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BCTYII

AHoOTAaLf

[Iporpama minroroBku OakanaBpiB cremianbHOCTi 142 "Enepeemuune mawiunobyoysamns'
nepeadaydae TiICHY B3a€MOJIIIO CTYJEHTIB Ta BUITYCKHHKIB 13 3HAHHIM npoyecis, wo 8i00yearomscs 6
eHepeemuYHUX YCMaHo8Kax (mypoinax, Komiax, napo2eHepamopax, A0ePHUX peaxmopax, HACOCHOMY
VCMAmMKY8AHHI, KOMAPECOPax, X0a100UNbHUX MAUWUHAX | YCMAHOBKAX, CUCMeMax KOHOUYIt08AHHS Ma
oHcummesabesnedents, Mmeniosux HAcocax, Menio8ux 08USYHAX, MENI00OMIHHUX MA MeEXHOI02IUHUX
anapamax). ToMy oTpuMaHHs 0a30BaHMX 3HaHb 3 juctuiUIiau "@i3uka 1", ska BUBUYaE OCHOBHI
MOHATTS Ta 3aKOHU HPUPOAH, IPUHIIUIN POOOTH €IEKTPOMATHITHUX CHCTEM Ta OCOOJIMBOCTI BIUIUBY
MOJIIB Ha poOOTYy MpUiIaIiB, METOAM BUMIPIOBAaHHS (I3UYHUX BEIUYMH € BaroMol0 CKIJIAJOBOIO Y
MiATOTOBII (paxiBIiB.

Juctumutina "®izuka [I" € HeBix €eMHOIO YacTHHOIO (POPMYBaHHS 3arajbHIUX KOMIIEHTHOCTEH Y
(dbopMi 3HaHHS Ta PO3YMIHHS MPEIMETHOI 00acTi Ta po3yMiHHS podeciiiHOT MiITbHOCTI, 30amHocmi
3acmoco8y8amu 3HAHHA Y NPAKMUYHUX CUMYAYIAX, 8YUMUCS [ 080J10016aMU CYYACHUMU 3HAHHAMU.
JlucumiuiiHa po3paxoBaHa Ha CTY/ACHTIB, SKi OTpUMad 0a30Bi 3HAHHS 3 3arajilbHOTO Kypcy (i3HKH,
kypcy ¢izuku (I), Ximii Ta BUIIIOT MaTeMaTHKH.

KawouoBi cjoBa: ¢i3uka, ¢i3uyHa BeTWYMHA, MAarHETH3M, eJEKTPOCTaTHKa, OyJoBa

MaTepialiB, BJIaCTUBOCTI MaTepiaitiB.

Abstract

The program of training a bachelor on specialty 142 Power Macinery provides close interaction
of students and graduates with knowledge of the processes occurring in power plants (turbines,
boilers, steam generators, nuclear reactors, pumping equipment, compressors, refrigeration machines
and installations, air conditioning and air conditioning systems heat pumps, heat engines, heat
exchangers and process devices). Therefore, obtaining basic knowledge in the discipline of "Physics
11", which studies the basic concepts and laws of nature, principles of electromagnetic systems and
peculiarities of the influence of fields on the operation of devices, methods of measuring physical
quantities is a significant component in the training of specialists.

The discipline of "Physics II" is an integral part of the formation of general competencies in the
form of knowledge and understanding of the subject area and understanding of professional activity,
ability to apply knowledge in practical situations, learn and master modern knowledge. The course is
designed for students who have acquired a basic knowledge of a general course in physics, physic
course(I), chemistry and higher mathematics.

Key words: physics, physical quantity, magnetism, electrostatics, properties of materials,
structure of materials.



1. Onuc HABYAJBHOI AUCHHUTLIIHA

l"amy3s 3HaHB, CHICMIATBHICTH (OCBITHS

XapakTepucTuka
HABUYAIBHOT IUCIUATUIIHA

HailimenyBaHHSI TOKa3HUKIB S
ye nporpama), OCBiTHill piBeHb Henna 3ao4Ha
dbopma dbopma
HABYaHHS HABYaHHS
. . I'any3s 3HaHb: 14 "Enextpuuna ,
KinbkicTe kpeauTis — 4 . - O0o0B'13Kk0Ba
IHKEeHepIs

Mopynis — 1 Pik nmigrorosku:

3MICTOBHX MOJYJIB — 2 CrernianbHicTh: 142 "EHeprerndne

Enextponwuii anpec PITH/] MamuHOOy TyBaHHS " 1-it 1-it

Ha caiiTi YHIBEpCHUTETY:

http://www.nuos.edu.ua/ OcsitHs porpama: "T"a30TypOiHHI

3aranpHa KiTbKiCTh TOiMH — |  YCTAHOBKH i KOMIIPECOPHI CTaHIIIi" Cemectpn

120 2-it | 2-it

Jlexuii

15 ron | 4 ron

TwxHEBUX TOAUH IS
neHHo1 GopMHU HaBUAHHS:
ayJIUTOPHUX — 3;
caMOoCTIHOT poOOTH
CTyJIeHTa — 9.

OcBiTHIlf piBeHb: TIEPIIHA
(OakamaBpCHKHiL)

IIpakTu4Hi 3aHATTSH

15 rog | 4 rog

JlabopaTopHi 3aHATTS

15 rog | 4 ron
Camocriiina po6ora
75ton | 108 ron

InuBigyanbHi 3aB1aHHs

Buja KOHTpOJIIO: eK3ameH

®opMa KOHTPOJIIO:
IIMCBbMOBa

2. MeTa BUBYEHHS HABYAJILHOI M CHHUILIIHA

PoGoua mporpama HaBuanmpHOi mucrururind "®i3uka 1" ckimageHa BiAMOBITHO IO OCBITHBO-
npo¢eciiHoi TporpaMu MIATOTOBKM  3100yBadiB  BHUIIOI OCBITM CTymHeHs OakanaBpa 3a
cnenianbHicTioO 142 "Eneprernune mamuuoOynyBanus". [{ns 3a3znauenoi OIIIl aucruruiina mae
cTaTyc 000B'AA3KOBOI.

