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1. Onuc HABYAJBLHOI JUCIHMILTIHA

HaiimenyBanns mokas-

["anry3p 3HaHb, CHIEIIab-

XapakTepucTuKa HaBYasIb-
HOI IUCIUIUIIHA

TwxHEBUX TOAUH IS
JeHHoi popMU Ha-
BYAHHS:

ayJAUTOPHUX — 3 TO/I.
caMoCTiitHO1 poOOoTH
CTyZeHTa — 3 TOof.

OCBITHIH CTYIIHB:
OakanaBp

HUKIB HICTb, OCBITHIH PIBEHb [0/ ha honma | saouna dopma
HaBYaHHSA HaBYaHHA
["any3p 3HaHb
o . Hopmarusna

Kinpkicts kpeautiB —3 | 18 BupoOHUIITBO Ta TeX-

HOJIOT'Ii
Monymi — 3 Pik miaroroBkmu:
3MIiCTOBUX MOAYJIB — 6 1-i \ 1-1
[HauBiTyanbHE HayKO- ) )

: CrneniaipHICTb:
BO-JIOCJIITHE 3aBJIaHHSA
183 TexHoorii 3axucty Ha- Cemectp
— HaB4YaJIbHUM IIJIaHOM HE BKOJIMIIIHBOTO CEPEIOBHIIA
nepeadavyeHo
3arajpHa KUIBKICTB TO- 1-i | 2-11
" — 90 Jlexkmii
18 ron. \ 6 rom.

IIpakTu4Hi, ceMiHAPCHKI

JlaGopaTopHi

14 ron. \ 6 rom.

CamocriitHa podoTa

58ron. | 78ron

InguBinyajabHi 3aBIaHHA:

Bun koHTpOITIO:
3aIiK

Ipumirka.

CriBBIIHOIICHHS KIJIBKOCT1 TOJWH ayJAUTOPHHUX 3aHSTh JI0 CAMOCTIMHOI Ta 1HIMBiAya-

JBHOT poOoTH cTaHOBHTH (%0):
- i1 ieHHoi popmu HaB4yaHHS — 35,6 : 64,4,
- 7151 3a09HOi (hopmu HaBdyaHHS — 13,3 : 86,7.




2. Mera Ta 3aBJaHHA HABYAJIHbHOI AMCIUILIIHA
MeTa: cTBopeHHs y CTYIEHTIB TEOPETHUHOT 0a3U 3HAaHb PO 3aralibHi BIACTHBOCTI i 3aKOHH PY-
Xy PCUOBHHM 1 MOJIS IK OCHOBH NPUPOAHUYUX HAYK Ta QyHIAMEHTY TEXHIKH, ()OPMyBaHHS HAyKOBOTO
CBITOTJISIAY 1 Cy4acHOTO (i3MYHOTO MHUCIICHHS.

3aBIaHHSA. BUBYEHHs 00 €KTUBHHMX 3aKOHOMIPHOCTEM OTOYYIOUOIO HAC CBIiTY, 3B’S3KiB MiXk
(GI3MYHUMU SBUILAMU;. O3HAHOMIICHHS 3 CY4aCHOIO €KCIIEPUMEHTAIBHOIO (DI3UYHOIO anaparyporo, ¢o-
PMyBaHHSI HaBUYOK MPOBEICHHS (PI3MUYHOTO €KCTIEPUMEHTY; (hOpMyBaHHSI BMIHHS BUJIISATA KOHKDPET-
HUH (Di3UUHUMI 3MICT y IPUKIIAJHUX 33aa4aX MaHOyTHHOI CIIeIiaIbHOCTI.

BuBueHHs HaBUaIBHOI NUCHMIUIIHK Mepeaoavyac (GopMyBaHHS Ta PO3BUTOK y CTYACHTIB KOMIIE-
TEHTHOCTEH:

InTerpajibHa KOMIETEHTHICTh:
3JIaTHICTH PO3B’3yBaTH CKJIAJHI CIIELiaNi30BaHi 3a/1a4i Ta BUPILIYBATH NPAaKTUYHI MpoOIeMH TeXHIY-
HOTO 1 TEXHOJIOTIYHOTO XapaKkTepy y cdepl eKoJIoTii, OXOPOHHU JTOBKIJUISL, 30aJaHCOBAHOTO TIPUPOTOKO-
pHUCTyBaHHs, a0 y Tpolieci HaBYaHHS, 10 Nepeadayae 3aCTOCYBaHHS TEOPETUYHUX OCHOB Ta METO/IIB
TEXHOJIOTIH 3aXHCTY HABKOJMIITHBOTO CEPEOBHUIIA, Ta XapaKTEPU3YEThCSI KOMIUICKCHICTIO 1 HEBH3HA-
YCHICTIO YMOB.

3araJbHi KOMIIETEHTHOCTI:

— IparHeHHs 10 30epeXeHHS HaBKOJIMIIHBOTO CEPEeOBUINA Ta 3a0€3ME€YEHHS CTAJIOr0 PO3BUTKY CYC-
IMUIBCTBA;

— 3JaTHICTh 30epiraTtu Ta MPUMHOKYBATH MOpPaJbHI, KyJbTYpHI, HAYKOBI IIIHHOCTI 1 JOCATHEHHS CyC-
MIBCTBA HA OCHOBI PO3YMIiHHS ICTOPIl Ta 3aKOHOMIPHOCTEH PO3BUTKY MpeIMeTHOI 00acTi, 11 Micus
y 3arajbHii CUCTEMI 3HaHb MPO MPHUPOJY 1 CYCHUIBCTBO Ta Y PO3BUTKY CYCHIJILCTBA, TEXHIKH 1 T€X-
HOJIOT1ii, BUKOPHUCTOBYBATH Pi3HI BUIU Ta (HOPMU PYXOBOI aKTHUBHOCTI JIJISi AKTUBHOTO BiMOYHUHKY
Ta BEJICHHSI 3JJOPOBOTO CITOCOOY KHUTTSI.

