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1. MexaHika

Kinemaruka. IlIBuakicTh, mpuckopeHHs. KyToBa MIBUIKICTE, KyTOBE MPUCKOPECHHS.

Jlunamika. 3akonn Herotona. Maca i cuna. EHepris 1 po6oTta. 3aKoHU 30epeKeHHS.
PiBHsHHSA pyxy. CucTEeMU BIJUIIKY.

Cunu nipu kpuBOTiHIHHOMY pyci. O0epTanHs Tia. MomMeHT cuiii. MOMEHT iHepitii.

KonuBanHs cuctem 3 oJHUM 1 O6araTbMa CTyNeHsAMH cBOOOJU. BisibHI 1 BUMYIIEH1
KOJIMBaHHA. 3aTyxaroul KoiauBaHHs. [Toka3HUK 3racaHHs.

INaponunamika. Tuck B pimmHax 1 razax. 3akoH bepHysut. PiBHsSHHS i11eanbHOT
pinuau. B's3kicte. Jlaminapua i typOynentHa Tteuii. YUucno Peiinonbaca. Teuis
B's3k0i piauHu. PiBusuus Hag'e - Ctokca. ®opmyna [lyazens.

XBuUJl B CYLUUIBHOMY cepe/loBHINI. PIBHSHHS XBUJIil. AKYCTUYHI XBUJIl. YJIBTPa3BYK.
Edexr Jlomnepa.

I1. OcHOBM KBAHTOBOI MEXaHIKH

ExcniepuMenTanbHi pakTH, 110 JIeKaTh B OCHOBI KBAHTOBOI T€OPii. 3aKOHU TETJIOBOTO
BUIPOMIHIOBAHHSI KOHJIEHCOBaHUX cepeaoBulll, popmyna [lnanka. ATOMHI ciekTpu
BUIIPOMIHIOBaHHS. ATOM BOJHIO.

[Toctynatu bopa. Mocnigun no nudpaxiii enNeKTpoHIB 1 aToMmiB. XBUJIBOBI 1
KOPIYCKYJIApHI BIACTUBOCTI MaTepii. ['inmoTe3a ne bpoiis.

OcCHOBHI TMOCTyJIaTU KBaHTOBOI MexaHikd. [IpuHuun cynepnosumii. I[TpuHimn
HeBU3HaUeHOCTI. Di3UYHI BEIMUYUHU SIK ONEPATOPH.

XBuiboBa (yHKIIsA 1 11 BAacTUBOCTI. ['ycTHHA IMOBIPHOCTI 1 MaTpHIIsl IMOBIPHOCTI.
[IpyHIMT HEBU3HAYEHOCTI.

Omneparop I'aminproHa. Omnepatop iMmynbcy. UHCTI 1 3MilllaHI CTaHU KBAHTOBO-
MexaHiuHoi cuctemu. PiBHsinus [lpeainrepa.

KonkpeTHi kBaHTOBI cucTeMH. Pyx B IpsSIMOKYTHIM 1 TapMOHIMHIA MOTEHIIMHUX
sMmax. Pyx B KyJIOHIBCbKOMY IOJi.

Eneprii 1 xBuiboBi (yHKIIIT cTarioHapHUX CTaHIB. [IpOXOIKEHHS YaCTHHOK Yepe3
noTeHIiiaui 6ap'ep. TyHenpHuM edext. Crin. TOTOXKHICTh YACTHHOK.

III. Tepmoannamika i cratTucTuyHa ¢isuka

ATOMHO-MOJIEKYJIsIpHAa Teopis OyoBU pedoBHHH. OCHOBHI YSBIICHHS KIHETHYHOI
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Teopii rasis. [neanpHuit raz. OcHOBHI ra3oBi 3akoHU. Po3nonin Makcsena. Po3noain
boarnnmana.

Peanbni rasu. Pisusans Ban-nep-Baanbsca. TemmoemHicTh rasis. SBuina nmepeHocy B
razax (audys3is, TEIIOMPOBIIHICTS).

