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MporpamMa HaBYaNbHOT AUCLUNAIHU
1. Onuc HaBYaNIbHOI AUCLMNAIHMK, iT MeTa, NpeaMeT BUBYAHHSA Ta pe3y/IbTaTu HaBYaHHSA

Kypc ¢isuku € pyHaameHmMaabHOK OCHOBOK AJ151 BUBYEHHS LiJIoro psaay aucuuniid npogecitiHoi
ma NpAakmuyHoi NiiromoBKU iHXXeHepiB pi3HUX HANpPsMIB NiAromoBKuU. B npoueci BUB4eHHS AucuunaiHu
«®@i3uka» cmygeHmMu Habyaymbe [pPyHMOBHe PO3YyMiHHS 3AKOHIB Mpupoju, MOKAAAeHUX B OCHOBY
iH>XeHepHuUX pilleHb Npu BUpiLLeHHi BUPOBHUYUX 3AdBAAHb.

Mema HaByanbHOI gucuunaiHu

®i3uKka € oflHIEl0 3 OCHOBHUX MPUPOAHUYO-HAYKOBUX AUCLUNAIH, B SKUX BUBYAHOMbCS 3AKOHU
HexxkuBoi npupoau. ig npupoAHUYUMU HAYKAMU CbOrofAHi MOXXHA po3yMimu mi rasysi 3HaHb, B SKUX
MoXKe 6ymu npoBefeHUl eKkcriepumMeHm AAs nNigmBepAXKeHHs npunylieHb i Moaenel, BUCYHEHUX
meopiero i npoBeaeHUX AocaifiB. EBoswouisi po3BUMKY MpupoJHUYUX HAYK A[03BOJIUAG iCMOMHO
po3LLUUpUMU LIUM HAYKAM MemoJ0JIorito AOCAiAXKeHb MOPIBHAHO 3 inocodiero, HACMUHOK SKOi BOHU
6yau, i nepemBopumu ix i3 cnorAsAaAbHUX B eKCrepuMeHmMa/sibHi.

B knacu4Hux Kypcax ¢i3uku cmyaeHmu BUBYAOMb 3aKOHU NPUpoAuU, siKi € OCHOBOK NepeBa<Hoi
GinbLLIOCMI iHXXeHepHUX Ma mexHiYHUX JUCLUUNAiH, SKi HUHI € B camocmiliHuMu o61acmsamMu AocaigXKeHb
ma npakmuku.

Memoto BuUB4YeHHA AucLunaiHu € popMyBaHHS Yy MalibymHix ¢paxiBLiB cmilikux 3HaHb 3 3AKOHIB
npupoau, YMiHHSI BUKOPUCMOBYBAMU OMPUMAHHI 3HAHHSA Mpu MOoAA/IbLLIOMY BUBYEHHI crewiaibHux
Aucuunaid, a makoXk y matbymHil npogecitiit gisabHocmi.

Mpegmem HaBYaNbHOI AUCLUNAIHU - OCHOBHI MOHSATTA Ta 3aKOHM HEXWBOI NPUPOAM.

Micns  3acBOEHHS HABYA/ABHOI  AucCUUMIIHU cmyAeHm MoBUHEH 3Hamu ma BMimu
BUKOPUCMOBYBAMU 3HAHHS 3AKOHIB HEXKUBOI Mpupoau HA piBHi, HEObXiAHOMY AAS AOCSrHEeHHS iHLLUX
pe3y/sibmamiB OCBIMHbLOI Mporpamu, 30KpemMa, mux, Lo JiexXamb B OCHOBI AucuuniiH ¢axoBoro
CpSAAMYBAHHSA: MEXAHIKU, mepMOoAUHAMIKU Ma iH.

CmyaeHm noBUHeH yMimu: No€eAHYBAMU Meopito i NPAKMuKy A5 pO3B'a3yBAHHS MPAKMUYHUX
30BAAHb; 3aCmMocoByBAMU MPUHLUNU CUCMEMHOro aHanisy, npu4yuUHHO-HACAIAKOBUX 3AdB’S3KIB MiXK
3HaYyLWuMu GakmopamMu ma HAyKOBUMU i MeXHIYHUMU pilleHHsMU, Lo nputiMaromsecs nig 4ac
pO3B’I3aHHS CKAAAHUX MpodecitiHuX 3agay; 3Haxogumu nompibHy iHopmauiro y Aaimepamypi,
KOHCY/IbmyBamucs i BUKOpUCMOBYBAMU HAyKoBi 6a3u AaHUX ma iHLUi BiANOBIAHI gxkepena iHpopmadii 3
Memoto emaJsibHOro BUBYEHHS i AOCNIAXKeHHS iHXXeHepHUX NUMadb BianoBigHO Ao cneuiani3adii.

Jns  ycnilwHOro  3dCBOEHHS  AUCUUMJIHU, cmyJeHm  [oBUHeH BoJjodimu  Habopom
KoMrnemeHmMHocmel 6aKanaBpCbKOro piBHS, 30Kpema: 34amHicmb 3dCmMoCcoByBAMU 3HAHHS | PO3YMiHHS
HayKoBux ¢akmiB, KOHuUenuilt, meopili, NpuHLUMiB i MemoaiB, HeobXiAHUX AN8 NiAMPUMKU iHXKeHepHOoI;
34amHicmb O abCmMpAaKmMHOro MUc/ieHHs, aHAi3y ma cuHme3sy; 34amHicms nputiMmamu obrpyHmMoBaHi
pilleHHs; 3AamHicmb nNpauoBamu iHAUBIAYAIbHO; 3AAMHICMb NpPALBAMU B KOMAHAI; 3AAdMHIiCMb
epeKmuUBHO BUKOPUCMOBYBAMU MexXHIYHy Aimepamypy ma iHwWi axxkepena iHpopmauii; 3gamHicms
3aCmocoBYBAMU 3HAHHS i PO3YMIHHSI HAyKOBUX akmiB, KoHUenuili, meopili, npuHuunis i memogis,
HeobXxiaHUX AnA NiAMPUMKU AisabHocmi B cepi cBO€Ei npogeciliHoi AisisibHOCM.

2. MMpepeKBi3UTU Ta NOCTPEKBI3UTU AUCLUMJIIHK (MicLle B CTPYKTYPHO-J/IOTiYHil CXeMi HaBYaHHS 3a

BiiNOBiAHOIO OCBITHLOIO MPOrPamMoIo)

JucuunniHa 6a3yembCsi HA 3HAHHSX 3 Qi3UKU MA MameMamuku, 3dCBOEHUX B pAMKAX 3ArajbHoi
cepeHbOI ocBimu. BuB4eHHs Kypcy nepebayae BUKOPUCMAHHS HABUYOK 3 meopii i mexHiku
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eKkcriepuMeHmy ma MamemMamuyHUX HABUYOK, WO HAabyBarombeCs 3a MapanesibHoOro BUBYEHHS
MameMamuyHUX AucuunniH. HeobxigHum eneMeHMOM Mpu BUBYEHHI AUCUUMJIIHU € OBOJIOAIHHSA
MOHAMIUHUM ma mMamemMamuyHuM anapamom MamemMamuyHOro dHasisy, aHaaimuyHoi reomempii,
JNiHitGHOT anrebpu ma BeKmMopHoro adanisy. OKpeMi nUMAHHS BUMArdromb BMIHHS PO3B’SI3AHHS
Haunpocmiluux gudepeHLliasbHUX piBHSHb, L0 BUBYAIOMb Y PAMKAX aAucuunniHu «udepeHuianibHi
PIBHAHHS».

Habymi 3HaHHA ma yMiHHS npu noAaabLIoOMy HaBYAHHI By Aymb 3acmocoByBamucs npu BUBYEeHHI
AK 3arasibHo-mexHiYHUX QUCLUMiH (e1ekmpomexHika, meopemuyHa MexaHika, onip Mmamepianis moLlo)
makx i cnewianbHUx ($pisuyHa ximis, menio- MacoobMiH, KBAHMoBA Qi3uKa molLLo).

3. 3MicT HaBYaNbHOI AUCUMMIIHN

Kpenutuuii mozyb 1 — @isuka. YactuHa 1. Mexanika. MosiekyasspHa ¢i3uka ta
TepMoauHaMika.EnekTpuka.
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KpeputHuit moaynsb 1.
« MEXAHIKA. MOJIEKYNTIAPHA ®I3UKA i TEPMOAVHAMIKA. ENNEKTPUKA»
Bctyn
di3MKa Ta ii 3B'30K 3 CyMiXKHUMM HayKaMU. Pi3unKa i TexHiYHMIM nporpec. O6'eKTN JOCAIIYKEHHS | MEXU
3aCTOCYBaHHS K1aCMYHOI MEXaHIKU, PENSTUBICTCLKOT | XBUJIbOBOI MeXaHiKU. BiiactmBocTi abcontoTHUX
npocTopy i Yacy. Po3aifin KnacM4yHoOi MexaHiku.