CreniajnbHi KOMIIETEHTHOCTI:

— 3JaTHICTH OOTIPYHTOBYBATH, 3I1HCHIOBATH Mig0ip, pO3paxOBYBATH, MPOEKTYBAaTH, MOAM(IKYBaTH,
TOTYBaTH /10 pOOOTH Ta BUKOPHUCTOBYBATH Cy4acHY TEXHIKY 1 00JIaJHaHHS JJIS 3aXHUCTY Ta palioHa-
JIBHOT'O BUKOPHUCTAHHS MOBITPSHOIO Ta BOJHOIO CEPEIOBMIL, 3€MEJIbHUX PECypcCiB, MOBOJKEHHS 3
BIIXOHdaMH;

— 3JaTHICTh NPOBOJUTH CIIOCTEPEKEHHS Ta IHCTPYMEHTAJIbHUIH 1 1a00paTOPHUN KOHTPOJIb HABKOJIHU-
ITHROTO CEPEIOBHUINA, BIUTMBY HAa HHOTO 30BHIINIHIX (DaKTOpiB, 3 BiAOOPOM 3pa3kiB (Ipo0) mpHpoI-
HHUX KOMIIOHECHTIB;

— 3JaTHICTH 371HCHIOBATH KOHTPOJIb 32 3a0pYIHEHHSM MOBITPSIHOTO OaceiiHy, BOAHUX 00’ €KTiB, IPYH-
TOBOTO IMOKPHBY Ta T'€0JIOTIYHOTO CEPEIOBHILIA;

— 3JIaTHICTH 0 3a0e3IeUCHHS €KOJOT1YHOI Oe3IeKu;

— 3JaTHICTH OLIHIOBATU BILJTUB MIPOMHUCIOBUX 00’ €KTIB Ta 1HIIUX 00’ €KTIB TOCMOAAPCHKOI MISITBHOCTI
Ha JOBKIIIA.

3MiCT MiATOTOBKH CTyAEHTA 3 (i3UKH CHOPMYIbOBAHHUM y TEPMiHAX PE3y/IbTaTiB HABUAHHS.
IIporpamui pe3yjibTaT HABYAHHS:

— 3HATH OCHOBHI ()i3WYHI SABHIIA, 3aKOHHU 1 TEOpii KJIACHYHOI i cydacHOi (Pi3uku i 0baacTi iX mpakTu-
YHOT'O 3aCTOCYBAHHS B TEXHILIL;

— 3HATW HAWBAKJIUBIII METOAM (PiI3UYHHX JOCIIKEHB,

— BMITH 3aCTOCOBYBaTH (13MUH1 3aKOHU JJIs BUPIIIEHHS IPAKTUYHUX 33/1a4;

— BMITH BUKOPUCTOBYBATH (hi3W4HI 3aKOHH 1 3aCOOM JOCIHIPKEHb IPH BUBYCHHI MPUPOIHUYMX, 3ara-
JIbHO-1H)KEHEPHUX, TEXHIUYHUX 1 CTIelialbHUX JUCLHUILTIH;

— BMITH BUKOHYBATH (Pi3UYHI BUMIPIOBAHHS W OIIHIOBATH TTOXUOKH.



3. IIporpamMa HaBYAJIBHOI AUCIUILTiHI
3micToBuii MmoayJb 1. Mexanika

Tema 1. Bctyn. OCHOBU KiHEMAaTHUKH.

[Mpemmet 1 metoan (i3uKH. 3B'I30K KypCy i3 3arajbHOOIOJOTTYHUMH 1 CTICIiaTbHUMHE JTUCITUILT -
Hamu. [cTopist po3BuTKY. OCHOBHI 3aBIaHHS KYpCY.

Bunau mexaniunoro pyxy tBepaoro tija. Cuctema BiutiKy. [IoHSITTS npo yuciio cTyneHiB cBoOO-
1. XapaKTepUCTUKH PyXy MaTepialbHOI TOUKH: TPAEKTOpIis, X, nepemimenHs. LIBuaxkicts. [Ipuc-
KOPEHHS 1 HOro CKJIaJ0BI1: TaHTE€HLIalIbHE 1 HopMasbHe MpuckopeHHs. [loBue npuckopenns. Kyrosi xa-
PAKTEPUCTUKHU PYXY: KyTOBa MIBUIKICTh, KyTOBE MPUCKOPEHHS.

Tema 2. Jlunamika MaTepiadbHOI TOUKH.

[Nepmmii 3akoH HetoToHa. [HepiianbHi Ta HEiHEpIiaabHI CUCTEMH BiITIKY. MeXaHIUHUI PHHLIUIT
BiHOCHOCTI. Cmiia 1 maca. [pyruit 3akon Herotona. Immysbc. [loHaTTs mexaniuHoi cuctemu. Tpetiid
3akoH HpioTOHA. 3aKOH 3MiHU IMITYJIbCY. 3aMKHEHA CHCTEMA. 3aKOH 30€PeKEHHS IMITYIIbCY.

Tema 3. Cunu B mexadini. Pobora i eneprisi.

Cunu tsoxinss. ['paBiTamiiini B3aeMosiii. 3aKOH BCECBITHBOTO TSDKiHHS. Bara Tina. BumiproBanus
Bary Tina. 3aJIe)KHICTh Bar TiJla BiJl IIUPOTH MicIie3HaXO0KeHHsI. HeBaroMicTs 1 mepeBaHTaKEHHS.

