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Bignosinno no po3ainy X crarti 62 3akony Ykpainu «IIpo Bumry ocity» (Ne 1556-VII Bix
01.07.2014 p.), BubipkoBi AUCITUTUIIHU — JUCIUTUIIHU BUIBHOTO BUOOPY CTY/IEHTIB JJIS TIEBHOTO PiBHSI
BHIIIOT OCBITH, CTIPSIMOBAHI Ha 3a0€3MEUYCHHS 3arajbHUX Ta CremialbHuX ((haxoBUX) KOMIETEHIIIN 3a
cnenianbHicTIo. OOCST BUOIPKOBUX HABUAIBHHX JUCIUIUIIH CTAHOBUTH HE MeHIe 25% Bij 3aralibHOT
kibKocTi kpenutiB €EKTC, nependayeHux JUist JaHOTO PiBHS OCBITH.

BubipkoBi qucturuiiny i3 kadenpansHoro @-Karanory cryaeHT o0MparoTh y BiMOBIAHOCTI 10
«[TonoxeHHs Tpo peanizallito mpaBa Ha BUIbHHI BHOIp HABYATBHUX TUCIUILIIH 3100yBa4aMu BHIIOT
ocsitu KIII im. Iropst Cikopcekorox https://osvita.kpi.ua/node/185

MiHiMallbHa KITBKICTH CTYAEHTIB B TPyl s BHUBYCHHS BHOIPKOBOI JIHUCHMILTIHA
kadeapansHoro d-karanory ckmanae 15 ocid, makcumanbHa - 30. OOMEXEHHS HE TOMIMPIOIOTHCS Ha
Ti BUMAJKH, KOJIA TIEBHY HaBUYAIbHY JUCIUILIIHY KadenpanbHoro d-katanory obpanu Bci 3100yBadi,
SIK1 HABYAIOTHCS 32 BiJIMOBITHOIO OCBITHBOIO MPOTPaMOI0 a00 MOPYIICHHSI BCTAHOBICHOTO 0OMEKEHHS
HE TMPU3BOAWTH JO TEPEBUIICHHS MaKCUMAIBHOIO TMEJAaroriyHor0 HAaBAHTAXEHHS HAyKOBO-
MearoriYHUX MPaIiBHUKIB BiMOBIAHOI Kadempu.

Karayior MiCTUTh aHOTOBaHHIA MEPETiK TUCHUIUTIH SIKi IPOTIOHYIOTHCS 11l OOpaHHS CTyJCHTaMU
nepuroro (6akanaBpcbkoro) piBHs BO 3riHO HaBYaIBHOTO IUIAaHY Ha HACTYITHUN HaBYAIBHUHN PIK.

- crynentu I kypcy — oOMparoTh AUCHUILTIHY IS APYTrOro POKY IMiArOTOBKH:
JUIsl BUBYEHHS y YETBEPTOMY CEMECTpi MOTpPiOHO oOpaTu ABA OCBITHIX KOMIIOHEHTa (8 KpeauTiB
€KTCO);

- cryaentu Il kypey — oOuparoTh JUCHUILTIHU U TPETHOTO POKY HiATOTOBKU:

JUIE BUBYCHHS Y II'SITOMY CeMecTpi MOTpiOHO 0oOpaTh 4OTHPHM OCBITHIX KommoHeHTa (16 kpeautiB
€KTC), st BUBYEHHS y MIOCTOMY CEMECTPi TaKOX MOTPIOHO 0OpaTH YOTHPHU OCBITHIX KOMIOHEHTA
(16 xpenutiB EKTC);

- cryaenTu I kypcy — oOuparoTh TUCHMILTIHY I Y€TBEPTOrO POKY MiATOTOBKHU:

JUISL BUBUEHHST Y CbOMOMY CE€MecCTpi MOTpiOHO 0OpaTu aABa ocBiTHIX kKomnoHeHTa (8 kpeautis €EKTC),
JUIs BUBUEHHSI Y BOCBMOMY ceMecTpi MOTpiOHO 0oOpaTH YOTHPM OCBITHIX KOoMHoHeHTa (16 kpeautis
€KTC).

3niiCHeHHsT BHUOOpY CTyAE€HTaMHM HaBYaJbHUX JTUCHMILIIH 31 cdopmoBaHoro @P-Karamory
Bi10yBaeThCs 3a rpadikoM B iHPopMalliiiHiil cucremi «my.kpi.ua» (KOHTPOJIIOETbCA KypaTopaMu rpymn
3 METOI0 3a0e3MeUeHHsl ydacTi BCIX CTYJEHTIB y MpoLeaypl BHOOPY IUCIUIUIIH Ta KOPEKTHOCTI
BHUOODY).

Jl1s 1boro HeoOX11HO 3pOOUTH HACTYITHE:
- 3BapeecTpyBaTuCh Ha caiiti https://my.kpi.ua/

-V menwo «Ipodine» => «lIpus'sa3ka gaHuX» 3HAUTH CBOE MpI3BHILE, BBECTU CBOIO JaTy
HapOJDKEHHs 1 mpuB's3aTH (30epertu) naHi. Bu orpumaere noctymn a0 kabiHETy CTyAEHTa i
10 BUOOpy nucturutid. Jlami HeoOXiIHO 3AIMCHUTH TEXHIYHO BUOIP TUCITUILIIH.

VY pasi HEeMOXJIMBOCTI C(HOpPMYBAaTH HaBYalbHY TpYIy JUIS BHUBYCHHS MEBHOI JUCLHUIUIIHU
HOPMATHUBHOI YHUCEJIBHOCTI CTYJE€HTaM HAaJa€ThCs MOXJIMBICTh 3IIMCHUTH TOBTOPHHUM BHOIp,
MPUETHABIIMCH 10 BXKe c(hOPMOBAHMX HAaBUAIBHMX TpyN (JIpyra XxBuis BUOiIpKoBocTi). 3100yBau BO,
KU 3HEXTYBaB CBOIM IIPaBOM BHOOpY, MOke OyTH 3alycaHuil Ha BUBYEHHS HaBYaJbHUX JHUCLUILIIH,
o0OpaHMX 3aBiJyBaueM BUITYCKOBOI kKadeapu AJisi ONTUMI3allli HaBYaJbHUX IPYM 1 MOTOKIB.

He AONYCKAETHCA 3MiHa O6paHI/IX ,Z[I/ICI_II/IHJ'IiH iCIISt MOYaTKy HaBYaJIbHOI'O CEMCCTPY, B SAKOMY
BOHH BHUKJIAJAKOTBHCH.


https://osvita.kpi.ua/node/185
https://my.kpi.ua/
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Jvcuunuiiag A5 BUOOPY NEePIIOKYPCHUKAMH
(BchOro 3a Kypc HaBYaHHs oBuHEH HaOpatu 8 kpeautie €KTC)

4 cemecmp (2 oceimuix komnonenma - 8 kpedoumie EKTC)

JICKPETHA MATEMATHIK. « ..+ e« v eveeeneeneeneaeneeneenen e ene et eae et e e eneeneeaeneeneenenas 5
CrientiaibHi PO3IUTH MATEMATHYHOTO AHATIIBY ...\t utenteententenneaneennenneennennennn 6
3araqbHa Ta HEOPTAHITUHA XIMIST. .. uuttenttetteeteete et eeteeiteeenteenaeennanenneennns 7
TexHos0ruHi Ta IPAaKTUYHI OCHOBH 3araJibHOi Ta HEOPTaHIYHOT XiMil................. 8
Di3UKO-XIMIYHI OCHOBU MATEPIATOZHABCTBA. ... \eeeeenteeneeeenneenneeenneenneenneeennenns 9

JAUCUMIJIiHMA 1J151 BUOOPY APYTOKYPCHUKAMH
(Bcwroro 3a Kypc HaB4aHHA ToBuHEH HabOparu 32 kpenutiB EKTC)

5 cemecmp (4 ocsimnix komnonenma - 16 kpeoumis EKTC)

CriemianbH1 PO3IITHA THOOPMATHKH . . ... .uvtetteeeteeeteenteeaneeeaeeaneeaeeenneaaneeanns 10
Moga nporpamyBanas Python mist iHKEHEpHHX Ta HAYKOBUX 33JaU.................. 11
®i3nyni Ta MaTematuuHi o0uncieHHss y MATHCAD. ... 12
OCHOBH CYYACHOT CIEKTPOHIKI. ... vveutenteentententsaneeneenseansennenneeeenseaneeneenes 13
OcHoBH MeTOly PPaKTaIBLHOTO aHATI3Y MPOTPAMHUMH 3aCO0AMHU. ........eeeeeenn... 14
MexaHiKa CYIUTBHIX CEPEIOBHIIL. . ... uuvnseneseneensenneeneenseaneeneenneeneenmmeneensns 15
D (01001705 0L 1)< H R 16
3aragbHa Ta HEOPTAHITHA XIMIST® ...\ttt et ettt et eeeeeneeenaennss 17
TexHo0T1YHI Ta TPAKTUYHI OCHOBH 3arajibHOI Ta HEOPraHIYHOT XiMiT™*............... 18
Di3UKO-XIMIYHI OCHOBU MATEPIATO3HABCTBA™ .. .eei ittt et et eienieeeenaanans 19

6 cemecmp (4 ocsimuix xomnonenma - 16 kpedumie €EKTC)

Mo1eTr0BaHHS TIPOIECIB TETUIOBOTO PO3TIOIIITY . ... veveensereereerueeeereenseesseesseessneensnes 20
Po3mmpeni 3aco0u 4nucenbHOro po3paxyHKy AU(EepeHUIRHUX PIBHAHb. . ......ccoeeee. 21
KoM’ toTepHe MOJETIOBAHHS (PI3UTHUX CHCTEM.. ... . euunenenieinienieeeaeeneanenenens 22
OcHoBu aHani3y aanux y OriginPro Ta MS Excel.. e e 23
OcHoBH 00poOKHM Ta Bizyamizarii eKcnepI/IMeHTaJILHHX JTaHUX . e v 24
ITporpamni cepenoBuiia MATLAB ta OriginPro sx 1HCprMeHTH (1)13I/I‘IHI/IX

TIOCTIIZIZKEHD . « .+ ettt ettt et ettt eat ettt et et st e bbbt st et et et et e s bt ebeebeebe et enneaenee 25
TEOPIST IMOBIPHOCTEH] ... eutttteitet e et et et et et e te e e e ee et e ae e e e ee e eae e e ee s 26
MeToau MAaTEMATHYHOL CTATHCTIRIL ...ttt ettt ee e eeeee e e eee e eee e e iaeeeanns 27
OCHOBU T€OPIi BUMATKOBUX MPOLIECIB. .. .. uveveenviiteneeeeeeniiineneneneneeeneneeniienenee. 20
Metoarka HaBYaHHS (PI3UKU B CEPEITHIN TITKOIL. « . ueeeeeeeeneeneaneeeneaneanenaenns 29
3aranbHa TUAAKTHKA DIBFKH .. .oouenttttentett ettt et et eaeteeteetereneateeneenens 30

*Tloynnarouu 3 2025/2026 HaBYAIBHOI'O POKY JUCLMILIIHY 3aJIMIIAI0THCS BUOIPKOBUMU Y 4 ceMecTpi 2 Kypcey;
y 2025/2026 HaByaIpbHOMY pOIIi 3arjlaHOBaHi Ha 4 ceMecTp Uit 2 Kypey Ta 5 cemecTp ais 3 Kypey.



JAucuuniiam 15 BUOOPY TPETbOKYPCHUKAMH
(Bcboro 3a Kypc HaBYaHHS MoBUHEH HaOpaT 24 kpeautiB EKTC)

7 cemecmp (2 ocsimnuix komnonenma - 8 kpedumie EKTC)
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8 cemecmp (4 ocsimnix komnonenma - 16 kpeoumis EKTC)
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JAucuuniiiam 15 BUOOPY NEePIIOKYPCHUKAMHU
JAucKkpeTHa MaTeMaTHuKa

Kadgenpa, sika

MaTtemMaTH4YHOTr0 aHAJTI3y Ta Teopil iiMmoBipHOCTeli

3a0e3neuye
BUKJIAJAAHHA
Pisens BO Hepmuii (0akanaBpcbKuii)
Mosxausi 104 dizuka Ta acTpoHOMist
00MesKeHHsl,
CrneuniajJbHOCTI,
JJIFd AKX
ajanrobaHa
AUCHUILTIHA
Kypc 2 (4 cemecTtp)
O0csr 4 xpenqutu €EKTC - 120 rog
ayTUTOPHI 3aHITTS: JEKIii — 36 ronuH, npakTudHi — 18 rogun
camocTiiiHa po6oTa — 66 TOANH
Moga Yxpaincbka
BUKJIAJAHHS
Bumoru no kinpHUH Kypc MaTEMaTHKH
NOYaTKy
BUBYEHHS
o Oyne OCHOBHI METOAM TUCKPETHOI MAaTeMAaTHKH, TEOpis BiJHOIIEHB,
BUBYATHCH KOMOIHATOpHHUI aHaJIi3 Ta OCHOBU MaTEeMAaTUYHOI JIOTIKH
Yomy ne Metoan AMCKpPETHOI MaTeMaTHKH IMUPOKO 3aCTOCOBYIOTBCS B MOJICIIOBAHHI CKIQIHHX
nikaBo/Tpeda (GI3MYHUX CUCTEM, aHali3i aNropuTMiB, OOYMCIIOBAIBHIM (i3uui Ta PoOOTI 3 BETUKHUMHU
BHUBYATH MacuBaMu JaHHUX. Teopis BinHOLIEHb 1 KOMOIHATOPHHUM aHaji3 IOMOMAaraiTh Y KBaHTOBIH

MeXaHill, cTaTHUCTUUYHIM ¢i3uni Ta Teopii iHdopmamii, a OCHOBM MaTeMaTHYHO! JIOTiKH
(hOpMYIOTh aHAJIITUYHE Ta AJITOPUTMIUHE MUCJICHHS, HEOOXIiZHE I CydacCHUX HAayKOBHUX
JOCIIDKEHb.

Yomy mMoxHA

BuBueHHs 3aK0HIB Ta MpaBUIT MUCIIEHHS, METOIIB iIPaXyHKY KITBKOCTI 00’ €KTIiB

HABYMTHCS pi3HOMaHITHUX THIIB, 33/1a4i, OB’ s13aHi 3 00YHMCIIOBATILHOIO TEXHIKOIO Ta MPOTrPaMyBaHHSIM.
SAx MoxkHa BukopucToByBaTH MaTeMaTHYHI METOH B iH)KEHEPHUX PO3paxyHKax.

KopuctyBatucs | JloBoauTH po3B’sI30K 3a1a4i 10 IPAKTUYHO IPUNHHITOTO PE3yibTaTy-

HA0YyTUMH yrcia, Tpadika, TOYHOTO SIKICHOTO BHCHOBKY 13 3aCTOCYBaHHSIM JUIS IIbOTO aJE€KBaTHHX
3HAHHSAMM i 00YHNCTIOBATILHUX 3ac00iB, TaOIUIIb i JOBIIHHKIB.

YMiHHAMM

Indopmaniiine | Cunalyc, METOIMYHI peKOMEHIAIIIT, KOHCTIEKT JICKIIiH.

3a0e3meveHHs

Bun Sanik

€eMecTPOBOIo

KOHTPOJII0




CrneuiajibHi po31iJid MATEMATHYHOT0 AHAJII3Y

Kadenpa, sika

MaTteMaTHYHOI0 aHAJI3y Ta Teopii iiMoOBipHOCTei

3a0e3neuye

BUKJIAJTAHHSA

Pisens BO [epmuii (0akanaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMist
00MesKeHHs,

CneniaabHOCTi, 1151
SIKMX aJaNTOBaHAa

JMCIHUILTiHA
Kype 2 (4 cemecTp)
O0csr 4 xpeaqutu €EKTC - 120 rog

ayJUTOPHI 3aHSITTS: JEKIil — 36 ronuH, npakTu4Hi — 18 roaux
camocTiiiHa po6oTa — 66 TOANH

MoBa BUKJIAJaHHA

Ykpaincbka

Bumoru g0 nouarky
BHBYEHHA

JliniitHa anreOpa, MaremMaTnyHuil aHaITi3

o Oyne @DyHKIiT KOMIUIEKCHOI 3MIHHO1, iXHI BIaCTUBOCTI Ta METOAM AociimkeHHsa. OnepauiiiHe
BHBYATHCH YHUCJICHHSI T4 HOT0 3aCTOCYBAHHS.

Yomy e OyHKIIiT KOMIUIEKCHOT 3MIHHOT Ta OnepalliifHe YUCICHHS € KIIFOYOBUMH iHCTPYMEHTaMH B
nikaBo/Tpeda TEOPETUYHIN Ta NPUKIagHIN (i3UIll, OCKIIBKA BOHM BUKOPUCTOBYIOTECS [UIS aHATI3Y
BHUBYATH XBHJIBOBHUX IIPOIIECiB, KBAHTOBOI MEXaHIKH, €NIEKTPOIUHAMIKY Ta AU(epeHiaTbHIX

PiBHSHB, 110 OMHUCYIOTH Qi3uuHi siBuma. OnepauiliHe YHCIeHHS, 30KkpeMa metoau Jlamnaca
Ta Oyp'e, 103BOIISIE €HEKTUBHO PO3B’SI3YBATH PIBHSIHHS PYXY, 00OpOOIATH
eKCIIepUMEHTANbHI J]aHi Ta MOJEIOBATH JHHAMIUHI CHCTEMH.

Yomy MokHA

CTyneHTH HaBYaThCS aHANI3YBaTH Ta BUKOPUCTOBYBATH (DYHKIIT KOMILIEKCHOT 3MiHHOT AJIst

HaBIATHCA pO3B’si3aHHs (DiI3MYHMX 3a]1a4, 32CTOCOBYBATH OTepaliiiHe YHCICHHS IS CIIPOIICHHS
nudepeHIiaTbHAX PiBHSAHB, [0 OMUCYIOTh AMHAMIKY (Pi3WYHUX CHCTEM, a TAKOXK OCBOSTH
metou Jlarmmaca i Dyp'e, AKi MUPOKO BUKOPUCTOBYIOTHCS B CIIEKTPATLHOMY aHaNi3i, Teopii
KOJINBaHb Ta KBAHTOBIM MEXaHiLli.

Sk MOKHA Bwmitu 3actocoByBaTH 0a30Bi MaTeMaTH4Hi 3HAHHS, SIKi BAKOPHCTOBYIOTBCS Y (i3ulli Ta

KOpHCTYBATHCS aCTPOHOMIi: 3 aHANITUYHOI TeOMETPii, JNiHIHHOT anreOpHu, MaTeMaTHYHOTO aHAI3Y,

Ha0yTHMH . T epeHIliabHAX Ta IHTerpaIbHUX PiBHIHD, TEOPil IMOBIPHOCTEH Ta MAaTEeMaTUIHOT

SHAHHAMM CTaTHCTHMKH, TEOPii Py, METO/IiB MATEMATHYHOI (Di3MKH, TEOPii PyHKIIiil KOMILIEKCHOT

YMIHHAMU 3MiHHOi, MATEMaTHYHOTO MOJICITIOBAHHS.

Indopmauniiine Cunabyc, KOHCIIEKT JIeKIIIH.

3a0e3nmeYeHHs

Bupg cemectpoBoro | 3aiik

KOHTPOJIIO




3arajibHa Ta HeOpraHiyHa ximis

Kadenpa, sika

ExoJ10rii Ta TEXHOJIOTii POCJMHHUX MOJIiMepiB

3a0e3mevye

BHKJIAJAHHSA

Pisen» BO Iepuuii (0akaaaBpcbKuii)
MozxiuBi 104 Pizuka Ta acTPOHOMIsA
00MesKeHHsl,

CneniaabHOCTI, 1151
AIKHX aJanToBaHa

JUCIMILIiHA
Kype 2 (4 cemecTp)
Oocsar

4 kpeautu €EKTC - 120 roa
ayIUTOPHI 3aHATTS: JIeKIii — 36 ToauH, 1abopaTtopHi — 18 roauH
camocriiiHa poboTta — 66 TouH

MoBa BUKJaJaHHA

Ykpaincbka

Bumoru 1o 3HaHHS XiMii_B Me)KaX MIKUIbHOT TPOrpamMu
N0YATKY
BHBYECHHS
Ilo Oyne bynosa atoma
BHBYaTHCh [epionnununii 3aK0H
XiMIYHUH 3B'A30K
MiXMOIIeKyIISIpHA B3a€MO/TIS
3aranbHi BIIACTUBOCTI PO3UHHIB
TenoBi eeKTH NPH POZUYNHEHHI
Yomy ue OnucyBaTh Ta TOSCHIOBAaTH XiMiuHI Tmpomecu Ta (i3wdHI sBHIA, SKi 1X
nikaBo/Tpeda CYNPOBOKYIOTh, 13 3aCTOCYBaHHIM C(HOPMOBaHUX (DI3UKO-XIMIYHHUX YSBJICHB.
BHBYATH AmHanizyBaTu 3arajbHi MEXaHI3MH Nepediry XIMIYHMX HpOLECIB 3 TOYKH 30pYy

CY4acHHX ySBJEHb IPO OyIOBY PEUOBHHHU. 3aCTOCOBYBATH METOIM PO3PAXYHKY IS
NPUTOTYBaHHS PiI3HOMaHITHUX PO3YMHIB MOTPiOHOT KOoHUEeHTpawii. [IpoBoanTy anani3
Ta pO3YMITH MEXaHi3M SIBHIIL, SIKi BHHUKAIOTh B €JIEKTPOXiMIYHUX CUCTEMAX.

Yomy MoxkHA

3HaHHSA: 3/1aTHICTh BUKOPUCTOBYBATH 3HAHHS OCHOB XiMii JUISI BAKOHAHHS HAayKOBHX
JIOCITiPKEHB, pO3B’sI3aHHS MPAKTUIHUAX TPOOIIeM MPUKIaaHOI (Di3UKHU Ta s

HABYMTHUCH K¢ L ) : 3
CaMOCTIHOTO OTIaHYBaHHS HOBUX TEXHOJIOTiH, B TOMY YHCII 3 CYMDKHUX Taly3ei,
30KpeMa, XiMi4HOi, 3aCTOCOBYBAaTH OTPHUMaHi 3HAHHs 1 MPAKTUYHI HABUYKH IS
NPUHHATTS IHHOBALIHHMX PIIEHb TPH PO3B’SA3aHHI CKIATHUX NMPAKTHYHHX 337124
abo B HaBYaHHI, 30KpeMa, BUCOKHX (I3UYHUX TEXHOJIOTiH Ta/abo (i3NKH KHUBUX
cucteM Ta/abo (i3UKK E€HEPreTUYHUX CHUCTEM.

YMiHHS: 3MaTHICT BECTH TOCIIAHUIBKY AisUTbHICTh, BKIIFOUAIOYHM  aHAJi3 MPoOiIeM,
MOCTAHOBKY IIiJICH 1 3aBJiaHb, BUOIP CIIOCO0Y ¥ METOJIIB JOCIIIKEHHSI, & TAKOXK
OIIIHKY HOTO SIKOCTI.

SIKk MOKHA Ilin wac BWBYEHHS [UCHUIDTIHK CTYACHTH O3HAMOMIIIOIOTBCS 3  XIMIEIO

KOPHCTYBATHCS HaBKOJIMITHHOTO CEPEIOBHINA, q)opMyeTLQﬁ pamioHanbHa cucrema B32€MOBIZTHOCUH

HAGyTHMH JIOIMHH Ta TIPUPOJIH, BI/I6yJJ;OBYIO".FBC$I HOBI 3HaHHS ITPO HOBI MaTepialn Ta PeUYOBUHH,

SHARHSMM i TEXHOJIOTI HaHOCTPYyKTyp Ta iHme. CTpykTypa Kypcy 3a0esredye pO3BHTOK

yMiHHSIMH CaMOCTII\/'IHO(?Tl y po0oTi CTyHeHTIB, CTBOPIOE KpaIlli MONUIMBOCTI /Ul TPOSBY ix
TBOpYMX 3/1i0HOCTEH Ta CHpUsE OBOJOJIHHIO HABUYKAMHU Ta BMIiHHSIMU HayKOBO-
JIOCITITHUIIBKOT POOOTH.

Indopmaniiine Cunabyc, HaBuaIbHUI MOCIOHUK.

3a0e31e4eHHs

CemecTpoBuii 3amik

KOHTPOJIb




TexHoJI0TIYHI TA IPAKTHUYHI OCHOBHM 3arajibHOI Ta

HeOpraHiyHol Ximii

Kadenpa, axa

ExoJ1orii Ta TeXHO0J10Tii POCJUMHHHUX MOJiMeEpPiB

3abe3nevye

BURKJIAJaHHA

Pisens BO Iepuuii (DakaaaBpcbKui)
Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI
o0MesKeHHs,

CneniajJbHOCTi, 1J151
SIKUX aJanToOBaHAa

AUCUHMITiHA
Kype 2 (4 cemecTp)
Ob6csr 4 kpeaurn €EKTC - 120 roa

ayJIUTOPHI 3aHATTS: JeKuil — 36 roauH, 1abopatopHi — 18 roaun
camMocTiliHa po6oTa — 66 ToTUH

MoBa BUKJIAAaHHA

YkpaiHcbka

Bumoru 1o 3HaHHS XiMii_B MeKaX MIKUIbHOT TPOrpamu

NMo4YaTKy

BHBYEHHSA

IIlo Oyne Krnacu HeopraHi4HHMX PEYOBHH 3 MOTIISAY TEOPil €NEKTPOIITUYHOI AUCOIAIi]

BHBYATHCH Appeniyca. Knacu Heopraniyaux cronyk. CucTeMaTnka HEOpraHiYHHX
CIIOJTYK

Yomy e 31aTHICTh BUKOPUCTOBYBATH 3HAHHS OCHOB XiMii JIi BUKOHAHHS HAYKOBHX

nikaBo/Tpeda JOCIIJIKEeHb, PO3B’SI3aHHs MIPAKTUYHMX MpoOsIeM NpukiaaHoi (i3uku Ta Juis

BUBYATH CaMOCTIMHOTO OMaHyBaHHS HOBUX TEXHOJIOTi, B TOMY YHCII 3 CyMDKHHX

rajiy3ei, 30kpemMa, XiMi4HOi, 3aCTOCOBYBATH OTpPUMaHi 3HAHHS 1 MPAKTUYHI
HaBUYKH JIJISI IPUNAHATTS 1HHOBALIWHUX PIlIEHb MPH PO3B’SI3aHHI CKIaTHUX
MPaKTUYHUX 33]1a4 a00 B HaBYaHHI, 30KpeMa, BUCOKUX (DI3UYHUX TEXHOJIOTIH
Ta/ab0 (i3MKH KUBHX CHUCTEM Ta/a00 (i3UKHM EHEPreTHYHHX CUCTEM
3acTocoByBaTH  €(QEKTHBHI  TEXHOJOri{, 1HCTPYMEHTH Ta  METOAU
€KCIIEPUMEHTAJILHOTO JOCIIPKEHHSI BJIACTUBOCTEM pPEYOBMH 1 Marepiaiis,
BKJIIOYAIOYU HAHOMATEpiaiu, IpU  PO3B’SA3aHHI  NPaKTUYHUX  IpobiIem
NPUKIATHOT (PI3UKH.

Yomy MoxHA

3nanHs: Kilacu HeopraHiYHMX PEeYoBHMH 3 MOTJISAY TEOpii eNeKTPOIITHYHOI

HABYUTHCSH nucorriaiii Appeniyca. Kitacu Heopraniunux cnosryk. Cucremaruka
HEOPraHiYHUX CIIOJIYK.
VYMiHHA: 31aTHICTh MpaLloBaTy 3 IHQOpMaIli€ro, 3HaX0AUTH, OLIHIOBAaTH U
BUKOPUCTOBYBATH 1H(OPMAILIIIO 3 PI3HUX JIKepell, HEOOX1AHY JUIs PillICHHS
HAyKOBHX 1 IpodeCiiiHMX 3aB/IaHb.

SAx MoxkHA 3HaHHS OCHOB XiMil JJI PO3B’S3aHHS NMPAKTUYHUX MPOOJEeM TMPHUKIATHOT

KOPUCTYBATHCHA ¢G13UKH, B BUCOKUX (I3MYHUX TEXHOJOTIH (I3MKM KUBUX CHCTEM Ta/abo

HA0yTUMH (bi13UKH €eHepreTUYHUX CUCTEM.