1. ®I3UYHI OCHOBU KNNACUYHOI MEXAHIKU

1.1. KiHemMaTuKa pyxy MaTtepia/JlbHOI TOYKHU

CucteMma Bigniky. MonoXeHHsA MaTepiasibHOI TOYKM B NpocTopi. JIiHINHI | KYTOBI KiIHEMaTUYHI XapaKTEPUCTUKN
pyXxy MaTepianbHOI TOYKWU. TaHreHLjianbHe | HoOpMasibHe CKNa0Bi MPUCKOPEHHS. 3aKOH pyXy.
1.2. lIMHaMiKa pyxy MaTepia/ibHOi TOYKHU
MoHATTS cnnmn, Macu, iMNyJsibcy TOYKK. IHepLUianbHi | He iHepuiaabHi cucTtemMun BigNiKy. 3akoHM HblOTOHA B
iHepUiasbHUX cucTeMax BigiKy. IMOyabc MaTepiaabHOI TOYKK, iIMMYJBC CUTEMU MaTepiasibHUX TOYOK. LIeHTp
Mac CUCTEMU MaTepiasibHUX TOYOK. 3aKOH 36epeXkeHHs iMMNyNbCy. 3aKOH BCECBITHLOIO TSXKIHHS.
MepeTBOpeHHA Manines. 3aKoH AoaaBaHHS WBMAKOCTEN. [pUHUMN BigHOCHOCTI Manines. 3akoHn HbloToHa B
He iHepLjiaNbHUX CMCTEMAX BiAJiKY, CUIN IHepLLi.

1.3. EHepris i poboTta
MexaHiyHa poboTa. [MoTyXHicTb. KiHeTM4Ha eHeprid i ii BracTMBOCTI. KiHETUYHA eHepris i MexaHivHa
poboTa. KoHcepBaTMBHI | HE KOHCEPBATUBHI cUIN. oTeHLUiasibHa eHepris cucteMu. PoboTa KOHCEpPBATUBHOT
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CMAN i NOTeHLiaNIbHa eHeprif. 3B'A30K MiXK NOTEHL,ia/IbHOK EHEPTIEI | KOHCEPBATUBHOI CUOL0. [ToBHa
MexaHi4Ha eHepris. 3aKoH 36epeXKeHHs eHepril.

1.5. IMHaMiKa TBepAoro Tina
Oco6mMBOCTi NOCTYNaIbHOro i 06epTa/ibHOro pyxiB TBEPAOro Tina. LleHTp Mac TBepaoro Tina. MomMeHT
iHepuii Tina. Teopema LUTenHepa. Fon0BHI oci iHepu,ii. MoMeHTH iHepuii pi3HWUX Tin. MOMEHT CMN BiAHOCHO
TOYKM i BiIHOCHO OCi. MOMeHT napu cma. MOMEHT iMMYAbCY BiHOCHO TOYKM i BiJHOCHO OCi. 3aKOH
36eperKeHHs MOMEHTY iMnyibcy. OCHOBHE PiBHSAHHSA AMHaMiKM 0bepTanbHOro pyxy. Pobota i eHepris npu
obepTanbHOMY pyci. Fipockon, ripockonivyHni epekT, NPeLECia ripockona.

1.6. MexaHi4Hi KonuMBaHHA i XBUAI
BinbHi He3racaroui KoimBaHHA. EHepris kKoanBasbHOro pyxy. MateMatUyHUM i Gi3UYHUI MASITHUKM.
BekTopHa giarpama. CKnagaHHA KOAMBaHb OAHOro HanpaMky. CKlagaHHsA B3aEMHO NeprneHaUKY NS pHUX
KOo/IMBaHb. 3aracatodi Ko/iMBaHHA. [Jo6poTHiCTb. BUMyLLEHi KonmBaHHSA. Pe3oHaHc. Mpy»xHi xBuAi i
PO3MOBCIOAXKEHHS iX B NPY)KHOMY cepeaoBuLLi. PIBHAHHS NAOCKOT i chpepnyHOi XBUAb. XBMUIbOBE PiBHAHHS.
EHeprist npy>KHOT XBUAI.

1.7. OcHoOBM cneuiasibHOI Teopii BiAHOCHOCTI.

1.7.1. OcHOBM pensTUBICTCbKOT KiHeMaTMKK CrieLianbHa Teopis BiAHOCHOCTI, mocTynaTn ENHWTENHA.
MNepeTBOpeHHS JlopeHL,a Ta BACHOBKM 3 HUX: AOBXWHA TiJl, TPMBaICTb NPOLLECIB | OAHOYACHICTb SABMLL, B
Pi3HMX iHepUuiaNbHUX cucTeMax Biasiky. CKnagaHHs LWUBMAKOCTEN B C.T.B. IHTepBan MiX ABOMa SBULLLAMW.
1.7.2. OCHOBM pPeNsTUBICTCLKOT AMHAMIKM Maca, iMNybC | eHEPTia PeNATUBICTCbKOT YaCTUHKU. 3B’ 430K MixXK
Macolo i eHeprieto. YacTUHKa 3 HY/JIbOBOK MacoOH CMOKOHO.

1.8. CratnKa T1a guHaMiKa piguH i rasis
Tuck y pigmHax Ta rasax. 3akoH NMackans. 3akoH ApximMepaa. PiBHAHHS HenepepBHOCTI. PiBHsAHHSA BepHyni.
Pyx B’13K0i pignHK. Pyx Tin y pignHax Ta rasax.

2. MOJIEKYJIAPHA ®I3UKA | TEPMOUHAMIKA

2.1. MpepMeT i MeToa, MONEKYASAPHOT Gi3MKKM | TepMoauHaMIKK. |geanbHuii ras

MonekynapHa ¢isrKa i TepMoanHaMiKa, ix 3aaadi i MeToau. MakpocKonivyHi napamMeTpHm i ix MiKpocKoniyHe
T/lyMa4veHHs. OCHOBHE PiBHSHHS MONEKYNAPHO-KIHETUYHOI Teopii A8 TUCKY igeanbHOro rasy. MosiekynspHo-
KiHETUYHE TAyMaYveHHs TeMnepaTypu. PiBHSHHSA CTaHy iAeafbHOro rasy. 3aKoHM igeanbHUX rasie.

2.2. MNMepLunit 3aKOH TEPMOAUHAMIKH

BHYTpilWHA eHeprig TepMoauHaMivyHoi cucteMu. TensoTa, poboTa, TENJ0EMHICTb. lNeplunit 3aKoH
TepMoAUHaMIKW. I3onpoLecu ineanbHOro rasy: i30XopHui, i3o6apHUiA, i3oTepMidYHUI, agiabaTHUN,
NOJIITPONHMI NPOLLECH.

2.3. [pyrui1 3aKoH TepMoauHaMiku. Teopema HepHcra
Konogi npouecu. Linkn KapHo Ta noro KK[. HepiBHicTb Knaysiyca. EHTponis Ta ii BnactusocTi. Opyrui
3aKOH TEPMOAUHAMIKM | MOro CTaTUCTUYHUIA XapaKTep. TpeTin 3aKoH TepMoauHaMikn. TeopeMa HepHcrTa.

2.4. CTaTUCTUYHKUIA po3nogin
MoHATTS MaTeMaTUYHOI iIMOBIPHOCTI peanizauii noaii. MaTeMaTU4HI iIMOBIPHOCTI A1 AUCKPETHOrO i
HenepepuBHOro CNeKTPIB 3Ha4YeHb. MoHATTA GYHKLji po3noginy. Po3noain Monekyn iaeanbHoOro rasy 3a
LLIBMAKOCTAMMU | eHepriaMn. 3akoHK po3noainy bonbumaHa, Makceenna, MakcsennabosblMaHa.
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2.5 PeanbHi rasu
BiaMiHHicTb peanbHoOro rasy Bij, igeanbHoro. PiBHAHHS BaH-aep-Baasbca. 130TepMu peasibHUX rasis.
BHYTpilIHSA eHepris peasibHOro rasy.

2.6. flBMLLa nepeHoCy B rasax.
ABuia nepeHocy CepeiHs AOBXKMHA BiJibHOro Npobiry Mosiekyau B rasax. Aundysis B rasax. BHyTpilHE
TEepTA B ra3ax. TennonpoBigHicTb rasis. rasis.

3.EJIEKTPUKA
3.1 EnekTpocTtaTtu4yHe none B BaKyyMi.
3aKoH KynoHa. Hanpy»eHicTb Ta noTeHLian nons, 38'130K MixK HUMU. IpadiyHe BifobparkeHHs nons..
MoHaTTa noTik Bektopa E, aumBepreHuis Bektopa E. Teopema [layca. Lupkynsuis Bektopa E,
noTeHLiaZIbHUMA XapaKTep e/IeKTPOCTaTUYHOro Nos.

3.2 EneKTpocTaTU4He none B AienekTpuKkax i npoBigHMKax
MonspHi Ta HenonApHi Moaekyaun. Monspusadia gienekTpukis. ONUC eIEKTPUYHOIO NOASA B AieNeKTPUKaX.
BekTop enekTpuyHOro 3miweHHs. PiBHoBara 3aps4iB Ha NpoBiAHUKY. [MPOBiAHMK B 30BHILLHbOMY MOJI.
ENneKTpoEMHICTb BifOKpEMIEHOro NPoBiAHUKA. KoHaeHcaTopw.

3.3 EHeprisa enekTpu4HOro nons.
EHepris cuctemMu ToukoBUX 3apsaiB. EHepris 3apagykeHoro nposigHWKa. EHepris 3apsageHoro
KOHAeHcaTopa. EHepris enekTpocTaTMYHOro nons.