Cumu npyxHocTi. edopmarii npykaux Tis1. 3akon ['yka. Monyns FOnra. [liarpama po3rsry.

JucunatusHi cuiy. Cuiia Tepts. 30BHIIIHE 1 BHYTpinTHE TepTsa. KoedimieHT TepTs.

Mexaniuna po6ora. [ToryxnicTs. PoGoTa cumm TsOKiHHS, cUiIH pykHOCTI. KiHeTn4Ha i moTeHti-
anpHa eHeprii. KoncepBatuBHi criin. 3aKoH 30€peKeHHS MEXaHIYHO1 €Heprii.

Tema 4. Jlunamika o0epTaJIbHOTO PyXy TBEPIOTO Tija.

MoMeHT cuiH BiTHOCHO HepyxoMoi oci. MomeHT inepuii. Teopema HlTelinepa. Kinetnuna enep-
riss ooepranna. OCHOBHE PIBHSHHS JUHAMIKK 00epTaIBHOTO pyxy. MOMEHT iMmITynbey. 3aKoH 30epe-
KEHHs MOMEHTY immynbcy. [lpunmmn aii nentpudyr, cenapaTopi Ta iX 3aCTOCYBaHHS B TEXHOJOI14-
HUX TIpOIecax.

Baxine. Baxeni nepioro i Apyroro pojiB. YMOBH piBHOBaru BaXkeiiB. 3aCTOCYBAaHHS BaXKEJiB Yy
TEXHIIIL.

Tema 5. I'igpoaunamika.

Pyx peanbhoi pigunu. B'a3kicTe. 3akon HeloToHa 11 cuimu BHYTpIIIHBOTO TepTs. 3akoH [lyazeil-
as1. Pyx tin y B's3kiif pinuni. 3akon Ctokca. JlaminapHa i TypOynenTHa Teuii. KputnuHa mBUAKICTS.
Yucno PeitHonpca.

Tema 6. MexaHiuHi KOJTUBaHHs. AKyCTHKA.

["apMOHIYHI KOJTMBaHHSA Ta X XapaKTEPUCTHKH. PIBHSAHHS pyXy NPYXKHHHOTO, MATEMaTHYHOTO, (i-
3MYHOTO MasITHHUKIB Ta HOro po3B'a3ku. EHepris rapMOHIYHUX KOJIHBaHb.

[Tpupona 3Byky. [lommpenns 3ByKy. Di3udHi XapaKTepPUCTUKU 3BYKOBUX XBWIIb: IHTEHCHUBHICTB,
4acTOTa, MBUJKICTh IMONIMPSHHS, €HEPTris, MOTYXHICTh, TUCK. PIBeHh IHTEHCUBHOCTI 3BYKY: Oen 1 Je-
ru6en. [lcuxodiznuHi XapaKTepUCTUKU 3ByKOBUX XBUIIb: T'YUHICTh, BUCOTA, TEMOP.

VibTpassyk. [Hppa3Byk.
3MmicToBuii Moayab 2. MoJiekyJisipHa ¢i3uka i TepMoauHaAMiKa

Tema 7. OcHOBH MOJIEKYISIPHO-KIHETUIHOI TEOPIi.

Ineanbuuii ra3. OCHOBHE PIBHSAHHS MOJICKYJISIPHO-KIHETHYHOI Teopii ifeanbHOro rasy. PiBHAHHS
cTaHy imeanbHoro ra3y (piBHsaaHs Knanelipona-MenzeneeBa). 3akoH MakcBesuia i1l pO3NOIiLTy MOJIe-
KyJI Ta3y 3a mBHIKOCTAMH. CepeHi JOBKHHA BUIBHOTO MPOOITy 1 YMCII0 3ITKHEHb MOJIEKYIL.

Tema 8. SIBuma mepeHocy B rasax.

3aranpHe piBHSHHSA nepeHocy. udysisa. Bayrpimnue tepts. Ternonposinnicts. TemnepaTypHe
MoJIe y M'ICHUX KOHCEpBax Iij yac iX TepMooOpoOKHu. 3aCTOCYBaHHS 3aKOHIB AUPY3ii 1 TEIIOMPOBiI-
HOCTI B XapYOBUX TEXHOJIOTisX. TeIIOMPOBITHICTh 36pHOBOT MacCH.

Tema 9. PeanbHi ra3u, napu i pinuau. MonekynspHi SBHIIA B piAUHAX.

PiBasinas Ban-nep-Baanbca. [3otepmu peanbHOro ra3zy. Kputuunuii ctaH pedoBHHU. 3piKEeHHS
rasiB. BUKopucTaHHs 3piUKEHHX ra3iB Ta HU3bKHX TEMIIEPaTyp.



IToBepxHeBa eHepris 1 HOBepXHEBUI HaTAT. [loBepXHEBO-aKTHBHI PEYOBUHM Ta iX 3aCTOCYBaHHS.

SIBuie 3MOYyBaHHS Ta HE3MOUYYBaHHs, ioro Micue y npupomi. Kpaitosuit kyr. Kaninsipai sBuia.
JlomaTkoBHil TUCK i1 BUKPHUBIICHO moBepxHero. @opmynu Jlamnaca i XKropena.

Tema 10. dazoBi nepexou.

BunaposyBanns 1 korneHcaiis. Bonoricts nositps. ®as3u icHyBanHs Boau. Boasna mapa. Hacu-
yeHa napa. [lapuiansauii THCK BoasHOi napu. Tuck HacuueHoi napu. Jediuut Bomorocti. AGComoTHa i
BIJIHOCHA BOJIOTiCTh. OAMHUII BOJIOTOCTI. MeToau BUMIPIOBaHHS BOJIOrocTi. Posib qoTpumMaHHs onTu-
MaJIBHOI BOJIOTOCTI B XapUOBHX TEXHOJIOTISIX. MeTOIM KOHTPOJIIO BOJIOTOCTI Ta SIKOCTI 36pHOBOI MacH B
eJIeBaTOpPax.

