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BCTYII

Anomauisn

Ilpoepama niocomosexu 6axanaspis cnenianbHocTi "131. Ilpuxknaona mexawnika" nepeddbauae
MICHY 83A€MO0TI0 CIMYOeHMi8 Ma GUNYCKHUKIB 13 3HAHHAM MINC2AY3€80i CNPAMOBAHICMI (MAWUHO-
0y0y8anHs, 000POHHO-NPOMUCTOBUL KOMNIEKC, HANUBHO-EHEePeeMUYHULL KOMNIeKC, 0yOieHuym-
80, A2PONPOMUCTIOBULL KOMNIEKC mMa I[Hule), OCKINbKU 3HAYHA YACTUHA BUPOOHUYUX NIONPUEMCME
3aUMAOMbCsl  NPOEKMYBAHHAM MA GUSOMOBIEHHAM PI3HO20 MUNY 36apHux KoHcmpykyiu. Tomy
ompumanns 6azosanux 3nanv 3 oucyuniinu "@isuxa 11", axa eusuae ocHo6Hi noHAMM Ma 3AKOHU
npUpoOU, RPUHYUNYU POOOMU MEXAHIYHUX CUCTNEM Ma 0COONUBOCMI BUMIPIOBANbHUX NPULAJI8, Memo-
OU BUMIPIOBAHHSL (DIBUUHUX BETUHUH € 8BA2OMOIO CKIAO0B0I0 V NIO20MO8YI (haxieyis.

Jucyunnina "@izuka I1" € nesio ’emHo0 yacmunoro Gopmyeants 3a2aibHUX KOMNEHMHOCMel y
Gopmi 3HaHHA Ma pO3YMIHHA npedMemHoi 0biacmi ma po3ymMiHHA Npogecitinoi JisnbHocmi, 30am-
HOCMI 3aCMOoco8y8amu 3HAHHA Y NPAKMUYHUX CUMYAYIAX, 84UMUCA | 080100i86aMU CYYACHUMU 3HAH-
Hamu. Jucyuniina pospaxosana Ha cmyOeHmis, AKi ompumanu 0A308i 3HAHHA 3 3G2ANbHO20 KYPCY
Qizuxu, ximii ma euwjoi mamemamuxu.

Knwuoei cnosa: gisuxa, Qizuuna seruyuna, Mexanixa, MOIeKVIApHA QizuKa, erexmpocmamu-

Kd.

Abstract

The program of training a bachelor on specialty " 131. Applied mechanics " involves the close
interaction of students and graduates with knowledge of interdisciplinary orientation (mechanical
engineering, defense-industrial complex, fuel-energy complex, construction, agro-industrial complex,
etc.), since a significant part of manufacturing enterprises are engaged in the design and manufac-
ture of various types of welded structures. Therefore, obtaining basic knowledge in the discipline of
"Physics 11", which studies the basic concepts and laws of nature, principles of mechanical systems
and features of measuring devices, methods of measuring physical quantities is a significant compo-
nent in the training of specialists.

The discipline of "Physics 11" 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, chemistry
and higher mathematics.

Key words: physics, physical quantity, mechanics, molecular physics, electrostatics.



OKS.II ®izuka 11

["ay3p 3HaHB, CHEIATBHICTD (OCBITHS

XapakTepucTUKa HaBYaJlb-
HOI JUCILUAIUIIHA

HaliMmeHnyBaHHS OKa3HUKIB L. i
Y nporpama), OCBITHIH piBEeHb JlenHa Gop- 3aoqna do
pMa HaBuYaH-
Ma HaBYaHHS
Hs
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InuBinyanbHi 3aB1aHHS

Bua KOHTPOJII0: €K3aMEH

DopMa KOHTPOJIIO:
€K3aMEeH




2. MeTa BUBYEHHS HABYAJILHOI JUCIUILIIHA

Po6oua mporpama HapuanpHOi muctuiiind "®izuka 1" ckmamena BIAMOBITHO JO OCBITHBO-
npodeciiHOi MporpaMu MiATOTOBKM 3700yBadiB BUIIOI OCBITH CTYIICHs OakajaBpa 3a CIeliaibHiC-
10 131 — "lpuknanna mexanika". s 3a3nauenoi Ol quctumirina Mae cTaTyc HOPMAaTUBHOI.

Mertoto BUBUEHHS HaBuayibHOI qucuuiutiny "®izuka 11" € popMyBaHHS y CTYACHTIB BIAOBITHO
710 OCBITHBO-TIPOQECIHOT MPOrpaMu TAKUX KOMIIETEHTHOCTEH:

- 3K1. 3patHicTh A0 aOCTPAKTHOTO MUCJICHHS, aHATI3Y Ta CHHTE3Y;

- 3K7. 31aTHICTh BUMTHUCS 1 OBOJIOAIBATH Cy9aCHUMH 3HAHHSIMH;

- OK1. 3naTHicTh aHaNi3y MaTepiaiB, KOHCTPYKIIiH Ta MpOIeciB HA OCHOBI 3aKOHIB, TEOPiil Ta

METO/IB MaTEMaTUKH, IPUPOAHUYHMX HAYK 1 IPUKIATHOI MEXaHIKH.

3. IlepenymoBH Aj151 BUBYEHHSI JUCHUIIIHA

[TepemymoBamu JUTsi BABUCHHS JUCIUILTIHU € paHillle BUBUEHA AUCHUILIIHA "Buia MmareMatu-
ka" — nmudepeHiianbHe Ta IHTerpaJIbHe OOYHMCIICHHS, PSIA; OCHOBHI MOHSTTS Ta 3aKOHU 3 IMIKIIHHOTO

Kypcy (i3UKH; IesKi MOHATTS Ta 3aKOHU 3 Kypcy “Ximis™.

