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ApTop noHaz, 80 HayKOBUX i HABYAJIbHO- METOAMYHUX MyOJTiKaLif
Kypcu «®isuka» Ta «3arasbHa pizuka»
JleTa/bHillle PO BMKJIaJa4ya HA CalTi Kapeapu

3arasibHa iHpopmanisa

AHoTanjisa

Kypc 3arasbHoi ¢i3uky 3HalOMUTB 3 GyH/JaMEHTAJTbHUMU MOHATTSMH, 3aKOHAMHU i TEOPisIMU KJIACUYHOI
Ta cydacHol ¢pi3WKH, OCHOBHUMH MeTOJaMU pO3B’A3yBaHHA Qi3UYHUX 3a/ia4, 0COOJUBOCTSMUA OCHOBHUX
disuyHuX nporieciB. Lle 3a6e3neuynTh epeKTUBHE ONAHYBAaHHS ClellialbHUX AUCHHUILIIH i moAaabiy
MOXJ/IMBICTh BUKOPUCTAaHHS Qi3UUHUX NPUHIUIIB y rajiy3i aBToMaTH3aliil Ta po60TOTEXHIKH.

MeTa Ta miji AUCoUIiHA

[isi Kypcy - 3a6e3MeYruTH MalOyTHIX iHKeHepiB 623010 eKCIIepUMEeHTaJIbHOI Ta TEOPETUYHOI MiATOTOBKH
3 pyHpamenTanbHOI $i3uKH; cpopMyBaTH HABUYKU YCBiAOMJIeHHS Qi3UYHOTO 3MiCTY iHXKEHEepHHUX
npo6JsieM; pO3BMHYTHU 3J]aTHICTb 10 NPAaKTUYHOIO 3aCTOCYyBaHHA pyHJAaMeHTaJlbHUX 3HaHb 3 Qi3UKHU ¥
rajy3i aBToMaTu3allil Ta po60TOTEXHIKU.

dopmMaT 3aHATH

Jlekuii, 1abopaTopHi po60TH, IPAKTHUYHI 3aHATTS, CaMOCTiHHa po60Ta, po3paxyHKOBO-rpadiuHe
3aBJlaHHA, KOHCyJbTaljl. [liIcyMKOBUI KOHTPOJIb — iCITUT.

KoMneTeHTHOCTI

KO01. 3paTHicTb 3aCTOCOBYBAaTHU 3HAaHHSA y NPAKTUYHUX CUTYyaLlifIX.
K08. 3paTHicTh npantoBaTH B KOMaH/|.


mailto:tetiana.shelest@khpi.edu.ua
https://www.kpi.kharkov.ua/ukr/

K12. 3paTHicTh 3acTOCOBYBaTHU 3HAaHHA Qi3UKH, eJIEKTPOTEXHIKH, eJIEKTPOHIKH i MikponpoliecopHoi
TeXHiKH, B 06531, Heo6XiJHOMY 11 pO3yMiHHS MMPOLECiB B CUCTEMAax aBTOMAaTH3allii Ta KOMIT I0TepHO-
IHTEerpoBaHUX TEXHOJIOTIAX.

Pe3ysibTaTH HaBYaHHA

[1P02. 3HaTu ¢i3UKYy, eJIEKTPOTEXHIKY, EJIEKTPOHIKY Ta CXeMOTEXHiKy, MiKpOIIPOI[eCOPHY TEXHIKY Ha
piBHi, HEOOXiTHOMY /ISl pO3B’sI3aHHSI TUIIOBUX 33/a4 i Mpo6JieM aBTOMAaTH3allii.

0o6car AMCHUMILIIHU

3aranbHuM o6car aucuumtiny 390 rog. (13 kpegutie ECTS):

Cemectp 1 (5 kpeguriB ECTS):

Jekuii — 32 roJ., 1abopaTopHi po60oTH — 32 roJ., NPpaKTUYHI 3aHATTH - 16 roj., camocTiiiHa po6oTa - 70
roj.

Cemectp 2 (5 kpeguriB ECTS):

Jekuii — 32 roJ., 1abopaTopHi po60oTH — 32 roJ., MpaKTUYHI 3aHATTH - 16 roj., camocTiiiHa po6oTa - 70
roji.

Cemectp 3 (3 xpegutu ECTS):

Jekuii - 32 roj., 1abopaTopHi po6oTu - 16 roja., caMmocTiiiHa po6oTa — 42 rog.

IlepeayMoBM BUBYEHHA AUCLMILIIHU (MpepPeKBi3UTH)

Jis ycnimHOTo onaHyBaHHS Kypcy HE0OXi/JTHO MaTH 3HAHHS Ta NPAKTUYHI HABUYKU 3 KypciB «Dizukay,
«Asre6pa i moyaTky aHasIi3y» B 06cs13i, nepes6ayeHOMY porpamMaMu 3arajlbHOOCBITHBOI cepeHbOI
LIKOJIU.

0co06JIMBOCTI AUCHUIJIIHU, METOAM TA TEXHOJIOTil HABYaHHA

Jlekuii NpoBOASATHCA IHTEPAKTUBHO 3 BUKOPUCTAHHAM MYJbTUMEJiMHUX TexHOoJ0Tii. Ha 1abopaTopHUx
po60Tax BUKOPUCTOBYETLCS NPO6IeMHe HaBYaHHS 3 3aCTOCYBaHHSAM MYJIbTUMeiMHUX TexHoJoTii. Ha
NPAaKTUYHUX 3aHATTIAX BUKOPUCTOBYEThCS NP06IeMHe HaBYaHHS, Kelic-MeTo/i, METO/, 3BOPOTHOTO
3B'sI3Ky 3 OOKY CTY/IEHTIB.