3HAHHSIMH |

YMiHHAMH

Inpopmaniiine Cunalyc, HaBYaJIbHUH MOCIOHUK

3a0e3ne4eHHs

CemecTpoBuii 3amik

KOHTPOJIb




Di3uMKO-XiMIYHI OCHOBHM MaTepPiaI03HABCTBA

Kadenpa, sika

ExoJ10rii Ta TEXHOJIOTiI POCIMHHHUX MOJIiMepiB

3a0e3mevye

BUKJIAJAHHA

Pisen» BO Iepuuii (0akaaaBpcbKuii)
Mozxnugi 104 ®i3zuka Ta acTpOHOMIsi
00MesKeHHsl,

CneniaabHOCTI, 1151
AIKHX aJanToBaHa

JUCIMILIiHA
Kype 2 (4 cemecTp)
Oocsar

4 kpeautu €EKTC - 120 roa
ayIUTOPHI 3aHATTS: JIeKIlii — 36 ToauH, 1abopaTtopHi — 18 roauH
camocriiiHa poboTta — 66 TouH

MoBa BUKJaJaHHA

Ykpaincbka

Bumoru 1o 3HaHHS XiMii B Me)KaX MIKUIbHOT TPOrpamMu

MO4YaTKY

BHBYEHHS

IIlo Oyne 3aranpHi MEXaHi3MH 11epediry XiMiYHUX MPOLECIB 3 TOUKU 30pYy CyYaCHUX

BHBYATHCH ySIBIIEHB TIPO OyZOBY pe4oBUHH. MexaHi3MH Ta MPUYMHH POZYHMHEHHS
PEUYOBHH, a TaKOX €(EeKTIiB Ta SIBHIII, IO CYPOBOKYIOTh IPOIIEC
po3unHeHHs. OCHOBHI CT€X10METPUYHI 3aKOHH, (i3UKO-XIMIYHY OCHOBY
NPUPOIHUX SIBUII, Cy4acHi IOJIOKEHHS Teopii OyJOBM aToMa Ta pPEYOBHH,
THUTIOBI BIIACTUBOCTI CITONYK.

Yomy e HIupoke BUKOpUCTaHHS (DI3MUHUX METO/IB JOCTIHKEHHSI Ta MaTeMaTHYHOTO

nikaBo/Tpeda amapary B XiMii 301u3uH ii 3 (Pi3UKOI0 Ta MATEMATUKOIO, BUBYCHHS

BHBYATH XIMIYHUMH METOJIaMU PsIIy TEXHIYHHUX MPOOIIeM 3B’s3y€ XIMIIO 3 IH)KEHEPHO-

TEXHIYHUMH Ta CIIEiaJIbHUMU JUCHMIIIIHAMU, 110 HEOOXIMHI I
MPAKTUYHOI MISUIBHOCTI 1HXEHEpa.

Yomy MoxHA

3HaHHS: 3arajbHi MeXaHi3MHU Mepediry XiMIYHUX MPOIIECiB 3 TOUKU 30py

HABYMTHCS Cy4JacHUX YsBJIEHb PO OyA0BY peuoBHHH. KiJIbKICHO XapaKTepHu3yBaTH
MIBUJIKOCTI Mepediry XiMIYHMX peakiliii Ta BIUIMB HUX 30BHIIIHIX (paKkTOpIB.
MexaHi3Mu Ta TPUYMHM PO3UYMHEHHS PEYOBMH, a TaK0X €(EeKTIB Ta SBHIL,
10 CYMPOBODKYIOTH TIpolec po3unHeHHs. OCHOBHI CTEX1OMETPUYHI 3aKOHH,
($13MKO-XIMIYHY OCHOBY HPHUPOJHUX SBHIL, CY4acHI IMOJIO)KEHHS Teopii
OyZ0oBM aToMa Ta PEYOBUH, TUIOBI BIACTUBOCTI CIIOMYK.
VYMIHHA: ONMCYBATH Ta MOSICHIOBATU XIMI4HI ITPOLECH Ta (PI3UYHI SIBUILA, 1110
iX CyNpOBOIKYIOTb, 13 3aCTOCYBAHHAM CPOPMOBAHUX (P13UKO-XIMIYHUX
ySIBIICHb.

Ik MOsKHA OrnucyBaty Ta MOSCHIOBATH XiMi4HI Mpoliecu Ta Gi3uyHi SIBUIIA, 110 1X

KOPHCTYBATHCH CYIIPOBO/IKYIOTb, 13 3aCTOCYBaHHSAM C(HOPMOBAaHUX (PI3UKO-XIMIUHUX

HA0yTHMH ysiBiieHb. [IpOBOINTH pO3paxyHKH 3MiH Yy XIMIYHHMX PEaKLisX Ta aHalli3yBaTH

3HAHHSIMH | BILIUB Pi13HUX (DAaKTOPIB MPHU MOJEIIOBAHHI TEXHOJOTIYHUX MPOLECIB,

YMiHHSIMU BU3HAYaTH IIKIJJIMBI XIMIYHI PEUOBHMHH, SIKI YTBOPIOIOTHCS ITiJ] yac mepediry
IIMX TPOIIECIB Ta MPOTHO3YBATH iX BIUIMB Ha HaBKOJIMIITHE CEPEIOBUIIE.

Inpopmaniiine Cunalyc, HaBYaJIbHUH MOCIOHUK

3a0e3ne4eHHs

CemecTpoBuii 3amik

KOHTPOJIb




JAvcuuniiam A BUOOPY APYrOKYPCHUKAMH

CreniajbHi po3aijiu iHpopMaTUKH

Kadenpa, saxa HapucHoi reomeTpii, in:keHepHoi Ta koM’ 10TepHoi rpadiku
3a0e3neuye

BUKJIAJAAHHA

Pisenr BO Iepuuii (0akaaaBpcbKuii)

Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI

00MeKeHHs,

CneniaabHOCTI, 1151
AIKHX aJanToBaHa

JUCIMILIiHA
Kypc 3 (5 cemecTtp)
O0csr 4 xpenutn EKTC - 120 roa

ayJIUTOPHI 3aHATTA: JeKmii — 36 roauH, naboparopHi — 18 rogun
camocTiiiHa poboTa — 66 TouH

MoBa BUKJIaJaHHA

Ykpaincbka

Bumoru g0 nmouarky
BHBYEHHA

«Indopmaruka Ta nporpamyBanHs-1. Mosa mporpamysanss Pythony, «lndopmarnka
Ta mporpamyBaHHs-2. MoBa mporpamyBanHs C++», «[HpopMaTHKa Ta MporpamMmyBaHHs-
3. Moga nporpamyBanns C++», «lHpopmaTika ta nmporpamysanus 4. O0'exTHO-
OpieHTOBaHe mporpamyBaHHs. MoBa mporpamyBanHsi C#»

IIlo O0yne BuBYaTHCH

Kypc cnpsimoBanmii Ha 03HaHOMIICHHSI CTY/ICHTIB 3 6a3aMM JaHWX Ta HAaJaHHs KOMIUIEKCY 3HAHb i BMIiHb 3
MPOCKTYBaHHS, CTBOpPeHHsA 0a3 nmaHumx B Microsoft Office Access 3 BHKOPHCTaHHSIM  MOBH
nporpamyBaHHa SQL Ta iX 3aCTOCYBaHHS AJs PO3B’SI3aHHS IIOCTABJICHHX 3a1a4.

Microsoft Office Access — e cucrema ynpaBiiHHS Ga3aMu JaHUX, KA Ma€ HIMPOKUH CIEKTp (yHKIIiH,
BKJIFOUAIOYH 3B'S3aHI 3allUTH, COPTYBAHHSA 110 PI3HUX IOJISX, 3B'I30K 13 30BHIMIHIMU TaOIUISAMH 1 6a3aMu
JIaHKX.

SQL — nexapaTuBHa MOBa IPOrpaMyBaHH JUIs B3a€MOJIii KOpHCTyBada 3 6a3aMu JaHHX, IO
3aCTOCOBYETHCS JUIsl (JOPMYBaHHS 3aIINTiB, OHOBJICHHS 1 YIIPABIiHHS PeJIALiHHIMY 0a3aMy JaHUX,
CTBOPEHHsI CXeMH 0a3u JTaHUX Ta i MoanQiKariii, CHCTEMH KOHTPOJIIO 33 JIOCTYIIOM JI0 a3y JaHUX.

Yomy ne
nikaBo/Tpeda
BUBYATH

CyuacHi eNeKTpOHHI 0a3u HaHUX € e(EeKTUBHUMH IHCTPYMEHTaMH iH(pOpMaIiifHOro 3a0e3neueHHs
HAYKOBHX JOCIIIKEHb Ta 3aC001B BUPIICHHS PI3HOMAHITHUX HAYKOBUX 3aB/IaHb.

Haituacrimme HaBiTH BiTHOCHO IpOCTa cUCTEMHA 00poOKa BiIOMUX PE3YNIBTATIB BUSBILE IPUHIUIIOBO HOBY
¢isnuny iHdopMmamito, ska panime Oyma BigcyTHA. Hacammepen 1e CTOCYETBCS MOXIHBOCTEH
BCTAHOBJICHHS HEBIJOMHX paHIIIe CHCTEMAaTHYHHX ITIOXHOOK pE3yJAbTaTiB PI3HUX EKCICPHMEHTIB Ta
HEBIZIOMHUX paHillle 3aKOHOMIPHOCTEH y TaKMX pe3ysbTaTax, OTPUMAaHHS TOYHHUX i JIOCTOBIPHHX JaHHUX Ha
OCHOBI B3a€MHO{ OILIIHKH Pe3yJIbTaTiB Pi3HUX €KCIIEPUMEHTIB 3 YpaxyBaHHIM iX CHCTEMAaTHYHUX MOXUOOK,
MOJXKJIMBOCTEH OLIHKH Pe3yJIbTaTiB EKCIIEPUMEHTIB, sIKi He OYJIM MPOBEAEHi.

Ockibku 0a3u JaHWX MPHU3HAYEHI JUTS MOJIETIIEHHS MTOUIYKY TaHUX, BOHH J03BOJITIOTH 00pOOIIATH 1 1aHi
Jy’Ke TOTY)XXHHM CII0OCOOOM, a CTyJJCHTH MalOTh 3MOTY CTBOPIOBATH 3allUTH 0 0a3u JaHHX JUIS OTPUMAHHS
BiJITTOBi/Iei1 HA KOHKPETHI 3a0UTaHHS 00 QI3MYHMX Ta MATEMAaTHYHHUX 3a/1a4.

Yomy MokHa
HABYMTHCH

3HaHHA:

OcHoB Teopii 6a3 maHux; Mojenell 0a3 MaHWX; apXITEKTyp JaHUX; OCHOBHUX MPHHIIUIIIB METOIOJOTIT
NPOEKTYBaHHA 0a3 JaHUX; CTPYKTYpH Ta KOMIIOHEHTiB 0a3 MJaHHMX; OCHOBHHX 3aC00iB MOBH
nporpamyBanHs SQL; rpamoTHOT moOynoBM KOMyHiKamii B OCBITHBOMY i HayKOBOMY IIpOIeCi, BinOopy
BUXITHUX JaHUX JTOCII/DKSHHS, CKJIaJJaHHs CIIUCKY BUKOPHUCTAHUX JDKEPEJ, OIHMCY HAyKOBUX Pe3yJIbTaTiB.
Yminus:

IIpamroBat i3 Cy4acHOIO OOYHCIIOBAJBHOIO TEXHIKOI, BMITH BHUKOPHCTOBYBATH CTaHAAPTHI IMaKeTH
NPUKIAJHAX TPOTrpaM 1 MporpaMyBaTH Ha PiBHI, JOCTAaTHbOMY [UIsS pealtizallii YHCeNbHHX METOIIB
po3B’si3yBaHHS (DI3MYHMX 337124, KOMIT IOTEPHOTO MOJETIOBaHHSA (DI3MYHMX Ta acCTPOHOMIYHHMX SIBHIN 1
MpOLECiB, BUKOHAHHS OOYHCITIOBAIBHUX EKCHEPHMEHTIB; CAaMOCTIHO HABUATUCS Ta IiJBHILYBAaTH PiBEeHb
cBoel KkBaumiikail; BiJUIYKOBYBaTH MOTPiOHY iH(pOpMalilo B IPYyKOBaHHX Ta EJIEKTPOHHHX IKepesax,
aHaNi3yBaTH, CHCTEMATH3YBaTH, PO3yMITH, TIIyMauUTH Ta BAKOPUCTOBYBATH ii JJIsl BUDIIIEHHS HAYKOBHX i
MPHUKJIAIHUX 3aBIaHb;

CaMOCTIHO MPUIMATH PillIeHHs] CTOCOBHO CBOET OCBITHBOI TPA€KTOPii Ta MPOeCciiHOTO PO3BHUTKY.

Ax MmoxHa
KOpPHUCTYBaTHCS
HA0yTUMU 3HAHHSAMH
i yMiHHSIMH

B pesynbrari BUBYEHHS AUCLHIUIIHU CTYJCHTH 3MOXYTb:

BuxopucroByBaTH (QyHKIIOHAN Ta IHCTpyMEHTapii CHCTEMH KepyBaHHS 0a30i0 JaHuUX Access;
CTBOPIOBATH Ta peAaryBatd TaOnmii 0a3 MaHWX PI3HUMH CIIOCOOaMH; BCTAHOBIIOBATH 3B’S3KH MiX
TaONUISIME Ta KOHTPOJIOBATH KOPEKTHICTh 3B’S3KIB 1 JOCTOBIPHICTH JaHHMX; CTBOPIOBAaTH 3allUTH Ta
00po6siTH JaHi MOBoIO TporpamyBaHHs SQL;

OLIIHIOBAaTH €()eKTHUBHICTh AJITOPUTMY PillIeHHs 3a/1aui.

Tudopmairiiine Cunabyc, METOIMYHI PEKOMEHIaIIi1, KOHCIIEKT JICKITiil.
3a0e3nedYeHHs

Bux ceMecTpoBOTo 3aimik

KOHTPOJII0
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Moga nporpamyBanHs Python 115 iH)KeHepHUX Ta HAYKOBUX 33124

Kadenpa, sixa 3aranbHoi (pi3UKU Ta MOJeJI0BAHHA (i3UYHUX NPOLECiB
3abe3neuye

BUKJIAAaHHA

Pisens BO Hepmuii (0akaaaBpcbKuii)

Mozxusi 104 Pizuka Ta acTpoHOMist

o0MesKeHHsl,

CneniajJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kype 3 (5 cemectp)
OGcsir 4 xpeautn €EKTC - 120 rog

ayJIMTOpHI 3aHATT: JeKuii — 36 ronuH, 1abopatopHi — 18 ronuH
camMocTiitHa poboTta — 66 ronuH

MoBa BUKJIAJaHHA

Ykpaincbka

Bumoru g0 nmouarky
BUBYECHHSA

«Iudopmarrka ta mporpamyBaHHs-1. MoBa mporpamyBanss Pythony, «[HbopMaTHKa Ta mporpaMyBaHHs-
2. Mosa mporpamyBanHs C++», «IHpopmaTrka Ta mporpamyBanHs 3. OO'€eKTHO-Opi€HTOBaHE
nporpamyBaHHs. MoBa nporpamysanHs C#»

o Oyne
BHBYATHCH

Kypc crpsiMoBaHMii Ha O3HAMOMIICHHS CTYACHTIB 3 OCHOBaMH HAHOUIBII MOMYJSPHUX METOJIB MAaKeTiB
matplotlib, numpy, opencv, scikit-learn, pandas, scipy, pde MmoBu nporpamyBanHs python, siki HeoOXiqHi
JUISL O3B’ sA3aHHSI IHKCHEPHUX Ta HAYKOBUX 3a/iay Ta rpadivHoi Bizyamizamii pe3yasratie. Kypc oxoruioe
PO3B’sI3aHHS 3aa4 aHalizy 300pakeHb ONTHYHOI MIKPOCKOIIi, CKaHYyI04oi €JIeKTPOHHOI MiKpOCKOMii,
CKaHYI040i 30HJ0BOT MIKPOCKOTI{, 3a7a4 perpeciiHoro aHamizy, alpoKCHMAIlii Ta PO3B’S3aHHS CHUCTEM
3BUYaiiHUX nudepeHtianbHuX piBHAHb. OKpeMy yBary NpUIUICHO iCTOpil pO3BUTKY MOB IIPOTrpaMyBaHHS
Ta mapajurMi 00’€KTHO-OPIEHTOBAHOI'O TpOrpaMyBaHHS. B MoOBiI mporpamyBanHs python € mmpoke
PI3HOMaHITTSI METO/IiB /IJIsl BUKOHAHHS PI3HOMAaHITHUX (Di3MYHUX Ta MATEMAaTHYHUX PO3PaXYHKIB.

Yomy ne
nikaBo/Tpeda
BHBYATH

IIpu BUBYEHHI (I3UKU CTYJCHTH CTHKAIOTHCS 3 XapaKTEPHOK CKIAIHICTIO B HEOOXITHAX MaTEeMaTHUHHX
pPO3paxyHKax: 3HauHa KUIbKICTh LIKaBUX 3aBJaHb, (MI3UUHMH 3MICT SIKMX 3pO3YMLUIMH, He MOXe OyTH
BHUpillleHa CTYACHTaMH BPYYHY, OCKITBKH BHMAara€ 3acTOCYBAaHHS CKIQJHHX YHCENTbHHX METOJIB Ta
rIMOOKOro 3HaHHA IHTETpyBaHHA Ta Teopil AudepeHIialbHUX piBHAHb. 3aCTOCYBaHHS MOBU
nmporpamyBaHHs python 3 ii criemianizoBanuMu makeTamu TakeTiB matplotlib, numpy, opencv, scikit-learn,
pandas, scipy, pde gae MOXIUBICT pO3B’sI3yBaTH OaraTo 3aBJaHb YHUCEIBHUMH METOJaMH, B OCHOBI SIKMX
JIGKUTB 3aMiHA IHTErpyBaHHS CYMYBaHHSM, a NMOXIJHUX — CKIHYCHUMH Pi3HHISAMH. [Ipu 1IbOMY, 3aBISKH
BEJIMKOMY Habopy BOymOBaHMX (YHKIIH JUIs HANWCaHHSA TMpOrpaM 3 BHUKOPHUCTAHHSIM MOBHU
nporpamyBaHHs python moTpiOHo HabaraTo MeHIIE 4Yacy, HiX Ui PO3B’A3aHHS BPY4HY. 3aCTOCYBaHHS
MOBH IIpOTrpaMyBaHHsA python Ut po3B’s3aHHS (Hi3UYHAX Ta MATEMAaTHYHUX 33739 € BUHATKOBO 3PYIHHM,
OCKIJIBKM Taki CKJIaJHI 3ajadi, HaOpUKIad, SK PpO3B’SI3aHHS CHUCTEM HENiHIHHMX 3BHYalHHX
nudepeHIialbHUX PiBHAHL Ta TpadiuHa Bi3yaisallisi pe3yJbTaTiB 3BOAUTHCS 1O HANMCAHHS JecsATKa
PAIKIB KO#y. 3acTOCYBaHHS MOBM IporpaMmyBaHHs python aist po3B’s3aHHs (Gi3HYHUX Ta MAaTEMAaTUYHUX
3a]a4 MPUTAMAHHO Ipalli HAYKOBI[S, TOMY ONAHYBaHHs I[i€I0 MOBOIO CIIpusie TpodeciiiHoi opieHTaIil
CTYZIEHTIB, SIKi 3aMUCIIIOIOTHCS PO Kap’epy BUeHOro. Takok python mommproeTbest BUIBHO Ha MiACTaBi
minensii GNU General Public License, ToMy i BUKOpPHCTaHHS € OE3KOIITOBHUM, a KO, HAIIMCAHUI Ha
MOBI MOBH IporpamyBaHHs python MoHa BUIBHO PO3HOBCIOPKYBAaTH B TOMY YMCII i NPH JIUCTYBaHHI 3
peleH3eHTaMH cTaTeil (axoBHX HAYKOBHX KypHamiB. OTike, MOBa mporpamyBaHHS python mo3Boiste Ha
0€3KOILITOBHIN OCHOBI PO3B’SI3yBaTH SIK YHCENbHO, TaK 1 aHAIITUYHO NMPAKTHYHO Ti XK caMi HAyKOBi 3a1adi,
10 1 HU3Ka MOMYJSAPHUX TUIATHUX nporpaMm Mathcad, Matlab, Wolfram Mathematica, Maple. Kpim toro,
TaK sK MOBa NPOrpaMyBaHHS python € ofHi€l0 3 HAMOUIBII MOMYISPHUX MOB IPOrpaMyBaHHS B CBITi
HPOTATOM OCTaHHIX POKIB, TO BOHA MAa€ BENHUKY CIILIBHOTY, SIKA il MiATPUMYE, ITUIIE i PO3IOBCIOKYE IS
BCiX Oaxkalounmx HOBI MAaKkeTH Ul HOBHUX 3a/ad, 1[0 TaKoX Hajae il mepeBary B MOPIBHSHHI 3 IUIATHUM
IPOTPAMHUM 3a0e3IeYeHHAM sl HAYKOBIIIB.

Yomy Mo:kHA

3HaHHS METOIB JiHIHHOT anredpu, YuceIbHOr0 JudepeHLiloBaHHS Ta IHTerpyBaHHs, 3a1a4 alpOKCUMAIIi]

HABYUTHCS Ta perpeciifHOro aHami3y, pO3B’A3aHHS CHCTEM 3BHYAHHMX IW(EpeHIialbHUX PIBHAHB Ta CHUCTEM
IudepeHLiaTbHIX PIBHSAHb 3 YaCTUHHUMHU IOXiAHUMM, B ToMy uucii piBHAHHA Illpenunrepa, piBHSHB
MaTeMaTHuHOi (izuku: audysii, TeronposigHocti, Jlammaca Ta Ilyaccona Ha MOBiI IporpaMyBaHHS
python. 3HaHHS MeTOAIB MOBH IporpaMyBaHHs python misa rpadiynoi Bisyasnizamii pe3ysbTaTiB HAyKOBHX
JOCTiKEHb.

SAx MoxkHA B pe3synpTaTi BUBUEHHS JUCHUILUTIHU CTYIEHTH 3MOXKYTh:

KOpHUCTYBaTHCS IMucatn kox Ha MOBi mporpamyBaHHS python s po3B’s3aHHA (i3MUHUX 3amad Ta rpadpidaol

HA0yTHMH BizyaJi3auii pe3yabTaTiB.

3HAHHSAMH |

YMiHHSIMH

Indopmaniiine Cunabyc, npe3eHTanii JeKIii, mapyIHUKHN Ta HaBYaJbHi MOCIOHUKY 3 MOBH IporpaMyBaHHs python.

3a0e3nmeYeHHs

Bun cemecTpoBoro | 3aiik

KOHTPOJII0
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DizuyHi Ta MatemaTuiHi o0uuciaenuss y MATHCAD

Kadenpa, sixa 3aranbHoi (pi3UKU Ta MOJeJI0BAHHA (i3UYHUX NPOLECiB
3abe3neuye

BUKJIAAaHHA

Pisens BO Hepmmnii (dakaaaBpcbKuii)

Mozxusi 104 Pizuka Ta acTpoHOMist

o0MesKeHHsl,

CneniajJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 3 (5 cemecTp)
OGcsir 4 xpeautn €EKTC - 120 rog

ayJIMTOpHI 3aHATT: JeKuii — 36 ronuH, 1abopatopHi — 18 ronuH
camMocTiitHa poboTta — 66 ronuH

MoBa BUKJIAJaHHA

Ykpaincbka

Bumoru g0 nmouarky
BUBYECHHSA

«lapopmarnka Ta mporpamyBaHHSA-1. MoBa mnporpamyBaHHs Pythony, «lHpopmaTtmka Ta
nporpamyBaHHsi-2. MoBa mnporpamyBanHs C++», «lHdopmarnka Tta mnporpamyBaHHs-3. MoBa
nporpamyBanns C++», «luHdopmaruka Tta mnporpamyBanHsi 4. OO0'€eKTHO-Opi€HTOBaHE IpO-
rpamyBaHHs. MoBa nporpamyBanHsi C#»

o Oyne
BHBYATHCH

Kypc cnpsimoBaHuii Ha 03HaHOMJICHHSI CTYJCHTIB 3 OCHOBaMH iH(GOPMATUKH HIISIXOM 3aCTOCYBaHHS
cucrtemu aBromartuzoBaHoro npoekryBaHHs MATHCAD st po3s’si3aHHs NpuUKIagHuX (Qi3MYHHX i
MaTeMaTUYHUX 3a]ad, 3a7ad OITHMi3allii, BUKOPUCTAHHSA BOYIOBAaHHX IPOTPAMHUX OJIOKIB Ta
rpadiunoi inTepnpetamii mganux. MATHCAD - 1e nporpamMHe CepeIoOBHINE s BUKOHAHHS
pi3HOMaHITHHX (DI3MYHMX Ta MAaTEMATHYHAX PO3PAaXyHKIB, 3a0e3leUYeHE MPOCTHUM y OCBOEHHI Ta Y
poboti rpadiuamM iHTepdeiicom. BoHO Hamae KopucTyBadeBi IHCTpyMeHTH misi pobotu 3
¢dopmymnamu, gucnamu, rpadikamu ta Tekctamu. Y cepenosumi MATHCAD e Ge3nia onepaTopiB i
JoriyHuX (PYHKIIH, MpU3HAYCHWX MJIs YHUCENFHOTO 1 CHMBOIBHOTO pO3B’S3aHHS (I3WYHHX Ta
MaTeMaTHYHUX 3aBJaHb Pi3HOI CKJIAJHOCTI.

Yomy ne
nikaBo/Tpeda
BUBYATH

[pu BuBYCHHI (I3UKH CTYAEHTH CTUKAIOTBCA 3 XapakTepHOK CKIANHICTIO B HEOOXITHUX
MaTeMaTHYHUX PO3paxyHKaxX: 3HAUYHA KUIBKICTh MIKABHUX 3aBHaHb, (GI3UUHUHN 3MICT SIKUX 3pO3YMLINH,
He MoOXe OyTH BHpINIEHAa CTyISHTaMH BpYYHY, OCKUIBKM BHMAara€ 3acTOCYBaHHS CKJIAIHUX
YHCENILHUX METOJIIB Ta MIMOOKOT0 3HAHHS IHTErpyBaHHs Ta Teopii qudepeHialbHIX PIBHSHB.
3actocyBanHsi MATHCAD nae MoxHBIiCTh PO3B’sI3yBaTH 0araTo 3aBJaHb YUCEIbHUMU METOJaMHU,
B OCHOBI SIKMX JIC)KUTh 3aMiHa IHTEIPYBaHHS CyMyBaHHSM, a MOXiJHUX — CKIHYEHHMHU DPI3HUILIMH.
IMpu upoMy, 3aBASKM BeIMKOMY HaOopy BOyHOBaHMX (YHKIIH A HANMCaHHS @porpam 3
BukopuctanHsiM MATHCAD mnotpibHO HabaraTto MeHIIe 9acy, Hi)K A PO3B’s3aHHS BpydYHY a0o
JUIsl BUKOPHUCTAaHHS MOB IIporpamMyBaHHs. HUHI y CTyZIeHTIB, IHKEHEpiB, MPOEKTYBaJIbHUKIB CHCTEMA
MATHCAD € Ha#iiOLIpOI TOMYJSAPHOIO CEpel CHCTEM aBTOMATH30BAHOTO IPOSKTYBaHHS.
3acTocyBaHHS IIi€l CHCTEMH U1 PO3B’A3aHHS (DI3MYHMX Ta MaTeMaTHYHHUX 3a/ad € BHHSITKOBO
3pYYHHM, OCKIJIBKH IS POOOTH B CHCTEMi He MOTPiOHO 3HATH MOBH IporpamyBaHHS. Kpim Toro, y
cucreMy BOyZOBaHO 004MCITIOBaY, TEKCTOBHI pelakTop Ta rpadidnauii mpouecop.

3acToCyBaHHSl CHUCTEM aBTOMAaTH30BAaHOTO MPOEKTYBAaHHS IIPUTAMaHHO IIpalli HAayKOBLS, TOMY
onanyBanHs cucremoro MATHCAD crpusie ipodeciiiHoi opieHTalii CTyIeHTIB, SIKi 3aMHCITIOIOTHCS
PO Kap’epy BUEHOTO.

Yomy MokHa

3nanns: OyHIaMEHTAIBHUX 1 NpHUKIAIHUX acrekTiB nporpamu MathCAD; ocHOBHHMX 3aco0iB

HABYMTHCH nporpamu MathCAD juisi onucy Ta KOHCTPYIOBaHHs ajirOPUTMIB pPO3B'SI3yBaHMX 3a]ad; THIIOBHX
npuitomiB anropurmizanii nporpamn MathCAD, siki 3aCTOCOBYIOTBCSI IIPU PillIEHHI MaTeMaTHYHUX
3ajla4; OCHOBHHUX HAIPSMKIB METOJIOJIOTI] MpOrpaMyBaHHs; OCOOJMBOCTEH pPO3POOKH Mporpam B
nporpami MathCAD, eramu mporpaMyBaHHS 1| BHKOHAHHS; IPOTPAMHHUX CIIOCOOIB iHTepIpeTamii
YHUCJIOBUX JAHWX Ta NPHHIMIIB (YyHKIIOHYBaHHS NPHPOAHUYUX IIPOILECIB; TPaMOTHOI MOOYHOBH
KOMYHIKaIlii B OCBITHROMY i HAYKOBOMY IpOIIeci, BiT0OPY BUXiTHUX JaHUX JOCIIIKECHHS, CKIaJaHHS
CIHCKY BUKOPHCTaHUX JDKEPEJ, ONMCY HAYKOBUX PE3YJIbTaTIB.

Sk MoxkHA B pesynbraTi BUBYEHHS AUCIMIUIIHKU CTYA€HTH 3MOXYTh!

