HALIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I
IIPUPOIOKOPUCTYBAHHS YKPAIHHU

Kadenpa dizuxu

“3ATBEPJI’KY10”
JITETY BETEPUHAPHOI MEJIUIIUHH

Mukoaa IBIJIIXOBCHKUM
” 2024 p.

«CXBAJIEHO»
Ha 3acinanni kadeapu QizuKH
ITporokon Ne 5 By 07 TpaBus 2024 p.

% 3asizyBay Kadenpu
Bosoaumup BOUKO
/ «PO3IJISIHY TO»

["apaHT Mporpam, JIOKTOp BET. HayK,
3aB. Ka. Teparii i KJIiHIYHOI JIarHOCTHKH

ég é Haranis I'PYIIAHCBKA
2024 p.

« »

POEOYA IIPOT'PAMA HABYAJILHOT JMCLIAILITHA
®I3UKA 3 OCHOBAMMU BIO®I3UKHAU

["any3b 3HaHB
Crenjanpaicts: Maricrepebka crierjianbhicts 211 “Berepunapaa meauuuHa”

OcBiTHBO- «BerepuHapHa MeMLIHA

npodeciitna

nporpama:

DakyJbTeT: BerepunapHOi MeIUIIMHA

Po3pobHuk: Bixbmauenko Anatodiii Ilerposuy, npodecop xadenpu ¢isuku,

nokTop ¢iz.-mar. HaykK, npodecop,
EHK https://elearn.nubip.edu.ua/course/view.php?id=3630

Kuis — 2024 p.



Onuc HAaBYAJbHOI TUCHUILIIHU «Pi3uKa 3 ocHoBamMu Giodizuxm»

I'any3b 3HaHb, cHIENiAJbHICTDH, OCBITHSI MPOrpaMa, OCBIiTHIl CTyNiHb

OCBITHIH CTYIIIHBb Macicmp
CrieniaJibHICTh 211 “Bemepunapua meouyuna’”
OcBiTHs porpama Bemepunapna meduyuna

XapakTepucTHKA HABYAJIbLHOIL AU CHHUILTIHA

Bun O00B’s13k0Ba
3arajibpHa KinbKICTb TOJUH 120
Kimpkicts kpeautiB ECTS 4
KinpKicTh 3MICTOBUX MOJTYJIIB 2
Kypcosuii mpoekt (pobota) (3a HassBHOCTI) HE TUIAHY€ThCS
PopMa KOHTPOJIIO Exzamen

IMoka3HUKHU HABYAJIbHOI JUCHUIJIIHYU /151 J€HHOI Ta 32049HOI (JopM HABUAHHS

JileHHa popMa HaBYaHHs 3a0uHa opMa HaBUYAHHS
Kypc (pik miaroroBku) 1
CemecTtp 1
JlexuiiiHi 3aHATTS 15 200. 200.
[TpakTH4Hi, CEeMIHAPChKIi 3aHSITTS - 200. 200.
JlabopaTopHi 3aHATTS 30 2o00. 200.
CamocriiiHa pobora 75 200. 200.
[HMBiyasIbHI 3aBAAHHS - 200. 200.
KinbKicTh THKHEBUX ayAUTOPHHUX 3 200.
TOIMH IS IeHHOi ()OpMH HaBYaHHS

IIpumirka.
CriBBiTHOLIEHHS KIJIBKOCTI TOJIMH ayAMTOPHUX 3aHATh 1O CAMOCTIHHOI:
st nennoi popmu HaBYaHHS - 45 roa. A0 75 roj.

1. Mera, KOMIIETEHTHOCTI Ta MPOTrPaMHi Pe3y/JbTATH HABYAJIbHOI

AMCHHUILIIHU

Meta OCHOBHOIO METOIO TUCIUILTIHY ,,Di31Ka 3 ocHOBaMH 010(13UKK” JUIsl CTYEHTIB HaIPsIMy
,,BeTepruHapHa MeMIMHA - KypCaHTH, OCBITHBO-TIpodeciiiHol nporpamu «BerepunapHa MenuuHa»
— € 3aCBO€HHS OCHOB ()i3MKH, (Di3MUHOI Ta (PI3UKO-XIMIUHOI 1HTEpHpeTalii 610JOTIYHUX MPOIIECIB, a
TaKOK OBOJIOJIIHHSA (PI3MYHUMHU METOJAMHM 1 IPUIaJaMH, SIKi MIMPOKO BUKOPUCTOBYIOTHCS Y MPAKTHUII
BETepUHAPHOI MEJMIIMHY 1 HAYKOBUX JOCIIKCHHSX.

3aBaannsa OCHOBHUMU 3aBIaHHSIMH HAaBYAIBLHOI TUCIUILIIHY ,,Di3uka 3 ocHoBamu Oiodizuku’
- KypCaHTH € HaBYUTHU CTYJECHTIB CAMOCTIMHO BIIPOBAJKyBAaTH Yy BETEPUHApHY IPAKTHKY CydacHi
¢i3uyHl METOAM Ta MPWIAAM 3 THUM, 00 3a0e3neuuTH e()EeKTUBHY MIarHOCTHKY 1 MpPOQIIAKTUKY
XBOpOO Ta JIIKyBaHHS CLIBCHKOTOCIOMAPCHKUX TBAPWH, O3HAMOMHUTH CTYACHTIB 3 BIUIMBOM TaKUX
(akTOpiB 30BHIIIHBOTO CEPEIOBHINA, SIK MPUCKOPEHHS, TEMIIEPAaTypH, TUCKY, €JIEKTPOMArHiTHOTO
MoJIsi, 10HI3yl0U€ BHIPOMIHIOBAHHS Ha JKMBUW OpraHi3M; O3HAMOMUTU CTYACHTIB 13 Cy4YacCHHUMH
Gi3MYHUMH MeTO/aMH, fKi BHKOPHCTOBYIOTHCS TPH BHBUEHHI BIIACTMBOCTEH KIITHH 1 OKpEMHX
OprasiB.
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[lepenymoBu BUBYEHHSI Kypcy. BuBuenHs kypcy nependayae, mo Bu 3HaeTe ocHOBU (i3uku Ta
MaTEeMaTUKU B MEXaX KypCy CepeIHbOl IIKOIIH.

BHacnigok BUBYEHHS AMCUUILTIHU ,,Di3uKa 3 OCHOBaMH 0i10(i3UKK” CTYJEHTH KypCaHTH IO-
BHUHHI 3HATHU:

- OCHOBHI sIBHIIA 1 3aKOHU (Pi3UKH 1 010(i3UKH, TPUHIIUIH Ta MEXaHI3MH, 110 JEeKaTh B OCHOBI
KUTTEAISITBHOCTI )KUBUX OPraHi3MiB;

- cy4acHi ¢i3u4Hi 1 010Qi3u4HI METOIHU, MIPUIIAIU 1 anapaTypy, AKi BUKOPUCTOBYE BETepHHApHA
MEIUIIMHA;

BMITHU:

- KOpUCTYBaTHCS (i3MYHUMH TIOJIOKEHHSMH, 3aKOHAMU 1 TEOPi€l0, MIPU BUBUYCHHI CIEIiaTbHUX
IUCLAILIIH,

- 3aCTOCYBAaTH HOBI METOH 1 PUJIaId, YCBIIOMITIOIOUYH MIPUHLMIIH X JTii Ta HACTIIKH.

[TincyMKoBHII KOHTPOJIb TPOBOJUTHCS Yy (hOpMi MOIYIBHUX KOHTPOJIBHUX POOIT MO KOXKHOMY 3
MOJIYJTIiB Ta ICITUTY.

Hucnumiina “di3uka 3 ocHOBaMHM O10(i3WKKU” Ui JaHOI CHEHiadbHOCTI CHpPHsE

(GhOpMyBaHHIO TAKMX KOMIIETEHTHOCTEI:

Habymmsa komnemenmuocmeit:.

inmezpanvna komnemenumuicms (IK):

3naTHICTD PO3B’SI3yBaTH CKJIAIHI 3agadi 1 mpobieMu y raimys3i BeTepMHApHOI METUIMHU, IO
nependadae MPOBENEHHS JOCHIIKeHb Ta/a00 3iMCHEHHS I1HHOBAIll Ta XapaKTepHU3yeThCs
HEBU3HAYEHICTIO YMOB 1 BUMOT.

3azanvii komnemenmnuocmi (3K):
. 3MaTHICTh 10 a0CTPAKTHOT'O MHUCJICHHS, aHAJII3y Ta CUHTE3Y.
. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUUHUX CUTYaIlisIX.
. 3HaHHS Ta PO3yMIHHS IpeAMETHOI ray3i Ta npodecii.
. 31aTHICTh CIUIKYBATUCS JEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 TUCHMOBO.
. 31aTHICTH CMIKYBAaTUCS 1HO3EMHOIO MOBOIO.
. HaBuuku Bukopucranus iHpopMaLiiHuX 1 KOMyHIKallIHHUX TEXHOJIOTIH.
. 3MaTHICTh MPOBEJICHH JOCIJKEHb Ha B1IOBIIHOMY PiBHI.
. 31aTHICTh BUYUTHUCSA 1 OBOJIOJIBATU CYYACHUMHU 3HAHHSIMH.
9. 3naTHicTh NpUiiMaTH OOTPYHTOBAHI PilLICHHS.
10. 3paTHICTh CHIIKYBaTHCS 3 MPEACTaBHUKAMH 1HIIMX MpodeciiHUX Tpym pi3HOro piBHS (3
eKCIepTaMHM 1HIIMX ray3eil 3HaHb/BUIB €KOHOMIYHOI AiSITBHOCTI).
11. 3natHicTh OILIHIOBATH Ta 3a0€3MeUyBaTH AKICTh BAKOHYBAaHUX POOIT.
12. TIparHenHs 10 30epeXeHHsT HABKOJIHUIIHBOTO CEPEI0BUILA.

03N DN KW

Cneuianvni (paxoei npedomemni ) komnemenmnocmi (CK):

1. 3naTHICTH BCTAHOBIIIOBATH OCOOIMBOCTI OYJJ0BU 1 YHKIIIOHYBAaHHS KIJIITHH, TKAHUH, OPTaHiB,
X cucTeM Ta arapariB OpraHi3My TBapHH PI3HUX KJIaciB 1 BUAIB — CCaBLiB, NTaxiB, komax (OpKii), puod
Ta IHIIMX XPEOETHUX.

2. 31aTHICTh BUKOPUCTOBYBATH 1HCTPYMEHTApii, crieniaiabHi MpUCTPOi, MpHUiIaau, 1abopaTopHe
oOJaiHaHHS Ta 1HII TEXHIYHI 3aCO0U JUTsl MPOBEICHHS HEOOX1THUX MaHIMyJISIIIN 11 9ac mpodeciiHoi
TUSIIBHOCTI

3. 30aTHICTh 1OTPUMYBATHCS IIPABUII OXOPOHHM IIpalll, aCENTUKH Ta AHTUCENITUKH /1 9ac
(haxoBoi AisUTBHOCTI.

4. 31aTHICTh TPOBOAUTH KIIIHIYHI TOCIIPKEHHS 3 METOIO (hOPMYITIOBaHHS BUCHOBKIB 11010
CTaHy TBapHH UM BCTAHOBJICHHS J1arHO3Y.

5. 31aTHICTh 3aCTOCOBYBATH METOIM 1 METOMKH MATOJIOT0-aHATOMIYHOI 1IarHOCTUKUA XBOPOO
TBApUWH JJIs1 BCTAHOBJICHHSI OCTaTOYHOT'O /I1arHO3y Ta MPUYMH 1X 3aru0erti.
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6. 3naTHICTH 3/1MCHIOBATH Bi10ip, MaKyBaHH:, (PiKCyBaHHS 1 EpECHIIaHHS MPOO 010JI0TIHHOTO
Marepiany Juisl JabopaTOpHUX TOCIIIKEHb.

7. 31aTHICTH OPTaHiI30BYBATH 1 IPOBOIUTH JIA0OPATOPHI Ta CIeliadbHI 1iarHOCTUYHI
JOCTIPKEHHS 1 aHalli3yBaTH iX pe3yJibTaTH.

8. 31aTHICTh MJIaHyBaTH, OPraHi30BYBATH Ta PEATi30BYBATH 3aX0/H 3 JIKyBaHHS TBAPUH PI3HUX
KJIaciB 1 BUIIB, XBOPUX Ha He3apasHi, iIHPEKIIIHI Ta i1HBa31iHI XBOPOOH.

9. 3naTHICTH MPOBOAMUTH AKYHIEPCHKO-TTIHEKOJIOT1YHI Ta XipypriyHi 3aX0/H 1 omepartii.

10. 3maTHICTH pO3pOOIIATH CTpaTeTii 0€3MEYHOr0, CAHITAPHO-O0YMOBJICHOTO YTPHUMaHHS TBApHH.

11. 3maTHICTH 3aCTOCOBYBATH 3HAHHSA 3 0100€3MeKH, 610€TUKH Ta T0OPOOYTY TBAPHUH Y
npodeciifHiil AiSUTBHOCTI.

12. 3paTHICTh pO3pOOIIATH Ta peasli3oByBaTH 3aX0/IH, CIIPSMOBAaHI Ha 3aXUCT HACEJICHHS Bij
XBOPOO, CHUTBHUX JUIsl TBAPHUH 1 JIOACH.