4. OuikyBaHi pe3yJabTaTH HABYAHHS

BuBueHHs HaBYAJIbHOT TUCIMILIIHY Tependoavae GopMyBaHHS Ta PO3BUTOK y CTYIEHTIB TaKHX
NPOrpaMHUX pe3y/bTATiB HABYAHHS:

- PH2 BukopucTtoByBaT 3HaHHS TCOPETHYHUX OCHOB MEXAHIKU PIJIMH 1 ra3iB, TEIJIOTEXHIKH
Ta €JEKTPOTEXHIKH JJII BUPIMICHHS PO eCiifHNX 3aBIaHb;

- PHO 3Hatu Ta po3yMiTH CyMiXKHI Traiy3i (MeXaHiKy piMH 1 Ta3iB, TEIIOTEXHIKY, €JIEKTPO-
TEXHIKY, €JIEKTPOHIKY TOIIO) 1 BMITH BUSBIATH MDKIUCIUIUTIHAPHI 3B’ S3KH MPUKIATHOI MEXaHIKH

Ha piBHI, HEOOX1THOMY Il BUKOHAHHS 1HIITMX BUMOT OCBITHBO1 TPOTPaMH.



5. Ilporpama HaB4YaJIbHOI AU CHUIIIHA

Moayas 1.

3micToBuii Moayab 1. Teopis BimHOCHOCTI. TeroBe BUpoMiHOBaHHsA. KBaHTOBI ONTHYHI sIBHIIIA.

Tema 1.

Tema 2.

Tema 3.

OnTrka pyxomux cucteM. Teopist BimHOCHOCTI EfHINTEHA.

MAacH Ta CHepril.
Jliteparypa: [1] Po3zin 2. §2.6; Po3min 9 §9.1-9.8. [4] §99; 100.

TerutoBe BUITPOMiHIOBAHHSI.

TerutoBe BUMPOMIHIOBAHHS CEepeJT IHIIUX THITIB BUIIPOMiHIOBaHHS. PiBHOBa)kKHE BUTIPOMiHIOBaHHS. Bumnpowmi-
HIOBJIbHA Ta TOTJIMHANBHA 3MATHICTh. AOCOIOTHO YopHe Timo. BuBeaenns 3akony Kipxroda. 3akon Cre-
(ana-bonbeiMana. 3akoH 3mimeHHss Buna. Po3moain eHeprii y criektpi abcomoTHo 9opHOTO Tijla. KBanToBa
rinoresa ta popmyna [lnanka.

Jliteparypa: [2] Po3min 11 §11.1-11.4. [4] §106, 107.

®oroenexrprunnii edext. Tuck csiria. Edpexr Komnrona.

®dotoenexkTpruyHui epeKT Ta 3acobu Horo crocrepexeHHs. OcHOBHI 3akoHU (oroedexty. PiBHsHHS Eiinin-
teitna. PoroenemenT. PoToMHONKHMKH Ta IXHE 3acTocyBaHHsA. Poronu. Maca ta immyinse dorona. locnian
JleGeneBa mon0 iCHYBaHHSI THUCKY CBiTJIa. EJeKTpoMarHiTHe Ta KOpITyCKyJIspHE HOSICHEHHS THUCKY CBITIa.
Edexr KomnTona Ta #ioro teopis.

Jliteparypa: [2] Po3min 9 §9.1-9.5; Pozmin 10 §10.2. [4] §108, 111, 109, 110.

3micToBuii Mmoayab 2. ®izuka aToMiB Ta Mosiekyi1. Di3uka aTOMHOTO sIpa Ta eIEMEHTApPHUX YACTHHOK.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Enextponna o6o0HKa aTomy Ta Teopis bopa.

Crucnuii Hapuc pO3BUTKY YSABICHHS PO CTPYKTYpy aTtomiB. Jlociin Pesepdopaa o po3citoBaHHIO MBUIKAX
3apsHKEHUX 9aCTHHOK. SlnepHa Monens atomy. HecripoMokHICTh KiTacu4HOT Teopii atomy. [loctynatu bopa.
JlMcKpeTHICT, €HepreTHYHUX piBHIB atomiB. IToxomkeHHs niHIYaTHX CHIEKTPiB. ATOM BOJIHIO Ta HOTo
cnektp B Teopii bopa. 3arpynHenns reopii bopa.

Jliteparypa: [2] Po3min 13 § 13.1-13.6. [5] Po3min 1.

EnemMeHTH KBaHTOBOT MEXaHIKH.

l'imote3a ne-Bpoiinsa. ChiBBigHONICHHS HEBU3HAYCHOCTEH. XBIUIIbOBA (DYHKIIis Ta T CTATUCTHYHUIA 3MicT. Pi-
BHsHHA [lIpeaunrepa Ta fioro 3acTocyBaHHs 70 "eNEKTPOHY B AMMKY". KBaHTOBI unca.

Jliteparypa: [2] Po3min 12 § 12.1-12.5. [5] Po3nain 2.

[Tepiomuuna cucTemMa eeMeHTIB Ta CIIEKTpH. B3aeMo1is aTOMIB Ta MOJIEKYI.

punmun [Tayni. Po3mozin enexrponiB y atomi. [lepionndaHa cucteMa enemMenTiB MeHneneeBa. PeHTreHIBCh-
ki mpomeni. CyIinbHi# Ta XapaKTepUCTHIHUHN CIIeKTpH. 3akoH Mo3Jti.

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

CkJiiazr aToMHOTO sifipa. 'aMMa-1poMeHi Ta HEeHTPOHH.
[30oTomu. CkiaoBi 4acTHHU aTOMHOTO siipa. OCHOBHI XapaKTepUCTHKH HYKIIOHIB. B3aemonepeTBopeHHs Hy-

kioHiB. Heiitpuno. [ToxomkeHHs: Ol-mpoMeHiB. B3aemosis HykIoHIB. YsBIEHHS Npo saepHi criu. Pamioak-
THBHE BUIIPOMIiHIOBaHHs. 3aKOH PalioaKTUBHOTO PO3Maay. 3aKOHH 3MIIIEHHS MPU po3maii. 3aKOHOMipHOCTI

Ol-po3nany.
Jliteparypa: [1] Posxin 15 § 15.1-15.10. [4] §126, 128, 130, 131, 129, 133, 134.

SAnepHni peakmii. EnemenTapHi 4acTHHKH.