IIporpama HaB4YaJIbHOI AUCHUILIIHA

TeMu JIeKIilHUX 3aHATH

Cemectp 1

3micTtoBHUM Moaysb 1. Pi3nyHi OCHOBU MeXaHiKU

Tema 1.1. EnemMeHTH KiHEMaTHKH

MexaHiuHuit pyx. @isuuHi MoJesi: MaTepiasbHa TOUKA, CUCTEMA MaTepiaJbHUX TOYOK, aOCOTIOTHO
TBepZe TiJ1o, CyLisibHe cepenoBulle. [IpocTopoBo-4acoBi cucTeMu BiJuliKy. [IpuHLIMII HE3a/1€3KHOCTI
pyxiB. KinemaTnunuit onuc pyxy. TpaekTopis, waax, nepeMimeHHs. IBUAKICTb Ta NPpUCKOPEHHS B
3araJibHOMy BUIIa/IKy KpHBOJIiHiIlHOTO pyXy. HopMasibHe Ta TaHreHLjiaJbHe NprUcKopeHHA. KyToBa
HIBU/IKICTD Ta KyTOBE NPHCKOPEHHS TOYKH, [0 PyXa€EThCS MO KOJ1y, i ix 3B's130K 3 JIiHIHHUMU
IIBU/JKOCTSIMH Ta MPUCKOPEHHSMHU.

Tema 1.2. /luHaMika MaTepiaJbHOI TOYKHU

[IoHATTSA cTaHy B KJ1acu4Hil MexaHili. OcHOBHa 3aa4da JuHaMiku. [lepminii 3akoH HeloToHa (3akoH
inepuii). [loHATTs npo iHepuianbHi cucTeMu Bifiky. Cua. [lpyruit 3akod HetoToHa. Cuiiv B MexaHilyi.
IMnynbc yacTUHKU. IMnysibe cuu. Cuna gk noxifiHa imnyJsbcy. TpeTiil 3akoH HetoToHa. 3aK0H pyxy
neHTpa iHepuii. 3aK0oH 36epeXeHHs IMITYIbCY.

Tema 1.3. TBepae Tijsio B MeXaHilli Ta 3aKOHU KOT0 PyXy

MowmeHT cuiu (06epTa/ibHUM MOMEHT). MOMeHT iHep1iil MaTepia/ibHOI TOUYKH i TBEPAOTO Tisla BiAHOCHO
oci. 064yuceHHs1 MOMeHTIB iHeplil TBepAux Tij. Teopema lllTeitHepa. PiBHAHHS AUHaMiKK
06epTasbHOro pyxy. MoMeHT iMnyJ/ibcy. PiBHSIHHSI MOMeHTiB. 3aKOH 30epeKeHHSI MOMEHTY iMIYJIbCY.
Tema 1.4. Po6oTa Ta eHepris
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EHepris. Po6oTa. [loTyxHicTh. KiHeTuuHa eHepris. P060Ta, MOTYXHICTb i KiIHETUYHA eHepris npu
obepTasibHOMY pyci Tisia. [loJie sk popma MaTepii. KoHcepBaTHBHI Ta HEKOHCEPBATHUBHI CHUJIH.
Jucunaris eHeprii. [loTeHLia/ibHA eHePris YaCTUHKU. 3aKOH 36epeKeHHs] MeXaHiYHOI eHeprii .

Tema 1.5. [IpunHIUn BiflHOCHOCTI B MexaHiIli

[lepeTBopenHd 'asined. InBapianTu nepeTBopeHsb ['anisies. HeinepuianbHi cuctemMu BigJiky. Cuu
iHepuii. [lpyruit 3akoH HeloTOHA B HeiHepLiaIbHUX CUCTeMaX BifJ1iKy. 3a/IeXKHICTb MPUCKOPEHHS CUJIU
TAXKIHHA BiJ IUPOTH.

Tema 1.6. E1eMeHTH pesISITUBHOI MeXaHIKU

[ToctynaTtu cneniasibHOI Teopil BigHOCHOCTI. [lepeTBopeHHA JlopeH1a. [HBapiaHTH epeTBOPEHD
JlopeHnna. Hacigku 3 nepeTBopeHs JlopeHIa: CKOpOYEeHHS PYXOMHUX MacCIITabiB JOBXWHH, CIIOBiJIbHEHHS
X0y PYXOMUX FOAUHHUKIB. BiIHOCHICTBL 0fHOYaCHOCTI. [HTepBaJl y 4OTUPUBHUMIPHOMY IPOCTOPI.
PensgsTuBHUY iMnyJsibc. OCHOBHE PiBHSIHHA pPesIITUBHOIL JUHaMiKu. [loBHa eHepris pesiiTUBHOI YaCTUHKU.
EHepris cnokoto. KiHeTH4yHa eHepris. 36epekeHHs eHepTil-iMIy/IbCy y peJIATUBHIN MeXaHilli.

3MiCTOBHUU MOAYJ/Ib 2. MexaHiuHI KOJINBAaHHS Ta XBUJII

Tema 2.1. l'apMoOHiYHI KOJIMBaHHSA

Kinacuodikalliss KosiiBaHb. XapaKTePHUCTHUKHU rapMOHIYHHX KOJIMBaHb: 3MillleHHS BiJ 0JIOXKeHHS
piBHOBary, amIUIiTy/ia, nepio/, JiHilHA i IMKJIiYHA YacToTa, pa3a, moyaTkona ¢asza. FapMoHiuHi
KoJIMBaHHsA. EHepreTuuHi cniBBilHOLEHHS 4151 ocuusiTopa. @isuuHUN, MaTeMaTUUHUN Ta NPY>KUHHUH
MagTHUKY. Pa30Ba MJIOMKMHA ocuuasATOpa. ['padivyHuii crioci6 306paskeHHS] TApMOHIYHUX KOJIMBaHb 3a
JIOTIOMOTOI0 BEKTODY, 1110 060epTaeThCA. [lolaBaHHSI rTapMOHIYHUX KOJIMBaHb 0JHAKOBOT' O HAMPSMY.
ButTs. [JogaBaHHs B3aEMoNepeHAUKYIsIpHUX KoJMBaHb. @irypu Jliccaxy.

Tema 2.2. 3racaroyi Ta BUMYyIlIEeHi KOJIMBaHHS

BisbHi 3racatodi kosimBaHHs. KoedillieHT 3racaHHs, JeKpeMeHT, JiorapupMiyHUN JeKPEMEHT,
JlOGPOTHICTB, Yac pesakcalii. BuMmyiieHi MexaHiuHi kosiMuBaHHs. [Ipoliec BCTaHOBJIEHHS KOJIMBaHb.
AmmniTyza i dasa npyu BUMyLIEHUX KOJIMBaHHAX. Pe3oHaHC.