Po6orta i remmota. CTan TepMOIMHAMIYHOT cUCTeMU. BHYTpIITHS eHepris, TermioTa i
poborta. Ilepuie Havano (3akoH) TepMojauHaMiku. PiBHSHHS agiabaTu 1/1€aIbHOTO
ra3y. PoOoTa npu agiabaTuyHiii Ta i30TepMiuHii 3MiHI 00 'eMy rasis.

Hpyre nHawano (3akoH) TtepMmoauHamiku. OOOpOTHI Ta HEOOOPOTHI MPOIECH.
Entpomnis. Ilonsrrs cratuctuunoi Baru. CrtaTuctuuHe (OPMYJIIOBAHHS JPYroro
3aKOHY TEPMOJIMHAMIKH.

Kanoniynuit posnomin ['i60ca. CraTucTuuHa cyma 1 BUIbHA €HEPTrisl CHUCTEMH.
Craructuka bonpiiMana. BrimuB criny Ha cratuctuky cucteMu. Posnoninu bose-
Eitnmireitna 1 @epmi- Jipaka.

PiBHOBa)kHE BHUMPOMIHIOBAHHS aOCONIOTHO 4YOpHOro Tijia. CrekrpajgbHa T'yCTHHA
BunpoMiHioBaHHs. Popmyna [1nanka.

TepmogunamiuHi mOTeHITIANK, TepMoauHamiuHi (yHKmii. TerioemHicTh. 3akoH
Hiononra 1 I1t1, Teopii Eftnmreitna 1 Jle6as. Koedimientu po3mmpenHs.

PiBHoBara ¢a3. ®azosi mepexoau I 1 II pomy. dmykryamii. TBepai po3uwHH 1
MPOMIXHI (a3u.

PiBHOBara y 0araTOKOMIIOHEHTHUX cHCTeMax 1 mpaBuio (a3. Jliarpamu piBHOBAru.
Kinetuka hazoBux neperBopens. Audy3iitai 1 6e3audy3iiiHi TepeTBOPECHHS.

IV. CTpyKTypa TBepAHuX TiJ

Kpucraniyni ta amopdui Tina. bawxuid 1 manekuil nmopsgok. TpaHcismiiiHa
cumetpis. Ememenrapua komipka. Penritku bpase. ToukoBi Ta mpocTOpOBi rpyIIw.

Hudpaxiis B kpuctanax. 3akoHn bpera. O6epHena rpatka. 300U bpunttoeHa.

EnextponHa cTpykTypa aToMiB, BaJICHTHICTb. XIMIYHUH 3B'SI30K B TBEPAMX Tijax.
OcHOBHI TUMH XIMIYHOTO 3B’s3Ky. CTpyKTypHi 1 (i3U4HI OCOOJMBOCTI 10HHHX,
KOBAJIEHTHUX, MOJIEKYJISIPHUX 1 METaMIYHUX KpucTaniB. I{ipHI yakoBKH.

Hedextn B kpuctanax. ToukoBi aedekTH, iX yTBOPEHHS, MIXKBY3JIOBHHI aTOMH Ta
BakaHcii. KombOinamii atomuux nedexrtiB, nmapu Dpenkens. Judysis ToukoBHX
nedekriB. Kpaei Tta rBuHTOBI auciokarii. Bektop broprepca. Ilepemnozanns i
KOB3aHHs. BIumMB pajniamiiiHuX, MEXaHIYHUX, TEPMIYHUX J1H HA peaibHy CTPYKTYpY
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TBEPAUX TLII.
V. EHepreTH4HM# CIIEKTP KPUCTAJIB

Onuc eHepreTMYHOro CTaHy KpHUCTAJiB 3a JOTMOMOIOK Ta3y KBa314YaCTHHOK.
[Ipuknaan kBa3i4acTUHOK: (DOHOHU, MarHOHM, €KCITOHH, TUIa3MOHH. EnexTponu B
MeTaJl K KBa3iyacTuHKH. KBa3iiMmyibC.

3axon aucnepcii. Teopema brioxa. ['yctuna craniB. CTaTHCTHKA ra3y KBa314aCTHHOK:
0030HU Ta hepMioHn. B3aemoisi KBa3i4aCTHHOK.