13. 3maTHICTh pO3pOOIIATH cTpaTeTii MPOdUIAKTHKH XBOPOO Pi3HOI €Ti0JI0Tii.

14. 3naTHICTh MPOBOUTH CYA0BO-BETCPHUHAPHY CKCIIEPTH3Y.

15. 3gaTHicTh OpraHi30BYBaTH HArJIA] 1 KOHTPOJIb BUPOOHUIITBA, 30€piraHHs, TPaHCIIOPTYBaHHS
Ta peaizallii MPoyKIlii TBAPUHHOTO 1 POCIMHHOTO IMOXOKECHHS.

16. 3garnicTh 0bepiratu AOBKILIS BiJ 3a0pyAHEHHS BiIXOAaMH TBAPUHHUIITBA, & TAKOXK
MaTepiajiaMu Ta 3ac00aMH BETEPUHAPHOTO MTPU3HAYCHHSI.

17. 3gaTHicTh 3i1HCHIOBATH MAPKETUHT 1 MEHEIX)KMEHT BETEpUHAPHUX 3aCO0IB 1 MOCIYT y
BETepUHAPHIN METUIIHHI.

18. 3gaTHicTh BUKOPUCTOBYBATH CII€lialli30BaH1 MPOrpaMHi 3aco0u i1 BUKOHAHHS
npodeciifHuX 3aB/IaHb.

19. 3gatHicTh 31MCHIOBATH MMPOCBITHULIBKY AiSUIBHICTH CEpell MPalliBHUKIB Taly3i Ta HACEICHHS.

20. 31aTHICTh OpraHi30BYBaTH, 31 CHIOBATH 1 KOHTPOJIIOBATH TOKYMEHTOOOIT ITiJ] Yac
npo¢eciiftHol AiAIbHOCTI.

21. 3naTHICTH pO3pOOIIATH 1 peaTi3oByBaTH 3aX0AM L1010 KEPYBaHHS Ta yHEepe KEHHS
panianiitHoro ypasxeHHs i 3a0pyIHEeHHsI CBIHChKUX TBApHH Ta LIEHO31B B LLIOMY, PaAiOHYKIIiJaMH.

Ilpozpamni pezynomamu nasuannsa (IIPH):

1. 3HaTH 1 rPaMOTHO BUKOPUCTOBYBATH TEPMIHOJIOTII0 BETEPUHAPHOI METUIIHH.

2. BuxopucrtoByBatu iH(pOpMaIlil0 13 BITYM3HSHMX Ta 1HO3EMHHUX JUKEpen JUIsl po3poOsieHHs
JTIarHOCTHYHUX, JTIKYBAIbHUX 1 MANPUEMHUIIBKUX CTPATETrii.

3. BusHauatu cyTh (13MKO-XIMIYHHMX 1 OIOJIOTIYHUX MPOILECIB, K1 B1AOYBAIOTHCS B OpraHi3Mi
TBapHUH y HOpPMI Ta 3a MaToJIorii.

4. 30upaTi aHAMHECTHYHI J1aHl Mij 4ac peecTpalii Ta 00CTeKEHHS TBAPUH, MPUIMATH PIILIEHHS
11010 BUOOPY €(heKTUBHUX METOAIB IarHOCTUKH, JIIKYBaHHS Ta MPO(ITAKTUKH XBOPOO TBAPHH.

5. YcraHOBmMIOBaTH 3B’S30K MK KITIHIYHUMH TIPOSBAMH 3aXBOPIOBAHHS Ta pe3yJbTaTaMu
71a00paTOPHUX JTOCTIIKEHb.

6. Po3po0uisiTi KapaHTHHHI Ta 0310pOBY1 3aX0/M, METOAM Teparii, Ipo(UIaKTUKH, A1arHOCTUKHU
Ta JIIKyBaHHS XBOPOO Pi3HOI eTi0Jor1ii.

7. ®opMyaOBaTH BUCHOBKHM 010 €()EeKTHUBHOCTI OOpaHHMX METOMIB 1 3aco0iB yTpUMaHHS,
TOIBJII Ta JIIKYBaHHS TBAapUH, NPODITAKTUKH 3apa3HUX 1 HE3apa3HUX XBOPOO, a TAaKOK BUPOOHHYHUX 1
TEXHOJIOTIYHMX MpPOLECIB Ha MIJIPUEMCTBAX 3 yTPUMAaHHS, PO3BEIEHHS YM EKCIUTyaTallil TBapHUH
PI3HUX KJaciB 1 BUJIB.

8. 3aificHIOBaTH MOHITOPUHI NMPUYMH MOLIMPEHHS XBOpPOO pi3HOI eTioyiorii Ta O10JI0riYHOTO
3a0pyAHEHHS TOBKUIS BiAXOJaMH TBAPMHHULITBA, a TAKOXK MaTepiajlaMH Ta 3ac00aMi BETEPHHAPHOTO
IIPU3HAYCHHS.

9. Po3pobnsaTu 3axo1u, CIIpsIMOBaHI Ha 3aXMCT HAcEJIEHHs BiJ XBOpPOO, CIUIBHHUX JJISl TBapUH 1
JIIOJIEN.

10. ITpomoHyBaTH Ta BHKOPUCTOBYBATH IOLIIbHI 1HHOBAIIIHI METOAW 1 MIAXOAW BUPIIMICHHS
MpoOJEMHUX CUTYaI MpodeCiHHOTO MOXOIKEHHS.

11. VY3aranpHIOBaTH Ta aHami3yBaTd iH(OpMaIio 1010 eheKTUBHOCTI poOOTH BETepUHAPHHUX
(haxiBIiB PI3HOTO MIiAMOPSIKYBaHHS.
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12. 3HaTu mpaBuia Ta 3aKOHOJaBYl HOPMATUBHI aKTH MO0 HATJISIAY 1 KOHTPOIO BUPOOHMIITBA,
30epiraHHs, TPAHCTIOPTYBAHHS Ta peajiizallii MpoIyKIilii TBAPUHHOTO 1 POCIIMHHOTO MOXOIKEHHS.

13. Po3ymiTu JOTiYHY MOCIIJOBHICTH Jid Ta BMITH OQOPMIIATH BiIMOBIAHY JOKYMEHTAILIO IIiJ
9ac NPOBENICHHS CY/I0BO-BETEPUHAPHOI EKCIIEPTU3H.

14. Po3yMiTH CyTHICTb MpOLECIB BUTOTOBJCHHS, 30€epiraHHi Ta MepepoOKH Oi0J0TiYHOT
CHPOBHHH.

15. 3natu mpaBuna 30epiranHs pi3HHX (apMalleBTUYHHX 3ac00iB Ta OlompemapariB, HUIAXIB iX
SHTEePAJIbHOIO YW MapeHTEPaIbHOTO 3aCTOCYBaHHS, PO3YMITH MeXaHi3M IX jii, B3aemomii Ta
KOMILIEKCHOI JIiT Ha OpraHi3M TBapuH.

16. 3HaTH NPUHIMIIK TAa METOANM MAapPKETUHTY 1 MEHE/DKMEHTY BETepMHAPHUX 3ac00iB 1 mOCIyT Y
BETEpUHAPHINA MEIUIIMHI.

17. 3natu npaBuia Ta BUMoru 0iobe3neku, 610eTUkH Ta 100poOyTy TBapHuH.

18. 3milicHIOBaTH OOIIKOBY 3BITHICTH Mij Yac (haxoBOi AisUTBHOCTI.

19. 3piiicHIOBaTH MPOCBITHUIIBKY AISUTBHICTD CEpe/ MPALiBHUKIB rary3i Ta HaCeICHHS.

20. Bomoxmitu cnemiami3oBaHUMH TPOrpaMHUMHU 3aco0aMu IS BHUKOHAHHS MPOQeCciiHUX
3aBJlaHb.

21. Po3pobmasiTi 3ax0/11 1010 yIepeIKeHHs paialiiiHOro ypakeHHs 1 3a0py/JTHEHHS CBiMCHKHIX
TBAapUH Ta [IEHO31B PaIIOHYKIIiIaMHU.

3TiHO 3 IUMH KOMIIETCHTHOCTSIMU CTYJCHT Ma€

3Hamu: OCHOBU Teopii MOXHOOK; OCHOBHI (i3UYHI 3aKOHH 1 (OPMYINIH; MPUHIUN A1l MEXaHI3MIB 1
CUCTEM.

Bwmimu: 3acTocoByBaTu oJiep)KaHi 3HaAHHS TPY BUBYEHHI CIIeLiaJbHUX JUCHUILTIH Ta Yy po0OOoTi 3a
(haxoM, KOPUCTYBATUCS 3acO0aMU BUMIPIOBaHHS, BUKOHYBATH OOYUCIICHHS, TPOBOJAUTHA MATEMATHIHY
1 CTaTUCTUYHY 00pOOKY pe3yJbTaTiB BUMIPIOBaHb.

2. Tlporpama Ta CTPYKTypa HABYAJIbHOI TMCHUILTIHM JIJIS:

— TIOBHOTO TEPMiHY J€HHOI JOpPMHU HABUAHHS,

Kinekicts roanu
Ha3Bu 3MicToBHX JieHHa popma 3aouHa Gopma
MOJTyJIIB 1 TEM THOXKHI | yCbOTO y TOMY YHCIII yCbOTO y TOMY YHCII
n | n|jab | iHa | c.p. n | m | ;mab | iHa | c.p.
1 2 3 4 15/ 6 | 7] 8 9 [10]11)12 |13 ]| 14
3micToBuit Moaysb 1. Mexanika. Jlunamika. Enepris Moaekyasipua ¢izuka. Tepmoaunamika

Tema 1.1. Berym. 1 9 2 4 3
Mexanika.
Kinemaruka, 2
OlomexaHika Ta
MEXaHOO10JI0T 5.
Tema 1.2. JIunamika | 3 9 2 4 3
Tema 1.3. Enepris 1 4 18 2 4 12
pobora 5
Tema 2.1. 6 23 3 6 14
MonexynspHo- 7
KIHETHYHA TEOPis 8
1IeaJbHUX ra3is.
Tema 2.2. 9




TepmoanHamika ‘
Pa3zoM 3a 3MicTOBUM 9 59 9 18 32
Moaysem 1
3mictoBuii MonyJib 2. EjlekTpuKa, MarHeTH3M, ONTHKA

Tema 3.1. Enextpuka | 10 23 2 2 19
1 OioenekTpuka 11
Tema 4.1. Margerusm | 12 18 2 4 12
1 6ioMarueTusMm 13
Tema 5.1. 14 20 2 6 12
I'eomerpuyHa, 15
XBUJILOBA 1 KBAHTOBA
OIITHKA
Pa3zoM 3a 3mMicTOBUM 6 61 6 12 43
MoayJem 2

VYcworo roguu | 15 120 15 30 75

3.1. Temu ceMiHApCHKHX 3aHATH
He nepeooaueno

No KinpkicTh
HasBa Ttemn
3/ TOJIUH
1
2

3.2. TeMu NpakTUYHUX 3aHATH
He nepedoaueno

No KinbkicTh
Ha3Ba remn
3/ TOJIUH
1
2

3.3. Temu J1abopaToOpHHUX 3aHATH

No KinpkicTh
Haszpa Temu

3/ TOJIUH

1 |BuByenHs ocHOB Teopli TOXHMOOK isa  0OpoOKu 2
71a00paTOPHUX BUMIPIB

2 | Meroauka oOpoOKM pe3yJbTaTiB MPSMUX 1 HENPIMHX 2
BUMIpPIOBaHb

3 | JIP 1-1. BuzHaueHHs OPUCKOPEHHS BUIBHOIO MaJIHHS Ha 2
noBEpXHI 3emIi 32 JOTOMOTOI0 MATEMATHYHOI'O MasATHUKA.

4 | JIP 1.3. BusHaueHHs MOMEHTY 1HEpIIi T1JIa METOJIOM 2
KPYTHJIBHUX KOJIMBaHb. MOMEHT 1HEpIIii

5 | JIP 1-4. Busnauenss moayust FOHra npy»XKHUX pe4OBHH 2
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6 | Bukonanus Tecty 1 mo Monymio 1.

7 | JIP 1-9K. BusHaueHHsI TyCTHHHU T 3 BaXKO BUMIPIOBAHUMU
po3mipam (Bru3HaueHHS CBIKOCTI Kypsl9OTO SIAIIS)

8 | Bukonanns Tecty 2 mo Moayiro 1 2

9 | JIP 2-1. Bu3naueHnHst koedillieHTa BHYTPIIITHBOTO TEPTS 2
piauau MeTosioM CTokca

10 | JIP 2-2. Busznauenns koedimienra [Iyaccona razy MeToioM 2
agiabatnynoro po3mmupenHs (Meron Kiremana-Jlezopma).

11 | JIP 2-3. Bu3HaueHHs MOBEPXHEBOTO HATATY PIAUHU METOJOM 2
BIJIpUBY Kpaneb.

12 | JIP 3-1. JochimKeHHs eIeKTPOCTATUYHOTO MOJIS MIXK JBOMA 2
CJICKTPOIAMHU.

