HALIOHAJIbHUAM YHIBEPCUTET BIOPECYPCIB I
IPUPOJIOKOPUCTYBAHHSI YKPATHM

Kadenpa PISUKH

“3ATBEP/DKYIO”

CKTOP HHI enepreruxu,
MA 1 qq-repro36epe>KeHH;1
“fipod. Kammyn B.B.
%) 2024 p.

R g kP “CXBAJIEHO”
Ha 3a0111aHH1 Ka(’penpu Gbizuku
ITporokos Ne 5 Bix 07 Tpasus 2024 p.
3aBiyBau Kadenpu

J1o11. Booiumup BOMKO

PO3IJISIHYTO”
I"apant OIT “ABroMaru3allis Ta
KOMIT’ IOTepHO-IHTErpoBaHi TeXHOJIOTII Ta

MOTOTGXHiKa”

o it " gou. Amna IYJIHUK
POBOYA IIPOFPAMA

HABYAJIBHOI JUCHUIITHA

PI3UKA

Ianyss 3uanb 17 Enekrponika, aBToMarusaris ta eJIeKTPOHHI KOMYHIiKaIlii.

Cnenianbuicts 174 ABTOMATH3aIlis, KOMII'IOTEPHO-IHTErPOBaHi TEXHOJIOTIT Ta
pobGoToTexHika

OcBiTusi nporpaMa «ABTOMaTH3aIlisl, KOMIT IOT€PHO-IHTerpOBaHi TEXHOJIOTIi Ta
poboToTeXHiKa» C [

Po3poGuuku: npodecop JoKTop (Bi3.-Mar. HayK, Binsmauenko Anarouiit Ilerposud,

Kuis — 2024 p.



Onuc HABYAJBHOI JUCHHUILIIHA

«DIBUKA»

I'any3b 3HaHb, CHENiAJbHICTH, OCBITHS MPOrpamMa, OCBIiTHIi CTyliHb

OcCBIiTHIH CTYMIHB

baxanasp

CrermajipHICTh

174 Aemomamu3zayis, komn'romepHo-
IHmMe2posaHi mexHo02ii ma pobomomexHika

OcaiTHBO-TIpO(eciitHa mporpama

«Aemomamuszayis, KoMn 1OMepHO-iHMe2PoBaHi
mexHo102ii ma pobomomexHikay

XapakTepuCcTHKA HABYAJIbHOI AMCIUILIIHU

Bug 000B’sI3K0OBa
3arajibHa KUIBKICTh TOJIUH 120
Kinekicts kpeautiB ECTS 4
KinpKiCTh 3MICTOBHUX MOJIYJIIB 2

Kypcosuii npoekt (poboTa)
(3a HasIBHOCTI)

HC INIaHYE€TBCA

Popma KOHTPOJTIO

CK3aMCH

IMToxka3HUKHN HABYAJLHOI JUCHMILIIHA
JJIS1 ICHHOI Ta 3204HOI (p)OPM HABYAHHS

Henna dpopma
3100y TTS BHIIIO]

3aouHa opma 3700y TTS
BUIIO1 OCBITH

TOJIUH JIJIs IeHHO1 (popMu 3100y TTs
BUIIO1 OCBITH

OCBITH
Pik miaroroBku 1
Cemectp 1
Jlek1iiiHi 3aHATTS 30 200 200.
[IpakTryHi, CEMiHAPCHKI 3aHATTS 15 200. 200.
JlabopaTopHi 3aHITTS 15 200 200.
Camocriiina po6oTa 60 200 200.
KiJIbKiCTh THKHEBUX ayTUTOPHUX 4 200

IIpumirka. CriBBIAHOIIEHHS KITBKOCTI TOAUH ayAUTOPHUX 3aHATh 10 CAMOCTIHHOI:
s nennoi ¢opmu HaB4aHHs - 60 roa. go 60 roxa.




1. MeTa Ta 3aBAaHHA HABYAJILHOI AUCIHHILTIHA

Meta BHUBUEHHS HaBYaJbHOI MUCHHILUNIHM (i3uka — 1e (yHIaMEHTalbHAa MiATOTOBKA MalOyTHBHOTO (haxiBIA.
OcobmuBa pois (i3UKK BU3HAYAETHCA, TIEPIIT 32 BCE, CAMHUM IPEAMETOM BUBUCHHS, B IKOMY PO3KPHBAETHCS 3MICT MaTepii i
¢dopwm ii pyxy, mpocTopy i gacy sk GopM icHyBaHHS MaTepii, B3a€MO3B'A3KY i B3a€EMOIIEPETBOPIOBAHOCTI BUIIB MaTepii i pyxiB,
€IHOCTI MarepianbHoOro cBity. Kpim Toro, ¢i3uka € BepUIMHOIO IHTEJIEKTYalIbHOI MisSUILHOCTI JII0JCcTBa. B 1iboMy mosisirae
Ba)XJIMBE METOJIOJIOTIYHE 1 CBITOTUISAHE 3HAUCHHS! BUBUYEHHS (i3uku. Ha OCHOBI BUBYEHHSI KIIaCMYHOI i KBaHTOBOI (pi3HKH,
3aCBO€HHS (I3UYHUX Teopiil, (QyHIaMEHTAIPHUX IIOHATH 1 O3Ha4YeHb (I3MYHUX BEIWYMH, 3MICTY MoOJeJel, 3aKOHiB,
NIPUHIUIIB, (OPMY€EThCA IITICHA cydacHa (i3uyHa KapTHHA CBITY.

3aBaaHHA HaBYATHHOI AUCIUIUIIHY (Di3WKa € TAKUMU:

CTBOpeHHS y CTYIEHTIB IOCTaTHBO IMHPOKOI IATOTOBKH B Tady3i (i3WKW, BOJOMIHHA (yHIAMEHTAIbHUMHU
MIOHATTSMH Ta TEOPiSIMU KIIACHYHOI Ta CydacHOi (i3nKH, o 3a0e3mnedye iM eheKTHBHE ONTaHyBaHHS CHeNiaJbHUX MPEIMETIB
1 TIOAANBIITy MOIINBICTh BUKOPUCTAHHA (i3WIHUX MPUHIUMIB. CIOIU BITHOCATHCS TaKOK HABYAHHS CTYACHTIB METOIaM Ta
HAaBHYKaM PO3B’s3aHHSA KOHKPETHHX 3aJad Ta O3HAHOMIICHHs iX i3 CyYacHOI0 HayKOBOIO amaparyporo, B TOMY YHCII
eNEKTPOHHO-00YHCITIOBAIBHOIO.

dopMmyBaHHS y CTYJIEHTIB HayKOBOT'O CBITOTJISIIY Ta cy4acHoro (i3u4yHoro MuciieHHs. Lle 3aBmaHHS ciiJ Takox
PO3TJILIATH SK ICTOTHY YaCTHHY T'YMaHITapHOI MiATOTOBKK MaOyTHBOTO CreliaiicTa, 60 OUIBIIICTh MUTAHb ICTOPIl HAYKH,
¢inocodii 1 HABITH €CTETHKH MOXKHA MPOJICMOHCTPYBATH IMiJl YaC BUKJIAJaHHI Kypcy (i3UKH, IPUIOMY HA MPHUKIATaX, 110
HaWOUIBII OM3BKI 10 CXMIBHOCTEW CTYICHTIB.

[Tpu BruBYeHHI (Bi3UKK HEOOXiTHO BUXOIUTHU 3 €IHOCTI (I3UKH SK HAYKH Ta MIMOOKOTO 3B 53Ky Pi3HUX 11 PO3ALNTIB,
TOJIOBHY YBary NPHIUIAIOYM BHBYEHHIO OCHOBHHMX NpUHLMMIB (izuku. Takuii miaxin 3akiajgae MilHYy OCHOBY
(yHIaMEHTAFHUX 3HaHb, YAM CIIPHUSE 3aCBOEHHIO B ITOJAIBIIOMY Pi3HOMAaHITHHAX CIeIiali3ariii.

V Bcix BHIaAKax, KOIH 1€ MOXKIIFBO, 3aKOHH (Pi3uKH Tpeba BUBOIUTH 3 OCHOBHUX IMPHHIUIIIB i BCIOAH MiTKPECITIOBATH
PI3HHUIIIO MiXK OCHOBHHMH ITPUHIUIIAMH i BACHOBKaMH 3 HUX. HeoOXiTHO parHy TH noka3aTy B3a€MO3B’ 30K Pi3HHX raimy3ei
(i3uKkH (a TAaKOXK HAYKH i TEXHIKH).

VY pe3ynbrari BUBYEHHS HAaBUAIBHOT TUCIUIUTIHY CTYICHT IIOBHHEH

3HATH: - OCHOBHI (Di3WYHI BEJMYMHH, OJUHUII 1X BUMIPIOBaHb, OCHOBH TEOpii MOXHOOK Ta IpaBuia 0OpOOIeHHS
pe3yJIbTaTiB BUMIPIOBaHb, Cy4acHi 3aC00M BUMIPIOBaHHSI (Di3MYHUX BEITHMYHH

- (hyHIIaMEHTaJIbHI MOHATTS ¥ Teopii KiIacuuHOl Ta cyyacHoi (i3uku 3 TUM, 00 ehEeKTUBHO OMAaHYBaTH ClielialbHi
HABYAJIbHI JUCHUIUIIHU T4 BUKOPUCTATH 3HAHHS (Pi3UYHUX 3aKOHOMIPHOCTEH y MallOyTHI# poOOTI;

- METOJIM PO3B'sI3yBaHHs NPAKTHYHUX (HI3UUHUX 33]1a4 Ta MpooseM.

BMITH: - KOPHCTYBaTHCS 3ac00aMM BUMIpPIOBAaHHS, MPOBOANTH MaTeMaTHYHY 1 CTAaTHCTHYHY OOpOOKYy pe3yibTaTiB
BHMIipIOBaHb;

- KOPHCTYIOUUCH (PI3MYHIMH MTOJIOKCHHSIMH, 3aKOHAMH 1 TEOPIisIMH, 3aCTOCOBYBATH HAOyTI TEOPETUYHI Ta MPAKTUIHI
3HAHH IiCJsI BUBYCHHS CICHiaTbHUX JUCIUILTIH B MAHOYTHIH poOOTI i3 CIeialbHOCTI,

- TIOSICHIOBAaTH (Di3MYHI MpOIIeCH Ta SBUINA, SKi BiMOYBAIOTHCS B IPUPOJHOMY CEPEAOBHIII, a TAKOXK MiJ yac poboTH
Pi3HOTO POy YCTaTKyBaHHA Ta 3MiHCHEHHI 010TEXHOJIOTIYHUX TPOIIECIB;

- 3aCTOCOBYBaTH (hi3UUHI METO/IM 1 IPUJIA/IN HA MPAKTHUIII.

Habymms komnemenmuocmeit

Cranrgapt BHIO0i OCBiTH OakanaBpa 3a crierianbHicTio 174 — ABTOMaTH3a1lisl, KOMIT IOTEPHO-1HTETPOBaHi TEXHOJIOT11
Ta poOOTOTEXHiKa Taimy3i 3HaHb 17 - EnekTpoHika Ta TenekoMyHiKallii 3aTBepKeHo 1 BBeaeHO B airo Hakazom MiHicTepcTBa
ocBitH i Hayku Ykpainu Bix 04.10.2018 p. Ne 1071.

BuBuenHs HaByanbHOI qUCHUILTIHN «Di3KKay CHIpHsE TOMY, 110 3TiIHO IIbOTO CTaHAAPTY CTYJICHT MOKe HaOyTH:

InTerpanbua komnerentHicts (IK):
31aTHICTH pO3B’s3yBaTH CKJIAHI CIIELiali30BaHi 33/1a4i Ta MPAaKTHYHI IPOOJIeMH, 1110 XapaKTePHU3yIOThCSI KOMIUIEKCHICTIO Ta
HEBU3HAUEHICTIO YMOB, Iif] 9ac MpoQeciiHOi TisSTBHOCT] y Tamy3i aBToMaTH3amii abo y mporeci HaBuaHHs, [0 rependavae
3aCTOCYBaHHSI TEOPil Ta METOIB Tamy3i.

3aranbHi komnerenTHocTi (3K):

. 30aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTHYHUX CUTYAIIisX.

. 30aTHICTh CIUIKYBAaTHCS ACPKABHOIO MOBOIO SIK YCHO, TaK 1 IIMCHMOBO.

. 3IaTHICTH CIUIKYBaTUCS 1HO3EMHOIO MOBOIO

. HaBnuku BuKOpHCTaHHS iHGOPMAIIHHIX 1 KOMYHIKAIIHHUX TEXHOJIOT1H.

. 3IaTHICTH J10 TOIIYKY, ONPAIIOBaHHs Ta aHali3y iHpOpMALii 3 Pi3HUX JKEpeI.
. HaBnuku 3nilicHeHHst 6e31e4HOT AisIbHOCTI.

. [Iparnenns 10 30epekeHHs. HABKOJIMIIHBOTO CEPEI0BHIIA.

. 3IaTHICTh MPAIFOBATH B KOMAHII.

OO DN W~
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9. 3maTHicTB peasizyBaT CBOi IIpaBa i 000B’ 3K SIK WICHA CyCIIIILCTBA, YCBIIOMITIOBATH IHHOCTI TPOMAaJSTHCEKOTO
(BUTBHOTO JIEMOKPATHIHOTO) CYCIIBCTBA Ta HEOOXiTHICTH HOTO CTAJIOTO PO3BHUTKY, BEPXOBEHCTBA MpaBa, IpaB i CBOOO]
JIIOAWHY 1 TpOMaJITHIHA B YKpaiHi.

10. 3gatHicTh 30epiraTa Ta IPUMHOKYBATH MOPaJbHI, KyIbTYPHI, HAYKOBI IIIHHOCTI 1 JJOCSTHEHHSI CYCIIiJILCTBA Ha
OCHOBI PO3yMiHHS iCTOpii Ta 3aKOHOMIPHOCTEH PO3BHUTKY HpEeAMETHOI 00jacTi, Il Micus y 3arajbHii CHCTeMi 3HAaHb IIPO
MIPUPOJLY 1 CYCITUILCTBO Ta y PO3BUTKY CYCIIBCTBA, TEXHIKHM 1 TEXHOJIOTIH, BAKOPUCTOBYBATH Pi3HI BUAX Ta GOPMHU PyXOBOI
AKTHBHOCTI ISl aKTUBHOT'O BIATIOYMHKY Ta BEACHHS 30POBOTO CLOCOOY JKHUTTSL.

Cueniaabhi (¢paxosi) komnerentHocti (CK):

1. 31aTHICTH 3aCTOCOBYBATH 3HAHHS MAaTEMaTHKH, B 00Cs131, HEOOX1AHOMY JUTSl BOJIOJIIHHSI MaTEMaTHYHUM arapaTom
1 BUKOPHCTAaHHS MATEMaTHIHUX METOMIB JUIS aHAJi3y i CHHTE3y CHCTEM aBTOMATH3AIlii.

2. 37aTHICTh 3aCTOCOBYBAaTH 3HAHHSA 3 3arajibHOi (i3UKH, ENEKTPOTEXHIKH, CIEKTPOHIKH 1 MiKpOIPOILECOPHOT
TEXHIKH, B 00Cs3i, HEOOXiTHOMY IJIsI pPO3YyMiHHS MPOIECIB B CHCTEMaX aBTOMATH3allii Ta KOMI'IOTEPHO-IHTETPOBAHHUX
TEXHOJOTIX.

3. 3maTHiCTF BUKOHYBAaTH aHaji3 00’€KTiB aBTOMATH3allii HA OCHOBI 3HAHB MPO MPOIIECH, IO B HUX BiIOYBAIOTHCS
Ta 3aCTOCOBYBATH METOJH T€OPii aBTOMAaTUYHOTO KEPYBaHHS [UISl TOCHIKCHHS, aHaJi3y Ta CHHTE3y CHCTEM aBTOMAaTHIHOTO
KepyBaHHSI.

4. 3naTHICTH 3aCTOCOBYBAaTH METOJAM CHUCTEMHOTO aHaji3y, MaTeMaTHYHOTO MOJCNIIOBaHHA, ileHTU]iKauii Ta
YHCIIOBI METOJM AJIsl PO3POOIICHHS MaTeMaTHYHUX MOJIENEH OKpEMHX eJIEeMEHTIB Ta CHUCTEM aBTOMaTH3alil B IIJIOMY, JUIs
aHai3y SIKOCTI X (DYHKI[IOHYBaHHS 13 BUKOPHCTAHHSIM HOBITHIX KOMIT IOTEPHUX TEXHOJOT1H.

5. 3naTHICTh OOIPYHTOBYBATH BHOIp TEXHIUHKMX 3ac00iIB aBTOMAaTH3allii Ha OCHOBI PO3yMiHHS IPUHIMITIB TX poOOTH
aHaizy 1X BJIACTUBOCTEH, NMPU3HAYCHHS 1 TEXHIYHUX XapaKTEPHCTHK 3 ypaxyBaHHSM BHMOT JI0 CUCTEMH aBTOMaTH3alil i
eKCIUTyaTaIlifHNX YMOB; HAJIaTO/DKyBaTH TEXHIYHI 3acO0M aBTOMAaTW3allil, CHCTEMH KEpyBaHHS Ta pPOOOTOTEXHIUHI
KOMIUIEKCH.

6. 3maTHICTF BUKOPUCTOBYBATH JIJIs BUPIIIEHHS mpodeciiiHiX 3aBIaHp HOBITHI TEXHOJIOTII y ramy3i aBToMarn3arii
Ta KOMII'IOTEPHO-IHTETPOBAHMX TEXHOJIOTIH, 30KpeMa, MPOEKTYBaHHS 0araToOpiBHEBUX CHCTEM KepyBaHHS, 300py JaHMX Ta
iX apxiByBaHHA IUIA (OpPMYBaHHs 0a3W JaHUX MapaMeTpiB MPOIeCy Ta IX Bi3yamizamii 3a MOIMOMOToI0 3aco0iB IFOIMHO-
MAaIIHHOTO iHTEepeicy.

7. 3natHicTh OOIPYHTOBYBAaTHM BHOIp TEXHIYHOI CTPYKTYPH Ta BMITH pO3pOOJISITH NPUKIAJHE MPOrpaMHe
3a0e3neueHHs IS MIKPOIIPOIIECOPHUX CHUCTEM KEpyBaHHs Ha 0a3i JIOKaJbHHX 3acO0iB aBTOMAaTH3allii, MPOMHUCIOBHX
JIOTIYHHUX KOHTPOJIEPIB Ta MPOrPaMOBAHUX JIOTTYHUX MATPHILb 1 CUTHAJIBHUX HPOLIECOPIB.

8. 3maTHICTh NMPOEKTYBaHHS CHCTEM aBTOMAaTH3allii 3 BpaxyBaHHSIM BHMOT BIANOBIJHUX HOPMAaTHBHO-IIPABOBUX
JIOKyMEHTIB Ta MI>KHAPOJHUX CTAaHJAPTIB.

9. 3maTHICTH BUTBHO KOPHCTYBAaTHCh CYYaCHHMH KOMIT IOTEPHUMH Ta iHQOPMAIIHHAMHU TEXHOJOTISMH IS
BHpIIIEHHA TPOQECiifHNX 3aBlaHb, MPOTPaMyBaTH Ta BHKOPHCTOBYBATH MPUKJIAIHI Ta CIeMiali30BaHI KOMIT IOTEpHO-
IHTETpOBaHi CEPEIOBHUINA IS BUPIIICHHS 3a/1a4 aBTOMATH3AIIii.

10. 3maTHICTE BpaxOBYBAaTH COIlialIbHI, €KOJIOTiYHi, €THYHi, CKOHOMIiYHI ACHEKTH, BUMOTH OXOpPOHH IIpalli,
BHPOOHMYOI CaHITapii i TOXKEKHOT Oe3Iekn mix 9ac GopMyBaHHS TEXHIYHHUX PIilICHb.

11. BpaxyBaHHSI KOMEPIIIHHOTO Ta EKOHOMIYHOTO KOHTEKCTY MPH ITPOEKTYBaHHI CHCTEM aBTOMATH3aLlil.

12. 3naTHICTh 3aCTOCOBYBATH CIIEliaibHI 3HAHHS JJIsi CTBOPEHHS CUCTEM aBTOMATH3allii CKJIAJHUX Ol0TEeXHIYHMX
00’€KTiB, KOTPi BMIIIYIOTh Oi0JIOTIYHY CKJIaJOBY HAa OCHOBI Cy9acHHX METO/IB YIPaBIiHHS Ta KOMI IOTEPHO-IHTEIPOBAHUX
TEXHOJIOTIH.

BuBYeHHS AUCIMIUTIHYU CIPHSIE JOCATHEHHIO CTYIEHTOM
Iporpamui pesynabtaTn HaByanHs (ITPH):

1. 3HartH JniHIHY Ta BEeKTOpHY aireOpy, nudepeHIiagbHe Ta IHTerpajbHe YhciaeHHs, GpyHKIii 0araTbox 3MiHHHX,
(byHKIIOHATBHI paay, AudepeHiabHI piBHIHHS U1 QYHKLIT OfHI€T Ta 6araTh0X 3MIHHMX, ONEpalliiiHe YUCICHHS, TEOPifo
(bYHKIIT KOMIUIEKCHOT 3MIHHOT, TEOPir0 HIMOBIPHOCTEI Ta MaTEMaTHYHYy CTaTHCTHKY, TEOPi0 BUIIAIKOBUX MPOIIECIB B 00Cs3i,
HEOoOXiTHOMY JUI KOPUCTYBaHHS MaTeMaTHYHNUM arapaToM Ta METOJJaMH y Taly3i aBTOMaTH3alil.

2. 3Hatn (}i3MKy, EIEKTPOTEXHIKY, EJIEKTPOHIKY Ta CXEMOTEXHiKy, MIKPONpPOLECOPHY TEXHIKYy Ha piBHI,
HEOOXiTHOMY ISl pO3B’I3aHHS TUTIOBHX 3aJ1a4 1 Mpo0JieM aBTOMAaTH3AIli].