Mertoto BUBYEHHS HaBYaIbHO1 quctuiniiny "®@izuka I1" € popmyBaHHS y CTyIEHTIB BIAMOBITHO
710 OCBITHBO-TIPO(ECIHHOT MPOrpaMu TAKUX KOMITETEHTHOCTEH:

— 3K4. 3naHHs Ta po3yMiHHS MIPEIMETHOT 00JIaCT1 Ta pO3yMiHHS MPOQeciitHOT TisITBHOCTI;

— 3KS8. 31aTHicTh BUUTHCS 1 OBOJIOAIBATH CYy9aCHUMH 3HAHHSIMU;

— ®K2. 3naTHicTh 3aCTOCOBYBATH CBO1 3HAHHS 1 pO3PYMIHHS Ul BU3HAUCHHS, ()OPMYITIOBAHHS
1 BUpIIIEHHS IH)KEHEPHUX 3aBJaHb 3 BUKOPHCTAHHIM METO/IIB €JIEKTPUYHOT IHKEeHePil.

— ®K11. 3naTHiCTF BUKOPUCTOBYBATH CTaHJAPTHI METOIMKH IJIAHYBAHHS €KCIIEPUMEHTAIBHUX

JOCII/DKEHb, 3IHCHIOBATH 00pOOKY Ta y3araJbHEHHS pe3yJIbTaTiB EKCIICPUMEHTY.



3. IlepenymoBH AJ1s1 BUBUEHHS JUCHHUILTIHUA

[lepemymoBamMu st BHBYEHHS JUCHUIUIIHU € paHille BHBYCHI JUCHHIUTIHK "Burma

maTtemaruka [, "®izuka 1", geski MOHATTS Ta 3aKOHU 3 Kypey “Ximis”.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBueHHST HaBYAIBHOI TUCHUILTIHU Tiepeadadae GOpMyBaHHS Ta PO3BUTOK y CTYAEHTIB TaKHX
pe3yJbTaTiB HaBYAHHS:

—IIPH1. 3nanHs 1 pO3yMiHHA MaTeMaTHKH, (I3UKH, TEIIOMAacoOOMiHYy, TEXHIYHOI
TEPMOAMHAMIKH, TiIpora3oIuHaMiku, TpaHcopmallii (epeTBOpEeHHs) eHeprii, TeXHIYHOT MEXaHIKH,
KOHCTPYKIIHHUX MarepiaiB, CUCTEM aBTOMAaTH30BAHOTO IMPOEKTYBaHHS CHEPreTUYHUX MAIlWH Ha
piBHI, HEOOXiTHOMY ISl JOCSATHEHHS Pe3yJabTaTiB OCBITHBOT IPOTPAMHU;

—IIPH3. Po3yMmiHHS OIMPOKOTO MDKAMCIMILIIHAPHOTO KOHTEKCTY creliagbHOoCTi 142
Eneprernune MammHoOyITyBaHHS;

—IIPH10. IInanyBaTu | BUKOHYBAaTH EKCIIEPHUMEHTAJbHI JOCII/DKCHHS 3a JOTIOMOTOI0
IHCTpYMEHTANbHUX 3ac00IB  (BUMIPIOBAJIbHUX TPHJIANIB), OIIHIOBATH MOXHUOKM MPOBEICHHS

JOCITIDKEeHb, pOOUTH BUCHOBKH.

5. Ilporpama HaBYAJIbHOI AUCHUIIIHA

3microBuii Mmoayasb 1. Teopis BimHocHOCTI. TernoBe BunmpominoBaHHs. KBaHTOBI ONITHYHI

sIBHUIIIA.

Tema 1. Ontuka pyxomux cucteMm. Teopis BimHocHOCTI EitHiTelina.

MeXaHiKy. 3aKOH 3MiHM MacH 31 IBUJKICTIO Ta B3a€MO3B'SI30K MacH Ta €HEprii.

Jlireparypa: [1] Po3min 2. §2.6; Po3min 9 §9.1-9.8. [4] §99; 100.

Tema 2. TemnoBe BUITPOMIHIOBAHHS.
TennoBe BUNPOMIHIOBaHHS cepel IHIOIMX THIIIB BHUIPOMIHIOBaHHSA. PiBHOBaxxHe
BUIIPOMIHIOBaHHA. BUTIpOMiHIOBaJIbHA Ta MOTJIMHANBbHA 3AaTHICTh. AOCOJIOTHO YOpHE
tino. Busenenns 3akony Kipxroda. 3akon Credana-bonpimana. 3akoH 3wminieHHs1 BuHa.
Posmoxin eneprii y cnekrpi abcoyroTHo WopHOro Tima. KBaHToBa rimore3a ta dopmyna
IInanka.
Jlirepatypa: [2] Po3umin 11 §11.1-11.4. [4] 8106, 107.

Tema 3. Doroenexrpuunuii eekr. Tuck cBitia. Epexr Komnrona.
doToeneKTpuIHMA ePeKT Ta 3acodu oro crocrepexeHHs. OCHOBHI 3akoHH (hoTOS(hEKTY.

PiBasiaas Eitamreitna. @otoenemernTn. @OTOMHOXKHUKH Ta iXHE 3acTocyBaHHs. DOTOHH.
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Maca Ta immynsc Qorona. Jocmimu JleGemeBa M0N0 ICHYBaHHS THUCKY CBiTHA.
EnexrpomarsiTHe Ta KOPIyCKYJIsSIpHE MOsSICHEHHs THCKY cBiTia. Edexr KommnTona ta fforo
TEOoPis.

Jliteparypa: [2] Po3ain 9 §9.1-9.5; Po3zmin 10 §10.2. [4] §108, 111, 109, 110.