13 | Bukonanns JIP 2-5 Bu3zHaueHHs BOJIOTOCTI MOBITPA. 2

14 | JIP 5.1 Bu3zHaueHHs MOKa3HUKA 3JIOMJICHHS CKIISTHOT 2
TJIACTUHU 32 JOTIOMOTOI0 MIKPOCKOTa

15 | Bukonanns Tecty 1 1o Moayns 2 2

4. Temu camocTiiiHOT poOoTH

Ne KinbkicTs
Hazsa Temu
3/ TOJVH
1 cemectp

1 IligroToBKa [0 JEKIIMHUX 3aHATH 7,5

2 | IlinroToBKa 10 BUKOHAHHS JIaOOPaTOPHUX POOiIT 15

3 | IlimroroBka i HanMcaHHs pedepaTy 16,5

4 [TigroToBKa 10 KOHTPOJIBHUX pOOIT Ha 4 KPEAUTH 36

3a 1 cemecTp 75

5. 3aco0m niarHOCTHKH pe3yJIbTATiB HABYAHHS:
- eK3aMeH;
- MOJYJIbHI TECTH;
- pedeparu;
- pO3paxyHKOBi poOOTH;
- 3aXHUCT JJabopaTOPHUX Ta MPAKTUYHUX POOIT;

6. MeToau HABYAHHS.

VYcnmix HaBYaHHS 3arajoM 3ajJieKUTh BiJl BHYTPIIIHBOI aKTUBHOCTI CTYJEHTIB, Bl XapakTepy
iXHBOI AISUIBHOCTI, TO CaM€ XapakTep AISUIbHOCTI, CTyMiHb CaMOCTIHHOCTI Ta TBOPYOCTI MarOTh OyTH
BAXJIMBUMH KPUTEPISIMHU Y BUOOP1 METOAY.

- CIIOBECHMU MeToJ (JIeKIlis, criBOecia);

- NpakTU4YHUI MeTox (1abopaTopHi, MPAKTUYHI 3aHATTS);

- poboTa 3 HaBYAIBHO-METOAMYHOIO JIITEPAaTypor0  (KOHCHEKTYBaHHsS, Te3yBaHHS,
AHOTYBaHHS, PEIICH3yBaHHs, CKJIaaHHs pedeparty);

- BiJIeOMETO[ (IUCTaHIIIHI, MyJTbTUMEiHH1, BeO-Opi€HTOBAHI);

- camocTiitHa poOoTa (BUKOHAHHS 3aBaHb);

Toscurosanvro-intocmpamugnuti memood. CTyieHTH 31100yBalOTh 3HAHHSI, CIyXal04u PO3MOBiJIb,
JIEKIIi10, 3 HAaBYAIbHOI 200 METOAUYHOI JIiTepaTypH, Yepe3 eKpaHHUI MOCIOHHK Y "TOTOBOMY'" BHTJISII.
CropuiiMatoun ¥ OCMHUCIIOIOUM  (DAaKTH, OIIIHKM, BHCHOBKM, BOHHM 3aJIMIIAIOTBCA B MEXax
PENpOIYKTUBHOTO (B1ATBOPIOBAJIBHOI0) MMCICHHS. Takuii MeTOJ SKHAWIIMpIIE 3aCTOCOBYIOThH IS
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TepeNaBaHHs 3HAYHOTO MAacHBY iH(opMamii. Mloro MoxHa BUKOPHCTOBYBATH Ul BUKIAQJCHHS if
3acBOEHHS (aKTIB, MiAXOAIB, OIIIHOK, BUCHOBKIB.

Penpooykmuenuii memood. VieTbcs Hpo 3aCTOCYBaHHS BHUBYCHOTO HA OCHOBI 3paska abo
npaBuia. JlisapHICTE THX, KOTO HAaBYaKOTh, € QJTOPUTMIYHOK, TOOTO BIJIMOBiJIa€ 1HCTPYKIIIAM,
PO3MOPSIKEHHSM, TIPABHJIAM — B aHAJIOTIYHUX JI0 MPEICTABICHOTO 3pa3Ka CUTYyaIlisiX.

Jocrionuywvxuii memoo. Ilicisa aHanizy Marepiaity, TOCTAHOBKH IPOOJIeM 1 3aBJaHb Ta KOPOTKOTO
yCHOr0 a00 MHUCHMOBOTO I1HCTPYKTaXy Ti, KOTO HaBYalOTh, CAMOCTIMHO BHBYAIOTH JIITEPaTYpy,
JUKepelia, BEAyTh CIOCTEPE)KEHHS W BUMIPM Ta BHKOHYIOTH IHIN TomrykoBi mii. IHimiaTusa,
CaMOCTINHICTh, TBOPYMH TOIIYK BUSBIISIIOTHCS B JOCHITHUIBKINA MisUTBHOCTI HalmoBHime. Metoau
HaBYaJIbHOI poOOTH Oe3mocepeHbO MEePEeXOmsiTh Y METOAM, SIKi IMITYIOTh, a 1HOAI M peani3yloTh
HAayKOBHUU MOLIYK.

7. MeToau OLiHIOBAHHS.

- eK3aMCH;
- 3aJliK;

- ycHE a00 MUCHhMOBE ONUTYBAHHS;

- MOIYJIbHE TeCTyBaHHS;

- KOMaH/IHI TIPOEKTH;

- peeparu, ece;

- 3aXHCT JIAOOPATOPHUX Ta MIPAKTUYHUX POOIT;
- MPEe3eHTAIlii Ta BUCTYITH HA 3aX0J1aX

8. Po3moain 6auiB, ski oTpuMyrOTh 3100yBavi BHIOi OCBiTH. OIIHIOBAaHHS 3HaHb 37100yBaya
BUIIO1 OCBiTH BiAOyBaeThes 3a 100-0ampHOI0 MIKANOKO 1 TIEPEBOAUTHCS B HAI[IOHABHI OI[IHKU 3T1IHO 3
tabs. 1 yunHoro «lIlonoxxeHnHs npo ex3amenu Ta 3amiku y HYBill Ykpainu»

Peiitunr 3100yBaya OriHka HalllOHaJbHA 32 Pe3yJIbTaTH CKJIalaHHs
BHIIIOI OCBITH,
Oanmm €K3aMECHIB 3aITiKIB
90 — 100 BiJIMIHHO
74-89 no0pe
: 3apaxoBaHO
60-73 33JI0BUTEHO
0-59 HE3310BUIHHO HE 3apaxoBaHo

Jlns BU3HAUEHHS pelTUHTY 3700yBava BUINOT OCBITH 13 3aCBO€HHS qucuuIulind Ruuc (1o 100
OaiB) ojepKaHUU perTwHT 3 atectarii (1o 30 OamiB) MOMAETHCS MO0 PEHUTHHTY 3700yBada BHUIIOL
OCBITH 3 HaBuanbHOI po6oTu Rup (10 70 6aniB): R guc = R up + R aT.

9. HaByaJpbHO-METOAHYHE 320e3MeYeHHSA

- @JeKTPOHHUI HaBUAIBHHUI KypC HaBUAIBHOI JAUCUHUIUIIHHM; BCE METOJIWYHE 3a0e3MmeueHHs —
JeKUIMHUN Martepiay, onmuc JabopaTopHUX poOOIT Ta 3aBIaHHS JUId CAMOCTIHHOI poOOTH € Ha
ENIEKTPOHHUX HOCISX 1 B IEKTPOHHHUX HaBUAIBHUX Kypcax «Di3uka 3 ocHoBamu Oiodizuku (BBM)»:
https://elearn.nubip.edu.ua/course/view.php?id=3630

- KOHCIIEKTH JISKIIH Ta iX mpe3eHTallii (B eIeKTPOHHOMY BUTJISII);

- MIJIPYYHUKH, HABYAJIbHI MTOCIOHUKH, TPAKTUKYMHU;

- METOJIMYHI MaTepiaau MI0J0 BUBYCHHS HABYAIBHOI TUCIUILTIHU JJIsl 3100yBadiB BHUILOT
OCBITH JA€HHOT (hOpMHU 3100y TTSI BUIIIO1 OCBITH;

- nporpama HaB4aJIbHOI (BUPOOHHYOT) IPAKTUKU HABYAIBHOI TUCIIUILTIHH.

s inpopMmalist TaK0X MOXe OyTH po3MillieHa Ha caiTi Kadenpwu.



https://elearn.nubip.edu.ua/course/view.php?id=3630

Marepian iHpoOpMaLiifHOrO Xapakrepy, SKUHA B JOCTaTHIA Mipi BHUCBITJIICHMH B HaBUYaJIbHIN
JiTepaTypi, CTYJICHTH OTIAaHOBYIOTh CaMOCTIiHO. PekoMeH10BaHa jiTeparypa € B JOCTaTHIM KUTBKOCTI
B 6i0mioreni HYBill Ykpainu.

10. PexomennoBani 1kepesia ingopmanii

ba3oBa
boiiko B.B., Binbmauenko A.Il., 3amoino [.A., Mamtora M.B. ®i3uka 3 ocHOBaMu KBajgiMeTpii:
HaBuanbHuii  DOCIOHHK. - K. Bunmasaunreo  «Jlipa—  K», 2018, — 564 «c.

https://www.researchgate.net/publication/331035921_Physics_with the basics_of qualimetry Educat
ional_manual

biodizuka: miapyYHHK Ui CTYACHTIB BUIIMX HaBuanbHUX 3aknagiB III-IV piBHiB akpeauTarii /
[Tocynin FO.1.; boiiko B.B.; 'omnescbka O.0.; 3anoino I.A. HarionanbHMi yHIBEpCUTET 610pecypciB i
npupoaokopuctyBanHs Ykpainu. - K. : Jlipa-K, 2016, 2020. - 704 c.

boiiko B.B., 3anoino LA., Inpin ILIL, I'ymentok f.0., Bigpmauenko A.Il.,, Mamota M.B.,
Yopuiit B.I1. (2022) ®i3uunnii npakTHKyM. MeTOAM4YHI BKa3iBKU 10 BUKOHAHHS JTa0OpaTOPHHUX POOIT
B 3MiIlIaHOMY Ta AucTaHIiitHoMy pexumi. Kuis. Bugasanunii nentp HYBIII Ykpainu. -340 c.

Boiiko B.B., I'ymentok f1.0., Mamora M.B., Hopsiii B.I1. (2022) ®izuka. HapuanbHuii mociOHuK
g ciayxadiB migroroBunx KypceiB HYBill Ykpainu, a0iTypieHTiB, 1m0 roTyrotbes no 3nadi 3HO 3
npeamery «@hi3uka», caMOCTiHHOI pOOOTH CTYEHTIB IHKEHEPHHX crienianpHocTel By3iB - K. : HYBIll
VYkpainu, - 631 c.

Yopuiit B.I1., Mamora M.., I'ymenrok.0., Inwin I1LIL., boiiko B.B., Binbmauenko A.I1. (2022)
JlaGoparopHuii MpakTUKyM 3 (DI3UKU AJ CTYJIEHTIB TEXHIYHUX Ta TEXHOJOTIYHUX CHelialbHOCTEN
Bunux HaB4danbHuX 3akianiB III-IV piBuiB akpemutamii Y. 1. KuiB. BumaBmumii neatp HYBIIT
VYkpainu. -183 c.

®dizuka [TekcT]: miapydyHHK IJisi BUIIUX HaBuaidbHUX 3akianiB / boitko B.B., bymax T'.L;
I'ymentox S.0., Inmbin, ILII. HarmionanbHuii yHiBepcuteT OiopecypciB 1 HPUPOIOKOPUCTYBAHHS
VYxpainu. - K. : "Jlipa-K", 2016, 2019. 468 c.

