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Onuc HaBYAJBHOI AMCIUILIIHM (00 1000 opyrosanux snaxie)

Juctumiina ,,pi3uyHi OCHOBH EIEKTPOHIKK SBJISE COOOI0 OMHY 3 OCHOB TEOPETHYHOI MiJTOTOBKH,
TOOTO (QyHIAAMEHTAIbHY 0a3y, 0e3 SKOi HEMOJKJIMBE BUBUYEHHS JIUCIMIUIIH ITUKIY I1HXXEHEPHOTO MPOQiIIO.
BuBuenns (isuku 3a0e3nedye morauOiIeHHS 3HaHb CTYACHTIB PO OCHOBHI BJIACTUBOCTI MaTepii, 3aCBOECHHS
METO/IB OJIep>)KaHHS TOCTOBIPHUX JAaHUX IPO (i3MYHI BIACTUBOCTI PEUOBHH, 3HAHHS HAUTIPOCTIIINX METO/IIB
BUMIPIOBaHHA MEXaHIYHUX, TEPMIYHUX, EICKTPUYHUX, MATHITHUX 1 ONITUYHUX BIACTUBOCTEH PEUOBHUH.
3aBaranHs AUCHUIUIIHM. Hanatu cryaeHTam JOCTAaTHIO TEOPETHUYHY IMATOTOBKY B 00jacTi (i3ukw,
BJIACTUBOCTEH PEUOBMH Ta MaTepiaiiB, sKa JIO3BOJUTH OPIEHTYBAaTHCh Y TOTOLI HAyKOBOi 1 TEXHIYHOI
iH(dopmarrii, BAKOPUCTOBYBaTH B po0OOTI (i3W4YHI 3aKOHH; CHOPMYBATH y CTYJCHTIB HAYKOBUH CBITOTJIS,
PO3YMiHHS T'paHHIb 3aCTOCYBaHHS (DI3MUHUX TEOpiii, BMiHHS OLIIHIOBATH CTYIIHB JOCTOBIPHOCTI Pe3yJIbTaTiB

EKCTICPUMECHTAIBHUX YW MAaTEeMaTUYHHUX
XapaKTePUCTHK (PI3UYHUX TiJ.

JOCIIiIPKEHD;

IMOYAaTKOBI HAaBUYKU IIPOBCACHHA BI/IMipIOBaHb

I'anysb 3HaHB, cHeniaJbHICTh, OCBITHS IPOrpamMa, OCBiTHil cTyNniHb

l'anyss 3nanv F6

OcBiTHIH CTYIIHB

baxanasp

CrerianbHICTD

F6 «Ingopmayitini cucmemu i mexnonoziiy

OcBiTHs Iporpama

«Inpopmayitini cucmemu i mexnono2iiy

XapaKkTepuCTHKA HABYAJIBbHOI TUCIHILTIHU
Bug 000B’sI3K0Ba
3aranpHa KijabKICTh TOOUH 180
Kinekicts kpenutiB ECTS 6,0
KistpKicTh 3MICTOBUX MOJTYJIIB 6

Kypcosuii mpoexT (pobota)

PopmMa KOHTPOIIIO

3aniK. eK3aMeH

IToka3HuKHN HABYAJILHOI ANCIUTILIiHA
AJIs1 ICHHOI Ta 3204HOoi (hopm 3100yTTS BHIILOI OCBITH

dopma 3100yTTsI BUIIOI OCBITH

JIeHHA 3a04Ha

Kypc (pik miATOTOBKH) 1

Cemectp 1, 2

JlexuiiiHi 3aHATTS 30 200., 30 200. 200.
Bcvo2o-60 200.

[IpakTHyHi, ceMiHapChKi 3aHATTS - 200.

JlaGopaTopHi 3aHATTS 30 2o00., 30 200. 200.
Bcvoz0-60 200.

CamocriitHa po6ora 30 2o00., 30 200. 200.
Bcvozo-60 200.

KinpkicTh THKHEBUX ayAUTOPHHUX TOJUH 4 200. 4 200.

JUTst IeHHOT (popMu 3100y TTS BHUIIOT
OCBITH

(no cemecmpax)




1. MeTa, KOMIIETEHTHOCTi Ta MPOrpPaMHi pe3yJIbTATH HABYAJIbHOI N CHHUILTiHA
MeTor0 HaBYaNBHOI JUCHUIUIIHA «(13MYHI OCHOBHU €JIEKTPOHIKM» € TOCIiOBHE BHUBUYCHHS
CTYyJICHTaMH OCHOBHUX 3aKOHIB 1 TIOJIO)KeHb (I3UKKA JUIsl  TI3HAHHS  3arajJbHUX
3aKOHOMIPHOCTEH SBMIL NPUPOAU; BHUKOPUCTAHHS JAHUX 3aKOHIB B ONEPaTUBHOMY
PO3B’si3aHHI MPOOJIEM; OCBITICHHS MOXJIMBHUX MPUKIAIHUX 3aCTOCYBaHb (hi3MUYHUX METOJIB 1
IpUIAAIB y MPAKTUYHIN TISUTBHOCTI.
3aBJaHHS HABYAJIBLHOI IMCUMIIIHU «(p13UYHI OCHOBU €JIEKTPOHIKM» HACTYIIHI:

CTBOpEHHS y CTYJEHTIB JIOCTaTHBO IIMPOKOI MIATOTOBKH B ramy3i (i3UKH, BOJIOIHHS
dbyHIaMeHTaTbHUMHU MOHATTSAMHU Ta TEOPISIMH KJIACHYHOI Ta Cy4acHOl (pi3uku, 1o 3ade3neuye
iM e(eKTUBHE ONMAHYyBaHHS CHELIAJbHUX MPEAMETIB U MOJAJIbITY MOKIUBICTE BUKOPHUCTAHHS
(b13UYHUX TPUHITUITIB.

Y pe3yabTaTi BHBYEHHSI HABYAJIBHOI JMCHUILIIHM «(Ii3HYHI OCHOBH €JIEKTPOHIKN»
CTY/IeHT MOBHHEH

3Hamu:

- OCHOBHI (D13UYHI BEJIMUYUHU, OJIMHHUIII IX BUMIPIOBaHb, OCHOBH TE€OPii MOXUOOK Ta
npaBuia oOpoOIeHHS pe3yJIbTaTiB BUMIPIOBaHb;

- (yHAaMEHTaJIbHI TOHATTA W Teopii KJIACHMYHOI Ta Cy4dacHOl (i3uKH 3 TUM, 100
€()EeKTUBHO ONAHYBaTH CIIELIAJIbHI HaBYaJIbHI JUCIUILUIIHA Ta BUKOPUCTATH 3HAHHS (PI3UYHUX
3aKOHOMIPHOCTEHN y MailOyTH1M poOoOTi;

- METOJY PO3B'A3yBaHHs NMPAKTUUHUX (DI3MYHUX 337a4 Ta IpooIeMm;

- IPUHLMUIIM A11 TPWIAJiB, B TOMY YUCI1 €JIEKTPOHHO-00UYUCIIIOBAJILHOI anaparypu;

emimu:

- IPOBO/IUTH MaTEeMaTHYHY 1 CTATUCTUYHY OOPOOKY pe3yJIbTaTiB BUMIPIOBAHb;

- KOPUCTYIOYUCH (D13MYHUMH TOJ0KEHHSIMHU, 3aKOHAMH 1 TEOPISIMH, 3aCTOCOBYBATH
HaOyTi TEOPETUYHI Ta MPAKTUYHI 3HAHHS BHACJIIOK BUBUYEHHS CICIiaJbHUX JUCIIUILUIIH B
MaiOyTHIM poOOTi 13 CIIEiaTbHOCTI;

- TOsICHIOBATH (h13MYHI MPOIIECH Ta SABUIIA, SKI BiIOYyBAIOTHCS IMiJ Yac pOOOTH Pi3HOTO
POJIy MEXaHI3MiB, 1110 BUKOPUCTOBYIOTHCS B IPAKTUYHIN J1SUTHHOCTI,

- 3aCTOCOBYBATHU Cy4acHi Pi3UYHI METO/H 1 MPUJIAJN HA MPAKTHUIIL.

Haboymmsa komnemenmnocmeii:
3MIMCHIOETHCS BIJIMOBIHO 0 Taly3i 3HaHb «lHoOpMaIliiHi TEXHOJIOT1». 3aTBEPIKEHO
npotokon Ne Bixg " 22 "' muctonana 2023 p. 3aciganns BueHoi paau HYBill Ykpaiau
iHTerpanpHa komrnereHTHicTh (IK):
3MaTHICTh PO3B’SA3YBATH CIICIIai30BaHI 3a/layul Ta BUPINIYBAaTH MPAKTUYHI TPOOIEMH
mig 4Yac mpodeciiHol MisNIBHOCTI y Taly3l eJIeKTPOSCHEPTeTUKH, EJIEKTPOTEXHIKH Ta
SJIEKTPOMEXaHIKM a0 y MpoIecl HaBYaHHsI, 0 Mepeadavyac 3aCTOCYBaHHS TEOPiil Ta METOIIB
CJEKTPOTEXHIKM W  €JIEKTPOMEXaHIKM 1  XapaKTepU3YIOThCSl ~ KOMIUIEKCHICTIO  Ta
HEBU3HAYEHICTIO YMOB.
e 3aranbHi KomreTeHTHocTi (3K):
3K1. 3gaTHicTh 70 aOCTPaKTHOTO MUCJICHHS, aHATI3y Ta CUHTE3Y.
3K2. 3natHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYALIISIX.
3K4. 31aTHICTb CNUJIKYBATUCS JIEPKABHOK MOBOIO SIK YCHO, TaK 1 MUCHMOBO.
3K6. 3natHicTh BUMTUCA U OBOJIOIBATH CyYaCHUMH 3HAHHIMH.
3K7. 3naTHicTh A0 monIyKy, oOpoOeHHs Ta aHami3y iHGOpMaIIii 3 pi3HUX JHKEPE.