OcHoBHI THIH saepHuX peakiiii. [lItyana pagioaktuBHicTh. Po6oTa mompyxokst Kiopi. PamioaktrBHi i30TOTIH
Ta iX 3acTocyBaHHS y MUpHHX Hisix. Peakuii po3ninenns. Jlanimorosa peaxuis. KoedinieHT po3aMHOKEHHS.
Kpurnuni po3mipu. OCHOBHI BiIOMOCTI PO SJepHY eHepreTuky. Peakuisi cunredy. [Ipobmema xepoBaHHX
TEPMOSIZIEPHUX PEaKIii.

Jliteparypa: [1] Po3min 15 §15.14-15.19; 16.2; 16.3; 16.4; 16.5. [4] §132, 135.



TeMaTHYHHI IIaH HABYAJILHOI AUCIHILIIHA

Ha3Bu 3MicTOBUX MOAYIIIB 1 TEM

KinekicTs roanu

neHHa hopma

3aouyHa hopma

Yy TOMY YHCITi Y TOMY YHCTIi
° n | o o a1 | o
1) ) .
S | 2 5] g gl E| 5
Moayas 1
3micToBuii Moay.b 1. Teopis BinHOocHOCTI. TenaoBe BUPOMiHIOBaHHS.
KBanToBi1 onTH4HI sIBUIIIA.
EeuzMa 1. vOnTm(a pyxomux cucteM. Teopis BITHOCHOCTIL 151212121 -191l15/1 1 1 -1
HHIITEeHHA.
Tewma 2. TertoBe BUIPOMiHIOBAHHSI. 151212121 -19]15]| - - - - 115
EeMa 3. ®oroenekrpuunuii eexr. Tuck cpitia. Edekr 1512121021 -19ol15l111111-1I12
OMIITOHA.
Pa3om 3a 3micToBUM MoayJsem 1 45/ 6 | 6 | 6| -|27|145|1 2 |2 |2 ]| -39
3micToBuii Moayb 2. Di3uka aToMiB Ta MoJieKyl. Di3uka aTOMHOTO Spa
Ta CJICMCHTAaPHUX YaCTHHOK.
Tewma 4. Enextponna o6os0HKa aToMy Ta Teopist bopa. 16212121 -191]14]| 1 - 1 - 112
Tema 5. EnemenTH KBaHTOBOT MEXaHIKH. 16212121 -19]14| 1 1 - - 112
EeMa 6. Heplonqua CcHUCTEMa EJIEMEHTIB Ta CIIEKTPH. 16 212121 -110l15] - 1 ) - 114
3a€MO/Iisl aTOMIB Ta MOJICKYJI.
Tema 7. Cknag atomHOTO sigpa. [[aMmma-ipoMeHi Ta HeUT- | 15 212121 -110l15] - ) 1 - 114
POHH.
Tema 8. Snepni peakiii. EnemeHTapHi 4acTHHKH. 121 1 1 11-110117| - - - - |17
Pa3om 3a 3micToBUM MoayJsieM 2 7519199 | -(48{75]2 2|2 -169
Ycboro ronun 120015 15|15 - |75(120/ 4 | 4 | 4 | - |108




Temu NPaAKTUYIHUX 3aHATH

KinekicTs roguu

Hasga temu
Jlenna ¢o- | 3aouna

pma dopma

Mopnyas 1

3micTroBuii MmoayJsb 1. Teopis BimHOCHOCTI. TerioBe BUIPOMIHIOBAHHS.
KBaHTOBI ONTHYHI SBHUIIIA.

Teopist BITHOCHOCT!. 2

3aKOHU TEIJIOBOTO BUIIPOMIHIOBAHHSI. 2 2

dotoepext. XapakTepucTuku (HoToOHA K YaCTUHKU. THUCK CBi-
tina. Epexr Komnrona.

Bceboro 3a 3micToBuii moayJn 1 6 2

3micToBuii Moayb 2. Di3uka aToMiB Ta MoJieKyl. Di3uka aTOMHOTO Spa
Ta eJIEMEHTAapPHUX YaCTHHOK.

Atowm bopa. o)
PeHTreHiBchKi MpoMeHi. )
OcHoBUM KBaHTOBOI MexaHikH. BekropHa Mozens atomy. Ilepi- ) )

OJIMYHA CHUCTEMA E€JIEMEHTIB.

PagioakTuBHE BUIIPOMIHIOBAHHS. )
SAnepHi peakii. EnemenTapHi 4acTUHKH. 1
Bceboro 3a 3microBuii MoayJib 2 9 2

Pa3zom 15 4




10

Temu 1a00paTopHHUX 3aHATH

JlabopaTopHi poOOTH BUKOHYIOTHCS CTYAEHTAMH 3TIIHO 1HIWBIIYaJIbHOTO rpadik 00’ emi
y y y Yy )

110 BiJNOBiJJa€ TEMAaTUYHOMY IIJIaHy AMCLMIUIIHY, Y PO3paxXyHKY MO 2 TOJUHU Ha POOOTY Ui IEHHOT

(dbopMu HaBYAHHSI.