Kuminns. [TnaBnenns 1 kpucranizamis. CyOmimanis. @a3oBa giarpama cTaHy pedoBHHH. Bukopuc-
TaHHS SBUIIA CyOiMallii 32 BUCOKOBaKYyMHOT'O CyOJIIMaliiHOTO CYILIIHHS 3€pHA Ta Xap4OBUX MPOIYK-
TiB.

Tema 11. Ilepmmii 3aKkoH TepMoarHaMIKU. TemI0eMHICTD ra3is.

[TapameTpu ctaHy TepMOAMHAMIYHOI cucTeMu. TepmoauHaMiuHui npouec. [301p0BaHa, 3aMKHEHA
1 BIAKpUTa TepMOAMHAMIUHI cucTeMU. TemnoeMHicTh Tia. [TuToma TemnoemMHicTs peuoBUHU. BHYTpi-
ITHS €HEpris TepMoIuHaMIuHOI cucTemu. [IBi opmu mepenadi eHeprii: KUIbKICTh TETUIOTH 1 MaKpocC-
KomiuHa pobota. [lepmnii 3aKoH TepMOAMHAMIKH. 3aCTOCYBaHHS MEPILOro 3aKOHY TEPMOIUHAMIKH /10
13omporieciB. Aniabatuanuii nporiec. Pisasaus [Tyaccona. TemmoemHiCTh rasis.

Tema 12. /Ipyruii 3aKoH TepMoauHamiku. EHTporrist.

Hpyruii 3akoH TepmoanHaMmiku. O00poTHI Ta HeobopoTHI nporecu. TermoBuii neuryH. [uxn Ka-
pHo. ExTpomis. 3akoH 3pocTaHHs eHTporii. TepMoauHaMidHi TOTeHLIaIH. 3B'SI30K 3MiHU CTaHIAPTHOT
BUIBHOT €Heprii 3 KOHCTAHTOIO PIBHOBAru. XiMIUHUH 1 €JIEKTPOXIMIYHHMA TOTSHITIAIH.
3micToBuii Mmoayab 3. Enexkrpuka

Tema 13. Enexrpocraruka.

Bzaemonist Hepyxomux 3apsiaiB. 3akoH Kynona. Enektpuune mone Ta ioro xapakrepuctuku. Ha-
HPY>KEHICTb eJIeKTpUYHOro noJst. [1oTik BekTopa HanpyxeHocTi. EnexTpuunuil qumnos.

Enextpuuna inaykuis. Teopema Octporpaacekoro-I'aycca. 3actocyBanHsi Teopemu Octporpaji-
cpKoro-l'aycca Juis po3paxyHKy €JIeKTPOCTATUYHUX IOJIIB.

Po6ota nepemimienns 3apsiny B enekrpuuHomy nodi. [lorenmian. PisHuis moTteHIiams. 3B'S130K
HAIPYKEHOCTI 3 MOTEHIIIaJIOM.

Enepris enextpuuHoro noss Ta ii 00'eMHa ryctuHa. EnektpoeMHicTh. J{i€I€KTPUKH Ta MPOBIIHU-
KU B €JIEKTPOCTATUYHOMY I1OJII.

Tema 14. 3akoHM ITOCTIHHOTO CTPYMY.

Enextpuunuii ctpyMm. Cuia Ta rycTHHA €JIeKTpUYHOTO cTpyMy. Enextpopymriiina cuna. Hanpyra.
EnexTpornpoBiaHicTh 1 omip mpoBiaHUKiB. Enextpuune koio. 3akoH OMa. 3aniexHICTh Ommopy MpoBij-
HUKA BiJl TEMIIEPATYPH.

Temnosa gis enekrpudHoro ctpymy. 3akoH JIxoynsa-Jlenna. [IpaBuna Kipxroda. Tepmoenektpu-
yHi sBuia. KontaktHa pisHui noreHmianis. Ssuie 3eedeka i [lenbrhe. [IpuHmmm aii TepMonapw.
3micToBuii MmoayJib 4. EnekTpoMarHeTusm

Tema 15. MarniTHe nouie.

MaruiTHa B3aemogiss. MaruiTHe mone. [HIyKIiss MarHiTHOTO mound. Jliss MarHiTHOTO MOJst Ha MPo-
BIJTHUK 13 cTpyMoM. 3akoH Amrepa. 3akoH bio-CaBapa-Jlamiaca ta foro 3acrocyBanHs. Jlist MarHiTHO-
r'o MOJIst Ha 3apsa/y, 1o pyxawoTbes. Cuna Jlopenua. Teopema npo HUpPKYIALI0 BEKTOpa MarHiTHOI 1H-
IyKIii y BaKyyMi (3aKOH IIOBHOTO CTPyMY). 3aCTOCYBaHHS 3aKOHY IIOBHOT'O CTPYMY J0 PO3paxyHKy Ma-
THITHHUX TIOJIB.

MarsiTHi B1acTUBOCTI pedoBHHU. [lia-, mapa- 1 pepomarueTuku. I10oTik BeKTOpa MarHiTHOI 1HAYK-
uii. [HxykTHBHICTH KOHTYpY. EdexT Xosmia. MarHiTHi 30H1U Ta cenapaTopu.

Tema 16. EnekTpomartiTHa iHIYKITiS.

OCHOBHMI 3aKOH €JeKTpOMarHiTHol iHaykmii. CaMoiHIyKIIis Ta B3aeMOiIHAYKIsA. TpaHnchopmaro-
pu. Enepris maraitHoro mosst Ta ii 00'eMHa rycTHHa.