3K8. 3natHicTh reHepyBaTH HOBI 171€i (KPEeaTUBHICTb).

3K9. 3natHicTh mpaltoBaTi B KOMaH/II.

3K10. 3natHicTh OyTH KPUTUYHUM 1 CAMOKPUTUYHHUM.

3K11. 3gaTtHicTh mpuitMaT OOTPYHTOBAHI PILICHHS.

3K12. 3naTHICTH OIIIHIOBATH Ta 3a0€3MeuyBaTH SIKICTh BUKOHYBAHHUX POOIT.
3K13. 3naTHICTh AiSTH Ha OCHOBI €THYHHUX MIPKyBaHb

Ilpozpamni pesynbmamu HA64aAHHA (I1PH).
3HaTU OCHOBU Teopu EJICKTPOMArHITHOTO TIOJIst, METOJM PO3PAaXYHKY CICKTPUIHUX KL Ta
YMITH BUKOPHUCTOBYBATH X JIJIsl BUPIIIICHHS IPAKTUIHUX MPoOIeM y nmpodeciiiHii TisITbHOCTI.

2. Tlporpama Ta CTPYKTYpa HaBYAJbHOI JUCHMILIIHU

1 cemectp
KinpkicTs rogun
Ha3Bu 3MicTOBHX MOIYIIB 1 JeHHa Gopma 3aouyna dhopma
TeM yChOT y TOMY YHUCIT yChOTO TOMY YHCITI
0 JeK | 1ab | mp | iHx | c.p. n| o | nab | iHO | c.p.
1 2 3 4 15| 6 7 8 9110 11 | 12 13
monyib 1. MEXAHIKA
Tema 1. Beryn. Kinematuka 8 4 2 2
Ta JUHAMIKa
MOCTYNAJIILHOTO PyXy
Tewma 2. Kinemartuka ta 8 2 4 2
TUHaMika 00epTaTbHOTO
pyxy
Tema 3. Kinematuka ta 6 2 2 2
TUHAMIKA KOJIUBAJILHOI'O
pyxy
Tema 4.Cunn 8 2 2 4
Pazom 3a Mmoxynem 1 30 10 | 10 10
monynb 2. MOJIEKYJIAPHA @I3UKA TA TEPMOJHHAMIKA
Tema 1. MonekynsipHo- 10 4 4 2
KIHETHYHA Teopis
1leaJbHUX ra3iB
Tema 2. SIBumia nepesocy 8 2 2 4
Tema 3. OcHOBH 12 4 4 4
TEPMOJIMHAMIKHU
Pazom 3a mojryiiem 2 30 10 | 10 10
moayab 3. EJIEKTPUKA

Tema 1. EnextpocraTtinune 14 4 4 6
oJjie Ta Horo
XapaKTePUCTUKHU
Tema 2. 3akoHu 16 6 6 4
MOCTIHHOTO CTPyMY
Pa3zom 3a momysem 3 30 10 | 10 10

Ycworo ronus 3a 1 90 30 | 30 - | 30

cMecTp
M1+ M2+M 3)




2 cemecTp

KinekicTs rogun

Ha3Bu 3MicTOBHX MO/YJIiB neHHa gopma 3aouna dhopma
i Tem yCbOI'O y TOMY YHUCII yCBhOTO TOMY YHUCIIi
JeK | jab | mp | 1HO | C.p. n| o | mab | iHg | c.p.
1 2 3 4 5 6 7 8 9]10] 11 | 12 13
monyib 4. EIEKTPOMATHETH3M
Tema 1. MarniTHe nose 10 4 4 2
Tema 2. EnextpomarHiTaa 10 4 2 4
THTYKITisT
Tema 3. EnextpomarHiTHi 10 2 4 4
KOJIMBaHHS 1 XBUJI1
Pazom 3a Mmosysem 4 30 10 | 10 10
monyib 5. OIITHKA
Tewma 1. ['eomeTpuuna 10 2 2 6
OITHKA
Tema 2. XBuiiboBa 10 4 4 2
OIITHKA
Tema 3. KBanToBa onTrka 10 4 4 2
Pa3zom 3a Mmojynem 5 30 10 | 10 10
vonynb 6. EJEMEHTH @I3UKH ATOMA TA A/IPA
Tema 1. XBHIBOBI 10 2 2 6
BJIACTUBOCTI YaCTHHOK
Tema 2. ATom 10 4 4 2
Tema 3. Ctpykrypa 10 4 4 2
ATOMHOTO siIpa
Pazom 3a Mmojrysiem 6 30 10 | 10 10
VYceporo roaus 3a 2 90 30 | 30 30
cMecTp
(M4+M 5+M 6)
180 60 | 60 - - 60
VYcporo roiuH
3. Temu aexkuii
1 cemecTp-30 roauH JeKuiiHUX
No Kinbk
3/m HazBa Temu 1CTh
TOJIUH
moayJb 1. MEXAHIKA
1 Beryn 2
[Ipeamer ¢izuxku. Marepiss 1 pyx. Popmu pyxy wmatepii. Meroam (izuuHuX
nocmigkenb. PDizuka Ta iHmI Haykd. 3B'S30K (I3MKH 1 TEXHIKM, 1X B3a€MHHUU BIUIMB.
BaxnuBicTe BuBYEHHs (i3MKKM Uil MaWOyTHIX (axiBIiB y Taly3i EHEPreTHKU
arponpoMHCIOBOTO BUPOOHMITBA. MaTeMaTH4HUi amapar, K 3aci0 JOCTiJKeHHS Ta
BIIKPUTTSI (D13MYHUX SIBHIIL.
2 Tema 1. 2

1.1. KinemaTuka Ta AuHaMiKa MOCTyHaJIbHOTO PYXY




[Tapamerpu  pyxy  (paaiyc-BeKTOp,  MEpEMILCHHsS,  [IBUAKICTbh,  HPUCKOPEHHS).
[IpssmominHifiHul 1 KpuBOMiHIMHUN pyx. Tpaektopis. KiHemaTnka mNOCTynajabHOTO PYXY.
Junamika moctynanpHoro pyxy. Cmia, Maca. 3akoH 30epexeHHs KUIbKocTi pyxy. Pobora,
€HEPTisl, MOTYXXHICTh. 3aKOH 30€peKEeHHS eHepTii.

Tema 2.
1.2. KinemaTuka Ta 1uHamika 00epTaJbHOTrO pyxXy
[Mapamerpu pyxy. Kinematmka oOepraipHOro pyxy. MomeHT cwid. MOMEHT iHepii.
MowmeHT iHepiii MaTepiasibHOI TOYKH Ta TBepaoro Tima. Teopema Ilrteitnepa. MomeHT
1HepIii 1McKa, ITIHAPA, CTEPXKHS BITHOCHO Pi3HUX oceil. PoboTa, eHepris, HOTYXHICTh MpU
obepranpbHOMY pyci. 3aKOH 30epeKeHHS MOMEHTY KUIBKOCTI PyXYy.

Tema 3.
1.3. KinemaTuka Ta 1uHaMiKa KOJMBAIBLHOTO PyXy

Mastuauku. /ludepeHnianbHi Ta KiHEMaTH4HI PIBHSHHS KoJiMBaHb. [lapaMeTpu KoJIMBaHb.
BinpHi xonuBanHsa. IIBUAKICTB, IPUCKOPEHHS Ta €HEPTis KOJMBAIBHOTO pyxy.CKiIagaHHs
KOJMBaHb. 3aracarodi KoivBaHHA. [[udepeHuianpHe Ta KiHEMAaTUYHE DPIBHSHHS KOJHMBAHb.
[Tapamerpu xonmuBanb. [lexpemeHt 3aracanHsa. KoedimienT 3aracamns. Yac pemakcarii.
Anepioguuni konuBaHHS. Bumymieni konuBanHs. [lapamerpu konuBaHb. Pe3onanc.
ABTOKOJNHMBAaHHA. XBWII, MeXaHi3M ix yTBopeHHs. PiBHsHHA xBwmi. JlOBXKHHAa XBHWIIL.
XBUITBLOBUI BEKTOp. AKycTUYHI XBWIi, X Xapaktepuctuku. Edexr omiepa. 3Byk, ioro
XapaKTePUCTHUKH.

Tema 4.
1.4. Cin
KoncepBaruBni cuctemu. Cuna TsDKIHHA. 3aKOH BCECBITHBOTO TsDKIHHS. IlpuckopeHHs
BUTbHOTO mafiHHsA. PoGora cunu TsokiaHS. Kocmiuni mBuakocti. Cuiy mpyXKHOCTI. 3aKoH
I'yka B nBoxX opmax 3anucy. Moayns FOnra. [lepopmarnii peansuux tin.Cuna tepts. Buau
tepts. KoedimieHT TepTs. 3anexHiCTh CUIM TePTs BiJl MIBUAKOCTI PyXy Ta IHIIMX (AaKTOPIB.
BuyTtpimnHe Tepts. 3akoH HbroTOHA /U1 BHYTPILIHBOTO TEPTSL.

moayJib 2. MOJIEKYJISAPHA ®I3UKA TA TEPMOJANMHAMIKA

Tema 1.
2.1. MonekynspHO-KIHETUYHA TEOpis 17iealIbHUX ra3iB
OcHOBHE DIBHSAHHS MOJIEKYJISIPHO-KIHETHUHOI Teopii imeanbHUX Ta3iB. MoOeKyIsipHO-
KIHeTUYHa 1HTepnperanis temrneparypu. CepeAHs KiHETHUYHA EHEPTris MOJIEKYJIH. 3aKOH
PIBHOMIPHOT'O PO3MOJIiTY €HEprii 3a CTYNEHsIMH BUIBHOCTI.

3akoH MakcBena mpo po3moIia MoJeKy razy 3a mBuakoctsaMu. Jlocmia [lteprna. Posmomin
bosbiimana. bapomerpuuna gopmya.

