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AHoTanis IMCHUILIIHA
Jucnurutina «®i3ukay BIHOCHTBCS 0 4MCia (yHIAMEHTaJIbHUX HayK, SIKI CKJIaJaloTh OCHOBY TEOPETHYHOI i
MPaKTHYHOT MiJI'OTOBKH CIIEIIaiCTIB Ta BIIrpalOTh POJIb Ti€l 0a3u, Ha SKii IPYHTY€EThCS YCIIIIIHA AiSUIBHICTh iHXXEHepa B
Oynp-sKill Tay3i Cy9acHOI TEXHIKH.
Ilpepexkeizumu: Buia maTemaTruka
Kopekgizumu — enekrtporexHika Ta eJEKTPOHIKA, TEIUIOTEXHIKA, TEXHIYHA MeXaHiKa, JeTani MallKH,
eKCIUTyaTaIliifHi MaTepianu.

Mera i 3aBAaHHA AUCUUILTIHU
Mema Oucyunninu. BUSBATH OCHOBHI 3aKOHHM Ta MPHUHIIWIIH, 332 JOTIOMOTOI0 SKMX MOXXHA IMOSICHUTH BiloMi
SBHINA Ta MIPOIecH (QYHKIIOHYBAaHHS TEXHOJIOTIYHUX CUCTEM Y MAITHHOOYAyBaHHI.
3ae0anna Oucyunninu. JlaTi CTylIeHTAaM OCHOBHM INMHMPOKOI TMIiATOTOBKM B Taiy3i (i3WKH, IO T03BOJIUTH
MaiOyTHIM iHXKEHepaM OpIEHTYBaTHCh B IOTOI HaykoBOi i TexHi4HOi iHQopmamii i 3a0e3nmeunts M MOXIMBICTH
BUKOPHCTOBYBAaTH HOBI (Di3WYHI NPHHIMIHN B THUX Tally3iX, B SKUX BOHM CICHIaNi3yIOThCS, CHPHUATH (HOPMYBAHHIO y
CTY/ICHTIB HAYKOBOT'O MHCIJICHHS, 3a0€3II€YUTH HAYKOBI METOJIY POBEICHHS EKCIIEPUMEHTAIBHHUX JIOCIIIKEHb.

OuikyBaHi pe3yJibTaTH HABYAHHS



CryzeHT, sIKMH YCIIIIHO 3aBEpIUNUB BUBYEHHS AWCLUIUIIHM, TOBUHEH BMIJIO KOPHUCTYBATHCh CyYacHHUM HAayKOBHM
amapaToM HaBYaJbHOI 1 HAYKOBO-TEXHIYHOI iH(pOpMAIlii; CaMOCTIMHO i €()eKTHBHO MPAIIOBATH 3 HABYAIHLHOIO, HAYKOBOIO
JiTEpaTyporo; GopMyIIOBaTH METY, 3aBIaHHs i 0OTPYHTYBATH METOJI €KCIIEPUMEHTAIBHOTO TOCIIPKSHHS;, YCBIIOMITIOBATH
3QJIEKHICTD METH CKCIIEPUMEHTAIBHOTO JOCHI/DKeHHS 1 WOTro pe3yNbTaTiB, CKIAJaTH CXEeMH EKCIepUMEHTAIbHOT
YCTaHOBKH; CaMOCTIIfHO MPOBOIUTH CKCIIEPHMEHT, SKICHO 1 KIJIBKICHO OIIHIOBATH HOTO pE3yNbTaTH; BHPINIyBaTH
mpobieMy pi3HUMH METOJaMH; BCTAHOBIIIOBATH JIOTi9HI 3B’SI3KM MIXK SBHUIIAMH 1 IPOLIECAMI;, iHTEPIPETYBATH PE3yJIbTaTH
JOCIIJKEHHS 32 JOTIOMOTO0 rpadikiB, CXeM Ta TaOJHIb; KOPHCTYBAaTHCh CydaCHHM amapaToM CTaTUCTHYHOI 0O0poOKu
pe3yNbTaTiB eKCHEepHMEHTY; aHali3yBaTH, y3arajbHIOBATH pe3yJbTaTH EKCIEPHUMEHTAIBHOTO JOCIHIKEHHS; POOUTH
TPYHTOBHI JIOTiYHI BHCHOBKH, BHOCUTHU paI[lOHAJI3aTOPCHKI IPOMO3MLIi; aHaJIi3yBaTH KOHCTPYKTOPCHKE BUPIIIEHHS
eKCIIEPUMEHTAJIbHOI yCTAaHOBKM 1 OOIpYHTOBYBaTH HOBE TEXHIYHE pILICHHS; pPO3B’SA3yBaTH KOMILJIEKCHI 3aBJaHHS,
OB ’s13aHi 3 MaOYTHBOIO MPOdECiiiHO MisITHHICTIO; BUAUISATH TOJIOBHE, CHCTEMATU3yBAaTH 3700yTi 3HAHHS; 31IHCHIOBATH

CaMopraBﬂiHHf{ npouecoM HaBYaHHA.

