MIHICTEPCTBO OCBITH I HAYKH YKPAIHU
HAIIIOHAJIbHUHK YHIBEPCHUTET KOPABJIEBY AYBAHHSA
iMeni ammipana Makaposa

Hanqanmo-naykomﬁ iHCTHTyT KOMH’IOTE])HHX HayK Ta ynpannil-ma NMpOCKTaMH
(noBna Ha3Ba nNiAPo3AiNy)

Kadenpa diznku
(noena rasea kadenpn)

E7301

i akont

0}5 0 5'6 'I‘g?’

POB0OYA4 ITPOTPAMA HABYAJIBHOI JHCIIHITTIHH
PROGRAM OF THE DISCIPLINE

DI3UKA I

PHYSICS 1
rajaysb 3HAHb 14. «EnextpuuHa irkeHepis»
criemiaJbHicTs 142. «kEHepreTnuHe MallHHOOY XyBaHHA)
ocBiTHSI Mporpama CasorypGiHui yeTaHOBKH i KOMOpecopHi cranuii
piBeHb BHIIOT OCBITH nepinit (6axanaBpcbkui)
THI JHCUHILIIHH 000B'A13K0Ba
MOBa(M) BHKJIAAaHHA yKpaiHChKa

Mukonais — 2023 /



PoGoua nporpama HapyanbHOT aMcumuting _«®Dizuka I»

€ OJTHI€IO i3 CKIaJOBMX KOMIUIEKCHOT MiArOTOBKH Gaxisuis ra.nyal 3HaHb « «14. «EnekTpuyHa iHkeHepif»

ocBiTHBOT nporpamu «I: iHHI YCTAHOBKH i KO opHi
oFf e 03 20 poxy.—18c.
Po3pobuukn:

lllanosan Harana OnekcannapiBHa, KaHAKHAAT TeX. HayK, JOLIEHT, 3aBinyBay KadeapH Qizuku.

Ilpoexm poboyoi npozpamu Haguansnol Oucyunninu «@isuxa lv y3zodaceno 3 zapanmom o0ceimHbol npozpamu

(eapanmamu ocgimnix npozpam)

FIapanm ocsimnvoi npoepamu «I azomypbinni ycmanoeku i Komnpecophi cmanyii»

ITamnaizyyx Bonooumup Muxonaiiosuy, 3agioysay kaghedpu mypbin, k.m.u., doyenm L'/ I =~

IIpoexm pobouoi npozpamu Hasyanvrol Qucyurniny «@isuxa I» poszznanymo na 3acioanni xmﬁedpﬁ isuxu
Tpomoxon Ne £ 6id « ﬁ » O3 2023p. \

3agidysay kagedpu Qizuxu ma mamemamuxu, M/
Ooxkmop ¢hiz.-mam. Hayk, npoghecop , / M.B. Yuxay

IIpoexm  pobouoi npocpamu Haswanbiol Oucyunnivu «@isuxa I» posananymo Hasuaneno-memoduunolo Komiciero

HAGUATEHO-HAYKOGO20 INCITUMYMY KOMN'IOMEPHUX HAYK MA yrpaGninnA npoexmaxy
Tpomokoa Ne ¥ _eio « IO » 03 2023 p.

TI'onosa HMK HHIKHVII,

KaHO. mexu. nayk, npogecop HYK T.A. DPapionosa

IIpoexm poboyoi npozpamu naguansHol Oucyunninu «Pizuxa Iy nozodxceno 3 Hasuanshum 8iddinom HYK

Hauanenux nasuanvrozo 6iddiny A.B. Jlabapmxasa

Poboua npozpama nasuaneroi ducyunninu «Pizuxa I» 3ameepdxceno Hasuanono-memoduunoio padoio HYK

Tpomoxon Ne 3_gid «26» __ OY __M
Tonosa HMP HYK @wr /o €.1. Tpywnsxos

4
© HYK, 2023

i 2



3MICT

BOMYR oo 4
1. Onuc HABUANBHOT OUCYUIIITHU ........oiiieeieeiieee e e ettt ettt e e e e e et et e e e e e e e nnnbereeeeas 5
2. Mema 8UBUEHHA HABUANDHOL OUCYUNIITHUL .....uveeeeeeeeesaeaiiieeeee e e e e e e ettt e e e e e e et e e e e e e e e e annnees 6
3. Ilepe0yMOoBU Ot BUBUEHHSL OUCYUIIITHU ......eveeeeeesiiaiiiiieeeeeeaeesaaitieeeeeeeeaesaasibbe et e e e e e e e s ansnneeeeeeas 6
4. OYIKYBAHI PE3YIBIMAMU HABUAHHS .....oceeeeeeeeeeeeii et e e e e e e ettt e e e e e e e sbb e e e e e e e e e e e nnenneneeeeas 6
5. IIpocpama HABUALHOT OUCYURIITHU ...........ueeeeeeeeesaaeeiteeee e e e e e e e ettt e e e e e s e e e e e e e e e nnenbeeeeeeas 7

6. Memoou nasuanms, 3acodu diaeHOCMUKYU pe3yIbmamie HA8UAHHs Ma Memoou ix 0eMOHCmp)y-

T PRSPPI 12
7. Dopmu NOMOUHO20 MA NIOCYMKOBOLO KOHMPOIIO ......ueveeeeeeaeasaaaiiiieeeeeeaaessaniiiseeeeeeeeesaannnees 13
8. Kpumepii 0yiHI08AHHS PE3VIOMAMIG HABUAHHSI . ..........euvveeeeeeeaaeeaiieeee e e e e e e e e e e e e e 16
Q. BACOOU HABUAHHS ...vvvvvveeeseeeseeeeaaesaseaaaassaeaaassse sttt e ettt st s s s sttt e s et st s et e s s st e e et e s e e e s e e en e e e e e enennen e 17