KOPHCTYBaTHCS Po3poGuisiTi anroputMu po3B’si3aHHSA (PI3MYHMX Ta MaTeMaTHYHHUX 3a]ad; BOJIOJITH HpHHOMaMH

HA0yTHUMU CKJIaJIlaHHS TIporpaM [UIsi po3B’s3aHHA 3amad B mporpami MathCAD; ominroBatn eheKTHBHICTB

3HAHHSAMM i ITOPUTMY pIMIEHHS 3ajadi; IHII[IOBATH i MPOBOJUTH HAYKOBi JOCHIIKEHHS y CIIeIiayli3oBaHii

YMiHHAMH obmacTi MaTeMaTWKH Ta/ab0 pO3B’s3yBaTH 3adadi B IHIIMX Taly3sSX 3HAHb METOAAMH IIPOTPaMHU
MathCAD; ixTerpyBatu 3HaHHS 3 NPOTPaMyBaHHS IS PO3B’A3aHHA (PI3SMUHUX Ta MAaTEMaTHIHHUX
3a7ad.

Tngopmaniiine Cunalyc, METOUYHI PEKOMEH 11111, KOHCTIEKT JICKIIiH.

3a0e3neyeHHs

Bujg cemecrpoBoro | 3aiik

KOHTPOJIIO
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OCHOBH CY4aCHOI eJIEKTPOHIKHN

Kadenpa, axa

3arajabHOI (pi3nKkH Ta MoAeTIOBaHHS (PI3HYHUX NpoleciB

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Hepmuii (0akamaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMist
o0MesKeHHs,

CrneuniaJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 3 (5 cemecTp)
OGcsir 4 xpegutn €EKTC - 120 rog

ayIMTOpHI 3aHATT: Jekuii — 36 ronuH, 1abopatopHi — 18 ronuH
camMocTiitHa poboTta — 66 TonuH

MoBa BUKJIAAaHHA

YkpaiHcbka

Bumoru o Mmo4aTKy
BUBYCHHSA

3HaHHS KypCiB 3 MaTeMaTHKU Ta PO3AiTy 3araibHoi (isuku «EnekTpuka Ta
MarHeTu3M»

o Gyxe OCHOBHI 3aKOHU €NEKTPOJMHAMIKH Ta 1X, TPaKTHYHE 3aCTOCYBaHHA. HamiBmpoBiTHUKH
BHBYATUCH B €JIEKTPOHIIIi.

Bynoa, npuHIMITN poOOTH 32 3aCTOCYBaHHS TPAH3UCTOPIB..

HaniBnpoBiTHUKOBI Ta BaKyyMHI €JIEKTPOHHI TIPUIAIH.

[ligcmmoBayi eneKTpUYHUX CUTHAMTIB, IMITyJIbCHA TEXHIKA.

Enexrponunamika Ta texnika HBU
Yomy e MoxHa IOCKOHAJIO BUBYMTH 3aKOHM (i3MKH HAMiBIPOBIAHUKIB B iX MPaKTHYHOMY
nikaBo/Tpeda 3aCTOCYBaHHI B TexHill. MoXHa Ha NpaKTHLI NEPEeBIpUTH Ta BIEBHUTUCH B iX
BUBYATH

JOCTOBIpHOCTI. BuKkoprcTaHHs iX B HaWpi3HOMAHITHINIMX OONACTAX SK HAYKH, TaK i
TexHoJorii. OCATHEHHS LUX MPOIECIB A€ MOXKIIMBICTh MOJANBIIONO YAOCKOHAICHHS
crienianicra Ui HAyKOBHUX JOCIIDKEHb.

Yomy MokHA

Po3ymiHHS OCHOBHUX MIPUHIAIIIB (DYHKI[IOHYBAaHHS €NEKTPOHHUX KOMIIOHEHTIB.

HaBYUTHCH 31aTHICTH 10 pO3pOOKH Ta aHATI3y ENEKTPOHHIX CXEM, III0 BUKOPUCTOBYIOTH 3a3HaYeH1
€JIEMEHTH. 3HaHHS MPO TEXHOJIOTi1 BUTOTOBIICHHS EJIEKTPOHHUX KOMIIOHEHTIB Ta BMiHHS
ix BUOOPY Ay peamizarii 3anannuX QYHKIIN B eeKTPOHHIX IPUCTPOsiX. Po3ymiHHS
MIPUHIIMIIIB POOOTH 1 BMiHHA BUKOPHCTOBYBATH 3aCOOM BUMIPIOBAHHS Ta aHAJI3y
SJIEKTPUYHUX CUTHAJIIB, TaKi SIK OCIIIOrpadu, TeHEpaTOpy CUTHAJIB, JTOTTYHHN
aHaJi3aTop Ta iHmI. 3AaTHICTh JI0 MPOEKTYBaHHSI, BATOTOBJICHHSI Ta HAIATOKEHHS
eNIEKTPOHHUX TIPHCTPOiB

SIk MOKHA OtpumaHHI 3HaHHS 1 YMIHHS MOKHA BUKOPUCTOBYBATH: JJIS TOCHI/PKEHHS €JIEKTPOHHUX

KOpHCTYBaTHCS SIBHII, TaKUX SK e(eKT TyHeltoBaHHS, ePeKT (OTOoeNeKTpUYHOI emicii Ta iH., JuIs

HabyTHMH . PO3pOOKHK Ta MOOYIOBH €KCIIEPUMEHTAILHUX YCTAHOBOK, HEOOXITHUX IUIS MPOBEACHHS

SHAHHSIMH 1 JOCHIKEHb B Pi3HUX 00OnacTax (isMku, IS JOCHIIKEHHS Ta PO3YyMiHHS HOBITHIX

YMIHHFAMU TEXHOJIOTIH B €JIEKTPOHIIIi.

Inpopmauiiine Cunabyc, HaBYaIBHUI MMOCIOHHK, TIPE3EHTAITiT JIEKI[iH, OUCH J1abopaTopHUX pooiT

3a0e3nmeyeHHs

CemecTpoBHii 3aUTiK

KOHTPOJIb
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OcHoBM MeTOAY (PPaAKTAJIBLHOI0 aHAJI3Y NPOrPAMHUMU 3aC00aMM

Kadenpa, sika

3araabHoi (pi3uKu Ta MoJeTI0BaAHHA (Pi3UYHUX MPoIeciB

3a0e3mevye

BHKJIaIaHHS

Pisenr BO Iepuuuii (0akaaaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMist
00MesKeHHsl,

CneniaabHOCTI, 115
AIKHX aJanToBaHa

JUCIMILIiHA
Kypc 3 (5 cemectp)
O0csr 4 xpeaqutu €EKTC - 120 rog

ayIUTOPHI 3aHATTS: JeKIii — 36 ronuH, maboparopHi — 18 rogun
camocTiiiHa po6oTa — 66 ToANH

MoBa BUKJIaJaHHA

Yxpaincbka

Bumoru g0 nouarky
BHBYEHHSA

«Matematuunuii anamiz. Yactuna 1. Iludepenmianpae Ta iHTeTpaabHe YHCICHHS QYHKIIT
onHi€l 3MiHHOTY, «Maremarnaanii anani3. Yactuna 1. [{ndepermnianpae Ta iHTErpanbHe
4rcIeHHs GYHKIINH 6araTb0X 3MiHHHX», « AHAJITHYHA T€OMETPis Ta JiHilfHa anredpay.
«ladpopmaruka Ta mporpamyBarHs-1. MoBa nporpamysanHs Pythony, «IHpopmaTnka Ta
nporpamyBaHHs-2. MoBa nporpamyBanss C++», «|[HpopmaTHka Ta nporpamyBaHHs 3.
O0'exTHO-OpiEHTOBaHE NporpamyBanHs. MoBa nporpamyBanHs C#y, «Beryn 1o
CIICIIaTbHOCTI», «3aranbHa (isuka. Hactuna 1. MexaHikay, «3aranbHa ¢izuka. Yactuna 2.
MouekymsipHa Qi3ukay

Io Oyne CamomnoaiOHICTh (iryp Ta npupoAHuX 00’ekTiB. PpakTanbHi MHOXKUHH. PpakTaabHICTh

BHBYATHCH MHOXXUHH y TIOPiBHSHHI 13 paKTanbHiCTIO IPUPOJHUX 00’ €KTiB. BnacTuBocti ppakransHux
MHOXUH. Tunu ¢ppakrainis i anroput™u ix noOynoBu. @pakTansHy po3MipHICTh MHOKUHH Ta 11
Bapianii. Anre6paiuHy Ta TPUTOHOMETPHYHY (GOPMH KOMIUIEKCHOTO YHcia. [ToHATTS
MynbTH(pakTana. Po3aMipHiCTs HOCIS, €HTPOIIiT0, iHpOpMAaIiiiHy (pakTalbHy PO3MipHICTH
MyJbTHpaKTana. ANropuT™ GppakTaJbHOrO KOIYBaHHS 300pakeHb. [IpakTHYHI METOIH
o0urcIeHHs (paKTaTBHOI Ta MyNTETH(PPAKTATEHOI PO3MIPHOCTI IPHPOTHIX 00’ €KTIB.

Yomy ne @paxTanpHUIA aHANI3 € KIFOYOBUM IHCTPYMEHTOM Y (Di3HIl, OCKIIBKH:

nikaBo/Tpeda J103BOJIsIE BUBYATH CKIIaJHI CHCTEMH, SIKi MAfOTh CaMOIOi0HI CTPYKTYPH Ha Pi3HMUX MaciuiTalax.

BHBYATH MacmraOHa iHBapiaHTHICT (DpaKTaJIiB IOMIOMArae aHaIi3yBaTH SIBHIA HA PI3HUX PIBHSIX.

Onucye HeNiHIHI CUCTEMHU, SIKi 4aCTO BUSBIISIIOTH ()PaKTalbHY ITOBEAIHKY.

BukopucToByeThCsl y TEOpil Xaocy Uit BABYCHHS TUHAMIYHMX CUCTEM 31 CKJIJHOIO OBEIIHKOIO.
Mae mupoke npHKiagHe 3aCTOCYBaHHs B Pi3HUX HAYKOBHUX Ta TEXHIYHUX Taly3sx.

Cnpusie po3BUTKY HOBUX TEXHOJIOTIH uepe3 pO3YMiHHs YHIKaJIbHUX BIACTUBOCTEH MaTepiaiB.
3acTOCOBYETBCS B KBAaHTOBI# (Di3HMIIl Ta KOCMOJIOTIT AJIs IOCIIZPKeHHS CTPYKTYpH BeecBity.
OpakTaTpHUI aHAI3 PO3IIUPIOE HAIIE PO3YMIHHSA (Di3MIHOTO CBITY 1 HaZae HOBI MOMIIMBOCTI ISt
BHPINMICHHS CKJIaJHUX IPOOIeM.

Yomy Mo:kHA

Hapuanpna aucnumtina popMye y CTYACHTIB HACTYIIHI KOMIIETCHTHOCTI: 31aTHICTh

HABYMTHUCH 3aCTOCOBYBATH 3HAHHS ITPH JOCIIDKEHHI IPUPOTHUX 00’ €KTIB 13 CKIAHOI CTPYKTYpPOIO;
3[IaTHICTh BUKOPUCTOBYBATH Ta 00 €THYBaTH Ha MPAKTUII 0a30Bi 3HAHHS 3 MATEMATHKH,
IporpaMyBaHHs Ta (Pi3UKH MPH BUBYCHHI Ta JOCHTIHKEHHI (I3UYIHUX 00’ €KTIB, SBUII i MIPOIIECIB;
3[IaTHICTh PO3BUTKY aOCTPaKTHOTO MHCIJIEHHS Ta IPOCTOPOBOTO YABIICHHS; 3aTHICTE 00pOOIsITH
Ta aHaJi3yBaTH JAOCII/IHI IaHi; 3AaTHICTh allPOKCUMYBATH JOCIIIHI JAaHi; 31aTHICTh
BHUKOPHCTOBYBATH MporpamMHe 3a0e31edeHHs it 00pOOKH Ta aHalizy OTPUMaHMX JOCIIIHUX
JIAHUX.

SAx moxHA 3HaHHS Ta HaBUYKH, OTPHMaHI 3 Kypcy, MOXXYTb OyTH BUKOPHCTaHi JUisi: ()PaKTAIBHOTO aHAJI3y Ui

KOPHUCTYBATHCH BUBYCHHS CKJIJHAX CHCTEM; PO3POOKM HOBMX MarepialiB 3 (ppakTajJbHUMH BIACTUBOCTAMH, SIKI

HA0yTUMU MOXXYTh MaTH YHIKaJIbHI (Di3MKO-MEXaHIYHI BIIACTHUBOCTI; CTBOPEHHS OUIBILI TOYHHMX MOJENei st

3HAHHSAMM | cUMYJIISILT (Pi3UYHUX MPOLIECIB, SIKI BKIIFOYAIOTh (DpaKTajbHi CTPYKTYpH ab0 TIOBEIIHKY; (hpaKkTaabHOro

YMiHHAMH aHAII3y 11 0OpOOKM BENIMKUX HAOOPIB TAHWX, BUSIBIICHHS IMA0JIOHIB i TCHACHIIH Y CKJIAJIHUX AHUX;
IV aHa3y 300pakeHb, HANPHKIAJ, Il BHUSBICHHS 3MiH Y CTPYKTypax, $IKi MOXYTb MaTd
(pakTanbHy NPUPOJLY; HABYAHHS CTYAEHTIB KPUTUYHOMY MHCIICHHIO Ta PO3B'I3aHHIO poOJieM yepe3
PO3YMIHHS CKJIAQJHMX CHCTEM 1 IaTepHiB; JUIsI CTBOPEHHS MUCTEIBKHMX TBOpIB a00 Iu3aiHy, sKi
BUKOPHCTOBYIOTh (PpaKTalbHI €JIEMEHTH Il CTBOPEHHS Bi3yaJbHO IPUBAOINBHAX KOMITOZHUIIIH.
L1i HaBrUKM MOXKyYTh OyTH 3aCTOCOBaHi Oe3mocepeTHEO B MpodeciiiHiil JisuTbHOCTI 400 BUKOPHUCTaHI SIK
OCHOBA JJIsl IOJIAJIBIIIOTO HABYAHHSI TA JIOCIIKEHb.

Indopmaniiine Cunabyc, HaBYaIbHUM NOCIOHNMK, KOHCTIEKT JIEKIIIH, TUCTAHIIIHAN KypC

3a0e3nmeYeHHs

CemecTpoBuii 3aJIiK

KOHTPOJIb
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MexaHika CymiJIbHUX cepeI0BHIL

Kadenpa, axa

3aranabHoi Qiznkn

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Iepmuii (0akaaaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMIst
o0MesKeHHsl,

CrneuniaJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 3 (5 cemecTp)
OGcsir 4 kpeant €EKTC - 120 rog

ayJIMTOPHI 3aHATTS: JCeKIil — 36 TOMH, MpaKTU4HI — 18 ToauH
caMocTiitHa po6oTta — 66 roauH

MoBa BUKJIAAaHHA

Ykpaincbka

Bumoru o Mmo4aTKy
BUBYCHHSA

3HaHHA 3aralbHOI Ta TEOPETHYHOI Pi3MKH, MAaTEeMaTHYHOTO aHAJI3Yy,
JTuQepeHIiaTbHUX PiBHSIHb.

IIlo O0yne BuBYaTHCH

OCHOBHI IOHATTSI MEXaHIKU CYIUIBHUX CEPEOBHUIII.

besuupkyssiiiiHa 00TIUHICTh IMIIHAPA TOTOKOM HECTHUCIIOT 1/1€albHOI P1AUHU.
XBUJIbOBE PIBHSHHS sl 3BYKOBO1 XBHIIL.

TeH30p Hanpy>KeHHsI IS B’ I3KUX CEPEIOBHILL.

PiBHsHHS pyXy y 0€3p0O3MipHHUX 3MiHHHX.

Teopis pr)KHO,CTi.

Yomy ne
nikaBo/Tpeda
BUBYATH

Mexanika CYIUIBHHX CEpeIOBHUINl — PO3IUT MEXaHiKd, (Pi3MKH CYIIITbHUX
cepefioBUlll 1 (i3UKU KOHJAEHCOBAHOI'O CTaHy, MPUCBAYEHUN BUBUCHHIO PYyXY 1
piBHOBAru rasis, piZiiH, TIa3Mu 1 1e(OPMIBHUX TBEPAUX Til.

Y wMexaHill CYIUIBHHX CEpPEIOBUII PO3POOISIOTECS METOAU IMPUBEACHHS
MEXaHIYHUX 3a/a4 70 MaTeMaTHYHUX, TOOTO O 3a/1a4 3HAXO/DKEHHS JESIKUX
yucen abo YncIoBUX (QYHKIIH 3 BUKOPUCTAHHAM MaTeMaTUYHUX OlepaLii.
Kpim 3BHuaiiHEX MaTepialbHUX TN, MOAIOHMX BOJI, TMOBITPIO YW METaly, B
MEXaHiIll CYIUIBHUX CePeIOBHUIL PO3IIISIAI0THCA TAKOXK OCOOJIHBI CEpeOBHIIA -
0JIsI: €IeKTPOMAarHiTHe 1oJjie, rpaBiTalliifiHe rmoJie Ta 1H.

@i3uyHi TpoIecH, sIKIi MalOTh MiClle Y CYHIIbHUX cepeloBuINax (pinHax Ta
ra3ax), NpU3BOJATH /10 MOXJIMBOCTI BUKOPUCTAHHS iX B HaWpi3HOMAHITHILIUX
o0nacTsaX SK HAyKd, Tak 1 TexHojorii. Po3yMiHHS nuX TmpoleciB Jae
MOYJIMBICTh TOAAIBIIOTO YIOCKOHAJIEHHS CY9acHOTO CBITY.

Yomy MokHa
HABYMTHCH

3HaHHA:

KonnenryanpHuxX MiIXOMIB MEXaHIKA CYIIIBHUX CEPEJIOBHIN /10 BHUBUYEHHS
Gi3MUHUX SBUII, METOAMK pO3B’sI3aHHS 3aJad 3 MEXaHIKU CYIUIBHUX
CEPEIOBHIIL.

Yminasn:

CxinagaTi MaTeMaTH4HI MOJENl 3ajad MEXaHIKH CYLUIbHUX CEepEeJOBMIILL;
BU3HAUATH ONTHMAJIbHY METOAMKY PO3B’S3aHHS 3aJad MEXaHIKH CYIUTbHHX
CEpeNIOBUIIl; BH3HAYaTH HEOOXIAHI JUIs pPO3B’s3aHHS 3a/ad  JIOMOMIXKHI
napaMeTpH; aHalli3yBaTH Ta IHTEPIPETYBATH OTPUMAaHI Pe3yabTaTH PO3B’I3aHHA
3a]a4; 3HAXOJWUTH 3B’SI3KM Ta pOOUTH TpaHUYHI MEPEeXOad BiJ OTPUMaHHUX
pe3yNbTaTiB 0 BIJOMHX JAHHUX, OTPUMAHUX 3 OUTBII MPOCTUX MOJEIICH.

SAx MoxkHa
KOPHCTYBATHCS
Ha0yTHMH 3HAHHAMH
i yMiHHSIMH

3aTHICTH ONTAHOBYBATH OCHOBHI TTOJIOXKEHHS MEXAHIKH CYILTBHAX CEPEIOBHIIL
31aTHICTH 3aCTOCOBYBATH Cy4acHHMI MaTeMAaTUYHHI arapar, 30KpeMa BEeKTOpHE Ta
TEH30pHE YUCIIEHHS JJIs AOCIIDKEHHS PyXY PIAMHU, ra3y Ta MPY>KHOTO Tija.

Indpopmaniiine Cunabyc, npe3eHTartii JeKIii.
3a0e3neyeHHs

CemecTpoBuii 3amik

KOHTPOJb
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I'inpoauHamika

Kadenpa, axa

3aranabHoi Qiznkn

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Iepuuii (DakaaaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMIst
00MesKeHHs,

CneniaJbHoOCTi, 1J151
SIKUX aJaNnToOBaHAa

JMCIHUILTiHA
Kypce 3 (5 cemecTp)
O0csr 4 xkpenqutu EKTC - 120 rog

ayJIMTOPHI 3aHATTS: JCeKIil — 36 TOWH, MpaKTU4HI — 18 ToauH
caMocTiitHa poboTta — 66 roauH

MoBa BUKJIAJaHHA

Ykpaincbka

Bumoru g0 nmouarky
BUBYEHHSA

3HaHHS MEXaHIKH, 3arajibHOI Ta TEOPETUYHOI (PI3UKH, MATEMATUYHOTO aHANi3y,
nudepeHIiaTbHUX PIBHSHbD.

IITo O0yne BUBYaTHCH

OcHoBHI MOHATTS TiapoauHamiku: crioci0 Einepa ta cnoci6 Jlarpanxka onucy
PYXY PIAMH Ta ra3iB, pIBHSIHHS HEMIEPEPBHOCTI, 3aKOHU 3MIHH IMITYJIbCY Ta
MOMEHTY IMITYJIbCY

PiBHSIHHS pyXy 1€aJIbHO1, B’ SI3KO1 P1AUHU

[Tnockuit moTeHIiaNbHUN pyX HECTUCIIOL PiANHU

['paBiTariiini XxBui

3BYKOBI1 XBHJI1

['eHepariis Ta BiIOUTTS 3BYKY Y HEOAHOPIAHIM pianHi

Teopis po3mipHocTeii Ta [I-Teopema

Yomy ne
nikaBo/Tpeda
BHBYATH

[NpponuHamika — po3AlT MeXaHIKH, (DI3UKU CYHIIBHUX CepefoBHIN 1 (i3uku
KOHJICHCOBAHOTO CTaHy, NPUCBSYCHWH BHUBYCHHIO PyXy 1 piBHOBAard rasiB Ta
piauH.

VY rigponuHamini po3poOJISIOTECS METOIM MPHUBEACHHS MEXaHIYHUX 3a1ad 10
MaTeMaTHYHUX, TOOTO 10 3ajay 3HAXOJ/DKEHHS AESIKMX 4Hucel a0 YHMCIOBUX
(GyHKIIH 3 BUKOPUCTAHHSAM MaTeMaTUYHUX ONEpaLlii.

[NpponuHamika po3risaae MaTepiaibHi Tifla, MOAiOHI BOJI YM MOBITPIO Ta iH.
®i3uyHI TpollecH, AKI MalTh MICIE pIIWHAX Ta raszax, MPHU3BOIATH 10
MOYJIMBOCTI BUKOPUCTaHHS iX B HalfPI3HOMAHITHILIMX OOJIACTSX K HAYKH, TaK 1
TEeXHOJOri. Po3yMiHHS 1LMX TpoLEciB Ja€ MOXJIUBICTh MOJAJIBLIOTO
yJIOCKOHAJIEHHS] CY4aCHOTO CBITY.

Yomy Mo:kHA

3HaHHS KOHLENTYaJIbHUX M1IXOA1B T1IPOJUHAMIKY 10 BUBYEHHS (PI3UUHUX

HABYHUTUCHA SIBUILI.
YMIHHS BUKOPUCTOBYBaTH OCHOBHI MOJI€JII T1IPOIMHAMIKHU U1 PO3B’sI3yBaHHS
3aja4;
3HaHHS OCHOBHHUX 3aKOHOMIPDHOCTEH pyXy, 30KpeMa, KOJIMBAJIbHUX Ta
XBWJIBOBHX MPOLIECIB y PiIMHAX Ta ra3ax;
YMIHHS aHaNI3yBaTH HaBYAJIbHY JIITEPATYPY MIPOANHAMIKY.

Sk moxHa 31aTHICTh OMTAHOBYBATH OCHOBHI MOJIOKEHHS T1POTHAMIKH.

KOPUCTYBAaTHUCH

HA0yTUMU 3HAHHSAMH
i yMiHHSIMH

31aTHICTh 3aCTOCOBYBATH Cy4aCHUM MaTeMaTUYHHI arapar, 30KpeMa BEKTOpHE Ta
TEH30pHE YMCIICHHS JUIS AOCII/PKEHHS PyXY PIMHU Ta rasy.

Indopmaniiine Cuta0yc, nmpe3eHTarii JIeKIiH.
3a0e3me4yeHHs

CemecTpoBHuii 3aimik

KOHTPOJ1b
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3arajibHa Ta HeOpraHiyHa ximis

Kadenpa, sika

ExoJ10rii Ta TEXHOJIOTii POCJMHHUX MOJIiMepiB

3a0e3mevye

BHKJIAJAHHSA

Pisen» BO Iepuuii (0akaaaBpcbKuii)
MozxiuBi 104 Pizuka Ta acTPOHOMIsA
00MesKeHHsl,

CneniaabHOCTI, 1151
AIKHX aJanToBaHa

JUCIMILIiHA
Kype 3 (5 cemecTp)
Oocsar

4 kpeautu €EKTC - 120 roa
ayIUTOPHI 3aHATTS: JIEKIii — 36 ToauH, 1abopaTtopHi — 18 roauH
camocriiiHa poboTta — 66 TouH

MoBa BUKJaJaHHA

Ykpaincbka

Bumoru 1o 3HaHHS XiMii_B Me)KaX MIKUIbHOT TPOrpamMu
N0YATKY
BHBYECHHS
Ilo Oyne bynosa atoma
BHBYaTHCh [epionnununii 3aK0H
XiMIYHUH 3B'A30K
MiXMOIIeKyIIsSIpHA B3a€MO/Tist
3aranbHi BIIACTUBOCTI PO3UHHIB
TenoBi eeKTH NPH POZUYNHEHHI
Yomy ue OnmucyBaTd Ta TOSICHIOBAaTH XIiMidHI TporlecH Ta (i3W4HI sABHINA, SKiI 1X
nikaBo/Tpeda CYNPOBOKYIOTh, 13 3aCTOCYBaHHIM C(HOPMOBaHUX (DI3UKO-XIMIYHHUX YSBJICHB.
BHBYATH AmHanizyBaTn 3arajbHi MEXaHI3MHM Iepebiry XIMIYHMX IPOLECIB 3 TOYKH 30Dy

CY4acHHX ySBJEHb IPO OyIOBY PEUOBHHHU. 3aCTOCOBYBATH METOIM PO3PAXYHKY IS
NPUTOTYBaHHS PiI3HOMaHITHUX PO3YHMHIB MOTPiOHOT KOHUEHTpaii. [[poBoanTH anami3
Ta pO3YMITH MEXaHi3M SIBHIIL, SIKi BHHUKAIOTh B €JIEKTPOXIMIYHUX CUCTEMaX.

Yomy MoxkHA

3HaHHSA: 3/1aTHICTh BUKOPUCTOBYBATH 3HAHHS OCHOB XiMii JUISI BAKOHAHHS HAayKOBHX
JIOCITiPKEHB, PO3B’sI3aHHS MPAKTUIHUAX TMPOOIIeM MPUKIagHol (i3uKHU Ta A

HABYMTHUCH K¢ L ) : 3
CaMOCTIHOTO OTIaHYBaHHS HOBUX TEXHOJIOTiH, B TOMY YHCII 3 CYMDKHUX Taly3ei,
30KpeMa, XiMi4HOi, 3aCTOCOBYBAaTH OTPHUMAaHI 3HAHHS 1 MPAKTUYHI HABUYKH IS
NPUHHATTS IHHOBALIHHMX PIlIEHh TPH PO3B’S3aHHI CKIAJHUX IMPAKTHYHUX 33/1a49
abo B HaBYaHHI, 30KpeMa, BUCOKHX (I3UYHUX TEXHOJIOTiH Ta/abo (i3NKH KHUBUX
cucteM Ta/abo (i3UKKU E€HEPreTUYHUX CHUCTEM.

YMiHHS: 3MaTHICT BECTH TOCIIAHUIBKY AisUTbHICTh, BKIIFOUAIOYHM  aHAJi3 MPoOiIeM,
MMOCTAHOBKY IIiJICH 1 3aBJIaHb, BUOIP CIIOCOOY ¥ METOJIIB AOCIIIKSHHSI, & TAKOXK
OIIIHKY HOTO SIKOCTI.

SIKk MOKHA Ilin wac BWBYEHHS [UCHUIDTIHK CTYACHTH O3HAMOMIIIOIOTBCS 3  XIMIEIO

KOPHCTYBATHCS HaBKOJIMITHHOTO CEPEIOBHINA, Q)opMyeTLQﬁ pamioHanbHa cucrema B32€MOBIZTHOCUH

HAGyTHMH JIIO/IMHY Ta TIPUPOJTU, BUOYAOBYIOTHCS HOBI 3HAHHS PO HOBI MaTepialiil Ta peYOBHHH,

SHAHHSMH i TEXHOJIOTIT HaHOCTPYKTyp Ta iHme. CTpykTypa Kypcy 3abesredye pO3BHTOK

yMiHHSIME CaMOCTII\/'IHO(?Tl y po0oTi CTyHeHTIB, CTBOPIOE KpAIlli MONUIMBOCTI /Ul TPOSBY ix
TBOpYMX 3/i0HOCTEH Ta CHOpHUsE OBOJOJIHHIO HABHYKAaMH Ta BMIHHSIMH HayKOBO-
JIOCITITHUIIBKOT POOOTH.

Indopmaniiine Cunabyc, HaBuaIbHUI MOCIOHUK.