3micToBuii MoayJb 2. izuka aToMiB Ta Mosiekyll. Di3uKa aTOMHOTO sI/Ipa Ta eIEMEHTAPHUX

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

YaCTHUHOK.

EnexrponHa 006o0HKa aromy Ta Teopis bopa.

Crucnuii Hapuc PO3BUTKY YSBIICHHS MPO CTPYKTypy aromiB. Jlocmig Pesepdopnma mo
PO3CiIOBaHHIO IIBUIKUX 3aps/DKEHUX YaCTHHOK. SnepHa Mozaens atomy. HecnpoMokKHICTB
KjIacu4yHoi Teopii aromy. Iloctynatu bopa. JIMCKpPEeTHICTh €HEPreTUYHUX PIBHIB aTOMIB.
[ToxomkeHHs JTHIHYaTHX CHEKTpiB. ATOM BOJHIO Ta HWOTO CHEeKTp B Teopii bopa.
3arpyanenns Teopii bopa.

Jliteparypa: [2] Po3ain 13 § 13.1-13.6. [5] Po3xin 1.

EneMeHTH KBaHTOBOT MEXAHIKH.

INmoreza ne-bpoiing. CroiBBigHONIEHHS HEBU3HAYeHOCTeH. XBWiIboBa (yHKINS Ta i
cratucTuuHuit 3MmicT. PiBHsHHS Llpenunrepa Ta #oro 3actocyBaHHsS 10 "€JIEKTPOHY B
samuky". KBaHTOBI yncna.

Jliteparypa: [2] Po3ain 12 § 12.1-12.5. [5] Po3xin 2.

[TepioguuHa cucTemMa eeMeHTIB Ta CIIeKTPU. B3aeMo1isi aTOMIB Ta MOJICKYIT.

[Mpunnun Ilaymi. Posmoxmin enektpoHiB y artomi. IlepiognyHa cuctema eneMeHTIB
MenneneeBa. PertreniBebki mpomeni. CyIibHINA Ta XapaKTepUCTHYHHUHA CIEKTPH. 3aKOH
Mo3i.

Jliteparypa: [2] Po3ain 13 §13.6, 13.7, 13.9. [4] §120, 121, 123, 124.

Ckiag aToMHOTO sijipa. ['aMmma-mpoMeHi Ta HEUTPOHH.

[3oronn. CknamoBi vacTHHH aTOMHOTO siapa. OCHOBHI XapaKTEPUCTHKH HYKIIOHIB.
B3aemomnieperBopenHs HykioHiB. Helitpuro. I[loxomkeHHS o-mpoMeHiB. Bzaemomis
HYKJIOHIB. YSBIIGHHS TIpO siIepHi cuiu. PajgioakTWBHE BUIIPOMIHIOBAHHS. 3aKOH
PaTi0aKTUBHOTO PO3MaTy. 3aKOHH 3MIMEHHS IPH PO3Ma/ii. 3aKOHOMIPHOCTI O-pO3Tay.
Jlireparypa: [1] Po3min 15 § 15.1-15.10. [4] 8126, 128, 130, 131, 129, 133, 134.

SAnepni peakuii. EnemenTapHi yaCTHHKH.

OcHoBHi Tunu siaepHux peakuid. lltyuna pamioaxtuBHicTh. PoGota moapyxoks Kropi.
PamioakTuBHI i30TOMM Ta iX 3aCTOCYBaHHS y MHPHHX LiUIsAX. Peakmii poszmineHHS.
JlanmroroBa peaxiis. KoeginienT po3mHoxenns. Kputuuni po3mipu. OCHOBHI BiIOMOCTI
1po siIepHY eHepreTuky. Peakiis cuntesy. [Ipobiema KkepoBaHUX TEPMOSICPHUX PEaKIii.
Jlitreparypa: [1] Po3min 15 §15.14-15.19; 16.2; 16.3; 16.4; 16.5. [4] §132, 135.



TeMaTHYHMI IJTaH HABYAJILHOI JUCIHHUILIIHA

Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM

Kinekicts roauu

nerHa Gopma

3a04Ha Gopma

YChOTO

y TOMY YHUCIi

y TOMY YHUCIi

126

-
Q

1HI

YChOTO

=

=
1ab
iH

c.p.

3micToBuii MoayJb 1. Teopis BizHOCHOCTI. TenioBe BUTPOMiHIOBaHHS.

KBanToBi orrTuyHi sBUAINA

T.eMa 1. OH?HIia PYXOMHX CHCTEM. Teopis 151212020 -19l15l111111!-112
BlgHOCHOCTI EfiHmTelina.
Tema 2. TemoBe BUIPOMIHIOBAHHSI. 1512122 |-]19|15|-|-|-|-|15
Te}\da 3. ®otoenexktpuunmii epext. Tuck 15020212 lalsl11111]- 112
csitna. Edexr Komnrona.
Pa3om 3a 3micToBuM moayJiem 1 45/6 |6 |6 |- 2745|122 | 2] -39

3micToBuii MoayJb 2. dizuka aToMiB Ta MosieKyll. Di3uka aTOMHOTO sIpa

Ta eIEMEHTAPHUX YaCTUHOK

TeMg 4. EnexTpoHHa 000JIOHKA aTOMY Ta 6212120 -1olwal1!-11!-112
Teopist bopa.
Tema 5. EnemeHTH KBaHTOBOT MEXaHIKH. 6|2 |22 |-|19/14]1|1|-]-112
Tema 6. Heploanqga CHCTEMA ENIEMEHTIB Ta 6l212121-l1w0l51-111-1|-112
criekTpH. B3aemois aTOMIB Ta MOJIEKYI.
Tema 7..CKJIaZ[UaTOMHOFO sapa. ['amma- 151212121 -110l150 -1 -111- 114
MIPOMEHI Ta HEUTPOHH.
Tema 8. SnepHi peakuii. Enemenraphi wl1l1l1l -tz -1 -1-1-1l17
YaCTUHKH.
Pa3om 3a 3mMicToBUM MOyJ1eM 2 7519199 -148|75| 2|2 2| - 169
Ycboro ronun 120/15|15|15| - |75]120| 4 | 4 | 4 | - |108