TeMaTH4HUI i KaJdeHTAPHUIA IVIAH BUBYEHHS AUCHUILTIHI
JApyruii cemecTp

No Tema Tema Tema n1a0. 3aHATTA CamocrTiiina po6oTa cTyaeHTiB
THAKHSA Jexrui NMPAKTHYHOI0 3mict I'on. | Jlitepa-
3aHATTA Typa
1-4  |OcHoBH Po3p’si3anus 3amay  |J1a6. po6. ,.BuBuennst |CamoctiiiHe OMpaIroBaHHs 22 [1,6]
KIACHYHOI  [Ha 3aCTOCYBaHHS  |3aKOHIB JMHAMIKH TEOPETUYHOTO MaTepiay Io
MEXaHIKH  [3aKOHIB KIIACHYHOI |MOCTYIAJIBHOTO pyXy |3akoHax Kemuepa, miaroroBka mo
1 pesIATUBICTCHKOT  |Ha MalnHI ATBya ”  |BUKOHaHHS 1 3aXHUCTY
MexaHiku [6]. [3, C. 17-23]. 71abopaTopHUX POOIT, 10
JIab. po6. 1.4. BUKOHAHHS 1HIUBIAyaIbHOT
BusnaueHHs MOMEHTY |KOHTposbHOI pobotu Nel [6] i
iHepuii MaxoBoro 3aXHCT PO3B’SI3KIB LIUX 3a/1a4.
KoJieca THHAMIYHUM
meronoM. [3, ct. 31-
34].
5-6 |OcHoBH Posp’s3anns 3amau |J1ab. poO. CamocriitHe ompamtoBaHHS 14 [1]
MOJICKY- Ha 3acTOCyBaHHS |,,Bu3HaueHHs TEOPETUYHOTO MaTepiaiy :
JAPHOL 3aKOHIB  MOJIEKY- |BIIHOIIECHHS MATOMHUX |[IOJITPOIIHI IPOLECH],
(hizukm msipHOT pisukm [6]. |TeruioeMHOCTel rasy — |eKCrepUMEHTallbHA ITepeBipka
7-9 |Tepmomu- |Po3B’sA3aHHsA 33aa4 |[METOJAOM 3aKOHIB po3nomiry Makcsena,
HaMmika Ha 3aCTOCYBaHHS  |aJia0aTH4HOro nociigu [TepeHa 1o BU3HAUYCHHIO
3aKOHIB TepPMO- postupenss” [3, ct.  [umcma ABoraapo. Lukiu
JuHaMmiku [6]. 51-56] TEIJIOBUX MalllMH.
10-11 |Emextpoc- |Po3B’s3anus 3amau |JIab. pob. CamocriiiHe onpartoBaHHs 10 [1]
TaTHKa. Ha 3acTocyBaHHSA |,,BuzHaueHHs TEOPETHYHOTO MaTepiaiy:
TEeOopeMH €JIEKTPOEMHOCTI €JIEKTPOCTATHYHI BUMIPIOBaHHS,
OcTporpancbkoro— |KOHICHCATOPIiB Teopema OCTporpaachKoro-
I'ayca, 3aKOHIB |MeTonoM mepioauynoi |['ayca npu HasBHOCTI
Kymona Ta Owa, |3apsoku i po3psaku’” — |DiETEKTPUKIB, IMiArOTOBKA J0
npaBun  Kipxroda |[4, cr. 3-5] BHKOHAHHS 1 3aXUCTY
[6]. 71a00paTOPHUX POOIT
12-13 |[ocriitHwmii JlaboparopHa pobota |CamocTiifHe OnpaIffoBaHH; 10 [1]
CTpyM BusnaueHHs TEOPETUYHOI0 MaTepiaiy:
3aJISKHOCTI OTIOPY Enexrpuynwmii CTpyM B piguHax i
METaJIeBOr0 razax. Tunu po3psimis,
NPOBIIHUKA Bij MiATOTOBKA /IO BUKOHAHHS 1
TeMreparypu. [4, 3axXHCTy JabOpaTOpHUX POOIT, 10
crop.14-17]. BUKOHAHHS 1HIWBiyaabHOT
KOHTPOJIbHOI poboTh Ne2 [Mi
3AXVICT PO3B sBKIB 1UX 37184,
14-17 |MarnitHe |Po3B’s3anHs 3agau |J1ab. poO. CamocriiiHe orparroBaHHs; 10 [1]
rnoJie Ha 3acCTOCyBaHHS |,,BU3HaueHHs TEOPETUIHOTO MaTepiany:
3aKOHIB  AMIepa, [TOpH30HTAIBHOI CKJa- |MarHiTHe ToJe pyXxoMoro
bio-Casapa- JIOBOT HAaIIPY’>KEHOCTi  [3apsmdy, B3a€EMHA 1HIYKIIA 1
Jlanunaca, ®apanest [MarHiTHOTO MOJIS TpaHc(opMaTopH, SIBULIIE
[6]. 3emmi” [4, cT.18-21] HAJMPOBITHOCTI, MiATOTOBKA JI0
Enexrpo- BUKOHAHHS 1 3aXHCTY
MarHiTHa 71a00paTOpHUX poOiT
IHAYKIS




Tperiii cemecTp

1-5 |Enextpo- Po3B’s3anHs MOBITPI METOZOM CamocriiiHe orparroBaHHs; 17 [1]
MarHiTHi 3aja4: KiHemaTnka |pesonancy” [5, cT. 27- |TeopeTHUHOTO MaTtepiaiy:
KOJIMBaHHS |i muHAMika rapmo- |32] VYupTpa3syk , burrs ,

XBuii HIYHUX KOJIMBaHb, aBTOKOJUBaHHs, DI3UYHI OCHOBH
NPY>KHI KOJIMBaH- panio3B’si3Ky, Teae0ayeHH 1
H$l, MAsITHUKY; panioactpoHoMmii , EnektpoHHi i
CKJIaJaHHs HATIBIOPOBITHUKOBI BHIIPSIMIIAYI
TapMOHIYHHX KO- Ta MiJCHUJIIOBAYi, MAr0OTOBKA JI0
JIMBaHb OHOTO BUKOHAHHS 1 3aXUCTY
HAIIPSIMKY 1 nabopaTopHUX POOIT
B32€EMHO TEPIICH-
IHKYJSPHAX

KOJINBaHb; XBUII Y
HpYXHOMY cepero-
BUIIII, CJICKTPO-
MarHiTHi KoJiu-
BaHHsI i XxBui [7].