2.2. SIBuiia nepeHocy
Cepenne 9ncio 31TKHEHB 1 CEPETHS TOBXKUHA BUTHHOTO MPOOITy MOJIEKY.
I'panient ¢iznunoi Bennunnu. Judysis, 3akon Pika. Buytpimme TepTs, 3akoH HproToHa.
TennonposigHicTh. 3akoH Dyp'e. 3araibHa XapaKTepUCTHKA SIBUIT TIEPEHOCY .

Tema 3.
2.3. OCHOBU TEPMOJIUHAMIKHI
PoGota razy mpu 3MiHi 00’eMy. BHyTpilHsS eHepris TepMOAMHAMIYHOI cuctemHu. [lepmmit
3aKOH TEPMOJUHAMIKH, HOTO 3aCTOCYBAHHS JI0 PI3HUX 130MPOIIECIB y rasax.
TermoemuocTi igeansHoro razy Cp i Cv. Pobora ra3y B pisHHX i3omporiecax. AniabaTuaHuit
niporiec. PiBHsHHS [lyacoHa.

10

Hanpasnenicte mnpoueciB npupoau. Jpyruil 3akoH TEepMOAMHAMIKM. 3BOPOTHIH 1
He3BopoTHiK mpouecu. [{ukn Kapro. KKJI[ nmukimy Kapro. ®@i3uvna npuynHa HE3BOPOTHOCTI
nporeciB npupou. Entpomnis Ta ii ¢isuunmii 3mict. [IpHHIKI 3pOCTaHHS SHTPOIIII.

moayJb 3. EJJEKTPUKA




11 Tema 1. 2
3.1. EnextpocratnuyHe noJie Ta HOro XapakTepUCTUKH
3akon Kynona. Enextpuune nmone. HanpyxeHicTs enekTpuaHOro nojsi. HampyxeHicTs moss
TOYKOBOTO 3apsay. [lpuHumn cynepro3uiii eleKTpudyHuX mojiB. ['padiuHe 300pakeHHs
enekTpuyHoro noisi. Pobora B enexkrpocratnunomy modi. IloTeHmian, pi3HUIsE MOTEHITiaiB.

12 | EnektpoeMHicTh mpoBimHuKa. KoHaeHcatopu. €MHICTh IUIOCKOTO, IHJIIHIPHYHOTO, 2
chepuuHoro koHaeHcatopiB. EnekTpoemHicTh 3emiti. €MHICTP CHUCTEMH KOHICHCATOPIB.
Enepris cucrtemu enexkTpudHUX 3apsiaiB. EHepris 3apsypkeHoro npoBigHuka. EHepris, sika
HAKOMUYEHA y KOHJEHCATOPi, il 00'eMHa TyCTHHA.

13 Tema 2. 2

3.2. 3aKOHM MOCTIHHOTO CTPYyMY
Enextpuunuii ctpyM ta foro xapakrtepuctuku. Cuna ta ryctuna crpymy. E.P.C. [Ixepena
crpymy. [lagiHHS HanpyTH Ta eNeKTPOpyIIiiHA CHJIA.
3akonu Oma. EnexkTporpoBiiHICTh, eneKTpuuHui omip. 3akoH Jxoyns-JleHna.

14 | 3akonu Kipxroda. Buxopucranns 3akoHiB Kipxroda mns po3paxyHKy eNeKTpHYHHX 2
kin.3akonu Oma Ta [[xoyns-Jlenna y nudepeniianbHiii Gopmi.

15 | Enextpuunwii cTpyM B enekrpoditax. 3akonu Dapazes. Po3psau B razax. CTpyM y BakyyMmi. 2
JlammoBi fion Ta TPioz.

3a 1 cemecTp - 30 roauH JeKUiliHUX
2 cemecTp-30 roauH JeKIiiHUX

Ne Kinbk

3/m Hazpa temu 1CTh
TOJIMH
moayab 4. E]IEKTPOMAT'HETU3M

1 Tema 1. 2
4.1. MarniTHe none
MarepiaJibHICTh Mar"iTHOro moisi. Jlis MarHiTHOrO MOJIS Ha MPOBIJHMK 13 CTPYMOM. 3aKOH
Awmnepa. MarsiTHa iHayKiisi. MarHiTHi cusoBi JiiHii.

2 | 3akon bio — Caapa - Jlamaca Ta Horo 3acTocyBaHHs 10 pO3PaxyHKY MarHiTHUX IIOJB 2
MPSIMOJIIHIHOTO Ta KIJbIEBOro cTpyMiB. HampykeHicTb Mar"iTHoro nojs.Pyx 3apsiikeHux
YaCTUHOK y Mar"iTHomy noui. Cuna Jlopenna. Epext Xouna.

3 Tema 2. 2
4.2. EnexTpoMartiTHa iHIyKIlis
Camoinnykiiss Ta B3aeMOIHIyKIlisl. OCHOBHMI 3aKOH €JIEKTPOMArHiTHOI 1HAYKIli. 3aKkoH
®apanes, npasuio Jlenmna. ExekTpoHHU MeXaHi3M eNeKTPOMarHiTHOI iHAyKIii. MarHiTHui
noTiK. IHaAyKTUBHICT. EHEprisi MarHiTHOro noJsi, 06'eMHa I'yCTHHA €HEprii.

4 Tema 3. 2
4.3. EnexTpoMarHiTHi KOJMBaHHS 1 XBUIII
KonuBanHs B enekTpuyHoMy KoOHTypi. JludepeHuianbHe Ta KiHeMaTHM4YHE PpIBHSHHSA
KonuBaHb. [lapameTpu konmBaHb. BinbHI konuBaHHS. [lomaBaHHS KONHMBaHb. 3aracarodi
KOJIMBaHHS. 3MylleHi KonuBaHHS. Pe3oHaHc. ABTOKOJMBaHHA. BiIKpUTHH eNeKTpUYHUIN
KOHTYyp. BiOparop. PiBHsHHa MakcBemna. [HterpansHi Ta nudepeHumianbHl GopMu 3amucy
piBHsIHP MakcBeIa.

5 | EnexkrpomaruiTHi XBWii, iX xapakTepucTukd. JIOBXMHA XBWII. 3aJOMJICHHSA. BekTop 2
[oiinTinra.llpunnun Iroiirenca. Bropunni xBuii. @poHTaNbHI TMOBEPXHI Ta MPOMEHI.
[IIkana eqekTpoMarHiTHUX XBUJIb. JKepena elneKTpoMarHiTHUX XBujb. Bunume cBitTio.

moayJib 5. OIITUKA
6 Tema 1. 2

5.1. 'eomeTpuyHa onTuka
3akoHu BigOWBaHHsS Ta 3anmomiieHHs cBitia. [loBHe BHyTpimHe BinOuBaHHs. [losicHeHHS




3aKOHIB T€OMETPUYHOI ONTUKH 32 JJOTIOMOTO0 MpuHIumy [ folirenca.

Tewma 2.
5.2. XBUIbOBa ONTHKA
Iarepdepenmiss  xBunb. IHTEepdepeniis cBitina, ii  ocobauBocTi. Mertoa oaepKaHHA
KOTepPEHTHUX JKepen cBiTia. Intepdepenuiiini cxemu. [HTepdepeniis B TOHKUX IITiBKaX.
3acTocyBaHHS sSBUINA iHTEphEPEHITii CBITIA.

Judpaxuis XBuUib, ii HOSCHEHHS 3a AonoMororo npuHnuiy [ toirenca. punmun [roiirenca
- ®penens. Jludpakiiis Big TOYKOBOTO JHKEpesia Ta B mapaleabHuX npoMeHsx. Judpakiiis Ha
OTBOPI, TUCKY, minuHI. Jludpakiiiina pemritka (rpaTka), ii 3acTocyBaHHS.

[Monspwuzanis cBitia. IlonsiitHe mpomene3asomieHHs. 3akoH Maitoca. [lomsipuzartis npu
BiIOMBaHHI Ta 3QJIOMJICHHI CBITJIa Ha TpaHUIl JBOX naienekTpukis. [Ipuzma Hikoms. IlItyana
anizorpomis, edpext Keppa. SIBumie oOepraHHs IUIOMMHM KOJIWBaHb. Jlucmepcis cBitia.
Hopmanena Ta aHopmanpHa aucrepcid. [lornunanus cBitina. 3akon byrepa - Jlambepra.
KoedirienT nornmmHaHHsI.

Tema 3.
5.3. KBantoBa ontuka
Oco0MMBOCTI TEIUIOBOTO BHUIPOMIiHIOBaHHS. Mozens aOCONIOTHO YOPHOTO Tijna. 3aKoH
Kipxroda. Posmoxin eneprii B cmektpi alcomtoTHO dYopHoro Tina. 3akonu Credana-
Bbonbimana i Bina. 'imorte3a [nanka. KBaatr. OnTuvHa mipoMeTpisl.

10

3akoHu 30BHIIIHBOTO ¢oroedekty. PiBusuus Eitnmredina ans doroedexty. IlosicHenns
3aKOHIB (OTOE(EeKTy 3a JONOMOTOI KBAaHTOBUX YSBJIEHb IPO CBITIO. 3acCTOCYBaHHS
doroedexry. [ocmimu JlebeneBa. Tuck citia. KBaHTOBe NOSICHEHHS THCKY CBITJA.
KopiycKysipHO-XBHJIBOBHIA Ayalli3M.

moayJb 6. EJEMEHTHU ®I3UKU ATOMA TA AJAPA

11

Tema 1.
6.1. XBUIH0BI1 BIIaCTUBOCTI YaCTHHOK
I'inore3za ne bpoins. [udpakuist enexktponis, gociiau Jlesicona 1 Jxepmepa. XBUIbOBI
BIIACTHBOCTI €IEKTPOHA, iX 3aCTOCYBaHHS. XBHJIbOBI BIACTHBOCTI YACTUHOK.

12

Tema 2.