Yopuiit B.I1., Mamota M.., I'ymentok f.0., Insin [LIL, boitiko B.B., Binsmauenko A.I1. (2018)
JlabopaTopHuii TpPakTUKYyM 3 (I3UKH OJHOCEMECTPOBUM Kypc sl CTYACHTIB TEXHIYHUX Ta
TEXHOJIOTIYHHX CHeliallbHOCTeH BUIUX HaBuanbHuX 3aknafdiB III-IV piBuiB akpemutamii. Y. 2. Kuis.
Bunasununii nentp HYBIII Vkpainu. -191 c.

boiiko B.B., Bigpmauenko A.IL., Inpin ILIL., I'ymentox f.0., Yopniit B.II., Mamtora M.B.
MeToauyHi BKa3iBKU 10 BUKOHaHHS J1abopaTopHux poOit 3 ¢i3uxu. Yactuna 1. // K.:, BunaBauunit
uentp HYBill Ykpainu. 2017. -86¢.

boiixo B.B., Bimpmauenko A.Il., Imein ILIIL., 'ymentox S.0., Yopniit B.I1., Mamora M.B.
MetoanyHi BKa3iBKHM /10 BUKOHAHHS J1abopatopHUX poOiT 3 ¢izuku. Yactuna 2. // K.:, BunaBuuunit
uentp HYBill Vkpainu. 2017.-72 c.

boiiko B.B., Bigpmauenko A.IL., Impin ILIL., 'ymentok S.0., Yopwniit B.I1., Mamora M.B.
®dizuka. MetoauyHa po3poOka Il MIATOTOBKM 1O 30BHINIHROTO He3anexkHoro oriHtoBaHHs (3HO);
NPOBEICHHS 3aHATh 31 ClyXauyaMd BIUIUIEHb JOBY3IBCbKOI IiJTOTOBKM; CaMOCTIHHOI poOOTH
CTYJICHTIB TEXHIYHHMX Ta TEXHOJOTIYHUX crerianbHocTei By3iB // KuiB:, BumaBaunrBo «IIpodi»,
2017.-410c.

boiixo B.B., Bimpmauenko A.Il., Imein ILIIL., I'ymentox $.0., Yopniit B.I1., Mamora M.B.
JIaGopartopHi po6oTH 3 pizuku. OcHOBH TeOpii Ta onuc 1abopaToOpHUX PoOIT (OJHOCEMECTPOBHI Kypc)
// K.:, BunaBamunii nientp HYbill Ykpainu. 2017. -195 c.

boiiko B.B., Bigpmauenko A.IL., Impin ILIL., 'ymentok 5.0., Yopwiit B.I1., Mamora M.B.
JlabGopaTtopHi pobotu 3 ¢izuku. OcHOBH Teopii Ta omuc JraboparopHux pobdit. Yactuna 1./ K.:,
Bunasanunii nentp HYBill Ykpainu. 2017. -168 c.

boiixo B.B., Bimpmauenko A.Il., Imein ILIIL., 'ymentox 5.0., Yopniit B.I1., Mamora M.B.
JIaGoparopHi pobotu 3 (isuku. OcHoBH Teopii Ta omuc nabopatopHux podit. Yactuna 2./ K.:,
Bunasununii nentp HYBill Ykpaiau. 2017. -162 c.



https://www.researchgate.net/publication/331035921_Physics_with_the_basics_of_qualimetry_Educational_manual
https://www.researchgate.net/publication/331035921_Physics_with_the_basics_of_qualimetry_Educational_manual

boiiko B.B., Bigpmauenko A.IL., Impin ILIL., 'ymentok 5.0., Yopwiit B.I1., Mamora M.B.
Meroan4Hi BKa3iBKM O BHKOHAHHS JJabopaTopHHX poOiT 3 ¢izuku (ogHocemectpoBuid kypce)// K.:
Bunasauunii neatp HYBill Ykpaian. 2017.-88 ¢

boiixo B.B., bynax I'.l., Bigebmauenko A.Il., I'ymenrok S.0O., Insin ILI1. ®izuka. ISBN: 978-
617-7320-55-4. Kuis: Jlipa-K. 2016. -468.

boiiko B.B., Cykau I'.O., KigamoB B.B. ®i3uka. IlimpydHuk i CTyIAeHTIB He(i3HUHHUX
CreniaJbHOCTEe! BUIIMX HaBYAIBHUX 3aKialiB (rpud MiHicTepcTBa OCBITH 1 HAYKH, MOJIOJII Ta CIIOPTY
VYkpaiau, muct Ne 1/11 - 11440 Big 06 02. 2011 p.) Bunux HaBuaabHUX 3akiamiB // Jloneubk: Buma-Bo
Ta 1pyk TOB «lOro-Boctok, JITay, 2012. —488c.

boiiko B.B. ®i3uka. HaBuanbHMii MOCIOHMK JUIS CTYJAEHTIB TEXHIYHHX Ta TEXHOJOTTYHUX
CHeIiaJbHOCTEH BUIMX HAaBYAIBHHUX 3akianiB Ykpainu. / HaBuansHuii mocionuk (3 rpupom MOH
Vkpainn 3a Ne 1.4 /18 —T' - 1434 Bin 27.08.07 p.) , Bunauus npyre, nepepo0Oiene i nonosHexe. - Kuis.:
Bunasuunrso ,,ITpodi”, 2012. -576 c.

Jlonmomizkna

[Mocynin FO.I. Biodi3uka i MeTou aHaIi3y HABKOJIUIIHBOTO cepenoBuina [TeKkcT] : miapydHuK. —
2-re Bun. — K. : Tlonirpadiuamii nentp Printline, 2013. 355 c.

boiiko B.B., Cykau I'.O., KigamoB B.B. ®i3uka [Tekcr] : miapydHUK Uil BUIIMX HABYAIBHHX
3aknajiB. HamionaneHuil yHiBepcuTeT 6iopecypciB 1 mpupoaokopuctyBanas Ykpainu. — K. : IIpodi,
2013, 2014, 2015, 2017. - 572 c.

Bonosuk I1. M. ®izuka [TekcT] : ans yHiBepcUTETiB, MOBHUH Kypc B omHoMy ToMi. — K. ; Ipmins : [lepys,
2005. — 864 c.

Koctiok ILI., 3uma B.JI.,, Marypa I.C. Biodizuka [Tekct]| : migpy4HuK JUIs CTYACHTIB OiOJIOTIYHMX,
MEIMYHUX Ta (Qi3WYHMX (-TIB BUIIMX HaBuaabHUX 3akiaaiB / 3a pexn. ILI. Koctroka. — K. : O6epern, 2001. —
544 c.

[paktukym 3 ¢izuku [Tekct] : HaBYaIbHUHN MOCIOHUK [T BUIIMX HaBUANbHUX 3aKknajis / B. B. Boiiko
[Ta iH.] ; HamionanbHuU yHiBepcuTeT OiopecypciB i mpupopokopuctyBanHs Ykpainu. - K. : HYBill Ykpainu,
2017. - 645 c.

dizuka. Moaymni 1,2,3. 1. Mexanika. 2. MonekymnsipHa ¢izuka ta tepmoauHamika. 3. Enekrpuka [Teker] :
METOAMYHHI OCIOHUK JUIsI CTYACHTIB TEXHIYHUX crenianbHocTell / Hamonansauil yHiBepcuTeT Oiopecypcis i
NPUPOAOKOpUCTYBaHHS YKpainu; Ykmnaza. B. B. boiiko [ta in.]. - K. : HYBill Ykpainu, 2014. - 167 c.

dizuka (kpenuTHO-MOayIbHa cuctema) [Tekcer] : MeTonmuuanii mociOHUK. Moaymi 4, 5, 6. 4.
Enexrpomarnernsm. EnexkrpomarHiTHi KonuBaHHS Ta XBUii. 5. Ontuka. 6. EnemenTn kBaHTOBOT (hi3uKH, Qi3UKH
TBEPAOro Tijia, aToMa Ta sijipa / HaioHanbHUE yHIBEpCUTET O10peCypCiB 1 MPUPOJTOKOPUCTYBAHHS Y KpaiHH.
VYxnaa. B. B. boiiko [ta in.]. - K. : HYbBIll Ykpaian, 2014. - 163 c.

[ocynin 10.1. JlaGopaTtopHuii NpakTUKYM 3 IUCHMILTIHU «Di3uKa 3 ocHOBaMH 010(i3UKW» AJIsl CTYCHTIB,
IO CIYXaroTh JIEKIi1 aHriiicbkoo MoBoro. K.: 2010.-194 c. (U1 aHTIIOMOBHHX TPyT).

Hocyxin 10.1. Meronu Hepy#HIBHOT OLIHKH SKOCTI Ta 0€3MEeKH CLITbChKOTOCIIONAPCHKUX 1 XapUOBUX
npoaykTiB. KuiB: Apicreit, 2005.-407 c.

InTepHer-mIKepena

Youtube — kanan A. Vidmachenko

https://www.youtube.com/channel/UCamK6WDJtUtfxDpAFNWQSIg

lamineo: eneKTpOHHA KOJEKIIisl JOCHIIIB 3 Kypey (izuku

https://www.google.com/search?q=%D0%B3%D0%B0%D0%BB%D0%B8%D0%BB%D0%B5%D0%B
E+%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%
82%D1%8B+%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0&0g=&ags=chrome.0.69i59i45018.5
18807j0j7&sourceid=chrome&ie=UTF-8

Youtube — xanaxn kapenpu ¢izuku HYBill

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

MounekynspHa (i3uka i TepMOIUHAMIKA

https://www.youtube.com/watch?v=PKjcgBB2DNg

Ornrukahttps://www.youtube.com/watch?v=v64Vg k-yHo

®di3uka 3a 5 XBUINH: IMHAMIKA

https://www.youtube.com/watch?v=6FRonW40Sao

®disuka Bikinenisa

https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0
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https://www.youtube.com/channel/UCamK6WDJtUtfxDpAFNWQSIg
https://elearn.nubip.edu.ua/mod/glossary/showentry.php?eid=178857&displayformat=dictionary
https://www.google.com/search?q=%D0%B3%D0%B0%D0%BB%D0%B8%D0%BB%D0%B5%D0%BE+%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D1%8B+%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0&oq=&aqs=chrome.0.69i59i450l8.518807j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=%D0%B3%D0%B0%D0%BB%D0%B8%D0%BB%D0%B5%D0%BE+%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D1%8B+%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0&oq=&aqs=chrome.0.69i59i450l8.518807j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=%D0%B3%D0%B0%D0%BB%D0%B8%D0%BB%D0%B5%D0%BE+%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D1%8B+%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0&oq=&aqs=chrome.0.69i59i450l8.518807j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=%D0%B3%D0%B0%D0%BB%D0%B8%D0%BB%D0%B5%D0%BE+%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82%D1%8B+%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0&oq=&aqs=chrome.0.69i59i450l8.518807j0j7&sourceid=chrome&ie=UTF-8
https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg
https://www.youtube.com/watch?v=PKjcgBB2DNg
https://www.youtube.com/watch?v=v64Vq_k-yHo
https://www.youtube.com/watch?v=6FRonW4oSao
https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0

Indopmaniiini pecypcu

Bupuenns mucumrutian «®izuka 3 ocHoBamu Oioizukm» mependayae BUKOPUCTaHHS iH(pOpMAIHO -
KOMIT'IOTEPHUX TEXHOJOTIH (rmobanpHa cucTeMa iHTepHET, €JIEKTPOHHI MiIAPYYHHWKH, Bizyauizamisi (i3ud4HuX
SIBHII[ Ta MPOIIECiB, OIIHIOBaHHS 3HaHb, 00pOOKa pe3ynbTariB (pizmaHoro ekcriepumenty B Mathcad, Excel) Ta
pe3yIbTaTIB CYyYaCHHUX JOCITIKECHD B TATY3sIX (Di3UKH.

Bce meroanune 3a0e3nedenHs — JEKIIHHIA MaTepiai, onuc J1a00opaTOpHUX POOIT Ta 3aBIAHHS JUIs
CaMOCTIHHOT poOOTH € Ha €JIEKTPOHHMX HOCIsAX. Bes iHpopMallis HanaeTbes CTyACHTaM BUKIIATadeM.
L5 indopmaris Moxe OyTH po3MillieHa Ha caifTi Kadeapu.

Marepian iHpopManiifHOTO XapakTepy, SKWW B JOCTaTHIA Mipi BHUCBITJIICHHMH B HaBYaJIbHIN
JiTeparypi, CTYICHTH OIIAaHOBYIOTh CAaMOCTIHHO.

PexomennoBana nitepaTypa € B JocTaTHIi KiabkocTi B 6i0moreni HYBill Ykpainn.
http://eknigi.org/
http://www.twirpx.com/
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Jonarkm.
3pa3Ku KOHTPOJbHUX NUTAHb, TECTIB /151 BA3BHAYEHHS PiBHS 3aCBOECHHS 3HAHb
CTy/JIeHTaMH.

HYBIll Ykpainn ®-7.5-2.1.6-24
«bnank mecmosux 3a80amsy
HALIIOHAJIbHU YHIBEPCUTET BIOPECYPCIB 1 IIPUPOJIOKOPUCTYBAHHS YKPATHU

kadenpa ¢izuxu Juctumuiina « Pi3uka 3 OCHOBAMH Giodizuku»
Buknanag mpo¢. Binpmauenko A.I1.

«3aTBEPIKYIO»

3aBinyBau kadenpu 2024 p.

ITAKET TECTOBUX 3ABJIAHb. Monyns Mexanika, MoJieKyJisipHa ¢i3uka i TepmoanHamika. PeaabHi rasm
[Muranss 1. OcHOBHMI 3aKOH TUHAMIKK 00epTaHHs, abo Ipyrui 3akoH HploToHa U1 00€pTAILHOTO PYXY: ..
(JuIs IPONOBKEHHS peueHHsl BUOEpiTh HAWOUIbIL MOBHUH 1 BipHUI BapiaHT BiINOBII)

1 | MoMeHT 00epTaabHOI CHIIH, IPUKIIAICHOT 10 TijIa € BEIMYKHA, [0 JOPiBHIOE TOOYTKOBI MacH Ha KBajpar
BiJIcTaHi 1o 00paHoi oci

2 | MomeHT 00epTanbHOI CHITH, IPUKIIAICHOI 0 TiNla, JOPIBHIOE NOOYTKY MOMEHTY iHEpIIil Tijia Ha KyTOBE
IIPUCKOPEHHS

3 | MomeHT o0epTanbHOI CHITH, IPUKIIAICHOI A0 Tijla € BEIWYIHA, IO JOPIBHIOE JOOYTKY MacH Tijia Ha BiICTaHb J10
oci o0epTaHHs

4 | MowmeHT 00epTabHOI CHIIH, TPHUKIIAJCHOI 10 Tijla € J0OYTOK IPUKIAACHOI CHIIM Ha TUIeUe MPHUKIAJaHHs

[utanns 2. I[1ix cucTeMOoro0 BiUTIKy MU pO3yMieMo .. (BUOepiTh HaMOLTBIT BIpHUH Ta MOBHUM BapiaHT i3
3aIPOIIOHOBAHMX)

HPSIMOKYTHY CHCTEMY KOOpJHHAT

KPUBOJIIHIMHY CUCTEMY KOOPJAHHAT

CHCTEMY KOOPJMHAT i TOJUHHHUK, SIKI TTOB’sI3aHi 3 BUOPAaHUM TiJIOM BiTIKY.