3. Bwmit; 3acTocoByBaTH cydacHi iH(pOpMamiiHI TEXHOJOTil Ta MaTH HAaBUYKH PO3POOISATH aJTOPUTMH Ta
KOMII'FOTEpHI IPOTPaMu 3 BUKOPHCTAHHAM MOB BHCOKOTO PIiBHS Ta TEXHOJIOTiH 00'€KTHO-OPi€EHTOBAHOTO MPOTPaMyBaHHS,
CTBOPIOBATH 0a3u JJaHWX Ta BUKOPUCTOBYBATH IHTEPHET-PECYPCH.

4. Po3yMiTH CyTh MpOILIECIB, IO BiJOYBalOThCA B 00’€KTax aBTOMAaTH3allii (3a ramy3sMd AiSUTLHOCTI) Ta BMITH
MIPOBOJUTH aHATI3 00 €KTiB aBTOMATH3AIlil i OOTPYHTOBYBATH BUOIp CTPYKTYpH, aJlTOPUTMIB Ta CXeM KepyBaHHSI HUMH HA
OCHOBI Pe3yJIbTaTIB JOCIIKEHHS 1X BIaCTHBOCTEH.

5. BmiTu 3acTOCOBYBAaTH METO/N TEOPil aBTOMATUYHOTO KEPYBaHHS ISl JOCIIIPKEHHS, aHaJIi3y Ta CHHTE3Y CHCTEM
ABTOMATHYHOTO KEPyBaHHS.

6. 3Hatu (i3uKy, ENEeKTPOTEXHIKy, EJIEKTPOHIKY Ta CXEMOTEXHIKy, MIKpOIpPOLECOPHY TEXHIKY Ha piBHI,
HEOOXiTHOMY JIsl pO3B’sI3aHHS THIIOBHUX 3a/1a4 1 MPOOJIeM aBTOMATH3AlIii.
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7. BMiTH 3acTOCOBYBATH 3HAHHA PO OCHOBHI MPHHITAIIA Ta METOIU BIMipIOBAaHHS (DI3MYHUX BEIWIHH i OCHOBHHUX
TEXHOJIOTIYHAX MapaMeTpiB Ui OOIPYHTYBaHHS BHOOpPY 3aco0iB BHMIipIOBaHb Ta OIIHIOBaHHS iX METPOJIOTIYHHX
XapaKTePUCTHK.

8. 3HaTH pUHIMIH POOOTH TEXHIYHMX 3ac00iB aBTOMATH3aIlii Ta BMITH OOTPYHTYBATH iX BUOIp Ha OCHOBI aHATI3Y
iX BIACTHBOCTEH, NMpPU3HAYEHHS 1 TEXHIYHMX XapaKTePHCTHK 3 ypaxyBaHHSAM BHMOI' JO CHCTEMH aBTOMAaTu3auii Ta
eKCIITyaTalliiHUX YMOB; MaTH HABUYKH HaJIaroPKEHHS TEXHIYHUX 3ac001B aBTOMATH3alli{ Ta CUCTEM KepyBaHHS.

9. Bmitn mpoekTyBatu OaraTopiBHEBI CHCTEMH KepyBaHHs 1 300py maHux ais (opMmyBaHHS 0a3u mapamerpiB
mpouecy Ta iX Bi3yamizamii 3a JONOMOror 3aco0iB JIFOJMHO-MAIIMHHOTO IHTep(eicy, BHKOPUCTOBYIOUM HOBITHI
KOMIT'FOTEPHO-1HTEIPOBaH1 TEXHOJIOTI1.

10. Bmitu oOrpyHTOBYBaTH BHOIp CTPYKTYpPH Ta pO3pOOJATH NpPUKIAJAHE NpOrpamMHE 3a0e3NeueHHs Ui
MIKpOIIPOIIECOPHUX CHCTEM YIIPABIiHHS Ha 0a3i JIOKAIFHUX 3aC001B aBTOMATH3AIli{, IPOMHUCIIOBHX JIOT19HIX KOHTPOJIEPIiB Ta
MIPOTPaMOBAHUX JIOTIYHUX MaTPHUIIh i CHTHAIEHUX IPOIIECOPIB.

11. BMiTH BHKOHYBAaTH POOOTH 3 NPOEKTYBaHHSA CHCTEM aBTOMATH3alii, 3HATH 3MICT i mpaBmia O(OpPMIICHHS
MIPOEKTHUX MAaTepialiB, CKIaJ MPOEKTHOI JOKYMEHTAmil Ta MOCTiTOBHICTE BUKOHAHHS IPOEKTHUX POOIT 3 BpaxyBaHHIM
BHMOT Bi/IITOBITHNX HOPMAaTHBHO-TIPABOBHUX JIOKYMEHTIB Ta MXKHAPOJHUX CTAHIAPTIB.

12. BmiTH BHKOPHCTOBYBaTH Pi3HOMAaHITHE CIIeIiali30BaHE MporpaMHe 3a0e3MeueHHs Ul peati3alii THIOBUX
IHKEHEepPHUX 3aJa4y y Taiy3l aBToMaTH3allii, 30KpeMa, MaTeMaTHYHOTO MOJICJIIOBAHHS, aBTOMaTH30BaHOTO IPOEKTYBaHHS,
KepyBaHHs 0a3aMH JaHHUX, METOJIB KOMIT FOTEPHOT rpadik.

13. BmiTi BpaxoByBaTH COIliaJIbHI, €KOJIOTIYHI, STHYHI, CKOHOMIYHI aCIIEKTH, BUMOTH OXOPOHH TIpaIli, BAPOOHUIOT
caHiTapil 1 MOXXeXHOI Oe3neKu mij yac (OpMyBaHHS TEXHIYHUX pillleHb. BMiTH BUKOpPHCTOBYBATH pi3HI BUAM Ta (Gopmu
PYXOBOi aKTUBHOCTI JIJIsl aKTHBHOTO BIIMOYHHKY Ta BEICHHS 30POBOTO CIIOCO0Y KHTTH.

14. BMiTH BHKOpPHCTOBYBAaTH y BUPOOHMYIN 1 comianbHiil AisUIBHOCTI (yHAaMEHTalbHI MOHATTS 1 Kareropil
JIepKABOTBOPSHHS Uil OOIPYHTYBaHHS BIACHHMX CBITOIJLITHUX IO3HMLIA Ta HOJNITHYHUX IEPEKOHAHb 3 YypaxXyBaHHIM
MIPOIIECiB COMiaTBHO-TIONITHYHOT icTOpil YKpaiHH, MpaBOBHX 3acaj] Ta CTUYHAX HOPM.

2. IIporpama HaBYATbHOI AUCHUILTIHU IS
CKOPOYeHOro TepMiHy AeHHOI (popMu 3100y TTs1 BUIOI OCBITH.

KinbkicTs roqun
Ha3Bu 3micToBUX MOayJ1iB AenHa ¢opma 3a04Ha popma
i Tem TH)KHI | yCBOTO y TOMY YHCII YCBhOTO Yy TOMY YHCIi
n | o |mab |iHg |c.p. n | o |mab |[iHO |c.p.
1 2 3 4 |56 |78 9 10| 11| 12 | 13| 14

3mictoBuii Mmoayns 1. MEXAHIKA. MOJIEKYJISIPHA ®I3UKA I TEPMOJWHAMIKA.
EJEKTPOCTATHKA 1 IOCTIMHUIN CTPYM

Tema 1. Kinemaruka 1 6 2 |1 )1 2
MaTepiaTbHOI TOYKH

Tewma 2. luHamika marepiadpHOl | 2 6 2 |1 )1 2
TOYKH.

Tema 3. Pobota Ta eHepris 3 6 2 |1 )1 2
Tema 4. lunamika 4 14 2 |1 |1 10
00epTaILHOTO PYXY.

Tema 5. MonekynspHo- 5 6 2 |1 )1 2
KiHETHYHA TeOopis iIeanbHuX

rasis.

Tema 6. OcHOBH 6 13 2 |1 |1 9
TEPMOJIMHAMIKH

Tema7. Enextpocratuka 7 6 2 |1 )1 2
Tema 8. [IpoBinHuKH 1 gienek- 8 6 2 |1 |1 2

TPUKH B €JIEKTPOCTATUIHOMY
noyi. EnekTpoeMHicTs.

Tema 9. [ocriiinuii 9 14 2 |1 |1 10
SIICKTPUYHHUN CTPYM.
Pa3om 3a 3micToBuM Moxynem 1 | 9 77 1819 |9 41

3mictoBuii Mmoayis 2. MATHETHU3M. KOJIUBAHHSI 1 XBUJIL. OIITUKA. KBAHTOBA, ATomHa i
sinepua PISUKA.
Tema 10 MaruiTae nosue 6 2 |1 |1 2

Tema 11. EnekrpomarsiTHa 6 2 |1 )1 2
THAYKITiS.




Tema

3aracaodi Ta BUMYIICHI
KOJIMBAaHHS. XBHIII

12. T'apmoHiyHi, 6 2 (1 )1 2

Tema

mudpaxiis i cBiTia.
3amoMIICHHS 1 TOMIAPH3AIIis

13. Tarepdepenmis i 6 2 (1 )1 2

CBITJIA.

Tema 14. Tenose 6 2 |1 )1 2

BUIIPOMIHIOBAaHHS.

dotoenekTpuUHU eQeKT

Tema 15. ®izuxa atoma. Dizuka 13 2 |1 |1 9

aTOMHOTO s1Ipa.

Pa3om 3a 3micToBUM Mozaynem 2 | 6 43 12|16 |6 19
Yceboro roaun | 15 120 30|15 |15 60

KypcoBwuii npoekrt (pobora) 3

(sx1I0 € B pobouoMy
HaBYAJIHHOMY IUIAHI)

Veworo rogud | 15 120 30| 15| 15 60

3.1. Temu ceminapcbkux 3aHATh. He nmepea6aueno

3.2 Temu NpaKTHYHUX 3aHATH
15 rogun y 1 cemectpi

Ne 3/m HasBa Temun Kinbkicts
TOJIMH
1 Po3B’sa3anud 3a0a4 3 KiIHEMAaTHKH 2
2 Po3B’sa3anud 3a71a4 3 JUHAMIKHA 2
3 Po3B’s13aHHs 33124 10 TeMi poOoTa i eHepris 2
4 Po3B’s13aHHS 33129 Ha JHHAMIKY 00€pPTaIbHOTO PYXY 2
5 Po3B’s13aHHsI 331249 3 MOJICKYISIPHOI (hi3HKH 2
6 Po3B’si3aHH 3319 3 TEPMOTUHAMIKH 2
7 Po3B’si3aHHS 3a/1a4 3 JICKTPOCTATHKH 2
8 Po3B’s13aHHS 33124 HA MTOCTIHHUIA CTPYM 1
Y cboro roiMH NPakTHYHUX 3aHSATh 33 NEepLIMil ceMecTp 15
3.3. Temu naGopaTopHux
15 roaun y 1 cemectpi
Ne Ha3ssa remu K-t
/1 TOJIUH
1 | Beryn no naboparopaux po0it. Teopis moxuOok. 2
2 | KonrposbHa poboTa 3 Teopii MoXuOoK. 2
3 | JIab. po6. Nel.1. BusHaueHHsS MPUCKOPEHHS BUTBHOTO MAaMiHHS 3a JOMOMOT0I0 MaTEMaTHIHOTO 1
MasITHHKA.
4 | JIab. po6. Nel.3. BusHaueHHsS MOMEHTY iHEpIii Tijla METOIOM KPYTHIBHHUX KOJIHMBAHb. 1
5 | JIab po6otaNel-4. Busnauenus moayins FOnra. 1
6 | JIab. po0. Ne2.1. BuzHaueHHs KoeillieHTy BHYTPIIIHBOTO TepTs pinuan MeTogoMm Crokca. 1
7 | JIab. po6. Ne2.2. BusHaueHHs BifHOLICHHs muToMuX Teroemuocreit Cp/Cy rasy meromom 1
ajiadbaTuyHOro posmmpenHs (Merox Kiemana-/lesopma).
8 | JIab. po0. Ne2.3. BuzHaueHHs KoeillieHTY HOBEPXHEBOTO HATATY PiAMHU 1
9 | JIab. po0. Ne3.1. locmiuKEHHSI €JICKTPOCTATUYHOTO IOJISI 1
10 | JIa6. po6. Ne3.2. BusHaueHHs eNeKTPOPYIIHHOT CHIIH JpKepelia CTPYMY METOJIOM KOMIIeHcallil
11 | JIa6. po6. Ne3.3. BuB4eHHs 3a1€KHOCTI ONIOPY METaiB BijI TEeMIEpaTypH 1
12 | JIa6. po6. Ne4.1 BusHadeHHs MUTOMOTO 3aps/ly €JIeKTPOHa METOJIOM MarHeTpoHa. 1
13 | JIa6. po6. Ne4.2. BusHaueHHs TOPU30HTAIBHOI CKJIAI0BOT IHAYKIIT MarHiTHOTO 1oJist 3emii. 1
14 | JIa6. po6. Ne 5.1. BuzHaueHHs MOKa3HMKA 3aJIOMJICHHS 32 JJOIOMOTOI0 MIKpOCKOIIa 1
Ycboro rojiuH 1a60paTOpHHUX POOIT 3a MepIInii ceMecTp 15




4. Temu caMocTiiiHOT po6oTH

Ne KinbkicTh
Hasga temn
3/ TOINH
1 cemectp
1 ITinroroBka 10 JEKIIIHHAX 3aHATH 15
2 [TixroToBKa 10 BUKOHAHHS JIAOOPATOPHUX POOIT 7,5
3 ITimroToBKa 10 NPaKTHYHUX 3aHSIThH 7,5
4 [TinroToBKa 10 KOHTPOJBGHHX pOOIT Ha 4 KPEAUTH 30
3a 1 cemecTp 60

5. 3aco0u 1iarHOCTHKHU Pe3yJbTATiB HABYAHHS:

- eK3aMeH;
- 3aiK;

- MOJyJIbHI TECTH;

- pedeparuy;

- PO3paxyHKOBI Ta pO3paxyHKOBO-TpadiuHi poOoTH;
- 3aXHCT 7a0OpaTOPHUX Ta MPAKTHYHHUX POOIT;

6. Meroau HABYAHHA.

IMpu BUKIaaHH] JTUCIUILTIHA BUKOPUCTOBYIOTHCS HACTYTIHI METOM HABYAHHSL:

- CIOBeCHHI MeTo | (JIeK1is, criBbecina);

- MPaKkTUYHUNA MeToJ (1adopaTopHi, MPAKTUYHI 3aHATTS) — AJIsI BUKOPUCTAHHS HAOyTHUX 3HaHb JI0 PO3B’S3yBaHHSI
MPAaKTUYHUX 3aBJaHb. [IpakTHYHE 3aHATTS — [ BUKOPUCTAHHS HA0YTHX 3HAHb JI0 PO3B’sI3yBaHH: 3a7ad.

- po0OTa 3 HaBYAJHHO-METOJIUYHOIO JITEPaTyporo (KOHCIEKTYBaHHs, TE3yBaHHs, AHOTYBAaHHs, pPEIEH3yBaHHS,
cKknaaHHs pedepary);

- BiJleoMeTo/] (AMCTaHIIilHI, MyJIbTUME/IiHHI, BeO-Opi€HTOBaHI);

- caMocTiifHa poOoTa (BUKOHAHHS 3aBIaHB);

- IHIUBiAyaJlbHA HAYKOBO-JIOCHiTHA poOoTa 3100yBadiB BUIIOT OCBITH.

7. Meroam OLIHIOBAHHSA.
- €K3aMeH;
- YCHE Ta MUChbMOBE ONUTYBAHHS;
- MO/IyJIbHE TECTYBAHHS;
- pedepartu, ece;
- 3aXHCT JJa0OPATOPHUX TA MPAKTUYHHUX POOIT;
- Npe3eHTallii Ta BUCTYIN Ha HAYKOBHUX 3aX0Jax

8. Po3momia OajiB, ski OTpuUMyrOTh 3700yBadi BUIIOI OcBiTH. OLIHIOBaHHS 3HaHb 37400yBada BHIIOI OCBITH
BinOyBaeThcs 3a 100-6anbHOIO MIKAJIOO | TTIEPEBOIUTHCS B HAllIOHAIBHI OL[IHKHM 3TiJHO 3 Tabi. | ynHHOTO «IloJIOXKEHHS 1TPO
ex3amenu Ta 3aniku y HYBIll Ykpainm»

PetiTunr 3m00yBayua OriHka HaIliOHAJIBbHA 32 Pe3yJIbTaTH CKIIAJaHHS
BHIIOT OCBITH,
Oanu eK3aMeHIB 3aITiKiB
90 - 100 BiZMiHHO
74-89 J1o6pe
60-73 3a/I0BIJIBHO 3apaxoBano
0-59 HE3aI0BUIBHO HE 3apaxoBaHo

JIst BU3HAUCHHST PEUTHHTY 3/100yBava BHUIOI OCBITH i3 3acBO€HHS nuctuiuniad Rauc (mo 100 6amiB) ogepxanuii
peiitunr 3 atecrariii (1o 30 6aitiB) J0AAETHCS 10 PSUTHHTY 37400yBava BHIOI OCBITH 3 HaBuainbHOI poboT Rup (1o 70 GaiB):
R auc =R wup + R ar.

9. HaB4yajabHO-MeTOAMYHE 3a0e3nmeYeHHs
- eﬂeKTpOHHI/Iﬁ HaBYaJIbLHHUI KypcC HaBYAJIbHO1L [[I/ICIII/IHJ'IiHI/I; BCC MCTOOUYHC 3a0€3meYeHHs — HeKIIiI;'IHI/II;'I MaTepian,

onuc J1a0b0opaTOPHUX POOIT Ta 3aBAAHHS JJIs1 CAMOCTIHHOT pOOOTH € Ha EIEKTPOHHUX HOCISAX 1 B CICKTPOHHUX HABYAIBHUX
kypcax «Dizuka (AKiTP): https://elearn.nubip.edu.ua/course/view.php?id=2181



https://elearn.nubip.edu.ua/course/view.php?id=2181

- KOHCIICKTH JISKIiH Ta X mpe3eHTamii (B eNeKTPOHHOMY BUIJISII);

- MiAPYYHUKH, HABYAIbHI TOCIOHUKH, IPAKTUKYMU;

- METOIMYHI MaTepiaiy 010 BUBYEHHS HaBYAFHOI AUCIIUILTIHY TS 3100yBadiB BUIIOI OCBITH AEHHOI hopMu
3100yTTS BHIOI OCBITH;

- IporpaMa HaB4aJIbHOT (BUPOOHNYOT) PAaKTUKKM HABYAIBHOI JUCIIMILTIHH.

L5 indopmartist Takox MoXxe OyTH po3MillleHa Ha caiTi kadenpu.

Marepian iHpOpMaLifHOTO XapakTepy, SKUil B OCTaTHI Mipi BUCBITJICHHH B HaBYalbHIN JIITEpaTypi, CTyJEHTH
OIIaHOBYIOTh CaMOCTilHO. PexoMeHj0BaHa JliTeparypa € B JoCTaTHiN KibkocTi B 6i0mioteni HYBill Ykpainu.

10. PexomenaoBani jkepesia indopmaii

Basosa.
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METOJAWYHUH TOCIOHMK MJIsl CTYJEHTIB TEXHIYHUX cremnianpHocTedl / HamionanmpHmit yHiBepcuTeT OiopecypciB i
IpUpOAOKOpUCTYBaHH YKpaian; Yimazn. B. B. boiiko [Ta in.]. - K. : HYBIll Ykpaian, 2014. - 167 c.

7. ®izuka (kpeauTHO-MOAybHA cucteMa) [TekcT] : MeToauyamii mocioHuk. Monayni 4, 5, 6. 4. ExexTpomMarHeTusm.
EnextpomarHiTHi KoauBaHHS Ta XBuiIi. 5. Ontuka. 6. Enementn kBaHTOBO1 (i3uKH, Pi3UKH TBEPIOTO Tija, aTOMa Ta sapa /
HamionanesHuii yHiBEpCcHUTET OiopecypciB i MpUPOIOKOpUCTYBaHHS YKpainu. Yiinan. B. B. Boiiko [ta iH.]. - K. : HYBill
VYkpainu, 2014. - 163 c.

8. Boiiko B.B. ®i3uka / B.B. boiiko — K.: Apicreit, 2007. — 576 c.

InTepHeT-mKEpETa
1. Youtube — xanan Binpmauenka A.I1., mpodecopa kadeapu ¢isuku HYBIll
https://www.youtube.com/@anatoliyvidmachenko6882/featured
2.Youtube — kanan xadenpu dizuxun HYBIll https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg



https://www.youtube.com/@anatoliyvidmachenko6882/featured
https://www.youtube.com/channel/UCUQ-x3dx5Lw2SL6w9a6DNDg

3. lanmieo: eneKTpOHHA KOJEKINiS TOCTIIB 3 KypCy

¢isuku 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&0q=&ags=chrome.0.69i59i45018.518807j0j7&sourceid=chrome&
ie=UTF-8

4. MonexyspHa ¢i3uka i TepmoauHamika https://www.youtube.com/watch?v=PKjcgBB2DNg

5. Omrruka https://www.youtube.com/watch?v=v64Vq_k-yHo

6. ®disuka Bikinenis https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0

Indopmaniiini pecypeu

BuBdenHs mucrumutian «Dizukay mnependavdae BUKOPUCTAHHS iHPOPMAITIHHO - KOMIT'IOTEPHHUX TEXHOJOTIH (Ti00aibHa
CHCTeMa IHTEpHEeT, CJIEKTPOHHI MiAPYYHUKH, Bizyamizarlis (Gi3WIHHX SBHUII Ta MPOIECiB, OIIHIOBAHHS 3HaHb, 00pOOKa
pe3ynbTaTiB ¢izugHOro excnepuMenTty B Mathcad, Excel) Ta pe3ynbraTiB cydacHUX JOCTIKEHb B Taly3sX (Pi3ukh.