6-11 |Enementu  |Po3B’si3aHHS 33124 CamocrTiiiHe onparfoBaHHs T€O- 10 [1]
KBAaHTOBOI  |Ha BUKOPHCTaHHS perndHoro Matepiany: OnTudyHa
ONTUKU rinore3u Jlyi-ne- HipoMeTpisl, 1HII eKCIepUMEHT-
Bpoiins ta Ha QJIBHI MATBEPXKCHHS KBAHTOBOT
3aCTOCYBaHHS NPUPOAH CBITIA, MIATOTOBKA JI0
PIBHSIHHSA BHKOHAHHS 1 3aXUCTY
peninrepa. [7]. 71a00paTOpPHUX pOOIT
12-17 |Emementn |Po3B’s3anHs 3amad: |[JIab. poO. CamocriitHe ompamtoBaHHS 12 [1].
(izuka Ha BUKOPHUCTaHHA |,,JlocmimkeH s TEOPETUIHOTO MaTepiany:
TBEPIIOTO Teopil TeIIOEMHOCTI|HaMiBIPOBiTHUKOBOTO |,,Edext 3eedeka, [lenpThe,
Tina Eitnmrretina i le-  |mioma” [6, cT. 14-22] TomcoHa.” , miAroTOBKA 110
Oast; posmonin dep- BHKOHAHHA 1 3aXUCTY
Mi-Jlipaka; HamiB- nabopaTopHUX POOIT

npoBigHuKH [7].

MoaiTnka AUCHUITIHU

Opra#izailist OCBITHROTO MPOIIECY B YHIBEPCUTETI BiJOBIa€ BUMOTaM MOJI0KEHb PO OpraHi3aliifHe i HaBYaIbHO-
METO/IMYHE 3a0€3MeYeHHsI OCBITHBOTO TIPOLIECY, OCBITHIN MPOrpaMi Ta HABYAILHOMY IUIaHy. 3/100yBad 3000B’s3aHMIl Bi/IBIyBaTH
JICKIT 1 JTAOOPATOPHI 3aHATTS 3IiTHO 3 PO3KIIAZIOM, HE 3alli3HIOBATUCS HA 3aHSTTS, BUKOHYBATH 3aBJAaHHS SKICHO 1 BIIMOBIAHO 10
rpadika.

TepmiH 3axucTy 1abOPaTOPHOI POOOTH BBAXKAETHCSI CBOEUACHHM, SIKIIO 37100yBau 3aXHCTUB ii HA HACTYIIHOMY 3aHSTTS
micist BUKoHaHHS poOotu. [Iporrymere mabopaTopHe 3aHATTS 3100yBad 3000B’sI3aHII OMIPAIIOBATH B JIabopaTopisx kadenpu y
BCTaHOBJICHUH BUKJIQJadeM TEPMiH, ajie He Mi3Hille, HiX 3a THXK/ICHB JI0 KiHIS TCOPETHIHNX 3aHATh B YHIBEPCHUTETI.

JlabopaTopHi poOOTH BUKOHYIOTHCS iHIUBIAyaIsHO a0 rpymamu. [1in gac poOIT Haj iHIWBIAYaIEHUM 3aBIaHHSIM
HEJIOMYCTHMI TIOPYIICHHS MpPaBHJI aKaJeMIYHOI MoOpodecHOCTi. Y pa3i HasBHOCTI Iuiariaty (cmpoba TpeAcTaBUTH IO
3axHcTy JabopaTopHY POOOTY IHIIOTO BapiaHTy) 3400yBad OTPUMYE HE3aIOBUTPHY OIIIHKY i Ma€ MOBTOPHO BHKOHATH
J1a00paTOpHy poOOTY 3TiAHO 3 HOTO BapiaHTOM.

OxpeMi pe3ysbTaTd BUBYECHHS KypCy MOXYTh OyTH 3apaxoBaHi y BHIIQJIKy OTPHUMaHHs 3400yBadeM pe3yJibTaTiB
HaBYaHHS Yy He(QOPMaNbHIM OCBITI, 110 MIATBEPIHKEHO BINMOBIAHUM JOKyMeHTOM (cepTu(dikaT, CBIIOLTBO, OCBITHS
nporpama Tomno). [lizcTaBoro JuIsi 3apaxyBaHHsSI € BiJIOBiJHICTh BUKOHAHOTO 3aBJIaHHS TEBHiH jabopaTopHili pobOoOTi, a
TaKOX MOXKIIUBICTh JEMOHCTpAIlii pe3yNbTaTiB BUKOHAHOTO 3aBIaHHs BiAMoBiAHO 10 I[lojokeHHS MPO TOPSIAOK
nepe3apaxyBaHHs pe3ynbTaTiB HaBdaHHS y XHY.