Tema 2.3. XBUJIbOBI poLecu

MexaHi3M yTBOpEHHS MeXaHiYHUX XBUJIb.. [lonepeyHi i mo3goBxHi xBuIi. [Inocka xBuiisd. PIBHAHHA
6ixkydoi xBuJi (miockoi, chepudHoi i nuaiHApUYHOI). Pa30Ba MBUAKICT, JOBKHHA XBUJIi, XBUJIbOBE
YHCJIO | XBUJILOBUM BeKTOp. EHepria xBuib. BekTop YMoBa. CToA4i xBuJi. By3.u i my4HoCTI.

3MmicToBHUM MoayJib 3. OCHOBU MOJIEKYJISIpHOI QiKY Ta TepMOJHHAMIKH

Tema 3.1. OcHOBHU MOJIEKYJISPHO-KIHETUYHOI Teopii rasis

TepmoanHaMiyHi napamMeTpu. PiBHOBaxkHUU cTaH. OCHOBHI MOJI0’KEHHSA MOJIEKYJIAPHO-KiIHETUYHOI Teopil
rasiB. PIBHSIHHA cTaHy ifleasbHOrO rasy. 3akoH /JlanbToHa. OCHOBHE PiBHAAHHA MOJIEKYJ/IAPHO-KiHETUYHOI
Teopii ifeanbHOrO rasy. CepeaHs KiHeTU4YHA eHeprisi MoJieKyJl. MoJieKyJIsipHO-KiHETUYHUI CEHC
TeMIepaTypH.

Tema 3.2. Knacu4Hi cTaTUCTUYHI pO3NOAIIU

Posnozin MakcBeJiia MoJieKyJ ijea/IbHOI0 rasy 3a IIBUAKOCTSAMH TeIJIOBOro pyxy. CepelHb0O
apupMeTHYHa, CepeJHbOKBaZpaTU4YHa Ta HalBiporijHilla MBUAKOCTI MoJIeKyJ rasy. bapomeTpruyHa
dopmysa. Posnogin bosibiimana. Posnozin MakcBesia-bosibliMaHa.

Tema 3.3. OcHOBU TepMOAMHAMIKH

BHyTpiliHsA eHepria TepMoArHaMiuHol cucteMu. PoboTa i Tensora. [lepiinii 3aKoH TepMOAMHAMIKH.
TensioeMHicTb rasiB. KiJIbKICTb CTyIeHiB BiJIbHOCTI MOJIEKYJ/IA. 3aKOH PIBHOMIPHOTO PO3MOAiNy eHeprii
3a cTyneHsMH BisbHOCTI. [losiiTponHi npouecu. [3onponecu. AgiabatHui npouec. PiBHssHHA [lyaccoHa.
3acTocyBaHHS MePLIOTO 3aKOHY TEPMOAUHAMIKH 10 NOJITPONMHUX nporeciB. KosoBuil npouec (1ukJ).
TenoBi ABUTYHU Ta 0X0JIOKyBaJbHI MalIUHU. [luka KapHo. TepMoavHaMiyHa IKaJia TeMIlepaTyp.
Jpyruii 3akoH TepMoJrHaMiku. EHTponis. TpeTiil 3aKoH TepMoAUHaMiku - TeopeMa HepHcTa.

Tema 3.4. fBuija nepeHeceHHA

CepeziHs JOBXKKHA BIJIBHOTO NPOGIry MoJsieKyJ1, eQeKTUBHUH AiaMeTp MOJIeKyJl, cepeiHsl KiJIbKiCTb
3iTkHeHb. ABuIlle nudy3il. KoedinienT audysii. ludysisa y rasax i TBepux Tinax. ABuiie
TemonposigHocTi. TeMnepaTyponpoBoAHicTb. B'si3kicTb. KoedinieHT B'si3kocTi rasis i piguH.
JlmHaMidHa i KiHeMaTU4HA B'S3KiCTb.

CemecTtp 2

3MmicToBHUU MoayJib 4. EnekTpuka
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Tema 4.1. EnekTpocTaTuKa y Bakyymi

JMCKpEeTHICTh eJIEKTPUYHOTO 3apsiAy. 3aKOH 30epexeHHs 3apsaay. 3akoH Kysnona. HanpyxeHicTb
€eJIEKTPUYHOTO I0JI1 TOYKOBOTO 3apaay. [Ipunuun cynepnosuiii. [IoTik Hanpy»KeHOoCTi eJIeKTPUIHOTO
noJsis. Teopema ["aycca AJ1g eJIeKTpUYHOrO N0JIs Ta il 3aCTOCyBaHHA: M0Jie PiBHOMIpHO 3apsi/P)KeHUX TiJI:
HeCKiHYeHHOI IJIOIIMHY, HUTKH (IuJIiHApa), KyJii. Po6oTa cui moJis npu nepeMileHHi 3apsis.
LUpKyJ AL HAIPY>KEHOCTI eJIeKTPOCTATUYHOr0 110J14. [loTeHLia 1011 TOYKOBOI'O 3apAAy, CACTEMU
3apsgiB. EkBinoTeHnjianbHi noBepxHi. [loTeHUia/bHA eHepris.

Tema 4.2. [IpoBilHHKY Ta [lieJIEKTPUKU B €JIEKTPOCTATUIHOMY IOJIi

[IpoBiAHUK B eJleKTpUYHOMY IoJii. fIBulIe eseKTpocTaTU4YHOI iHAYKIii. EJ1eKTpocTaTUYHMM 3aXUCT.
HienexTpuku. JJUmosb y 30BHIIHbOMY eJIEKTPUYHOMY 10JIi. [10/IIpHI Ta HENMOJIAPHI MOJIEKYJIH.
[lonsipy3saui fieJIeKTPUKIB B eJIeKTPUYHOMY OoJi. JlieJleKTpUYHa NPOHUKHICTD Ta JjieJIeKTpU4YHa
CcpuiHATAUBICTB. EnekTpuyHe 3MileHHs. Teopema Maycca fiJis oJisl B AiesIeKTpUKaX.