KonuBanHs pemniTku - QOHOHH. AKyCTHYHA 1 ONITUYHA KK KOJIMBaHb. ClieKTpaabHa
ryctuHa, HaOmmkeHHs EffHmreiina 1 Jle6as, nebaeBchbka yacTora.

TeroemHicTh KprcTamy. AHTAPMOHI3M 1 TETUIOBE PO3ITUPEHHS.

Enextponni ctanu B kpuctaiax. OIHOEIEKTpOHHA MOeNb. HaOmumkeHHs CUILHOTO
Ta cimabkoro 3B’s3Ky. EextnBHa Maca enexkTpoHa.

30HHA cxema Ta TUNU TBepAUX TuI1. Bupomkenuil enekrpoHHuil ras. IloBepxHs
®epmi. EnexrpoHHa TEII0EMHICTh. EIEKTpOHU Ta IIpKH.

V1. EJIeKTpPOHHI KiHeTHYHi BJACTUBOCTI TBEPAUX TLI

Enextpo- Ta TtemnonpoBigHicTe. Yacu penakcarii. MexaHI3MH  pO3CIOBaHHS
eieKTpoHiB. Po3citoBaHHs Ha qoMmimikax 1 gedexrax. EnekTpoH-()oHOHH1 31TKHEHHS.
HopwmanbHi nporiecu Ta npoiiecu nepekuay. Maruitoornip 1 epext Xoiy.

MeTtanu 3 BEIMKOI JOBXKUHOIO BUIBHOTO MPOOITY €JIEKTPOHIB. AHOMAIBHUM CKiH-
edpekr. lluknorponnuit pezoHanc Ta po3MmipHi edextu. KBantyBanHs opOIiT B
marHiTHomy moni. Edext ne Maaza - Ban Anbdena.

HamiBnpoBinauku. EnekTpoHHa CTpyKTypa TUMOBUX HAMMBIPOBIAHUKIB. J[oMITIKOBI
piBHi. JloHopu 1 akmenTopu. p-n mepexoau. PoTonpoBigHICTh. PexomOinamis 1
penakcaris HepiBHOBaKHUX HOciiB. ["apsui Hocii. Edext ['aHa.

VII. MexaHiuHi, ONTHYHI Ta MATHITHI BJAaCTUBOCTI TBEPAUX TiJI

Tenzop nedopmariii, TeH30p HaMpykeHb. TEH30p MPYKHUX CTAIUX Ta MPYyXNKHA
nedopmaris. Ilnactuynicth KpuctanmiB. ['paHuilss TJIMHHOCTI.  3MII[HEHHS.
BuyTpimse tepTs.

®doToHM B TBepAUX Tiax. BimazepkaneHnns 1 3ajiomieHHs. [loka3HUK 3a10MIICHHS.
MexaHnizmMu moriinHaHHs (GoToHIB. [lorimHaHHS BUIBHUMH HOCisMH. PemniTkoBe
NorIMHAHHSA. bararooHOHHI IpoIecH.



Kowmo6inariiine po3cisiHHs CBiTJIa B kpucTanax. [lormuHaHHs 1MOB'sI3aHUMU HOCISIMH.
[IpaBuna BinOopy. Mixk30HHI mpsami 1 Koci nepexoan. Jlrominecenitisa. Yacu KuTts
30yKEHb, (DIFOOPECIICHITIS.

HamaruidyeHicTh 1 COpHHHATINBICTD. JiaMarHeTU3M BUIBHOTO €JICKTPOHHOTO Trasy.
CninoBwii mapamaraeTuzM. OepoMarHeTusM.

3akonu Kropi 1 Kiopi - Beiica. ®a3oBuii nepexiny B (pepoMarHiTHOMY CTaHi.
depomarHiTHi JoMeHn. MarHiTHu# rictepe3uc. Enepris anizorporrii.

JlomenHa  ctiHka. Monekynsapae nosne  Beiica.  OOMIHHa  B3aeMO/IS.
Antudepomarneruku. MarHiTHa cTpykTypa. Touka Heens. CopuilHATIMBICTH
anTu(depomaraetTukiB. @eputu. MarHiTOCTpUKIIiS.