Temn NPaAKTUYHHUX 3aHATH

Kinekicts roauu

Ne
Ha3Ba temn
3/m Jlenna 3aouHa
dbopma dbopma
3micToBuii MoayJb 1. Teopis BizHOCHOCTI. TenioBe BUTPOMiHIOBaHHS.
KBaHTOBI ONITHYHI SBUIIA
1 | Teopist BiTHOCHOCTI. 2
2 | 3aKOHU TEIUIOBOTO BUIIPOMIHIOBAHHSI. 2 2
3 dortoedekT. XapakTepucTHKH (POTOHA SIK YaCTUHKU. THCK )
ceitna. Edexr Komnrona.
Bceboro 3a 3mictoBum Moayaem 1 6 2
3micToBuii Mmoayab 2. dizuka aToMiB Ta MoJiekyll. Di3uka aTOMHOTO s/Ipa
Ta eIEMEHTAPHUX YaCTUHOK
4 | Arom bopa. 2
5 | PeHTreHiBchbKi MpoMeHi. 2
6 OcHOBHM KBaHTOBOT MeXaHIKH. BekTopHa MO/€Ib aToMy. 2 )
[TepioguuHa cucTemMa eIeMEeHTIB.
7 PanioakTrBHE BUTTPOMIHIOBAHHS. 2
8 | SnepHi peaxuii. ExemenTapHi 4aCTUHKH. 1
Bcboro 3a 3micToBUM MoayJieM 2 9 2
Pazom 15 4




Temu J1a00opaTOpHHUX 3aHATH

JlaGopaTopHi poOOTH BHKOHYIOTHCSI CTYA€HTaMHM 3TiHO HIMBIAyaJlbHOTO rpadiky y 00’ emi,

0 BIAMOBITAa€ TEMATHYHOMY TUIAHY AWCIMIUIIHU, Y PO3PaxXyHKY IO 2 TOJWHHA HA POOOTYy st

NeHHO1 (hOpMH HaBYaHHS.

Ne
Ha3sa temnu

3/m

Al Busnauenns cranoi Pig0epra i3 crioctepeskeHHs CIIeKTpiB aTOMHOTO BOJAHIO (cepil
banbmepa).

A-2 |BusnauenHs crajioi [ImaHka MeToI0M 3aTPHUMYIOYOT0 TTOTEHIIIAITY.

A-3 |Buznauenns cranoi Credana-bonasiimana.

A-4 | ExcrnepuMmenTanbHa niepeBipka 3akoHy Credana-bobimana.

A-5 | BuBYeHHs 30BHIIIHBOTO (HOTOCPEKTY.

A-6 | BuBYeHHs KoedillieHTa TOTJIMHAHHS Y-IPOMEHIB PEUOBHHOIO.

A7 Bu3HayeHHs akTUBHOCTI, NTE€Pi01y HAMIBPO3May Ta CTAIOT pO3MaLy paaioakKTUBHOT
PEUOBHHH.

A-8 |Bumuenns mudpaxiiii CBIiTJIa 32 IOTIOMOTOIO Ta30BOTO Jla3epa.

O-1 |BuB4YeHHS 3aJIEKHOCTI MOKa3HUKA 3AJIOMJICHHSI PITUHU BiJl TEMIIEPATYPH.

0-2 | JlocnimkeHHs CIIEKTPIB NOTJIIMHAHHS PIIMH 32 I0TIOMOT0i0 (hoTOMETpa.

0-3 | BusnaueHHs pajiyca KpUBUHH JIIH3U 32 IOTIOMOTOFO Kienb HproToHa.

O-4 |BusHaueHHS JIOBXWHU CBITJIOBOT XBHJII 32 JIONIOMOTO0 TU(PPAKIIHHOT PEITITKH.

0-5 JlocmipKeHHS 3aJIeKHOCT] MOKa3HUKa 3JIOMIJICHHS TTOBITPS Bil 3MIHU THCKY
inTeppepomerpom UTP-1.

0-6 Bu3HaueHHs KOHIIEHTpALlii PO3YMHIB 1 TOKa3HUKA 3aJJOMJICHHSI PO3YMHEHOI pEYOBHHU 32
JIOTIOMOT0¥0 iHTEepdepoMeTpa.

0-7 OTpumaHHS 1 IOCIIIKEHHS TTOJIIPU30BAHOTO CBITJIa Ta BU3HAYSHHS KOHIICHTPALlii pO3YHHY
caxapuMeTpOM.

0-8 JlocmipKeHHS CIIEKTPIB MPOITYCKaHHS CBITIO(IBTPIB 3a JOTIOMOTOI0 YHIBEPCAITBHOTO
MOHOXpoMaTopa YM-2.

0-9 |BusHaueHHS KOHCTAaHTU (OTOMPYKHOCTI.
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Camocriiina pobora

CamocriitHa poOoTa mepemdavae MIATOTOBKY JO JIEKIIMHUX Ta MNPAKTUYHHUX 3aHATH;
caMOCTiiHE TOTNUOJICHHS 3HAaHHA 32 TEMaMM JUCIUIUIIHM, TWIiATOTOBKY, OGOpPMJICHHS Ta
PO3paxyHOK JIabOpaTOpHUX pOOIT; BHUKOHAHHS PO3PaXyHKOBUX pOOIT; MIATOTOBKY 10 JIBOX
MOTOYHUX MOJTYIBHUX KOHTPOJIIB; MIATOTOBKY JI0 €K3aMEHY.