6.2. ATom

JIinifyacTi CHEKTPH SIK KJIIOY JJIs po3ragyBaHHs Oy/IOBH aToMa. 3aKOHOMIPHOCTI B CHEKTpi
aromapHoro BojHI0. [lnanerapHa Mojens aroma.

13

IToctynatu bopa. Paniycu craumioHapHux opOitT. EHepreTnuyHMii cHekTp aroma BOJHIO.
[Ipupona crnekrpanbHuX JdiHIN. bararoenekrponHi aromu. ['onoBHe, opOiTajbHE 1 MarHiTHE
kBaHTOBI yucna. CmiH enekrtpoHa. CniHoBe kBaHTOBe uucio. [Tpunnun Ilayni 1 posmozin
€JIEKTPOHIB 3a CTallloHapHUMH cTaHaMU. CIeKTpU aTOMIB 1 MOJIEKYJI.

14

Tema 3.

6.3. CTpyKkTypa aTOMHOTO si]Ipa

Po3mipu Ta ckman sgep. Hykmonu. 3apsimoBe Ta MacoBe uucia. [3oromu. Bsaemonis
HyKJIoHIB. EHepris 3B's3ky. [ledext macu. 3akOH pajioaKTHUBHOTO po3nagy. AKTHBHICTb,
cTaja po3najy, nepioj HaliBpO3May.

15

Htyuna panioakTuBHICTh. [lonminm Baxkux siaep, KoeQili€eHT PO3MHOKEHHS HEUTPOHIB.
Jlanmorosa peakuis. Kputuuna maca. Po3paxyHoK BeTHUMHU €HEprii, 10 BUAUISETbCA MPU
noaut anapa. I[3oromm, ix BukopucraHHs. Peakmii tepmosinepHoro cuHTe3y. EnemenTaphi
yacTUHKH. KBapku.

3a 2 cemecTp - 30 roauH JeKIiHHNX

3a 2 cemecTp — 30 roauH Jgekuiinux. Beboro —30+30=60 rogun JekuiiHuX.




4. Temu 1abopaTopHHMX (IPAKTHYHHUX, CEMIHAPCbKHUX) 3aHATH

No Hazpa tremu KinpkicTb
3/m TOJIUH
1 cemecTp
1 Beryn o maboparopuoro npaktukymy. Teopist oxuOoK. 2
2 BuwmiproBanbai npunaau. KP o Teopii moxubox. 2
3,4 Bukonansst pobit noOpuraiHo 3riiHo rpadiky 110 2 TOA.
5 3naga po0it. KorrponsHa pobota M 1 2
6-8 BukonanHs po0iT moOpuraaHo 3riIHO Tpadiky 110 2 TOJI.
9 3naga pobit. KonrposibHa po6ora M 2 2
10 Betyn o maboparopHoro npaktukymy. EJeKTpo-BUMIpIOBaNIbHI PUJIATH 2
11 Bukonansst po0bit moOpuraHo 3rigHo rpadiky 110 2 ro.
12 BukonanHs po0iT moOpuraaHo 3riJIHO Tpadiky 2
13 BukonanHs po0iT moOpuraaHo 3riJIHO Tpadiky 1o 2 TOJI.
14,15 3naga pobit. KorrponsHa pobora M 3 2
JladopaTopHux pooit — 30 roagun 30
2 cemecTp
1-4 BukonanHs po0iT moOpuraaHo 3riJIHO Tpadiky 1o 2 TOJI.
5 3naga po0bit. KonrposibHa pobota M 4
6-9 Bukonansst pobit moOpuraHo 3rigHo rpadiky 110 2 ro.
10 3naua pobit. KonTponbHa podora M 5 2
11- BuxonanHs poOiT noOpuraaHo 3riiHo rpadiky o 2 rop.
14
15 3maua poOit. KonTpoasHa podora M 6 2
JlabopaTopuux podit — 30 ronun 30
3a 1 ta 2 cemectp — 60 rogun 1adopaToOpHUX

TEMATUKA JJABOPATOPHUX 3AHATH

MOJVIJII:
1. Mexanika
2. MonekymsipHa (i3uka Ta TepMOJUHaMiKa
3. Enextpuka
4. EnexTpoMarueTusm
5. Ontuka
6. EnemenTtu ¢izuku aToma Ta siapa

OpieHTOBHMI nepeJtik JJa0opaToOpHUX PoOdiT

I cemecTp

Moayas 1. Mexanika

1.1 Bu3HaueHHs MPUCKOPEHHS BUTLHOTO MAaIHHS 33 JOMOMOI0I0 MATEMAaTUYHOIO MAasiITHHUKA.

1.2 BuBueHHs 3aKOHIB 00€pTAIBHOTO PyXY 3a J0noMororo MastHuka ObepoOeka.

1.3 Bu3zHaueHHsI MOMEHTY 1HEpIii TiJIa METOJJOM KPYTHJIbHUX KOJMBaHb.

1.4 TlepeBipka OCHOBHOTO PIBHSIHHS TMHAMIKH 00€pTaJIbHOTO PyXy 3a JOMOMOTOI0 MasiTHUKa MakcBea.

1.6. Buznauenunsa moayns FOnra.

1.10. BusHaueHHsI PUCKOPEHHSI BUTBHOTO MAIIHHS 32 IOTIOMOTO0I0 000POTHOTO MasiTHUKA

1.11. BuzHadeHHs MpUCKOPEHHS BUIBHOTO MAIIHHS 3 KPUBOI 3aJIEKHOCTI TIEPi10y KOJWBaHb (i3HIHOTO
MasiTHUKA BiJl TIOJIO’KEHHS TOYKH MiABICY.

Mopnyasb 2. OcHOBH MOJIEKYJISIPHOI (Pi3UKH | TEpMOANHAMIKH.



2.1. BusHayeHHs Koe]ilieHTY JiHIHHOTO PO3IIMPEHHS TBEPIUX TiJl.

2.2. BusHaueHHs BifHOMIeHHS nuToMux Tertoemuocteit Cp/Cyv MeTomom Kiiemana-Jlezopma.
2.3. BusnauyeHnHs KoediieHTy BHYTPIIHBOTO TepTs 32 CTOKCOM.

2.4. Bu3naueHHs Koe(DilieHTY TeIJIOMPOBITHOCTI TBEPAUX TiJl.

2.5. BusHaueHHs 3MiHU €HTPOMii MY IJIABJICHH] 0JI0Ba.
Monayasb 3. EjnekTpuka

3.1. ocnimkeHHs eIeKTPOCTaTUIHOTO MOJIS.
3.2. Bu3HavyeHHS OMIYHOT'O OIIOPY METOJIOM MiCTKa YITCTOHA.
3.3. JochimKeHHs TeMIIepaTypHOT 3AIeKHOCTI OTIOPY METaIy.

3.4. BuzHaueHHs €.p.C. TaJIbBAaHIYHOTO €JIEMEHTA METOJOM KOMITEHCAITii.

Mopnyas 4. EnekTpomarseTusm
4.1. BuBueHHsI MarHiTHOI'O MOJIsl TOHKOI KOTYIIIKH.

4.2. BusHayeHHS TOPU30HTAIBHOI CKJIaJOBOT HAIIPYKEHOCTI MAarHiTHOTO MOJIs 3eMJli 32 JOTTOMOTOI0
TaHT€HC-TaJIbBaHOMETPA.

4.3. BuMiproBaHHsI IMPKYJISILIi HAPY>KEHOCTI MarHiTHOTO TOJISI COJICHOIA.

4.4. BuzHayeHHs] MarHiTHOI 1HIYKIT IOJISL CONIEHOi1a OaTICTUYHUM METOIOM.

4.5 Bu3HaueHHS MUTOMOTO 3apsAy €JIeKTpOHA METOJOM MarHeTpoHa.

4.6 BuzHaueHHsI TOrapupMIdHOTO JEKPEMEHTY 3aracaHHs KOJIMBaHb (i3UYHOTO MasTHUKA.

4.7. BuBYEHHS €IIEKTPOHHOTO ocuujorpada Ta IOCTIPKEHHS 3 WOTr0 JOMOMOIOI CKJIAJaHHS B3a€EMHO-
NEPICHIUKYJISIPHUX KOJIMBAHb.

II cemecTp

Moayas 5. OnTuka

5.1. BuzHadeHHs JOBXKHMHU XBUJI1 CBITJIA 33 JOOMOT010 Kilelb HptoToHa.

5.2. BuzHaueHHsI TOBXXMHHU XBUJII CBITJIA 3a 1I0OMOT 00 Oinpusmu dpenens.

5.3. Bu3HaueHHs JOBKHMHU XBUJI1 CBITJIA 32 JOOMOTOI0 TU(PAKIIHHOT IpaTKH.

5.4. TIlepeBipka 3akoHy Maitoca.

5.5. Bu3Ha4eHHs KOHLIEHTpAIil ONTHYHO-aKTUBHUX PEYOBUH MOJISPUMETPOM.

5.6. Buznauenns cranoi Credana-bonbimana ta cranoi [Inanka 3a 701OMOror0 ONTHYHOTO HMIpOMETpa.
5.7. AocnipkeHHs 3aJ1eXKHOCT] (OTOCTPYMY HACHUEHHS BiJl IHTEHCUBHOCTI CBITJIA.

5.8. Buznauenns cranoi [lnanka meronom Jlykipchkoro.

Mopayb 6. EneMeHTH KBAHTOBOI MeXaHiKH, (Pi3UKH aToOMa Ta sApa

6.1. BuB4eHHs CIIEKTpiB BUIIPOMIHIOBAHHS T'a3iB.

6.2. BuB4eHHSI ONTHYHOTO KBAHTOBOTO F€HEpaTopa.

6.3. BuB4YeHHs 3aJ€KHOCTI ONOPY HaMiBIPOBIIHUKIB BiJ] TEMIEPATYpH 1 BU3HAYEHHS €Heprii akTHBaIlii.
6.4. BuzHaueHHs KOHLEHTpaLii 1 pyXJIMBOCTI HOCIiB CTpyMY B HaIliBIIPOBIAHUKAX.