Bce MeTomuune 3a0e3medeHHs — JEKIIHHAN MaTepial, OMuc JIabopaTOPHUX pOOIT Ta 3aBAaHHS JJIsI CAMOCTIHHOI poOoTH
€ Ha CJICKTPOHHUX HOCIsAX. Bes iHbopMaris HamaeThes CTyaeHTaM BukiIagadeM. 1 indopmariis Moke OyTH po3MillieHa Ha
caiiTi kadeapu.

Marepian iHpoOpMaIiifHOrO XapakTepy, sSIKMH B JOCTAaTHIH Mipi BUCBITJIIEHMH B HaBYaJbHill JliTeparypi, CTyIeHTH
OTAaHOBYIOTh CAMOCTIIHHO.

PexoMmeH0BaHa JliTepaTypa € B JOCTAaTHIN KinbKocTi B 6i0mioreri HYBIll Ykpainu.


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/watch?v=PKjcgBB2DNg
https://www.youtube.com/watch?v=v64Vq_k-yHo
https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0

Honarku.
KoHnTpoabHi 3anuTaHHS, KOMILIEKTH TeCTiB /I BU3HAYEHHS PiBHS 3aCBOECHHS 3HAHb CTYAeHTAMHU.

HYBIll Ykpainu ®D-7.5-2.1.6-24
«bnauk mecmosux 3aéoanvy

HAILIIOHAJIBHUI YHIBEPCUTET BIOPECYPCIB I [IPUPOJJOKOPUCTYBAHHS VKPATHU
inctutyT EAE cnenianericts "AKiTP"

®opma HaBuaHHA AeHHa Cemectp 2 Kype 1 OKP «baxanasp»

kadenpa ¢izuku Jucunruiina ®izuka Buxianad npod. Binsmauenko A..I1.

,»3aTBEPIKYIO"

3aBimyBad xKadenpu 2024 p.

IMTAKET TECTOBUX 3ABIAHb. Moayns Mexanika.

[utanns 1. OcHOBHAI 3aKOH JUHAMIKH OOepTaHHsA, a0 APYTHii 3akoH HeloToHA A7 00€pTaIbHOTO PYXY: ..
(17151 IPOTOBKEHHS peUCHHS BHOSPiTh HAWOUIBII IOBHMIA 1 BIpHUH BapiaHT BiJIOBiJIi)

1 | MowmeHT oOepTanbHOI CHJIH, IPUKITAJICHOT IO Tijla € BETMYHHA, IO JIOPIBHIOE TOOYTKOBI MacH Ha KBaapaT
BiJIcTaHi 1o 00paHoi oci

2 | MoMeHT 00epTanbHOI CHITH, IPUKJIaIeHOI 10 Tijla, JOPiBHIOE JOOYTKY MOMEHTY iHepIii Tija Ha KyTOBe
PUCKOPECHHS

3 | MoMeHT 00epTanbHOI CHITH, IPUKJIAaIeHOI 0 Tijla € BEIMYHMHA, IO JOPiBHIOE TOOYTKY MacH Tijla Ha BiJCTaHb
JI0 oCi 00epTaHHs

4 | MomeHT 00epTaJIbHOT CHITH, MPUKJIQICHOT JIO TiJIa € TOOYTOK MPUKJIAJICHOT CHIIM Ha IIeYe MPUKIIaTaHHS

[utanns 2. [lix cucTeMOor0 BiUTIKy M pO3yMieMO .. (BUOepiTh HaMOLTBIT BIpHUH Ta MOBHUM BapiaHT i3
3aIIpONOHOBAHUX)

IIPSIMOKYTHY CUCTEMY KOOPJAMHAT

KPHBOJIIHIHHY CHCTEMY KOOPIMHAT

CUCTeMYy KOOPJIMHAT i TOJIMHHHUK, SIKi TI0B’s13aHi 3 BUOPaHUM TIJIOM BiJUTIKY.

AlWIN (-

JICKapTOBY CHCTEMY KOOP/IMHAT, OB’ s3aHy 3 BUOPAHUM TiJIOM BiJITIKY
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[Muranns 3. ko cucteMa BiJyIiKy BUOpaHa Tak, IO BOHA PyXaeThCs PIBHOMIPHO 1 MPSAMOJIiHIHHO, TOOTO, IO 1HEPIT,

TO ii HA3MBAIOTH .. (3AMUILIITH HAWOLIBII BIPHUI Ta MOBHUIT BapiaHT BiAMOBI/I OJTHUM CJIOBOM)

[Muranns 4. Tino, popMoro i po3MipaMu KOO MOKHA 3HEXTYBATH IIPH OIMKUCI HOTo pyxy B JaHiil 3aJ1a4l HA3UBAETHCA ..

(3anmuiIiTh NpaBUIbHUI BapiaHT BiAMOBI/II)

[Murtanus 5. ['paHUIIO BiHOIICHHS IPUPOCTY pajiyca-BeKTOpa A0 NPOMDKKY Yacy, Ha MPOTI3i AKOro el mpupict
BiOyBCS, TP YMOBI, IO CaM MPOMIXKOK Yacy IpsAMYE JI0 HyIIs HA3UBAIOTh .. (3aIMUINITh HAWOUIBII BipHUNA Ta TOBHUH
BapiaHT BiATIOBi/i)

[Muranss 6. Bekrop MBHIKOCTI MaTepialbHOI TOUYKH Y BUNAJIKY JOBUIBHOTO KPUBOJIIHIHHOTO pyXy 1€ .. (714
IIPOJIOBXEHHsI BUOEPiTh HAlOLIBII BipHUI Ta MOBHUK BAaPiaHT i3 3alPOIIOHOBAHMX )

[EEN

BiHHOIHCHHﬂ HUJIAXY 10 4Yacy, 3a SIKMH el IIJIIX HpOﬁHCHO

2 _dv
=Gt

3 | rpaHuIs BIAHOLICHHS IPUPOCTY pajiiyca-BeKTOpa 10 IPOMIKKY 4Yacy, HaIpOTs3i SIKOTO Leil mpupicT BigOyBcs,
TP YMOBI, III0 caM MPOMDKOK Jacy HpsIMYE€ 0 HyJIs

4 | rpanus, 10 K01 HAOIMKAETHCS MPUPICT paaiyc-BeKTOpa

[Mutanns 7. BekTopHa BeNW4MHA, SKa JOPIBHIOE NEPIii NOXiIHIH KyTa IIOBOPOTY TOYKH I10 Yacy Ha3HMBAETHCS ..
(3anmumIiTh KiJJbKOMa CIOBaMH HaWOUIbII BIpHUI Ta MOBHUIT BapiaHT BiATIOBII1)
[Muranns 8. Mexaniuna po6oTa 1o epeMillleHHIO Tijla BU3HAYa€Thes (POPMYJIOLO .. (3aMHLIITh GOPMYITY)

[MuTanus 9. MoMeHTOM iHEpIliT MaTepiadbHOT TOUKH BIJHOCHO JIEAKOI OCi 00epTaHHS Ha3MBAETHCS: .. (I
IIPOJIOBXEHHSI pedeHHsI BUOEpiTh HAalOLIbII NOBHUH 1 BIpHUIT BapiaHT BiANOBI)

BEJIMYMHA, 110 JOPiBHIOE JIOOYTKOBI Macu Ha KBaJpaT BiJICTaHi J0 JOBLIBHOI OCi

J00YTOK MacH MartepiaJi-HOT TOUKHM Ha KBaJpar il BiJICTaHi J0 11i€i oci npu odepTanbHOMY pyci

BEJIMYMHA, 1110 JIOPIBHIOE IOOYTKY MacH Tijla Ha BiICTaHb JI0 0Ci 00epTaHHs

AIWIN(F-

Z[O6yTOK HpI/IKHaHCHOI CHJIM Ha 1JIe4C NPpUKIadaHHA

IMuranns 10. Moment "M" obepranbHOi crun (00epTaIbHUI MOMEHT) P PYCi MaTepialbHOI TOUKH 110 KOJIy PajiycoM r

i gieto cumm F 3ammcyerbes popmynoro .. (3amumiiTe Gopmyty)
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AV

[Mutanns 11. BigHOIIEHHS 3MiHM IIBUIKOCTI 70 TIPOMIXKKY 4acy, 3a SKUH 11 3MiHa BigOyacs <a> = At HA3HBAIOTH ..

(3anuIiTh HAMOIBII BIpHUI Ta IIOBHUI BapiaHT BiAMOBIIi)

[Muranns 12. [epuwii 3axoH quHamiku HerotoHa (3akoH iHepuii) GpopMymoeTbes Tax .. (BHOEPITh HAHOLIBII
BipHUI1 Ta MOBHUH BapiaHT MOXKJIMBOTO MPOJOBKEHHS 13 3aPONOHOBAHUX)

1 | Besike Tizio pyXa€eThesi pIBHOMIPHO 1 MIPSIMOJTIHIHO 10 THX Mip, TOKHM /il Ha HHOTO HIIKX TiT HE BUBEJE HOTO 13
LILOTO CTaHy

2 | JloBinbHe Tino 30epirae CTaH CrOKOO a00 PIBHOMIPHOTO HPSMOIIHIIHOTO pyXy /0 THX Mip, IIOKH Ais Ha HHOTO
IHIIMX TiJI HE BUBEJE MOTO i3 IIHOTO CTaHy

3 | [IpuckopenHs “a”, ske OTPUMYE TLIO [ Ii€0 Ha HOTO criti “F”, HampaBiieHe Tak e sK i CiIa, MPONopIiiHe
crii 1 o0epHEeHO IpomopIiiHe Maci Tijla “m”

4 Besike Tisto 30epirae ctaH CIOKOIO IO THX I, TOKHU Jisl HA HhOTO iHIIKX TiJ1 HE BUBEE HOTO i3 ITbOT0 CTaHy

Muranns 13. dpyruit 3akoH nuHaMiki Hel0TOHA (OCHOBHUM 3aKOH TUHAMIKH MOCTYMANBHOTO PYXY)
hopMyIIOEThCSI (3aMUCYETHCA) TaK .. (BHOSPiTh HAHOUIBIN BIDHUH Ta IMOBHUH BapiaHT i3 3aIPONOHOBAHUX )
1 | F=m/a=m/(dv/dt)

2 | BeKTOpHA BEJIWYHHA ,,p” YUCEIBHO JOPIBHIOE NOOYTKY MacH MaTepiaabHOI TOUKH Ha ii MIBUIKICTH, MA€
HanpsIMOK TaKHH ke sIK 1 11 IMBHIKICTh

3 | IlpuckopeHHs “a”, sike OTPUMYE TiJIO MiJI Ji€0 Ha HOTO CHIH “‘F”, HampaBieHe Tak e sK 1 cua,
MIpOTOpIilHe Ii#l crJili i 00EpHEHO MPOMOPIiifHe Maci Tijia “m”

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

[utanns 14. Tperiit 3akoH nuHaMiku HeloTOHA (3aK0H Iii 1 MPOTHIT) 3aIHCY€ETHCS TaKOIO (OPMYIIOIO .. (3aIHIIITH
opmyuty)

IMutanns 15. icaak Hpr0TOH 3HAKINIOB, 110 IBI MaTepiaibHI TOUKH MacaMy M1 i My MPUTATYIOTHCS OJHA IO 1HIIIOT i3
cuioro “F”, sxa 3anucyeTbest Takoro GOpMYIIOw (3amuiIiTh GOpMyJy)

IMutanus 16. bapomerpuyna Gpopmyiia 3MiHH TUCKY B aTMOC(Epi MTOAAETHCS BUPA3OM .. (3amHIIITh HOpMYITy)

[Muranns 17. KineTndyHa eHepris Tijla Macoro m, IO PyXaeThCs 31 IBUIKICTIO V AA€THCS BUPA30M .. (3aMUIIITh
dopmyuy)

IMuranns 18. TloTeHuianbHa eHepris Tija Macor “M”, miAHATOro Ha BUcoTy “h” Ha/ MOBepXHErO 3eMili, TA€ThCs
(dopmyIoro (3amHIIiTh HOPMYITY)

[utanns 19. CknagoBi IPUCKOPSHHS PYXY TiNA ax00=0 1 araur=0; KU 1e THIT pyXy? .. (3aMUMIITH HAHOUTBII BipHAHN Ta
MTOBHHH BapiaHT BiJMOBII)

[Muranns 20. CkinagoBi IPUCKOPEHHS PYXY TiNa a00=0 1 araxr=Const; sikuii ne Tun pyxy? .. (3anuiuiTe HAOIIBII BIpHUNA
Ta MIOBHUI BapiaHT BiAMOBII)

[Muranns 21. CkinagoBi IPUCKOPEHHS PYXY TiNa a,00=0 1 aranr=Const; skuil nie TN pyxy? .. (3aMUIIITh HAKOIIBII BIpHUI
Ta TIOBHUH BapiaHT BiAMOBii)

IMuTtanns 22. Bektop TaHTeHLIaTbHE TPUCKOPEHHS HANIPABJICHHH .. (BUOEpiTh HAMOLIBII BIpHUH Ta IOBHUI
BapiaHT MOXKJIMBOTO NPOJIOBKEHHS i3 3aIPONOHOBaHUX )

1 | mepneHAMKYJISIPHO IUIOIIKHI OpOITH PyXy Tijla HABKOJIO LIEHTPA

2 | BiJ eHTpa TpaekTopii pyxy Tina

3 | 10 IeHTpa TPAEKTOpii pyxy Tina

4 | 1o TOTHYHIN 10 TPaeKTOpii pyxXy Tina
[Muranus 23. Baroro Tina Ha3uBaOTH .. (BUOEPITh HAMOUIBIN BipHUI Ta TOBHHUI BapiaHT MOXKIIUBOTO
MPOJIOBXKEHHS 13 3aIPONIOHOBAHUX)

1 | cuny, 3 SIKOTO TiJIO BHACJIIOK HOTO NPUCKOPEHOTO PYXY Jli€ Ha onopy abo miaBic

2 | cuiy, 3 IKOTO TUJIO /i€ HA ONOPY a0o MiABIC Y BUIAJKY, KOJIH BiICTaHb MIXX TiJIOM 1 OITOPOIO abo miJgBicoM —
HE 3MIHIOEThCS

CHJTY TpaBiTalliifHOT B3a€MO/IiT MiXK TIJIOM 1 OITOPOIO UM Mi/IBICOM

4 | cuiy, 3 SIKOTO TiJIO BHACJIIOK HOTO NMPUTATYBAaHHS 10 3eMJll i€ Ha Onopy abo mifBic y BUNAAKY, KOJIH TiJIO €
HEPYXOMHM BiJIHOCHO OIIOpH a0 MiBicy

w

[Muranns 24. CyMa noTeHLiayIbHOT 1 KIHETHYHOI eHepril Tijla Ha3uBa€eThCA.. (3aMUIIITH HAHOLIBII BIpHUIT Ta MOBHUH
BapiaHT BiAMOBIIi)
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[utanns 25. Pobota, 1m0 BUKOHYETHCS TITOM (M CHCTEMOIO TiJT) 32 OAWHUIIIO Yacy Ha3MBAOTh.. (3aMMUIIITE HAKOLIBII
BipHMIA Ta MOBHUH BapiaHT BiqIOBIIi)

[Muranns 26. CknagoBi MPUCKOPEHHS pyXy TiIa Ayon=Const 1 Aranr=0; siKuMit e TUI pyxy? .. (3aNUIIITH HAHOLIBII
BipHMIA Ta MOBHUH BapiaHT BiJIOBIIi)

[utanns 27. SIk Ha3uBaeTheA (i3WUHA BENWIHMHA, IO PiBHA JOOYTKY IMIBHIKOCTI Tijla V Ha HOoro Macy m? .. (3alHIIiTh
HaWOUTBII BIpHUI Ta TIOBHUN BapiaHT BiIIOBII)

[Muranns 28. Skimo ar06a Toyka npocTopy € (pi3NYHO piBHOLIHHA, TOOTO, IEPEHOC JI000r0 00’€KTa B POCTOPI HisIK HE
BIUIMBA€E Ha MPOLECH, SIKi BiIOYBAIOTHCS 3 IMM 00’ €KTOM, TO BJIACTUBICTH TAKOTO IIPOCTOPY HA3MBAETHCS

[Mutanns 29. [Ipu npsMomiHiifHOMY piBHO3MIHHOMY pyCi Tijla BEKTOp MPUCKOPEHHS HANPABICHAN TaK e, K 1 BEKTOP
.. (3anuIIiTH HAMOLTBIN BipHUIL Ta TOBHUHA BapiaHT BiAMOBI/I)

IMuranns 30. SIk HA3UBAIOTH PO3/LT MEXAHIKH, B IKOMY PyX TiJl PO3IJSLIAEThCS 0€3 3'ICYyBaHHS IPUYKH I[bOTO PYXY..
(3anuIIiTe HAMOLTBIT BIpHUH Ta IOBHUM BapiaHT BiIMOBIII)

HAIIIOHAJIBHUM YHIBEPCUTET BIOPECYPCIB I IPUPOJJOKOPUCTYBAHHS YKPATHU
inctutyT EAE cnenianpricts "AKIT"

®opma HaBuaHHA AeHHa Cemectp 2 Kype 1 OKP «baxanasp»

kadenpa ¢izuku Jucuumrina disuka Buknagad npod. Binbmauenko A.IT.

,, 3aTBEPIKYIO "

3aBimyBau kadenpu 2024 p.

INAKET TECTOBUX 3ABJIAHb. Tema MoJiexkyasipHa ¢gi3uka i TepMoguHaMika

[utanns 1. 3anmmcati GpopMyity, IO BEpaXkae MEpIIHiA 3aK0H (HaYaJl0) TEPMOJUHAMIKH .. (3aIHIIITh HAHOLIBII BipHUI
Ta TIOBHUH BapiaHT BiATOBiIi)

IMutanus 2 PiBusuus Knanedipona - MeHaeneeBa jisi AOBIIBHOT Macu “M” ie€albHOTO Ta3y 3alUCy€eThCS Y
BUTJIsI .. (BUOEPIiTh HAMOUIbII BIpHUI Ta IIOBHUH BapiaHT i3 3alIPONIOHOBAHMX)
1 m
pV =—RT =VRT
M
2 RT kN,T
=—=—5_=nkT
Vm Vm
3 ,_ [T _ [8RT
m, M
4 dT
R
dx

ITutanus 3. Pobota igeanpHOTO Ta3y mpH i300apHOMY TPOIECi BU3HAYAETHCS TAKOKO (POPMYIIOIO .. (BUOEPITh HAMOIIBII
BipHMI Ta TOBHUH BapiaHT i3 3aIPOIIOHOBAHNX )

Iurtanns 4. Po3nin ¢i3uku kUi BUBYAE 3araibHi BIACTHBOCTI MAaKPOCKOIIYHUX CHCTEM, SKi 3HAXOAATHCS B CTaHi
TEPMOAWHAMIYHOI PIBHOBArH i MPOLIECH MEPEXO0IY MK IIIMH CTaHAMH HA3WBAETHCA .. (3aNMIIITh HAHOIIbII BipHUH Ta
ITOBHHH BapiaHT BiJIOBII)

[MutaHHs 5. 130XOpPHUM HAa3MBAETHCS MIPOLIEC B iI€aIbHOMY T'a3i, KOJIM HE3MIHHUM € TaKUi TePMOANHAMIYHHUN apaMeTp
SK .. (3aIMIIITh HAHOLIBII BIpHUIA Ta TOBHUI BapiaHT BiAMOBI/i)

[Muranus 6. PiBusuus Kitanelipona - MenzeneeBa Uit 0JJHOTO MOJIS iI€IBHOTO T'a3y 3allUCYEThCS y BUTIIAI .. (BUOEPITh
HaWOIBII BipHUI Ta IIOBHUI BapiaHT i3 3aIIPOIIOHOBAHMUX )

ITuranns 7. PiBHsaHHA KnanelipoHa 1yis 1aHOT MacH Pi3HUX 1I€aTbHAX Ta3iB 3aMUCYETLCS Y BUMIISAII .. (BUOEPITH
HaWOUIBIN BipHHIA Ta IOBHUH BapiaHT i3 3aIIPONOHOBAHMX )

ITuranus 8 PisasHas Kinanelipona - MeHneneesa 1t A0BUTbHOT MacH “M” iealbHOTO ra3y 3aluIIeThCs y BUTIIS .
(3amumriTe HaWOIIBLI BIpHUI Ta MOBHUIM BapiaHT BiamoBimi)

[Muranus 9. Bennunna “Tlmin” e HaliMeHIIa NOTEHIIaJIbHA EHEPTris MbKMOEKyJIsIpHOi B3aemoii, kT - cepenus
KIHETHYHA €HEPTisl XaOTHYHOTO TEIIOBOro pyxy Moiekyl. Sxmo [min<<kT, To po3risayBana peyoBUHA 3HAXOAUTHCS Y
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(a30BOMY CTaHi .. (aMUMIITH ¥ AKOMY?)

Iuranas 10. i30TepMiYHAM Ha3UBAETHCA MPOIIEC B i1€aTFHOMY Ta3i, KON HE3MIHHIM € TaKUH TePMOAMHAMITHUH
mapamerp, sK .. (3aIuIIiTh HAHGLTBI BipHHIA Ta TOBHUI BapiaHT BiAMOBIi)

[utanns 11. BapomerpuaHoo GopMyITor0 Ha3UBAETHCA TAKMH BUPA3: .. (BUOEPITh HAHOIIbII BipHUIT Ta TOBHUIHA
BapiaHT MOXJIMBOTO MTPOJOBKEHHS i3 3aIPOIIOHOBAHHMX )

1]V =V,1+at)

IpH p, m =const

S El
K6 mo

3 . —Mg(h,—h,)/RT
P, = P€ *

4 _mi
U _WQRT

IMutanns 12. 3akon lapis a5 130X0pHOTo MPOIECY B iicaibHOMY ra3i (JOPMYJIIOETHCS TaK .. (BUOEPITh HAHOLIBII
BipHUI1 Ta MOBHUI BapiaHT i3 3aIIPONIOHOBAHUX )

1 | Jlns naHoi Macu ra3y npu MOCTiiHIN TemnepaTypi 100yTOK THCKY ra3y Ha Horo o0 €M € BeIW4MHa MOCTiHHA:

pV = const npu T, m = const

2 —
00" em maHO1 MacH ra3y MpH MOCTIHHOMY THCKY 3MIHIOETHCS JIIHIHHO 3 TEMITEPaTypOro V= VO (1 + at) npu
p, m =const

3 —
Tuck maHOi MacH Ta3y MpH MOCTIHHOMY 00 €Mi 3MiHIOETBCS JIIHIHHO 3 TEMITEPATyPOIO p - po (1 + at) npu
V, m =const

4 | Moui TOBUTFHUX Ta3iB IIPH OJHAKOBHX TEMIEPATypi i THCKY 3aiiMarOTh 0HaKOBi 00 emu. [Ipr HOpMaTBEHIX
ymoBax (p = 1.013*10° a; T=273.15 K) - ueii 06’ em gopisuoe 22.41 m® / MoJIb.