3a0e31e4eHHs

CemecTpoBuii 3amik

KOHTPOJIb
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TexHoJI0TIYHI TA IPAKTHUYHI OCHOBHM 3arajibHOI Ta

HeOpraHiyHol Ximii

Kadenpa, axa

ExoJ1orii Ta TeXHO0J10Tii POCJUMHHHUX MOJiMeEpPiB

3abe3nevye

BURKJIAJaHHA

Pisens BO Iepuuii (DakaaaBpcbKui)
Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI
o0MesKeHHs,

CneniajJbHOCTi, 1J151
SIKUX aJanToOBaHAa

AUCUHMITiHA
Kype 3 (5 cemecTp)
Ob6csr 4 kpeaurn €EKTC - 120 roa

ayJIUTOPHI 3aHATTS: JeKuil — 36 roauH, 1abopatopHi — 18 roaun
camMocTiliHa po6oTa — 66 ToTUH

MoBa BUKJIAAaHHA

YkpaiHcbka

Bumoru 1o 3HaHHS XiMii_B MeKaX MIKUIbHOT TPOrpamu

NMo4YaTKy

BHBYEHHSA

IIlo Oyne Krnacu HeopraHi4HHMX PEYOBHH 3 MOTIISAY TEOPil €NEKTPOIITUYHOI AUCOIAIi]

BHBYATHCH Appeniyca. Knacu Heopraniyaux crosyk. CucTeMaTnka HEOpraHiYHHX
CIIOJTYK

Yomy e 31aTHICTh BUKOPUCTOBYBATH 3HAHHS OCHOB XiMii /IS BUKOHaHHS HAyKOBUX

nikaBo/Tpeda JOCIIJIKEeHb, PO3B’SI3aHHs MIPAKTUYHMX MpoOsIeM NpukiaaHoi (i3uku Ta Juis

BUBYATH CaMOCTIMHOTO OMaHyBaHHS HOBUX TEXHOJIOTIH, B TOMY YHCIi 3 CyMDKHHX

rajiy3ei, 30kpemMa, XiMi4HOi, 3aCTOCOBYBATH OTpPUMaHi 3HAHHS 1 MPAKTUYHI
HaBUYKH JIJISI IPUNAHATTS 1HHOBALIWHUX PIIICHb NMPH PO3B’S3aHHI CKIAIHUX
MPaKTUYHUX 33J1a4 a00 B HaBUaHHI, 30KpeMa, BUCOKUX (PI3UYHUX TEXHOJIOTIH
Ta/ab0 (i3MKH KUBHX CHUCTEM Ta/a00 (i3UKHM EHEPreTHYHHX CUCTEM
3acTocoByBaTH  €(QEKTHBHI  TEXHOJOri{, 1HCTPYMEHTH Ta  METOAU
€KCIIEPUMEHTAJILHOTO JOCIPKEHHSI BJIACTUBOCTEM pPEUOBMH 1 Marepiaiis,
BKJIIOYAIOYU HAHOMATEpiai, IpU  PO3B’SA3aHHI  MPakTUYHUX  IpolieM
NPUKIATHOT (PI3UKH.

Yomy MoxHA

3nanHs: Kilacu HeopraHiYHMX PEeYoBHMH 3 MOTJISAY TEOpii eNeKTPOIITHYHOI

HABYUTHCSH nucoriaiiii Appeniyca. Kimacu neopraniunux crosyk. CuctemaTuka
HEOPraHiYHUX CIIOJIYK.
VYMiHHA: 31aTHICTh MpaLIOBaTH 3 IHPOpMaIli€0, 3HAXOIUTH, OLIHIOBATH I
BUKOPUCTOBYBATH 1H(OPMAILIIIO 3 PI3HUX JIKepell, HEOOX1AHY JUIs PillICHHS
HAyKOBHX 1 IpodeCiiiHMX 3aB/IaHb.

SAx MoxkHA 3HaHHS OCHOB XiMil JJI PO3B’S3aHHS NMPAKTUYHUX MPOOJEeM TMPHUKIATHOT

KOPUCTYBATHCHA ¢G13UKH, B BUCOKUX (I3MYHMX TEXHOJOTIH (I3MKM KUBUX CHCTEM Ta/abo

HA0yTUMH (bi13UKH €eHepreTUYHUX CUCTEM.

3HAHHSIMH |

YMiHHAMH

Inpopmaniiine Cunalyc, HaBYaJIbHUH MOCIOHUK

3a0e3ne4eHHs

CemecTpoBuii 3amik

KOHTPOJIb
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Di3uMKO-XiMIYHI OCHOBHM MaTepPiaI03HABCTBA

Kadenpa, sika

ExoJ10rii Ta TEXHOJIOTii POCJMHHUX MOJIiMepiB

3a0e3mevye

BUKJIAJAHHA

Pisen» BO Iepuuii (0akaaaBpcbKuii)
Mozxnugi 104 ®i3zuka Ta acTpOHOMIsi
00MesKeHHsl,

CneniaabHOCTI, 1151
AIKHX aJanToBaHa

JUCIMILIiHA
Kype 3 (5 cemecTp)
Oocsar

4 kpeautu €EKTC - 120 roa
ayIUTOPHI 3aHATTS: JIeKIii — 36 ToauH, 1abopaTtopHi — 18 roauH
camocriiiHa poboTta — 66 TouH

MoBa BUKJaJaHHA

Ykpaincbka

Bumoru 1o 3HaHHS XiMii B Me)KaX MIKUIbHOT TPOrpamMu

MO4YaTKY

BHBYEHHS

IIlo Oyne 3aranpHi MEXaHi3MH 11epediry XiMiYHUX MPOLECIB 3 TOUKU 30pYy CyYaCHUX

BHBYATHCH ySIBIIEHB TIPO OYZOBY PEUOBHHH. MEXaHI3MH Ta NPUYMHUA PO3UUHEHHS
PEUYOBHH, a TaKOX €(EeKTIiB Ta SIBHIII, IO CYPOBOKYIOTh IPOIIEC
po3unHeHHs. OCHOBHI CTEX10METPUYHI 3aKOHH, (Di3MKO-XIMIYHY OCHOBY
NPUPOIHUX SIBUII, Cy4acHi IOJIOKEHHS Teopii OyJOBM aToMa Ta pPEYOBHH,
THUTIOBI BIIACTUBOCTI CIIOJYK.

Yomy e HIupoke BUKOpUCTaHHS (DI3MUHUX METO/IB JOCTIHKEHHSI Ta MaTeMaTHYHOTO

nikaBo/Tpeda amapary B XiMii 301u3uiH i 3 Pi3uKOI0 Ta MATEMaTUKOIO, BUBYCHHS

BHBYATH XIMIYHUMH METOJIaMU PsIIy TEXHIYHHUX MPOOIIeM 3B’s3y€ XIMIIO 3 IH)KEHEPHO-

TEXHIYHUMH Ta CIIELiaJIbHIMU JUCHUIIIIHAMU, 110 HEOOX1MHI A
MPAKTUYHOI MISUIBHOCTI 1HXEHEpa.

Yomy MoxHA

3HaHHS: 3arajbHi MeXaH13MHU Mepediry XiMIYHUX MPOIECIB 3 TOUKU 30pPY

HABYHTHCS Cy4JacHUX YsBJIEHb PO OyA0BY peuoBHHH. KiJIbKICHO XapaKTepHu3yBaTH
MIBUJIKOCTI Mepediry XiMIYHMX peakilii Ta BIUIMB HUX 30BHIIIHIX (haKTOpiB.
MexaHi3Mu Ta TPUYMHM PO3UYMHEHHS PEYOBMH, a TaK0X €(EeKTIB Ta SBHIL,
110 CYIPOBOPKYIOTH NpoLec po3unHeHHs. OCHOBHI CT€X1OMETPUYHI 3aKOHH,
(b13MKO-XIMIYHY OCHOBY HPHUPOJHUX SBHIL, Cy4acHI MOJIOKEHHS Teopii
OyZ0oBM aToMa Ta PEYOBUH, TUIOBI BIACTUBOCTI CIIOMYK.
VYMIHHA: ONMCYBATH Ta MOSICHIOBATU XIMI4HI ITPOLECH Ta (PI3UYHI SIBUILA, 1110
iX CyNpOBOIKYIOTb, 13 3aCTOCYBaHHAM CPOPMOBAHUX (13UKO-XIMIYHUX
ySIBIICHb.

Ik MOsKHA OrnucyBaty Ta MOSCHIOBATH XiMi4HI Mpoliecu Ta Gi3uyHi SIBUIIA, 110 1X

KOPHCTYBATHCH CYIIPOBO/IKYIOTb, 13 3aCTOCYBaHHSAM C(HOPMOBAaHUX (PI3UKO-XIMIUHUX

HA0yTHMH ysiBlieHb. [IpOBOANTH pO3paxyHKH 3MiH Yy XIMIYHHMX PEakIisfiX Ta aHalli3yBaTH

3HAHHSIMH | BILJIUB Pi3HUX (DAKTOPIB MPHU MOJEIIOBAHHI TEXHOJIOTTYHHUX IPOLIECIB,

YMiHHSMU BU3HAYaTH IIKIJJIMBI XIMIYHI PEUOBHMHH, SIKI YTBOPIOIOTHCS ITiJ] yac mepediry
X TPOIIECIB Ta MPOTHO3YBATH iX BIUIMB HA HABKOJIMIITHE CEPEIOBHUIIIE.

Inpopmaniiine Cunalyc, HaBYaJIbHUH MOCIOHUK

3a0e3ne4eHHs

CemecTpoBuii 3amik

KOHTPOJIb
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Moaer0BaHHS MPOLECIB TEIJIOBOI0 PO3IOIiJIy

Kadenpa, axa

3aranabHoi (i3MKH Ta MoieJTIOBaHHS (PI3HYHUX NMpoueciB

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Iepmnii (dakanaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMIs
o0MesKeHHsl,

CrneuniaJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 3 (6 cemecTp)
OGcsir 4 kpeant €EKTC - 120 rog

ayJUTOPHI 3aHATTS: JeKkWii — 36 ronuH, 1abopatopHi — 18 roauH
caMocTiitHa po6oTta — 66 roauH

MoBa BUKJIAAaHHA

Ykpaincbka

Bumoru o mo4aTrRy
BUBYCHHSA

3aranpHa (izuka. MaTeMaTuyHUN aHali3. AHAJIITHYHA TE€OMETpis Ta JiHiiiHa anredpa.
HdudepenuianpHi Ta iHTerpansHi piBHsHHSA. OCHOBU BEKTOPHOTO Ta TEH30PHOTO
anamizy. HapucHa reomerpis Ta KoM toTepHa rpadika. Metoan MaTeMaTHIHOI
¢izuxu. [HPopMaTHKa Ta mporpamMyBaHHSI.

IIlo Oyne BUBYATHUCH

Eranu CTBOPCHHA MOI[CHGI‘/'I Ta NPUKJIAJHUX IPpOoTrpaM JIsd IbOTo,

Jiorika no0y/10Bu (Pi3UKO-MaTEMaTHYHUX MOJICIICH SBUIIL Ta MPUIIAIIB;

MOJIEJ CTATUYHUX Ta TEPMOJUHAMIYHUX MPOIIECIB 3 ypaxXyBaHHIM KOHBEKIIIHHIX
BTpAT Ta paAialliiHOrO BUIIPOMIHIOBAHHS;

00poOKa OTpUMaHKX PE3yJIbTATIB;

[ToeqHanHsS MO/IETIEH TEILIOPO3MONINY 3 IHIITMMHA MOJIEIISIMHA: MAarHITHOTO TTOJIS
SIIEKTPUYHOTO CTPYMY, JIAMiHAPHOTO IOTOKY, TOIIO.

Yomy ue
nikaBo/Tpeda
BHBYATH

MOIHMBICTh TPOBOJUTH JOCIIHKCHHS 3a JOMOMOTI'OI0 BipTYaJIbHUX IMiTalliHHUX
MOJIeJIeH y OIHO, IBO- Ta TPUBUMIPHOMY IIPOCTOPi y peanbHOMY MaciuTadi. Le
JIO3BOJISIE TIOTIEPETHBO ONMTHMI3YBaTH MPOIIEC YU MPHUIIAL, TePe] IEPEXOJA0M JI0
EKCIICPUMEHTIB.

MOIHMBICTh IMITOPTYBATH PO3MOALICH] BXiJHI JaHi Ui OTPUMaHHSI IPOCTOPOBOTO
TEIUIOBOTO PO3MOJiTy 0€3 BTpaTH BIUTMBY KPaOBHUX €(DEKTiB.

Yomy MokHA
HABYMTHCS

CaMOCTifHO BU3HAYaTH KiIBKICTh BUMIipiB 00J1aCTi JOCIHIKEHHS Ta BU3HAYATH
MOYJIUBICTH ii CIIPOIICHHS;

nigoupaTu (i3uUKy Ta MPOIUCYBaTH BiacHi GpopMyn;

CrBOpIOBaTH MO TEIUIOPO3NOALTY 3 YpaxyBaHHIM KpailoBUX e(eKTiB Ta
HEOIHOPITHOTO PO3IOJITY IHTEHCUBHOCTI JKepelia TEeIIoTH (€Heprii);
MPOBOJIMTH ITapaMeTPUIHE JIOCTIDKEHHS, MyJIbTU(I3UYHE Ta ONTUMI3AIIiIO;
0araTorpaHHO IPE3EHTYBATH Ta 0OPOOIATH pe3yIbTaTH

SAx moxkHa
KOPHCTYBaTHCS
HA0yTUMU 3HAHHSIMU
i ymiHHSIMU

B Hacmiok BUBYEHHS KypCy, CTyIeHTH HaOyBalOTh 3HAHHS PO MOICTIOBAHHS
MPOIIEC] TEIJIOBOTO PO3MO/IiTY, SKi OB’ s3aHl 3 OJTHUM YU JIeKUIbKOMa (Pi3HIHUMHU
npolecamMu B €IMHOMY PO3paxyHKOBOMY cepelloBHIIi. HaBuuTucs 1ochimKyBaTu
OyIb-siKi (hi3WYHI MPOILIECH TETIIOBOTO PO3MOiTY 3 BUKOPUCTAHHSIM Cy4aCHUX
aJIaNITOBAaHMX JI0 CHCTEM aBTOMATH30BaHOT'0 POSKTYBAHHS MMPOTPAMHUX MAKETIB.

Tndopmaniiine Cunalyc, METOIMYHI PEKOMEH/IAIlll, HABYAJIbHUI MOCIOHUK, IPE3CHTAIIIT JICKIIIH.
3a0e3ne4yeHHs

CemecTpoBHii 3amik

KOHTPOJb
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Po3mupeni 3aco0M 4YMCeJIbHOT0 PO3PAXYHKY AudepeHuinHnX

PiBHSIHb
Kadenpa, sixa 3araabHoi (Pi3UKHU Ta MoJeI0BaHHSA (i3MYHUX NPOLECiB
3abe3nevye
BURKJIAJaHHA
Pisens BO Iepuuii (DakaaaBpcbKuii)
Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI
o0MesKeHHs,

CneniajJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypc 3 (6 cemecTp)
OGcsir 4 kpeant €EKTC - 120 rog

ayJUTOPHI 3aHATTS: JeKkwii — 36 ronuH, 1abopatopHi — 18 roauH
caMocTiitHa po6oTta — 66 ronuH

MoBa BUKJIAAaHHA

Ykpaincbka

Bumoru o mo4aTrRy
BUBYCHHSA

3aranpHa (izuka. MaTeMaTuyHUN aHai3. AHAJIITHYHA TEOMETpis Ta JiHiliHa anredpa.
HdudepenuianbHi Ta iHTerpansHi piBHsHHSA. OCHOBU BEKTOPHOTO Ta TEH30PHOTO
anamizy. HapucHa reomerpis Ta koM toTepHa rpadika. Metoan MaTeMaTHIHOI
¢izukn. [HpopmaTuka Ta nporpaMyBaHHS.

IIlo Oyne BUBYATHUCH

[TocnitoBHI KPOKK CTBOPEHHS MOJICIIEH Ta 3aCTOCYBaHHs BIAaCHUX Au(epeHiaTbHIX
PiBHSHB 10 BUOpaHUX (i3HWK;

CYMIIIIEHHS MPOTPAMHOTO MakKeTy i3 3oBHIMHIMU CAD cructemamu Uit CHHXPOHI3aMii
JAHWX, IMIIOPTY Ta €KCIOPTY MiX HUMH;

HaIMCAaHHA BIACHUX AU(epeHIiabHUX Ta IHTErpaJbHUX PIBHSHB JJISI PO3IIHPEHHS
(hyHIIOHANY HASBHUX (DI3WIHUX MOYIIB;

CrocoOu 3MEHITIIeHHS BUKOPUCTOBYBAaHUX allapaTHUX PECYPCIB MUITXOM BHOOPY
JIOLITLHOTO BUPIllyBaya 3ajaui;

00po0Ka OTpUMaHUX PE3YIbTATIB;

O3HallOMJICHHS i3 TUTIOBHMH NTPUKJIAJHAMH PillICHHIMH.

Yomy ue
nikaBo/Tpeda
BHBYATH

MOHBICTh TPOBOJAUTH JOCIIHKCHHS 3a JOMOMOI'0I0 BipTYaJIbHUX IMiTalliHHUX
MoOJIeJIeH 3 oJIJaBaHHAM BJIAaCHUX AudepeHIiianbHuX piBHsHb. L{e mo3Bosse
pO3paxoByBaTH HETPHUBIAJIBHI 3a7a4i 3 KPAHOBUMH €(EKTaMH.

Yomy MoskHA

CamocriiiHo nogaBaty nudepeHLiaabHi PiIBHAHHS Ta aHaIi3yBaTH BIUIMB KPaloOBUX

HaBYHTHCH e(deKTiB Ha pe3ynbTaT
S MoKHA CTyneHTH OCBOIOIOTh:
KOPHCTYBAaTHCH - PO3paxyHOK HETPHUBIAIIbHUX 33]1a4 HA OCHOBI TPUBIAIBHUX, IUITXOM JOJaBaHHS

HA0yTUMU 3HAHHSIMH
i yMiHHSIMH

BJIACHUX JU(EPEHIIabHUX PIBHSHB,

- IMIIOPTYBATH Ta Bi3yasi3yBaTH pO3paxyHKH i3 iHIIUX (i3UKO-MaTEeMaTHYHHUX MIPOTpam
13 iHTEpdEiicOM KOHCOIILHOTO TUITY;

- IEPEeBIPATH aIeKBATHICTh (Pi3UKH MPOIECY Ha OCHOBI MPOCTHX 3afad, sIKi MOXHA
MIePEBIPUTH MPOBIBIIN PO3B’SI30K 32 JJOMOMOTOI0 aHATITUYHOT (HOPMYIIH.

Indopmauiiine Cunabyc, METOIMYHI PEKOMEH/IAIlil, HABYAJILHUH MOCIOHUK, IPE3CHTAIIIT JICKIIIH.
3a0e3ne4yeHHs

CemecTpoBHii 3amik

KOHTPOJIbL
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Komm’rvorepHe MoaenioBaHHs Pi3HYHUX CUCTEM

Kadenpa, axa

3aranabHoi (i3MKH Ta MoieJTIOBaHHS (PI3UYHUX NMpoueciB

3a0e3meuye

BUKJIAJAHHA

Pisenr BO Iepuuii (6akanaBpcbKuii)
Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI
o0MesKeHHs,

CneniaJbHOCTi, 1J151
SIKMX aJanToBaHa

JUCIMILIiHA
Kypc 3 (6 cemecTp)
OGcsir 4 kpeant €EKTC - 120 rog

ayJIUTOPHI 3aHATTA: JeKii — 36 roanH, naboparopHi — 18 rogun
caMocTiitHa po6oTta — 66 roIuH

MoBa BUKJaJaHHA

YxkpaiHncbka

Bumoru o mo4aTrRy
BUBYCHHSA

3aranpHa (hizuka. MaTeMaTHUHUNA aHami3. AHAIITHYHA TEOMETPIs Ta JiHiiHA
anredpa. {udepenmianpHi Ta iHTErpaibHI piBHAHHAL. OCHOBH BEKTOPHOTO Ta
TEH30pHOTO aHaii3zy. HaprucHa reometpis Ta komn totepHa rpadika. Meroan
MaTeMaTH4yHoi ¢i3uku. [HpopmaTHKa Ta mporpaMmyBaHHSI.

IIlo Oyne BUBYATHUCH

[MocnitoBHICTH CTBOPEHHS (Pi3UKO-TOMOJIOTTYHUX MOJIENeH Ta X Bepudikaris;
OJTHO- , TBO-, Ta TPUBUMIpHE MOJIEITIOBAHHS, BiJ] POCTUX MPOIECIB 0 CKIIATHIX
IIPUCTPOIB;

3aCTOCYBaHHsI CTall Ta 3MiHHUX y Yaci BUPILIlyBayiB;

JTOTIOBHEHHSI BIACHUMY PIBHSHHIMHE iICHYFOUNX (PI3WYHAX MOIYIIB ISl PO3IIUPEHHS
JIOCIIIIPKEHHS;

MyJIbTA(DI3UYHA B3AEMO/IS, 1 OTHO, Ta ABOCTOPOHHE 3B’ SI3yBaHHS;

00po0Ka OTpUMaHUX PE3yIbTATIB;

O3HaifoMJIeHHS 13 TUIIOBUMHU NPUKJIAJHUMU PilICHHSIMH.

Yomy ue
nikaBo/Tpeda
BHBYATH

MOHMBICTh TPOBOJUTH JOCIIHKCHHS 3a JOMOMOTI'0I0 BipTYaJIbHUX IMiTaIliHHUX
MoJienelt y 0/IHO, IBO- Ta TPUBUMIPHOMY ITPOCTOPI Y peanbHOMY MaciuTali 3
ypaxyBaHHSIM KpaioBUX e()eKTiB Ta JBOCTOPOHHBOI MynbTH(h3ruHOI B3aemomii. Le
JI03BOJISIE TIOTIEPEAHBO ONTHUMI3YBaTH TPOLIEC UM MPUIIAJIL, TIEPET IEPEX0I0M JI0
EKCIICPUMEHTIB.

Yomy MoskHA

CtBoproBaTH (hi3MKO-MaTEeMaTUYHI MOEIII SBUIIL Ta MPHIIALIB

HaAaBYUTHUCHA
SIk MoxxHA B Haciinok BUBYEHHS KypCy, CTYJI€HTH Ha0yBalOTh 3HAHHS PO KOMIT IOTEPHE
KOpHUCTYBAaTHCS MOJIEJIIOBaHHS Ta JOCIIUKEHHS SBUIIL, K1 OB’ sI3aH1 3 OAHUM YM AEKIIbKOMA

HA0yTUMU 3HAHHAMH
i yMiHHSIMH

(hi3MYHUMU TIPOIIECaMU B €IMHOMY PO3pPaxyHKOBOMY cepenoBHILi. HaBuaThes
JOCITIDKYBATH OY/Ib-sKi (hi3UYHI MPOLIECH 3 BUKOPUCTAHHSIM CyYaCHHUX a/IallTOBAHUX
JI0 CHCTEM aBTOMAaTH30BAaHOT'O MPOEKTYBaHHS

POTPaMHUX MAKETIB.

Indopmauiiine Cunalyc, METOIMYHI PEKOMEH/IAIlll, HABYAJIbLHUI MOCIOHUK, IPE3CHTAIIIT JICKIIIH.
3a0e3ne4yeHHs

CemecTpoBHii 3amik

KOHTPOJb
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OcHoBu anamisy nanux y OriginPro ta MS Excel

Kadenpa, sika

3arajapHoi (Pi3UKH Ta MoJeTI0BaHHA (Pi3UYHUX MPoIeciB

3a0e3mevye

BUKJIAJAHHA

Pisen» BO Iepuuii (0akaaaBpcbKuii)
Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI
00MesKeHHsl,

CneniaabHOCTI, 1151
AIKHX aJanToBaHa

JUCIMILIiHA
Kypc 3 (6 cemecTp)
O0csr 4 xkpenqutu EKTC - 120 rog

ayJIUTOPHI 3aHATTA: JeKmii — 36 roauH, naboparopHi — 18 rogun
camocTiiiHa poboTa — 66 TOuH

MoBa BUKJIaJaHHA

Ykpaincbka

Bumornu 1o Indpopmarnka Ta mporpamyBanHsi. MaTtemaTndHUi aHami3. 3aranpHa (isuka.
N0YaTKY BUBYEHHH
Ilo Oyne OcHoBH Bi3yauizaiii Ta rpadiyHOro BioOpaxeHHsI HAyKOBUX JaHUX
BHBYATHCH [Mpouec nobynosu 2D rpadikiB y OriginPro ra MS Excel
[porec mobynoBu 2D rpadikis y OriginPro
IHcTpymenTn st oopmienns rpadiuanx gaaux y OriginPro Ta MS Excel
OcHoBw anpokcumaliii rpadiyaux ganux y OriginPro ta MS Excel
O6po6ka Ta anaii3 rpadiunux ganux y OriginPro ta MS Excel
3acrocyBanHs nporpamanx cepenosuin OriginPro Ta MS Excel ms ananizy
PI3HOMAHITHUX JTaHUX (CHeKmMpOCKONis, cmamucmuka, 06pooka cusHais,
eneKmpoizudHi BUMIPIOBANHS, MOWO).
Yomy ue Hapasi 6araro ¢axiBuiB KOpUCTYIOTbCA IporpaMHUMH cepenosuiiamu OriginPro ta
nikaBo/Tpeda MS Excel ans 300py Ta Bisyanizalii eKCliepUMEHTANbHUX AaHUX, TOMY 1X IDYHTOBHE
BHUBYATH OTaHyBaHHsI 3 METOIO aHaNi3y rpadiyHUX JaHUX € BaYKIMBUM Ta KOPUCHUM JJIS

3100yBaviB BHUIOI OCBITH. OTprMaHi MPaKTUYHI HABUYKH Ta 3aCBOEHI TEOPETHYHI
3HAHHA I1i]] YaC BUBYCHHS HABYAIBHOI JUCIMILUTIHI MOKHA BUKOPHCTOBYBATH B
MOJANTBIIIOMY TIPH aHaJli3i OTPUMAHMX Pe3yIbTaTiB, OTPUMAHUX IIiJl Yac
MIPOXO/PKEHHS TPAKTUKH Ta HAITMCAHHI MariCTepCchbKOl qUcepTallii Ta JAJis Mo aIbIIo]
po00U0i TisSITHHOCTI 32 (haxoM.

Yomy mMo:xHA

[Ticnst 3aCBOEHHS HABYATILHOT ,Z[I/ICI_II/IHJ'IiHPI CTYACHTHU MAaOTh NIPOACMOHCTPYBATHU TaKi

HABYMTHCS pe3ybTaTH HaBUYAHHS: aHAII3yBaTH 1 MOSICHIOBATH HAYKOBI pe3yIbTaTH, OJIepKaHi y
X0/l hi3MYHUX EKCIIEPUMEHTIB; BMITH 3aCTOCOBYBATH 0a30Bi MaTeMaTHYHI 3HAHHS
JUTSL aHAJTI3y IOCHITHUX JaHUX; BMITH YIOPSIKOBYBAaTH, TIIyMauuTH Ta
y3arajibHIOBATH OJIEpKaHi HAYKOBI Pe3yJIbTaTH; BMITH IpadiuHO NPEeACTaBISATH
oJiepKaHi HAyKOB1 pe3y/bTaTH; BMITH NPAIIOBATH i3 IPOIPaMHUMH CEPEIOBUIIAMHU
OriginPro Ta MS Excel Ha piBHIi, 1ocTaTHbOMY 11 OOpPOOKH eKCIIEPUMEHTAIbHUX
JTAHHX.

Sk MoKHa HapuanbHa muciuiutina popMye y CTYyIEHTIB HACTYITHI KOMIIETEHTHOCTI: 3/1aTHICTh

KOPUCTYBATHCS 3aCTOCOBYBAaTH 3HAHHA IpU 00pOOLI JOCTITHUX JaHMX; 31aTHICTh BUKOPUCTOBYBATH

HA0YyTHMH Ha MpakTyLi 0a30Bi 3HAHHS 3 MATEMATHKH [P BUBUEHHI Ta JOCHTIDKEHH] (Pi3HUHUX

3HAHHAMM i SIBMII] 1 POIIECIB; 3aTHICTh 0OPOOJISITH Ta aHAII3yBaTH AOCIIIHI JaHi; 31aTHICTh

YMiHHSIMH anpOKCUMYBATH JIOCIIJIHI JaHi; 31aTHICTh BUKOPUCTOBYBATHU CIICIlialli30BaHe
nporpamue 3a0e3neueHss OriginPro Ta MS Excel mist 00poOku Ta aHanmizy Oyab-aKux
JOCHITHUX JaHUX

Indopmaniiine Cunabyc, METOIMYHI PeKOMEH/IAIlil, HaBYaJIbLHUH MOCIOHUK, IPE3CHTAIIT JICKIIIH.

3a0e3ne4eHHs

CemectpoBuii 3amix

KOHTPOJIb
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OcHoBM 00

00KM Ta BizyaJizalil eKCnepuMeHTAJbHUX JaHUX

Kadenpa, sika 3araabHoi (pi3UKU Ta MoJeI0BaHH (i3MYHUX NpoLeciB
3a0e3mevye

BUKJIAAAaHHA

Pisens BO Iepuuii (DakaaaBpcbKuii)

Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI

o0MesKeHHsl,

CneniajJbHOCTi, 1J151
SIKUX aJaNnToOBaHAa

JUCHMILIiHA
Kypc 3 (6 cemecTp)
OGcsir 4 kpeant €EKTC - 120 rog

ayJUTOPHI 3aHATTA: JeKii — 36 roanH, naboparopHi — 18 rogun
caMocTiitHa poboTta — 66 ToIuH

MoBa BUKJIaJaHHA

Yxkpaincbka

Bumoru 1o MmoYaTKy
BUBYCHHSA

Indopmaruka Ta nporpamyBaHHs. MaremMaTuuHui aHaii3. 3araipHa (iznka.