Kpurepii oninioBaHHs pe3y/abTaTiB HABYAHHS
OriHrOBaHHA pe3y/lbTaTiB HABYaHHA CTYACHTIB NPOBOAHUTHCS BiAmoBimHO 10 «IlookeHHS MPO KOHTPONb i
OIIIHIOBAaHHS PE3y/IbTaTiB HaBYAaHHS 3700yBadiB BumIOl ocBitTh y XHY» 3a iHcTHTYyHilHOMIO mKajoo Ta mkamoro €EKTC.
IMoTo4yHMiI KOHTPOJIb TPOBOJIUTHCS HA YCIX BHIAX ayJAWTOPHHX 3aHATh y (opMi YCHOTO OINUTYBAaHHS, 3aXUCTY
n1ab0paTopHUX poOIT, 3aXUCTY IHAMBILYyaTIbHUX KOHTOJIBHUX POOIT — BIANIOBITHO JI0 3aTBEPDKEHHUX IpadikiB.
OCHOBHMMH BHJaMH CEMECTPOBOT'O OLIHIOBAaHHS € €K3aMeH, SIKMH IPOBOJSTHCS B MHUCHMOBII (OpMI Ta 3axHCT
IHIUBITyalbHUX KOHTPOJIBHUX POOIT, 1a00paTOpHUX POOIT.
KosxHuii Bua poOOTH 3 TUCHMIUIIHM OLIHIOETHCS 32 YOTUPUOANBHOIO miKajolo. CeMecTpoBa MiJICYMKOBA OLlIHKA
BU3HAYA€ThCS SIK CEPEHbO3BAXKEHA 3 YCIX BHJIB HaBYaJbHOI pOOOTH, BUKOHAHMX 1 3/1aHUX IMO3UTHBHO 3 BpaxyBaHHAM



KoedillieHTa BATOMOCTI.

IIpu omiHIOBaHHI 3HaHb CTYNEHTIB BHKOPUCTOBYIOTHCS Pi3HI 3acO0M KOHTPOJIIO, 30KpeMa: yCHE OMHUTYBaHHS
KOXKHOTO CTY[EHTA; SIKICTh BHKOHAHHS MNPAaKTHYHUX 3aBlaHb, HaOyTTS TEOPETUYHHX 3HAHb 1 NPAKTHYHUX HABHUYOK
MepeBIPSAETHCS IUIIXOM HPOBEACHHS KOHTPOJIBHUX 3aXO/1iB, PIIICHHSIM 3a/1a4 HA MPAKTHYHHUX 3aHATTSIX TAa BUKOHAHHSIM

IHAMBIyaTbHOTO JOMAIIHBOTO 3aBIAHHS 3T1THO 3 POOOYHM IUIAHOM.

OuiHKa, sfiKa BUCTABJIETHCS 32 MPAKTUYHE 3aHATTA, CKJIAJA€ThCs 3 TAKUX CJICMEHTIB: YCHE OIMTYBaHHS CTYICHTIB
mepes] pilleHHSAM 3a]ad; 3HAHHS TEOPETHYHOTO MaTrepialy 3 TeMH IPAaKTUYHOTO 3aHATTS, YCHI BiINOBiAl CTyIEHTIB Ha
MIOTOYHI IMUTaHHS B MPOLIEC] PIICHH 3a/1a4.

[Iponymiene 3 NOBaXHOT IPUYMHK NPAKTUYHE 3aHATTS CTYJCHT MMOBUHEH BiNPALIOBATH HIIIXOM PillleHHS 33134 3
MIPOITYLIEHOT TEMHU il 4ac caMOCTiHHOT po6oTH ab0 ycHOI criBOeCiiM 3 BUKJIalaueM B YCTaHOBJICHHUH BUKJIAIaueM TEPMiH.

CemecTpoBa IiJICYMKOBA OIIIHKa BU3HAYAETHCS SIK CEPETHbO3BAKEHA 3 YCIX BHIIB POOIT.
Barogi koedili€HTH 3MIHIOIOTHCS 3aJIEXKHO BiJ] CTPYKTYPH AMCLUILTIHH.

CTpyKTYpYBaHHS THCHMILIIHM 32 BUIAMH POOIT i OlliHIOBAHHSA pe3yJbTAaTiB HABYAHHS
CTY/ICHTIB denHoi (POPMHU HABYAHHSA y ceMecTpi 32 BATOBUMH KoedinieHTaMu

CamocriiiHa, iHIUBiTyaIbHA CemecTpoBuii KOHTPOIB,
AynutopHa pobota )
pobora ICIIHT
2 cemecmp
JlabopaTopHi poboTH Konrponbhi podortu: [incymkoBuit
KOHTPOJILHHH 3aXij
KP 1 KP 2
BK: 0,3 0,3 04

Ymosni nosnauenna: BK — Barosmii koedimieHT

[lincymxoBa ceMecTpoBa OIiHKa

3a HamioHagbHOr mKanoro 1 mkamoro €KTC BCTaHOBIIOETBCA B
ABTOMATH30BAaHOMY PEXHMI ICIS BHECCHHS BHKIANadeM YCiX OIIIHOK A0 eNeKTPOHHOTO >XypHanmy. CHiBBiOHOIICHHS

BITYM3HSHO]I IITKAJIX OLIHIOBAaHHS 1 Kay orinroBanHs CKTC HaBeneHi y Tabmuii.