10. PexomeHO08aHI OHCEPENA THPOPMAYIT ..........ccuvveiiiiiiiiii ettt 17



BCTYII
AHoTanis

[Iporpama miaroToBku OakanaBpiB crenianbHocTi 142 "Enepeemuune mawiunobyoysamns'
nepeadaydae TICHY B3a€MOJIIIO CTYJEHTIB Ta BUITYCKHHKIB 13 3HAHHIM npoyecis, wo 8i00yearomvcs 6
eHepeemuyHUX YCmMaHoeKkax (mypoinax, Komnax, napoceHepamopax, sS0epHuUx peakmopax, HacoCHOMY
YCMamKy8anui, KOMIPEcopax, XON00UNIbHUX MAUUHAX | YCIMAHOBKAX, CUCMEMAX KOHOUYIIO8AHHA ma
oHcumme3sabesnedents, meniogux HAcocax, Meniogux O8USYHAX, Meni00OMIHHUX MA MeXHONO0LITUHUX
anapamax). Tomy oTpuMaHHs 0a30BaHMX 3HaHb 3 auciuiuliad "®i3uka 1", ska BHUBYAaEe OCHOBHI
MOHATTS Ta 3aKOHW TPUPOAW, TPHUHIUNN POOOTH MEXaHIYHHX CHCTEM Ta OCOOJUBOCTI
BUMIPIOBAJIbHUX TPWIAJIB, METOIM BHUMIPIOBAHHS (I3MYHUX BEIMYMH € BAaroMol0 CKJIQJI0OBOIO Y
MiATOTOBII (paxiBIiB.

Juctumutina "®@i3uka [" € HeBix €MHOIO YaCTHHOIO (DOPMYBaHHS 3arajJbHUX KOMIEHTHOCTEH Y
dbopMi 3HAHHS Ta PO3YMIHHS MPEIMETHOI 00acTi Ta po3yMiHHS podeciiiHOT MiTBbHOCTI, 30amHocmi
3acmoco8yéamu 3HAHHA Yy NPAKMUYHUX CUMYAYIAX, GUUMUC | 080100I8aMU CYYACHUMU 3HAHHAMU.
JlucumiuiiHa po3paxoBaHa Ha CTY/ACHTIB, SKi OTpUMad 0a30Bi 3HAHHS 3 3arajlbHOTO Kypcy (i3HKH,
XiMil Ta BHIIIOT MAaTEMAaTUKH.

KawouoBi caoBa: ¢izuka, ¢Qisuyna BenwuMHA, MeEXaHIKa, MOJEKYIsIpHa (¢i3HKa,
€JIEKTPOCTATHKA.

Abstract

The program of training a bachelor on specialty 142 "Power Machinery" 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 1", 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
component in the training of specialists.

The discipline of "Physics 1" 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.



1. Onuc HABYAJBHOI AUCHUILIIHA

XapakTepucTuka
HABYAJIBHOT TUCITUTUTIHA
l"any3b 3HaHb, CrIEMIATBHICTD (OCBITHS

HailimenyBaHHSI TOKa3HUKIB S
rporpama), OCBITHIi piBeHb Jenna 3aouHa
dopma dopma
HaBYaHHS HaBYaHHS

I'any3s 3HaHb: 14 "Enextpuuna

KinpkicTh kpeautis — 3 P O0o0B'13K0Ba
Mogynis — 1 Pik miarorosku:
3MICTOBHUX MOAYIB — 2 . . "
CreuianbHicTs: 142 "Enepretuune
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neHHo1 popMU HaBUAHHS: o 15 ron 2 rox
, OcCBITHII piBEHb: MEPIIUIA
ayTUTOPHUX — 3; . -
(OakamaBpCHKUIN) Camocriiina po6ora
caMoCTiiiHO1 poOoTH
p 45 ron 84 ron

CTyneHTa — 3.

InauBinyanbHi 3aB1aHHsA

Buja KoHTpoJIIO: 3aITiK

®opMa KOHTPOJIIO:
KOMOiHOBaHa




2. MeTa BUBYEHHS HABYAJILHOI M CHHUILIIHA

PoGoua mporpama HaBuanpHOi mucruiurian "®i3uka [" ckiajeHa BIAMOBIIHO O OCBITHBO-
npo¢eciiiHoi TporpaMu TMIATOTOBKM  3700yBadiB  BHUIIOI OCBITH CTymHeHs OakanaBpa 3a
cnenianbHicTioO 142 "Eneprernune mamuuoOynyBanus". [{ns 3a3nauenoi OIIIl aucruruiina mae
cTaTyc 000B'A3KOBOI.

Mertoro BUBUEHHS HaBuaibHOI qucuuiniiny "@i3uka [" € popmyBaHHS y CTYJICHTIB BiAMOBIIHO
710 OCBITHBO-TIPO(ECIHHOT MPOrpaMu TAKUX KOMITETEHTHOCTEH:

— 3K4. 3nanHs Ta pO3yMIHHS IPEeIMETHOT 00J1acTi Ta pO3yMiHHS MPOQECiiHOT MiIITLHOCTI;

—3K8. 31aTHicTh BUUTHCS 1 OBOJIOAIBATH CY4aCHUMH 3HAHHSMU,

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

— ®K11. 3n1aTHICTF BUKOPUCTOBYBATH CTaHJAPTHI METOIMKH IJIAHYBAHHS €KCIIEPUMEHTAIBHUX

JOCII/DKEHb, 3IHCHIOBATH 00pOOKY Ta y3arajbHEHHs pe3y/IbTaTiB eKCIIEPUMEHTY.

3. IlepenymoBH AJ1s1 BUBUEHHS JUCHHUILTIHUA

[lepexymoBamu /1715l BUBYCHHS JAUCIUIUTIHA € OCHOBHI TIOHATTS Ta 3aKOHU 13 MIKUTFHUX KYPCiB

MaTeMaTuKH, PI3UKH Ta XiMii.