Tema 4.3. [locTiliHUM eJIeKTPUYHUHN CTPYM

[locTiiHMH eIeKTPUYHUI CTPYM, HOTO XapaKTePUCTUKHU Ta YMOBH icCHyBaHH:A. CuJia eIeKTPUIHOTO
cTpyMy. BekTop ryctunu ctpymy. EsniekTpopyiiiliHa cusa. PisHULS eleKTpUYHUX NOTEHLiaJliB,
eJleKTpU4Ha Hanpyra. EnekTpuynuii onip npoBigHukiB. 3akoHu OMa Ta JleHya-/lx0yJ151 B iHTerpajibHin
Ta audepeHniaabHik popwmi. [IpaBusa Kipxrooda.

3MicTOBHUUM MOoAyJib 5. MarHeTHU3M

Tema 5. 1. MarsHiTocTaTHKa y BakyyMi

MarHiTHe nosie. BekTop MardiTHoi iHAyKIil. MarHiTHUA MOMEHT KOHTYPY 3 eJIeEKTPUYHHUM CTPYMOM.
MowmeHT cuiy, 1o Aie Ha KOHTYp. 3akoH bio-CaBapa-J/lanuaca. [IpyuHun cyneprnosunii MarHiTHUX MOJIB.
MarHiTHe noJsie HAMNPOCTIIHUX CUCTEM: IPAMOJIIHIHHOTO TPOBIAHUKA 31 CTPYMOM, KPyrOBOI'O CTPYMY.
3aK0H NMOBHOTO CTPYMY /ISl MarHiTHOTO noJis y BakyyMi. 3akoH AMmnepa. Cuia JlopeHna. MarHiTHuit
noTik. Teopema ['aycca fijis1 MarHiTHOTro MOTOKY. Po60Ta 1o nepeMillieHHIO POBiJHUKA Ta KOHTYPY 3i
CTPYMOM y MarHiTHOMY IOJIi.

Tema 5. 2. MarHiTHe moJie B pe40BUHi

MarHiTHe noJsie B pe4oBUHI. MarHiTHe noJie 3apsy, IKUK pyXaeTbcs. MoJieKyAsIpHi CTpyMU. MarHiTHi
MOMEeHTHU aToMiB. HaMarHiueHicTb. MarHiTHa NpOHUKHICTb Ta MarHiTHa CIPUXHSATJIUBICTD.
Hanpy»xeHicTb MarHiTHOro noJigd. 3aKOH MOBHOI'O CTPYMY [/ MarHiTHOTO N10JIS B p€4YOBUHI. YMOBH Ha
Mexi po3Jisy BOX cepefoBull. TUIIM MarHETUKIB: MapaMarHeTHKH, JilaMarHeTUKH, GepoMarHeTUKH.
Tema 5.3. EnekTpomarHiTHa iHAyKIis

fABuile enekTpoMarHiTHOI iHAYKL{I. 3aKOH esieKTpoMarHiTHoOI iHAykuii @apages. [[paBusio JleHna.
fBuina camoiHAyKLii Ta B3aEMHOI iIHAYKLil. [HAYKTUBHICTB. B/iacHa iHAYKTUBHICTB JOBroro CoJieHoia.
BcTaHOBJ/IEHHA | 3HUKHEHHS CTPYMY B €JIeKTPUYHOMY KoJIi. B3aeMHa iHAyKTUBHICTB. [IpakTUyHI
3aCTOCYyBaHHA eJleKTpOMarHiTHoi inaykuil. EHeprig MmaraiTHoro noJs.

Tema 5.4. OcHoBH Teopii MakcBeJiia 151 €JIEKTPOMArHiTHOTrO MOJIs

[losscHeHHA MakcBeJIJIOM BUHUKHEHHS e. p. C. iIHAyK1il. BuxpoBe eslekTpudHe noJsie. CTpyMHy 3MillleHHS.
EnexTpoMarHiTHe noJie. CTpyMmu Pyko, ckiH-epekT. CucTeMa piBHSIHb MakcBeJljia B iHTerpasjbHii i
AudepennianbHiit popmax. [IIBUAKICTL pO3NOBCIO/XKEHHS €JIEKTPOMAarHiTHUX 30y I>)KeHb.

Tema 5.5. EnekTpomarHiTHI KOJIMBaHHS Ta XBUJI

['apMOHIYHI eJleKTpOMarHiTHI KoJiMBaHHA. TOMCOHIBCBKHH KOJIMBaJbHUN KOHTYp. BisnbHI 3aTyxaroui
eJIeKTpoMarHiTHi kosinBaHHA. KoedillieHT 3racaHH#, IeKpeMeHT 3racaHHs, JorapuPMiuHUMN IeKPEMEHT
3racaHHs, J0OPOTHICTB, Yac peJsiakcallil KoJIMBaJbHOI CUCTEMU. BUMYyIlIeHi eJleKTpOMarHiTHI KOJMBaHHS.
IMneganc. 'enepaTop 3MiHHOTO cTpyMy. PesoHaHc Hanpyr. [IoTyHICTb 3MIHHOTO CTpPyMy.
EslekTpoMarHiTHi xBuii. XBU/IbOBI PIBHAHHSA /11 €JIeKTPOMarHiTHUX XBUJIb. [IIBUAKICTb NOMIMPEHHSA
eJIeKTPOMAarHiTHUX XBUJIb B cepeioBUIlax. EHepris ejleKTpoMarHiTHUX XBuJb. [1oTik eHepril. BekTop
YmoBga-IloiHTiHra.

3MicTOBHUU MOAy b 6. ONTHKA

Tema 6.1. 'eomeTpryHa onTHKa

[Ipupoja cBiT/1a. 3aKOHU PO3MOBCIO/KEHHS, Bi/j0MBaHHS Ta 3aJI0MJIEHHS CBiTJ1a. AGCOJIIOTHUH Ta
BiJTHOCHU I MMOKAa3HUKH 3a/I0MJIEHHS. fIBUIIle TOBHOI'0 BHYTPIilIHBOTO BiZIGMBAHHS, CBITJIOBOAH Ta iX
BUKOpPUCTAHHA. ONTUYHI CUCTEMHU.