JICKapTOBY CHCTEMY KOOPIMHAT, ITOB’A3aHy 3 BHOPaHUM TiJIOM BiJITIKY

AW IN|F-

[Mutanns 3. Skmo cucrema BiuTiKy BUOpaHa Tak, IO BOHA PyXa€ThCs pIBHOMIPHO 1 MPSAMOITiHIHHO, TOOTO, TIO iHEpIIil,
TO 11 HA3UBAIOTH .. (3AMUIIITH HAUOUTBII BipHHUI Ta MOBHUH BapiaHT BiIOBIl OJHUM CIIOBOM)

[utanns 4. Tino, popmoro i po3MipamMu SKOTO MOKHA 3HEXTYBATH IIPU OIKCI HOTO PYXY B IaHiH 3aadi HA3UBAETHCA ..
(3amumriTe MpaBUIBHUK BapiaHT BiAMOBII)

[Murtanus 5. ['paHUIIO BiHOIICHHS IPUPOCTY pajiiyca-BeKTOpa A0 NPOMDKKY Yacy, Ha MPOTI3i SAKOro el mpupict
BiOYBCS, IIPH YMOBI, IO CaM MPOMIXKOK Jacy IPsAMYE JI0 HyIIsl HA3UBAKOTh .. (3aIUIIITh HAWOTBII BipHAN Ta TOBHUH
BapiaHT BiAMOBI/I)

[uTanns 6. BekTop MBUIKOCTI MaTepialbHOI TOYKH Y BUITAAKY AOBITHFHOTO KPUBOJIHIHHOTO pyXy e .. (I
MIPOJOBKEHHs BUOEPiTh HAWOUIBIN BipHUMA Ta TOBHUH BapiaHT i3 3alIPONOHOBAHMUX)

1 | BigHOWICHHS IUISXY JIO Yacy, 3a SKUH Hei IUIX IPOHIeHO

2 dv

A=t

3 | rpaHMI BiJHOIIEHHS NIPUPOCTY pajiiyca-BeKTOpa 10 MPOMIXKY Yacy, Ha MpOTs3i sIKOTo Lei mpupicT BinOyBcs,
IIPU YMOBI, 1110 caM MPOMIXKOK Yacy MpsMYe€ JI0 HyJIsl
4 | rpaHuns, 10 SIKOT HaOJIMKAe€ThCs IPHUPICT pajiiyc-BEKTOpa

[Muranns 7. BekropHa BenmMumHA, SKa JOPIBHIOE MEPIIiN MTOXIAHINA KyTa HOBOPOTY TOYKH IO 4acy Ha3MBAETHCS ..
(3anmuIIiTh KiJJbKOMa CJIOBaMH HaWOUIbII BIpHUH Ta TIOBHUI BapiaHT BiJIOBii)
[Muranns 8. Mexaniuna po6oTa 10 epEeMIllIEHHIO Tijla BU3HAYa€Thes (POPMYJIOLO .. (3aIHLIITh GOPMYIIY)

ITutanus 9. MoMeHTOM iHepITii MaTepiaabHOI TOYKH BiTHOCHO JIESIKOT OCi 00€pTaHHS HA3UBAETHCS: .. (IS
MIPOIOBKEHHSI peueHHsI BUOepiTh HAWOIIBII MOBHUH 1 BIpHUH BapiaHT BiAMOBiIi)

BEJMYMHA, 1110 TOPiBHIOE TOOYTKOBI MacH Ha KBaJIpaT BiJICTaHi 0 AOBUILHOI OCi

JI0OYTOK MacH MaTepiajbHOi TOYKM Ha KBaJIpar ii BiicTaHi 0 1€l oci mpu 00epTaIbHOMY pyci

BEJTMYMHA, 1110 TOPIBHIOE TOOYTKY MACH Tijla Ha BiJICTaHb JI0 0Ci 00epTaHHS

J1oOyTOK NMpHKJIaIeHOT CHITH Ha TIJIede MPUKIaIaHHs

AW IN |-

IMuranas 10. MomenT "M" ob6epTanbHOi criu (00epTalbHUN MOMEHT) TP PyCi MaTepiaibHOT TOYKHU 0 KOJIY PalliyCcoM T
mig gieto cumu F 3ammcyerbes Gpopmynoro .. (3amumiiTe Gopmyiry)
AV

IMuranns 11. BigHoIIeHHs 3MiHM IIBUIKOCTI 0 TIPOMIXKKY 4acy, 3a SKUH 111 3MiHa BigOyacs At yasusarots ..
(3amuuriTe HAaWOUTBIN BipHHIA Ta TOBHUW BapiaHT BiAMOBII)
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IMurtanns 12. [epmmwmii 3akoH quHaMmikyu HeioToHa (3aKoH iHepiii) GopMyTIOEThCs Tak .. (BUOEPITh HAWOIIBIIT
BipHUI1 Ta MOBHUH BapiaHT MOXKIIMBOTO MPOJIOBKEHHS 13 3aIPONOHOBAHUX)

1 | Besike Tizio pyXa€eTbesi pIBHOMIPHO 1 IPSAMOIIHIIHO JI0 THX TIip, MOKM JIist HA HHOTO 1HIIMX TUT HE BUBEJE HOTO i3
LILOTO CTaHy

2 | JloBinbHe Tino 30epirae CTaH CrOKO abo pIBHOMIPHOTO NPSMOJIHIIHOTO pyXy A0 THX Iip, ITOKH Jisl Ha HOTO
IHIIMX TiJ HE BUBEJE HOT0 i3 IIbOTO CTaHy

3 | IlpuckopenHs “a”, sike OTPUMYE TiJIO MiJ Ji€l0 Ha HbOro cuiM “F”, HampaBiieHe Tak ke sIK 1 CHJjIa, IIPonopLiiiHe
cuii i o0epHeHo nponopuiliHe Maci Tija “m”

4 | Besike Tiso 30epirae cTaH CHOKOIO JI0 TUX Hip, MOKH Jlisl HA HbOTO HIIMX TiJl HE BUBEJE HOTO i3 IbOT0 CTaHy

[uranns 13. pyruit 3akon auHaMikn HeloToHa (OCHOBHMH 3aKOH JJMHAMIKH TIOCTYNAIBHOTO PYXY)
(hopMyITIOEThCsI (3AUCYETHCS) TaK .. (BUOEpITh HaOUIbII BipHUI Ta MOBHUI BapiaHT i3 3a1pOIIOHOBAHHX)

1 | F=m/a=m/(dv/dt)

2 | BEKTOpHA BEJIMYHHA ,,p”” YHCEIBHO JOPIBHIOE JOOYTKY MacH MaTepiallbHOT TOYKH Ha ii IBUAKICTh, Ma€e
HanpsIMOK TaKHH Xke sIK 1 11 MBHIKICTh

3 | [IpuckopeHHs “a”, siKe OTPUMYE TIJIO i Ai€l0 Ha HhOTO CHIK “‘F”, HampaBIeHe Tak ke sIK 1 CHIIa, IIPOIopIiitHe
if cwti 1 00epHEeHO MpoNopITifiHe Maci Tija “m”

4 | F=d(m/v)/dt

[utanns 14. Tperiii 3akoH nuHaMiku HeloTOHA (3aK0H Iii 1 MPOTHIT) 3aIMCY€ETHCS TaKOIO (OPMYIIOIO .. (3aIHIIITH
opmyy)

[Muranns 15. Icaak HproTOH 3HAMIIOB, 1110 1Bl MaTepiajibHl TOUKM MacaMy mj 1 My IPUTATYIOTHCS OHA O 1HIIOT 13
cuoro “F”, sixa 3amucyeThes Takoro GpopMyIior (3amumiTe Gpopmyiry)

[Mutanus 16 Pisusuuas Knaneidipona - Menaeneea s TOBUTbHOT Mac “M” ieaibHOTO T'a3y 3allUCYEThCS Y BUIIISAIL
.. (BuOepiTh HaOUIBII BipHUI Ta TOBHUI BAapiaHT i3 3aIIPONIOHOBAHUX )
1 m
pV == M RT == VRT
2 RT kN,T
=—=—"A_=—nkT
Vm Vm

3 y_ [BKT _ [8RT

m, M
4 q= dT

dx

[Muranns 17. 3anucatu Gpopmysy, 110 [OKa3ye MOBHY poOOTy “A”, siKy 311HCHIOE Ta3 NpH 3MiHI Horo 00 eMy Bin Vi 10
V2 B i300apHOMY IpOIIECi.
[Turanns 18. i300apHUM Ha3UBAETHCS MPOLIEC B i/I€aIbHOMY T'a3i, KOJIM HE3MIHHUM € TaKuil TepMOIMHAMIYHUH
napamerp, sK .. (3aIuIIiTh HAHGITBII BipHHIA Ta MOBHUI BapiaHT BiAMOBII)
Mutanns 19. Bennmuuna “Tlmin” e HalMeHIIA MOTEHIIAEHA SHEPTis MIKMOJICKyIsIpHOi B3aemoii, kT - cepemns
KiHETHYHA €HEPTisl XaOTHYHOTO TEIIOBOTO pyXy MoJeKyl. SAxmio [Tmin>>kT, To po3rinsayBana peyoBUHA 3HAXOAUTHCS Y
(a3zoBOMy cTaHi .. (3AMMLIITE Y SIKOMY?)

MMuranus 20. I'pagienToM Qi3MYHOT BETMYMHN Ha3UBAETHCS .. (BUOEPITH HAMOLIBII BIpHUH Ta MOBHUH BapiaHT
i3 3aPONIOHOBAHHMX)

JloBisIbHA 3MiHA IIi€] BEJIMYMHU 3 YaCOM

3MiHa 1€l BeJIMUMHHU Y IPOCTOPi Y HANPSAMKY 11 3SMEHIICHHS

3MiHa 1€l BeJIMUMHM IPH 301JIbIICHHI KOHIIEHTpallii MOJICKYJI

3pocTanHi 11i€ BETHYUHH 3 9aCOM

A WIN|F-

[Muranns 21. ®opmyna, mo onucye 3akoH boinsa-MapioTrta Juist 130TepMIYHOTO MPOLIECY B i/IeaIbHOMY T'a3i
3aIMCy€eThes TaK .. (3AMMIIITh HAHOILIBII BIpHUIT Ta TOBHUM BapiaHT BilNOBi1)

[Muranns 22. ®opmyna, mo onucye 3akoH Llapis 11 130X0pHOTO Npolecy B iealbHOMY I'a3i 3alIMCY€ETHCS TaK ..
(3anuiiTh HaWOIBII BIpHUH Ta MOBHUI BapiaHT BiAMOBI1)

[Muranns 23. Kinekicts Teruotu Q, HeoOXinHa it HarpiBanHs 1 kr peyoBuHu Ha | K HasuBaroTh .. (BUOEpiTh
HaWOUIbII BipHUH Ta IIOBHUIM BapiaHT i3 3a1POIIOHOBAHMX)

IMATOMOIO TEIIOEMHICTIO PEHOBHMHU

MOHﬂpHOIO TEIUIOEMHICTIO PCUOBHMHU

TermnoToro, HeOOXiAHOIO I 3aKUTIAaHHS PEYOBHHHU

AW IN(F-

TernoToro, He0OXiAHOIO I PO3IUIABICHHS PEYOBHHH
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[Muranns 24. OcHOBHE PiBHSHHS MOJIEKYJIIPHO-KIHETUYHOI TeOpil iJealbHUX ra3iB 3alUCy€EThCs TaK .. (3aMHULIITH
HaWOLIBII BIpHUH Ta TIOBHUH BapiaHT BiIIOBII)

[Muranns 25. 3anucatu GopMyIty, IO [TOKA3Y€E YUCIO MOJIB, 200 KUIBKICTh PEYOBHHH y JOBUIBHIN Maci pe4OBHHH ..
(3anmuIiTh HaWOIBII BIpHUH Ta MTOBHUI BapiaHT BiAMOBII)

[Muranns 26. bapomerpryna popMyiia ONUCYE 3aIEKHICTh aTMOC(HEPHOTO TUCKY 3 BUCOTOIO 1 3aITUCY€EThCS TAK ..
(3anmuIiTh HaWO1IBII BIpHUH Ta MOBHUIT BapiaHT BiAMOBII)

[utanns 27. Bkasatu mudporo, SKuit 3aK0H AT 11eabHOTO Ta3y IPEACTaBICHIH HIDKYE Y rpadiqHOMY BUTIIALIL.