3.4 MoCTiMHUI eNeKTPUYHMUIA CTPYM Ta MOro XapaKTepPUCTUKN.
3aKoHM NOCTIMHOIo CTPyMy.
EneKkTpu4HUIM CTpYM, cuUAa i rycTuHa cTpyMy. PiBHSIHHS HenepepBHOCTI. EnekTpopyuwinHa cuna.
3akoH OMa, 3aKoH [xoyns-JleHua. Mpasuna Kipxrodpa . OCHOBU KlaCMYHOI e/IEKTPOHHOI Teopii
€NEeKTPONpPOoBIAHOCTI MeTaniB.

4. HaByaabHi Mamepiaau ma pecypcu

Bazoga sitreparypa

1. 3aropopHin, B. B. 3aranbHa di3mka. MexaHika: nigpyyHuk / B. B. 3aropoaHiit ; KMl im. Irops Cikopcbkoro. -
2-e BuA., Bunpaea. i pgonoBH. - Kuie : KNI iM. Iropa Cikopcbkoro, 2020. - 364c.
https://ela.kpi.ua/handle/123456789/38392

2. Kypc 3arasibHoi $pi3nKuM : HaBYaibHMIM NOCIOHUK / B.M. Bakasok, A.B. BakantoK ; MiHicTepCcTBO OCBITU i HAyKn
YKpaiHu, IBaHO-PpaHKIiBCbKUIA HaLiOHANbHUI TEXHIYHWI YHiBepcuTeT HadTh i rasy. - IBaHOPpaHKIBCbK :
IOHTYHI, 2021

3. 36ipHuKK 3agay i3 3aranbHOI Gi3MKKU: HaBY. NOCI6. ANs CTYAEHTIB iHXEHEePHO-TEXHIYHMX chneuianbHOCTEN./
yknag.: B. . bpurineupb, |. M. Penanos, /1. . MoHoMapeHKo, H. O. flkyHiHa. - Kui : K[l iM. Irops CikopcbKoro,
2022.-230c.

https://ela.kpi.ua/handle/123456789/51252

4. 1. 3aranpHa (i3uka. MeTtoauuH1 BKa3iBKU 1 KOHTPOJIbHI 3aBAaHHs [ Enekrponnuii pecypc] : HaBu. moci0. ams
31m00yBaviB CTymeHs OakamaBpa 3a OCBIT. mporpamoro «Kowmm’rotepni momirpadivnai cuctemu» cmem. 133
I'any3zeBe mamuHoOyayBanus / KIII im. Irops Cikopebkoro ; ykmazn.: FO. @. Hocavos, /[. B. CaBuyenko. —
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Enextpon. Tekcr. mani (1 daitr). — Kuis : KIII im. Irops Cikopcekoro, 2024. — 120 c. 3aTtBepmkeHo Buenoro
pagoro ®MD (mpotokon Ne 6 Bix 17.04.2024), na posrasai Meronuynoi paau KIII im. Iropst Cikopcskoro

5. MexaHika. 36ipHMK 3aaa4 Ao po3ainy «MexaHika»: HaB4YaabHUIM NOCIGHMK / yknaa,. B. M. bpuriHeub,O. B.
Nimaposa, J1. M. NMoHoMapeHKo, |. M. Penanos, H. O. flkyHiHa. - Kuis : KMl iM. Irops Cikopcbkoro, 2021. - 83 c.
https://ela.kpi.ua/handle/123456789/46056 5. Lkyppaoaa HO. O., Macbko O. O., KoaneHko O. A.
MonekynsapHa ¢isnka Ta TepmogmHamika. CyMCbKMIN AepyKaBHUI YHiBepcuTeT, 2021

[opaTtkoBa niTepatypa:

1. Kyuepyk .M., Top6auyk I.T., Jlyuuk M.M. 3aranbHuin kypc ¢ismku. T.1 MexaHika. MonekynspHa ¢ismka i
TepMoauHaMiKa. - K.: TexHika, 1999.

2. ®isnka: MexaHika: METOAMYHI BKa3iBKM A0 BUKOHaHHS nabopaTtopHux pobit / yknaa. A. M. Lwona, T. .
Bpatycs, C. B. ManbuyH. - Kuis : HTYY «KMMI», 2012. https://ela.kpi.ua/handle/123456789/1806

3. Q®i3nka: MonekynspHa isvka: METOANYHI BKa3iBKM OO0 BMKOHaHHSA nabopaTopHux pobit / yknag,. A. M.
Uiona, T. I. bparycb, C. B. nMManbuyH. - KuiB : HTYY «Kl», 2012. - URL:
https://ela.kpi.ua/bitstream/123456789/1805/1/Mol fizyka.doc

4. MexaHiKa : HaB4a/lbHO-METOAMYHUI MOCIOHUK AN CaMOCTIMHOI poboTn 3 aucumnniim "@ismka" : ans
CTYAEHTIB TEXHIYHUX cneuianbHocTen / C.[. FanoveHKo ; MiHicTepcTBO OCBiTH i Haykun YKpaiHu, HauioHanbHUI
TEXHiYHUM yHiBepcuTeT "XIMI". - XapkiB : TOB "B Cnpasi", 2021. - 115 c.

5. 3aranbHa ¢i3mka : niapydHuk / I.C. ®eniHCbKUIM ; MiHicTepcTBO OCBITM i Hayku YKpaiHu, KuiBcbKuit
HalioOHaNbHUN YHiBepcuTeT iMeHi Tapaca LlleByeHKa. - KuiB : BupgaBHuuteo "Kapaeena", 2020. - 655 c. 6.
36ipHUK 3aaa4 3 Gi3UKK : HaBYa/IbHWUI NOCIGHKK / |.E. JlonaTMHCbKKI, |.P. 3auek, C.O. Op'eB, O.b. bineHbka [Ta
14 iHwwux] ; MiHicTepcTBO OCBITM i Hayku YKpaiHu, HauioHanbHUi yHiBepcuteT "JIbBiBCbKa MOAITEXHIKA". -
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HaB4YanbHUI KOHTEHT

5. MeToauKa onaHyBaHHS HaBYaJIbHOI AUCLMMIIHU (OCBITHLOrO KOMMNOHEHTA)

JleKuinHi 3aHaTTA

Ne .o .
n/n Temu JAeKuiu, nepealtk OCHOBHUX NUMAHLB

Po3aij 1. PiznuyHi OCHOBH MEXaHIKU

N1-1 MpepmMmert i MeToa, ¢isnku. KiHeMatuka matepiasibHOI TOUKM

MpeaMerT i 3MicT gUcUMNIiHN. 3B'A30K $i3UKM 3 CYMDKHUMM HayKaMu. KnacnyHa MexaHika,

il po3ginu i Mexi ii 3acTtocyBaHHs. BiactnBocTi abcosIl0THOro NpocTopy i abCcoIOTHOrO Yacy.

1 Cuctema Bigniky.

JiHiMHI | KyTOBI KIHEMaTUYHI XapaKTEPUCTUKN PYXY MaTepia/ibHOT TOYKM, 3B'I30K MiXK HUMWN.
3aKoH pyxy. TaHreHujasbHe i HopMaJibHe CKN1aJ0Bi MPUCKOPEHHS.

NI-2  AuHaMika maTepianbHoi Touku. MpuUHLMN BiAHOCHOCTI ranines

MoHATTS cnaun. MoHATTS Macu. IHepLianbHi | HeiHepLianbHi cucTeMu BigiKy. 3akoHM HbloTOHa B
iHepuUiaNbHUX cucTeMax . IMMybC MaTepiasbHOI TOYKM, iIMMNY/IbC CUCTEMU MaTepia/ibHUX TOUOK.
LleHTp Mac cucTeMM MaTepiasibHMX TOHOK. 3aKOHU 36epEeXKEHHS iMMNY/IbCY M.TOYKM, CUCTEMU M.
2 TOYOK.

MNepeTBopeHHs Manines. 3aKoH goaaBaHHA WwWBMAKocTel. MpuHUMN BigHOCcHOCTI Manines. 3akoHu
HbloTOHa B HeiHepU,ia/IbHUX cucTeMax Biaaiky. Cuaum iHepuii.

J1-3  Po6oTa, NoTy)XHicTb, eHeprisl. 3aKOH 36epe)KeHHsl NOBHOT MeXaHi4yHOoi eHeprili.
O3HauyeHHsA MexaHiYHoi po6oTu. MoTy»KHiCTb. KoHcepBaTMBHI (MOoTeHLiafbHI) | HEKOHCepPBaTMBHI
cnnn. KiHeTnyHa eHepris i ii BhactuBocTi. TeopeMa nNpo KiHeTUYHY eHeprito. MoTeHuianbHa

3 eHepris i il BnactmBocTi. MoTeHuiabHI KpUBI. 3B'930K MiXK KOHCEPBATUBHOK CUJIOHD i
noTeHLUiaNbHOO eHeprielo. [ToBHa MexaHiYHa eHeprisi, YMOBU ii 30epeXXeHHs.

-4 QuHamika TBepporo Tina.

MocTynanbHU i 06epTanbHMM pyxu. LLeHTp Mac TBepAoro Tila. MoMeHT iHepLii M. TOYKU, CUCTEMU
4 M. TOYOK, Tina. Teopema LlUTteiHepa. MoOMEHT cuan. MOMEHT iIMNyabCy Ta 3aKOH WMOro
36epexeHHsl. ObepTaHHs TBEPAOro Tila HaBKOJI0 HEPYXOMOI oci. OCHOBHE PiBHAHHS AMHAMIKU
obepTanbHoro pyxy. KiHetnyHa eHepris i po6oTta npu ob6eptasbHOMY PYCi.