Cniggionowienna incmumyyiitHoi WKaau OUiHIOBAHHA | WIKAIU OUIHIO6AHHSA

OEI(I;?;a banu Bitun3HsHa oriHka
A 4.75-5,00 5 BII[MIHHO.— rn151601<e i TIOBHE ONAHYBAHHS HABYATBHOIO MaTepiany i
BUSIBJICHHS BIINOBIHNX YMiHb Ta HABHKIB
B 4.25-4.74 4 JOBPE — nmoBHe 3HaHHS HaBYAIIFHOTO MaTepiaiy 3 KiIbKOMa He3HAYHIMH
MOMHMJIKaMHA
C 3,75-4,24 4 JOBPE — B 3arampHOMYy TpaBWJIBHA BIANOBINE 3 JBOMAa-TpbOMa
CYTTE€BUMH IIOMUJIKAMHU
D 325.374 3 3AJJOBUUIBHO - HETIOBHE ONaHYBAaHHs MPOTPAMHOTO MaTtepiany, aie
' ' JIOCTATHE JUI NPaKTHYHOI AisIbHOCTI 32 npodeciero
E 3,00-3,24 3 BAHOBIHLHQ ~ HEIOBHE ONAHYBAHHSA MPOrPAMHOIO MaTepiary, Mo
33J0BOJIbHSIE MiHIMAJIbHI KPUTEPIii OIiHIOBAaHHS
EX 200-2.99 5 HE3AJIOBIUIBHO — 6e3cucTeMHICTh Ofep)KaHUX 3HAHb 1 HEMOKJIUBICTH
' ' MIPOJIOBKUTH HaBYaHHA 0€3 JOJaTKOBUX 3HAHb 3 TUCIHUILTIHU
= 0,00-1,99 5 HE3AJIOBIJIBHO - HEeOoOXiHa cepiio3Ha Mojalbiia podoTa i MOBTOPHE
BUBYEHHS JIUCIHILTIHH

IuTanHs 1A NiICYMKOBOTr0 KOHTPOJIIO 3 TUCIUITiHI

Tema 1. @i3nuHi 0OCHOBH KJIACHYHOI MeXaHIKH

1.Berym, nmpeamer dizukn. Jlocsraenns $i3uku 1 11 38 I30K 3 IHIIUMHY HayKaMu
ym, y

2. Kinemarunka noctynajibHOro pyxy marepiansHoi Touku. Lnsx Ta nepemitienns. [IIBUAKICT Ta MIPUCKOPEHHS.

3. TanrenuiaiizHe Ta HOpMaAJIbHE TPUCKOPEHHS. [I0BHE IPUCKOPEHHSI.

4. KinemaTnka obeproBoro pyxy. KyT nmoBopory, KyToBa IIBHIKICTh Ta KyTOBE IIPUCKOPEHHSI.

5.
6.
7.
8.

Cunu Teprs.

JlnHaMika IOCTYIIOBOTO PyXy. 3aKOHH AWHAMIKH IOCTYHAJIBHOTO PYyX.
3axoH 30epekeHHS IMITYIbCY 3aMKHYTO{ CHCTEMH.

Enepris i pobora. Kinernuna enepris. IloTeH1iansHa eHepris.

9. ABcomoTHO TIpyKHi Ta abCOMOTHO HE IpYy>kHi yaapu. KoedirieHT BiTHOBIECHHS.

10. MowmenT Inepii. Busin ¢popmynu ams MoMeHTy iHepuii oxHOpigHOTO IImiHApa. Teopema IlITelinepa.




11 .KinetnuHa eHepris Tisa, o0 00epTaeThCs.

12.0cHOBHE piBHSIHHS IWHAMIKH 00EPTOBOBOTO PYXY.

13. MoMeHT iMIyJbCy. 3aKOH 30epekeHHsI MOMEHTY IMITYJIbCy B 3aMKHYTIil cuctemi. ['ipockomm.
Tema 2. EneMeHTH peJISITHBICTCHKOI MeXaHiKH

14.TleperBopenns ["amines. MexaHIYHUA NPUHIUIT BITHOCHOCTI.

15. IocTynaru crenianbHOi Teopii BixHOCHOCTI (ocTynatu ElHITeliHA).

16.I1eperBopenns JlopeHna i HACHiIKH, IO 3 HIX BUILTHBAIOTH.

17.OcHOBHHI 3aKOH PEIATHBICTCHKOI TUHAMIKH.

18. Enepris cnokor, KIHETHYHAa €HEprisi Ta IIOBHA EHEPris pESATUBICTCHKOI ~ YacTUHKH. PensTuBicTChKE
CHIBBIAHOIIEHHS MiX ITOBHOIO €HEPTIEIO 1 IMITyJThCOM YaCTHHKH.