4. OuikyBaHi pe3yJIbTaTH HABYAHHA

BuBueHHS HaBYAIBHOI JUCHUILTIHU Tiepeadadae GOpMyBaHHS Ta PO3BUTOK y CTYAEHTIB TaKHX
pe3yNbTaTiB HaBYAHHS:

—IIPH1. 3nanHs 1 pO3yMIHHA MaTeMaTHKH, (I3UKH, TEIIOMAacoOOMiHYy, TEXHIYHOI
TEPMOAMHAMIKH, TiIpora3oIuHaMiku, TpaHcopmallii (epeTBOpEeHHs) eHeprii, TeXHIYHOT MEXaHIKH,
KOHCTPYKIIHHUX MarepiaiB, CHCTEM aBTOMAaTH30BAHOTO MPOEKTYBAaHHS CHEPreTUYHUX MAIlWH Ha
piBHI, HEOOXiTHOMY JUIsl JOCSATHEHHS PE3yJIbTaTiB OCBITHBOI IPOTPAMH,

—IIPH3. Po3yMmiHHS LIMPOKOrO MDKAMCIMILIIHAPDHOTO KOHTEKCTY creliagbHOCTI 142
Eneprernyne MammHoOyTyBaHHS;

—IIPH10. IInanyBaTu | BUKOHYBAaTH EKCIIEPHUMEHTAJbHI JOCII/DKCHHS 3a JOTIOMOTOI0
IHCTpYMEHTANbHUX 3ac00iB  (BUMIPIOBAJIbHUX TPHJIANIB), OI[IHIOBATH MOXHUOKKM MPOBEICHHS

JOCITIHKeHb, POOUTH BUCHOBKH.



Tema 1.

Tema 2.

Tema 3.

Tema 4.

Tema 5.

TeMma 6.

Tema 7.

TeMma 8.

5. Ilporpama HaBYAJIbHOI AUCHUIJIIHH

3micToBuii Moayib 1. ®i3uuHI OCHOBH MEXaHIKH.

KinemaTnka mocTymnajabHOrO Ta KPUBOJIHIHOTO PyXYy.

Beryn. [lepemimienHs, MIBUAKICTb, NPUCKOPEHHs. TaHreHNianbHAa Ta HOpPMallbHAa CKJIAJIOBi
npuckopenHs. KyToBi nepeminieHHs, IBUIKICTh, MPUCKOPEHHsI. 3B'I30K MK BEKTOpaMH JTIHIHHUX
Ta KYyTOBHX LIBHJKOCTEH 1 mprckopenb. [1] Po3min 2 §2.1; 2.2. [5] 81.1 - 1.6.

JuHaMika moctynanbHoro pyxy. Pobora. Exepris.
3akoH 30epexxeHHs iMnynbey. [IpuHnun peaktuBHOro pyxy. Pobora 3minnoi cmim. Kinernuna ta

MoTeHIiadbHa eHeprii. 3akoH 30epexxeHHs eHeprii y mexanini. KoHcepBaTruBHI Ta HEKOHCEpPBATHUBHI
cuctemi. [1] Pozmin 3 §3.1-3.14. [4] 82, 3, 4,6, 7, 8. [5] Po3ain 2 §2.1 — 2.6, Po3xin 3 83.1 - 3.7.

Junamika o0epTambHOro pyxy. 3akoHu 30epexkeHHs. ['papiraiilina B3aeMOJIisl.

[Monstrss abcomtoTHO TBepaoro tina. OOepTaHHS TBEPAOro Tijla HABKOJIO HEPYXOMOi OCi, HOro
MOMeHT iHepIii. OCHOBHHI 3aKOH AMHAMIKH oOepTanbHOro pyxy. KiHeTWuHa eHepris TBEpAOro
Tija, MO 00epTaeThCs. 3aKOH 30€peKEHHST MOMEHTY imMmynbey. [1] Pozmin 4 §4.1-4.16, Po3nin 5
85.1 - 5.14. [4] 89, 10, 11; 12. [5] Po3nin 4. 84.1 — 4.8.

3micToBHii Moaysb 2. MonekynsapHaa disuka Ta TepmoauHaMika. Enekrpuka.

PiBHsiHHS cTaHy imeanpHOro Ta3zy. MolleKylspHO-KiHeTHYHa Teopis rasy. llepmmii 3akoH
TepMOJMHAMIKH. AiabaTHui nporiec. PoOboTa rasy B pisHHX mpoiiecax.

TepMonuHaMiYHMI Ta CTATUCTHYHUI MeTOMM BUBYCHHS TUL [loHATTS imeanbHOro rasy. PiBHSHHS
cTaHy ifmeanbHUX ra3iB. OCHOBHE piBHSHHSA KiHETHYHOI Teopii rasi. CepenHsi eHepris MOIEKYIH.
MornekynsipHO-KiHeTHYHE TiayMadeHHs Temmepatypu. CtyneHi BinmbHOCTi. Po3momin eneprii 3a
CTYNEHSIMH BUIbHOCTI. MOJEKYyIIpHO-KIHETHUHA Teopis TemaoeMHOCTi rasi. [lepmmii 3akoH
TEPMOJMHAMIKM Ta WOro 3acTOCyBaHHS 1O i3ompolieciB. Ajiabatnunuii nporec. Kpyrosi,
HEOOOpOTHI Ta 3BOpPOTHI mpouecd. [IpuHIMN Aii TEMIOBOi Ta XONOAMIBHOI MalIMHU. [geanbHa
terioa mammHa Kapro ta i KK/, AOcontorHa mikana temreparyp. Entpomis. Jpyruit 3akoH
TEPMOJMHAMIKM Ta MOro CcTaTUYHUN 3MicT. 3B'I30K EHTpOMii Ta IMOBIPHOCTI CTaHy
TepmoauHamivdni cuctemu. [1] Posmin 1, 2, 3; [4] §28; 29; 300 40, 41, 42 ,43, 44, 46. [5] Po3xin 9
89.1-9.3.

SBuima nepenocy. Jpyruit 3aKoH TepMonuHaMike. PianHu.