Ne
. HasBa Temu
Moayas 1
A-1 BusnauenHns cranoi Pigdepra i3 crocTepexxeHHsI CIIeKTpiB aTOMHOT0 BoAHIO (cepii banpmepa).
A-2 Busnauenns cranoi Ilmanka MeTo10M 3aTPUMYIOUOTO MTOTEHITIATY.
A-3 Busnauenns cranoi Credana-bonbinmMana.
A-4 ExcnepumenranbHa niepeBipka 3akoHy Credana-bomsimana.
A-5 BuBueHHS 30BHIIIHBOTO (OTOCPEKTY.
A-6 BuBdueHHs koedilieHTa MOTJIMHAHHS Y-IIPOMEHIB PEYOBHHOIO.
A-7 Bu3HayeHHS aKTHBHOCTI, IEPiOly HAMIBPO3Maay Ta CTANOI1 po3nany palioaKTUBHOI PCUOBHHHU.
A-8 BuBuenns audpakuii cBiTiia 3a JOMOMOT'OI0 ra30BOr0 Jia3epa.
0-1 BuBUcHHS 3aJ1€)KHOCTI MOKa3HUKA 3JIOMJICHHS P1IMHH BiJl TEMIICPATYPH.
0-2 JlociimKeHHs CIeKTPiB MOTJIMHAHHS PiJMH 32 JOIIOMOT0I0 (JOTOMETpA.
0-3 BuznadeHHs pafiyca KpUBHHH JIH3M 3a JOMIOMOTOIO Kiners HeroToHa.
0-4 Bu3HaueHHs JOBXKHWHHU CBITJIIOBOT XBHJIi 38 JOTIOMOTOIO TU(MPAKIIHHOT PEITTKH.
0-5 JlociKeHHS 3aIeKHOCTI TOKa3HUKA 3aJIOMJICHHS TOBITPS BiJl 3MiHH THCKY iHTepdepomerpom NUTP-1.
0-6 Bu3HaueHHsT KOHIIEHTpAIlii PO3YMHIB 1 MOKa3HWKA 3AJIOMJICHHST PO3UYMHEHOI PEYOBHUHU 32 JOIIOMOTOIO iHTEp-
dbepomerpa.
0-7 OTpuMaHHA 1 TOCIIIKEHHS MTOJIIPU30BAaHOTO CBITIIa Ta BU3HAYCHHS KOHIICHTPALlll pO3YHHY CaXapHMETPOM.
0-8 JlocniKeHHS CIIeKTPiB MPOITyCKaHHS CBITIO(IIBTPIB 32 JOTIOMOT0I0 YHIBEpCATLHOTO MOHOXpoMaTopa Y M-
2.

0-9 BuznaueHHS! KOHCTAHTH (OTONPYKHOCTI.

10




Camocriiina po6oTa

11

CamocriitHa po6oTa nependayae miAroToBKY 10 JEKIIHHUX Ta MPAKTUYHUX 3aHATh; CAMOCTIHHE
MOTIMONICHHS 3HAHHS 33 TEMaMU TUCIUILIIHU; MATOTOBKY, OOPMIICHHS Ta pO3paxyHOK J1aboparop-
HUX pOOIT; BUKOHAHHS PO3PAaXyHKOBUX POOIT; MIArOTOBKY A0 JABOX MOTOYHHUX MOIYJIBHHUX KOHTPO-

JIB; MATOTOBKY JI0 €K3aMEHY.

3aBaaHHs 1JI CAMOCTIHHOI po0oTH

No Bun pobotu KinbkicTs
3/ TOIUH
Jlenna 3aouna do-
dhopma pMma
Monayas 1
3micTroBuii MmoayJb 1. Teopis BimHOCHOCTI. TeroBe BUIPOMIHIOBAHHS.
KBaHTOBI ONTHYHI SBHUIIIA.
1 [TigroToBKa 10 JIEKIiid 5 8
2 | IligroTroBka 10 1abopaTopHUX poOIT 4 8
3 [TinroroBKa A0 MPaKTUYHUX POOIT 4 8
4 | Bukonanus P3 14 15
Bceboro 3a 3micToBuii moayab 1 27 39
3micToBuii Moayb 2. Di3uka aToMiB Ta MoJieKyJl. Di3uka aTOMHOTO Spa
Ta eJIEMEHTapPHUX YaCTUHOK.
1 ITinroTroBKa MO JEKIIA 8 14
2 | IliaroroBka /10 1a00paTOPHUX POOIT 6 10
3 | IlizroroBka 10 MPaKTUIHHUX POOIT 6 10
4 | Bukonanus P3 16 15
5 [TinroroBka 10 eK3aMeHy 12 20
Bceboro 3a 3micToBuil MmoayJnb 2 48 69
Pazom 75 108
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Po3paxyHnkoBi 3aBaaHHs
Po3paxyHKoBi 3aBIaHHS BUKOHYIOTHCSI CTYJICHTAMH 3T1AHO 1HIWBIIYyaJIbHOTO BapilaHTy, KU

BIJITIOBiJa€ TIOPSIIKOBOMY HOMEPY 31 CIIMCKY B JKypHai, B 00’eMi 5 3a71a4 3 BiIOBITHUX TE€M 3aHAT-

TS
Ne Hasga Kinp-
3/m KiCTh

OamiB
Moayas 1
3micToBuii MmoayJib 1. Teopis BigHOCHOCTI. TeraoBe BUTTPOMIHIOBAHHS.
KBaHTOBI1 OIITHYHI ABUIIIA.

1 | Teopist BIAHOCHOCTI. 5
2 | 3aKOHHU TEIJIOBOTO BUIIPOMIHIOBAHHS. 5
3 doroedexT. XapakrepucTuku poToHa sik yacTUHKH. Tuck cBiTia. Epext Komr- 5

TOHA.

3micToBuii MoayJb 2. dizuka aToMiB Ta MosieKyJl. Di3uKa aTOMHOTO Apa
Ta €JIEMEHTAapPHUX YaCTUHOK.

4 | Atom bopa. PeHTreHiBChKi MpoMeHi. 5
5 OcHOBU KBaHTOBOI MexaHikH. BekropHa Mozenb aromy. [lepiognyna cucrema 5

€JIEMEHTIB.
6 | ®i3uka smpa. 5

Bceworo 3a moayas 1 30

6. 3aco0m niarHOCTHKH pe3yJIbTAaTiB HABYAHHA TAa METOIH IX ICMOHCTPYBAHHA

VY mpotieci OCBOEHHS TUCIHILIIHY 3100yBay Mae:

— BUKOHATH I'SITh OKPEMHUX 3aBJIaHb Ha JJAOOpaTOPHOMY OOJIQJHAHHI 3TiIHO 1HIUBIAYaJIbHOTO
rpadiky BUKOHaHHS TaOOpaTOPHUX POOIT; 0HOPMUTH MarepoOBUil aHAIITUUHUH 3BIT y BiAMOBITHOCTI
710 IIUX 3aBJlaHb Ta MPEJCTaBUTH HA PO3IJISL] BUKJIAgaudy, SKUH OL[IHIOE BUKOHAHHS KOXHO1 poOOTH Ta
Ha OCHOB1 YCHHX BIJIITOB1/IeH BU3HA4Ya€ PiBEHb PO3YMIHHSI BUKOHAHOI pOOOTH, TOOTO i 3aXUCT;