1o O0yne BUBUATHCH

Bizyaumizarist Ta rpadigHe BiqoOpaXeHHS TaHUX

OCHOBHI BJIaCTUBOCTI porpamHoro cepenosuina OriginPro

Odopmienss rpadikis

[To6ynoBa 2D rpadikis, ekcriopt Ta 30epesxeHHs gaHux y OriginPro
[To6ynoBa 3D rpadixiB

Anpokcumaitisi rpapiuHUX JaHUX

Amnani3 Ta 00po0Oka rpadiuHuX JaHUX. AHANI3 HIKIB KPUBHX

AmHairi3 Ta 00po0ka rpadignux naHux. JJudepeHmiroBanns, iHTerpyBanasa 1a Oyp’e mepeTBOpeHHS
rpadiYHAX JaHUX

OCHOBH aHaNi3y pe3yNbTaTiB eICKTPO(PiI3HIHIX BUMIPIOBAHB
CIIeKTpOCKOIIIYHI METOAH JOCHTIKEHb Ta OCHOBH aHali3y crekTpie POEC
OcCHOBH aHaNi3y CHEKTPiB iHPpadepBOHOI CIICKTPOCKOMIT

OcHOBH aHaNi3y CHeKTpiB PaMaHiBCEKOTO PO3CiFOBaHHS

OCHOBH aHai3y CHEKTPIB JIFOMIHECIICHTHOI CIIEKTPOCKOTIT

OcHoBu ananizy cnekrpiB IMP cniekrpockormii

OcHoBu anainizy cnekrpi EIIP cnekrpockomii

Yomy ue nikapo/Tpeda
BUBYATH

BinoOpaxxeHHsI pe3yNbTaTiB TOCITIPKEHHS Ha Tpadikax Ajsl 3BiTY, IOMOBI YM HAYKOBOT
nyOJiKauii € 0THUM 3 HalBaXTMBIIIKMX Ta HAKOLIbII iHGOpMaTHBHUM eJeMeHTIB poOOTH
cydacHUX BueHHX. [Iporpamue cepenosuiue OriginPro siBise co000 NPOMHUCIOBHI CTaHIAPT AJIs
300py Ta Bizyaiizalii eKCliepUMEHTATBHUX JaHHX, 1 HOro ONaHyBaHHS € BAKJIMBHM Ta KOPHCHUM
3 TOYKH 30py O3HAHOMJICHHS 3 CYYaCHUMH 3aco0amu rpadiqHoi 00poOKu Ta aHaIizy
eKCIIepUMEHTAIBHUX AaHUX. OTpHMaHi IPAKTHYHI HABMYKH TA 3aCBOEH] TEOPETHYHI 3HAHHS ITiJT
Yac BUBYCHHSI HABYAJIBHOT JUCLMIUTIHA MOXKHA BUKOPUCTOBYBATH B IIOJANIBIIOMY NIPH aHAMTI31
OTPUMAHHUX Pe3yJIbTaTiB, OTPUMAHKX MiJl Yac MPOXOMKEHHS IPAKTHKU Ta HAITUCAHHI
MaricTepchKoi AucepTauii Ta Juisi BAKOHAHHS MPUKIAJAHUX Ta GYHIAMEHTAIbHUX HAyKOBUX
JIOCJTIJDKEHb, 110 (JOpMYIOTh HOBI IPHPOJAHNYO-HAYKOBI 3HAHHSI.

Yomy MokHa
HABYHTHCH

[Ticnst 3aCBOEHHST HABYAJIBHOT AMCIMILTIHYU CTYACHTH MalOTh IIPOJIEMOHCTPYBATH TaKi pe3yJbTaTh
HaBYaHHS. aHaJi3yBaTH 1 MOSCHIOBATH HAYKOBI PE3YJIbTATH, OJIEPIKaHi y XOJIi TIPOBE/ICHHS
eNeKTpOo(i3UIHHUX Ta CIIEKTPOCKOMIYHUX SKCIIEPUMEHTIB; 3HATU OCHOBH €KCIICPUMEHTAIbHUX
METOJIIB €JeKTPO(I3UYHHX Ta CHEKTPOCKOIIUYHUX HAYKOBHX JIOCII/IKEHB; BMITH 3aCTOCOBYBATH
0a30Bi MaTeMaTH4HI 3HaHHSI JJIsl aHAJII3y eKCIIEPUMEHTAJIbHUX AaHHUX; BMITH yIOPSIIKOBYBATH,
TIIyMa4yuTH Ta y3arajJbHIOBaTH OJIep)KaHi HAYKOBI pe3yJIbTaTH; BMITH rpadiqyHO NpecTaBIsTH
oJiepKaHi HayKOBI pe3yJIbTaTH; BMITH MPALIOBATH i3 CyYaCHUM MPOrPaMHHUM CepeIOBHILIEM
OriginPro Ha piBHI, TOCTaTHEOMY IJIsI 0OOPOOKH €KCIIEPUMEHTAIBHIX JTAHHX.

Sx MoxkHa
KOPHCTYBaTHCS
Ha0yTHMHU 3HAHHAMH i
YMiHHSIMH

HauanpHa qucnumutina popMye y CTYICHTIB HACTYITHI KOMIIETEHTHOCTI: 30aTHICTh
3aCTOCOBYBAaTH 3HAHHS IIPU 00pOOII eKCIIEpUMEHTAIBHUX IAHHUX; 3HAHHS 1 PO3yMiHHS
EKCIIepUMEHTAILHOT0 0a3KCy CydacHOi 00poOKHM TaHMX eNeKTPOI3NIHHUX Ta CHEKTPOCKOIIIYHUX
JIOCTIJIKEeHB; 3aTHICTh BUKOPUCTOBYBATH Ha MPAKTHII 0a30Bi 3HAHHA 3 MATEMaTHKH MIPH
BHUBYCHHI Ta JOCIIPKEHH] (Pi3SUUHUX SBUIL 1 MPOLIECiB; 3AaTHICTE 00POOIATH Ta aHATI3YBATH
PE3YNBTATH eJIEKTPOPIZUIHHX Ta CIIEKTPOCKOMIYHUX JOCIiKEeHb; 3IaTHICTh AlPOKCUMYBATH
eKCIepUMEHTANbHI JaHi; 3aTHICTh BUKOPUCTOBYBATH CIIEIiai30BaHe MPOrpaMHe 3a0e3neueHHS
OriginPro mis 06pobku Ta aHamizy Oynb-SIKUX JaHUX (DI3MIHUX EKCIIEPHMEHTIB.

Indopmauiiine Cunabyc, MeToauyHi peKOMEHaIli1, HaBUaIbHUIA MOCIOHUK, TPe3eHTAIII] JISKIIiH.
3a0e3neyeHHs

CemecTpoBuit 3aiik

KOHTPOJIb
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Iporpamnui cepenosuma MATLAB T1a OriginPro sik

iHCTpyMeHTH (PI3UYHHUX TOCTIIKECHb

Kadgenpa, sika

3araabHoi (Pi3UKH Ta MoJeTI0BaHHs (i3MYHUX MPoLeciB

3a0e3neuye

BHKJIAJAHHSA

Pisenr BO Iepuuii (0akaaaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMIs
00MesKeHHsl,

CneniaabHOCTI, 115
AIKHX aJanToBaHa

JMCIHUILTiHA
Kypc 3 (6 cemecTp)
O0csr 4 xkpenutu €EKTC - 120 rog

ayJIMTOPHI 3aHATTS: JeKIii — 36 ToauH, 1abopaTtopHi — 18 roaun
camocTiiiHa poboTa — 66 TOuH

MoBa BUKJIAAaHHA

Ykpaincbka

Bumoru 1o Indpopmarnka Ta mporpamyBanHsi. MaTtemaTnuHUi aHami3. 3aranpHa (isuka.
MOYATKY BUBYEHHS
Illo Oyne [MpuHnmnyM Bizyamizamnii Ta BiqoOpakeHHsI JaHUX 3a JOTIOMOTOI0 rpadikis
BHUBYATHCH ITopiBHsIHHS BIacTUBOCTEH nporpamMuux cepenosui OriginPro ta MATLAB
Penmarysanns rpadikis y OriginPro ta MATLAB
[ToGynoBa nBoMipHHX rpadiki, ekcropT nanux y OriginPro a MATLAB
[To6ynoBa TpuBimMipHEX rpadikiB y OriginPro a MATLAB
Oco0nmBocTi anpokcuMyBaHHs rpadivanx mqaHux y OriginPro ta MATLAB
OcobmuBocTi aHanizy Ta 00poOku rpadivaux ganux y OriginPro ta MATLAB
Amnari3 Ta 00po0Oka rpadiunnx ganux. JudepenuitoBanns, inrerpyBanus ta Oyp’e
MIEPETBOPEHHS TpadivHuX JTaHIX
OcHoBH aHami3y ekcriepuMeHTanbHuX qannx y OriginPro ta MATLAB
Yomy e I'padiune BinoOpakeHHS OTPIMAaHUX PE3yJbTaTiB Ta 00poOKa eKCIIepUMEHTATBHIX
nikaBo/Tpeda JaHWX € OCHOBHUM €TaroM HayKoBO-1ociiaHoi poboTu. [Iporpamsi cepenoBuma
BHUBYATH OriginPro Ta MATLAB € cysacauMu ctanzaptamu AJ1s1 0OpoOKH Ta Bizyamizauii

EKCIIEpPUMEHTAIFHUX JIAHUX, TOMY iX IPYHTOBHE ONaHYBaHHS € KOPUCHHUM JJIS
MOJJAITBIIIOTO aHAJI3y OTPUMAaHKUX Pe3ybTaTiB, OTPUMAHUX MiJI 4ac TMPOXOIKEHHS
NPaKTHKY Ta HAIIMCaHHI MaricTepchbKoi AUcepTarii Ta IS MoJaibiol poooTH 3a
(haxom.

Yomy Mo:KxHA

[Ticnst 3aCBO€HHS HABYAILHOI AUCIUIUIIHHA CTY/ICHTH MArOTh MPOJIEMOHCTPYBATH TaKi

HABYHTHCS pe3y/IbTaTH HaBUAHHS: aHAJII3yBaTH 1 MOSICHIOBATH HAYKOBI pe3yJIbTaTH, OJlEpXKaHi y
XO/Ii IPOBEICHHS eJIEKTPO(I3NIHUX Ta CTIEKTPOCKOIIIYHUX €KCTIEPUMEHTIB; 3HATH
OCHOBH €KCHIEPUMEHTATBHUX METOIB €JIeKTPOQi3NIHMX Ta CIEKTPOCKOTIUHIX
HAYKOBHX JIOCTI/I)KCHb; BMITH 3aCTOCOBYBaTH 0a30Bi MaTeMaTHYHI 3HAHHSI JUIsl aHAI3Y
eKCIIEPUMEHTAJIbHUX JIAHHUX; BMITH yIOPSIKOBYBATH, TIYMAylTH Ta y3aralbHIOBATH
oJiepKaHi HAYKOBI Pe3ybTaTH; BMITH rpadivHO MPEICTABISATH OepKaHi HAyKOBi
pe3yibTaTH; BMITH MPAIfOBATH 13 Cy4acHUM IporpaMHuM cepepoBueM OriginPro Ta
MATLAB Ha piBHi, TocTaTHROMY JJIsl 0OpOOKH €KCIIEPUMEHTAIBHUX JTAaHUX.

Sk MoxkHA Hapuanbha aucuumniina GopMye y CTYAECHTIB HACTYIHI KOMIIETEHTHOCTI: 34aTHICTh

KOPHUCTYBaTHCS 3aCTOCOBYBATH 3HAHHS MPH 00POOIIi eKCTIEPUMEHTATBHUX JAaHUX; 3aTHICTh

HA0YyTUMH BUKOPUCTOBYBATH Ha MPaKTUILi 0a30Bi 3HAHHS 3 MATEMATHKH [TPH BUBUEHHI Ta

3HAHHSMH i JOCHIDKeHH] (pi3MYHMX SBULI 1 POLECiB; 3AaTHICTH 0OPOOIATH Ta aHANi3yBaTH

YMiHHAMH eKCIIepUMEHTAJIbHI 1aHi; 30aTHICTh aIPOKCHUMYBATH EKCIIEPUMEHTAJIbHI JaHi;
3JIaTHICTh BUKOPHCTOBYBATH CIIEIlialli3oBaHe porpamue 3ade3nedyenns OriginPro ta
MATLAB nnst 00po0Oku Ta aHaslizy OyAb-SKUX €KCIIEpUMEHTAJIbHUX JTAaHHX.

Indopmaniitne Cunabyc, MeTOAMYHI peKOMeHallii, HaBJyaJIbHII NOCIOHUK, Pe3eHTAalli] JeKIIiH.

3a0e31eYeHHs

CemecTpoBuii 3amik

KOHTPOJIb
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Teopist iMoOBIpHOCTEH

Kadenpa, axa

MaTremMaTH4YHOI0 aHAJII3Yy Ta Teopii KMOBipHOCTEI

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Iepuuii (DakaaaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMIs
00MesKeHHs,

CneniaJbHoOCTi, 1J151
SIKUX aJaNnToOBaHAa

JMCIHUILTiHA
Kypce 3 (6 cemecTp)
O0csr 4 xkpenqutu EKTC - 120 rog

ayJIMTOPHI 3aHATTA: JCKIil — 36 TOMH, MpaKTU4HI — 18 ToauH
caMocTiitHa poboTta — 66 roauH

MoBa BUKJIAJaHHA

Ykpaincbka

Bumoru no 3HaHHS TUCKPETHOI MaTeMAaTUKH, MATEMAaTUYHOTO aHAMi3Yy.
NM04YaTKy
BUBYEHHA
IIlo Oyne AkcioMaTtuka Teopii HMOBIPHOCTEH.
BHUBYATHCh Cxema bepnyimi.
JluckpeTHi Ta aOCOJIIOTHO HETIePEPBHI BUIAIKOBI BETUYHHH.
OyHKIIIT pO3MOILTY Ta IITFHOCTI PO3MOALTY BUNIAJIKOBUX BEJTHYHUH.
MaremaTuyHe croJliBaHHs Ta 1HILI YUCIOBI XapaKTEPUCTUKH BUIIAIKOBUX
BEJIMYMH.
BunaikoBi BEKTOpH Ta iX XapaKTEePUCTHKH.
['parnyHi TEOpeMH.
Yomy ne Metonu Teopii IMOBIpHOCTEH IUPOKO BUKOPUCTOBYIOTHCS B PI3HUX Tally3six
nikaBo/Tpeda HAyK{ 1 TEXHIKH: B Teopil HaIIMHOCTI, TeopeTHuHiil (i3uili, Teopii MOXuOOK
BHBYATH BUMIpIOBaHb TOLIO. Takoxk Teopis HMOBIPHOCTEH MOSICHIOE MaTeMaTHUHY

CTaTHCTHUKY, SIKA B CBOIO 4Yepry BHUKOPHCTOBYETHCS IIPH IUIaHYBaHHI Ta
oprai3aiii JoCIiI>KeHb, aHaJi31 iX pe3ynbTariB TOIIO.

Yomy mMoxkHa

3HaHHSI OCHOBHUX MOHATH TEOPii HMOBIPHOCTEH Ta MATEMAaTUYHOI CTATUCTUKH.

HABYHTHCS 3HaHHS OCHOB TEOPii BUMAJAKOBUX BEJIMYMH Ta X XapaKTEPUCTHUK.
3HaHHS TPAHUYHHUX TEOPEM Ta IX 3aCTOCYBAHb.
YMiHHA 00YUCTIOBAaTH WMOBIPHOCTI BUTIAKOBUX MOJIM.
YMIHHS NepeBipATH CTATUCTUYHI T1IIOTE3H.
SAx moxHa 31aTHICTh BUKOPUCTOBYBATH HAOyTi 3HAHHS NpU IUIAHYBaHHI Ta IPOBEJICHHI
KOPHCTYBATHCH (b13MYHNX €KCIIEPHMEHTIB.
HA0yTUMH 31aTHICTb MEPEBIPATH CTATUCTUYHI TIOTE3H I10/10 Pe3yIbTaTiB €KCIIEPUMEHTY.
3HAHHSIMH |
YMiHHAMH
Indopmaniiine Cunabyc, KOHCTIEKT JIEKLIH.
3a0e3me4eHHs
CemecTpoBHii 3amik
KOHTPOJb
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MeToau MATEeMATHUYHOI CTATUCTUKH

Kadenpa, axa

MareMaTH4YHOI0 aHAJI3Yy Ta Teopii MMoOBipHOCTEi

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Iepuuii (DakaaaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMIs
00MesKeHHs,

CneniaJbHoOCTi, 1J151
SIKUX aJaNnToOBaHAa

JMCIHUILTiHA
Kypce 3 (6 cemecTp)
O0csr 4 xkpenqutu EKTC - 120 rog

ayJIMTOPHI 3aHATTS: JCeKIil — 36 TOMH, MpaKTU4HI — 18 ToauH
caMocTiitHa poboTta — 66 roauH

MoBa BUKJIAJaHHA

Ykpaincbka

Bumorn xo 3HaHHS TiHIHHOT anre0pu, MaTeMaTUYHOTO aHAI3Y.
MOYaTKY
BHBYEHHS
IIlo Oyne [TousTTst BUOIPKM Ta OCHOBHI IECKPUNTHBHI XapaKTEPUCTUKHU.
BHBYATHUCH O1iHIOBaHHS HEB1JIOMOTO CEPEIHBOTO Ta TUCTIEPCii.

OLiHKY HaMEHIITUX KBaJIpaTiB.

O1iHKH MaKCUMAaJIbHOT MTPaBI0IOMi0HOCTI.

JloBip4i iHTEpBAIIH.

OCHOBHI IOHATTS MIEPEBIPKH TiMOTE3.

ITpocra niHiifHa perpecis.
Yomy ue MeTtoau MaTeMaTHYHOI CTATHCTUKY JI03BOJISIIOTH €(DEKTUBHO aHAi3yBaTH
nikaBo/Tpeda pe3yNbTaTH eKCIEPUMEHTIB, IEPEBIPATH MPUITYILIEHHS [IPO apaMeTpH
BHBYATH (bi3MYHUX MIPOIIECIB, IO PO3TIISIIAIOTHCS.

Yomy MoxkHA

CTy,HeHTI/I HaB4YaTbCA 3aCTOCYBAHHIO MeTOI[iB IICCKpI/IHTI/IBHO'l. CTaTUCTHUKH,

HABYMTHCS OLIIHIOBATH HEBIJIOMI TapaMeTPH PO3MOALTY BUIIAJIKOBUX BEITHUYHH,
31MCHIOBATH OIIHIOBAHHS METOJAaMHU HaiMEHIITUX KBapaTiB Ta
MaKCUMaJIbHOI IPaBAONOIOHOCTI, OyAyBaTH JOBipYl IHTEPBAIH MIPH
3aJJaHOMY PiBHI JIOBIpH, EPEBIPSATH TIMOTE3H 100 BUTIISAY PO3MOALTY Ta
napaMeTpiB BUIAIKOBUX BEIMYMH.

Sk MmoxkHA 3acTocoByBaTH HaOyT1 3HAHHS JIJIs1 TOOYI0BH MaTeMaTHYHUX MOJIEJICH

KOPHCTYBATHCH (b13MYHMX MPOLECIB; OL[IHIOBATH HEBIZOMI MapaMeTpH MOJIeNI 3a

HA0yTUMH pe3yabTaTaMu MPOBEICHUX €KCIIEPUMEHTIB.

3HAHHSMH |

YMiHHAMU

Indopmaniiine Cunabyc, KOHCTIEKT JIEKLIH.

3a0e3me4eHHs

CemecTpoBuii 3anik

KOHTPOJIb
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OcHoBM Teopii BUNIAJKOBHUX MPOLIECIB

Kadenpa, axa

MaTeMaTHYHOT0 aHAJI3Yy Ta Teopii HMoBipHOCTEi

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Hepmuii (0akamaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMist
o0MesKeHHsl,

CrneuniaJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 3 (6 cemecTp)
OGcsir 4 xpegutn €EKTC - 120 rog

ayJUTOPHI 3aHSITTSA: JEKIil — 36 ronuH, npakTUiHi — 18 roaux
camMocTiitHa poboTta — 66 TonuH

MoBa BUKJIAAaHHA

YkpaiHcbka

Bumoru mo 3HaHHS JiHIAHOT anreOpu, TMCKPETHOT MaTEMaTHKH, MATEMaTHYHOTO aHAJII3Yy.
MOYaTKy
BUBYCHHSA
o Gyae ITocmimOBHOCTI MOIIH.
BUBYATUCH ITocnimoBHOCTI BUNIAAKOBUX BEJIMUMH. Bunaakose 6nyKaHH;1.
[Tpouecu Mapkoga. IIporiec BiTHOBICHHS.
BumnankoBi BeIM4KHY, 1110 3aJI€KaTh BiJl HEIEPEPBHOTO TapaMeTpy.
CramionapHi nporecH, aBTOKOBapiamiifHa (GyHKIis, CIIEKTpabHa IIUIbHICTb.
["ayccoBi BUMaAKoOBi Mpoliecu. 3aada IpOrHo3yBaHHS.
[Ipomnec [Tyaccona. [Iponecu BumaaxoBoi aMIutiTyau, ¢past nepioaa.
3aaua BUSBIICHHS IPUXOBAHUX TEPI0IUIHOCTEH
Yomy ue 3HaHHS MOJIEJICH BUMIAJIKOBUX TIPOIIECIB 1 IX BIACTHBOCTEH, 1[0 BUBYAIOTHCS Y i
nikaBo/Tpeda JTUCIMILTIHI, T03BOJIUTH CTYACHTaM CaMOCTIHHO OBOJIOJITH TaKUMH BAKIMBUMH Y
BUBYaATHU

(b13MYHUX JOCTIKEHHSIX CTOXaCTUYHUMU 00’ €KTaMH, SIK JTaHIIOTH MapkoBa,
MpolecaMi MacoBOT0 0OCITyroBYBaHHs, MPOIIECCAMU 3 HE3aJIeKHUMHU IIPUPOCTaMHU,
IporecaMu pO3MHOKEHHS 1 32 THOEIT, a TAKOXK 3 CIIEKTPAIILHUMU Ta
KOPEJSAIHHUMHU METOIaMHU aHaJTi3y BUTIQJIKOBHX SIBUIIL

Yomy mMo:xHA

CryneHTu HaBYaThCs 3aCTOCOBYBATU (hOPMYIIH TEOpli HMOBIPHOCTI NpU

HABYIATHCH 00uMCIIeHHI HMOBIPHOCTEH CKJIQAHUX MOJ1{; BU3HAYATH PO3IO/I1LT BUIAJAKOBHX
BEKTOPIB Ta iX KOPEIALIIHIUX MaTpHUILlb, PO3B’SI3yBaTH 3a/1ady JIHIHHOTO
IIPOTHO3Y, OL[IHIOBaHHSI TapaMeTPiB BUMAJKOBUX MPOILIECIB

Sk MoKHA 3acTocoByBaTH HaOyTi 3HAHHS AJi NOOYIOBU Ta aHATII3y MaTEMaTUYHHUX

KOPUCTYBATUCH Mojenel Qpi3nYHIX MPOIIECiB; OLIHIOBATH HEB1IOMI MapaMeTpHu MOJEN 3a

Ha0yTHMH ) pe3ysibTaTaMu MPOBEACHUX €KCIIEPUMEHTIB.

3HAHHAMH 1

YMiHHAMM

Indopmaniiine Cunalyc, KOHCIIEKT JISKITiH.

3a0e3nme4eHHs!

CemectpoBuii 3amik

KOHTPOJIb
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MeTtoanka HaBYaHHA (PI3MKU B CEPeAHIN IIKOJII

Kadenpa, sika

3araabHoi (pizuKku Ta MoJeTI0BaHHA (PI3UIHHUX NPoIleciB

3a0e3mevye

BUHKJIAJAHHSA

Pisenr BO Iepuuuii (0akasaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMIst
00MesKeHHsl,

CneniaabHOCTI, 1151
AIKHX aJanToBaHa

JMCIHUILTiHA
Kype 3 (6 cemecTp)
O0csr 4 xpenqutu €EKTC - 120 rog

ayJUTOPHI 3aHSITTA: JEKIil — 36 ronuH, npakTU4Hi — 18 roaux
camocTiiiHa po6oTa — 66 ToANH

MoBa BUKJIAJaHHA

YkpaiHcbka

Bumoru g0 nmouarky
BHBYEHHA

3HaHHA KypCy 3 3arajbHOi (i3UKH.

o Oyne
BHBYATHCH

[IpeameT i MeTOIM HOCTIHKEHh METOIUKH HaBYAHHS (Di3UKH.

IcTopist po3BUTKY METOMKHM HaBYaHHS (Pi3uKH B YKpaiHi.

AxTyanbHi Ipo0IeMy METOJMKH HaBUYaHHs (DI3UKH Ha Cy4acHOMY €Talli PO3BUTKY
(hi3rgHOT OCBITH.

Knacudikaris MmeTosiB HaBuaHHs. CIIOBECHI, HATJISAHI Ta MPAKTUYHI METOIA HABUAHHS.
[HayKItis 1 AeyKIisl, aHaiorii i MoJeNi y HaBYaHHI (i3uili.

[Icuxomnoriuni ocHOBM HaBYaHHS (Pi3UKH.

Merta Ta 3aBJaHHs HaBYaHHS (Di3UKH.

3MicT i CTpyKTypa Kypcy Qi3uKu B CepeaHiii KO

®opmu opranizarlii HaBUaAIbHAX 3aHATH 3 (Pi3uku. TUTH 1 CTPYKTypa YpOKiB.

OcHoBHi (yHKIII1, MeTOIH, BUIU 1 popMu KOHTpoIrO. [lepeBipka 3HaHb 3a JOIIOMOTOIO
TECTOBHUX Ta KOMIT I0TepHHUX TexHojorii. PCO.

CrniocoOu akTuBi3allii Mi3HABANBHOI isNIHOCTI YUHIB.

[IpoGieMHe HaBUaHHS SIK €PEKTUBHUI METOJT PO3BUTKY TBOPUYOi OCOOUCTOCTI.
MoTuBaris Ta CTUMYJISILIS B IPOIeci HaBUYaHHS.

InHoBaIifiHI TexHoJOTIT HapuaHHs. Kitacugikarris.

Yomy ne
nikaBo/Tpeda
BHBYATH

BaxnuBuM 3aB1aHHSAM BITYA3HSIHOT OCBITH, BiJI yCIITHOCTI BUPIMIEHHS SKOTO
BH3HAYAIBHOIO MipOIO 3aJIeKaTHME PO3BUTOK KpaiHH Ta ii MicIie B CBITOBIH CITIJIBHOTI, €
IIrOTOBKA ITiJPOCTAFOUOr0 ITOKOJIIHHS JI0 KUTTS 1 ISUTBHOCTI B YMOBax Cy4acHOTO
1H(OPMATU30BaHOTO CYCIUTBCTBA. PO3B’13aHHSI TOCTABIICHOTO 3aBAaHHS 3yMOBIIIOE
HeraiiHy oTpe0y Y BUCOKOOCBIUCHUX BUUTEIBCHKUX KaJpaxX, CHPOMOKHUX €(EKTHBHO
BUKOPUCTOBYBATH Cy4acHUX iH(OpPMaIliHHO-KOMYHIKAIlIHHUX TEXHOJIOTIH y Pi3HUX
ctepax npodeciiiHol TisIIBbHOCTI.

Yomy Mo:kHA

[Ipu BuBuUeHHI nucruILliH MeToarka HaBYaHHS (Di3UKU B CEPEIHIN KO

HaBYUTHCH (hOpMYFOTHCSI HACTYITHI 3HAHHS, YMIHHS 1 KOMIIETEHTHOCTI: 3HAHHS MPOIIECiB HABYAHHS 1
BHUXOBaHHS, X MICUXOJIOTTYHMX OCHOB, METOJIIB MEAArOTIYHUX JTOCTIKEHD; YMIHHS
ONITUMAJILHO OOMPATH, 3 ypaxyBaHHIM clieliuiKu Kiacy i IiJieli HaBYaHHS, KOHKPETHY
TEXHOJIOTiI0 HaBYaHHS (Pi3WKH; 3IaTHICTh BHOCHUTH Yy TIPOIEC HaBUaHHS (Pi3UKH HOBE
CHIBBIIHOCHE IO BJACHOI isJIBHOCTI.

SIk MoKHa [Tpu BUBYEHI TUCIUTUTIHU POPMYIOTBCSI HACTYITHI KOMIIETEHTHOCTI: 37aTHICTh BUATHCA,

KOpHCTYBATHCS 3100yBaTH HOB1 3HAHH, YMIHHS, B TOMY YMCJIi B Tainy3i, BiIMiHHOI Bix mpodeciiinoi;

HabyTHMH . 3IaTHICTh 3aCTOCYBATH MPOQECiiiHi 3HAaHHS Ta yMiHHS Ha MPAaKTHL; 3JaTHICTh

SHAHHAMM aJanTyBaTHCS J10 Pi3HUX NpoeciiHuX CUTyalii, MPOSBIIATH TBOPYMIA TiIXi,

YMIHHAMH HIIIATUBY; 37IATHICTh CAMOCTIHHO MIPOEKTYBATH, KOHCTPYIOBATH, OPTaHi30BYBATH 1
aHaJIi3yBaTH BJAcHY MpodeciiiHy AisUTbHICTS;

Indopmaniiine Cunalyc, METOIUYHI PEKOMEH/IAIlii, TPEe3CHTAIli] JICKIIiH.