VIII. [lienekTpuKku

[Tonsipuzanis aienekTpukiB. MakpockomniyHe eleKTpuyHe mnojie. JIokanpHe moiie Ha
atomi. JlienekTpuyHa NPOHUKHICTh 1 TMOJSApU30BaHICTh. EnekTpoHHa, i10HHa 1
JWTIOJIbHA MOISIPU30BaAHICTb.

Hienextpuuna penakcaiiiga. @opmyna Jlebas. Enxextpoctpukiiis 1 m'e€30eneKTpHKa.
[TipoenekTpuku i ceraeToeneKkTpukn. Enektpuunuii ricrepesnc. CerHeToeneKTpuyH1
JIOMEHH.

IX. MeToan oTpUMaHHS HU3BKHMX TeMIIEPaTyp

IneanbHuMii Iporiec 3piKEHHS ra3iB 1 MiHIMaIbHA POOOTA 3P1HKEHHS. 3PiHKEHHS
BOJIHIO i restiro. OX0NomKeHHs NUIAXOM Binkadysanus napu “He i “He ta metomom
posunnenns “He B “He.

Oxono1KeHHs 3 BUKOpUCTaHHAM edekty [lomepanuyka 1 agiabaTH4HOro
po3Mar”iuyBaHHs. TepMOMETpis NpU HU3BKUX TEMIEpATypax.

X. Kpiokpucraau

B3aemonis rasziB 3 KpioreHHUMH NOBepXHsAMU. KolMBaHHS MOJEKYJ 1 KOJIMBajIbHA
cnektpockomnis. @a3oBi glarpaMu 1 CTpyKTypHI (pa3oBi mepeTBOPEHHS KPIOKPUCTATIB.
AMopdHI 1 KpUcTaIiyH1 MUIIBKA KPIOKOHIEHCATIB ra3iB.

Monekynsipai kpiokpuctaau. OCHOBHI TUITM KPUCTAIIYHUX PEUTITOK MOJICKYJISIPHUX
KkpiokpuctamiB. KBanTosi kpiokpuctaiau. CIiiHOBI CTaHH.

XI. Temiii-4 i remin-3

®asosa miarpama ‘He i *He. Enepretuunnii cnextp HaammmaHoro “He i kpuruuna



mBuaKicTh Jlanmay. TemreparypHa 3a1exHICTh (HPOHOHHOTO 1 POTOHHOT'O BKJIAJiB B
TEIJIOEMHICTh. TepMoMmexaHiuHui eexT. 1-i 1 2-i 3ByKH.

Buxopu B HammmaaOMy “‘He. ®epmi-piguna: TeMmeparypa 3BMPOAHIHHS,
TEIJIOEMHICTD, B'SI3KICTh TETUIONPOBIIHICTb.

XII. HaanpoBigHicTh

OcCHOBHI BIIaCTUBOCTI HAJMIPOBIAHUKIB. ENeKTpoomip nmpyu HU3BKUX TEMIIepaTypax.
Kpurnuna remneparypa. Edbext Melicuep-Oxcendennaa. Kputuune martitHe mnoie.
Kputnunuit = ctpyMm.  TenioeMmHICTh  HAANPOBIAHUKIB.  TemaonmpoBiAHICTH
HaJMPOBITHUKIB. [30TOMYHMN ePEKT.

Enextpon-dononna B3aemojis. FEHepreTnuHa miiiMHa 1 KBa31YaCTUHKU B
HaanpoBinHukax. Haanposiguuku 1-ro 1 II-ro poay. Buxopu i BUXpOBi CTPYKTYpH.
Kynepiscki napu. TyHenbHUI eexT.

Cramionapauii 1 HecramioHapuuii edextu Jxoszedcona. BucokoremmeparypHi
HaganpoBigauku (BTHII). Kpucramorpadiuaa cTpykTypa, eIeKTpOINpPOBIIHICTh 1
MarHiTHI BIacTUBOCTI KynpatHuX (okcuanux) BTHII.