Tema 3. 4. 5. OcHOBH MOJIeKYJISIPHOY (Pi3MKH | TepMOANHAMIKH

19. TepMoaMHAaMiYHUA 1 MOJEKYJSIPHO-KIHETUYHHUH CHOCOOM BHUBUCHHS MOJIEKYJSIPHHX CHUCTEM. [30TepMiuHMiA
HpoLec.
20. [306apuunHnii Ta i30XOpUUHHUI nporiecH. 3akoH JambToHa.
21.Piusauns Knanefipona ta MenneneeBa-Kianeiipona. @izndyanii 3MiCT yHIBepCcaIbHOI Ia30BO1 MMOCTIHHOI.
22 Ilepumii 3aKOH TEPMOAMHAMIKH 1 HOT'O 3aCTOCYBaHHS J0 130IPOLECIB.
23.Aniabatuunnii nporec. PiBusauus [lyacona.
24 BuBix OCHOBHOTO PiBHSHHS MOJIEKYIISIPHO-KIHETHIHOT TeOopii.
25.BHYTpIITHS €HEepris i1ealTbHOTO Tazy.
26. Yucno creneHiB BiIbHOCTI. MOJIEKyISIPHO-KIHETUYHA TEOPisl TEINIOEMHOCTI 1/1€aJIbHOTO Ta3y.
27. PiBusinHs Maiiepa, koedinient [lyacoHa Ta Horo 3amuc 4epes Yucio CTETNeHiB BUTbHOCTI.
28.Kpyrosi mporecu. PoboTa mpu KpyroBux mporecax.
29.1ukn Kapuo. K.x.a. nukny Kapho.
30./Ipyruii 3aKOH TePMOTUHAMIKH.
31 .IlonsTTs MpO eHTporito. O0YKCIEeHHS 3MiHH SHTPOIIIi B TEPMOJUHAMIYHHUX MPOLIECAX.
32. PeanpHi ra3u. PiBusnas Bar-nep-Baanbca. [3oTepmu peanmbHOTO rasy.

Tema 6. Enexkrpocraruka

33. EnekTpuuHuiil 3apsa. 3aKoH 30€peKeHHS eNCKTpUYHOro 3apsay. Cuina B3aeMomii MiXK TOUKOBUMH €JICKTPUUHUMHU
3apsnamu. 3akoH Kynona.

34. CunoBa  XapaKTEPHCTHKA €JIEKTPOCTATUYHOIO MOJs  (HANPYXKEHICTh €JIEKTPOCTATHYHOTO MOJIs) Ta HPHHIMII ii
CyNepIo3uLii.

35.TToTiK BEKTOpa HAMPYKEHOCTI EIEKTPOCTATHYHOTO MOJisA. Teopema

Ocrporpazncekoro-I"ayca JUIst MIOTOKY BEKTOpa HaNpy>X€HOCTI €JIEeKTPOCTATHYHOTO IIOJIS 4Yepe3 3aMKHYTY
MTOBEPXHIO.

36. Bukopucranus teopemn Octporpajcekoro-I'ayca st o04MCIICHHS HAPYXEHOCTI €J1eKTPOCTaTHYHOTO TIOJIS.
37.PoboTa 1o nepeMilIeHHIO 3aps/ay B €IeKTPUIHOMY TIOJII.
38. TToTeHIias i pi3HUIS TOTEHILIAIB.
39. lupkynsiiis BEKTOpa HANpPYXKEHOCTI eJeKTpocTaTHYHOro mnoJst. [ToTeHiianbHuil XapakTep eIeKTpOCTaTHYHOTO
TOJISL.
40.3B'S130K CHIIOBOI 1 CHEPTETHYHOI XapPAKTEPUCTUK CIICKTPHIHOTO TTOJIS.
41. EnextpuduHa eMHicTh. KoHIEHCaTOpH. €EMHICT TUIOCKOT'O KOHIEHCATOPA.
42. 3'enHaHHS KOHIECHCATOPIB.
43.EHeprisi CHCTEMH 3aps/pKeHHX TUI. EHepris 3apsikeHOro KoHIeHcaTopa.
44 I'yctrHA eHeprii eIeKTPOCTaTHIHOTO TIOJIS.
Tema 7. IlocTiliHUIA eJIeKTPUYHHUI CTPYM
45. Tocriitanii enexTpuuHuid crpyM. Enexkrpopyiuiiina cuna. Hampyra i pisHUIS HOTEHIaiB.
46.3axon Oma i 3axoH Jxoynsa-Jlenmna B audepeHmianbpHii 1 iHTerpaibHii popmax.
47.3'eqHaHHs onopiB (MOCIIOBHE 1 MapalielibHe 3'€THAHHS POBITHUKIB).
48.3axonu Kipxroda i ix 3acTocyBaHHs.



99.

49.
50.

51

66.
67.
68.
69.
70.
71.
72.
73.
74.

Tema 8. Enexkrpomarnerusm. EjexkTpoMarniTHa iHaykuis.
MarsiTHe noje, MarHiTHa iHAyKIis. 3akoH bio-Capapa-Jlamnaca.
ITpuknanu 3actocyBanHs 3akony bio-Casapa-Jlamiaca.

. Cuna Ammepa. Cmna JlopeHna.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