3a0e3nmeYeHHs

Bun cemecTpoBoro | 3aiik

KOHTPOJII0
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3arajbHa TuaAaKTHKA PiZUKH

Kadenpa, axa

3arajabHOI (pi3nKkH Ta MoAeTIOBaHHS (PI3HYHUX NpoleciB

3a0e3meuye

BUKJIAJAHHA

Pisenr BO Iepuuii (0akasaBpcbKuii)
Mozkausi 104 ®@i3zuka Ta acTPOHOMIsN
o0MesKeHHs,

CneniaJbHOCTi, 1J151
SIKMX aJanToBaHa

JUCIMILIiHA
Kype 3 (6 cemecTp)
OGcsir 4 xpeautn €EKTC - 120 rog

ayTUTOPHI 3aHITTS: JEKIii — 36 roxuH, npakTudHi — 18 roaun
camMocTiitHa poboTta — 66 TonuH

MoBa BUKJaJaHHA

Yxpaincbka

Bumoru o Mmo4aTKy
BHUBYCHHSA

3HaHHs 3arajibHOi (i3UKH.

o Oyne
BUBYATHCH

Buknananns ¢i3uku sk nenaroriuHa Hayka. 3aaadl HaBuYaHHS (Qi3UKH.

AHalti3 OCHOBHHUX CHCTEM MOOYOBHY IIKUTFHOTO Ta YHIBEPCUTETCHKOTO KypCy (i3HKH.
CyugacHi mpobiemMu BUKIagaHHs (Di3UKH, aKTyalbHI IS aKTUBHOTO PO3BUTKY MPUPOTHAION
OCBITH.

3MicT i cTpyKTypa Kypey (pi3uKu cepeqHpoi Ta BUIIOT ITKOITH.

OynnaMeHTaIbHI (Hi3UYHI TEopil IK OCHOBA 3MICTY 1 CTPYKTYPH IIKIIEHOTO Ta
YHIBEPCUTETCHKOTO KypCy (i3HKH.

3B'A30K HaBYaHHs ()i3UKH 3 BUKIaAaHHIM 1HITHX MTPEAMETIB.

IHTerpoBaHi KypcH.

Peanizaltiss OCHOBHHMX JMJaKTUYHUX PUHOMIB Yy MPOLECi BUKJIAAHHS (i3UKH.

JunaktuuHi MeToan GOpMYBaHHS B YUHIB/CTYIEHTIB OCHOBHUX NPUPOJIHUYMX MOHATH. [Inanu
y3arajbHIOIYOT0 XapaKkTepy AJIsl BUBYCHHS (hi3UUHKX SBUIL, BEJIMYHH, 3aKOHIB, TEOPIM.
®i3uuHi 3a1a4i AK 3aci0 HABYAHHS 1 BUXOBAHHS YYHIB/CTYIEHTIB, iX MICIICc B HABYAJIbHOMY
TpoIeci.

Bumm i ctrni Hapuansa. [IpobieMHe HaBYaHHSA (i3HUKH.

®i3nuHa kapTHHA CBiTY. DOpMyBaHHI HAYKOBOTO CBITOTIIANY YUHIB/CTYACHTIB.

Yomy ne
nikaBo/Tpeda
BHBYATH

Crpimkuit po3BuTok [T- ramysi, HAHOTEXHOJOTiH, pOOOTOTEXHIKHM aKTyaji3ye moTpedy y
JIOCBITYCHUX (PaxiBISX, a OTXKE, BUHUKAE TOCTPa HEOOXITHICTh y SKICHOMY HaBYaHHI
CHOTO/IHIIIHIX YYHIB IPUPOJHIYNM Ta TEXHIYHUM JTUCHUILIIHAM — MaTeMaTHIli, Gizuii,
ximii, nporpamyBaHHi0. OCBiTa Ma€ BiANOBINATH Cy4aCHUM TEHIICHILISM PO3BUTKY
CYCITIJILCTBA 1 CHIPHUATH MiIBUIICHHIO KOHKYPEHTOCTIPOMOXKHOCTI HAI[iOHATbHOI HAYKH.
CyuacHa ¢i3uka — HalBaXJIMBIIIE PKEPEIIo 3HAHb PO HABKOJMIIHIH CBIT, TEOpETHYHA
OCHOBA CYYaCHOI TeXHIKH Ta ii HeBiJ'€MHa YaCTHHA.

Yomy MoskHA

[Ipu BUBYEHHI TUCHUILTIHU (GOPMYIOTHCS HACTYIIHI 3HAHHSA, YMIHHS, KOMIIETEHTHOCTI:

HaBYUTHCH 3HaHHS JHUJAKTHUKH 1 METOJUKM HaBYaHHS (i3WKH, 3MICTy 1 CTPYKTYypH HaBYaJIbHUX
TUTaHIB, IPOTpaM 1 MiAPyYHHKIB 3 (Di3UKK; 3HAHHS 3B’SA3KIB IIKUILHUX PO3AUIIB (i3HKH 3
BIJIMOBITHIMHU BY3iBCHKHMHU ITUCHHILTIHAMH, 3HAHHS PI3HUX MIXOMIIB JJIsi BUBYCHHS
OCHOBHHUX TE€M MIKUILHOTO KypCy; 3HAHHS METOIB ()OPMYBaHHS HABUYOK CaMOCTIHHOT
po0oTH 1 PO3BUTKY TBOPYMX 3AI0HOCTEH; BMIHHS OpPraHi3OByBaTH I€IaroriuyHy
JUSUTBHICTB; BMIHHS SICHO 1 JIOTIYHO BUKJIQIaTH 3MICT HOBOT'O MaTepiaiy .

Sk MokHA [Ipu BUBUEHHS TUCIUILTIHN ()OPMYIOTHCS HACTYITHI KOMITIETEHTHOCTI: 31aTHICTh

KOpHCTYBaTHCS MPaIOBATH 3 HAYKOBO-METOIUYHOIO JITEPaTypOIO, BUTLHO OPIEHTYBAaTHCS B MacHBi

Ha0yTHMH . iHpOpMaLiHHUX pecypcCiB; 31aTHICTh iIeHTH(]IKYBaTH Ta OJIepKyBaTH HEOOXI1JIHI JlaHi;

SHAHHAMM 1 3JaTHICTP IUIAHYBAaTH i MPOBOAUTH AHAIITUYHI JOCIIIKEHHS, MOJIEIFOBAHHS 1

YMIHHFVH EKCIEPUMEHT, KpUTUYHO OLIIHIOBATH OTPUMAaHHI J1aHi 1 poOOUTH BUCHOBKH; 34aTHICTh
JIOCJIIJDKYBATH 3aCTOCYBaHHS HOBUX TEXHOJIOTIH B OCBITI.

Tudopmairiiine Cunalyc, METOIUYHI PEKOMEH 111, IPe3eHTAIIT JICKIIIH.

3a0e3nmeYeHHs

Bun cemecTpoBoro | 3aiik

KOHTPOJTIO
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Jlucuuruiieg 11t BUOOPY TPEThOKYPCHUKAMU
dizuKa TBepPAOro Tijia

Kadenpa, axa

3aranabHoi Qiznkn

3abe3nevye

BUKJIAJAHHA

Pisenr BO Iepuuii (0akaaaBpcbKuii)
Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI
o0MesKeHHs,

CneniajJbHOCTi, 1J151
SIKMX aJanToBaHa

AUCHUILTIHA
Kypc 4 (7 cemectp)
OGcsir 4 kpeant €EKTC - 120 rog

ayJUTOPHI 3aHATTA: JeKii — 36 roanH, nabopatopHi — 36 TOANH
camocTiiina pobora — 48 rogaux

MoBa BUKJIaJaHHA

YxkpaiHncbka

Bumoru o Mmo4aTKy
BUBYCHHSA

3HaHHS MEXaHIKH, MOJICKYJISIPHOT (hi3UKH, SICKTPUKU Ta MATHETU3MY, ONITHKH,
¢i3uKH aToMa, KJIaCHYHOI MEXaHIKH, KBAHTOBOI MEXaHIKH, MAaTeMaTHIHOTO aHaJIi3y,
OCHOBH BEKTOPHOTO Ta TEH30PHOTO aHAIi3y, aHATITHYHOI TeOMeTpii Ta JiHIHHOT
anreOpu, U epeHIliabHUX Ta IHTErPAIbHUX PIBHSIHb.

IIlo Oyae BUBYATHCH

CTpyKTypa KpHCTaIiB.

Knacuani meToau mudpakmiifHOTO aHai3y CTPYKTYPH TBEPAUX Til.
XBHWJILOBI MPOIIECH B TBEPAMX TiJIAX.

JucniepciiiHi XxapakKTepUCTUKH TBEPIUX TiJl.

I'apmoHiuHI Ta aHTapMOHIYHI B3a€EMO/IIi B TBEPIUX Tilax.

TemnmoBi BMacTUBOCTI TBEPIUX Till.

Moieni eJIeKTPOHHHUX B3aEMOJIIN B TBEPAMX TiJIaX.

Yomy ne
nikaBo/Tpeda
BUBYATH

Pobora OinmpImocTi cyyacHMX MpHUJaNiB 3aCHOBaHA Ha pe3yiabTaTax JOCHIHKEHb
(hi3MYHUX BIACTUBOCTEH TBEPAMX TiJl. 3HAIOUM OCHOBU (PI3UKH TBEPIOTO TiNa, 5Ka,
HAcIpaB/i, € Iy)Xe PO3ralyKeHOI HAayKOI, MOXHA Ji3HAaTHCA MPO METOJOJOTIIO i
OCHOBHI 3arajbHi METOIH, II0 BUKOPUCTOBYIOTHCS Ui 3’SICYBaHHS BIACTUBOCTEH
TBEPAUX TiJI Ta MOXKJIMBOCTI 1X IPHUKJIAJHOTO 3aCTOCYBaHHS.

Yomy Mo:kHA
HABYMTHCS

3HaHHS KOHIENTYAILHUX MiAXO0MIB (Di3UKK TBEPAOTO TiJla 10 BUBYCHHS (i3MIHIX
SIBUILI.

3HaHHS KJIACUYHUX JUPPAKIIHHAX METOIIB;

3HaHHS METOJIUK JIADOPATOPHUX TOCIiKEHB 3 (hi3UKH TBEPOTO Tija.

YMIHHS CKJIaJlaTH MaTeMaTH4YHI MOJIeNi 3aa4 (i3UKH TBEPIOTO Tija.

YMiHHS BUKOHYBATH EKCIIEPUMEHTAIbHI POOOTH 3 i3HUKH TBEPOTO TiJia.

Sk moxkHa
KOPHCTYBaTHCS
HA0yTUMU 3HAHHAMH
i yMiHHSIMU

30aTHICTH ONTAHOBYBATH OCHOBHI ITOJIOXKEHHS (Pi3MKH TBEPIIOTO TN,
3nmaTHICTh 3aCTOCOBYBATH arapar (i3WKH TBEPIOTO Tija IS JTOCHIKEHHS KBAaHTOBHX
XapaKTepPUCTHK (POHOHHOT MiJICHCTEMH;
31aTHICTh ONMUCYBATH Ta JOCHI/PKYBATH BJIACTHBOCTI €JICKTPOHHOI MiJICUCTEMH TBEPJIOTO
Tija.

Kpim Toro, kpemuTHHUH MOAYITh 3a0€3Meuye ONMaHyBaHHS TAKMX KOMIIETCHTHOCTEH
y BiamoBigHocTi 10 CBO Tta OIIII i3 cnerianbHocTi 104 ®i3uka Ta acTpoHOMIs
niepioro (6akaJaBpChbKOr0) piBHS BUIIOI OCBITH:
K01-K06, K08-K09, K12, K16-K29,
3 BIATIOBIAHMMU PE3yJIbTaTaMU HaBYAHHS:
TIPO1, ITPO3-ITP11, ITIP1-I1P14, ITP16-I1P18, ITP23-I1P24.

Ingopmaniiine Cunabyc, HaBYaIILHUH MTOCIOHUK, TIPE3CHTAIliT JICKIIii.
3a0e3ne4yeHHs

CemecTpoBHii 3aimik

KOHTPOJIb
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DOHOHM TA CJICKTPOHU

Kadenpa, sika

3arajabHoi QizuKu

3a0e3mevye

BUKJIAJAHHA

Pisen» BO Iepuuii (0akaaaBpcbKuii)
Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI
00MesKeHHsl,

CneniaabHOCTI, 1151
AIKHX aJanToBaHa

JUCIMILIiHA
Kypc 4 (7 cemectp)
O0csr 4 xkpenqutu EKTC - 120 rog

ayIUTOPHI 3aHATTA: JeKii — 36 roanH, nabopatopHi — 36 TOANH
camocTiiiHa pobota — 48 rouH

MoBa BUKJIaJaHHA

Ykpaincbka

Bumoru g0 nouarky
BHBYEHHSA

3HaHHA MEXaHIKH, MOJIEKYIISPHOI ()i3UKH, EIeKTPUKN Ta MarHETU3MY, ONITHKH,
¢i3uKH aToMa, KJIaCHYHOI MEXaHIKH, KBAHTOBOI MEXaHIKH, MaTeMaTHIHOTO aHaJIi3y,
OCHOBH BEKTOPHOI'O Ta TEH30PHOTO aHaJi3y, aHATITUYHOI reoMeTpil Ta JMiHiiHOT
anreOpu, nudepeHiaIbHIX Ta IHTErpaJbHUX PIBHSHB.

IIlo O0yne BuBYaTHCH

KonmBanpHi sBUIIA B TBEPANX TiJIaX.

[NommpeHHs NPYXHUX XBUIIb B KPUCTAJIAX.

KBanToBmii opmaniaM KOJMBATEHHX IPOLECIB B KPHCTAIAX.

Tunu eTeKTPOHHUX B3a€MOJiil B MeTaax.

30HHA CTPYKTypa TBEPAMX TiJI.

TepmoanHaMiuHi XapaKTEPUCTHKU (POHOHHUX Ta eIEKTPOHHUX MIICUCTEM.

Yomy ne
nikaBo/Tpeda
BHBYATH

Huska xapakTepHUX pUC KPUCTAIIYHUX TBEPIHUX TUI MPOSBISETHCS 3aBISIKH CIIOCTEPEKEHHIO
3a JUHAMIYHMMHU TpoliecaMH B iX CTPYKTypHii OynoBi. 30Kkpema, KOJIMBaJbHI aToMapHi
MPOIIECH B KPHUCTAIIYHUX CTPYKTypaxX 4acTO OMUCYIOTh 3a JOMOMOTOK KBa3I4aCTHHOK, SIKI
MarTh Ha3By «(onoHm». Ilpore, cyTTeBHil BHECOK y (hi3UUHI BJIIACTUBOCTI KPHUCTANIB Ja€
TAKOX XapaKTep B3aeMO/IIT €IEKTPOHIB K MiXK COOOI0, TaK i 3 aTOMHUM OCTOBOM. [loenHaHHS
3HaHb PO (OHOHHY Ta ENEKTPOHHY IJCHCTEMH JO3BOJISE MI3HATHCSA NPO PSAA LIKaBUX
e(eKTiB, 0 MAIOTh MICIIe B KPHCTAJIAX.

Yomy MokHA
HABYMTHCS

3HaHHS YHiBepcalbHOI KOHIICTIii KBa319aCTHHOK 110 BUBYCHHS (Di3UYHUX SBUIIL.
3HaHHS BIACTUBOCTEH (POHOHHOT MTiICHCTEMH.

3HaHHS BIACTUBOCTEH €JIEKTPOHHOT i ICHCTEMHU;

VYMiHHS CKJIaJaTH MaTeMaTHYHi MOJIeNI 3a/1a4 3 KOJIMBaHb B CUCTEMAX 3 MEPioIUYHO0

CTPYKTYpOIO.
YMiHHSI BUKOHYBATH J1a00paTOPHI JIOCHIPKEHHS BJIACTUBOCTEH TBEPIHX TiJL

Ax moxHA
KOPHUCTYBATHCS
HA0YyTHUMH 3HAHHSIMU
i ymiHHSIMU

31aTHICTH OITAHOBYBAaTH OCHOBHI HOJIOXKEHHS! TEOPil KBa314aCTHHOK;

31aTHICTh 3aCTOCOBYBATH anapar KBa3iYaCTUHKOBUX MOJENCH Uil JOCIIDKCHHS KBAHTOBUX Ta

KJITACUYHHX XapaKTEPUCTUK CHCTEM 3 MIEPIOTUYHOI0 CTPYKTYPOIO;

31aTHICTh OIMKCYBATH Ta JOCIIPKYBATH BIACTUBOCTI (DOHOHHOI ITiICKCTEMH TBEPIOTO TiJa.

31aTHICT ONMCYBATH Ta JIOCIIHKYBATH XapaKTEPUCTHKH €IEKTPOHHHX ITPOLIECIB B TBEP/MX TiIaX
Kpim Toro, kpeauTHuii MOIyib 3abe3redye OINMaHyBaHHS TAaKUX KOMIIETEHTHOCTEH y

BignoBigHocTi 0 CBO Tta OIII i3 cmemiameHOCTI 104 Di3uka Ta acTPOHOMIS IMEPIIOTO

(6akanaBpCHKOTO) PiBHS BUILOI OCBITH:

K01-K06, K08-K09, K12, K16-K29,

3 BIIMOBITHUMH PE3yJIbTaATAMU HABYAHHSL:

I1P0O1, ITPO3-TTP11, TTIP1-TTP14, TIP16-I1P18, TIP23-T1P24.

Indopmaniiine Cuabyc, HaBYaJIbHUHM MOCIOHUK, TIPE3eHTAlT JIEKITiH.
3a0e3neYeHHs

CemecTpoBuii 3amik

KOHTPOJIb
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Di3uKa HAHOCTPYKTYP

Kadenpa, sixa 3a6e3neuye
BUKJIAAHHSA

3araabHoi (pi3UKH Ta MoJeTI0BaHHSA (i3MYHUX NPoLeciB

Pisenr. BO

Iepmuii (0akanaBpchKHii)

Mo:xauBi 00MeKeHHs,
CheniajJbHocTi, 1151 IKHX
aJanToBaHa JUCHMILTiHA

104 Pizuka Ta acTpoHOMIst

Kypc

4 (7 cemecTtp)

Oocsar

4 xpenutu €EKTC - 120 ron
ayUTOPHI 3aHATTA: JeKIil — 36 TOaWH, MPaKTU4HI — 36 TOINH
caMocTiitHa po6orta — 48 roguH

MoBa BUKJIagaHHA

YxpaiHcbka

Bumoru 10 mouyarky
BHUBYEHHS

3HaHH 3araibHOIl (i3UKH, TEOPETUYHOI (hi3UKH, CTATUCTHYHOT (i3UKH,
MaTeMaTHYHOTO aHaIli3y

IIlo Oyae BUBYATHCH

Po3mipHi edexTH, 110 MarOTh Miclie B HAHOPO3MIPHUX CTPYKTYpax i
MaTepiaigax

Mertoau i ¢izuyni npuHIMIK OTpuManHs HaHokinactepis (0D), HaHOAPOTIB
(1D), Hanopo3MipHUX DTiBOK (2D)

®Di3uuHi BIACTHBOCTI HAHOPO3MIPHHUX CTPYKTYP 1 HAHOCTPYKTYPOBaHHX
MaTepiajiiB: CTPYKTYpPHIi, MEXaHi4Hi, ONITUYHI, MArHITHI, CICKTPHYHI
Byrnenesi HanoCTpyKTYpH: TpadeH, okcup rpadery, ByTieneBi HAHOTPYOKH,
(dynepeHu, ByrieleBi HAHOTOYKH

Mertoau 1 pi3uyHi MPUHIMIIN OTPUMAHHS BYTJICIICBUX HAHOCTPYKTYP
®Di3U4HI BIACTHBOCTI BYTJIEIEBUX HAHOCTPYKTYP: CTPYKTYPHi, €EKTPOHHI,
ONTHYHI

BukopucTaHHS HAHOCTPYKTYp /7Sl BATOTOBJICHHSI MaTepiatiB 1 IPUIAMIIB 3
VHIKQJIbHIMH BJIACTHBOCTSIMH.

Yomy 1e mikaBo/Tpeda
BHBYATH

HanocTpykTypu — 11e MpOMIXKHHUH CTaH MaTepii Mk aToMaMH 1 00’ eMHUM
TBEPAHUM TLIOM, AKi MaroTh po3mip MeHine 100 HM i BeTHKy YacTUHY
MOBEPXHEBHUX aTOMiB MOPIBHSHO 13 BHYTPIIIHIMH, 1110 TPU3BOAUTH JI0 IPOSIBY
0araThoX yHIKaTbHUX (i3MIHHX 1 XIMIYHUX BIACTUBOCTEH IIUX CTPYKTYD.
[ounnatoun 3 2000 poKy CBIT MepeHIIoB 10 HAHOECTEKTPOHHUX TEXHOJIOTIH 1
(hopMyBaHHS HAHOEIEKTPOHHUX TPUIIAIB, sIKi 0a3YIOThCS HA HAHOPOMIPHHUX
MaTepiajiax i CTpykrypax. 3HaHHs (i3MUHUX 0COOIMBOCTEH HAHOPO3MIPHUX
CTPYKTYP 1 HAHOCTPYKTYPOBaHHX MaTepialiB JI03BOJISIE 3DO3YMITH, SIK
nmoOyoBaHi rajpkeTH (HOyTOYKH, MOOUTBHI Tene)OHH, TUIAHIIETH), SKHMH MU
KOPUCTYEMOCTb KOXKEH JICHb, IK MO’KHA BUKOPUCTATH HAHOCTPYKTYpOBaHi
MaTepiaiu, o0 MOKPAIUTH TBEPAICTh KOMIIO3UTIB, €PEKTUBHICTh COHSIYHUX
€JIEMEeHTIB 1 poTonpUitMadiB, Iy TIUBICTh TA30BUX CEHCOPIB 1 EHEPTETUYHY
CIPOMO>KHICTh I0HHUX aKyMYJISITOPIB.

qOMy MOKHA HABUUTHUCHA

3HaHHS KOHIENTYAJIbHUX ITiJX0/1iB HAHO(I3UKHU 10 BUBUCHHS (Hi3MUHUX SBHUIII
Mayinx 00’ €KTiB.

TeopeTnyHi OCHOBHY I aHANI3Y (HI3MYHUX BIACTUBOCTEH HAHOPO3MIPHUX
CTPYKTYp 1 HAHOCTPYKTYPOBaHUX MaTepialib.

YMiHHS OTPUMYBaTH HAHOPO3MIpHI CTPYKTYPH 1 HAHOCTPYKTYpOBaHi
MaTepiaim.

YMiHHA aHai3yBaTH HaBYaJIbHY, HABUYAIBHO-METOINYHY Ta HAYKOBY
JiTeparypy 3 HAaHO(I3UKH.

Sk Mo:kHa
KOPHCTYBATHCS
Ha0yTHUMHU 3HAHHAMM i
YMiHHAMH

3HaHHs 3 (Pi3MKH HAHOCTPYKTYP 1 HAHOCTPYKTYPOBAaHUX MaTepiajiB 103BOJISIE
3pO3YMITH SIK BIUIMBAIOTh BIACTUBOCTI HAHOKJIACTEPiB Ha HOpMyBaHHS
HaHOKOMIIO3HTIB, 1100 OTPUMYBATH MaTepialii 3 MOKPAIIEHUMH MEXaHIYHIMU,
ONTUYHUMH, CEHCOPHUMH 1 €JIEKTPUYHUMH BIACTUBOCTSIMH, @ TAKOXK
3MiHIOBaTH (Pi3MYHI BIACTUBOCTI MaTepialliB B HEOOXi1THOMY ISl JIFOJMHU
HATPSIMKY.

Indopmauniiine
3a0e3ne4eHHs

Cunalyc, HaBYaJIbHUH MOCIOHUK, MTPE3CHTALIIT JICKIIii

CeMecTpoBHii KOHTPOJIb

Saiik
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OcCBiTHI TexXHO0JI0Til Y BUKJIAAAHHI (Pi3UKH

Kadenpa, axa

3arajabHOI (pi3nKH Ta MoeTIOBaHHA (Pi3HYHUX MponeciB

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Hepmuii (0akamaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMist
o0MesKeHHsl,

CrneuniaJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 4 (7 cemecTp)
OGcsir 4 xpegutn €EKTC - 120 rog

ayJUTOPHI 3aHSITTS: JEKIil — 36 roIuH, MpakTU4HI — 36 TOANH
camocTiitHa pobora — 48 ronuH

MoBa BUKJIAAaHHA

YkpaiHcbka

Bumoru o Mmo4aTKy
BHUBYCHHSA

3HaHHs 3araibHOi (i3UKH.

IIlo Gyne OCHOBHI 03HaKH Cy4yacHHX MeNaroriYyHUX TEXHOJIOT1; KpUTEepii TEXHONIOTIYHOCTI

BHBYaTHCh MeJaroriyHoro nporiecy; kinacuikailii meJarorivyHUX OCBITHIX TEXHOJIOT1H; OCHOBHI
PI3HOBUAM TPATUIIITHOTO HABYAHHS, TEXHOJIOTIS TPAAUIIHHOTO YPOKY; IHTEPaKTHBHI
TEXHOJIOT11 HABYaHHS; TEXHOJIOTI IPyIOBOT0 HABYAHHS; TEXHOJIOTiSI POOIEMHOTO
HaBYaHHSI.

Yomy ne Po3BHUTOK OCBITHIX MpoOIIECiB B Cy4aCHOMY CYCIIIBCTBI, OaraTHii TOCBiA MearoriaHux

nikaBo/Tpeda 1HHOBALIi}, pe3yabTaTH ICUXOJIOT0-NEAAroriYHuX AOCIHiIKEHb MOCTIHHO MOTPeOYIOThH

BUBYATH

y3arajJbHEHHsI Ta cucTeMaTtu3allii. TeXHONIOriuHUi MiIXix y CBIiTI OCBITH € OJAHHMM 13
3ac00iB BUpIIICHHS L€l MPOOIEMH.

Yomy MokHA

TexHOMOTiYHMI TMiAXiM BiAKpPUBAaE HOBI MOMJIHMBOCTI JJISI KOHIENTYadbHOTO Ta

HaBYUTHCH MPOEKTHOTO PO3BUTKY Pi3HUX c(ep Ta acmeKTiB OCBITHBOI, MEAAroTivyHol, COliaabHOT
IISUIBHOCTI.
Bin mae 3mory: 3 HalOLIBIIOI TOYHICTIO TepeAdadnTd pe3yibTaTH Ta YIPaBISATH
NeIaroriyHuMH MPOILIECaMH; aHai3yBaTH I CHUCTEMaTH3yBaTH Ha HAyKOBiil OCHOBI
MPaKTUYHUI JTOCBiJ| Ta MOr0 BUKOPUCTAHHS; 3a0e3euyBaTH CHPUSTIMBI YMOBH IS
PO3BUTKY OCOOHCTOCTI; KOMIUIEKCHO PO3B’SI3yBaTH OCBITHI Ta COI[iaJIbHO-BUXOBHI
npoOJieMH; ONTHMAajbHO BUKOPHUCTOBYBATHM HAsBHI DPECYpCH; 3MEHIIYBaThH e(deKT
BIUTMBY HECHPUATIMBUX OOCTaBHH Ha JIOJUHY; OOMpaTH HaWOimbIl epeKTHBHI Ta
pPO3pOOJIATH HOBI TEXHOJOIIT W MOJeN JUis COLIaJIbHO-TICNArOriuHUuX MPoOJeM
CY4YacHOCTI.

Sk MokHA [Ipyn BUBYEHHA AUCHUILTIHK (POPMYIOTHCS HACTYIHI KOMIIETEHTHOCTI: TOTOBHICTB

KOPHCTYBAaTHCH BUKOPUCTOBYBaTH CUCTEMAaTH30BaHI TEOPETHYHI Ta MPAKTHYHI 3HAHHS JUIsl BU3HAYCHHS

Ha0yTHMH . 1 BUpIIIEHHS JOCIITHUIBKUX 3aBJIaHb B T'ajly3l OCBITH; 3JaTHICTh BUKOPHCTOBYBaTH

SHAHHAMM CydacHi MeJaroriuyHi TEXHOIOTI 3 ypaXyBaHHAM OCOOJIMBOCTEH OCBITHBOTO MpOIECY,

YMIHHAMH 3aBJlaHb PO3BUTKY 1 BHXOBaHHS OCOOWCTOCTI; 3JaTHICTh BHKOPHCTOBYBATH B
HaBYAJIbHO- BUXOBHOI JIISJIBHOCTI OCHOBHI METOJIH HAYKOBOT'O JIOCIIIJIKCHb.

Indopmaniiine Cunalyc, METOIUYHI PeKOMEHIAIlii, IPEe3eHTAIli] JISKITiH.