Binxunenns Bij 3aKoHIB ifeanbHuX rasiB. CWIM TSOKIHHS Ta BIIIITOBXYBAaHHS y PEaJIbHUX Tas3iB.
Pipusinas Ban-nep-Baanbca ta #ioro anamiz. Kputuunuii craH. XapakTepuUCTHKa PiIKOTO CTaHY.
[loBepxHuepmii map, moBepxHepwil HaTsAr. ®opmyna Jlamnmaca. Asume 3mouyBanss. Kaminsphi
sBuma. [1] Yacruna 1. Po3ain 2. §2.1-2.6. [4] 847, 46.

3axon Kynona. Hanpyxxenicte enextpuunoro nodis. [lorennian. Pyx 3apsiay B eNekTpUYHOMY MO
3akoH 30epexkeHHs 3apsay. 3akoH Kymnona. Cuiosi JiHii mons. [ToTik BekTOpa HAmpyXeHOCTI.
Teopema I"aycca. 3actocyBanHs Teopemu ['aycca jyiss 00UMCIICHHS HAMPYKEHOCTI MMOJIiB.(BUBECTH
JUISl TUTOIIMHU Ta JIBOX IJIOMMH). Pobota cun enekrpocratuuHoro mnoiist. [loteHmian ta meroau
roro BuMmiptoBaHHsS. Llupkymsiis BekTopa  HampyxkeHocti. [loTeHIianbHHMI — XapakTep
enektpocratuyroro mosst. [1] Yactuua II1. Po3min 1. 81.1 - 1.7. [2] Pozmin 1 §1.1; 1.2; §1.3; 1.4;
1.5;1.7;1.10; 1.11. [4] 848, 49, 50.

Enextpoemuicts. Konnencaropu. EHeprist eneKTpUaHOTO TOJS.

[poBinnuku Ta gienekrpuku. [lomsapri Ta HenomsapHi Modekynu. [lonspu3amis opieHTaliiiHa Ta
nedopmairiiina. Bekrop enektpuynoro 3mimieHHs. Teopema Octporpajicekoro-I'aycca ajis mons B
JieleKTpuKax B iHTerpaibHid ¢opmi. EnexrpoemHuicts mpoBignukiB. Kongencatopu. Enepris
B3aemonii enexkTpuuHux 3apsmiB. [1] Yactuna III. Posmin 1. §1.20 - 1.29. [2] Po3min 1 §1.15;
81.16; 1.3; 1.20. [4] 852, 53.

[ocriitauii ctpym. 3axonu Kipxroga.

Cuna ctpymy. Bekrop ryctunu crpymy. PisHuns norenmianis, E.p.c. Ta Hampyra. 3akon Oma B
mudepeHIiabHii Gpopmi. 3akon Oma JiIsl HEOIHOPITHOT AUITHKYA Ta MOBHOrO Kojia. TeruioBa s
eNeKTpu4Horo cTpymy. 3akoH [[xoyns-Jlenna y nmudepennianphiii popmi. [Ipasuna Kipxroda ta
ix 3acrocyBanns. [1] Yactuna II1. Po3min 2. 82.1 - 2.9. [2] Poznain 2 §2.1-2.6. [4] §58.



TeMaTHYHMI IJTaH HABYAJILHOI JUCIHHUILIIHA

Kinekicts roauu

nerHa Gopma

3a04Ha Gopma

y TOMY YHUCIi

y TOMY YHUCIi

Ha3Bu 3MiCTOBHUX MOAYMIB 1 TEM o o
) ) .
3micToBuii MoayJib 1. Pi3uyHI OCHOBU MEXaHIKH
TeMal..K.luHeMaTI/IKa [IOCTYNaJAbHOIO Ta 0l202121-14al9 29
KPUBOJIHIHHOTO PyXYy.
Tema 2. ﬂHH&N{lK& [IOCTYIAaJbHOI'O PYXY. wl2l2121-1lalizl1l1l1]-19
PoGoTa. Enepris.
Tema 3.HI/IHaMlKa.O6€P\:FaJII)HOFO PYXy. 3aKOHH | 101 5 | 5 | 5 | _ | 4 10 29
30epesxeHHs. [ 'paBirtaiiiina B3aeMoist
Pa3zom 3a 3micToBuUM mMoayJiem 1 30(6 |66 |-1(12/30|1 |1 /|1|- |27
3micToBuii MoayJb 2. MonekynspHa ¢i3uka Ta TepMoauHamika. EnexTpuka.
Tewma 4. PiBHSHHS CTaHy i1€aIbHOTO ra3zy.
MOJIGK}:JISIpHO-KIHGTH‘-IH& Teopist rasy. 2l 2202 -6 l17 - 114
[Neprwmii 3aKoH TepMOAMHAMIKU. AJiabaTHHIA
nporiec. PoboTa ra3y B pi3HHX mporiecax.
Tema S.HBHgIa TepeHocy. Hpyruii 3aKoH 20212121 -16l13 - 113
TepMOJAUHAMIKU. PiquHu.
. 1111

Tema 6. 3akon Kynona. HanpyxeHicTb
enekrpudaHoro mouis. [lorenmian. Pyx zapsagys (12|12 |2 |2 | - | 6 |10 - 110
EJIEKTPUYHOMY ITOJII.
Tema 7 Enekrpoemnuicts. Konaencaropu. 1212121 21-16110 - 110
EHepris enekTpudHOro mnois.
Tema 8. IMocriitanii ctpym. 3akonu Kipxroga. |9 (1 |1 |1 |- |9 |10 - 110
Pa3om 3a 3mMicTOBUM MOyJ1eM 2 60,9199 |-(33/6012 (1|1 - |57
Yceboro roaux 90|15|15|15| - |45|90| 2 |2 | 2| - |84




Temn NPaAKTUYHHUX 3aHATH

Kinekicts roauu

Ne
Ha3Ba temn
3/m Jlenna 3aouHa
dbopma dbopma
3micToBuii MoayJib 1. Pi3uyHI OCHOBU MEXaHIKH

1 | Kimemaruka mocTynajibHOTO i 00epTAILHOTO PYXY. 2

2 Jlunamika marepiaiabHOi Touku. Po6oTa cunn. 3akoHu 2 1
30epeKeHHs IPU TIOCTYNATBHOMY PYCi.

3 JlnHamika 00epTaIIbLHOTO PYXy. 3aKOHU 30€peKeHHs TpU 2
obepTanpHOMY pyCi.
Bceboro 3a 3mictoBum Moayaem 1 6 1

3micToBuii MoayJb 2. MonekynspHa ¢i3uka Ta TepMoauHamika. Enexrpuka

PiBusinus crany igeansHoro razy. OcHosu M.K.T. Ilepmuit

4 | 3akoH TepMoarHaMiku. Po0OoTa rasy B pi3HUX mpoIliecax. 2
AniabatuaHUi TIpo1iec.