3aBaaHHs 1/ caMOCTilHOI podoTHn

KinpkicTh
Ne TOJVH
Bun pobotu
3/m AP Jenna 3aouHa
dbopma dbopma
3micToBuii MoayJb 1. Teopis BizHOCHOCTI. TenioBe BUTPOMiHIOBaHHS.
KBaHTOBI ONITHYHI SBUIIA

1 | IligroToBKa 10 JeKIii 5 8
2 | IlinroToBka /10 1a00paTOpHUX POOIT 4 8
3 | IlinroToBKa 10 MPaKTUYHHUX POOIT 4 8
4 | Buxkonanus P3 14 15

Bceboro 3a 3micTroBumM MoayJiem 1 27 39

3micToBuii Mmoayab 2. dizuka aToMiB Ta MoJiekyll. Di3uka aTOMHOTO sIpa
Ta eIEMEHTAPHUX YaCTUHOK

1 | IligroToBKa 10 JeKIii 8 14
2 | IlinroToBka /10 1ab0opaTOpHUX POOIT 6 10
3 | IlinroToBKa 10 MPaKTUYHHUX POOIT 6 10
4 | Buxkonanus P3 16 15
5 | [TigroToBKa 0 €K3aMeHy 12 20

Bceboro 3a 3micToBuM MoayJieM 2 48 69

Pazom 75 108
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Po3paxyHnkoBi 3aBaaHHs

Po3paxyHKOBi 3aBIaHHSI BUKOHYIOTCS CTYACHTAMU 3TIIHO IHIWBITyalbHOTO BapiaHTy, KUK

BIJIMIOBiZJa€ MOPSIKOBOMY HOMEpPY 31 CIIUCKY B JKypHaji, B 00’eMi 5 3amad 3 BiINOBITHUX TeM

3aHATTS.
Ne KinpkicTh
Haspa :
3/n OaniB
3micToBuii MoayJb 1. Teopis BizHOCHOCTI. TeroBe BUTPOMiHIOBaHHS.
KBaHTOBI ONITHYHI SBUIIA
1 | Teopis BiTHOCHOCTI. 5
2 | 3aKOHHM TEIIOBOTO BUIPOMIHIOBAHHSI. )

dortoedekT. XapakTeprucTUKH (POTOHA SIK YaCTUHKU. THCK cBiTia. EQext

3 5
KomnroHa.
3micToBuii Mmoayab 2. dizuka aToMiB Ta MoJiekyll. Di3uka aTOMHOTO sIpa
Ta eIeMEHTAPHUX YaCTUHOK
4 | Atom Bopa. PeHTreHiBCcbKi MpoMeHi. )
5 OcHoBHM KBaHTOBOT MexaHiku. BekropHa mozaens aromy. [lepionnyna cucrema 5
€JIEMEHTIB.
6 | ®i3uka sapa. )
Pazom 30

6. 3aco0u IiarHOCTUKM pe3yJbTATIiB HABYAHHA TA METOHM IX 1eMOHCTPYBAHHA

VY mporieci OCBOEHHS AUCIUIUTIHM 3100yBay Mae:

— BUKOHATH M'ITh OKPEMHX 3aBJaHb Ha TaOOpaTOpHOMY 00JalHaHHI 3TiTHO 1HIUBITYaIbHOTO
rpadiky BHUKOHAHHS Ja0OpaTOpHHUX pOOIT; OGOPMHUTH TAaNepoBUN AHATITHUYHUN 3BIT Y
BIJIMTOBITHOCTI /10 IIMX 3aBAaHb Ta MPEACTABUTH HA PO3IIISJ BUKIAAA4y, SIKAH OLIHIOE BUKOHAHHS
KOKHOT pOOOTH Ta Ha OCHOBI YCHHX BINOBifel BH3HA4a€ piBeHb PO3YMIHHS BHKOHAHOI poOOTH,
TOOTO 11 3aXHCT;

— BUKOHAaTH 6 pO3paxyHKOBUX 3aBJaHb 3TiIHO CBOTO BapiaHTy; OGOPMHUTH IanepoBUil
PO3paxyHOK 3ajgad Ta MPEICTaBUTH Ha PO3IJIA BHKIAAAdy, SIKUM OLIHIOE BHUKOHAHHS KOXKHOI
poOOTH Ta Ha OCHOBI YCHHX BIANOBiZel BU3HAYa€ PIBEHb PO3YMiHHS BHKOHAaHOI poOOTH, TOOTO ii
3aXHCT;

— CKJIACTM €K3aMEH Yy BHUIJIAJI MHCHMOBOTO IMiJICYMKOBOTO MOJYIHHOTO KOHTPOJIBHOTO
3ax0Jy, SIKMM BKJIIOYaE B cebe TECTOBI 3aBJaHHA 3 TEOPETHYHHX 3HAHb Ta BUPIMICHHS TPbOX
MPAaKTUYHMX 33/1a9; Ha MIIrOTOBKY Ha/aeThesl 80 XBUIIHH.
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7. ®OpMH MOTOYHOI'0 TA MiICYMKOBOI0 KOHTPOJIIO

JlocsSTHEHHS CTyJIeHTa OLiHIOITHCS 32 100-06a1pHOI0 CHCTEMOI0 YHIBEPCHUTETY.

[TizcymKoBa OILliHKa HAaBYAJIHHOTO KYpCy BKJIIOYa€e B ceOe OLIHKM 3 MOTOYHOTO KOHTPOJIO 1
OIIIHKH 3aKIIFOYHOTO €K3aMeHy. Y KOKHOTO KOMITOHEHTA CBOS YacTKa B 3aralibHil CHCTEMI OIIHOK.
Y mpoMDKHUX OIIHKAaX CTYACHT Moxe HaOpatu 60 OamiB. [IuToMa Bara 3akIIOYHOTO €K3aMEHY B
3aralibHii cucteMi omiHOK — 40 OaiB. [IpaBo 31aBaTH 3aKIIIOYHIHA €K3aMEH JA€ThCS CTYACHTY, SKil
3 ypaxyBaHHSIM MaKCHUMaJbHHUX OaJiB MPOMDKHMX OIIHOK HaOupae He wMeHme 40 Oais.
[TincymKoBa OIliHKa HABYAJIBLHOTO KypCY € CYMOIO IIPOMDKHHX OLIIHOK 1 OI[IHKH €K3aMeHY.