— BUKOHATH 6 pO3paxyHKOBHUX 3aBJIaHb 3TiAHO CBOTO BapiaHTy; O()OPMHUTH TMANEPOBHHA poO3pa-
XYHOK 3a/1a4 Ta [IPEJCTABUTHU HA PO3IJIsA] BUKJIAady, sIKUM OLIHIOE BUKOHAHHS KOYKHOI pOOOTH Ta Ha
OCHOBI YCHHX Bi/IITOBiIell BU3HAUAE PIBEHb PO3YMiHHS BUKOHAHOI pOOOTH, TOOTO 11 3aXHUCT;

— CKJIACTH €K3aMEH y BUIJISAJI MMCHhMOBOTO MiJICYMKOBOT'O MOAYJIBHOTO KOHTPOJIBHOTO 3aX0/y,
KU BKJIIOYA€E B ceOe TeCTOBI 3aBJaHHS 3 TECOPETUYHHMX 3HAHb TA BUPIIMICHHS TPhOX MPAKTUYHHX 3a-
J1a4; Ha TMATOTOBKY HaAaeThCsl 80 XBHIIUH.
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7. @opMH MOTOYHOIO TA MiJICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHSI CTyIeHTa OIiHIOITHCA 32 100-0aIbHOI0 CUCTEMOIO Y HIBEPCUTETY.

[TincymKkoBa OIliHKa HaBYAJBHOTO KYpCy BKJIIOUae B ce0€ OI[IHKM 3 MOTOYHOTO KOHTPOJIIO 1
OIIIHKH 3aKJIFOYHOTO €K3aMEHY. ¥ KOKHOT'O KOMIIOHEHTA CBOSI YacTKa B 3araJibHii CHCTEMI OIIHOK. Y
MPOMDKHUX OIIHKaX CTyAEHT Moxe HaOpaTtu 60 6aniB. [InToMa Bara 3akiIlOYHOTO ICIUTY B 3arajibHii
cucreMi omiHok — 40 6aniB. [IpaBo 37aBaTh 3aKIIOUHUH ICTIUT JAETHCS CTYACHTY, SIKiM 3 ypaxyBaH-
HSM MaKCHUMAaJIbHUX 0alliB MPOMDKHHX OIiHOK HaOupae He MeHIie 40 OauiB. [lincymKoBa oIiHka Ha-
BYAJILHOT'O KypPCY € CYMOIO TPOMDKHHUX OIIIHOK 1 OI[IHKM €K3aMEHY .

[ToTounmii KOHTpOJIb TIepeadayvae OIIHIOBAHHS TEOPETHYHOI MIATOTOBKH 37400yBadiB BHIIOT
OCBITH 13 3a3HAaY€HOT TeMHU Ta HAOYTHUX MPAKTUYHUX HABUYOK IIiJ Yac BUKOHAHHS 3aBAaHb JaOOpaTo-
PHUX POOIT.

3apaxyBaHHS KPEAWTIB HABYAIBHOTO KYPCY MOJKJIMBO TIIBKH TICJS JOCSITHEHHS PE3y/bTaTiB,
3arutanoBanux PITH/I, mo BupaxaeTbcs B OHINA 3 TOBUTUBHUX OLIHOK, NMEepea0adyeHuX YUHHUM 3a-
KOHO/IaBCTBOM.

®opMH KOHTPOJIIO pe3yJIbTaTiB HABYAJIBHOI NiSlJILHOCTI CTY/JAEHTIB Ta IX OLliHIOBAHHS
Kpurepii oniHIOBaHHSA BUKOHAHHS J1A00PaTOPHUX POOIT

3100yBa4y Mae BUKOHATH I1’SITh JIAOOPATOPHUX POOIT 3rigHO iHAMBIAyansHOTO rpadiky. KoxHa
nabopatopHa pooota (JI/p) omiHOETECS MakCUMyM y 6 OaiiB. 3arajoM 3a jabopaTopHi poOOTH MOX-
Ha oTpuMatu MakcumyM 30 Gais.

J/p KpuTepii oniHoBaHHA

PoboTa BrKOHaHa y BCTAaHOBJCHHU TepMiH. BUKOHaHA caMOCTIHHO, 4iTKO COpPMyIbOBaHI i,
3aBHaHHS Ta TIMOTe3a MOCHIHKEHb. 3aCTOCOBYBAIHCS KOPEKTHI METOAM OOpOOKH OTpHMaHUX
pe3ynbTaTiB. Y BUCHOBKax NMpOBEICHA KOPEKTHA iHTeprpeTalis pe3ynsTariB. Hamani moBHi ycHi
BIJIMTOBI/II HA 3aMMMTaHHA (3T1HO METOAMYHUX BKa31BOK) CTOCOBHO TCOPETHYHUX OCHOB POOOTH.

PoGota BUKOHaHA y BCTaHOBJICHHH TepMiH. BuKoHaHa caMOCTiHHO, YiTKO COPMYIILOBaHI LI,
3aBJaHHA. 3aCTOCOBYBAJIHCS KOPEKTHI METOIU OOPOOKH OTPUMAHUX PE3YJIbTaTiB. Y BHUCHOBKaX
MIPOBEICHA KOPEKTHA IHTEpIIpeTallis pe3yiapTaTiB. Hamani MoBHI yCHI BIANOBIMI Ha 3amUTaHHS
(3riTHO METOIMYHHUX BKA3iBOK) CTOCOBHO TEOPETUYHUX OCHOB POOOTH.

Po6ora BuKOHaHA y BCTAHOBJICHHM TepMiH. BUKOHaHa CaMOCTIHHO. 3aCTOCOBYBAJIUCS KOPEKTHI
METOAM OOpPOOKM OTPHMAaHHMX PE3yJbTaTiB. Y BHCHOBKAaX IPOBEACHA KOPEKTHA IHTEPIIPETAIIisd
pe3ynbratiB. HagaHi HEMmOBHI yCHI BiJINOBIJI HAa 3aNTUTaHHSA (3TiJHO METOJAWYHHUX BKa3iBOK) CTO-
COBHO TEOPETUYHUX OCHOB pOOOTH.