Tema 17. EnekTpoMartiTHI KOJIMBAHHS Ta XBHJIL.

EnexTpomarHiTHi KOJMBaHHA 1 XBWJII Ta iX BIACTUBOCTI. 3MIHHUHN eneKTpudHuid cTpyM. Edexrus-
Hi 3Ha4YEHHS HAIIPYTH Ta CUIIU CTPYMY.

EnexTpudHe KOJI0 3MIHHOTO CTpyMy. €MHICHUIA Ta IHAYKTUBHUH ommip. Pe3oHaHC cTpyMy 1 Hampy-
ru. KonuBanbHuii KOHTYp. PiBHSHHS €JeKTpOMarHiTHOI XBUJI. EHepris elekTpoMarHiTHUX XBWib. Be-
krop YmoBa-IloitHTuHra. BunpominioBanus aumnodst. [lIkana enekTpoMarHiTHUX XBHIIb. 3aCTOCYBaHHS
CJICKTPOMArHiTHUX XBHJIb.

OcnoBu enextponiku. HamiBnposigaukoBi npunagu. [lizcumroBaui. I'eneparopu. EnexkTponHo-
npomeHea TpyoOka. [IpuHuumn nii enekTpoHHOTr0 ocumiorpada.
3MmicToBuHii MoayIb 5. ONTHKA

Tema 18. I'eomerpuuna ontuka. OcHOBU (HOTOMETPI].

OcHOBHI 3aKOHHM T€OMETPUYHOI ONTHUKHU. BinOWBaHHS Ta 3aJJOMJICHHS CBITJIa Ha MEXI1 IBOX cepe-
nosuul. ITokasnuk 3anomnenss. [loBue BHyTpimHe BinouBanus. [Ipuniun aii cBiTioBoay Ta ¢idpoc-
Korma. Po3inpHA 3MaTHICTh ONTUYHUX TPHIIAIIB.

CaitnoBi BenuunHH. CBiTioBUiA noTik. Cuna cBitia. SlckpaicTb. OCBITICHICTS.

Eneprernuni Benwmunaun. [loTik BunpomintoBanHs. Cuia BUNpoMiHIOBaHHS. EHepreTnyuHa sickpa-
BicTh. EHepreTuHa OCBITICHICTD.

Tema 19. XBunboBa onruka.

EnexrpomarniTaa npupoja cBitia. [HTepdepeniis cBiTia. KorepeHTHICTh 1 MOHOXPOMATUYIHICTh
CBITJIOBUX XBHJIb. ONTHYHA Ta TEOMETPUYHA JIOBXKHMHA X0y MPOMEHIB. MeToM crocTepeXeHHs iHTe-
pbepenii cBiTna. dudpakmis cBimia. [Tpuanun [olirenca-Openens. Judpakiiitna penritka. OCHOBH
rosiorpadii. lucnepcis cpitia. [IpuHImN 1ii CIEKTPAIBHOTO MPHIIATY.

[Monsipuzaris citia. [puponxe i monspuzoBaHe cBitio. 3akoH Maroca. [lonspuzartist cBiTiia Ha
MEXI MOJLTY ABOX JieNeKTpUKiB. 3akoH bproctepa. Ontuunuii quxpoizm. IloagiiiHe npomeHesasoMm-
nenns. [lonspusaniiini npunamy i monspoinn. OnTHYHA aKTUBHICTH pedoBuHH. [IpuHImN podotu mo-
nspumMetpa. JocmimkeHHs 010I0riyHIX 00'€KTIB 32 JOMOMOTOI0 MOJsipu3alifHoro mikpockona. [Toms-
pUMETpIs B Xap4yOBii TEXHOJIOTII.

Tema 20. KanToBa onruka.

KBanrosa npupopa ceitia. ®oton. Maca, immyibe Ta eHepris porona. @oToeneKTpuIHHA e(eKT.
Pipusiana EitHinreitna misa gotoedexra. UepBona mexa GporoedexTy.
3micToBuii Mmoayab 6. KBantoBa ¢iznka

Tema 21. Bynosa i ciekTpu aroma.

BbynoBa atoma. BunpoMiHioBaHHS 1 MOTJIMHAHHS €HEPrii aToMaMu. [[MCKpETHICTh €HEPreTHYHUX
ctaHiB aroma. [loctynatu bopa.

Tema 22. XBUIbOB1 BJACTUBOCTI YACTUHOK.

Xsumi ne Bpoitnsa. CriBBigHOmEHHsT HeBU3HaueHocTel ['eiizenOepra. XBuiboBa (QyHKINS Ta ii
CTaTUCTUYHMH 3MicT. [IpuHIMIH eneKTpOHHOT ONTHKH. EnekTpoHHUIT MiKpOCKOTI.

Tema 23. PiBusauns llpenunrepa. KBantyBanHsl.

Piusans Ulpennnrepa. KantyBanns. KBaHTOBI uncna enekTpoHa. ATOMHI CUCTEMH 3 OaraTtbma
enekTpoHaMH. [IpuHIUI TOTOXKHOCTI OHAKOBUX YacTUHOK. [Tpunumn ITaymi.

Tema 24. BnractuBocTi 1 OygoBa siapa. PagioakTHBHICTS.

Xapaktepuctuka siapa. AnepHi cwm. [3otomnu, 1306apu. [edekt macu 1 eHeprisa 3B's13Ky. SnepHi
peakiii mofiy i cuuate3y. IIOHATTS PO SAepHY EHEePreTHKY.