[utanns 13. be3nagHuil XaOTHYHUHA PyX MOJIEKYJ Y MOJCKYISIPHIHA (i3UII HA3HUBAETHCS .. (3aMUIIITh HAHOUTBII BipHUH
Ta TIOBHUH BapiaHT BiATIOBii)

IMutanns 14. Ha npencraBneHux rpadikax mokasatu npezactaBieHHs A) 3akony [eit-JTroccaka i b) 3axony Ilapis mist
imeanpHuX ra3iB (Hampuknam: A-1, b-2).
P v

i) F =T

1) 2)
[Muranns 15. Bkasaru, skuil caMme 3aKOH JUIS SIBUIL IEPEHOCY ONMCYIOTH MTPEACTaBlIeHI Hik4e Gopmyn:
A) 3akoH TerutonpoinHocTi Pyp’e; b) 3akon andysii dika; B) 3akon HploToHa, 1110 onucye sBUIE BHYTPIIIHOTO
TepTs (B’s13KicTh). (Hanpukiaza, A-3, b-1, B-2)
dp dT dv
ym=-D-—=pq=-A—3 f=-n—.
dx dx dx

[utanns 16. HanucaT yicioM, CKUTBKH CTYIeHIB cBOOOIM Mae 6araToaToMHa MOJIEKYIIa.

[Murtanns 17. 3anucaru Gopmydty, 0 TOKa3ye MOBHY poOOTy “A”, sSIKy 3I1HCHIOE Ta3 mpH 3MiHi ioro 00 emy Bix Vi 10
V2 B i300apHOMY TIpOIIECi.

[Muranus 18. i300apHUM Ha3MBA€ETHCS NPOLIEC B 1/1€alIbHOMY Ta3i, KOJIM HE3MIHHUM € TaKHH TepMOJHMHAMIYHHUI
napamerp, sK .. (3aIUIIiTh HalOLTbII BIpHHUIA Ta MOBHUI BapiaHT BIAMOBI/L)
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Mutanns 19. Benmuuaa “Tlnin” e HallMeHIIA MOTEHIIAIBHA CHEPTis MIKMOJIEKYJIIpHOi B3aemoii, kT - cepenns
KIHETUYHA EHEePTis Xa0THYHOTO TEeIIOBOTro pyxy MosekyL. ko [min>>kT, To po3risayBana pe4oBUHA 3HAXOAUTHCS Y
(a30BOMY CTaHi .. (aMUMIITH ¥ AKOMY?)

Mutanns 20. 'pagienToM (Gi3mgHOT BETHINHE HA3UBAETHCA .. (BHOEPITh HAHOLTBII BipHUI Ta IIOBHUN BapiaHT
i3 3aIPOTIOHOBAHMX )

JloBinbHA 3MiHA 1€l BETUYUHU 3 4ACOM

3MiHa i€l BeJIMUYMHM Y IPOCTOPI Y HAPSMKY 11 3MEHIICHHS

3MiHa i€l BeJIMUnHM IpH 30UIbIICHHI KOHIEHTpAI] MOJIEKYJI

3pocTaHHi 1€l BETUYUHH 3 4aCOM

AlWIN|F

[Muranns 21. @opmyna, mo onucye 3akoH boins-MapioTrta Juist 130TepMIYHOTO MPOLIECY B i/IeaIbHOMY Ia3i
3aIMCY€ThCs TaK .. (3aMMILIITh HAHOLIBII BIpHUIT Ta MOBHUI BapiaHT BilNOBi)

[Muranns 22. ®opmyna, mo onucye 3akoH Llapis 11 i30X0pHOTO Npolecy B iealbHOMY T'a3i 3aIMCYETHCS TaK ..
(3anuiiTh HAWO1IBII BIpHUH Ta MMOBHUI BapiaHT BiAMOBII)

[Muranns 23. KinekicTs Temotu Q, HeoOXinHa Ut HarpiBaHHs 1 kr peyoBuHU Ha | K Ha3uBaroTh .. (BUOEpITh
HaHOUIBIN BipHWIA Ta TOBHUH BapiaHT i3 3aIIPONOHOBAHHUX )

MMATOMOIO TEIJIOEMHICTIO PCYOBHHHU

MOJ'IﬂpHOIO TEIUIOEMHICTIO PCYOBHHHU

TGHJ'IOTOIO, HeO6Xi,Z[HOIO JJI 3aKUITaHHA PpCUYOBUHU

AlWIN(F

TGHJ'IOTOIO, HCO6Xi,Z[HOIO AJI pO3IJIABJICHHS pEYOBHHHA

[utanns 24. OcHOBHE PiBHAHHSI MOJICKYIIIPHO-KIHETHYIHOI Teopil iIeallbHUX Ta3iB 3aIACY€THCS TaK .. (3AIHIIITH
HaMOLIBII BipHUI Ta TIOBHUH BapiaHT BiAMIOBi/I)

utanns 25. 3anucatu popMyITy, IO TOKA3ye YUCIO MOJIB, a00 KUTBKICTh pEYOBHHH y JOBUTHHIN Maci pEUOBHHM ..
(3anuIIiTe HAMOLIBII BIpHUI Ta MIOBHUIA BapiaHT BiIIMOBIII)

[Muranns 26. bapomerpryHa GpopMyiia ONMUCYE 3aIeKHICTh aTMOC(HEPHOTO THCKY 3 BUCOTOIO 1 3alIUCYETHCS TaK ..
(3anuiiTh HAWO1IBII BIpHUH Ta MOBHUIT BapiaHT BiAMOBIII)

[Muranns 27. Bkazaru ungporo, SIKHii 3aK0H JUIS 1/1€aJIbHOTO ra3y MpeJCcTaBlIeHNni HIKYe Y TpadiYHOMY BUTIISII.

1) 3akon Ieii-JTroccaka; 2) 3akon [lapis; 3) 3akon Boitnsa-Mapiorra.

TTuranus 28. 3akoH ABOraapo sl MPOIIECIB B i1eaIbHOMY Ta3i GOPMYITIOETHCS TaK .. (BUOEPiTh HAHOUIBIN BipHUN Ta
TIOBHHUH BapiaHT i3 3aIIpONOHOBAHUX)

1 | Hdns maHOi Macw ra3y IpH MOCTilHIM Temneparypi J0OyTOK THCKY T'a3y Ha HOro 00 €M € BelIW9IHMHA IOCTiiHA:
pV =const ., T, m = const

006" eM 1aHOT MacH Ta3y NpH MOCTIHHOMY THCKY 3MIHIOETBCS JTIHIHHO 3 TEMIIEpaTyporo V= Vo (1 + Q’t) IpH P,
m =const

Tuck naHoT Macu rasy Ipu IOCTIHHOMY 00 €Mi 3MIHIOETHCS JIIHIHHO 3 TEMIIEPaTyPOIo P= P (1+ot) mpu V,
m =const

4 | Moui 10BUTEHUX Ta3iB MPH OJHAKOBUX TeMIIEpaTypi i THCKY 3aiMarOTh OAHAKOBI 00 eMu. [Ipn HOpMaTBHHEX
ymosax (p = 1.013*10° Ia; 7= 273.15 K) - ueit 06 em jgopisnioe 22.41 M3 / Mosib.

[Muranns 29. fAume andysii nossrae B .. (A1 IPOIOBXKEHHS BUOEPiTh HAHOUIBII BipHUI Ta IIOBHUH BapiaHT i3
3aIpONOHOBAHMX )

1 | oOMiHi 1esIKOrO KIIBKICTIO MacH YaCTHHOK, 13 SIKUX CKJIAJAF0ThCS B3a€MOJIII0Yi TN, IO THUX Mip, JOMOKH ICHYE
TpaJlieHT TYCTHHU
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2 | oOMiHI IMITyJIbCOM MiJXK B3a€EMOJIIIOYMMH ITIApaMH PEUYOBHHH JIOTIOKH ICHYE TPAIIEHT IMITYJIbCY
3 | oOMiHI TeMIepaTypoI0 MikK B3aEMOTIFOUYMMH TIJIAMH JIOTIOKH i1CHY€E TPaJIiEHT TEMIIepaTypH
4 | oOMiHI eHepriel0 MiX B3aEMOJIIFOUNMH TIIAMH JIOTIOKH ICHY€E TPAJIIEHT TEMIIEPATYPH

[utanns 30. piBHAHHSA CTaHy peanbHUX TasiB Ban-mep-Baanbca ms 1 mMoist razy mae BUTIIX .. (BUOEpiTh HAMOLIBIT
BipHHUH Ta MOBHUH BapiaHT MOKIMBOTO MPOJIOBKCHHS 13 3aIIPOMIOHOBAHUX )

1 (p+b/V?)(V —a)=RT
“| (p/VF)(V —b)=RT
I (p+alV2)(V, —b)=RT
*1(pV )V /b)=RT

HAIIIOHAJIbHUI YHIBEPCUTET BIOPECYPCIB I TIPUPOJOKOPUCTYBAHHS YKPATHA
incrutyT EAE crierianeHicTs "AKIT"

®opma HaBuanHs aeHHa Cemectp 2 Kype 1 OKP «bakanasp»

kadenpa ¢izuku Juctmmrina ®isuka Bukmagad npod. Binbmauenko A.IT.

,, 3aTBEPIKYIO0 "

3aBinyBau kadenpu 2024 p.

ITAKET TECTOBUX 3ABJIAHb. Tema «EJjiekTpuka».

[Muranns 1. CkansgpHa ¢i3udHa BeNUYMHA, sIKa BU3HAYAETHCS SEKTPHYHNUM 3aps/ioM, SKUH IPOXOIUTh Yepe3 BeCh
MOTIepeYHHI TIepepi3 MPOBITHUKA 32 OJMHHMIIIO YaCcy HA3UBAETHCS .. (3AMUILITH HAWOIIBII BIpHUI TA TIOBHUN BapiaHT
BIJIIIOBIIi)

[uTanns 2. {1 miATpIMaHHS B KOJII MMOCTIHHOTO CTPYMY HEOOXiTHO MaTH CHemiadbHAN IPUCTPIii, BCepearHI KOTPOro
BiIOyBa€THCS HETIEPEPBHE PO3IUICHHS PI3HOWNMEHHHX 3apsIiB 1 iX MepeHoc A0 BIAMOBIIHUX MPOBITHUKIB. BiH Ha3uBaeThCS
.. (3amumiTh HalOIIBII BipHUH Ta MOBHMUIT BapiaHT BiAMOBIIi)

[utanns 3. 3akon OMa IS HEOJHOPITHOT AUITHKH €JICKTPUYHOTO KOJIa B iHTErpabHii popMi, KOTPHHA SBISIETHCS
y3araibHeHHM 3aKkOHOM OMa, 3aMHCYEThCS TaK .. (3AMHUIIITh IPABHUIIBHY (HOPMYITY)

[Muranns 4. [lapanensHe 3’ €IHAHHS KOHJCHCATOPIB MPUBOIUTH 10 301IBILICHHS, YH 0 3MEHILEHHS Pe3yJIbTYI0401
€MHOCTI .. (3amuUIIiTh BipHU# BapiaHT BiAMOBI/i)

[Muranns 5. [lonsipusanis AieeKTpUKa BUKIMKAE 30UIbIICHHS, YU 3MEHILIECHHS B HbOMY €JICKTPUYHOTO TI0JIsl, TOPIBHSHO
3 TIEPBUHHUM 30BHIIITHIM TOJIeM... (3aIMIIITh BipHUI BapiaHT BiAMOBI/i)

[Muranus 6. [ocnizoBHE 3’ €AHAHHS ONOPIB IPHBOJUTH A0 301MBIICHHS, YH 10 3MEHILICHHS PE3YJIbTYIOYOTO OIOpY ..
(3amumriTe BipHUIA BapiaHT BiAMOBI/I)

Iuranns 7. [lagigHst HANPYTH HA AUISHIN KOJIa MK TOYKam#u 1-2 1e .. (U1 IpOJIOBKEHHS BHOCPITh HAHOUITBII
BipHUI Ta NOBHUH BapiaHT i3 3aIIPOINIOHOBAHUX )

1 (hi3nuHa BeJIMYMHA, 110 BUMIPIOETHCS B OMax

2 BEJIMYMHA, [0 JIOPiBHIOE JIOOYTKOBI CHJIM CTpyMY Ha omip jukepena EPC

3 (iznuHa Benn4nHa, 110 AOPiBHIOE pOOOTI, BUKOHYBAHIH CyMapHHUM I10JIeM KYJIOHIBCBKHX 1 CTOPOHHIX CHIJI TIPH
nepeMilieHHi MK ToukamH | i 2 OAMHUYHOTO NO3UTHBHOTO 3apsiy.

4 (izuuHa BeNMYMHA, 1110 BUMIPIOETHCS aMIIEPMETPOM

[Muranus 8. [apanenbHe 3’€AHAHHS ONOPIB MPUBOAUTE 10 30UIBIICHHS, YU JI0 3MEHIICHHS PE3YIbTYIOUOr0 OMOpY..
(3anmuriTe BipHUI BapiaHT BiAMOBii)

[Mutanus 9. OCHOBHHMIA 3aKOH €JIEKTPOCTATHKH, a00 3aKOH 30€pEeKEHHS IEKTPUIHOTO 3apsay GOPMYITIOETHCS TaK..
(BuOepiTh HAWOUIBII BipHUNA Ta MOBHUH BapiaHT i3 3aIIPONOHOBAHUX)

1 EnexTpuuni 3apsiiy y JOBUTbHINA 3aMKHYTIH CUCTEMI PEKOMOIHYIOTh MiXk 00010, 3aJTUIIIAI0YNCh BCEPEIUHI TTiET
CHUCTEeMHU

2 Cyma MOJTyJIiB eleKTPUIHHUX 3apsIiB JOBITbHOT 3aMKHYTOT CUCTEMH 3aJIMIIAE€THCS HE3MIHHOIO, SIKi O Ipoiiecu He
BiIOYBaJIMCSl BCEPENIMHI ITi€T CHCTEMHU

3 AnrebpaiuHa cyMa eeKTpUIHHX 3apsiB TOBIJIHbHOI 3aMKHYTOT CHCTEMH 3aJIUIIA€THCS HE3MIHHOIO, SKi O TIporiecu
He BinOyBanucs BcepeauHi miel cucreMu: (1 + g2 + gz + ... +gn = const

4 | JloBinbHa 3aMKHYTa CHCTEMa 3aJIMIIAETHCS MIO3UTUBHO 3apsKEHOI0, Ki O poliecH He BiOyBaIMCs BCEPEIUHI 1€l
CUCTEMH
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Iuraras 10. 3aMKHYTOIO €IEKTPHIHOIO CHCTEMOIO HAa3MBAETHCS TaKa CHCTEMA, SKa. .. (BUOEpPiTh HAUOUIBII
BipHHUH Ta MOBHUI BapiaHT MOKJIMBOTO IMPOJOBKEHHS 13 3aIPONOHOBAHMX )

3akpuTa B KIMHATI Ha 3aMOK

HE OOMIHIOETBCS 3apsIaMH i3 30BHIITHIMY TiJIaMHU

TTomMimeHa B 3aKpHUTY MOCYAMHY i3 JieJICKTPHKA

AW IN(F

[TomimeHa B 3aKpUTY METAJIEBY MOCYAUHY

[utanns 11. 3akon Kynona mpo B3aeMoziro 3apsaiB 3aUCY€ThCA TaK .. (3ANUMIITH BipHY QopMyITy).

[Turanus 12. BekTop HaNIpyXEHOCT] €NEKTPUIHOTO TOJIS € CHIIOBA XapaKTEPUCTHKA IIHOTO MOJIS 10 BU3HAYAETHCS
BHPA30M .. (3amuImiTh BipHY HOpPMYITY)

IMuranus 13. TloBHa eHepris 3apsIHKEHOr0 OMUHUYHOTO MPOBiTHAKA MOAAETHCS TAKUM BHPA30M .. (3aIHUIIITh BipHY
opmyy)

[Muranns 14. 3anucatu GopMyII010 3B’ 130K MiXK BEKTOPOM HAIPY>KEHOCT] Ta MOTEHIIATIOM EJIEKTPHYHOTO MOJIA ..
(3anuuriTh HaHGIIBII BIpHUIA Ta MOBHHI BapiaHT BiAMOBIII) ...

IMutanns 15. Teopema [aycca 1ist IEKTPOCTATHYHOTO MOJISI CTBOPEHOI'0 OaratbMa 3apsiiaMu Y BaKyyMi Ta€ThCs
bopmyoro .. (3anuiiTe BipHy HOpMYITy)

[Murauns 16. JJoBiibHMIT BIOPSIKOBAHUN PYX €IEKTPUYHUX 3aPs/IiB HA3UBAETHCS .. (3aMMIIITh HAHOLIBII BIpHUI Ta
MOBHUIA BapiaHT BiAMOBIi)

[Muranus 17. O6’eMHa TYCTHHA SHEPTil €IEKTPOCTATUYHOTO TIOJIS B i30TPOITHOMY AiCNIEKTPUKY HOJAETHCS TAKHM
BUPA30M .. (3aIHILITh IPaBUIBEHY GOPMYITY)

[Muranus 18. [locnigoBHe 3’ €JHAHHSI KOHICHCATOPIB MPUBOIUTE 10 301IBILCHHS, Y 1O 3MCHIICHHS Pe3yIbTYI0U0]
€MHOCTI ... (3aIUIiTh MPABUIILHY BiIHOBIIb)

IMuranus 19. [oTeHIian moms @, KK CTBOPIOETHCS TOYKOBHM 3apsiioM Q, BH3HAYA€THCS (GOPMYJIOHO .. (3aITHIINITh
HaWOLIBII BipHU#T Ta TIOBHUIA BapiaHT BiAMOBI/I)

[Muranns 20. ToukoBUM Ha3UBa€eThCs 3apsiA .. (BUOEPITh HAWOIIBII BIpHUI Ta MOBHUH BapiaHT MOXKJIMBOTO
MIPOJIOBXKEHHSI i3 3aPOIIOHOBAHHX)

1 | Po3mimieHwuii B Tixi, JIiHIHHI pO3MipH KOTPOTo MaJii MOPIBHSHO 3 BIICTAHHIO J0 1HIINX 3apsPKEHUX TiJI, 3 KOTPUMH
BiH B3a€MOJI€

2 | Slkoro He BUJIHO 33 HEMPO30PHM EKPAHOM

w

Po3milieHuii B Tii, JIiHIHI pO3MipH KOTPOTO MEHIII 0JJHOTO MeTpa

4 | PoawmileHuii B TiJi, IIoma NOBEpXHi KOTPOrO MEHIIIa OJHOT'0 KBaJIPATHOTO METpa

[Muranns 21. EnekTpocTaTHYHUM I0JIEM Ha3UBA€ThCA .. (BUOEPITh HAlOLIbII BipHUI Ta MOBHUIT BapiaHT
MOKJIMBOT'O ITPOJIOBXKEHHSI i3 3alIPONIOHOBAHUX )

[Tosie, CTBOpEHE HEPYXOMUMH EIEKTPUYHUMMU 3apsiaMu

[oJsie, CTBOPECHE SIEKTPUYHUMU 3apsIaMH, 10 BiIASIOTHCS OJIUH BiJl OHOT'O 3 MOCTIHHO MIBHIKICTIO

[loJie, CTBOPCHE SIIEKTPUYHUMU 3apsIaMH, 1[0 HAOJMKAIOTHCS OJMH BiJl OJTHOTO 3 NOCTIHHOI MIBUJKICTIO

AlWIN (-

Ilosne, cTBOpeHE PyXOMUMHM €JIEKTPUYHUMH 3apsiiaMu

[Muranns 22. JIiHii HaIpy>KEHOCTI €JIEKTPOCTATUYHOTO OISt MOOJIM3Y ITO3UTUBHOTO TOYKOBOTO 3apsiy HalpaBieHi Bi
3apsiLy, Yu A0 3apsay .. (3anuILiTh BipHY BiAMOBIAB)

[Muranns 23. JloBiibHA TOYKA PO3raly’KEHOTO KOJIa, B KOTPili CXOANTHCS HE MEHIIIE TPhOX MPOBIJHUKIB 13 CTPYMOM,
Ha3MBAETHCS .. (3AIMIIITH IPABUIIEHY BiANOBIb)

IMutanns 24. @izndHa BEMWMYNHA, [0 BU3HAYAETHCS POOOTOIO MO TIEPEMIIICHHIO OJMHIUYHOTO MTO3UTHBHOTO
3apsay MPH BiAajieHi Horo i3 JaHoi TOYKM Ha HECKIHUYCHHICTh HA3UBAETHCA .. (BHOEPITh HAWOIIBIN BipHUH Ta
MTOBHHH BapiaHT MOKJIMBOTO NPOJOBXKEHHS i3 3aPOIIOHOBAHMX )