TeMma 6.2. IHTepdepeH1is cBiTIa

[HTepdepeHIiiss MOHOXpOMaTHYHUX XBUIb. KBaziMoHoxpoMaTuuHi xBuii. KorepeHTHicTb. YacoBa Ta
[IPOCTOPOBA KOrepeHTHIcTb. Yac korepeHTHOCTI. /loB>KMHA KorepeHTHOCTI. Po3paxyHok
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iHTepdepeHIiiHOI KAPTUHU Bif ABOX MKepeJ. IHTepdepeHIlis cBiT/Ia B TOHKUX IJIIBKax, OJIOCH PiBHOI
TOBUIMHU i piBHOTO Haxuay. Kisiblist HetoToHa. [[pocBiT/IEHHS ONTUYHUX CUCTEM.

Tema 6.3. /ludpaxuis cBitia

[Mpunuun 'olireHca-Openens. ludppakuisa Openesns. Meton 30H Ppenens. [Audpakiis PpeHens Ha
KpyrJyioMy oTBOpi Ta Aucky. [lisama [lyaccona. ludpaknisa @payHrodepa. Judpaknis Ha ogHiH Ta
6araTbox wijinHax. Jludpakuiiina rpaTtka. Judpakiisa PpayHrodepa Ta cnekTpaJbHUN PO3KIIA/L.
Po3zinbHa 34aTHICTE Ta AUCIIEPCis CIeKTPaJIbHUX MPUJIaJiB.

Tema 6.4. Es1leKkTpoMarHiTHi XBuJii B pe40BHHI

Po3noBcroi>keHHs CBiTJ/1a B pe4oBUHI. ABulle aucnepcii cBiTaa. [loHATTA npo MexaHi3M aucnepcii cBiTJa.
[TorsiuHaHHA cBiTJa. 3aKoH byrepa-/lam6epTa. 3B'130K Aucepcii 3 norJMHaHHAM. ClieKTpaJbHUR
aHaJIi3, KOTO HAyKOBE Ta NPaKTUYHe 3acTocyBaHHA. [lossgpusanis xsuib. [losispusanisa XxBuab npu
BiZi6MBaHHI Ta 3a/10MJieHH]. 3akoHU bprocTepa i Masntoca. [loaBiiiHe poMeHe3aJ0MJ/IeHHS B OJHOOCHUX
KpHCTaJsIaxX Ta Horo nosicHeHHs. [Tosiapusaniiii nputagu. [pusma Hikoss. O06epTaHHSA JIOIIUHA
noJisspu3alii.

Cemectp 3

3MicToBHUU MOAy/b 7. OCHOBHI ysIBJIeHHSI KBAaHTOBOI Qi3uKu

Tema 7.1. En1eMeHTH KBAaHTOBOI ONITUKHU

TensioBe piBHOBaXKHE BUIIPOMiHIOBaHHS YOPHOTO Tija, Horo 3akoHu: Kipxroda, CtedpaHa-bosibiMaHa,
Bina. KBanToBa rinote3a Ta popmysa [lnanka. ®otonu. EHepris, imnysibc Ta Maca ¢oToHa. 30BHILIHIN
doToedekT. KBaHTOBI i XBU/IbOBI NOSICHEHHS TUCKY cBiT/1a. Jlocaigu JlebeneBa. KopnyckyaspHo-
XBWJIbOBUH Aiyasli3M CBITJIa.

Tema 7.2. OCHOBHI ysIBJIeHHS1 KBAaHTOBOI Qpi3uKu

Mogenb aTomy Pesepdopaa. JliHiiuaTi ciekTpy BOJHENOAIOGHUX aTOMiB. /IUCKPETHICTh eHEPTETUYHHX
piBHiB aToMmiB. [locTysaaTtu bopa.

Tema 7.3. KBaHTOBa MexaHika

['inoTesa ae Bpoiins. EkciepuMeHTa/bHe NMiTBEP/PKEHHS XBUJIbOBUX BJAACTUBOCTEN YaCTUHOK
peyoBuHU. [Judpakiis enekTpoHiB (mocsigu Jlesiccona i Jxxepmepa, Tomcona i TapTakoBCbKOro,
Bi6epmaHa, CywmkiHa i @abpukanTa). [[pakTruuHi 3acTocyBaHHs Judpakuii yacTuHok. EnektpoHorpadis,
HelTpoHorpadis. CniBBigHOIIeHHS HEBU3HaUYeHOCcTel ["ali3eH6epra.

Tema 7.4. KBanToBu# cTaH. PiBHssHH4 lllpeinrepa

XBuaboBa GyHKIiA Ta ii cTaTucTUYHUM ceHc. YacoBe piBHsHHS Lpeginrepa. PiBusanHs llpeainrepa aus
CTaliOHAapHUX CTaHiB. BisibHa yacThHKa. YacTMHKA B OAHOBUMIipHIU NPAMOKYTHIN «IOTEHLIHHIN AMi»
(kBaHTYBaHHA eHeprii Ta iMnyJibCy YacTUHKU). [apMoHiYHUE ociiuasTop. HysboBi KosiMBaHHS.
[Ipoxo/i>xeHHs YaCTUHKU KPi3b NOTeHUia/bHUM 6ap’ep. TyHe bHUN eeKT.

3micToBHUM MoayJib 8. Pi3rKka aTOMIB Ta MOJIEKYT

Tema 8.1. ATom

PiBHsAHHA lllpeainrepa A/ 4acTUHKY (e/1eKTpPOHA) y cGepUYHO-CUMETPUYHOMY T0JIi - aTOM BOJHIO, BUJ,
XBUJIbOBUX QYHKIIHN Ta po3Mo/iJi rycTUHU MMOBipHOCTI, pi3MUHUMN 3MiCT KBAaHTOBHUX YHCEJI.
KBaHTyBaHHS eHeprii, MOMEHTY IMIY/IbCY Ta NPOEKLil MOMEHTY iMNyJIbCY esleKTpoHa. OCHOBHUM CTaH
atoMa BoAH0. [locaip lllTepna i ['epnaxa. CniH esiekTpoHa. CniHOBe KBaHTOBe yKca0. OpbiTanbHUM Ta
cniHoBUlM MarHiTHi MoMeHTU. CkaaaHi aTomu. Pepmionu i 6030uHu. [IpuHuun INay.i. Posnosin
eJIEKTPOHIB y aToMmi 3a ctaHaMmu. [lepioguyHa cuctema esieMeHTiB /I.1. MeHgeneeBa.