5 Jpyruii 3akoH TepmouHaMiku. Kpyrosi mpouecu. EnTporis. 2
Pigunmn.

6 3akon Kynona. HanpyxeHicTh 1 MOTeHIlial eNeKTPUYHOTO 2 1
OIS

7 Enexrpoemuicts. Konnencatopu. Exepris enekrpuaHoro 2
OIS

8 | Iocriitauii ctpymM. 3akonu Kipxroda. 1
Bceboro 3a 3micToBUM MoayJieM 2 9 1
Pazom 15 2




Temu J1a00opaTOpHHUX 3aHATH

JlaGopaTopHi poOOTH BHKOHYIOTHCS CTYAEHTaMH 3TiHO iHIUBigyalbHOTO rpadiky B 00’eMmi,

0 BIAMOBIIa€ TEMATUYHOMY TUIAHY TUCIMIUIIHK, B PO3PaxXyHKY MO 2 TOJWHU HA POOOTY s

NeHHO1 (hOpMH HaBYaHHS.

Ne
Hassa temnu
3/m
M-1 | BumiproBaHHs JiHIHHUX pO3MIpIB 1 Mac.
M-2 | BusHaueHHs TYCTHHH TBEPJOTO Tija.
M-4 | BusHaueHHs MOMEHTY iHepIii Tila T0BUIbHOT (hopMH.
M-5 | BusHaueHHs MOy IPYKHOCTI MaTepiany 3a JOIIOMOTOI0 KaTeTOMETpa.
M-6 | [lepeBipka 3aKoHY 30epeKeHHS IMITYILCY ITiJ] 9ac yIapy Kyib.
M®-8 Bu3HadeHHs MUTOMOT TETUIOTH MapOyTBOPEHHS (KOHJIEHCAII1) BOJU MPU TeMIIepaTypi
KHITIHHSL.
M®-9 | IlepeBipka 3aKOHIB i1€aTbHOTO Ta3y.
M®-10 | BuzHaueHHs BiIHOIIEHHS TEIUIOEMHOCTEHN IS TOBITPSI.
M®-11 | BuzHadyeHHsI TUTOMOI TETIIOEMHOCTI METally METOJIOM OXOJIODKEHHSI.
M®-12 | BuzHauyeHHs MIBUKOCTI BUTIAPIOBAHHS PIAMHU 1 3MiHH ii €HTPOTTIi.
M®-13 | BuzHaueHHs 3aJIeKHOCTI KoedillieHTa ITOBEPXHEBOTI'0 HATATY BiJl KOHIIEHTpAIIil PO3YHHY.
M®-14 | BuznaueHHs Koe(illieHTa TOBEPXHEBOTO HATATY PIAMHU 32 JIOTIOMOTOI0 TOPCIHHUX Tepe3iB
M®-15 | BuznaueHHs koeilli€eHTa TOBEPXHEBOTO HATATY METOJIOM MIHATTS PIAMHU B KaNIsipi.
M®-16 BusnauyeHnHs koedilieHTa BHYTPIIIHBOTO TEPTS 1 CEPEeIHBOI JOBKUHH BUTBHOTO MPOOIry
MOJIEKYJI TOBITPs METOJIOM IPOTIKaHHS Tra3y yepe3 Karmuisip.
M®-17 | BuznaueHHs koediiieHTa B s13K0CTi 32 MeToioM CToKCa.
M®-18 BusnauyenHs koedinieHTa B 3KOCTI pIAMHU KaUIIPHUM BICKO3UMETPOM TPU PI3HUX
TeMIepaTypax.
M®-19 | BuzHaueHHs 3aJI€KHOCTI B SI3KOCT1 pIAMHU BiCKO3UMeTpoM [ erurepa.
M-20 | BusHaueHHs MOMEHTY iHepIlii MasTHUKa MakcBesa.
M-21 | BuzHaueHHs MOJyIst 3CYBY CTalli 3a iehopMariiero KpydeHHs.
M-22 | BuzHaueHHS MOMEHTY iHEpIIii Tia 3a gornomoroto mastauka Obepoeka.
M-23 Bu3HayeHHs MBUIKOCTI HOIBOTY KYJIi 3 JOMOMOTOI0 OAJIiICTHYHOTO KPYTHIBHOTO
MasiTHHUKA.
M-24 Bu3HaueHHs 3eMHOTO TPUCKOPEHHS 3 IOTIOMOTOI0 MAaTEMaTHYHOTO Ta 000POTHOTO
MAasITHUKIB.
M-25 | BuzHaueHHs KOoedillieHTa TEPTS 3a JTOTIOMOTOIO MOXIIIOTO MasiTHUKA.
M-26 | BusnadeHHs npuCKOpeHHS BUTbHOTO naainHs. (MamuHa ATBy/a. )
M-27 | BusHayeHHs MOMEHTa IMITYJIbCY Ta MOMEHTA iHEepIIii ripocKora.
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Camocriiina pobora

Camocriiina poOora mependadae MIATOTOBKY OO JICKHIHHUX Ta TPAKTUYHUX 3aHSATH,
caMOCTiiHE TOTIUOJCHHS 3HAHHA 32 TEMaMH JUCIHUIUIIHM, TWIiATOTOBKY, OGOpPMIJICHHS Ta
PO3paxyHOK JIa0OpaTOpHUX pOOIT; BHKOHAHHS PO3PaXyHKOBUX pOOIT; MIATOTOBKY 10 JIBOX
MOTOYHUX MOJYTBHUX KOHTPOJIIB; MIATOTOBKY JI0 3aJIKYy.