6.5. JlocnipkeHHs HalliBIPOBIIHUKOBOTO TPIOAY.

7.1. BuzHaueHHsI aKTUBHOCT] PalOHYKIII Y.

7.2. BuzHaueHHs Koe(]ilieHTY MOTJIMHAHHS Y — IPOMEHIB.

7.3. BuznaueHHs nepioly HalliBpo3naay paaioaKTUBHOTO 130TOIY

Temu NPAKTUHIHHX 3aHATH
30 roqun y 1 cemectpi

Ne Hazpa temu Kinbk
3/m iCTh
TOJIMH
1 | Moayan 1. Tema 1. 2
1.1. KinemaTHKa Ta IMHAMIKA MOCTYNAJbHOI0 PyXy
[Tapamerpu  pyxy  (pamiyc-BEeKTOp, TEPEeMILEHHs, MIBHJKICTh, TNPUCKOPECHHS).




[TpsamoniniitHMiA 1 KpUBOMiHIMHUE pyX. Tpaekropis. KiHemaTnka mocTynaasHOTO pyxy.
Junamika noctynaiabHOTO pyXy. Cmia, maca. 3akoH 30epexeHHs KiIbKOCTI pyxy. Pobora,
€HEepris, HOTY>KHICTh. 3aKOH 30€peKeHHsI eHeprii.

2 | Tema 2.
1.2. KinemaTuka Ta AnHaMiKka 00epTaJIbHOI0 pyxXy
[Tapamerpu pyxy. Kinematuka oOeprambHOrO pyxy. MomeHT cuid. MoOMEHT iHepiii.
MowmeHT iHepuii mMarepiagbHOi TOUkH Ta TBephoro tinma. Teopema Illteiinepa. MomeHT
1HepIii qucKa, MUITHIPA, CTEP>KHS BITHOCHO Pi3HUX OCEH.

3 | Teopema lllteitnepa. MoMeHT iHepIIii TUCKa, HMITIHIPA, CTEPXKHS BIIHOCHO Pi3HUX OCEH.
PobGota, eHepris, MOTYXHICTb MpU OOepTaTbHOMY pycCi. 3aKOH 30epeKCHHS MOMEHTY
KUTBKOCTI PyXY.

4 | Tema 3.
1.3. KinemaTuka Ta AMHaAMiKa KOJIMBAJIbHOIO PYXY
Masthauku. Ilapamerpu konuBaHb. BinbHi konuBanHs. IIBUAKICTH, NPUCKOPEHHS Ta
€HEeprist KOJIMBAIBHOTO PyXY.
Bumymieni konuBanHs. Pezonanc.
XBuii, MexaHi3M ix yrBopeHHs. PiBHsHHS xBwimi. JloBkumHa XBWIi. 3BYK, HOro
XapaKTEPUCTHUKH.

5 | Temad4.
1.4. Cuiin.
Cuna TspKiHHS. 3aKOH BCECBITHBOTO TSDKIHHSL.
Cunu npy>xHocTi. 3akoH ['yka B 1Box popmax 3anucy. Moayns FOnra. Jlepopmarii
peaIbHUX TIJI.
Cuna tepts. Buau tepts. KoedinieHT TepTs. 3aieXHICTh CHIIM TEPTS BijA MBUIKOCTI PyXy
Ta 1HMX ¢akropis. BuyTpimHe TepTs. 3akoH HproTOHA /U1 BHYTPILIHBOTO TEPTSL.

6 Mopayas 2. Tema 1.
2.1. MoJsieKky1sIpHO-KiHETUYHA Teopis i1ealbHUX ra3iB

OcCHOBHE piBHSHHS MOJIEKYJIIPHO-KIHETUYHOI TeOpii i/]ealbHUX Ta3iB.

MounekynsipHO-KIHETHYHA 1HTepIipeTalis Temneparypu. CepeaHs KiHeTHUHA €Hepris
MOJIEKYJIH. 3aKOH PIBHOMIPHOTO PO3IOJILTY €HEprii 3a CTYNEeHSIMHU BiIIbHOCTI.

7 | 3akoH MakcBena mpo po3MoiT MOJeKy I ra3y 3a mBuakocTssMu. Jocmin tepua. Po3momin
bonbimana. bapomerpuuna dhopmyna.

8 | Tema 2.
2.2. SIBuia nepeHocy
CepenHe 4yMciIoO 3ITKHEHb 1 CEpeAHs JOBXKMHA BIUIBHOTO mpoOiry mosekyni.l'pamieHT
¢13uunoi  BemmumHu.  Judysig, 3akon  ®ika.  BHyTpimHe  TepTd,  3aKOH
Herorona. TermonpoBifHicT. 3akoH Pyp'e. 3aragbHa XapaKTepUCTHKA SBUII IEPEHOCY .

9 | Tema 3.
2.3. OCHOBH TepMOJAMHAMIKH
Pobota razy npu 3miHi 06’eMy. BHyTpimiHs eHeprisa TepMoauHamivyHoi cucteMu. [lepmmit
3aKOH T€PMOJAMHAMIKHU, HOT0 3aCTOCYBaHHS JI0 PI3HUX 130IpOIECciB y razax. TerioeMHoCTi
ineanpHOrOo razy Cp 1 Cv. PoGota razy B pi3HUX i13omporiecax. AiabaTHYHHUI MpOIIeC.
PiBusnHs IlyacoHa.

10 | HampaBnenictp mporeciB mnpupoau. Jlpyruid 3akoH TepMOIWHAMIKHA. 3BOPOTHIH 1
He3BopoTHil npouecu. Lukn Kapno. KK nukiny Kapno. Extponis Ta ii ¢i3uunuii 3micT.
[TpuHIIMT 3pOCTaHHS €HTPOITIi.

11 | Moayas 3. Tema 1.

3.1. EjqekTpocTaT4yHe moJjie Ta iioro XapakTepucTUKHA

3akon Kynona. Enextpuune mone. HampykeHicTh enexTpuyHoro mnosns. HampyskeHicTb
MoJIsl TOYKOBOTO 3apsiay. IlpuHiun cymepno3uiii enekTpuyHux moiiB. PoGorta B
eJIeKTpocTaTnYHOMY ToJi. [ToTeHialn, pi3HUI MOTEHIIATIB.




12 | Enextpoemuicte mnpoBigHuka. Konaencatopu. €MHICTH IUIOCKOTO, LWJIIHAPUYHOTO, 2
cepuyHoro KoHaeHcaTopis. EnekrpoemMHicTs 3eMiti. EMHICTh CUCTEMU KOHJIEHCATOPIB.

Enepria cucremu enekTpuuHuX 3apsaiB. EHepris 3apspkeHoro mpoBigauka. Exepris, sika
HaKOIMMYCHAa y KOHAEHCATOpi, 11 00'eMHA I'yCTHHA.

13 | Tema 2. 2
3.2. 3aKOHM NMOCTIHHOIO CTPYMY
Enextpuunuii ctpym Ta ioro xapakrepuctuku. Cuiia ta ryctua ctpymy. E.P.C. JIxepena
cTpyMy. [lagiHHA Hanpyry Ta eNeKTpopylliiHa cuia.
3akonu Oma. EnekTponpoBigHicTh, enekTpuyauii omip. 3akon Jxoyinsa-JleHna.

14 | 3akonu Kipxroda. Bukxopucranus 3akoniB Kipxroda mas po3paxyHKy eJIEKTPHYHHUX 2
kis.3akonn Oma ta Jxkoyns-Jlenna y nudepermianbHii Gopmi.

15 | Enexktpuunuii ctpym B enektponitax. 3akoHu Papazges. Po3psamu B razax. Crtpym y 2
BakyyMi. JlammoBi giox ta Tpion.

Bceboro y 1 cemectpi 30
TOAMH
30 rogun y 2 cemectpi
Ne Hazpa tremu Kinpk
3/m 1CTh
TOAMH

1 Monayas 4. Tema 1. 2
4.1. MaruiTHe noJse
Jliss MarHiTHOro MOJs Ha MPOBITHHUK 13 CTpyMOM. 3akoH Amrmepa. MarHiTHa iHIyKIis.
MarsiTHi CHJIOBI JIiHII.

2 | 3akoH bio — Casapa - Jlamnaca Ta #oro 3acTocyBaHHs 10 pO3paxyHKY MarHiTHHX IIOJIiB 2
OpSIMOJIHIAHOTO Ta KUIbIEBOro cTpyMiB. HampyxkeHicTb Mar"iTHoro mods. Pyx
3aps/KEHUX YaCTMHOK Y MarHiTHoMy nofii. Cuna Jlopenna. Edext Xoma.

3 | Tema 2. 2
4.2. EnekTpoMardiTHa iHayKuis
OcHoBHMI 3aKkOH enekTpoMarHiTHOi 1HAykuii. 3akon apaned, npaBuno JleHua.
CaMOiHAYKIIis Ta B3a€EMOIHIYKIIis.

EnexkTpoHHMII MexaHI3M €JIeKTpPOMArHiTHOi 1HAYKIii. MarHiTHUI NOTIK. [HIYKTUBHICTB.
Enepris maruiTHOTro 1oJst, 00'eMHa I'yCTHHA €HEeprii.

4 | Tema 3. 2
4.3. EleKTpOMArHiTHI KOJMBaHHS i XBUJIi
KonuBanus B enekTpuyHoMmy KoHTypi. JludepeHuianbHe Ta KiHEMaTH4HE piBHSHHS
konuBaHb. [lapamerpu KonmBaHb. BinbHI KonuBaHHs. JloaBaHHS KOJWBAHb.

5 | 3aracaroui KonMBaHHS. 3MyIIeHI KoJMUBaHHS. Pe3oHaHc. ABTokonuBaHHS. Binkpuruit 2
eJIeKTpUYHUM KOHTYp. BibGparop.