Edexr Xomna.
Pyx 3apspkeHUX YaCTHHOK B MarHiTHOMY HOJII.
Huxorigai nprckoproBadi, maccnekTpomerpu, MI'/l-reHepaTopu.
3aK0H IMOBHOTO CTPYMY (IHMPKYJIIAIis BEKTOpa iHIYKIIIT) AT MaTHITHOTO TOJIS Y BaKyyMi 1 HOTO 3aCTOCYBaHHS.
MarHiTHHI MOMEHT BUTKA 3 CTPYMOM.
[NoTik BekTOpa MarHiTHOI IHIYKIII.
PoboTa o nepemimeHHro MPOBiAHUKA i KOHTYPY i3 CTPYMOM B MarHiTHOMY IIOJIi.
Enexrpomarnitaa ingykuis. 3axon @apanes i mpasmio Jlenma. Hocnix Jlenna.
SBume camoiHAyKii. [HAYKTHBHICTB.
Ctpymu Ipy 3aMUKaHHI 1 pO3MUKaHHI KOJIa, K€ MICTUTD 1HIYKTUBHICTb.
Enepris cucremu npoBigHUKIB i3 ctpyMoM. EHeprist MarniTHOro nosst. O6’eMHa I'yCTHHA €Heprii MarHiTHOTO MOJISL.
SBuine B3aeMOIHIYKIIi1, B3aeMOiHAYKTUBHICTE. TpancdopmaTopu. Buxposi ctpymu. CKiH-e(eKT.
MarsiTHI MOMEHTH aTOMIB.
JiamarHeTusMm i napamMarHeTusM.
Tema 9. 10. 11. KosinBanus i XxBuJi
®epomaraeTisM. MarHiTHHHI TicTepe3uc.
lapMoHivHI KOTUBaHHSA 1 1X XapakTepucTUKH. JudepeHmiaapae piBHAHHSI rapMOHIYHIX KOJMBAHb.
MexaHiuHi rapMOHIYHI KOJIMBaHHSI.
Enextpuunuil KonuBanbHUN KOHTYP.
Tapmoniuamit octumaTop. pyxuHanit, Gi3sMIHUHN 1 MAaTeMaTHIHIH MasSTHAKH.
Eneprist rapMOHIYHHAX KOJUBaHb.
CkJ1aziaHHs rapMOHIYHHX KOJIMBaHb OJTHAKOBOI'O HANPSIMKY 1 OIHAKOBOI YacTOTH.
CkJ1aziaHHs B3a€MOIEPIICHANKYIIIPHUX KOJUBAaHb OJIHAKOBOT YaCTOTH.
3aTyxarodi KOJIMBaHHS.

75.BumytieHi KonuBaHHA. Pe3oHaHC.

76.
77.
78.

AKTUBHHM, pEaKTUBHHIA 1 TOBHUH OTIp B KOJAaX 3MIHHOTO CTPyMY.
Pe3oHaHc HapyT 1 pe30HaHC CTPYMIB B KOJIaX 3MIHHOTO CTPYMY.
XBUIIBbOBI TporiecH. MexaHi3M YTBOPEHHSI MEXaHIYHUX XBWIIb y MPYXKHOMY cepeloBuii. [10310BxkHI 1 monepedHi

XBHIII.

79.
80.
81.
82.
83.
84.
85.
86.

87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
97.
98.

PiBrsiHHA Oirydoi xBumi. JOBXKHWHA XBWIIL | XBUJIBOBE YUCIIO.
dazoBa MIBUKICTD, IUCTIEPCis, EHEPTisl XBHJIL.
[puHIMT cynepno3uiii XBuUib, XBUIILOBUI MAKET, IPYIOBa HIBUIKICTb.
KorepeHTHicTh, iHTEpdEpEHIIisT XBUIIb.
YTBOpEHHS CTOSYOT XBWIII. PIBHSHHS CTOSYO1 XBIII 1 HOT'O aHaIIi3.
Edexr Jlomepa i MEXaHIYHUX XBUIIb.
PiBusaHHA MakcBena.
EnexrpomarniTai xsuii. Bekrop Ymosa-IloiiTinra.
Tema 12. XBHJIbOBa ONITHKA
Icropist po3BUTKY MOTIISIIB HA IPUPOLY CBITIA.
EneMeHTH reoMeTprYHOT ONTUKH. SIBUIIE TOBHOTO BiIOWBaHHSI.
Iarepdepenuis citna. KorepeHTHicTh. Po3paxyHoK iHTeppepeHIiHHOI KapTHHH BiJ] 2-X KOTePEHTHHX JKEPEIL.
IaTepdepenmis ciTia B TOHKHX MUTiBKax. [HTepdepomerpu. [IpocsiTmoBanpaa ontika. Kimbist HetoToHa.
Ipuniun [Novirenca-Openens. Metox 30H @penens. [IpsaMoIiHIHHICTS TOMUPEHHS CBITIA.
Hdudpaxiis Ha KpyriaoMmy oTBopi. Audpakxiist Bif Kpyriaoro eKpaHy.
Hudpakuis @paynrodepa Ha oqniii minuHi. Audpakuiiina pemiTka.
®opmyna Bynbega-bperris (nudpakuis peHTreHiBCbKHX TPOMEHIB Ha IIPOCTOPOBIH KPUCTANIIUHIHN PeLiTIi).
ITonsTTs po royorpadiro.
IIpupoane i monspusosane cBitio. [Tomsapusamist cBiTia npu BigOuBanHi. 3akoH bprocTepa.
3akon Maioca.
[Mongiiine npomeHe3anomiieHHs. [Toxsipoianm i mossipu3aniiiti NpU3MH.
HItyuna ontuyna anizorponis. Edexr Kepa.

[Monspumerpis. ONTHYHA aKTUBHICTH CEPEIOBHUIIIA.