3aBaaHHs 1/ caMOCTilHOI podoTHn

KinpkicTh
j\/?l Bun podorn Jlenna rOHI/IHBaqua
dbopma dbopma
3micToBuii Mmoayab 1. ®i3nuHI OCHOBH MEXaHIKH
1 ITinroroBKa 0 JIEKIIH 1 4
2 | [TigroToBka 10 J1abopaTOpHUX POOIT 1 4
3 | IlinroToBKa 10 MPaKTUYHHUX POOIT 1 4
4 | Bukonanus P3 9 15
Bceboro 3a 3mictoBum Moayaem 1 12 27
3micToBuii MoayJb 2. MonekynspHa ¢i3uka Ta TepMoauHamika. Enexrpuka
1 | IMigroToBKa 10 JIEKIIii 2 8
2 | [TigroToBka 10 J1abopaTOpHUX POOIT 2 6
3 | IlinroToBKa 10 MPaKTUYHHUX POOIT 2 6
4 | Bukonanus P3 15 16
5 | [TigroToBka a0 3aJiKy 12 21
Bceboro 3a 3micToBuM MoayJieM 2 33 57
Pazom 45 84
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Po3paxyHnkoBi 3aBaaHHs

Po3paxyHKOBi 3aBIaHHSI BUKOHYIOTCS CTYACHTAMU 3TIIHO IHIWBITyalbHOTO BapiaHTy, KUK

BIINOBiJJa€ IOPSAAKOBOMY HOMEpY 31 CIHCKY B XKYypHaili, B 00 €Ml I'ATH 33134 3 BIAMOBIAHUX TEM

3aHATTS.
No KinpkicTb
Ha3sa :
3/n OaniB
3micToBuii MoayJb 1. Pi3uyHI OCHOBU MEXaHIKH
1 | Kinemaruka moctynaibHOTO 1 00epTaIBbHOTO PYXY. )

Jlunamika marepiaabHOi Touku. PoboTa cumn. 3akoHu 30epeKeHHs IpU
MOCTYNAILHOMY PYCi.

3 | JluHaMika 00epTaIBHOTO PyXy. 3aKOHU 30epekeHHs pu 00epTaTLHOMY PYCi. 5

3micToBuii MoayJib 2. MonekynspHa ¢i3uka Ta TepMoauHamika. Enexrpuka

PiBusinHs crany igeansHOrO razy. OcHosu M.K.T.
4 | [epmuii 3akoH TepMoarHaMiKH. PoOOTa ra3y B pi3HUX MPOIIEcax. )
AniabatuaHUi mporiec.

5 | Apyruii 3akon TepmoanHamiku. Kpyrosi nponiecu. Entpomis. Pinunu. )

3akon Kymnona. HanpyxeHicTh 1 OTEHITIAT eJICKTPUYHOTO TIOJIS.
Enexrpoemuicts. Konnencatopu. EHepris enekTpuaHOTro modsi.

Pazom 30

6. 3aco0u MiarHOCTUKM pe3yJbTATIB HABYAHHA TA METOIM IX 1eMOHCTPYBAHHA

VY mporieci OCBOEHHS AUCIUIUTIHM 3100yBay Mae:

— BUKOHAaTH TW'IThb OKPEeMHX 3aBJaHb Ha JIabOpaTOpHOMY OONajHaHHI 3rigHO Tpadiky
BUKOHAHHA J1a0OpaTOPHUX poOIT; 0POpMHUTH NarepoBUil aHATITUYHHNA 3BIT Y BIMOBIIHOCTI 10 X
3aBJlaHb Ta MPEACTAaBUTH HA PO3IIIA] BUKIAAauy, SIKHH OIIHIOE BUKOHAHHS KOXKHOI poOOTH Ta Ha
OCHOBI YCHHUX BiJIIIOBi/Iell BU3HAYAE PIBEHb PO3YMIHHS BUKOHAHOI poOOTH, TOOTO 1i 3aXHCT;

— BUKOHATH IIICTh PO3PaxXyHKOBUX 3aBJIaHb 3TiAHO CBOTO BapiaHTy; O(pOpMHUTH marepoBUit
PO3paxyHOK 3ajgad Ta MPEICTaBUTH Ha PO3IJISA BHKIAAAdy, SIKUM OLIHIOE BHUKOHAHHS KOXKHOI
poOOTH Ta Ha OCHOBI YCHHX BIANOBiZeW BU3HAYAa€ PIBEHb PO3YMiHHS BHKOHaHOI poOOTH, TOOTO ii
3aXHCT;

— CKJIACTH 3K y BUTJISAI MHCBMOBOTO MiJICYMKOBOTO MOJIYJIBHOTO KOHTPOJBHOTO 33aXOJTY,
KW BKJIIOYAE B ceOe TECTOBI 3aBJaHHS 3 TEOPETUYHUX 3HAHb Ta BUPIMIECHHS TPHOX MPAKTUIHHUX
3aJ1a4; Ha MirOTOBKY HamaeThest 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
OI[IHKH 3aKJIFOYHOTO 3aJTiKy. Y KOKHOTO KOMIIOHEHTa CBOS YacTKa B 3aralibHild CHCTEMI1 OI[IHOK. Y
MPOMDKHUX OIlIHKaX CTyJIeHT Moxke HabOparu 60 OamiB. [luroma Bara 3akiIFOYHOTO 3aIIKy B
3aralibHii cucteMi omiHOK — 40 GainiB. [IpaBo 37aBaTH 3aKITFOUHUI 3aJiK JJAETHCS CTYIEHTY, SKIH 3
ypaxyBaHHSIM MaKCUMaJbHUX OalliB MPOMDKHHUX OIIHOK Habupae He meHiie 40 GamniB. [TizcymkoBa
OIIIHKa HABYAIBHOTO KYPCY € CyMOIO MPOMDKHHX OIIIHOK 1 OIIIHKHU 3aJiKYy.