XIH. Hanogizuka

Knacudikaris HaHOYaCTMHOK 1 HaHOO0'ekTiB. OCHOBHI TpHHIHNHN (HOPMYyBaHHS
HaHocucteMm. Di3uyHi Ta XIMIUYHI METOAN OTPUMAHHS HAHOOO '€KTIB.

di3uKka TOHKHMX TUTIBOK Ta HaHoMarepiaau. MeToau OTpUMaHHS TOHKHX ILUTIBOK:
TepMiYHE HAMWIIOBAHHS, KATOJHE HATTMITFOBAHHS, €JICKTPOTIONIPOBKA 1 TIUTi)yBaHHS.

AnotpomnHi popmu ByTIIeIo: GpyrepeHu, HAaHOTOPyOKH, Tpader, cTpykrypa i pizuuHi
BJIACTUBOCTI.

Metonu AOCHPKEHHS 1 J1arHOCTHKA HAHOOO'€KTIB Ta HAHOCHUCTEM. EjeKTpoHHa
pacTpoBa i mpocBiuyro4a Mikpockortis. Jludpakiiiini Mmetoau gociikeHHs. OnTuyHi
MeToau AiarHocTuku. CkaHyro4a 30H10Ba MiKpockorttisi: ChiioBa MIKpOCKOITisI.

XIV. ExcnepuMeHTaIbHI METOAH (Pi3MKH KOHICHCOBAHOIO CTAHY

BuwmiproBanus ¢izuuaux BenuuuH. Cucremu oauauile. Cuctrema Cl. ToduHIiCTb
BUMIpIOBaHb. Tumu 1oxXubOOK. VIMOBIpHICHI ~METOAM  OI[IHKK  ITOMUJIOK.
CepeaHbOKBaIpaTUYHA IMOMUJIKA. JIOBipUnid iHTEpBaI.

Pentrenorpadis: MeToaM JOCHIKEHHS 17cadbHOI 1 pealbHOi CTPYKTYpH.
Enextponorpadiss 1 enekTponHa Mikpockomisi. HeWrpoHorpadis: mnpyxHe 1
HENpPY)XKHE JIOCHIUKCHHS] MAarHiTHUX CTPYKTYp 1 (oHOHHHMX cnekTpiB. Edexr
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Mecbayepa.

Enextponnuii mapaMarHiTHUM  pe3oHaHC. SlnepHUl MarHiTHUM  pPE30HAaHC.
EnexTpuuni 1 ranpbBaHOMArHiTHI METOJM BHBUYCHHS €JIIEKTPOHHOI CTPYKTYpHU
KkpuctaiiB. ONTHYHI METOU JOCIIIIKSHHS.

XV. TeopeTn4yHa MexaHika

HrroToHiBchka MexaHika: OCHOBHI NPHUHIIMIM MEXaHIKH: MPOCTIp Ta dYac
OPUHIIMI  BIJHOCHOCTI, MPUHIUI JeTepMmiHizMy. 3akoHu Kermnepa. PiBHsSHHS
Herorona.

JlarpanxeBa Mmexadika: Jl[MHami4HI cHCTeMHM 13 3B’SI3KaMU. Y3arajibHEHi
koopauHaTu. KpupomniHiitHi koopauHatu. Bapianiauii npunamun. Jlis Ta mpUHITAIT
HalMeHIIO1 Mii.

PiBusuans Jlarpamka. @ynkiis Jlarpanka BUIbHOT MaTepiaJbHOI TOYKH Ta
CUCTEMHU MaTepialbHUX TOYOK. PiBHsSHHs Jlarpamka cucteM i3 pO3MOIiIICHUMHU
napaMeTpami.

Kanoniuni piBHsHHSA: [lis gk QyHKIis koopawHat Ta yacy. [lpurrmm
Moneptioi Ta ckopoueHa ais. PiBasHHS ["aminbroHa-$ko6i. KanoHIuHI piBHSHHSA
['aminproHa. 3B'130K piBHSAHB Jlarpamxka Ta ['aminbroHa. BuBEeneHHS KaHOHIYHHX
PIBHSIHB 13 BaplalllifHOTO MPUHIUITY.

3akoHM 30epexeHHs: BracTuBOCTI cuMeTpii MEXaHIYHMX CHUCTEM Ta
iHTerpanu pyxy. EHepris MexaHiuHOi cuUCTeMH. IMIynbC CHUCTEMU MaTepiadbHHUX
TOYOK Ta y3aranbHeH1 iMmyibcu. LlenTp iHepuii. [3oTpomis nmpoctopy 1 30epexeHHs
KyTOBOTO MOMEHTY. MexaHiuHa noAioHicTh. BipianbHa Teopema.