[Torounuii KOHTPOJIH Mependavyae OLIHIOBAHHS TEOPETHYHOI MiIrOTOBKH 3/100yBaviB BHIIO1
OCBITM 13 3a3HA4YeHOiI TeMHU Ta HAOyTHUX MPAKTHYHUX HABUYOK IMiJI Yac BHUKOHAHHS 3aB/JaHb
nabopaTopHHUX POOIT.

3apaxyBaHHs KpEJHUTIB HABYAIBHOTO KYpCY MOYKIIMBO TUTBKH MICIISL TOCATHEHHS Pe3yJabTaTiB,
sarranoBanux PITH/I, mo BupakaeTbcsi B OJHINA 3 MO3UTHUBHUX OIIHOK, NMEpea0aYeHnX YMHHUM
3aKOHOJIAaBCTBOM.

®opMH KOHTPOJIIO Pe3yJIbTATIiB HABYAJIbLHOI iSVIbHOCTI CTY/IEHTIB Ta X OLiHIOBAHHS
KpuTepii ouiHIOBaHHS BUKOHAHHSA JIa00pPaTOPHUX POOIT

3n100yBay Mae BHMKOHATH ITSITh JIAOOPAaTOPHUX POOIT 3rimHO IHAMBIAYyadbHOTO Tpadiky.
Koxna naboparopua po6ota (JI/p) oriHOEThCS MakcuMyM y 6 OamiB. 3arajgoM 3a jabopaTopHi
po0OTH MOXKHA OTpUMaTH MakcuMyM 30 OaiB.

Jl/p KpuTepii ouiHoBaHHA

PoGoTa BuKOHaHAa 'y BCTaHOBIEHHH TepMiH. BuKoHaHa caMOCTiifHO, YITKO
chopMynbOBaHi IiJTi, 3aBIaHHS Ta TiMOTe3a JOCIIIKEeHb. 3aCTOCOBYBAIHMCS KOPEKTHI
6 MeTOa OOpOOKM OTPUMAaHMX pe3ylbTaTiB. Y BHCHOBKaxX IpOBeIeHa KOPEKTHA
iHTeprperamis pe3ynbrariB. Hamani MmOBHI yCHI BIAMOBINI Ha 3amuTaHHS (3TiTHO
METOJMYHUX BKa31BOK) CTOCOBHO TEOPETHYHHX OCHOB POOOTH.

PoGoTa BuKOHaHAa y BCTaHOBIEHHH TepMiH. BukoHaHa caMOCTiifHO, YITKO
copMynnbOBaHi IiJi, 3aBJaHHA. 3aCTOCOBYBAJHCA KOPEKTHI MeToau 0OpoOKH
) OTPUMAaHUX pe3ynbTaTiB. Y BHUCHOBKax IPOBEJIEHA KOpPEKTHA IHTEpIpeTalis
pe3ynbratiB. Hagani moBHI yCHI BIAMOBII Ha 3allUTaHHS (3T1IHO METOJMYHUX BKA31BOK)
CTOCOBHO TEOPETHYHUX OCHOB POOOTH.

PoGoTa BUKOHaHA y BCTAaHOBIIEHHH TepMiH. BukoHaHa camocTiiiHO. 3acTOCOBYBaHCS
KOPEKTHI METOI 0OpOOKH OTPUMAHUX pe3yabTariB. ¥ BUCHOBKAX MPOBE/IEHA KOPEKTHA
iHTeprperaiis pe3ynbTaTiB. HamaHi HEMOBHI YCHI BIAMOBiNI Ha 3amMTaHHS (3T1IHO
METOJMYHUX BKa31BOK) CTOCOBHO TEOPETHYHHX OCHOB POOOTH.

PoGora BukoHaHa y BcTaHOBIeHHH TepmiH. CTyIEeHT BHUKOHYE JIaDOpaTOpHY poOOTy
3 3TiHO 3 IHCTPYKITIEIO; B IIIJIOMY MPABHIILHO CKJIJIA€ 3BIT Ta POOUTH BUCHOBKU. CTy/IEHT
BIIMOBJISIETHCS HAJIABATH BIIMOBII HA YCHI 3aITUTAHHS.

PoGoTa BHMKOHaHAa 3 TOPYIIEHHSIM BCTAHOBJIEHHX TepMiHiB. CTYIEHT BHKOHYE
nmabopatopHy poOOTy 3TiIHO 3 IHCTPYKIIIEIO; CKIAACHHWHA 3BIT MICTUTh HETOYHOCTI Yy

2 BHCHOBKAaX Ta TMOMUJIKMA. HamaHi HEMOBHI YCHI BIAMOBiAI Ha 3amuTaHHs (3TiTHO
METOJIMYHUX BKa3iBOK) CTOCOBHO TEOPETUIHUX OCHOB POOOTH.
PoGoTra BHKOHaHAa 3 TIOPYIICHHSM BCTAaHOBJIIEHUX TepMiHIB. CTYICHT BUKOHYE
1 nabopaTopHy MiJ KEPIBHUIITBOM BHKITa/[a4a; CKJIQJICHUN 3BIT MiCT.I/ITI) }.Ie’.FO‘-IHOCTi y
BUCHOBKax Ta mOMHIKA. CTyIEeHT BIIMOBISIETbCS HAJaBaTH BIANOBINI Ha YCHI
3aIUTaHHS.
0 Po6oTa He BUKOHYBajacs
Maxcumanvna oyinka cmyoenma 3a oanuul komnonenm npozpamu 30 oanis (5 pobim no

6 6anis).
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KpuTepii ouiHIOBaHHS BUKOHAHHS PO3PaXyHKOBMX 3aBJaHb (1eHHa (popma)

3n00yBau neHHOI (OpMH HaBYaHHS Ma€ BUKOHATH WIICTh PO3PAXYHKOBUX 3aBJaHb, IO
HapaxoBYIOTh B c001 5 3aaad4, 3rigHO iHAMBiAyanbHOro Tpadiky. KoxkHa po3paxyHKOBe 3aBIaHHS
(P/3) ouiHroerbess MakcuMyM y 5 OamiB. 3arajoMm 3a po3paxyHKOBI 3aBIaHHS MOXKHa OTPHUMATH
MakcumyM 30 Gais.