PoGota BukoHaHa y BcTaHOBJICHUN TepMiH. CTYJCHT BUKOHYE JIA0OpaTOpHY poOOTY 3TiTHO 3
3 THCTPYKILI€IO; B IIIOMY IPaBUIBHO CKJIAJIAE 3BIT Ta POOUTH BUCHOBKHU. CTYACHT BiJIMOBIISIETHCS
HaJaBaTH BIIOBII HA YCHI 3alTUTaHHS.

PoGota BrKoHaHa 3 TOPYIICHHSM BCTAaHOBJICHUX TepMiHiB. CTYJICHT BUKOHYE J1a00paTOpHY po-
00Ty 3TriAHO 3 IHCTPYKITI€IO; CKIIAIEHUH 3BIT MICTHTh HETOYHOCTI Y BUCHOBKAaX Ta MOMIUIKH. Ha-
JTaH1 HETIOBHI YCHI BIATIOBi/i HA 3alMMTaHHA (3T1HO METOAMYHUX BKa3iBOK) CTOCOBHO TCOPETHY-
HUX OCHOB POOOTH.

Po6ota BuKOoHaHA 3 IOPYIICHHSM BCTAHOBJICHUX TepMiHiB. CTYICHT BUKOHYE J1a00paTOpHY ITifT
1 KEpIBHUIITBOM BUKJIaJa4a; CKJIAIEHUHN 3BIT MICTHTh HETOYHOCT] Y BUCHOBKaX Ta MOMIIIKH. CTy-
JICHT BiJIMOBJIIETHCS] HAJTABATH BiJMOBI/II HA YCHI 3aITUTAHHS.

0 PobGota He BUKOHYBamacs

Maxcumanvha oyinka cmyoenma 3a 0anuti komnonenm npozpamu 30 6anie (5 pobim no 6 bauis).
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Kpurepii oniHioBaHHSI BUKOHAHHSA PO3PAaXyHKOBHMX 3aBJAaHb (1eHHa ¢opma)

14

3n00yBau geHHOI (OpMH HaBYaHHS Ma€ BUKOHATH IIICTh PO3PaXyHKOBUX 3aBJlIaHb, 1[0 HAPAX0-
BYIOTh B €001 5 3amay, 3riHo iHAMBIqyanpHOrO Tpadiky. KoxkHa po3paxynkose 3aBnanus (P/3) ori-
HIOETHCSI MAKCUMYM Y 5 OaltiB. 3arajiom 3a po3paxyHKOBI 3aBJaHHS MOXXHA OTpUMATH Makcumym 30

OauiB.
P/3 KpuTepii oniHIOBaHHA
Ta BUKOHAHA y BCTaHOBJIECHUI TepMiH. CTYyIEHT CaMOCTIMHO BAU3HAYaE THII 3a7a4il 1 pario-

PoboTa BUKOHAHA y BCTAHOBIIE epmid. CTyIeHT caMOCTiiHO BH3HAYAE 3a1adi i parmio
HAJIbH B’A3ye ii. K B’s13yBaTH KOMOIHOBAHI 3a1a4i. 3BIT BIAIIOBIa€ BCTAHOBICHUM

5 aJbHO po3B’s3ye ii. Moxke po3B’si3yBaTH KOMOIHOBaHI 3a7adi. 3BIT BiIOBIIa€ BCTAHOBIIE
BHAMOTaM.

4 Pobota BukoHaHa y BcTaHOBIIeHHI TepMiH. CTYJCHT pallioHaIBHO po3B’s3ye 3a1adi. Moxke
po3B’s13yBaTH KOMOIHOBaHI 3a1a4i. 3BiT BiJ[IIOBi/Ia€ BCTAHOBJICHUM BUMOTaM.
Po6oTa BuKOHAHA 3 MOPYIICHHSIM BCTAHOBIIEHUX TepMiHiB. CTyI€HT HaBOAUTH NOTPiOHI pop-

3 MyiH. Po3B’s13y€e 3a1aqy KOPUCTYIOUUCH anropuTMoM. CKIIaACHHIA 3BIT MICTUTh HETOYHOCTI Y
BHCHOBKaX Ta TIOMUJIKH

) Pobora BKOHaHA 3 HOPYIICHHSIM BCTAaHOBJICHUX TepMiHiB. CTyIEHT HABOAMTH IOTPiIOHI (op-
Mynu. Po3B’s3ye 3a7aqy 3 MOMIITKAMH.

1 CTyIeHT CKiIaJla€ CKOPOYCHY YMOBY 3aja4i, pOOMTh O0UHCIICHHS JIHIIIE 332 TOTOBOKO (hOopMy-
JI010.

0 CryneHT He po3B’si3ye 3ajadi.

Maxcumanvua oyinka cmyoenma 3a danuti komnowenm npoepamu 30 d6anie (6 pobim no 5 6a-
ais).

KpuTepii oniHIOBaHHSI BUKOHAHHSI KOHTPOJIbHHUX 3aBJaHb (3204Ha ¢opma)

CTyleHTH 3a04HOTO BiUIUICHHS BUKOHYIOTH JIBI KOHTpoJbHI podotu (K/p) 3rimHo iHauBimgya-

JILHOTO BaplaHTy, SIKAI BIAMOBIIAE MTOPAIKOBOMY HOMEDY 31 CIUCKY Y KypHAIl, B 00’ eMi 3a7a4 3
plaHty, p y py y Y *KypHaii, B 00’emi 12

BI/IMOBITHMX TEM 3aHATTS Ha OJIHY KOHTPOJbHY pOOOTY.