N1-5 EnemMeHTM cnewianbHOI Teopii BiAHOCHOCTI. PensiTuBicTcbKa KiHeMaTuKa. PensatuBictcbKa
AUNHaMiKa.

MocTynaTtu Teopii BiAHOCHOCTI. MNepeTBOPEHHS NMPOMIXKKIB Yacy i JOBXWH Bifpi3KiB. [MOHATTS

5 oJiHo4acHocTi nogin. MepetsopeHHs JlopeHua. IHTepBan.

PenatmBictcbkuin iMnynbc. OCHOBHE PiBHSIHHA PENsTUBICTCbKOI AWMHaMIKU. PenatuBicTcbKa Maca.
3B's130K eHeprii Ta imnynbcy B CTB.

J1-6 MexaHiuHi KoaiMBaHHA

KonmBanbHuin pyx. KoAMBaHHA MeXaHi4YHOT CUCTEMU NPU MaNUX BiAXUNEHHSIX Bifl MOJIOXKEHHS
CTilKOI piBHOBAru, rapMoHIYHUI OCLMNATOP. BifibHI He3racaro4i KOIMBAHHA: NPYXXHi MasTHUK,
MaTeMaTUYHMUIN MasSITHUK, QISUYHUIA MasSITHUK.

6 3racatoui KOJIMBaHHS. XapaKTePUCTUKM 3racatoumnx KOJIMBaHb: AOOPOTHICTb KOIMBAJIbHOI CUCTEMMU,
norapndMidHUIN JeKpeMEHT 3aracaHHsl, Yac penakcadii.
BuMyLLEeHI KoNnBaHHS. SBuMLLE pe30HaHCY.
BekTopHa giarpama, A04aBaHHS FTaPMOHIHMX KOIMBaHb.

7 N-7NpyxxHi xBuni




MoLMpeHHS XBWJIb B NPYXXHOMY cepefoBMLLj. PiIBHSHHSA NAOCKOI i chepnyHOi XBUIb. XBUIbOBE
PiBHSAHHA. EHepris npy»XHoi XBuJi

Po3zgain 2 MOJIEKYJIAPHA ®I3UKW i TEPMOAUHAMIKA.

J1-8 OcHOBM MoneKynApHO-KiHETUYHOI Teopii rasie. CTaTUCTUYHI po3noginun

OG6'eKT AOCNiAYKEHHS | METOAM MOJIEKYNSAPHOIT i3MKKM | TeEpMOAMHAMIKN. TepMOAMHAMIYHI
napamMeTpu, TEpMOAUHaMIYHI CTaHU, TEPMOAUHAMIYHI NPOoLECH.

OCHOBHi MOJIOXEHHSI MOJIEKYNAPHO-KiHETUMYHOI Teopii (MKT) rasis. Mogenb igeanbHoro rasy.
OcHOBHe piBHAHHA MKT ans TUCKy igeanbHoOro rasy. MoJieKynsipHO-KiIHETMYHE TAyMayeHHSs
TemMnepatypu. PiBHSIHHA cTaHy igeanbHoro rasy. Isonpouecn. OCHOBHI 3aKOHW igeasibHOro rasy.
PeanbHWUi ras. PiBHSAHHSI cTaHy peasibHOro rasy.

MOHATTA NPO CTAaTUCTUYHUI po3noain. PyHKLis po3noainy.Po3noain Monekyn 3a
LIBUAKOCTAMMU Ta eHepriamu (Posnogin Makceenna). BUsHaYeHHs XxapaKTepPHUX LLIBUIKOCTEN.
EkcnepuMeHTanbHe NiaTBEPAXKEHHS po3noainy Makceenna. bapometpuyHa dopmyna. Posnogain
BosnbuMaHa. Po3nogin Makceenna-bosbuMaHa.

-9 EneMeHTH TepMoauHaMiKku. TepMoauHaMIYHUI MeToA,

[Bi popMuM 06MiHY eHeprii: poboTa i Ten/1006MiH. Meplue Havyao TEPMOAUHAMIKU A1
3aMKHEHMUX | HE3aMKHEHUX TEPMOAUHAMIYHUX NPOLLECiB. BHYTpILLHS eHepris igeanbHOro rasy..
TennoeMHicTb ifeanbHoro rasy. AgiabatHuit npouec, piBHAHHA agiabaTu.

Tennoa MatwumHa. KK, tennosoro asuryHa. Linkn KapHo. |ageanbHa TensioBa MallnHa, ii
KK[. Teopemu KapHo. [1pyrmin 3aKoH TEpMOAMHAMIKN, MOro pi3Hi GopMyIoBaHHS.
HepiBHicTb Knaysiyca. CTaTUCTUYHWUIA XapaKTep APYroro 3aKoHy TepMoanHaMiku. EHTponis
i TepMoaMHaMiYHa iMOBIpHicTb. TeopeMa HepHcTa.

10

J1-10 PeanbHi rasu. fleuw,a nepeHocy

BigMiHHiCTb peanbHoOro rasy Big, Mogeni igeansHoro rasy. PiBHSHHS BaH-gep-Baanbca. 130Tepmun
BaH-gep-Baanbca i i3oTepmu peanbHoro rasy. BHYTpilLHS eHepris peasibHOro rasy.

SBuLLLA nepeHocy B rasax. CepeaHs AOBXXMHA BiIbHOro Npobiry MoJieKyau B rasax.
Indysis, BHYTPILLHE TEPTS, TENJIONPOBIAHICTb rasis.

Pospin 3 ENNIEKTPUKA

11

J1-11 EneKTpuyHe nosne B BaKyyMi.

MoHATTA eneKTpoMarHiTHoro noas. EnekTpuyHi 3apsagu. 3akoH KynoHa. Po3paxyHok
€/1IEKTPOCTAaTUYHOI B3aEMOii TOYKOBUX | po3nofineHux 3apsgis. HanpyKeHictb
€NEeKTPOCTAaTUYHOIO MOoS. MpuHUMN cynepno3uLii enekTpmuyHmx noie. padivyHe
BigobOpaXkeHHs eneKkTpocTatuyHoro nons.Teopema layca.

Po3paxyHOK Mnons 3 BMKOPUCTaHHAM Teopemum [ayca: none 3apsagyKeHoi HeCKiH4YeHOoi
NAOWMHK, TMNONEe HECKiHYEeHOi PIBHOMIpPHO 3apsamyKeHoi HUTKM (uuniHapa); none
3apagkeHoi chepuyHoi nosepxHi (chepu); Pobota no nepeHeceHH 3apsny B
eNneKTpMyHoMy noni. MoTteHujian nons. PisHMUA noTeHuianis. EKBiNoTeHLia/IbHI MOBEPXHI.
3B'A30K  HaMNpy)XeHoCTi  Ta  MOTeHUiany eneKTpPocTaTUYHOro nons.

12

J1-12 Bipo6pa)keHHs BacTMBOCTE BEKTOPHUX MOJiB
MoHsATTs AamBepreHuii BekTopa. Teopema OctporpagcbKoro- layca. [lMoHATTS poTop
BekTopa. TeopemMa CToKca. TeopeMa ayca B gudepeHuianbHit dopMi BifobparKeHHs.

13

JN1-13 EneKtpuyHe none B pienekTpukax Tunu fienekTpukie. fABuwe nonspusauii
Jienektpuka. BekTop nonspwusauii. EnektpuyHe none B AieNeKTpUKY, AieneKTpuyHa
NPOHMKHICTb. BEKTOP efieKTpuyHoro 3miweHHs D . Teopema layca gns Bektopa
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€N1EKTPMYHOrO 3MillleHHsi. EnekTpuyHe nose Ha
MeXi [OBOX cepenoBuL,

J1-14 EneKtpuyHe nosne B NpoBigHMKaXxX. EHepria eneKTpuyHoro nons

Po3snogin 3apsfiB Ha MOBEPXHi MPOBigHMKa B YyMoBax piBHoBarn. [MpoBigHUK B
14 €NEKTPUYHOMY MO, SBULLE ENEeKTPOCTaTUYHOI iHAYKUil. ENEKTpUYHA EMHICTb,
KOHAeHcaTopu. Po3paxyHOK €MHOCTI  KOHAeHcaTtopa,

6aTapei KoHAeHcaTopiB.

EHepria B3aeMopgii cuMcTEMU TOYKOBUX 3apsafiB, €Hepris 3apsaayKeHoro KoHAeHcaTopa,
eHepris 3apsaa)KeHoro NPoBigHMKa , EHEPTis eNEKTPUYHOrO Nos.

J1-15 MocTiiHNIA eNneKTPUYHUIA CTPYM Ta MOro XapaKTepUCTUKKU

ENeKTpu4yHUiM CcTpyM i YMOBM MOro iCHYBaHHS, MOCTIMHMM CTPYM, CuAa i rycTMHa
15 CTpyMy. PiBHSIHHA HenepepBHOCTI. EnekTpopywiiHa cuna. 3akoHn OMa. 3aKOH
I>xoynsa-NeHua. MNpaBuna Kipxroga. KnacnyHa teopisa enektponposigHocTi [pyae-
JlopeHua.