100. Edexr Papanes.
Tema 13. EleMeHTH KBAHTOBOI ONTHKH
101. TemoBe BUIIpOMiHIOBaHHS. AGCOIIOTHO YopHE TiT0. 3akoH Kipxroda.
102. 3axon Credana-bomprmana.
103. 3axoH Bina s TEIUIOBOrO BUIPOMIHIOBAaHHSI.
104. Ksanrosa rinote3a [Tnanka. ®opmyna [Tnanka.
105. Iipomertpis.
106. ®oroedext. Bunu potoedekry. PiBusaunsa Eitamrelina s 30BHIIIHBOTO (oTOCDEKTY.
107. Tuck ceitia. Jocniau Jlebenera.
108. Edexr KomnTona.
109. [MianmexTw4yHa €AHICTH KOPITYCKYJSIPHUX 1 XBHIIBOBUX BIIACTHBOCTEH €IEKTPOMATHITHOTO BUIIPOMiHIOBAHHSI.
Tema 14. 15. 16. ATomHua ¢izuka. EjleMeHTH KBAaHTOBOI MexaHiku. EjleMeHTH KBAaHTOBOI CTATHCTUKH
110. Mogpemni atroma. Hocmiau Pezepdopra.
111. Tlocrynaru bopa.
112. Teopis bopa nns aToma BOJIHIO i BOAHEBOMOAIOHHX.
113. CepianpHi 3aKOHOMIPHOCTI Y BUIIPOMiHIOBaHHI aTOMiB BOAHIO. JIiHiigacTi ciekTpH.
114. Timote3a i popmymna Jlyi ne Bpoitnsa. CriBBinHOUmIEHHS HeBU3HaYeHOCTEH [ eit3eHOepra.
115. XBunboBa QyHKIIA 1 11 cTaTUCTUUHMI 3MicT. BracTHBOCTI XBUIILOBOT (hyHKIIIT.
116. 3aranbne piBHsaHHs Llpeninrepa i piBusuus Llpeninrepa ass cranioHapHUX CTaHIB.

117. 3acrocyBanns piBHAHHA Llpeminrepa mis 3amadi 3HAXOIDKEHHS YACTHHKH B O€3MEXHO TIIMOOKIH MpsMONiHIAHIN
“HOTEHIabHIHN AMi”.

118. JliniiiHU# rapMOHIYHHN OCIIIIIATOP 3 KJIIACHMYHOI 1 KBaHTOBOI Teopii. TyHenpHuUi ehekT.
119. Arom BoAHIO B KBaHTOBI# MexaHili. KBaHToBi yncna. CepiaibHi 3aKOHOMIPHOCTI BUTIPOMIHIOBAHHSI aTOMa BOJIHIO.
120. Ipuniun [aymi. Po3momin enekTpoHiB B aToMax mo 0000uyKax i migo0omoukax (po3moIis eEKTPOHIB M0 CTaHaX).

121. PenTreHiBChbKi CHeKTpH. [ampMiBHE pEHTTCHIBCHKE BHUIIPOMIHIOBAHHS. XapaKTEPUCTHYHE pPEHTTEHIBCHKE
BUIIPOMIHFOBaHHSI.

122. MonexymspHi criektpu. KomOiHamiiiHe po3citoBaHHS CBITIIA.
123. CnoHTaHHE i BUMYIIICHE BUNPOMiHIOBaHH. [IpUHIHI pOOOTH ONTHYHUX KBAHTOBHUX reHepatopis. (Masepu, azepu).
124, EnemeHTH KBaHTOBOI CTaTUCTHKH.
Tema 17. ®i3uka TBepaOro TijNa
125. XimiuHn# moTeHmian. Y3aradbHEHHS (YCYCHUIbHEHHS) €NEeKTPOHIB B KpHCTalaX. YTBOPCHHS 30H CHEPTETHIHHX
piBHIB.
126. Po3mofin enexkTpoHiB 10 €HEPTeTUYHHX PIBHAX B 30HaX. BaneHTHa 30Ha. 30Ha MPOBiAHOCTI. 3a00pOHEHA 30HA.
127. Metanu (MpoBiTHUKHM), AI€IEKTPUKH 1 HAMIIBIPOBIJTHUKHU 3 TOYKH 30py 30HHOI T€Opii TBEPIUX TiJ.
128. BuiacHa MpoBiAHICTH HAIIBIPOBIIHUKIB.
129. 1oMiImKoBi HaIiBIPOBITHUKH N-TUIY 1 p-THITY. JOMIIIKOBa MPOBiHICTH HAITiBIIPOBiTHHKIB.

130. BwusHavYeHHS MUPUHU 3a00POHEHOI 30HHU 1 €HEeprii JOMINIKOBHX PiBHIB Y HAIIBIPOBIIHUKIB BUKOPUCTOBYIOUH TEOPil
MPOBIHOCTI HAITiBIIPOBITHHUKIB.

131. ®doromnpoBigHiCT, HAMIBNPOBIAHMKIB. JItOMiHECIEHCIS HAamiBIPOBIAHKUKIB. TepMpCTUMYNBOBaHI IPOBIAHICTD 1
JIOMIHECHICHIIis B HAMIBIIPOBi THUKAX.

132. KownrakT nBOX MeTaniB. KoHTakTHa pi3HUIS NOTeHIiaiB. 3akoHn BonbTa.
133. Edekr 3eebeka, edekt [lenpthe i epext Tomcona.

134. KoHrakT MeTamy i HalliBIPOBiAHUKA N-THITY (200 p-THITY).

135. KoHTtakT HamiBIpoBiTHUKA N-TUMY i1 p-THITy. HamiBIpoBiTHUKOBHH TiOI.
136. HaniBnpoBigHUKOBUII TPioI.
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