K/p KpuTepii oniHOBaHHA

Pobota BukoHaHa y BcTaHOBIeHHH TepMiH. CTYIEHT caMOCTiHHO BH3HAYa€e THII 3a/1a4i 1 pariio-

24 HaJLHO PO3B’s3ye ii. Moyke po3B’si3yBaTH KOMOIHOBaHI 3a7a4i. 3BIT BiMIOBiAa€ BCTAHOBICHUM
BUMOTaM.

20 PoGora BuKoHaHa y BcTaHOBICHMM TepMiH. CTYICHT pallioHaIbHO pO3B’A3ye 3amaui. Moxke
po3B’s13yBaTH KOMOIHOBaHI 3a1a4i. 3BiT BiJ[IIOBi/Ia€ BCTAHOBJICHUM BUMOTaM.
Po6oTa BuKOHAHA 3 MOPYIICHHSIM BCTAHOBIIEHUX TepMiHiB. CTyI€HT HaBOAUTH MOTPiOHI pop-

16 Mmynu. Po3B’s3ye 3aqauy KOpUCTYIOUUCH anroputMoM. CKIIaieHrH 3BiT MiCTHTh HETOYHOCTI y
BHCHOBKaX Ta TIOMUJIKH

? Pobora BHKOHaHA 3 HOPYIICHHSIM BCTAaHOBJICHUX TepMiHiB. CTyIEHT HABOAMTH IOTPiIOHI (op-
Mynu. Po3B’s3ye 3a7ady 3 MOMIUTKaMH.

4 CTyIeHT CKiIaJla€ CKOPOYCHY YMOBY 3aja4i, pOOMTh O0UMCICHHS JIHIIIE 338 TOTOBOKO (hOopMy-
JI010.

0 CryneHT He po3B’si3ye 3ajadi.

Maxcumanvua oyinka cmyoenma 3a 0anuti Komnowenm npoepamu 48 banie (2 pobomu no 24
oanu).
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KpuTepii oniHIOBaHHSI eK3aMeHY.

3n00yBay Ma€ BIAMOBICTH Ha I’ATh TECTOBUX 3aBAaHb 3 TEOPETUYHUX 3HAHb 3 UYITKUM MOSIC-
HEHHSIM Ta BUPIIIUTH TP NpakTU4HI 3a1a4i. KoxxHa BiAMOBiAb HA TECTOBI 3aBAaHHS OIIIHIOETHCS Ma-
KcUMyM y 2 6amiB, BUPIIICHHS KOKHOT MpakTU4HOI 3a1adi — y 10 6amniB. 3arainom 3a ek3aMeH MOXKHA
orpuMatu Makcumym 40 Gaiis.

BignoBiagp Ha

. Kpurepii oniHIOBaHHSI HA eK3aMeHi
TEeCTOBI MIUTAHHA

2 BinmoBiap HajaHa mpaBUiIbHA 3 YiTKUM TOSCHEHHSM.
1 BinmoBiap nmpaBuiibHa, ane 0e3 MOSICHEHHS.
0 BinmoBiap He HamaHa B3araji abo HelpaBUIIbHA.

Maxcumanvua oyinka cmyoenma 3a 8i0noeiov na ycui numanns 10 d6anie (5 numanv no
2 banu).

Pimenns npaxk- . .
THYHOI 3a1a4i KpnTepu OIIHIOBAHHSA HAa €K3aMCHI1

PimenHst mpezncraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAalllOHKOM Ta TOSICHEHHSIMH,
10 MIPaBUILHO BUKOHAHO TIEPEBEACHHS OMUHUIT po3MipHOCTI B Cl, BiAMOBiNb MpaBUIIbHA,
MPaBUIBHO BUKOHAHO JOBEACHHS PO3MIPHOCTI (hi3UYHOI BEJTHYHHU.

PimenHst mpezncraBieHe MOBHE, KOPEKTHE, 3 YITKUMH MAalllOHKOM Ta TOSICHEHHSIMH,
9 MIPaBUILHO BUKOHAHO TIEPEBEACHHS OMUHUIT po3MipHOCTI B Cl, BiAMOBiNb MpaBUIIbHA,
HETPaBUJILHO BUKOHAHO JIOBEICHHS PO3MIpPHOCTI (Pi3UUHOI BEIMUHHHU.

PimeHns npeacrasieHe y BUNISAA GOPMYIL, IPABUIBHO BUKOPUCTAHUX, 3 YITKUMHU Ma-

8 JIIOHKOM, ajie 6€3 TOSCHEHb, BiMTOBIIb IPABMIIHHA.
Pimenns npeacraieHe MOBHE, 3 HEUITKUM MaJIOHKOM Ta MOSICHEHHSIMH, OJMHHLb PO-
7 3MIPHOCTI MMPaBWIILHO BUKOHAHO TiepeBeAcHHS B Cl, BiANIOBIAL IpaBUIIbHA, HE BUKOHA-
HO JIOBEJICHHS PO3MIPHOCTI (D i3UTHOT BEITUIHHH.
6 Pimenns mpencraBieHe MOBHE, KOPEKTHE, 3 YITKMMHU MOSCHEHHSMH, BiAMOBib HENpa-
BIJIbHA y 3B'A3KY 13 MOMIJIKAMH IIPH BUKOHAHHI PO3pPaxyHKIB.
5 PimieHns nmpencrarieHe y BULIsAAI GOpMYyII, MPaBUIBHO BUKOPHUCTAHUX, ajie 0e3 mosc-
HEHb, BIATOBIIb HETIPaBUJIbHA Y 3B'A3KY 13 MOMIJIKAMH TP BUKOHAHHI PO3PaxXyHKIB.
3 Pimienns npencrapieHe y BUMIAAL (GopMyst, OUIBIN HIXK HAIlOJOBHHY, HE IPaBUILHO
BUKOHaHO niepeBeaeHHs B Cl, BinnoBiap HenpaBUIbHA.
) Pimenns npencraBieHe HEMOBHE y BUMIIAAL (OPMYT 3 HEUITKUM MOSCHEHHSM, MPaBU-
JIbHA BIJITOBIIb BIICYTHS.
| Pimenns npencraBieHe HEMOBHE, OUTBII HiXK HAIIOJIOBHHY, PAaBUIIbHA BiINOBiAbL BiJl-
CYTHSL.
0 Pimrenns He mIpeacTaBiieHe B3araji ab0 HEMOBHE, MECHII HiXK HATIOJIOBUHY.
Maxcumanvua oyinka cmyoenma 3a 3adayi 30 6anis (3 3a0aui no 10 6anis).
DopmMa KOHTPOJIIO MakcumajibHa KIIBKIiCTB 0aJiiB
Jlenna dopma 3aouna opma
BukoHaHHS po3paxyHKOBHX 3aBIaHb 6x5 = 30 6anm 2x24 = 48 GaiB
Bukonanns nabopaTopHuX poOiT 5x6 = 30 GaniB 2x6 = 12 GamniB
Bceboro 60 60
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8. Kpurepii oniHIOBaHHS pe3yJIbTATIB HABYAHHSA