MpaKTU4Hi 3aHATTSA
OCHOBHUM 3aBAAHHAM LUKAY MPAKMUYHUX 3dHAMb € OBOJIOAIHHS cmyaeHmamu nputiomamu i
MemoAamMu NPAaKmMuU4yHOro 3aCmocyBAHHS 3HAHb.
[ nigromoBKuU 0 NPAKMUYHOIo 3aHamms cmyeHm noBuHeH 1) onpauroBamu meopemuyHuli
Mamepian 3a memor 3aHIMms; 2) BUBYUMU MpPUKAAAU pO3B’si3yBaHHS 3aaad. llicns nposeneHHS
3adHAMMSs BUKOHAMU OMALLHE 3aBAdHHS Mo po3B’3yBAHHIO 3a4aM.

N2 Ha3Ba TeMu 3aHATTS Ta MNepenik OCHOBHUX MUTaHb (Nepenik AMAAKTUYHUX 3acobis,
n/n | NOCUNAHHSA Ha NiTepaTypy)

Po3gin 1 ®I13M4YHI OCHOBU MEXAHIKU

Kinemamuka mamepiaabHOi moyYku ma mseporo mina

KiHemMaTMka noctynasibHoro i obeprtanbHOro pyxy. OCHOBHi KiHEMATU4Hi BEJIMYMHM.

1 BigHOCHICTb pyxy. Pyx no KpuBOJIiHiMHIN TpaekTopii. HopMasibHe, TaHreHu,jafibHE i NOBHE
npuUcKkopeHHs. HepisHOMipHUIA pyx no koay. [1], [3], [5].
JuHamika cucmeM (guHAaMika mMamepianbHOI MOYKU ma cucmemu Mmo4oK. [UHamika
mBepAoro mina)

) JInHaMika noctynanbHOro pyxy. IMnynbc. 3aKoH 36epeXxeHHs iMNy/bey.

OCHOBHe PiBHAHHA MexaHiKuM NocTynanabHOro pyxy (Il 3akoH HbloTOHA Ta MOro 3aCTOCYBaHHSA).
IMNyabe Tina Moro 3MiHa nig, Ai€to cua. IMNy/sibC CUCTEMU Til, YMOBU 36EPEIKEHHS IMMYJIbCY,

3acToCcyBaHHA 3aKOHY 36epexkeHHs imnyabcy. [1], [3], [6], [12].
JluHamika cucmem (guHamika mMamepianbHOi MOYKU mMa cucmemMu moyoK. JuHamika

mBepAoro mina)




OCHOBHe PiBHAHHA AMHaMiKa TBEpAOro Tisia. 3aCTOCYBaHHSA OCHOBHOIO PIiBHAHHA AMHAMIKK
TBEpAOro Tifla. MoMeHTu iHepui Tin. [1], [3], [12].

Poboma ma eHepris

EHeprisi, po60oTa, NOTYXHiCTb. 3aKOH 36epexxeHHs eHeprii. CyMiCHe 3aCcTOCYBaHHS 3aKOHiB
36epexkeHHsA. Pobota MocTiiHOT Ta 3MiHHOI cuaun. TMOTY)KHICTb MalUMH i MeXaHi3MiB,
NoTyXHicTb cnnun. KiHeTnyHa Ta noTeHuianbHa eHepria. [1], [3], [6], [8].

Po3gin 2 MOJNIEKYJIAPHA ®I3UKU | TEPMOJUHAMIKA

OCHOBM MOJIEKY/IAPHO-KIHETUYHOT Teopii igeanbHOro rasy. PiBHAHHSA CTaHy rasy. 3aKoH

* | panerowa. (2], [4], [10], [11]

5 3aKoHU igeanbHOro rasy. 3acTocyBaHHs piBHsAHHA KnanenpoHa. 3akoHM isonpoLiecis. 3B'S30K
KPUTUYHUX NapaMeTpiB Ta NonpaBok BaH-gep-Baanbca. [2], [4], [10], [11]

6 Mepue Hayano TepMoAMHAMIKK. BHYTPILWHSA eHepris Ta poboTa rasy. TENI0EMHICTb rasis. [2],
[4], [10], [11]

. Unknun. pyre Havano TepMoanHaMiku. PoboTa rasy B konoux npouecax. KK umkny. Umkn

KapHo. 3MiHa eHTponii. [2], [4], [10], [11]
Po3ain 3. EJIEKTPOCTATUKA
3aKkoH KynoHa. EfekTpuyHe nosie y BakyyMi: Hampy»eHicTb Mol TOYKOBUX i PO3NoAineHmx

8 3apaais; TeopemMa laycca. lMoTeHUian eneKTpMYHOro noss, poboTa CUA MNOJs, eHepris
B3aEMOJ,ii 3apaaiB. EMHICTb, KOHAEHCATOPU, eHepria enekTpuyHoro nons. [5], [7], [10], [11]

JlabopaTopHi 3aHATTA

Y nepuwiomy cemMecmpi cmyaeHmMu BUKOHYyOMb 1abopamopHi pobomu 3 LUKAY «MexaHika»,
«MonekynspHa ¢i3uka i mepmoauHamika» ma «Enekmpocmamuka» BifnoBigHO AO BCMAHOB/EHOIO
rpacika ma po3knaay 3aHsmMb.

OCHOBHUM 3aBAAHHAM LUKAY AabopamopHux pobim € Habymmsa cmygeHmamu JocBigy
npoBeAeHHs ekcrnepuMeHmMasbHUX AOC/iAXKeHb Npu nepeBipLi nooyKeHb meopii ma 3acBOEHHS NPABus
06p0o6KU eKcrepuMeHMasabHUX AaHUX ma opopMAEHHS OAepP>KAaHUX pe3y/ibmamis.

[na nigromoBku po pobomu B nabopamopii mpeba: 1) BUBYUMU MOJIOXKEHHS meopii; 2)
nigromysamu MpomoKoOA JAOCAiAXKeHHs; 3) BUKOHAmMuU BipmyanbHy nabopamopHy po6omy. [licas
npoBeAeHHs 3adHAMMSs BUKOHAMU npoumu mecm A5 [MepeBipKU TromoBHOCMI [0 BUKOHAHHSA
nabopamopHoi pobomu

N2 Ha3Ba nabopatopHoi poboTtn Kinb-Tb
aya. JTabopartopis
rog.
Teopis moxubok i 06poOKa pe3y IbTaTiB BUMIPIOBaHb Y 2 Na6opaTtopis
dizuunii 1abopaTopii MexaHiku
1-1 | BuBueHHs Teopii 0OPOOKYU pe3ysIbTaTiB BUMiPIOBAHb Y 2 .
izuuHii JabopaTopii HA MPUKJIAJII MAaTEMAaTHYHOTO MOﬂP:Kynﬂ[?HOI
MasATHHUKA Pi3uKnM i
1-2 | BuBueHHs [UHAMIKU 00€PTATIFHOTO PYyXy HA MPUKJIaZi 2 TEPMOANHAMIKM
izugHOTO MaATHUKA . kopn.7, aya.220,
1-3 | BuBueHHs qUHAMIKH 00€PTaILHOTO PYXy Ha OCHOBI 2 298939
MasTHuKa O6epbOeka. ’
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1-4 | JociipkeHHSA KOJIMBAJIBHOTO PYXY 3 JOTIOMOTOKO 2
000pOTHOTO MAsTHUKA.
1-5 | BusnaueHHs KoedilieHTa B'I3KOCTI PiTUHU METOOM 2
Crokca
1-6 | Buznauenns BigHomenHs teruroemHoctedt Cp/Cy s 2
TIOBITPS
1-7 | BuBuenHs JamiHApHOI Teuii ra3y Kpi3b TOHKI TPYOKH 2
1-9 | BuBuenHs posnosity Bosbiimana 2
2-1 | BusHaueHHs oniopy HpOBi.,Z[HI/IKa 3a JIOIIOMOTOI0 MOCTa 2 Na6opartopis
CTAJIOTO CTPyMy (Mmocta Ych.T?Ha") eNEeKTPUKM i
2-2 | BumipioBaHHS eJI€KTPOPYIIIHHOI CHJIN METO/IOM 2
KOMIIEHCAIlil MarHeTusmy
2-3 | BusHaueHHSI EMHOCTI KOHZ€HCATOPa METOA0M 2 kopn.7, ayn.325, 209
0aJIICTUYHOrO TaJIbBAHOMETPA
2-5 | BUBUEHHS €JIEKTPOCTATUYHOTO TIOJIS

6. CamocmiliHa po6oma cmygeHma
CamocrTifiHa poOOTa CTY/IEHTIB IIOJISITA€ y MJATOTOBII 3aBJaHb, OTPUMAaHUX HA IOIEPETHIX
JIEKIIIHHUX. TPAKTHYHUX a00 J1a00OpaTOpPHUX 3aHATTAX. J3TiAHO HABYAJIBHOMY ILIAHY
MIPOTIOHYIOTHCA 1HAMBIAYaJIbHI CEMECTPOBI 3aB/IAHHA Y BUTJISIZI CAMOCTIMHOTO BUBUEHHS
OKPEMUX TEOPETUUHUX IMUTAHD, SIKI HE PO3IJISAAAINCH Ha JIEKITISAX, MOYJIbHOI KOHTPOJIbHOL
pob60TH, pO3B'A3KY 33/1aU Ha KOKHOMY ITPAaKTUUYHOMY 3aHATTI, TPOBEJEHHS PO3PAXYHKIB 3a
IIEPBUHHUMU JAHUMH, OTPUMAaHUMU Ha JJA00PaTOPHUX 3aHATTAX.