Tema 8.2. Mosieky.1a

[Ipupoja xiMiuHOTO 3B’A3KY. [oOHHUH | KOBaJIeHTHUM TUNU 3B’13KY. MoJiekysa BoaH00. O6MiHHA
B3aeMo/isl. EHepreTu4Ha CTpyKTypa MoJiekyJ. ENeKTpoHHI, KoJMBa/bHi i 06epTa/ibHi piBHI eHepril
JIBOXaTOMHHUX MoJieKyJ1. MoJieKyIgpHi ClIeKTpH.

3MmicToBHUM MoayJib 9. @i3rKa aTOMHOTO s1/ipa

Tema 9. 1. AToMHe aApo

CkJias aToMHUX A7ep. MacoBe Ta 3apAA0Be 4Mcia. XapaKTepUCTUKU Aep: 3apa/, po3Mip Ta Maca Azpa.
B3aeMoziisl HyKJIOHIB B s/ipi ¥l NOHATTA NPO BJIACTUBOCTI Ta NPUPOAY AepHUX cuJl. [lebeKT Macu Ta
eHepris 3B’13KY Aep. AaepHi peakiii. 3aKoH paiioaKTUBHOTO0 po3najy. AKTUBHICTb PaJiOHYKIIAY.
3akoHoMipHOCTi anbda-, 6eTa-, i rama-po3naay sjep. JIaHIoroBa peakiiis noaiiy aaep. AnepHui
peakTop. TepMosepHi peakuil.
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3micTtoBHUM MoAysb 10. EnleMeHTH Gi3MKH KOHAEHCOBAHUX CTaHIB

Tema 10.1. Kpucrtanu

ByaoBa kpucTasiB. XapakTep XiMiuHUX 3B’I3KiB ¥ TBepAuX Tisax. [loHATTS npo ¢poHOHU. Temng0eMHICThb
KpHUCTaJIiB.

Tema 10.2. [IoHATTSA PO 30HHY TEOPil0 TBEPAOTO Tija

EHepreTuuHi 30HU y KpucTaJax. BaseHTHa 30Ha, 3a60poHeHa 30Ha i 30Ha MPOBi/HOCTI. 3alTOBHEHHS 30H:
MeTaJly, [ieJIeKTPUKHU, HalliBIIPOBiJHUKU.

Tema 10.3. EsleMeHTH KBAHTOBOI CTATUCTUKHU

CTaTHUCTHYHMH ONMC KBAaHTOBOI cucTeMH. KBaHTOBI ieanbHi rasu. Po3nogisin bo3e-ElHmTelHa i
®epmi-/lipaka.

Tema 10.4. EsleKTponpoBiIHICTb pe40BUHU

KslacuyHa Ta KBaHTOBA MPUPO/A eJIeKTPOIpoBigHOCTI MeTastiB. HagnpoBigHicTs. EbekT MelicHepa.
BucokoTeMnepaTypHa HaAIpoBiAHICTb. ByiacHa Ta fjoMilIKOBa eJIeKTPOINPOBIHICTh HAMliBIPOBiHUKIB.
EnlekTpoHHUH i IipKOBUM HAMiBNPOBiJHUKY, p-n NepeXiJl. PoToeseKTPUYHI BUIIA Y HANliBIPOBiJHHUKAX:
doTonpoBigHicTh, poTOeseKTpopyIiLiiiHa cua. [IpuHIun ii coHsTYHOI 6aTapei.

TeMmu NPAKTUYHHUX 3aHATD

CemecTp 1.

Tema 1. @i3u4yHi 0CHOBU MeXaHiKU

KiHemMaTuka noctynajbHOro Ta 06epTasbHOro pyxiB. JJuHaMika NOCTYNa/IbHOTO i 06epTaJbHOI0 PYXiB.
3aKoHM 306eperkeHHS B KJIaCUYHIN MexaHilli.

Tema 2. MexaHi4HI KOJIUBaHHA Ta XBUJII

['apMOHiYHI KOJIMBaHHA. 3racaryi Ta BUMyLIeH] KOJIMBaHHA. XBUJIbOBI IpOLECH.

Tema 3. MosiekyasipHa ¢pisuka Ta TepMoJrHaAMiKa

OcHOBU MOJIEKYIAPHO-KiHeTUYHOI Teopii rasis. Kutacu4yHi craTucTyU4Hi po3noisiyu. OCHOBU
TepMOJIMHAMIKH.

CemecTp 2.

Tema 4. EnekTpuka

EnexTpoctraTuka y BakyyMi. [locTiHHUN eeKTPUYHUN CTPYM.

Tema 5. MarueTusm

MarsniTocTtaTyka y BakyyMmi. EjJlekTpoMarHeTusm.

Tema 6. OnTrka

InTepdepenuis ciTaa. Judpakiis cBiTsia. EnekTpoMarHiTHi XBuJli B pe40BUHI.

Temu 1a60paTOPHUX POGIT

Cemectp 1.

Tema 1. ®i3u4Hi 0CHOBU MeXaHiKU

JIP BusHauyeHHA NPUCKOPEHHH BIJIBHOTO NaJiHHA 3a JONIOMOI00 MaTeMaTUYHOI0 MasATHHUKA.
JIP [lepeBipka 0OCHOBHOT0 3aKOHY JJUHAMIKU 06epTa/IbHOTO PyXy

JIP BuBYeHHS1 3aKOHOMiIpHOCTEN NMPYXHOTO0 i HENPYKHOTO yJiapy KyJbOK

TeMma 2. MexaHi4Hi KOJIMBaHHA Ta XBUJII

JIP BusHayeHHA LIBUJKOCTI 3BYKY B IIOBITpi METO/IOM J0AaBaHHS B3aEMHO-IIePIEeHJUKYJIAPHUX
KOJIUBaHb.

