compliant Electronic Lab Notebook and lab management
tool.
Evernote — A place to collect inspirational ideas, write meaningful words, move
important projects forward.
Findings App — Lab notebook app that allows to organize experiments, keep track
of results, manage protocols.
Hivebench — Hosted numeric laboratory notebook tool to manage protocols,
experiments, share with team.
Journal Lab — A community of scientists who share open summaries and peer
review of articles.
LabArchives — Web-based product to enable researchers to store, organize, and
publish their research data.
Labfolder — Simple way to document research and to organize protocols and data
(blog post).
LabGuru — Supports day to day activities of a research group (vision, execution,
knowledge, logistics).
Laboratory Logbook — Document projects running in a lab, manage
experimentally obtained data, metadata.
sciNote — Open source lab notebook with workflows and modular functionalities
(blog post).
Sumatra — Automated electronic lab notebook for computational projects.



https://doi.org/10.1017/CBO9780511526527
https://doi.org/10.1017/CBO9781316271391
https://doi.org/10.1017/CBO9780511804526
https://doi.org/10.1017/CBO9780511977152
https://doi.org/10.1017/CBO9781316286852
https://www.docollab.com/
http://www.elabftw.net/
https://www.elabjournal.com/
https://evernote.com/
http://findingsapp.com/
https://www.hivebench.com/
http://www.journallab.org/
http://www.labarchives.com/
https://www.labfolder.com/
http://connectedresearchers.com/labfolder-a-digital-lab-notebook/
http://www.labguru.com/
http://lablog.sourceforge.net/
http://scinote.net/
http://connectedresearchers.com/scinote-kickstarts-their-open-source-electronic-lab-notebook/
https://pypi.python.org/pypi/Sumatra

IHCTpYMEHTH 1Jisl CHLILHOTO MPOBEAeHHsI eKCIIEPUMEHTIB
Emerald Cloud Lab — A web-based life sciences lab, developed by scientists for
scientists.
ScienceExchange — Marketplace for shared lab instrumentations.
TetraScience — Allows you to monitor & manage experiments from anywhere.
Transcriptic — A remote, on-demand robotic life science research lab with no
hardware to buy or software to install.
Addgene — Plasmid sharing platform.
Antibody Registery — Gives researchers a way to universally identify antibodies
used in the course of research.
Biospecimens — Platform for biospecimen-based research.
Duke human heart — Repository for cardiovascular research scientists, including
tissues samples.
ELablnventory — Web laboratory inventory management system designed for life
science research labs.
Nanosupply — Platform facilitating sourcing and sharing of advanced materials
for research and education.
Sample of Science — Peer-Sharing Platform for Scientific Samples.

Enexrponni sadoparopii
BioBright — For better understanding of experimental conditions by connecting
sensors to instruments.


http://emeraldcloudlab.com/
https://www.scienceexchange.com/
http://www.tetrascience.com/
https://www.transcriptic.com/
http://www.addgene.org/
http://antibodyregistry.org/
http://biospecimens.cancer.gov/
http://sites.duke.edu/dhhr/
https://www.elabinventory.com/
https://nanosupply.co/
https://www.sampleofscience.net/
https://www.biobright.org/
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