EnextpomarHiTHi XBuii, iX xapakrepuctuku. Jlomxuna xsuii. [llkana enexTpomMarHiTHUX
XBHJIb.

6 | Moayan 5. Tema 1. 2
5.1. 'eomeTpryHa onTHKA
3akoHU BiAOWMBaHHS Ta 3ajJoMJeHHs cBiTia. [loBHe BHyTpimHe BinOuBaHHS. IlosicHeHHs
3aKOHIB T€OMETPUYHOI ONTHKH 3a IONIOMOI 00 puHImMy ['rolirexca.

7 | Tema 2. 2

5.2. XBH/1bOBA ONITHKA

Inrepdepenuis xBuib. I[HTEepdepentis cBiTia, i ocobmuBocti. Meton opepskaHHS
KOTEPEHTHHUX JDKepeln cBiTia. [aTtepdepenitiiini cxemu. [HTepdepeHiiiss B TOHKUX TUTIBKaX.
3acTocyBaHHSA ABUIIA iHTepEPEHIIiT CBITIA.




8 | Hudpakuis xBuib, 1i MOsSCHEHHS 3a gonoMororo npuHuumy [roirenca. punnun Noiirenca 2
- ®penens. Judpaxuis Bil TOYKOBOTO HKEpesia Ta B MapalielbHUX IpoMeHsx. JAudpakiis
Ha OTBODI, TUCKY, immHI. J{udpakmiitaa pemitka (rpaTka), ii 3acToCcyBaHHS.

9 | Ionsapuzaris ceitia. [loasiitHe nmpomeHe3zamomieHHs. 3akoH Mautoca. Tlonspuzaris npu 2
BiIOMBaHHI Ta 3aJIOMJICHHI CBITJIa HA TPAHUII IBOX JIEICKTPHUKIB.

Hucnepcis citna. HopmanbHa Ta anopmanibHa aucnepcis. [lornmunanng cBitina. 3akoH
Byrepa - Jlambepra. KoedinieHT nmornuuanHs.

10 | Tema 3. 2
5.3. KBaHTOBa ONITHKA
3aKOHHU TEIJIOBOTO BUIPOMiHIOBaHHSA. Po3monin eHeprii B crekTpi abCONIIOTHO YOPHOTO
tima. 3akonn Credana-bonpniMana 1 Bina. I'imoreza Ilmanka. Ksantu. Onrtuuna
mipomerpisi.

11 | 3akonu 30BHIimHBOrO (Goroedexty. PiBHsHHS Eitnmrelina mis ¢oroedexty. [losicHeHHS 2
3aKoHIB (poTOedeKTy 3a TOMOMOro KBAaHTOBHX VYSBJIEHb IPO CBITJIO. 3acCTOCYBaHHS
doroedexry. Tuck cBitna. KsaHTtoBe moscHeHHs THCKY cBitna. KopmyckymspHo-
XBUJIBOBHH JYaJIi3M.

12 | Moayasb 6. Tema 1. 2
6.1. XBHJIbOBI BJIACTMBOCTI YACTHUHOK

Iinore3a ne bpoiinsa. dudpakiis enekTpoHiB. XBHUIbOBI BIACTUBOCTI €JIEKTPOHA.
XBHJIbOBI BIIACTUBOCTI YaCTUHOK.

13 | Tema 2. 2
6.2. ATom
3aKOHOMIPHOCTI B CIIEKTPi aTOMapHOro BoAHI0. [lnanerapHa Mosiens aToma.

[Tocrynatu bopa. Paniycu cramioHapuux opOiT. EHepreTmuHuili cnekTp aroma BOJHIO.
[Mpuniun Ilayni 1 po3noOAiT €NEeKTPOHIB 3a CTaliOHApHUMU cTaHaMu. CHIEKTpH aTOMIB 1
MOJIEKYJI.

14 | Tema 3. 2
6.3. CTpyKTypa aTOMHOIO siipa
Posmipu Tta cxiag saep. Hykmonu. 3apsgoBe Ta macoBe uMcia. [3otomu. B3aemonis
HykioHIB. Enepria 3B'a3ky. Jledexkt macu.3akoH paaioakTHBHOIO po3naay. AKTHBHICTb,
cTajia po3najy, nepioj HaliBpo3May.

15 | Ioxmin Baxkux saep, KOePIiEHT pO3MHOKEHHS HeHTpoHiB. JlaHItoroBa peakiis. 2
Kputrnuna maca.

[3oronu, ix BukopucTaHHsA. Peakuii TepMmosiiepHOro cuHresy. EnemMeHTapHI YacTHHKH.
KBapku.
Bceboro y 2 cemectpi 30
5. Temu camocTiiiHOi podoTH
No Kinbk
3/m Hazpa temu iCTh
TOIVH
I cemecTp

1 | CamocrTiiiHa TATOTOBKA CTYJEHTIB JI0 JIAOOPATOPHUX 1 MPAKTHYHUX 3aHIATh Ha TPOTS31 15
ceMecTpy

2 1.1. 3Hax0mKEeHHS MIBUAKOCTI Ta MPUCKOPEHHS 3a 3aJlaHUM PIBHSIHHIM PyXy Ta moOyoBa 2
rpadikiB 3anexHocredt X(1), vx(t) Ta ax(t).

3 | 1.2. Anayiorii Mix IOCTyaJbHUM Ta 00€PTATHHUM PYXOM. 1

4 | 1.3. Maremaruynuii, Qi3u4HUi Ta NPYKUHHUN MasTHUKH: TEpioJl Ta 4YacTOTa KOJIMBaHb, 1




JudepeHItiagbHe PiBHIHHS FAPMOHIYHUX KOJIHMBAHb.

5 1.4. TTpy>xH1 BIacCTUBOCTI TBepAUX T, JliarpaMu po3Tsry. 1

6 | 2.1. Posnoxinun MakcBena ta bonpiimMana. OO4YHCIeHHS BUIKOCTI MOJICKYJIN TIPH 3aaHil 2
TEeMITepaTypi.

7 | 2.2. Tunu TemmooOMiny. 1

8 | 2.3. PoGora ra3y B i3omporiecax. 3HaX0KEHHsI poOOTH ra3y Ta KoedilieHTa KOPUCHOT IS 2
3aJJaHOTO IHMKITY.

9 | 3.1. Bo0paxkeHHs CHJIOBHUX Ta EKBIMOTEHLIATBHUX JIIHIA HABKOJIO 00 €KTIB 3aaHOi GpopMH, 2
PO3paxyHOK HANpy>KEHOCTI Ha BiJCTaHi Biji 3aps/HKEHOTrO Tijia.

10 | 3.2. 3acrocyBanHs 3akoHiB Oma B audepeHmianbHiil Ta iHTerpanbHiil (opma. [IpaBuna 3
Kipxroda.

Bceboro camocrtiiinoi podoru y I cemectpi: 30 rox.
II cemecTp

1 | CamocrTiifHa TATOTOBKA CTYJEHTIB 10 Ja0OPaTOpPHUX 1 TPAKTUYHUX 3aHATH HA mpoTs3i | 15
ceMecTpy

2 4.1. Po3paxyHOK iHAYKIli MarHiTHOTO TOJS B TOYIll HAa BiJCTaHI BiJ MPOBIAHHMKA 3i 2
CTPYMOM.

3 | 4.2. ObuncneHHs poOOTH U PAMKH 31 CTPYMOM, siKa 00€pPTA€THCsI B MATHITHOMY TIOJIL. 2

4 | 4.3. KonuBanus B LC-koHTYpi: 3aKOHU 3MiHH 3apsy, CTPyMy Ta HaIllpyrH, 9acToTa Ta 1
nepioj KOJIMBaHb.

5 | 5.1. TlobynoBa 300pakeHb B 30HMpaibHId Ta PO3CIIOBAIBHIN JiH3aX. XiJ MPOMEHIB Y 1
MIKPOCKOITI.

6 | 5.2. Inrepdepenuiiini cxemu. [HTepdepeHirisi B TOHKHUX IUTiBKaX. 2

7 | 5.3. BHyTpimHiii, 30BHILIHINA Ta BeHTUIbHUN (oToedekT. UepBoHa Mexa (oToedexTy s 2
METaJliB.

8 | 6.1. udpaxiis eqeKTpOoHiB, 1110 MPOUIIUIN IPUCKOPIOIOYY PI3HHUII0 NOTEHIIaTiB. XBHIIA 1€ 1
Bpoiins 511 MakpOCKOMIYHUX T1JI.

9 6.2. CiexTpu BUIIPOMiHIOBaHHS Ta MOTJIMHAHHSI CBITIIa BOJIHEBOMOIIOHIUMH 10HAMH. 2

10 | 6.3. AnepHi peakuii. EmeMeHTapHi YaCTHHKH Ta iX KiIacu(iKaIlis. 2

Ycboro camoctiiinoi poooru y Il cemectpi: 30 ros.

Ycboro camocriiinoi podoru y 1 i II cemecrpax: 30+30=60 rox.

6. Metoau Ta 3ac00H AiarHOCTHKH Pe3y/abTATIB HABYAHHA:

3ainik B 1 Ta ek3aMeH B 2 CeMeCTpax;

ycHe a00 MUCbMOBE OMUTYBaHHS;

MOJTyJIbHE TECTYBaHHS;

pedeparn, ece;

3aXUCT Ja00OpPaTOPHUX Ta MPAKTUYHUX POOIT;
IpEe3eHTAIlil Ta BUCTYITH Ha HAYKOBUX 3aX0Jax.

7. MeToau HAaBYAHHA .

CIIOBECHHUN MeTOJI (JICKITis);

NpaKTUYHUN MeTo]1 (J1TabOpaTOpHI 3aHATTA);

poboTa 3 HaBYAJILHO-METOUYHOIO JITEpaTypor0 (KOHCIIEKTYBAHHS);
caMOCTIifHa poOoTa (BUKOHAHHS 3aBJaHb).