JIP Bu3HayeHHs aKyCTUYHMX [IapaMeTpiB KaMepTOoHa.

JIP BusHayeHHA LIBU/JKOCTI 3BYKYy B TBEpUX TiJlax METO/OM aKyCTUYHOTO Pe30HAHCY.

Tema 3. MosiekysipHa ¢pisuka Ta TepMoJUHaMika

JIP BusHaueHHsA JUHAMIYHOI B'I3KOCTi pignHu MeTonoM CToKca.

JIP B BusHaueHHs CHiBBiHOLIEHHA MOJIAPHUX TEIJIOEMHOCTEMN.

CemecTp 2.

Tema 4. EslekTpuka

JIP I'papyroBaHHA raipBaHOMeTpa Ta BUSHAYEHHSA HOr0 BHYTPILIHBOIO ONOPY.

JIP ExcnepuMeHTaJ/ibHa NepeBipka npaBuJ Kipxroda.

JIP Bu3HayeHHS XapaKTEPUCTHUK | yMOB eKOHOMIYHOT0 BUKOPUCTAHHSA JKepeJsl IOCTIMHOTr0 CTPyMY.
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Tema 5. Marnetusm

JIP BruaHaueHHA HaNpy»X€eHOCTi MarHiTHOTO 0JIS eJIEKTPOMarHiTa

JIP Bu3HauyeHHs rOpU30HTa/JbHOI CKJ1a10BOI HANIPY>KEHOCTi MarHiTHOTO MoJis 3eMJIi.

JIP BusHaueHHs KyTa MarHiTHOr0 HaxXuJy.

Tema 6. OnTrka

JIP BusHadeHHA pajiiyca KpUMBU3HHU JIiH3U 3a JONIOMOIOI0 YCTaHOBKU HbloTOHA.

JIP Bu3HaueHHs NIMPUHMU UIJIMHU Ta niepioy AudpaKIiiiHOl rpaTKU 3a J0NOMOroo Audpakiii.

CemecTp 3.

Tema 7. OCHOBHI ysIBJIeHHSI KBaHTOBOI Qi3UKHU

JIP BuBYeHH$ 3aKOHIB TENJI0BOTO BUIIPOMiHIOBaHHS.

Tema 8. ®isuka aToMiB Ta MOJIEKY.JT

JIP BusHaueHHs ctasoi Pigbepra.

Tema 9. ®i3rMka aTOMHOTO s17pa

JIP BUBYeHHS CTaTUCTUYHUX 3aKOHOMipHOCTE! MPUPOHBOr0 GOHY BUTPOMiHEHHSI.
Tema 10. EnemeHnTH Qi3viku KOH/JEHCOBAaHUX CTAHIB

JIP Bu3HaueHHs UIUPUHU 3a60pOHEHOI 30HU HaMiBOPOBiJIHUKA.

CamocriiiHa po60Ta

CamocTiliHa po60Ta CTY/IeHTIB CK/IaJa€EThCS 3 ONpallbOBYBaHHS JIEKLIHHOTO MaTepiajy, NiATOTOBKH 10
JIaboPaTOPHUX TA MPAKTUYHHUX 3aHAThH, BUKOHAHHSA iHAMBIIyaJlbHOr0 po3paxyHKOBO-rpadivHOT0
3aBZaHHs. CTyleHTaM TaKoX PeKOMEH/I0BAHO 0/IaTKOBI MaTepiaiu (MOCIGHUKH, MeTOJUYHI BKa3iBKH)
JIJIS1 CaMOCTilHOT po6OTH.

JliTepaTypa Ta HaBYaJ/IbHi MaTepiaiun

Bba3oBa JiiTepaTrypa

1. ®i3uka. JlabopaTOpHUN NPAKTUKYM : HaBY. noci6. : / T. M. Ulenect, O M. Avpees, T. I. XpamoBa Ta

iH. - [lninpo : Cepennsik T.K., 2023. - 304 c. https://repository.kpi.kharkov.ua/handle/KhPI-
Press/69100.

2.T'anoyenko C./l. Mexanika. HaBuyasibHO-MeTOAWYHUN MOCIOHUK /11 CAMOCTIHHOI pOGOTH 3 AUCLUILIIHA
«®izuka» / 'anoyenko C./Jl. Xapkis : TOB «B CIIPABI», 2021. - 116 c.
http://repository.kpi.kharkov.ua/handle/KhPI-Press/53032.

3.Tanoyenko C. [I. Mexaniuni kosiuBaHHA i xBuii [ENIeKTpOHHUE pecypc] : OMOPHUM KOHCIEKT JIeKLii 3
aucuumiainu "®isuka" : g cTyAeHTiB TexH. cnel,. / C. /l. [anoyeHko ; Hau. TexH. yH-T "XapkKiB. noJliTexH.
iH-T". - EJIeKTpPOH. TeKCT. AaHi. - XapkiB, 2021. - 49 c.: in. - [IpeacTaBsieHo y BUTJIAAL Tpe3eHTallil. —
https://repository.kpi.kharkov.ua/handle /KhPI-Press/56830.

4. ®izuka. HaByasibHO-MeTOAUYHUM NOCIGHUK A1 AUCTaHIiHOro HaByaHHA / H.b. ®aTtbsaHoBa, T.M.
[Menect, L.B. Tanymak, 10.B. MenbwoB - Xapkis :HTY «XIll», 2021. - 164 c.
http://repository.kpi.kharkov.ua/handle /KhPI-Press/49895.

JoaaTKoBa jiitepatypa

1. MeToan4Hi BKa3iBKH /10 caMoCTilHOI po60TH 3a TeMor «MexaHika. Yactruna 1. KiHemaTuka» 3 Kypcy
«®Dizuka» A1 CTyAeHTIB ycix cnenianbHocTel / ykiaaz.: Xpamosa T.1., Kpusowic C.C., llenect T.M. -
XapxkiB: HTY «XIII», 2020. - 36 c. http://repository.kpi.kharkov.ua/handle /KhPI-Press/49380.