MoniTuKa Ta KOHTPOJIb

7. MoniTMKa HaBYa/bHOI AUCLMMAIHU (OCBITHBOrO KOMMNOHEHTA)
B pamkax BUBUEHHS AUCIUILIIHU CTABUTHCS HACTYITHUH MEPesIiK BUMOT IIepeJ] CTy/IEHTOM:
— 000B'sI3KOBE BiJIBIlyBaHHS JIEKI[iN, TPAKTUIHUX, T TA0OPATOPHUX 3aHATH;
— Ha 3aHATTAX YBAXKHO Ta I00POUYECHO CTABUTHUCH [0 OTPUMAHOI0 MaTepiairy, IPOABIIATH
aKTHUBHICTb Ta IIOKA3yBaTH HEOAU Ty KICTh /IO IIPEIMETY;
— CTYZIEHT CaMOCTilfHO 0(hOPMJITIOE JTaOOPATOPHY pOOOTY, 3TiTHO MMPOTOKOJTY, Ha/Ia€ BUCHOBKH Ta
BI/ITIOBI/Il HA KOHTPOJIbHI 3anuTaHH:A. [1i1 yac 3axucTy Ha 3aHATTI, a00 Ha KOHCYJIbTallil, BiATIOBi1a€
Ha MUTaHHA BUKJIAJ1a4a;
— CTY/IEHT CAaMOCTifHO BUKOHY€ 1HAMBIIyasIbHI 3aBJaHHA 3 IPAKTUKH, TA IiJl Yac 3aXUCTy Ha 3aHATTI,
abo0 Ha KOHCYJIbTAIIll, BIZIMOBiZla€ HA MUTAHHS BUKJIA/1a4a;
— CTY/IEeHTU OTPUMYIOTH 32 He JIOIIYCK 0 J1Jab0paTOPHUX POOIT y 3B’A3KY 3 HE3a/I0BUIbHUM BXiTHUM
KOHTpoJIeM (-0,5) OasriB.
— 32 HECBOEYACHUU 3aXUCT MO/IyJIbHOI KOHTPOJIBHOI pOOOTH CTYZE€HTH OTPUMYIOTH (-1) OaJ.
— IpaBUJIbHE CAaMOCTIilTHe pillleHHs 33/]avi Ha MPaKTUYHOMY 3aHATTI (+0,5) 6ariB.
— aKTHBHA y4acTh y 0OrOBOPEHHI, Bi/IMOBI/Ii HA JIEKIIfAX, TPAKTUYHUX TA JTJA00PATOPHUX 3aHATTSAX -
BiJT 0,5 710 1 320X0UyBaJIbHUX OastiB. Bei 3a0xouyBasibHI Oasiu BpaXOBYIOTHCSA TiIJIBKA Ha €K3aMeHi.
— IepecKJIaJIaTh MPaKTUYHI Ta 1abOpaTOPHi 3aHATTS MOYKHA Ha KOHCYJIbTAITIi.
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http://physics.zfftt.kpi.ua/repository/coursefilearea/file.php/1/Labs/Lab2-2.pdf

— IOJTITUKA Ta MPUHIIUITYA aKa/IeMiYHOI J0OpoYecHOCTI BU3HaYeHi y po3zii 3 Kogekcy uecti
HarmioHa/IbHOTO TEXHIYHOTO YHiBepcUTETY YKpaiHu « KHIBChKUH MOTITEXHIYHUH iIHCTUTYT iMeHi
Irops Cikopcbrkoro». leranpHimie: https://kpi.ua/code.

— HOPMH €THUYHOI OBEIHKU CTYZEHTIB 1 paIliBHUKIB BU3HaUeHi y po3uti 2 Kozaekcy yecti
HarmioHa/IbHOTO TEXHIYHOTO YHIBEpPCUTETY YKpalHU « KUIBCHKUU MOITEXHIYHUH IHCTUTYT iMEH1
Irops Cikopcekoro». [leranphimre: https://kpi.ua/code.

— CTYZIEHTU MAIOTh IIPABO OCKAP>KUTH Pe3yJIbTaTU KOHTPOJIbHUX 3aX0/IiB, ajle 000B’ A3KOBO
apryMeHTOBAHO, MIOSICHUBIIIH 3 IKUM KPUTEPIEM He MOTO/IXKYIOTHCSA BiZIITOBIZIHO /IO OI[iIHOYHOTO JIKCTA
Ta/ab0 3ayBaKeHb.

Buau koHmpoito ma pelimuHroBa cucmema ouiHIOBAHHSA pe3ybmamiB HaB4yaHHs (PCO)

Petimume 3 ducuunainu (P/[) epaxosye pobomy cmyodeHma npoms2om cemecmpy ma piseHd
3HAHb 1 HABUUOK, BUABACHUX HUM HA lcnumi.

Petimune 3 ducyunainu gopmyemnca sk cyma b6anis, HaApaxo8aHux cmyoeHmy 3a:
pe3yavmamamu pobomu Ha AeKUIX;
Pe3yabmamamu BUKOHAHHA 3a80aHb HA NPAKMUYHUX 3AHATNINAX,
pe3yabmamamu 1 ab0pamopHUX 3aHAMDb;
BUKOHAHHA 0OMAUWHBLOI KOHIMPOALHOI pobomu;
BUKOHAHHA MOJY.1bHOT KOHMpPoabHol pobomu (MKP),
NOMOYHUU KOHMPOAbL 3ACB0EHHS OKPEMUX meM;
BUKOHAHHA 3A80AHb OMPUMAHUX HA icnumi.

Peiimune 3 OucuyunaiHu po3paxosyemvca 3a @opmyaoro peiimunzosa ouinka (RD) 3

KpeoumHo20 Mooy opmyemscs Ik cyma 6aai8 nomovHol YycniwHoCmi HaguUaHHs — CMapimosozo
petimunzy (r¢) ma banie ompumarux Ha icnumi (r, ):

RD=r, +r,.

Cmapmosozo petimuHe € CYmMapHo OYIHKOI0 3a BUKOHAHHA CMYOeHMOoOM 3a80aHb NOMOYHO20
KOHMPO.110 a MOO0YAbHOT KOHIMPOALHOT pobomu:

[¢]
e =a ry try
k

rg —6aau nomouHo20 KOHMpoAw, ry — 6an ompumaHuil Ha MOOYAbHIL KOHMPOAbHIU pobomi.
MaxcumanvHa Kiabkicms 6anie cmapmoso20 petimuHay ckaadae 50 banis.

Kpumepii ouiniosanHa pesyavmamis pobomu Ha 8 cemecmpl HasedeHi 8 mabauui 1,
wmpadg@dHi ma 3aoxouysanvHi baau- 8 mabauui 2.

Ta6bauys.1. PEATUHIOBA CUCTEMA OLIHKOBAHHSA (PCO)

Buy pobotu KinpkicTb MaxcumaabHUN 6aa Cyma
[TpakTuuni Bukonanns /13 20
3aHATTS
JlabopaTopHi 8 BukoHaHHSA 25
3aHATTA BipTyaJIbHOI poOOTH

Pobota B 1abopaTopii’
3axucT poboTu
OdopmiienHsa
IIPOTOKOJTY

MKP 1 5

! TIpn nucranmiiiniit popmi HaBgaHHS poboTa B 1abopaTopii — e JEMOHCTPAIiS CTYACHTOM BHKOHAHHS POOOTH ra BipTyalbHOMY
MaKeTi.


https://kpi.ua/code
https://kpi.ua/code

50 |

Ta6auys 2. LUTPA®HI TA 3A0XOYYBAJIbHI BAJIN

6asmn

1. HecBoeuacHe BukoHaHHA 3aBaanHsa CPC -0,2
2. BizicyTHicTh Ha JieKIlii 800 Ha MPaKTUYHUX 3aHATTAX 0€3 MOBAYKHUX IIPUYNH —-0,2
3. HecBoeuacuuii 3axuct JIKP (3ami3zHeHHs HA THXKAEHBD) -1
4. fIKicHe BeJIeHHSI KOHCIIEKTY JIEKITIH 1...5
5. Odopmiienns 3BiTy 3 BukoHaHHs CPC (IIpakTHYHI 3aHATTSI) 1...2
6. YuacTp y KOHDEpPEHIIisIX, ceMiHapax, mAroTroBka pedeparis 5

MakcumasipbHa cyma 3a0XOuyBaJIbHUX Rg 12

Cemecmposuii KOHMPOIb. eK3AMEH

o ex3ameHy (iCIUTY) [OIYCKAIOTHCA CTY/IEHTH, KOTPl 3a pe3yJbTaTaMH IMOTOYHOTO KOHTPOJIIO
Habpasu He MeHIIe 30 6atiB (60 % Bii MAKCUMAaJIBHO MOXKJIMBHX) 32 YMOBH 37]a4i BCiX JTaOOPaTOPHUX
pobiT, ycmimuoro 3axucty JIKP, BukOHaHHsS yciX 3aBJjaHb NMPAKTUYHUX 3aHATH Ta IMO3UTHUBHOTO
pe3yJIbTaTy BUKOHAHHS MOJYJIBHOI KOHTPOJIbHOI po6oTH (He MeHIe 60 % NpaBUJIBHO BUKOHAHUX