3abe3neyeHHs

CemecTpoBHii 3amik

KOHTPOJb
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MeToau HeiHIMHOI MATEeMATHYHOI (PiIZUKHU

Kadenpa, axa

MartemaTtn4Hoi ¢isukn Ta (u¢epeHNiaJLHAX PIBHAHD

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Hepmuii (0akamaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMist
o0MesKeHHsl,

CrneuniaJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 4 (7 cemecTp)
OGcsir 4 xpegutn €EKTC - 120 rog

ayJUTOPHI 3aHSITTS: JEKIil — 36 roIuH, MpakTU4HI — 36 TOANH
camocTiitHa poboTa — 48 ronuH

MoBa BUKJIAAaHHA

YkpaiHcbka

Bumoru o Mmo4aTKy
BUBYCHHSA

3HaHHS aHATITUYHOI TeOMETPii, JIiHIIHOT Ta BEKTOPHOI anre0py, MaTeMaTHIHOTO
aHanizy, Teopii AudepeHIiaIbHUX Ta IHTETPaJIbHUX PIBHSIHD, YUCIOBHX i
¢dyaxmionanpHEX psaniB, TOK3, MeToniB MaTeMaTH9IHOI (i3UKH 3arainbHOT (i3UKH,
KBAaHTOBOT MEXaHIKH.

o Gyne MerToto BUKJIaAaHHsI JUCLIUTUTIHN € PO3KPUTTSI OCHOBHUX HAYKOBHX IOHSTH Ta YSIBICHD

BHBYaTHCh HEJTIHIHHOT MaTeMaTHYHOT (Pi3UKU; METOAM MOOYIOBH Ta JOCITIIKSHHS MOJICIICH
HENTIHIHHUX PUPOIHUX SBHII 1 mporieciB. OOroBOPIOBATHMYTHCS 0a30Bi MOJei
HEJIIHIHHX MPOIIECiB, 3 SIKMX BUIUIMBAE, 32 IKUX YMOB HENiHIHHA CUCTEMa MOXKe
BOJIOJIITH JIEKIIbKOMa MOKJIUBIMH CTalllOHAPHUMH CTaHAMH, JEMOHCTPYBaTH
KOJIMBAIIbHI, CTOXaCTHU4YHI 200 CKJIaJHI MPOCTOPOBO-YaCOBI AMHAMIYHI PEXKHMHU.

Yomy ne Heniniiiai sBuma nexaTh B OCHOBI 0OaraThox (i3WYHMX TMPOIECIB — BiA

nikaBo/Tpeda TypOy/ieHTHOCTI Ta (Ha30BUX MEPEXOMAiB [0 HENIHIHHOI ONTHKH Ta CKJIAJHUX

BUBYATH

JUHAMIYHUX CHUCTeM. BHBUEHHS METOMIB HEJIiHIMHOT MaTeMaTu4Hol (Qi3uku Jae
CTyIeHTaM 3MOTY aHaJi3yBaTH CHCTEMH 3 KUIbKOMa CTalllOHADHUMH CTaHAMH,
nependavaTH XaoTH4YHY IMOBEIIHKY, JOCHIDKYBAaTH CaMOOPTaHi3allild Ta XBUIJIbOBI
Mpoliecd B TPUPOJi, IO € KIIOYOBHM JJIi CYy4acHOI TEOPETUYHOI Ta MPUKIATHOT
(hizukm.

Yomy Mo:kHA

CryneHtd HaBuaThCcsl OyAyBaTh Ta aHaNi3yBaTH MaTE€MaTW4HI MOAET HeNiHIMHuX

HABYHTHCH (i3UYHMX TIpoIleciB, BU3HAYATH YMOBH ICHYBaHHsSI MHOKMHHUX CTalliOHAPHHUX CTaHiB,
JOCTIIDKYBaTH KOJIMBAJIbHI, XaOTHYHI T4 CTOXACTUYHI PEKHUMH, 2 TAKOXK 3aCTOCOBYBATH
AQHANITUYHI Ta YKUCENIbHI METOAM JUIS BHBYCHHS CKJIAJHUX JUHAMIYHHUX CHCTEM Y
MPUPOJTHUYMX HAYKAX

SIk MoKHA HaOyti 3HaHHS Ta BMIHHA MOJXKHA 3aCTOCOBYBaTH [UIsl MOJCIIOBAHHS Ta

KOpHCTYBATHCS MPOTHO3YBAaHHA CKJaIHUX (I3MUYHUX SBUIL Yy KBAaHTOBIH MeXaHilli, ONTHL,

Ha0yTHMH . rigpomuHaMili Ta Teopii Mia3Mu, aHaNi3y HENiHIMHUX KOJNWBaHb y MEXaHili Ta

SHAHHSIMH 1 €NEKTPOHIIli, JOCHIPKEHHSI XaoCy B NPUPOAHHMX 1 TEXHIYHUX CHCTEMAX, a TAKOK Y

YMIHHAMH PO3pO0IIi ArOPUTMIB YUCEITBHOTO MOCIIIOBAHHS JIJI HAYKOBUX 1 IPUKIIAHKUX 3a/1a4.

Indopmaiiiine CunaOyc, HaBYaIbHUI MTOCIOHUK

3a0e3neyeHHs

CemecTpoBHmii 3amik

KOHTPOJIb
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Actpodizuka COHAYHOI CUCTEMH

Kadenpa, sika

3arajabHoi QizuKu

3a0e3mevye

BUKJIAJAHHA

Pisen» BO Iepuuii (0akaaaBpcbKuii)
Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI
00MesKeHHsl,

CneniaabHOCTI, 1151
AIKHX aJanToBaHa

JUCIMILIiHA
Kypc 4 (8 cemectp)
O0csr 4 xkpenqutu EKTC - 120 rog

ayUTOPHI 3aHATTA: JEeKIil — 26 TOAWH, MPaKTUIHI — 26 TOINH
camocTiiiHa poboTa — 68 rouH

MoBa BUKJIaJaHHA

Ykpaincbka

Bumoru g0 nouarky
BHBYEHHA

3uaHHA 3aranbHOi (i3uKH, TeopeTndHa ¢i3rKa, iICTOpii HAyKH Ta TEXHIKH

IITo O0yne BUBYaTHCH

Mertoau TeopeTHIHOT acTPOQi3UKH.

OCHOBH TTPaKTHYHOI aCTPOQi3UKH

®disuka mranet COHSYHOI CHCTEMHU.

®diznka Manux Tija COHSAYHOI CHCTEMH.

®dizuka CoHIsl.

3aranbHa Teopis BigHOCHOCTI Y COHSIUHIN CHCTEMI.
[Tpo6eMu icHyBaHHS Ta OUIYKY KHUTTI 11032 3eMJIeio.

Yomy ne
nikaBo/Tpeda
BHBYATH

Actpodizuka — HayKa, sKa JOCHIPKYE TaneKi KOCMiuHI 00’ €KTH Ta sBUIIA Di3UIHUMHI
MeTonamMu. BuBueHHS acTpo(i3uKH 1a€ MOKIIMBICTh BUSBISITA HOBI (Di3WYHI SABHIIA,
SK1 He MOXKYTh crioctepiratucst Ha 3emui. Hampuknan, nocmipkeHHs acTpodizuku
MOJK€ JIOOMOTTH PO3TaJIaTH 3araJKy TEMHOI MaTepii Ta TEMHOI eHeprii, ki He
MOXYTh OyTH IPSMO BHSIBIICHI.

Yomy MokHA
HABYMTHCH

3HaHHS KOHIICNTYaJIbHUX MiAXO0IB acTPO(i3UKH 10 BUBYCHHS (DI3UYHUX SBHILL.
3HaHHs TEOPETUYHOTO MaTepiaily 3 pO3ALTiB Kypcy acTpodi3uKu Ta METOAMK
PO3B’s13aHHS 327124 3 aCTPODI3UKH.

3HaHHA (HI3UYHUX MPUHIUIIB 3 IEKTPOMAarHeTU3MY, TEPMOIMHAMIKH, KBAHTOBOL
MEXaHIKH Ta 1HIIHKX, 110 JISKATh B OCHOBI PI3HUX SABHUII] Y KOCMOCI.

YMiHHS aHaJi3yBaTH Ta MOJENIOBATH (hi3W4Hi SIBUIA B KOCMOCI, 1[0 JO3BOJISE
nepeabdayaTH pe3ysIbTaTH eKCIIEPUMEHTIB Ta BUCYBATH HOBI TIOTE3H

YMiHHS aHaJi3yBaTH HaBYAJIbHY Ta HABUAJIbHO-METOAUYHY JIITEPaTypy 3
acTpo(i3HKH.

Sk moxxHa
KOPHCTYBaTHCS
HA0yTUMU 3HAHHSIMH
i yMiHHSIMH

31aTHICTH MMOB’ I3yBaTH MaKPOCKOIIYHE OMMCAHHS SIBUIIL 3 1X MIKPOCKOITIYHIUMH
MeXaHI3MaMUu;

31aTHICTh MPaBWJIBHO OI[IHIOBATH MEXH MPUIATHOCTI
MPUHIMIIOBY MOXKIIMBICTh TUX YM IHIIUX SBHUIII.

31aTHICTh BUKOPHCTOBYBATH 3HAHHA OCHOBHMX (PI3MUHMX 3aKOHIB Ta METOJIB
JIOCITI/DKEHDb MPY BUBYCHHI 3arajibHO-IHKCHEPHUX Ta (PaXOBUX JIUCIHUILIIH, & TaKOX
BUDILIICHH] 1HKEHEPHHX 3a]1au.

31aTHICTP TOENHYBAaTH (i3UUHY CYTh
CITIBBITHOIICHHSIMH, SIKi OTIMCYIOTh IIi SIBHIIA.

¢Gi3MYHMX 3aKOHIB Ta

OpupogHUX  sBUI 3 aHAIII THIHUMH

Indopmauniiine CuaOyc, niApy4YHUKH, IHTepHET-PECYPCH, IPE3eHTAlil JIEKIiH.
3a0e3neyeHHs

CemecTpoBuii 3amik

KOHTPOJb
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OcHOBH KOCMOJIOTII

Kadenpa, axa

3aranabHoi Qiznkn

3abe3nevye

BURKJIAJaHHA

Pisens BO Iepmuii (0akaaaBpcbKuii)
Mozkausi 104 ®@i3zuka Ta acTPOHOMIsI
o0MesKeHHs,

CrneuniaJbHOCTi, 1J151
SIKUX aJanToBaHAa

AHCHUILTIHA
Kypce 4 (8 cemecTtp)
OGcsir 4 kpeant €EKTC - 120 rog

ayJIUTOPHI 3aHATTS: JCKIil — 26 TOIWH, MPAKTU4HI — 26 TOIUH
caMocTiitHa po6oTta — 68 ronuH

MoBa BUKJIAJaHHA

Ykpaincbka

Bumoru no

MOYATKY BUBUYCHHSHA

3HaHHsI 3aranbpHOI Qi3uKH, TeopeTHuHa (i3HKa, icTOpii HayKH Ta TeXHIKU

o Oyne OcHoBHi (i3uuHi aBuma y BeecBiti, MeTonu iX criocTepeXeHHs 1 JOCHIIKEHHS
BUBYATHCH HA3eMHUMH 1 KOCMIYHHMH 3ac00aMHu.

Mesxi 3acTocyBaHHs (pi3UUHUX MOJEICH i Teopii.

OCHOBHI TTOJIO’KEHHST KOCMOJIOT 1.

[Hoxomxennst Bececity. OCHOBHI XapaKTEpUCTHKH YacOBOI 1 MPOCTOPOBOI HIKAIIH

esountolnii BeecBity.
Yomy ue Jucnumiina 103B0JIs€ Kpalie po3yMiTu BeecBiT Ta Horo CkiiaioBi YaCTUHM, TaKi SK
nikaBo/Tpeda rajJlaKTHKH, 30pi, IUTaHETapHI CUCTEMH, YOPHi AipH, TpaBiTaliiiHi XBuii Ta iHue. Lle
BHBYATH JTO3BOJISIE BiATIOBICTH HA BAXKIIMBI TUTaHHS TIPO Te, SIK BeecBiT 3'1BUBCH, SIK

PO3BHBAETHCS Ta SIKi IPOIIECH B HHOMY BiZIOyBalOThCSI.

Yomy mMoxHA

3HaHHA TIPO eBOIOII0 BeecBiTy, Big Benmukoro Bubyxy mo cydacHocTi.

HABYUTHCS 3HaHHs QyHIAMEHTAIbHUX 3aKOHIB, 110 KEPYIOTh PO3BUTKOM Bcecity.
3HaHHS TIPO T€, K MPALIOITH CKIIaIHI (PI3HMYHI CUCTEMHU.
3HaHHs po cTPYKTYpy BeecBity.

Po3BuTH HaBHYKH PO3B'SI3yBaHHS MAaTEMaTHYHUX 3a/a4, 10 BUMAraloTh CKIaIHUX
PO3paxyHKiB Ta pO3yMiHHs (DI3UIHUX 3aKOHIB.

Sk Mo:kHA Po3ymitu (i3nuHi 3aK0HH, SKi BU3HAYAIOTh KOCMIYHI SIBUINA, TTOXO/PKEHHS Ta

KOPHUCTYBaTHCS €BOJIIOIIF0 KOCMIYHUX 00’ €KTIB, TAKUX SIK 30pi, YOPHI JipH Ta FATaKTHKH.

HA0YyTHMH Po3yMiTi OCHOBHI 3aKOHH MPUPOAH, 110 PETYIIOIOTH PyX Ta B3aEMOJII0 00'€EKTIB y

3HAHHAMM i BcecairTi.

YMiHHSAIMH Kpim Toro, kpemuTHUH MOAYyITh 3a0€3Mevye ONaHyBaHHS TAKMX KOMIIETEHTHOCTEH
y BigmoBigaocTi 10 CBO Tta OIIII i3 cnemianmbHocti 104 ®iznka Ta acTpoHOMIs
niepioro (6akaJaBpChbKOr0) piBHS BHIIOI OCBITH:

K01-K06, K08-K09, K12, K16-K29,
3 BIATIOBITHUMH pe3yJIbTaTaMU HaBYaHHS:
[1PO1, ITPO3-I1P11, I[TP1-I1P14, ITP16-I1P18, ITP23-I1P24.

Indopmaniiine Cunalyc, migpy4YHUKH, IHTCPHET-PECYPCH, TIPE3CHTAITIT JICKIIIH.

3a0e3neveHHs

CemecTpoBuii 3anik

KOHTPOJIb
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ABTOMaTH3alisA (PI3UYHUX JTOCIIIKEHb

Kadenpa, sika

3araabHoi (pizuku

3abe3neuye

BHKJIAAAHHA

PiBens BO Iepuuuii (0akaaaBpcbKUii)
MozxauBi 104 ®@i3zuka Ta acTPOHOMIsN
00MeKeHHs,

CneniaabHoCTi, 1751
AKUX aJanToBaHa

JUCIMILIiHA
Kypce 4 (8 cemectp)
O0csr 4 xpenqutu €EKTC - 120 rog

ayIUTOPHI 3aHATTS: JEKIil — 26 ronuH, 1abopaTtopHi — 26 ToANH
camocrTiiiHa pobota — 68 roauH

MogBa BUKJIaJaHHSA

YxpaincbKka

Bumormu g0 nouarky
BHBYEHHS

IndopmaTrka Ta mporpamyBaHHs. MaTemaTHIHUH aHami3. 3arajgpHa (i3uKa.

IIlo Oyne BUB4aTuch

BuBuatoTscs cydacHi BUMipioBaibHi priaan ta moaym AL, ogHOKpuCcTambHI
MIKPOKOHTPOJIEPH Ta MPHUCTPOI Ha iX OCHOBI, iHTEp(eich 3B’ 3Ky, CIIOCOOH X
BUKOPHUCTAHHS JUIsI NOOYIOBH aBTOMATH30BaHNX BHMIPIOBAILHUX CHCTEM Yy (i3HII.

Yomy e
nikaBo/Tpeda
BHBYATH

BukopucTaHHS cydacHHX BUMipIOBaJIbHUX MPUIAJiB, TPOTPaMHOI0 3a0€3MeUeHHs, Ta
ABTOMAaTHU30BaHMX BUMiPIOBAIBHAX CHCTEM 3HAYHO ITiABUIIYE (DEeKTHBHICTH (hi3UIHIX
JOCTIIDKEHbB 1 HaJa€e JOCTITHUKY MOXKIIMBICTh IPOBOIUTH BUMIPIOBAHHS Ta
OTPHMYBATH pe3yJIbTATH, SIKi HE MOKHA TIPOBECTH Y OYAb-IKHH HIIHNIA cHOCIO.

Yomy mMo:kHA
HABYUTHCS

3HaTH i PO3YMITH €KCIIEpIMEHTAIbHI OCHOBH (hi3WKH: aHATi3yBaTH, OMUCYBAaTH,
TIYMa4HTH Ta MMOSICHIOBATH OCHOBHI €KCIIEPUMEHTANBHI TTiATBEPKEHHS ICHYIOUHX
(i3UYHUX TEOPIH.

Bwmitu mtanyBaTH JOCHIIKEHHSI, 00MpaTH ONTUMAJIbHI METOJIU Ta 3aCO0M JOCATHEHHS
METH JTOCIHIKSHHS, 3HAXOANTH IIUIIXH PO3B’A3aHHS HAYKOBHX 3aBIaHb Ta
BJIOCKOHAJICHHSI 3aCTOCOBaHUX METO/IB.

BMiTH ynopsaxoByBaTH, TAyMauuTH Ta y3aralbHIOBATH OJIepKaHi HAyKOBi Ta
MPaKTUYHI PE3yIbTaTH, POOUTH BHCHOBKH.

Bwmitu 3actocoByBatH 6a30Bi MaTeMaTHYHI 3HAHHS, SIKI BAKOPHUCTOBYIOTHCS Y (Pi3UII
Ta aCTPOHOMII: 3 aHATITHYHOI TeOMETPii, JIiHIIHOT aNredpu, MaTeMaTHYHOTO aHAIi3Y,
T epeHIliaTbHAX Ta IHTerpallbHUX PiBHIHD, TEOPil IMOBIPHOCTEH Ta MAaTEeMaTUIHOT
CTQTHCTHKH, MATEMATUYHOT'O MOJICIIFOBAHHSL.

Sk moxHa
KOPHCTYBAaTHCS
Ha0yTUMH 3HAHHSIMH
i yMiHHSIMU

BuBYeHHS 3a3HaUSHOT IUCIUILTIHU 320€3M1eUNTh CTYJICHTaM:

3HaHHS OCHOBHHX THUIIIB BUMIPIOBAILHUX MPHUIIAJIiB, MOAYIIIB Ta MiKDOKOHTPOJIEPIB, a
TakoXKiHTep(EHCiB 3B’ A3KY, SIKi BUKOPHUCTOBYIOTHCS TIPU aBTOMATH3AIli1 (Pi3HIHIX
€KCIIEPHMEHTIB.

VMiHHS po3po0isATH IporpamMHe 3a0e3NeueHHs I HEepPCOHAIBHOTO KOMII IoTepa
TaMiKpOKOHTPOJIEPIB, SIKE HEOOXiTHE TSI CTBOPEHHS aBTOMAaTU30BAaHUX
BUMIPIOBAJIbHUX CHCTEM.

3naTHICTE caMOCTIITHO 0OpaTh HeOOXiIHI arapaTHi Ta MPOrpamHi 3aCO0H i CTBOPUTH
ABTOMATH30BaHMUH CTEHJI JJIsl MPOBEICHHS 3aIJIaHOBAHOTO (Di3WYHOTO EKCIIEPUMEHTY.

Indopmauiiine Cunalyc, METOIUYHI PEeKOMEH/IaIlii, IPEe3eHTAIli] JISKITiH.
3a0e3neyeHHs

CemecTpoBuii 3amik

KOHTPO.JIb
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MikponpouecopHi NpUcTpPoi y Qi3 HYHOMY eKCIIEPUMEHTI

Kadenpa, sixa

3araabHol Qpiznkn

3ale3neuye

BHKJJIAAAaHHSA

PiBens BO Iepuuii (0akanaBpcbKuii)
MozxiauBi 104 ®@i3zuka Ta acTPOHOMIsN
00MesKeHH I,

CneuniajJbHOCTI, 1151
AKHX aJanToBaHa

JHCIHHUILTIHA
Kypce 4 (8 cemecTtp)
O6csr 4 xpeautn €EKTC - 120 rog

ayTUTOPHI 3aHATTS: JEKIil — 26 ronuH, 1abopaTtopHi — 26 ToANH
caMocTiitHa poboTta — 68 ronuH

MogBa BUKJIaJaHHSA

Yxpaincbka

Bumoru o movaTry
BHUBYCHHSA

IndopmaTrka Ta mporpamyBanHs. MaTeMaTHuHMIA aHaii3. 3aranbHa (izuKa.

IIlo Oyne BUBYATHUCH

Tunm MIKpOIpOLIECOPHUX CHCTEM, SIKi BUKOPHUCTOBYIOTHCS y MPOBEIECHHI HAYKOBUX
eKCIIePUMEHTIB, 0co0IMBOCTI KOHTpoJepiB cimeiictB AVR, ARM, STM Ta moxymi Ha
ix ocHoBi. Criocobu porpaMyBaHHsI MiKpOKOHTPOJIEPIB Ta IX BUKOPUCTAHHS Y
(I3MYHUX JOCIIHDKCHHSX.

Yomy ue
nikaBo/Tpeda
BHBYATH

MiKpOKOHTPOJIEPH — OCHOBA IMOOYIOBY CYYaCHUX BHMIPIOBAIbHUX MPHIAIiB Ta
CUCTEM aBTOMAaTH3allii. 3HAHHS MPUHIIMITIB iX pOOOTH JO3BOJISE KpaIlle PO3yMiTH
MO>KJIMBOCTI TOTOBHX BUMipIOBAJILHUX MPUCTPOIB 1 PO3POOIISATH BIACHI CXEMH JIJIsI
BUMIpIOBaHHS (Pi3MYHKUX BETHMYUH Ta aBTOMAaTH3aMii (i3UIHUX JOCIIIKEHb.
ABTomartuzanis Gi3UIHUX JOCIIHKEHbB, Y CBOIO YePTy, 3HAYHO MOKpaILye podoTy
JIOCJIIIHUKA.

YoMy MosKHA
HABYMTHCH

BMiTu nmpaiitoBaTH i3 Cy4acHO 00YHCIIOBATBHOIO TEXHIKOIO, BMITH BUKOPHCTOBYBATH
CTaHJIAPTHI MAKETH MPUKIATHUX MIPOTPaM i MporpaMyBaTH Ha PiBHI, JOCTATHEOMY IS
peanizamii YuCenTsHUX METOIB PO3B’A3yBaHH: (PI3UYHUX 3a/1a4, KOMIT FOTEPHOTO
MOJIEJIIOBaHHS (PI3MYHHUX Ta ACTPOHOMIUHUX SIBHIL] 1 TPOIIECiB, BAKOPUCTAHHS
00YHCITIOBATIBHAX EKCIIEPUMEHTIB.

3HaTH OCHOBHI aKTyalbHi MPo0IeMr cy4acHO1 (i3nukn Ta acTpoHomii. OmiHIOBaTH
BIUTMB HOBITHIX BIIKPUTTIB HA PO3BUTOK Cy4acHOI (Di3MKH Ta aCTPOHOMII.

3HaTH, aHAJI3yBAaTH 1 MOSCHIOBATH HOBI HAYKOBI Pe3yJIbTaTH, OJep KaHi Y X0l
MpoBeieHHs! (PI3UYIHUX Ta aCTPOHOMIYHUX JOCII/DKEHB BiIOBIHO /10 Criemiami3arii.
Bwmitu camocTiiiHO pHUiiMaTH PIllIEHHS CTOCOBHO CBO€EI OCBITHBOT TPAEKTOPIT Ta
podeciiHOro PO3BUTKY.

Sk moxHa
KOPHCTYBATHCS
HA0yTUMH 3HAHHSMM
i yMiHHSIMU

BuBYeHHs 3a3HaUCHOT TUCIUILTIHU 320€3MeUNTh CTYCHTAM:

3HaHHS OCHOBHMX Pi3HOBHIB CyYaCHHUX MIKPOIPOLIECOPIB Ta KOHTPOJIEPIB,
0COOJIMBOCTI iX apXiTEKTypH, AOIIILHICTh BAKOPHCTAHHS Y KOHKPETHHX
JOCTITHALILKUX po00Tax 3 Pi3UKH.

BMmiHHS BUKOPHCTOBYBATH TOTOBI MOJYJIi HA OCHOBI KOHTPOJIEPIB Ta MMPOMHUCIIOBI
KOMIT FOTepH TPY TIPOBE/ICHI HAYKOBUX JTOCIIKEHB,PO3POOIIATH HEOOXiTHE
mporpamMHe 3a0e3MeUeHHS IS HUX.

BwminHs kBastiikoBaHO 00paTH amapaTHi Ta MPOrpamHi 3acoom, HeoOXiTHI Is
IPOBEACHHS NEBHOTO (Pi3HYHOTO EKCIIEPUMEHTY.

Tudopmauiiine Cunalyc, METOIMYHI PEKOMEH IaIlii, IPEe3CHTAIIIT JICKIIIH.
3a0e3neyeHHs

CemecTpoBuii 3amik

KOHTPOJb
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KounrpoJsiepu Arduino y ¢pism4HOMYy eKCIIEPUMEHTI

Kadenpa, sika
3abe3neuye
BHKJIAIAHHS

3araabHoi (pizuku

PiBens» BO

Iepmuii (0akagaBpChLKHIA)

Mo:ka1uBi 00MesKeHHSs],
CrneniajJabHOCTIi, 17151
SIKMX aIaNTOBaHa

104 ®@i3zuka Ta acTPOHOMIsN

JAUCHHILTiHA
Kypc 4 (8 cemecrp)
O6csr 4 xpegutn €EKTC - 120 rog

ayTUTOPHI 3aHATTS: JEKIil — 26 ronuH, 1abopaTtopHi — 26 ToANH
camocrTiiiHa po6ota — 68 roauH

MogBa BUKJIaJaHHA

YxkpaincbKka

Bumoru o movYaTKy
BUBYCHHSA

IndopmaTrka Ta mporpamyBanHs. MaTeMaTHUHMIA aHaii3. 3aransHa (izuka.

IIlo Oyne BuB4aTuch

[Tmatu Arduino, mobymoBaHi Ha OCHOBI MikpokoHTposiepiB AVR, crmocobn ix
MpOorpaMyBaHHS, MOy (IIWIIN) JaTYMKIB (Di3SMYIHUX BEITMYWH, BiTOOpaKEHHS Ta
3B’s13Ky. Po3poOka nmpucTpoiB Ha ocHOBI 1uiaT Arduino, B3aemonis Arduino 3
MEPCOHANTBHUM KOMII I0TEpOM. MOKIIHBICTh BUKOPUCTAHHS miat Arduino st
MIPOBEICHHS BUMiPIOBaHb Ta KEpyBaHHA 00JIaHAHHAM IIPH MPOBEIeHH] Pi3UIHIX
JOCITIIiB.

Yomy ne nikapo/Tpeda
BHBYATH

Mixkpokontponepu AVR i noOyznoBani Ha ix ocHOBI martu Arduino — MpocTHi,
NEIIeBAH, aJie TOCUTh MOTYKHUAN Pi3HOBHU MiKPOKOHTpoJepiB. st HUX po3po0iieHo Ta
MIPOMHCIIOBO BHPOOJISETHCS BENUKA KUTBKICTh JaTYUKIB (DI3MYIHUX BETTMYMH Ta
inTepdericHux MoyJiB. 3a JooMOororw Arduino MOXKHa JIETKO PO3pOOISATH
Pi3HOMaHITHI BUMIPIOBAIIbHI PUCTPOI, IKi MOTIM OyIyTh BUKOPUCTOBYBATUCH IS
aBTOMaTu3allii (Pi3MIHUX AOCHTIKeHb. ABTOMAaTH3aIlis (P i3MIHUX JOCHTIHKEHb 3HAYHO
miaBHIye ehEeKTUBHICT pOOOTH JOCHITHHKA.

YoMy MosKHA
HABYMTHCH

Po3ymiTu 3B’s130K (izuku Ta/ab0 acTpOHOMII 3 IHIIMMU IPUPOJHUYNMH Ta
IHKeHePHUMH HayKamu, OyTH 0013HaHWM 3 OCHOBHHUMH MOHSATTSIMH PHUKIIATHOI (i3HUKH,
MaTepiaJo3HaBCTBa, IHKEHeii, XiMii, 610JI0TiT TOIIO, a TAKOXK 3 OKPEMUMH 00’ €KTaMU
(TEXHOJIOTIYHUMH MPOIeCaMH) Ta IPUPOIHUMH SBUILAMH, 11O € TIPEAMETOM
JOCII/PKEHHSI IHIINX HAYK i, BOJHOYAC, MOXYTh OYTH IpeaMeTamMu (i3nIHuX
JIOCJIIKEHb.

3HATH 1 PO3yMIiTH €KCIIEPUMEHTAIBHI OCHOBHU (Di3MKH: aHAIIi3yBaTH, ONIMUCYBATH,
TIYMauUTH Ta MOSCHIOBATH OCHOBHI €KCIIEPUMEHTAIIBHI MiATBEPKEHHS ICHYIOUNX
¢hi3nuHUX Teopiil. BmiTh npamtoBaty i3 cy4yacHOI 00YHCITIOBATIHHOIO TEXHIKOIO, BMITH
BUKOPHCTOBYBATH CTAHJApPTHI IMaKeTH MPHUKJIATHUX [IPOrpaM i IporpaMyBaTH Ha piBHi,
JIOCTATHBOMY JUIsI peastizallii YMceIbHIX METOJIIB PO3B’sI3yBaHHs (hi3MUHHUX 33j1a4,
KOMIT FOTEpPHOTO MOJICITIOBAHHS (PI3UYHUX Ta aCTPOHOMIYHHUX SIBHII] 1 TIPOIIECIB,
BUKOPHCTAHHS 00YNCITIOBAJIBHUX EKCIICPUMEHTIB.