[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 AeHHOT POpMH HaBYaHHS Ma€ BUKOHATH IIICTh PO3PAXyHKOBUX 3aBJlaHb, KOXKHE 3
SAKHX HapaxoBye B co0i m'saTh 3a1a4. KoxHa po3paxyHkoBe 3aBnaHHs (P/3) OLIHIOETECS MaKCUMYM y
5 GauiB. 3aranom 3a po3paxyHKOBI 3aBJIaHHS MOXKHA OTpUMAaTH MakcuMyM 30 OaiiB.

P/3 KpuTepii ouiHioBaHHA
Po6oTa BuKoHaHa y BcTaHOBIIEHHH TepMiH. CTYIEHT caMOCTIfHO BH3HAUYA€ THII 3a/1a4i
5 1 parrioHapHO PO3B’s3ye ii. Moxe po3B’si3yBaTH KOMOIHOBaHI 3a7a4i. 3BIT BiIMOBinae

BCTaHOBJICHUM BHUMOI'aM.

PoGora BukoHaHa y BcTaHOBIeHUH TepMiH. CTYIEHT pallioHAILHO PO3B’SA3ye 3ajadi.
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 anropurMoM. CKiaJleHU# 3BiT
MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMUJIKH

2 PoGoTa BUKOHaHAa 3 TIOPYIIEHHSM BCTaHOBJECHUX TepMiHiB. CTyIeHT HaBOIHUTH
noTpiOHI popmynu. Po3B’sa3ye 3a1auy 3 MOMUIKaAMH.

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

0 CryneHT He po3B’s3ye 3a1adi.

Maxcumanvna oyinka cmyoenma 3a oanuu komnonenm npozpamu 30 oanis (6 3a60ans
no 5 6anis).

KpuTepii ouiHIOBaHHS BUKOHAHHS KOHTPOJLHHUX POOIT (3a04Ha (opma)
CTyneHTH 3a0YHOTO BIAIUIEHHS BHKOHYIOTH JBI KOHTposbHI pobotu (K/p) 3rigHO
IHIMBIyaIbHOTO BapiaHTy, KWW BiIMOBiIa€ MOPSAIKOBOMY HOMEPY 31 CIIUCKY Yy JKypHali, B 00 eMi

12 3ama4 3 BINMOBIIHUX TEM 3aHATTS HA OJHY KOHTPOJIBHY POOOTY.

K/p KpuTepii ouiHOBaHHA
Po6oTa BukoHaHa y BcTaHOBJIeHUH TepMiH. CTyJ€HT CaMOCTIHO BU3HAYAE TUII 33/1a41
24 1 parioHanbHO po3B’sA3ye 1i. Moxe po3B’si3yBaTH KOMOIHOBaHi 3a/1a4i. 3BiT BimoBigae

BCTaHOBJICHUM BHUMOI'aM.

20 Po6oTa BukoHaHa y BCTaHOBIIEHUH TepMiH. CTYICHT paIlioHaIbLHO PO3B’SI3YE 3a1adi.
Moske po3B’si3yBaT KOMOIHOBAHI 3a/1a4i. 3BIT BiJIITOBIA€ BCTAHOBJICHIM BUMOTaM.

Po6oTa BUKOHaHA 3 IOPYIIEHHSAM BCTAHOBJICHUX TepMiHiB. CTy/IEHT HaBOIUTh
16 noTpiOHi popmynu. Po3B’sa3ye 3a1auy KOPUCTYIOUUCH alrOpuTMOM. CKITaJCHHIA 3BIT
MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMWJIKH

8 Po6oTa BUKOHaHA 3 MOPYIIEHHSM BCTAaHOBJIEHUX TepMiHIB. CTy/I€HT HaBOJUTh
notpiOHiI popmynu. Po3B’s3ye 3a1auy 3 MTOMUIKAMHU.

CTyneHT ckiagae CKOpodeHy yMOBY 3aadi, poOUTh OOUUCIICHHS JIUIIIE 32 TOTOBOIO
dbopmyIoro.

0 CryneHT He po3B’s3ye 3a1adi.

Maxcumanvna oyinka cmyoenma 3a 0anuil KOMnoHenm npozpamu 48 oanis (2
KOHmMpObHi pobomu no 24 banu).

14



KpuTepii ouiHioBaHHsA 3a/1iKy

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
3aJIiK MOXKHA OTpUMAaTH MakcuMyM 40 OaiiB.