Bunu pamioakTMBHOTO BUIIPOMIHIOBAHHSA. 3aKOH Pajli0aKTUBHOTO posmnanay. Ctana pamaioakKTHBHO-
ro po3nany. AKTUBHICTH pamionykiiny. Ilepion miBpo3nany. IlpaBuna 3mimeHHs, psa pagioOaKTUBHUX
nepeTBopeHb. PanmioakTuBHI cimeiicTBa. OIMHMIN PalOaKTUBHOCTI. B3aemomis paioakTHBHOTO BH-
IPOMIHIOBAHHS 3 PEUOBHHOIO.

Tema 25. EnemeHTapH1 YaCTUHKHU.

Knacudikarnis enemenTapHIX yacTHHOK. KBapKku. XapaKTepuCTHUKH 1 B3a€EMO/Iisl KapKiB.



4. CTpyKTYypa HABYAJbHOI JUCHUILIIHU

KinpkicTh rogux

Ha3zBu 3micToBHX neHHa popma 3aouHa Gopma
MOJIYJIIB 1 TEM | yCHOTO y TOMY YHUCJI1 YChOTO y TOMY YHUCJI1
7| n | 7ab | "1 | C.p. a| n | nab | iH7a | c.p.
1 2 314| 5 6 7 8 9/10| 11 | 12 | 13
Moayas 1
3micToBuii Moayab 1. Mexanika
Tema 1. Berym.
OcHOBH KiHEMATH- 1 1 2 2
KH.
Tewma 2. Jlunamika
MaTepiaJbHOI TOU- 4 1 2 1 3 1 2
KH.
Tema 3. Cuinu B
Mmexanimni. Pooora 1 4 1 3 3 3
EHeprisl.
Tema 4. Jlunamika
00epTaIbHOro PyXy 4 1 2 1 4 1 2 1
TBEPJIOTO TiJA.
TGM? 5. INiaponu- 2 1 1 5 2
HaMiKa.
Tema 6. Mexaniuni
KOJIMBaHHA. AKYyC- 1 1 2 2
THKA.
Pa3om 3a 3micTOBHM 16 4 4 8 16 9 2 12
MojyJiem 1
3microBuii MoayJb 2. MosekyasipHa izuka i TepMoauHaMiKa
Tema 7. OcHOBH
MOJICKYJISIPHO- 2 1 1 3 3
KIHETHYHOI Teopii.
Tema 8. SBumia me- 1 1 3 2 1
PEHOCY B Trasax.
Tema 9. PeainbHi ra-
3u. MonekynspHi 4 1 3 2 2
SIBUIIA B PiTUHAX.
Tema 10. ®a3oBi 1 1 5 5
TICPEXOJIH.
Tema 11. [epumii
3aKOH TEPMO/IMHA- 4 1 5 1 3 1 5
MikH. Termmoem-
HICTB rasis.
Tema 12. [Ipyruii
3aKOH TEPMOJIMHA- 2 1 1 3 1 2
Mmiku. EnTpomis.
Pazom 3a 3MiCTOBUM 14 4 5 8 16 2 2 12
MoAyseM 2
Moayab 2
3micTroBuii MmoayJsb 3. Enekrpuka

Tema 13. Enextpoc- | 7 | 1| | | 6 | 6 | 6




TaTHUKa.

Tema 14. 3akonu

. 7 1 2 4 9 6
MOCTIHHOTO CTPyMY.
Paszom 3a 3MicTOBUM 14 5 5 10 15 12
Moaysem 3
3micToBuii MoayJib 4. EnekTpomarseTtuzm
Tema 15. Maruitae 5 1 4 5 5
oJIE.
TeMa‘ 16. EneKTpp- 4 5 9 5 5
Mar”iTHa IHIYKIIis.
Tema 17. Enextpo-
MAarHiTHI KOJIUBaHHS 5 1 4 5 4
Ta XBUIIL.
Pasom 3a 3MicToBUM 14 5 5 10 15 14
MojyneMm 4
MoayJsb 3
3microBuii MmoayJb 5. Onruka
Tema 18. I'eomerpu-
yga orrruka. OcHOBH 4 4 4 4
¢doromerpii.
Tema 19. XBunboBa 7 1 5 4 6 6
OIITHKA.
Tema 20. KBanToBa 5 1 5 2 4 4
OIITHKA.
Pa3om 3a 3micToBUM 16 2 4 10 14 14
MOJYJIEM 5
3microBuii MmoayJb 6. KBanroBa ¢izuka

Tema 21. bynosa i 4 1 3 3 3
CIIEKTPHU aToMa.
Tema 22. XBUILOBI
BJIACTUBOCTI 4aCTH- 4 1 3 2 2
HOK.
Tema 23. PiBHanHs
HIpenunrepa. Kean- 3 1 2 3 3
TYBaHHS.
Tema 24. Bnactuso-
cTi 1 OynoBa siapa. 3 1 2 3 3
PanioakTuBHICTE.
Tema 25. Enemenra- 5 5 3 3
pHI YaCTUHKH.
Pazom 3a 3micToBHIM 16 4 12 14 14
MOJyJIEM 6