P/3 KpuTepii ouiHioBaHHA
Po6oTa BuKoHaHa y BcTaHOBJIEHUH TepMiH. CTYIEHT caMOCTIfHO BH3HAUYa€ THII 3a/1a4i
5 1 parmioHabHO PO3B’s3ye ii. Moxe po3B’si3yBaTH KOMOIHOBaHI 3a7a4i. 3BIT BiIMOBiIae

BCTaHOBJICHUM BHUMOI'aM.

PoGora BukoHaHa y BcTaHOBIeHUH TepMiH. CTYIEHT pallioHAILHO PO3B’SA3yeE 3ajadvi.
Moske po3B’si3yBaTH KOMOIHOBAHI 3a/1a4i. 3BIT BiJIITOBIa€ BCTAHOBICHIM BUMOTaM.

PoGoTa BUKOHaHA 3 TIOPYIICHHSM BCTaHOBJCHUX TepMiHiB. CTYyICHT HaBOIHUTH
3 noTpiOHi1 popmynu. Po3B’sa3ye 3amauy xkopucTyrounch anroputMoM. CKialeHU# 3BiT
MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKH

2 PoGoTa BUKOHaHAa 3 TOPYIIEHHSM BCTaHOBJCHUX TepMiHiB. CTyIeHT HaBOIHTH
noTpiOHI popmynu. Po3B’sa3ye 3amauy 3 MOMUIKAMH.

CTyneHT cKiIagae CKOpPOYEeHY YMOBY 3ajiadi, poOMTh OOYMCIICHHS JIAIIE 32 TOTOBOIO
dbopmyIoro.

0 CryneHT He po3B’s3ye 3a1adi.

Maxcumanvna oyinka cmyoenma 3a oanuul komnonenm npozpamu 30 oanis (6 3a60anb
no 5 6anis).

KpuTepii ouiHIOBaHHS BUKOHAHHS KOHTPOJILHUX 3aB/aHb (3a04Ha ¢popMa)
CTyneHTH 3a04YHOTO BIAIUIEHHS BHKOHYIOTH JBI KOHTposbHI pobotu (K/p) 3rigHO
IHIMBIyaIbHOTO BapiaHTy, SKUW BiIMOBiIa€E MOPSAIKOBOMY HOMEPY 31 CITUCKY Yy JKypHali, B 00 eMi

12 3ama4 3 BINMOBITHUX TEM 3aHATTS HAa OJHY KOHTPOJIBHY POOOTY.

K/p KpuTepii ouiHOBaHHA
Po6oTa BuKoHaHa y BcTaHOBJIEHUH TepMiH. CTYIEHT caMOCTIfHO BH3HAUYA€E THII 3a/1a4i
24 1 panioHaIbHO po3B’s3ye ii. Moske po3B’si3yBaTH KOMOiIHOBaHI 3a/1a4i. 3BIT BiAMOBiIaE

BCTaHOBJICHUM BHUMOI'aM.

20 PoGora BukoHaHa y BcTaHOBIeHUH TepMiH. CTYIEHT pallioHAILHO PO3B’SA3yeE 3ajadi.
Moske po3B’si3yBaT KOMOIHOBAHI 3a/1a4i. 3BIT BiJIITOBIAA€ BCTAHOBICHIM BUMOTaM.

PoGoTa BUKOHAaHA 3 TIOPYIICHHSM BCTaHOBJCHUX TepMiHiB. CTYyICHT HaBOIHUTH
16 noTpiOHi1 popmynu. Po3B’sa3ye 3amauy xkopucTyrounch anropurMoM. CKiIaleHU# 3BiT
MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKH

8 PoGoTa BUKOHaHAa 3 TOPYIIEHHSM BCTaHOBJCHUX TepMiHIB. CTyIeHT HaBOIHUTH
noTpiOHi popmynu. Po3B’sa3ye 3amauy 3 MOMUIKaAMH.

CTyneHT cKiIagae CKOpPOYEeHY YMOBY 3ajiadi, poOMTh OOYMCIICHHS JIAIIE 32 TOTOBOIO
dbopmyIoro.

0 CryneHT He po3B’s3ye 3a1adi.

Maxcumanvna oyinka cmyoenma 3a 0anuil KOMnoHenm npozpamu 48 oanis (2
KOHMpObHI pobomu no 24 6anu).
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KpuTepii ouiHIOBaHHA eK3aMeHy

3n100yBay Mae BIMOBICTH Ha II'SITh TECTOBUX 3aBJaHb 3 TCOPETUYHUX 3HAHb 3 UITKUM
MOSICHEHHSIM Ta BHPIIIUTH TPH MNpakTW4Hi 3amadi. KokHa BIAMOBiAb Ha TECTOBI 3aBIaHHS
OILIIHIOETHCS MaKCUMyM Y 2 OaiiB, BUPIMICHHS KOXKHOT MPakTU4HO1 3a7a4i — y 10 Gani. 3aramom 3a
eK3aMeH MOHa OTpUMaTH MakcuMyM 40 OaiB.