8. OuiHoBaHHs pe3yJIbTATiB HABYAHHS.
OriHIOBaHHS 3HAHb 3J00yBavya BHINOi OCBITH BimOyBaeThcs 3a 100-0ampHOIO MMIKAIOK 1

MEPEBOINTHCS B HAIIOHATBHY OIIIHKY 3TiIHO YMHHOTO «Il0JT0KeHHS MPO €K3aMEHM Ta 3aTiKh
y HYBill Ykpaiam»

8.1 Po3moaij 0aJ1iB 32 BUIaMH HABYAJIBLHOI TiTJIHLHOCTI

Bua HaBYaJILHOI AiJILHOCTI Pe3ynbTaTn HABYAHHSA OninoBanHsa
Monyns 1. Mexanika.
Jlabopatopue 3anstrs 1. Berynm 1o )
7abopaTOpHOTO  TpakTUKymy. Teopis
noxn0oK. BuMiproBaibHi pUIIaIu.
Camocriiina po6ora 1 B ciiucky CP 5
[Ipaktuune 3ansarTs 1. Bapiantu 3agau 3amgadi o BapiaHTy 5)
JUIs BUKOHAHHS JIOMAIlIHIX 3aB/IaHb
JlaGopatopue 3ausarts 2. JlaGoparopHa KP mo Teopii moxubox. )
pob6ora 1. BusHaueHHS MNPUCKOPEHHS 3BIT o 1abopaTopHiit poOOTi
BUIBHOTO  TAIHHA 33  JIOTIOMOTOIO
MaTeMaTHYHOI'0 MasiTHUKA
Camocriiina po6ora 2 B criucky CP 5
[IpakTuuHe 3aHATTS 2 3anayi mo BapiaHty 5
JlaboparopHe 3aHaTTA 3. BukoHaHHA 3BIT 10 J1abopaTopHii poOOTI 5)
nabopaTopHoi poOoTH 1o rpadiky
[IpakTrune 3aHsATTS 3. 3amadi 1o BapiaHTy 5)
JlaboparopHe 3auaTTs 4. BukoHanHs 3BIT 10 J1abopaTopHii poOOTI 5)
nabopaTopHoi poOoTH 1o rpadiky
CamocriitHa po6ora 3 B ciiucky CP 5
[TpakTiuHe 3aHATTS 4. 3agadi O BapiaHTy 5
JlaboparopHe 3aHATTA 5. BukoHaHHs 3BIT 10 J1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH MO rpadiky
[IpakTuune 3aHATTS 5 3amadi 1Mo BapiaHTy. 5+25=30
MopayJ/ibHa KOHTPOJIbHA podoTa 1.
Beboro 3a moayJem 1 100
Moayas 2
Jlaboparopue 3ansrrs 1. BukoHaHHs 3BIT 10 J1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTu 1o rpadiky
CamocriitHa po0oTa 4 B criucky CP 5)
[Ipaktrune 3aHsTTs 1. 3a;adi 1o BapiaHTy 5
JlaGopatopHe 3aHATTS 2. . BuxoHaHHs 3BiT 1o 1ab0paTOpHii poOOTI 5
nabopaTtopHoi poboTH o rpadiky
[IpakTnune 3aHsTTA 2 3amadi o BapiaHTy 5
JlaboparopHe 3auaTTa 3. BukoHaHHs 3BIT 10 1abopaTopHiit poOOTI 5)
nabopaTopHoi poOoTH 1o rpadiky
CawmocriitHa po6ora 5 B criucky CP 5
[IpakTuune 3aHaTTA 3. 3angadi o BapiaHTy 5)
JlaGopatopHe 3aHATTS 4. BukoHaHHS 3BiT 1o 1abopaTopHii podoTi 5)
n1abopaTopHOi PoOOTH 1O TpadiKy
Camocriitna po6ora 6 B ciiucky CP 5)
[IpakTuune 3aHTTS 4. 3amadi 1o BapiaHTy 5
JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 1o 1abopaTopHii poOOTi 5)




nabopaTtopHoi poOoTH 1o rpadixky

[IpakTuune 3aHATTA 5 3anmaygi mo BapiaHTy. 5+25=30
MoayJibHa KOHTPOJIbHA podoTa 2.

Bceboro 3a Mmoayiem 2 100
Monayas 3

JlaGopaTopue 3anarts 1. BukoHaHHs 3BIT 110 JIaOOpaTOPHii poOOTI 5

nabopaTtopHoi podoTu o rpadiky

Camocriitna po6ora 7 B criucky CP 5

[IpakTuune 3aHgTTs 1. 3anmayi mo BapiaHTy 5

JlaGopaTopHe 3aHsATTA 2. . BukoHaHHS 3BIT 110 JIaOOpaTOPHii poOOTI 5

nabopaTtopHoi podoTu o rpadiky

CamocriiiHa po6ora 8 B ciiucky CP 5

[IpakTrune 3aHATTS 2 3anmadi mo BapiaHty )

JlaGopatopHe 3aHsATTS 3. BukoHaHHS 3BiT 1o abopaTopHii podoTi 5)

nabopaTopHOi POOOTH 1O Tpadiky

Camocriitna po6ora 9 B criucky CP 5

[Ipaktuune 3aHsATTSA 3. 3anayi mo BapiaHty 5

JlaboparopHe 3auaTTa 4. BukoHanHs 3BiT 1o 1abopaTopHii podOTi 5)

nabopaTopHOi PoOOTH 1O Tpadiky

Camocriiina po6ora 10 B criucky CP 5

[Ipaktuune 3aHATTSA 4. 3anayi mo BapiaHty 5

JlaboparopHe 3aHATTA 5. BukoHanus 3BIT o 1abopaTopHiit poOOTI 5

nabopaTtopHoi poboTH Ho rpadiky

[IpakTnyne 3aHaTTA 5 3ajaui 1O BapiaHTYy. 5+30=35
MoayJ/ibHa KOHTPOJIbHA podoTa 3.

Bcnoro 3a moayJiem 3 100

Hagpuanbna poGora (M1 + M2+M3)/3*0,7 <70

3aaik B 1 cemectpi 30

Bceboro 3a kype

(HaBuyauabHa pobota + 3aiik) < 100

2 cemecTp

Mopnyas 4
Beryn no npaktukymy M4, M5, M6 3BIT 10 J1abopaTopHiit poOOTI 5)
Buxonanus naGopaTtopHoi poGoTH 1O
rpadiky
Camocriitna po6ora 1 B ciiucky CP 5
[Ipaktuune 3anstra 1. Bapiantu 3agau 3anadyi o BapiaHty 5)
JUIsl BUKOHAHHS IOMAIlIHiX 3aBJaHb
JlaGopaTopue 3anarts 2. BukoHaHHs KP 1o teopii moxuOox. 5
1abopaTopHoi poOOTH MO TpadiKyro 3BiT Mo 1abopaTopHiit pobOTi
[IpakTuune 3aHsTTA 2 5)
JlaGopatopHe 3aHATTS 3. BukoHaHHA 3BiT 1o 1abopaToOpHii poOOTI 5
nabopaTtopHoi poboTu no rpadiky
Camocriiina po6ora 2 B ciiucky CP 5)
[IpakTrune 3aHATTS 3. 3amadi 1o BapiaHTy 5
JlaGopatopHe 3aHATTS 4. BukoHaHHS 3BiT 1o 1abopaTopHii podoTi 5)
n1abopaTopHOi PoOOTH 1O TpadiKy
CamocriitHa po6ora 3 B ciiucky CP 5)
[IpakTnune 3aHATTA 4. 3amaui o BapiaHTy 5)
JlaGopaTtopHe 3aHsATTS 5. BukoHaHHs 3BIT 110 JIaOOpaTOpHiit poOOTI 5




nabopaTtopHoi poOoTH 1o rpadixky

[IpakTuyne 3aHATTS 5 3anmaygi mo BapiaHTy. 5+35=40
MoayJibHa KOHTPOJIbHA podoTa 4.
Bceboro 3a moay.aem 4 100
Moayas 5
Bukonanus nabopaTopHOi poOOTH IO 3BIT 110 JIaOOpaTOpHiit poOOTI 5
rpadiky
Camocriitna po6ora 4 B criucky CP 5
[Ipaktuune 3ansatTs 1. Bapiantu 3agau 3amadi o BapiaHTy 5
JUISl BAKOHAHHS JIOMAIIIHIX 3aB/IaHb
JlabopaTopue 3auarts 2. BukoHaHHs KP mo Teopii moxubox. )
nabopatopHoi poboTH Mo rpadikyro 3BiT mo 1a0opaTopHii pobOTi
Camocriitna po6ora 5 B criucky CP 5
[MpakTiuHe 3aHATTS 2 5
JlaGoparopHe 3aHsATTs 3. BukoHaHHA 3BiT 1o 1abopaTopHii podOTi 5
nabopaTopHOi POOOTH 1O TpadiKy
Camocriitna po6ora 6 B criucky CP 5
[Ipaktuune 3aHATTSA 3. 3anayi mo BapiaHty 5
JlaboparopHe 3auaTTa 4. Bukonanus 3BIT o 1abopaTopHiit poOOTi 5
n1abopaTtopHoi podoTu 1o rpadixky
Camocriitna po6ora 7 B ciiucky CP 5
[Ipaktuune 3aHsATTS 4. 3anmadi mo BapiaHTy )
JlaGopatopHe 3aHATTs 5. BukoHaHHA 3BiT 10 1a00OpaTOpHii PoOOTI 5
1abopaTtopHoi poboTH o rpadiky
[IpakTnune 3aHaTTA 5 3anaui 1O BapiaHTYy. 5+30=35
MoayJabHa KOHTPOJIbHA podoTa 5.
Bceboro 3a mogyaem S 100
Monyas 6
Buxonanns naGoparopHoi poOOTH 1O 3BIT 10 J1abopaTopHiit poOOTI 5)
rpadiky
CamocriiiHa po6oTa 8 B ciiucky CP 5
[Ipaktuune 3ansatTs 1. Bapiantu 3agau 3anaui o BapiaHTy 5
JUTsl BAMKOHAHHS JIOMAITHIX 3aBJIaHb
Jlaboparopue 3aHATTS 2. BukoHaHHS KP mo Teopii moxuboxk. 5
1abopaToOpHOi POOOTH MO Tpadikyro 3BIT 110 JIaOOpaTOPHii poOOTI
CamocriitHa po6oTa 9 B criucky CP 5)
[IpakTuune 3aHsTTA 2 5)
JlaGopatopHe 3aHATTs 3. BukoHaHHA 3BiT 1o 1abopaTopHii poOOTi 5
nabopaTtopHoi poboTH no rpadiky
CamocriitHa po6ora 10 B ciiucky CP 5
[IpakTrune 3aHATTS 3. 3a;adi 1o BapiaHTy 5
Jlaboparopue 3auatTa 4. BukoHanus 3BIT 10 1abopaTopHiit poOOTI 5)
n1abopaTopHoi poOoTH 1o rpadiky
[IpakTuune 3aHTTS 4. 3amadi 1o BapiaHTy 5
JlaGopatopHe 3aHATTS 5. BukoHaHHA 3BiT 1o 1abopaTopHii podoTi 5)
n1abopaTopHOi PoOOTH 1O TpadiKy
[IpakTuune 3aHATTA 5 3anmayi mo BapiaHTy. 5+35=40
MoayJibHa KOHTPOJIbHA podoTa 6.
Bceboro 3a MmoayJiem 6 100