16

JleHHe BiUTUICHHS

3a04He BiIIJIEHHSA

Kine- Bun pobotu Kine-
Bun pobotu KICTb KICTB
OauiB OauiB
Moayas 1
T1 PospaxyHkoBe 3aBaHHs, 1
nabopaTopHa pobora M-1
JlabopaTopna po6ota M-1,
3M1 | T2 | Po3paxyHKoBe 3aBJaHHS 5 KOHTpOJIbHA poboTa 1 30
Po3paxyHkoBe 3aBIaHHS,
T3 11
naboparopHa pobora
T4 | JIaboparopna poGota 6
TS5 | Po3paxyHkoBe 3aBJIaHHS 5
M2 | Té Po3paxyHkoBe 3aB1aHHS, 1 JlaGopatopHa poboTa, 30
nabopaTopHa poboTa KOHTpOJIbHA poboTa 2
T7 | Po3paxyHkoBe 3aBIaHHs 5
T8 | JIaboparopna poGoTta 6
Mizcymrosui Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100
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9. 3aco0u HaBUYaAHHS
1. OnopHU# KOHCIIEKT JICKI[i 3 TUCITUTUIIHU B €JICKTPOHHOMY BapiaHTI.
2. MeroanuHi BKa3iBKU Ta 3aBJAaHHS 10 BUKOHAHHS 1HIWBIAYaJbHUX Ta JIAOOPATOPHUX POOIT 3

JTUCLUIUTIHU B €NIEKTPOHHOMY BapiaHTi.

10.

11.

12.

13.

14.

15.

3. JIaboparopii 3 y400BUM 00IaTHAHHSIM.
4. HaBuanbHi MOCIOHUKY JIJIS 1HAUBIAyaJIbHOT POOOTH CTYACHTIB 3 KypCy (Pi3UKH.
5. JIekmiiiHi JeMOHCTpaAIlii.

10. PexomenaoBaHni qkepesa ingopmanii
OcHoBHa JiiTepaTypa

. Kyuepyk, I. M., 3aranbumnii kypce ¢izuku / 1. M. Kyuepyk, 1. T. I'op6auyk, II. I1. JIymuk. - T. [ —

K.: ,Texnixa”, 2001. — 536 c.

. Kyuepyk, 1. M., 3aransamii kypc ¢izuku / I. M. Kyuepyxk, 1. T. T'opbauyk, I1. I1. Jlynuk. - . IIT —

K.:,, Texnika”, 2001. — 536 c.

. Himyx, JI. 1. 3aranpna ¢izuka : miapyuauk / JI. JI. digyx — Tepronins: «Iligpyunuku 1 mociOHH-

km», 2020. — 464 c.

. Kypc ®izuku : migpyunuk / I. P. 3auek, I. M. KpaBuyk Ta iH. ; 3a pex. JlomatuHchkoro., JIbBIB,

2003. -376 c.

. ATtomHa Ta siaepHa (i3MKa : HaBY. OCIOHMK : €EKTPOH. BUJ. KOMOiIH. BUKOpucTaHHs Ha DVD-

ROM / XK. 1O. bypynina, H. O. [llanoan [Ta iH.] ; MOH VYkpainu, HYK im. agmipana Makapo-
Ba; 3a pen. mpod. O. O. Mouanoa. — Exexrpon. nani. — Mukomnais : HYK, 2015.

Yommam, I1. I1. ®i3uka : miapyunuk / I1. I1. Yonman. — Kui : Buma mk., 2004. — 567 c.

bypynina, XK. 0., Crnemiansnaa Teopis BigHocHOCTI. KBanTOBa ontuka : HaBd. [locionuk / XK. FO.
Bypysina, , O. O. I'aiiiia . Mukounais: HYK, 2011.

bymok, I'. ®. Kypc ¢izuku : HaBu. mociOHMK. OnTuka. Pi3uka atromMa 1 aTOMHOTO sjpa.
/T. ®@. bymoxk, B. B. JleBannoscbkuid, I'. @. ITiBenb. —2-re Bua. — Kuis : JIubins, 2001. — 424 c.
Onturka : MeTOJI. BKa3iBKU 110 J1a0. podit 3 kypey ¢izuxu / YIAMTY ; mig pen. O. O. Mouanosa,
XK. 1O. Bypy#ninoi. — Mukonais : YIMTYVY, 2003. — 48 c.

®i3uka aToMiB Ta KBaHTIB : Meron. BkasiBku / YIMTY ; mig pex. O. O. Mouanosa., M. B.
Vmkans. — Mukonais : YJIMTY, 2003. — 40 c.

3araneHuil Kype ¢i3uky : 36. 3agau / 3a pex. 1. I1. Tapkymi. — 2-re Bun., crep. — Kuis : Texnika,
2004. - 560 c.

Ymkan, M. B. ®@i3uka atoma i atomHOro siapa : 30. 3amad / M. B. Ymkar ; HYK im. agmipana
Makaposga ; 3a pea. M. B. Ymkang, C. C. KoBans. — Muxkonais : HYK, 2007. — 32 c.

Bakapuyk, 1. O. KBanTtoBa Mexanika : migpyunuk / I. O. Bakapuyk. — 3-Te Bua., 101oB. — JIbBIB :
JIHY im. 1. ®panka, 2007. — 848 c.

JlonomizkHa

3aranpHui Kypc ¢i3uk : 30. 3ama4 / 3a pex. . I1. Tapkymi. — 2-re Bua., crep. — KuiB : Texnika,
2004. — 560 c.

JmutpieBa, B. ®@. ®i3uka : HaBy. nocioHuk / B. @. ImutpieBa. — Kuis : Texnika, 2008. — 648 c.
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