Cuoro

[otyxHiCTIO

TTorenmianom

AlWIN[F-

TpaekTopiero

[Murtanns 25. J{ns BUMagKy TOYKOBOTO 3apsty JIiHIT HANPYKEHOCTI 3aBXKIH OyIyTh 3 €KBIMTOTCHINIATLHUMHA
TTOBEPXHAMH .. (BUOEPITh HAHOUTBIN BipHUH Ta IOBHUH BapiaHT MOXKIIMBOTO MPOJIOBKECHHSI 13 3aIIPOMIOHOBAHHUX )

napajaCiIbHUMHA

IleprieHAUKYISpHUMU

JloTnaanmu

AlWIN(F-

O06xBavyBaTH OHE OJTHOTO
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[utanns 26. [lienekTpuky, SKi y IEBHOMY iHTEpBaJIi TeMIepaTyp MalOTh IeSIKy CHOHTaHHY ITOJIIPU30BaHICTB,
TOOTO MalOTh HOJSPHU3OBAHICTH IPH BiICYTHOCTI 30BHINTHHOTO EIEKTPUIHOTO OIS HA3UBAIOTHCS .. (BHOEPITH
HaHOUIBIN BipHHIA Ta TOBHUH BapiaHT MOKJIMBOTO NPOJAOBKEHHS i3 3aITPOITOHOBAHHX )
1 | IIpoBigHuKaMu
2 | CerHeToelIeKTpUKaMHU
3 | Oxucnamu
4 | Meranamu
[utanns 27. [punaau, sKi MOBUHHI IPU MaJIMX po3Mipax i HEBEIMKUX BiIHOCHO HaBKOJIMIITHIX TiJI TOTEHITiaIaX
HAKOTIMIyBaTH 3HAYHI [0 BEIMYMHI 3apsi/id, IHIINMH CIIOBAMH, MaTH BEJIUKY €MHICTh, HA3UBAIOTHCA .. (BUOEPITH
HaWOIbII BIpHUH Ta IIOBHUH BapiaHT MOXJIIMBOTO MPOJIOBXKEHHSI i3 3aIPOIIOHOBAHHX )
1 | Komnencaropu
2 | Kongencaropu
3 | Pesucropu
4 | Amnepmerpu
[Muranns 28. be3po3mipHa BeTMYMHA KOTpa MMOKA3ye, Y CKUIbKH pa3iB cuia “F ” B3aemMoii MiXk 3apsiiaMy B JaHOMY
Cepe/IOBHIIII € MEHILO Bij X cuin “Fo” B3aemoii y BakyyMi Ha3uBaeThes .. (BUOEpITh HaWOIbII BIpHUH Ta
MIOBHUH BapiaHT MOKJIMBOTO MPOJIOBKEHHS 13 3aIIPOIIOHOBAHUX)
1 | VYuiBepcasipHa razosa crana R
2 F
JlieIeKTpIYHA MPOHUKHICTH cepenoBrma, & = F
3 | dynnaMeHTANbHA €IEKTPHYHA CTANIA Eo
4 | T'pasitaniiina crana G

[uranns 29. BexropP = ‘Q‘ | it CITIBIIAJIAE 32 HATIPSMKOM 3 IUICYEM IO 1 piBHUE 1OOYTKY 3apsiny |Q| Ha
wieue “I” HazuBaeThes .. (BUOEPiTH HAHOLIBII BIpHUIT Ta MOBHUI BapiaHT MOXKIJIMBOTO MPOIOBKEHHS i3
3aIIPONOHOBAHMUX)

I'paBiTaniiHUM MOMEHTOM JIMITOJIS

CJICKTPUIYHUM MOMCHTOM JIUITIOJIA abo JHUITIOJIbHUM MOMCHTOM

MAarHiTHUM MOMEHTOM JIUTTI0JIS

AlWIN (-

YacoBMM MOMEHTOM

[Muranns 30. Cuna ctpymy B oaut amrep (1 A) ne .. (47151 poIoBXKEHHs BUOEPiTh HAOLIbII BIpDHUIA Ta HOBHHUI
BapiaHT i3 3aIPONIOHOBAHUX )

1| cuia Takoro MoCTiHOTO CTPYMY, KU ITPOXO/SIYH MO JABOX HECKIHYEHHO JIOBTUX, TOHKUX MapajelbHUX MPOBIIHUKAX
B BaKyyMi, 1110 pO3MillleHi Ha BiZicTaHi B 1 METp OAMH BiJ] OZIHOTO, MPUBOAMTH O B3aeMo/ii 3 cuiioro 2 H Ha 1 metp
JTIOBXKMHHU TTPOBiTHUKA

2| cuia Takoro MoCTiHHOro CTPyMY, ITPH SIKOMY uepe3 NONepeyHu il repepi3 MPOBIIHNKA 32 OJJHY CEKYHY ITPOXOUTh
3apsa B oguH KynoH (1K)

3| cuia Takoro MocTitHOro CTPyMy, KU MPOXO/SIUH MO JABOX HECKIHYEHHO JIOBTUX, TOHKUX MapajeilbHUX MPOBIIHUKAX
B BaKyyMi, 110 PO3MillieHi Ha BiAcTaHi 1 M OJMH Bijl OHOrO, MPUBOAUTH 10 B3aeMoii 3 cunoro 2-107 HeroToH Ha
KO)KEH METp JOBXHHH IPOBiTHUKA

4| cuia TaKoTo MOCTIHHOTO CTPYMY, SIKHAI MPOXO/SYH 110 IBOX HECKIHYCHHO IOBrUX, TOHKHX IapasieIbHAX MPOBIIHUKAX
B BaKyyMi, III0 PO3MIIIEHi Ha BiJIcTaHi B | MEeTp OJWH BiJl OJJHOTO, IPHUBOAMTH JIO iX BIAIITOBXYBAaHHSI

HAIIIOHAJIbHUI YHIBEPCUTET BIOPECYPCIB I IPUPOJIOKOPUCTYBAHHSI YKPATHU
incrutyt EAE cnierianeHicts "AKIT"

®opma HaBuanHa AeHHa Cemectp 1 Kype 1 OKP «bakanasp»

kagenpa ¢izuku Jucunmiina ®izuka Buxnanau npod. Bigpmauenko A.I1.

,» 3aTBEPIKYIO "

3aBinyBau kadempu 2024 p.

ITAKET TECTOBUX 3ABJIAHb. Tema «Marnerusm» Ne 01.

IMurtanns 1. KoHTyp, Matouu nieBHY iHAYKTUBHICTD, HA0YBa€ €NEKTPUYHY 1HEPTHICTH, KA MPOSIBIISIETLCS B TOMY, 1110
.. (BuOepiTh HAMOIMBIT BIpHUH Ta MOBHUH BapiaHT MOKIIMBOTO MPOJIOBKEHHS 13 3aIPOTIOHOBAHUX )

1 | moba 3MiHA CTPYMY TaIbMYETBCS 1 THM CHIIBHIIIE, UM O1JIbIIA iHIYKTUBHICTH KOHTYPY

2 | moba 3MiHA CTPYMY MPUCKOPIOETHCS 1 THM CHIIBHIIIIE, UM OLIbIIA iHIYKTHBHICTH KOHTYPY
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3 | nroba 3MiHa 30BHINTHHOTO MAarHiTHOTO IOJIsi IPUCKOPIOETHCS 1 TUM CHJIBbHIIIE, YMM OLIbIIA iIHAYKTUBHICTh KOHTYPY

4 | moba 3MiHa CTPYMY raJlbMy€ThCs 1 THM MEHIIIE, YUM OiIblIa iHIYKTUBHICTh KOHTYPY

[Muranss 2. iHAYKOIHHI CTPYMH B JIHIHHUX [TPOBIIHUKAX CTBOPIOIOTH MarHiTHE 10JIe BEKTOP 1HAYKIii KOTPOTo
HAalpaBJIeHUH TaK, 1100 MPOTHUIIATH 3MiHI MAarHITHOTO OTOKY, SIKMH 1HAYKYE Il CTPYMH; TaKa 3aJIeXHICTh
ATIOPSIIKOBYFOTHCS MTPaBUITY .. (3alMINITh PaBUIILHY BiIMOBIIb)

[Muranns 3. B npoueci Bigxmouenns mkepena EPC (po3MukaHHi Kojia) IpH HasiBHOCTI iHAYKTHBHOCTI L y
SJNIEKTPUYHOMY KOJIi CHJIa CTPYMY 3MIHIOETHCS 3T1HO 3aJI€XKHOCTI, 1110 3aMHCY€EThCS TAKOI0 (YOPMYIIOH0.. (3alHIIiTh
NpaBUWIBHY GopMyIty)

[Muranns 4. 3miHa MiHIKHUX PO3MipiB 1 00’eMy (pepOMarHeTHKiB y Ipoleci iX HaMarHiuYeHHs! Ha3UBa€eThes .. (3anuiLiTh
MIPaBUJIBHY BiJIIIOBI/B)

[Muranss 5. - EnekrpoMarHiTHUN CTaTUYHUI NEpeTBOPIOBaY 3 [BOMa, abo Oijiblie HEPYXOMHUMH 0OMOTKaMH, SIKUH
MIepETBOPIOE MapaMeTPH 3MIHHOTO CTPYMY (Halpyry, CTPYM, YacTOTY, KiJIbKICTh ()a3) Ha3UBAETHCS .. (3aNHUIIITh TPABUIIEHY
BiJIIIOBI/Ib)

IMutanns 6. Edekr ocnabieHHs 30BHINIHEOTO MAarHITHOTO TIOJIS 32 PaXYHOK PYXiB €JICKTPOHIB MO 0pOiTax B aTOMax
(MoJeKynax) Ha3uBa€eThes .. (3amuILiTh NPAaBUILHY BiJIIOBI/Ib)

IMuranas 7. CrmiHOM eNEKTpOHA Ha3MBAETHCS .. (BUOEPITh HAaWOUIbII BIpHUH Ta MOBHUHA BapiaHT MOXKJIMBOTO
IIPOJIOBXKEHHSI i3 3a1POIIOHOBAHHX)

BJIAaCHHUU OpOITANbHUI MarHiTHUHA MOMEHT

BJIACHUI MEXaHIYHUIA MOMEHT IMITYJIbCY Les

BJIACHUH CIIIHOBHMI MarHiTHHH MOMEHT

AWINF

3arajJbHHMI MarHiTHHH MOMEHT aToMa

[uTanns 8. 3akoH eneKTpoMarHiTHOI iHAYKIIT (3akoH Papanes-MakcBena) 3amucyeTbes popmyIoro (3amuiriTh
MIPaBUIBHY GOPMYITY)

[utanns 9. B nmponeci BrrrouenHs mkepena EPC (3aMukaHHI €IEeKTPUYHOTO KOJIA) IIPH HASBHOCTI iHAYKTHBHOCTI L y
SIIEKTPUYHOMY KOJIi CHJIa CTPYMY 3MIHIOETHCS 3T1IHO 3aJIe)KHOCTI, IO 3aMUCYETHCS TaKOK0 (POPMYIIOLO .. (3aIuIIiTh
MIPaBUIBHY GOPMYITY)

[Muranus 10. SIBHie BUHUKHEHHS €JIEKTPHYHOTO CTPYMY B 3aMKHYTOMY KOHTYPI 3 IPOBiZHUKA TPH 3MiHi MOTOKY
MAarHiTHOI iHAYKIIT @, Kt 00XBady€eThCSI UM KOHTYPOM, HA3UBAETHCS .. (3aMUIIITh IPaBIIIEHY BiIIOBIIb)

Mutanns 11. [paBuno JleHna s 3HaAX0HKEHHS HANPSIMKY iHAYKIIHHOTO CTPyMYy (OPMYITFOETHCS TaK .. (BHOEPITH
HaOLIBII BipHUH Ta IIOBHUH BapiaHT MOKIIMBOTO MPOJIOBKEHHS 13 3aIPOITOHOBAHMX )

1 | iHOYKUiIHHUK CTPYM B KOHTYPi Ma€ 3aBKIM TAKUH HAIpsM, IO CTBOPIOBaHE HUM MAarHITHE TI0JIe 3aBakae 3MiHi
MAarHITHOTO TIOTOKY, KW BHKJIWKAB IeH IHAYKIIHHAN CTPYyM

2 | IHIYKIIHHAR CTPyM B KOHTYPi Ma€ 3aBKIH TAKUI HAmpsM, [0 CTBOPIOBaHE HUM MAarHITHE TOJIE MiICHITIOE 3MiHY
MAarHiTHOI'O TOTOKY, SIKUHM BUKJIMKAB IIeH IHAYKIIHHUHA CTPYM

3 | IHAYKIIHHUIA CTPYM B KOHTYPI Ma€ 3aBKAM TaKUil HaIpsM, 11100 301IbLIIMNTH OCHOBHE MarHiTHE MoJie

4 | iAyKIiHANR CTPYM B KOHTYPi Ma€ 3aBXIM TaKWH HanpsM, 0100 3MEHIINTH OCHOBHE MArHITHE TI0JIe

IMutanns 12. MardiTHHN TOTIK, 34€IUICHAHN 3 PaMKOIO TUIOIIEIO ““S”, B IOBIUIBHUAN MOMEHT Yacy “t” 3ammcyeThest
¢dopmyoro .. (3anuuIiTe IpaBUILHY GOPMYITY)

[MuTanns 13. 3ueruieHnii 3 KOHTYPOM 3 IHAYKII€O L Ta 31 CTpyMOM i MarHiTHHH HOTIK “@” mMpIMO-TIpONOPIiOHATEHIH
cTpyMy “i” B KOHTYpI 1 naeTbes GopMyIIoro .. (3anumIiTe NpaBUiIbHY (opMyIry)

[Mutanns 14. Bunukunenas EPC iHayKMmii B MpoBOASIIOMY KOHTYpPi IIPH 3MiHI B HBOMY CHIIM CTPYMY Ha3MBA€THCH ..
(3anwmIiTe MpaBHUIBHY BiAIIOBiAB)
[MuTanns 15. IHIYKTHBHICT €IEKTPHYHOTO MPOBOAALIONO KOHTYPY B 3arajJbHOMY BUMAJKYy 3aJCKHUTH .. (BUOEPITH
HaOLIpII BipHUI Ta TOBHUM BapiaHT MOKIIMBOIO IPOIOBKEHHS 13 3aIIPOIIOHOBAHHMX )

1 | TiTBKM BiJ ONIOPY NPOBiAHMKA KOHTYPY

TUTBKH BiJl MaTepialdy KOHTYPY

3 | Big reomeTpu4HOi POPMHU KOHTYpY, HOr0 pO3MIpiB 1 Bil MarHiTHOI IPOHUKHOCTI TOTO CEPEIOBHINA, B KOTPOMY BiH
3HAXOJUTHCSL.

4 | TUIBKH BiJ 30BHIIIHBOIO MarHiTHOI'O IOJIS

N

IMuranns 16. EHepris Mar"iTHOTO 1oJist, 3B s13aHOTO 3 KOHTYPOM, BU3HAYA€THCsI (POPMYJIOIO .. (3alHMIIITh TPaBUIIbHY

bopmyy)
[Muranns 17. EnektpoH, sSIKUi pyXaeThcs 10 KOJIOBIH opOiTi, eKBIBaAJICHTHUH KPYTOBOMY CTPYMY, TOMY BiH Ma€
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opOiTadpbHAN MarHITHAI MOMEHT, MOAYJb KOTPOTO 3aMHCYETHCS (POPMYIIOIO .. (3aIHIIiTh MPABHIBHY POPMYILY)

[uranns 18. HaBeneni (iHgykoBaHi) CKIIaJ0BI MarHiTHHUX IIOJIiB aTOMIB (MOJIEKYIT) CKJIAIAIOTHCS (JOIAI0THCS) 1
YTBOPIOIOTH BJIACHE MarHiTHE M0JI€ PEUYOBHHH, sIKE 0cIa0Iroe 30BHIIIHE MarHiTHE rone. Leit edekt oTprmaB Ha3By. ..
(3anumIiTh paBUIBHY BiAIOBiAB)

[utanns 19. PewoBuHa, 110 HAMArHIYYETHCS, CTBOPIOIOYH BIIACHE MarHiTHE MOJIE, SIKE CITBIIJA€e 3a HAIIPSIMKOM i3
30BHIIIHIM TIOJIEM 1 MiJCHITIOE HOTO, HA3MBAETHCS. .. (3alUILITh IPABIIBHY BiATIOBiAb)

[uranns 20. HaBectn Bupas, 1mo npeacTasisie COO00 TEOPEeMy MPO IMUPKYJIIAIII0 BEKTOpa HAPYKEHOCTI MarHiTHOTO
monst “H .. (3ammmite npaBuneHy Gopmyiry)

[utanns 21. PedoBuHwM, sSKi MarOTh CHOHTAHHY HaMarHi4eHiCTh, TOOTO, HAMarHi4eHi HaBiTh IPHU BiICYTHOCTI
30BHIIIHFOTO MarHiTHOTO TIOJIS, HA3UBAIOTHCA .. (3aIHUIIITh IPaBUIHHY BiAIIOBIIb)

[Muranns 22. Jlinii MarHiTHOT iHAYKWii .. (BUOEpiTh HAHOLIBLI BipHUI Ta MOBHUI BapiaHT i3 3aIIPONIOHOBAHUX )
3aBXK/IM 3aMKHYTI i OXOILTIOIOTh NPOBIJJHUKH 13 CTPYMOM.

3aBXK/IM PaJiaJbHO PO3XOAATHCS BiJl IPOBIIHUKA i3 CTPYMOM

3aBXIM PaiajbHO HAYTH JI0 IPOBIJHUKH i3 CTPYMOM

3aBXK/IM HAYTh B3OBXK NPOBIIHUKA 13 CTPYMOM

AlWIN|F

@
1

IMurauns 23. 3akon bio-Casapa-Jlamaca Ui IpoBiHUKA 13 cTpyMoM ““1”, efieMeHT Kotporo “dl” cTBoproe B aeskiii
TOYUIN 1HAYKIiO ot AB, 3amucy€eThest y BUDIIS: .. (3alUIIiTh NPaBUiIbHY GOpMYITy)

[uTanns 24. Y3araapHIOIOUYH PE3yJIbTaTH AOCIIIKEHb [T MATHITHOTO MOJIS Ha Pi3HI MPOBITHUKH 31 CTPyMOM AMIie

Y y
YCTAaHOBMB 3aKOH, 3TiIHO sKOTr0 cuiia dFA 3 KO MarHiTHe moJjie Aie Ha eaeMeHT nposigauka “dl” 3i ctpymowm, 1o
3HAXOJMTHCS B MATHITHOMY TI0JIi 3aITUCYETHCS (POPMYIIOIO .. (3amUIIiTh IpaBUIbHY GopMyITy)

[Muranns 25. Hupkymnsuieto BekTopa “B” 1o 3agaHoMy 3aMKHYTOMY KOHTYPY Ha3MBa€ThCs iHTErpad .. (3amuiiTh
MPaBUIbHY GOpMYITY)

[uTanns 26. MarHiTHe 1I0JI€ CTBOPIOETHCS .. (BHOEPiTh HAMOUIBIN BipHUIA Ta MOBHHUM BapiaHT i3 3alPOITOHOBAHHX )

PyXOMI/IMI/I CJICKTPUYHUMU 3apsagaMu, CJICKTPUIHUMHA CTPyMaMHU Ta 3MIHHUM CJICKTPUIHUM 1IOJIEM

HepyxoMyMu elneKTpUYHUMH 3apsiiaMy, a00 TOCTIHHUM eJIEeKTPUIHUM T0JIeM

Jlnme npu 00epTaHHI paMKH 31 CTPyMOM

AWIN(F

TUIBKH OCTIHHUM MarHiToM

[Muranns 27. Bupa3 y BekropHoMy Burisii muist cuin Jloperna Fo, mo nie Ha enextpuaHuid 3apsan Q, skuil pyXxaeTscs B
MAarHITHOMY IT0JIi 3 iHAYKIi€l0 B 31 IBHIKICTIO “V” MaeThes GOPMYIIOIO ... (3aMUmIiTh IPaBUIBEHY (HOpMYITY)

[utanns 28. O6’eMHA TYCTHHA €HEPTil MATHITHOTO TOJIS MPEACTABIIETECS (POPMYIIOHO .. (3alHIIiTh MPaBUIbHY
bopwmyiy)

Iurtannsa 29. BennunHa {HAYKIIIHHOTO CTpyMy BU3HAYA€THCS TIBKH .. (BUOEPiTh HAHOINBIN BipHHMH Ta HMOBHUI
BapiaHT MOXKIIMBOT'O IPOJIOBKEHHS 13 3aIIPOIIOHOBAHNX )
1 | mWBHAKICTIO 3MiHU 34EIUICHOTO 3 KOHTYPOM ITOTOKY MAarHiTHOI iHAYKII{
2 | BEJIMYMHOIO MAarHiTHOT'O IOJIsl MOCTIMHOTO MAarHiTy
3 | BEJIMYHMHOI MArHiTHOT'O IOJIsl, CTBOPEHOT0 KOTYLIKOIO 3 MOCTIHUM CTPYMOM
4 | CepenHiM 3HaYCHHSAM CTPYMY 4Yepe3 KOTYIIKY
ITuranns 30. B nporeci BinkmoueHHs mxepena EPC mpu HassBHOCTI iHAYKTUBHOCTI Y €JIEKTPUIHOMY KOJIi CHJIa
CTPyMY 3MIHIOETHCS 110 TAKOMY 3aKOHY .. (BHOEpiTh HAalOUIBII BipHUI Ta IOBHUI BapiaHT MOMJINBOTO
MIPOIOBKEHHS 13 3aIPOIIOHOBAHMX )
1 2 3 4
I,=¢/R W IR=¢ — L%.