B

1) 3akoH I'eii-JTlroccaka; 2) 3akon [apins; 3) 3akon boitns-MapioTra.

[uranns 28. 3akoH ABOTaapo IUIA MPOIIECIB B iAeaTbHOMY Ta3i (POPMYITIOETECS TaK .. (BUOEPITh HAHOLTBII BipHUI Ta
MTOBHUI BapiaHT i3 3alPOIIOHOBAHMX )
1 | JIns nanoi Macu ra3y IpH NOCTIiHINA TeMIrepaTypi 100yTOK THCKY ra3y Ha HOTo 00 €M € BeTMYHHA ITOCTiHHA:

pV =const ., T, m = const

2\ ) N . o V =V, (l+at)
06" eM manoi Macy Ta3y IpU HOCTIHHOMY THCKY 3MiHIOETHCS JIHIHHO 3 TEMIIEPATYPOIO HpH p,
m =const

p: p0(1+at)l'[pl/l AV4

Tuck naHOT Macu rasy Ipu IOCTIHHOMY 00°€Mi 3MIHIOETHCS JIIHIHHO 3 TEMIIEPaTypOro
m =const

4 | Mouni NOBINBHUX ra3iB MPH OJHAKOBHUX TEMIIEpATypi i THCKY 3aiiMal0Th 0HaKoOBi 00 eMu. [Ipn HOpMaIbHUX
ymoBax (p = 1.013*10° ITa; T = 273.15 K) - neii 06'em nopisuioe 22.41 m° / MoIb.

B

[uranss 29. ABume mudysii mousrae B .. (A7 MPOAOBKEHHS BHOESPITH HAHOLIBIN BIpHUA Ta MOBHHUI BapiaHT i3
3aPOINIOHOBAHUX)

1 | oOMiHi IESKOI0 KUTBKICTIO MacH YaCTHHOK, i3 SKAX CKIAJAIOThCS B3a€MOJIIOYI Tijla, IO THX Iip, TOIOKHU iCHY€
IpaJlieHT I'YCTHHH

2 | oOMiHI IMITYJIBCOM MiXK B3aEMOJIIFOUMMH [IIApAMH PSYOBHHH JIOTIOKH iICHYE IPAIIE€HT IMITYJIbCY

3 | oOMiHi TeMIlepaTypor0 MixK B3aEMOJIIFOUYMMH TiJaMH JIONIOKH iICHYE IPaJIi€HT TEMIIEPATYpH

4 | oOMiHi eHepriero MiXK B3a€MOJIIFOUYMMH TIJIAMHU JIOTIOKH ICHY€E TPaJIIEHT TeMIIepaTypu

IMurtanss 30. piBHAHHS cTaHy pealbHHX Ta3iB BaH-nmep-Baanbca ams 1 Momst a3y Mae BUMIEAY .. (BHOESpITh HAMOLIBIT
BipHHI Ta NOBHHMII BapiaHT MOXKJIMBOTO NPOJOBXKECHHS i3 3aIPONIOHOBAHHX)

Y1 (p+b/V?)(V —a)=RT
*1(p/V?)(V -b)=RT

>l (p+alVi(V, —b)=RT
*1 (pv )V /b)=RT

HAIIIOHAJIBHU YHIBEPCUTET BIOPECYPCIB I IPUPOJJOKOPUCTYBAHHS YKPATHU
kadenpa ¢izukn Juctumiina Pizuka 3 ocHoBaMu diodizuku

Buknanag mpo¢. Binemauenko A.I1.

,»3aTBEPKYIO"

3aBinyBau kadempu 2024 p.

IMAKET TECTOBUX 3ABJIAHb. Moayns «EnekTpuka, e1eKTPUYHUH CTPyM».

IMuranns 1. CranspHa Qi3ndHa BETUYHHA, KA BU3HAYAETHCS SIEKTPUIHNAM 3apsoM, SIKUH TPOXOANTh Yepe3 BeCh
MOIIEPEYHHH TIEPEPi3 MPOBITHUKA 32 OJAUHMIIIO Yacy HA3UBAETHCA .. (3ANMUILITH HAMOIIBII BIpHHUI Ta IIOBHUI BapiaHT
BiZMOBiIi)

IMurtanns 2. Jlnsg miaTpuMaHHsS B KOJIi TOCTIHHOTO CTPYMY HEOOXiHO MaTH CIellialbHUH MPUCTPIH, BCEPEINHI KOTPOTO
BiIOyBa€ThCS HEMEPEPBHE PO3/IICHHS PI3HOMMEHHHX 3apsIiB 1 X IepeHoC 10 BiAMOBIAHUX MPOBITHUKIB. BiH Ha3uBaeThCs
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.. (3anuiiTe Hai6iNbLI BipHUI Ta MOBHUI BapiaHT BiAMOBIi)

[Muranns 3. 3akon Oma 1 HEOJHOPLAHOT AUISTHKK €JIEKTPUYHOTO KOJia B iHTErpajbHill GpopMi, KOTpHH SBISIETHCS
y3araibHeHHM 3aKOHOM OMa, 3aMHCYEThCS TaK .. (3AMUILIITh IPABUIIBHY HOPMYITY)

[Muranns 4. [lapanensHe 3’ €THaHHS KOHJCHCATOPIB MPUBOIUTH 10 301IBIICHHS, YH A0 3MEHILIECHHS Pe3yJIbTYI0401
€MHOCTI .. (3aMHUILiTh BipHUIT BapiaHT BiAMOBI/I)

[Muranns 5. [lonspusanis AieeKTpUKa BUKIMKAE 30UIBIICHHS, YU 3MEHIICHHS B HhOMY €JICKTPUYHOTO TI0JIsI, TOPIBHSHO
3 TIEPBUHHUM 30BHINITHIM TOJIEM... (3aIMMIMITh BipHUI BapiaHT BiAMOBii)

[utanns 6. [TocninoBHE 3’€JHAHHS OMOPIiB IPUBOIUTH O 30UIBIICHHS, YU O 3MEHIIEHHS Pe3yIbTYIOYOTO OMOPY ..
(3anmuriTh BipHHI BapiaHT BiAMmOBii)

[uranns 7. Ilagigas HaNpyTH Ha AUISHIN KOJIa MK Toukamu 1-2 me .. (U11 mpoJoBXKeHHS BHOSPiTh HAHOIITBII
BipHHUH Ta MOBHUI BapiaHT i3 3aPOTIOHOBAHMX )

1 (hizudHa BeJIMYMHA, IO BUMIPIOETHCS B OMax

2 BEJMYHHA, 1110 IOPIBHIOE MOOYTKOBI CHIIM CTpyMY Ha orip mkepena EPC

3 (hi3zu9yHa BeMYHHA, IO JOPIBHIOE poOOTi, BUKOHYBaHIH CYMapHUM II0JIEM KYJIOHIBCBKUX 1 CTOPOHHIX CHJI IIPH
MepeMilieHHI MiXK TOUYKaMu 1 1 2 OTMHUYHOTO MO3UTHBHOTO 3apsiay.

4 (i3nuHa BeNnuYMHA, 0 BUMIPIOETHCS aMIIEPMETPOM

IMuranus 8. [apanenbHe 3’€AHAHHS ONOPIB MPUBOAUTE 0 30UIBIICHHS, YU JI0 3MEHIIICHHS PE3YIbTYIOUOr0 OTOPY..
(3anmuriTh BipHMT BapiaHT BiAMOBI/i)

[Mutanns 9. OCHOBHMI 3aKOH €JIEKTPOCTATHKH, a00 3aKOH 30€pEXKEHHsI eIEKTPUUHOTO 3apsiy (OPMYITIOETHCS
Tax.. (BuOepiTh HaHOLIBII BipHUI Ta NOBHHI BapiaHT i3 3aIIPONIOHOBAHUX )

1 EnextpuyHi 3apsiiv y AOBUTbHINA 3aMKHYTIH CHCTEMI PEKOMOIHYIOTh MiXk CO00F0, 3aJIMIIIAI0YMCh BCEPEIUHI i€l
CHCTEMHU

2 | Cyma MOJyniB eNeKTpHYHUX 3aps/iB JOBLUILHOI 3aMKHYTOT CUCTEMH 3aJIHIIAETHCS HE3MIHHOIO, SIKi O Iporiecu He
BiIOYBAJIMCSl BCEPEIUHI ITi€1 cHCTEMHU

3 | AnreOpaiuHa cyma eeKTPUIHHX 3apsiB JOBUTFHOI 3aMKHYTOI CHCTEMH 3aJIHIIA€THCS HE3MIHHOIO, SIKi O
MpoIlecH He BinOyBaucs BcepenuHi miel cuctemMu: (1 + g2 + g3 + ... +0n = CONSt

4 | JloBimbHA 3aMKHYTa CHCTEMA 3aJIMIIAETHCS IIO3UTHUBHO 3apsKEHOI0, sIKi O TpoIiecH He BiOyBalluCs BCepeIuHi
i€l CUCTEMH

[Muranns 10. 3aMKHYTOIO SJIEKTPUYHOIO CUCTEMOIO HA3MBAETHCS TaKa CHCTEMa, SKa. .. (BHOePiTh HAWOLIBII
BipHHI Ta NOBHHMI1 BapiaHT MOXKIMBOTO NPOJOBKEHHS i3 3aIPONIOHOBAHHX)

3akpuTa B KiMHATi Ha 3aMOK

HEe OOMIHIOEThCS 3apsIaMHU i3 30BHIIIHIMU TiJITaMH

[Tomimena B 3aKpUTY MOCYAMHY i3 JieIeKTpUKa

[NomilieHa B 3aKpUTY METAJICBY MOCYAUHY

AW IN|F-

[utanns 11. 3akon KynoHa mpo B3aeMOIiro 3apsiB 3aMUCY€ThCS TaK .. (3AMUMIITH BipHY QOopMyITy).

[Muranus 12. BexTop Hanpy»XeHOCTI €IEKTPUYHOIO TI0JISl € CHIIOBA XapaKTEPUCTHKA LLOTO TOJIS 0 BU3HAYAETHCS
BHPA30M .. (3amuIiTh BipHY HOpMyITy)

IMuranust 13. [ToBHA eHEPrist 3apsIHKESHOT0 OMUHUYHOTO MPOBiTHAKA MOAETHCS TAKUM BHPA30M .. (3aIHUIIITh BipHY
(opmyiy)

[utanns 14. 3anucatu popMyII0I0 3B’ 130K MK BEKTOPOM HAIPY>KEHOCT] Ta MOTEHIIAJIOM €JIeKTPUIHOTO OIS ..
(3anmriTe HaHGLTBII BipHUIA Ta TOBHUI BapiaHT BiAMOBIII) ...

[Muranns 15. Teopema ["aycca u1s1 eeKTpOCTATHYHOTO TOJISE CTBOPEHOTO OaraTbMa 3apsiiaMy y BaKyyMi 1a€ThCs
bopmyIoro .. (3anuiTh BipHy HOpPMYITY)

[Muranus 16. JIoBiIbHUIT BHOPSIKOBAHUI PyX ENEKTPUYHUX 3apsiB HA3UBAETHCS .. (3AMMUILIITh HAWOIIBII BipHUIL Ta
MOBHUIA BapiaHT BiAMOBIIi)

[Muranns 17. EnektpoH, sSIKUi pyXaeThcs IO KOJIOBIH 0opOiTi, eKBIBAJICHTHUH KPYTOBOMY CTPYMY, TOMY BiH Ma€
opOiTadbHAN MarHITHHI MOMEHT, MOAYJb KOTPOTO 3aMUCYETHCSA (OPMYIIOIO .. (3aNHIIiTh MPaBUIBHY (GOPMYILY)

Iutanns 18. Haseneni (iHAyKoBaHi) CKJIaJ0BI MarHiTHHX ITOJIIB aTOMIB (MOJIEKYJT) CKJIQIAl0THCS (IOIAr0ThCS) 1
YTBOPIOIOTH BJIaCHE MarHiTHE M0JI€ PEUOBHHH, IKE 0cTIa0Ir0€ 30BHIIIHE MarHiTHe roJie. Leit edekt oTprmaB Ha3By. ..
(3anwmIiT MpaBHUIBHY BiAMIOBiAB)

[Mutanns 19. PeyoBuHa, 10 HAMarHidy€eThCs, CTBOPIOIOYH BJIaCHE MArHITHE TI0JIe, SIKE CITIBIIAJa€ 32 HAIIPSIMKOM i3
30BHIITHIM TIOJIEM 1 ITiICHITFOE MOTO, HA3UBAETHCS. .. (3aNUIIITh IPABWILHY BiAIOBI/H)

[Muranns 20. HaBectn Bupas, 1110 NpeACTaBIsie COO0I0 TEOPEMY IPO LUPKYJISLII0 BEKTOPa HAPYKEHOCTI MAarHiTHOTO
nois “H .. (3amumiTe npaBuibHy Gopmyity)

[Muranns 21. PeyoBuHH, sIKi MAtOTh CIIOHTaHHY HaAMarHi4eHicTh, TOOTO, HAMAarHiueHi HaBiTh NPH BIICYTHOCTI
30BHILIHBOTO MAarHITHOTO MOJIsl HA3UBAIOTHCA .. (3aNHUILIITh TPaBUIILHY BiJIIOBIAB)