Bignosiab Ha
TECTOBi MUTAHHA

KpuTepii ouiHioBaHHS Ha eKk3aMeHi

2 BinmoBink HajaHa MpaBUIbHA 3 YITKUM ITOSICHEHHSIM.
1 BinnoBins npaBuiibHa, ane 0e3 MOsSCHEHHS.
0 BinmoBink He HajgaHa B3araii abo HEMpaBHIIbHA.
Maxcumanvna oyinka cmyoenma 3a 8i0nogiosb Ha ycHi numanus 10 6anie (5
numawus no 2 oanu).
Pimenns
NPaKTUYHOI KpuTepii ouiHioBaHHS Ha eK3aMeHi
3aaaui
PimenHss mpencraBieHe TOBHE, KOPEKTHE, 3 UITKUMH MAJFOHKOM Ta
10 MOSICHEHHSIMY, TPABUIFHO BUKOHAHO MEPEBEIACHHS OIUHHIL po3MipHOCTI B CI,

BIIMOBIb TPaBUJIbHA, MPABUIHHO BUKOHAHO JIOBEJEHHS PO3MIpHOCTI (Hi3MYHOT
BEJIMYMHH.

PimenHss mpencraBieHe TIOBHE, KOPEKTHE, 3 YITKUMH MAaJIOHKOM Ta
MOSICHEHHSIMH, TIPABUILHO BUKOHAHO MEPEBECHHS OJWHHIB po3MipHOCTi B CI,

9 BIINIOBIIb TMpaBUJIbHA, HEMPABWIHPHO BHUKOHAHO JIOBEJACHHS PO3MIPHOCTI
(bI3U4HOT BETMYMHU.

8 P.iIHGHHSI NpeJCTaBiIeHe y BUTISIL q)o.pMyn,. MIPaBUJIbHO BUKOPHCTAaHUX, 3
YITKUMH MQJIFOHKOM, ajie 0e3 MOsICHeHb, BiAMOBI/Ib MPABUIIbHA.
PimenHss mpejicraBieHe MOBHE, 3 HEUYITKMM MAaJTIOHKOM Ta IOSICHEHHSIMH,

7 OJIMHUITb PO3MIPHOCTI TPAaBWIBHO BUKOHaHO mepeBeneHHs B CI, BimmoBiab
NpaBUJIbHA, HE BUKOHAHO JIOBEICHHS pO3MIPHOCTI (hi3UYHOT BEIMYMHHU.

6 Pitrtenns HpGZ[CTa'BJIeHe. MOBHE, KOPEKTHE, 3 ‘-IiTKI/IMI./I TOSCHEHHSAMH, BIJIOBIIb
HEMpPaBWIbHA Y 3B'S3KY i3 TOMMJIKAMH ITPH BUKOHAHHI PO3PaXyHKIB.
Pimenns npezacraBiene y BUIISI GOpMyIl, MPaBUIIBHO BUKOPHUCTAHUX, aie 0e3

) MOSICHEHb, BIJNOBiAb HENpaBUJIbHA y 3B'A3KY i3 NMOMMJIKAaMHU TPH BHKOHAHHI
PO3paxyHKIB.

3 Pimennss mpezacraBieHe y BUTISAAL q)opMyn, .6iJII)HI HDK HaroJIOBHHY, HeE
NpaBUILHO BUKOHAHO niepeBeqeHHs B Cl, BiMOBiI» HeNpaBUIbHA.

2 Pimenns TPE/ICTABIICHE HEMOBHE y BUTIIAI (DOPMYI 3 HEUITKUM IOSICHEHHSM,
MpaBUIIbHA BIANIOBIb BiICYTHSI.

1 PimenHs mpeacraBieHe HEMOBHE, OUIBII HDK HAIMOJIOBUHY, TpPaBUIbHA
BIJINIOBI/b BIJICYTHSI.

0 PimenHst He mpecTaBiieHe B3arani abo HEMOBHE, MEHII HK HAITOJOBHHY.

Maxcumanvna oyinka cmyoenma 3a 3a0aui 30 6anie (3 3aoaui no 10 6anis).
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MaxkcuMaJibHa KiIbKicTh 0aJ1iB
dopMa KOHTPOJIIO
Henna popma 3aouHa popma
BukoHaHHS po3paxyHKOBUX 3aBJIaHb 6x5 = 30 Gaym 2x24 = 48 GaniB
Bukonanus 1abopaTopHux pooit 5x6 = 30 GauniB 2x6 = 12 GaniB
Bceboro 60 60

8. Kpurepii oniHIOBaHHS pe3yJIbTATiB HABYAHHS

JleHHE BiAUICHHS 3ao4He BIIIUICHHS
Kinb- Kinb-
Bun pobotu KICTh Bun pobotu KICTB
OaxniB OaniB
Po3paxyHkoBe 3aBaaHHs,
T1 11
naboparopra podora M-1
Jlaboparopna podora M-1,
SM1T | 12 Po3paxyHkoBe 3aB/iaHHS 5 KOHTpOIEHA poboTa 1 30
T3 Po3paxyHkoBe 3aBaaHHs, 11
naboparopHa podora
T4 | Jlaboparopna poboTa 6
T5 | Po3paxyHkoBe 3aB/iaHHs )
3M2 | T Po3paxyHkoBe 3aBiaHHs, 11 Jlaboparopra pobora, 30
naboparopHa poboTta KOHTpOJIbHA poboTa 2
T7 | Po3paxyHkoBe 3aB/iaHHS )
T8 | Jlaboparopna poboTa 6
Mixeymxosnuit Ex3amen 40 Ex3amen 40
KOHTPOJTb
Cyma 100 100

9. 3aco0u HABYaAHHA

1. OnopHuMit KOHCIIEKT JEKIii 3 TUCIUILIIHU B €JIEKTPOHHOMY BapiaHTI.

2. MeTtou4Hi BKa3iBKU Ta 3aBJaHHS JJO BUKOHAHHS 1HAMBITyaJbHHUX Ta Ja0OpaTOPHHUX POOIT
3 TUCLHUIUTIHU B €JIEKTPOHHOMY BapiaHTI.

3. Jlaboparopii 3 yuO0BUM 00JIaTHAHHSIM.

4. HaB4anbHi MOCIOHUKH JUIS 1HAWBITyadbHOT pOOOTH CTYIEHTIB 3 Kypcy (i3uKu.

5. JIekuiitHi 1eMOHCTpAIii.
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