2. MeToAWYHI BKa3iBKU 0 CaMOCTiHHOI po60TH 3a TeMoto «MexaHika. YacTuHa 2. /luHaMika» 3 Kypcy
«®Dizuka» 151 CTyAeHTIB TexHIYHUX cnelianbHOcTel / yriaz.: Xpamosa T.1., Kpusosic C.C., lenect T.M.
— XapkiB : HTY «XIlI», 2021. - 48 c. http://repository.kpi.kharkov.ua/handle /KhPI-Press/53080.

3. MeToan4HI BKa3iBKH 0 CAaMOCTiHHOI po60TH 3a TeMoI0 "MexaHiuHi KOJIMBaHHSA Ta XBUJI" 3 KypCy
"®izuka" : a5 cTyAeHTIiB TexH. cnell. / ykiaaa.: T. I. Xpamoga, C. C. KpuBosic, T. M. lllenecT ; Har. TexH.
yH-T "XapkiB. nosiTexH. iH-T". - XapkiB : [pykapusa Maapuza, 2022. - 60 c.
https://repository.kpi.kharkov.ua/handle /KhPI-Press/55943.

4. Bogopis 0. C. OnTrka, aToMHa i ssepHa ¢pisuka [EnexkTpoHHU# pecypc] : HaB4. moci6Huk / O. C.
Bogopis, O. A. Jlio6uyeHnko, T. B. TaBpiHa ; Hal. TexH. yH-T "XapkiB. noJiiTexH. iH-T". — EJIeKTPOH. TEKCT.
JaHi. - Xapkis, 2021. - 159 c. - URI: http://repository.kpi.kharkov.ua/handle/KhPI-Press/54012.
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5. Bogopis O. C. OnTuKa, aToMHa i sZjepHa ¢i3uka: NoCi6HUK 3 po3B'si3aHHA 33/1a4 [EsiekTpoHHUH pecypc|
: HaBY.-MeToz, nmoci6HuK / O. C. Bogopis, O. A. Jlro64eHko, T. B. TaBpina ; Hai,. TexH. yH-T "XapKiB.
nmoJliTexH. iH-T". — EJIeKTpOH. TeKCT. naHi. - Xapkis, 2021. - 172 c. - URL:
http://repository.kpi.kharkov.ua/handle/KhPI-Press/54001.

6. llikypaoaa 10. O. ®isuka. MexaHika, MoJieKyJisipHa pi3vKa Ta TepMoJgrWHAMiKa : HaBd. moci6. / 10. O.
kypaonaa, O. O. [Taceko, O. A. KoBasienko. — Cymu : Cym/lY, 2021. - 221 c.
https://essuir.sumdu.edu.ua/handle/123456789/83976.

7. lllkypaoaa 10. O. ®isuka. Enexktpuka i MarueTtusm [EnekTpoHHuUM pecypc] : HaBu. noci6. / 10. O.
[lIkypaoaa, 0.0. [lackko, 1.0. HlnetHuit. - CymAy : Cym2y, 2022. - 172 c.
https://essuir.sumdu.edu.ua/handle/123456789/90010.

CucremMma OLiHIOBAaHHA

Kpurepii onjiHI0OBaHHA yCHIIMHOCTI CTyA€HTa IlIkaia oniHIOBaHHA

Ta po3MOAiI 6asiB Cyma HarnjioHasbHa oLiHKa ECTS
100% migCcyMKOBOI OL[IHKU CKJIaZal0ThCA 3 6aiB
pe3yJIbTaTiB OLiHIOBaHHsA y BUIJIsA/l ek3aMeHy (40%) 90-100  BigmiHHO A
Ta NOTOYHOTrO o1iHBaHHA (60%). 82-89 Jo6pe B
Ek3aMeH: mucbMoBe 3aB/laHHs (3 3anuMTaHHsA 3 Teopil  75-81 Jobpe C
+ p03B’si3aHHA 33/]a4i) Ta ycHa BiiNOBi/pb. 64-74 3a10BiJIbHO D
[loTo4yHe OLjiHIOBaHHS: YCHI BiANOBiAi nij yac 60-63 3a/l0BIILHO E
MPaKTUYHUX 3aHATH, JJIOMAllIHi IMCbMOBi po60TH, 35-59 HesazoBijbHO FX
iHAMBilya/ibHE pO3paxXyYHKOBO-rpadiuHe 3aB/JaHHS (moTpi6He foAaTKOBE
(o 20%). BUBYEHHS )
1-34 HesazoBinbHO F
(moTpi6He MOBTOpHE
BUBYEHHS)

HopMu akaaemMiyHOI eTHKM i IOJIITUKA KypCy

CTyeHT NOBUHEH J0TpUMyBaTUCcA «KoJleKcy eTUKHY akaieMiYHUX B3a€EMOBITHOCHH Ta 106pOYeCHOCTI
HTY «XIIl»: BUABAATH AUCUUILTIIHOBAHICTh, BUXOBAHICTh, J0OPO3UUYINBICTD, YECHICTD, BiANIOBIAANBbHICTD.
KoHuikTHI cuTyanii NOBUHHI BiJKPUTO 06roBOPIOBAaTHCS B HABYAJbHUX I'PyIax 3 BUKJIaJaueM, a Ipy
HEMOJIMBOCTI BUpilIeHHs KOHQUIIKTY — JOBOAUTHUCSA A0 BifoMa criBpobiTHUKIB JUPEKLi] IHCTUTYTY.
HopMaTrBHO-IpaBoBe 3a6e3neyeHHsI BIPOBaXKeHHs NPUHLUINIB akajeMiuHoi fo6podecHocTi HTY
«XIII» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2 /nv/akademichna-dobrochesnist/

IloroaxeHHsAa
Cunabyc noroaxeHo 24.09.2023 3aBifyBau kadeapu
Onena JIOBYEHKO
JlaTa moro/»KeHHsl, mianuc ['apanT OIl
Anppiit 3YEB

E@E HautionaasHuit Texuiunuit yaisepeurer
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