[HTerpyBanHs piBHSAHB pyXy: JluHaMiKa CHCTEM 3 OTHUM CTyIIEHEM CBOOOM.
SAxicHuii aHani3 pyxy Ha (a3oBiii miomuHI. Bu3HaueHHs BUy NOTEHLIIHOT eHeprii
3a 3aJIEKHICTIO YaCTOTH KOJIMBAHHS BiJl HOTO €HEPTTIi.

3amaya gBox TuUl. Pyx y neHTpasbHOMY TmoJii. 3aMKHYTI Ta HE3aMKHYTI
TPAEKTOPI].

3amaya Kemsepa Ta pyx B KyJOHIBCbKOMY moTeHuiani: @IHITHHA pyx
YaCTUHKHU B HBIOTOHIBCHKOMY MOJ1 TsDKiHHSA. Dopma TpaekTopii pyxy. Pyx yacTunku
no op6iTi. 3akonu Kemepa.

[HdiHiTHUI pyX B HBIOTOHIBCBKOMY TOTeHHiam. Pyx 3apsany B
KYJIOHIBCBKOMY TI0JI1 BiIIITOBXYBaHHs. [HTerpan Pynre-Jlenna.

Teopisa po3scitoBanb: Po3CitOBaHHS YaCTMHOK B CHCTEMI LIEHTpa 1HEpIi.
EdexTuBHuUl nepepiz poscitoBaHHs. Po3citoBaHHS 4aCTUHOK B KYJIOHIBCHKOMY TIOJII.
dopmyna Pesepdopna. ManokyroBe poscitoBanHs. [IpykHe 3iTKHEHHS YaCTUHOK B
cucTeMl IEHTpYy iHepiii Ta B jaboparopHiii cucremi. Popmyna Pezepdopna B
71a00paTOPHINA CUCTEM1 BIIIJTIKY.



JliniitHi konuBaHHS: ['apMOHIMHMI oOCIHUIATOp. 3aryxaroul KOJMBAHHS.
HucunaruBHa (QyHKIis. 3MYIIeHI KOJWBaHHs. SIBUINE JIHIHHOTO pPE30HAHCY.
Pe3onanc 3a HasBHOCTI TepTs. [lapameTpuyHuil pe3oHaHC MiJ AI€I0 JTOBUILHOTO
NEPIOIMYHOTO BIUIUBY.

[TapameTpuuHuii pe30HaHC MpPU TapMOHIYHOMY 30y /KeHH1. Bruius Teptsa Ha
napaMeTpuyHuil pezoHaHc. CucTeMa JBOX 3B’ A3aHMX JIHIMHUX OCLUISTOPIB.

KonuBanHs aToMHUX JaHIIOXKKIB: JIiHIIHI KOJMBAHHS CHCTEM 3 KlJIbKOMa
CTYNEHSIMU BUIBHOCTI, HOpMajbHi MOAM. JIiIHINMHI KOJMBAHHS JAHILIOKKIB aTOMIB.
YacroTa KoIMBaHb, XBUJIHOBE YKCIIO Ta 3aKOHU AUCTIEPCIi JTIHIMHUX XBUIIb.

CnaOoHeniHiiHI ~ KOJMUBaHHSA: MaremMaTHYHUNW  MAasTHUK, OCLMJISITOP
Hoddinra Ta ix ¢azoBi mopTpetu. Masi KOJUBaHHS B PE30HAHCHOMY HAaOJIUKEHHI.
Heniniiinuii 3cyB yactotu. Teopist 30ypeHb ISl MAJIUX KOJIUBaHb.

Pe3onanc B HemHIMHUX cHcTeMax. BIUIMB 3aracaHHs Ha HEJIIHIMHUNA
pe3oHaHc. SBuiue ricrepesucy. HemiHiiiHMI mapaMmeTpudyHuil pe3oHaHc. Pyx y
IIBUJIKO OCLIIIIOI0OUOMY Toi1i. MasitHuk Kamiru.