Bwmitu rtanyBaTH JOCHIIKEHHSI, 00MpaTH ONTUMAJIbHI METOJIH Ta 3aCO0M JOCSATHEHHS
METH JOCIi/PKEHHS, 3HAXOJUTH IIUIIXH PO3B’I3aHHsI HAYKOBHX 3aB/IaHb Ta
BIOCKOHAJICHHSI 3aCTOCOBAHUX METO/IIB.

Sk MmoxHA
KOPHCTYBATHCS
HA0YTUMH 3HAHHAMM i
YMiHHSIMU

BuBueHHs 3a3Ha4€HOT TUCHUILTIHN 320€3MEeYHTh CTYICHTaM:

3HaHHS OCHOBHUX TUMIB wiaT Arduino, moayiis AL ta LIAIl, cymicHuX 3 HUMH,
JATYNKIB (PI3UYHUX BETUYHH, SIKi MOXYTh BUKOPHUCTOBYBATHCH 3 maTamu Arduino,
MOJYJIB U1 3B’ 513Ky Arduino 3 nepcOHAIBHUM KOMIT I0TEPOM.

YMiHHSA po3poONIATH TporpaMHe 3a0e3ledeHHs Uil MEePCOHATBHOTO KOMIT IOTepa Ta
MikpokoHTposiepiB AVR, sike HeoOXiIHE JIIsl CTBOPSHHSI aBTOMaTH30BaHUX
BUMIpPIOBaJIbHUX CHUCTEM.

3naTHiCTH caMOCTiIiHO 0OpaTu HeoOXiHI anapaTHi Ta MPOrpamMHi 3aCO0H 1 CTBOPUTH
ABTOMATHU30BaHMUH CTEHJI ISl IPOBEJICHHS 3aIJIaHOBAHOTO (Di3WYHOTO EKCIIEPUMEHTY.

Tudopmaniiine Cunalyc, METOIUYHI PEKOMEH 1111, IPEe3eHTAIIT JICKIIIH.
3a0e3ne4eHHs

CemecTpoBHii 3amik

KOHTPO.JIb
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EjexkTpoanHaMmika CynyibHUX cepeaoBHIL

Kadenpa, axa

3araabHol Qpiznkn

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Hepmuii (0akamaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMist
o0MesKeHHsl,

CrneuniaJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 4 (8 cemecTp)
OGcsir 4 xpegutn €EKTC - 120 rog

ayJUTOPHI 3aHSITTS: JEKI[l — 26 roIuH, MPaKTU4HI — 26 TOANH
camocTiitHa poboTta — 68 ronuH

MoBa BUKJIAAaHHA

YkpaiHcbka

Bumorn o 3nanHs «3aranbHa ¢isuka. Mexanika», «3aranpHa ¢izuka. MonekynsipHa Qisukay,
NOYaTKY «3aranpHa ¢izuka. Enextpuka Ta MarHetusm», «Teopernmuna ¢iszuka. Kmacuuna
BHBYEHHS MexaHika», «MareMaTnaHAl aHaii3», «OCHOBH BEKTOPHOTO Ta TEH30PHOTO aHAJI3y»,
«AHajiTHYHA TEeOMEeTpis Ta JiHiiHa anreOpay», «/lmdepeHmianpHi Ta iHTErpambHI
PIBHSHHS
Ilo Oyne Cy1iJIBHI CepeIoBHILIA.
BHBYATHCH MikpockolliyHa Ta cepeiHs T'yCTHHA 3apsany, CTpyMy.
Teopist MakcBea sik OCHOBa €JIEKTPOJMHAMIKH.
Knacuyna Teopist mpoBigHOCTI.
XBHJILOBA ONITUKA
Yomy e lle wHeBim'eMHa uYacTHHa Kypcy TEOpPeTHYHOI (I3UKK I  Y4YHIB  (i3W4HOI
nikaBo/Tpeda cneuianpHocTi. CylijbHE CEepeloBHIIE € MOJICIUII0 MaTepii B OUIbIIOCTI ramysei
BHBYATH (hi3MKH Ta TEXHIKH, 30KpeMa B BUBYCHHI MEXaHIKHU, SJICKTPOIMHAMIKY, TiPOIHMHAMIKH,

aepOJIMHAMIKH, 1 YaCTKOBO ()i3UKH TBEPJOTO TiJia.

Yomy mMoxHA

KonnentyanbHUX TAXOIB €IEKTPOAWHAMIKA O BUBYEHHS (Di3MUHUX SIBUII;, OCHOB

HABYMTHCS ¢dopmanizmy Teopii HONSL Ta ENEKTPOAWHAMIKHM CYLIBHHUX CEPEeNOBHII; OCHOBHUX
3aKOHOMIPHOCTEH XBHIJILOBUX €JIEKTPOMATHITHHX TMPOIECIB Y BaKyyMi Ta CYHiIJIBHHX
Cepe/IOBHIIAX Pi3HOI MPUPOIHU; TEOpisl XBHILOBOI ONTHUKH; - METOJWK PO3B’sA3aHHS
3aj1a4 3 eNeKTPOANHAMIKH.
VYMIiTH 3aCTOCOBYBAaTH 3aKOHM €JNEKTPOJMHAMIKA JUIA aHali3y eJeKTPOMAarHiTHHX
BJIACTUBOCTEH MAaKpOCHUCTEM Ta IX B3aEMOJii 3 €JNEKTPOMArHiTHUM II0JIEM;
pO3paxoByBaTH TIIOJIE€ JOBUIBHWUX PO3MOIUTIB 3apsliB Ta MarHiTHUX JIHIIONIB;
po3paxoByBaTH I0jJ€ B Marepiajax JOBUIBHOT (OpMH, IO 3HAXOAATHCS B
CJIEKTPOMArHITHOMY TIONi; BHKOHYBAaTH HEOOXiJHI po3paxyHKH B TpodeciiiHiii
JISUIBHOCTI.

Sk MoxKHA BinsHO opieHTyBaTHCS B MacuBi iHGQOpMaLiMHUX pecypciB, MOB"A3aHUX 3 (i3UKOIO

KOpHCTYBaTHCS CYLIBHUX CepelOBHIII.

HA0YyTUMH 3acrocoByBaT HaOyTi 3HaHHS Tmpu pobOOTI 3 CcUCTEeMaMH, OCHOBAaHMMH Ha

3HAHHAMM i BUKOPUCTAHHI  €IEKTPOMArHiTHOrO BHUIPOMIHIOBAaHHSA, SK-TO B  paaiOTEXHIL,

YMiHHSIMU TEJNEKOMYHIKalIHHUX TEXHOJIOTisX, HAIBUCOKOYACTOTHUX CUCTEMAaX, TOLIO.
3acTOCOBYBaTH TEOPil0 ENEKTPOJUHAMIKA CYIILHUX CEPEJOBUIL B EJIEKTPOHHIH
TEXHilll, SK—TO B TEXHOJOTii HAIIBIPOBIIHUKOBUX TMPWIAJIB, IHTErPAITBHUX
MIKpOCX€eM, JPYyKOBaHHX IJIaT, BY3JiB Ta OJOKIB €JIEKTPOHHOI anapaTypH, TOLLO.
BukonyBatm po0OOTH TIO  YJOCKOHAJCHHIO MPOTPaMHOrO  3a0e3MEUeHHs  Ta
BITPOB/XKYBATH HOBI METOJIM aHAJI3y €JIEKTPOHHUX CHCTEM.

Indopmaniitne Cunalyc, METOAMYHI PEeKOMEHalii, Mpe3eHTalii JeKIii.

3a0e3ne4eHHs

CemectpoBuii 3amik

KOHTPOJIb
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EjekTpoMarHiTHe moJie B cepeoBHIILi

Kadenpa, axa

3araabHol Qpiznkn

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Hepmuii (0akamaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMist
o0MesKeHHsl,

CneniajJbHocCTi, 1151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 4 (8 cemecTp)
OGcsir 4 xpegutn €EKTC - 120 rog

ayJUTOPHI 3aHSITTS: JEKIl — 26 roIuH, MPaKTUIHI — 26 TOANH
camocTiitHa poboTta — 68 ronuH

MoBa BUKJIAAaHHA

YkpaiHcbka

Bumorn o 3nanHs «3aranpHa (isuka. MexaHika», «3aranbHa ¢isuka. MojekymnsapHa Qi3ukay,
NOYaTKY «3aranpHa ¢izuka. Enextpuka Ta marHetusm», «Teopernyna ¢isuka. Kmacuuna
BHBYEHHS MexaHika», «MareMaTnaHAl aHaii3», «OCHOBH BEKTOPHOTO Ta TEH30PHOTO aHAJI3y»,
«AHamiTHYHA TeoMeTpis Ta JiHiiiHAa anreOpa», «JludepeHmianbHi Ta IHTETpaTbHI
PIBHSHHS
Illo Oyne Mikpockorivai piBHIHHS MakcBena.
BHUBYATHCH Ionst HEenepepBHUX PO3NOALIIB 3apsAAiB Ta MArHITHUX IUIOJNIB.
EnexTpomarHiTHi 1oJist B CEpeA0BHIIII.
3MiHHE eTIeKTpPOMAarHiTHe MoJje, Horo podoTa.
EnexTpomarHiTHI XBWIII B CYNITBHUX CEPEOBHIIAX.
Yomy ue 31aTHOCTI BUKOPHCTOBYBATH (yHAaMEHTANbHI (Pi3UUHI MOHATTSI, OCHOBHI MIPUHIMIY i
nikaBo/Tpeda 3aKOHM JUIsl OIUCY CTaHy MakKpOCKOIIYHUX CHCTEM, omepyBaTtd (yHIaMEHTaJIbHUMHU
BHUBYATH (Gi3MYHAMH MOHATTSAMH Ta 3aKOHAMH TPH BHUPIIIEHHI KOHKPETHUX MPAKTHYHHUX 33734

(hi3WKH, i TAKIM YHHOM CTBOPIOIOYN 0a3y IS MOJATBIIOTO OBOJIOMIHHS AUCIUTUTIHAMUA
UKy PO eCiiHHO-NPAKTUYHOI MiATOTOBKH.

Yomy MO:KkHA

OCHOBHUX XapaKTePUCTHK B3a€MOJIii EICKTPOMArHITHOTO TOJS 3 CEPEIOBHILEM;

HABYMTHCS OCHOBHHUX IIAXOMIB A0 OIUCY B3a€EMOJIi €IEKTPOMArHiTHOTO MOJIS 3 CEPEAOBHIIEM;
OCHOB XBHJILOBOi OITHKH.
YMITH 3aCTOCOBYBAaTH 3aKOHHM €JEKTPOJUHAMIKMA JUIS aHali3y eJeKTPOMAarHiTHHX
BJIACTUBOCTEH MAaKpOCHUCTEM Ta 1IX B3aEMOJii 3 €JNEKTPOMArHiTHUM II0JIEM;
pO3paxoByBaTH TIIOJIE€ JOBUIGHWUX PpO3MOJUTIB 3apsAdiB Ta MarHiTHUX JHIIOJIB;
po3paxoByBaTH TIOJle B MaTepiasiax JOBUIBHOI (OpPMH, IO 3HAXOIATHCS B
CJIEKTPOMArHITHOMY TIOJIi;  BUKOHYBAaTM HEOOXiJHI pPO3paxyHKH B TpodeciiHii
JISAIBHOCTI.

Sk MoKHA 3acrocoByBaT HaOyTi 3HaHHS 0pU poOOTI 3 CHUCTEMaMH, OCHOBAaHMMH Ha

KOPHUCTYBaTHCS BUKOPUCTAHHI  €IEKTPOMArHiTHOTO BHUIPOMIHIOBAHHS, SK-TO B  paJiOTEXHIll,

Ha0yTUMHU TEJICKOMYHIKAI[IHHUX TEXHOJIOTIAX, HAJIBUCOKOYACTOTHUX CUCTEMaX, TOIIO.

3HAHHAMM i BukonyBatn po0OOTM 1O yOOCKOHAJIEHHIO MPOrPaMHOro  3a0e3leYeHHs Ta

YMiHHSIMU BIIPOBAIXKYBAaTH HOBI METO/IM aHAJI3Y €JIEKTPOHHUX CHCTEM.

Indopmaniiine Cunalyc, METOIUYHI PEKOMEH 1111, IPEe3CHTAIIT JICKIIIH.

3a0e3ne4eHHs

CemectpoBuii 3amik

KOHTPOJIb
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IndgpayepBoHa TepMorpadis sik iHCTPYMEHT HAYKOBHUX

(]

HOCIIIKCHDb
Kagenpa, aka 3araabHoi (pi3UKH Ta MoJeTI0BaHHsA (i3MYHUX NpoLeciB
3a0e3neuye
BUKJIAJaHHA
Pisens BO Iepuuii (0akaaaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMIs
00MesKeHHsl,

CneniaabHOCTI, 1151
SIKMX aJaNTOBaHA

JMCIHUILTiHA
Kypce 4 (8 cemecTtp)
O0csr 4 xkpenutu €EKTC - 120 rog

ayJUTOPHI 3aHATTS: JIEKLii — 26 ToxuH, 1a00paTopHi — 26 TOAUH
camocTiiiHa poboTa — 68 rouH

MoBa BUKJIAAaHHA

Ykpaincbka

Bumoru g0 nouarky
BHBYEHHA

3HaHHS 3aTaTbHOI (Di3UKH.

IIlo O0yne BuBYaTHCH

BunpominroBaHHsI, MOTIIMHAHHS, PO3CIFOBAaHHS Ta BiIOMBaHHS iH(PAUYEPBOHOTO
BUIIPOMIiHIOBaHHS B MaTepiajiax Ta cepelOBHIIAX.

Tenmonepenaya y TBepAuX TijlaX, piAWHAX Ta ra3ax, TEIIOBA EMHICTh Ta TETLTOBI
MIPOBITHOCTI Pi3HUX MaTepialiB.

[TpuHIMIM ONTHKY, TPUHINTH (YHKIIOHYBaHHS ONTHYHUX MPUCTPOIB, 30KpeMa
TEPMOBI30PiB.

JocmimkeHHs TeIIOBUX BIACTUBOCTEH MaTepialiB, BKIIOYAIOYN TETUIOMPOBI THICTb,
TEIIOBY EMHICTB Ta TEMIIEPATYPHY CTiHKICTb.

Yomy ne
nikaBo/Tpeda
BHBYATH

3naHHs Qi3MUHUX OCHOB TepMorpadii Moke JOIOMOITH B pO3poOlli HOBUX METOIB
00pOoOKHM MaHUX Ta MOKpAIIEeHHI SKOCTI OTPUMaHHUX pe3yibTariB. Kpim Toro, dizuyHi
3HaHHA MOXYTH JOMOMOITH B PO3YMiHHI B3a€MOJIii TEIUIOBUX IMPOIECIB 3 Pi3HUMHU
MarepialaMu Ta CTPYKTypamu, LI0 MOXKe OyTH KOPHUCHHM Y po3poOIi HOBHUX
TEXHOJIOTIH Ta MaTepiamiB. Takox, BUBYCHHS I1i€1 AUCIUIUTIHA JTOTIOMOXE 3PO3yMITH
MPUHLUI POOOTH TPHIIAJiB, SKi BUKOPHCTOBYIOTH iH(pauepBoHy TexHomorito. Lle
MOXKe OyTH KOPHUCHHUM IIpU 3aCTOCYBaHHI LHX 1HCTPYMEHTIB y PI3HHX Taly3fx,
BKJIIOYAIOYH MEJMIMHY, OyIiBHUITBO, EICSKTPOHIKY Ta BiliCBKOBY CIIPaBY.

Yomy Mo:kHA

Ha0yTi 3HaHHS € OCHOBOIO JIJIsi BXOJDKCHHS B HAaBYAIBLHUHA Kypc (POTOETNEKTPOHIKU IS

HABYHTHCS cucteM OadeHHs (iH(ppadepBoHa TepMorpadis), AKi CIPUAIOTh BHUPIIICHHIO BiHCHKOBUX,
MEANYHUX, HAYKOBUX, IPOMUCIIOBUX Ta THIITHX 3aaa4 quaCHOCTi.
BupinieHHs KOHKPETHHX I1H(OPMAIIHHO-TIOIYKOBUX 3aBIaHb Yy CBOIH mpodeciitHii
ISITBHOCTI.

SIk MokHa BuxopuctoByBatn [Y Tepmorpagito B HayKOBUX IOCTI[DKEHHSIX TP po3podii Ta

KOPHCTYBATHCS BU3HAUCHHI TEIUIOBUX XapaKTEPUCTUK MIKPOCIEKTPOHHUX CHCTEM.

HA0YyTHUMH 3HAHHSAMU
i ymiHHSIMU

JlocnipKyBaTti  TEIIoBi
eKCIUTyaTallii.
JocnipkyBaTi cTaH Tra30BHX Ta HATOBHUX Marictpaiiei.

3acrocoByBatn IU Tepmorpadito B €ICKTPOHHIM TEXHIlli, a caMe: HaIiBIPOBIIHUKOBI
NpUIaax, HTErpajbHI MIKPOCXEMH, IPYKOBaHI IUIATH, BY3JIM Ta OJIOKH EJIEKTPOHHOI
arnapaTypH, TOILO.

BuxopucroryBatu 14 TepMorpadiro B aBiakOCMIYHIH Ta BIHCHKOBIHA TEXHIITI.

OmiHoBaTH €(EeKTUBHICTh JIIKAPCHKUX 3ac00iB MpHU iX 3aCTOCYBAaHHI Ta MIpH Po3poOIl
HOBHX MEIMYHUX MpENnapariB

XapaKTePHCTUKW TPWIAJIB B Tpoleci iX po3poOKH Ta

Ingopmaniiine Cunabyc, METOIMYHI PEKOMEHAIIIT, TPEe3CHTAITi1 JICKIIiH.
3a0e3ne4yeHHs

CemecTpoBHii 3aimik

KOHTPOJIb
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TenaoBI3iiHI TEXHOJOII

Kadenpa, axa

3aranabHoi (i3MKH Ta MoieJTIOBaHHS (PI3HYHUX NMpoueciB

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Iepmuii (0akaaaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMIs
o0MesKeHHsl,

CrneuniaJbHOCTi, 1J151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 4 (8 cemecTtp)
OGcsir 4 kpeant €EKTC - 120 rog

ayJUTOPHI 3aHATTS: JIEKLii — 26 ToxuH, 1a00paTopHi — 26 TOANH
caMocTiitHa pobora — 68 roauH

MoBa BUKJIAAaHHA

Ykpaincbka

Bumorn o 3HaHHA 3araibHOi (i3UKK Ta TEOPETHIHOT (Pi3UKH.
MOYATKY BUBYEHHSI
o Oyne [IpuHIHT POOOTH TEIIIOBI30PIB, SKi TO3BOJIAIOTH OTPUMYBATH 300payKEHHS 3
BHBYATHCH BiZJOOpa)KEHHSIM PI3HUX TEMIIEPATypHHUX PiBHIB
BuBueHHS pi3HUX BHJIIB TEIUIOBI3IMHUX CUCTEM, Ta TX 3aCTOCYBaHHS B PI3HUX Taly3siX
TexHonorii aHamni3y Ta iHTEpHpETaLlii TEPMOTPaM.
3acTtocyBaHHS TEIUIOBI3IHHUX TEXHOIOTIA B Pi3HUX TATy35SX MPOMHUCIOBOCTI IS
BUSIBJIICHHSI Pi3HOTO pony JAe(eKTiB.
BuBUeHHS cTaHAApTIB Ta HOPM, 1110 BCTAHOBJIIOKOTH BUMOTH JI0 SIKOCTI TEILUIOBI3IHHUX
300pakeHb Ta MPOIleTyp BUKOHAHHS TEIUIOBI31HHOT IIarHOCTHKH.
Yomy ue BuBYeHHSs AUCUMITIIHY JOTIOMOXE CTYACHTaM OTPUMATH 3HAHHS Ta HABUYKH, K1
nikaBo/Tpeda MOXYTh OyTH 3acTocOBaHi B 0arateox chepax dizuku. TemnoiziiiHi TeXHOIOTIi
BHUBYATH BUKOPHUCTOBYIOTBCS B 0aratbox ranyssax ¢i3uku, TaKuX SIK ONTHKA, TEPMOJAHHAMIKA,

€JIEKTPOMArHEeTH3M Ta iHII. 3HaHHS PO TEIUIOBI3iiHI TEXHOIOTIl MOXke OyTH
KOPUCHHM JIJIsI CTYZICHTIB, K1 XO4yTh IIPOJIOBKYBATH CBOIO OCBITY Ta 3aiiMaTuCs
HAYKOBHM JOCIKCHHSIM B Tally3i (hi3UKH, TEXHIKH Ta TeXHOIOTii. TermoBi3iiui
TEXHOJIOTI] € MePCIIEKTUBHUM HAIPSIMKOM JIOCIIPKEHB, III0 MOYKE CIIPHATH PO3BUTKY
HOBHX TEXHOJIOTiH Ta METOJ[iB 00pOOKH TepMorpadiyHuX 300paKeHb.

Yomy Mo:KxHA

3HaHHSI PO MPUHIUI POOOTH TEIJIOBI3IMHUX KaMep Ta OCHOBU OOpOOKH

HABYMTHCS TETIOBI31THUX 300paKeHb.
BuxopucToByBaTH TEIUIOBI3iiHI KaMepH Ta POTPaMHe 3a0e3MeYeHHS 11T 00pOOKHU
OTPUMaHUX 300paKCHb.
BusnauaTtu Temmeparypy 00'€KTiB 3a JIOIIOMOTOI0 TEIUIOBI31HHOT KamepH Ta
BU3HAYATH iX XapaKTEepUCTUKH.
3HaHHs PO BUKOPHUCTAHHS TEIUIOBI31HHUX TEXHOJIOTIH B PI3HUX rally3sX, TAKUX SIK
BiliCbKOBa TeXHiKa, OyIiBHUIITBO, TPOMHUCIIOBICTh Ta MEIMIINHA.
[nTeprperyBaT TEIUIOBI3iiHI 300paskeHHS Ta BUKOPUCTOBYBATH iX JUIsSI BUPILICHHS
pi3HUX 3aB/IaHb
3HaHHs po Oe3MeKy i 4Yac BUKOPUCTAHHS TEIUIOBI3IHHUX KaMmep Ta 1HIIHX
iH(ppaYepBOHUX TPUIIAJIIB.
HaBuuku 300py Ta aHaNi3y JaHMX, [0 OTPUMaHI 3a JJOTIOMOT'O0 TEIUIOBI3IHHNX
KaMmep.
SIk MOsKHA 3HAXOIUTH IiKaBl MDKIUCIMILIIHAPHI 3B’ A3KH ITi]] 4aC BIIACHUX JOCIIIKEHb.
KOpPUCTYBaTHCS 3acrocoByBaTH HaOyTi 3HaHHS B TpodeciiiHii AisITbHOCTI TPU PO3pOOIIl HOBUX
Ha0yTUMH npuiIaiiB.
3HAHHAMM i
YMiHHAMH
Indopmaniiine Cunabyc, METOTMYHI PEKOMEHAIIT, TPEe3CHTAITiT JICKIIii.
3a0e3ne4eHHs
CemecTpoBuii 3amik
KOHTPOJIb
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OcHoBH 00p00KM TepMorpadiunux 300paxkenb y ThermaCAM

Kadenpa, axa

3aranabHoi (i3MKH Ta MoieJTIOBaHHS (PI3HYHUX NMpoueciB

3a0e3neqye

BUKJIAJTAHHSA

Pisens BO Iepmuii (0akaaaBpcbKuii)
Mozxusi 104 Pizuka Ta acTpoHOMIs
o0MesKeHHsl,

CneniajJbHocCTi, 1151
SIKUX aJanToOBaHAa

TUCHUILTiHA
Kypce 4 (8 cemecTp)
OGcsir 4 kpeant €EKTC - 120 rog

ayJIMTOPHI 3aHATTS: JEKIil — 26 TOAUH, IaOOPaTOpHI — 26 TOIUH
caMocTiitHa pobora — 68 roauH

MoBa BUKJIAAaHHA

Ykpaincbka

Bumoru o Mmo4aTKy
BHUBYCHHSA

3HaHHA 3araibHOI (i3UKK Ta TEOPETHIHOT (Pi3UKH.

IIlo Oyae BUBYATHCH

®i3uuHi ocHOBHU TepMorpadii

ABToMaTH30BaHa 00poOKa TepMorpadiyHux 300paKeHb

JiarHOCTHKa Ta KOHTPOJb 32 CTAHOM 00'€KTIB 3 BUKOPHUCTAaHHSAM TepMmorpadii.
™ :

OcHoBH po00TH 3 TporpaMHuM cepeaoBuiieM ThermaCAM ™ Reporter Basic

Yomy ne
nikaBo/Tpeda
BHBYATH

CyuacHa BilficbKOBa TeXHiKa, IPOMHUCIIOBICTh, MEAUIIMHA MTOTPEOYIOTh BIPOBAKEHHS
HOBHX TEXHOJIOTIH Ta MpWIaiB, podoTa IKUX 0a3yeThCs Ha BUKOPUCTAHHI
iH(pauepBOHOTO BUIIPOMIHIOBAHHSI Ta HOTO peectparii. OTpuMaHHS 300pakeHb B
HEBUIUMiH iHppauepBoHil 0071aCTi CHEKTPY 3HAUHO PO3LIUPIOE YSBICHHS PO
BJIACTHBOCTI MaTepiaiB, CIIPHUSE IMiIBUIIICHHIO 000POHO3aTHOCTI ACP>KaBH, PO3IIHPIOE
JiarHOCTHYHY 0a3y 3aXBOPIOBaHb 010JOTIYHUX 00 €KTIB, CIIPHUSE ITiBUIICHHIO
TEXHIYHOTO PIBHsI Cy4aCHOTO BUPOOHHUIITBA, OTPUMAHHIO HOBHX PE3yJIbTaTIB IiJl 4ac
BUKOHAHHsI HAYKOBHX JOCHTI/KEHb. J{Jsl BUpIIIEeHHS BUIIE3a3HAYCHUX MUTAHb HEOOXiTHO
BOJIOJIITH BIAMOBIAHUM IIPOTPAMHUM 3a0€3IICUCHHSIM.

IIporpamue cepenoBuiie ThermaCAM™ Reporter Basic siBnsie co00r0 cranaapT 1is
300py, Biyastizalii Ta aHaizy TepMorpadiqHux 300paxkeHs.

Yomy MokHA
HABYMTHCS

Ha0yTi 3HaHHS B ramy3s1X iHQpadepBOHOI TEXHIKH, 1HPOPMATHKHU Ta MPOrpaMyBaHHS,
MaTEMaTUYHOT'O aHAJi3y Ta 3aranbHoi (Pi3UKU € OCHOBOIO JJIS1 BXO/DKEHHS B HABYATILHUI
KypC OCHOB iH(ppauepBOoHOi TepMorpadii, , sIKi CIIPUSIOTh BUPIIIIEHHIO HAYKOBHUX 3a/1a4
CYYaCHOCTI.

BupinieHHs KOHKpETHHX 1H()OPMaIiHHO-TIONTYKOBUX 3aBJIaHb Y CBOIN podeciitHii
JISITBHOCTI.

ITicns BUBYEHHS KypCY CTYICHTH 31aTHI BOJIOJITH TEXHIKOIO BUKOPUCTAHHS
iH(pauepBOHUX NPHIIAJIIB, 0OpOOIIATH, aHATI3yBaTH Ta Bi3yalli3yBaTH OTPUMAaHi JIaHi 3
MCTOIO NOAAJIBIIOIO0 BUKOPUCTAHHS Y HAYKOBUX ,Z[OCHiJI)KeHHHX.

Sk moxkHa
KOPHCTYBaTHCS
HA0yTHUMH 3HAHHAMU
i ymiHHSIMU

Martu ysBy ipo TepMmorpadivHi, eeKTpodi3HdHi Ta CHEKTPOCKOIIYHI METOIH
JociipKkeHHs. BotoaiTi ocHOBaMu po3po0KHU MPOrpaMHOTo 3a0e3edeHHs] poOoTH
TepMorpagiuHIX NPHUIIaIiB.

BilbHO Opi€HTyBaTHCS B IporpaMuoMy cepenosuiyi ThermaCAM'™ Reporter Basic
3actocoByBaTH HaOyTi 3HAHHS MPHU PoOOTI HA/I BJIACHOK MAariCTEPChKOO JTUCEPTAIIi€l0,
ojopmIIeHH] 3BiTiB, TOMOBiJICH, HAYKOBUX MyOJIiKaIlii, TOIIO.

3acTocoByBaTH HAOyTi 3HAHHA B NpodeciiiHil AisTIbHOCTI IpH 00poo1i, aHai3i Ta
Bi3yaJrizailii eKCIepUMEeHTATbHUX JaHHX.

Tndopmaniiine Cunabyc, METOIMYHI PeKOMEH/IAIlll, HaBYAJbHUI MOCIOHUK, IPE3CHTAIIT JICKIIIH.
3a0e3nevyeHHs

CecrpoBnii 3aik

KOHTPOJIb
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