Bignosiab Ha
TECTOBi MUTAHHA

KpuTepii ouiHioBaHHS Ha 3aJiKy

2 BinnoBins HajjaHa paBUIIbHA 3 YITKUM MOSICHEHHSIM.
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).
Pimnenns
NPaKTUYHOI KpuTepii ouiHioBaHHS Ha 3aJiKy
3aaa4i
PimmenHss mnpeacraBieHe TOBHE, KOPEKTHE, 3 UITKUMH MaJIOHKOM Ta
10 MOSICHEHHAMH, TIPABUJILHO BUKOHAHO TIEPEBE/ICHHS OTMHHIIb p.()?;MipH.OC’.I‘i B CI,
BIJIMOBIb MTPAaBHJIbHA, TPABWIBHO BUKOHAHO JIOBEJCHHS PO3MIPHOCTI (Qi3N4HOT
BEJIMYNHH.
PimmenHss mnpeacraBieHe TOBHE, KOPEKTHE, 3 UITKUMH MaJIOHKOM Ta
9 TMOSICHEHHAMH, TIPABUJILHO BUKOHAHO TIEPEBE/ICHHS OTMHHIIb po3MipHocTi B CI?
BIJIMOBiJb TpPAaBWIbHA, HEMPABWIBHO BHKOHAHO JOBEJICHHS PO3MIPHOCTI
(bI3UYHOT BEIMYHMHU.
8 P.iIHGHHSI NpeJCTaBIeHEe Yy BUTISAL q)OPMyJI,. MPaBUIbHO BUKOPUCTAHUX, 3
YITKUMHU MAJIFOHKOM, ajie 0e3 MOsICHeHb, BiAMOBI/Ib PABUIIbHA.
PimenHss mpencraBieHe TOBHE, 3 HEUYITKMM MAallOHKOM Ta TIOSICHEHHSMH,
7 OJIMHUIL PO3MIPHOCTI TPABWJIBHO BHWKOHAHO mepeBeneHHs B CI, BiAMoOBiah
MpaBUIIbHA, HE BUKOHAHO JIOBEICHHS PO3MIPHOCTI (i3NYHOT BEIMYMHU.
6 Pimenns HpeaCTa};neHe. MIOBHE, KOPEKTHE, 3 ‘-IiTKI/IMI/I. TOSICHEHHAMH, BIAMIOBIAb
HEMpPaBWIbHA Y 3B'S3KY 13 HOMMJIKAMH ITPH BUKOHAHHI PO3PaXyHKIB.
Pimenns npeacraBneHe y BUTIISAAL GOPMYIT, TPaBHIBHO BUKOPHCTAHUX, ale 0e3
) MOSICHEHb, BIAMOBIIb HENMpPaBUJIbHA Yy 3BSI3KY i3 MOMWJIKAMH NPH BUKOHAHHI
PO3paxyHKIB.
3 Pimennss mpencraBiieHe y BUTJIISAL q)opMyn, .6iJII)HI HDK HAaIlOJIOBUHY, HE
NpaBUILHO BUKOHAHO niepeBeqieHHs B Cl, BiMOBiI» HeNpaBUIbHA.
2 Pimenns TPE/ICTABIICHE HETOBHE Y BUTIISAII GOPMYIT 3 HEUITKHM TOSICHEHHSM,
MpaBUJIbHA BIATIOBIb BiICYTHSI.
1 PimenHs mnpencTaBieHe HEMOBHE, OUIBII HDK HAIOJIOBUHY, IPaBHIIbHA
BIJIMIOBI/b BIJICYTHSI.
0 PimenHst He mpecTaBiieHe B3arani abo HEMOBHE, MEHII HK HAITOJIOBUHY.

Maxcumanvna oyinka cmyoenma 3a 3a0aui 30 6anie (3 3aoaui no 10 6anis).
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dopMa KOHTPOJIIO

MakcuMaJabHa KiJbLKIiCTEH 0aJ1iB

Henna popma 3aouHa popma

BukoHaHHS po3paxyHKOBUX 3aBJIaHb 6x5 = 30 GauiB 2x24 = 48 GaniB

Bukonanus 1abopaTopHux pooit 5x6 = 30 GauniB 2x6 = 12 GaniB
Bceboro 60 60

8. Kpurepii oniHIOBaHHS pe3yJIbTATiB HABYAHHS

JleHHE BiAUICHHS

3a0uHe BiIIJIEHHSA

Kinb- Kinb-
Bun pobotu KICTh Bun pobotu KICTh
OaniB OaniB
Po3paxyHkoBe 3aBaaHHs,
T naboparopra pobora M-1 1
patopHap Jlaboparopna podora M-1,
SM1 | 12 PospaxynkoBe 3aBaaHHs 5} KOHTpOJIbHA poboTa 1 30
T3 Po3paxyHkoBe 3aBaaHHs, 11
naboparopHa podora
T4 | Jlaboparopna poboTa 6
T5 | Po3paxyHkoBe 3aB/iaHHs )
JlabopaTopna poOoTa,
3M2 | T6 Po3paxyHkoBe 3aBaaHHs, 11 paTop P6 i, 30
naboparopHa podora KOHTpOJIbHa po0oTa
T7 | Po3paxyHkoBe 3aB/iaHHS )
T8 | Jlaboparopna poboTa 6
TlineyMKoBRA | o o 40 | 3anic 40
KOHTPOJTb
Cyma 100 100

9. 3aco0u HABYaAHHA

1. OnopHuit KOHCTIEKT JEKITii 3 AUCIUILTIHA B €IEKTPOHHOMY BapiaHTi.

2. MeTtonu4Hi BKa3iBKU Ta 3aBJaHHS JJO BUKOHAHHS 1HAMBIITyaJbHHUX Ta Ja0OpaTOPHHUX POOIT

3 TUCLHUIUTIHU B €JIEKTPOHHOMY BapiaHTI.
3. Jlaboparopii 3 yuO0BUM 00JIaTHAHHSIM.

4. HaB4anbHi MOCIOHUKH JUI 1HAWBIyadbHOT pOOOTH CTYIEHTIB 3 Kypcy (i3uKu.

5. JIekuiitHi 1eMOHCTpAIii.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

10. PexomenaoBani Jukepesa ingopmanii
OcHoBHa JiTepaTypa

Kyuepyk, 1. M., 3aransuuii kypc ¢izuku / I. M. Kyuepyk, 1. T. lopb6auyxk, I1. I1. JIymuk. - T. | —
K.:, Texnika”, 2001. — 536 c.

Kyuepyk, I. M., 3aransuuii kypce ¢izuku / I. M. Kyuepyk, 1. T. Topbauyk, I1. IT. JIymuk. - 1. 11—
K.:, Texnika”, 2001. — 452 c.

Kypc @i3uku : nigpyunuk / I. P. 3auek, . M. KpaBuyk Ta iH. ; 3a pen. JlonatuHChKOTO., JIBBIB,
2003. - 560 c.

®izuka mis yniBepceuteTiB : [linpyunuk / [1. M. Bonosuk. K.: ,,Ilepyn”, 2005. — 864 c.
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