[uranus 22. Jlinii MarHiTHOT iHAYKWii .. (BHOEpiTh HAHOLIBLI BipHUI1 Ta IOBHUI BapiaHT i3 3aIIPONIOHOBAHUX )
1 | 3aBk/1M 3aMKHYTI 1 OXOIUTIOIOTh IPOBITHUKH 13 CTPYMOM.
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2 | 3aBaM pagiaJbHO PO3XOMITHCS BiJ NPOBIJAHUKA 13 CTPYMOM
3aBKIIM pasliabHO WAYTH JO IPOBITHUKH i3 CTPYMOM
4 | 3aBXaM WIyTh B3J0BXK MPOBITHUKA i3 CTPYMOM

w

[73:2]

IMuranus 23. 3akon bio - Caapa - Jlamaca [/1st IpOBiAHKKA i3 CTpyMOM ““i”°, eneMeHT KoTporo “dl” cTBoproe B AesKii
TOYMI iHAYKLIO MoJs B, 3anmucyeThes y BUDIAML: .. (3aNHILITh IPaBUIbHY HOPMYITY)

[Muranns 24. Y3araabHIOWOYH pPe3yabTaTH AOCIIHKEHb Jii MArHITHOTO TOJIS1 Ha Pi3Hi POBIHUKY 31 CTPYMOM AMIiep
YCTaHOBMB 3aKOH, 3TiIHO siKOro cuiia dFa 3 KO MarHiTHe moJjie Aie Ha eaeMeHT nposigauka “dl” 3i ctpymowm, 1o
3HAXOJUTHLCS B MarHiTHOMY TI0JIi 3aIUCY€ETHCS (POPMYIIOIO .. (3amuIIiTh IPaBUILHY GOpMYITy)

[Muranns 25. Hupkymnsuieto BekTopa “B” 1o 3agaHoMy 3aMKHYTOMY KOHTYPY Ha3HMBa€ThCs iHTErpal .. (3amumiTh
MIPaBWIbHY opMyITy)

[uTanns 26. MarHiTHe TI0JI€ CTBOPIOETHCS .. (BUOEPiTh HAMOLIBII BipHUIA Ta TIOBHUM BapiaHT i3
3apPONIOHOBAHMX )

PyxoMHUMH eNIeKTPUYIHAMH 3apsAAaMH, eICKTPUIHIME CTPYMaMHU Ta 3MiHHIM €JISKTPHYHIM I0JIeM

HepyxoMuMH eeKTPUYHAME 3apsAaaMu, 200 IOCTIHHAM eEKTPUIHHM TI0JIEM

JIunre mpu oGepTaHHi paMKH 31 CTPYMOM

AlWIN(F

T1IBKH IOCTIHHUM MarHiTOM

[Muranns 27. Bupa3 y BekropHOMy Burisini muist cun Jloperna Fa, mo nie Ha enextpuaHuid 3apsan Q, skuil pyxaeTscs B
MAarHITHOMY IT0JIi 3 iHAYKIi€to B 31 mBHIKICTIO “V” MaeThes GOPMYIOIO ... (3aMUmIiTh IpaBUIEHY HOpMYITY)
Mutanns 28. O6’eMHA TYCTHHA €HEPTil MATHITHOTO TOJIS MPEACTABIIEThCA (OPMYIIOHO .. (3anuIIiTh MPaBUIbHY

opmyiy)

[Muranns 29. BenuuuHa iHAYKIIHHOTO CTPYMY BH3HAUYa€ThCS TIABKH .. (BHOEPITh HAOUIbII BipHUI Ta MOBHHN
BapiaHT MOXKJIMBOTO NPOJIOBKEHHS 13 3aIPONOHOBAHHMX )

1 | WBHIKICTIO 3MiHM 34EIUICHOTO 3 KOHTYPOM IOTOKY MarHiTHOI iHIyKLii

2 | BEJMYMHOIO MarHiTHOTO MOJIsl TOCTIHHOIO MArHITY

3 | BEIMYMHOIO MarHiTHOIO I10JIsl, CTBOPEHOTO KOTYIIKOIO 3 TIOCTIHHUM CTPYMOM

4 | CepenHiM 3HAUYEHHSM CTPYMY 4Yepe3 KOTYILIKY
IMuranus 30. B nporteci Biakmoyenns mxepena EPC npu HassBHOCTI IHAYKTHBHOCTI y €IEKTPHYHOMY KOJIi CHIIA
CTPYMY 3MIHIOETBCS 110 TAKOMY 3aKOHY .. (BUOEpiTh HAHOLIbII BipHUI Ta HOBHUI BapiaHT MOKJIMBOTO
MPOJIOBXKEHHS i3 3aIPONIOHOBAHUX )

1 2 3 4

I, =Z/R I=1o(1 —e ™", 1R=Z’—Li—f. I=1Iee™ ",

THAIIIOHAJILHUAM YHIBEPCUTET BIOPECYPCIB i IPUPOJIOKOPUCTYBAHHS YKPATHH
kadenpa ¢izuku Jucummrina @iznka 3 ocHoBamMH 0iopiznkn

Buknanad mpo¢. Binemadenko A.I1.

,»3aTBEPLKYI0"

3aBinyBau xadeapu 2024 p.

IMAKET TECTOBUX 3ABJAAHb. Monyins «I'eoMeTpryHa i XBHJIbOBa ONTHKA, TBep/e Tij0, KBAHTOBA, ATOMHA i
siAepHa piznka

IMutanns 1. OruHaHHSA XBWISIMH HETIPO30PHX MEPEIIKO], K1 3yCTPIYarOThCSA Ha iX HUIAXY, 200 B OIBII ITUPOKOMY
CeHC1 — TOBUTbHE BiXMWICHHS PO3MOBCIOKEHHS XBIIIb TOOIU3Y MEPEIIKO]] B/l 3aKOHIB FTeOMETPHUIHOI ONITHKH (TOOTO, Bij
NIPSIMOJTIHITHOTO PO3MOBCIOJDKEHHS) HA3UBAETHCS ... (3AIMIIITh HAHOIIbII BIpHUI Ta MOBHUH BapiaHT BiNOBIAI OJHUM
CIIOBOM)

[Muranns 2. Y3romkeHe MpOTiKaHHS B Yaci i B IIPOCTOPI IEKIIBKOX KOJIMBAJIBHUX, 800 XBUIIBOBHX MPOLECIB
HAa3MBA€ETHCH ... (3ANUIIITH HAMOIMBII BipHUI Ta MOBHMII BapiaHT BiAIOBI/II OHUM CJIOBOM):

[Muranns 3. [IpocTopoBuii nepepo3noin CBITIOBOrO MOTOKY IIPH HaKJIaaHHI ABOX (UM JIEKIIBKOX) KOTePEHTHUX
CBITJIOBUX XBHWJIb, B PE3yJIbTATI YO0 B OJJHUX MICIISIX IPOCTOPY BUHUKAIOTh MaKCUMYMH, a B IHIINX — MiHIMyMH
IHTEHCHBHOCTI HA3UBAETHC ... (3AMMIIITH HAMOIIBII BIpHHMIA Ta IOBHHH BapiaHT BiAIOBiAi OJHUM CIOBOM)

ITuranns 4. [y cniocTepeskeHHs AUPPAKIIHOT KapTHHH MTPH MPOXOKEHHI CBITIIA Yepe3 TUQPaKITiiHy TpaTKy
HeoOXiTHO, o0 MocTiliHa TpaTku Oyia ... (BUOEpiTh HAWOIBII BipHUI Ta TOBHHUIA BapiaHT MOYKJIMBOTO
MTPOJIOBXKEHHS 13 3aIPOTIOHOBAHMX )

HabaraTo OiibIlla JOBKWHHU XBHJI NIAIal0U0T0 BUIPOMIHIOBAHHS.

HabaraTto MeHIIa JOBKHWHHU XBWJII IA/IAaI0Y0TO BHIIPOMIHIOBAHHS

CIiBIIaJaJIa i3 po3MipoM BUMIPIOBAIHHOTO PHIIALY

TOTO K MOPSIKY, 110 i JOBXHMHA XBHJII MA/IAI0Y0T0 BUIIPOMIHIOBaHHS
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IMutanns 5. HeoOMexeHi B IpOCTOpi XBUITI OJHIET IIJTKOM BU3HAYEHOI 1 CTPOTO MOCTIHHOT YacToTH (200 HOBKHUHU
XBUJI1) HA3UBAIOTHCS ... (3ANMIIITh HAHOLIBII BIpHUI Ta OBHUI BapiaHT BiAMOBI/I OJHIM CIIOBOM):

IMutanns 6. CBITJIO BUIMMOTO CIIEKTPATIBHOTO Jliala30Hy OXOILUIIOE TAKUM Jialla30H JOBKUHU XBUIIb ... (3aMUIIITh
BiJINIOBITHUIA iaMla30H):

[Muranns 7. KorepeHTHICTH XBUIIB 11€ ... (BUOEPITh HAMOLIBII BipHUI Ta IIOBHUI BapiaHT MOXIIBOTO
IPOJIOBXEHHSI i3 3aPOIIOHOBAHHX)

1 | Hey3ro/uKeHe NPOTiKaHHA B Yaci i B MPOCTOPI JEKIIbKOX KOJMBAJIbHUX 200 XBHIbOBHX ITPOLECIB.

2 | B3aeMHO-nIepHeHAMKYIISIPHE PO3NOBCIOKEHHSI IBOX XBUIIb

3 | y3rojukeHe NpOTiKaHHS B Yaci i B POCTOPi ABOX JOBUIbHUX MEXaHIYHUX SIBHIIL

4 | y3rojpKeHe MPOTIKaHH B Yaci i B MPOCTOPI NEKUTLKOX KOJUBAIBHNX, 400 XBHIHLOBHUX MPOIIECIB.
[utanns 8. iHTEepdepeHmieio CBiTIa HA3UBAETHCA .. (BHOEPiTh HAWOUIBIIT BIpHUN Ta TOBHUH BapiaHT MOMIIUBOTO
MIPOJIOBKEHHS 13 3aIPOTIOHOBAHMX )

1 | mpocTOpOBHUii TEPEPO3MOALT CBITIOBOTO MMOTOKY MPH BiHIMAHHI JBOX (UM JEKUIFKOX) KOTEPEHTHHX CBITIO-BUX
XBWJIb. B pe3ysibTaTi IIbOro B OAHUX MICISIX BHHUKAIOTh MAKCUMYMH, & B 1HIIHUX - MiHIMYMH iHTCHCHBHOCTI

2 | mpocTOpOBHIf IEPEPO3MOIiN CBITIIOBOTO IMMOTOKY MPH BiZOWBAHHI JBOX (UM ACKIIFKOX) KOTEPEHTHHUX CBITIIOBHX
XBHJIb

3 | mpocTopoBuHii IepepO3MOAL CBITIOBOTO IMOTOKY MPH HAaKJIaJaHHI ABOX (UM IEKITPKOX) KOTEPSHTHHUX CBITIIOBHX
XBHIB. B pe3ynbTati bOT0 B OAHUX MICISX BUHHKAIOTh MAKCUMYMH, a B IPYTUX — MIHIMYMH iHTEHCHBHOCTI
CBiTIIA

4 | mpoCTOPOBHIA IEPEPO3MOILT CBITIIOBOTO TIOTOKY IPH MHOKEHHI JBOX (IH ACKIIFKOX) KOTCPEHTHHX CBITIIOBHX
XBHJIb
[Muranns 9. ludpakuiero Ha3uBa€eThCS ... (BUOEPITH HAHOLIBII BipHUIA Ta TOBHHUI BapiaHT MOKJIMBOTO
MIPOJIOBXKEHHSI i3 3aPOIIOHOBAHHX)

1 | BigOuBaHHS XBHJIb Bijl IEPEIIOH, SIKi 3yCTPIYaIOThCS HA X ILIIXY

2 | NOoBUIbHE BIXWJICHHS PO3MOBCIO/PKEHHS XBIJIb [T00JIN3Y MEPENoH Bij 3aKOHIB MexaHiku HeloToHa

3 | oruHaHHs XBWIAMH IIEPEIOH, SIKI 3yCTPIYarOThCs Ha iX HUIAXY, a00 B OUIBII IIMPOKOMY CEHCI — JOBUIbHE
BIJIXMJICHHSI PO3IIOBCIODKEHHS! XBHJIb TOOJIM3Y MEPENOH BiJl 3aKOHIB T€OMETPUYHOI ONTUKH

4 | noBiJbHE BIIXWIICHHS PO3IIOBCIO/DKEHHS XBUIIb TT00JIM3Y MEPENoH BiJl 3aKOHIB ArHaMiku HploToHa
IMutanns 10. MoHOXpOMATHYHI XBHJII 11¢ HEOOMEXKEHI B IIPOCTOPI XBHUII ...