3aBjlaHb). 3a pe3yJbTaTaMU €eK3aMeHy CTYZIeHT MOKe HaOpaTu 50 OastiB.
Taba. 3. Kpumepii ouiHOBAHHS Ma Kizibkicme 6aniB Ha icnumi.

nocmasJjieHUx 3aBAdHb

Kpumepii Kinbkicmb

6anis

cmygeHm AeMOHCMPYE MOBHi i rAuboKi 3HAHHS HABYAJIbHOrO Mamepiany, BMI€ 45-50

NpaBu/IbHO BUKOPUCMOBYBAMU 3HAHHS

cmyzieHm [eMOHCMPYE XOpOoLli 3HAHHS HABYA/IbHOro Mamepiany, BMIi€ NpaBu/ibHO 40-45

BUKOpPUCMOBYBAMU 3HAHHS

cmyaeHm AeMOHCMPYE XOpolli 3HAHHS HABYAJIbHOrO Mamepiany, ane AornyCKAae 35-40

JAesiKi Hemo4YyHoCcmi, 11010 BUKOPUCMAHHS OMPUMAHUX 3HAHb

cmyjaeHm AeMOHCMPYE 3a40BiNIbHI 3HAHHS HABYAJIbLHOFO Mamepiasy, ane AonyCcKae 25-35

cymmeBi HemoYHocmi, LLoA0 BUKOPUCMAHHS OMPUMAHUX 3HAHb

cmyaeHm AeMOHCMPYE 3a40Bi/IbHI 3aCBOIB meopemu4yHuli Mamepian, ane AonyCcKae 15-25

cymmeBi NOMUJIKU, LWOAO0 BUKOPUCMAHHS OMPUMAHUX 3HAHb

He3a/oBisibHe 3HAHHS meopii ma BigcymHicmb BMIHHA MmaA HABUYOK Y BUpPILLEHHI 1-15

MaxkcuManbHa CyMapHa OIliHKa MOKe OyTh 100 0OajiB, MiHIMaJbHa CymMapHa ITO3WUTHBHA OIliHKA

CKJIaa€ 60 OaJtiB.

TabuId BiAIOBIAHOCTI PEUTUHTOBHUX OaJIiB OIlIHKAM 34 YHIBEPCUTETCHKOIO IIKAJIO0:

Kinavkicms banis Ouinka
100-95 BigmiHHO
94-85 Hyxe nobpe
84-75 [loGpe
74-65 3a/10BiJIBHO
64-60 JlocTaTHBO
Menitie 60 HesazoBisibHO
He BukoHaHi ymoBU He goMymIeHo
JIOIYCKY

8. [Mopartkosa iHpopMauis 3 gucumniiim

13




DopatoK 1. Mepenik nuTaHb, AKi BUHOCATLCA Ha CEMECTPOBUI1 KOHTPOJIb

10.

11.

12.

13.
14.

®Di3zuuyHi OCHOBM MEXaHIKU

Cucrema Bigriky. JIiHifHI i KyTOBI KiIHEMAaTHYHI XapaKTEPUCTUKHU PYXY
MaTepiabHOI (M.) TOUKU. 3aKOH PyXy M. TOUKH.

TaHreHIiapHa 1 HOpMaIbHA CKJIAI0BI IPUCKOPEHHSA M. TOUKH.

ITonaTTA cuu 1 Macw, ix BiacTUBOCTI. IMITysibeu Tijzla, CUCTEMH TiJI.

IHepiaibHi i HeiHepITiabHI ccTeMU BijTiKy. 3akoHU HploTOHA B

iHepIiaIbHUX CHCTEMAX.

MexaHiYHUHA IPUHIUT BigHOCHOCTI ["astiiess. 3aKoH 10/1aBaHHS

MIBUKOCTEH.

3aKoHM JUHAMIKY B HEIHEePIiaJIbHUX MOCTYAJIBHUX CUCTEMAaX Bi/UTIKy. Crtn
iHepIrii.

Mexaniuna pob6ora. [TotyxHicTs. I'padiune BioOpaskeHHsT pOOOTH.

KinetnuHa eHepris Tisia, ii B1acTUBOCTI. 3B'I30K MiK ME€XaHIYHOIO pOOOTOIO i
KIHETUYHOIO €HEPTIEI0.

KoncepBatuBHi i HekOHcepBaTUBHI ci. [loTeHITiaIbHA €HEPTisA CUCTEMH T, 11
BJIACTUBOCTI. 3B'I30K Mi>K POOOTOI0 KOHCEPBATHUBHOI CHJIH 1 MOTEHIIAIbHOIO
eHeprien. BusHaueHHs NOTEHIIaJIbHOL €Hepril 110 33/1aHi KOHCEPBAaTUBHIN CHUTI.
[ToTeHITiaIbHA €HEPTisA CUCTEMH TiJl, il BJIACTUBOCTI. 3B'A30K

MIOTEHIIAJIPHOI €Hepril 3 KOHCEPBATUBHOIO CUJIOIO.

[MoctynanbHu i 06epTaIbHUE PYyXH TBepOTo Tta. IleHTp Mac TBepi0To Tija.
KinemaTuuHi XxapakTepUCTUKH 00epTAILHOTO PyXY: KyTOBE IIEpEMIIleHHsI, KyTOBa
IIBU/IKICTh, KyTOBE IIPUCKOPEHHSA. 3B'I30K Mi>k 00€pTaJIbHUMH 1 JIIHIHHUMU
xapakrepuctukamu. [lepion i vacrora o6epTaHHs.

MoMeHT cuid BiTHOCHO TOYKHU. MOMEHT CWIM BiTHOCHO oci. MOMEHT iMIyJibCy
YACTUHKH BIJTHOCHO TOYKH 1 BITHOCHO oci. PIBHSHHS MOMEHTIB IS OKPEMOI YaCTUHKHU
1 CHCTeMU YaCTHHOK.

3B'A30K Mi’K KyTOBHUM HPHUCKOPEHHSM TBEPJIOTO TLIa i MOMEHTOM 30BHIIITHIX CHII,
JIIFOYUX Ha TUIO: OCHOBHUH 3aKOH JUHAMIKH 00epTaJIbHOTO PYXy TBEPAOTO TiIa.
MowmeHT iHepItii Tiza BigHOCHO Bici o6epranus. Teopema IllTetinepa.

Enepris obepTanbHOro pyxy TBEpAoro Tisa. MexaniuHa po6ora rpu

00epTaJIbHOMY pyCi.

15. 3aKOHU 3MiHH 1 30epeKeHH IMITYJIbCYy M. TOYKH i CUCTEMHU M. TOUYOK.

IleHTp Mac cucteMu M. TOYOK.

16. 3aKOHU 3MiHU i 30epeKeHHSA MOMEHTY IMITYJILCY TBEPOTO TiJIa.
17. 3aKoHU 3MiHHU i 30epeKeHHsI MeXaHIYHOI eHEPTil CUCTEMU M. TOUYOK.
18. YMoBU piBHOBaru MexaHiuHol cucremu. CTilika i HecTilika piBHOBaru.

MexaHiuHi KOJIMBAaHHA

1.
2.

+

KosnmBaspHi mponiecu. OZHOMIDHUH KJIACUYHUN TAPMOHIYHUH OCITAIATOP.

KosuBaHHS MeXaHIYHOI CUCTEMH TP MaJIMX BiJIXUJIEHHSX BiJT ITOJIOKEHHS CTIHKOI
piBHOBarm.
BinpHi He3racaoyi KOJTMBAHHSA: MPYKHUA MasATHHUK.

BiibHI He3racaroo4di KOJIMBaHHA: MaTeMaTUYHUN MasgTHHK.

BinbHi He3racaroui KostMuBaHHA: QI3UYHUN MaATHUK.
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6. Enepria BiIbHUX HE3racarouux KOJIUBAHb.
7. BinbHI 3racarouu KoJIMBaHHA.
8. XapakTepHCTUKU BIJIbHUX 3TaCal0UNX KOJIMBaHb: JOOPOTHICTH, Yac peJlaKcallii,
JorapuMIYHHUH JeKpeMeHT 3aracaHHs.
Bumytieni kosmuBanHs. fBuIlle pe30HAHCY.
JlomaBaHHsA rapMOHIYHUX KOJIMBaHb. BekTOpHa /iiarpama.

0.

10.

MoJuaexkyaapHa ¢izuka i TepMoguHamMika

© ®3 o

11.

12.
13.

14.
15.

16.

17.

18.

19.

20.

Ineanpuuii ra3. OCHOBHE PiBHAHHSA MOJIEKYJIAPHO-KiHETHYHOI Teopil (MKT) mis
THCKY iieasibHOTO Ta3y. MoJIeKyIsIpHO-KiHEeTUYHE TIyMaYeHHs TEMIIEPATYPH.
PiBHsHHA cTaHy ifeaynpbHOTO Tasy. [3omponecu. I'a3oBi 3akonu: boiis-Mapiorra,
[Tapns, Teit-JTrocaka, JlanproHa, ABOrajzipo.

MaremaTtruyHa UMOBIpHICTD no/i1l. DYyHKITiSI pO3IIO/IUTY HMOBIPpHOCTEN. YMOBA
HOPMYBaHHs HMOBipHOCTEH. ApridMETHYHE i CTATUCTUYHE CEPEHI 3HAUEHHS BEJIMYHH.
Posnoxain Makcesesuia.