Ycnoro roopun 90 18 14 58 90 78




5. Temu ceMiHAPpCHLKHUX 3aHATH

No KinpxicTts roqun
5 /;[ Haz3sa Temn JIEHHA 3a04Ha
dbopma dbopma
He nepen6aueno HaByaibHUM IJIAHOM
6. Temn npakTUYHHUX 3aHATH
No KinpkicTs rogun
o/ Hazpa temu JICHHA 3a04YHa
dbopma dbopma
He nepen6aueno HaBuaTbHUM IJIAHOM
7. Temu 12a00paTOPHUX 3aHATH
No KinekicTs roguu
o/ Ha3sa Temu JICHHA 3a04Ha
dbopma dhopma
1 BumiproBaHHS MIBUIKOCTI Tij1a METOAOM OaliCTUYHOTO 2
MasiTHAKA 3 BUKOPUCTAHHSIM KOMIT FOTEPHOI MPOTPAMH.
2 Bu3HaueHHss MOMEHTIB 1HEpIi T1 3 BUKOPUCTAHHSIM 2
KOMIT FOTEpHOI Iporpamu.
3 Bu3HaueHHs BiTHOIIEHHS TEIIOEMHOCTEH ra3y METOI0M 2 )
aniabaTUIHOTO PO3ITUPECHHS.
4 BuznauyeHHs onopy MpoBiAHHUKA 32 JOMOMOTO0 MiCTKa 2 2
MOCTIHHOTO CTPYMY.
5 BusnauenHs koedimieHTa TpaHcopmartii i koedimieHTa 2
KOPHCHOI i1 TpaHchopMaTopa.
6 Bu3HaueHHs KOHIIEHTpalii po34yuHy LYKPYy 3a JOMOMO- 2
TOI0 TIOJISIpUMETPA.
7 BuBdenHs 3akoHIB 30BHIIMIHLOTO (POTOE(DHEKTY 3 BUKO- 2
PUCTaHHSM KOMI IOTEPHOI MPOTPAMH.
Pazom 14 6
8. Camocriiina po6oTa
No KinbkicTh ronux
o/l Ha3sa Temu JI€HHA 3a04Ha
dbopma dbopma
1 | XapakTepucTuku pyxy MaTepialbHOI TOUKH. 1 2
2 | 3aKoHM KJIaCHYHOI MEXaHIKH. 1 2
3 JucunatuHi cunn. MexaniuHa pobota. KoncepBaTuBHi 3 3
CHIH. 3aKOH 30€peKEeHHS MEXaHIYHOI eHeprii.
4 OcHOBHE PIBHSIHHS IMHAMIKH 00€pTaJIbHOTO pyxXy. MOMEHT 1 1
IMITYJIbCY. 3aKOH 30€peKEHHS MOMEHTY IMITYJIbCY.
5 | Pyx peanbHoi piiunu. B'3KicTs. 1 2
6 ["apMoHiyH1 KOMBaHHS Ta iX XapakTepucTHKU. Di3uyHi Xa- 1 2
PAKTEPUCTUKHU 3BYKOBUX XBUJIb.
OcHOBHE PiBHSIHHS MOJICKYJISIPHO-KIHETUYHOT Teopii ifea-
{ | mpHOTO ra3y. 3akoH MakcBeIa st PO3MOALTY MOJIEKYIT 1 3
rasy 3a IIBUJIKOCTSIMHU.
8 | 3aranbHe piBHsAHHA niepeHocy. Audysis. BayrpimHe Teprs. 1 1




11

TennonpoBiiHICTb.

9 PiBusinns Ban-nep-Baanwca. [loBepxHeBa eHepris 1 moBep-
XHEBUU HATAT.

BunapoByBanHs 1 konpaeHcamis. Bosmoricts mositps. Ku-
10 | minns. InaBnenns i kpucramizamis. CyOmimamis. dasosa 1 2
Jiarpama cTaHy pe4OBHHHU.

11 [Nepimii 3aK0H TepMOIUHAMIKH. AJliabaTHYHUIA TIpOLIEC. 1 9
TemnoeMHICTh Ta3iB.
12 Hpyruii 3axkoH TepmoauHamiku. TerutoBuit nBuryH. [lukm 1 2

Kapno. Extporisi.

[MoTik BexTOpa HampyxeHocti. Enekrpuunnii qunons. Teo-
13 | pema Octporpancekoro-I'aycca. JlieNneKTpUKH Ta NPOBij- 6 6
HUKH B €JIEKTPOCTATUIHOMY IIOJII.

Enexrpuunnii ctpym. TepmoenekTpuyHi siBuia. KoHtakTHa
14 | pisuuus norennianis. SIsume 3eecOeka i [lenprhe. [IpuHmn 4 6
Il TepMOTIapH.

MarmuitHe nose. Teopema npo MUPKYISIII0 BEKTOpa MarHi-
15 | tHoi imgykuii. MarnitHi BracTHBOCTI pedoBHHH. Edekt 4 5
Xoiua.

16 3akoH eneKkTpoMarHiTHoi iHaykiii. Tpanchopmatopu. Enep-
Tisi MATHITHOT'O TIOJISI Ta 11 00'€eMHAa ryCTHHA.
EnexTpoMarHiTHi KOJMHMBaHHA 1 XBWII Ta X BJIaCTHBOCTI.
17 | Enektpuune KOO 3MIiHHOTO CTpyMy. PiBHSHHS eJeKTpomar- 4 4
HITHOI XBWJIl. OCHOBH €JIEKTPOHIKH.

18 OCHOBHI 3aKOHH T€OMETPHYHOI ONTUKU. CBITIIOBI BEINYH-

. 4 4
HU. EHepreTuuHi BeJIMYMHU.
19 Intepdepenuis Ta audpakuis cpimia. [ucnepcis ciTia. 4 6
[Monspuzanis cBitina. ONTHYHA AKTUBHICTh PEUOBHHHU.
20 | KsantoBa npupoza cBitia. @oToeneKTpHUHUN ePeKT. 2 4

bynoBa aroma. BumpomiHiOBaHHA 1 TOTJIMHAHHS €HEpril
21 | aromamu. J[MCKpPETHICTH €HEPreTMYHKX CTaHiB aTroma. Iloc- 3 3
Tynatu bopa.