Pyx tBepmoro Tima: «TBepae Tumo» Ta #oro crymeHi BuUtbHOCTI. KyToBa
mBUAKICTh. TeH3op iHepuii TBepaoro Tiia. KinetnuHa enepris Tina, 1o 00epTaeThes.
MoMeHT iIMIyJIbCY TBEPJIOTO Tijia. BiibHE 00epTaHHS CUMETPUYHOL I3UTHU. PIBHSHHS
pyxy TBepaoro Tina. EilniepoBi KyTH. 3B'SI30K KyTOBOi IIBHUAKOCTI 3 KyTOBUMH
KOOpJIMHATAMHU.

Piuanns Einepa. SkicHuil aHami3z JUHAMIKM acUMETPUYHOI J3UTU Ta i
MaJoaMILIITYAH1 obepraHHsA. Pyx B HeiHepiiiHIiA cucTtemi BIUIIKY. Biauentposa
cuna Tta cuia Kopiouica.

Kanoniuni neperBopenns: IlepeTBopeHHs y3arajibHEeHMX KOOpAMHAT Ta
iMmynibeiB.  KaHOHIYHI TEpeTBOPEHHS TaMUIBTOHOBUX CHCTEM. [BipHI (yHKIIT
KAaHOHIYHUX TNEpPeTBOpPEHb. JIMHaMika TramiIbTOHOBHX CHUCTEM, SK KaHOHIYHE
nepetBopeHHs. [lyxku Ilyaccona Ta iX BIacTUBOCTI.

[aTerpanu pyxy Ta Teopema Ilyaccona. @ynmamentanbHi aykku [lyaccony
Ta YMOBa KaHOHIYHOCTI TiepeTBOpeHb. Teopema JliyBuwis. Pimenns 3amay MexaHiku
3a BIJJTOMUMHU MOBHUM 1HTETPAJIOM.

PiBusinus NaminsToHa-AK001. 3HaAXOMKEHHS TIOBHOTO iHTErpany. PiBHSIHHS
['aminbTOHA- K001 METOOOM pO3AUIEHHS 3MIHHHMX. AJ1a0aTU4HI 1HBapiaHTU Ta
KBa31KJIACUYHE KBAaHTYBaHHs. KaHOHIYHI 3MiHHI «I-KYyT».



Taoauus 1 Kpurepii oniHioBaHHs

175 - 200

BerynmHuK 3po3yminio, TOYHO 1 apryMEHTOBAHO BHMKJIAZA€ CBOKO
MO3UIIII0; JACMOHCTPYE BOJIOJIHHS BIUIMOBITHUMHM 3HAHHAMH 31
CHEIIaJIbHOCTI; MPaBUJIbHO, CHUCTEMHO, IOCHIJIOBHO, TPaMOTHO Ta
JIOT1YHO JIa€ TTOBHI BIJIMTOB1/II HA TUTAHHS YWICHIB IIPEIMETHOI KOMICI].
JlocmmHHUITbKA TIPOIO3HMINS TOBHICTIO BIJIIOBIIA€ BCTAHOBJICHUM
BHMOTaM.

155 -
172,5

BerynmHuk 3po3yminio 1 apryMEHTOBAaHO BHUKJIAJA€ CBOIO TMO3HIIIIO;
JIEMOHCTPY€E BOJIOJIHHS BIJMOBIIHUMH 3HAHHSIMU 31 CIIELI1AIBHOCTI;
aJie Ha JIOJIaTKOBI MUTAHHS, K1 CTABJIATH WICHH IIPEAMETHOT KOMicii
s 3'ACyBaHHS TJIMOMHHM PO3YMIHHS 1 BMIHHS OpIEHTYBaTuCA B
ABMILAX 1 IMpOIEcax, BIANOBIAAE JMIIE 3 JEAKOK iX JOIMOMOTIOKO.
JlocniHUITbKa TPOMO3UIlisl B ILUJIOMY BIAMOBIJA€ BCTAaHOBJICHUM
BHMOTaM.