HAIIIIOHAJIBHUI YHIBEPCUTET BIOPECYPCIB I IPUPOJJOKOPUCTYBAHHSI YKPATHU
inctutyT EAE cnenianpricts "AKIT"

®opma HaBuaHHs AeHHa Cemectp 1 Kype 1 OKP «baxanasp»

kadenpa ¢izuku Jucrumutina ®izuka Buknanad npod. Bixbmauenko A.II.
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INAKET TECTOBUX 3ABJAHbD. Tema «I'eomeTpu4Ha i XBHJILOBA ONTHKA

[utanns 1. OruHAHHSA XBWIAMH HETIPO30PHX MIEPEIIKO], K1 3yCTPIYaroThes Ha 1X MUISAXY, a00 B OLTBII ITUPOKOMY
CEHC1 — TOBUThHE BiIXMICHHS PO3MOBCIOKEHHS XBIIIb TOON3Y MIEPEIIKO]] B/l 3aKOHIB T€OMETPHUIHOI ONITHKH (TOOTO, Bix
TIPSIMOJTIHITHOTO PO3NOBCIOPKEHHS) HA3UBAETHCA ... (3AMMUIIITh HAHOUIBII BIpHUN Ta TOBHUH BapiaHT BiIIIOBIIi OTHUM
CIIOBOM)

[Muranss 2. Y3romkeHe NpOTiKaHHS B Yaci i B IIPOCTOPI IEKIIBKOX KOJNMBAJIBHHUX, 200 XBUIBOBHX MPOLIECIB
HA3UBAETHCA ... (3AMUIIITH HAWOLIBIN BipHUI Ta MOBHUI BapiaHT BiAMOBI/I OJHUM CIIOBOM):

[utanns 3. [IpocTopoBuii mepepo3NOIiI CBITIIOBOTO MTOTOKY MPH HAKIaJaHHI ABOX (UM AEKUTPKOX) KOTEPEHTHUX
CBITJIOBUX XBWJIb, B PE3YJIBTAaTi YOTO B OJHHUX MICIIX IPOCTOPY BHHUKAIOTh MAKCHMYMH, a B iHIIUX — MIiHIMyMH
IHTCHCMBHOCTI HA3MBAETHCS ... (3AIUIIITH HAMOIIBIT BipHUI Ta IOBHU BapiaHT BiAMOBIII OHIM CIIOBOM)

[utanns 4. 1 cnoctepeskeHHs UG PaKIiHHOT KAPpTUHU MIPH MIPOXOKEHHI CBITIIA Yepe3 TUpakLiifHy TpaTKy
HEeoOXigHO, MO0 MmocTiliHa rpaTku Oyina ... (BUOepiTh HaMOLIBII BipHUIA Ta TOBHUN BapiaHT MOXKIIBOTO
TPOJOBKECHHS i3 3aIPOIIOHOBAHUX)

Habarato OiNbIa JOBKWHH XBIJII ITAJAF0U0T0 BUIIPOMIiHIOBAHHS.

Ha0araTo MEHIIA JOBKWHU XBHJIi 13 1al0Y0T0 BUNPOMiHIOBAaHHS

CITIBITJIaNIa 13 pO3MipOM BUMIPIOBAIBHOTO MPHJIATY

TOTO XK HOPSAKY, IO i TOBKMHA XBHJIi I1a1al0U0T0 BUNPOMIHIOBaHHS

AlWIN(F

[Muranns 5. HeoOMexxeH1 B mpocTopi XBUIII OJIHIET LIJIKOM BU3HAYEHOT 1 CTPOTO MOCTIHHOT 4acToTH (200 JOBXUHH
XBUJT) HA3UBAIOTHCA ... (3AMMIINITH HAHOLIBIN BipHUIA Ta IOBHHI BapiaHT Bi/MOBI i OJJHUM CIIOBOM):

IMutanus 6. CBITIIO BUAMMOTO CIIEKTPAIBHOTO [iala30Hy OXOILUIFOE TAKUil Jianma3oH JOBKUHH XBHIb ... (3aIHIIITh
BI/INIOBITHUIA iara30H):

Iuranns 7. KorepeHTHICTS XBWIIB 1€ ... (BUOEPITh HAHOLIBII BipHUH Ta IIOBHUHA BapiaHT MOKIIBOTO
MIPOJIOBKEHHS 13 3aIPOITOHOBAHHMX )

HEY3T0/DKEHE MPOTIKAHH: B Yaci i B MPOCTOPi NEKITHKOX KOJIMBAIHHHUX 200 XBHIHOBUX MPOIIECIB.
B3aeMHO-TIepIIieHIUKYJISIpHE PO3HOBCIOKEHHS IBOX XBHJIb

y3ropKeHE MPOTIKAHHS B Yaci i B MPOCTOPi ABOX JOBUTHHUX MEXAHIYHHX SIBHII]

y3ropKeHEe MPOTIKaHHS B Yaci i B MPOCTOPi JEKIUIFKOX KOJIMBAIBHUX, 200 XBUIILOBHX IPOLECIB.

AlWIN(F-

[MuTanss 8. iHTEpEPEHIIIEIO CBITIIA HA3UBAETHCA ... (BUOEPITH HAWOLIBIN BipHUIA Ta TOBHUN BapiaHT
MOXJIMBOTO MPOJIOBXEHHSI i3 3aPOIIOHOBAHMX )

1 | mpocTOpoBHii IEPEpO3ITOIia CBITIOBOTO MOTOKY HPH BiHIMAHHI JBOX (UM JEKIIFKOX) KOTEPEHTHHX CBITIIO-
BUX XBWIb. B pe3ynbTaTi IbOTO B OJTHUX MIiCISIX BUHHKAIOTh MaKCUMYMH, a B IHIINX - MIHIMyMH
IHTEHCHBHOCTI

2 | mpoCTOPOBHIA IIEPEPO3NO/IiIT CBITIIOBOTO MOTOKY MPH BiIOMBAHHI BOX (UM I€KUIBKOX) KOTEPEHTHUX
CBITJIOBUX XBHJIb

3 | mpocTOpOBHii TEPEepPO3NOALI CBITIIOBOTO NOTOKY NPH HAaKJIaIaHHI IBOX (UM JIEKUIBKOX) KOTEPEeHTHUX
CBITJIOBHX XBWJIb. B pe3ynbTaTi [FOT0 B OJHUX MICIIX BUHUKAIOTh MAaKCUMYMH, a B IPYTHX — MiHIMyMH
IHTEHCHBHOCTI CBiTIIa

4 | mpocTOpOBHIA IEPEPO3MOILT CBITIIOBOTO IIOTOKY NPH MHOXKEHHI ABOX (UM AEKITBKOX) KOTEPEHTHUX CBITIIOBHX
XBHJIb

IuTanns 9. [lndpakmiero Ha3UBA€ETHC ... (BUOEPITh HAlOIIBII BipHUIT Ta TOBHUH BapiaHT MOXIIUBOTO
MIPOIOBKEHHS 13 3aIPOIIOHOBAHMX )

BinOuBaHHS XBWIb BiJl MEPETIOH, SIKi 3yCTPIUAIOTRCS HA iX NUIAXY

JIOBUTFHE BiIXWJICHHS PO3MOBCIOPKEHHS XBIJIb TIOOJIN3Y MEPETIOH Bijl 3aKOHIB MexaHiki HpioToHa

3 | oruHaHHS XBHIISIMH IIEPEITOH, SIKi 3yCTPIYarOThCs HA iX MUIAXY, a00 B OLIBII IMUPOKOMY CEHCI — JOBIIbHE
BiJIXFJIEHHS PO3ITOBCIOHKCHHS XBWJIb ITOOJM3Y TIEPETIOH BiJl 3aKOHIB T€OMETPUYHOT ONITHKH

4 | noBiJIbHE BiIXHICHHS PO3IMOBCIOHKSHHS XBIJIb MMOOJIU3Y MEPENOH BiJl 3aKOHIB quHaMiku HeloToHa

[EEN

N

ITuranas 10. MoHOXpOMATHYHI XBHIII 1€ HEOOMEXKEHI B MPOCTOPI XBUITI ...
Pi3H0{ M0 BeNMMYWHI aMILTITY I

OJIHI€T IIJIKOM BH3HAYEHOT 1 CTPOTO MOCTIHHOT 9acTOTH

3 MOCTIHOIO B Yaci aMILTITy 1010

OnHaKoBOI MO BEIMIMHI aMILTITYTH

AlWIN(F-
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Mutanns 11. [Ipu orpuManHi TUPaKIifHOTO CIIEKTpa HE HYJIHOBOTO HMOPSIIKY 3a JOMOMOTOI0 TU(PaKIifHOT TpaTKH
CHITBHIIIE BiIXUIAIOTHCS YE€PBOHI MPOMEHi, 9¥ CHHi? ... (3aIUIIITh IPaBUIBHY BiIIOBI/E)

[73% 1)

[uTanns 12. 3anexHICTh MOKa3HUKA 3aJOMIICHHS “n’”’ pEYOBHHU Bij 9acTOTH ‘v’ (a00 HOBXKHMHHU XBWJIi A) CBITIA, UM

[T}

3aJISKHICTB ()a30BOi MBHIKOCTI V™’ CBITIOBUX XBIJIb BiJI HOTO 9acTOTH “Vv” (200 HOBXHMHU XBUII A) HA3UBAETHCA ...
(3anmmIiTe HaOLIBII BipHUH Ta IIOBHUI BapiaHT BiAMIOBiAI OJTHIM CIIOBOM):

Mutanns 13. Sxmo cheprana XBUIS IPHU PO3MOBCIOKEHHI 3 TOYKOBOTO JDKEpeTIa 3yCTpidae eKpaH 3
KPYIJIUM OTBOPOM, TO KOJIM OTBIp BiIKpHBa€ HEMapHe YHCiIo 30H OpeHes, To pe3ynbTyoda aMIuIiTy ia
iHTepdepyrounX XBUIb B TOYILII HA eKpaHi.. (BUOEpiTh HAMOLIbII BipHUH Ta TIOBHUI BapiaHT MO>KJIMBOTO
IPOJIOBXEHHSI i3 3aPOIIOHOBAHHX)

OyJie MeHIlIa, HiXK ITPH BUILHOMY PO3IIOBCIO/PKEHH] XBHJIL.

OyJie IHIIOro HAIIPSIMKY, HiXK ITPU BUILHOMY PO3MOBCIO/KEHHI XBHJIL

Oyne OuIbIIA, HXK IIPH BUTBHOMY PO3NOBCIOJUKEHHI XBHITI

Oy/ie 0JTHAKOBOIO 3 Ti€I0, 110 Oya O MPU BUIBHOMY PO3MOBCIO/DKCHHI XBUJII

AlWIN(F-

[Muranns 14. CBiTio, B IKOTO HAIPSIM KOJIMBaHb CBITJIOBOTO BEKTOpA SIKUMOCH YHHOM BIIOPSAKOBAHUI HA3UBAETHCH ...
(3amuiriTe HAWOIIBII BIpHUI Ta TIOBHUIM BapiaHT BiAMOBI/Ii OMHUM CIIOBOM):

[Muranns 15. BiaMiHHICT B OTJIMHAHHI CBITJIAa IPO30PUM KPHCTAJIOM B 3aJIS)KHOCTI Bifl Opi€HTallii KOJIHBaHb
SIIEKTPUYHOTO BEKTOPY CBITIOBOI XBHIIII HA3MBAETHCS ... (3AMMUIIIT HAWOLIBII BipHHIA Ta TOBHUH BapiaHT BiANOBIII OJHUM
CJIOBOM)

Iuranns 16. B nocmigax He crocTepiraeThes iHTEp(dEpeHIIis CBITIa BiJl HE3aJS)KHUX JHKEPE, HAPHKIIA
BiJl TBOX CNEKTPUIHHX JIAMITIOYOK TOMY IIIO .. (BHOEpiTh HAHOUIBIN BipHUI Ta IOBHUI BapiaHT MOMIIUBOTO
NPOJOBXKEHHS i3 3a[IPONIOHOBAHHX)

1 | KOKHE peabHe HKEPEIIo Jae€ CTPOT0 MOHOXPOMATHYHE CBITIIO 1 XBHIIL, SIKi BUIIPOMIHIOIOTHCS TIOOUMH
He3aJIC)KHUMH JDKEPEJIaMH CBIiTJIa, 3aBXKIH KOT€PEHTHI

2 | BCi pearpHI JpKepera CBITiIa Jal0Th CTPOTO0 MOHOXPOMATHYHI XBHJII, IKi € 3BT KOTCPEHTHI

3 | Hi olHE peanbHE PKEPETIo He A€ CTPOr0 MOHOXPOMATHYHOTO CBITJa i XBHJIL, SIKi BUTIPOMIHIOIOTHCS
JIr00MMHU He3aJIC)KHUMH JDKEPEJIaMU CBIiTJIa, 3aBXK/IM HEKOT'€PEeHTHI

4 | KOKHE peanbHe PKEPENIo He Ja€ CTPOr0 MOHOXPOMATUYHOTO CBITJIA 1 XBUJI, SIKi BUIIPOMIHIOIOTHCS JIFOOUMHE
He3aJIeKHUMH JDKepesiaMy CBITJIa, 3aBXK/IM € KOTePEHTHI

5 | Bigmaneni Ha BigcTaHb <<\ BiJ IEPENOHH, IKA BUKIHUKAE AUPPAKIIiI0

[Muranns 17. OcobnuBuii 3aci6 3anucy i HACTYITHOTO BiZITBOPEHHS aMIUTITYU 1 (ha3u XBUIILOBOT'O TIOJISI, SIKUIA
OCHOBaHMI Ha peecTpallii iHTepdepeHiiHOT KapTHHH BiJl NPEAMETY 1 OIOPHOTO JKepelia KOTePEHTHUX XBHJIb 1
HACTYITHOTO BiJITBOPEHHS 300paKEHHs MPEIMETY IIUIIXOM OTPUMaHHs AUPPaKIiiiHOT KapTUHHU BiJ (POTOINIACTUHU
HA3WBAETHCA ... (3AMMIIITH HAHOLIBIN BipHHMIA Ta TOBHHIA BapiaHT Bi/OBI i OJHUM CIIOBOM)

IMuranus 18. SIBuie BTpaTH eHEPrii CBITIOBOIO XBHJICIO, SKa MPOXOAUTD Yepe3 PEUOBHHY, BHACIIIOK IIEPETBOPCHHS
eHeprii XBUJIl B iHII (JOpMH BHYTPIIIHBOT €HEPrii PEYOBHHH 1 B €HEPrii0 BTOPUHHOTO BUIPOMIHIOBAHHS B 1HIITMX
HarnpsiIMKax i 1HIIOTO CIEKTPAIBbHOTO CKJIay Ha3WBAETHCS ... (3aNUILITh HAHOUIHII BIpHUH Ta IIOBHUI BapiaHT BiAMOBI1
OJIHUM CIIOBOM)

[Muranns 19. Andpakuis @payHrodepa crioctepiraeTbesi B TOMy BHIIAIKY KOJIM JDKEPEIIO CBITIIa 1 TOUKa
CIOCTEPEXXEHHS ... (BUOEpiTh HaMOLTBII BIpHUH Ta MOBHUH BapiaHT MOXKIIBOTO TIPOJIOBXKEHHS 13
3ampONIOHOBAHNX )

BiJIJIaJIeH] Ha BiJICTaHb A/2 Bij] MePENOHN, sIKa BUKIIUKAE TU(PaKINIO
HECKIHUCHHO BiJIJTAJICHI BiJI IEPENOHY, SIKa BUKIMKAE THAPAKILIO
BiJIaJICHI Ha BiJICTAHb ~A BIJl ICPCIIOHM, KA BUKJIUKAE TUDPAKIIIIO
3HAXOASTHCS MOPIBHAHO OJIM3BKO JI0 MEPEIIOHH, sIKa BUKITUKAE TU(PaKITIIO

AlWIN|F

[Mutanns 20. SIkmo cBITIIO Majae Ha TPAHMINIO PO3ILTY TBOX CEPEIOBHII ITiJ] TaK 3BaHUM KyToM bproctepa, To BinOuTHIA
1 3aJIOMJICHUI POMEHI PO3TAIMOBYIOTHCS ITiJT KyTOM ... (3aMUIIITh HAROUIBII BipHHA Ta TIOBHUN BapiaHT BiAMIOBI I OJTHIM -
JIBOMa CIIOBaMH):

IMutanns 21. Taka BIaCTUBICTH OABIHHO 3JIOMITFOIOYOTO KPUCTAJIA K BiIMIHHICTh B TIOTJIMHAHHI CBITJIa B 3QJI€KHOCTI
BiJl Opi€HTAIIi] eIEKTPUIHOTO BEKTOPY CBITIIOBOI XBHIII HA3UBAETHCH ... (3AMUIIITH HAWOIIBHII BIpHUH Ta TOBHUH BapiaHT
BIMTOBii OTHAM CJIOBOM):
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[uranns 22. SBumie qudpakiii HOSCHIOETHCS 3 TOTIOMOT00 IpuHIHITY [ ToiireHca, 3riqHO KOTPOMY KOXKHA
TOYKa, 10 KOTPOI JOXOIUTH XBHJIS, CIIY)KUTH .. (BHOEPITh HAUOUIBII BipHUN Ta TOBHUH BapiaHT MOYKIIUBOTO
MTPOJIOBXKEHHS 13 3aIPOTIOHOBAHMX )

1 | expaHOM JJIsl CTIOCTEpEKEHHs iHTepdhEepeHITii BTOPUHHUX XBHJIb B KOXKHHMH HACTYITHUA MOMEHT Jacy

2 | meHTPOM BTOPHMHHHX XBHIIb, a JiHIA SKa OTHHAE IIi XBHJIi, Ja€ TTOJI0KEHHS XBIIHOBOTO ()POHTY B HACTYITHHHA
MOMEHT 4acy

€KPaHOM JUIS CIIOCTEPEKECHHS] BTOPHHHHUX XBHIIb

4 | g criocTepekeHHS iHTepPepeHIlii BTOpPHHHUX XBHIIb.

w

ITuranas 23. ONTHYHOIO TOBXUHOIO NUIAXY “L” B ONTHII HA3UBAETHCS ..

1 | J1oOyTOK MBUAKOCTI CBiTJIa Y BaKyyMi Ha 9ac MPOXOKEHHI CBITIIOBOI XBHIII BiJI JDKepena 10 eKpaHa.

[IP% 1}

JI0OyTOK reOMeTpUYHOT TOBKWHHM NUIAXY “‘S” CBITIOBOI XBHJII HAa IIBHJKICTh CBITJIa Y BAKYYMi.

N

[73% 1)

3 | JoOyTOK HIBHIKOCTI CBITJIAa CBITJIOBOI XBWIII B JAHOMY CEPEIOBHIII HA TIOKA3HUK “n” 3aJJIOMJICHHS HOTO

cepeloBHuIna
4 | IoOyTOK reOMeTpUYHOI JOBKUHH NIIAXY “‘S” CBITIIOBOI XBHJIi B JAHOMY CEpEIOBUIII Ha MOKa3HUK “n”
3aJIOMJICHHSI IbOTO CEPEIOBUILA

IMutanns 24 SIKIio 'k Ha TUIAXY MPOMEHS MIOCTABUTH (B TOJISIPU3AIliiHI IPU3MHU (UM J[Ba MOJIAPOiAK) i 00epTaTH OAHY 3
HHUX HABKOJIO HANPSIMKY PO3IOBCIOJUKEHHS IPOMEHS, TO IHTEHCHBHICTB CBITJIa, SIKE IPOUIIIO Yepe3 MPU3MHU
3MIHIOBATUMETHCS B 3aJIE)KHOCTI Bijl KyTa “cl”” MiXK ONITHYHMMU OCSMH KPHUCTAJIIB 10 TaK 3BaHOMY 3aKOHY Mautoca, siKuit
3aIUCYETHCS TAKOK (HOPMYJIOIO ... (3AMHUILITH IPABHUIIBHY HOPMYITY):

[Mutanns 25. Merox nobynoBu 30H dpeHeIst MOJsrae B TOMY, 10 XBHJIbOBA c(hepryHa MOBEPXHS, 110
BUXOJIUTH 13 TOUKOBOTO JPKEpEsa XBHIIb, pO30OUBAETHCS HA KiJIbIIEBI 30HH TAKOTO PO3MIpPY, 00 BiICTaHI Bif
KpaiB 30HU JI0 TOYKH CTIOCTEPEIKCHHS iHTepepeHIIii BiIpi3HAINCH Ha ... (BHOCpITh HAWOITBII BipHHH Ta
TIOBHHUH BapiaHT MOYJIMBOTO IIPOJOBKEHHS i3 3aIPOIIOHOBAHMX )

M4
2| M2
3| M6
41 M8

[Muranns 26. Judpaxuis @payHrodepa criocTepiractbCsi B TOMY BHIAIKY, KOJIH JKEPEIIO CBITIA 1 TOYKA
croctepexeHHs Anpakiil BiIaieHi BiJ] epenoHH, sika BUKINKae AU(QpaKiito, Ha ... (3aMUIIITh HAHOLIbII BipHY
BiJICTaHb)

[Muranns 27. CBiTiO, B IKOTO HANPSM KOJIMBaHb CBITIOBOTO BEKTOPA € XaOTHYHUM 1 HISKMM YHHOM HE BITOPSIKOBAHUH
HA3UBAETHC ... (3AMUIIITH HAKOLIBIN BipHUIA Ta TIOBHUI BapiaHT BiJMOBI/Ii OJJHUM CIIOBOM):

IMuranns 28. CBiTi0 ynbTpadioneToBOro CeKTPaILHOTO [ialla30Hy OXOIUIIOE TAKHH Jiarna3oH TOBKHUHU XBHIIb . ..
(3amuUIIiTh BiIMOBIAHKH JTiana3oH):

IMuranns 29. CBiTio, B IKOTO KOJIMBAHHA CBITIOBOTO BEKTOpA Bi0YBAIOTHCS JIMIIE B OJHOMY CTPOTO BIIOPSAKOBAHOMY
HaTPSAMKY HAa3WBAETHCA ... (3AMMIIIT HAHOLIBII BipHUI Ta IIOBHUHA BapiaHT BiAMOBII):

[utanns 30. [Ipu po3knanaHHi 6110T0 CBIT/IA Y CHEKTP IPH HOTO MPOXOKEHHI Yepe3 CKILTHY MPU3MY CHIIbHIIIE
BiIXWJISIFOTBCS Y€PBOHI IPOMEHI, Y CHHi? ... (3aIHIIITh IPABUILHY BiAIIOBiAb)

HAIIIOHAJIBHUM YHIBEPCUTET BIOPECYPCIB I TIPUPOJJOKOPUCTYBAHHS YKPATHA
incrutyT EAE crierianenicts "AKIT"

®opma HaBuanHa AeHHa Cemectp 1 Kype 1 OKP «bakanasp»

kagenpa ¢izuku Jucunmiina ®izuka Buxnanau npod. Bigpmauenko A.I1.