1 | Pi3HOi 0 BeIMYMHI aMILTITYAH

2 | omHi€l 1iIKOM BH3HAYECHOI 1 CTPOTO MOCTIHHOT YaCTOTH

3 | 3 HOCTI#HOO B Yaci aMILTITY/I010

4 | OaHakoBOi M0 BEMYHHI aMILTITYIH

[Muranns 11. Ipu orpumanHi TudpakuiiHOro CeKTpa He HyJIbOBOTO MOPSIIKY 32 IOMOMOIOI0 TU(paKIiiHOT rpaTKH
CUJIbHILIE BIAXUISIFOTHCS YEPBOHI MPOMEHI, YM CHHI? ... (3aIUILIITh NPaBUIIbHY BiJITIOBIJIb)

[ 1)

[Muranns 12. 3anexHICTh MOKa3HUKa 3aJOMIICHHS “N’” PEYOBHHU BiJl 4acTOTH “V” (a0 JTOBKUHU XBUII A) CBITIa, YM
3aJIeKHICTB (ha30BOi MBHUIKOCTI ““v”’ CBITIOBUX XBHJIb Bil HOT0 9acTOTH “v” (200 HOBXHWHU XBUII A) HA3UBAETHCA ...
(3anmriTe HaO1LIBII BipHUH Ta IOBHUM BapiaHT BiAMOBiI OJTHIM CIIOBOM):

[Muranns 13. Skmo chepruuHa XBHISL IPU PO3MOBCIOKEHHI 3 TOYKOBOTO JUKEpEIa 3yCTpivyae eKpaH 3 KPYTriuM
OTBOPOM, TO KOJIM OTBIp BiIKpHBAa€ HelapHe YUCiIo 30H PpeHens, To pe3ysbTyloua aMIUIiTYAa iHTephepyrounx
XBHJIb B TOUIIl HA €KpaHi.. (BUOEepiTh HAWOIIbII BIpHUH Ta MOBHUH BapiaHT MOXIIMBOTO MPOJIOBXKEHHS i3
3aIpOIIOHOBAHMX)

Oysie MeHIIa, Hi’K IIPH BUILHOMY PO3IIOBCIO/DKEHHI XBHIIL.

Oyie IHIIOr0 HAaNPSMKY, HiXK IIPH BUILHOMY PO3IIOBCIO/PKEHH] XBHII

Oysie OlbIIa, HiXK IPH BIIBHOMY PO3IIOBCIODKEHHI XBHIII

AlWIN(F

Oy/ie 0IHaKOBOIO 3 Ti€l0, 1o Oysa O IpH BIIbHOMY PO3IIOBCIOKEHHI XBHJI

[Mutanns 14. CBitio, B IKOTO HAMIPSIM KOJIMBAHB CBITIOBOTO BEKTOPY SKMMOCH YHHOM BITOPSAAKOBAHUI HA3WBAETHCA ...
(3anuIiTh HAWOLIBII BipHUH Ta IOBHUIA BapiaHT BiAMOBI/ OJHUM CIIOBOM):

[Muranss 15. BiaMiHHICTD B IOTJIMHAHHI CBITJIAa IPO30PUM KPHCTAJIOM B 3aJIS)KHOCTI Bifl Opi€HTallii KOJIMBaHb
EJISKTPUYHOTO BEKTOPY CBITJIOBOT XBHJII HA3UBAETHC ... (3AIMILITH HAHOLIBII BIpHUH Ta HOBHUI BapiaHT BiANOBiAI OJHUM
CIIOBOM)

[Muranns 16. B nocninax He crocTepiraeThbes iHTEphEpeHLis CBITIA BiJl HE3aIEKHUX JDKEPEl, HaIpUKIIa Bij
JIBOX EJIEKTPUYHMX JIAMIIOUOK TOMY IO .. (BUOEpiTh HAMOUIbII BipHUI TA IIOBHUI BapiaHT MOXIIBOTO
IIPOJIOBXKEHHSI i3 3a1POIIOHOBAHHX)

KOKHE peaJIbHE JDKEPEIIO ]A€ CTPOr0 MOHOXPOMATHYHE CBITJIO 1 XBHUIII, SIKi BUIIPOMIHIOIOTHCSI JTFOOUMU
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HE3aJIS)KHUMH JHKEPEIaMH CBITIIa, 3aB)KIIH KOTEPEHTHI

2 | Bci peasbHi pKepea CBITIIA Tal0Th CTPOro MOHOXPOMATHYHI XBHIII, SIKI € 3aB)KIM KOTCPEHTHI

3 | Hi oJHE pearbHe JKEPEeo He Ja€ CTPOr0 MOHOXPOMATHYHOTO CBITJIA 1 XBHII, SIKi BUIIPOMIHIOIOTHCS JTIOOUMH
HE3AJICKHUMHU JDKSPEIIAMU CBITJIa, 3aBXK]IM HEKOTSPECHTHI

4 | KOXHE peasbHe JHKEPENo He Ja€ CTPOro MOHOXPOMATHYHOTO CBITJIA 1 XBUIII, SIKi BUTIPOMIHIOIOTHCS TIOOMMU
HE3AJICKHUMU JDKSPEJIAMU CBITJIa, 3aBXK/IU € KOTSPESHTHI

5 | Bigmaneni Ha BigcTaHb <<\ BiJ NEPENOHH, IKa BUKIUKAE TUPPAKIIIO

[Muranns 17. JloBKHHA XBUII Amax, SIKa BIATIOBiJa€ MAKCUMAaJIbHOMY 3HAQUEHHIO CIIEKTPAJILHOT I'yCTHHHU
BUIIPOMIHIOBAJIBHOI 3[ATHOCTI I',T, 3HAXOANUTHCS 3TITHO 3aKOHY 3MillleHHs BiHa, sSIKH 3amHCy€eThCs Tako0 (hOPMYJIOIO ...
(3anuIiTh OpaBUIbHY HOpPMYIY):

[Muranns 18. MeTox BUMIpIOBaHHS BUCOKUX TEMIIEPATYP, KU BUKOPUCTOBYE 3aJI€KHICTh CIIEKTPaIbHOI IT'yCTHHU
BUIIPOMIHIOBAJIBHOT 37IaTHOCTI T BiJl TEMIIEPATYPH, HA3UBAETHCS ... (3AIMILITH HAHOLIBII BipHUH Ta MOBHUI BapiaHT
BiJINIOBI/Ii OJTHAM-JIBOMA CIIOBAMH):

[Muranns 19. 3akon Credana-bosplMana I ONMCAHHS CIIEKTPa TEIJIOBOTO BUIIPOMIHIOBAHHS a0COIIOTHO YOPHOTO
TiJla BUPAKAETHCS TAKOKO (POPMYIIOHO ... (3AMUIIITH MPaBIIBHY (GOpMYITY):

[Mutanns 20. @oToeNeKTpHUIHIHA ePEeKT, y pe3yIbTAaTi IKOTO MPH OCBITIICHHS KOHTAKTY JABOX Pi3HHUX HAIliBIPOBITHUKIB
M HAIIBIPOBIIHUKA W METAly y PEUYOBHHI BUHHKAE CIIEKTPOPYILiiiHA CHIIA TIPH BiICYTHOCTI 30BHIITHHOTO €ICKTPUIHOTO
TIOJIS] — HA3MBAETHCA ... (3AMUINITh HAHOUTBII BipHUN BapiaHT BiMOBIII OTHUM CIIOBOM):

utanns 21. ®opmymna Pemnes-/>kuHca A ClIeKTpaIbHOI TyCTHHH BHIIPOMiHIOBaNBHOI 3maTHOCTI AUT Mae
BHIJISL ... (BUOEPITh HAHOUIBI BipHUH Ta MIOBHUH BapiaHT MOXKIMBOTO MPOJJIOBKCHHS 13 3aIIPOITOHOBAHHUX )

1| R.=cT*

2 | n.1=(2nv?/c?) KT, ne “k” — nocriitaa BonpMana

3| Aax=hIT

4| gg=hv=hc/h

[Muranns 22. J{1s K0)KHOT peyOBUHH iCHY€ “depBoHA rpaHulyl’” ¢poroedekra, TOOTO MiHIMAaIbHA YacTOTa CBITIA “Vo”,
IIPU KOTPii CBITIO JIt000T iIHTEHCUBHOCTI poToedekTa He BUKIMKAE. 3HAUSHHS ““Vo 3aJIeXKUTh BiJ ... (3AMULIITh HAWOUIBII
BIpHUI1 Ta MOBHUIA BapiaHT IPOJOBXKEHHS):

[Muranns 23. Bupa3s ,,.B aromi icHyrOTh cTalioHapHi (Taxi, 1110 He 3MiHIOIOTHCS 3 YaCOM) CTaHH, B SIKMX BiH He
BHIIPOMiHIO€ eHeprii. CTamioHapHUM CTaHaM aTOMY BiATIOBITAlOTH OPOITH, MO SIKUX PYXAIOTHCS CNEKTPOHH. Pyx
eNICKTPOHIB M0 CTalliOHAPHUX OpOiTaX HE CYNPOBOIKYETHCS BUIIPOMIHIOBAHHSM CJICKTPOMArHITHUX XBUIIb. B
CTaIllioHaApHOMY CTaHi aTOMY €JIeKTPOH, PYXarUHUCh IO KPYTOBii opOiTi HOBUHEH MaTH JUCKPETHI KBAHTOBAHI 3HAYCHHS
. . " . myvr, =nn,,
MOMEHTY IMITyJIbca, SIKi 33/I0BOJIbHSIOTh HACTYIHIN yMOBI
MTOBHUI BapiaHT MMPOIOBKCHH):

[utanns 24. Bupas ,,[Ipu nepexoai exekTpoHa i3 OAHi€l cTallioOHapHOT OpOITH Ha iHITY BUIPOMIHIOEThCS (U1

hv=E, -E

— BHpaXKae ... (3aMUIIiTh HAHOUTBII BipHUH Ta

MIOTJIMHAETHCS) OJAUH (POTOH 3 CHEPTIEI0 M sika TOPIBHIOE PI3HUIN €HEPTii BiIOBITHUX CTAI[iOHAPHUX
cradiB (En 1 Em - BiAmoBigHO, eHeprii cTallioHapHUX CTaHIB aTOMY [0 1 IS BUIIPOMIHIOBAHHS (UM TIOTJIMHAHHSA))” —
BUPAXAE ... (3AMUIIITh HAWOIIBII BIDHUH Ta MMOBHUH BapiaHT NPOJOBXKEHHS):

[Muranns 25. Jlazep 000B A3KOBO Ma€ TPU OCHOBHI KOMIOHEHTH, OJHUM 3 SIKUX € CEPEIOBUILE, B SIKOMY CTBOPIOIOTHCS
CTaHH 13 iHBepcielo HaceneHocTel. Take cepeoBHIIe HA3UBAETHCS ... (3AIUILIITH HAMOUIBII BipHUI Ta IIOBHUI BapiaHT
TIPOJIOBYKEHHS ):

[Mutanns 26. Jlazep 000B I3KOBO Ma€e TpPH OCHOBHI KOMITOHEHTH, OJTHIM 3 SIKHUX € TIPUCTPill 1T yTBOpEHHS iHBEpCii
HACEJICHOCTI eJIeKTPOHIB B aKTHBHOMY CepeoBHIi. BOHO Ha3MBa€eThC ... (3aMUIIITh HAHOITBII BipHUHN Ta IOBHUI BapiaHT
TIPOJIOBXKEHHS ):

[Mutanns 27. Jlazep 000B I3KOBO Ma€ TPU OCHOBHI KOMITOHEHTH, OJTHUM 3 SKHX € TIPHIIaJ, SKAH BUALISIE B IPOCTOPI
BHOpaHi HANPSIMKH ITy4Ka (OTOHIB 1 (POPMYIOTH BUXOSIIMN CBITIOBUH ITy4oK. BiH Ha3MBaeThCs ... (3aNUILIITh HAHOUTBII
BIpHUI1 Ta MOBHUI BapiaHT NPOJOBXKEHHS):

[Muranns 28. [pu 30u1bIeHH] eHeprii 6oMOapayounX aHo/ eJIEKTPOHIB Ha ()OHI HENEPEPBHOTO CIEKTpPa
PEHTIeHIBCHKOTO BUIIPOMIHIOBAaHHS 3’ SIBJISIFOTHCS] OKpeMi Pi3Ki JIiHii (Tak 3BaHM JiHIHYATHH CTIEKTP, KU HA3UBAETHCS
XapaKTEepPUCTUYHUM PEHTTCHIBCHKHM CIIEKTPOM). BiH BU3HaYaeThCs JIMIIE ... (3aNUILIITh HAHOUIBII BIPHUH Ta HOBHHUN
BapiaHT IPOJIOBXKEHHS):

IMurtanns 29. Xapakrep HEMEPEPBHOTO CIEKTPa PEHTTEHIBCHKOTO BUITPOMiHIOBAHHS BU3HAYAETHCS TUTBKH ... (3aITUIIIITH
HaWOUIBIN BipHHIA Ta IOBHUW BapiaHT MPOIOBKECHHS):

IMurtanns 30. JlochimKyroun peHTTeHIBChKI CIIEKTPHY Pi3HUX XiMIYHHUX €JIEMEHTIB, aHTTiHChbKu# ¢izuk I'. Mosmi
BCTAHOBUB CITiBBiTHOIIIEHHS JIJIs1 BU3HAYEHHS YaCTOT CIEKTPAIBHUX JIiHIH, 10 HA3UBAETHCS 3aKOHOM MO3JTI. ... (3alUIIiTh

MIPaBWIBHY POPMYITY):

18