MakcBesI0OBChKHI 3aKOH PO3IOZITY MOJIEKYJI 32 MO/YJIEM IIBU/IKOCTEN.
BusHaueHHs cepeIHBOI MIBUAKOCTI MosieKys. CepeiHsA KBaJ[paTUIHA

IIBU/KICTH MOJIEKYJI.

MaxkcBesT0OBChbKUM 3aKOH PO3IOJIITy MOJIEKYJI 32 KIHETHUHUMU €HEPTifAMHU.
IneanpHU Ta3 B OTHOPOTHOMY IIOJIi TSKiHHA. BapomeTrpuyna ¢opmyna Jlanaca.
Posmiogin Boapimana. 3akon Makcsesia- BosibiimaHa.

OOMiH eHepriero Mizk MAaKpPOCKOIIIYHUMH TijIaMU: po0OOTa 1 Tersonepeaavya
(Terioo6min). I'padiune BimoOpakeHHS pOOOTH B TEPMOAUHAMIIII.

. Ilepruii 3akoH (IMOYaTOK) TEPMOIMHAMIKH JIJIsI IIUKJIIB 1 HE KOJIOBUX IIPOIIECIB.

BHyTpilIHsa eHepris cCHCTEMU.

Cryneni cBo6oiu cucteMu. Po31mo/ii1 eHepriii XaOTHYHOTO TEIIOBOTO PYXY MOJIEKYJT
3a CTyIeHAMU cBOOOAN. BHyTpilIHA eHeprif ieasibHOTO Tazy.

TemtoeMHicTh. BUuay TemioeMHOCTEN.

Jpyruii 3akoH TepMoanHaMiku. CTaTUCTUYHE 1 TepMOJUHAMIYHE BU3HAYEHHS €HTPOTIIl.
Teopema HepHcra.

Huxs Kapuo. TeroBuii BuryH. O1iHKa epeKTUBHOCTI pOOOTH TEIJIOBOTO JBUTYHA.
3acTocyBaHHs MEPIIIOTO i IPYTOTO 3aKOHIB TEPMOIMHAMIKH JJISI XapAKTEPUCTUKU
130IIPOIIECIB B i/IeaTbHUX ra3ax: i30XOpHUH MPOIIEC.

3acrocyBaHHA IEPIIOTO 1 PYTOro 3aKOHIB TEPMOJUHAMIKH /IJIS1 XapaKTEPUCTUKHU
130IIpOIIECIB B i/lea/TbHUX ra3ax: i300apHUH mporiec.

3acTocyBaHHs IEPIIOTO i APYroro 3aKOHIB TEPMOAMHAMIKUA JJIs XapaKTEPUCTHKHU
130IIPOIIECIB B i/leaTbHUX ra3ax: i30TepMiyHUU MPOIIEC.

3acTocyBaHHs MEPIIIOTO 1 IPYTOT0 3aKOHIB TEPMOIMHAMIKH JJIs1 XapAKTEPUCTUKU
azriabaTHOTO MpOIleCy B iieaIbHUX ra3ax.

PeanbHi razu. BigMiHHICTh peasibHOTO Ta3y BiJl ieasbHOTO. PiBHAHHA BaH-71€ep-
Baasibca. I3oTepmu peasnibHuX rasiB. Kputuunuii ctad. BHyTpiniHsa eHepris

peaJIbHOrO raay.

fBuIa nmepeHocy B razax: udysisa, BHYTPIIIHE TEPTS, TEIJIOMPOBIIHICTh

Eaexrpuka. IlocriitHuii ctpym

15



1. Enexrpuuni sapsau. 3akon Kynona. Po3paxyHOK €J€KTPOCTATHYHOT B3aEMOIii TOUKOBHX, MPOTSHKHUX
3apsIiB.

2. HanpyskeHicTb e1eKTpuuHOro most. [IpMHIUI CynepHos3uIi eeKTPUYHUX MOJiB. Po3paxyHOK mos
Ha OCHOBI IPUHIIUITY CYNEPHO3ULII: 0JI€ EIEKTPUYHOTO JUIOJIS; [OJI€ 3apsAIPKEHOTO KIJIbIIS.

3. T'padiune BinoOpakeHHs eJIEKTPOCTATHYHOTO 101, JIiHii BEKTOpa HATIPYKEHOCTI , EKBIIOTEHIiAIbHI
MOBEPXHi.

4. Tlorik BekTopa HampyxkeHocTi. Teopema [ayca B iHTerpanbhiii Gopmi BimoOpaxenus. Ilpuxnaam
3aCTOCYBaHHS TEOPEMH JUIs PO3PAXYHKY IOJIS: €IEKTPUYHE 110JI€ PIBHOMIPHO 3apsIKEHOT HECKIHUEHHO1
IUTOILMHH.

5. Tlorik BekTopa Hampyxkenocti. Teopema I'ayca B inTerpanbHiii (opmi BimoOpaxenns. ITpukianu
3aCTOCYBAHHS TEOPEMH ISl PO3PAXYHKY IOJIS: IIEKTPUYHE ITOJIC PIBHOMIPHO 3apsHKCHOT HECKIHUEHHOT
HUTKU (LWITHIPUYHOT TOBEPXHI).

6. Tlotik BekTOpa HampyxkeHocti. Teopema I'ayca B inTerpanbHiii dopmi BimoOpaxkenns. IIpukiamu
3aCTOCYBaHHS TEOPEMU JJIsl pO3PAXyHKY IMOJIS: eNEKTPUYHE MOJIe 3apsKeHOi cdepu.

7. PoGoTa criI eIeKTpOCTaTHIHOTO TOJIs. [ToTeHI[iaNbHII XapaKTep eJIeKTPOCTATHYHOTO MOJIS.
[ToTentrian, pi3HUIT TOTSHITIATIB.

8. XapaKTepUCTHKH €JEKTPOCTATUYHOIO MOJIs. 3B'I30K MOTEHIHANY 3 HAIIPYKEHICTIO MOJISL.

9. Po3paxyHOK MOTEHIIANy 1 pi3HHUIII TOTEHIIAIB B €JIEKTPOCTATHYHOMY MOJIi:IIOTEHIIA TIOJISl TOYKOBOTO
3apsity, MOTEHIIiaJ OIS €JIEKTPUIHOTO JUITOJIS.

10. Tonspni i HenossapHi MoseKy M. EXeKTprudHuil IUIIONE B OXHOPIAHOMY i HEOHOPITHOMY ENEKTPUYHHUX
noJsiX. MexaHi3m nossipusaii JieeKTPUKIB.

11. Mexanism monspusanii gienexTpukis. BekTop mnomspusanii. 3B'S30K BeKTOpa MHONApU3ALLi 3
IIOBEPXHEBOIO I'YCTUHOIO 3B'SI3aHUX 3apsIiB.

12. Enextpuyne mose B aienexTpuky. JlieJeKTpUYHa IIPOHUKHICTD.

13.Teopema 'ayca mist €1EKTPUYHOTO TIOJIS B Ai€JIEKTPHKAX. BEKTOp €NeKTpUYHOT iHAYKIIil.

14. PisnoBara 3apsniB Ha HpoBigHUKy. IIpOBiIHMK B 30BHINIHBOMY MOMI. SIBHINE €IEKTPOCTATHYHOL
THAYKII.

15. EnekmpuyHa emHicmb 8i00KpeMieHUX MpoesiOHUKie. EMHICMb KoHOeHcamopa. locnidosHe i
naparersnbHe 3'€¢0HaHHS KOHOeHcamopie.

16.EHepeisi cucmemu HepyxoMux moykosux 3apsidie. EHepeisi 3apsidxxeH020 nposioHuka. EHepeisi
KoHOeHcamopa. EHepeis enekmpu4Ho20 rorns. O6'eMHa 2ycmuHa eHepaii.

17.Enexrpuunnii crpym, ymoBH Horo icaysanusa. Cuna ctpyMy. ['yctuna cTpymy.

1 8.Enexrpuunnii nanmror. Croponni cunu. [Ixepeno crpymy. Enexrpopyiiina cuna. Pisauns
noteHuianis. Hampyra.

19.3akonn Oma 171 0AHOPIAHOT, HEOAHOPIAHOI JIISTHOK, 3aMKHEHOTO JIAHIIora (iHTerpanbHa i
nudepenmianbaa Gopmu).

20.IIpasuna Kipxroga.

21.3axon Jxoyns - Jlenna (interpansHa i qmudepeniiansaa Gopmn).
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Po6ouy nporpamy HaBYanbHOI AncUMNAiHU (cunabyc):
CknapgeHo cniBpobiTHMKaMm Kadeapu 3aranbHoi Gi3nKM Ta MoaeNtoBaHHS Gi3MHHMX MPOLIECIB:

K.}.-M.H. aou.. Hocayos HO.®.

cT.BMKA. [po3aeHko O.B.

YxBaneHo kadeapoto 3arasibHoi ¢i3uKM Ta MoaentoBaHHA ¢isuyHMx npouecis (npotokon N21/ 06-25 Big,
25.06.2025 p.)

Moroa)xeHo MeToAMYHOI KOMICIEHD XiMiKO-TEXHONOTIYHOrO dpakyabTeTy ( npotokon N210 Big 26.06
2025p.)
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