,» 3aTBEPIKYIO "

3aBinyBau xadeapu 2024 p.

MMAKET TECTOBUX 3AB/IAHb. Tema «KBaHToBa onTHKa i TEIJIOBE BUITPOMIHIOBaHHSD)

IMuranns 01. @oToenekTpuuHUE ePEKT y pe3yabTaTi SKOTO i M€l eICKTPOMArHiTHOTO BUTTPOMiHIOBAHHS
BiIOYBa€THCS BipUBAHHS €IIEKTPOHIB 13 3B'SI3aHUX CTAHIB Y BiJIbHI CTaHU 0€3 X BUXO/Yy 32 MEXi pEYOBHHH HA3UBAETHCA ...
(3anmuuniTe HAaHOUTBIT BipHHIA BapiaHT BiATOBII OJTHUM CJIIOBOM):

[Muranus 02. PiBasaus EWHIITEHA 151 30BHIITHEOTO (POTOCIEKTPUIHOTO €PEKTY 3aMUCYETHCS TAKOKO (POPMYIIOHO ...
(3anuiTe NpaBUIbHY HOpMyITy):

[Muranus 03. “YepBona rpanuns” gotoedekra 1e .. (BuOEpiTh HaAOUIBII BipHUHA Ta TTOBHUI BapiaHT MOXIIMBOTO
NPOJIOBXKEHHS 13 3aIPONIOHOBAHHUX )
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MiHIMaJIbHa YaCTOTa CBITJIA “Vo”, TIPH KOTPili CBITIIO 110001 iIHTEeHCUBHOCTI (hoTOS(EKTa BiKE HE BUKIHMKAE

BunpoMiHIOBaHHS TiJI Y4EPBOHOTO KOJIBOPY

3MillleHHs] YaCTOTH CBITJIa Y UepBOHY CTOPOHY IPH BiJUIaJIEH] Tisa BiJl criocTepiraya

AIWIN|F

IMosia GoTOCheKTYy pU ONPOMIHEHHI Tijla YSPBOHUM CBITIIOM 3HAYHOT iIHTCHCHBHOCTI

[uranus 04. [lornuHanpHa 34aTHICTE HATPITOTO TijIa AAETHCS BUPA30OM ... (BUOEpITh HAMOUIBII BipHUI Ta IIOBHUIN
BapiaHT MOJIMBOTO NPOJOBKEHHS i3 3aIPOIIOHOBAHHMX )

Rvt=Rit A\ lc

AV,T = dwnornv,v+dv/ dwnaﬂa}ollev,v+dv

dWBﬂnpv,w—dv = Rv,T d\/ = R)\,T d?\.

AlIWIN|(F

RT = J‘owAvyT I’v,'r dV.

[Muranus 05. BigHOWEHHS cCHEKTpaIbHOI I'yCTUHH BUIIPOMIHIOBAIBLHOT 3/JaTHOCTI /IO CIIEKTPAIbHOT ITOTIIMHAIIBHOT
3IaTHOCTI BU3HAUYa€eThes yHiBepcanbHo (yHkuiero Kipxroda, mo naerbes GopMyoro ... (BUOepiTh HaAWOLIbII
BIpHUIi Ta NOBHHUH BapiaHT MO>KJIMBOTO MPOJOBXKEHHS 13 3aIIPOIIOHOBAHUX )

Re = _[ooorv'T dV

RV,T /AV,T =IvT

R.oT*

AlIWIN|F

Amax = b/T

[uranss 06. THUCK, CTBOPIOBAHMIA CBITIIOM Ha IMMOBEPXHIO MPH HOTO HOPMAaJIbHOMY MaiHHI, BU3HAYAETHCS
dhopmyoro ... (BHOEpiTh HAHOUTBIN BIpHUH Ta MOBHUH BapiaHT MOKIIMBOTO MPOJIOBKECHHSI 13 3aIPOIIOHOBAHMX )

p=(Ee/c)(1+p)=w(1+p)

pa = &0/C = hvlc

m¢:hv/02

AlWIN|F

go=hv=hc/A

[Muranns 07. 3akon Credana-bospliMaHa U1 TEIUIOBOTO BUIIPOMIHIOBaHHS BUPAXAETHCs (HOPMYIIOO ... (BUOEPITh
HaWOIbII BIpHUIN Ta TIOBHUH BapiaHT MOXIIMBOI'O MPOJIOBXKEHHSI 13 3aIIPONIOHOBAHUX )

R.=ocT*

r=(CA)rT

Amax = bIT

AIWIN|F

g0 = hv =hc/h

Iuranss 08. CBITIO BUANMOTO CIIEKTPANBEHOTO Jiala30Hy OXOILTIOE TaKi TOBKUHH XBHIIb ... (BHOEPITh HAHOLIBII
BIpHU# Ta MOBHU BapiaHT MOKJIMBOTO MPOIOBKEHHS i3 3aIPONIOHOBAHHUX )

800-1800 um

400-800 aM

100-350 am

AlWIN(F

12-100 MM

IMuranus 09. Lseiinapcekuii Buennii Y. banxbemep minibpas emnipudny GpopMyity sika ONUCYE BCi CIIEKTPalIbHi JiHIT
aTOMY BOJIHIO Y BUANMIH 00J1acTi cCieKTpa ... (BHOepiTh HalOUIBII BipHUI Ta IOBHUI BapiaHT MOXIUBOTO
MIPOIOBKEHHS 13 3aIPOIIOHOBAHMX )

1 1
v=R(z~7) m234.)

2 1

1
V= R(?_F) (1=34,5...)

1 1
V= R(B_Z_F) (1=4,5.6...)

4 1 1
V:R(F_F) (n=5,6,7...)

IMurtanns 10. Bupas: «IIpu dikcoBaniit 4acTOTi aar0u0TO CBITIIA YUCIO (POTOENEKTPOHIB, SKi BUPUBAIOTHCS 13 KaTO[a
3a OJIMHHMIIIO Yacy, MPONOPIIiOHAIbHE IHTEHCHBHOCTI Ma1al0uoro Ha (POTOKATO/ CBITJIA. IHIIUMU CIIOBAMH, CHJIa
(oToCcTpyMy HaCHUCHHS IPOIOPLIOHAIEHA CHEPIeTUYHIH OCBITIICHOCTI (JOTOKATO/a» — € POPMYITFOBAHHSIM TaKOTO
3aKOHY ... (3aITUILIITh HAWOIIBII BIDHUI Ta MOBHUH BapiaHT BIANOBIAI):
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Mutanns 11. Tino, 3maTHe npu MO061H TemMIiepaTypi IOTIHHATH IIOBHICTIO BCE Majafoue Ha HHOTO BHIIPOMiHIOBAHHS
JOBIJIbHOT YaCTOTH HA3WBAETHCA ... (3AMUIIITH HAWMOUTBII BipHUIA Ta MOBHUN BapiaHT BiANOBIl TBOMA CIIOBaMH):

[utanns 12. 3rigao 3anponoHoBaHiii [ImaHkoM TimoTesi, aTOMHI OCIIIIATOPH BUIIPOMIHIOIOTH €HEPTiI0 HE HETIEPEPBHO,
a TIEBHUMH TIOPIIiSIMH — KBAaHTaMH; IPHYOMY €HEpTisl TAKOTO KBAHTA BHPAXKAETHCA (POPMYJIOIO ... (3AIHUIIITH IPABUIBHY
dopmyiy):

[Muranns 13. @oToenekTpuuHUi eeKT y pe3yabTaTi IKOTo BiI0YBa€ThCS BUITYCKAHHS €IEKTPOHIB PEUOBUHOIO ITi[
JI€I0 eJIEKTPOMArHiTHOIO BUNIPOMIHIOBaHHS Ha3UBAETHCA ... (3AIMIIITh HAHOLIBII BipHUH BapiaHT BiAMOBIAI OJJHAM
CJIOBOM):

[Muranns 14. IlBeiiunapcekuii Buenuii i. baapmep niniopas emmipudHy GopMyIty sika OIHUCY€ BCi CIIEKTPaNIbHI JiHii
aToMy BOJIHIO y BUAMMIH 00J1acTi CIIeKTpa, SIKy Ha3uBatoTh hopmystoro banbmepa ... (3anuimiTh o Gopmyiy):

Mutanns 15. Tina, HarpiTi 1O JOCTaTHRO BUCOKHUX TEMIEPATYp — CBITATHCS. BUIpomiHOBaHHS Ti)I, 00YMOBIICHE
HarpiBaHHSAM, HA3UBAETHCA ... (3AIMIIITH HAHOLIBII BIpHUI Ta IIOBHUIA BapiaHT BiAIOBI/i OJHIM CIIOBOM):

Mutanns 16. [punagu 111 BUMIpIOBaHHS TEMITEPaTyPH HATPITHX TiJI IT0 iIHTEHCUBHOCTI X TETNIOBOTO BHIIPOMiHIOBAHHS
B ONITUYHOMY JIialla30Hi CIIEKTPY HA3UBAIOTHCS (3AIUIIITH HAHOIBII BipHUH BapiaHT BIAIOBIIl OMHUM CJIOBOM):

[Muranus 17. JIoBXUHA XBHII Amax, K BIINIOBIa€ MAKCUMAJIILHOMY 3HAYCHHIO CHEKTPAIBHOI I'yCTHHH
BUIIPOMIHIOBAILHOT 3[JATHOCTI I2,T, 3HAXOJHUTHCS 3T1THO 3aKOHY 3MillleHHs BiHa, sIKHil 3alIHCYy€ThCS TaKOK GOPMYIIOIO ...
(3anmuiriTe npaBmIbHY GopMyIy):

[Muranus 18. Meto BUMipIOBaHHS BUCOKHX TEMIIEpaTyp, SIKHl BUKOPUCTOBYE 3aJI€XKHICTh CIIEKTPaJIbHOI T'YCTHHU
BHIIPOMIHIOBAJIFHOI 37]ATHOCTI TiJl BiI TEMIIEpaTypH, HA3UBAETHCA ... (3AMUIIIT HAUOIIBIN BipHUIA Ta TOBHUHN BapiaHT
BIJINIOBI/Ii OJTHAM-/IBOMA CIIOBAMH):

IMutanns 19. 3akon Credana-boabiMana it OMKUCAHHS CIICKTPa TEIIOBOTO BUMIPOMIHIOBAHHS a0COJIIOTHO YOPHOTO
TiJla BUPAKAETHCS TAKOKO (POPMYIIOHO ... (3AMUIIITH MPaBIIBHY (GOpMYITY):

[Muranns 20. doroenekTpuuHUiA ePeKT, y pe3ysbTari sSIKOro IIPH OCBITICHHS KOHTAKTY JIBOX Pi3HUX HaIBIPOBIIHUKIB
YM HaIiBIPOBIJHUKA i METally y PEYOBHHI BUHUKAE €IEKTPOPYILiiiHA CHJIa IIPH BiACYTHOCTI 30BHIIIHBOTO €JEKTPUYHOTO
TOJISL — HA3UBAETHCS ... (3ANMUILITh HAMOUIBII BIDHUH BapiaHT BiJIIOBIi OTHUM CJIIOBOM):

[uranns 21. Gopmyna Pemes-JxuHca 171 ClieKTpaibHOI T'yCTHHH BUTIPOMiHIOBaNbHOI 31aTHOCTI AUT Mae
BUTIISA ... (BUOEPiTh HAWOLIBII BipHUIA Ta MOBHHUK BapiaHT MOKIMBOTO IPOJOBXKEHHS i3 3alIPOTIOHOBAHMX )
1| Re=0cT*
2| n1=(2nv?Ic?) kT, ne “k” — nocriiina bonpimana
3| Amax =bIT
4] go=hv =hc/r

[Muranns 22. J{51s K0)KHOT peyOBUHH ICHY€ “depBoHA rpaHulyl’” ¢poroedekra, TOOTO MiHIMaIbHA YacTOTa CBITIA “Vo”,
IIPU KOTPii CBITIO J1t000T iHTeHCHUBHOCTI poToedexTa He BUKIMKAE. 3HAUCHHS Vo 3aJIeXKUTh BiJ ... (3AMULIITH HAWOUIBII
BIpHUI1 Ta MOBHUI BapiaHT IPOJOBKEHHS):

[Muranns 23. Bupa3s ,,B aromi icHyrOTh cTalioHapHi (Taxi, 1110 He 3MiHIOIOTHCS 3 YaCOM) CTaHH, B SIKMX BiH He
BUIIPOMiHIO€ eHeprii. CTallioHapHUM CTaHaM aTOMY Bi/NOBIJAlOTh OPOITH, MO SIKMX PYXAIOThCs eNEKTPOHH. Pyx
€JIEKTPOHIB IO CTAI[IOHAPHHUX OpOiTax He CYNPOBODKYETHCS BUIPOMIHIOBAHHSM €JIEKTPOMArHiTHUX XBHJIb. B
CTaIliOHAPHOMY CTaHi aTOMY €JIEKTPOH, PYXal0UHUCh [0 KPYroBii OpOiTi IOBUHEH MAaTH AUCKPETHI KBAHTOBAHI 3HAUCHHSI

MOMEHTY IMITyJIbCY, SIKi 33/I0BOJIGHSIFOTH HACTYITHIH YMOBI MeVI, = s _ BUPAXAE ... (3AMUMIITH HAHOIIBII BIpHUH Ta

MTOBHHH BapiaHT MIPOJOBKEHH):
IMutanns 24. Bupas «Ilpu nepexoi enexTpoHa i3 oHiel cTamioHapHOi OpOiTH Ha 1HITY BUITPOMIHIOETHCS (IH

MIOTJIMHAETHCS) OUH (POTOH 3 CHEPTIEI0 hy = En - Em , IKa JIOPIBHIOE Pi3HMIII CHEPTiH BIAMOBIIHUX CTAIllOHAPHIX
cradiB (En 1 Em - BiamoBinHO, eHeprii cTallioHapHUX CTaHIB aTOMY [0 1 TiCIIS BUNIPOMIHIOBAHHS (UM TOTJIMHAHHSA))” —
BHpAXae ... (3aIUIIITh HAMOUTBII BIpHUH Ta MOBHUNA BapiaHT MPOJOBXKECHHS):

IMurtanus 25. JIazep 000B'sI3K0BO Ma€ TpHU OCHOBHI KOMIIOHEHTH, OJTHUM 3 SIKHX € CEPEIOBUIIE, B TKOMY CTBOPIOIOTHCS
CTaHH 13 iHBepcielo HaceneHocTel. Take cepesoBHIe HA3UBAETHCS ... (3ANUILITh HAWOUIHII BIpHUH Ta MTOBHUIT BapiaHT
TIPOJIOBXKEHHS):

[Muranns 26. JIazep 000B'SI3KOBO Ma€ TpH OCHOBHI KOMITOHEHTH, OJJHUM 3 SKHX € NPUCTPIH A1 yTBOpEHHS iHBepcii
HACEJIEHOCTI eJICKTPOHIB B aKTHBHOMY Cepe/loBHINI. BoHO Ha3mBaeThes ... (3aMINITh HAHOLIBII BipHUI Ta MOBHUI BapiaHT
TIPOJIOBXKEHHS):

ITutanus 27. JIazep 000B'SI3KOBO Ma€ TpHU OCHOBHI KOMIIOHEHTH, OJJTHUM 3 SIKAX € TIPUJIaJ, SIKHA BHIIJISE B IPOCTOPI
BHOpaHi HANIPSIMKHU ITy4dka (POTOHIB i HOPMYIOTH BUXOISIINIA CBITIOBHH Iy40K. BiH Ha3MBA€THCA ... (3aMMUIITh HAHOLIBII
BipHUH Ta MOBHUH BapiaHT MPOJOBKEHH):

[Muranus 28. [Ipu 36inbmeHH] eHeprii 00MOapAyIOUnX aHOI €IeKTPOHIB Ha (POHI HEMEPEPBHOTO CIIEKTpa
PEHTTEHIBCHKOT'O BUITPOMIHIOBAHHS 3’ IBJISIFOTHCSL OKpEMi Pi3Ki JiHil (Tak 3BaHUH JIIHIHIATHH CIIEKTP, SIKUH HA3UBAETHCS
XapaKTEpPUCTUYHUM PEHTTCHIBCHKUM CIEKTPOM). BiH BU3HAaYa€eThCs JIUIIE ... (3AMUILIITh HAWOUIbII BIpHUH Ta TOBHUH
BapiaHT IPOJIOBXKEHHS):
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[MuTanns 29. Xapaktep HEMEPEPBHOTO CIEKTPa PEHTTEHIBCHKOT'O BUIPOMIHIOBaHHS BH3HAYAETHCS TUIBKH ... (3AIAIIITH
HaOLIBII BipHUIT Ta IOBHUI BapiaHT IPOIOBKEHHS):

Mutanns 30. J{ochimKyro4un peHTTeHIBChKI CHEKTPH PI3HUX XIMIYHUX €JIEMEHTIB, aHrIiHChKui dizuk I'. Mo3zmi
BCTaHOBUB CITiBBiIHOIICHHS JJIS1 BU3HAUYCHHS YaCcTOT CIIEKTPAIbHUX JIiHIH, 0 HA3MBAETHCS 3aKOHOM MO3Ti. ... (3aIHIIiTh

npaBuIbHY Gopmyy):
InuBinyanbHi 3aBaaHHs 11 CAMOCTiHHOT poOOTH CTY/IeHTIB

CamMocrTiliHy poOOTy CTyIEHTIB MOUISIOTH Ha JIBI CKJIA0BI — MATOTOBKY 0 HABYAJILHHUX 3aHATH i BHKOHAHHS
IHIUBiNyaIbHNX 3aBJaHb (ONMCOBI 3aBJaHHs, pedpepaTu, PO3PAXYHKOBI 3aBAaHHSA, PO3PAXYHKOBO-TpadivHi
3aB/JIaHHS TOLLO).

3 KOXKHOTO MOJYJIS 3 TIEPILOi CKIIaI0BOI BU3HAYAIOTH JIITEpaTYPHi pKepena, sSIKi HOTpiOHO OIpamioBaTy, a 3 APyroi —
Ha3BY BH[Y iHAWBITyaIbHUX 3aBlIaHb TAa OPIEHTOBHUH MEPETIK IX TEM.