137,5 -
152,5

BceTynHuk 3p03yMisio BUKIIA1a€ CBOIO MO3UIIII0, BOJIO1€ HEOOX1THUMHU
HaBUYKaMH TI0 y3araJlbHEHHIO Ta CHCTEMaTu3allii BIAIMOBII,
JEMOHCTPY€E 3HAHHSA 31 CHEIaJbHOCTI; MPOTE JOIMyCKae HE3HA4HI
MTOMUJIKH 1 morpirmHocTi. Ha muTaHHS BiJIIOBiTa€ HEMIOBHO, BiAIOBIIb
€ HeapryMeHTOBaHOK. € HE3HayHI HEAONIKH B JOCIITHUIIBKIN
MPOIO3HUIII].

110 - 135

BcerynmHuk BUKIIagae CBOIO TO3UINIO, aje HE OKPECITIOE€ HEOoOXimHI
AeTalll, JOMyCKa€ HETOYHl (POpPMyYINIIOBaHHS TMOHATH, BIJAINOBIJAE
HEMOBHO I HE apryMEHTOBAaHO, JAEMOHCTPYE HETJIMOOKI 3HAHHS 31
criemiaJibHOCTI. BigmoBial Ha 3anmWTaHHS WICHIB TPEAMETHO1
eK3aMeHaIIiHOT KOMICIi Ja€ He o/pa3y, a TIIbKH MICIsS 3HAYHOTO
HaIpY>KEHHS TIaM'sIT1, IPYU YOMY, BIJIMOBI/Il € HEYITKUMU. € MOMUIIKA
MIPY TPEICTABICHH] JOCIITHUIILKOI TPOTIO3HIITi.

100 -
107,5

Berynmuuk fgomyckae CyTTEBI MOMMJIKM 1 YacTKOBO BHIIPABIISE Il
MTOMUJIKM TIJTBKH ITICIISI BKAa31iBKH YiISHIB MPEIMETHOI €K3aMeHAIiiHO1
KOMICii; BUSIBJISIE HE3HAHHS 3HAYHOI YACTHMHH MaTepiairy, HeJIOTIdHO 1
HEBIIEBHEHO HOr0 BUKJIAJA€, Y BIANOBIAI MArOTh MICIE 3aMUHKH 1
nepepBy; HE BIAMNOBIJA€ HAa MHUTAHHA 4WICHIB  MPEIMETHOI
eK3aMEHaIlIiHOI KOMicii. € CyTTEBI NMOMUJIKH TIPU MPEJCTABICHHI
JOCITI THAITBKOT IPOIO3HIIIi.

BeTynHUK — I€eMOHCTpY€E  BIICYTHICTH 3HaHb 31  CHELIAJIbHOCTI.
Berynmuuk He HajgaB  JOCHITHUIBKY MPOMO3MINI0 ab0 HaJaHWN
HAyKOBUH TEKCT Ta HOTO MpEJCTaBIICHHS HE BIANOBIIAIOTH TEMi
IOCIIKEHHS.




Ta6muuss 2 Illkana peliTunroBoi ominku Ta mkaanm €EKTC /ECTS/

HamionaabHol mIKaJ u ouiHIOBaHHS

PEVUTUHI OBA PEATUHI OBA OLIHKA - OIIIHKA 3A
OLIHKA 3A OLIIHKA 3A €KTC HAIIIOHAJIbHOIO
IIIKAJIOIO IITKAJIOIO HIKAJIOIO
100-200 0-100 iCruT TeCT
175-200 90-100 A BiIMIHHO
155-172,5 82-89 B
no6pe
137,5-152,5 75-81 C 3apaxoBaHO
110-135 64-74 D ,
3aJI0BIJILHO
100-107,5 60-63 E
0-99 0-59 F HE3aJOBIILHO | HE 3apaXxOBaHO

["apanT ocBITHBO-HayKOBOT Iiporpamu «Di3ukax»

OTIHT im. b.I1. Bepkina HAH Vkpainu,

TPETHOr0 (OCBITHEO-HAYKOBOT'0) PiBHs
BUIILOi OCBITH 3a CIIEialbHICTIO

E5 ®isuka Ta actpoHOMis

KaHauaaTt ¢is.-Mat. HayK, C.JI.

A" Maxcum BAPABAILLIKO
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