HapuauabHa po0ora

(M4 + M5+M6)/3 *0,7 <70




Ex3aMen 30 | 30

Bceboro 3a 2 cemecTp (HaB4yaabHa po0oTa + ex3amen) < 100

8.2. IlIkaja ouniHIOBaHHS 3HAHB 3100yBa4a BHIIOI OCBITH

" . . O11iHKa 3a HALlOHAJILHOK CUCTEMOIO
PeliTuHr 37100yBaya BUINOT OCBITH, 0K i
(ex3aMeHHU/3aTIiKN)
90-100 BIZIMIHHO
74-89 no0pe
60-73 3a10B1JIBHO
0-59 HE3a0BIIIBHO

8.3. IloJiTHKA OLiHIOBAHHSA

IosiTuka mono poOOTH, SKI 3MalOTHCS 13 TOPYLICHHSM TEPMiHIB 0€3 TOBaXHHUX IPHYHUH,
JeNJIAHIB Ta OILIHIOIOTHCS HAa HIDKYY OIHKY. [lepeckianants MoaymiB BifOyBa€EThCS 13 JO3BOITY
NepecKJIaIaHHS JIEKTOPA 32 HasIBHOCTI MOBaKHUX MPUYMH (HANPHUKIIAL, JIKAPHIHUI).

IoaiTuka momao CIUCYBaHHS MiJl 4ac KOHTPOJILHUX poOIT Ta ek3aMeHiB 3a0opoHeHi (B T.4. i3
aKkajgeMiqHOI BUKOPUCTaHHSAM MOOITBHUX JeBaiiciB). Pedepard mNOBHHHI MaTH KOpPEKTHI
100pOoYeCcHOCTI TEKCTOBI IOCUJIAHHS HA BUKOPUCTAHY JIITEPaTypy

MouiTuka moo BinBiHyBaHga 3aHATh € OO0OB’A3KOBUM. 3a O6’€KTI/IBI.{I/IX NPUYUH (HaquKnaﬂ,
BiABiY BARHS XBOpO6al MDKHApOJTHE CTa)KYBaHH}I)' HaBYaHHS MO)Ke BiZIOyBaTHUCh 1HAMBITYyalbHO

(B oH-J1aliH (hOpMI 3a MOTOKEHHSIM 13 IeKaHOM (PaKyJIbTETY)

9.HaByaJILHO-MeTOANYHE 320e3MeYeHHS

- CICKTPOHHHUH HaBYAIBHHUHA KypC HABYAJIBHOI TUCIUTLIIHYU (HA HAaBYAJILHOMY MOPTaTi

HYVYBIll Ykpaiuu eLearn - nocunanns)
- https://elearn.nubip.edu.ua/course/view.php?id=265

https://elearn.nubip.edu.ua/course/view.php?id=386

- KOHCIIEKTH JIeKIIi} Ta iX mpe3eHTallii (B eIeKTPOHHOMY BUTJISII);

- TAPYYHUKH, HABUAIBHI TOCIOHUKH, IPAKTUKYMU;

- METOAWYHI MaTepiayid MO0 BUBYCHHS HABYAIBHO! NUCIMIUIIHUA JJIS 31100yBadiB
BUIIOT OCBITH JICHHOI Ta 3a049HOI (pOpM 3100y TTS BUIIO1 OCBITH.

10. PexomenoBaHi qaxepesa inpopmauii

1.®i3uka. Ilinpyynux aisa BUIIMX HaB4YaIbHUX 3akiajiB. B.B. boiiko, f.0. I'yMeHIOK,
ILII. Inbin. PexomennoBano no BujganHs Buenorw pamoro HYBill Ykpainu sk migpyyHuK.
[Tinpyuynuk. Bugasauirso JIIPA-K, 2019. — 548c.

2.®izuka. Iigpyunuk. PexomennoBano 1o BuganHs Buenoro pagoro HYbill Vkpainu
gk mapyuyHuk. B.B. boiiko, I'.1. bynax, f1.0.I'ymentoxk, ILII. Inein K.: Jlipa-K, 2016. — 468c.

3.®i3uka. HaBuyajabHMii MOCIOHMK CaMOCTIIHOI pPOOOTH CTYIEHTIB 1HXEHEPHUX
cnierianpHOCTeN 3akiamiB Bumoi ocBitu / B.B. boiiko, f.0. I'ymenrok, M.B. Mamtora, B.I1.
Yopmiii // K.: BugaBauinrso “Jlipa-K”, 2022. — 644 c.


https://elearn.nubip.edu.ua/course/view.php?id=265
https://elearn.nubip.edu.ua/course/view.php?id=386

4, Tlpaktukym 3 ¢isuku. PexomenmoBano 10 BuaanHs Buenoro pamgoro HVYBIll
VYxpainu (npot.NelO Bixg 26.04.2017p) HaBuanpuuii mociOuuk. B.B.Bboiiko, Binpmauenko
A.IL., ILILLmein, S.0.'ymentok, M.B.Mamora KwuiB. Bugasaunrso HYbBill Vkpainu, 2017.
Kwuis. BunaBaunreo HYBill Ykpainu, 2017. 644 c.

5. boiiko B.B., Binbmauenko A.IL., I'ymentok f.0., 3anoino [.A., Inein [LI1., Mamora
M.B., Yopnuiii B.IJI. ®iBuynuii npakTukyMm. MeToaudyHi BKa3iBKM J10 BUKOHAHHS

Ja00paTOpHUX POOIT B 3MIIIAHOMY Ta JAUCTaHIIHHOMY pexuMi. KuiB: BumgaBHuuunii neHTp
HYBIII Ykpainu, 2022. 340 c.

6.boitko B. B., Insin II. II., I'ymentoxk . O., Yopnii B. II., Mamora M. B.
JlabopaTropHni pobotu 3 ¢izuku: MeToaMUYHi BKA3iBKH JI0 BUKOHAHHS J1a0OpaTOpPHUX
poOit. Y.1. Moxaymi 1,2,3. Kuis : Bunasanunii nuentp HYbBill Vkpainu, 2021. 40 c.

7. boitko B. B., Imein II. II., I'ymentoxk . O., Yopuitt B. II., Mamora M. B.
JlaGopaTopHi po6oTu 3 (i3uKku : MeTOAUYHI BKa3iBKH O BUKOHAHHS JIAOOPATOPHUX POOIT.
Y. II. Moaymi 4,5,6. KuiB : Bugasuuunii nientp HYbBill Ykpainu, 2021. 30 c.

InTepHer - 1xepena

1. Kanan Youtube «kKADEJIPA ®I3UKU HYBIll YKPATHU»

https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg

Hara 3Bepuenns: 10.04.2025.

2. Mexanika. OCHOBHI HOHSTTSL.

URL.: https://www.youtube.com/watch?v=hyEul6F8baw

Hata 3Bepuenns: 10.04.2025

3. Monekynsapna ¢i3uka. [loyatok TepMoaMHAMIKH.

URL.: https://www.youtube.com/watch?v=fo2HE2tu_3I

Hata 3BepHenns: 10.04.2025

4. Enextpocraruka. Enekrpoemuicts. Konaencaropu.

URL.: https://www.youtube.com/watch?v=37E2Gc73HaA

Hata 3BepHenns: 10.04.2025

5. MaruetusMm. OcHoBu. EjlekTpruyHa 1 MarHiTHa B3a€Mo/ii. [HIyKIliss MarHiTHOTO TOJIA.

URL.: https://www.youtube.com/watch?app=desktop&v=_ [ReBOzCFLI

Jata 3BepHenHs: 10.04.2025

6. Onrtuka. OCHOBHI MOJI0KEHHS.

URL.: https://www.youtube.com/watch?app=desktop&v=v64Vq k-yHo

nata 3BepHeHHs: 10.04.2024

7. Ilopran: ®i3uka — Bikineis.

URL.:
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB:
%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0

nata 3BepHeHHs: 10.04.2025



https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg
https://www.youtube.com/watch?v=hyEul6F8baw
https://www.youtube.com/watch?v=fo2HE2tu_3I
https://www.youtube.com/watch?v=37E2Gc73HaA
https://www.youtube.com/watch?app=desktop&v=_jReBOzCFLI
https://www.youtube.com/watch?app=desktop&v=v64Vq_k-yHo
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB:%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%82%D0%B0%D0%BB:%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0