THUIIOBI PO3PAXYHKOBI 3ABJIAHHS TA THAUBIJY AJIBHI 3ABJIAHHSA J1JIsI CAMOCTIHHOI POBOTH

MOAVYJb 1
1.1. MartepianbHa TOUKa pyXaeThcsl B3J0BXK NpAMoi. PiBHsHHS pyxy Toukn X=A+Bt+Ct? + D t3.
1.1.1. IIpoananizyBarty, npu sSKUX 3Ha4eHHX nmapamerpis A, B, C, D matepianbHa Touka pyXxaTumeThest: 1).piBHOMIpHO; 2).
PIBHONIPUCKOPEHO; 3). TakK, IO 1l NPUCKOPEHHS 3pOCTaE MO JIIHIHHOMY 3aKOHY.
1.1.2. 3HaliTu 3HAYeHHs WIBUAKOCTI Ta IPUCKOPEHHS TOYKH B JOBUIBHHA MOMEHT 4Yacy (MUTTEBA LIBHJKICTh Ta
MIPUCKOPEHHS).
1.2. MartepianbHa TOUKa pyXaeThes 110 Koty pajgiycom R. PiBHsHHs pyxy Toukn @ = A+B t+C ?+D 3,
1.2.1. IlpoananizyBaru, pu sIKUX 3Ha4eHHIX napameTpiB A, B, C, D marepianbHa Touka pyXaTuMeThcs: 1).piBHOMIPHO IO
KOITy; 2). piBHO IPHUCKOPEHO T10 KOJIy; 3). TaK, IO ii KyTOBE MPUCKOPEHHS 3pOCTAE I10 JTIHIHHOMY 3aKOHY.
1.2.2. BuzHaunTH 3HAYCHHS KyTOBOI IIBUIKOCTI B IOBUIHHAN MOMEHT Yacy
1.2.3. 3HaliTH NiHIHHY MIBUIKICTH TOYKA B JIOBLUIEHUI MOMEHT 4acy.
1.2.4. BuzHaunTH 3HAYCHHS TAaHTCHIIIaJIHHOTO MPUCKOPEHHS B TOBITFHII MOMEHT Yacy.
1.2.5. BuzHauuTy 3Ha4EeHHS] HOPMAJIBHOTO IIPUCKOPEHHS B JOBUIBHUN MOMEHT 4acy
1.2.6. 3HaiiTH NOBHE NMPHUCKOPEHHS TOYKHM B JOBUILHUH MOMEHT 4acy Ta BH3HAYMTH KyT MK BEKTOpaMH IIBHIKOCTI Ta
MIOBHOT'O IIPUCKOPEHHS B IOBUILHUI MOMEHT 4acy.
1.3. Yepes Hepyxomuii OJI0K epEeKHHYTa TOHKA HEPO3TSHKHA HUTKA, HA KIHILIX AKOT MigBiMIeH] ABa Tsrapii Mmacamu Mi= 0,1
Kr ta Mp= 0,2 kr. Bu3HaunTH, 3 IKUM IPUCKOPEHHSM TIOYHYTh PYXaTHCh TATApI MICJIsl TOTO, SIK iX BiAmycTHan? SIKUi mIsax
NIPOIiJIe KOKEH 13 HUX 3a Meplly ceKyHIy pyxy? Macoto 6ioka Ta TepTsM y OJIOLli 3HEXTYBAaTH.
1.4. TIpoananizyBaTu pe3yabTaT CHIBYAAPSHHS JIBOX KYJIbOK Y BUIAJKY 1).a0COJIIOTHO MPYIKHOTO, MPSIMOTO, IIEHTPaJIbHOTO
yaapy Ta 2). abCOJIFOTHO HEMPYKHOTO yaapy. BUsHaUMTH MBUAKICTE PyXy KYJIbOK ITiCIIS 3ITKHCHHS Ta 3HANTH, SKa YaCTHHA
MEXaHIYHOI eHeprii NpH IbOMY IIEPETBOPMIIACH Y TETIIIOBY.
1.5. MaxoBHK y BUTJISAI CYyHUIBHOTO AWCKAa, Maca SKOro M, a niametrp ocHOBH D, o0epTaeThcs 3riHO 3 PIBHSHHIM ¢ =
At+Br?+Cte,
1.5.1. BusHauynuTH 3HAYEHHsI IBUIKOCTI Ta MPUCKOPEHHS TOYKM Ha BijactaHi D/2 Bix oci (Ha moBepxHi IMCKA) y MOBIIbHUM
MOMEHT 4Yacy (MHUTTEBA IIBHUJIKICTh Ta IPUCKOPEHH!).
1.5.2. 3HaiiTu KIHETHYHY SHEPril0 MaXOBHKa B JOBUILHUH MOMEHT 4acy.
1.5.3. BusHauntu 00epTajgbHUl MOMEHT CHJIH, IO Ji€ Ha MAXOBHK Y JOBUILHHI MOMEHT 4acy.
1.6. Bu3HaunuTH MakCMMallbHE MPUCKOPEHHS MaTepiabHOT TOUKH, 11O 31HCHIOE TAPMOHIYHI KOJMBaHHS 3 aMmIutiTyao:o 0,1
M, SKIIO MakCHUMajbHa MBUAKICTE Touku 10 m/c. Hammcatu piBHAHHS KOJIMBaHb Ta 300pa3uTH rpadivyHO 3aJeKHOCTI
3MIIEHHS, IIBUAKOCTI, IPUCKOPEHHS TOYKHU Big dacy.
1.7. 3HaliTi MakCUMalTbHY IBUIKICTh MaTepiadbHOI TOYKH, 10 3A1MCHIOE TAPMOHIYHI KOJTUBaHHS 3 aMIUTiTy 1010 0,3 M, SKIIO0
MaKCHMaJIbHE NPUCKOPEHHS TOUKHU J0piBHIOE 1,2 M/c2. JloCTiMTH PIiBHAHHS KOJIMBAHb Ta 300pasuTH rpadivuHo 3aJIe)KHOCTI
3MIIIEHHS, IBUJKOCT], IPUCKOPEHHS TOYKH BiJ Yacy.
1.8. Touka 37ilCHIOE OJIHOYACHO J[Ba KOJMBAHHS OJIHIET YAaCTOTH, IO BiZIOYBAIOTHCS B JABOX B3a€MHO NMEPHEHAMKYJISIPHUX
HanpsiMKax. PIBHSIHHS [UX KOJIMBaHb MAlOTh BUTIISL: X =A1SiNwt Tay Axcoswt, ne A =0,01 m; A= 0,03 m;. w = 1 pan/c.
Hocnignty piBHSHHS TpaekTopii, o0y xyBaTH ii 3 BpaxyBaHHsIM MaciiTaly, MOKa3aTH HANpsIMOK PyXy TOYKM Ta BKa3aTh
TIOJIO’KEHHSI TOYKH B TOYaTKOBHH MOMEHT.
1.9. MatepianbHa TOYKa Oepe y4acTh y ABOX KOJIMBAHHSX, 1[0 MPOXOIATH B30BK OJHIET TPSIMOI 1 OMUCYIOTHCS PIBHIHHAMMU:
X1 =AsSinant , X2 =Assinant , 1e A1= 3 cm; A2 = 4 cM; =@, =2 pan/c .3HalTH aMILITY Ly CKJIaJHOTO PyXy, HOro 4acToTy,
mo4YaTKoOBY (hasy, HamucaTu piBHAHHS pyxy. I[loOyayBaTH BEKTOPHY Aiarpamy mjist MOMeHTY dacy t =0.
2.1. BU3HAYHTH KiIBKICTh PEYOBHHH Ta YUCIO MOJICKYJI ra3y: a) KHCHIO, 0) a30Ty, B) BOISHOI IMapu Macoro 1 Kr.
2.2. TIpoanasi3yBaTH, CKUIbKM aTOMIB MICTHTB BOJsIHA MMapa: a ) y KiiskocTi pedoBunu 0,1 monb; 2 ) y maci 0,1 kr?
2.3. BusHaunTH MOJIAPHY Macy Ta Macy OJHi€l MOJICKYJIM KYXOHHOI COJIi, ByTJICKHCIIOTO I'a3y, KHCHIO, a30Ty.
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2.4. TlpoanamizyBaTH, NpH SKiH Maci KOXHOI 3 Ha3BaHWX PEYOBHH B OAHOMY KyOidHOMY METpi IMOBITPS 3 SBISETHCS
Hebesneka OTpyeHHs. ['paHMYHO JOMycTHMA KOHLEHTpallis MoJeKyJl napis pryTi (Hg) B nositpi mopisaioe 3-10%m 3, a
oTpyitHoro rasy xjaopy (Cl) — 8,5-10%8 m 3,

2.5. CyuacHa TexHika Jae 3MOTy CTBOPHTH BakyyM 10 10 "*2T1a. Bu3HAYUTH, CKiJIbKM MOJIEKYI a3y 3aIMIIAECTHCS P TAKOMY
BakyyMi B | M npu Temnepatypi 300K?

2.6. Y 6amnoni 06'emom 3 1 micTuThCS a30T Macoro 10 1. Po3paxyBaTu KOHIIEHTpAIIIFO MOJICKYJI Ta3y.

2.7. BU3HaUNTH CepelHIO KiHETHYHY SHEPTil0 MOJICKYJIH ABOXATOMHOTO Tra3y i KOHIICHTPAIil0 MOJEKYJ MPH TeMIlepaTypi
300 K i npu tcky 0,5 Mma.

2.8. PospaxyBaru, Ik 3MiHUTbCS BHYTpiluHs eHepris 100r a)renito Ta 6) KMCHIO Npu 36inbIneHHs TemnepaTypy Ha 50°C.
2.9. 3HaliTi BHYTPIIIHIO €HEPTril0 TPHOXaTOMHOTO ra3y, 1o 3aiiMae 00’em V, mpu Temneparypi 7, SKIIO KOHIEHTpalis Horo
MOJIEKYII N.

2.10. IlpoanamnizyBaT 3MiHy BHYTPIIIHBOI €HEprii OJHOATOMHOTO ra3y MiJ 4ac 1300apHOTO OXOJIOJDKEHHS, 130XOPHOTO
OXOJIOJKEHHS Ta 130TepPMIiYHOTO PO3MIHAPEHHS?

2.11. 3Haifti poOOTY i30TEPMIYHOTO CTHCHEHHS Ta3y, IO TpaIfoe 3a OuKiIoM KapHo, KoedilieHT KOpHCHOI Hii SKOTO
nopiearoe 0,5, K10 podoTa i30TepMidHOTO pO3MIHPeHHs HopiBHIOE 10 KJ[X.

2.12. Ta3, mo 3xaiiicHioe ki KapHo, onepiye Bix HarpiBada Kinbkicts Terwiotd 30 x/[x. Busrauntu poboTy ra3y B MUK,
SIKIIIO TEMIIepaTypa HarpiBada BTPUYi BUIA 332 TEMIIEPATYPY XOJIOAMIbHHKA.

2.13. Po3paxyBard K. K. [I. TEIUIOBOi MAIlIMHH, KITBKICTh TEIUIOTH, 110 3a0HUpae XOIOAWIBHUK 3a 1 CeKyHIY, Ta MOTYKHICTh
iJleaNbHOT TEIIOBOi MalIMHM, SAKINO Temmeparypa HarpiBauka 127°C, a xomomwisHuka 23°C. KinbkicTh TemioT, 1o
OTpPHMYE€ MallliHa BiJl HarpiBHUKa J0piBHIOE 50 [ 32 KOXKHY CEKYHIY.

3.1. Tpu oHAKOBMX TOYKOBHX 3apsau 1o 5 HKI KOXHHI 3HaXOIATHCS B BEPIIMHAX PIBHOCTOPOHHBOTO TPHKYTHHKA 3i
cTopoHO0 1 cM. BU3HauUTH MOYJIb 1 HAPSIMOK CHUIIH, IO JIi€ Ha OJUH 13 3apsIiB 31 CTOPOHH JIBOX IHIIHX.

3.2. BiacTanb Mix JBOMa TOYKOBUMH OfHOMMeHHUMH 3apsaamu 0,9 uKn ta 1,6 HKn nopiaioe 50 cM. BusnaunTu TOUKy, B
SIKy TpeOa MOMICTUTH TPETii 3aps] Tak, 100 crcTeMa 3apsaiB 3HaXOJMIach B piBHOBa3i. BusHaunTu po3wmip 1 3HaKk 3apsiy.
[Ipoanamni3zyBaru, cTiiika 9u HecTiiika Oyae piBHOBara?

3.3. BusHaunTw, Ha AKiif BiIcTaHi OTUH BiZl OHOTO IMOTPIOHO PO3MICTHTH IBa OJHOWMEHHI TOUKOBI 3apsIH B BOJII, IIOO BOHU
BiJIITOBXYBAJIICH 3 TAKOIO X CHJIOKO, 3 SIKOK0 BOHH BIAIITOBXYIOTHCS B BaKyyMi Ha BiictaHi 9 cMm. BigHocHa mienekTpudHa
MIPOHUKHICTH BOIH 81.

3.4. B Teopii aToMa BOJHIO IPUITHATO, IO €IEKTPOH 00EPTAETHCSA HABKOJIO MPOTOHA (s1pa) IO KOJIOBiH opoOiti paxiycy 0,53
10719 m. TTpoananizysatu, yoMy OyJie JOPIBHIOBATH JIiHiHHA NIBUAKICTh €JIEKTPOHA IIPH TaKOMY 00epTanHi? BusHaunTu cuiry
B3a€MO/Iii MIXK €JIEKTPOHOM Ta IIPOTOHOM.

3.5. BusHauuTy, AKuii 3apsaa Tpeba IMOMICTUTH HA ILIACTUHH KoHjeHcatopa mioniero 200 cM2, 106 BOHH NPUTATYIOThCA 3
cunoro 0,5 H? EnexkrpudHe mosyie paxyBaTu OJHOPITHUM, & MDXK IUTACTHHAMU JIIEJIEKTPHK CIIOJIA.

3.6. Po3paxyBaTu OTEHIIIATBHY EHEPIil0 CUCTEMHU JIBOX TOUKOBUX 3apsiaiB 2 HKu Ta 5 KU1, 1110 3Haxom1Thes Ha BifacTani 10
cM oauH BijJ oxHoro. [TpoananizyBaTH, sk 3MIHUTBCS TIOTEHIlIaJbHA €HEPTisl, SIKIIO 3HAK OJHOTO i3 3apsiB MOMIHATH Ha
HEraTUBHUM.

3.7. EnexTpoH BIiTae B OJHOPINHE eJIEKTPUYHE T0Je 3 HanpysxkeHicTio 100 B/M 3 nouaTkoporo mBuakictio 10 & M/ Tak, mo
BEKTOpP MIBHAKOCTI MEPHEHAMKYJSPHUHA A0 JIHIH HAIpy>KEHOCTI €NeKTPUYHOro moisd. BusHauurtu: a) cwry, mo i€ Ha
eNeKTpoH; 6) MPUCKOPEHHS PyXy €JEKTPOHA; B) INBUJIKICTE eJlekTpoHa uepe3 107 ¢.

3.8. SIKy IPUCKOPIOIOUY Pi3HULIO HOTEHLiaiB IIOBUHEH IPOHTHU eNEKTPOH, 110 Mae IBUAKicTh 108 M/c, 11106 HOro MIBUAKICTH
3pociia BTpuyi?

3.9. 3uaiiTy BinHOWEHHs MBMAKOCTeH ioHiB Cu?* Ta K*, 110 IIpoifIim oHaKoBY Pi3HHIIO NOTEHLIaIiB.

3.10. Bu3HaunTu Hanpyry Ha Kjemax JpKepelia CTpyMy, sIKIIO eJeKTpopyIliiiHa cuia jukepesa ctpymy 12 B, a BHyTpituHii
OTip MEHIINH 30BHINTHBOTO B 5 pasiB.

3.11. Akymymsatop mae ctpym 2 A mpu 3amukadnHi Ha omip 4 Om T1a 1A- mpu 3amukanni Ha 10 Om. BusHauwru
€NIeKTPOPYIIHHY CHITy, BHYTPILITHIH OIip eeMeHTa Ta CTPYM KOPOTKOTO 3aMHUKaHHSI.

3.12. BuzHayuTH CTPyM KOPOTKOTO 3aMUKaHHS, SKIIO raJibBaHIYHUHN €JIEMEHT 3 eJIeKTpopyIIiiHo0 cuioto 1,5 B gae crpym
0,1 A mpu 3aMukanHi #oro Ha omip 14 Om.

MOJY.JIb 2

4.1. Tlo KoHTYpY, 10 Mae GOpPMY PiBHOCTOPOHHBOTO TPUKYTHHKA MPOXOIUTH cTpyM cuioio 10 A. CTopoHa TpHKyTHHKa
JOpiBHIOE 5 cM. BU3HAaYNTH {HAYKIIO Ta HANIPYKEHICTH MAarHITHOTO TOJIS B IEHTP1 TPUKYTHHUKA.

4.2. Tlo ABOX mapaJieIbHUX, TOHKUX, JOCTATHBO JOBI'HX MPOBIJHUKAX B BAKYyMi IPOTIKaIOTh OJHAKOBI CTpyMH critoro 10 A.
Bigcrans Mik mpoBigHUKaMU 5 cM. BusHauuTH crity B3aeMojii po3paxoBaHy Ha KOKHHUH METP JOBXKHWHHU MPOBiIHHKIB.
[IpoanamnizyBaTH, SKUM YHHOM HaIIPaBJICHI CHJIM B3aEMOJII1 B 3aJIEKHOCTI BiJl HANIPSIMKY CTPYMIB B IPOBiTHAKAX ?

4.3. 3HaliT MarHiTHUH MOMEHT PaMKH PafiyCoM 5 CM , SIKIIO NPH MPOXOPKEHHI depe3 11 BUTKH CTPyMy B IIEHTPI PaMKH
CTBOPIOETHCA IHAYKIIS MarHiTHOTO ToJis 0,5 Tir.

4.4. Hanpy»eHiCTh MarHiTHOrO MOJISA B IIEHTPi KOJOBOro BuTKa piBHa 100 A/M. MaruiTHuii MOMeHT BuTKa 5 A-m2
PospaxyBatu paziyc BUTKA Ta CHILy CTPyMY B BUTKY.

4.5. EneKkTpoH pyXaeThcsi 110 KOJIy B OJ[HOPIHOMY MarHiTHOMy o 3 Hanpyxenictio 5-10% A/m. Buznauntu yactory Ta
niepioJ; o0epTaHHs eNeKTPOHaA 110 OpOiTi.
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4.6. IIpoToH i anb¢a-gacTHHKA, 0 TPUCKOPEHI OHAKOBOIO PI3HUIICIO MTOTEHITIaNiB, BIITAIOTh B OJHOPIAHE MarHiTHE MOJE.
Po3paxyBary, B CKITBKH pa3iB pafiyc KpUBU3HHU TPA€KTOpii MpoToHa Oyne OiMTBIIMM, YNM pafiyc KPUBHU3HU TPAEKTOPIi
anb(ha-gacTHHKA?

4.7. EnexTpoH BIIiTa€ B OMHOPiIHE MarHiTHE IIOJIE IEPIICHANKYISIPHO JTiHIAM iHIYKIil. BU3HaUNTH CHITY, IO i€ Ha €JICKTPOH
3 00Ky o, sKmo iHAyknig nois 0,5 Ti, a pagiyc kxpuBu3HU TpaekTopii 1 cm.

4.8. EnexTpoH pyXaeThcs B MarHiTHOMY TIoJii 3 iHAyKHieto 5 MTu no koiy paniycom 1 cM. BusHaunTu KiHETHYHY €HEPTirO
enextpoHa (B [Jx ta eB ).

4.9. 3apsypKkeHa YacTMHKA NMPOMIUIA MPUCKOPIOIOYY DPI3HHUIIO TOTEHIIANIB 1 BJETUIA B CXpEIIEHE IiJ MPSMHM KyTOM
enextpuuHe ( 3 Hanpyxenictio 104 B/M ) i marnithe (3 ingykuiero 0,5 T ) nosis. BUsHa4uTH Pi3HUIIO TIOTEHIIANIB, SKIIIO,
PYXal04HCh MEPIEHANKYIISIPHO TOJISIM, YaCTHHKA HE BIIXWISAETHCS Bl MPSIMOJIIHIHHOT TpaeKTOPii.

4.10. BeepenuHi conreHoiqa, 10 MicTUTh 10 BUTKIB Ha OZMH CM, TOMICTHIIN KOJIOBHI BUTOK AiaMeTpoM 5 cM. [ImomiHa BUTKa
po3tamioBaHa i kyToM 60° mo oci comeHoina. Po3paxyBaTi MarHiTHHH NOTIK, IO MPOHHU3YE BUTOK, SKIIO ITO OOMOTII
COJICHOIa IPOTIKa€e CTPYM, CHiIoo 1 A.

4.11. B onHOpiHOMY MardiTHoMy HoJi 3 inaykuieto 0,5 Ti piBHOMipHO 06epTaeThes 3 yacToToro 10 ¢! pamka, 1m0 MicTUTH
500 BUTKIB, SKi IITHHO MPHWIATAIOTE OOWH 110 oxHOoTo. [toma pamku pisaa 200 cM? . BU3HAYNTH MUTTEBE 3HAUCHHS €. p- c.
inaykwii s kyta nosopoty pamku 30° Ta 60°.

4.12. KonuBalpHUH KOHTYP MICTHTh KOTYLIKY IHAYKTHBHOCTI L, koHmeHcatop emuicTio C Ta pe3uctop 3 omopom R.
KonpneHcarop 3apsypKeHUH KibKicTio enekTpuku Q. BusHaumth: 1) mepion KOJIMBaHb KOHTYpY; 2) JorapudmivyHui
JCKPEMEHT 3aTyXaHHS KOHTYPY; 3) piBHAHHS 3aJI€)KHOCTI 3MIHM Hampyrd Ha OOKJIaJKax KOHACHCATOpa Bil yacy (MUTTEBE
3HAUEHHS HANPYTH ); 4) PIBHSHHS 3aJIe)KHOCTI 3MiHHM CTPyMy 4epe3 KOTYIIKY 1HIYKTUBHOCTI BiJl 4acy (MUTTEBE 3HAUCHHS
CHJIU CTPYMY).

5.1. Ha ToHKy IUIIBKY B HampsiIMKy HOpMai A0 ii HOBEpXHi Maja€e MOHOXPOMATHYHE CBITJIO 3 JOBXKHHOIO XBWIi 0,5 MKM.
BinOwure Bin IUTIBKH CBITIIO MaKCHMAIILHO IMiICHIICHE BHACTINOK iHTepdepeH ii. BusHaunTn MiHiManbHY TOBIIHMHY IUTIBKH,
SIKIIO TIOKa3HMK 3JIOMJICHHSI MaTepiay IUTiBKH AOpiBHIOE 1, 4.

5.2. Ha mudpaxmiitay pemritky, sika mae 430 mTpuxiB Ha 1 MM, HOpMaJbHO Taja€ IMydOK CBITIA BiJ HATPi€BOI JIaMIH 3
noBxuHOIO XBmii 0,589 MKkM. Bu3HaumTH KyT BIIXWICHHS NPOMEHIB CBITJIA, MPH SIKOMY CIIOCTEPIra€Thcsi OCTaHHIN
audpakuiiHui MakcuMyM. Po3paxyBaTu mopsiiok Hb0oro MakCuMymy?

5.3. KyT nainHs mpoMeHs Ha NOBEpXHIO ckia jaopisHioe 60°. TIpu 1boMy BiGUTHI y4OK CBiT/Ja BUABUBCA MAKCHMMAIbHO
MOJIIPU30BaHUM. BU3HAYMTH KyT 3aJOMJICHHS IPOMEHSI.

5.4. BusHauuTH, B CKUIBKHY pa3iB Oy/ie ocinabieHuil NpOMiHb IPUPOIHOTO CBITIIA, SKIIO IIPOIYCTUTH HOTO Yepe3 [Ba HiKoJI,
IUIOIMHY TIONISPU3aLlii IKUX CTAHOBJIATH KyT @ =45°. BBaskaTH, 1110 IIPU IPOXO/PKEHH] YEPE3 KOKHUIM HiKOJIb IHTEHCUBHICTh
CBITJIa BHACIIIOK BiIOWBaHHS i OTTIMHAHHS 3MeHITy€eThes Ha 10 %.

5.5. OuianTH pOOOTY BHXOIY ENEKTPOHA 3 METAITY, KO (POTOS(PEKT CIOCTEPITa€THCS, TOYMHAIOYH 3 TOBKUHH XBHJII CBITIIA
A =0,4 MKM.

6.1. BusHauutn, 9u Oyne matu Micie GoToedeKT, Ko MeTair, podoTa BUXOAY SKOro A = 2 eB, OCBITIIOETHCS CBITIOM 3
IOBXHHOIO XBIWI A = 500 HM.

6.2. BupaxyBaTu eHepriio, Ky BunpoMinioe 1 m?> mosepxni CoHIg 3a 1 XBHIMHY, SIKIIO NPHHHATH TEMIEPATypy HOro
noBepxHi piBHOIO 5800 K. Paxysatu, 110 CoHIle BUIIPOMIHIOE, SIK a0COIIOTHO YOPHE TiJIO.

6.3. BuzHaunTn KoHIUEHTpalito (HOTOHIB Ha BiCTaHI 1M BiJj TOYUKOBOrO MOHOXPOMATHYHOTO JpKepesa notysxHictio 10 Br,
10 BUMPOMIHIOE XBHJII TOBKHHOIO 0,76 MKM.

6.4. UepBona mexa ¢oroedekty ais 3amiza JopiBHIOE 262 HM. 3HAWTH poOOTy BUXOIy €IEKTPOHIB 3 3aJTi3a (B IPKOYIISIX Ta
€JIEKTPOH-BOJIbTAX).