29 Xsuni ae bpoiinsa. CniBBinHOIIEHHS HeBU3HAYeHOCTeH [ eil- 3 9
3eHOepra. XBuiaboBa QyHKIS Ta il CTATUCTUYHUN 3MICT.

23 PiBusinaa [lpenunrepa. KBanTtyBanus. KBanTOBI umcna 2 3
eJIEKTPOHA. ATOMHI CUCTEMH 3 OaraTbMa eJIeKTPOHAMH.
Xapaxkrepuctuka sapa. SnepHi cunu. SnepHi peakiii. Buan

24 | pasioaKTUBHOTO BUIPOMIHIOBaHHs. 3aKOH PajlioaKTHBHOIO 2 3
po3nany.

o5 Knacudikanis enemenTapaux yactuHoK. KBapku. Xapakre- 2 3
PHUCTHKH 1 B3a€EMOJIisI KAPKIB.

Pazom 58 78

9. InauBinyanbHi 3aB1aHHS
He nepenbaueni HaB4aJIbHUM TIJIAHOM.

10. MeToau HaBYaAHHSA
Hoacuiweanvho-ilocmpamuenuii. memoo ado iHGopmayiiHo-peuenmueHul —
CTYJIEHTH OAEPKYIOTh 3HAHHS Ha JIEKLIi, 3 HAaBYAJIbHOI a00 METOJUYHOI JIITEpaTypH B
"roroBOMY" BH/II.
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Penpodykmuenuii memood — OpraHi3oBY€ThCS NISUIbHICTh CTYJEHTIB 32 KUIbKapa-
30BUM BIITBOPEHHSIM 3aCBOIOBAHMX 3HaHb. [lJI1 1[bOrO BUKOPUCTOBYIOTHCS PI3HOMAHIT-
Hl BIpPaBH, JIaOOPATOPHI, IPAKTUYHI POOOTH, TPOrPAMOBAHUI KOHTPOJIb, Pi3HI (popmMu
CaMOKOHTPOJIIO.

Yacmkoeo-nouiykosuil, abo espucmuiHuil, Memoo — ToJisirac B OpraHizallii ak-
TUBHOTO MOIIYKY PIllIEHHS BUCYHYTHX y HaB4aHHI (a00 c(OpMyIbOBaHUX CaMOCTIHHO)
MM3HaBaJIbHUX 3aBIaHb.

Jlocnionuuvkuit memoo — miciis IOCTAaHOBKY MPOOJIEM Ta 3aBIaHb 1 KOPOTKOTO 1H-
CTPYKTaXy CTYACHTH CAaMOCTIHHO BHBYAIOTH JIITEPATYPY, JKepena, BEAyTh CIOCTEpe-
KEHHS 1 BUMIPU ¥ BUKOHYIOTD 1HIII JI1i MOIIYKOBOI'O XapaKkTepy.

11. MeToau KOHTPOJII0
I'onoBHuii 3aci6 AOCATHEHHS MOCTABJICHUX IIe — KOMOiHallis TOTOYHOTO, MOIYJIBHOTO Ta Mij-
CYMKOBOT'O KOHTPOJIIO 3HaHb CTY/ICHTIB.
[TincymMKoBa OIliHKa CKJIaJa€ThCS 3 MiJICYMKOBOI MOTOYHOI OIIHKH 1 MiJCYMKOBOI €K3aMeHalliii-
HOT OLIIHKH.
[lincymkoBa moToyHa OIiHKa BKJIIOYAae Oajy 3a BUKOHAHHS JJAOOPATOPHUX, KOHTPOJIIBHUX POOIT
Ta 0aJIi 32 BUKOHAHHS MOJYJIbHUX TECTOBHX 3aBJIaHb.

12. Po3nojia 0aJiiB, siki OTpUMYIOTh CTYJ€HTH

[ToTounuii (MOTyTBHUI) KOHTPOIIH
3micToBUl MOIYIb | 3MicToBHIA MOAYIB 2 3wmicrosuii
MOAYIH 3
T1 | T2 | T3 | T4 | TS | T6 | T7 | T8 | T9 | T10 | T11 | T12 T13 T14
3 3 3 3 3 3 3 3 3 3 3 3 7 7
[Totounuii (MOyIbHUI) KOHTPOJIb Cyma
3MicToBHI 3MicToBui . .
3MicTOBUN MOAYIb 6
MOayNb 4 MOJYJIb 5 100
T15 | T16 | T17 | T18 | T19 | T20 | T21 | T22 | T23 | T24 T25
5 5 5 5 5 5 4 4 4 4 4

T1, T2 ... T25 — TeMu 3MICTOBHX MOMIYIIB.

IIIkxajga oninoBanHA: HamioHaJabHAa Ta ECTS

Cyma 6auniB 3a Bci Onika OrmiHKa 3a HaIliOHAJIBHOIO IIKAJIO0
B HABHAJIBHOL ECTS | Ui ek3aMeHy, KypcoBOTO IPoO- I
ALTBHOCTI eKTy (po0O0TH), IPAKTUKU Y
90 - 100 A BIJIMIHHO

82-89 B o6be
74-81 C 700D 3apaxoBaHO
64-73 D 3a0B1JILHO
60-63 E

) : HE 3apax0BaHO 3 MOKJIH-

HE3a/I0BIJIBHO 3 MOKITUBICTIO .
35-59 FX BICTIO IOBTOPHOTO CKJIa-
MOBTOPHOTO CKJIaJIaHHS
JTAHHS
. , HE 3apaxoBaHoO 3
HE3aI0BLIBHO 3 000B’ I3KOBUM ,
000B’ I3KOBUM MTOBTOP-
0-34 F MOBTOPHUM BHUBYCHHSIM JIUC-
! HUM BHBUYCHHSM JHCIIU-
[UTUTIHA .
IUTIHA
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